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INOACHUTEJIbBHASA 3AIINCKA

[TpropuTeTHBIMU LIENIMU O0YUEHHUSI MaTeMaTHKe B 5—6 KJiaccax sBISIIOTCS:

e [poAoKeHHE (OPMUPOBAHMS OCHOBHBIX MAaTeMaTHMYeCKUX MOHATUH  (4YHUCIO,
BeIIMYMHA, TeoMmeTpuyeckass ¢Qurypa), oOecrneynBaOmMX MPEEMCTBEHHOCTh U
HEPCIEKTUBHOCTh MaTEMATUYECKOT0 00pa3oBaHUs 00yUaroIINUXCs;

® Dpa3BUTHE MHTEJJIEKTYQJIbHbIX W  TBOPYECKMX cHOcoOHocTell — oOyuwaromumxcs,
IIO3HABATECJIILHON aKTUBHOCTH, MCCJICNOBATEIIbCKUX YMEHHUH, MHTEpeca K H3YUYCHHIO
MaTEMAaTUKH;

® [0JIBEJCHUE O0YYAIOIIUXCS Ha JOCTYITHOM JUI HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEMaTUKHU U OKPYIKaIOLIETO MUPA;

e (dopmupoBaHue  (QPYHKIMOHAIBHOM  MaTeMaTWYeCKOM  TI'PaMOTHOCTH:  yMEHUS
pacrio3HaBaTh MaTE€MaTU4YeCKHEe OOBEKTHl B pPEATbHBIX JKU3HEHHBIX CUTYyalUsX,
IPUMEHSTh OCBOCHHBIE YMEHMs JJIsi PELIECHUs IMPAaKTUKO-OPUEHTHUPOBAHHBIX 3ajady,
MHTEPIIPETUPOBATh IOJIYYCHHbIE PpE3yJbTaTbl M OLEHUBAaTh UX Ha COOTBETCTBUE
IIPAKTUYECKON CUTYalUH.

OCHOBHBIC JIMHUU COJIEP)KaHHsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerndeckas u
reoMeTpHYIEcKasi, KOTOPbIE Pa3BUBAIOTCS MapajlIeNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OJTHAKO, HE HE3aBUCHMO OJIHA OT JPYIOH, a B TECHOM KOHTaKT€ U B3aUMOJCHCTBHHU.
Taxoke B Kypce MaTeMaTHKH IIPOMCXOIUT 3HAKOMCTBO C 3J€MEHTaMM ajreOpbl U OnucaTeIbHON
CTaTUCTHUKH.

N3yuenne apudMeTHdeckoro Marepuana HauMHAETCS CO CHCTEMAaTH3allid U Pa3BUTHUS
3HAHUM O HaTypaJbHBIX YMCJaX, MOJTYYEHHBIX Ha YpPOBHE HayaJbHOrO 0OLIero oOpa3oBaHUS.
[Ipy >TOM COBEpIIEHCTBOBAHUE BBIYUCIUTENBHOM TEXHUKH M (HOPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCA C Pa3BUTHEM BBIYMCIUTEIBHON KYyJIbTYpbl, B YACTHOCTH C
oOydeHreM MpocTeHINM IpuéMaM MPUKUIKA U OLEHKU pe3ysIbTaToOB BbIUMCIEHUH. M3yueHue
HaTypaJIbHBIX YMCEII IPOAOIDKAETCS B 6 Ki1acce 3HAKOMCTBOM C HaYaJIbHBIMU IIOHATHAMHU TEOPUU
JEIUMOCTH.

Hauano m3yuenus OOBIKHOBEHHBIX M JIECATHYHBIX IpOOEH OTHECEHO K 5 Kiaccy. JTO
NEepBBIA 3Tall B OCBOECHUHU JpoOei, Korga NMPOMCXOJUT 3HAKOMCTBO C OCHOBHBIMHM MJIESMH,
HOHATUAMH TeMbl. IIpu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX JpoOel B MOJHOM 00bEMe
OpPEIIECTBYET M3YUCHHIO JECATUYHBIX IpoOed, 4To 11e1eco00pa3HO ¢ TOUKH 3pEHHs JIOTUKU
U3JIO)KEHUSI YUCIIOBOM JIMHMM, KOTJa MNpaBWia JIEHCTBUH C JAECATUYHBIMU JIPOOSMU MOXKHO
000CHOBAaTh YK€ W3BECTHBIMU aJTOPUTMaMHU BBIIIOJIHEHUS JEUCTBUH C OOBIKHOBEHHBIMU
NpoOsMu. 3HAKOMCTBO C JECSATUYHBIMHM JIPOOSIMM PACIIMPUT BO3MOXKHOCTU JUIi MOHHUMAaHMS
00yYaromuMuUCs MPUKIJIAAHOTO MPUMEHEHHsI HOBOM 3aIlUCH NPU M3YYEHUHU JPYTUX MPEIMETOB U
IIpYU IPAaKTHYECKOM Hcroiib30oBaHUU. K 6 kiaccy oTHECEH BTOpOil ATam B U3yueHUU Opobdeit, riae
MIPOUCXOJUT COBEPIIEHCTBOBAHUE HABBIKOB CPaBHEHUs U NpeolOpa3oBaHHs ApoOel, ocBOeHHE
HOBBIX BBIYHCIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHWI, B TOM 4HCIE
3HaYeHUH BBIPAKEHHH, COAepKalIMX M OObIKHOBEHHBIC, U JECATHUYHBIE APOOH, YCTaHOBIICHHE
CBs3eM MeXIy HMMH, pacCMOTpEHHE MPUEMOB pellleHus 3a7ad Ha Apoou. B Hauvane 6 kiacca
MIPOUCXOAUT 3HAKOMCTBO C ITOHATHUEM ITPOLICHTA.

OCOOEHHOCTBIO M3YYEHHUS IMOJIOKUTEIbHBIX U OTPUIATEIbHBIX YHCEN SBISETCS TO, YTO
OHM TaKXX€ MOTYT pacCMaTpUBAaThLCS B HECKOJIBKO ATANoB. B 6 kiiacce B Hayasle U3y4yeHUsl TEMbI
«lTomoxuTeNnbHBIE U OTPULIATEIBHBIE YKCIIa» BbIAEISIETCS nmoaTema «llensle uncnay, B pamkax
KOTOPOM 3HAKOMCTBO C OTPULIATEIbHBIMU YHUCIAMH U JCHCTBHSMH C MOJOKUTEIbHBIMU U
OTPULATEIIBHBIMY YHMCIIAMHU IIPOUCXOIUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. JTO MO3BOJISET
Ha JIOCTYITHOM YpPOBHE IO3HAKOMHUTH OOYyYalOMIMXCS MPAaKTUYECKH CO BCEMH OCHOBHBIMHU



HNOHATUSAMHM TE€MBI, B TOM YHUCIIC€ U C NPAaBWIAMU 3HAKOB IPU BBHIMOJIHEHUH apUPMETHUYECKHX
neiictBuii. M3ydyeHue panMoHaJbHBIX YHCET HA 3TOM HE 3aKOHYMTCS, a OyAeT MpOJOHKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOyueHMM pelmIeHUI0 TEKCTOBBIX 3aady B 5—6 Kiaccax HCHOJIb3YIOTCA
apupmeTrueckue npuémsl pemeHus. [Ipu oTpaboTke BHIYUCIUTENBHBIX HAaBBIKOB B 5—6 Kiaccax
paccMaTpUBAIOTCS TEKCTOBBIE 3aJauM CIIEAYIOIIMX BHUJOB: 3a/la4d Ha JBM)KEHME, HA YacTH, Ha
IOKYIIKH, Ha PabOTy W NPOMU3BOJUTEIBHOCTb, Ha IMPOLEHTHI, HA OTHOIIEHUS M IPOIOPLHH.
OOyuaromiyecs 3HAKOMATCA ¢ IpUéMaMM pelIeHMs 3ajad 1nepeObopoM BO3MOXKHBIX BapUaHTOB,
yuaTcst paboTath ¢ nH(poOpMaLMei, peAcTaBIeHHON B opMe TabIHLl WM AUArPaAMM.

B mporpamme yuebHOro Kkypca «MaremaTHkay MpeayCMOTPeHO (OPMHPOBAHUE
IPOTEIEBTHUECKUX aNreOpandeckux NpeicTaBieHuid. bykBa Kak CHMBOJ HEKOTOPOTO 4HCia B
3aBUCUMOCTH OT MaTE€MaTHM4eCKOrO0 KOHTEKCTa BBOAMTCS IOCTEIICHHO. DyKBEHHas CHMBOJIMKA
IIMPOKO HCIOJB3YETCs MPEXKIE BCEro Uil 3amMcH OOIIMX YTBEPXKICHUH M NPEASIOKEHHMH,
(dbopMyJ1, B YaCTHOCTH JJIsl BBIUHUCIEHUS] T€OMETPUUECKUX BEJIUYMH, B KAUECTBE «3aMECTHUTEIISN
yHcla.

B mnporpamme yuebHOro kypca «MaremaTuka» INpeicTaBlieHa HarjsijiHas TE€OMETpPHUs,
HalpaBlIeHHasT Ha pa3BUTHE OOpa3HOrO MBIIICHHUS, MPOCTPAHCTBEHHOI'O BOOOPAXKEHMS,
M300pa3uTEIbHBIX YMEHUH. OTO BaXHbI 3Tall B HU3YYECHUM TIE€OMETPUH, KOTOPbIN
OCYILECTBIISICTCSI HAa HATJSIIHO-TIPAKTUYECKOM YpPOBHE, ONHMPACTCs Ha HarJsAHO-00pazHoOe
MbllIeHHe oOyuaromuxcs. bonbmias ponb OTBOAMTCS NMPAKTUUECKOM AEATENbHOCTH, OIBITY,
9KCHEPUMEHTY, MojeiaupoBaHuto. OOyuaromuecs 3HAKOMATCA C T€OMETpUUYECKUMH (purypamu
Ha TUIOCKOCTH M B IIPOCTPAHCTBE, C UX MPOCTEHITUMH KOHOUTYpALUAMH, YIaTCsl H300pakaTh X
Ha HEJIMHOBAHHOW M KJIETYATOH Oymare, pacCMaTpHUBAIOT X MPOCTEHIHE cBOKCTBA. B mpomecce
U3yYeHUs HarJsIHOM TeOMETPUU 3HAHMS, MOJIyYeHHbIEe 00YUYaIOIIMMUCSA Ha YPOBHE HA4yaJIbHOI'O
o01iero o0pa3oBaHusl, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo yuyeOHOMYy IUIaHy B 5—0 KilaccaX HU3y4aeTcs HWHTETPUPOBAHHBIA IPEAMET
«MaremaTuka», KOTOpPbIM BKJIIOUaeT apupMETHUYECKUI MaTepuana U HarjsgHyl0 T€OMEeTpUIo, a
TaKXe MPOINeIeBTUUYECKUE CBEJCHMS W3 aireOpbl, JI€MEHTHI JIOTUKM M Hadaja ONucaTelbHOU
CTaTHCTHKH.

Ha wm3ydenue yuebHoro kypca «Maremarnka» orBoautcsi 340 wacos: B 5 kiacce — 170
yacoB (5 yacoB B HezielN0), B 6 kiacce — 170 yacoB (5 yacoB B HEJEINIO).



COJAEP)KAHUE OBYYEHUA
S KVIACC

HarypanbHble unc/ia 4 HyJIb

HarypanpHoe uucno. Psn HarypameHbix uucen. Yucio 0. M3o0paxeHne HaTypaJbHBIX
YUCesl TOYKaMH Ha KOOPJAMHATHOU (YMCIIOBOM) MPSIMOA.

[lo3unmoHHas cucreMa cuMclieHHus. PuMckas Hymepauus Kak IOpUMEpP HENO3ULMOHHOMN
CUCTEMBI cuuciaeHus. [lecsaTuunas cuctemMa CUUCIICHUS.

CpaBHeHuE HaTypajbHBIX YMCEJ, CPAaBHEHUE HaTypaJlbHbIX uHcel ¢ HyJIéM. CrocoObl
cpaBHeHUA. OKpyIJIEHHE HATYPaJIbHBIX YHCEIL.

CrokeHue HaTypalbHBIX 4YHUCEN, CBONHCTBO HYyJs MpPU CIOXKEHUU. BplumTaHume Kak
neiicTBre, 0OpaTHOE CIOXKEHUIO. Y MHOKEHUE HATYPabHBIX YUCEN, CBOMCTBA HYJS M €JHMHUIIBI
Ipu yMHOXXEHUH. JleneHue kak JeiicTBUE, 0OpaTHOE yMHOKeHUIO0. KOMIOHEHTHI nelcTBUM,
cBs3b Mexxay HuUMH. [IpoBepka pesynbrata apudmernueckoro aeiictus. [lepemecturensHoe u
coueTaTeNbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXXEHHS, paclpeiesUTEIbHOE CBOMCTBO
(3aKOH) YMHO>KEHHS.

Hcnonp3oBanue OykB Juisi 0003HAUEHHS HEM3BECTHOIO KOMIIOHEHTAa M 3allUCU CBOMCTB
apuQMeTUYECKUX IEHCTBUM.

Jenutenu u KpaTHbIE YKcia, pa3liokKeHUe Ha MHOKUTENU. [IpocTeie U cocTaBHBIE YKcCTa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTKoM.

CreneHb C HaTypaJbHbIM IIOKa3aTelieM. 3amUCh YWCIA B BUJE CYMMbI pPa3psIHBIX
claraeMblx.

UucioBoe BblpakeHue. BpluncieHne 3HAYEHUW YMCIIOBBIX BBIPAKEHHM, MOPSIOK
BBIMIOJIHEHUsT  AeiicTBuil. lcnonb3oBaHme TMpH  BBIUKMCICHMSIX MEPEMECTUTEIBHOIO U
COYETATEeJIbHOTO CBOMCTB (3aKOHOB) CJOXEHHUS M YMHOXKEHUS, paclpe/leMTEeIbHOr0 CBOMCTBA
YMHOKEHHUS.

Jpoou

[IpencraBnenne o apodu Kak criocode 3amucy 4acTu BeaudrHbl. OOBIKHOBEHHBIE JTPOOH.
[TpaBuiibHBIE M HeMpaBUIbHBIE IpoOH. CMeranHas 1po0b, IPeACTaBIEHNE CMEIIaHHON Jpodu B
BUJIC HENpPaBUJIBHON JIpoOM M BbIIENEHHE IEeJOW YacTH YWCIa U3 HEMpPaBWIBHOM JpoOu.
N300paxkenue apo0eit ToukamMu Ha 4yuciaoBoi npsiMoii. OcHOBHOE CBOMCTBO Apobu. CokpalleHue
npobei. [TpuBenenue Apodu Kk HOBOMY 3HaMeHaTtes0. CpaBHEHHE IPOOEH.

CrnoxxeHue M BblUMTaHUE JpoOell. YMHOXKEHHE U JeIeHHe OpoOei, B3auMHO OoOpaTHbIE
npodu. HaxoxaeHue yacTu 1esoro 1 1eoro mo ero yacTu.

Jecsatuunas 3anuck Apobeit. [IpencraBienue aecaTnyHoi ApoOU B BHJIe OOBIKHOBEHHOM.
N3o0pakeHne AECATUYHBIX ApoOel TOYKaMHM Ha YHCIOBOM mpsMod. CpaBHEHHE IECATUYHBIX
TIpOOeH.

Apudmernueckue 1eHCTBHS € AECATHUHBIMU Apo0sSMH. OKpyTIIeHHE JeCATUYHBIX APOOeii.

Pelienue TeKCTOBBIX 33124

Pemenne TekcToBBIX 3amau apudmernyeckuMm crocoOom. Pernienue sornyeckux 3ajad.
Pemenue 3amau nepeObopom Bcex BO3MOKHBIX BapHaHTOB. Vcronb3oBaHue MU PEIICHUH 3adad
TaOJIUIl ¥ CXEM.

Pemenue 3anay, cogepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBL: CKOPOCTb, BPEMSI,
paccTosiHue, II€Ha, KOJUYECTBO, CTOMMOCTh. EMUHUIBI M3MepeHHs: Macchl, 00bEMa, LIEHBI,
paccTosiHus, BpeMEHHU, CKOPOCTH. CBSA3b MEXK/1y €IMHULIAMU U3MEPEHUS KaKOW BETMUYHUHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.



[IpencraBiaeHre NaHHBIX B BUJE TAOIUIL, CTOIOYATHIX THATPAMM.

Harasinnast reomerpust

Harnsgaslie npeacraBienus o Gurypax Ha IiIOCKOCTU: TOUKa, MpsiMasi, OTPE30K, Iy, yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YTou. IIpsmMoii, oCTpsIi, Tynol U pa3BEPHYTHIN
YTJIBL.

JnuHa oTpe3ka, METpUYECKHE €IWHMIBI JUIMHBL. JIMHA JOMaHOW, IepuMeTp
MHOIOyrojbHUKa. MI3MepeHue 1 NoCTpOeHHUE YIJIOB € TOMOIIBIO TPAHCIOPTHUPA.

Harnsaneie npencrasienus o GUrypax Ha IJIOCKOCTU: MHOTOYTOJBHHK, IPSIMOYTOJIBHUK,
KBaJpaT, TPEYTOJIbHUK, O PaBEHCTBE (UTYD.

N3o6paxenue ¢puryp, B TOM yucie Ha kieryatoi Oymare. [loctpoenue kondurypanuii u3
YacTel MpsMOMN, OKPYKHOCTH Ha HEJIMHOBAHHOW W KjeTdyaTtod Oymare. Mcmoiap30BaHne CBONCTB
CTOPOH U YIJIOB MIPSIMOYTOJIbHUKA, KBAApaTa.

[Tnomanp OpsIMOYroJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSAMOYTOJIbHUKOB, B
TOM uucie puryp, n300pakEHHBIX Ha KieT4aToi Oymare. EnuHuIbI H3MEpeHus MI0LIaIu.

Harnsigaele  mpeicTtaBieHHMs O — IPOCTPAHCTBEHHBIX — (UIypax:  MPSMOYTOJIbHBIN
napajuienenunesn, KyO, MHOrorpaHHukd. HM3o0pakeHue mNpocTEHIIMX MHOIOIPAHHUKOB.
Pa3épTku kyba u mapamrenenunena. CosmaHue MoOZeNe MHOTOTpaHHHKOB (W3 Oymarw,
MIPOBOJIOKHU, TUTACTUIIMHA U APYTUX MAaTEPHAIIOB).

O0BEM PAMOYTOIBHOTO Napajuienenunena, Kyoa. Enunuiel usmepenust oobEma.
6 KJIACC

HarypanbHble ynciia

Apudmerndeckne AEHCTBUS C MHOTO3HAUYHBIMU HATypaJbHbIMU 4YHMcIaMU. YuciioBbIe
BBIPQ)KEHUS, MOPAJOK JEHCTBUI, UCIONb30BaHUE CKOOOK. Vcnosp3oBaHUE HpU BBIYUCIECHUIX
MEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOMCTB CIIOKEHUS U YMHOKEHUS, paclpeeuTeIbHOrO
cBoiicTBa ymMHOeHUs. OKpyTJIeHnEe HaTypaJlbHbIX YHCEI.

Jlenutenu W KpaTHbIE 4YMCIA, HAaMOONBIIMHM OOIIMH [enuTeNlb U HauMeHblee olliee
KpaTHOE. J[eTMMOCTb CyMMBI M IPOU3BEACHMUS. [lefleHne ¢ OCTaTKOM.

Jpoou

OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOWMCTBO IpoOH, cokpaimieHue apobeii. CpaBHEHUE U
ynopsiiouuBanue Jpodeid. Perienue 3agau Ha HaXOXKAECHHWE YacTH OT LIEJOr0 U LIEJIOro MO €ro
yacTH. [[poOHOe uucio kak pe3ynbTar JeneHus. [IpenctaBieHue necsiTUUHOW OpoOu B BHJE
OOBIKHOBEHHOWH JIpOOM W BO3MOXKHOCTh IpEJICTaBICHHS OOBIKHOBEHHOW JpoOM B BHJE
JnecsATUUHOM. JlecaTuuHble ApoOU U MeTpuueckas cuctema mep. ApupmeTnueckue IeHCTBUS U
YHCIIOBbIE BEIPAXKEHUS ¢ OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU.

OtHomenue. /leneHue B JaHHOM OTHOIIEHUHM. Macmrtad, mnpomnopuus. IlpumeHenue
MIPONOPLUI IPU PELICHUY 3a]1a4.

[TonsiTue nmpouenTa. Beiunciienne nporeHTa OT BEIWYUHBI U BEJIMYUHBI IO €€ TPOLEHTY.
BripaxkeHne NpOIEHTOB JNECATHUYHBIMU ApoOsiMu. Pemienue 3ajau Ha NpoLEHTH. BrlpakeHue
OTHOILIECHHUS BEJIMYHH B IIPOLIEHTAX.

ITosi0kuTEeIbHBIE U OTPUIIATEIbHBIE YHCJIA

[TonoxxutensHble W  OoTpuIATeNbHble 4Yucaa. lleapie umcma. Moayns  yucona,
reoMeTpuyuecKas HMHTepHpeTanus Moyl uucia. M3o0paxeHue ducell Ha KOOPAMHATHOU
npsaMoil. YucnoBele npomexyTku. CpaBHeHue uucen. Apudmernyeckue IeHCTBUS C
MOJIOKUTEIBHBIMU U OTPUILIATEIbHBIMU YHCIIAMHU.

[TpsimoyronbHasi cucTeMa KOOpAMWHAT Ha MIocKocTH. KoopAuHAThI TOUKM HA MIIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek u GUryp Ha KOOPAUHATHOM MJIOCKOCTH.



BykBeHHBIE BbIpA:KEHHA

[Ipumenenue OyKB AJIS 3alIMCH MaTEeMaTHYECKUX BBIpAXKEHUN W TpenokeHuii. CBoicTBa
apudMeTUUECKNX JCHUCTBUN. DyKkBEHHBIC BBIpQKEHHS W UYHCIOBBIC IMOJCTAHOBKH. ByKBEHHBIC
PaBEHCTBA, HAXOXJICHUE HEHU3BECTHOTO0 KOMIOHEHTa. Dopmyibl, (GOpMyNbl NepUMeTpa H
IUIOINAAM MPSIMOYTOJIbHUKA, KBaj[paTa, 00bEMa napaieienumnena u Kyoa.

Pelnenune TeKCcTOBBIX 32124

Pemennie TekcToBBIX 3amad apudmernyeckuMm crocoOoM. Pemienue normyeckux 3ajad.
Pemienue 3a1a4 nepe6opoM Bcex BO3MOKHBIX BapHUAHTOB.

Pemenue 3anau, cogepxalinx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIUUNUHBI: CKOPOCTh, BpEMS,
paccTtosiHue, IIeHa, KOJUYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOTHI.
EnunHunbl m3MepeHus: Macchl, CTOMMOCTH, PACCTOSHUS, BpEeMEHHU, CKOpOoCcTH. CBs3b MeXay
€AMHMIIAMU U3MEPEHUS KaXK101 BEIINYMHBI.

Pemenne 3anmad, CBsA3aHHBIX C OTHOILEHUEM, IPONOPLHUOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTaMH; pElIeHHe OCHOBHBIX 3aJla4 Ha APOOU U MPOLEHTHI.

OneHka U MpUKHJIKA, OKpyIiieHue pesynbrata. CocTaBieHHe OYKBEHHBIX BBIPaKEHUI 10O
YCIIOBUIO 3a/1a4H.

[IpencraBieHne AaHHBIX C MOMOIIBIO Tabmui u auarpamm. Cron0uaTbie aAMarpamMMebl:
YTeHUE U TIocTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Harnsinnasi reomerpust

Harnsaaeie npencrainenus o purypax Ha IUIOCKOCTH: TOYKA, IIPSIMasi, OTPE30K, JIyd, YOI,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIBbHUK, OKPYKHOCTh, KPYT.

B3aumHoe pacnonokeHue IBYX TMPSMBIX Ha IUIOCKOCTH, MapajiielbHble MPsSMBbIE,
NEePIEeHIUKYISIPHBIE MpsiMble. V3MepeHue paccTOSHUI: MEXIy IBYMS TOUYKAMH, OT TOYKH IO
IpsIMOM, AJIMHA MapUIpyTa Ha KBaJIpaTHOM CETKeE.

W3mepeHne M MOCTPOECHHE YIJIOB C MOMOUIbIO TpaHCIOpTHpa. Buasl TpeyroabHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYNOYIOJbHBIM, pPaBHOOEAPEHHBINH, PaBHOCTOPOHHHIA.
YeTbIpEXYroabHUK, TPUMEPHI YETBIPEXYTOIbHUKOB. 1IpAMOYyroibHIK, KBaApaT: UCIOJIb30BAHNE
CBOICTB CTOpOH, yIJIOB, AuaroHanei. M3o00pakeHne reoMeTpuueckux GUryp Ha HEITMHOBAaHHON
OyMare C HCIOJNb30BaHUEM LMPKYJs, JUHEHKH, YrojibHUKA, TpaHcrnoptupa. [loctpoeHus Ha
KJIeT4aToi Oymare.

[Tepumerp mHOrOoyronasHuka. [Tonsarue muomanu GUrypsl, eAMHUIBI U3MEPEHUS TUIOLIA/IH.
[Tpubmmk€HHOE wW3MepeHue Iomaan ¢uryp, B TOM UHCJIE€ Ha KBaJpaTHOM CeTKe.
[TpubmmxE€HHOE U3MEpPEHNE ATMHBI OKPYKHOCTH, IUIOIAIN KpyTa.

CuMMeTpHs: LIEHTpaJlbHAsA, OCEBas U 3epKajbHasi CAMMETPHUH.

[TocTpoeHne cMMMETPUYHBIX QUTYD.

Harnsignele mnpeactaBieHUss O NPOCTPAHCTBEHHBIX (urypax: mapaienenunesn, Kyo,
npusMa, nupamMuja, KOHyC, UIWINHAP, map u cdepa. M300paxkeHrne mpocTpaHCTBEHHBIX (QUTY.
IIpumepel  pa3BEPTOK MHOTOTPaHHMKOB, LMIUHApa M KoHyca. Coznmanue Mopenen
POCTPaHCTBEHHBIX (puryp (u3 Oymaru, MpoBOJIOKH, IUTACTUIIMHA U APYTUX MATEPHAJIOB).

[Tonsitue 00bEMa, enuHUILBI U3MepeHus: 00bEMa. OOBEM MPSIMOYTOJIBHOTO Napaelenunea,
KyoOa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS TNPOTrpaMMbl yueOHOTO Kypca «MaremaTtuka»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM HHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JIOCTH)KEHUSM PpOCCUHCKHMX MaTeMaTUKOB M POCCUICKON
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINOJHEHUIO O0s3aHHOCTEH TIpakJaHMHA M peau3alliid €ro Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3THYECKUX NPUHLIUIIOB B ACATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTH4EeCKOTro 0Opa30oBaHUsS Ha MPOTSKEHUU BCeH
AKHU3HU Ul YCHEIIHON Npo(ecCHOHAIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHIYabHONW TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHME!

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAlMe B JIEATENPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuHBIX HpeICTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHWS MHUpPA, OBJIAJACHHEM NPOCTEHIIMMHU HaBBIKAMU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (GopMHpPOBaHHMEe  KYJbTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

FOTOBHOCTBIO NPUMEHATh MAaTE€MaTHYECKHE 3HAHUS B MHTEpPECAX CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO 5Ke MpaBa JIPyroro 4eiaoBeKa;

7) 3K0JIOTMYECKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Uil OKpY’KaroIlel cpeibl, 0CO3HAaHHEM IJI00AIBHOIO XapakTepa 3KOJOTHYECKUX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO NCATCIBHOCTh, B TOM YHCJIC YMCHUC YUYUTHCA Y APYTUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIHPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble 1oruyeckue aeicTBUA:

® BBUIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU MaTEMAaTUYECKHX OOBEKTOB,
HOHATUHM, OTHOIIEHUH MEXIYy MOHATHAMM, (OPMYJIHPOBATH ONPEIENCHHUs MOHATH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK KilacCU(UKALMU, OCHOBAHUS JJIs 0000ILEHUs U
CpaBHEHMsI, KpUTEPHH ITPOBOIUMOTO aHAIN3a,;

® BOCIPUHHUMATH, (POpPMYyIHUpOBaTH M NPeOOPa3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBUIIBIISATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS B (PaKTax,
JAHHBIX, HAONIONEHUSIX M YTBEPXKACHUSIX, NpearaTh KPUTEPUH IS BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HCIOJb30BAHUEM 33aKOHOB JIOTUKHU, AETYKTHBHBIX U HWHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (TpsMBIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIbHO HECIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YeCKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTAlLMIO, PUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh cnoco0 penieHus ydeOHOW 3anadyu (CpaBHUBATh HECKOJBKO BapHaHTOB
peteHusi, BEIOMpaTh Hanbosee MOIXOMANINA C YYETOM CaMOCTOSTEIEHO BBIIEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

® UCMOJB30BAaTh  BOMPOCHI  KaK  HCCIEAOBATENLCKUN  MHCTPYMEHT  IO3HaHUS,
(dbopMyIMpOBaTH BONPOCH], (PUKCUPYIOIIHE MTPOTUBOPEUHE, IPOOIeMy, CaMOCTOSITEIHHO
yCTaHaBJIMBAaTh UCKOMOE M JaHHOE, (OPMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHECHUE;

® TMPOBOJIUTH IO CAMOCTOSTENHFHO COCTABICHHOMY IUIAaHY HECIOXKHBIH JKCIIEPHMEHT,
HEOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTu4yecKoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXYy COOOM;

e camocToATeNbHO  (opMynupoBaTh 0000LIEHHMS W BBIBOJBI IO  pe3yjibTaTam
NPOBEIEHHOTO HAOMIOEHUs, UCCIEIOBaHMs, OLEHUBATh JIOCTOBEPHOCThH IOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OILICHHMIA;



IMPOTrHO3UPOBATH BO3MOKHOEC PA3BUTHUC IMPONECCA, 4 TAKKC BbIABUI'aTh MPCAIIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U U30BITOYHOCTh HH(POPMAIINH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHNs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpAaTh (OpMy MpeACTaBIeHUS WH(POPMAIMH U WILIIOCTPUPOBATH pellaeMble 3a/1a4u
cXeMaMH, JuarpaMMamMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (DOPMYITUPOBATH CYXJICHUS B COOTBETCTBUH C YCIOBHSMHU M IICISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOK TOYKY 3pPEHHsSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEUICHHS 3a]la4i, KOMMEHTHPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe OOCYKICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOIEMBI,
perraeMoii 3a1auu, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIATh
CBOM CYXJICHUS C CYXKIICHUSIMH JPyTUX YYaCTHUKOB qUaiiora, 0OHApyKUBaTh pa3jiHyue
U CXOJICTBO TMO3WIMHA, B KOPPEKTHOH ¢opme (HOpMYyIHUpOBATh pPa3HOIIACUS, CBOH
BO3PaKCHUS;

MPEJICTABISITh PE3yIbTAThl PEIICHUS 33J]a4M, SKCIICPUMEHTA, UCCIICIOBAHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (opMar BBICTYIUICHHS C y4Y€TOM 3aad MPE3CHTAUU H
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh U MCIOIH30BaTh MPEUMYIIIECTBA KOMaHTHOW ¥ MHAUBHIyAIbHON pabOTHI MIpH
pelIeHnH y9eOHBIX MaTEeMaTHICCKUX 33]1aY,

MPUHUMATH IIeJIb COBMECTHOM AESITeNbHOCTH, MIAHHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThI, pacrpeesaTh BHIBI paboT, JOrOBapUBATLCS, 0OCYXIaTh TPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00CykIeHUsI, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHIIOTHATH CBOIO YacTh paOOTHI M KOOPJUHUPOBATH CBOM JACHCTBUS
C JIPYTUMU WICHAMHU KOMAaHJIbI, OICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUH TPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranuzanus:

CaMOCTOSITENIbHO COCTABJISATh IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro YacTh),
BbIOMpaTh CHoco0 pemeHus ¢ Y4ETOM HMEIOLUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

BJIaACTh criocodoamMu CaMOIIPOBECPKH, CAMOKOHTPOJIA HIpoHecCa U pe3ylibTaTa PCIICHUA
MaTeMaTH4eCKOM 3aga4u,



® TIpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH NPH PEUICHUH 3aJadl, BHOCHTH
KOPPEKTHUBHI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUWBATh COOTBETCTBUE PE3YJbTaTa JCSITEIBHOCTH IOCTABICHHON LEJIU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEJOCTHIKCHHUS 1IEJIH, HAXOAUTh OIIUOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K kouiy oOyuenuss B 5 kJacce oOydaroUMiics MOMYYHUT CIEIYIOIIUE NpPEAMETHBIC
pe3yJIbTaTHI:

Yucaa ¥ BHIYUCIECHUS

[Tonnmath ¥ MPaBUIBHO YMOTPEOJIATH TEPMUHBI, CBA3aHHBIC C HATypaIbHBIMU YUCIIAMU,
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

CpaBHUBaATh U yHOPAIOYUBATH HATypajbHbIC UKCIIA, CPABHUBATH B MPOCTEUIINX CITy4asx
OOBIKHOBEHHBIE IPOOH, ACCSITHYHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW (YHCIIOBOW) MPSIMOM C COOTBETCTBYIOIIMM €U
YHUCIIOM B H300paKaTh HATYPAIbHBIC YMCIIA TOYKAMU HA KOOPAMHATHOMN (YMCIIOBOM) TIPSIMOH.

BrimonusaTe apudmMerndeckue NEHCTBUS ¢ HATYPAIBHBIMU YUCIIAMHU, ¢ OOBIKHOBEHHBIMU
JIpOOsIMU B MPOCTEUIITUX CITydasiX.

BhINOMHATE TPOBEPKY, IPUKUAKY PE3yIbTaTa BHIYUCICHUH.

OKpyrTh HATYpaJIbHBIC YUCIIA.

Pemienne TeKCTOBBIX 32724

Pemmath TekcToBBIE 3a7a4M apUPMETUUECKUM CTIOCOOOM U C TMOMOIIBI0 OPTaHH30BAaHHOTO
KOHEYHOT0 Tiepebopa BCceX BOZMOXKHBIX BAPUAHTOB.

Pemiate 3amauu, conmepkaiine 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTh, BpEMS,
paccrosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonk30BaTh KpaTKUE 3aMTUCH, CXEMBI, TAOIUIIbI, 0003HAYEHUS NP PEIICHUN 33]1a4.

[Tonb30BaTbCsl OCHOBHBIMM €IMHUIIAMHM U3MEPEHUS: LIEHBI, MAaCChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIpAXKaTh OJTHU €IUHUIIBI BEJIMUYUHBI YepPe3 JIpyTHE.

W3Bnekary, aHaTu3upOBaTh, OIEHUBATH WH(OpPMAIMIO, MPEJACTABICHHYIO B TaOIHIE, HA
CTONOUYaTON aUarpamMme, WHTEPIPETHUPOBATH MPEACTABICHHBIC AaHHBIC, WCIIOJIb30BAaTh JaHHBIC
P PELLIEHUH 3a/1a4.

Harasanas reomerpust

[Tonp30BaThbCs TEOMETPUYECKUMHU TOHATHUSAMH: TOUYKa, MpsAMasi, OTPE30K, JIy4, YTOJ,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOIUTE TpPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, MUMEKIMUX (GOpMYy H3YUEHHBIX
FeOMETPUUECKUX QUryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYH0 C yIJlaMd: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMU: yTOJI, BEPIIMHA, CTOPOHA, AHAroHajib, C OKPYXHOCTBIO: paguyc, TUaMeTp,
LEHTP.

N300paxaTh H3yueHHBIE TeoMeTpuyeckue GUTyphl Ha HETUHOBAHHOW M KJIETYATOH
Oymare ¢ TOMOIIBIO ITUPKYJIS U TUHEHKH.

Haxonuthe nIIuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C TIOMOIIBIO JIMHEHWKH,
CTPOUTH OTPE3KH 33JaHHOU ITTUHBI; CTPOUTH OKPY>KHOCTh 33JIaHHOTO paJnyca.



Hcnonp30BaTh CBOMCTBA CTOPOH U YTJIOB NMPSIMOYTOJIBHUKA, KBaJpaTa sl UX IIOCTPOCHMS,
BBIYMCIICHHUS IUIOLIAHA U [IEpUMETPA.

Brruncnare mepuMerp W miouiaas KBajapara, NpsMOoyrojibHUKa, (GUTYp, COCTaBICHHbBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pax€HHbIX Ha KieT4aToi Oymare.

ITonp30BaTbCs OCHOBHBIMH METPUYECKMMHM €IUHULAMH W3MEPEHUS [UIMHBI, IUIOLIANH;
BBIPAKATh OJHU €AVHULBI BEIMYUHBI Yepe3 IpyTrue.

Pacno3naBare mapaiuienenumesn, KyO, MCIONB30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo,
I'paHb, U3MEPEHNUs, HAXOUTh U3MEPEHUs Mapajulesenumena, Kyoa.

Bbruucnate 00bEM Ky0Oa, mapajuienenunena o 3aJaHHbIM H3MEPEHUsIM, IO0Jb30BATHCS
eMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecllOKHBIE 3aa4M HAa U3MEPEHUE I'€OMETPUYECKUX BEJIMYUH B IPAKTUYECKUX
CUTYaLHsX.

K koniy oOyuenuss B 6 kJacce oOydaroumuiics MHOJYYHUT CIEIyIOIIUE NpeAMETHbIE
pe3ybTaThI:

Yuciia 1 BLIYUCICHUSA

3HaTh ¥ NOHUMAaTh TEPMUHBI, CBSI3aHHBIC C PA3IUYHBIMU BUAAMHU YUCEN M COCOOaMU UX
3aIlUCH, IEPEXOAUTH (€CIIM ATO BO3MOXKHO) OT OHOU (hOpMBI 3aIIUCH YHCIA K JPYTOM.

CpaBHUBaTh M YyHOPSAAOYMBATH LIEJIbIE 4KCIa, OOBIKHOBEHHBIE M JECSTHYHBIE ApOOH,
CpPaBHUBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUeCKue ACUCTBUS C
HATypaJbHBIMM M LEJIbIMU YHUCIIAMH, OOBIKHOBEHHBIMHM U J€CATUYHBIMU  JPOOSIMH,
IIOJIOKUTENBHBIMYA M OTPULIATEIIEHBIMU YMCIIAMH.

BprunciasaTe 3Ha4E€HUS YMCIOBBIX BBIPAKEHUM, BBIITOIHATH IIPUKUIKY U OLICHKY pe3yJIbTara
BBIYUCIICHUM, BBIMOJIHATh NPeoOpa3OBaHUS YHMCIOBBIX BBIPDAKEHMH Ha OCHOBE CBOWCTB
apu(pMeTHIECKUX ACUCTBUI.

COOTHOCUTh TOUKY Ha KOOPAMHATHON MpPsIMOW C COOTBETCTBYIOIIMM € YHCIOM U
n300paxkaTh YUCJIa TOYKAMU HAa KOOPAMHATHOM NMPSAMOM, HAaXOAUTh MOAYJb YUCIIA.

CoOOTHOCUTB TOUKH B MIPSMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPANHATAMH 3TOM TOUKH.

OKpyrJsaTh LeJble YUCIIA U JeCATUYHbIE JPOOU, HAXOAUTh NPUOIMKEHUS YUCell.

YuciioBble 1 0yKBEHHbIEC BbIPAKECHUS

[Tonumatpe U ynoTpeOasiTh TEPMHUHBI, CBSI3aHHBIE C 3alHUCHIO CTENEHU YKCIIA, HAXOAUTH
KBaJpaT U Ky0 4Kciia, BBIYUCIIATH 3HAUEHHSI YMCIOBBIX BRIPAXKEHUH, COJIepKalUX CTETIEHH.

[Tonp30BaTbCs MpU3HAKAMM JE€ITUMOCTH, PACKIIAbIBaTh HaTypaJlbHbIE YKCIa Ha IPOCTHIE
MHOHUTEIH.

[Tonb30BaThCs MacITaboM, COCTABIATH IPOMOPIIUU U OTHOLIEHHUS.

Hcnonb3oBate OYKBBI A1 0003HAUEHHS YMCEIT IIPU 3alMCU MAaTEeMAaTHUECKUX BBIPAKEHUH,
COCTaBJIATH OYKBEHHBIE BBIpKEHUS U (DOPMYJIbI, HAXOIUTH 3HAYCHHUS OYKBEHHBIX BBIPAKEHHIA,
OCYHIECTBIISI1 HEOOXOJUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

HaxonnuThe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelienue TeKCTOBBIX 32124

Pemrate MHOTOIIaroBbIE TEKCTOBBIE 33a4l apU(PMETUYECKHM CIIOCOOOM.

Pemate 3amaun, CBS3aHHBIE C OTHOIICHHWEM, IPONOPLUHUOHAIBHOCTBK) BEJINYUH,
MPOLIEHTaMH, pellaTh TPU OCHOBHBIE 3a/1a4 HA JPOOU U MPOLIEHTHI.

Pewrates 3amauu, conep:kaliue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUMUHBL: CKOPOCTh, BpPEMs,
paccTosiHue, II€HA, KOJHYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTh, BpeMs, O0BEM pPabOTHI,



UCTONb3ysl apu(QMeTH4YecKue [JEeHCTBUSA, OLIEHKY, NPUKUIKY, I0JIb30BaThbCcid €IUHHUIIAMU
U3MEPEHMS COOTBETCTBYIOIIMX BEJIUYMH.

CoctaBnsaTh OyKBEHHbIE BHIPRKEHUS 110 YCIOBHUIO 331a4H.

N3Bnekats UH(OpMAIHIO, IPEICTABICHHYIO B TaOJIMIIaxX, HA JIMHEHHOHN, cTOI0YaTON WIN
KpYroBOM AMarpaMMax, MHTEPIPETUPOBaTh INPEACTABICHHBIC IAHHBIC, HCIIONb30BaTh JAHHbIC
IIPU PELICHUH 3a/1a4.

[TpencraBisiTh HHPOPMAIIHMIO C ITOMOIILIO TAOIUII, THHEHHOW U CTONOYATON AHArpaMM.

Harasinnasi reomerpust

[TpuBoANTE NpHUMEPBl OOBEKTOB OKPYXKAIOLIEr0 MHUpPA, MUMEOUIMX (BOPMY H3YHYEHHBIX
TE€OMETPUYECKUX IJIOCKUX U IMPOCTPAHCTBEHHBIX (DUTYpP, MPUMEpPHI PaBHBIX U CHMMETPUYHBIX
buryp.

N300pakaTb € IOMOIIBIO LUPKYJS, JUHEWKH, TPAHCIOPTUPA HA HEIUHOBAHHOW U
KJeTyaToll Oymare u3ydyeHHblEe IUIOCKHME TIeoMeTpudeckue QUrypsl M KOH(PUrypaiuw,
CUMMETPHUYHBIE (PUTYPBI.

[Tonb30BaTbcs  reOMETPUYECKMMM  TMOHSATUSIMU:  PaBEHCTBO  (QuUryp, CUMMETpus,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPUH.

HaxoauTs BEIMYMHBI YIJIOB M3MEPEHUEM C IIOMOILBIO TPAHCIOPTHPA, CTPOUTH YTJIbI
33JJaHHOM  BEJIMYMHBI, II0JIb30BaTbCA IIPU PEIICHHM 3a7a4 TIpajyCHOM MEpOH YIJIOB,
pacro3HaBaTh Ha YepTekax OCTPbIN, IPSIMOM, pa3BEPHYTHIN U TYIIOH YTJIbL.

BbruncnsaTe AJIMHY JIOMaHOM, NEPUMETP MHOIOYTOJIBHMKA, I10Jb30BaTbCS €IUHULAMHU
W3MEPEHUS IMHBI, BBIPAXXATh OJHU €IVMHUIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyTHe.

Haxonuts, nConb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY IBYMs TOYKAMH, OT
TOYKH JI0 NIPSIMOM, JUIMHY IIyTH Ha KBaJAPAaTHOMN CETKE.

Bbruucnare 1omanb (GuUryp, COCTaBICHHBIX U3 MNPSIMOYTOJIbHHUKOB, HCIOJIb30BATh
pa3OueHue Ha NPSIMOYTOJbHHMKM, Ha paBHbIe (DUTYpBHI, JOCTpauBaHHE 10 MNPSIMOYTOJIbHHKA,
IIOJIB30BAaTbCd OCHOBHBIMM €IMHUIIAMM H3MEPEHMS IUIONIAJM, BBIPAXKATh OJHU €IMHMIIBI
WU3MEPEHHUS TUIONIAN Yepe3 ApyTHe.

Pacrnio3HaBaTh Ha MOJESAX U M300paKEHUSIX MUPAMHUIY, KOHYC, LUIMHIP, UCTIONb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, 'paHb, OCHOBAaHHE, Pa3BEPTKA.

N3o00pakath Ha KJIeT4aTol Oymare mpsiMOYTOJIbHBIN MTapajuieenumne].

Boruncnate 00bEM NpSMOYTOJIBHOTO MapaieNnenumnena, Kyoa, nojab30BaTbCsl OCHOBHBIMU
€IMHULIAMU U3MepeHus 00bEMa;

PemaTte HeCIOXKHBIE 33]a4d HA HAXOXKJIECHHUE I'€OMETPUYECKUX BEIUYMH B IPAKTUYECKUX
CUTyalUsIX.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgposbie
Ne ni/mm P Kourposbuble IIpakTHyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Harypanbnblie uncina. JleiictBus ¢ 20 1 bubmuoreka [{OK
HaTypaJbHbBIMU YHCIIAMHU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JIunuu Ha 19 5 bubnunoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkikHOBeHHbIC POOH 33 3 https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 H .M 14 1
arJisg/iHasi reoMeTpusi. MHOroyroJlbHUKU https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
S 57 4
Jlecaiiie ApoGH https://m.edsoo.ru/7f4131ce
6 Harnsgnas reomerpus. Tena u purypsi B 38 2 bubmuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmmoreka IIOK
! HosToperne 1 0bobmenne 1 1 https://m.edsoo.ru/7f4131ce
3 HrtoroBoe nmoBTOpeHNE Kypca MaTeMaTUKH 12 1
5 kIacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 204 15 0



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L Hatypasbiiie unena 30 1 https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpust. [Ipsimbie Ha 7 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bubmuoreka [{OK
3 Jlpobu 32 1 1 https://m.edso0o.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpus. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bubnuoreka [{OK
B
> PIPIKCHNA C OyKBaMH1 6 https://m.edsoo.ru/7f414736
Harnsanas reomerpusi. @urypsl Ha bubnmnorexa [JOK
6 14 1 1
IIJIOCKOCTH https://m.edso0o.ru/7f414736
bubnmorexa LIOK
7 IT 40 1
OJIO’KUTEJbHBIC U OTPUIIATEIbHBIC YHCIa httns://m.edsoo.ru/7fA14736
bubnmorexa LIOK
IT 1
8 PEICTABIICHIE NaHHbX 6 https://m.edso0o.ru/7f414736
9 Harnsnnas reometpusi. urypsl B 9 1 bubnnorexa [JOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
[ToBTOpenue, 06001IeHNE, bubmunoreka [JOK
10 20 1
CHUCTeMaTU3aLUs https://m.edso00.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 5 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

IHHOYPOYHOE IINTAHUPOBAHHUE

5 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
aTa nudgpoBbie
Nen/m Tema ypoka Kontposbn  IIpakTnueck A p
Bcero U3ydeHusl o0pa3oBaTejibHbIE
ble padoThI ue padboThbl
pecypchl
1 [IpencraBnenue yucioBon 1 bub6nmoreka [IOK
nH(OpMAIUY B BUJIE TAOJIHII https://m.edsoo.ru/f2a0ccOc
5 [IpeacraBnenue 4ucIoBOi 1 bubnunoreka LIOK
nH(popManuy B BUIE TaOIHI https://m.edsoo.ru/f2a2069e
. bubnuorexa [{OK
3 Harypabuiii psx. Hucio 0 . https://m.edsoo.ru/f2a0cafe
4 Hudps! 1 yncna. 1
bubmuoreka [{OK
. 1
> Hupet u uncia https://m.edsoo.ru/f2a0e0fc
6 HatypanbHble uncna Ha 1 bubmuoreka [IOK
KOOPJAMHATHOM MPSIMOi1 https://m.edsoo.ru/f2a0e2a0
bubnmorexa LIOK
7 . 1
Otpesok u ero amHa https://m.edsoo.ru/f2a0e426
bu6nmorexa LIOK
. 1
8 Jlomanas https://m.edsoo.ru/f2a0ce32
bubmmoteka IIOK
M . 1
o HOTOYTOTLHAK https://m.edsoo.ru/f2a0cf54
10 OTtpe3ok u ero qmuHa. JlomaHasl. 1 bubmmoreka [JOK
MHOrOoyrojapHUK. https://m.edsoo.ru/f2a0d300
bubnunorexa LIOK
11 I1 . 1
JIOCKOCTh, TIPSIMAst, Ty, YOI https://m.edsoo.ru/f2a0d440
12 [TnockocTsk, npsMas, J1y4, yroJ. 1 Bubmmorexa [IOK

https://m.edsoo.ru/f2a2069e



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a2069e

bubnunoteka LIOK

13 IT .
TTOCKOCTD, HIpAMA, JyH, yroi https://m.edsoo.ru/f2a0eaca
bub6nmoreka [IOK
14 I )
KAIBL L ROOPAMHATHA HPAMA https://m.edsoo.ru/f2a0f5ba
bub6nmoreka [IOK
1 I )
° KAJIBT H KOOPAMHATHA NPAMat https://m.eds00.ru/f2a0f704
bu6nmoreka [IOK
1 I .
6 KAJIBL I KOOp/MHATHAA pAMaZ https://m.edsoo.ru/f2a0fd8a
17 CpaBHEHHUE HATYPAIBHBIX YHCE buGnuorexa [IOK
p yp ’ https://m.edsoo.ru/f2a1015e
18 CpaBHEHHUE HATYPAIBHBIX YHCE Bubmorexa HOK
p yp ’ https://m.edsoo.ru/f2a10c3a
19 CpaBHEHHE HATYPAIbHBIX YHCE buGnuorexa [IOK
p yP ’ https://m.edsoo.ru/f2al0da2
[IpencraBnenue 4ncaIoBOn
20 nH(pOpMaIUK B CTOI0YATHIX bubmmorexa [IOK
pnMant https://m.edsoo.ru/f2al04ec
JrarpaMmmax.
[IpeacraBnenue 4ncaoBoi
21 nH(pOpMaIIUU B CTOIOYATHIX bubmorexa LOK
p https://m.edsoo.ru/f2a2069e
JararpaMmmax.
bubmmoteka IIOK
22 K o]
OHTpObHAs padoTa No https://m.edsoo.ru/f2a0ef3e
93 HeiicTBue cinoxxenus. CBoCTBa bubnmnorexa [JOK
CIIOKEHUS. https://m.edsoo.ru/f2a2069e
24 JetictBue cinoxxenus. CBOMCTBa bubmuoreka [{OK
CIIOKEHUSL. https://m.edsoo.ru/f2a2069e
o5 JetictBue cinoxxenue. CBolcTBa but6mmoreka [IOK
CJIOXKEHUS. https://m.edsoo.ru/f2a2069e
26 JeiictBue cnoxxenue. CBOMCTBa bubnmorexa [JOK

CJIOXKCHUA.

https://m.edsoo.ru/f2al16b2



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a116b2

97 JeiictBue BorunTanusi. CBolicTBa bubnmoreka [JOK
BBIYMTAHUS. https://m.edsoo.ru/f2a2069e
28 JeiictBue BorunTanue. CBolicTBa bubnmnoreka HOK
BBIYMTAHUS. https://m.edsoo.ru/f2al116c
29 JeiicTBue BeiunTanue. CBOMCTBA bubmuorexa [IOK
BBIYMTAHMUS. https://m.edsoo.ru/f2all4fa
30 JeiictBue BorunTanue. CBolicTBa bubmmoreka [JOK
BBIYMTAHUS. https://m.edsoo.ru/f2a11a90
bubnunoreka LIOK
1 K 02
3 OHTpOIBHAs pabora No https://m.edsoo.ru/f2al1bb2
32 UucnoBbie U OyKBEHHBIE bubnuoreka [{OK
BBIPAYKEHHS. https://m.edsoo.ru/f2a11806
33 UucnoBbie U OyKBEHHbIE bubnuorexa [IOK
BBIPA)KCHMUSL. https://m.edsoo.ru/f2a1196e
34 YucioBble U OyKBEHHbIE Bbu6mmoreka [JOK
BBIPaKCHUSI. https://m.edsoo.ru/f2a11f18
35 UYucnoBsle U OyKBEHHbIE bubmuoreka [IOK
BBIPaKCHUS. https://m.edsoo.ru/f2a12080
bubnmorexa LIOK
q
36 UCIIOBBIE 1 OYKBEHHBIE BHIPKECHUS https://m.edsoo.ru/f2al23fa
bubmmoreka IIOK
7 .
3 YpaHeHHe https://m.edsoo.ru/f2a0f894
bubmmoteka IIOK
38 YpaHeHHe, https://m.edsoo.ru/f2a0f9fc
but6mmorekxa [IOK
39 Y pasHeHue. https://m.edsoo.ru/f2a121a2
but6mmorekxa [IOK
40 .
¥papHerne https://m.edsoo.ru/f2a12558
41 KonrtponbHas pabora Ne3 bubmmorexa LOK

https://m.edsoo.ru/f2a12832



https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832

42 HeiictBue ymHoxeHus. CBoiicTBa bubmuotexa [JOK
YMHOKEHHUS. https://m.edsoo.ru/f2a12990

43 HeiictBue ymHoxeHus. CBoiicTBa bubnuoreka [JOK
YMHOXKCHHUS. https://m.edsoo.ru/f2al2cba

m JetictBue ymHoxenus. CBoiicTBa bubmuorexa [IOK
YMHOKEHHUS. https://m.edsoo.ru/f2a0d54e

45 HeiictBue ymHoxeHus. CBoiicTBa Bu6mumotexa [JOK
YMHOKEHHUS. https://m.edsoo.ru/f2a0daee

46 HeiictBue nenennsi. CBoricTBa bubnnorexa [JOK
JICJICHUS. https://m.edsoo.ru/f2a0df3a

47 HeiictBue nenenus. CBoicTBa bubnunoreka LIOK
JEJICHUSL. https://m.edsoo.ru/f2a0d684

48 HeiictBue nenennsi. CBoricTBa bubmmoreka [JOK
TEJICHUS. https://m.edsoo.ru/f2a2069e

49 HeiictBue nenennsi. CBoricTBa bubnnoreka [JOK
JICJICHUS. https://m.edsoo.ru/f2a0d7e2

bubnmorexa LIOK
50 flenenne ¢ ocTarkoM. https://m.edsoo.ru/f2a1302a

bubnmorexa LIOK

1 .

> flenere ¢ ocTaTkoM https://m.edsoo.ru/f2a2069e

bubmmoreka IIOK

2 .

> flenere ¢ ocTaTkoM https://m.edsoo.ru/f2a1319¢c

bubmmoteka IIOK

K o4

>3 OHTpOIIbHAs padoTa Ne https://m.edsoo.ru/f2a132fa

. bubnuotexa [JOK
>4 ¥/MPOMICHHE BEIPAKCHIH. https://m.eds00.ru/f2al3476

but6mmorekxa [IOK

55 78

¥/MpOIIEHHE BHIpAKCHLIL https://m.edsoo.ru/f2a13606

56 VYnpouieHue BhIpaKeHU. bubmmorexa LIOK

https://m.edsoo.ru/f2al3764



https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764

bubnunoteka LIOK

57 Yy 7.
MPOMICHHE BLIPKCHHIH https://m.edsoo.ru/f2al3c8c
. bub6nmoreka [IOK
58 Yy )
MPOMICHHE BLIPKCHHIH https://m.edsoo.ru/f2a14146
N bub6nmoreka [IOK
59 YTPOLICHHE BEIPAKCHHH. https://m.eds00.ru/f2a153f2
60 ITopsnok nelcTBUl B BBIYUCIEHUAX Bubmaorexa ITOK
PAAOKA ' https://m.eds00.ru/f2a15582
61 Tlopsinok neiicTBUil B BEIYMCIIEHUIX Bubmorexa HOK
PAAOKA ' https://m.edsoo.ru/f2al43e4
62 TTopsinok neicTBUIl B BEIYUCIEHUIX Bubmorexa HOK
PAAOKA ) https://m.edsoo.ru/f2al451a
63 Crenenb ¢ HATYpaJIbHBIM bubmmoreka [JOK
IIOKa3aTelIeM. https://m.edsoo.ru/f2a1463c
64 Crenenb ¢ HaTypaJlbHBIM bubnnorexa [JOK
IIOKa3aTelIeM. https://m.edsoo.ru/f2al475e
bu6nmorexa LIOK
65 K 05
onTpobHas pabora N https://m.edsoo.ru/f2a14c90
bu6nmorexa LIOK
66 JlemuTe nu u KpaTHeIe. https://m.edsoo.ru/f2al4de4
bu6nmorexa LIOK
7 )
6 Jlenueinn i KpatHele https://m.edsoo.ru/f2a2069e
bubmmoteka IIOK
68 Jlenuenu 1 KpatHie. https://m.edsoo.ru/f2al14f74
but6mmoreka [IOK
69 JlemuTe T u KpaTHbIe, https://m.edsoo.ru/f2a151f4
70 CBoiicTBa ¥ IPU3HAKU AEITUMOCTHU bubnmorexa LOK
p a ' https://m.edso0.ru/f2a2069e
71 CBoiicTBa ¥ NPU3HAKU JIETUMOCTH. bubnnorexa [IOK

https://m.edsoo.ru/f2a2069e



https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e

bubnunoteka LIOK

72 CBoiiCTBa ¥ IPU3HAKH JICTUMOCTH. https://m.edsoo.ru/f2al7ced
73 CBolicTBa ¥ IPU3HAKA AEIUMOCTH bubmmorexa [IOK
p A ' https://m.edsoo.ru/f2al7e54
bub6nmoreka [IOK
4 Konrpossnas padora Ne https://m.edsoo.ru/f2a1802a
bu6nmoreka [IOK
7 (6)) .
S OPMYJIBt https://m.edsoo.ru/f2al81ce
bubnunoreka LIOK
7 (0)) .
6 OPMYJIB! https://m.edsoo.ru/f2a1835e
bubnunoreka LIOK
77 (0)) .
OPMYJIB! https://m.edsoo.ru/f2a2069e
78 [Tnomans. @opmyna mioniaaun bubmmoreka [JOK
NPAMOYTOJIbHUKA. https://m.edsoo.ru/f2a2069e
79 [Imomanes. @opmyiia miomanu bubnuoreka [IOK
PSIMOYTOJIbHHKA. https://m.edsoo.ru/f2a2069e
80 Eaunauie! uzMepenns mimaaei bubmorexa [JOK
FHHLL p HHaeH. https://m.edsoo.ru/f2a1592e
81 Enqunaunier usMepesns miomaaei bubmorexa [JOK
JUTHHTL P THaneH. https://m.edsoo.ru/f2al5a5a
82 EnvHuIe n3aMepenus mionaaei bubmmorexa LIOK
JUTHHLT P HHaneH. https://m.edsoo.ru/f2a15b68
83 [IpssMoyTONBHBIN TTapasuIeIICITHIIE brbmmorexa [TOK
PAMOY P A https://m.edsoo.ru/f2al5e2e
84 [IpssMoyToBHBIN TTapasuIeIeue bubnmorexa LHOK
pAMOY p A https://m.edsoo.ru/f2al84e4
85 O6Bembl. O0BEM TTPSIMOYTOJIBHOTO bubnuotexa [JOK
napajuiesIenuneaa. https://m.edsoo.ru/f2a18692
86 O6Bembl. O0BEM TTPSIMOYTOJIHBHOTO bubnmnorexa [JOK

nmapajjuieacnmicaa.

https://m.edsoo.ru/f2a18a20
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87 O6beMbl. O0BEM MPSMOYTOIBLHOTO bubnmoreka [JOK
napajiesenuiena. https://m.edsoo.ru/f2a18b56

bubnunorexa LIOK

K 0

88 OHTpOIIbHAA padoTa Ne7 https://m.edsoo.ru/f2a19088

89 OKpy»XHOCTbB, KPYT, IIap, [HJIUH buomorexa LIOK
Py » KPYT, tiap, i AP https://m.edso00.ru/f2a19560

90 OKpy»XHOCTbB, KPYT, IIap, [HIUH buomorexa LIOK
Py > KPYT, HHAp, TLTHIP: https://m.eds00.ru/f2a196a0

91 OKpYKHOCTb, KPYT, 1Iap, IIUIUH bubmmorexa LIOK
24 > KpYL, map, AP https://m.edsoo.ru/f2a198da

92 Jonu u aqpo6u. M3o6paxenue bubmmoreka [JOK
npobeil Ha KOOPAMHATHOM MPSMOi. https://m.edsoo.ru/f2al81ce

93 Honu u ngpo6u. M3obpaxenue bubmmorexa [JOK
npo0eit Ha KOOPIMHATHOM TIPSIMOiA. https://m.edsoo.ru/f2a1835e

94 Honu u ngpo6u. M3obpaxenue bubnnorexa [JOK
npo0eit Ha KOOPIMHATHOM TIPSIMOIA. https://m.edsoo.ru/f2a18c5a

95 Jomu u npobu. N3o6pakenue bubnmoreka [JOK
npobeil Ha KOOPAMHATHOM MPSMOi. https://m.edso0.ru/f2a18e76

. bubmuoteka [OK
% Cpasnrerne podei. https://m.edsoo.ru/f2a18f7a

. bubmuoteka [{OK
o Cpasnerne podei. https://m.edsoo.ru/f2a199f2

N bubmuoreka [{OK
%8 Cpasnrerne podei. https://m.edsoo.ru/f2a19c2c

99 [IpaBuiibHBIE M HETIPaBUIIbHbBIE bubmuoreka [IOK
Ipoou. https://m.edsoo.ru/f2alald6

100 [IpaBubHBIE U HENPABUIIbHBIE bu6muoreka [JOK
Ipoou. https://m.edsoo.ru/f2ala2ee

101 [IpaBuiibHbBIE U HETIPAaBUIIbHbBIE bubmuoreka [JOK

Tpoowu.

https://m.edsoo.ru/f2ala3fc
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bubnunoteka LIOK

102 KonrpoxbHas pabora Nog https://m.eds00.ru/f2a2069e

103 CrnosxeHue 1 BIYMTaHUE ApoOei ¢ bubmmoreka [JOK
OJIMHAKOBBIMU 3HAMEHATEIISIMHU. https://m.edsoo.ru/f2ala5le

104 CrnosxeHue v BIYUTAaHUE APOOEH ¢ bubmmoreka [JOK
OJIMHAKOBBIMHU 3HAMEHATEIIIMHU. https://m.edsoo.ru/f2al6ae0

105 Crno)xeHue ¥ BRIYMTaHUE Jpo0eH ¢ bubnmnoreka HOK
OJMHAKOBBIMU 3HAMEHATEIISIMHU. https://m.edsoo.ru/f2al6c7a

106 Jlenenue HaTypaJbHBIX YHCET U bubnnorexa [IOK
Ipoou. https://m.edsoo.ru/f2al6ele

107 Jlenenre HaTypagbHBIX YUCET U bubnnorexa [JOK
Ipoowu. https://m.edsoo.ru/f2a16194

108 Jlenenue HaTypajgbHBIX YUCEN U bubmuoreka [{OK
Ipoowu. https://m.edsoo.ru/f2a2069e

bubmuoreka [{OK
109 CMCUIAHHEIC HHCIIA. https://m.edsoc%.lru/fZaleeO

bubnuoreka [{OK
110 CMCUIAHHEIC HHCIIA. https://m.edSO(])_.[ru/f2a17184

bubnuoreka [{OK
111 CMCUIAHHEIC THCITA. https://m.edSO(])_.[ru/f2a17328

112 Clio)keHue ¥ BbIYUTaHUE bubnuoreka [{OK
CMEIIAaHHBIX YUCETL. https://m.edsoo.ru/f2a1691e

113 Clio)keHue ¥ BbIYMTaHUE bubmmoteka IIOK
CMEIIaHHBIX YHCE. https://m.edsoo.ru/f2a2069e

114 CiiokeHne U BBIYMTAaHUE bubnuotexa [JOK
CMEIIAHHBIX YUCEI. https://m.edsoo.ru/f2alb55e

115 Ciio)keHre ¥ BBIYMTAaHUE bubmuoreka [{OK
CMEIIIAaHHBIX YUCETL. https://m.edsoo.ru/f2alb87e

116 Konrtponsnas padora Ne9 bubmmorexa LIOK

https://m.edsoo.ru/f2albcfc
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bubnunoteka LIOK

17 Octiopiioe CBORCTBO APOOH. https://m.edsoo.ru/f2alc49a
. bubnmnoreka HOK
118 Octopiioe cBOHCTBO ApoGH. https://m.edsog)l.ru/fZalc63e
. bubnmnoreka HOK
119 Coipatuerite Apode. https://m.edsog)l. ru/f2a1ch02
. bubnmnoreka HOK
120 Coxpauere Apodeit. https://m.edsogru/fZalcCZe
. Bbu6mmotreka [JOK
121 Coxparuerine Apobeit. https://m.edso:)_.lru/f2a2069e
122 [TpuBenenue apodeii k odmemMy bubnnorexa [JOK
3HAMEHATEIO. https://m.edsoo.ru/f2alceda
123 [TpuBenenue apobeii k odIIEMY bubnnorexa [JOK
3HaMEHATENIO. https://m.edsoo.ru/f2alcf62
124 [TpuBenenue apobeii k odIIEMY bubmmorexa [JOK
3HaAMEHAaTEeNIo. https://m.edsoo.ru/f2ald174
125 [IpuBenenue apodeii k od1IEMy bubmuoreka [IOK
3HAMEHATEIO. https://m.edsoo.ru/f2a1d516
126 CpaBHeHUE, CI0KEHUE U BBIYUTAHNE bubmuoteka [IOK
npo0elt ¢ pa3HBIMU 3HAMEHATEISIMH. https://m.edsoo.ru/f2ald64c
127 CpaBHeHMeE, CITO)KEHHUE M BRIYUTAHUE bubmuoreka [IOK
npo0elt ¢ pa3HBIMU 3HAMEHATEISIMH. https://m.edsoo.ru/f2a1d750
128 CpaBHeHMeE, CITO)KEHHUE U BBIYUTAHUE bubnmnorexa [JOK
npo0elt ¢ pa3HBIMU 3HAMEHATEIISIMH. https://m.edsoo.ru/f2ald85e
129 CpaBHeHUE, CI0KEHUE U BBIUUTAHUE bubmuoreka [IOK
npo0elt ¢ pa3HBIMHU 3HAMEHATEIISIMH. https://m.edso0o.ru/f2a1d962
130 CpaBHeHHe, CIIOKEHNUE U BEIUUTAHUE bubnuotexa [JOK
npo0eit ¢ pa3HBIMU 3HAMEHATEIISIMH. https://m.edsoo.ru/f2alda7a
131 KonTponbnas padora Ne 10 bubmorexa [IOK

https://m.edsoo.ru/f2aldb88
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bubnunoteka LIOK

132 YMHOXKeHHE ApO6eii. https://m.edsoo.ru/f2ale0la
133 YMHOKEHHE APOOeii. ﬁgifngsgj)gg;;aleﬁo
134 VMHOKEHHE IPOOEii. ]hstl'/tlfsj?lpllr?ee;:xl)l.g};aleZBS
135 HaxosxaeHue 4acTy 1eoro. ﬁ;lrin/y/l;fg;? rOu/I:Zalesda
136 HaxosxaeHue 4acTy 1enoro. ﬁg&HE;T:;(;? r0u/11f231e4f2
137 Haxoxnenne gactu memnoro. ﬁg&HE;T:;(;? r0u/11f231e4f2
138 Haxoxedue yacTtu [eJIoro. buomorexa HOK

https://m.edsoo.ru/f2ale5f6
139 Henenune npobeit. Eﬁﬁeﬁgﬁéamm
140 Jenenue npobeii. E;:Ssj?;r%?ee;(;g:z/}:ZaZOGge
141 Jlenenue npodeii. ngﬁﬁfﬁgﬁﬁzﬂwze
142 Haxoxaenue menoro mo ero 4acTwu. E:fg/lﬁ:;{;g :3/1:231eb50
143 Haxosxnenue 1ejioro mo ero 4acTy. E;ﬁ;;fg;g :3/1:2&16(:68
144 Haxoxnenue 11enoro mo ero 4acTu. E;ISSH/P/I;T:;(;;I :3/1:2a2069e
145 KonTtpossHas pabora Nell E;Ir?sj?lpllrzfgsigr(a/};aled8a
146 JlecsiTudHast 3aKCh IpoOeil. T

https://m.edsoo.ru/f2alefl0



https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10

bubnunoteka LIOK

147 JlecsTuinas 3a1ACh APOGE. https://m.edso0.ru/f2a1028
. bub6nmoreka [IOK
148 CpaBHEHHE TECATHYHBIX TPOOCH. https://m.e dsog)l.ru 12417136
149 CpaBHEHHE IECATHYHBIX IPOOCH.
150 CpaBHeHUE IECATUYHBIX JpoOeit.
151 Crno)XeHne U BhIUMTAaHHUE bubmuorexa [{OK
JECATUYHBIX APOOECH. https://m.edsoo.ru/f2alf23a
152 Cl1o)KeHHe ¥ BEIYUTAHUE bubnuorexa [JOK
JECATUYHBIX APOOCH. https://m.edsoo.ru/f2ala69a
153 Croxenne u BI)I‘II/ITafII/Ie bubmuoreka [{OK
JECSITHMYHBIX APOOCH. https://m.edsoo.ru/f2alad2a
154 Ciio’)keHHe ¥ BBIYUTAHUE bubmuoreka [{OK
JECSITUUHBIX APOOEH. https://m.edso0.ru/f2a1a802
155 Cl1o)KeHHe ¥ BEIYUTAHUE bubnuorexa [{OK
JECATUYHBIX APOOCH. https://m.edsoo.ru/f2ala924
bubmmoteka IIOK
156 Oxpyruense ucex. Tpukuka. https://m.edSO(I)_.[ru/fZalaefG
bubmmoteka IIOK
157 Oxpyrnenue yncen. [Ipukuaka. https://m.edSO(])_.Iru/f 2a1b09a
bubmmoreka IIOK
158 Oxpyrnenue uncen. [Ipukuka. https://m.edsotI)_.[ru/f2a1b248
159 KonTtponbHast pabora Nel2
160 YMHOXEHUE AECATUIHBIX Apo0Oei Ha
HaTypaJbHOE YHCIIO.
161 YMHOKEHUE IeCATUIHBIX Ipo0ei Ha bubnuotexa [JOK
HATypaJbHOE YUCIIO. https://m.edsoo.ru/f2alf76c
162 YMHOXEHUE ACCATUIHBIX TpoOeil Ha bubnuotexa [JOK

HaTypaJbHOE YUCIIO.

https://m.edsoo.ru/f2a1f924
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YMHOXKEHUE IeCATUIHBIX Ipo0eii Ha bubnmoreka [JOK
163
HATypaJbHOE YUCIIO. https://m.edsoo.ru/f2alfaaa
Jlenenue NeCATUIHBIX IpoOei Ha bubmuorexa [IOK
164
HaTypaJIbHOE YHCIIO. https://m.edsoo.ru/f2a1fc08
Jlenenue necATUYHBIX IpoOeii Ha bubmuorexa [IOK
165
HaTypaJIbHOE YHCIIO. https://m.edsoo.ru/f2alfeec
Jlenenue NeCATUIHBIX IpoOei Ha bubnuorexa [{OK
166
HaTypaJbHOE YUCIIO. https://m.edsoo.ru/f2a200a4
167 Jlenenue necaTUUHbIX IpoOei Ha
HATypaJIbHOE YHCIIO.
168 Jlenenue necaTHUHBIX IpoOeli Ha bubnunoreka LIOK
HaTypaJIbHOE YKCIIO. https://m.edsoo.ru/f2a201f8
Jlenenue necaTUUHbIX IpoOeii Ha bubnnorexa [IOK
169
HaTypaJIbHOE YKCIIO. https://m.edsoo.ru/f2a20388
bubnunoreka LIOK
170 YMHOKCHHE Ha JCCATHIHYO PODS. https://m.edso0.ru/f2a2069e
bubmmoteka IIOK
171 YMHOKEHHUE Ha IECATUYHYIO APOOb. https:/m.edsoo.ru/f2a2069
bubmmoreka IIOK
172 YMHOXKEHHE Ha AECATUYHYIO IpOOb. 15.11.2024 https://m.edsoo.ru/f2a2069
bubmmoreka IIOK
173 YMHOKEHHUE Ha IECATUYHYIO JPOOb. https://m.edsoo.ru/f2a2069
bubnmorexa LIOK
174 YMHOKEHHUE Ha IECATUYHYIO APOOb. https://m.edsoo.ru/f2a2069
bu6nunorexa LIOK
175 YMHOXeEHUE Ha ACCATUIHYIO IPOOb. https://m.eds00.ru/f2a2069e
bubnmnorexa LIOK
176 Jlencrue Ha AECATHHYIO APOCE. https://m.edso0.ru/f2a2069e
177 Jlenenne Ha ECATUYHYIO TPOOH.
178 Jlenenue Ha JECSITUYHYIO APOOB. bubmuoteka [IOK
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https://m.edsoo.ru/f2a2069e

179 Jlenenue Ha ECATUIHYIO APOOb.
180 Jlenenue Ha TECATUIHYIO APOOb. BH6J_IHOTeKa HOK
https://m.edsoo.ru/f2a2069e
181 Jlenenue Ha ECATUIHYIO APOOb.
182 Jlenenue Ha ECATUIHYIO IPOOb. BH@HOTeKa LOK
https://m.edsoo.ru/f2a2069e
183 Kontponbnas padora Nel3.
Bbu6mmoteka [IOK
184 Kaibkyasrop. https://m.edso:)_.[ru/f2a2069e
185 Kanpkymnsop.
186 Buns! yrinos. UeprexxHblid bubnuorexa [IOK
TPEYTOJIbHUK. https://m.edsoo.ru/f2a2069e
187 Buasl yrinos. UepTexxHblit
TPEYTOJbHUK.
188 Bunst yrinos. UepTexxHbli
TPEYTOJIbHUK.
189 Bune! yrinos. UepTexxHblit bubmuoreka [IOK
TPEYTOJIbHUK. https://m.edsoo.ru/f2a2069e
190 N3mepenue yrios. TpancnopTup.
191 [ToBTOpeHME Kypca S Kmacca.
192 Nsmepenue yrios. Tpancnoptup. BH6J?HOTeKa HOK
https://m.edsoo.ru/f2a2069e
193 [ToBTOpeHue Kypca 5 kacca.
bu6muoreka [JOK
194 Hosropertite kypea 5 Ktacca. https://m.edsogru/f2a2069e
195 [ToBTOpenue kypca 5 kacca.
196 [ToBTOpEeHME Kypca 5 Kmacca.
197 IToBTOpEHME Kypca 5 kiacca. bubmuoteka [IOK
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198 [ToBTOpEeHME Kypca 5 Kiacca. 1 ]r?tptfsﬂ/y/lr(:]f;(;(];[ r(j/lizazoﬁge
199 [ToBTOpEeHME Kypca 5 Kiacca. 1 ];;IESH/I//I;T:;;? rcjfizazoﬁge
200 TloBTOpeHue Kypea 5 Kiacca. 1 ﬁ;i?ﬁfﬁggizazoege
201 IloBTopenue Kypca 5 Kiacca. 1 ]r?tptlrij?;/lr?fee;(;grc:/leza2069e
202 IoBropenue kypca 5 Kiacca. 1 E;ﬁ;gjg;ggﬁzazowe
203 TloBTOpeHHe Kypca 5 Kiacca. 1 E;I;ZTE;T:§;E$}:2aZOG9e
204 Hrorosast koHTpOIBbHAS paboTa Nel4 1 1

OBILIEE KOJIMYECTBO YACOB I10 204 15

[TPOT'PAMME
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MNOACHUTEJIBHASA 3AIINCKA

Auredopa B 7-9 kiaccax SBISIETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHus: OHa 00ecreunBaeT U3yYeHHUE APYTUX AUCLHUILIINH, KaK €CTEeCTBEHHO-HAYYHOI0, TaK
U TYMAaHHTapHOTO LMKJIOB, €€ OCBOEGHHE HEOOXOAMMO MJsl MPOJODKEHUS O0pa3oBaHHS H B
MOBCEIHEBHOM kHU3HH. Pa3BuTHe y 00y4aromuxcs HAyYHBIX MPEICTaBICHUN O MPOUCXOXKACHUU
U CYIIHOCTH anredpamdeckux aOCTpakiuii, crnocode OTpakeHUsT MaTeMaTH4YeCKOW HayKoOu
SBJICHUN U TPOLECCOB B MPUPOJE U OOIIECTBE, POJIU MATEMaTHUYECKOTO MOJICIHPOBAHUS B
HAYYHOM TIO3HAHUHU M B MPAKTUKE CHOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS U
Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JJs aJalTallid B COBPEMEHHOM LU(POBOM OOIIECTBE.
Wzydyenue anreOpbl oOecreuvBaeT pa3BUTHE YMEHHUS HaO0/aTh, CPaBHUBATh, HAaXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JICHCTBHUS M BBIBOJBI, (OPMYIHPOBATH yTBepkAeHHA. OCBOEHHE Kypca
anreOppl 00ecreunBaeT pa3BUTHE JIOTHUYECKOTO MBIIIICHUS OOYYarOIUXCs: OHM HCIOIB3YIOT
JNENyKTUBHbIE U UHAYKTUBHBIE pacCykAeHHUs, 0000IIeHHEe U KOHKPETU3alluI0, abcTparupoBaHue
u ananoruto. OOydeHue anredOpe MpeAnonaraeT 3HAYUTEIbHBIA OO0BEM CaMOCTOSTEIBHON
JESATEIbHOCTH ~ OOY4YaloIMXCsl, IO3TOMY CaMOCTOSITEIbHOE pELIEeHUE 3ajay  sBIETCS
peanu3anuent 1eaTeIbHOCTHOTO IPUHITUIA O0yYESHHS.

B crpyktype mnporpammbl yueOHOro Kypca «Aunrebpa» Ajii OCHOBHOTO OOILEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUNCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBa», «DYHKIUMY.
Kaxxgas u3 3TUX coJepKaTesIbHO-METOANYECKUX JIMHUN pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET
U3y4YeHUs Kypca, B3aUMOJICHCTBYS ¢ APYTMMHU €ro JUHUAMH. B Xolie n3ydeHus yueOHOro Kypca
00yyaromuMcs IPUXOAMUTCS JIOTHYECKH pacCysKJaTh, UCHOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsA3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYaroIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOTro
a3bika. CojiepKaTeIbHOM U CTPYKTYpHOW 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBisercs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOW JUIsl JajbHEHIEro
U3Y4YEHUsS] MaTE€MaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCS JIOTUYECKOTO MBIIIIECHUS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS ANTOPUTMAMHU, a TAKXKE NMPHUOOPETEHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIUMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HPPALMOHAIBLHBIMU YHCIIAMU,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 0011eMy 00pa3oBaHUIO.

Conepxkanue JByX aireOpanueckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO y  0OOydYaroIIUXCs
MaTeMaTUYeCcKOro armmnapara, HEOOXOJHMMOTo HJisi pEeleHHs 3a7ad MaTeMaTUKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO 00111ero o0pa3oBaHus
yueOHbI  MaTepuajq TIpyNIUpPYyeTcsl BOKPYT  palMOHAJBHBIX  BbIpakeHUil.  AureOpa
JEMOHCTPHUPYET 3HAU€HUE MAaTeMaTUKH Kak S3bIKa JJIsi IOCTPOCHUS MaTEMaTHUYECKUX MOJENEH,
OIMCAHHUS MPOLIECCOB U SIBICHUN peabHOro Mupa. B 3amaun oOyueHus anreOpe BXOAST Takke
JanpHelee pa3BUTHE aJITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pacCy>XKICHHM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET PA3BUTHIO BOOOPAKEHHUSI, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
00yJaromuMucs 3HaHUH 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJIENHN JIJIsl OIIMCAHUS
U HWCCIICZIOBAaHUS Pa3HOOOPA3HBIX IMPOILIECCOB M SIBJICHUH B Mpupojae W oOiecTBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IMYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MPEICTABICHHUIA O PO MATEMAaTUKU B PA3BUTHU [IMBUJIM3AIIUH
U KYJbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaeTcs y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIEAYIOIIME OCHOBHBIC DPa3leNibl cojepxaHus: «Uuciaa UM BBIYHCICHUSY,
«AnreOpandecKue BHIPAKEHHS», « Y paBHEHHS U HEPABCHCTBAY, « DYHKIIHNY.

OO01iee 4KMcIO0 YacoB, PEKOMEHIOBAHHBIX JJIsi M3Y4YeHHUS y4eOHOro Kypca «Ajiredpa», —
306 yacoB: B 7 kimacce — 102 vaca (3 yaca B Hezelno), B 8 kiacce — 102 yaca (3 yaca B Henemo),
B 9 kiacce — 102 gaca (3 yaca B HeJIe0).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUA MTPOTPAMMBI II0O MATEMATUKE XAPAKTCPU3YIOTCA:

1) MATPUHOTUYIECCKOC BOCIIUTAHHUE:

IMMPOSABJICHUEM HHTEpPECAa K TIMPOIUIOMY HW HACTOAIIEMY pOCCHfICKOfI MaTe€MaTHuKH,
OCHHOCTHBIM OTHOIICHUEM K JOCTHIXCHUAM pOCCHfICKHX MaT€éMaTukKOB H pOCCHﬁCKOﬁ
MaTeMaTH4IeCKOM HIKOJIbI, K UCITOJIB30BAHHIO DTUX I[OCTI/I)KGHI/Iﬁ B IPYyIrux HayKax U MPUKIaAIHBbIX

chepax;

2) rpaxIaHcKoe W IyXOBHO-HPABCTBEHHOE BOCHHTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO O0s3aHHOCTEN TpakJaHMHA W pealu3alud €ero Impas,
IpPEJCTAaBICHUEM O MaTeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, TPOLEAYp I'PaXJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAaHUEM BAKHOCTH MOPAJIBbHO-3THUUECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOIO;

3) TpynoBoe BocnuTaHMe:

YCTAaHOBKOW Ha aKTHBHOE y4YacTHE B PEIICHHWU MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOM
HANPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEeMaTUYECKOT0 00pa30BaHUS HA MPOTSHKEHUU BCEi
KU3HH JIJIS1 YCTICTHOM Mpo¢eCCHOHATBHON NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPAaeKTOPUH OOpa3oBaHUA U
KU3HCHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) screTMyeckoe BOCHHTAHHE:
CIIOCOOHOCTBIO K OSMOIMOHATBHOMY W JICTETHUECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, pacCyKJIeHUHN, YMEHHUIO BUJETh MaTeMaTHUYECKIEe 3aKOHOMEPHOCTH B



HCKYCCTBE;

5) neHHOCTH HAYYHOIO MO3HAHHS:

OpHUEHTAIEe B JEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAyUYHBIX IPEICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YelOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHHUEM
MaTEeMaTHYECKON HayKH Kak c(epbl UYeIOBEYECKOW NEATEIbHOCTH, JTAlOB €€ pPa3BUTUS U
3HAYUMOCTH JJI Pa3BUTHUS LIUBUIIM3AIINH, OBIAICHUEM SI3bIKOM

MaTe€MaTUKd W MaTE€MaTHYeCKOW KyJbTypOH KakK CpEeACTBOM IIO3HAHMS MUDPA, OBJIAJECHUEM
IIPOCTEHIIMMHU HAaBBIKAMU MCCIIEA0BATENbCKON NEATEIBHOCTH;

6) ¢pusnueckoe BocnuTaHHe, (POPMHPOBAHHE KYJbTYPbl 310POBbSi H 3MOIHOHAJIBLHOIO
Os1aronosy4usi:

FOTOBHOCTBIO NPUMEHATh MaT€MaTU4YECKUE 3HAHHUA B HHTEpPECaX CBOETO 3/10pPOBbA,
BEJICHUS 3[J0POBOT0 00paza >KM3HM (30pOBOE NMUTaHHE, COATAHCUPOBAHHBIM PEXXUM 3aHATHH U
OTIbIXa, peryjsipHas (Qu3MuecKas aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBblKa pediIeKcHH,
IIPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAaKOI'0 )K€ IIpaBa JIpyroro 4eJI0BEKa;

7) axos0ruueckoe BOCHUTAHME:

OpHEHTallel Ha MPUMEHEHUE MAaTeMaTHYeCKHX 3HAHUW IS peuleHus 3aJad B 00JIacTh
COXPAHHOCTH OKpYKarolleil cpeipl, MIAHUPOBAHUSA TOCTYIIKOB W OLIEHKH HMX BO3MOXKHBIX
NOCHEACTBUM JUIsl OKpY’KaIOLIEH cpesbl, 0CO3HAHUEM IJ100AJBHOIO XapakTepa SKOJIOIMYECKHUX
npo0JieM U myTel UX pelieHus;

8) amanTanus Kk H3MEHSIOMIHMMCS YCJIOBHAM CONMAILHON 1 IPUPOIHON cpebI:

TOTOBHOCTHIO K JIEUCTBUSM B YCIIOBUSIX HEOIPEAEICHHOCTH, MOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHUUYECKYIO JEATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTBCS Y JPYTHX
Jt0Jiel, MpuoOpeTaTh B COBMECTHOM J1€ATENbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OTIBITA APYTHUX;

HE00XO0IMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HaHUi, B TOM yHcie (GOpPMyIUPOBATH UJIEH,
HOHATHS, TUIIOTE3bl 00 00BEKTaX W SBJICHMSX, B TOM UYHUCIIE paHee He M3BECTHBIX, OCO3HABAThH
neuIUTHl COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYI0 CUTYyallMl0, BOCHPHUHHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TpeOyrOIUH KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIE pEIIEHUS U
neicTBus, OopMyIHpOBaTh U OLIEHUBATh PUCKH U TOCIEACTBUS, GOPMHUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pesynapTaTe OCBOEHHWS MPOrpaMMBbl [0 MaTeMaTHKe HAa YpPOBHE OCHOBHOTO OOIIETro
obpazoBanusi y oOyuwaromerocss OyayT cHOpMUPOBaHBI METANpPEIMETHBIE PE3YJIbTaThI,
XapaKTepU3yIOIIecss  OBJIAJEHUEM  [MO3HABATEIbHBIMH  YHUBEPCAIBHBIMH  yUEOHBIMHU
HeﬁCTBHﬂMH, KOMMYHHUKAaTHBHBIMHU YHHUBEPCAJIbHBIMU yqe6HBIMI/I )IeﬁCTBHﬂMH, PEryJIATHBHBIMU
YHUBEpPCAJIbHBIMU YUEOHBIMU AEHCTBUSIMH.

ITo3HaBaTenbHbIC YHHBepPCAJbHbIC Y4eOHbIe AeliCTBUS
[To3HaBarenbHble YHUBEpCalbHblE Y4deOHBbIE NEHCTBHA OOecrednBaoT (OPMHUPOBAHUE

0a30BBIX KOTHUTHUBHBIX MPOLIECCOB 00yUYatomuXcsi (OCBOCHHE METOA0B IMO3HAHUS OKPY’KaIOIIET0
MUpa, TPUMEHEHUE JIOTUYECKUX, MCCIEA0BaTEIbCKUX ONepanuil, yMeHuil paboTarh
uHpopmanueil).



Ba3zoBble JJornuyeckue aeiicTBHA:

BBISBJISITH U XapaKT€PU30BaTh CYILIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUNH MEXIy TMOHATUSAMHU, (QOPMYJIUPOBATH OINpEAENCHUS TMOHATHUH,
yCTaHABJIMBATh CYUIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUA Ui 000OUICHHUA U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIIPHHUMATh, (OPMYJIMPOBATh W MPEeOoOpa3OBHIBATh CYXKICHHS: YTBEPIUTEIbHBIC WU
OTpHUILaTeNIbHbIE, eMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEYUs B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeasiaraTb KPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

IIPOBOAMTDH BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX M MHIYKTUBHBIX
YMO3aKIIOYeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUH (IpsMble U OT MPOTHUBHOIO),
OPOBOAWTH  CAMOCTOSTENBHO  HECIIOXKHBIE  JIOKA3aTENbCTBA  MaTeMaTU4yeckux  (akToB,
BBICTpAauBaTh AapryMEHTAllMl0, IPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYXICHHUS,

BbIOMpaTh CrHoco® pemieHus Yy4eOHOM 3ajaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMANIMA C YYETOM CaMOCTOSTEIBbHO BBIJEICHHBIX
KPUTEPHUEB).

Ba3oBrle ucciie0BaTeJbCKHe 1eHCTBHA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT TO3HAHUS, ()OPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIIEMY, CAMOCTOSITEILHO YCTaHABIUBATh HCKOMOE
U JaHHOC, q)OpMI/IpOBaTI) FI/IHOTC?)Y, apFYMeHTI/IpOBaTB CBOIO ITO3UIIHIO, MHCHUE,

NPOBOJUTH IO CaMOCTOSITEJIBHO COCTABICHHOMY IUIaHY HECJIOKHBIH OKCIEPUMEHT,
HEOOJIBIIIOE HCCIICZIOBAHUE M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBHCUMOCTEI 00BEKTOB MEXTy COOOI;

CaMOCTOATENILHO (DOPMYITUPOBATh OOOOIICHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEICHHOTO
HaOJIFOICHUSI, UCCIICIOBAHMSI, OIEHUBATh JIOCTOBEPHOCTH IMOJIyUYECHHBIX PE3yJIbTATOB, BHIBOJIOB U
0000I1IEeHHI;

HpOFHO?;I/IpOBaTI) BO3MOKHOC pa?,BI/ITI/Ie npouecca, a TAK)XC BBIABUI'ATH HpeI[HOJ'[O)KeHI/ISI (0]
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pa6ora ¢ undpopmanmueii:

BBISBIISAT HEIOCTATOYHOCTh M M30BITOUHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIs
pelleHus 3aauu;

BbIOMpaTh, AHAIW3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS;

BbIOUpaTh (opMy MpencTaBieHHs] MHGOPMAIMU U WIUIIOCTPUPOBATH peEIlaeMble 3ajauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OIICHMBATh HAJIEKHOCTh WH(MOPMALUU IO KPUTEPUSM, MPEIOKEHHBIM YUUTEIEM WU
c(hopMyITHPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHUKaTHBHBIE YHHBepcalbHbIe Y4eOHbIe qelicTBUSA
KomMmyHHMKaTHBHBIE YHUBEpPCaJIbHbIE yueOHbIe NeNCcTBUA o0ecreynBaoT
Cc(OPMHUPOBAHHOCTb COLMANIBHBIX HABBIKOB 00YYaOLINXCSI.



Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUHU C YCIIOBUSAMU U LECIAMU
oO0I1eHus, SICHO, TOYHO, 'PAMOTHO BBIPaKaTb CBOIO TOUKY 3pPEHMS B YCTHBIX U IHCBMEHHBIX
TCKCTaX, AaBaThb MOJACHCHUA IO XOA4Y PCUHICHUA 3a1a4U U IIOJTYUYCHHBIM PE3YJIbTaTaM,

B X0/1e OOCYX/IE€HHUsS 3a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYXJIAaeMOM TEeMbI, IPOOJIEMBI,
peL[IaeMOfI 3aa4M, BBICKA3bIBaTb HMACH, HALICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJISATH CBOU
CYX/IEHUS C CYKICHUSAMHU JPYTrUX YYaCTHUKOB JAMANOra, oOHapy»XMBaTh pa3jMyle U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTUpOBaTh Pa3HOITIACHS, CBOU BO3PAKCHHUS;

IPEACTaBIATh PE3yJbTaThl PEIEHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIO0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHMS C YYeTOM 3aJad I[pe3eHTaluuu u
0COOEHHOCTEN ayJUTOPHH.

CoTpyaHu4ecTBo:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIAUBUAYAJIbHON pabOTHI MpHU
pelieHnr yueOHbIX MaTeMaTHUYeCKUX 3a7ay;

MPUHUMATH 1I€7h COBMECTHOM JESTEIHHOCTH, IJIAHUPOBATh OPraHU3AIMIO COBMECTHOM
paboThl, pacipeessiTh BUIBI paboT, JOTOBAPUBATHCS, O0CYKIATh MPOLECC U Pe3ysIbTaT paboTHl,
0000111aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

y4acTBOBATh B IPYIIIOBBIX (popmax paboTel (00CYkIeHUs, 0OOMEH MHEHHSMH, MO3TOBBIC
HITYPMBbl M JIPYTHE), BBIMNOJIHATH CBOIO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOM NEUCTBUS C
JPYTMMHU 4YJI€HAMU KOMaH[Ibl, OILIEHUBATh Kaye€CTBO CBOEr0 BKJIaJa B OOWIMNA MPOAYKT IO
KpUTEpUsaM, chOpMYyJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasituBHbIC YHUBepCaJbHbIe y4eOHbIE 1eiICTBHA
PerynatuBHbple yHHUBepcallbHble Y4eOHBbIE JeicTBHA oOecrneunBaoT (OPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KMU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISTH IJIaH, aITOPUTM PEIlIeHUs 3a7auu (MM ero 4acTh), BEIOUpATh
CHOCO0 pemeHusi € YYeTOM WMEIOMINXCS PECypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ yUeTOM HOBOM HH(OpPMAITHIH.

CaMOKOHTpPOJIb:

BJIQJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTpPOJISI Ipolecca M pe3yjbTaTa pPELIeHHs
MaTeMaTHYeCKOM 3aa49H;

NPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpU PEIICHWU 3aJaul, BHOCUTHh
KOPPEKTHUBBI B JEITEIbHOCTb Ha OCHOBE HOBBIX OOCTOATEIbCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa JESATENIbHOCTH IOCTABJICHHON LIETH U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS UJIM HEJJOCTUKEHUS LIeJIU, HAXOIUTh OINOKY, 1aBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3yabTaThl OCBOSHHS MPOTPaMMBI YU€OHOTO Kypca «Anredpa» K KOHIYy 00ydeHus
B 7 KJacce.

Yucaa ¥ BLIYUCIECHUS

BrimonHATh, codeTas YCTHBIE W IHChbMEHHBIE TPUEMBbI, apU(PMETHUUECKHE JACHCTBUA C
palrOHATBHBIMH YHCTIAMHU.

HaxomuTh 3Ha4eHHSI YMCIIOBBIX BBIPAKEHUN, MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U TPHUEMBI
BBIUMCIICHHSI 3HAYCHUH IPOOHBIX BBIPAKCHHIA, COJIEPIKANTINX OOBIKHOBEHHBIC U IECATUIHBIE IPOOH.

[TepexoauTh OT 0HOM (OPMBI 3aITUCH YKCET K APYroi (Mpeodpa3oBhIBaTh ACCATHYHYIO IPOOh B
O0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHYHYIO JIPOOB).

CpaBHHMBATH U yHOPSAI0YUBATH PAIIMOHAILHBIC YHCTIA.

OKpyrJIATh Yncha.

BBIMonHATE NPUKHAKY M OLEHKY pe3yJibTaTa BBIYMCICHHM, OLIEHKY 3HAYEHUW YHCIOBBIX
BBIPOKEHUU. BBIMOTHATE ACHCTBUSA CO CTENICHSIMU C HATYypPaJbHBIMU TTOKA3aTEISIMHU.

[IpumMeHATh PU3HAKU JEIUMOCTH, PA3I0KEHUE Ha MHOXKUTEIN HATYPAIbHBIX YHCEIL.

Pemate NpakTUKO-OPMEHTHPOBAHHBIE 3a7a4M, CBS3aHHBICE C OTHOIIEGHHWEM BEJIWYHH,
MPOMOPLUUOHATILHOCTEIO BEJIMYUH, MPOLEHTAMH, MHTEPIPETUPOBATH PE3yJbTaThl pEHICHUS 3a7ad C
y4eTOM OrpaHUYEHUI, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHHUs

Hcnonp3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHMBOJMKY, NPUMEHSTh €€ B IpoIecce
OCBOCHMS yueOHOr0o MaTepuana.

HaxonuTh 3HaueHust OYKBEHHBIX BBIPaKEHUM MIPU 3aJJaHHBIX 3HAUEHUSIX [EPEMEHHBIX.

BeimonuaTe npeoOpa3oBaHUs LENOT0 BBIPAXKEHHS B MHOTOWIEH IPHUBEICHHEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BpINONHATE YMHOKEHHE OJHOYWIEHAa HA MHOIOWIEH M MHOTOYJIEHAa Ha MHOTOYJIEH, IPHUMEHSTh
(dbopMyIibl KBagpaTa CyMMBI U KBajipaTa pa3HOCTH.

OcCy1IecTBISTh pa3joKEHUE MHOIOWIEHOB HAa MHOXHUTENIU C MOMOIIBIO BBIHECEHMS 3a CKOOKH
00I11er0 MHOXKHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, IPUMEHEHHs (POPMYJT COKPALIEHHOTO YMHOXKEHHS.

[TpuMmensaTh TpeoOpa30BaHUsI MHOT'OWIEHOB JJIsl PELIeHMs Pa3IMuYHBIX 3a7ady U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HaTypalbHBIMU I[OKa3aTeIsIMH JJisi [peoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHus U HepaBeHCTBA
Pemars nMHENHBIE ypaBHEHUS C OJHOW IIEPEMEHHOW, IPUMEHSSA IpaBWiIa Iepexofa oT
HCXOZHOI0 YPAaBHEHUs K PaBHOCUIIBHOMY eMy. IIpoBepsITh, SIBIIsIE€TCSA JIM YMCIIO KOPHEM YpaBHEHUS.
[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.
[TonGupate mpuMepsl Map 4YMCeN, SIBISIIOIIMXCS PEIICHWEM JHUHEHHOro ypaBHEHMSI C ABYMS
NePEMEHHBIMH.
Ctpouth B KOOPAWHATHOM IUIOCKOCTH IpauK JTUHEHHOro ypaBHEHHUS C ABYMsI NEPEMEHHBIMH,
HOJIB3YsICh TpaMKOM, TIPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUS.
Pemate cucrembl AByX JTMHEHHBIX YPaBHEHHH € IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUuecKu.
CocraBiTh M peliaTh JMHEWHOE ypaBHEHHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUU IO YCIIOBHUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/layM MOJTYUYEHHBIN pe3ysbTar.

DOyHKIUHA
N300paxaTh Ha KOOPAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM KOOpPJIWHATaM,

Jy4H, OTPE3KH, UHTEPBAJIbI, 3a[IMCHIBATh YMCIIOBBIE POMEKYTKHU Ha alnreOpanyeckoM si3bIKe.
OtmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAWHATaM, CTPOUTH Tpaduku
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nuHerHbIX QyHkiui. Ctpouts rpaduk GyHKIUU Y = |x|.

OnuceiBaTh ¢ TOMOIIBIO (YHKITMA HM3BECTHBIC 3aBUCHMOCTH MEXIYy BEIMYUHAMHU: CKOPOCTH,
BpEMsI, paCCTOSTHUE, IIEHa, KOJIMIECTBO, CTOMMOCTb, TPOU3BOJAUTEIBHOCTD, BpEMs, 00bEM pabOoTHI.

Haxomuts 3HaueHre QyHKIIUU IO 3HAYCHHUIO €€ apryMeHTa.

[TonumaTh TpaduuecKuii Crmoco0 NpPEACTaBICHHS K aHajdu3a WHPOpPMAIllUU, H3BJICKATh H
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

IIpenmeTHble pe3yabTaThl OCBOCHHSI NMPOrpaMMbl Y4eOHOro Kypca K KOHIY o0y4yeHus B 8
KJ1acce.

Yucia ¥ BLIYMCICHHUA

Hcnonp30BaTh Ha4aabHBIEC IPEICTABICHNS O MHOXKECTBE IEHCTBUTENBHBIX YUCEI AJI CPABHEHMS,
OKpYTJICHHUS ¥ BBIYMCIICHUH, N300pakaTh IEHCTBUTEIbHbIC YHCIa TOUKAMU Ha KOOPAUHATHON MPSMOH.

[IpuMeHSATh TOHSATHE apU(PMETUUYECKOTO KBAJPAaTHOTO KOPHS, HAaXOAWUTh KBaJpaTHbIE KOPHH,
UCIIOJIb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISITOP, BBITIOJHATH IPE0Opa30BaHUs BHIPAXKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anmic OOJBIINX M MAJBIX YHCET C MOMOIIBIO JIECATHYHBIX IPOOEH M CTereHeH
yucina 10.

Anredpanyeckne BbIPaKeHUs

HpI/IMeHﬂTB IIOHATHUC CTCIICHU C LCJIBIM II0KAa3aTCJIEM, BBIIIOJIHATH Hp606pa3OBaHI/I$I BI)Ipa)KeHI/H\/JI,
COJIEpIKalINX CTENEHU C LEIbIM IIOKa3aTEJIEM.

BBIONMHATE TOXIECTBEHHBIE MPEOOPa30BaHUS PAMOHAIBHBIX BBIPAKEHUH HAa OCHOBE MPaBUI
JNEHCTBUI HaJl MHOTOYWICHAMHU U aJIreOpandecKuMU IpOOsSMHU.

PaCKJIa[[BIBaTI) KBaﬂpaTHLIfI TPEXWICH Ha MHOKHUTCIIN.

[TpumeHsTh TpeoOpa3oBaHUsl BBIPAKEHUN M7 PEIIEHUs pa3IMYHbIX 3aJad U3 MaTeMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATTbLHON IPAKTUKH.

YpaBHeHUsI M HEPaABEHCTBA

Pemwate nuHeElHBIE, KBaIpaTHbIE YPABHEHUS M PALMOHAIIBHBIE YPABHEHUS, CBOIAIIMECS K HUM,
CUCTEMBI IBYX YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

IIpoBOIUTE MPOCTEUIINE HCCICAOBAHUSA YPAaBHEHHM M CHCTEM YPAaBHEHUN, B TOM 4YHUCIE C
IPUMEHEHUEM TpaUuecKux MpencTaBlIeHU (yCTaHaB/IMBAaTh, UMEET JM ypaBHEHUE WJIM CHCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

[TepexoauTs OT ClIOBECHOH (OPMYIMPOBKH 3aJaudl K €€ auredpandyeckoil MoJelu ¢ MOMOIIbIO
COCTABJICHUS YPAaBHEHHUs UM CUCTEMBI YPABHEHUN, HHTEPIPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM
3a/1a4M MTOJTYYEHHBIN pe3yJbTar.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB U CPABHEHUdA, OLICHKH, pellaTb JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM MEPEeMEHHON U MX CHCTEMBI, J1aBaTh I'padUyecKyl0 MIUIIOCTPAIMI0 MHOXKECTBA
pELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHMaTh W WCMONB30BaTh (YHKIIMOHAIBHBIE TMOHATHS W S3BIK (TEPMUHBI, CHMBOJIHUYECKHUE
0003HaueHMsI), ONpENeNsATh 3HaueHHe (YHKIMM MO 3HAYEHUIO apryMEHTa, OIpeNeNiATh CBOWCTBA
¢byHKIMHU 10 ee rpaduKy.

Crpoutsb rpauku 31eMEHTapHBIX QYHKIUH BUA:
y=~>V=x2V=x%y="x y= x|, onmuchBaTh CBOKCTBA YHCIOBOI (DYHKIIUH TI0 e€ TpaduKy.

IIpenmeTHble pe3yabTaThl OCBOCHHSI IPOrPpaMMbl Y4eOHOI0 Kypca K KOHIY o0y4yeHus1 B 9
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KJ1acce.

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YIIOPAI0YNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

Beimonuate apudmernyeckue ASUCTBUS C pPAllMOHATIBHBIMM YHUCIAMH, COYeTas YCTHbIE H
MACBMEHHBIE IPUEMBI, BBIIIOIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

Haxoguths 3Ha4yeHHs CTENEHEH C LENbIMU IIOKa3aTeJsIMM W KOPHEH, BBIYUCIATH 3HAYCHHUS
YHCJIOBBIX BBIPAXKCHUM.

OKpyrisaTh NEHCTBUTEIIBHBIE YMCIIA, BBIIOJIHATH IPUKUAKY DPE3yJbTaTa BBIYACICHHUM, OLICHKY
YHCJIOBBIX BBIPAXKCHUM.

YpaBHeHHUsI H HEPABEHCTBA

Pemars nuHeWHbIE W KBaJpaTHbIE YPaBHEHUS, YPAaBHEHHs, CBOJALIMECS K HHUM, IIPOCTEHILNE
IpoOHO-pallMOHATIbHBIE YPABHEHUSI.

Pemars cuctemsl IByX JIMHEWHBIX YpPaBHEHHH C JByMs IIEPEMEHHBIMU M CHUCTEMBI [BYX
YpaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SBJIAETCS JIMHEUHBIM.

Pemate TeKCTOBBbIE 3a/a4M anredpanvyeckuM CHocoOOM C TMOMOIIbI COCTaBJIECHUS YpaBHEHMS
WM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMH.

IIpoBOINTE MpOCTEUIINE HCCIEAOBAHUS YPAaBHEHMM M CHCTEM YPAaBHEHUN, B TOM YHUCIE C
IpUMEHEeHHeM TIpaUuecKuX MpeiCTaBlIeHUil (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CHCTEMa
YpaBHEHUH pELlIeHUs], €CJIU UMEET, TO CKOJIbKO, U TIpOUee).

Pemate nuHelHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300paXkaTh PEIICHUE HEPABEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIMChIBATh PEIICHHUE C TIOMOIIBI CUMBOJIOB.

Pemars cucrempl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIUE KBAJpPaTHOE
HEPaBEHCTBO, M300pakaTh PEILIEHUE CUCTEMbI HEPABEHCTB HA YHUCIOBOM IPSIMOM, 3alIUChIBATh PELICHHUE
C MIOMOUIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 33/1a4.

DOyHKIUH

Pacnio3HaBaTh (YHKLIMH HM3y4YeHHBIX BUAOB. [loKa3bIBaTh CXEMaTHUECKH pACHOJIOXKEHHE Ha
KOODIMHATHOMH TIOCKOCTH rpaduKoB GyHKUM Buga: y = kx, y =kx + b,y = |,y =ax* + bx + ¢, y =
x%, ¥ =", y = [X| B 3aBUCHMOCTH OT 3HaUeHHUIi KO (PUIMEHTOB, ONUCHIBATE CBONCTBA (DYHKITHIA.

Ctpouts 1 n300paxarb cxeMaTH4EeCKH IpadKi KBaJpaTUUHBIX (PYHKIIMH, OMUCHIBATH CBOWCTBA
KBaJIpaTUUHBIX QYHKIUH 110 UX rpadukam.

PacrioznaBath KBajpaTHuHyl0 QYHKIUIO 1O (opmyse, NPUBOAUTH HPUMEPHl KBAaJPATUUHBIX
GyHKIUI U3 peanbHON )KU3HU, (PU3HKHU, TEOMETPUH.

YucJi0BbIE MOCJIE10BATEILHOCTH H IPOIPECCUH

Pacno3naBaTh apupMETHUECKyl0 M TE€OMETPUYECKYIO0 IPOrpEeCcCMU MpH pa3HBIX crocobax
3aaHMsL.

BbINONMHATE BBIYHMCIEHUS C UCHOJb30BaHHMEM (OpMya n-ro wieHa apupMeTHYecKod U
F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI ITEPBBIX N WICHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTeIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemarp 3amaun, cBA3aHHBIE C YHCIOBBIMU MOCIEAOBATEIBHOCTAMHU, B TOM YHUCIE 3aJaud W3
peabHON KU3HU (c HCII0JIb30BAHNEM KaJIBKYJISITOPA, U (PPOBBIX TEXHOJIOTHUH).
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COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbl 3amucu Apoleit K
npyroi. IloHsTHEe panuoHaIbHOrO 4KCila, 3alMCh, CPABHEHUE, YIIOPAI0UYMBAHUE PalliOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3amad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHue BBIpAKEHUH Ha
OCHOBE OIpE/EICHHUS, 3aUCh OOIBIINX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOLEHTOB. TpHU OCHOBHBIC 33Ja4d Ha MPOIECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HAaTYPaJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4eHUs
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTHM MEXIY BeIMYMHAMM B BHUAE (HOPMYJIBIL.
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpAXECHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM M IPOU3BEIEHUI, IpaBUiia PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIIEM.

OpHowienbl 1 MHorouwieHsl. CreneHb MHorousieHa. Clio)keHHE, BBIUUTAHUE, YMHOXKEHUE
MHOTouJIeHOB. DOpMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBapaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHs, ITpaBuiia MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHMI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJadd. Pemienue
TEKCTOBBIX 3aJ1au C IOMOIIIbIO YPaBHEHHH.

JluneiiHOe ypaBHEHME C ABYMs IEPEMEHHBIMHU U ero rpaguk. Cucrema AByX JMHEWHBIX
YpaBHEHMH ¢ JBYMs INepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH CIOCOOOM IMOACTAHOBKH.
[TprMepsl peleHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. YUucioBsle NPOMEXKYTKH. PaccrosiHme mexny AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cucrema koopauHaT, ocu Oxu Oy. Alcmucca ¥ OpAMHATA TOYKH Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukoB
peanbHbIX 3aBUcuMocTel. Ilonarue ¢ynknuu. I'paduk ¢yHxuuu. CBoicTBa (QYHKIMMA.
Jluneitnas Qpynkuus, e€ rpapuk. ['padux GyHkmmu y = |X|. ['paduueckoe pemieHne JTMHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.
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8 KIIACC
Yucna 1 BBIYUCIICHUS

KBanparubiii kopenb u3 uucna. lloHarue 00 wuppanuoHanbHoM uymcie. Jlecatnynbie
npuOIMKEHUs UppalMoOHaIbHBIX uncen. CBolicTBa apuPMEeTHUYECKUX KBAJAPAaTHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUIO YMCIOBBIX BBIPQXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 11e7bIM [T0Ka3aTeaeM U ee cBoiicTBa. CTaHgapTHAas 3allich YKCIA.

AnreOpanydecKye BRIPaKeHUS
KBaznpartHsiii TpexuieH, pa3ioKeHne KBapaTHOTO TPEXWICHa Ha MHOXKUTEIH.
Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIYMTAHHUE, YMHOXCHHUE, JIeJIeHHe aareOpandeckux apodOeil. PannoHanbHble BBIpOXEHUS U UX
peoOpazoBaHue.

YpaBHEHHUs U HEPABEHCTBA

KBanparHoe ypaBHeHue, popmyia KOpHEM KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEeHUH, CBOAALIMXCS K JMHEWHBIM W KBaJapaTHeIM. Ilpocreiimue apoOHO-
palMOHAJIbHbIE YPAaBHEHUS.

['paduyeckass uHTEpIpeTalvs YpaBHEHUH C JByMsl INEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
YPaBHEHHH C JByMs IN€pEeMEHHbIMU. [IpuMmepbl pelieHHus CUCTEM HEINMHEWHBIX YPaBHEHUH C
JBYyMsI [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3329 AJreOpanyecKiuM CrocoOoOM.

YucnoBble HEpaBEHCTBA M UX CBoiicTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeENHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTeMBbI
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DyHKIMH

[Tonsitue gpynkiuu. OO1acTh ONpene’aeHus 1 MHOXKECTBO 3Ha4eHUH QyHKuuHU. CriocoObl
3aJaHus QYyHKIMH.

I'padux Qynkuun. YreHue cBoicTB (QyHKkuMH mno ee rpaduky. Ilpumepsl rpapukon
(GYHKINH, OTpaKaIONINX peabHBIC IPOIIECCHI.

OyHKIMY, OMUCHIBAIONINE MPSIMYI0 W OOpaTHYIO MpPOMOPIHUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oyrxmuu y = X%,y = X3, y = %, y=\x\. ['paduueckoe peureHne ypaBHeHHH U CUCTEM
YPaBHEHUM.

9 KJIACC
Yuciaa 1 BLIYHCTICHUS

PannonanbHble 4ncna, UppalMOHALHBIE YKCa, KOHEYHbIE U OECKOHEUHBIE JeCSITUYHBIC
npodu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JEUCTBUTEIIbHBIC YHCIIa KaK OECKOHEYHBIC
JIeCATHYHbIE  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIYy  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSIMOM.

CpaBHeHUE NEHCTBUTENBHBIX YHWCEN, apu(METHYecKUue NEHCTBHUS C JIeWCTBUTEIHHBIMU
YHCJIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTETLHOCTD MPOIIECCOB B OKPYIKAIOIIEM MHpE.

[TpubmmkeHHOe 3HAYECHHWE BEIMYMHBI, TOYHOCTH MNpUOMMkeHus. OKpyrieHHE YHCeN.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHHM.
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YpaBHeHUs1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. PemeHue ypaBHEHHMH, CBOIJAIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHMM TPETbeW M 4ETBEPTOM CTEIECHEU
pa3I0KEHUEM Ha MHOKUTEIIH.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHMH.  PemieHue  TEKCTOBBIX  3aaay
anreOpandecKuM METOIOM.

VYpaBHeHHE C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
YPaBHEHHH ¢ ABYMs IIEpEMEHHBIMU. PelieHue cucrteM IByX YpaBHEHHMM, OZHO M3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTanns CUCTEMbl YpaBHEHUH ¢
JBYMs [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 33724 aJIreOpanyeckKiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JNMHEMHBIX HEPABEHCTB C OJHOM IlepeMEHHOM. PemeHue cucrem JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBajgparHble HepaBeHCTBa. I'padumueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, ee rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Ch CAMMETPHUU TapaldoIIbL.

I'paduku dynxmii: y = kx, y = kx + b, y = ~> ¥V =x%y = VX, ¥ = x|, u ux coiicTsa.

YucioBble MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmynoii u popmysoi N-ro 4ieHa.

Apudmernueckass M reomerpuueckas — mporpeccud.  Dopmynbl  N-TO  4ieHa
apuQMeTUYECKO U TeOMETPUUECKON MPOTPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300paxeHne 4jJeHOB apU(PMETHUECKOH M TeOMETPHUYECKOM Mporpeccuil TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

39



40



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazzaena (tembl) [KonmuuectBo |OCHOBHOE coziepkaHUe OCHOBHBIE BUJIBI ICSTEIBHOCTH O0YHAIOUIMXCS
Kypca JaCOB
Unicna 1 BEIYKCTCHIS 25 [Monsitre CucTeMaTH3HPOBATH U 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX U

PaI_II/IOHaJ'II)HBIe quciia

palMOHAIBHOTO YHCIA.
Apudmerndeckue I1eUCTBUS
C PaLlMOHAJILHBIMU YHMCIIAMH.
CpaBHeHue,
yHOPSAI0UMBaHUE
palrOHANbHBIX YHCEIL.
Crenenn

C HaTypajibHbIM
nokasarenem. Pemienue
OCHOBHBIX 33]1a4 Ha ApoOu,
IIPOLICHTBI U3 PEaJIbHON
MPaKTHUKH.

[Tpu3Haku nenMMoCTH,
pa3oKeHUs

Ha MHOXHUTEJH
HaTypaJIbHBIX YHCETI.
PeanbHbIe 3aBUCHMOCTH.
[Ipsimas u oOpaTHas
MPOTIOPIIMOHATIBHOCTH

IECATUYHBIX JPOOsX.

CpaBHUBATH H YHOPSA0YMBATH APOOH, TpeoOpa3oBbIBas IPU
HEO0OX0JUMOCTHU JAEeCSITUYHBIE APOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
NECSATUYHBIC, B YACTHOCTH B OECKOHEUHYIO JECITHUHYIO APOOb.
[IpuMeHSITH pa3HOOOpa3Hble CIOCOOBI U MPHEMbI BHIYUCIEHUS
3HAYeHUI IPOOHBIX BHIPAKEHUI, COIEPKAIUX OOBIKHOBEHHBIE U
MECATHUYHBIE TPOOH: 3aMEHSITh MPU HEOOXOAUMOCTH IECATUYHYIO TPOOb
0OBIKHOBEHHOW U OOBIKHOBEHHYIO JAECSITUYHOM, TPUBOIUTH BBIPAXKEHUE K
dbopme, Hanboiee y10O0HOI 7151 BEIYUCICHUN, TIPeoOpa30BhIBATh IPOOHBIE
BHIPKCHUS HA YMHOXKEHUE U JISJICHUE JECSITUUHBIX Apo0eil K JeCTBHIM
C 1IEJIBIMHM YUCJIAMHU.

[IpuBoAMTHL YMC/I0BbIE H OYKBEHHbIE IPUMeEPbI CTETIEHU C
HaTypaJbHBIM IOKa3aTesieM, OObSICHSISI 3HAUEHUsI OCHOBAHUS CTENIEHU U
[OKa3aTellsl CTEIIEHH, HaXOAUTh 3HAYEHUS CTereHe Bua a” (a — moboe
paloHaIbHOE YUCIIO0, N — HATYPAJIBbHOE YHUCIIO).

[loHnMaTh CMBICI 3aMKcH OOJIBIINX YUCEN C TOMOIIBIO AECITUYHBIX
npobeil u ctenenei yucna 10, pUMEHSITh X B PEaJbHBIX CUTyaIUsX.
[IpuMeHSTH IPU3HAKU JEIUMOCTH, PA3JI0KEHHSI HA MHOKUTEIH
HATYypaJbHbBIX YHCEIL.

Pemath 3a1aum Ha 4YacTy, IPOLEHTHI, MPOMOPIMH, HA HAXOXKICHUE
po0Ou (ITpOLIEHTa) OT BEIMYMHBI M BEIMYMHBI IO €€ Apo0u (MPOIIeHTY),
poOu (TMpoLeHTa), KOTOPBIN COCTABISAET OJIHA BEIMYMHA OT JIPYTOH.
[IpuBoANTH, pa30UpPaTh, OEHUBATH PA3IMYHBIC PEIICHUS, 3aHCH
pELIEHNI TEKCTOBBIX 3a/a4.
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PacnosHaBaTh M 00bACHATD, ONIUPAACH HA ONPENCICHUS, IPSIMO
[PONOPIMOHATIBHBIE U 00PATHO MPONOPIMOHATIBHBIE 3aBUCUMOCTH MEKIY
BEJIMYMHAMU; IPUBOAUTH NPUMeEPbI STUX 3aBUCUMOCTEN U3 PEaIbHOTO
MUpA, U3 IPYTUX YIEOHBIX IPEIMETOB.

PemiaTh NpakTHKO-OPUEHTHPOBAHHBIC 3a7]a4d HAa APOOH, TPOLCHTHI,
[IPSIMYIO U 00paTHYIO MTPOIIOPLIHOHAIBHOCTH, IPOIOPLIUU

AJreGpanteckie BhIPaKeHHs 27 BykBeHHBIE BBIpaKEHUS. OBaageTh anredpanvyecKol TEPMUHOIOTHEH U CUMBOJIMKOHN, IPUMEHSITh
I[Tepemennsie. JlomycTUMBIE €€ B POLIECCE OCBOEHUS YUeOHOro MaTepuana. HaxoauTs 3HaueHus
3HAYEHUS TIEPEMEHHBIX. OYKBEHHBIX BBIPAKEHHH MPH 3aJaHHBIX 3HAYEHUAX OYKB; BBIIOIHAT
®opmyasl. [IpeobpazoBanue BerurcieHus 110 GopMysiaM. BuINIOJIHATE IPe0Opa3oBaHus LEIOro
OYKBEHHBIX BHIPDAKEHUH,  [BBIPAKEHHS B MHOTOUJIEH [IPUBEICHUEM ITOAO00HBIX CIAraeMbIX,
PACKpPBITHE CKOOOK 1 PACKPBITHEM CKOOOK.
NPUBEJICHHE OI00HBIX BBLINOJIHATL YMHOKEHUE OJHOUWIEHA Ha MHOTOWIEH U MHOIOYIEHA Ha
cnaraembix. CBoHicTBa MHOTOYJIEH, IIPUMEHATHL (POPMYJIBI KBaIpaTa CyMMbI M KBaJpara
CTEICHH C HATYPAILHBIM a3y ey
HOKa3aTC/IeM. OCyHIEeCTBJIATH PA3JI0KEHUE MHOIOWICHOB Ha MHOKHTEIH ITyTEM
Muorounenbl. CI0KEHHE,  |ppinecenns 3a ckoOKH 0BIIEr0 MHOKHUTEIS, IpUMEHEHUS (POPMYJIbI
BBITUTAHUE, YMHOKCHUC  \ha3y0cTH KBaAPaTOB, (HOPMYIT COKPAIIEHHOTO YMHOMKEHHS.
MHOTO'WIEHOB. DOpMyJIbI IpuMeHATH NPeoOpPa30OBaHKe MHOTOUIEHOB JIJIsl PEICHHS Pa3InYHbIX
COKPAIICHHOTO YMHOKCHIA. |39 1ay 13 MaTeMaTUKH, CMEKHBIX NIPEIMETOB, U3 PEATbHOM TPAKTHKH.
PasnokeHne MHOTOUIEHOB 39 koMATLCH ¢ HCTOPHEHi PAa3BUTHS MATEMATHKH
Ha MHOKHTEH

Y paBHEHNUS! M HEPABEHCTBA 20 YpaBHeHue, IpaBuia Pemare iMHEWHOE ypaBHEHUE C OJJHON IEPEMEHHOU, IPUMEHAS

npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCHJIBHOCTD
YPaBHEHHUH.

JInneliHOE ypaBHEHHUE C
OJIHOM IIEPEMEHHOM,
pelIeHNE JIMTHENHBIX
ypaBHeHUi. Pemenue 3agaq
C TIOMOIIBIO YPaBHEHHUH.

MPaBMJIA [IEPEXOJA OT UCXOTHOTO YPaBHEHUS K PaBHOCUIILHOMY €MY
OoJee mpoCTOTO BU/IA.

HpOBepﬂTb, SABJISICTCA JIM KOHKPETHOC YHCJIO KOPHEM YPAaBHCHUA.
[log0upaTh NpuMepsbI Tap YKCe, SBISIOMINUXCS PEIICHHEeM JTHHEHHOTO
YPaBHEHUS C ABYMS [IE€PEMEHHBIMHU.

CTpouThb B KOOPAMHATHOM MJIOCKOCTH TpaduK JMHEWHOTO YPaBHEHUS C
JIBYMsI IEPEMEHHBIMHU; MTOJIB3YSICh IPpauKOM, IPUBOAUTH NPUMePHI
pelIeHus ypaBHEHUS.
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JIuneitHOE ypaBHEHUE C

ABYMS ICPEMCHHBIMUA U €T'O

rpaduk. Cucrema aByx
JIMHEHHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

HaxoauTh pelieHre CUCTEMBI IBYX JIMHEHMHBIX YPAaBHEHUH C JBYMSI

IIEPEMEHHBIMHU.
CocTaBJATh U pelIaTh YpaBHEHNUE WIHM CUCTEMY YPaBHEHUH 110

YCJIOBHUIO 3a/1a4W, UHTCPIPCTUPOBATL B COOTBETCTBUU C KOHTCKCTOM

3a/1a4y IIOJIYYEHHBIN pe3ysbTaT

Koopaunatel ¥ rpaduku.
DyHKIUU

24

Koopannara Touku Ha
npsamoil. Yucnosble
MIPOMEXKYTKH.

Paccrosinue mexny n1Bymst

TOYKaMU KOOPJIUHATHON
HIPSIMOM.

[IpssMoyronbHas cucrema
KOOpPJAUHAT Ha IVIOCKOCTH.
ITpumeps! rpadukos,
3aJJaHHbIX (POPMYJIaAMH.

Urenue rpauKoB peabHbIX

3aBUCUMOCTEM.

[Tonstne pynkuuu. I'papuk

¢ynxuu. CBoiicTBa
bynkuuii. Jluneitnas
¢yuxus. [loctpoenue

rpaduka TuHeHHOW QyHKINH.

['paduk dpynxmm y =1 x

H300paxaTh Ha KOOPAUHATHOW MIPSIMON TOUKH, COOTBETCTBYIOILINE

3aIaHHBIM KOOpAHWHATAaM, JIY4HU, OTPE3KH, HHTCPBAJIbI, 3alIMCbIBATh UX HA

aNreOpandecKoM s3bIKE.
OTMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH 110 33 JaHHBIM

KOOpJMHATAM; CTPOUTH TPadUKH HECIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX

(dbopMynamMu, B TOM YHUCIIE C TOMOIIBIO HU(POBBIX JTA00PATOPHIA.
IpuMeHsTh, H3y4aTh NPEeUMYIIECTBA, HHTEPNPETHPOBATH
rpaduUecKuii Crioco0 MpeacTaBIeHHs U aHaJIN3a pa3Ho00pa3HOH
’KM3HEHHOI HHpOpMAaIHH.

OcBauBaTth NOHATHE QYHKIMH, OBJIaAEBaTh (DyHKIIMOHAILHON
TEPMHUHOJIOTHUEM.

Pacno3naBath uHelHy0 QyHKIHO Y = KX + D, omucbiBaTh ee
CBOICTBA B 3aBUCHMOCTH OT 3HaueHH# kodddunmentos K u b.
Crpours rpadpuku MuHeHON QYHKIMH, QYHKIMU Y = | X |.
Hcnonb3oBath nugposBbie pecypebl Ui TOCTPOSHUS TpapUKOB
(GyHKIMH ¥ U3YYEHUS UX CBOMCTB.

IIpuBOAMTH NPpUMeEPHI IMHENHBIX 3aBUCUMOCTEN

B PEAJIBHBIX MPOLECCAX U SIBICHUAX
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[ToBTOpEeHME 1 0000IIEHNE

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOJI0B Kypca 7
Kjacca, 0000IeHre 3HAHUH

BpiOMpaTh, NPUMEHATH OLIEHUBATH CIIOCOOBI CPABHEHUS YUCET,
BBIUUCIICHUH, TpeoOpa3oBaHuil BEIpaXKEHUH, pEIICHUs YPaBHEHUIA.
OcymecTBISTh CAMOKOHTPOJIb BBIIIOJHAEMBIX ACHCTBUN U
CaMOIIPOBEPKY pe3yIbTaTa BEIYUCICHUH, TPeoOpa3oBaHUM,
IIOCTPOCHHUH.

Pematp 3aga4u 13 peasibHOM J)KU3HU, IPUMEHATh MaTeMaTH4YeCKHe
3HAHUA JUIsl pELICHUs 3a]a4 U3 IPYTUX IPEIMETOB.

Pemath TekcTOBBIC 321a4H, CPABHMBATh, BLIOMPATH CIIOCOOBI
pelIeHns 3a/1a4u

OBLIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

102
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8 KUIIACC

HaumenoBanue paszena (tembl) [KonmudyectBo |OCHOBHOE COEp:KaHUE OCHOBHBIE BUIBI IESTEIBHOCTH 00YUAIOIIXCS

Kypca JacoB

Upicra 1 BEIUMCTCHMIA. 15 KBazpaTHbiii KopeHb 13 @opMyJIMPOBATH ONpeaeIeHHe KBAIPAaTHOTO KOPHS U3 YHCTIa,
KBazpaTHbIe KOPHH gucna. Tlositie 06 apudmernyeckoro kBaapaTHoro kopHs. [IpuMeHATH oneparuio

W3BJICYCHHUSI KBAJPATHOTO KOPHS U3 YHCIIA, HCTOJb3YS TPU

HEOOXOIMMOCTH KAJBKYJIATOP. OUeHHBATH KBAJAPATHBIC KOPHH IEIIBIMUA

YHCIAMHU U IECITHYHBIMU JIPOOSIMH.

CpaBHHMBATB U YNOPSII0YHBATH PAIIMOHAIBHBIC U HPPALMOHATBHEIC

YKCJIa, 3alMCAHHBIC C IIOMOIIBIO KBAIPATHBIX KOPHEH.

HccaenoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOUHBIE ¥ IPUOIMKEHHBIE

KopHU 1ipu @ > 0.

HcenenoBaTh CBOICTBA KBaJPaTHBIX KOPHEH, POBOJISI YHCIIOBBIC

OKCIEPUMEHTHI C UCIIOJIb30BAaHUEM KaJIbKYJISATOPa (KOMITBIOTEPA).

Jloka3bpIBaTh CBOMCTBA apU(METHUCCKIX KBAJPATHBIX KOPHEH;

NPUMEHSTh UX JUI IPpeoOpa30BaHus BIpAKCHHI. BhINOJIHATH

npeodpa3oBaHusl BEIPAKEHUH, COJIEpKAIUX KBaJPATHBIC KOPHHU.

BoipaxaTh nepeMeHHbI€ 13 TCOMETPUICCKUX U QPU3HUECKUX POPMYII.

BoruncasiTe 3Ha4eHUs1 BRIPAKEHUH, COIepKAIINX KBAAPATHBIC KOPHH,
MCTIONB3YS IPU HEOOXOUMOCTH KaIbKYJISITOP.

Hcnoab30BaTh B X0J1¢ pEIICHUS 3a7a4 dJIEMEHTapHBIE MPECTABIICHUS,

CBSI3aHHBIE C MPUOTMKECHHBIMU 3HAYCHUSIMHA BEITUUHH.

3HAKOMHTHCS ¢ HCTOPHEI Pa3BUTHS MATEMATUKN

UPPALMOHATILHOM YHCIIE.
JecsaTuynblie NpUOIKEHUS
UPPALMOHATIBHBIX YUCEI.
JleficTBUTEIbHBIC YUCIA.
CpaBHeHue
JIEHCTBUTEIIbHBIX YHCETI.
YpaBHeHHE BHA X2 = a.
CaolicTBa apu(pmMeTHIECKUX
KBaJIPATHBIX KOPHEH.
[TpeobpazoBaHre YUCTOBBIX
BBIPAXECHHI, COIepPIKaLINX
KBaJIpaTHbIE KOPHU
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Yucna v BerunciieHus. CTeneHs ¢
[EJIBIM [I0Ka3aTeJIEM

CreneHn ¢ LEILIM
[IOKa3aTelIEM.

CranjapTHas 3amuch yucia.

Pa3zmepbl 00beKTOB

OKpY aroIiero Mupa (0T
AIIEMEHTAPHBIX YACTHIL JI0
KOCMHUYECKHX 00BEKTOB),
JUIMTEIBHOCTD IIPOLIECCOB
B OKpY’KaloIIeM MUpE.
CBolicTBa CTENEHU

C 1IEJIBIM IT0Ka3aTeseM

®opMyIMpOBaTh ONpeaeeHHe CTEIICHHU C LIeJbIM [T0Ka3aTesIeM.

HpeIlCTaB.TIHTB 3alUCh OOJIBIINX U MaJIbIX YHCET B CTaHAapTHOM BUIC.

CpaBHUBATB 4lClia U BEJIMYUHBI, 3a[IMCAHHBIE C UCIIOJIb30BAaHUEM
crenenu 10.

Hcnoab3oBaTh 3a11MCh 4KCEIl B CTAHJAPTHOM BUJE JUIS BBIPAKECHUS
pa3MepoB 0OBEKTOB, JITUTEIFHOCTH MPOLIECCOB B OKPYIKAIOIIEM MHPE.
®opMy/IMpPOBaTh, 3AIMCHIBATH B CHMBOJIMYECKOH (popme U
WITIOCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIICHU C LIEJIBIM
IIOKA3aTEeJIEM.

I[IpuMeHATH CBOICTBA CTETIEHU [T TPE0OPa30BaHUs BBIPAKECHHIA,

CoACpKaMnX CTCIICHU C LCJIbIM ITOKA3aTCIICM. BbINOJIHATH AeiicTBHSA C

qucjaMuy, 3allMCaHHbIMU B CTAHAAPTHOM BHUC (YMHO)KCHI/IG, JCIICHUC,
BO3BCACHUC B CTGHCHB)

AnreOpanyeckre BbIpaXKeHUsI.
KBanpatHbIil TpexuwieH

KBaaparHbIi TpeX4IeH.
Pa3noxeHne kBagpaTHOro
TpexusieHa

Ha MHOXUTEIN

Pacno3naBaTthb KBaﬂpaTHLIﬁ TPEXUICH, YCTaHABJIMBATHE BO3MOXKHOCTE €TI0

Pa3JIOKCHHA HAa MHOKHUTCIIN.
PackiaaabiBaTh HA MHOKUTEJIH KBa,Z[paTHBIﬁ TPEXUICH C
HCOTpUIATCIIbHBIM ITUCKPUMHUHAHTOM
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AnrebpanuecKue BHIPAXKECHHUS.
Anrebpanueckas 1poob

15

Anrebpandeckas 1po0b.
JomycTrumMble 3HaYEHUS
MIEPEMCHHBIX, BXOJIAIINX B
anreOpandecKue
BBIPKCHUSI.

OcHOBHOE CBOMCTBO
anreOpandyeckoi IpooH.
Coxkparenue apooei.
CrnoxeHue, BEIYUTAHHUC,
YMHOXKEHUE U JICIICHNE
anredpandyeckux Jpooei.
[IpeoOpazoBanue
BBIPOKEHUH, CONIEpIKAIIUX
anreOpanveckue Jpoou

3anucbIiBaTh anre6pa1/1qecxne BBIPpAXKCHUA.
Haxozme 001acTh OIIPECACIICHU PAlIMOHAIBHOI'O BEIPAXKCHH .

BbINOJaHATH YHCIOBBIE IOACTAaHOBKH U BBIYMHCJ/IATDH 3HAYCHHUC ,Z[pO6I/I, B

TOM YHUCJIE C IOMOIIbIO KaIbKyJIATOpa. POpMYJIMPOBATH OCHOBHOE
CBOICTBO anredpandeckoil Ipodu 1 MPUMEHSITh €r0 JUIs
npeoOpazoBanus qpodeil. BLIMOJHATH 1eiicTBUA ¢ anredpandecKuMu
npoOsivu. [IpuMeHsSITH Mpeodpa3oBaHMsl BEIPAKCHUM SIS PEIICHUS
3ajad.

Boipaxath nepeMeHHbIe 13 HOpMYIT (PU3HUECKUX, TECOMETPHUUCCKHUX,
OTIMCHIBAIOIIUX OBITOBBIC CUTYAIIUHN)
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VpaBHeHHS ¥ HEPABEHCTBA. 15 KBanpaTtHOe ypaBHEHUE. Pacno3naBaTh KBaJpaTHbIC ypPaBHEHUS.
KBajipaTHbIE yPABHEHHS Henonnoe kBagparHoe 3anuceiBaTh (OPMYJIy KOpPHEN KBaJIpaTHOI'O YPaBHEHUS; pellaTh
ypaBHeHue. PopMmyna KBa/JIpaTHbIe YpaBHEHHs — I1OJIHbIEC U HenonHble. IIpoBoauTh
KOpHEH KBaJpaTHOIO NpocTeiiue UCCaeJ0BAHUA KBAIPAaTHBIX YPABHEHUM.
ypaBHeHus. Teopema Buera.| Pemiarb ypaBHeHHUs1, CBOIAIIMECS K KBaIPATHBIM, C IIOMOILBIO
Pemenne ypaBHeHui, npeoOpa3oBanuii u 3amMmeHol iepemennoi. Hadmonats n
CBOJISIIIIMXCS K KBAIPATHBIM.| AHAJM3MPOBATH CBA3b MEXIy KOPHAMHU U KO3 PUIIHEHTAMH
[Ipocreiimme apoOHO- KBaJPaTHOI'O YPABHEHUS.
pannoHanbHbIC ypaBHEHUS. | DopMyaupoBaTh TeopemMy Buera, a Takke oOpaTHYIO - TEOpeMy,
Pemenne TeKCTOBBIX 3a7a4 | IPUMEHATH 3TH TEOPEMBI Ul peleHus 3aaa4d. PemiaTe TeKCTOBBIE
C IOMOIIBIO KBAIPaTHBIX 3aa4M aireOpandyeckuM CriocoOOM: NMEPEXOAUTDH OT CJIOBECHOM
YpaBHEHUH (OpMYIHPOBKH YCIIOBHS 3a/1a41 K aJreOpandeckoi MO Iy TeM
COCTaBJICHUS YPaBHEHUS; PEIIaTh COCTABJICHHOE YPaBHEHHUE;
UHTEPIIPETUPOBATH PE3YIbTAT.
3HAKOMHTBCS € HCTOPHEI pa3BUTHS anreOpbl
YDpaBHEHMs U HEPABEHCTBA. 13 JIuneitHOe ypaBHEHUE C Pacno3naBaTtp nuHEHBIE YPAaBHEHUS C IBYMS IIEPEMEHHBIMH.

Cucremsl ypaBHEHUN

JByMsl [IEPEMEHHBIMH, €TI0
rpaduK, IpUMeps! perIeHus
YPaBHEHUH B LIEIIBIX
YHCIIax.

Pemenue cucreM asyx
JIMHEUHBIX YPaBHEHUH C
JByMsI IIEPEMEHHBIMU.
IIpumepsl peleHns CUCTEM
HEJIMHEHHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU.
I'padmueckas
WHTEpIpETALMs] YPAaBHEHUS
C ABYMS IEPEMEHHBIMU U
CHCTEM JIMHENHBIX
YpaBHEHUU C IBYMsI
MIEPEMEHHBIMH.

Penrennie TeKCTOBEIX 3a1ad

N IIANAATIIY YN AYINTAONL

CtpouThb rpaduKu TMHEHHBIX YPaBHEHH, B TOM YUCIIC UCTIOIb3YH
uudpposbie pecypcesl.

PasymmuyaTe napasuiesbHbIE U IIEPECEKAIOIINEC NIPAMBIE 110 UX
YPaBHEHUSIM.

Pemate cuctemsl 1ByX JINHEWHBIX YPABHEHHUHU C JBYMS IIEPEMEHHBIMU
ITOZICTAHOBKOM U CIIOKEHUEM.

Pemate npocreinime CUCTEMBI, B KOTOPBIX OJTHO U3 YPaBHEHUN HE
SIBJISICTCS JIMHEHHBIM.

IIpuBoauTh rpaguYecKyr0 HHTEPNPETANMIO PELUICHUS YPAaBHEHUS C

JIBYMsI IIEPEMEHHBIMU U CUCTEM YPAaBHEHUH C IBYMsI [IEPEMEHHBIMH.

PemaTts TekcTOBBIE 32/1a4H AITreOpaueCcKuM CIIocoO0M
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C TIOMOILBIO CHCTEM
YpPaBHEHUU

YpaBHEHHUs U HEPABEHCTBA.
HepaBencrBa

12

UYuciioBble HEPABEHCTBA U
UX CBOMCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.

JInnelinble HEpABEHCTBA C
OJHOU EPEMEHHON U UX
pemienue. CucTeMsl
JIMHENWHBIX HEPABEHCTB C
OJIHOM MTEPEMEHHOMN U UX
pemienue. M3o0paxenue
pelIeHus TMHEHHOro
HEPaBEHCTBA U UX CUCTEM
Ha YHCIIOBOM MPSAMOit

(I)OpMy.TII/IPOBaTB CBOMCTBA YKCIOBBIX HCPABCHCTB, UJIJIFOCTPHUPOBATH UX

Ha KOOPJAMHATHOU MPSMOMA, JOKA3bIBATH aNTreOpanyecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHHUS 33/1a4.

Pemath JinHElHbIC HEPABEHCTBA C OJIHOM MMEPEMEHHOM, N300pakaTh
pelIeHNE HEPABEHCTBA HA YMCIIOBOM MpsAMOii. PemiaTb cucremsl
JUHEHHBIX HEPABEHCTB, U300paXKaTh PEeLICHIE CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM MIPSMOU

49




DyHKIUH.
(OCHOBHBIE TTOHATHA

[Tonsitne GyHKIIM.
OO6nacTp ornpeneneHus u
MHOXECTBO 3HaYCHUN
¢bynakun. CriocoObl
3a71aHus (QyHKIHA.
I'padux GpyHKIMH.
CoiicTBa (hyHKIIMH, UX
otoOpakeHue Ha rpaduke

Hcnoab3oBaTh (yHKIMOHAIBHYIO TEPMUHOJIOTHIO H CHMBOJIHUKY.
BoruucasaTs 3HaYeHHs QyHKIMA, 3aJaHHBIX GOpMyIIaMu (TIpH
HEO0XOIMMOCTH HCIIONIB30BATh KAJIBKYIISATOP); COCTABJATH TA0J MBI
3HaYeHMii GyHKIUH.

CTpouTh N0 TOYKaM rpaguku QyHKIUH.

OnucepiBaTh CBOIiCcTBA (QYHKIMM HA OCHOBE €€ IpauuecKoro
NIPECTaBICHUS.

Hcnoab30BaTh QyHKIIMOHATBEHYIO TEPMUHOJIOTHIO U CHMBOJIHUKY.

HccnenoBath nmpuMepsl TpaduKOB, OTPAKAIOIINX PEATBHBIE MPOIIECCHI U

SIBJICHHUA.

IIpuBoAMTHL MPUMeEPBI IIPOLIECCOB U ABJICHU C 3aJaHHBIMA CBOMCTBAMM.

Hcnoab30BaTh KOMIBLIOTEPHbIE POTPAMMBI JIJI51 TOCTPOCHUS
rpadukoB PyHKIUN U U3yUEHUSI UX CBONCTB
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DyHKIUH. 9 UreHue U mocTpoeHue Haxoauth ¢ noMmombi0 rpaduka GyHKIINN 3HAYCHUE OTHOU U3
Yucnosbie Gpynkumm rpadukoB (PyHKITHIA. paccMaTpUBAEMBbIX BEJIMYMH 10 3HAYCHUIO IPYTOM.
[Tpumeps! rpaduxos B HecioKHBIX Cily4asx BbIpazkaTh (DOPMYJI0H 3aBHCHUMOCTb MEKY
(GYHKIMH, OTpa)xaromux BEJIMYNHAMU.
peanbHbIE POLECCHI. OnuceIBaTh XapakTep U3MEHEHUS OJIHOM BEIMYMHBI B 3aBUCUMOCTH OT
DYHKINH, ONUCHIBAKOLIUE U3MEHEHUS JPYTOu.
MPSMYIO U 00paTHYIO Pacno3HaBaTh BU/IbI H3y4aeMbIX (QYHKIIHIA.
IIPONIOPLUOHAIbHBIE IToka3bIBaTh CXeMaTHYECKH I10JIOKECHUE HA KOOPAUHATHOM INIOCKOCTH
3aBHCHMOCTH, HX IpaduKu. | rpaduxos GpyHkuuil Buga: y = X2,y =x3,y = VX, y =|x|.
I'papuk pynkuuu y = X2, HUcnonb3oBarb QyHKIHOHAIBLHO-TPAaGHYECKHE NIPEACTABICHUS IS
DyHKIHH Y = X2, y=x3y= pEeLIEHUs U UCCIENO0BAaHNS YPABHEHUM U CUCTEM YPABHEHUU.
VX, y = [x]; rpaduueckoe I[IpumensiTe nugpoBbie pecypceshl 1 MOCTPOSHUS IPaPUKOB PYHKIIMIA
peuieHue ypaBHEHUN U
CUCTEM ypaBHEHUI
[MoBTopeHue 1 0606IeH e 6 IToBTOpEHME OCHOBHBIX Bb10upaTh, IpUMEHATH, OLIEHNBATH CIIOCO0OBI CPAaBHEHMSI YUCEIL,
MOHATUI U METOIOB KypCOB | BBIUMCIICHUH, TPeoOpa30oBaHUil BRIPAKCHNUHN, pEIICHUS YPaBHEHHI.
7 u 8 xiaccoB, 00001eHne | OcymecTBIATH CAMOKOHTPOJIb BBINOIHIEMbIX JICHCTBUI U
3HaHUHN CaMOIIPOBEPKY pe3yJIbTaTa BHIYUCICHHH, IPeoOpa30BaHNi, TOCTPOECHUH.
Pemate 3a1a4M U3 peajibHOM *KU3HHU, IPUMEHATh MaTEMaTUYECKHE
3HAHUA JJI pEUICHUS 33]1a4 U3 APYTUX MIPEIMETOB.
Pemath TekcToBbIE 32/1a4M, CPAaBHUBAThH, BBIOUPATH CNIOCO0OBI PEIICHUS
3a1a4u
OBILIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME
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9 KJIACC

JleficTBUTEIbHBIC YHCIIa

HppalMOHATIbHBIE YHCTIA,
KOHCYHBIE M OECKOHEUHBIC
JECATUYHBIC IPOOH.
MHOXecTBO
JIIeMCTBUTEIBHBIX YHCEIT,
JIeMCTBUTEIbHEIE YHCIIa KaK
OeCKOHEUHbIE AECATUYHBIE
npobu. Bzaumuo
OJHO3HAYHOE COOTBETCTBHUE
MEX1y MHOXXECTBOM
JEMCTBUTEIbHBIX YUCET U
MHOYKECTBOM TOUYEK
KOOPJAMHATHOW TIPSMOIA.
CpaBHeHmne
JIEMCTBUTEIIBHEIX YHCE]T,
apupMeTHIeCKHe

JIEHCTBUS C
JeMCTBUTEITLHBIMU
YHCIIAMU.

[IpubnuxeHHoe 3HaUeHNne
BEIUYUHBI, TOYHOCTh
npuomkenus. OKpyrieHne
yucen. [Ipukuaka v olieHKa
pe3yJabTAaTOB BbIUUCIECHUN

HaumenoBanue pazzena (TeMbl) KonuyectBo |(OCHOBHOE CojziepKaHUE OCHOBHBIE BUJIBI ICSTETBHOCTH OOYHAIOUIMXCS
Kypca JacoB
Unicna 1 BEIYHCICHIS 9 PanmonansHbie yncna, Pa3BuBaTh npeacTaBJIeHHs O YHCIaX: OT MHOXKECTBA HATypaTbHBIX

YHUCEJ JI0 MHOYKECTBA IEUCTBUTENBHBIX YKcesl. O3HAKOMHUTHCA C
BO3MO>KHOCTBIO MPECTAaBICHUS JEHCTBUTEILHOTO YHCIIa KaK
OECKOHEYHOU JECATUYHOMN TPOOH, MPUMEHSITh JIeCITUUYHbIE
npUOIMKEHUS PallMOHANBHBIX U UPPAIlMOHATIBHBIX YUCEIL.
HN300paxkaTh 1eiICTBUTEIbHBIC YHUCIIa TOYKAMU KOOPAMHATHON MPSIMO.
3anuceIBaTh, CPABHUBATH U YIIOPSA0YMBATH JCHCTBUTEIbHBIE YNCTIA.
BbInoJHATH, coueTast yCTHbIC U MUCHbMEHHbIE MPUEMBI,
apudmeTrnyeckue JeidCTBUS C PallMOHAIBHBIMHI YUCIAMU; HAXOAUTh
3HAUEHUS CTETEHEeH C IeNbIMU MTOKA3aTeIsIMI U KOPHEH; BBIYMCIAATH
3HAYEHUS YUCIOBBIX BhIpakeHUl. [loyuuTs npeacrasiieHue o
3HAYUMOCTHU JCHCTBUTEIBHBIX YHUCEN B MPAKTUYECKON NEATEIIbHOCTH
YeloBeKa.

AHAJIM3UPOBATH U /1€J1aTh BBIBO/IbI O TOYHOCTH MPUOTHKCHHUS
JEHCTBUTEILHOTO YUCIIA MPU PEIICHUH 3a/1a4.

OKpyriasiTe 1eHCTBUTENBHBIE YUCIIA, BHINOJHATH NPUKHIKY

pe3yibpTaTa BEIYACICHNN, OEHKY 3HaUYCHUN YUCIIOBBIX BBIPAKEHUM.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHS MaTEMaTHKU
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VpaBHEHWs U HEPABEHCTBA. 14 Jlnneiitoe YPpaBHCHHC. OcCBanBaTh, 3aNOMHUHATH H NPHMEHSITH rpaduyecKre MeTOIbI IIPU
VpaBHEHUS C OIHOM IEPEMEHHOM Pewenne ypasHCHHUH, PELIEHNHU YPABHEHWUH, HEPABEHCTB U UX CHCTEM.
CBOJVILLINXCA K JIMHCHHBIM. | pacrio3paBaTh 1€bIE U JPOOHBIC YPABHEHHS.
Ksazparnoe ypaBHCHHE. Pewiarhb JuHelHbIE M KBAAPATHbIE YPABHEHHUSsI, YPABHEHHUS,
Pemenne ypaprenui, CBOJSLIMECSA K HUM, IPOCTEHIINE ApOOHOPALMOHAIBHBIEC yPABHEHHS.
CBOJIAIIMXCA K KBaZPATHBIM. | [TpeqmaraTh BO3ZMOMKHBIE CIOCOOBI PELIEHHS TEKCTOBBIX 3314,
bukpanpatHbie ypaBHEHUS. | oGeyskaaTh MX H PelIaTh TEKCTOBBIE 381441 PA3HBIMH CTIOCOGAMH.
I_IPI’HV[epHupemeHI’I’uI 3HAKOMHUTBLCS C HCTOPUEN Pa3BUTHsI MATEMATHKU
YPaBHEHUI TPETheH 1
YETBEPTOU CTEIICHEH
pasoKEHHEM Ha
MHOXxuUTeNU. Pemenne
JPOGHOPALIMOHATEHBIX
YPAaBHEHUM.
PellieHne TEKCTOBBIX 3a/1a4
anredpanvyeckuM METO10M
VpaBHEHUS ¥ HEPABEHCTBA. 14 YpasHenue ¢ AByms OcBauBaTh U NPHMEHSATH IPUEMBI PEIICHUS CHCTEMBI JIBYX JTMHEHHBIX

CucTtembl ypaBHEHU

MIEPEMEHHBIMU U €0
rpaduxk.

Cucrema IByX JTMHEHHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€
peuienue. Pemenue cucrem
JBYX YPaBHEHHH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPYyroe — BTOPOM CTENEHH.
I'padmueckas
WHTEpIPETALMS CUCTEMBI
YpPaBHEHUH C JIBYMsI
nepeMeHHbIMU. Perienue
TEKCTOBBIX 3aJa4

YpaBHEHUH C IByMs IEPEMEHHBIMU U CUCTEMBI ABYX YpaBHEHUII, B
KOTOPBIX OJIHO YPaBHEHUE HE SIBJISIETCS JIMHEHHBIM.

Hcnonb3oBath QyHKIMOHATBHO-TpadUUECKUE MPEACTaBICHUS IS
pelIeHus: U MccileJ0BaHUsI YPAaBHEHUN U CUCTEM.

AHaJIM3MPOBATH TEKCTHI 32124, PpelIaTh UX aIredpanyecKum
CIOCOOOM: NMepPeXoAMTh OT CIIOBECHON (POPMYITMPOBKH YCIOBUS 3a/1a4H
K aJireOpandeckoil MOAEIH IyTeM COCTaBJIEHUS] CUCTEMbI YPaBHEHUI;
pelaTh COCTaBJIEHHYIO CUCTEMY YPaBHEHHI; HHTEPNPETHPOBATH
pe3yJIbTarT.

3HAKOMMTBCS C MCTOPHEH Pa3BUTHS MaTEMAaTUKHU
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VpaBHEHHS 1 HEPABEHCTBA. 16 qI/ICJ‘IOliBIe HEPABEHCTBA U Yurarh, 3aIIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH HEPABEHCTBA;
Hepasencrsa UX CBOMCTBA. HCIIOJIB30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO. BBINOJIHATH
JIuHelHbIE HEPABEHCTBA C npeoOpa30BaHus HEPABEHCTB, MCIOJIL30BATh Ul IPeoOpa30BaHuUs
OJIHOM IIEPEMEHHOMN U UX CBOMCTBA YUCJIOBBIX HEPABEHCTB. Pacno3HaBaTh JIMHEWHbIE U
pelIeHue. KBaJlpaTHbIC HEPABEHCTBA. PemaTp 1uHEHbIE HEPABEHCTBA, CUCTEMBbI
CucreMbl TUHENHBIX JIMHEHHBIX HEPAaBEHCTB, CUCTEMbI HEPAaBEHCTB, BKIKOYAIOIIUX
HEPABEHCTB C OJIHON KBaJIpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKAATh IIOJy4YCHHBIE
IIEPEMEHHOM U UX PELICHUE. | PEILICHHUS.
KBanparnsle HepaBeHcTBa 1| M300paskaTh pelieHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB HA
ux peurenue. 'papuueckas | YUCIOBOU IPAMOK, 3alHCHIBATH PEILICHUE C IOMOILBLIO CUMBOJIOB.
MHTEpIIpEeTalis HepaBeHcTs | PelaTh KBaPATHbIC HEPABEHCTBA, HCIOJB3Ysl Ipadudeckue
U CHCTEM HEPaBEHCTB € TpEACTaBJICHIAL.
JBYMsI IIEPEMEHHBIMU OcBanBaTh M NIPUMEHATH HEPABEHCTBA IIPU PELICHUN Pa3IUYHBIX
3a/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX
OyHKUMK 16 KBanparuunas ¢pynkuus, ee | Pacno3HaBaTh BUAbI H3y4aeMbIX QYHKIUH; HITHOCTPHPOBATH

rpaduK u cBOicTBa.
[TapaOoiia, KOOpAMHATHI
BEPILIMHBI TapaloJIbl, OCh
Cummetpun napadosibl

Y=kx,y=kx+b, k

X
V=x,
V=x,
V =vx,
y=Uu

CXeMaTH4YeCKH, 00BICHATDH PACIOI0KEHHE Ha KOOPIMHATHOM
mockocTd rpadukoB GyHkmuil Buma: Y = kx, y =kx + b,y =¥,y =x2 x
YV =x3, v = VX, ¥y =\l B 3aBUCUMOCTH OT 3Ha4YeHHUI KOIDOHUIHEHTOB;
ONMUCHIBATh UX CBOWCTBA.

Pacno3naBaTth kBagpaTHuHyo QyHKIUIO 1o popmysie. [IpuBoanTh
NpUMepbI KBaIPATUIHBIX 3aBUCHMOCTEH M3 peaIbHOW KHU3HH, (U3UKH,
r€OMETPHH.

BoisaBasiTh 1 000011aTH 0COOEHHOCTH TpaduKa KBaApaTUIHOM
dynkmum y = ax? + bx + c.

CTpouTh U H300paxaTh cXeMaTHYeCKHU TPaPUKU KBAJIPATUIHBIX
dyHKIMiA, 3a0aHEBIX GopMyTaMu Buaa y = ax?, y=ax>+q,y=a (X +p
)2,y = ax? + bx + C. AHAIM3MPOBATH M NIPHMEHSITH CBOHCTBA
M3YYEHHBIX (PYHKIMHA /U1 MX TOCTPOCHHUS, B TOM YHCIIE C TOMOILBIO
U (POBBIX PECYPCOB
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HucioBbie

I1OCJICA0BATCIBHOCTU

15

[TonsTHE yncnoBon
MOCJIEI0BATEILHOCTH.
3anaHue
MOCTIeI0BATEIbHOCTH
pPEKyppeHTHOM hopMyIIoit
u hopmysoit N -ro

YJIeHa.

Apudmernueckas

Y T€OMETpUYECKas
MIPOTPECCHUHU.

@opmyIisl N -TO YlieHa
apudmeTnIecKoit

U T€OMETPUYECKON
MPOrPECCUM, CyMMBI
MIEPBBIX N YWICHOB.
N300pakeHune 4IeHOB
apudmeTnuecKoi u
reOMEeTPUUECKOM
Mporpeccuit TOYKaMu Ha
KOOPJIUHATHOM TJIOCKOCTH.
JIuneiinbIi

Y DKCMIOHEHIIUAIbHBINA POCT.
Cno>xHbI€ MTPOLIEHTHI

OcBanBaTh U IPUMEHSATH UHAECKCHbIE 0003HAUEHMS, CTPOUTH
pedeBbie BBICKA3bIBAHHUSA C UCIIOJIB30BAaHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCIIEI0BATEIIBHOCTH.

AHATU3MPOBATH GOPMYITy N-TO YiEHA MTOCIEI0BATEILHOCTH UK
PEKYPPEHTHYIO (JOPMYITY M BHIMMCJIATD YWICHBI TOCIEI0BATEIBHOCTEH,
3aJJaHHBIX ATUMHU (POPMYIIaMHU.

YcranaBiuBaTh 3aKOHOMEPHOCTb B IOCTPOCHUH
[IOCJIEZI0BATEIBHOCTH, €CIIU BBIIIACAHBI IIEPBBIE HECKOJIBKO €€ YJICHOB.
Pacno3naBaTh apu(METHUECKYIO U TEOMETPHUECKYIO POTPECCHH TIPU
pa3HbIX cl10co0ax 3a1aHusl.

Pematp 3a1aun ¢ UCHOJIB30BaHUEM (OPMYII N-TO YIeHA
apru(METHIECKON U TEOMETPUIECKOM MPOTPECCHid, CyMMBI TIEPBBIX N
YJICHOB.

H300paxaTh 4ieHbl OCIEA0BATEIHHOCTY TOYKAMHU Ha KOOPAMHATHON
IUIOCKOCTH.

PaccmaTpuBaTh NpHMepbI NPOLECCOB U SBJCHUN U3 pEaIbHON
KHU3HH, WITIOCTPUPYIOIINE U3MEHEHUE B apu(METHUECKOI porpeccuu,
B T€OMETPUYECKON IPOrpeccur; N300paxxaTb COOTBETCTBYIOLIHE
3aBHCUMOCTH IpauyecKH.

PemaTe 3a1a4M, CBA3aHHBIE C YUCIIOBBIMHU ITOCIIEN0BATEIBHOCTMH, B
TOM YMCJI€ 33J]a4d U3 PEeaIbHOM XKHU3HH C UCIIOJIb30BaHHEM IIU(PPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOIHIL, TPaQUUECKOro KaIbKYJIATOPa U
T.11.). PemaTe 3a1aun Ha C10KHbIE IPOLIEHTHI, B TOM YHUCIIE 334a4H U3
pearbHOM MPAKTHKH (C UCIOIB30BaHUEM KaJIbKYJISTOPA).
3HAKOMHTBCS € HCTOPUEH Pa3BUTHS MaTEMaTUKU
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[ToBTOpeHUE, 06001ICHNE,
crucTeMaTu3alus 3HaHu

18

Uucna v BBIYUCIECHUS
(3amucek, cpaBHEHHE,
JIEUCTBUS C
NeHCTBUTENbHBIMU
YHCIIaMH, YUCIIOBAs MpsiMasi;
MPOLICHTHI, OTHOIICHUS,
MIPOIIOPIINY;

OKpYTJIEHUE, TPUOIKEHNE,
OIICHKA; pEIICHUE
TEKCTOBBIX 3a7a4
apumeTHIecKuM
crocooom)

OnepupoBaTh NOHATHAMH: MHOKECTBO, IIOAMHOXKECTBO, OIIEpPALIH
HaJl MHOXKECTBAaMH; MCI0JIb30BaTh IrpauuecKoe NMpeCTaBlIeHUE
MHOKECTB JJIS1 OIIMCAHUS PEATIBHBIX IPOLIECCOB U SIBJICHUM, ITPH
peleHNH 3aa4 U3 APYIUX Y4eOHBIX IPEIMETOB.

AKTYyaJu3MpoBaTh TEPMHHOJIOTHIO U OCHOBHbIE 1eliCTBHS,
CBSI3aHHBIE ¢ YHCJIAMM: HATYPAJIBHOE YUCIIO, IIPOCTOE U COCTABHOE
YHUCIIa, JEIMMOCTh HaTYpaJIbHBIX YUCEIl, IPU3HAKYU JACIUMOCTH, LEN0e
YHCII0, MOAYJb YHCIa, OOBIKHOBEHHAS U ICCATHYHAS IpOOH,
CTaHJAPTHBIN BUJI YKCIA, apU(PMETHUECKII KBaIpaTHBIA KOPEHb.
BBINOIHATH AelCTBUA, CPABHUBATH U YIIOPSAA0YUBATh YKCIIA,
IIPEACTABIIATH YNACIIA HA KOOPAMHATHON NPSMOU, OKPYTJIATh YUCIIA;
BBINOJHATH NPUKHIKY H OLEHKY PE3yJIbTaTa BHIYUCICHUM.
PemaTh TekcTOBbIE 321a4u apudMeTHIecKuM criocooom. Pemarp
NPaKTHYeCKHe 3a1a4H, COAECPKAILME IPOLICHTHI, 10, YaCTH,
BBIPAXKAIOIIHNE 3aBUCUMOCTH: CKOPOCTb — BPEMsI - PACCTOSIHUE, LICHA -
KOJINYECTBO - CTOMMOCTb, 00BbEM PabOTHI - BpeMs -
IIPOM3BOJUTENIBHOCTD TpyJa. Pa30upars peanbHble )KU3HEHHBIC
CUTyaluu, (popMyTHPOBATH UX HA A3BIKE MATEMATUKH, HAXOAUTH
pelIeHue, IPUMEHs sl MaTEMaTUYECKUH alapaT, MHTepInpeTupoBaTh
pe3yabTaT

Anrebpanyeckue
BBIPpAXKCHUSA
(mpeoOpa3zoBaHue
anredpanvecKux
BBIpa)KeHHfI, A0IMYCTHMBIC
3HAYEHUS)

OnepupoBaTb NOHATUSMHU: CTETIEHB C LIEJIBIM ITOKA3aTENIEM,
apudmeTnyecKuil KBaJlpaTHbIN KOPEHb, MHOIOWIEH, aJireOpandeckast
IpoOb, TOXKIECTBO.
BbInoHATH OCHOBHBIE I CTBHS: BBIIOJIHATH pacyeTsl 1o Gpopmyiam,
npeoOpa3oBbIBATh 1IEJIbIe, APOOHOPALIMOHATIBHBIE BHIPAKECHUS U
BBIPAXXEHUS C KOPHIMHU, PE€aJIN30BbIBATH PA3JI0OKEHUE MHOTOYJIEHA Ha
MHOXKUTEJIH, B TOM YHUCIIE C UCTOIb30BaHUEM (POPMYJIT pa3HOCTH
KBaJ[paTOB U KBAJpPaTa CyMMBI U pa3HOCTH; HAXOAUTh JOITYCTUMBIE
3HAa4YeHHUs] IEPEMEHHBIX IS IPOOHOPALMOHAIBHBIX BBIPAKEHHIH,
KOpHEH.
MopaenaupoBaTh ¢ TOMOIIBIO (POPMYJ peanbHbIE MPOIECCHI

U SIBJICHUS
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OyHKIMU (TOCTPOEHHUE,
CBOMCTBA U3YUYEHHBIX
INZINIVIZH

rpaduveckoe pereHue
YpaBHEHUU U UX CUCTEM)

OnepupoBaTb NOHATUSIMU: QYHKITHA, Tpaduk QyHKITNH, HYTH
(GyHKIUY, POMEKYTKU 3HAKOTIOCTOSTHCTBA, TPOMEKYTKH BO3paCTaHMUS,
yOBIBaHUS, HAMOOJIBIIIEE U HAUMEHBIIICE 3HAUCHUS (PYHKITHH.
AHAJIU3UPOBATH, CPABHUBATD, 00CYKIATh CBOMCTBA (QyHKIIHA,
CTPOUTH UX IPaPUKHU.

OnepupoBaTh NOHATUSIMU: TIPSIMAsI MPOTIOPIIMOHATBHOCTH, 0OpaTHas
MPOIOPIIMOHAIBHOCTb, TUHEWHAs (QYHKINS, KBapaTuIHas (QYHKIIHS,
napaboJa, rurepooa.

HUcnoan3oBaTh rpapuKu 1714 ONpEEICHUs] CBOMCTB, MPOLIECCOB U
3aBUCHMOCTEH, JUTsl pEIICHUS 3a/1a4 U3 IPYTUX YICOHBIX MPEAMETOB U
peaTbHOH JKU3HH; MOJEJTMPOBATH C TOMOIIHIO TPAPUKOB pPeabHbIC
MPOLIECCHI U SIBJICHHUS.

Boipaxkath popMyJIaMH 3aBUCHMOCTH MEXIY BETMUYNHAMU

OBLIEE KOJIMYECTBO
YACOB 110 IPOTPAMME

102

57




TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/ HanmeHnoBaHue pa3ae/ioB U TeM Kouu4vecTBO 4acoB DJIeKTPOHHbIE
nporpamMmsbl Bcero Kontposnbubie Ilpaktuueckue (UHpOBbHIE)
paGoThI paGoThI o0pa3oBaTe/ibHbIE
pecypchbl
1 Uucna u Beruncienus. PanmonanbHbie o5 9 bubnmoreka [JOK
qyucna https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 AnrebpandecKkue BhIpaKEHUS 27 3 httos://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 ¥ paBHeHHIS H HEpaBeHCTRa 20 2 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 2
OOPAMHATLI H rpaguich. DyHKiiH https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
5 IT 6 1
OBTOPCHHE  0000IeHHE https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 10 0
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ITOYPOYHOE INIAHUPOBAHUME

7 KJIACC
Ne Tema ypoka KounvecTBO 4acoB JJIeKTPOHHbIE
n/m Bcero Kontpoasnsie IIpakrmueckume Jara undposbie
paﬁOTBI paﬁo’rbl H3yYCHUA 05pa3OBaTeJILHbIe
pecypchl
1 PanmonansHbIe yncnia. 1 bu6mmoreka [IOK
bu6mmoreka [IOK
2 q 1
MCHIOBBIC BHpAKCIIC https://m.edsoo.ru/7f4211de
3 BripaxkeHus ¢ nepeMeHHBIMH. 1 bubmorexa LHOK
https://m.edsoo.ru/7f4211de
4 BrIpaxeHnus ¢ nepeMeHHBIMH. 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
5 CpaBHeHHE 3HAUEHUHN BBIPAKEHU. 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
6 CpaBHeHHE 3HAUCHHI BBIPAKECHUH. 1 bubmmorexa [OK
https://m.edsoo.ru/7f4211de
b K
7 CBoHCTBa JEUCTBUH HaJ YHCIAMH. 1 nomorexa HO
https://m.edsoo.ru/7f4211de
b K
8 CBoMCTBa JEUCTBUN Had YHUCIAMH. 1 nomorexa HO
https://m.edsoo.ru/7f4211de
9 ToxnectBa. ToX/1€CTBEHHBIE 1 bu6mmoreka [IOK
npeoOpa3oBaHus BIPAKEHHI. https://m.edsoo.ru/7f4211de
10 ToxnecrBa. ToxaecTBEHHBIE 1 bubmuoreka [JOK
peoOpa30BaHUs BHIPAKEHUI. https://m.edsoo.ru/7f4211de
1 Konrponsnas padora Nel, tema 1 1 bubnuorexa [IOK
"BoIpaxenus" https://m.edso00.ru/7f421382
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bubmuorexa [JOK

12 ¥PABHEHHE I Cr0 KOpHH. https://m.edsoo.ru/7f42154¢
13 JIuneliHoe ypaBHEHHE C OTHOU bubnmoreka [JOK
MePEMEHHOM. https://m.edsoo.ru/7f4218be
14 JIuneitnoe }:paBHeHI/Ie C OJIHOM
IIEPEMEHHOM.
15 Pemenne 3aga4 ¢ moMoIIbIO bubmuorexa [JOK
YPaBHEHHUH. https://m.edsoo.ru/7f4211de
16 Pemenue ezanaq C TIOMOIIIBIO
ypaBHEHHUH.
17 Pemenue 3a1a4 ¢ moMoIibIo bubmuorexa [JOK
YpPaBHEHUM. https://m.edsoo.ru/7f4211de
18 Pemenue 3a1a4 ¢ momMoIisko
YpaBHEHUH.
bubnnoreka [JOK
19 dopmyIbL. https://m.edsogru/7f4211de
20 DopMyJIBL.
21 KonTponbhas padota Ne2, bubnuoreka [IOK
teMa"YpaBHeHue" https://m.edsoo.ru/7f4211de
22 UuncnoBble IPOMEXKYTKH.
bubnnoreka [JOK
23 o Takoe gy, https://m.edsogru/7f4211de
24 Brruucnenue 3HaueHui GyHKINU 110
bopmye.
2 Ppaduic pyrir. fgfﬁﬁ:&(;gﬁﬁﬂmlde
% Tpadu dyHKIH. bu6mmorexa [IOK

https://m.edsoo.ru/7f41feec

60


https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f41feec

[IpsiMast MpONOPLUOHATIBHOCTD U €€

21 rpaduk.
28 [IpsiMast MpONOPLUHUOHATIBHOCTD U €€
rpaduk.
29 [Ipsimast mponoOPIMOHATBHOCTE U €€
rpaduk.
. bubnmoreka [JOK
30 Juneiinas yniuus u ce rpaguic. https://m.edsogru/7f41fafa
. bubnnoreka [JOK
31 Jluneiinas pyHKUuA i ¢ rpaguK. https://m.edsogru/7f41fd70
32 Jluneitnas pyHkuus u ee rpaduk.
33 Kycouno-3aiannbie pyHKIHH.
34 KonTponbnas pabota Ne3, rema bubnunoreka [JOK
"®yHkuun" https://m.edso00.ru/7f421382
35 Ormpenenenue CTEreHu ¢ bubnuotexa [JOK
HAaTypaJIbHBIM [TOKA3aTEIIEM. https://m.edsoo.ru/7f42154e
36 Ornpenenenue CTENeHu ¢ bubnunoreka [JOK
HaTypaJIbHBIM https://m.edsoo.ru/7f4218be
37 VMHOKEHUE U [IEJIEHNE CTEIIEHEN. bubmmorexa [IOK
https://m.edsoo.ru/7f42276e
38 YMHOXKEHME U [EeJIEHUE CTENICHEN. bubmmorexa [IOK
https://m.edso0.ru/7f422930
39 Bo3Benenue B cTeneHb Mpon3BeICHUS bubnmoreka [JOK
U CTEIEHU. https://m.edsoo.ru/7f422af2
40 Bo3Benenue B creneHb NpOU3BEICHUS bubnuorexa [JOK
U CTEIEHU. https://m.edsoo.ru/7f422cc8
41 OpnHouJIEH U €r0 CTaHAAPTHBIN BU/L. bubmmorexa [TOK

https://m.edsoo.ru/7f422fca
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bubmuorexa [JOK

42 YMHOXCHHE OIHOLIICHOB. https://m.edsoo.ru/7f423182
43 Bo3Benenue ogHOYIEHA B CTENEHb. Bubmaorexa ITOK
https://m.edsoo.ru/7f42432a
44 Bo3Benenue o/iHOUJICHA B CTCIICHb. bubmorexa LHOK
https://m.edsoo.ru/7f42464a
bu6mmoreka [IOK
45 DyHKuuH y=X2 1 y=X3. https://m.edsogru/7f424c12
% | ymauny=ny=o. sl stsooruTEe2e12
KonTponbnas padora Ne 4, Tema
47 «Onaounensl. CTeneHs ¢ bubnmorexa [IOK
https://m.edsoo.ru/7f4251d0
HaTypaJIbHBIM TTOKa3aTeJIeM»
. bu6mmoreka [IOK
48 MHOro4JIeH 1 €ro CTaHAapTHBIN BUJL. https://m.e dsogru [7£423312
49 MHOro4ieH 1 ero CTaHAapTHBIN BU/I. bubmmorexa LOK
https://m.edsoo.ru/7f4237fe
50 Clo)xeHre ¥ BEIYUTaHUE bubmuorexa [JOK
MHOT'OYJICHOB. https://m.edsoo.ru/7f4239de
51 ClI0)KeHHE ¥ BEIYUTAHUE
MHOT'OYJICHOB.
59 Cl10)KeHHE ¥ BEIYUTAHUE
MHOT'OYJICHOB.
53 CrnokeHne U BEIYUTAaHHUE
MHOTOYICHOB.
54 Cl10KeHHE U BEIYUTAHUE
MHOT'OYJICHOB.
55 CnoXeHHE U BBIUNTAaHHUC bu6nmoreka [JOK

62


https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

MHOT'O4YJICHOB.

https://m.edsoo.ru/7f420482

CrnoskeHne 1 BEIYUTaHHE

56
MHOT'OUJICHOB.
Kontponbnas padota Ne 5 Tema
57 «CrnoxxeHre U BBIYMTaHUE bubmorexa LIOK
https://m.edsoo.ru/7f42064e
MHOT'OUYJICHOBY.
58 YMHOXEHUE 0JIHOWICHA Ha bubnmoreka [JOK
MHOT'OUJIEH. https://m.edso0.ru/7f420806
59 YMHOKEHHE OJTHOUJICHA Ha bubmuorexa [JOK
MHOI'OYJIEH. https://m.edso0.ru/7f4209a0
60 Brinecenne 0011ero MHOKUTENS 3a bubnuorexa [JOK
CKOOKH. https://m.edsoo.ru/7f420e6e
61 YMHOXEHHE MHOTOWJICHA Ha bubnuorexa [JOK
MHOTOYJIEH. https://m.edsoo0.ru/7f427c32
62 YMHOKEHHE MHOTOWICHA Ha bubmuorexa [JOK
MHOTOYJIEH. https://m.edsoo.ru/7f427e8a
63 Paznoxenne MHOro4seHa Ha bu6mmoreka [IOK
MHOXHTEIH CIIOCOOOM IpyNIHUPOBKH. https://m.edsoo0.ru/7f42836¢
64 Paznoxxenne MHOrO4I€Ha Ha
MHOXHUTEH CTIOCOOOM TPYIIITUPOBKH.
65 KontponsHas padora Ne 6 Tema
«IIpousBeeHNE MHOTOWICHOBY.
66 Bo3Benenue B kBazipar u B Ky0
CYMMBI U Pa3HOCTH JABYX BBIPaXKEHUII.
67 Bo3Benenue B kBaapar u B Ky0 bubnuorexa [JOK
CYMMBI ¥ Pa3HOCTH JIBYX BBIPAKECHUH. https://m.edsoo.ru/7f4284de
68 Paznoxxenre Ha MHOKUTEIH C bubmuorexa [JOK

MTOMOIIBIO (hOPMYJT KBaIpaTa CyMMBI

https://m.edsoo.ru/7f42865a
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" KBaJipaTa pa3HOCTHU.

Paznoxenne Ha MHOKHUTEIIH C

69 MOMOIIIBI0 (HOPMYIT KBaIpaTa CyMMBI bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
U KBaJipaTa pa3HOCTH.
70 YMHOXEHHEe pa3HOCTH JIBYX
BBIPQ)KEHUE HA X CyMMY.
71 YMHOXEHUE Pa3HOCTH IBYX
BBIPQ)KEHUE HA X CyMMY.
7 Paznoxenue pasHOCTH KBaJgpaToB Ha bubnnoreka [JOK
MHOKHTEIH. https://m.edso00.ru/7f421044
73 Paznoxenue pasHOCTH KBaJpaToB Ha bubnuorexa [JOK
MHOKUTEIH. https://m.edsoo.ru/7f41de76
74 PaznoxxeHnne Ha MHOXXUTENN CyMMBI U bubnuorexa [JOK
pa3HOCTH KyOOB. https://m.edsoo.ru/7f41dff2
75 Pa3no)xeHre Ha MHOXUTEIU CYMMBI U
pa3zHoCcTH KyOOB.
KontponsHas padora Ne 7 Tema
76 «DopMyIIbl COKPaIECHHOTO
YMHOXKEHUS
77 [TpeoOpazoBanme 1ETOTO BEIPAKEHUS
B MHOTOYJIEH.
78 [IpeoOpa3oBaHue 11EI10T0 BBIPAKEHUS bubnuoreka [IOK
B MHOTOYJIEH. https://m.edsoo.ru/7f41el6e
79 [IpeoOpa3oBaHue 11E7T0T0 BHIPAKEHUS bubnuoreka [IOK
B MHOT'OYJIEH. https://m.edsoo.ru/7f41e42a
80 [IpumeHneHue pa3MuHbIX CIOCOOOB bubnnorexa [JOK
JUISL Pa3JIOKEHHS] HA MHOXKUTEIIN. https://m.edsoo.ru/7f41e8a8
81 [IpumeHneHue pa3MuHbIX CIOCOOOB bubnnorexa [JOK
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AJIA PA3JIOKCHHUA Ha MHOKHUTCIIN.

https://m.edsoo.ru/7f41ed80

[IpumeHeHnue pa3IMuHbIX CIOCOOOB

82 JUIS pa3jioKEeHUsI HAa MHOKUTEIIH.

Kontponbnas padota Ne 8 Tema
83 «IIpeobpazoBaHue 1ETBIX

BBIPXKCHUID
84 Jlunelinbie ypaBHEHHUS C IByMs bubnmoreka [JOK

MePEMEHHBIMHU. https://m.edsoo.ru/7f41ea24
85 JInHeliHbIe ypaBHEHHUS C IBYMs

MEPEMEHHBIMH.
86 JIuneiinble ypaBHEHUS C IByMs bubnnorexa [JOK

[IEPEMEHHBIMU. https://m.edsoo.ru/7f41ef06
87 I'padux MuHEHHOTO ypaBHEHUS C

JBYMS TIEPEMEHHBIMH.
88 I'padux MuHEHHOTO ypaBHEHUS C bubnuoreka [IOK

JBYMSI IIEPEMEHHBIMHU. https://m.edso00.ru/7f41f078
89 I'padux nuHEHHOTO ypaBHEHUS € bubnnorexka [JOK

JBYMS [IEPEMEHHBIMU. https://m.edsoo.ru/7f41f1fe
90 Cucrem ITMHEWHBIX YPaBHEHUN C bubnuotexa [JOK

JBYMSI IIEPEMEHHBIMHU. https://m.edso00.ru/7f427282
01 CucreM IMHEWHBIX YpaBHEHUN € bubnmnoreka [JOK

JBYMSI IIEPEMEHHBIMHU. https://m.edsoo.ru/7f427412

bubnuoreka [IOK
92 (T0COD HOACTAHOBKH. https://m.edsogru/7f426d1e
93 Crioco6 moJICTaHOBKH.
bubnnorexa [JOK

%4 (TI0C06 NOACTAHOBKH. https://m.edsogru/7f41f50a
95 Crioco0 CIToKEeHHS. bubmmoreka [JOK
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https://m.edsoo.ru/7f429c6¢

96 Croco0 CIIoXeHN. 1
97 Kontponbnas padota Ne 9 Tema 1 1
«CucTtembl JIMHEWHBIX YPaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
98 METOIOB Kypca 7 kiracca, 00001eHue 1 Enbmiorexa IOK
Hu P ’ - https://m.edsoo.ru/7f429f32
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOIOB Kypca 7 Kiiacca, 00001eHue 1 Brommozexa [IOK
Hv P ’ - https://m.edsoo.ru/7f42a0e0
3HAHU
100 HToroBast KOHTpOJIbHAS paboTa 1 1
IToBTOpEHNE OCHOBHBIX MOHATHH H
101 METOIOB Kypca 7 Kiiacca, 00001eHue 1 Bubmzorexa LIOK
Hu P ’ - https://m.edsoo.ru/7f42a27a
3HAHUN
IToBTOpEHNE OCHOBHBIX MOHATHH U
102 METOIOB Kypca 7 Kiiacca, 00001eHne 1 bubmorexa [IOK
Hv P ’ - https://m.edso00.ru/7f42a900
3HAHUN
BIIEE KOJIMYECTBO UACOB I1
OBII] OJ1 CTBO CO O 102 10

[NPOTPAMME
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8 kiace
TemaTHyeckoe IIAHMPOBaHHUE

Ne | Tema pasgena KoumyecrBo |KoauuyectBo |KoHTpoJIbHBIE
4acoB 10 | YacoB 1o | padoThI
nporpamMmme KTII

1. |PaunuonanbHbIe BHIpAXKEHUS 44 44 3+1Bx+1nmomyr=>5

2. | KBagparueie kopHu. JleicTBuTENBbHBIC 25 25 1

qucia

KBanparueie ypaBHEHUS 26 26 2
[ToBTOpEeHUE 7 7

Uroro: 102 102 9




KasennapHo-reMaTn4eckoe NJIaHUPOBaHNe

Ne Jara npoBenenust Kou-Bo
Tema pasjgesia, ypoka
ypoKa IJIAH dakr 4acoB
1 yeTBepTH
I'naBa 1. | PanuoHajibHble BbIpPa:KeHUSI 44 4

1 4.09 [ToBTOpEeHME Kypca anreOpsl 7 Kiiacca. 1

2 5.09 [ToBTOpeHME Kypca anreOpsl 7 Kiacca. 1

3 6.09 IToBTOpEeHME Kypca anreOpsl 7 Kiiacca. 1

4 709 Panmonansueie 1poou. [ToBTopenue. @opmyibt 1
COKPAIICHHOI'O0 YMHOXEHHUSI.

5 9.09 PaLu/IS)HaJILHLIe I[p061:1. [ToBTopenne. Cucremsl 1
JTUHEHHBIX YPaBHEHUH C ABYMS MIEPEMEHHbBIMHU.

6 10.09 OcHOBHOE CBOMCTBO panioHanbHOM Apoou. [ToBTopenue. | 1
CucreMbl JTHHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

7 12.09 OcCHOBHOE CBOMCTBO pallMOHAIBLHOMN APOOH.

8 13.09 Bxoounas konmponvnas paboma. 1

9 14.09 AHanu3 KOHTpOJbHOW paboTel. OCHOBHOE CBOWMCTBO
paloHaIbHOU APOOH.

10 16.09 CnoxxeHue U BBIUMTAHUE PALMOHAIBHBIX Jpodeit c | 1
OJTMHAKOBBIMH 3HAMEHATEIISIMH.

11 17.09 CnoxxeHue W BBIUMTAHUE PAMOHAIBHBIX JpoOel ¢
OJTMHAKOBBIMH 3HAMEHATEIISIMH.

12 19.09 CnoxxeHue W BBIUMTAHUE PAMOHAIBHBIX Jpo0el ¢
OJTMHAKOBBIMH 3HAMEHATEIISIMH.

13 21.09 CroxeHne M  BbIUMTaHHWE pAIMOHAIBHBIX  Jpobeit | 1
C pa3HbIMU 3HAMEHATEJSIMU.

14 23.09 CroxeHne M  BbIUMTaHHWE pAIMOHAIBHBIX  Jpobeit | 1
C pa3HBIMU 3HAMEHATEJSIMU.

15 24.09 CroxeHne ¥  BbIUMTaHHWE pAIMOHAIBHBIX  Jpobeit | 1
C pa3HbIMHU 3HAMEHATEJISIMU.

16 26.09 CnoxxeHue ¥  BBIYMTAHME palMOHAIBHBIX  Jpodeil | 1
C pa3HbIMHU 3HAMEHATEIISIMU.

17 30.09 CnoxxeHue ¥  BBIYMTAHME palMOHAIBHBIX  Jpodeit | 1
C pa3HbIMHU 3HAMEHATEIISIMU.
O6oOmaromuii  ypok mo Teme «OCHOBHOE CBOMCTBO | 1

18 1.10 pauvoHanbHOH  npobu. ClokKeHHe W BBIYUTAHHE
palMoOHAIBHBIX APOOEH.
Koumponsnaa paooma Nel no meme: «Ocnognoe |1

19 3.10 ceoiicmeo  pauuonanvhou  Opoou. Cnoxcenue u
gvluUmanue payuoHaIbHuIX Opodei»
AHanu3 KOHTPOJIbHOM paboThl. YMHOXeHHE U jeneHue | 1

20 7.10 panMoHanbHBIX JpoOei. BosBeneHue panmoHaNbHOM
JTpOOH B CTETEHB.

21 8.10 YMHOXKEHHEe W JefieHHe  palMoOHAIBHBIX  japobeil. | 1
Bo3BeneHue panroHalIbHOM 1po0u B CTENEHb.

29 10.10 YMHOXKEHHEe W JefieHHe  palMoOHAIBHBIX  Japobeil. | 1
Bo3BeneHue paroHalIbHOM 1po0U B CTENEHb.

23 14.10 YMHOXEHHE W JIeJIeHWe  palHoOHAIBHBIX  Japolei. | 1
Bo3BenieHne parmoHaIbHOM Jpo0Ou B CTENCHb

24 15.10 Tox/1ecTBEeHHBIC npeoOpa3oBaHMs panoHaNbHBIX | 1




BBIPAYKCHU.

o5 1710 TomneCTBevHHHe npeoOpa3oBaHus panuoHanbHbIX | 1
BBIPAXKEHUI.
26 2110 TomﬂeCTBevHHLIe peoOpazoBaHus panuoHanbHbIX | 1
BBIPAXKEHUII.
27 2210 TomﬂeCTBevHHLIe peoOpazoBaHus panuoHanbHbIX | 1
BBIPAXKEHUII.
Koumponvnasa paboma Ne2 no meme: «Ymnoxncenue u | 1
28 24.10 Oenenue pauuonanvuwvlx O0pooei. Toxcoecmeennvie
npeoodpa30eanun payuoHAIbHbIX bIPAIHCCHUIL.
2 4YeTBEPTh
29 5.11 PaBHOCHIIbHBIC ypaBHEHMS. ParinoHaibHBIC ypaBHEHUSI. 1
30 711 PaBHOCWIIbHBIC ypaBHEHMs. PallnoHaJIbHBIE YPABHEHUSL. 1
31 11.11 PaBHOCHIIbHBIC ypaBHEHHS. ParinoHalbHBIC ypaBHEHUSI. 1
32 12.11 CreneHs C 1eNIbIM OTPULIATEIbHBIM MTOKA3aTEIIEM. 1
33 1411 CreneHs C 1eNIbIM OTPULIATEIbHBIM MTOKA3aTEIIEM. 1
34 18.11 CTteneHb C 1eJIbIM OTPULIATEIIbHBIM TOKA3aTEIEM. 1
35 19.11 CreneHb € 1IeJbIM OTPULIATENIbHBIM I10KA3aTEIEM. 1
36 21.11 CBOMCTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM. 1
37 25.11 CBolicTBa CTENEHHU C IIEJIBIM I10Ka3aTeIEM. 1
38 26.11 CBOMCTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM. 1
39 28.11 CBolicTBa CTENEHH C IIEJIBIM I10Ka3aTeIEM. 1
40 2.12 OyHKIMS Y=K/X, €€ CBOWCTBA U TrpaduK. 1
41 3.12 DyHKIUS Y=K/X, €€ CBOWCTBA U rpaduK. 1
42 5.12 OyHKIMS Y=K/X, €€ CBOWCTBA U TpaduK. 1
43 9.12 OyHKIMS y=K/X, €€ cCBOWCTBa U rpaduK. 1
44 10.12 [ToBTOpEeHME U crcTeMaTH3allks Y4eOHOr0 MaTepuara. 1
Konmponsnaa paooma Ne3 no meme: «Payuonanvnuie | 1
45 12.12 ypasnenus. Cmenenv ¢ UeabIM OMPUUAMETbHHIM
nokazamenem. Qynkyua y = k/x u eé zpaghux»
I'maBa 2. | KBaapatHbie KOpHH. JleficTBUTEIbHBIC YHCIA 25 4.
46 16.12 dynxims Y = X2, u eé rpaduxk. 1
47 17.12 dyukuus Y = X%, u eé rpaduk. 1
48 19.12 Konmponvnas paboma 3a nepsoe nosiyzooue. 1
49 2312 AHanu3 KOHTPONBHOH paboThl. DyHKmuS Y = X2, u eé
rpaduk.
50 2412 KBampatuele kopHu. Apudmernueckuid KBaapaTHbIN | 1
KOPEHB.
51 26.12 KBampataele kopHH. ApudmeTnueckuil KBaapaTHBIN | 1
KOPEHB.
3 4yeTBEePTH
59 13.01 KBampataele kopHu. Apudmernueckuid KBaapaTHbIH | 1
KOPEHB.
53 1401 KBampataele kopHu. Apudmernueckuid KBaapaTHbIH | 1
KOPEHB.
54 16.01 MHOXECTBO U €T0 3JIEMEHTHI. 1
55 20.01 MHOKECTBO H €0 JJICMEHTHI. 1
56 21.01 [TogmHuoxkecTBO. Onepanivy HaJl MHOKECTBaAMHU. 1
57 23.01 [TonmHOXkecTBO. Onepanuu Hai MHO)KECTBAMHU. 1
58 27.01 UrcnoBble MHOYKECTBA. 1
59 28.01 UrcoBble MHOXKECTBA. 1
60 30.01 CBoiicTBa apuPMETHISCKOTO KBAAPATHOTO KOPHSI. 1




61 3.02 CBoiicTBa apu(PMETHISCKOTO KBAAPATHOTO KOPHSI. 1

62 4.02 CoiicTBa apu(METHUECKOro KBaPaTHOTO KOPHSI. 1

63 6.02 ToxnecTBeHHbIe npeoOpa3oBaHus BbIpakeHui, | 1
COJIep KALINX KBAJAPATHBIC KOPHH.

64 10.02 ToxnecTBeHHbIe npeoOpa3oBaHus BbIpakeHuil, | 1
COJIep KALINX KBAJAPATHBIE KOPHH.

65 11.02 ToxecTBeHHbIE peoOpazoBaHus BbIpakeHui, | 1
COJIep KALINX KBAJAPaTHbIC KOPHH.

66 13.02 ToxecTBeHHbIE peoOpazoBaHus BbIpakeHui, | 1
COJIep KALIMX KBAJAPaTHbIE KOPHH.

67 17.02 ToxecTBeHHbIE peoOpazoBaHus BbIpakeHui, | 1
COJIep KALIMX KBAJAPaTHbIE KOPHH.

68 18.02 OyHKIUA Y = Jxu eé rpaduk. 1

69 20.02 OyHKIUS Y = N rpaduk. 1

70 24.02 OyHKIUA Y = N rpaduk. 1

71 25.02 IToBTOpEHME M cHCcTeMaTH3alks YI4eOHOr0 MaTepuara. 1

72 2702 Konmponsnaa paooma Ne 4 no meme: «Keaopammuwie | 1
KOpHUW)»

I'naBa 3. | KBagpaTHble ypaBHeHUs1 26 u.

73 3.03 Amnanu3 KOHTpoJbHOH paboTel. KBaspaTHbie ypaBHEHHUSI. 1

74 403 KBagpatHsle yPaBHEHH. Pemenne HenoyHbIX | 1
KBaJIPaTHBIX YPaBHEHU.

75 6.03 KBagpatHble yPaBHEHH. Pemenne HenosHbIX | 1
KBaJIPaTHBIX YPaBHEHUIA

76 10.03 dopmysia KOpHEH KBapaTHOTO YpaBHEHUSI. 1

77 11.03 dopMya KOpHEH KBaIPaTHOTO YPaBHEHHUSI. 1

78 13.03 dopmyIia KOpHEH KBaJIpaTHOTO YPaBHEHHUSI. 1

79 17.03 DopmyJsia KOpHEH KBaPAaTHOTO YpaBHEHHUSI. 1

80 18.03 Teopema Buera. 1

81 20.03 Teopema Buera.

4 yeTBepTH

82 31.03 Teopema, obpatHas Teopeme Buera 1

83 1.04 IToBTOpeHue U cucTeMaTu3anus yueOHOro MaTepuaa. 1
Konumponvnas paboma Ne 5 no meme: «Keaopammnwie 1

84 3.04
ypasnenun. Teopema Buemay»

85 7.04 AnHanu3 KOHTpoJbHOH paboTel. KBampaTHeiid TpéxwieH 1

86 8.04 KBazpaTHblil TpeX4JIeH. 1

87 10.04 KBaznpaTHblil TpexusieH. 1

88 14.04 Pemenne ypaBHEeHHH, CBOASIIMXCA K KBaJpaTHeIM | 1
YpaBHEHHSIM

89 15.04 Pemenne ypaBHEeHHH, CBOASIIMXCA K KBaJpaTHeIM | 1
YpaBHEHHSIM

90 17.04 Pemenune ypaBHeHHH, cBoOIAUIMXCA K KBaJApaTHbIM | 1
yYpaBHEHHSIM

91 21.04 Pemenune ypaBHeHHH, cBoOIAUIMXCA K KBaJApaTHbIM | 1
yYpaBHEHHSIM

92 29 04 ParmmonanbHbIe YPABHEHHS KaK MAaTCMaTHIECKHE MOJENH 1
peabHBIX CUTYAIH.

93 24,04 PanmonanbHele YPABHEHHUs KaK MATEMATHYECKHE MOZENH 1
peabHBIX CUTYAIH.

94 28.04 PanmonaneHbIe ypaBHEHHS KaKk MaTeMaTH4ecKue mojnenu | 1




peabHBIX CUTYALIH.
95 29.04 ParnmonanbHble YPABHEHHUS KK MATEMATHUECKHE MOZEIH 1
pealbHbIX CUTYALMI.
96 5.05 [ToBTOpeHue U cucTeMaTu3anus yueOHoOro MaTepuana. 1
97 6.05 Korimpoﬂbuaﬂ paooma Ne 6 no meme: «Keaopammuwrit | 1
mpéxuneny
IloBTOpEHUE 7 4.
98 8.05 [ToBTOpeHue no Teme: «PanroHaIbHbIC BBIPAKCHUS 1
99 12.05 [ToBropenue no teme: «KBagpaTHbIC KOPHIY. 1
100 13.05 Hmozosas konmponvhas paboma. 1
101 1505 AmnHanu3 KOHTpoJbHOU paboThl. Permenue ynpaxuenwii 3a | 1
Kypc asreOpsl 8 Kiacca.
102 22.05 O06o6marmuil ypok 3a Kypc aredpsl 8 kinacca 1
KanengapHo temaTudeckoe miiaHupoBaHue no ajredpe 9 kiace.
Homep Koua- | Jlata npoBeaeHust
Tema ypoka BO
YpPOKa 4ACOB IJ1aH DaKkTHY.
1 IToBTOpenue kypca 8 kiacca 3
2
3
4 Bxoonasa xkonmponvuas paboma. 1
I'naa 1. HepaBenctna (20 4)
3) UucioBble HEPABEHCTBA. 3
6
7
8 OCHOBHBIE CBOHCTBA YMCIIOBBIX HEPABEHCTB. 2
9
10 CroxeHne 1 yMHOXKEHUE YUCIIOBBIX HEPABEHCTB. 3
11 OneHnBaHUE 3HAYEHUS BHIPAYKEHUSI.
12
13 HepaBeHncTBa ¢ 0/1HOI IEPEMEHHOM. 1
14 Pemrenne nuHENHBIX HEPABEHCTB C OJHOU 4
15 nepeMeHHON. YucaoBble MPOMEKYTKHU.
16
17
18 CucTeMbl TUHEHHBIX HEPABEHCTB C O/IHOM 5
19 MePEMEHHOM.
20
21
22
23 [ToBTOpEHME U cucTeMaTU3aus y4eOHOTO 1
MaTepHaa.
24 Konumponvuas paboma Nel 1
I'nasa 2. KagpaTnunas pynkuus(304)
25 [ToBTOpEHUE U pacmIMpeHne CBeIeHUH 0 PyHKIUH 3
26
27
28 CaoiicTBa GyHKIUU 3




29

30

31

32

[Moctpoenue rpaduka dpyukimu y = Kf(X) 2

33

34

35

36

[Toctpoenue rpaduka Qynkuuu y =f(x) +buy =f(x |4
+ a)

37

38

39

40

41

KBanpatuunas ¢pyHkuus, ee rpaduk 1 CBONCTBA. 5

42

Konumponvnas paboma N2 1

43

44

45

46

47

Pemenne kBagpaTHBIX HEPABEHCTB. 5

48

49

50

Cucremsl ypaBHCHI/Iﬁ C ABYM: IICPCMCHHBIMU. 5

51

52

53

[ToBTOpEeHUE M cucTEeMaTH3aLUs Y9eOHOTO 1
MarepHana.

54

Konmponvnaa paboma Ne3 1

I'maBa 3. JjieMeHThI NPUKJIATHON MaTeMATHKH

20 v)

55

56

MaremaTrnueckoe MOAECITMPOBAHUE 2

57

58

59

IIpouieHTHBIE pacueTsl 3

60

61

AOCOII0THAS U OTHOCUTEIIbHAS NOTrpCIIHOCTH. 2

62

63

64

OcHoBHbIE MpaBUjIa KOMOMHATOPUKU 3

65

66

YacToTa ¥ BEpOSATHOCTh CIy4alHOTO COOBITHS 2

67

68

69

Kiaccuueckoe onpeneneHue BEposSTHOCTU 3

70

71

72

HauanrpHble CBEJIEHNSA O CTATUCTUKE. 3

73

[ToBTOpEHME U cucTemMaTu3alus y4eOHOTO 1
MaTepuaa.

74

Koumponvnan paboma Ned 1




I'naBa 4. YUucaosbie npome:xxyTku ( 204)

75 HucnoBble TOCIEN0BATENBHOCTH. 2

76

77 Apudmerrueckas Mporpeccusl. 4

78

79

80

81 CyMMa 1 IepBBIX YWICHOB apH(PMETHIECKOI 3

82 porpeccuu

83

84 I'eomeTpuueckas nporpeccus 3

85

86

87

88 CyMMa HIepBBIX 1T YWICHOB F'€OMETPHYUCCKOM 3

89 porpeccun

90

91 Cymma O0eCKOHEYHOH TeOMETPUYECKOM Mporpeccuu, y | 3

92 KOTOPOH MOJyJIb 3HAMEHATEIISI MeHbIIE |

93

94 [ToBTOpEHME U cucTeMaTU3aIys y4eOHOTO 1
MaTepuaa.

95 Konmponvnaa paboma Ne5 1

IloBTOpeHue n cucremaTusanus yaeoHoro marepuaJa (10 4)

96-105 | IToBTOpEeHHE U cCUCTeMAaTH3aIHs Y9eOHOTo Mateprana | 10

3a Kypc anreOpsl 9 kiacca




«"EOMETPHUS» B 7-9 KITACCAX

INOACHUTEJIBHAS 3AIINCKA

I'eomeTpusi Kak OOUH M3 OCHOBHBIX DPa3JelOB LIKOJIBHOM MAaTE€MAaTHKH, MMEIOLIUM CBOEH
[EeNbI0  00eCreunTh M3yYeHHE CBOMCTB M pa3MepoB (GUTYp, UX OTHOIIEHWH M B3aUMHOE
pacHoJIOKEHUE, OMNHUPAECTCS Ha JIOTMYECKYH0, JOKa3aTelbHYI JIMHUK. lleHHOCTh wu3yuyeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs 3aKIIOYACTCSd B TOM, YTO OOyYarOLIHiics
YUYUTCS TNPOBOAUTH JIOKA3aTEIbHBIE PACCYKJEHHUS, CTPOUTHh JIOTUYECKHE YMO3aKJIKYEHUS,
JIOKa3bIBaThb HMCTUHHBIE YTBEPXKAECHUS U CTPOUTH KOHTPIPUMEPBI K JIOXKHBIM, IIPOBOJAUTH
paccyXJIeHUs «OT MPOTUBHOTO», OTIMYATh CBOICTBa OT MPU3HAKOB, (HOpPMyIHpPOBaTH OOpaTHbHIE
YTBEPKACHHUS.

[{enbto U3yueHusi TEOMETPUN SBIISETCS UCIIOIb30BAHHUE €€ KaK MHCTPYMEHTA IPU PELIEHUH KaK
MaTeMaTHYECKUX, TaK U MPAaKTHUUECKUX 3a/1ay, BCTPEUAIOIINXCS B pealibHOM XKu3HU. OOydaromuiics
JOJDKEH HAYYUTBCS ONPEACNSTh T'€OMETPHUECKYIO (UTYpy, OIMCHIBATH CIOBAaMH YEPTEXK WIH
PUCYHOK, HaWTH IUIOIIAAh  3€MENbHOIO  Y4YacTKa, paccuuTaTh HEOOXOAMMYIO  UIMHY
ONITOBOJIOKOHHOTO Kalelst miu TpedyeMble pa3Mephl rapaxa st aBTomoOwist. [lpu pemennn 3amay
MPAKTUYECKOTO XapakTepa OOYYaloUIUiicsl y4HUTCS CTPOUTh MAaTeMaTUYECKHUE MOJENU peabHBIX
YKU3HEHHBIX CUTYallul, IPOBOJUTH BBIYMCIICHUS U OLIEHUBATh MIOJYyYEHHBINA PE3yJIbTaT.

BaxxHo mopuepkuBaTh CBA3M I'€OMETPUU C APYTMMHU YYEOHBIMH IpeIMeTaMH, MOTHBHPOBATh
MCIIONIb30BaTh OMNPEEICHUS TeOMETPUYECKUX (GUTyp M MOHSTUN, JTEMOHCTPUPOBATH MPUMEHEHUE
MOJYYCHHBIX YMEHHU B (DU3HMKE M TEXHUKE. DTU CBA3M HamOoJiee SpKO BUIHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue cooTHOIIECHU», «MeToa koopaunat» u «Teopema [Tudaropay.

VYuebubiii Kypc «['eomeTpus» BKIIOYACT CJIEIYIOIIME OCHOBHBIC DAa3leNibl COACPIKaAHUS:
«I"eomerpuueckue GUTrypsl U UX CBOMCTBa», «3MepeHne reoMeTpUUECKUX BETUYUHY, «J]eKkapToBbI
KOOpJMHATHI Ha MJIOCKOCTH», «BeKkTopbl», «/IBUkeHus miockoctny», «[IpeobpasoBanus mogoous».

OO1u1ee 4nciIo 4acoB, PEKOMEHI0BaHHbIX JUIs U3yueHHs yueOHoro Kypca «I'eomerpusi», — 204
yaca: B 7 kiacce — 68 yacoB (2 yaca B Hellento), B 8 kinacce — 68 yacoB (2 yaca B HeJlenio), B 9 kimacce
— 68 yacoB (2 yaca B HEJIEIIO).

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA NMPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOGHHA Iporpammbl yueOHoro Kkypca «['eomerpusi»
XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHME:

MIPOSIBJIEHUEM MHTEPECA K MPOLUIOMY M HACTOAIIEMY POCCUHMCKOW MAaTEMATHKH, IIEHHOCTHBIM
OTHOLLIEHHUEM K JOCTUKEHUSAM POCCUNCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTHUYECKOU IIKOJIBI, K
UCIOJIb30BAHUIO 3TUX JOCTHXKEHUI B IPYTUX HAyKax M MPUKIIAJHBIX cepax;

2) rpasKIaHCKOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA U pealu3aluy ero Ipas,
NPEeJCTaBICHUEM O MaTeMaTUYECKHX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpaXJAaHCKOro oOImiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUM HAayKH, OCOZHAHUEM
BAKHOCTU MOPAJIbHO-3THYECKHUX ITPUHINIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyAoBOE BOCIIUTAHHE:



YCTAaHOBKOW Ha AaKTUBHOE YYacCTHE B PEIICHUHM TNPAKTHYCCKUX 3aJad MaTeMaTHYECKOU
HaIPaBJIECHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTHYECKOro 0Opa3oBaHHUs HAa MPOTSHKEHUU BCEH
JKU3HU JUIS YCHEIIHON MpOQECCHOHATBHON ACSITENbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM HWHIWBUIYaTbHOW TPACKTOPUU OOpPA30BaHUS U KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIUTAHHE:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U O3CTETUYECKOMY BOCIHPHUSATHIO MAaTEMaTUYECKHX
00BEKTOB, 3aJla4, PEIICHUM, PACCYKJICHUM, YMEHUIO BHUJIETb MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAIEeH B JEATCIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUsI YENOBEKa, TMPUPOAbI U 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHYeCKOW HayKH Kak cQepbl 4YelOBEUECKOW JESITCIIbHOCTH, JTaloB €€ pa3BUTUA H
3HAYUMOCTH IS Pa3BUTHS [HMBUIM3ALMH, OBJIAJICHUEM S3BIKOM MAaTEMAaTHKH M MaTeMaTHYECKOM
KyJbTypOH Kak CpEeJACTBOM I[IO3HAHHWS  MHpA, OBJIAJIEHUEM NPOCTEUIIMMU  HABBIKAMU
MCCJIEI0BATEIbCKOM JIEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POPMHUPOBAHUE KYJILTYPHI 3/I0POBbS U IMOIHOHAIHHOIO
0J1aronmosIy4us:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTUUYECKUE 3HAHUS B MHTEPECaX CBOETO 370POBbsI, BEICHHS
37I0pOBOr0 00pasa >KU3HU (30POBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUA M OTIbIXA,
perynspHas (usnueckas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpUEHTAIIME Ha TMPUMEHEHHE MAaTEeMaTUYECKHX 3HAHUW MJis pelIeHHs] 3a7ad B 00JacTH
COXPAHHOCTH OKpYXarolleld Cpenapl, I[UIAHUPOBAHUSA IIOCTYNIKOB UM OLEHKM HMX BO3MOXKHBIX
MOCNEACTBUM JJI1 OKpY’KaIoIlel Ccpelbl, OCO3HAHHWEM TIJ00aJbHOTO XapakTepa SKOJOTHYECKHX
npoOJIeM U yTeH UX PEIICHHUS;

8) amanTanusi K N3BMEHAIONIUMCS YCJIOBUSIM COUMATbHONH M MPUPOIHON Cpeabl:

TFOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUAX HEONPEAECIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO NEATEIbHOCTb, B TOM YHUCJIE€ YMEHUE YUMUTHCS Yy JIPYTUX
mrosied, mpuoOpeTaTh B COBMECTHOM JCSTENIHHOCTH HOBBIE 3HAHMS, HABBIKU U KOMIIETCHIIMH W3
OTIBITA IPYTHUX;

HEOOXOAMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWUW, B TOM YHCJIE€ (OPMYIUPOBATH HJICH,
MOHSTHSI, TUIOTE3bl 00 OOBEKTaxX W SBJICHUAX, B TOM UHCJIE paHEe HEU3BECTHBIX, OCO3HABAThH
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMI0, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOMHUA KOHTPMEp, KOPPEKTHPOBATH MPUHHUMAEMbIC PEIICHHWS | JICUCTBUS,
(GbopMyIIMpOBATh U OIIEHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

ba3zoBble JJornueckue AeMcTBUA:

L] BBISIBJIAATE H XapaKTepH?;OBaTI) CymeCTBeHHBIe HpI/ISHaKI/I MATEMATHUYCCKUX O6L€KTOB,
MOHITHUI, OTHOIICHUH MEXIy TMOHATUSAMHU, (DOPMYIUPOBATH OIpEACTICHUS TMOHSATUH,
YCTaHABIWBATh CYIIECTBEHHBIN MpPU3HAK KJIACCH(PUKAIMKM, OCHOBAHHUS IS 00OOIIEHUS W
CpaBHEHUS, KPUTEPUU MTPOBOAMMOIO aHAIIN3A;



BOCIIPUHUMATh, (GOPMYIUPOBATH W MPEOOpPa3OBbIBaTh CYXACHUSA: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeurs B (pakTax,
JMAHHBIX, HaAOJIONEHUSAX U YTBEPXKACHUAX, IMpeajaratb KpPUTEpUU [IJIs  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOYeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MATEMATHYECKUX YTBEPXKIACHUM (TpsIMbIe U OT IPOTHUBHOIO),
MPOBOAUTH CAMOCTOSITEJIBHO HECIOXKHbIE J0Ka3aTelbCTBA MaTeMaTHYeCKUX (aKTOB,
BBICTpAaUBaTh apryMEHTAIlMI0, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh Ccr1OCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeJLCKUeE AeiiCTBHA

UCIIOJIb30BaTh BONPOCHI KaK WCCIICIOBATCILCKUA WHCTPYMEHT TO3HaHWS, (OPMYIUPOBATH
BOIPOCHI, (UKCUPYIOIIUE TPOTUBOPEYUE, MPOOJIEMY, CaMOCTOSITEIbHO YCTaHABIMBATh
HCKOMOE U JJaHHOE, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHCHHC,
MPOBOAWTH IO CAMOCTOSITEIEHO COCTABJICHHOMY TUIAHY HECJIOXHBIA JKCIICPUMEHT,
HEOOJIBIIIOE KCCIICIOBAHNE MO YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0I;

CaMOCTOSITENILHO (POPMYJIUPOBaTh OOOOIICHUSI W BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIFO/ICHUS, UCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTh IIOJYYCHHBIX DPE3YJIbTATOB,
BBIBOJIOB M 000OIIEHHNI;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATH IMPEIITOJIOKCHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAlMM, JaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BbIOMpaTh, AHAIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM NpEACTABICHUS;

BbIOMpaTh (POopMy NpeCcTaBleHUs HHPOPMAUU M WUIIOCTPUPOBATh peIlaeMble 3aJlauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u ©X KOMOMHALMSIMY;

OLIEHUBATh HAA&KHOCTh HMH(OpPMAIMM MO KPUTEPUSAM, MPEUIOKEHHBIM YUUTENIEM WM
c(hOpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKACHHS B COOTBETCTBHHM C YCJIOBUSAMHU M LEIIMHU
oOIIeHMs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHUS MO XOAY pEIIeHHs 3aJadyd, KOMMEHTHPOBATH MOTyYEHHBIN
pe3yJbTar;

B X0/e OOCYXXICHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TeMBbI, MpPOOIEMEI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBATh NACHU, HALICIICHHBIC Ha IMMOMCK PEIICHHA, COIMOCTABIATE CBOU
CY)KICHHS C CYXJIEHUSMHU JAPYTUX YYaCTHHKOB [Wajnora, OOHApYy>KWMBaTh pa3inuue |
CXOZICTBO TIO3UIUH, B KOPPEKTHOU (hopme (hOpMyIUpOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;
NPpEACTABIATE PE3YyJbTaTbl PCIICHHUA 3aJadd, OSKCICPUMCHTA, HCCICIOBAHUSA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (GOpMaT BBICTYIUIGHHS C YYETOM 3a7ad Mpe3eHTAlud |
0COOEHHOCTEH ayIUTOPHH;



e [IOHUMaTh W MCIOJH30BATh MPEHUMYIICCTBA KOMAHIHOW M WHIAMBHIYyAIbHON pabOThI THpH
peIIeHNN Y4eOHBIX MaTeMaTHYCCKHX 3a71ad;

® [IpUHUMATh IIEJIb COBMECTHOH JICATCIBHOCTH, IUTAHWPOBATH OPraHHU3AIMIO0 COBMECTHOMU
paboTHI, pacmpeneisaTh BUABI padOT, JOroBapHBaThCs, OOCYXIaTh MPOIECC M PE3yJbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® yYacTBOBaTh B IpyHmoBBIX (hopmax paboThl (0OCYXKACHHS, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI U JPYTHE), BBIMOIHATH CBOK YacTh PaOOThI M KOOPJAWHUPOBATh CBOM JICHCTBUS C
JIPYTHMH YJCHAMH KOMAH[IbI, OIECHMBATh Ka4eCTBO CBOETr0 BKJIaga B OOIIMN MPOIYKT IO
KpUTEpUsIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranusauus:
® CaMOCTOSTEIBHO COCTaBIIAThH IUIAH, AITOPUTM PEHICHUS 3a7add (WM €ro 4acTh), BRIOMpPATh
croco0 pemeHus ¢ Y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(OpMAIUH.
CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:
® BIAJCTh CIOCOOAMHM CaMOMNPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ylibTaTa pelIeHUs
MaTeMaTHYECKON 3a1a4H;
® TPEIBHUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh NpPH PEIICHUH 3aJa4d, BHOCUTH
KOPPEKTUBBl B JCATCIBPHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJICHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH ITOCTaBICHHOW I W YCIIOBUSIM,
OOBSCHATh MPUUYUHBI JTOCTMHKCHHUS WJIM HEJOCTIDKECHUS 1IN, HaXOAUTh OIIMOKY, aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3yabTaThl OCBOEHMSI MPOrpaMMbl ydeOHOro Kypca K KOHIy oOyueHus B 7
KJ1acce.

PacriozHaBath  M3yueHHBIE TE€OMETpUYECKHE  (QUIYpbI, OMNPENENATh MX  B3aUMHOE
pacroyio’keHue, U300paxxaTb reoMeTpuueckue (GUrypbl, BHIMOJIHATh YEPTEKHU MO YCIOBUIO 3a/1aUH.
W3mepsaTs JIMHEWHBIE W YIVIOBBIE BEIWYMHBL. Pemare 3a1ayv Ha BBIYUCIICHHE IJIUH OTPE3KOB U
BEJIMYMH YTJIOB.

[TpoBoauTh rpyOyI0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEIMUYMH MPEIMETOB B PEabHOM JKU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pasMepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETHYUHBI.

CTpouts 4epTekH K F€OMETPUUECKUM 3a/1a4aM.

ITonb30BaTbCs MpU3HAKaMU PaBEHCTBA TPEYTrOJbHHUKOB, MCIIOJIB30BAaTh MPU3HAKH U CBOWCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB NP PEIICHUH 33]1a4.

[TpoBOIUTH JIOTUYECKHE PACCYKICHUS C UCIIOIBb30BAHUEM IT'€OMETPHUUECKUX TEOPEM.

[Tonp30BaThCs MPU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHBI,
MIPOBEJICHHOM K TMITOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEILIEHUU TEOMETPUUYECKUX 3a/1a4.

OnpenensaTh MapauIeNbHOCTh TPSIMBIX C TMOMOIIBIO YTJIOB, KOTOPbIE 00pazyeT ¢ HHUMH
cekymas. Onpenenars MapayIeIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYTrOoM IPsIMOM.

Pemats 3amaun Ha KiieT4aroit Oymare.



[TpoBOAUTH BBIYMCIEHUS M HAXOAUTh YHCIOBblE W OyKBEHHBIE 3HAUY€HUS YIJIOB B
FeOMETPUYECKHUX 3a/adax C MCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJBHUKOB U MHOTOYTOJIBHUKOB,
CBOWCTB yIJIOB, 00pa30BaHHBIX NPHU MEPECCUCHUH JABYX MapajuIeIbHBIX MPSIMBIX ceKyliel. Pemars
IIPAKTUYECKHE 3a/1a4 Ha HAX0XKJICHUE YTJIOB.

Brnaners moHsATHEM IeOMETPUYECKOr0 MECTa TOYEK. YMETh ONpPENesaTh OUCCEKTPUCY yria U
CEepPEeIMHHBIN MEPIICHIUKYIIAP K OTPE3KY KaK NT€OMETPUUECKUE MECTA TOYEK.

DopMyIMpOBATh ONPEAEICHUS OKPYXKHOCTM M Kpyra, XOpAbl W JHMaMeTpa OKpPYXKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILIECHUU 3aay.

Bnazers noHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOJUTh €€ LICHTP.
[Tonp3oBaTbess pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA IMEPECEKaloTCs] B OJHOU
TOYKE, U O TOM, YTO CEPEIUHHBIC NEPIECHAUKYISIPbI K CTOPOHAM TPEYrOJbHUKA IEPECEKAIOTCS B
OJTHOM TOYKE.

Bnagers noHATMEM — KacaTeJbHOM K OKPYXKHOCTH,  IIOJIb30BaTbCA  TEOPEMOM O
NEPIEHAUKYJSIPHOCTH KAacaTeIbHON U painyca, IPOBEJECHHOTO K TOUYKE KACAHMUSL.

[Tomp30BaTbcs  MPOCTEMINMMH  IE€OMETPUYECKMMH  HEPAaBEHCTBAMHM, IIOHMMATh  MX
IIPAKTUYECKUHA CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOCHUS C IOMOILBIO LIUPKYJIS U TMHEHKH.

Hpe,I[MeTHBIe PE3YJIbTAThl OCBOCHHSA NPOIPAMMBL yLIC6HOI‘O KypCa K KOHLY O6y‘leHI/I5{ B 8
KJacce.

Pacnio3naBaTe OCHOBHBIE BH/Bl YETBIPEXYTOJIBHUKOB, MX JJEMEHTHI, I0Jb30BATbC HUX
CBOMCTBAMH IPU PEIICHUU T€OMETPUYECKUX 3aaU.

[IpuMeHsTh CBOWCTBAa TOYKH MEpEeceYeHHs] MEIUaH TPEYroJIbHUKA (LIEHTpPa Macc) B PELICHUH
3a/1a4.

Bnaners nonsTHEM CpeHEW JIMHUM TPEYTrOJbHUKA U TPANELUH, IPUMEHITh UX CBOMCTBA MPH
peumieHMn reomerpuueckux 3amad. Ilomb3oBarbcs  Teopemont  dameca M TeopemMo O
IIPONOPLUUOHANIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUS IPAKTUYECKUX 3a1ad.

[TpuMeHsTh pU3HAKU 0J100US TPEYTOJIbHUKOB B PELIEHMH F€OMETPUUECKUX 3aau.

[Tonws3oBatbest Teopemoit IIndaropa ans pemeHuss reOMETPUUECKUX U MPAKTHUYECKUX 3a7ad.
CTpouTh MaTEMaTHYECKYIO MOJEID B IPAKTUYECKHUX 33/1a4aX, CAMOCTOSITEILHO MIPOBOIUTD YEPTEX U
HAaXOJIUTh COOTBETCTBYIOLIUE JJINHBI.

Bnamerp noHATHMSMH CHUHYCa, KOCHHYCAa M TaHI€HCa OCTPOro yrIjla NpsIMOYT'OJIBHOTO
TpeyroibHUKa. [101630BaThCS STUMHU MOHATUSAMH IS PELIECHUS IPAKTUYECKUX 3a1a4.

Bbruucnare (pa3auuHbIMu crioco0amu) IJIOHIA b TPEYroJbHUKA M IUIONAJd MHOTOYTOJBHBIX
¢uryp (monb3ysch, rae HEOOXOAUMO, KalbKylasTopoMm). I[IpuMeHSTh MOJIy4eHHblIE YMEHHUS B
MIPaKTUYECKHX 3a/1a4yax.

Bnazers NOHATHAMY BIIMCAHHOTO U LEHTPAJIBHOIO YIJIA, UCIIOIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yrjiax MeXAy XopaaMu (CeKyLIMMH) U yrjie MEeXIy KacaTelbHOW M XOpAON MpU pelieHuu
T€OMETPUYECKHX 3a/1a4.

Bnazers noHsATHEM OIIMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHATh CBOMCTBA OIIMCAHHOT'O
YETBIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

IIpuMeHATh MOTy4YEHHBIE 3HaHUS HA PAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJEIH JUIS 3a]1a4
peasibHO JKU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BHIUUCICHHS C TPUMEHEHUEM MTO100Us U
TPUTOHOMETPUH (TIONIB3YSAChH, I7Ie HEOOXOIUMO, KAIBKYJISITOPOM).

[IpeameTHble pe3ysbTaThl OCBOEHHS MPOTpaMMbl y4eOHOTO Kypca K KOHIy oOy4deHus B 9
KJ1acce.



3HaTh TPUTOHOMETpUYECKHE (PYHKLIUU OCTPHIX YIJIOB, HAXOAUTHh C UX MOMOIIbIO pa3iHyHbIe
DJIEMEHTBHl  MPSMOYTOJBHOIO TPEYTrOJbHHKA («PELIEHHE MPSMOYIOJbHBIX TPEYTOJbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KAIBKYJISTOPA) JUIMHBL U YTIIBI U1 HETAOJUYHBIX 3HAUCHHH.

[Tonb30BaTbes hopMyliaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM IS
HAXO0X/ICHUS COOTHOIIEHUH MEXy TPUTOHOMETPUUECKUMHU BETUUYUHAMHU.

Hcnonp3oBaTh TCOPEMbI CHUHYCOB UM KOCHHYCOB JIsI HAXOXKACHHUA Pa3JIMYHBIX 3JICMCHTOB
TPEYroJbHUKA («pELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IPU PELIEHUH F€OMETPUUECKHX 3a/1au.

Bnagers moHsATHSIMH TNpeoOpa3oBaHUs MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJIO0OHBIX
¢uryp. Ilomp3oBaTbesi cBOMCTBaMHU MMOOOMST MPOU3BOJIBHBIX (UTYpP, YMETh BBIUYMCIATH JUIMHBI H
HAXOJIUTh YIJbl y NMOJAOOHBIX ¢uryp. IlpumeHsTs cBOWCTBa MmomoOusi B NMPAKTHUECKUX 3aJadax.
YMeTh NPUBOAUTD IPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThcs TeOpeMaMHU O MPOU3BEIACHUM OTPE3KOB XOpJ, O MPOU3BEICHUH OTPE3KOB
CEKYILMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCsl BEKTOPaMH, TOHUMATh UX TE€OMETPUUYECKHI U (PU3NUECKUN CMBICT, TPUMEHSTH
UX B pEHICHUM TI'EOMETPUUYECKUX M (u3nmdeckux 3anad. [IpuMeHSATh CKalIpHOE IPOU3BEACHUE
BCKTOPOB I HAXOXKACHHUA NJIMH U YIJTIOB.

ITonp30BaThCH MCETOJAOM KOOpPAWHAT HaA IUIOCKOCTH, IMPUMCHATH €TI0 B PCIICHHUHA
TCOMETPHUUICCKUX U IMPAKTHYCCKUX 3a/1a4.

COJAEP)KAHUE OBYYEHUA

7 KJIACC

Havanbnble mnoHATHs reomerpuu. Touka, mnpsmas, OTpe3OK, ayd. Yroia. Buasl yrios.
BeprukansHble 1 cMeKHBIE YIUbl. buccekTpuca yria. Jlomanasi, MHoroyroisHuk. [IapamiensHOCTE 1
NEPIEHANKYISPHOCTD MIPSMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOMcTBa oceBoi cummMmerpuu. [Ipumepsl cummerpun B
OKpPY’KaIOIIEM MUDE.

OcHOBHBIE NTOCTPOEHMS € MOMOILBIO IUPKYJS U JMHEWKHU. TpeyronbHuk. BeicoTa, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyTroibHUKU. HepaBeHCTBO TpeyroiabHHKa.

ColicTBa W TpU3HAKM  pPaBHOOENpPEHHOro  TpeyrojbHuka. IlpusHaku  paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa ¥ NMPU3HAKU NapajlIebHbIX NpsAMBIX. CyMMa YIJIOB TpeyroJbHUKa. BHEIHUE yTiisl
TPEYTOJIbHUKA.

[IpssMoyronbHblid  TpeyroapHUK. CBOWCTBO MeAMaHbl MPSIMOYIOJBHOTO TPEYTOJIbHUKA,
IIPOBEICHHOW K  rumoTteHys3e. [lpu3Hakm  paBeHCTBaA  IPSAMOYTOJIBHBIX — TPEYTOJIBHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJIIBHUK C YII0M B 30°.

HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYIrOJbHHKA, HEPABEHCTBO O JUIMHE JIOMAaHOW,
TeopeMa o 0oJIbIIeM yriie U O0NbIIeH cTOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIIOHHAS.

I'eomeTpuyeckoe MecTo ToUeK. buccekrpuca yria U cepeAuHHBIN MEPIEHIUKYIISAP K OTPE3KY
KAaK T€OMETPUYECKUE MECTA TOUEK.

OKpY’>KHOCTBh M KPYT, XOpJa U JUaMETp, UX CBOMCTBA. B3auMHOE pacnoyioKeHUe OKPYKHOCTH
u npsMoi. KacatenbHas u cekyias K OKpykKHOCTH. OKpYy>KHOCTh, BIIUCAHHAsA B yroj. Bnucanuas u
ONMCaHHasl OKPYKHOCTH TPEYTrOJbHHUKA.

8 KJACC

YerslpexyronsHuku. [lapamienorpamMM, ero npusHaku U CBOMCTBA. YacTHbIE ciydan



napajuieJorpaMmMoB  (MPSIMOYTOJLHUK, POMO, KBajapaT), MX NPHU3HAKH M CBOWCTBA. Tpamerus,
paBHOOOKas Tparienus, ee CBOMCTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meron yaBoeHust meauanbl. LlenTpanpHas cumMmerpus. Teopema dasieca u TeopemMa o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojbHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[Togobue  TpeyroabHHKOB, KO3 duueHT nmogodus. [IpuzHaku nmoao0us
TpeyroJabHUKOB. [I[puMeneHmne nogo0us npu pereHuy NPakTHIecKuX 3a1ad.

CaoiicTBa 1uiomiaie reomerpuyeckux @uryp. DPopmynsl ISl IUIOMIATH TPEyroJibHUKA,
napajuieniorpamma, pomoOa u tpanenun. OTHOIIEHUE IUIOMAACH MOA00HBIX QUTYp.

Brruncnenue miomnianeit TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema IIudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun npaKTHYECKUX 3a1ad.

CuHyC, KOCHHYC, TaHIT€HC OCTpPOro yrjia MpsIMOYrOJbHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkmuu yrinos B 30°, 45° u 60°.

Bnucannble W UeHTpajbHBIC YIJBI, YroJd MEXIy KacaTeIbHOW W XOpHoil. YTIIbI MexIy
XOpAaMH U CEKyIIMMHU. BriMcaHHBIE W ONMCaHHBIC YETHIPEXYroJbHUKHU. B3anmmHOe pacronoxeHue
IBYX okpyxHocTel. Kacanue okpyxHocteld. O01ue kacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KJACC

Cunyc, xocunyc, TaureHc yrioB oT 0 1o 180°. OcCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne TpeyroiabHKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellieHue mpakTH4ecKux
3a]a4 ¢ UCTIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB.

[IpeoOpazoBanue mogoo6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 HMpOW3BENEHUU OTPE3KOB XOp, TEOPEMBI O NMPOU3BEIACHUM OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOAyNb) BEKTOpa, COHANpABICHHBIE BEKTOPBI, MPOTUBOIOIOKHO
HalpaBJIEHHbIE BEKTOpPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaluy HaJ
BeKTOpaMHu. PasnojkeHue BeKkTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaTbl BekTOpa.
CkansipHO€E TPOU3BENECHNUE BEKTOPOB, IPUMEHEHUE /Il HAX0XKIEHUS JJIMH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH. YPaBHEHUS MPSIMOW U OKPYKHOCTH B KOOpJIMHATaXx,
nepecedeHre OKpy>KHOCTEN U IpsIMbIX. MeTo1 KOOpAWHAT U €ro MIPUMEHEHHE.

[IpaBuibHBIE MHOTOYrosbHUKHU. J[InHA OKpykHOCTH. ['pagycHass W paauaHHas mepa yria,
BBIUNCJIEHHE JUIMH QYT OKpy>kKHOCTel. [lnomanp kpyra, cektopa, CerMeHTa.

JIBMKEHUS TUIOCKOCTU W BHYTPEHHHME CHUMMETpUU (uryp (s1eMeHTapHbIE MPEICTaBICHHUS).
[TapannensHbIi iepenoc. [1oBopoT.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Haumerosanue pasjena (Temsr) | KomuaecTso OCHOBHBIE BUJIbI AEATEIBHOCTH 00yYarOIIUXCS
OcHOBHOE coziepKaHue
Kypca 4acoB
MMpocreiimie reoMeTpHueCKie 14 TMpocreiime @®opMyJIUPOBATH OCHOBHEIE HOHATHS U onpeeicHus. Pacnosnasarn
(burypEI H HX CBOHCTBA. reoMeTprUecKue 0GbekTer, | M3YUCHHBIC TCOMETPHUCCKUE (UIYDBI, ONPENENSTH HX B3aUMHOE
I13Mepenye reoMeTPUIECKUX MHOrOyroJbHUK, ToMaHasi, | PACTOTOKCHHC, BEINOTHATD YCPTCXK IO YCITOBHIO 3a/1a1H.
BeIIUNE CMEXKHBIE U BEPTHKAIbHBIE IpoBoauTh NpOCTENIINE TOCTPOCHUS C TOMOUIBIO LIUPKYJIS U IUHEUKH.
yrae, PaGora ¢ H3MepATh NMHEIHbIE H YTIIOBBIE BEIMYMHBI T€OMETPUYECKHX H
MpOCTEHIMH depTeskamu. | TPAKTHICCKHX 0GBEKTOB.
VI3MepeHHe THHEHHEIX 1 OnpegeasiTh «Ha I71a3» pa3sMepPbl PealbHBIX 00bEKTOB, POBOAUTH
YIJIOBBIX BEJIMYKH, rpyOyIo OLEHKY UX Pa3MEpOB.
BBIHCIEHHE OTPE3KOB H Pemathb 3a/1a41 HAa BHIYKMCIICHHE JJIMH OTPE3KOB M BEIMYUH YIJIOB.
yTIIOB Pewmiath 3a1a41 Ha B3aUMHOE PACIIOJI0KEHHE TEOMETPUUECKUX (PUTYD.
IpoBoaMTH KIacCH(PUKALUIO YIJIOB, BLIYHCJIATE IMHEHHBIE U YTTIOBBIE
BEJIMYHMHBI, MPOBOAUTH HEOOXOUMEIE 0KA3aTeIbHBIE PACCYKICHUS.
3HAKOMHUTBLCS € HCTOPHEli Pa3BUTHS T€OMETPUH
TpeyronbHuKH 22 [ToHsATHE O PABHBIX Pacno3sHaBaTh Naphl PaBHEIX TPEYTOJILHUKOB Ha TOTOBBIX YepTexkax (C

TPEYrOJbHUKAX
Y TIEPBUYHBIE
IIPEACTABJICHUS O PABHBIX
¢urypax. Tpu npuszHaka
pPaBEHCTBA TPEYTOJIbHUKOB.
ITpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYroNbHUKOB. CBOMCTBO
MEJUaHbI IPSIMOYTOJIBHOTO
TPEYroJbHUKA,
IIPOBEICHHON K THIIOTEHY3€.

yKa3aHHEM IIPU3HAKOB).

BbIBoANTS clieACTBUS (PaBEHCTB COOTBETCTBYIOIIUX JIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.

®opMyJIMPOBATH OIIPEIEIECHUA: OCTPOYTOJIBHOTO, TYIIOYTOJIBHOTO,
MPsIMOYTOJIBHOT'O, PABHOOEIPEHHOT'0, PABHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPUCHI, BEICOTHI, MEAMAHBI TPEYTOJIbHUKA; CEPETUHHOTO
MEPIEHAUKYIISIPA OTPE3KA; IEPUMETPA TPEYTOJIbHHUKA.

®opMyJIMpOBaTh CBONCTBA U MPU3HAKH PaBHOOEPEHHOTO
TPEYTOJIbHUKA.

81




PaBHoOepeHHbIe U
pPaBHOCTOPOHHHUE
TpeyroJibHUKH. [Ipuznaku u
CBOICTBa paBHOOEAPEHHOTO
TpeyroyibHuka. HepaBeHncrsa
B F€OMETPUH.
IIpssMOyTONBHBIN
TPEYroJbHUK C yIriioM B 30°

CTpouThb YepTexH, pelaTh 3aa4M ¢ TOMOIIBI0 HAXOXKACHUS PaBHBIX
TPEYTOJIbHUKOB.

IIpuMeHsATH MPU3HAKH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB B
3a7a4ax.

Hcnoab30BaTh UppPOBBIE PECYPCHI 1JIsl HCCIe10BAHUS CBOICTB
u3y4JaembIxX puryp.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS TEOMETPUHU

[ lapasienbHble IpsIMBIE, CYyMMa 14 [TapamienpHele npsmble, X | POPMYJIMPOBATH NMOHATHE [1APAJUICIBHBIX IPSIMbIX, HAXOAUTH
YIJIOB TPEYTOJIbHUKA cBorcrBa. Hakpecr IIPAKTHYECKUE IIPUMEPHI.
Jexanue, coorsercTBeHHble| M3yuaThb cBolicTBa yrios, 00pa30BaHHBIX NPU IEPECCUEHUU
1 OTHOCTOPOHHHUE YTJIBI, [apaJUIEIbHBIX MPSAMBIX CEKYILEH.
00pa3oBaHHbIE IPU IIpoBoauTh JOKa3aTENbCTBA TAPALIEIBHOCTH JABYX IIPSMBIX €
[EPECEUCHUH MAaPAIIJICNIbHBIX| TTOMOIIbIO YIJIOB, 0OPa30BaHHBIX IIPU MIEPECEUEHUU ITUX MPAMBIX
npsiMbIx cekyuieil). [Ipusnak| Tperbell mpsiMOH.
MapaJUIEIbHOCTH IPSIMBIX BeryucjasaTs cymMMy yIVIOB TPEyTrOJIbHUKA U MHOrOyrojasHuka. Haxonurs
4yepe3 PABEHCTBO YHCJIOBbIE U OyKBEHHbIE 3HAUEHHUS YTJIOB B FTEOMETPUUECKHX 3aJ]auax C
PAcCTOSIHUM OT TOYEK OJHOM | MCIOJIb30BAaHUEM TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA U
IIPSAIMOM 10 BTOPOU MPSIMOM. | MHOTOYT'OJIBHHKA.
Cymma yrioB 3HAKOMMTBCS € HCTOPHE Pa3BUTHS T€OMETPUU
TpeyrojbHuKa. BHemnue
YTIIBI TPEYTOJIbHUKA
OKpY’KHOCTB U KDYT. 14 OKpy’KHOCTb, XOpAa U ®opmyIMpPOBATh ONpPeAeJIeHUs . OKPY>KHOCTH, XOpbl, JUaMeTpa U

FCOMCTpI/I‘-ICCKI/IC MMOCTPOCHUA

JMaMETP UX CBOMCTBA.
KacarenbHast K OKpy>KHOCTH.
OKpy»XHOCTB,

KacaTelIbHOM K OKPY’KHOCTH.
I/I3yanL nux CBOﬁCTBa, IIPpU3HAKU, CTPOUTD YCPTECIKU.

HccaenoBarhb, B TOM 4UCIIE HCOJIB3YH LH(PPOBLIE pecypcehl:
OKPY’KHOCTB, BIINCAHHYIO B YI'OJI; IEHTP OKPYKHOCTH, BIMCAaHHOW B YIOJI;
PaBEHCTBO OTPE3KOB KacCaTEIIbHBIX.
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BIMcaHHas B yrod. [lonsTue
o I'MT, npumenenue B
3a1ayax.

buccekrpuca u cepeuHHBII
NEPIEHAUKYIIP KaK
F€OMETPUUYECKHUE MECTA
ToueK. OKpYy>KHOCTb,
OIMCaHHAasl OKOJIO
TPEYrOJbHUKA.
OKpy’KHOCTb, BIUCAHHAs

B TPEYTOJIbHUK.
[Ipocrenimme 3agaun

Ha MIOCTPOEHUE

Hcnoas3oBars Meroa I'MT nis nokasarenbcTBa TEOPEM O NEPECCUCHUN
OUCCEKTPUC YTIIOB TPEYTOJIbHUKA M CEPEMHHBIX TIEPICHIUKYIISIPOB K
CTOpPOHaM TPEYroJbHHKA ¢ ToMoupo [ MT.

OBianeBaTh NOHATHAMM BIIMCAHHOW U ONMHCAHHOM OKPYKHOCTEH
TPEYTrOJIbHUKA, HAXOAUTh LICHTPBI 3TUX OKPY’KHOCTEH.

PemiaTe OCHOBHBIE 32/1a4U HA NIOCTPOEHME: YIJIA, PABHOI'O JTAHHOMY;
CEpPEeIMHHOrO MEPIECHINKYJIApa JAHHOTO OTPE3Ka; MPSIMOU, IPOXOAALIECH
4yepes JAHHYI0 TOYKY U NEPICHAUKYIIIPHON JaHHOU MPSIMOM;
OUCCEKTPUCHI JAHHOTO YIJIa; TPEYTOJbHUKOB 110 Pa3IMYHBIM 3JIEMEHTaM.
3HAKOMHTBCS € HCTOPHEH pa3BUTHS T€OMETPUU

[loBTOpEHME, 00001IEHNE 4 [ToBTrOopenue u 06o0menne | Pemarts 3a1a4M Ha TOBTOPEHHE, HIUTFOCTPHPYIOIINE CBA3H MEXTY
3HaHU OCHOBHBIX TTOHATHH 1 pa3IMYHBIMH YacTAMU Kypca
METOJIOB Kypca 7 Kiacca
68

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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8 KJIACC

MPONIOPIIMOHATIEHBIX OTPE3KaX,
10/100HbBIE TPEYTOJIbHUKH

U TeOpemMa
0 MPOTNOPIHOHAIBHBIX
OTpe3Kax.

Cpennsis muHus
TPEeYroJbHUKA.
Tpanenus, ee cpenHss
JIUHUSL.
ITponopuroHanbHbIe
OTpE3KH.
[lenTp macc B
TpeyroiapHuke. [Tono0HbIe
TPEYTrOJIbHUKH.

Haumenosanue pasaena (tembl) [KomudgectBo — [(OCHOBHOE COAEPIKAHUE OCHOBHBIC BUJIbI ISTEBHOCTH OBy HAMONIHXCS

Kypca 4aCOB

YeThIpexyroabHUKH 12 Hapaﬂnenor‘paMlu\/[, cro N300pakaTh U HAXOAUTH HA YEPTEKAX YETHIPEXYTONLHUKH PAZHBIX
[IpU3HAKH 1 CBOUCTBA. BHJIOB U UX 3JIeMEHTHI. DOPMYJIHPOBATH ONpPeIeTeHHsI:
Hactble ciyyan napajuiesiorpaMmma, mpsaMoyroJibHUKa, poMba, KBaapara, Tpareyu,
TTapajieIorpaMMoB PaBHOOOKOM TpAreuy, MPSIMOYTOJIbHOM TPAICIIUH.
(MpAMOYTONBHHK, POMO, Jloka3pIBaTh M HCMOJIB30BATH MPH PEeHICHUH 32124 [IPU3HAKH U
KBanpaT)> UX NPUSHAKU M| cpojicTBa: mapasuienorpaMma, npsMOyroJIbHHKa, poMba, KBaapara,
cporicTsa. Tpanenus. Tpaneuyu, paBHOOOKOM Tparenuy, IpsMOYTOJILHON TPareluH.
PaBrobOKas IpUMeHsATHL METO/ yIBOCHHS MEAUAHBI TPEYTOJIbHHKA.
1 HPAMOYTOJIbHAA Hcnoab30BaTh HUPPOBHIE PECYPCHI IS HCCIIEN0BAHMUS CBOMCTB
Tpancuum. U3y4aeMbIX QUryp.
Meron ynpoenus 3HAKOMHUTBLCS ¢ HCTOPHEH Pa3BUTHs T€OMETPUU
ME/IMaHBbI.
IleHTpanbHas cUMMETpUS

Teopema Maeca i Teopema o 15 Teopema daneca TIpoBOAUTH MOCTPOEHHUS C IOMOIIBIO IUPKYJIS U JIMHENKH C

UCII0JIb30BaHue TeopeMbl Daseca U TEOpEMBbl 0 IPONOPLUOHATIBHBIX
OTpe3Kax, CTPOUTH YETBEPTHII MPONOPLMOHAIBHBIN OTPE3OK.

HpOBO}IHTb A0Ka3aTeJILCTBO TOTO, UTO MEAWAHBI TPCYTOJIbHUKA
MEPECCKAIOTCA B OJTHOM TOYKEC, 1 HAXOAUTDb CBA3b C HEHTPOM MaAcCC,
HaX0AUThb OTHOIICHUE, B KOTOPOM MCIAWAHBI ACIATCA TOYKOM UX
MepeceUCHUs.

Haxoaurth HO,Z[06HLIC TPCYTr'OJIbHUKHN HAa TOTOBBIX YCPTEIKAX C
YKa3aHUEM COOTBCTCTBYIOIIUX IIPU3HAKOB HOJIOGI/I}I.

Pemarhb 3a1a4n Ha HO,Z[06HLIC TPCYTrOJIbHUKU C IIOMOIIBIO
CaMOCTOATCIIBHOTO ITOCTPOCHUA ‘-ICpTG)KCfI N HaXOXACHUA HO,Z[06HBIX
TPCYTOJIbHUKOB.
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Tpu npu3Haka moxoous
TPEYTOJILHUKOB.
[Tpumenenne noao0us mpu
PELICHUH MPAKTUYECKUX
3aga4

IIpoBoauTh A0KA3aTENBCTBA C HCIIOIB30BAHUEM IPU3HAKOB IMTOA00US.
Jloka3bIBaTh TPU NPU3HAKA TOA00HS TPEYTOJIbHUKOB.

IIpuMeHSITH NOTy4YEeHHbIE 3HAHUS NIPU PELIEHUH FTEOMETPUUECKUX U
IIPAKTUYECKUX 3ajau.

3HAKOMMTBCS € HCTOPHE pa3BUTHS T€OMETPUU

[1nomans. Haxoxnenue
[1JI01AJIeH TPEYTOJIBHUKOB U
MHOI'OYTOJIBHBIX (DUTyD.
[Tnomaan momoOHBIX Guryp

14

CBoiicTBa IUIOIIAIEN
reoMEeTpUIecKux (uryp.
dopMyIIbI TSI TUIOIIAIH
TPEYrOoJIbHUKA,
napajuiejorpamma,
Tpanenuu.

Brraucienune riomnianen
CJIOKHBIX (UTYP.
[Tnomanu ¢uryp Ha
KJIeT4aToi Oymare.
ITnomanu mogo0HbBIX
duryp.

3amaun

C IPAKTUYECKUM
coxepxxanueM. Pemenue
3aJ]1a4 ¢ IIOMOIIILIO METOJ1a
BCIIOMOTaTEIbHOU
IUIOIIA U

OgJaseBaTh NePBUYHBIMHU NPEACTABJIEHUAMH 00 o011el Teopun
iomaau (Mepsl), (pOpMyJIMPOBATH CBOKCTBA IUIOIIA/IU, BBIACHATD UX
HarJIsIAHBIA CMBICIL.

BoiBoaANTH (OpMYIIBI IUIOMIAIN TTApAITIENIOTpaMMa, TPEYTOJIbHUKA,
Tpanenuu u3 GopMyJibl IUIOMAAN IPSIMOYTOJIbHUKA (KBAApaTa).
BbIBoANTH (OPMYJIBI TUIOMIAIN BBITYKIIOTO

YeThIPEXyrojbHUKA Yepe3 JUaroHaiu u yroi Mexay Humu. Haxoaurb
iomaan Guryp, n300paKeHHBIX Ha KJIeT4aTol Oymare,
HCI0JIb30BAaTh pa30ueHre GUrypsl Ha YacTu

U JIOCTpanBaHue.

Pa3oupatb npuMepbl UCIIOJIb30BAHUS BCIIOMOTaTeIbHON TIJIOMIATN
JUISL pELLIEHUs TEOMETPUUECKHUX 3a/1au.

Haxoauth miomaau nogoOHbIX QUryp.

BoruncasTh miomaan pa3inuyHbIX MHOTOYTOJIBHBIX QUTYD.
PemaTh 3apaum Ha TUIONIA/Ib C MPAKTHYECKUM COJIEPKAHUEM
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Teopema ITudaropa 10 Teopema [Tudaropa, ce JlokasbiBaTh Teopemy [Tuaropa, HCMONIBL30BATH €€ B IPAKTHIECKUX
1 Havaja TPUTOHOMETPUU MIPUMEHEHHE. BBIYUCIICHUAX.
Onpesienenue @opMyJIUPOBATDH ONPE/IEIEHNS TPUTOHOMETPHIECKUX (DYHKIIMIH
TPUTOHOMETPHUECKHX OCTpOT0 YIJia, MPOBEPATH X KOPPEKTHOCTH. BHIBOAMTH
byHKImi 0CTPOTO yrIia TPUTOHOMETPUYECKHE COOTHOIIEHHS B IIPIMOYTOJILHOM TPEYTOJIbHUKE.
NPAMOYTOBHOTO HMccenoBaTh COOTHOMICHUS MEKITY CTOPOHAMHU B TIPIMOYTOJIBHBIX
TPEeyroJbHNUKa, TpeyroibHuKax ¢ yriamu B 45° u 45°; 30° u 60°.
TPUTOHOMETPHYECKHE Hcnob30BaTh HOPMYJIb TIPUBEICHUS. 1 OCHOBHOE )
COOTHOLICHMUS TPUIOHOMETPUYECKOE TOKIECTBO JUIS HAXOXKIEHUS COOTHOIEHHH
B TIPSIMOYTOIEHOM MESKJly TPUTOHOMETPHYECKUMHU (DYHKIMAMU PA3IHYHBIX OCTPBIX YIJIOB.
rpeyrombiuke. OcHoproe | HPMMEHSITH IONYUCHHBIC 3HAHNS M YMCHHS [IPH PEIICHAN
TPUTOHOMETPHYECKOE IPAKTUYECKHUX 3a/a4.
TOXIECTBO 3HAKOMHUTBCS € HCTOPHEli PAa3BUTUS T€OMETPUH
VTIIBI B OKPY>KHOCTH. 13 Brncanmbie u @opMyJIMPOBATH OCHOBHBIE ONPEJIEIICHUSI, CBA3aHHbIE C YIIaMU B

BnucanHabie ¥ OnMCaHHEIC
UCTBIPCXYTOJIbHUKH.

KacarenabHble K OKPY’KHOCTH.

KacaHnne okpyxHOCTEN

LIEHTPAJIbHBIE YTJIbl, YTOJI
MEX]ly KacaTeJIbHON U
XOPIOH.

VYTl MeXAy XOpIaMu U
ceKyIuMu. Brincanusie u
OTNMCAaHHbIE
YETBIPEXYTOJIbHUKH, UX
IIPU3HAKU U CBOMCTBA.
IIpuMeHeHne 3TUX CBOMCTB
IIPU pelIeHNun
reOMETPUYECKUX 3ajau.
B3anmHoe pacnonoxkenue
JIBYX OKpYXHOCTEH, 001111e
KacaTeJbHbIE.

Kacanune okpyxHOCTEN

Kpyre (BIHCAHHBIN Yo, IeHTpalbHbIi yron). HaxoauTs BnucaHHbIe
YTIIBI, OMUPAIOLIUECS HA OJIHY IyTY, BBIYMCIASATH YIJIbl C TOMOIIBIO
TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJIILHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO HU(POBBIX PECYPCOB,
BITMCAHHBIE U OMUCAHHBIE YETHIPEXYTOJbHUKH, BBIBOAMTH UX CBOWCTBA
U TIPU3HAKH.

Hcnonb30BaTh 5TH CBOMCTBA M NIPU3HAKY NPU PELICHUH 3a/1a4
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[ToBTOpEHuE, 0000IEHNE 3HAHMMI 4 HOBTOPE’HHG OCHOBHBIX Pemarh 3a1a4M Ha IOBTOPEHUE, MILTFOCTPUPYIOIIUE CBA3U MEXKIY
TTOHATHH 1 METONIOB KYPCOB|  1ya3 yyppiMu yacTsiMM Kypca
7 u 8 xi1accoB, 0000IIEHIE
3HAHUM

OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KJIACC

Teopema o mpousBeeHUN
OTPE3KOB XOpJ, TEOpeMa
0 IIPOU3BEJICHUU OTPE3KOB
CEeKyIHX, TEOpeMa O
KBaJpare KacaTeJIbHOM.
ITpuMmeHeHne B pelIeHUN
reOMETPUUECKUX 3a7a4

HanmenoBanue paziena (tembl) [KommuectBo — (OCHOBHOE COJIEpKaHUE OCHOBHBIE BHJIBI JIEITEILHOCTH 00YYarOIIUXCS

Kypca 4acoB

Tpuronomerpust. TeopeMbl 16 Ornpenenenue @opmMyJMpoOBaTh ONpeaeeHUs TPUTOHOMETPHUUYCCKUX (YHKIIHMA

KOCHHYCOB H CHHYCOB. Pelenue TPUTOHOMETPUUYECKUX TYIBIX U MPSMBIX YTJIOB.

TPEYrOIbHUKOB ¢dbynkumii yrios ot 0° 1o BeiBoguTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C painiycoM
180°. ®opmysl ONMCAHHOMN OKPY>KHOCTH).
MIPUBEICHUS. BoiBoguTh (popMyJibl AJ1s1 BHIYMCICHUS IJI0IIAAEH ¢
Teopema KOCUHYCOB, HCI0JIb30BaAHHEM TeopeM TpUronomerpuu (Gopmysa miomaam
TeopeMa CHHYCOB. TpPEeyroJbHUKA Yepe3 ABE CTOPOHBI U YTOJI MEXAy HUMH, (hopmyia
Pelienye TpeyronpHUKOB. | IUIOMIAMH YETHIPEXYTOIbHUKA YEPE3 €T0 JUArOHAIIM M YTOJI MEKILY
IIpakTrueckoe HUMN).
IIPUMEHEHUE JOKA3aHHBIX Pewmath TpeyroibHUKH.
TeopeM Pemath npakTudecKue 3a1a4u, CBOAAIINECS K HAXOXKICHUIO

Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[NpeoGpasoBanue M0I06HS. 10 [TonsiTue o OcBanBaTh MOHSITHE ITPEOOPA30BaHUSI TOIOOMS.

MeTpHuecKHe COOTHOLIEHHS! npeoOpaszoBannu nojaodus. | McciienoBaTh OTHOILIEHUE TUHEHHBIX 3JIEMEHTOB (DUTYp MpU

B OKPYKHOCTH CoOOTBETCTBEHHBIE npeoOpa3oBaHUU MOA00US.
AJIEMEHTHI TOA00HBIX HaxoauTth npuMeps! 000U B OKpYKaroIIel JeiCTBUTETLHOCTH.
¢uryp. BoiBogUTH METPUYECKHE COOTHOIICHUS MEXIY OTPE3KaMH XOP/I,

CEKYIMX U KacaTEeIbHBIX C UCIOJIb30BAHUEM BIIMCAHHBIX YTJIOB U
MO0JI00HBIX TPEYTOJIbHUKOB.

PemaTe reomeTprdecKkue 3a1a4u 1 3a1a4y U3 PEAIbHON KU3HHU C
HCIOJIb30BAaHUEM IT0I00HBIX TPEYTOJIbHUKOB
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BeKTOpEI 12 Onpenenenye BeKTOPOB, M cnob30BaTh BEKTOPHI KaK HAIIPaBICHHEBIE OTPE3KHU, HCCIeA0BATh
CJIO’KCHHC 1 BRIMUTAHIC reOMETPUYECKH (epeMeltenne) ¥ Gu3MIecKuii (CuIa) CMbICIBI
BEKTOPOB, YMHOKCHHE BEKTOPOB,
BCKTOpa Ha TUCIIO. 3HAaTh onpeaeaeHHsi CyMMBI M PA3HOCTH BEKTOPOB, YMHOKEHUS
DPusnueckuii u 3 BEKTOPA Ha YHCJI0, HCCJIEA0BATH TEOMETPHIECKUI M (PU3MIECKHUiL
TCOMCTPUICCKUHN CMBICIT CMBICIIBI 9THX Olepauii. Pemars reoMETpUYECKHE 3a/1a49H C
BEKTOPOB. Pasoxenne UCIOJIb30BAHUEM BEKTOPOB.
BEKTOpa 10 ABYM PackiiaibIBaTh BEKTOP 110 JBYM HEKOJUTMHEAPHBIM BEKTOPAM.
HEKOJITMHCAPHBIM M cno/ib30BaTh CKAISPHOE IPOU3BEIEHUE BEKTOPOB, BLIBOAUTE €T0O
BCKTOpaM. OCHOBHEBI€E CBOMCTBA.
Koopaunatsi BekTopa. BBIYHCIATE CyMMY, Pa3HOCTh U CKaJIIPHOE IIPOM3BEIEHHE BEKTOPOB B
CxaJspHOE IPOM3BENCHUE | koopmuHaTax.
BCKTOPOB, €r'o HPUMCHCHUC| TIpymeHaTh CKaIApHOE IPOU3BEACHUE IS HAXOXKIEHHS JUIMH U YITIOB
IS HAXOXKIEHHS JUTMH U
yrioB. Pemenne 3aqau ¢
TIOMOILBIO BEKTOPOB.
[IpuMeHEHNE BEKTOPOB IS
pemenus 3ana4 GU3NKK

JleKapTOBbI KOOPAHATH Ha 9 Jlexkaprost KoopuHaTsr | OCBAHBATE NOHSTHE IPIMOYTONBHON CHCTEMBI KOOPAMHAT,

TIJIOCKOCTH

TOYEK Ha IJIOCKOCTH.
YpaBHeHUE IPAMON.
YpaBHEHUE OKPYKHOCTH.
Koopaunats! Touek
[IEPECCUECHUS OKPYKHOCTH
U IIPSIMOIA.

Meron koopAMHAT pH
PELIEHNN TEOMETPUIECKUX
3a/1a4, MPAKTUYECKUX 3a7a4

JIEKapTOBBIX KOOPAWHAT TOYKHA. BHIBOAUTH ypaBHEHUE NIPSIMON U
OKPYXHOCTU. BbI1eJIsITh MOTHBIN KBAapAT Ui HAXOXKACHUS LIEHTpa U
paanyca OKpy>KHOCTH I10 €€ YPaBHEHUIO.

Pemathb 3a1aun Ha HaX0XACHUE TOUEK MTEPECEUEHUS PSIMBIX U
OKPYXHOCTEH C MOMOIIBI0 METO0J1a KOOPAMHAT.

Hcnonb3oBaTh CBOMCTBA YIVIOBOTO KO3 PUIMEHTa TPSIMON TTPpU
pellIeHny 3a1a4, AJis ONpeAesIeHUs] PacloIOKEeHUS PSIMOM.
IIpuMeHATH KOOPIMHATHI IPU PEILIEHUU T€OMETPUUECKUX U
MPAKTUYECKHX 3aj1a4, JJIsl IOCTPOEHUS MaTeMaTUUECKUX MOJiesien
peaNbHBIX 33/1a4 («METO KOOPIAMHATY).

IMosb30BaThCS AJ1 TOCTPOCHUS U UCCIIEJOBaHUN HU(DPOBBIMU
pecypcami.

3HAKOMHTBCS ¢ HCTOPHE pPa3BUTHS T€OMETPUHU
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[[paBUITbHBIE MHOTOYTOJIBHUKH.
JlmrHA OKPYKHOCTH H ILJIOIIA b
Kpyra. Beruucienue mioiajei

IIpaBunbHbBIE
MHOT'OyTOJIbHUKH. Uucio .
JnvuHa OKpy»KHOCTH, TyTH
OKpY>KHOCTHU. Pagnannas
Mepa yria.

[Tmomaae kpyra, cexropa,
CerMeHTa

DopMyIMPOBATH ONPEIEICHUE IIPABWILHBIX MHOTOYTOJIbHUKOB,
HAXOAHUTh UX d1eMeHTHI. [10/1b30BaTHCS TOHATHEM [UTMHBI
OKPYKHOCTH, BBEJICHHBIM C IIOMOILBIO ITPAaBUJIBHBIX MHOTOYT'OJIbHUKOB,
onpeaeJsaTh YUCIO T, JUIMHY IyTH U paAuaHHYI0 MEpy yria.
IIpoBoauTh Mepexoa OT paJuaHHOM MEPHI yIia K I'payCHOU U
Hao00pOT.

OnpenensaTs 1I0MAab Kpyra.

BoiBoauTh (hopmyJibl (B TpasyCcHON U paluaHHONW Mepe) AJs AJIMH AYT,
IJIOIIAZEH CEKTOPOB U CETMEHTOB.

BoruucasaTs wiomaan Guryp, BKIFOYAIOUINX 3JIEMEHTHI OKPYKHOCTH
(kpyra).

Haxoauth momany B 3a1a4ax peajJbHON KU3HU

Z[BI/I)KGHI/IH IIIIOCKOCTH

ITonsiTve 0 NBUKEHUU
IIJIOCKOCTH.
[TapamieneHblii  nIEpeHOC,
nnoBopot IIpumenenue npu
pelIeHny 3a1a4

Pa3dupars npumMepsl, WITIOCTPUPYIOIINE TOHITUS IBUKCHUS.
®opMyIMpPOBATh ONPEIEICHUS apAILIEIBHOIO IIEPEHOCA, IIOBOPOTA U
OCEBOM CUMMETPHH.

BeIBOAUTH MX CBOMCTBA, HAXOAUTH HEIOIBU)KHBIC TOUKH.

HaxoauTthb LEHTPBI U OCH CUMMETPUIN IPOCTENIINX QUTryp.
IIpuMeHATH napauIeNIbHbINA IEPEHOC U CHMMETPHUIO IIPH PELICHUN
reOMETPUUYECKUX 3a/1au (pa3ouparb MPUMEPHI).

Hcnoab30BaTh 17151 IOCTPOCHUS M UCCIIE0BaHUH LIM(POBBIE pecypehl
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[ToBTOpEeHME, 006001ICHNE,
cucTeMaTu3alus 3HaHu!

[ToBTOpEHHE OCHOBHBIX
MOHATHI U METOI0B
KypcoB 7-9 kiaccos,
o0o0mIeHne u
CHUCTeMaTU3alus 3HaHU.
IIpocreiimue
reoMeTpudecKkue GUrypsl u
ux cBorctBa. 3mepeHue
r€OMETPUYECKUX BEITUYMH.
TpeyroabHUKH.
[TapannensHbIe U
NepHEHIUKYISIPHbIE
npsimbie. OKpPY>KHOCTb U
kpyr. ['eomerpuueckue
MOCTPOEHUA. YTIIbI B
OKpY>KHOCTU. Brincanuslie
1 OIIMCaHHBIE OKPYKHOCTH
MHOTOyTroJbHUKOB. [Ipsmas
1 OKPY>KHOCTb.

OnepupoBaTh NOHATHAMU: HUTYpA, TOUKA, IPSIMAsi, YOI,
MHOT'OYTOJIbHUK, pABHOOEAPEHHBIN U PABHOCTOPOHHUI TPEYTOJbHUKH,
MPSIMOYTOJIBHBIA TPEYTOJIBHUK, MEMaHa, OMCCEKTpHCa U BBICOTA
TPEYroIbHUKA, TTapaJIeIorpaMM, poMO, MPSIMOYTOJIbLHUK, KBaIparT,
Tpanenus; OKpy>XHOCTb, KacaTelIbHasl; paBEHCTBO | 1mojiooue puryp,
TPEYTroJIbHUKOB; NapalIeIbHOCTh U MEPIICHIAUKYISIPHOCTD MPAMBIX,
YIOJI MEXKTY MPSAMBIMH, CAMMETPHSI OTHOCUTEIBHO TOUKH U MPAMOI;
JUIMHA, PACCTOSHUE, BEJIMYMHA YIJIa, IUIOIA/b, IEPUMETP.
Hcnoab3oBars GopmyJibl: IEpUMETPA U IIJIOLIAJN MHOTOYTOJIbBHUKOB,
JUTHHBI OKPY>KHOCTH U TUIOMIAIA KPyra, 00beMa MpsIMOYTOIBHOTO
napasuieenuIea.

OnepupoBaTh NOHATHSMHU: IIPSIMOYTOJIbHASI CUCTEMA KOOPIUHAT,
BEKTOP; MCIOJIb30BATH 3TU MOHATHS JUI MPEACTABICHUS TAHHBIX U
peIIeHUs 33/1a4, B TOM YUCJIC U3 IPYTHX YUYCOHBIX MTPEIMETOB.
Pemars 3a1a4u Ha NOBTOPEHUE OCHOBHBIX MTOHATHM, HILTFOCTPALUIO
CBsI3€l MEXIY pa3jMYHbIMU YacTAMU Kypca. BeiOupaTs MeTox s
pELIEHUS 3a1a4uH.

Pemars 3agaum u3 MOBCEIHEBHON KU3HU
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YeTsIpexyroJbHUKY.
Bnucannsie

Y OIIMCaHHbBIC
YEThIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayaja

TpUrOHOMETpuu. Pemenue

OOIINX TPEYTrOJIbHUKOB.
[IpaBuibHBIE
MHOTOYTOJIbHUKHU.
IIpeobpazoBanms
MJIOCKOCTH.

JBmwxenus. [Tomodue.
Cummerpusi.

IInomanp.

Brruncnenue mioramei.

[Tnomaau moro0HBIX
¢buryp. JlekapToBsl
KOOPJMHATHI Ha
IJIOCKOCTH.

BekTopsl Ha IIOCKOCTH

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ipocreiine reomeTpuyecke GUrypsl u
1 I/If cBoiictBa. M3me ele/Ie reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiMBbIE, CyMMa YIJI0B 14 1 bubnnoreka [JOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTb U Kpyr. [ 'eomeTpuueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUs https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpEHite, 0DoDLIeHHE SHaril https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue H3yuyeHusi  oOpa3oBaTesibHbIE PecypcChl
padoThI padoThI
bubmuoreka [IOK
L Hpsvast u otpesok. Jlyw it yroi. L https://m.edsogru/8866b724
bubmmoreka [JOK
2 Jlys uyrox. L https://m.edSO(])_.[ru/8866cb6a
3 CpaBHEHHUE OTPE3KOB U YTIIOB 1 bubmmorexa [JOK
https://m.eds00.ru/8866c5c0
bubmmoreka [JOK
4 N3mepenue orpeskoB. M3mepenue yrios. 1 https://m.e dSO(])_.II‘u 18866c7he
bubmuoreka [IOK
5 N3mepenue orpeskoB. M3mepenue yrios. 1 https://m.e dSO(])_.IrU 17842510
6 Pemrenue 3a1au Ha U3BMEpeHUE YIIIOB. 1 bubmmorexa [TOK
https://m.edso0o.ru/7f4251d0
7 [IepneHquKysipHBIE IPSIMBIE. 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4251d0
8 [TepnienquKynsipHBIC TIPSIMEIE. 1 bubmmorexa [JOK
https://m.edso00.ru/7f4251d0
9 Pemienne 3amgau. 1
10 KonrtponsHas padora Ne 1 Tema 1 1 bu6muoreka [IOK
«HavanbHble TEOMETPUYECKUE CBEICHUS» https://m.edsoo0.ru/8866c3ea
11 [lepBbIil TpU3HAaK paBeHCTBA 1
TPEYTOIbHUKOB.
12 IlepBslii mpU3HaK paBEeHCTBA 1 bubmuotexa [JOK
TPEyIrOJIbHUKOB. https://m.edsoo.ru/7f4251d0
13 Pemrenue 3ana4d Ha nepBelid IPU3HAK 1
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PaBEHCTBA TPEYTOJIbHUKOB.

14 MenuaHnbl, OUCCEKTPUCHI U BHICOTHI bubnunoreka LIOK
TPEyroJIbHUKOB. https://m.edsoo.ru/7f4251d0
15 CBoiicTBa paBHOOEIPEHHOTO TPEYTrOJbHUKA. bubmmorexa [JOK
https://m.eds00.ru/8866ce80
16 CBoiicTBa paBHOOEIPEHHOTO TPEYTrOJIbHUKA. bubmmorexa [IOK
https://m.edsoo.ru/8866d1fa
17 Pemenue 3amau no reme "PaBHOOCIpEHHBINH bubnunoreka LIOK
TPEyroiabHUK" https://m.edso0.ru/8866d34e
18 Bropoii npu3Hak paBeHCTBA TPEYTOJIbHUKOB. bubmmorexa [JOK
https://m.edsoo.ru/8866e01e
19 BTopoii npru3Hak paBeHCTBA TPEYTOIbHUKOB.
20 Pemenue 3amau Ha nprMEHEHUE BTOPOTO
MpU3HaKA.
21 Tperuit npu3HaK paBeHCTBA TPEYTOJIHHUKOB. bubmmorexa [TOK
https://m.eds00.ru/8866e88e
99 Pemenne 3a1a4y Ha IpUMEHEHHE MPU3HAKOB
paBEHCTBA TPEYTOJILHUKOB.
23 3a/1auu Ha TOCTPOCHHE.
24 3ajaun Ha TTOCTPOEHUE. buGnnorexa [IOK
https://m.eds00.ru/8866e9ec
25 3a/1auu Ha TOCTPOCHHE.
bubmuoreka [{OK
26 Pemterue saza. https://m.edSO(])_.[ru/8866d6fa
97 Konrtponsnas padora Ne 2 Tema bu6muoreka [IOK
«TpeyronbHuKm». https://m.eds00.ru/8866d880
28 IIpu3Haky napayuieabHOCTU ABYX IPSMBIX. bubnmorexa LOK
https://m.eds00.ru/8866d880
29 [Ipu3Haku napaieabHOCTH JIBYX IPSIMBIX. bubmorexa OK

https://m.eds00.ru/8866e26c¢
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30

HpI/IBHaKI/I mapalJICJIbHOCTH ABYX HPAMBIX.

[IpakTiueckue crocoObl MOCTPOCHUS

bubnunoreka LIOK

31 MapaJJIENbHBIX IIPSAMBIX. https://m.edsoo.ru/8866e3a2
32 Pemenue 3amau no reme "llpusnaku
[apajuIeIbHOCTH MPSMBIX"
33 Pemenue 3agau no treme "llpuznaku
MapajuieIbHOCTH MPSIMBIX"
34 AKcroMa napajuieNIbHbIX TPSIMBIX. bubmorexa HOK
https://m.edsoo.ru/8866eb22
35 AKcroMa napauieNIbHbIX TPSIMBIX.
36 CaolicTBa napajuiebHbIX MPSMBbIX. bubmorexa [IOK
https://m.edsoo.ru/8866echc
37 CBoiicTBa napamiebHbIX IPSIMBIX. bubmorexa OK
https://m.eds00.ru/8866ef64
38 Pemenue 3agau no reme "Axkcuoma
MapajuieIbHOCTH IPSIMBIX"
bubmuoreka [JOK
39 Pemterrie 3afat. https://m.edSO(I)_.Iru/8866f086
40 KonTponbnas padora Ne 3 Tema
«ITapannenbHbie TPSIMBIE»
41 CymMa yriioB TpeyroJibHUKa.
42 CyMmMa yriioB TpeyroJibHHKa.
bubnuoteka [JOK
43 HepaneHcTBo TpeyrobHiuica. https://m.edsogru/8866f3b0
44 HepaBeHcTBO TpeyronbHUKA.
45 Pemenwue 3anau mo teme «Cymma yriioB
TPEYTOIBLHUKA»
46 COOTHOILIIEHHS] MEXTy CTOPOHAMH U yTJIaMHU but6mmoreka [IOK
TpeyroJIbHUKA. https://m.eds00.ru/8866f630
47 CoOTHOIIICHUS MEXKTy CTOPOHAMH M YTJIaMHU bubnuotexa [JOK
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TPEYTOJIbHUKA.

Pemrenue 3agad mo reMe « COOTHOIICHUS

https://m.edso0.ru/8866f8ba

48 MEXy CTOPOHAMH M YTJIAMH bubmmorexa LIOK
https://m.edsoo.ru/8866fase
TPEyTOJIbHUKA
49 Konrponsnas padora Ne 4,Tema
«COOTHOILIEHHSI MEX]ly CTOPOHAMU U yTIJIaMU
TPEYTOJbHUKA»
50 [IpsiMoyTOBbHBIE TPEYTOJIBHUKH. bromorexa LIOK
https://m.edso0.ru/8866fe6e
51 [IpsiMoyTOBbHBIE TPEYTOJIBHUKH. bromorexa LIOK
https://m.eds00.ru/88670800
59 Pewrenue 3a1au Ha npuMEHEHUE CBOMCTB bubmmoreka [JOK
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. https://m.eds00.ru/88670e9a
53 [Ipu3Haku paBeHCTBa NPAMOYTOJIbHBIX
TPEYrOJbHUKOB.
54 ITocTpoeHnue TpeyroabHUKa IO TPEM
3JIEMEHTaM.
55 ITocTpoeHue TpeyronbHUKA 110 TPEM bubmmnoreka HOK
JJIEMEHTaM. https://m.eds00.ru/8867013e
56 Pemenue 3amau mo reme "[IpsMoyronbHBIM bubnnorexa [JOK
TPEYTOIBHUK'". https://m.eds00.ru/88670508
57 Pemenue 3anau.
58 KonTponbnas padora Ne 5 Tema bu6muoreka [IOK
«IIpsAMOYrOJIBbHBIE TPEYTOJIbHUKIY. https://m.eds00.ru/88670a62
59 [ToBropenue. HauanpHble reoMeTpudeckre
CBEJICHHUSI.
60 IToBropenue.HauanpHble reoMeTprudecKue bu6nuorexa [IOK
CBEJCHUSI. https://m.eds00.ru/8867103e
61 [ToBTOopenue. TpeyroapHUKH.
62 IToBTOpeHue. TpeyroabHUKN. bubmuotexa [JOK
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https://m.eds00.ru/88671188
bubnunoreka LIOK
IT I . 1
63 OBTOpetie.  apaIDICHLIHE NPAIMBe https://m.eds00.ru/886712d2
bubnunorexa LIOK
64 [ToBTopenue.llapanienbHbie IPsSMEBIE. 1 https://m.eds00.ru/8867 1462
65 [ToBTOpenune. COOTHOLIEHUSI MEXKAY 1 Bu6muoteka [JOK
CTOPOHAMU U yIJIAMU TPEYTOJIbHUKA. https://m.edso0.ru/886715b6
bubnunoreka LIOK
141 0 1 1
66 TOroBas KOHTPOILHas paboTa Neb https://m.eds00.ru/886716ec
[ToBTOpeHME M 0000IIIEHNE 3HAHUI
67 OCHOBHBIX IIOHSITUH U METOJIOB Kypca 7 1
KJjlacca
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
68 OCHOBHBIX IIOHSITUI U METOJI0OB Kypca 7 1 bubmmorexa LIOK
FIOB KYP https://m.eds00.ru/886719bc
KJjlacca
OBLIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOI'PAMME
8 kirace TemaTuyeckoe NIAHMPOBaHHE
Ne | Tema pa3nena KonunyecrBo  KosmuecrBo | KoHTpoJsibHBIE
4acoB Mo 4acoB no | padoTsl
nporpamme | KTII
1.  |YerslpexyroibHUKU 22 22 2
2. |IlomoOue TpeyroabHUKOB 16 16 1
3. | Pemenue npsAMOyroibHbBIX TPEYTOJIbHUKOB 14 14 2
4.  |MuoroyronbHuku. [Tnomane MHOrOyroJsHUKa 10 10 1
5. |IloBTOpeHue u cuctemMaru3ays yueOHoro marepuaia |6 6 1
HUroro: 68 68 7

98


https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

KasennapHo-reMaTnyeckoe MJIaHUPOBaHHe

Ne /laTa npoBeaeHus Tema pasaena, ypoka Kou-Bo
ypoKa | mian dbaxT ’ 4acoB
1 yeTBepTH
I'nasa 1. YeThIpexyrojabHUKH 224

1 11.09 UYeThIpEXYToJbHUK U €r0 3JIEMEHTBHI. 1
2 13.09 UeThIpEXYTOJIbHHUK U €T0 DJIEMEHTHI. 1
3 18.09 [Tapannenorpamm. CBoiCTBa MapajjieiorpaMma. 1
4 20.09 [Tapamienorpamm. CBoOMCTBa mapajijieiorpaMma. 1
5 25.09 [Tapamenorpamm. CBoOMCTBa mapaljIeIorpaMma.
6 27.09 [Tpu3Haku napajiesorpaMmma. 1
7 2.10 [Ipu3Haku napajuiensorpamma. 1
8 4.10 [IpsIMOYTOJIbHUK. 1
9 9.10 [IpssMOYTOBHUK. 1
10 11.10 Pom0.
11 16.10 Pom0. 1
12 18.10 KBagpar. 1
13 23.10 KBanpar 1

Konmponsnaa paboma Ne 1 no meme: Ilapannenozpamm u | 1
14 25.10

€20 6uobl
15 6.11 Ananu3 ~ KOHTposbHOM  pabotel.  Cpemuss  smHuA | 1

TPEYroJIbHUKA.
16 8.11 CpenHsis TUHUS TPEYTOJIbHHUKA. 1
17 13.11 Tpaneuus
18 15.11 CaolicTBa Tpanenuu. 1
19 20.11 Cpennsis TuHUS Tpaneluu. 1
20 22.11 Pemenue 3a1a4 o cBOMCTBaM TpAINELUH. 1
21 27.11 [leHTpanpHbIE U BIMCAHHBIE YIJIBI. 1
22 29.11 [leHTpaspHbIEC U BIMCAHHBIE YIIIBI.
23 4.12 OnucanHasi ¥ BIMCAaHHAs OKPY>KHOCTH YEThIPEXYTOJIbHUKA.
24 6.12 OcoOEHHOCTH BOMCAHHBIX M LIEHTPAJIbHBIX YIJIOB. 1
25 11.12 BnucanHble 4eThIPEXYTOIbHUKHI 1
26 13.12 OnucaHHbIE YETHIPEXYTOJIbHUKU 1

Konumponvnas paboma Ne2 no meme: 1
27 18.12 Cpeonaa nunua mpeyzononuka. Tpanewyua. Bnucannvie u

ONUCAHHbBLE YembIPEXY201bHUKU

I'naBa 2. Ilopo0ue TPEYrobHUKOB 16 4.

28 20.12 AHanu3 KOHTposIbHOM paboThl. Teopema Daieca. 1
29 25.12 Teopema ®aneca. Teopema 0 MpONMOPIHMOHAIBHBIX OTpe3kax. | 1
30 27.12 Teopema ®aneca. Teopema 0 MpoNOPIHMOHANBHBIX OTpe3kax. | 1
31 15.01 [Too6HbBIE TPEYTOJIbHUKH. 1
32 [1epBblii MpU3HaK M0A00US TPEYTOIbHUKOB. 1
33 [1epBbIii MpU3HAK MOA00US TPEYTOIHHUKOB. 1
34 [1epBblii MpU3HAK 000U TPEYTOIbHUKOB. 1
35 [lepBsbiii mpU3HAK 10,100Us TPEYTOIHHUKOB. 1
36 Bropoii u TpeTnii Ipu3HaKK OA00HS TPEYTOJILHUKOB. 1
37 Bropoii u TpeTuii npu3HaKu NOA00Ms TPEYTOJIbHUKOB. 1
38 Bropoii 1 TpeTHii Npru3HaKK MOA00HS TPEYTOJILHIKOB 1
39 [ToBTOpeHue U cucTeMaTu3anys yueOHOro MaTepuana. 1
40 Koumponvnaa paboma Ne 3 no meme: Teopema @aneca. | 1

Ilooobue mpeyzonvHuxos




I'nasa 3. Pemenne npsiMmoyroJibHbIX TPEyroJibHUKOB 14 u.
a1 AHanu3 KOHTpOJbHOH paboTsl. MeTpuueckue cootHomenuss | 1
B [IPSIMOYTOJIbHOM TPEYTOJIbHHKE.
42 MeTtpudeckre COOTHOLICHHS B IPSIMOYTOJIBHOM
TPeyroJbHUKE.
43 Teopema [Tudaropa. 1
44 Teopema [Tudaropa. 1
45 Teopema [Tudaropa. 1
46 Teopema [Tudaropa. 1
Koumponvnaa paboma Ne 4 no meme: Mempuueckue | 1
47 COOMHOWEHUA 6 NPAMOY201bHOM mpeyzonbruke. Teopema
Hudghazopa
AHanu3 KOHTPOJIBHOH paboTsl. TpUroHOMeTpHUYECKHUEe 1
48 (yHKIMH OCTPOTO yIiia
PSIMOYTOJIBHOTO TPEYTOJIBHHUKA.
49 Tpuronomerpuyeckue GyHKIMH OCTPOTO YyIJia 1
PSIMOYTOJIBHOTO TPEYTOJIBHHUKA.
50 Tpuronomerpuyeckue GyHKIIMH OCTPOTO YIJia 1
PSIMOYTOJIBHOTO TPEYTOJIBHHUKA.
o1 PemreHne npsiMOyroyibHBIX TPEYTOJBHHUKOB. 1
52 Pemrenue npsiMOyrobHBIX TPEYTOJbHHUKOB. 1
53 Pemienue npsiMOyroJibHBIX TPEYTOJILHUKOB.
54 IToBTOpEHME M cHCTeMaTH3alkus YYeOHOr0 MaTepurara. 1
Konumponvnaa paboma Ne 5 no meme: 1
55 Tpuzonomempuueckue pynkyuu ocmpozo y2na
nPAMOY2016H020 mpeyeonbHuKa. Pewienue npamoyzonvhuix
mpey2o1bHUKOS.
I'naBa 4. | MuoroyroabHuku. Ilnomaabs MHOTOyrojibHMKa 10 4.
56 AHanu3 KOHTPOJIbHOM paboThl. MHOTOYrOJIbHUKU 1
57 [TonsaTtue momaaum MHOroyronbHuka. [lnomane 1
MPSIMOYTOJIbHHKA.
58 [Inomaae napauiesorpaMmma. 1
59 [Tnomaae mapajieiorpamma. 1
60 [Inomanp TpeyrojapHUKA. 1
61 [Tnomaap TpeyroapHUKA. 1
62 [Inomanp Tpaneuuy. 1
63 [Inomanp Tpaneuuy. 1
64 O6o0maromuii ypok mo teme «Iliomaap MHOTOYTOJIbHUKA 1
65 Koumponsvnaa paboma Ne 6 no meme: Muozoyzonvnuxu. | 1
ITnowads muozoyzonvHuKa
IToBTOpEeHHNe N cucTeMaTH3AlHMsA Y4eOHOr0 MaTepHaJia 6 4.
66 AHanu3 KOHTpOJIbHON paboTel. Pemenune 3amay mo teme: | 1
YeThIpeXyroJbHUKH.
67 Pemenue 3amad o reme: [lomo6ue TpeyroabrHUKOB. 1
68 Pemrenue 3amau mo teme: [IpsiMOyToIbHBIE TPEYTOIBHUKH. 1




Kanennapﬂo-TeMaaneCKoe NJIAaHUPOBAaHUE 0 TEOMETPUU B 9 kaacce

Ne [aTa npoBeaeHus
o\ Tema ypoxka
Ilnan \ dakr.
I'nasa 1. Pemenue TpeyrojibHuKoB (17 1)
1 Tpuronomerpuyeckue ¢pynkiuu yria ot 0° mo 180°.
2 Tpuronomerpuueckue GyHkuu yriaa ot 0° go 180°.
3 Teopema KOCHHYCOB
4 Teopema KOCHHYCOB
5 Teopema kocuHycOB
6 Teopema KOCHHYCOB
7 Teopema CHUHYCOB
8 Teopema cuHycoB
9 Teopema cuHycoB
10 | Pemenue TpeyroJapbHUKOB
11 | Pemenne TpeyroabHUKOB
12 | ®opmyabl A5l HAXOXKICHUS IUIONIA/IU TPEYTOIbHUKA
13 | @opmybl Ui HAXO0XKACHHUS IIJIOMAAN TPEYTOJIbHUKA
14 | ®opmysbl AJ1sl HAXOXKICHUS IUIONIA/IU TPEYTOIbHUKA
15 | ®opmysbl A5l HAXOXKACHUS IUIONIA/IU TPEYTOIbHUKA
16 | IloBTOpeHue u cucTemMaTusalys yueOHOro Marepuaia
17 | Konmponvuaa paboma Nel
I'nasa 2. [IpaBuiibHbIe MHOTOYTOJIbHUKH (10 1)

18 | IlpaBuibHBIE MHOTOYTOJILHUKH U UX CBOMCTBA
19 | IIpaBriIbHBIE MHOTOYTOJBHUKH U UX CBOWCTBA
20 | IlpaBmiibHBIE MHOTOYTOJFHUKH U UX CBOWCTBA

Ilocmpoenue npasuibHbIX MHO20Y20IbHUKOS
21 | IlpaBWiIbHBIE MHOTOYTOJFHUKH U UX CBOWCTBA

Ilocmpoenue npasuibHbIX MHO20Y20IbHUKOS
22 | lyvHAa OKPYKHOCTH.
23 | [Inomane kpyra
24 | NynmHa okpyxHOcTH. [Lmomaas kpyra
25 | Jlnuna okpy>kHocTH. [Tnomans kpyra
26 | IToBTOpeHMEe U cucTeMaTH3aIMs YIeOHOTO MaTepralia
27 | Konmponvnas paboma Ne2

I'naBa 3. JlekapToBbl KoopAuHATHI (12 4)

PaccrosiHre MeXly TOUKaMU ¢ 3aJJaHHBIMH KOOpAWHATAMHU.
28 | KoopauHaThl cepeIMHBI OTPE3Ka.

PaccrostHre MeX Ty TOUYKaM¥ ¢ 3aJJaHHBIMH KOOPAWHATAMH.
29 | KoopanHatel cepeiMHbl OTpe3Ka

PaccrostHre MeXTy TOUYKaMH ¢ 3aJJaHHBIMH KOOPAWHATAMHA
30 | .KoopauHatel cepeAMHbI OTpE3Ka.
31 | YpaBHeHue Gurypsl. YpaBHEHHE OKPY>KHOCTH.
32 | YpaBHeHue GUrypsl. YpaBHEeHHE OKPYKHOCTH
33 | YpaBHenue purypsl. YpaBHEHHE OKPYKHOCTH
34 | YpaBHEHHUE NPSMOH.
35 | YpaBHEHHE NPSIMOI.
36 | YrmnoBoit k03¢ UIMEHT IpsMOi




37

YrinoBo# koddduimeHT npsimoit. Metoa KoopAarHAT

38 | [loBTOpeHue u cucTemMaru3alys yaeOHOTO MaTepualia
39 | Konmponwvnan paboma Ne3
I'nasa 4. Bexropsi (15 1)
40 | Ilonsitue BeKTOpa
41 | IlonsTue BeKTOpa
42 | KoopauHaThl BEKTOpa
43 | Co)keHHE BEKTOPOB
44 | BeluntaHue BEKTOPOB
45 | CioXeHHE U BBIUMTAaHUE BEKTOPOB
46 | Cno)keHHE ¥ BBIYUTAHHE BEKTOPOB
47 | YMHOXEHHE BEKTOpa Ha YUCJIO.
48 | YMHOXeHHEe BEeKTOpa Ha 4nucio. MeTo KoopaAuHaT
49 | YMHOKeHHEe BeKTOpa Ha unciao. MeTo KoopArHAT
50 | CkansipHOE MPOU3BEICHNUE BEKTOPOB
51 | CkansipHOe IpOU3BECHUE BEKTOPOB
52 | CkansipHOe MPOU3BEACHNUE BEKTOPOB
53 | IloBTOpeHHe U cucTeMaTu3alus yaieOHOro Marepuasia
54 | Konmponvnas paboma Ned
I'naBa 5. I'eomerpuueckue npeodpazoanus (11 1)

55 | JIBmxenue(niepemenienre) Gpurypsl.

[TapannenbHbIi epeHoc.
56 | JIBmxenue(mepemenienne) Gpurypsl.

[TapanienbHbIi epeHoc.
57 | JIBmxenue(niepemenienne) Gpurypsl.

[TapajutenpHBIN IEPEHOC.
58 | OceBasi CUMMETpHSI.
59 | OceBasi CHMMETpHSI.
60 | IleHTpanbpHas CUMMETpPHUSL.
61 | IloBopor
62 | 'omoterus. [Tonobue duryp.
63 | 'omoterus. [Togobue duryp.
64 | I[loBTOpeHME M cUCTEeMaTH3AIHS YIeOHOTO MaTepralia
65 | Koumponvnas paboma Ne 5

IloBTOpEeHUEe U cucTeMaTH3aNusl yuyeOHOro MaTepuaJa (5 1)




INOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1H(PPOBOM MHUPE BEPOATHOCTb M CTATHCTHKA MPHUOOPETaloT BCE OOJIBLIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHHs MPAKTUYECKUX MPWIOKEHUH, TaK U MX pOJU B 0Opa3oBaHHUU,
HEOO0XOMMOM KaXIOMy uelnoBeKy. Bo3pacraer umcio npodeccuii, npu OBIaJeHUH KOTOPHIMU
Tpedyercsi xopomras ©0a3o0Bas MOATOTOBKAa B 00JAacTH BEPOSITHOCTH M CTaTHCTUKH, Takas
NOJArOTOBKA BaKHA JJIsi MPOJOJDKCHUS OOpa3oBaHUS M Ui YCHEMHOW MNpodecCHOHATBHON
Kapbephl.

Ka)K[[BIfI YCJIOBCK ITOCTOAHHO IMPUHUMACT PCUICHHA HAa OCHOBC MMCIOIIUXCA Y HET'O I[aHHLIX.A JJIsL
000CHOBaHHOTO MNpUHATHUA PCIICHUSA B YCIOBUAX HEAOCTAaTKa WU M30BITKA I/IH(i)OpMaL[I/II/I
HEOOXO0JMMO B TOM YHCJIE€ XOpOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE M CTAaTUCTHUYECKOE
MBILIICHHE.

MMeHHO TMOATOMY OCTPO BCTajga HEOOXOAMMOCTh  CHOPMHUPOBATH Yy  OOyYAIOIIUXCS
(GYHKIIMOHAJIbHYIO TPAMOTHOCTb, BKJIFOUAIOIYIO B c€0sl B KaUECTBE HEOTHEMIIEMOI COCTaBIISIOLIEH
YMEHHE BOCIPUHMMATh W KPUTHUYECKU aHAIM3UPOBAaTh HH(GOpPMAIMIO, NPEACTABICHHYIO B
pasinyHbIX (opMax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTUX pealbHbIX NPOLECCOB U

3aBUCUMOCTEH, MPOU3BOIUTH IPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHU MpUHIMIAMHU cOOpa, aHalu3a U MpeACTaBICHUS
JaHHBIX U3 Pa3NUYHBIX cdep >KU3HU OOIIeCTBa M TOCyAapcTBa MPHOOIIAeT O0y4aroumxcs K
oOLIeCTBEHHBIM HHTepecaM. M3yueHue oCHOB KOMOMHATOPUKU PAa3BUBAET HABBIKM OpraHU3alluu
nepebopa U Mmojacy€ra yuciaa BapUAaHTOB, B TOM YHCJIE B MPHUKJIAJHBIX 3a7ayax. 3HAKOMCTBO C
OocHOBaMu Teopuu TpadoB co3maéT mareMarudeckuil QyHmameHT ans  GopMHUpPOBAHHS
KOMIETeHINH B o0nactu uHGopMaTuku U UU(POBBIX TexHONOTui. [Ipu U3yyeHUHn CTaTUCTUKU U
BEPOSTHOCTH OOOTAIIAIOTCS TPEACTABICHUS OOYJaloIUXCs O COBPEMEHHON KapTHHE MHUpa |
METOJlaX €ro uccienoBaHus, (GopMmupyeTrcs NOHMMaHUE pOJM CTAaTUCTHUKUM Kak HCTOYHMKA
COLMAJIBHO 3HAYMMOM MH(OPMAIIUH U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSTHOCTHOTI'O MBIIIJICHHUS.

B cooTBeTcTBUM ¢ JaHHBIMH LENISAIMH B CTPYKType IpOorpamMMbl ydeOHOro Kypca
«BeposATHOCT M CTATUCTHKA» OCHOBHOIO 00IIero o0pa3oBaHUS BbLIEICHBI CJENYIOLINE
coJiepkaTebHO-MeToanueckue TMHUM: «[IpencraBieHue JaHHBIX U ONUcAaTeNbHAs CTATUCTUKAY,
«BeposTHOCTEY, «1eMEeHTb KOMOMHATOPHUKIY, «BBeneHune B Teoputo rpadony.

Coneprxanue nunaun «IIpencrapneHne JaHHBIX U ONMUCATENbHAs CTATUCTUKA»CIYKHUT OCHOBOM /ISt
(dbopMUpOBaHUS HABBIKOB pabOThl ¢ MH(OpMaLMEN: OT YTEHUS W HUHTEpHpeTanuu UHPOopMaluy,
IpeCTaBICHHON B TabnuIax, Ha AuarpamMmax U rpadukax, 10 coopa, IpeICTaBICHHUs U aHaIu3a
JTAHHBIX C UCHOJIb30BAHUEM CTATUCTMUYECKMX XapaKTepUCTHK CPEAHUX U paccemBaHus. Paboras c
JMaHHBIMH, OOydarommecss ydaTrcs CYHWTBIBATh M HMHTEPIPETUPOBATH JIaHHBIC, BBIJIBUTATb,
apryMEHTHPOBAaTh M KPHUTHUKOBATh NPOCTEHIIME THIOTE3bl, Pa3MBIIUIATh Haa (PaKTOpaMHu,
BBI3BIBAIOIIMMH H3MEHYMBOCTh, M OIICHMBATh HMX BIIMSHUE HA pacCMaTpUBaeMble BEIMUUHBI U
IIPOLIECCHI.

NHTYUTUBHOE NpENCTABICHUE O CIy4YailHOW W3MEHYHMBOCTH, UCCIEIOBAHUE 3aKOHOMEPHOCTEW M
TEHJCHIIMA CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YUYEHHs] TEOpUH BeposiTHOcTel. bosbioe
3HaYeHHE UMEIOT MPAKTUYECKHE 3aJJaHHs, B YACTHOCTH OMBITHI C KIIACCHUECKUMH BEPOSITHOCTHBIMU
MO/JIEIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBaonogo0us ciydaitHoro coobitus. [Ipu uzyuenun
y4eOHOTO Kypca oOydJaromuecss 3HAKOMSATCA C MPOCTEHINIMMH METOJaMU  BBIYMCIICHHS
BEPOSTHOCTEN B CIlydaiiHBIX IKCIEPUMEHTAX C PABHOBO3MOXKHBIMU 3JIEMEHTApHBIMU HCXOAaMHU,



BEPOSTHOCTHBIMM 3aKOHAMH, MO3BOJIOIIMMHU CTaBUTh M pellaTh Oojee clIoxHble 3agauu. B
y4eOHBIM Kypc BXOAST HaydalbHbIE MPEICTABICHHUS O CIy4alHBIX BEJIMYMHAX M HMX YHUCIOBBIX
XapaKTEpUCTHKAX.

B paMkax ydeGHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOyYaroIMXcs € MHOXKECTBAaMH HU
OCHOBHBIMHM OIIE€pallMsIMH HaJl MHOXECTBAMH, PAacCMAaTPUBAIOTCA INPUMEPbl NPUMEHEHMs s
pelieHuss 3a1ad, a TaKKe HCIOJb30BaHUS B JAPYTUX MAaTEMaTHYECKMX Kypcax M y4eOHBIX
npeaMerax.

B 7-9 xmaccax msywaercsi y4ueOHBIH Kypc «BeposTHOCTb M CTAaTHCTHKa», B KOTOPBIM BXOJIST
pasznensl: «llpencraBieHne NaHHBIX M OMMCATENbHAsl CTATUCTHKA», «BeposTHOCTB», «JIeMEeHThI
KOMOMHATOpUKN», «BBenenne B Teopuio rpadoy.

Ha u3yuenne yuebHoro kypca «BepostHocTs U cratuctuka» orBoautcs 102 vaca: B 8 kiacce — 68
yacoB (2 4yaca B HeZel0, 00beIUHIIN Kype 7ro U 8ro KiaccoB), B 9 kiacce — 34 vaca(l gac B
HEJIEIIO).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTbD M CTATHCTHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Ppe3yJbTAaThl OCBOGHHSA MpOrpaMMmbl ydyeOHOro Kypca «BepostHOCTs u
CTaTHUCTUKA»XapaKTEPUZYIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:
MPOSIBIICHUEM HMHTEpECa K MNPOLIJIOMY W HACTOSIIEMY POCCHICKOW MAaTeMaTUKH, LIEHHOCTHBIM
OTHOUIEHUEM K JOCTUKEHHSIM POCCUMCKHX MAaTE€MaTUKOB U POCCUMUCKON MATEMAaTUYECKOM MIKOJIBI,
K HCIIOJIb30BAHUIO STUX JOCTHKEHHH B IPYTHX HayKaX W MpUKIaTHBIXCchepax;

2) rpas/IaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTBIO K BBHINIOJIHEHHIO OOS3aHHOCTEW TpakJIaHWHA W peaju3allid €ro Ipas.,
MPEACTABICHHEM O MAaTeMaTHYeCKUX OCHOBax (YHKIIMOHUPOBAHUSA PA3IMYHBIX CTPYKTYP,
SBIIEHUH, TPOIENYp TPa)KTaHCKOro O0OIIecTBa (HAmpuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO STHUYECKHX MpOoOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUI
HayKH, OCO3HAaHHEM BaKHOCTH MOPAJIbHO-3TUYECKUX PUHIIUAIIOB B AEATEILHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:
YCTAaHOBKOW HA AaKTUBHOE YyuyaCTUE€ B PEIICHUM MPAKTHUYECKUX 3aJad MaTeMaTUYECKOU
HANPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MATEeMAaTHYECKOTO OOpa30BaHHS HA MPOTSHKEHUH BCEH
KU3HH U1l YCTICITHONW TPO(ECCHOHATIEHON ACATENHPHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBEIOOPOM U MTOCTPOSHUEM WHIUBUIYATbHON TPACKTOPUH 00pa30BaHUS U KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTINTAHUE:
CIIOCOOHOCTBIO K 3MOITMOHAJILHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MAaTeMaTHYEeCKHX OOBEKTOB,
3a/1a4, pENICHUM, pacCyKICHHI, YMEHUIO BUJIETh MAaTEMAaTUUYECKNE 3aKOHOMEPHOCTH BUCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:
OpUEHTAIMEN B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKAa, MPUPOJBI W OOIIECTBA, MOHUMAHUEM MaTEMaTHYECKON
HayKd Kak c(epbl YeIIOBEUECKON JESITEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
IMBWIN3AIUHU, OBJIAJCHUEM S3bIKOM MAaTeMaTHKU M MATeMAaTHYE€CKOM KYyJbTypOW KaK CpPEICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM MPOCTEHIITUMHU HABBIKAMH HCCIIEIOBATEIBCKON JEATEIbHOCTH;

6) pusnyeckoe BocnuTanne, POPpMUPOBAHUE KYJIbTYPHI 3I0POBbSI H SMOIHOHATIBLHOTO

OJ1aronmoJryyms:



TOTOBHOCTBIO MPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOErO 3/I0POBbs, BEICHUS
310poBOTO 00Opa3a *KU3HU (3M0pOBOE MHUTaHWE, COATAHCHPOBAHHBIA PEXKHM 3aHSATUH U OTIbIXA,
perynspHasi ¢uznyecKass aKTUBHOCTH), C()OPMUPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4yejaoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:
OpUEHTallel Ha NpUMEHEHHWE MaTeMaTHYeCKUX 3HAHUW MJid peleHus 3agad B oO0riactu
COXPAHHOCTH OKpYXKalolled Cpe/ibl, TUIAHUPOBAHMS MOCTYIKOB M OLEHKH UX BO3MOKHBIX



HOCJICAACTBUM JUISl OKPYXKAIOUIeH Cpenbl, OCO3HAHUEM TIJI00aJbHOTO XapakTepa JKOJOTHMYECKHX
po0JIeM U MyTeN UX PELLCHUs;

8) aganTanus K N3MEHAIOIUMCS YCJIOBHSM COIMATBHOI H IPUPOIHOI cpeabl:
TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSAX HEONPEAEIEHHOCTH, IIOBBILICHUIO YPOBHS CBOECH
KOMITCTEHTHOCTH Yepe3 MPAKTHYECKYIO JESTEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCA y APYTHX
Jro/iel, MpUOOpeTaTh B COBMECTHOW JEATENbHOCTH HOBBIC 3HAHHWS, HABBIKM M KOMIICTCHIUH W3
OTIBITA APYTHX;

HEOOXOAMMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM 4HCIIe (OPMYIUPOBATH UJICH, TIOHSATHS,
runoTe3sl 00 0OBEKTax M SBJICHUSAX, B TOM YHCIIC paHee HEU3BECTHBIX, OCO3HABATH AC(MUIMTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlUIO, BOCIPHHHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TpEOYIOMMKA KOHTPMEp, KOPPEKTHUPOBATh MPUHUMAEMbIE pEIICHUS W JCHCTBUS,
(GOpMyITHpPOBATH U OLICHUBATH PUCKU M TIOCJIEACTBHS, (POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/bHBbIE YHHMBepcajibHble y4deOHble AeilCTBUS

Ba3oBble Jlornueckue AeiicTBus:

® BBUIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
NOHATHH, OTHOIIECHWHA MEXIY HOHSATHAMH, (OPMYIHPOBATH OIPEICIICHUS TOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIN NPU3HAK KJIACCU(UKALIMU, OCHOBAHUS AJIs1 0000ILEHUS U
CpaBHEHMsI, KpUTEPHH [TPOBOIUMOI0 aHAJIN3a;

® BOCIPUHHMMATh, (OPMYJIHMPOBaTh U MPeOOpa3OBbIBATH CYXKICHUS: YTBEPAUTENIbHbIE U
OTpULATENIbHbIE, €JMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIBIATH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U NIPOTUBOpPEUHs B (pakTax,
JTaHHBIX, HAOJMIOACHMSIX W YTBEPKACHMSIX, MpeljiaraTb KpPUTEpPUU JUIsl BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYHIL;

e JlenaTh BBIBOJBI C UCIOJB30BAHUEM 3aKOHOB JIOTWKH, AECTYKTUBHBIX U HMHJYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIOUEHNUH 110 aHAJIOTHH;

e pa30uparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (MPSMBIE U OT MIPOTUBHOTO),
IIPOBOJAMTH CAMOCTOATEIBHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX (HaKToOB,
BBICTPAaNWBaTh apryMEHTALMIO, MPUBOJIUTH NMPUMEPbl U KOHTPIPHUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh cHocoO pemieHuss ydeOHOM 3amauM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BeIOMpaTh Haubojee MOAXOAAIIUN C Y4ETOM CaMOCTOATEIbHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA!

® CNOJNB30BaThb  BONPOCHI  KaK  MCCIEAOBATEIbCKUNM  HMHCTPYMEHT  IIO3HAHMS,
(dbopMyIHMpOBaTH BONPOCH], (PUKCHUPYIOLIHE MIPOTHBOPEYHE, MPOOIEMY, CAMOCTOSTENEHO
YCTaHABIMBAaTh MCKOMOE U JaHHOE, (JOpPMHUPOBATH TMIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3ULUI0, MHEHHE;

® [IPOBOJUTH IO CAMOCTOATEIBHO COCTAaBICHHOMY IIJIaHY HECIIOKHBI OSKCIIEPUMEHT,
HeOO0JIbIIIOE UCCIIeI0BAaHUE 110 YCTAaHOBIIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro 00beKTa,
3aBHCUMOCTEH 0OBEKTOB MEXTy COOOM;



CaMOCTOSITENLHO (POPMYITUPOBATH 000OIIECHNS U BBIBOJIBI IO PE3YJIbTaTaM POBEAEHHOTO
HAOJIIOJICHUS, HMCCIICAOBAHUS, OICHHBATh JIOCTOBEPHOCTH ITOJIYYCHHBIX PE3yJbTaTOB,
BBIBOJOB 1 0000ILEHNI;

MIPOTHO3HPOBATH BO3MOXKHOE PA3BUTHUE MPOIIECCa, a TAKIKE BBIIBUTATH MPEATIOIOKEHHS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undpopmanmeii:

BBISBJIATH HEJJOCTATOYHOCTh M N30BITOYHOCTh HH(POPMAIIMH, TAHHBIX, HEOOXOAUMBIX IS
peLICHHS 3a/1a4H;

BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETHPOBATH WHPOPMAIIHIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHUS;

BBIOMpATh (OpMy MpeAcTaBIeHUs MHPOPMALIUN U WILTIOCTPUPOBATh pellaeMble 3a/1aun
cXeMaMH, JuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh WH(POPMAIMK TIO KPUTEPHUSM, NMPEITIOKECHHBIM yUUTEIEM WIIH
c(OpPMyITHPOBAHHBIM CAaMOCTOSITEIBHO.

KOMMyHHKaTHBHI)Ie YHUBEPCAJIIbHBIC yqeﬁﬂme JeilcTBHUA:

BOCIIPUHUMATH B (OPMYJIUPOBATH CYXKIACHHSI B COOTBETCTBHH C YCJIOBUSMH U LEIAMHU
o01IeHust, SICHO, TOYHO, T'PAMOTHO BBIpaXXaThb CBOI0 TOYKY 3pEHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHMs 3aJladyl, KOMMEHTHPOBAThH
MOJTyYEHHBIN pe3yIIbTaT;

B X0JIe OOCY>KJIEHHS 3aJjaBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaeMOM T€MbI, MPOOIEMBbI,
pelaeMoii 3a/1a4u, BHICKA3bIBAaTh MJICH, HAILIETICHHBIC HA TTOMCK PEIICHUS, COIIOCTABIIATh
CBOM CYXKJICHUS C CY)KJICHUSIMU JPYTUX YIACTHUKOB JHAJIOTa, OOHAPYKUBATh PA3IMUUE U
CXOICTBO TIO3WIIMA, B KOPPEKTHOW ¢opMe QOpMYyIUpOBaTh PAa3HOTIIACUS, CBOU
BO3PaKEHUS,

MPEACTABIATh PE3YNbTaThl PELICHUS 3aJaud, SKCIOEPUMEHTA, UCCIEIOBAHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BHICTYIUICHHS] C Y4ETOM 3a/ay MPE3CHTAluH U
0COOEHHOCTEHN ayaUTOpHH;

MOHUMATh W MCIOIh30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHAUBHUIyAIbHON pabOTHI MpH
petieHnr y4eOHbIX MaTeMaTHYECKUX 3a]1ay;

MIPUHUMATH 11€JIb COBMECTHOM NIESITEIbHOCTH, IUIAHUPOBATh OPTaHHU3AIIMI0 COBMECTHOM
paboThl, pactpeneNnsaTh BUIbI padOT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT
paboTsl, 000011aTh MHEHHST HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYMIOBBIX opMax padboThl (00CYKIAeHUsI, 0OMEH MHEHHUSIMHU, MO3TOBBIE
HITYPMBI U JIPYTHE), BBITIOJHITH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOM JICHCTBUS
C IPYTUMH YWICHAMH KOMaH/IbI, OIICHMBATh KAY€CTBO CBOETO BKJIAa B OOIIHI MPOAYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

PerynsiTuBHbIe yHUBepcajibHble Y4yeOHbIe AeHCTBHSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, AJITOPUTM pelleHus 3aqadd (WK ero 4YacTb),

BBIOMpATh CIIOCOO pEIICHHs C YYETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BapUAHTHI PEeIIEHUH ¢ Y4ETOMHOBOM HH(OpMALIUK.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTE/IJICKT:



e BIaJeTh CHOCOOAMHU CaMOINPOBEPKH, CAaMOKOHTPOJS Ipolecca M pe3yibTaTa peIIeHUs
MaTeMaTHYeCKON 3aJauu;

e [IpeABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpU pEIICHUU 3aJaud, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pe3yJibTaTa JEeATEIbHOCTH IIOCTABJICHHOM LEJIU U YCIOBHUSAM,
OOBSICHATh NPUYMHBI TOCTUKEHUS WIN HEOCTUKEHUS LeJIU, HAXOJUTh OIIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIC pe3yIbTaThl OCBOCHHUS IPOTPAMMBI YI€OHOTO Kypca K KOHITy 00y4eHHs B 7 KJacce.

YuraTh MHGOPMAILIHIO, TIPEICTABIICHHYIO B Ta0JIMIAX, HA AUarpaMMax, MPEICTaBIsATh JaHHBIC B BUJIC
TaOJIUIL, CTPOUTH JUArpamMmbl (CTOIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) 10 MAaCCHBAM 3HAUYCHUH.

OnuceiBaTh M WHTEPIPETHPOBATH PEalbHBIE YKCIOBBIC JaHHBIC, MpEACTaBICHHBbIE B TaOMUIAX, HA
nrarpammax, rpadukax.

Hcnonp30Bath Ui OMMCAHUS JaHHBIX CTATUCTUYCCKHE XapaKTEPUCTHKU: CpeHee apu(MeTH4ecKoe,
MerMaHa, HauOoJIbIlIee M HANMCHBIIIEe 3HAYCHHUS, pa3MaXx.

Hmetp mpencTaBieHHE O CIy4YailHOH H3MEHYMBOCTH Ha MpUMeEpax IeH, (U3MYECKHX BEIHYHH,
AHTPONIOMETPUYCCKHX JAHHBIX, UMETh MPEACTABIICHUE O CTATHCTUYECKON YCTOWIMBOCTH.

[TpenmeTHbIe pe3ynbTaThl OCBOSHUS IPOTpaMMbl y4eOHOT0 Kypca K KOHIly o0yueHus B 8 Kiiacce.

N3Bnekatb W mpeoOpa3oBbIBaTh WHGOpPMAIMIO, MPEACTaBIEHHYI0O B BHJE TaONull, AUarpamm,
rpauKOB, PEJICTABIATH JaHHBIE B BUJIE TaOIUL], JUarpaMm, rpauKoB.

OnucelBaTh JaHHBIE C MOMOLIBIO CTAaTUCTHYECKMX IIOKA3aTeJed: CpPEIHUX 3HAYEHHH U MeEp
pacceuBaHus (pa3Max, AUCIIEPCUs U CTAaHIAPTHOE OTKJIOHEHUE).

HaxonuTh 4YacTOThl YHMCIOBBIX 3HAYEHMH M 4YacTOTHI COOBITMH, B TOM YHUCIIE MO pe3ylbTaTaM
W3MEPEHUI U HAOIIOICHU M.

HaxoauThs BepoSITHOCTH Cily4dailHbIX COOBITHI B OIBITAX, 3HAasi BEPOATHOCTH 3JIEMEHTAPHBIX COOBITUH,
B TOM YHCJIE B OIIBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.

Hcnonp3oBathk Tpaduueckue MOJEIH: JIEPEBO CIYyYalHOTO SKCIEPUMEHTa, AUarpaMMbl Ouiepa,
YUCIIOBas MpsAMast.

OrnepupoBaTh MOHATHAMH: MHOXECTBO, ITOJAMHOKECTBO, BBIINOJHATH ONEpalMU HaJ MHOMXKECTBAMH:
o0beIMHEHNEe, TepecedeHue, JOMOJHEHHEe, IEPEeUUCHIsITh SJIEMEHThl MHOXKECTB, IMPUMEHSTh CBOWCTBa
MHOK€ECTB.

Hcnonp3oBaTh rpauueckoe MpenCcTaBICHHE MHOXECTB W CBSI3€d MeXAy HHUMU ISl OMHCAHUA
MIPOLIECCOB U SIBJIEHUI, B TOM YHUCIIE IIPH PEIICHUH 3a]a4 U3 IPYrUX yU4eOHBIX MPEAMETOB U KypCOB.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS TPOrpaMMBbl y4eOHOT0 Kypca K KOHIy o0ydeHus B 9 KJjacce.

W3Bnekats u npeoOpa3oBeIBaTh WH(OPMALINIO, MPEJICTABICHHYIO B PAa3JIMYHBIX MCTOYHHUKAX B BUJE
TabJIMIL, AUarpamMmm, rpaduKoB, MPEACTABIATh JaHHbBIE B BUJIE TaOJIUL], UarpaMm, rpaukos.

Pemarp 3amaun OpraHu3oOBaHHBIM TNEpeOOPOM BApUAHTOB, a TaKXKe C HCIOJIb30BAaHUEM
KOMOMHATOPHBIX MPABHII U METOJOB.
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Hcnonp30BaTh ONUCATENBHBIE XapAaKTEPUCTHKU ISl MAaCCUBOB YHCIIOBBIX JAHHBIX, B TOM YHCIE
CpEHUE 3HAYCHUS U MEPHI paCCECUBaHUS.

HaxomuTe YacToThl 3HAY€HWH W YacTOTHI COOBITHS, B TOM YHCIE IOJB3YSICh pE3yJbTaTaMu
IPOBEICHHBIX U3MEPEHUI 1 HAOIIOICHU.

HaxoauTe BepOSTHOCTH CIy4YalHBIX COOBITUH B W3YYEHHBIX OIBITaX, B TOM YHCJIE B ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH, B CEpUSX HCIBITAHUN 10 MEPBOIO yclexa, B CEpPHsX
ucneITanui beprym.

HmeTs npencTaBiieHUE O CIIy4aliHOM BEIMYUHE U O PACIPEIEICHUH BEPOSITHOCTEM.

Hmets npencTaBiieHHe O 3aKOHE OOJIBIIMX YMCENl KaK O MPOSBICHUU 3aKOHOMEPHOCTU B CIIy4alHOH
U3MEHYMBOCTHU U O POJIU 3aKOHA OOJIBIINX YHCEJI B IPUPOJE U OOIIECTBE.

COJEPKXAHUE KYPCA

7 KJIACC

[IpencraBieHrne NaHHBIX B BUAE TaONUI], auarpamm, rpadukoB. 3arojHEHHWE TaOJUI], YTCHHE U
MOCTPOCHHE AUArPaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHue rpadukoB peanbHbIX IPOIECCOB.
W3Bnedenune napopMaiy U3 AHarpaMm U TaOJIHII, UCTIONb30BaHUE U UHTEPIIPETALUS TaHHBIX.

OnwucarenbHasi CTaTUCTHKA: CpeAaHee apudMeTHueckoe, MeaWaHa, pa3Max, HauOosbliee W
HauMEHbIlIee 3HaYeHUs] Habopa YHUCIIOBbIX JaHHBIX. [IpuMepsl cilydyaiiHON U3MEHUYUBOCTH.

CnyvaiiHplii  3kcniepuMeHT (OmbIT) W ciy4aiiHoe coObiTue. BepositHocth u  wactota. Poub
MaJIOBEPOSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHH B Ipupoae W B oOmiectBe. MoHeTa M UrpaibHas
KOCTb B TEOPUH BEPOATHOCTEN.

I'pad, BepmmnHa, pedbpo. CreneHp BepmuHBL. Yucio pedep W CyMMapHas CTENEHb BEPIIHH.
[IpencraBnenue o cBszHocTH rpada. Llenu u uuxisl. [yt B rpadgax. O6xon

rpada (sitiepoB myTh). [Ipeacrasienne 06 opueHTHpOoBaHHOM rpade. Pemienne 3a1a4 ¢ noMoIibko rpagos.

8 KJIACC

[TpencraBieHne naHHBIX B BUJE TaOIULL, JUarpaMm, rpaukoB.

MHOXecTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXKeCTBO. Omepary HajJ MHOXXECTBaMM: OOBEIMHEHUE,
nepecedeHue, qononHeHne. CBOMCTBaA onepalMidi Haj, MHOXECTBAMM: IEPEMECTUTEIBHOE, COUETATENIBHOE,
pacnpenenurenbHoe, BKIoYeHus. Mcnonap3oBanue rpaduyeckoro mpeicTaBiaeHus MHOXKECTB JJIsl ONTMCaHUS
peabHBIX MPOLIECCOB U SIBICHUH, IPH PEIICHUH 3aa4.

W3mepenne paccenBaHMsl NaHHBIX. Jlucmepcus M CTaHJApTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.
Jwnarpamma paccenBaHusI.

DneMeHTapHble COOBITHS ciTydailHOro omnbita. Ciydaiinbie coObITHS. BeposiTHocTH coObITHIA. OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTapHbIMU cOObITHsIMH. Ciy4ailHblil BbIOOp. CBsI3b MEXKIY MaOBEPOSTHBIMHU U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOILIECTBE U HAYKE.

HepeBo. CBoiCTBa AEPEBBEB: €IUHCTBEHHOCTh ITyTH, CYLIECTBOBAHWE BHCAYEH BEPIIMHBI, CBS3b
MEXJly YMCIIOM BepIIMH U unciaoM pedep. [IpaBmiio ymHoxenus. Pemenue 3anad ¢ momouisio rpagos.

[IporuBomnonoxxkuple coObITHS. [narpamma Diinepa. OObenUHEHHE W TIEPECEUCHHE COOBITHI.
HecoBmectbie coObiTus. @DopMmynia CIOXKEHUS BEpOSTHOCTEH. YCIOBHAas BeposATHOCTb. I[IpaBuio
ymHOXeHusi. HezaBucumbie coObitus. IlpencraBnenue skcrepuMeHTa B Buje JepeBa. PerieHue 3amad Ha
HaXO0XJI€HNE BEPOSATHOCTEN C TIOMOILBIO JIepeBa CIIy4yaliHOro dKCIIEpUMEHTA, AUarpamMmm Jiliiepa.
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9 KJIACC

[IpencraBienue NaHHBIX B BHJE TAONHIl, AUarpamm, rpadukoB, UHTEpIpeTalys AaHHBIX. UTeHHE U
NOCTpOCHHE TaOIHI, IUarpaMm, rpauKoB MO peaJbHBIM TaHHBIM.

[TepectanoBku u paxropuan. Coueranus u yucio coyeranuil. Tpeyronsuuk Ilackans. Pemenue 3anau
C UCII0JIb30BaHUEM KOMOMHATOPHUKHU.

['eomerpuueckast BeposTHOCTh. CirydaiiHbIi BEIOOp TOYKU U3 (UTYpHI HA IMJIOCKOCTH, U3 OTPE3Ka U U3
JyTH OKPY>KHOCTH.

Ucnbrranue. Ycnex u Heygada. Cepus ucnbiTaHuii 10 neporo ycrnexa. Cepus ucnsitanuii bepuymiu.
BeposiTHOCTH COOBITHI B cCeprH UCTIBITAaHUN bepHyuim.

CrnyualiHas BelNMUYMHA M PaCIpElENICHUE BEpOATHOCTEH. MaTeMaTndeckoe 0XXKMIaHUE U JHUCIEPCHS.
[Ipumeppl MaTeMaTH4ECKOIO  OXXKMIAHUSA KaK TEOPETUYECKOTO CPEOHEr0 3HAYECHHsS  BEJIUYMHBIL.
MaremaTnyeckoe OXMIAHUE U JUCIEPCUS CIyYalHOW BEJIMYUHBI «YHUCIO YCIIEXOB B CEPUU HCIBITAHUN
bepnynmy.

[TonsTue o 3akoHe OobIIMX yncell. Vi3MepeHue BeposSTHOCTEH ¢ MOMOLIbI0 4acToT. Posib 1 3HaueHue
3aKoHa OOJIBIIMX YHMCEN B IPUPOJIE U OOIIEeCTBE.

I'eomerpuueckas BeposTHOCTh. Cily4aliHBINA BBIOOP TOUKH U3 (PUTYPHI HA THIOCKOCTH, U3 OTPE3Ka M U3 JYTH
OKPY’>KHOCTH.

HcnbitTanue. Yenex u Heyaauya. Cepust ucnblTaHuil 10 nepBoro ycrexa. Cepus ucnbiTaHuii bepHynu.
BepositHOCTH COOBITHIA B cepur ncnbiTaHUN bepHyu.

CrnyualiHas BeJIMYMHA W paclpeiesieHue BepoATHOCTEH. MaremaTHueckoe OKHWIaHUE M JUCIEepPCHs.
[Ipumepbl MaTeMaTHYECKOrO OKHUIAHUS KaK TEOPETHUYECKOTO CPEAHEr0 3HAu€HUs BEJIUYMHBI.
MaremaTHueckoe OXHJIaHUE U JUCIEPCUs CIy4YallHON BEIMUYMHBI «UUCIIO YCIIEXOB B CEPUU HCIIBITAHUIL
bepurymm».

[lonsiTe o 3akoHe GonpmMx uucen. M3MmepeHue BeposiTHOCTEH ¢ MOMOUIbIO 4yacToT. Ponb W 3HaueHue
3aKOHA OOJIBIIMX YHCEN B IPUPOJIE U OOLIECTBE.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC

HaumenoBanue pasgena (temsl) [KonmuuectBo |OcHOBHOE copepikaHue OcCHOBHBIE BU/IbI JESITEIBHOCTH 00yYaIOLINXCS

Kypca 4acoB

[IpencraBieHne JaHHBIX 7 IIpencraBneHue JaHHBIX B OcBauBaTh c1oco0bI IPEACTABICHUS CTATUCTUYECKUX JaHHBIX
tabauuax. [IpakTuueckue Y YUCJIOBBIX MAaCCHBOB C IIOMOLIbIO TaOJIUI] U JUATPAMM C
BBIUMCIICHUS 110 TaOJIMYHBIM MCIIOJIb30BaHUEM AKTYaJIbHBIX U BaXKHBIX JaHHBIX
NaHHbIM. 3BNeueHne u (nemorpaguyeckue JaHHbIe, IPOU3BOACTBO IPOMBILIIEHHON U
UHTepIpeTanus TabaIuuHbIX CeNIbCKOXO035IICTBEHHON POAYKIIUH, OOIIECTBEHHbIE U
nauubixX. [Ipaktuueckas pabora MPUPOHBIC SBJICHHUS).
«Tabnuupy. H3yuaTs MeToabl pabOThI C TAOIMYHBIMH U TPAPUUECKIMH
I'paduueckoe npencraBieHne NPEACTaBICHUSIMH TaHHBIX C TIOMOIIBIO IIU(PPOBBIX PECYPCOB B
JTAaHHBIX B BUJI€ KPYTOBBIX, X0/JIe MPAaKTUYECKUX padboT
CTOJIOMKOBBIX (CTOJIOYATHIX)
auarpaMm. UteHue u nocTpoeHue
Jarpamm.
[Ipumeps! nemorpadguueckux
Jarpamm.
[IpakTuueckas pabora
«JlnarpammbDy

OrnncarenpHas CTaTUCTHKA 8 UYucnossie Habopbl. CpenHee OcBauBaTh NOHATHS: YUCIOBOI Ha0Op, Mepa IIEHTpaIbHON

apupMeTHIeCcKoe.

Menuana 9uciioBoro Habopa.

YV CTOMYNBOCTh MEAUAHEL.
[IpakTuueckas pabora «Cpennue
3HaueHus». Hanbompmee u
HaMMEHBIIIee 3HAUCHHS YMCIIOBOTO
Habopa. Pazmax

TEHJIEHIINU (Mepa IIEHTPa), B TOM YHUCJIE CpeHee
apudMeTHIecKoe, MeIraHa.

OnuceIBaTh CTATUCTHYECKHE JaHHBIC C TOMOIIBIO CPEAHETO
apupMEeTUYECKOTO U METUAHBI.

PemiaTn 3agaumn.

H3yuath cBoiicTBa CpeTHUX, B TOM YHCIIE€ C TOMOILBIO

U (POBBIX PECYPCOB, B X0OJI€ MPAKTUUECKUX padoT.
OcBauBaTh NMOHATHS: HAUOOJBIIIEEC U HAMMCHbINICE 3HAYCHHUS
YHUCJIOBOI'O MAaCCHUBA, pa3Max.




CiyyaiiHasi UBMEHYHMBOCTh

CityualiHasi UBMEHYMBOCTh
(mpumepsl). YacToTa 3HAYCHHH B
MaccHuBe JaHHbIX. [ pynnupoBka.
I'ucrorpammel.

[IpakTrueckas padota «CiyyaitHas
U3MEHYUBOCTHY

OcBauBaTh NOHATHS: YACTOTA 3HAYECHUI B MACCUBE JIAHHBIX,
IpyIIMPOBKA JaHHBIX, rMcTorpamMmma. CTpouTh U
AHAJM3MPOBATH FMCTOIPAMMBI, NOAOUPATH MOAXOAAIIUH 111ar
IPYIIIUPOBKH.

OcBanBath rpaduvecKkre NpeICTaBICHUS Pa3HbIX BUIOB
CIly4aifHON M3MEHYMBOCTH, B TOM YHCJIE C TIOMOLIBIO I (PPOBHIX
pPECYpCOB, B X0/ MPAKTUUYECKOI paObOThI

Beenenue B Teoputo rpadoB

I'pad, Bepmuna, pedpo.
[IpencraBnenue 3agauu ¢ MTOMOIIBIO
rpada. CreneHb (BaJ€HTHOCTH)
BepIIMHbIL. Yncino pedep u
CyMMapHas cTeneHb BepiuH. Lens
u uuki. [1yTs B rpade.
[IpencraBnenue o CBA3HOCTH Tpada.
O6xox rpada (diIepoB MyTh).
[IpencraBnenue 00
OpPUEHTUPOBAHHBIX Tpadax

OcBauBath nousiTus: rpad, Bepmmna rpada, pedpo rpada,
CTeleHb (BaJCHTHOCTh BEPIIMHBI), LIETIb ¥ LIUKJI.

OcBauBaTh NOHATHA: ITyTh B Tpade, IEpoB myTh, 00X0
rpada, OpUEeHTUPOBAHHBIN Tpad.

PemaThb 3a1a4u Ha IOMCK CYMMBI CTEIICHEH BepIIuH rpada, Ha
nouck 00xoxa rpada, Ha MOUCK IyTel B OPHEHTUPOBAHHBIX
rpadax.

OcBauBaTh cnoco0bl NpeACTaBIEHUS 3a7a4 U3 Kypca aiareopsl,
Te€OMETPHH, TEOPUU BEPOSTHOCTEH, APYTHX MPEAMETOB C
HOMOIIBIO TpadoB (KapThl, CXEMBI, JEKTPUUECKUE 1IeTIH,
(yHKIIMOHATIbHBIE COOTBETCTBUS) Ha IPUMEPAX

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITUS

CryualiHblii ONIBIT U CIy4aiiHOE
coObITHE. BepoaTHOCTh U yacToTa
coObITHs. Posib MaoBEpOSITHBIX

Y IPAKTHYECKU JJOCTOBEPHBIX
cOOBITHH B IPUPOJIE U B OOIIECTRE.
Momnerta u urpanbpHasi KOCTb B
TEOPHUH BEPOATHOCTEN.
[IpakTuueckas pabora «Yacrorta
BBINIA/ICHUS OpJIay

OcBauBaTh NOHATHUSA: CIyUYailHBIN OMNBIT U CIy4aiiHOe cOOBITHE,
MaJIOBEPOSITHOE U MPAKTUYECKHU IOCTOBEPHOE COOBITHE.
H3yuarh 3Ha4MMOCTh MAJIOBEPOSATHBIX COOBITUH B IPUPOJIE U
o0I11ecTBEe Ha BaXKHBIX IpUMepax (aBapuu, HECUACTHBIE CIyYaH,
3alUTa NepCOHANBHON HH(pOpMalMH, TTepeiada JaHHBIX ).
H3y4yaTth posb KJIaCCUYECKUX BEPOSTHOCTHBIX MOJENIEH
(MoHeTa, UrpajgbHas KOCTb) B TEOPUU BEPOSITHOCTEH.
Ha6monaTh 1 M3y4aTh 4acTOTy COOBITHI B IPOCTHIX
HKCHEPUMEHTAX, B TOM YHUCIIE C TOMOIIBIO HU(POBBIX PECYPCOB,
B X0/I€ IPAaKTUYECKOH paboThI




OBILIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

0606IeHHe, CHCTEMATU3AIHS 5 IIpencrasnenue NaHHbIX. IToBTOPATH U3YyYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.
SHAHMH OmnucarenbHas CTaTUCTUKA. Pemate 3aqa4u Ha IpeCTaBICHUE U ONIMCAHUE JAHHBIX C
BeposTHOCTB ciTy4aifHOro COOBITHS | TTOMOIIBIO H3YYEHHBIX XapaKTEPUCTHUK.
OO0cyxknaTh NpUMepPBbI CITy4aifHBIX COOBITUH, MaJTOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIIyYalHBIX COOBITHH, UX POJIH B
IIPUPOJIE U JKU3HH YEIIOBEKA
34




8 KJIACC

HanmMeHnoBanwue pasnuena (TeMbl)

KonnuectBo

OCHOBHOE COACPpIKAaHUE

OcHOBHEBIE BUBI ACATCIBHOCTHU 06yqa101u1/1xc51

Kypca 4acoB
IMostopente Kypca 7 kiacca 4 TIpe/ICTaBICHHE TAHHBIX. IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY 3HAHHIA.
OnucaTenbHas CTATHCTHKA. PemiaTs 3a1a4m Ha PECTaBICHUE U ONMUCAHNE TAHHBIX C
CoryuaitHas H3MEHUHBOCTS. MOMOIIBIO N3YUYEHHBIX XapaKTEPUCTHUK.
CpeHue 4rciI0Boro HaGopa. Pemats 3anavmvHa ijeIICTaBJIeHI/Ie IpYNIUAPOBAHHBIX JAHHBIX U
Cryuaiinbie coGsrTis. BepostrocTn| CTACAHHE CIyHaifHON H3MEHIHBOCTH.
1 gactoTsL. Kiaccuueckue Moeiu PemiaTs 3a1a4m Ha OnpeieTICHUE YaCTOThI CITydaifHBIX
TEOpHHU BEPOSTHOCTEN: MOHETa U COOBITUH, 00CYKIEHUE IPUMEPOB CITyHaWHbIX CO6I)ITIEI7I,
HrpaTbHAs KOCTh MaJIOBEPOSATHBIX M MPAKTUYECKH JOCTOBEPHBIX CITyYaifHBIX
COOBITHI, X POJIH B IPUPOJIC U KU3HHU YEIOBEKA
OnucaTenbHas CTaTHCTHKA. 4 Orxnonerms. Jucrepcus OcBauBaTh NOHATHA: AUCIIEPCUS M CTAaHIAPTHOE OTKJIOHEHUE,
PaccerBaHUe TAHHBIX 4HCI0BOTO HAGOPA. UCTIOJIb30BaTh 3TH XapaKTEPUCTUKH JIUIsl OIIMCAHUS pACCEUBaHUS
CTaHAapTHOE OTKIOHEHHE AGHHBIX.
4HCI0BOTO HAGOPA. BoiiBUraTh runore3nl 00 OTCYTCTBHH WIIM HAJTMYWU CBSI3H 110
JnarpaMMbl paccenBaHUs AHarpaMMam pacCenBaHMsL.
CTpouTh UarpaMMbl paCCEHBaHUS TI0 UMEIOIUMCS TAHHBIM, B
TOM YHCJIE C TIOMOIIHIO KOMITBIOTEPA
MHOKECTBA 4 MHOXecTBO, TOIMHOXKECTBO. OcBanBaTh NOHATHA. MHOKECTBO, 3JIEMEHT MHO)KECTBA,

Omneparuu HajJ MHOKECTBAMH:
o0BbeIMHEHNE, TIepeceUeHUe,
JIOIIOJTHCHUE.,

CaoiicTBa onepanuii HajQ
MHOKECTBAMU: TIEPEMECTUTEITBHOE,
coYeTaTeIbHOE,
pacnpenenurenbHoe, BKITIOUSHUS.
I'pacduueckoe npencraBneHue
MHOJKECTB

ITOJIMHOKECTBO.
BbInoJHATH onepanumn HaJl MHOKECTBAMU: 00bEeIMHEHUE,
nepecedeHue, AonojHeHne. Mcemoab3oBaThb CBOMCTBA:
TePEMECTUTEIHHOE, COUETATEIIbHOE, PACTIPEICTUTEIHHOE,
BKiIOUeHus. Mcnmoib30BaTh rpaduyeckoe mpeicTaBIcHe
MHOECTB IIPU OMKMCAHUM PEaTbHbIX MPOLIECCOB U SIBICHUH, IPU
pEILIeHNH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB U KYpPCOB




BeposATHOCTE Ciy4ailHOTrO
COOBITUS

OnemMeHTapHbIe COOBITHS.
Cry4daiiabie COOBITHS.
bnaronpustcrByomue
3JIEMEHTapHbIE COOBITHS.
BepositHocT coObiTHi. OTBITHI C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSAMHU.
Cayyaiinblii BEIOOP.
[IpakTuueckas padota « OnbIThI
C PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMUY

OcBauBaTh MOHATHS: PJICMEHTAPHOE COOBITHE, CITyIaiiHOE

COOBITHE KaK COBOKYITHOCTh OJIarOMPHSITCTBYIOIIUX

3JIEMEHTAPHBIX COOBITHI1, PABHOBO3MOXHBIE JIEMEHTAPHbBIE

coObITus. PemiaTh 3a1auM Ha BHIYHUCIICHUE BEPOSITHOCTEM

COOBITHI 110 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI

CIIy4aiiHOTO OIIBITA.

Pemath 3a1a4uu Ha BBIUKCIICHHE BEPOSITHOCTEH COOBITHI B

OTIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B

TOM YHCJIE C TTOMOIIBIO KOMIIBIOTEPA.

IIpoBoAUTH M M3YYATH ONBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

(c UCTIONIb30BAaHUEM MOHET, UTPAbHBIX KOCTEH, IPYTHX
MOJIEJICH) B XOJI€ MPAKTUYECKON paObOThI

Beenenue B Teoputo rpadoB

Hepeso. CBoiicTBa fgepeBa:
€AMHCTBEHHOCTh IyTH,
CyIlIECTBOBaHUE BUCAYEH BEPIIMHBI,
CBSI3b MEX/y YMCJIOM BEPILIUH U
qricioMm pebdep. [IpaBuno yMHOXKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 1nukia, BUCsSYas
BepIlMHA (JIUCT), BETBb JIEpeBa, MyTh B JIEpeBe, AUAMETP JIepeBa.
H3yuath cBolicTBa JiepeBa: CylIECTBOBAHNE BUCSYEH BEpIINHBI,
€IMHCTBEHHOCTb IyTH MEXKIY JBYMsI BEPIIMHAMH, CBSI3b MEXIY
YHCIIOM BEPIINH U YUCIIOM pedep.

PemaTh 3a1aun Ha IOKCK U MEPEUUCIICHHE MTyTeH B IepeBe,
oTpeJieJICHUe YKciia BEPIINH Wi pedep B iepeBe, 00Xo/1
OWHAPHOTO JIepeBa, B TOM YHUCJIE C TIPUMEHEHUEM TIpaBHiIa
YMHOKCHHA




CiyqaifHble COOBITHS

[TpoTHBOMIONIOXKHOE COOBITHE.
[lnarpamma Oilniepa.

OObeuHEHNE U TIEpeceYeHHe
coObITHil. HecoBMecTHBIE COOBITHSI.
dopMyiia CII0KEHUS BEPOSITHOCTEM.
[IpaBrI0 YMHOXKEHUS BEPOSITHOCTEM.

VYcnoBHas BEPOSTHOCTD.
HesaBucumeble cOOBITHS.
[IpencTaBneHne ciry4aifHOTO
DKCIIEPUMEHTA B BUIE IepeBa

OcBauBaTh MOHATHS: B3aUMHO ITPOTHUBOIIOJIOKHBIC COOBITHSI,
oriepary HaJi COOBITUSMU, OOBETUHEHUE U TTePECCUeHUE
coOwITHIA, Ararpamma Diinepa (Diinepa—Benna), COBMeCTHBIC U
HECOBMECTHBIE COOBITHSI.

H3y4aTs TeopeMbl 0 BEpPOATHOCTH OOBEIMHEHUS JIBYX COOBITHIA
(popmyiel cioxkeHus BeposiTHOCTel ). PemiaTs 3agaun, B ToM
YHCIIe TEKCTOBBIC 337]a91 Ha OIIPE/ICTICHIE BEPOSITHOCTEH
O00BETMHEHUS U TIEPECEYCHUS COOBITUH C MTOMOIIBIO YHCITIOBOU
npsIMOM, AUarpaMm Diinepa, GOpMyIIbI CIIOKEHUS
BEPOSITHOCTEM.

OcBauBaTh MOHATHS: IPABUIIO YMHOXKEHUS BEPOSTHOCTEH,
yCIIOBHAs BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS IEPEBO
CIIy4aifHOTO OIIBITA.

H3yuarts cBolicTBa (onpeeneHus) He3aBUCUMBIX COOBITUH.
Pemartp 3aqauu Ha onpezeieHue U UCII0Ib30BaHKE
HE3aBUCHUMBIX COOBITHIA.

PemaThb 3a1aun Ha IOMCK BEPOSTHOCTEH, B TOM YHCIIE
YCIIOBHBIX, C UCIOJI30BAHUEM JiepeBa CIIYyYaiiHOTO OTbITa

00OIIEeHNE, CUCTEMATU3AIUS
3HAHUM

[IpencraBnenue JaHHBIX.
OnucarenbHas ctatucTuka. ['padsl.
BeposTHOCTh CiTy4aitHOTO COOBITHSI.
DN1eMEHTbl KOMOMHATOPUKH

IloBTOpPATH N3yUYEeHHOE U BHICTPAUBATH CUCTEMY 3HAHHIA.
Pemats 3a1auu Ha IpeICTaBICHHUE U OMKMCAaHUE JaHHBIX C
MOMOIIIBIO U3YUYEHHBIX XapakTepucTuk. PemaTs 3axaum c
npUMeHeHrueM TpadoB.

PemaTh 3a1a4u Ha HAXO0XK/ICHHUE BEPOSTHOCTH CIYYaitHOTO
COOBITHS 110 BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHI, B TOM
YHCIIE B OMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObiTusiMH. PemiaTh 3a1aum Ha HAXOXKACHUE BEPOSITHOCTEH
00BbETMHEHUS U TIepeceYeHMs] COOBITUH, B TOM UHCIIE
HE3aBHCHMBIX, C UCIIOIh30BaHUEM IpaUIeCKUX MpeICTaBICHUAN
1 JIepeBa CIIy4aitHOro OIIbITa.

PemaTh 3agaum Ha iepevrciaeHne KOMOMHAUK (Yrcia
MepPeCTaHOBOK, YUCIIa COUETaHUI ), Ha HAX0XKJICHUE
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH, B TOM
YHCIIe C UCTIOIb30BaHUEM TpeyroiabHuKa [lackans
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9 KJIACC

HaumenoBanue pazzaena (tembl) [KomuuectBo o
CHOBHOE COJIepKaHUe OcHOBHbIE BUJIbI ICATEIBHOCTA 00YYaIOIINXCS
Kypca 4acoB
[osTopenne Kypca 8 kiacca 4 IIpeacTaBeHH e AAHHBIX. IHoBTOPATH N3yYEHHOE U BBICTPAMBATh CHCTEMY 3HAHUI.
OmnycaTenbHAsS CTATHCTHIA PemaTe 3aqaum Ha NpeICTaBICHNUE U ONTMCAHUE JaHHBIX.
OrepaIHH HaJT COBBITHAMIL Pemathb 3a1a4uu Ha HAX0XK/I€HUE BEPOATHOCTENH O0BEAMHEHUS U
HesaBucHMOCTE COBBITHIL nepecedeHusi COObITH, B TOM YHCII€ HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM TpadUueCcKUX MPeICTaBICHUI U IepeBa
CIIy4allHOT'O OIIbITA.
Pematp 3a1a4uu Ha iepeyuciieHne KOMOMHALIUHN (Yncia
MEPECTaHOBOK, YUCIIa COUETAHHI ), HA HAXOXKICHHUE
BEPOSATHOCTEH COOBITHI ¢ IPUMEHEHHEM KOMOMHATOPUKH, B TOM
YHUCIIE C UCIIOIB30BAHMEM TpeyronbHuKa [lackans
DeMEHTBI KOMOHHATOPUKH 4 [IepectanoBku. ®akTopual. OcBauBaTh NOHATHS: KOMOMHATOPHOE IIPABUIIO YMHOXKEHUS,
CoueraHus U YUCIIO COYETAaHUM. yIOpsI0YeHHAs apa, Tpoiika 00bEKTOB, IEPECTaHOBKA,
Tpeyronbnauk [Tackans. (akTopuan 4yncia, coueTaHue, YUCI0 COUeTaHUM, TPEyroJbHUK
IIpakTryeckas pabora ITackans.
«Brpruncnenne BeposTHOCTEN Pemate 3a7a4u Ha NEPEUUCIICHNE YIIOPSIIOYEHHBIX IIap, TPOEK,
C UCIIOJIb30BaHNEM KOMOMHATOPHBIX| IMEpedYrCcIeHUE epEeCTaHOBOK U COYETaHUI 371eMEHTOB
(GYHKIMH 3JIEKTPOHHBIX TaOIUI) pa3IMYHBIX MHOKECTB.
PemiaTh 3a1a4m Ha MpUMEHEHHE YMcia COUYeTaHui B anredpe
(cokpameHHoe yMHOKeHue, OnHOM HbioTOHA).
Pematpb, npuMeHsisi KOMOMHATOPHKY, 3a/1a4H Ha BEIYUCIICHHE
BEPOSTHOCTEH, B TOM YHUCJIE C TOMOIIBIO 3JIEKTPOHHBIX TaOIUI] B
X0J1e€ TIPAaKTUUECKOU PabOoThI
[eoMeTpHYECcKas BEpOATHOCTD 4 I'eomerpuueckast BEpOATHOCTD. OcBauBaTh NOHATHE FEOMETPUUECKON BEposiTHOCTU. PemiaTh

Cayyaiinblif BEIOOp TOUKH U3
(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

3aJa4M Ha HAXOK/ICHHE BEPOSTHOCTEN B OMBITAX,
MPEICTaBUMBIX KaK BBIOOp TOYEK U3 MHOTOYTOJIbHUKA, KPYTa,
OTpe3Ka WU IyTU OKPYKHOCTH, UUCIOBOTO IPOMEXKYTKA




McneiTanusa bepnyium

HcneiTanue. Ycnex u Heyiava.
Cepus ucnbITaHUI 10 EPBOTO
ycnexa. Ucnbitanus bepnyiu.
BeposiTHocTH COOBITHIT B cepun
ucnbiTanui beprysm.
[IpakTuueckas pabora «/cnbiTanus
bepnymm»

OcBanBaTh NOHATHS: UCIIBITAHUE, DJIEMEHTAPHOE COOBITHE B
UCHBITaHUU (yCIeX U HeyJaua), Cepusi UCIIbITAHUHN, HACTYIIICHUE
IepBOro ycnexa (Heyaauu), cepust ucnblTanuii bepuysm.
PemaTh 3a1aum Ha HAXOXKJACHUE BEPOSITHOCTEH COOBITHH B
CEpHUH UCHBITAHUM JI0 TIEPBOTrO YCIIEXa, B TOM YHUCJIE C
MpUMEHEHHEM (DOPMYITBI CYMMBI T€OMETPUIECKON TPOTPECCHH.
Pemars 3a1a4u Ha HAXOXK/JICHUE BEPOSTHOCTEN dJIEMEHTAaPHBIX
COOBITHI B cepuu UCTIbITaHUI bepHysun, Ha HaXOXKAeHNE
BEPOSITHOCTH OIPEAEIICHHOIO YUCIIa YCIIEXOB B CEPUU
ycnblTaHul bepHyim.
H3yuaTth B X0/1€¢ NPAKTHYECKOH padOThI, B TOM YHCIIE C
MOMOIIIBIO ITU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B CEPUU
vcnbITaHUN bepHyn




CiyvaitHasi BeTUYrHa

Crny4daifHasi BeJIMUUHA U
pacrpeneneHre BEpOSITHOCTEN.
MareMaTtnyeckoe 0XXKHIaHUE U
JUCTIEPCUS CITyYaHON BEJIUYUHBI.
[Ipumepsl MaTemMaTH4ECKOro
0’KMJIaHUSI KaK TEOPETHYECKOrO
CpPEAHEro 3HAYCHUS BEJIMYMHBI.

Ilonsatue o 3aKOHE OOJIBIIUX YHCEL.

N3mepenue BepoATHOCTEN ¢
MOMOIIBIO YacToT. [Ipumenenune
3aKOHA OOJBIIMX YHCET

OcBouTH NOHATHSA: CllydaliHasl BEIMUNHA, 3HAUEHUE CIIy4aliHON
BEJIMYUHBI, PACIIPEACICHUE BEPOSTHOCTEN.

H3yuathb n 00cy:kaaTh IpUMEPHI JUCKPETHBIX U HEMPEPBIBHBIX
CllydaliHbIX BEJIMUYHUH (POCT, BEC YEJIOBEKA, YUCICHHOCTb
HaceJIeHUs, APyTrue U3MEHYUBBIE BEJTUYHHBI,
paccMaTpUBaBLIMECS B Kypce CTaTUCTUKH ), MOJIEIbHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIyYalHBIMU OIBITAMU
(OpocaHMe MOHETBI, UTPATBbHOI KOCTH, CO CIIy4aliHbIM BBIOOPOM
U T. IL.).

OcBauBaTh NOHATHSA: MATEMAaTUUECKOE OKUJAHUE CIIy4YailHON
BEJIMUMHBI KaK TEOPETUUECKOE CPEHEE 3HAUCHUE, TUCTIEPCUs
CIIy4aliHOM BEJIMYMHBI KAK aHAJIOT JUCIIEPCUH YUCIIOBOTO
Habopa.

PemiaTh 3a1a4u Ha BEIYMCIICHUE MaTEMaTUYECKOTO OKUJAHUS U
JUCIIEPCUH NUCKPETHOM CIIy4aliHOM BEJIMYMHBI 110 33JaHHOMY
pacnpeneseHuo, B TOM YHCIIe 3aa4, CB3aHHbIX CO
CTPaxOBAaHUEM U JIOTEPESMHU.

3HAKOMHTBCS C MATEMAaTUYECKUM OXKHMIAHUEM U TUCIIEPCUEN
HEKOTOPBIX pacIpesielIeHHii, B TOM YHCIIe paclpeieeHHs
CIIy4aiiHOM BEJIMYMHBI «UUCIIO YCIIEXOB» B CEPUU UCIIBITAHUI
bepnymmn.

M3y4aTh 4acTOTy COOBITHSI B TOBTOPSIOIIMXCS CITy4alHBIX
OMbITaX KaK CIy4alHYI0 BEINYMHY. 3SHAKOMHTBCS C 3aKOHOM
6onpiux uncen (B popme bepHysum): npu OOIBIIOM YnCTIe
OTIBITOB YacTOTa COOBITHS OJIM3KA K €r0 BEPOSATHOCTH.

Pematp 3a1a4u Ha U3MepEHNE BEPOSITHOCTEHN ¢ MOMOUIBIO
4acToT.

OO6cy:x1aTh POJIb 3aKOHA OOJBIINX YHCET B 000CHOBAHUU
YaCTOTHOTO METO0J1a U3MEPEHHUSI BEPOSITHOCTEH.

OO0cy:x1aTh 3aKOH OOJIBIINX YKCEN KaK MPOSBICHHE
CTaTUCTUYECKOW YCTOWYMBOCTU B U3MEHUYMBBIX SIBICHUSX, POJIb
3aKOHA OOJIBIIMX YKCEN B IPUPOJE U B KU3HU YEJIOBEKa




OGo6IIEHIE, KOHTPOJD 10 TIpescTaBieH e JaHHbIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATh CHCTEMY 3HAHUI.
OnucarenbHas CTaTHCTHKA Pematp 3a1a4um Ha IPe/ICTaBICHUE U ONTHCAHUE
BepoaTHOCTH citydaiiHoro coObiTus. | AHHbIX. 5
DJeMeHTb KOMOMHATOPHKH Pematp 3a1a4n Ha HAX0XK/JICHUE BEPOSTHOCTEH
CiiyuaiiHble BETUYMHBI 1 COOBITHI1, B TOM YHCIIE B OIBITAX
pacrpeaeneHus C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOSTHOCTEH 00BENMHEHNS U TIEPECEUCHNUST COOBITHI,
BBIYHCIIATH BEPOSITHOCTU B OIIBITAX
C CEpHSIMH CIIy4alHBIX UCIIBITAHUI
OBLIEE KOJIMYECTBO 34
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TEMATHYECKOE INTAHUPOBAHUE
TKIIACC

HaumeHoBaHMe pa3ieioB U TeM
MPOrpamMmmbl

Ne m/nt

Koan4yecTBO 4acoB

KoHTpoJibHbIE

Beero padoThI

IIpakTH4eckue
padoThI

JyiekTpoHHbBbIE (IU(PPOBLIE)
o0pa3oBaTe/bHbIC PeCypPChI

1 [MpencraBieHue nNaHHBIX

bubmumoreka Sxnacc
https://www.yaklass.ru/p/veroyatnost-
i-statistika

2 OmnucarenabHas CTaTUCTHKA

buommoreka Sxnacc
https://www.yaklass.ru/p/veroyatnost-

i-statistika

3 CryvaiiHasi U3MEHYMBOCTb

buommoreka Sxnacc
https://www.yaklass.ru/p/veroyatnost-

i-statistika

4 Brenenue B Teoputo rpagon

buommoreka Sxnacc
https://www.yaklass.ru/p/veroyatnost-

i-statistika
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BepOﬂTHOCTB H 9aCTOoTa

bubnuoreka Sdxiacc

5 TyaiiEoro cobhITHA 4 1 _https:_//v_vww.yaklass.ru/p/veroyatnost-
i-statistika
0606 bubnuoreka Sdxiace
6 ODIUCHHE, CHCTEMATASAI 5 1 1 https://www.yaklass.ru/p/veroyatnost-
SHaHHH. i-statistika
OBIIEE KOJIMYECTBO YACOB I10 34 1 7
I[TPOT'PAMME
TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC
Koan4uecTBO 4acoB
No i/ HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIE (HU(POBDbIE)
W porpamMmsl Beero Kourpoibhbie  TIpakTHueckne o5 q0:0parennupie pecypebt
padoThI padoThI
bubmmoreka dAximacc
1 [ToBTOpeHNne Kypca 7 Kiiacca 4 https://www.yaklass.ru/p/veroyatnost-
i-statistika
bubmmoreka Sxnacc
2 MHuoxecTBa 4 https://www.yaklass.ru/p/veroyatnost-
i-statistika
Bbubanoreka Skiacc
3 BeposiTHOCTD CITy4aifHOro COOBITHS 6 1 https://www.yaklass.ru/p/veroyatnost-
i-statistika
Bubnnoreka Skiacc
OmucarenpHas CTaATHCTUKA.
4 P 4 https://www.yaklass.ru/p/veroyatnost-
aCcCeHMBaHUE JAHHBIX - —
i-statistika
bubnnoreka Sxinacc
5 Benenue B Teopuro rpados 4 https://www.yaklass.ru/p/veroyatnost-
i-statistika
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Bbubinmnoreka Sxiacc

[TPOT'PAMME

6 Ciy4aiinple COOBITHS 8 https://www.yaklass.ru/p/veroyatnost-
0O0001IeHME, cCUCTEMATU3ALASA bubmmorexa Axace
7 Hul ’ H 4 https://www.yaklass.ru/p/veroyatnost-
S3HAHUUN . ..
i-statistika
OBIIEE KOJIMYECTBO YACOB I10 34
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9 KJIACC

KoumnuecTBo yacoB
No 1/ HaumeHoBaHue pa3iesioB U TeM JeKTpoHHbIE (HU(POBHIE)
= pOrpaMMbI Beero Kourpoibhbie  IIpakTHueckne 50q:0patennubie pecypebt
padoThI padoThbI

bubnmoreka Sknace

1 [ToBTOpenue kypca 8 kinacca 4 https://www.yaklass.ru/p/veroyatnost-
I-statistika
bubnuoreka Axknacc

2 J1eMeHTHl KOMOMHATOPUKU 4 1 https://www.yaklass.ru/p/veroyatnost-
I-statistika
bubnuoTeka SAxnacc

3 Cryvaiinasi BeTUYMHA 6 https://www.yaklass.ru/p/veroyatnost-
I-statistika
bubnnoreka Skmace

4 ["'eomeTpHuueckasi BEpOSATHOCTh 4 https://www.yaklass.ru/p/veroyatnost-
iI-statistika
bubnnoreka Skmace

5 Vcnbitanus bepHymm 6 1 https://www.yaklass.ru/p/veroyatnost-
iI-statistika
bubnmoreka Sknace

6 O0o001IeHHEe, KOHTPOJIb 10 1 https://www.yaklass.ru/p/veroyatnost-
i-statistika

OBIIEE KOJIMYECTBO YACOB I10 34 1 9

ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos 5
Nenm/m  |[Tema ypoka Kontp.  [Mpaxr. Jlara JIEKTPOHHbIE U (PPOBLIE
Bcero M3y4YeHHs1 00pa3oBaTeJbHbIE PEeCYPChl
padorel  padoThI
PoJib BEPOSTHOCTH HCTATHCTHKA B )KU3HU 26.09.2024
1 Y ICSATCIBHOCTH YEJIOBEKa. 1
https://www.yaklass.ru/p/veroyatnost-i-
2  Tabmuisl 1 26.09.2024 statistika
YHopsiiounBaHHEe  JaHHBIX M TOMCK https://www.yaklass.ru/p/veroyatnost-i-
3 uHpopmarun.[Ipaktuueckas padora Ne 1 1 1 21.09.2024 statistika
«Tabnuus»
Moncus 5 3.10.2024  |https://www.yaklass.ru/p/veroyatnost-i-
4 OJCYETHI W BBIYMCIIEHUS BTaOJIMIAX 1 statistika
4.10.2024  |https://www.yaklass.ru/p/veroyatnost-i-
5  |CronOukoBble AHAarpaMMBbI 1 statistika
Kpyrossie JIHArPaMMEL 10.10.2024  https://www.yaklass.ru/p/veroyatnost-i-
6  [lpaktudeckas pabora Ne 2 1 1 statistika
«JlnarpammbDy
B 10.10.2024  https://www.yaklass.ru/p/veroyatnost-i-
7 03pacTHO-TOJIOBBICAUATPAMMBI 1 statistika
Cpennee apudmeTnueckoe YUCI0BOro 11.10.2024  |hitps://www.yaklass.ru/p/veroyatnost-i-
8 nabopa.lIpaktudeckas padora Ne 3 1 1 statistika
«Cpennue 3HaYEHUS»
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11.10.2024

https://www.yaklass.ru/p/veroyatnost-

9 MenuaHa 4ucI0BOro Habopa I-statistika
M 600 P 17.10.2024  https://www.yaklass.ru/p/veroyatnost-
10 €IraHa YMCJIOBOT'O HA0Opa.r CIICHUEC i-StatiStika
3a1a4
17.10.2024 https://www.yaklass.ru/p/veroyatnost-
HaI/I6OJ'IBH_Iee 1N HAUMCHBIIICC3HAUCHUC. . . .-
11 i-statistika
Pa3zmax -
HauGonbliee W HauMEHbIEE 3HAUCHUE. 18.10.2024 https://www.yaklass.ru/p/veroyatnost-
12 Pasmax. Pemtenue 3amau. i-statistika
18.10.2024 https://www.yaklass.ru/p/veroyatnost-
13 (O003HaYEeHUS B CTATUCTUKE i-statistika
Crofi 24.10.2024 https://www.yaklass.ru/p/veroyatnost-
14 BOUCTBa CpCaHCTO i-StatiStika
apu(pMeTHYECKOTO.
CBoiicTBa cpetHEroapuGMeTHIECKOro. 24.10.2024 |nttps://www.yaklass.ru/p/veroyatnost-
15 Pemenuesanay i-statistika
[TpuMepb! cy4aiHOWN3MEHYHBOCTH. 25.10.2024 |nttps://www.yaklass.ru/p/veroyatnost-
16 TOYHOCTH M IOTPENIHOCTh U3MEPEHU i-statistika
Terme everaiiine 25.10.2024  https://www.yaklass.ru/p/veroyatnost-
17 HACHIM - M CITyHaHHET i-statistika
OTKJIOHCHUA.
14.11.2024 https://www.yaklass.ru/p/veroyatnost-

18

YJacTOTEI 3HAUYEHUN B MacCHUBEIAHHBIX.

i-statistika
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[IpakTnueckast padora Ne 4

14.11.2024

https://www.yaklass.ru/p/veroyatnost-

19 . i-statistika
«Cryuaiinas U3MEHUUBOCTE -
c 15.11.2024 https://www.yaklass.ru/p/veroyatnost-
20 BA3b Me)KI[y qacTorTaMnu I/ICpeI[HI/IM i-StatiStika
aprupMETHUUECKIM —
[pynmupoBKa  JaHHBIX M THCTOTPAMMBL 15.11.2024 https://www.yaklass.ru/p/veroyatnost-
21  Bribopka. PocTyenoBeka i-statistika
r B 56 C 21.11.2024 https://www.yaklass.ru/p/veroyatnost-
99 padul. Bepmmnel u pébparpada. Crenenn i_ctatistika
BEPIINHbI
21.11.2024 https://www.yaklass.ru/p/veroyatnost-
23 [lytu B rpade. CBsa3Hblil rpad i-statistika
«DWIEPOBHI MyTH. DUICPOBBITPadbD» 22.11.2024 https://www.yaklass.ru/p/veroyatnost-
24 i-statistika
22.11.2024 https://www.yaklass.ru/p/veroyatnost-
25 [I'padwl Pemenue 3a1au I-statistika
. . 28.11.2024 |https://www.yaklass.ru/p/veroyatnost-
[TprMephI CIyYaiiHbIX OIBITOBY CIIYYaiHBIX - -
26 N i-statistika
COOBITHM. motdilolind
B S 28.11.2024 https://www.yaklass.ru/p/veroyatnost-
27 epOﬂTHOCTI/I %1 qaCTOTBICOOBITUHN | 'Stat | Stl ka
Monera W wurpanbHas KOCTb B  TEOPHH 29.11.2024  https://www.yaklass.ru/p/veroyatnost-
28  BeposTtHocTel. [Ipaktudeckaspadora Ne 6 i-statistika

«Yacrora BBIITaJICHUA OpJIa».
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BepostHocTHAst 3aIura

29.11.2024

https://www.yaklass.ru/p/veroyatnost-i-

29 1 statistika

nH(opMaIuu OT OIMO0K

- 606 5.12.2024  |nttps://www.yaklass.ru/p/veroyatnost-i-
30 OBTOpEHHE U 0000IIeHHE. 1 statistika

IIpencraBinenue JaHHBIX -

- 606 6.12.2024  |https://www.yaklass.ru/p/veroyatnost-i-
31 OBTOpEHHE U 000OIICHHE. 1 statistika

OrnucarenbHas CTaTUCTUKA —

[ToTOpeHue u 0006IIEeHue. BeposTHOCTS 12.12.2024  |https://www.yaklass.ru/p/veroyatnost-i-
32  cay4aiHOTO COOBITHS 1 statistika

Wrorosas KOHTPOJIbHAs paboTa 10 12.12.2024

teme  «[loBropeHne wu  00oOIIECHHE
33 OCHOBHBIXIIOHATHI M METOJIOB Kypca 7 1

KJ1acca

[ToBTOpeHre U 00OOIIEHHE OCHOBHBIX 13.12.2024
34  MOHATHI U METOLOBKYpca 7 Kilacca 1

OBIIEE KOJIMYECTBO YACOB IIO 34

MMPOT'PAMME
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8 KJIACC

KoaunuyecTBO 4acos

lara JJIeKTPOHHbIE uudgposbie
Nen/m - Tema ypoka Bcero KonTp. HpakT. u3ydyeHusi |00pazoBaTe/ibHbIE pecypcChbl
padorsl  padoThI

Pob BEpOSTHOCTH U CTATHCTUKAB  KU3HU U 24.12.24 https://www.yaklass.ru/p/veroyatnost-
1 JIEATENBHOCTH 1 i-statistika

4esoBeKa

[Npencrapnenue JIaHHBIX. 26.12.24 https://www.yaklass.ru/p/veroyatnost-
2 1 el

OrnucarenbHas CTaTUCTUKA i-statistika

Crnyuaiinas u3MeHunBOCTh. CpeiHue 14.01.25 https://www.yaklass.ru/p/veroyatnost-
3 1 AT

YHCIIOBOrO Habopa. I-statistika

CoyuaitHble COOBITHSL. 16.01.25  https://www.yaklass.ru/p/veroyatnost-

Beposithocth  u  yactothl. Kiaccuueckue i-statistika
4 MojeH TEOPUH BEPOSTHOCTEH: MOHETa U 1

UrpajgbHas KOCTb.
5 MHO>X€CTBO, TOJJMHOKECTBO 1 21.01.25 https://www.yaklass.ru/p/veroyatnost-

I-statistika

Omnepanyu HajJ MHOXECTBaAMH: OObEIHMHEHUE, 23.01.25 https://www.yaklass.ru/p/veroyatnost-
6  mepeceueHue,OTOTHEHHE. 1 I-statistika

CBolicTBa orepalyii HaIMHOKECTBaAMHU: 28.01.25 https://www.yaklass.ru/p/veroyatnost-

NepeMEeCTUTEIIFHOE, COYEeTATEeIbHOE, i-statistika
7 pacupenenuTeIbHOE, BKIOYECHHUS. 1

I'paduyeckoe  NpeACTaBIEHUE MHOKECTB. 30.01.25 https://www.yaklass.ru/p/veroyatnost-
8 1 AT

i-statistika

DnemeHtapusle  coObITHs. ClryuaiiHbie 4.02.25 https://www.yaklass.ru/p/veroyatnost-
9 1 AT

COOBITHS. i-statistika
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brnaronpusiTcTByIOILIUE dJIEMEHTapHBIE

6.02.25

https://www.yaklass.ru/p/veroyatnost-

10 COOBITHSL. i-statistika

BeposiTHOCTH COOBITHIA.

braronpusaTCTByIOMINE IEMEHTAPHBIC 11.02.25 https://www.yaklass.ru/p/veroyatnost-
11 coObITHsI. BepostHOCTH cOoOBITHIL. PemicHne i-statistika

3ajav.

OMnBITEI c PaBHOBO3MOKHBIMH 13.02.25 https://www.yaklass.ru/p/veroyatnost-
12 PIeMEHTApHBIMU  cOObITUSAMU.  CiydailHbIi i-statistika

BBIOOD.

Mpaktnueckas  pabora Ne 1 18.02.25  https://www.yaklass.ru/p/veroyatnost-
13 «OmnbITEl ¢ paBHOBO3MO>KHBIMU i-statistika

SJIEMEHTAPHBIMU COOBITHUSMID).

OnbITBI  C  PaBHOBO3MOXKHBIMHU 20.02.25 https://www.yaklass.ru/p/veroyatnost-
14 PIIeMEHTapHBIMU COOBITHSIMH. i-statistika

Crnyualinelii  BbIOOp. Pemenuesanau.
15 Otxionenns. 25.02.25 https://www.yaklass.ru/p/veroyatnost-

I-statistika

JIMcIiepcHst YNCIOBOTO HaGopa. 27.02.25 https://www.yaklass.ru/p/veroyatnost-
16 i-statistika
17 CrangapTHOe OTKJIOHEHHUEYHCIIOBOTO 4.03.25 https://www.yaklass.ru/p/veroyatnost-

Habopa. i-statistika

JlarpaMMbl paccerBaHMUs. 6.03.25 https://www.yaklass.ru/p/veroyatnost-
18 i-statistika
19 Hepeso. 11.03.25 https://www.yaklass.ru/p/veroyatnost-

i-statistika

20 CBOIiCTBa JIepeBa: € IMHCTBEHHOCTh MyTH. 13.03.25 https://www.yaklass.ru/p/veroyatnost-

CyliecTBOBaHHE BUCSUYCH BEPIIUHBI. i-statistika
51 [paBiio yMHOXCHHS. 18.03.25 https://www.yaklass.ru/p/veroyatnost-

i-statistika
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IIpaBuio ymHOxeHus. Pemienue

20.03.25

https://www.yaklass.ru/p/veroyatnost-

22 3a/1a4. iI-statistika
23 [MpoTuBOMIOIOKHOE COOBITHE https://www.yaklass.ru/p/veroyatnost-
I-statistika
24 Jluarpamma Diiepa https://www.yaklass.ru/p/veroyatnost-
i-statistika
o5 OObeiMHEHUE ¥ [EPECeUCHHE https://www.yaklass.ru/p/veroyatnost-
COOBITHIA i-statistika
HecoBmecTHBIE COOBITHSL. https://www.yaklass.ru/p/veroyatnost-
26 dopmyia CJIOXKEHHUSI i-statistika
BEPOSATHOCTEMN
HecoBmecTHble COOBITHSI. https://www.yaklass.ru/p/veroyatnost-
27 dopmyna CIIOKCHUSI I-statistika
BepO}ITHOCTeﬁ. Pemienue 3aaa4
[TpaBuno yMHOXKEHUS https://www.yaklass.ru/p/veroyatnost-
28 BEPOSITHOCTEH. Y CIIOBHAsI i-statistika
BCPOATHOCTD. HezaBucumeie
COOBITHS
[MpaBuiio yMHOXEHUS https://www.yaklass.ru/p/veroyatnost-
29 BEPOSTHOCTEH. Y CJIOBHAs i-statistika
BEpOATHOCTH. He3aBUCHMBIE
coObITHd. Pertenue 3agay
[IpencraBnenue CITy4aitHOTo https://www.yaklass.ru/p/veroyatnost-
30 PKCIIEPUMEHTA B BHJIE IEPEBa i-statistika
[ToBTOpeHwue, 000011IEHHE. https://www.yaklass.ru/p/veroyatnost-
31 IMpencrasnenne i-statistika
JaHHBbIX.

OmnmncarenbHas CTaTUCTHKA.
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32

[ToBTOpEHME u 000011eHNE
OCHOBHBIX IIOHATHA M METOJIOB
Kypca 8 kiracca. Pemenue 3agau

https://www.yaklass.ru/p/veroyatnost-

i-statistika

33

HroroBasi KOHTpOJIbHAS paboTaIIO
teme «[loBTOpenue n 06061IeHNE
OCHOBHBIX TIOHATHH M METOJ0B
Kypca 8 Kiiacca»

34

[ToBTOpEeHNE u 000011IEHNE
OCHOBHBIX ITOHATHM W METOIOB

Kypca 8 Kiiacca

https://www.yaklass.ru/p/veroyatnost-

i-statistika

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

34
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9 KUIACC

Koan4yecTBO 4acoB

JlaTa

JJIeKTPOHHBbIE U(PPOBHIE

Nen/m Tema ypoxa Bcero Kontp.  Tpakr. H3yYeHHs1 00pa3oBaTe/ibHbIE PeCYPChI
padorel  padoThI
14.09.24
por BEpOATHOCTH " https://www.yaklass.ru/p/veroyatnost-
1 CTaTUCTHKA B OKM3HM U 1 . —
I-statistika
NeSITeIbHOCTH YEJIOBEKA
[MpencraBieHue JIaHHBIX. 21.09.24 https://www.yaklass.ru/p/veroyatnost-
2 1 - -
OnucaTenbHasi CTaTUCTUKA i-statistika
3 Onepanuu  Haj  COOBITHAMH. L 28.09.24 https://www.yaklass.ru/p/veroyatnost-
He3aBucHMMOCTh COOBITHI i-statistika
Beenenue B Teopuio rpados.Jlepeso. 05.10.24 https://www.yaklass.ru/p/veroyatnost-
4 et 1 I IETIVT
PaBWIIO YMHOXEHHUS i-statistika
KombunaropHoe PaBUJIOYMHOXKCHHS 12.10.24 https://www.yaklass.ru/p/veroyatnost-
5 1 - —
I-statistika
6 [MepecTaHOBKH. ®akropuan.Coderanus u 1 19.10.24 https://www.yaklass.ru/p/veroyatnost-
YHUCIIO COYeTaHUN i-statistika
- T - 1 11.11.24 https://www.yaklass.ru/p/veroyatnost-
peyronbuuk [Tackains i_statistika
[Mpaktuueckass pabora Ne 1 18.11.24
(BEIMHCIICHAE BEPOATHOCTEH https://www.yaklass.ru/p/veroyatnost-
8 MCIIOJTb30BaHEM 1 1 - —
. I-statistika
KOMOWHATOPHBIX byHKIHiA
PIIEKTPOHHBIX TAOIHUID.
[MoBTOpeHue.  DJIeMEHTapHBIE COOBITHS. 25.11.24 https://www.yaklass.ru/p/veroyatnost-
9 1 . —r
iI-statistika
10 [MoBTOpEHUE. CiryyaiiHble COOBITHS. L 02.12.24 https://www.yaklass.ru/p/veroyatnost-

i-statistika
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[ToBTOpenue. braronpusTHbIe 371€MEHTapHbIC

09.12.24

https://www.yaklass.ru/p/veroyatnost-

11 COOBITHS. - —
o I-statistika
BeposTHOCTE COOBITHIL
[ToBTOpEHUE. OnbIT c 16.11.24
1o  [PaBHOBO3MOKHBIMH https://www.yaklass.ru/p/veroyatnost-
CITy4aitHBIMU coObrTusiMu. Cory4aitHbIiH i-statistika
BBIOOD.
13 Crnyuaiinas BEIMYMHA W 23.12.24 https://www.yaklass.ru/p/veroyatnost-
pacripeieicHUe BEPOSATHOCTCH. i-statistika
M 18.01.25
14 ATEMATHIHCCros Oﬁ?iﬁgioéeiﬁzﬁgﬁm https://www.yaklass.ru/p/veroyatnost-
Y I-statistika
I 25.01.25
PUMEPH! MATOMATHHCECROTO OuIlaHiil Kax https://www.yaklass.ru/p/veroyatnost-
15  TeopeTHyecKoro CpenHero 3HAYCHUSI AT
I-statistika
BCJTHYMHBI
16 [MousiTHe O 3aKOHE OOJBIIUXYHCEI 01.02.25 https://www.yaklass.ru/p/veroyatnost-
I-statistika
17 M3mepeHre  BEpOSITHOCTEH  CIOMOIIIBIO 08.02.25 https://www.yaklass.ru/p/veroyatnost-
4acToOT i-statistika
18 [MpuMeHeHHe 3aKOHa OOJBIIMXYHCE 15.02.25 https://www.yaklass.ru/p/veroyatnost-
I-statistika
r ‘ P 22.02.25
COMCTPH'ECKa BEPOATHOCT. Ci1yuaiiibiit https://www.yaklass.ru/p/veroyatnost-
19  BbIOOp TOUKH U3 GUTYPHI HA MIIOCKOCTH - P
I-statistika
Feomerpuueckas BeposSTHOCTh. CirydaiHbIi 01.03.25
20 BBEIOOpD TOYKH U3 (HUTYphl HAa IUIOCKOCTH. https://www.yaklass.ru/p/veroyatnost-
Penienue 3amau i-statistika
oy [ eomerpuueckas BepOATHOCTE. CoTydaiiHbIi 15.03.25 https://www.yaklass.ru/p/veroyatnost-

BBIOOp TOYKHU W3

i-statistika
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burypsl Ha IUIOCKOCTH, H30Tpe3Ka, U3
TyTU OKPY>KHOCTHU

22.03.25

IeomeTpuyeckass BeposATHOCTb. CiryuaifHbIi 05.04.25
0
BLIOOp TOUKIL H3 GHIYPbI HA [IOCKOCTH, 13 https://www.yaklass.ru/p/veroyatnost-
22  OTpe3ka, M3 JyT'H OKPYKHOCTH. Pemienue - —r
I-statistika
Bajay
12.04.25
Hcmsiratie. ndeix 1 HeyAand. https://www.yaklass.ru/p/veroyatnost-
23  (Cepus HMCIBITAaHHWHA IO TIEPBOTOYyCIIEXa . —
I-statistika
24 Yenex w Heymada.  CepHsIMCIIBITAaHUI 19.04.25 https://www.yaklass.ru/p/veroyatnost-
10 TIEPBOTO ycIiexa i-statistika
141 Y . C 26.04.25
CHbITAty® cex - HeyaAnd =P https://www.yaklass.ru/p/veroyatnost-
25  MchObITaHWd 0 TepBoro ycmexa. Pemenue - —
I-statistika
3agad
10.05.25
Menbiraus ]VS SPHYILTH. . https://www.yaklass.ru/p/veroyatnost-
26  BeposTHOCTH COOBITUI B CEpUUUCIIBITAHUN . —
I-statistika
bepHyum
WcnbTanus Bepuysum. 17.05.25
97 BeposiTHOCTH COOBITHI B CEpPHH MCITBITAHUH https://www.yaklass.ru/p/veroyatnost-
bepuymm.  Pemenue I-statistika
3agad
g  Mpaxtmieckas — paGora N 2 24.05.25 https://www.yaklass.ru/p/veroyatnost-
«Ucnwrtanust bepaysiny i-statistika
O0o0Omenne, cucTeMaTH3alUI3HAHUHN.
29 [Mpencrasienue https://www.yaklass.ru/p/veroyatnost-

JIaHHBIX. OnucarenbHasICTaTUCTHKA

i-statistika
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O0001enre, cucreMaTH3alusI3HaHNAN.

https://www.yaklass.ru/p/veroyatnost-

30 |BeposiTHOCTH Cily4yaltHOTO COOBITHSI. 1 i-statistika
Obobmenne, CHCTEMATH3AUI SHAHKIL. https://www.yaklass.ru/p/veroyatnost-
31 DneMeHTh KOMOUHATOPUKH 1 - —
iI-statistika
0606]]{6“6’ CHETEMATHIALITISHAIH. https://www.yaklass.ru/p/veroyatnost-
32  |CnyuaiiHble BEITMYHUHBI 1 . —
iI-statistika
U pacrpe/eICHUs I
HroroBass KOHTpoJibHAas paboTa MO TeMe
«IToBTOpEeHNE U 00OOIICHIE OCHOBHBIX
33  [MOHATHH U METOAOB Kypca 7-9 Ki1accoB» 1
34 O060011eHNe U cUcTeMaTU3alusA3HaHUu| Kypca 1 https://www.yaklass.ru/p/veroyatnost-
9 kiacca i-statistika
OBILIEE KOJIMYECTBO YACOB ITOITPOI'PAMME 34
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5 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3y/JbTaTaM OCBOECHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOrPaMMbl

Kon [TpoBepsieMble IPEeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM

[IPOBEPSEMOTO [IpOrpaMMbl OCHOBHOT'O 0011er0 00pa30BaHus

pe3yJibrarta

1 Hucna v BBIYMCICHUS

11 [loHMMaTh ¥ IPaBUIIBHO YIOTPEOJIATh TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBIMU
qrCIaMU, OOBIKHOBEHHBIMU U IECITUUHBIMU JIPOOSIMU

1.2 CpaBHMBATh M YIOPSIIOUYMBATH HATypaJIbHbIC YMCIIA, CPABHUBATDH B POCTEHIIINX
cilyyasix OOBIKHOBEHHBIE IpOOH, AECATUUHBIE APOOH

13 COOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YMCI0BOM) NPSAMOM C COOTBETCTBYIOIIUM €1
YCIIOM M U300pakaTh HATypaslbHbIE YHCIa TOUKAMHU Ha KOOPAUHATHOM
(4ncioBoO) NpsAMOit

1.4 BEIMONTHATE apuMETHYECKHIE JEHCTBUS C HATYpaJIbHBIMU YHCIIAMHU, C
OOBIKHOBEHHBIMH JIPOOSIMHU B MPOCTEHIINX CITydasx

1.5 BEINONTHATE TPOBEPKY, MPUKHUJIKY PE3yJIbTaTa BEIYUCICHUNA

1.6 OxpyriisTh HaTypajabHbIE YHCIIA

2 PereHnie TEKCTOBBIX 3a71a4

2.1 Perate TekcTOBBIC 3a/1a4U apU(PMETUUYECKUM CTIOCOOOM U € TTIOMOIIIBIO
OpPraHU30BaHHOTO KOHEYHOT0 Nepedopa BceX BO3MOXKHBIX BAPHAHTOB

2.2 Pemrate 3a1a4m, coepKaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYHHBI: CKOPOCTD,

BpEMs, paCCTOAHUEC, [ICHA, KOJINYCCTBO, CTOUMOCTD

lcnonb30BaTh KpaTKUE 3alIUCH, CXEMbI, TaOJIUIIbl, 0003HAUYEHHUS [IPU PELIEHUH

2.3 3a1a4
[Tonp30BaThCsi OCHOBHBIMU €IMHUIIAMHA U3MEPEHUS: LIEHBI, MACChI, PACCTOSAHUSA,
24 BPEMEHU, CKOPOCTH, BBIPAXKATh OJTHU €IMHUIbI BETUYUHBI YEPE3 APYTUe
M3BnekaTh, aHaTU3UPOBATh, OIICHUBATH MH(OPMAIINIO, TPEJCTABICHHYO B
25 Ta0IuIEe, HA CTOJI0YATON AruarpaMMe, HHTEPIPETUPOBATH MIPEICTABICHHBIC
TaHHbIE, UCIIOJIb30BATh IAHHBIC MPH PEIICHUH 3a]1a4
3 Harnsnaas reomerpust
[Tonp30BaThCs TEOMETPUUECKUMU MTOHATHAMU: TOYKA, MpsiMast, OTPE3OK, JIyd, yroJ,
3.1 MHOT'OYTOJIBHUK, OKPYKHOCTB, KPYyT
[IpuBOIUTE IPHMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, HMEIONTUX (GOopMy
3.2 M3YYCHHBIX TEOMETPHUECKUX PUTYD
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Mcnonbp30BaTh TCPMHUHOJIOTUIO, CBA3AHHYIO C yIJIaMU: BEPIIMHA CTOPOHA; C

3.3 MHOI'OYT'OJIbHUKAMHU: yTOJI, BEPIINHA, CTOPOHA, TUarOHaJIb; C OKPYKHOCTBIO:
panuyc, 1uaMeTp, UEHTP
300pakaTh U3y4YEeHHBIE TeOMETpUUYECKHe (PUTYPHI Ha HEIMHOBAHHOW U KJIETYATON
3.4 Oymare ¢ MOMOILBIO HUPKYJISL U JIMHEHKU
HaxoauTe 1IMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C IIOMOILBIO
35 JINHEWKH, CTPOUTh OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTH OKPY’KHOCTb 3aIaHHOIO
panuyca
Vcrionbp30BaTh CBOMCTBA CTOPOH U YIUIOB IIPSAMOYTOJIBHUKA, KBaJpaTa A UX
3.6 [TOCTPOEHHUsI, BBIYMCIICHN TUIOLIAN U IIEpUMETpa
BbIuuciaTe nepuMeTp U IUIoIaab KBajapara, NpsiMoyrojbHuKa, Guryp,
3.7 COCTABJICHHBIX U3 IPSIMOYTOJIBHUKOB, B TOM 4Hcie (GUryp, n300pakeHHBIX Ha
KJeTyaTol Oymare
[101b30BaThCSI OCHOBHBIMU METPUYECKUMU €IUHULIAMU U3MEPECHMUS IJINHBI,
3.8 [JI0LIA/IA; BBIPAYKATh OJJHU €IMHULbI BETUYHUHBI UEPE3 IPyrue
Pacrio3HaBaTh napaienenumnesi, Kyo, HCIoab30BaTh TEPMUHOJIOTHIO: BEpIINHA,
3.9 peOpo, rpaHb, U3MEPEHHsI; HAXOAUTh U3MEPEHHs Mapajuienenunena, kyoa
Borancisate o0beM Ky0a, napasuleenumne1a 0  3aJaHHBIM
3.10 M3MEpPEHUSIM, 110JIb30BaThCS €AMHULIAMU U3MEPEHUs 00beMa
PemaTh HeCJI0KHBIE 33a/1a4 Ha U3MEPEHUE FEOMETPUUECKUX BEJIMUUH B
3.11

MPAKTUYCCKUX CUTYyaAllUAX

HpOBepﬂeMble IJIEMECHTLI COACPKAHUSA

Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS
1 HatypanbHble uncia u HyJb
11 Hartypanbnoe uucno. Psan HarypanpHbix uncen. Yucno 0. M3o0pakeHue HaTypalbHBIX|
' qrcel TOYKaMU Ha KOOPAWHATHOH (YMCI0BOI) mpsAMoii
19 [lozunmonHas cucrema cuuciaeHus. Pumckas Hymepanus. J[lecatuuHas cucrema
' CUHCIICHUS
13 CpaBHEHHE HaTypaJIbHBIX YHCEJl, CPABHEHHE HATYpaJbHBIX yucell ¢ HylneM. OKpyrieHue
' HaTypaJbHbIX YUCEN
CrnosxeHue, BBIYUTaHKHE, YMHOXKEHHUE U JIeJIeHHE HaTypalbHbIX uncen. CBONCTBO HYJIS NPHU
14 CIIO)KECHMM, CBOWCTBAa HYJsl W €OUHMIBI INpU yMHOXEHHM. llepemecturenbHoe U
' coYeTaTelIbHOEe CBOMCTBA (3aKOHBI) CJIOXKEHHS W YMHOXKEHHs, paclpeleluTebHOe
CBOWCTBO (3aKOH) YMHOKEHHS
15 Vcnonb3oBaHue OyKB Ui 00O3HAUEHUS! HEM3BECTHOTO KOMIIOHEHTA M 3allMCHU CBOMCTB

apupMeTHYECKUX AEUCTBUI
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I[eJII/ITeJII/I W KpPAaTHBIC YHCJIa, PA3JIOKCHUC HA MHOXUTCIIHA. HpOCTBIG N COCTaBHBIC 4HCJIA.

1.6
[Ipu3naku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM
17 CreneHp ¢ HaTypaJbHbIM IIOKa3aTeleM. 3alliCh YUCIa B BUAE CYMMBl pa3psIHBIX
' claraeMbIX
UucnoBoe BblpaxkeHue. Boruncienne 3HaueHui YMCI0BbIX BBIPaKEHUH, OPSI0K
BBINOJIHEHUS JIeiicTBUI. Mcnonp30BaHKMe IPU BBIYMCICHUAX 1E€PEMECTUTEIBHOIO U
18 COYETaTEeIbHOIO CBOMCTB (3aKOHOB) CII0KEHUS M YMHOXKEHUS, paclpeieIUTeIbHOTO
CBOMCTBA YMHOKECHUS
2 Jlpobu
[IpencraBnenue o ApoOu Kak crocode 3anucu 4acTu BenuuuHbl. OOBIKHOBEHHBIE APOOH.
[IpaBusbHBIE U HeMpaBUWiIbHBIE ApoOu. CMelaHHas 1po0b, MPEICTaBICHUE CMEIIaHHON
2.1 poOU B BHJI€ HEMPABUIILHOM IpOOU U BbIAEIECHUE LIEJI0N YaCTH YKCIIa U3 HENPaBUIbHOMN
npoou. N300paxkeHune mpoOeit TouKaMu Ha YUCIIOBOU MPSMOMA
OcnoBHOe cBoticTBO ApoOu. Cokpamenue qpodeit. [IpuBenenue qpodu K HOBOMY
2.2 3namenaren0. CpaBHeHue Qpodei
CrnoxeHue 1 BRIYMTaHue ApoOeil. YMHOKEHUE U JefieHne Apo0ei, B3auMHOOOpaTHBIE
2.3 npoOu. HaxoxieHre 4yacTu 1eaoro ¥ LeIoro 1o ero 4acTu
JlecsiTnunas 3anuch apodei. [Ipeacrasnenue necaTHaHON ApoOH B BUI€ OOBIKHOBEHHOM.
2.4 300paskeHue NecATHYHbIX ApoOeil ToukaMu Ha YMcaoBOil npsimoii. CpaBHEHHE
NeCATUYHBIX Apo0eit
25 ApudpmeTrueckue eMCTBUS ¢ JECITUUHBIMU Ipo0siMu. OKpyTiieHUE NeCATUYHBIX IpoOeit
3 PenieHne TEKCTOBBIX 3a7a4
31 PerieHne TEKCTOBBIX 3aJ1a4 apU(PMETHUECKUM CIIOCOOOM
Pemenue nornyeckux 3agad. Pemenue 3aiad nepe6bopoM Bcex BO3MOKHBIX BaApUAHTOB.
3.2 lcrnionb30BaHue MPH peIIeHUH 3aj1ayu TaOJIUL U CXeM
Pemenue 3a1a4, copepiKallux 3aBUCMMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTb, BpEMS,
33 paccTosiHUE, LIeHY, KOJIMYEeCTBO, CTOUMOCTh. EJMHUIBI M3MEpeHus: Macchl, 00beMa, LIeHHI,
' paccTosIHUSA, BpEMEHHU, CKOPOCTH. CBA3b MEXAY €AMHULIAMU U3MEPEHMS KaXK 10U
BEJTMYHUHBI
34 Perienne OCHOBHBIX 3a/1a4 Ha IpoOH
35 [IpencraBieHne JaHHBIX B BUJE TAOIUI], CTOJIOYATHIX AUArpaMM
4 Harnsgnas reomerpus
Harmsiiablie npezcTaBieHus o (GUrypax Ha IIOCKOCTH: TOUKa, IpsMasi, OTPE30K, Iy,
4.1 YIoJ1, JIOMaHasi, MHOTOyTOJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. [TpsiMoi1, OCTpsIi, Tynou u
pa3BEpPHYTHIN YIJIbI
JlivHa oTpe3ka, MeTpUYECKUe €IMHULIBI JUTHUHBL. J{JT1Ha TOMaHoH, IepuMeTp
4.2

MHOTOYTOJIbHUKA. VI3MepeHne u moCTpOeHUE YTII0OB C IIOMOIIBI0 TPAHCIIOPTHUPA
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Harmsiiaeie npeactaBieHus o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIbHHUK,

4.3
KBaJIpaT, TPEYrOJIbHUK; O PaBEHCTBE PUTyp

4.4 300paxenue Guryp, B TOM 4rclie Ha KiieT4aroi oymare. [loctpoeHre KoHGUTYparmii u3
yacTel IpsIMOi, OKPYKHOCTH Ha HEJIMHOBAHHOM U KileTyaTtoil Oymare. Mcnonbs3oBanue
CBOMCTB CTOPOH U YTIJIOB IPSIMOYTIOJIbHUKA, KBaJipaTa
[1011a06 MPAMOYTOJIBHUKA U MHOTOYTOJIbHUKOB, COCTaBIEHHBIX U3 MPSAMOYTOJIbHUKOB, B

4.5 TOM 4ncie Guryp, n300paKeHHbIX Ha KieTyaTol Oymare. EAMHUIBI n3MepeHus TUIOMAan
Harnsiqaeie npencTaBieHus O IPOCTPAHCTBEHHBIX PUTypax: MPSIMOYTOJIbHBIH
napajuienenumnea, Kyo, MHOrorpaHHuku. M3o0paskeHne npocTeHinX MHOITOIPaHHUKOB.

4.6 Pa3BepTku kyOa u mapaienenumnena. Co3nanue Mojelield MHOTOTPaHHUKOB (M3 Oymard,
[IPOBOJIOKH, IUIACTUIIMHA U JPYTUX MaTEpUAJIOB)

47 O6beM mpsIMOYTOJIBHOTO Napajuiesenunena, Kyoa. EnuHuier namepeHus oobema
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6 KJACC

HpOBGpﬂEMLIe TPEGOBaHI/IH K pe3yjabTaTaM OCBOCHHUSA OCHOBHOM Oﬁpa30BaTeJILHOﬁ MporpaMmabl

Kon [TpoBepsieMble IPEeAMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM
HpOBEPSEMOro  [IPOrpaMMbl OCHOBHOI'O 00IIEro 00pa3oBaHus
pesyJibTara
1 Hucna v BBIYUCICHUS
3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUAAMU YUCEN U
1.1 Croco0aMM UX 3aIUCH, IEPEXOAUTH (€CIIH 3TO BO3MOXKHO) OT OJTHOW (hOPMBI
3aIIMCHU YMCIIa K IPyTrof
CpaBHMBATH M YIOPSIOUYUBATH LIEJIbIE YKHCIIa, OOBIKHOBEHHBIC U JIECATUYHbIC
12 poOU, CPaBHUBATH YMCIIa OJTHOTO U Pa3HbIX 3HAKOB
BEINONHATE, cOUeTast yCTHBIE U TUCbMEHHBIE TPUEMBI, apu(METHIECKUE NeHCTBUS
HaT bHBIMM U LEJIBIMU YHCIaMH, OOBIKHOBEHHBIMU U AECATUYHBIMU JPOOSIMHU
13 C HaTypan e cliaMu, OOBIKHOBE ec 00sMu,
[10JIOKUTEIbHBIMU U OTPULIATEIIbHBIMU YUCIIAMHU
BbIYMCIIATE 3HAYEHHSI YUCIIOBBIX BBIPAXKCHHUM, BBITIOIHATh IPUKUIKY U OLECHKY
€3yJIbTaTa BBIUYMCIICHUH, BBIIIOIHTH IPE0OPAa30BaHMsI YUCIOBBIX BbIpaXKEHHUH Ha
. 2
OCHOBE CBOMCTB apu(METHUECKUX ACHCTBUI
15 OKpyIJITH LIEJIbIE YHCIIa U IECATUYHbIE IPOOH, HAXOIUTh MPUOIIMKEHUS YUCE
COOTHOCUTH TOUKY HAa KOOPJAUHATHOM MPSAMON ¢ COOTBETCTBYIOILIUM €l UUCIIOM U
1.6 1300pakaTh YUCIA TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOJUTh MOJTyJIb YUCIIa
17 CoOTHOCHUTD TOYKY B IPSIMOYTOJIBHOU cucreme KOOpJHHAT
' C KOOpJAMHATAMHU 9TOW TOYKHU
18 OKpyIJISThH LIE€Ible YHCTIa U JECATUYHbIE P00, HAXOIUTh MPUOIIMKEHUS YnCe
2 UrcnoBble U OyKBEHHbIE BHIPAKEHUS
[lonumarhb U ynotpeOiasTh TEPMHUHBI, CBI3aHHBIE C 3aIIUCHIO CTENIEHU YncIa,
2.1 HaXO/AUTh KBaApaT U KyO 4nciia, BBIYUCIATh 3HAYSHHUS YMCIIOBBIX BhIPaXKEHHIH,
COJIepKaIIMX CTEIIEHU
[los1b30BaThCs MPU3HAKAMU AECITMMOCTH, PACKIIABIBATH HATYpaJIbHbBIE YNCIIA Ha
2.2 [POCTHIE MHOKUTENH
23 [Tonp30BaThes MacITabOM, COCTABIIATh MPOTIOPLIUU U OTHOILICHHS
Vcrnonb30BaTh OYKBHI 11 0003HAUEHHSI YUCET MIPH 3allMCH MaTeMaTHYeCKIX
2.4 BBIPAKEHUI, COCTABIIATH OYKBEHHBIE BBIpAXEHUS U (POPMYJIbl, HAXOAUTH 3HAYCHUS
OYKBEHHBIX BBIPAKECHUH
25 HaxonnTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 PerreHne TeKCTOBBIX 3a71a4
3.1 Pemath MHOTOIIaroBble TEKCTOBBIE 33J]a4l apU(PMETHUECKUM CIIOCOOOM
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3.2

Pemrats 3aaa4u, CBA3aHHBIC C OTHOIICHUEM, TPONTOPIHUOHAIBHOCTBIO BCJINYHH,
MIPOLCHTAaMHU, p€IIATh TP OCHOBHBIC 3aa4d Ha I[pO6I/I H IPOLCHTHI

3.3

Perrate 3a1a4n, coepKanie 3aBHCUMOCTH, CBSI3bIBAIOIINE BETMYHHBI: CKOPOCTb,
BpEeMsI, PACCTOSTHUE, IIEHY, KOJMYECTBO, CTOMMOCTb, TIPOU3BOIUTEIBLHOCTD, BPEMH,
00BEM pabOThI, UCMIONB3YS apUPMETHUECKUE ACUCTBHS, OIICHKY, TPUKHUIKY;
[10JIb30BAThCS SAMHHUIIAMH U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHH

3.4

CoCTaBIATh 6yKBCHHBIe BBIPpAXKXCHUSA 110 YCJIOBUIO 3ala4n

3.5

3Biiekath nH)OPMAIIHIO, TPEICTABICHHYIO B TA0JINIIAX, HA TMHEWHOM,
CTOJI0YATON MM KPYTOBOH TnarpaMmmax, MHTEPIIPETUPOBATh MPEACTaBICHHBIC
TaHHbIE, UCIIOJIb30BATh JAHHBIE MPU PELICHUH 3a]a4

3.6

[IpencraBnsaTh HHGOPMAIHIO C TOMOIIBIO TAOIHIL, TUHEHHOH U CTOIOUATON
arpaMm

Harsinaas reomerpus

4.1

[IprBOANTH TpUMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIHNX (OpMy
13y4YEHHBIX T€OMETPUUECKUX IIJIOCKUX U MPOCTPAHCTBEHHBIX QUTYP, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYD

4.2

300pakaTh ¢ TOMOIIBIO IIUPKYJIS, JIMHEHKH, TPAHCIOPTHPA HA HEJTMHOBAHHOH 1
KJIeT4aTol Oymare u3y4eHHbIC IIJIOCKHE T€OMETPUYECKHIE QUTYPHI U
KOH(HUTypaIiy, CAMMETPUYIHBIE (PUTYPBI

4.3

[Tonp30BaThCs TEOMETPUUECKUMHU MOHATUSAMU: PAaBEHCTBO (PUTYpP, CHUMMETpPHS;
MCII0JIB30BAaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPUEH: OCh CUMMETPUH, LIEHTP
CUMMETPUU

4.4

HaxoauTh BEIMYNHBI YTII0B U3MEPEHUEM C TOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBI 33JaHHOM BEJIMYMHBI, II0JIb30BATHCS IIPU PELIEHUH 33]1a4 IpagyCHON MEpOU
YIJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPHIM, IPSAMOMN, PA3BEPHYTHIA U TYIIOW YIJIbI

4.5

BBIUUCIIATE JTUHY JIOMAHOM, IEPUMETP MHOTOYTOJIBHUKA, TI0JIb30BAThCS
CANHUIaMH U3MCPCHUA IJIMHBI, BhIpakaTb OAHWU CIUHHUIIBI U3MCPCHU S AJIMHDBL
yepes JApyrue

4.6

HaXO,Z[I/ITB, HCIIOJIB3YA UCPTCIKHBIC NHCTPYMCHTEI, PACCTOSAHUA: MCKAY JABYMS
TOYKaMH, OT TOYKH JO HpHMOﬁ, MJIMHY IYTHU Ha KBaI[paTHOI\/'I CCTKEC

4.7

Bbraucnare miomaab Guryp, COCTaBIECHHBIX U3 IPSIMOYTOJIBHUKOB, HCIIOIB30BaTh
pa3buenue Ha NPSIMOYTOJIbHUKHY, Ha PaBHbIE (PUTYPBI, TOCTPauBaHHUE 710
[PSIMOYTOJIbHHKA, I10JIb30BAThCSl OCHOBHBIMH €IMHULIAMU U3MEPEHHUSI IIJI0LIa/IH,
BBIPYKaTh OJJHU €IMHUIBI N3MEPEHUS TUIOIIAIU Yepe3 Apyrue

4.8

Pacrio3HaBaTh Ha MOJIENIAX U N300paKEHUSIX MUPAMUTy, KOHYC, LIMJIMH/P,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TPaHb, OCHOBAHUE, pa3BEPTKa

4.9

300pakaTh Ha KJIeT4aToil Oymare mpsiMOYTOJIbHBIHN Mapasuiesenumnesn
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BLIYuCIATH 00bEM IIPAMOYTOIBHOTO Napaliesienunena, kyoa, oab30BaThes
4.10 OCHOBHBIMH €JIMHMIIAMH U3MEPEeHHs 00beMa

PelaTh HECIIOKHBIE 331a41 HA HAXOXK/IEHUE FeOMETPUUYECKUX BEIUUMH B
4.11 PAKTUYECKUX CUTYALUX

HpOBGpﬂEMLIe IJICMECHTLI COACPKAHUA

Kon [IpoBepsiemblil 3J1IeMEHT coaep KaHus
1 HatypanbHble uncia
ApudmeTrueckue IEHCTBUS C MHOTO3HAYHBIMU HATYpPaJbHBIMH UYUCIaMU. YHCIOBBIE
11 BBIDXKCHUS, TMOPAJOK JEHCTBUII, HUCHONb30BaHUE CKOOOK. lcrnonmp3oBanue mnpu
' BBIUHCIICHUSX [1€PEMECTUTEIBLHOTO U COUETATEIbHOTO CBOMCTB CIIOKEHUS U YMHOXKECHHUS,
pacnpeesIuTeIbHOrO CBOMCTBA YMHOKEHUS
1.2 OxpyrieHne HaTypalbHbIX YUCEI
13 JlenuTenu W KpaTHbIC YHUCIA, HAWOONBIIMK OOMIMI AENuTeNlhb M HauMeHbIlee oolee
' KpaTHOE. J[eTMMOCTh CyMMBI M IIPOU3BEICHUS
14 JleaeHue ¢ 0CTaTKOM
2 Jlpobu
21 OOBIKHOBEHHAs JIpoO0b, OCHOBHOE CBOMCTBO IpobOH, cokparieHue apodeit. CpaBHEHHE U
' YIIOpsI0YMBaHKUE ApOOeit
59 PerieHue 3a1a4 Ha HAXOXKJEHUE YacTH OT LIEJIOr0 U IeJIOro 10 ero YacTu. J[pobHoe uucio
' KaK pe3ysbTaT JIeJICHUS
23 [IpencraBieHre AeCATUYHOW JpoOM B BHJIE OOBIKHOBEHHOW JpOOM U BO3MOXKHOCTh
' MpeACTaBICHUS] OOBIKHOBEHHOW JPOOH B BUJIE ACCATUIHON
JlecsiTuuHbIe IPOOH U METpUUYECKasi cUCTeMa Mep. ApudMeTHIeCKe eHCTBUS U
24 YHCJIOBBIC BHIPAKEHHS C OOBIKHOBEHHBIMHU U JACCATUYHBIMU IPOOSIMHU
OTtHowenue. [lenenue B JaHHOM OTHOIIeHUU. Maciita0, nponopius. [Ipumenenue
2.5 [IPOIOPLIKI IPU PEIICHUH 3a7a4
[lonsiTre nporeHTa. BeruncieHue nmpoienTa OT BETHYUHBI U BEJTUYHHBI 110 €€ MPOIICHTY.
26 BripaxeHue IpoOIeHTOB JECATUIHBIME Ipo0OsiMu. Perenne 3a1ad Ha MPOIICHTHI.
BripakeHue OTHOLIEHUSI BETUYMH B IPOLIEHTAX
3 [lon0KUTEIbHBIE U OTPUIIATENIbHBIC YUCIIA
[lonoxxuTenbHble U OTpUIIaTeNIbHbIEe Ykca. Llensie uncna. Moayne uucia,
3.1 reoMeTpUUeCKasi HHTEPIPETaIds MOy I uucia. M300paxkeHne 9uces Ha KOOPAMHATHOU
rpsiMoii. YucnoBsle MpoMexkyTKH. CpaBHEHUE YHCEN
39 ApubdmMeTnieckre IeHCTBUS C MOJOKUTEIbHBIMUA U OTPUIATEILHBIMHA YUCIIAMHU
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[IpsimoyronbHas cucTeMa KOOpAMHAT Ha MIIOCKOCTU. KOOpAMHATHI TOUKH Ha MIJIOCKOCTH,

33 abOciucca u opauHara. [loctpoenue Touek u GUryp Ha KOOpAUHATHOHN MIIOCKOCTH
4 byKBEHHBIE BBIPA)KCHHUS
[IpumeHenne OyKB JUIs 3aIIMCH MAaTEeMAaTHUECKUX BBIPAXKEHUH U Mpeiokenuii. CBoicTBa
41 apupMeTHIECKUX AeUCTBUI. ByKBeHHBIC BHIPAKCHHS U YUCIIOBBIC TIOACTAHOBKH.
byKBEHHBIE PABEHCTBA, HAX0KIEHUE HEU3BECTHOIO KOMIIOHEHTA
@Dopmyiibl, (OpMyYIIBI IEPUMETPA U TUIOINAAM MPSIMOYTOIbHUKA, KBaJpaTa, 00beMa
4.2 |mapannenenumena u Ky6a
5 PelreHne TeKCTOBBIX 3a7a4
5.1 Perrenne TEKCTOBBIX 337124 apu(METHUECKUM CITIOCOOOM
5.2 Pemenue nornueckux 3anad. Pemenne 3aga4d nepedbopom BCeX BO3MOKHBIX BAPUAHTOB
Pemenue 3a1ay, coepKaliux 3aBUCUMOCTH, CBS3bIBAIOLINX BEJIMUHUHBI: CKOPOCTb, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpEMS, 00beM pabOThl.
53 EavHMLIBI U3MEPEHUS: MAacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBs3b
MEXly €IMHALIAMU U3MEPEHMSI Ka)KI0M BETNYMHbI
54 Pemenne 3agad, CBS3aHHBIX C OTHOILIEHUEM, IIPONOPLUOHAIBHOCTBIO BEIUYHH,
' [IPOLIEHTAMU; PELIEHHE OCHOBHBIX 33J1a4 Ha APOOU U IPOLEHTHI
55 OneHka U NpUKHIKa, OKpyIiieHne pesyiprata. CocTaBieHHe OyKBEHHBIX BBIPAXKEHUH 110
' YCIIOBUIO 33JIa4H.
56 [IpencraBieHre AaHHBIX € MOMOIIbIO Tabuui U auarpamm. CroinOuaTble JuUarpamMMbl.
' UreHne KpyroBuIX IAarpaMm
6 Harnsgnas reomerpus
6.1 Touka, npsiMasi, OTPE30K, JIyd, yroJ, JIoMaHasl, MHOTOYT'OJIbHUK,
' YETBIPEXYTOJIBHUK, TPEYTOJIbHHUK, OKPY>KHOCTb, KPyT
6.2 B3auMHOE pacnosio)keHHE JBYX IMPSMBIX Ha IUIOCKOCTH, NapajuleibHbIE IPSMBIE,
' [IEPIICHIUKYJISIPHBIE IPSIMbIE
6.3 l3MepeHue pacCcTOSIHUI: MEXy ABYMs TOYKaMH, OT TOYKHU O MPSAMOH, AJIMHA MaplIpyTa
' Ha KBaJPaTHOM CETKE
6.4 l3MepeHue 1 NOCTPOEHKE YIJIOB ¢ TOMOLIBIO TPAHCIIOPTUPA
6.5 Buibl TPEYrOJIbHUKOB! OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH, TYHOYTOJIbHBIH,
' paBHOOEPEHHBIN, pABHOCTOPOHHUIM
6.6 UetbipexyroiabHuK. [IpsSMOyTonbHUK, KBaJApaT: UCIOIb30BAaHUE CBOWCTB CTOPOH, YTJIOB,
' uaroHanen
N300pakeHne reoMeTpruIecKux GUryp Ha HEJIMHOBAHHOW Oymare ¢ UCIOJIb30BaHUEM
6.7

[IUPKYJIsL, TUHEHKH, yrolbHUKA, TpaHcnopTupa. [loctpoenus Ha kierdatoil Oymare
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6.8 [IepuMeTp MHOTOYrOJIbHUKA
[Tonsatue muomanu GUrypsl, €TUHUIB U3MEpeHus Tiomaan. [pubmmkenHoe n3MepeHune
6.9 rutoImaan GUryp, B TOM 4MCIie Ha KBapaTHOU CeTKe
6.10  [[IpuGnmxeHHOE U3MEPEHHUE JUTMHBI OKPYKHOCTH, TUIOIIAIN Kpyra
6.11 Cummerpust: LIEHTpabHasl, oceBast U 3epKajbHasd. [TocTpoenue
' CUMMETPUYHBIX QUTyp
Harmsiiable npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (pUrypax: napajienenumnes, Kyo,
[pyU3Ma, TMpamMKJia, KOHYC, HMIMHID, ap U chepa. M300paxkeHue npocTpaHCTBEHHBIX
6.12 ¢uryp. Ilpumepsl pa3BepTOK MHOTOTPAaHHUKOB, IMIIMHAPA U KoHyca. Co3anne Mozemne
[POCTPAHCTBEHHBIX (puryp (U3 Oymaru, MpOBOJIOKH, IIACTHIIMHA U APYTUX MAaTEPHAJIOB)
[lonarue o6bema, eAMHUIBI U3MEpeHust 00beMa. O0beM PSIMOYTOIBHOTO
6.13  |mapamwtenenumnena, Kyba
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7 KJACC

HpOBGpﬂEMLIe TPEGOBaHI/IH K pe3yjabTaTaM OCBOCHHUSA OCHOBHOM Oﬁpa30BaTeJILHOﬁ MporpaMmabl

Kon [IpoBepsieMble ITpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
HpOBEPSEMOro  [IPOrpaMMbl OCHOBHOI'O 00IIEro 00pa3oBaHus
pe3yibTaTta
1 Hucna v BBIYUCICHUS
BbirnonaHsTh, coueras YCTHBIE u MMUCbMEHHBIE MIPUEMBI,
11 apudmeTryecKkue AeUCTBUA C PALlMOHAIBHBIMH YHCIaAMU
HaxoauTh 3Ha4EHUS YHCIOBBIX BBIPAKECHUN, IPUMEHSATH Pa3HOOOPA3HBIE CIIOCOOBI
1.2 1 IPUEMBbI BBIYMCIICHUS 3HAUEHUM IPOOHBIX BBIPAXKEHUH, COJIEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH
[lepexoauTh OT OJHON (POPMBI 3aIMCH YHCEI K APYTor (peoOpa3oBbIBATh
1.3 NECSITHUHYO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
JACTHOCTH, B OCCKOHCUHYIO JICCATUIHYIO IPOOH)
1.4 CpaBHHMBATh U yIOPSAI0UYNUBATH PAIIMOHATIBLHBIC YHCTIA
15 OKpyriIsTh yncia
BBINOIHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUI, OLIEHKY 3HAaUEHU
16 YUCJIOBBIX BBIPAXKEHUN. BBITIONHAT IEMUCTBUS CO CTETICHSIMH C HATYPaJIbHBIMU
[MOKA3aTEISIMU
[IpuMeHATh NpU3HAKU JETHUMOCTH, Pa3I0KEHHE HA MHOKUTEIN HAaTYpalbHBIX
17 qrCe
Periate MpakTUKO-OPUEHTUPOBAHHBIE 33/1a4H, CBA3aHHBIE C OTHOILIEHHEM BEJIMYUH,
[IPONOPLUHOHAIBHOCTHIO BEJIMUUH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTaThI
18 pEILIEeHHS 3a/1a4 ¢ YYETOM OTPaHUYECHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaeMbIX OOBEKTOB
2 AnredpandyecKue BhIpaXKEHUS
lcrionb30BaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOIIUKY, IPUMEHSTH €€ B
2.1 [poliecce OCBOEHUS y4eOHOTo Marepualia
HaxoauTh 3HaueHus OYKBEHHBIX BBIPAKEHUH TIPU 3aJaHHBIX 3HAYCHUSIX
2.2 [epEMEHHBIX
BrIOMHATE IPe0Opa30BaHUs IIEJIOTO BBIPAXKEHUSI B MHOTOUJICH IPUBEICHUEM
2.3 MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
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BBITTOIHATE YMHOKCHHUEC OJHOYJICHA HA MHOT'OYJICH 1 MHOT'OYJICHA HAa MHOT'OYJICH,

2.4 pUMEHSTH (POPMYJIBI KBAJPaTa CyMMBI M KBaJIpaTa pasHOCTH
OcCy1IEeCTBIIATH Pa3I0KEHUE MHOTOWIEHOB HA MHO>KUTEIIH C IIOMOILIBIO BEIHECEHUS
2.5 3a CKOOKH OOIIIEr0 MHOXUTEISI, TPYNITUPOBKHU ClIaraeMblX, IpUMEHEHUs (HopMyJT
COKPALIEHHOI'0 YMHOXEHHUS
[IpuMeHsaTh IpeoOpa3zoBaHKs MHOIOWIEHOB ISl PEIICHUS Pa3IMyYHBbIX 3a/1a4 U3
2.6 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN NPAKTUKH
lcrionb30BaTh CBONCTBA CTENEHEN C HaTypallbHbIMU IT0KA3aTENAMU IS
2.7 1peoOpa3oBanys BhIPAKEHHIA
3 Y paBHEHUS U HEpPAaBEHCTBA
Periate JinHEiHbIE ypaBHEHMSI ¢ OJJHOM MEPEeMEHHON, IPUMEHSIS [TpaBUiIa
2
3.1 [epexo/ia OT UCXOJHOI0 YpaBHEHUS K paBHOCUIIbHOMY eMy. IIpoBepsTs, aBisercs
I YUCJIO KOPHEM YPaBHEHUS
[IpuMeHATH rpaduyeckre METO/Ibl TP PELLICHUH JIMHEHHBIX YPaBHEHUN U UX
3.2 cucTeM
[lonOupath npuUMepsI ap Yucel, BISIOIUXCS PEIIEHUEM JIMHEHHOTO YpaBHEHUS
3.3 C IByMsl IEPEMEHHBIMU
CTpouTh B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO YPaBHEHUS C IBYMS
34 [epEMEHHBIMH; MOJIB3YSICh IPpauKOM, IPUBOAUTE IPUMEPHI PELICHUs YPaBHEHUS
Periate cucTeMbl IByX JTMHEHHBIX YpPaBHEHHH € IByMsI IEPEMEHHBIMH, B TOM
3.5 qrcie rpadpuyecku
CocTaBiATh 1 pelaTh JIMHEHHOE YPaBHEHNE WIN CUCTEMY JIMHEWHBIX YpaBHEHUN
3.6 10 YCJIOBHIO 3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1au
[10JIy4E€HHBIN pE3yJIbTAT
4 Koopaunats! u rpaguku. OyHkunu
N300paxkaTh Ha KOOPUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
41 KOOpJIUHATaM, JTy4YH, OTPE3KH, HHTEPBAJIbI, 3aMCbIBATh YHCIIOBbIE TPOMEKYTKH Ha
anre0pandecKoM sI3bIKe
4.2 OTmeudaTh B KOOPAMHATHOMN MJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIWHATaM
43 Ctpouth rpaduku JuHEHHBIX QyHKIMHA. CTpouTh rpaduk GyHKIwH Y = |X|
OnuckIBaTh ¢ TOMOIIBIO PYHKIHMIA N3BECTHBIE 3aBUCUMOCTH MEX/1y BEIMUYMHAMMU:
44 CKOpPOCTb, BpEMS, pACCTOSIHUE, LIEHY, KOJINYECTBO, CTOUMOCTb,
' [TPOU3BOIUTENILHOCTD, BpEMsI, 00beM padOThI
45 HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa
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4.6

[TonumaTh rpaduyeckuii crocod MpeacTaBIeHUs U aHAIM3a HHPOPMaLUH,
M3BIICKATh U UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PEANbHBIX MPOLIECCOB
U 3aBUCHUMOCTEN

BCPOHTHOCTB KU CTAaTUCTHUKA

5.1

YuTate nHOOpMALIUIO, IPEACTABICHHYIO B TAONNIaX, HA TUarpaMmax,
[PECTABIATh JaHHbBIE B BUJIEC TAOJHI, CTPOUTH AUArpaMMBbI (CTOJIOUKOBBIE
(cronOyarble) ¥ KpyroBbl€) IO MaCCUBaM 3HAYEHU

5.2

OmnuceIBaTh U MHTEPIPETUPOBATH PEasIbHBIC YHCIIOBBIC JAHHBIC, TPECTAaBICHHbIC
B Ta0JIMIIaX, HA TUarpaMMax, rpapukax

5.3

M cmons30BaTh JJIs1 OITMCaHUA JAHHBIX CTATUCTHYCCKUEC XapPaKTCPUCTUKU: CPEOAHEE
apH(bMeTquCKOG, MCIHaHa, HauOOJIbIlIee U HANMCHbIIICE 3HA4YCHHA, pasMax

5.4

lIMeTh npeCcTaBIIeHNE O CIIy4alHONM M3MEHYMBOCTU Ha IPUMEPAX IICH,
(U3MYECKUX BEJTMYNH, aHTPOIIOMETPUYECKUX JTaHHBIX, UMETh MPE/ICTaBIECHUE O
CTaTUCTUYECKON YCTOMYMBOCTH

['eomerpus

6.1

Pacrio3HaBaTh H3y4eHHBIE T€OMETPHUECKUE (PUTYPBI, ONPEACTATh UX B3aHMHOE
pacrnosoxeHue, n300pakaTb TEOMETPUUECKUE (PUTYPBI, BHIITOJIHATH YEPTEXKHU 110
YCIIOBHIO 3aJa4i. I3MepATh TUHENHBIC U YIIIOBBIC BEIMYMHBL. Pemars 3a1auu Ha
BBIYMCIICHHUE JIJIMH OTPE3KOB U BEJIUYMH YIJIOB

6.2

Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEIMYMH PEIMETOB B peabHON
PKU3HU, pa3MEpPOB MPUPOAHBIX 00bEKTOB. Pasnmuyare pazmepsl 3TUX 0OBEKTOB 110
[TOPSIAKY BEITMYHHBI

6.3

CTpOI/ITL YCPTECIKU K TCOMCTPHUICCKUM 3a/lad4aM

6.4

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BATh IPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB IPU PELICHUH 3a/1a4

6.5

HpOBOI[I/ITB JJOTHYCCKHEC PaCCyXKIACHUA C HCIIOJIB30BaHHUEM
TCOMCTPHYICCKUX TCOPEM

6.6

Ilonp30BaThCA IMpU3HaKaMH PaBCHCTBA IIPAMOYTOJIbHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MCIHAaHbI, HpOBCI[GHHOfI K TUIIOTCHY3C MIPAMOYT'OJIBHOT'O
TPEYTOJIbHUKA, B PCHICHUH TCOMETPUUICCKUX 3aaa4d

6.7

OmnpenensaTs NapaieNbHOCTh IPSIMBIX C TOMOILBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢
HUMU ceKymas. Onpenenars napauleJbHOCTb MPSMBIX C TIOMOIIBIO PABEHCTBA
PacCTOSIHUM OT TOYEK OJHOM IPSAMOM 10 TOUEK APYTroH IpsIMOit

6.8

PeraTte 3agaun Ha KIeT4aTOM 6YM8.1"€

6.9

[1pOBOIUTH BHIYMCIICHUS M HAXOAUTh YHUCIIOBBIE M OYKBEHHbIE 3HAYCHUS YTIIOB B
rEOMETPUUECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJILHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH MEPECEUEHUH JIBYX
napajieNIbHBIX MPSAMBIX ceKylleil. Pemare npakTuyeckue 3a1a4l Ha HaX0XKAeHUe
YTJIOB
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6.10

BiianieTh MoHsATHEM F€OMETPUUYECKOIO MECTA TOUEK. Y METh ONPEIEIATh
OHCCEKTPUCY yIila U CepeIUMHHBIN MEPIEeHAUKYJIISP K OTPE3KY KaK FeOMeTpUYECKUe
MecTa TOUEK

6.11

DOopMyIMpPOBATH OIIPEACIICHUS OKPYKHOCTH U KpyTIa, XOpAbl U JUaMeTpa
OKPY’KHOCTH, I10JIb30BaTbCSl UX CBOMCTBAMHU. Y METh IPUMEHSATH 3TU CBOICTBA IIPU
peuieHuu 3a1a4y

6.12

BitagieTh MOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh ee HeHTp. [lonp30BaTbes (hakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYroJIbHUKA IIEPECEKAIOTCS B OAHOM TOUYKE, U O TOM, YTO CEpPEIUHHBIE
[IEPIEHIUKYJISIPbl K CTOPOHAM TPEYroJIbHUKA [IEPECEKAOTCS B OJJHOU TOUKE

6.13

BiiaieTe MoHsATHEM KacaTelIbHOU K OKPYKHOCTH, ITOJIb30BaThCA TEOPEMOU O
[EPIICHANKYJISIPHOCTH KacaTeIbHOW U paJnyca, IPOBEICHHOIO K TOYKE KaCaHUs

6.14

Ilonp30BaThECSA HpOCTCfIHIPIMPI reoOMCTPUYCCKUMHU HCPABCHCTBAMM, IIOHUMAThb UX
HpaKTI/I‘lCCKI/Iﬁ CMBICI

6.15

[[poBOIUTH OCHOBHBIE TEOMETPUUECKHUE MOCTPOCHUS C TOMOUIBIO LIUPKYJIS U
IIMHENKU

IIpoBepsieMble 2JIEMEHTHI COAEPKAHUS

Kon ITpoBepsieMblii 27IEMEHT COJEP/KaHUS
1 Uucna 1 BBIYUCIIEHUS
JIpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0 OT OJHOU (POPMBI 3aITUCH JIpOOei K
1.1 npyroi. [loHsATHE pallnOHAIBHOTO YKCIIA, 3alIUCh, CPABHEHUE, YIIOPSAOUMBAHUE
PalMOHAIbHBIX YNCEI
ApudmeTrueckue JeCcTBY ¢ pallMOHaIbHBIMU YKciaamMu. Pemenue 3aiay u3 peaabHOU
12 [IPAKTUKU Ha 4acTH, Ha ApOoOH
CreneHb ¢ HATypaJbHBIM [TOKA3aTeIeM: ONpeieieHne, TpeoOpa3oBaHre BhIpaKEHHUH Ha
13 OCHOBE OIPENIEICHNUS, 3aUCh OONBIINX YHCEI
[IporieHThl, 3aIUCh MPOLIEHTOB B BHUJIE IPOOH 1 APOOH B BUJIE NMPOLEHTOB. TpH OCHOBHBIE
1.4 3a/1auM Ha IPOLEHTHI, pEeLICHHE 3a/1a4 U3 pealbHON MPAKTUKU
15 [[pyMeHEeHNEe TPU3HAKOB AE€IMMOCTH, Pa3JI0KEHUE HA MHOXKHUTENIN HATYPAJIbHBIX YHCET
16 PeanbHble 3aBUCHMOCTH, B TOM  4YHCIE npsimast u  oOparHas
' [TPONOPLIMOHAIIBHOCTH
2 AnredpanyuecKue BHIPAKCHUS
5 [lepeMeHHbIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTMBbIE 3HaYEHUS
1 [epEeMEHHBIX
[IpencraBieHne 3aBUCMMOCTH MEX/ly BeJITMUYMHAMHU B BUe GopMyJbl. Berauciaenus no
2.2 |popmymnam
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[TpeoOpasoBanue OYKBEHHBIX BBIPAKEHUH, TOKJIECTBEHHO paBHBbIE

2.3 BBIPAKCHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
25 OpHowieHbl U MHOroueHbl. CTeneHs MHOrowieHa. CloXeHue, BBlYUTaHUE, YMHOKEHUE
' MHOI'OYJICHOB
@DopMyJIbl COKPALLIEHHOTO YMHOKEHUS: KBaJlpaT CyMMbI U KBaJpat pazHocTu. Popmyna
2.6 pa3HOCTH KBaapaToB. Pa3iioxkeHre MHOTrO4JI€HOB Ha MHOKUTENHN
3 YpaBHEeHUs
31 YpaBHEHME, KOPEHb YPaBHEHUs, IPaBUiIa IPeoOpa3oBaHus ypaBHEHUS, PABHOCUIIBHOCTh
' YpaBHEHUH
JIuneliHoe ypaBHEHHE ¢ OHOW ITEPEMEHHOM, YACIIO0 KOPHEW JIMHEHHOTO YPaBHEHMS,
3.2 pELlIeHNE JIMHEWHBIX YPaBHEHUN
CocraBiieHrEe ypaBHEHUH 110 YCIOBHIO 3a7jaui. PerieHne TEKCTOBBIX 3a/1a4 C IOMOIBIO
3.3 ypaBHEHUH
3.4 JIuHeiiHOe ypaBHEHHUE C ABYMS IIEPEMEHHBIMHU U €T0 TpaduK
Cucrema IByX JJMHEHHBIX YpaBHEHUH ¢ ABYMs IepeMEeHHbIMU. Pelienue cucrem
3.5 YpaBHEHHH CIIOCOOOM IMO/ICTaHOBKU. [IprMepsl peleHus: TEKCTOBBIX 3a/1a4 C TOMOLIbIO
CUCTEM ypaBHEHUI
4 Koopaunats! u rpaduku. OyHKIMN
41 Koopannara TOYKH Ha IpsAMOM
4.2 Uucnosble TpoMeKyTKH. PaccTosiHre MeK Iy 1ByMsI TOYKaMH KOOPAUHATHOW MPSMOMN
[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opanHaTa TOYKU Ha
4.3  |KoOpIMHATHOM MIIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1aHHbIX GopMysiamu. UTeHne rpauKoB peabHbIX 3aBUCUMOCTEH
45 [lonstue pynkuuu. I'papuk ¢pynknuu. CroiicTBa pyHKIMM
4.6 Jluneitnas gynkuus, ee rpaduk. ['paduk pyHkum y = [X|
['paduueckoe penieHne IMHENHBIX YPAaBHEHUI U CUCTEM JINHEWHBIX YPAaBHEHUN
4.7 y
5 BeposTHOCTh U CTaTUCTHKA
[IpencraBieHne TaHHBIX B BUJE TaOIUII, AUarpaMm, rpadukoB. 3anogHeHne Ta0JIuII,
YTEHHE U TIOCTPOEHHUE AUarpaMM (CTOIOUKOBBIX (CTOIOUATHIX) U KPYTOBBIX). UTeHne
5.1 rpauKoOB peanbHBIX IpolieccoB. M3Bneuenne napopManuu u3 auarpamm u TabIuil,
MCII0JIb30BAHNE U MHTEPIpETalus JaHHbBIX
OmnucatenpHas CTaTUCTUKA: CpeaHee apupMeTUIecKoe, MeJuana, pazMax, HauOobIee 1
5.2

HauMeHbIIIee 3HaUYeHUsI Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl ciydaiiHON H3MEHYUBOCTH
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Ciy4aiiHblii SKCIIEPUMEHT (OIIBIT) U Cly4yaitHoe coObiTue. BepositTHOCTh U yactoTa. Ponb
5.3 MaJIOBEPOSITHBIX M IMIPAKTHYECKH TOCTOBEPHBIX COOBITUH B MPHPOJIE U B OOIIECTBE.
MoHeTa ¥ urpaibHasi KOCTb B TEOPUM BEPOSTHOCTEN

['pad, BepmuHa, pedbpo. Crenenp BepmHbL. Yncno pedep u cymMMapHas CTEIICHb BEPIITHH.
[Ipencrasnenue o cBsizHocTu rpada. Lenn u nuxiel. [Tyt B rpadax. O6xox rpada

54 (atinepoB nyTh). [IpencraBnenue o6 opueHTHpOBaHHOM Tpade. Pemenue 3a1a4 ¢
MOMOIIIbIO TpadoB
6 ['eomerpus
HavanbHble IoOHATHA reomeTpun. Todka, IpsiMasi, OTpe30K, Jyd. Yroi. Buasl yrios.
6.1 BeprukanbsHble 1 CMEKHBIE YIUIbl. buccekTpuca yria. Jlomanasi, MHOrOyroibHUK.
' [Tapaju1eIbHOCTD U NEPIEHAUKYIIAPHOCTD IIPSIMBIX
Cummetpuuanbie Gurypbl. OCHOBHBIC CBOMCTBA OCeBOM cuMMeTpuH. [Ipumepsr
6.2 CUMMETPHUU B OKPYKAIOILEM MUDPE
OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIA U IUHEWKH. TpeyroiabHuK. BricoTa,
6.3 Imenmama, GucceKTpICa, NX CBOWCTBA
PaBHOOEIpEeHHBIN U PABHOCTOPOHHUMN TPEYTOJIbHUKH. HepagenctBo
6.4 TpEYroJibHUKA

CBolicTBa ¥ PU3HAKK paBHOOEPEHHOTO TpeyroybHuKa. [Ipru3Haku paBeHcTBa
6.5 TPEYroJIbHUKOB

CaoiicTBa U TpU3HAKU napajuieIbHbIX MPSIMBIX. Cymma yTJIOB
6.6 TpEYrojbHUKa. BHENIHNE yTIIbl TPEYTrOJIbHUKA

[TpsiMOyTOBHBII TpeyroibHUK. CBOWCTBO MEAMAaHBI IPSIMOYTOIBHOTO TPEYTOJIbHUKA,
6.7 MPOBE/ICHHOMN K THIoTeHy3e. [Ipu3Haku paBeHCTBa MPSMOYTOIBHBIX TPEYTOJIbHUKOB.
[IpsiMOyTOIBHBIN TPEYTOJIBHUK C yTiIoM B 30°

HepaBeHCTBa B TeOMETPHH: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JOMaHOMH,
6.8 TeopeMa 0 0OJIbIIeM yTiie U OoJblIeH cTOpoHE TpeyroiabHuKa. [lepnenaukynsap u
HaKJIOHHAas

["eoMeTpHUECKOE MECTO TOUeK. BUCCeKTprca yIria U cepeIuHHbII HepreHuKyIap K
6.9  |oTpesky Kak reomMeTpHYecKIe MecTa TOUeK

OKpy’KHOCTb U KpYT, XOpJa U JUaMeTp, UX CBOicTBa. B3aumMHoe pacnonoxenue

6.10 OKPY’KHOCTH M nipsimoii. KacaTenbHas u cexymasi K OKpyKHOCTH

OKp}/')KHOCTL, BIIMCaHHAas B YTI'OJI. Bnucannas u onrcaHHast OKPYKHOCTHU TPCYTOJIbHHUKA
6.11
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8 KJACC

HpOBGpﬂEMLIe TPEGOBaHI/IH K pe3yjabTaTaM OCBOCHHUSA OCHOBHOM Oﬁpa30BaTeJILHOﬁ MporpaMmabl

Kox [TpoBepsieMble peAMETHBIE Pe3yJIbTaThl OCBOCHHUSI OCHOBHOI 00pa3oBaTenbHOM
IIPOTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsI
IIPOBEPSAEMOTO
pesyJibTara
1 Hucna v BBIYMCICHUS
lcrionp30BaTh HaYaIbHBIC NPEACTABICHUS O MHOKECTBE ICHCTBUTEIIBHBIX YACEI
11 U1l CPAaBHEHMsI, OKPYTJIEHUS ¥ BBIYUCIICHUH, H300pakaTh JIeHICTBUTENbHbIE YHCTIA
' TOYKaMU Ha KOOPJIMHATHOMN IIPSIMOU
[IprMeHsTh MOHATHE apU(PMETUUECKOTO KBaIPAaTHOIO KOPHS, HAXOIUTh
19 KBaJ[paTHbIC KOPHH, UCTIONB3YS TP HEOOXOTUMOCTH KaJIbKYJISTOP, BBITIOIHATh
' peoOpa3oBaHus BRIPAKEHHA, COACPIKALINX KBAAPATHBIE KOPHU, HCIIONIB3YS
CBOMCTBa KOpHEN
lcronb30BaTh 3aMCH OOJIBIIMX M MAJIbIX YUCEIN C IIOMOLIBIO AECATHUHBIX Ipodei
13 1 cTerneHe yucna 10
2 Anrebpanyeckue BbIpaKeHUs
[IpyMeHATh MOHATHE CTENEHHU C LIeTIbIM MI0Ka3aTeNeM, BBIIOIHITH IPeoOpa3oBaHus
2.1 BBIPAKEHUH, COAEPIKALLUX CTEIIEHU C LIEIbIM II0Ka3aTeIeM
BbINOMHATE TOXKAECTBEHHbIE TPe0o0pa30BaHUsl palllOHAIbHBIX BbIpAXKEHHUH Ha
2.2 OCHOBE MPaBUJI ICUCTBUN HaJ MHOTOWIEHAMU U aare0panyecKuMu ApoOsMu
23 PackiiagpIBaTh KBaJIpaTHBIN TPEXYIEH HA MHOKUTEH
[TpuMeHsATH TpeoOpa3zoBaHUs BEIPAXKEHUH [T pelIeHNs Pa3InYHbIX 33134 U3
24 MAaTE€MaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH
3 YpaBHEHHUs U HEPABEHCTBA
Pemath TuHENHBIE, KBaPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMUS,
3.1 CBOJSAIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMs [IEPEMEHHBIMU
[IpoBOINTH MPOCTENIINE UCCIEOBAHUS YPABHEHUIN U CUCTEM YPAaBHEHHI, B TOM
3.2 qrcie ¢ MPUMEHEHNnEeM rpaduyecKux npeacTaBiIeHui (yCTaHaBIUBATh, UMEET JIH
ypaBHEHHE WM CHCTEMa ypaBHEHHM peleHns, €ClId UMEET, TO CKOJIbKO, U TIpouee)
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[lepexoauTh OT CIIOBECHOM (hOPMYIHMPOBKHU 337a4H K €€ allre0pandeckoil MOAeIH ¢
[TOMOLIBIO COCTABJICHUS YPAaBHEHUS WIA CUCTEMBI YPaBHEHUH, HHTEPIPETUPOBAThH

3.3
B COOTBETCTBUM C KOHTEKCTOM 3aJjauyl MOJTy4YE€HHBINA pe3ysbTaT
[IprMeHATh CBOICTBA YHUCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHHUS, OLIEHKH, pelaTh
34 JINHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX CUCTEMBI, 1aBATh
' rpadMuecKyro WUTIOCTPALIMIO MHOXKECTBA PELIEHUH HEPaBEeHCTBA, CUCTEMBbI
HEPaBEHCTB
4 DyHKIUU
[loHnMaTh U UCNOJIB30BaTh (PYHKIIMOHAIBHbIE OHATHUS U A3bIK (TEPMHUHBL,
41 CUMBOJIMUECKHE 0003HAUEHUSI), ONIPEEIIATh 3HaUeHUE (PYHKIMH 10 3HAYEHUIO
apryMeHTa, OIIpeelsATh CBOMCTBA (DYHKIUH 110 €€ TpapuKy
K
o Ly= — 2
Ctpoutsb rpaduKu JI€MEHTapHBIX (QYHKINH BHUIA: Y = X5,
4.2 X
y = X3, y = |X|, omuchIBaTh CBOMCTBA YHCIOBOH QYHKIIMH MO €€ TPaduKy
5 BeposTHOCTh M CTaTUCTHKA
l3BnekaTh ¥ mpeoOpa3oBbIBaTh HHGOPMALIKIO, IPEACTAaBIECHHYIO B BUJIE TaOJIuII,
5.1 narpamm, rpauKoB, MPEICTABIATh JaHHBIC B BHJIE Ta0JIUII, TUarpaMM, rpadukos
OnuchIBaTh JaHHBIE C IOMOLIbIO CTATUCTUYECKUX MTOKa3aTeNei: cpeHuX
5.2 3HAUEHUI U Mep paccerBaHus (pa3Max, TUCIEPCUs U CTaHIaPTHOE OTKJIOHEHUE)
HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHUI U YaCTOThI COOBITHI, B TOM YHCJIE TIO
5.3 pe3yabTaTaM U3MEPEeHU U HaOII0IeHU
HaxonuTh BEpOSITHOCTH CITy4aiHBIX COOBITHI B OMBITaX, 3Hast BEPOSTHOCTH
5.4 HIIEMEHTApHBIX COOBITHIL, B TOM YHUCIIE B ONBITAX C PABHOBO3MOKHBIMU
HJIEMEHTAPHBIMU COOBITUSIMU
lcnonb30Bath rpaduyeckue MOJIEIIH: JIEPEBO CIIy4aiiHOTO
5.5 DKCIIEPUMEHTA, AMarpaMMbl Dijiepa, YuciIoBas npsmas
OnepupoBaTh MOHATUSAMHU: MHOXECTBO, TIOJIMHOKECTBO; BBIITOJIHATH ONEpalluy HaJl
5.6 MHOKECTBaMU: 00BbEAMHEHNE, TIEpeCceUeHUE, JOMOJHEHUE; TEPEUUCIIATh JIEMEHTHI
MHO>KECTB, IPUMEHSATH CBOMCTBA MHOYKECTB
Vcnonb30Bath rpaduyeckoe MpeacTaBIeHNe MHOXKECTB U CBA3EH MEXIy HUMU s
5.7 OIMCaHUs IPOLECCOB U SIBJIEHUI, B TOM YUCIIE IIPU PEIICHNH 33a4 U3 IpYruX
y4eOHBIX IPEIMETOB U KypPCOB
6 ['eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIbHUKOB, UX 3JIEMEHTBI, I10JIb30BAThCS
: X CBOMCTBAaMU MU PEIICHUU T€OMETPUUECKHX 3aa4
[IprMeHATH CBOICTBA TOUKH IEepEeCceUeHUsl MeIuaH TPeyrobHUKA (1LIEHTpa Macc) B
6.2

peleHuy 3a1a4y

50




BitageTs MOHATUEM CPEIHEN JIMHUU TPEYTOJIbHUKA U TPAICLUH, IPUMEHATh UX
CBOMCTBA IIPH PELICHUH reoMeTpuuecKux 3aaad. [lonp3zoBaTecs Teopemont daneca
1 TEOPEMOM O MPONIOPLMOHAIBHBIX OTPE3KaX, IPUMEHATD UX VISl PEIICHUS
[IPAaKTUYECKUX 3a/1a4

6.4

[TprMeHATh MPU3HAKH MTOI00US TPEYTOJIBHUKOB B PEIICHUN T€OMETPUYECKIX
3a1a4

6.5

[Tonp30oBatbes Teopemoit [Ingaropa ams pemeHuss reoOMeTpUIeCKUX 1
MMPAKTUYCCKUX 3aad. CTpOI/ITB MAaTEMaTUUICCKYI0 MOJICJIb B IIPAKTHYCCKUX
3a/1a4ax, CAMOCTOATEIBHO JEJIaTh YEPTEK U HAXOAUTHh COOTBETCTBYIOLINE JUIMHBI

6.6

BJ'Ia,I[eTB MMOHATHAMHA CHHYCA, KOCHHYCA U TAHI'CHCA OCTPOIo yria npAaMoyrojbHOro
TPCYrojbHHKaA. ITonw30BaThCSA dTUMU MOHITUSIMH AJIA pCHICHUA IMTPAKTUYCCKUX
3a1a4

6.7

BoruucisaTe (pa3iMuHbIMU CIIOCOOAMU) TUIOMIAAL TPEYTOJbHUKA U TUIOIIAIH
MHOTOYT'OJIbHBIX (QUTYp (I10JIB3YACH, IJI€ HEOOXOAMMO, KaIbKYJIATOPOM).
[IpyMeHSTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax

6.8

BiiageTs NOHATUAMU BIMCAHHOTO U LIEHTPAJIIBHOT'O YIJIa, UCII0JIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXy XOpAaMH (CeKYIIUMH) U YIJIe MEXIy
KacaTeJIbHOU M XOP/A0H MpU pelIeHUH T€OMETPHUECKUX 3aj1au

6.9

BJ'Ia,I[CTb IMNOHATHUEM OIIMCAHHOTO YCTBIPCXYI'OJIbHHUKA, IPUMCHATDH CBOMCTBaA
OIMMCAHHOI'O YCTBIPCXYT'OJIbHUKA ITPU PCUHICHUU 3aaa4

6.10

[TprMeHSTH MMoJTydYeHHbIE 3HAHUS Ha MTPAKTHKE — CTPOUTHh MaTEMAaTHIECKHE MOJIEITH
U151 337124 peasibHON KU3HH U MPOBOJUTH COOTBETCTBYIOIIUE BHIYUCIIEHUS C
MPUMEHEHHEM TI0JJ00HS U TPUTOHOMETPHUH (ITOJIB3YSICh, T HEOOXOANMO,
KaJIbKYJISITOPOM)
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IIpoBepsiemMble 3J1eMEHTHI COleP:KaAHUS

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS
1 Hucna v BBIYUCICHUS
KBanpaTtHplii KOopeHb u3 uucia. [loHsTre 00 wupparuoHanbHOM 4YHcle. JlecaTUdHbIe
1 PUOIHKEHUS UPPALIMOHATIBHBIX YHCE
5 CBoiicTBa apu(pMETHUECKUX KBaJApPATHBIX KOPHEW M MX NMPUMEHEHHE K MPeoO0pa30BaHUIO
L YMCJIOBBIX BBIPAKEHUW U BBIYMCIICHUSM. J[€eCTBUTEIIbHBIC YUCIIA
1.3 CreneHs C 1eTBIM [TOKa3aTesieM U ee cBoiicTBa. CTaHgapTHas 3aMuch Yucia
2 AnreOpandecKkue BhIpaKeHUs
21 KBagparHbii TPEXUJIEH, pasyioxxeHue KBaJpaTHOIO TpexwIeHa
HA MHOXKUTEIN
2.2 Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apodu
2.3 CrnoxeHue, BBIYATAaHUE, YMHOKEHHE, JICJICHNE alre0pandeckux Ipooei
24 PannoHalibHbIE BHIPAYKEHUS U UX IIpeoOpa3oBaHue
3 Y paBHEHUS 1 HEpaBEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, popMmyiia KOpHel KBaapaTHoOro ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOISAIINXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiinme ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS
['padrueckas MHTEpIpeTalMsi YpPAaBHEHUI C JABYMsI IEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
3.4 YpaBHEHUH C ABYMS IepeMeHHbIMU. [IpuMepsl pelIeHns] CUCTEM HEJIMHEWHBIX YPaBHEHUI
C IByMsI TIE€pEMEHHBIMHU
3.5 PerieHne TEKCTOBBIX 33Ja4 aJIre0panyeckuM crocooom
3.6 UuncioBble HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ OTHOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTh HEPABEHCTB
3.9 JluHelHbIe HepaBEHCTBA C OJHON MEPEMEHHO
3.10  |CucteMbl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOM
4 DyHKIMH
[lonstre @ynkuuu. O61acTh ONpeaeaeH!s] 1 MHOXKECTBO 3HaYeHU QyHKIMH. CriocoObl
4.1 3ananus QyHKIUN
4.2 ['paduk pynkuuu. YreHne cBOMCTB GYHKIUH 110 ee rpaduxy
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4.3 [IpuMmeps! rpadukoB PYHKITHH, OTPAXKAIOMINX PeaTbHBIE TPOIIECChHI
44 @DyHKIUY, OMMUCHIBAIOLIUE MPSAMYI0 U OOpAaTHYIO NMPONOPLMOHAIBHBIE 3aBUCUMOCTH, UX
' rpadguku
4.5 Dynxiun y = X2,y = X3
4.6 dynkuumum y= X, Y = [X|
4.7 ['paduueckoe peuieHne ypaBHEHUI U CUCTEM ypaBHEHUN
5 BeposTHOCTh M CTaTUCTHKA
5.1 [IpeacraBieHue TaHHBIX B BUJIE TAOJIUII, TUArpaMm, rpaduKoB
59 MHOK€eCTBO, 3JIEMEHT MHO>KECTBA, IOJIMHO>KECTBO. Onepanun
' Ha/l MHOYKECTBaMU: 00bEJMHEHHUE, [IepeceyeHue, JONOTHEHNE
53 CaoiicTBa onepauuin Hax MHO>KECTBAMH: MIEPEMECTUTEIBHOE,
' coYeTaTesIbHOE, paclpeeIUTeIbHOE, BKIIIOUCHHUS
5.4 lcnonp3oBanne rpaduvyeckoro IMPeICTaBICHUS MHOXECTB IS ONHCAHUS PEabHBIX
' [IPOLIECCOB U IBJICHUH, IPU PELICHUH 3a/1a4.
55 l3MepeHue paccenBaHUs JaHHbIX. Jlucnepcust W CTaHAAPTHOE OTKIOHEHHWE YHUCIIOBBIX
' HaOopoB. [lnarpamma paccenBaHUs
JneMeHTapHble CcOObITHSI ciaydyaliHoro onbita. CiyvaiiHele coObiTus. BeposiTHOoCTH
5.6 cOoObITUHA. ONBITBI C PABHOBO3MOXXHBIMU 3JIEMEHTAapHBIMU COOBITHSMH. CiydaiHbIN
' BbIOOP. CBSA3b MEX]y MAJIOBEPOATHBIMM M MPAKTHUUECKU TOCTOBEPHBIMU COOBITHSIMHU B
[pUpo/ie, OOIIECTBE U HAyKe
JlepeBo. CBONCTBA JE€PEBBEB: €ANHCTBEHHOCTD ITyTH, CYLLIECTBOBAHUE BUCSYEH BEPIUUHBL,
5.7 CBSI3b MEXJ1y UMCIIOM BEpPLIMH U uncioM pedep. IlpaBuno ymHoxenus. Pemenue 3amau c
MOMOIIbI0 TpadoB
5.8 [IpotuBomnonoxHble cOObITHS. Jumarpamma Oinepa. OObeIWHEHHE € TIEPECEUCHUE
' coObITHl. HecoBmecTHbIE coObITHS. DOpMyIia CI0KEHUS BEPOSITHOCTEN
59 Y cnoBHast BeposiTHOCTh. [IpaBuiio ymHokeHus. HezaBucumbie coObITHS
5.10 [IpencraBieHne SKcliepuMEHTa B BHAE JepeBa. PemieHue 3amady Ha HaXOXKIECHUE
' BEPOATHOCTEN C IOMOIIBIO AEPEBA CIy4YallHOTO 3KCIIEPUMEHTA, Uarpamm Jiepa
6 ["'eomeTpust
6.1 UetslpexyronpHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssMmoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA
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Tpanenus, paBHOOOKast Tparnenus, ee  CBOMCTBa U IPU3HAKU.

6.3 [IpssMmoyTobHAs Tpaneus
6.4 Meton yasoeHnust meauansbl. LlenTpanbHas cummerpus. Teopema PDaneca u reopema o
' [TPOIOPLIMOHANIBHBIX OTPE3Kax
6.5 CpenHue TMHUU TPEyrojbHUKA U Tpanenuu. L{enTp mMacc TpeyroibHuKa
[TogoOue TpeyrobHUKOB, KO3hdumueHT moaoous. [Ipu3Haku mogo0us TpeyroJIbHUKOB.
6.6 [IpyumeneHue mogooust P pelIeHUH MPaAKTUYECKUX 3a1a
6.7 DopMyIIbl I IO TPEYTOIbHHKA, Mapajjienorpamma, pom0a 1 Tpaneuu
6.8 CBoiicTBa muiomiaaei reomerpudeckux Guryp. OTHOIIEHUE TUTOMAACH MOJOOHBIX GUTYP
6.9 BrrurciieHue miomasei TpeyroJbHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIeTYaTol Oymare
6.10 Teopema [Tudaropa. [Ipumenenue reopems! [ludaropa npu pemieHnn MpakKTHYECKUX
' 3amad
611 CuHyc, KOCHHYC, TAHT€HC OCTPOTO yTJa MPsIMOYTOJILHOTO TpeyroiabHuKa. OCHOBHOE
' TPUTOHOMETPUIECKOE TOXAeCTBO. Tpuronomerpuaeckue Gpyuakmuu yriaos B 30°, 45° u 60°
BrricaHHbIe U IEHTPaIbHbIE YTJIbI, YTOJ MEKIY KacaTeabHOU U XOPIOH. YTIIbI MEXKIY
6.12  |xopmamu u cexymumu
6.13  [BIMCaHHBIC U ONHMCAHHBIC YCTHIPEXYTOIbHUKH
B3aumHoe pacnonoxeHne IByX okpyxkHocTeil. Kacanue okpyxHocteit. O0mue
6.14

KaCaTCIIbHBIC K IBYM OKPY’KHOCTSAM
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9 KJACC

HpOBGpﬂEMLIe TPEGOBaHI/IH K pe3yjabTaTaM OCBOCHHUSA OCHOBHOM Oﬁpa30BaTeJILHOﬁ MporpaMmabl

Kon [TpoBepsieMble peAMETHBIE Pe3yJIbTaThl OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
MporpaMMbl OCHOBHOT'O 00111er0o 00pa3oBaHus
MIPOBEPSEMOTO
pe3yJbTara
1 Hucna v BBIYMCICHUS
11 CpaBHUBATH U YIIOPAI0UYMBATH PALIMOHAIBHBIE U HPPALlMOHANILHBIE YHCIIa
BbIMOoHATE apuMETHYECKHIE JeHCTBUS C pAllMOHATILHBIMU YUCIIAMH, COYETAs
1.2 YCTHBIE ¥ TUCbMEHHBIE IPUEMBI, BBIMOIHITH BBIYUCIECHUS C UPPALIMOHAIBHBIMU
Y CIIaMU
HaxoauTh 3HaU€HUs CTENIEHEN ¢ LEeNbIMU 0Ka3aTeNsIMU U KOpHEH, BBIYUCIISATh
13 3HAYEHUS YHCIOBBIX BHIPAKEHUI
OKpyTrisTh NEHCTBUTENbHBIE qHcia, BBITTOJTHATH MPUKUIKY
14 pe3ysbTaTa BEIYMCICHUN, OLIEHKY YHCIOBBIX BhIPAXKEHUN
2 YpaBHEHHUsI U HEPABEHCTBA
Pemars JVHENHbIE W KBaJpaTHBIC ypaBHEHHS, ypaBHEHHS,
2.1 CBOJAIIUECS K HUM, IPOCTEHIIINE TPOOHO-PAllMOHANIbHBIE YPABHEHHUS
Perrate cCTEMBI IBYX JTHHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMHU M CUCTEMBI
2.2 NIBYX YpaBHEHH, B KOTOPBIX OJJHO YPaBHEHUE HE SBJISIETCS IMHEHHbBIM
PemaTth TeKCTOBbIE 3a/1a4M alreOpanuyeckuM CIoCOOOM € IOMOIIbIO COCTaBICHUS
2.3 YPaBHEHMS WJIM CUCTEMBI ABYX YPaBHEHHH € IByMsl IEpEeMEHHBIMU
[IpoBOIUTH MpOCTEMIINE NCCIIe0BAaHKS YPaBHEHUM U CUCTEM ypaBHEHHH, B TOM
24 qrciie ¢ MPUMEHEHNEeM rpaduyeckux npeacTaBleHui (Hanpumep, yCTaHaBIUBAaTh,
' MeeT JIM ypaBHEHHE WM CUCTEMa YPAaBHEHUN PELIeHHUs], €CIIM UMEET, TO CKOJIBKO)
Pemath nuHEiHbIE HEPABEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, N300paXKaTh pEICHHE
2.5 HEPaBEHCTB Ha YHCIIOBOW MPSIMOMA, 3aMMCHIBaTh PEIICHHE C TTOMOIIbIO CUMBOJIOB
Periate cucTeMbl JINHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
2.6 KBa/IpaTHOE HEPABEHCTBO, M300paXkaTh peleHue
CHCTEMbI HEPABEHCTB Ha YHUCIIOBOM NPSIMOM, 3aIIMCBIBATh PEILIEHUE C TOMOIIBIO
CHUMBOJIOB
27 lcronp30BaTh HEPABEHCTBA MPU PEIICHUH Pa3IMYHbIX 33]a4
3 DyHKIU
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PacniosnaBath ¢byHKIMN H3Y4YEHHBIX BHJIOB. IToka3biBaTh

CXEMaTUYECKH pacroiokeHue Ha  KOOPJIMHATHOM IUIOCKOCTH
3.1 rpadukoB Gyukiwmii Buga: y = Kx,y =kx +b,y~ Jy=ax>+bx+c
X
B 3aBUCUMOCTH OT 3HaYeHUU K03()(PUIIMEHTOB, ONMCHIBATH CBOWCTBA (PYHKLIUI
[Toka3pIBaTh CXEMATUYECKH PACIIONIOKEHHE HA KOOPAMHATHON TNIOCKOCTH
3.2 rpagukoB QyHKIMH BHIA Y= X, Y = |X| ¥ ONMHCHIBaTh CBOWCTBA (DYHKIIUIA
Ctpouthb 1 U300paxarb cxeMaTHYeCKH IrpauKy KBaApaTUUHBIX (QyHKIUI,
33 OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIUHN TI0 X TpaduKam
Pacrio3HaBaTh KBaJpaTUUHYIO (QYHKIHIO 110 hopMyJie, IPUBOAUTH IIPUMEPHI
3.4 KBaJIpaTUYHBIX QYHKLUUH U3 peabHON )KU3HU, PU3UKH, FEOMETPUU
4 Apudmernaeckast 1 reOMeTpUIECcKas IPOrpeccuu
Pacrio3HaBaTh apupMETHIECKYIO M TEOMETPUIECKYIO TIPOTPECCUH TIPH Pa3HBIX
4.1 Croco0ax 3aaaHus
BEINOTHATE BRIYUCICHHS C HCIIOIB30BaHUEM (POPMYIT N-TO YieHa
4.2 apu(METHIECKON ¥ TEOMETPUIECKOM MPOrPECCHid, CyMMBI TIEPBBIX N WICHOB
4.3 1300pakaTh YiIeHbI I0CIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH
Perrate 3a1a4n, CBA3aHHBIC C YHCIOBBIMH ITOCIIEIOBATEILHOCTSIMH, B TOM YHUCIIE
4.4 3a]]auu U3 pealibHON )KU3HHU (C UCIIOIb30BAHUEM KAJIbKYJIATOPA, HUPPOBBIX
TEXHOJIOTUH)
5 BeposTHOCTh M CTaTUCTHKA
V3BnexaTh ¥ IpeoOpa3oBbIBATh HHPOPMALIUIO, IPEICTABIEHHYIO B PA3TUYHBIX
51 VMCTOYHHUKAX B BHJIE TaOJHUII, THArpaMmM, rpaduKoB, IPEICTABISATE JaHHBIC B BHJIE
' TabIuLl, JUarpamMm, rpadukoB
Periate 33124 OpraHU30BaHHBIM 11EPe0OPOM BapUAHTOB, a TAKXKE C
52 VICTI0JIb30BAaHUEM KOMOMHATOPHBIX MTPABUI U METO/I0B
Vcnonp30BaTh ONMMCATEIbHBIE XapaKTEPUCTHKH TSI MACCHBOB YHCIIOBBIX JIaHHBIX,
53 B TOM YHCJIe CPEIHUE 3HAUCHUSI K MEPhI pacCEUBaHUS
HaxoauTh 9acTOTHl 3HAYEHUH U 9aCTOTHI COOBITHS, B TOM YHCJIE TTOJB3YSICh
o.4 pe3yJbTaTaMy IPOBEIEHHBIX N3MEPEHHUIT 1 HAOIIOIeH I
HaxonuTh BEpOSITHOCTH CITyYaifHBIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHCIIE
55 B OIBITaX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITUAMH, B CEPUIX
MCTIBITAHUH JI0 TIEPBOTO YCIeXa, B CepUAX UCIbITaHNi bepHynmu
56 IMeTh npeacTaBiIeHUE O CIIy4YalHOW BEJIMYMHE U O PACPEICICHUN BEPOSTHOCTEN
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5.7

Nmern NpeaACTaBJICHHUC O 3aKOHC OOJIBIINX YHCEN KaK O IMPOSBJICHUUN
3aKOHOMEPHOCTH B CIIy4aifHOW H3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B
pUpoJIe U 00IIEeCTBE

['eomeTpus

6.1

3HATh TPUTOHOMETpHUYECKHUE (DYHKIIMU OCTPBIX YIJIOB, HAXOIUTH C UX MTOMOILBIO
pa3IMyYHbIC 3JIEMEHTHI IPSIMOYTOJILHOTO TPEYTOJIbHUKA («pelIeHne
[PSIMOYTOJILHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISTOPA) JUTMHbI
W yTIIbl 17151 HeTaOJIMYHbIX 3HAaYCHHH

6.2

Ilons30BaThCA (bOpMy.]'IaMI/I IMPUBCACHNA 1 OCHOBHBIM TPUTI'OHOMETPHUICCKUM
TOXKIACCTBOM AJIA HAXOXKXACHU A COOTHOIICHUM MCXKAY TPUTOHOMCTPUYCCKUMU
BCIIMYNHaAMU

6.3

I cmonnp30BaTh TCOPEMbI CHHYCOB 1 KOCMHYCOB IJId HAXOXACHHUA Pa3JINYHbIX
DJICMCHTOB TPCYTOJIbHUKA (((peH_ICHI/IC TpeerJIBHI/IKOB»), INPUMCHATD UX IIPH
PCIICHUHU I'COMCTPUYCCKHUX 3a1a4

6.4

Brnaiers moHATHAMYU TpeoOpa30BaHUs 10100, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HBIX uryp. [Tomp30BaThest CBOWCTBaMH MOI00US POU3BOIBHBIX UTYP,
YMETbh BBIYUCIISATH UTHHBI U HAXOIUTH YTIIbl Y TOJ00HBIX (uryp. [IpuMeHsTh
CBOWCTBA 10100 B IPAKTUIECKUX 3a/1a4ax. YMETh IPUBOAUTH PHUMEPHI
10/I00HBIX (PUTYp B OKPY’KaIOLIEM MUpE

6.5

[Tonmp30BaThCst TEOPEMaMU O TIPOU3BEIICHUH OTPE3KOB XOP/I, O TPOU3BEACHUN
OTPE3KOB CEKYIUX, O KBaJJpaTe KacaTelbHOU

6.6

Ilonp30BaThCA BCKTOpPaMH, IIOHUMATh UX I‘COMeTpI/I‘-IeCKI/Iﬁ u (1)I/ISI/I‘ICCKI/II\/‘I CMBICJI,
IMPUMCHATH UX B PCHICHUN T'COMETPUUCCKUX U (1)I/I3I/ILICCKI/IX 3agay. HpI/IMeHHTB
CKaJIIPpHOC MTPOU3BCACHUC BEKTOPOB I HAXOXKICHHUA NJINH U YTJIOB

6.7

Ilonp30BaThCA MCTOAOM KOOPpAWHAT Ha INIOCKOCTH, IPUMCHATDH €0 B PCILICHUN
TCOMCTPHUYICCKUX U IMMPAKTUUCCKHUX 3aJiayq

6.8

BnaseTs NOHATUAMU NPAaBUIIBHOTO MHOTOYTOJIBHUKA, [UTMHBI OKPY>KHOCTH, JTUHBI
yT'M OKPY>KHOCTHU M paiuaHHON MepHI YIJIa, yMETh BBIUUCIIATH IUIOLIA/b Kpyra u
ero yacteil. [I[puMeHsaTh Noay4YeHHBIE YMEHHUS B IPAKTHUECKHUX 3aa4ax

6.9

HaxonuTh OCH MM LIEHTPBl CUMMETPUU (UTYD, TPUMEHSTD ABMKEHHS IIJIOCKOCTH
B ITPOCTEHMIINX CITydasx

6.10

[[pyMeHSTH MOTy4YeHHbIE 3HAHUS Ha MIPAKTUKE — CTPOUTH MaTeMaTHYeCKHUe MOJIEH
U1 3a/1a4 peabHOM )KU3HHU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIECHUS C
[MPUMEHEHUEM MT0J1I00Us U TPUTOHOMETpUYECKUX (QyHKUUHN (TT0NB3YSICh, I/1e
HE00X0IUMO, KaJIbKYJISITOPOM)
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IIpoBepsiemMble 3J1eMEHTHI COleP:KaAHUS

Kon [IpoBepsiemMblil 3J1eMEHT coAep KaHus
1 Hucna v BBIYUCICHUS
PannoHanbHbIe YncIia, UppaloHaIbHbIe Yhciia, KOHEYHbIE 1 OECKOHEUHbBIE IeCATUYHbBIC
11 pobu
MHOKeCTBO JIEHCTBUTEIIbHBIX YHCEJ, IEHCTBUTENbHbIC YNCIIAa KaK OECKOHEUHbIE
1.2 necsTUUHbIe 1poou. B3auMHO 01HO3HaYHOE COOTBETCTBUE MEXKIAY MHOKECTBOM
NEHCTBUTEIBHBIX YMCET U KOOPAUHATHOW NpsiMoi. CpaBHEHHE IEHCTBUTEIIbHBIX YNCET
1.3 Apudmerndeckre AeHCTBHS C AEHCTBUTEIHHBIMHI YHCIAMH
V3mepenusi, npuOInKeH!sl, OLICHKU. Pa3mepbl 00bEKTOB OKPYIKaIOILIET0 MUPA,
14 UINTEIBHOCTD IPOLIECCOB B OKpYyXkatoiieM Mupe. [IpubnnxeHHoe 3HaueHne BEJIMYKHBI,
' TOYHOCTH NpuOIIKeHus. OkpyrieHue yucen. [Ipukuaka u orenka pe3yabTaToB
BBIYMCIICHU I
2 YpaBHEHMS U HEPABEHCTBA
2.1 'YpaBHEHHUSI C OJHON MEpEMEHHON
2.2 JIuneiinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMUXCS K JINHEWHBIM
2.3 KBagpartHoe ypaBHeHHE. Penienne ypaBHEHHN, CBOIAIIUXCS K KBaJAPAaTHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUM TpPETbEM U UYETBEPTOU
' CTETIEHEN Pa3JI0KEHNEM Ha MHOKUTENH
2.5 Perienue 1poOHO-paIlMOHANIBHBIX YPABHEHUI
2.6 Cucrembl ypaBHEHUN
2.7 'YpaBHEHHE C IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM JByX JIMHEWHBIX YPABHEHHM C IByMs IEPEMEHHBIMU
29 Pemiennie cucteM ABYX YPAaBHEHMM, OJHO M3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH
' CTETIeH!
2.10  [lpaduueckas MHTEPIIPETALUS CUCTEMbI YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU
211 Perienrie TEKCTOBBIX 3a1a4 aNreOpandeckuM crmocooom
2.12  [YucrnoBble HEpaBEHCTBA M X CBOICTBA
2.13 Perenre TUHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOMN
2.15  |KBagpaTHbIE HEpaBEHCTBA
216 ['paduueckas HHTEpIpeTaLUsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU
3 DOyHKIUHA
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KBagpatuunas ¢yHkius, ee rpaguxk u cpoiictBa. Ilapabona, KOOpAMHATHI BEPIIUHBI

3.1 mapaboJIbl, OCh CHMMETPHH TTapadOJIbI
3.2 ['paduxu pyukiuii y = kX, y = kx + b u ux cBoiicTa
3.3 ['paduku GyHKIMi ¥ ~ , ¥ =X 1 ux cBoiicTBa
X
3.4 ['paduku GyHKImit Y= X, Y = [X| ¥ UX CBO¥CTBA
4 UucnoBbie OCIEI0BATEIBHOCTH
Omnpenenenre ©  cnocoObl  3aJaHMsl YHCIOBBIX IIOCJIENOBATEIbHOCTEH. 3anaHue
4.1 [10CJIe10BATEIbHOCTH PEKYPPEHTHOM (popMyItoif u popmyInoi n-ro uieHa
Apudmernueckas mporpeccus. PopMynbl N-ro WieHa apuMETHUYECKOW MpOorpeccuw,
4.2 CYMMBI IIEPBBIX N YJICHOB
43 ['eomerpuueckas mnporpeccus. PopMysbl N-TO WieHAa T'€OMETPUYECKOM IIPOrpeccHd,

CYMMBI IICPBBIX N YIICHOB
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300pakeHre 4WICHOB aprU(PMETHYECKOH M TEOMETPHUYECKOM MPOTrpeccHil TOYKaMU Ha

4.4 . . N
KOOPJIUHATHOMN TUIOCKOCTH. JIMHEWHBII U SKCITOHEHIIMATBHBINA POCT

4.5 C1105KHBIE TPOLIEHTHI
5 BeposTHOCTh U CTaTUCTHKA

51 [IpencraBnenne AaHHBIX B BUJE TAOMUI], AMAarpamMM, rpaduKOB, HHTEPIpETAlUs JaHHBIX.
' UreHue U NOCTpOCHUE TaONHUL, TUarpaMM, rpaukoB 1O peaTbHBIM JTaHHBIM

5.2 [lepectaHoBKH U (haKTOpHAT

5.3 CoueTaHus U YUCIIO COUYCTAHUN

5.4 Tpeyronbuuk [lackans. Pemenue 3a1ay ¢ vCoib30BaHUEM KOMOMHATOPUKHI

55 ['eomeTpuueckas BeposITHOCTh. CiydaliHbI BBIOOP TOYKHU M3 (UTYPHI HA MJIOCKOCTH, U3
' OTpe3Ka U U3 JYTU OKPY>KHOCTH

5.6 VcnpiTanue. Ycenex u Heyaaya. Cepus UCHIBITaHUHN 10 IEPBOTO ycrexa

5.7 Cepus ucnibiTanuit bepuynu. BepositHocT coObITHI B cepun uctibiTanuii bepuym

5.8 CrnyualiHas BeJIMYMHA U paclpeiesieHue BEpOsSTHOCTEN

5.9 Matemaruueckoe oxujaanue u aucrnepcus. [Ipumepsl MaTeMaTHUECKOro OKUIAHUS Kak
' TEOPETUYECKOTO CPETHEr0 3HAYCHUS BEIMYMHBI

5.10 MaTtemMaTHUeCKOE OKHJAHUE U JUCHEPCHs CIIy4allHOM BEIWYMHBI «YHUCIO YCIIEXOB B
' cepuM UCHIbITaHUN bepryum»

511 [TonsiTue 0 3aKkoHE OONBIINX YKcell. M3MepeHue BEpOATHOCTEN C TTOMOIIBIO YacToT. Poiib
' 1 3HAUEHUE 3aKOHa OOJIBIINX YMCEN B IPUPOJIE U 00IIeCTBE
6 ["eomeTpust

6.1 Cunyc, KOCHHYC, TaHTE€HC YIJIOB or 0 go 180°.  OcHoBHOE
' TPUTOHOMETPUUECKOE TOXAECTBO. DOPMYIIbI IPUBEACHUS

6.2 Pemenne TpeyroapHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CHUHYCOB. PemieHune
' [PaKTUYECKHX 3aJ]a4 C UCIOIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB

6.3 [IpeoOpazoBanue nogodus. Ilogo6ue cOOTBETCTBEHHBIX HIIEMEHTOB

6.4 Teopema 0 mpon3BEeEHUH OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYIIUX,
' TeopeMa O KBaJpaTe KacaTeIbHOU

6.5 Bexkrop, JUITMHA (MozyTiB) BEKTOpA, COHAIPABJICHHbBIE BEKTOPBHI,

IIPOTUBOIIOJIOKHO HAITPABJIICHHBIC BEKTOPHI, KOJNIMHCAPHOCTH BECKTOPOB,
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PaBEHCTBO BEKTOPOB, OIEpaluy HaJ BeKTopaMu. Pa3noxeHue BeKkTOopa IO JABYM
HEKOJJIMHEAPHbIM BEKTOpaM

Koopaunatel BekTtopa. CKalsipHOE INPOU3BEIACHHE BEKTOPOB, IPUMEHEHHE UL

6.6
HAXO0XKJICHUS JUIMH U yTJIOB
JlexapTOoBbl KOOpAMHATBI HA IUIOCKOCTH. YpPaBHEHUs IPAMOM U OKPYKHOCTU B
6.7 KOOp/AMHATaX, IEpeceYeHHe OKPYKHOCTeH U HpsAMbIX. MeTol KOOpAMHAT U €ro
[IpUMEHEHHE
6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHocTu. ['pagycHas W paauaHHas Mepa yrja, BbIYMCICHHE AJIUH YT
' OKPY>KHOCTEH
6.10 [1nomanp kpyra, ceKTopa, cerMmeHTa
6.11 JIBIDKEHUsI  IUIOCKOCTM W BHYTPEHHME  CHUMMETpUu  Quryp  (3JIeMEHTapHbIe

npencrasienus). [lapamiensueiii nepenoc. [loBopot
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IIpoBepsiembie Ha OI'D Mo MaTeMaTHKe TPeOOBAHUS K Pe3yJibTaTaM OCBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

Kon [IpoBepsieMblie TPeOOBAHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHS OCHOBHOM
IIPOBEPSIEMOro  |00pa30BaTeIbHON MTPOrPaMMbl OCHOBHOT'O 001Iero oopa3oBanus Ha ocHoBe ®I'OC
TpeOOBaHU
1 YMeHUE ONepUpOBaTh MOHATUAMU: MHOXKECTBO, ITOJIMHOXKECTBO, ONIEPALIMH HaJT

MHO>KECTBaMU; YMEHHE ONIEpUPOBATh MOHATHAMHU: rpad, CBA3HBIN rpad, 1epeBo,
[MKJI, TIPUMEHSATh UX IIPU PEILICHUH 3a]]a4; YMEHHE HCII0JIb30BaTh Irpaduyueckoe

[pe/ICTaBJICHHE MHOXKECTB ISl OMMCAHMSI pEaIbHBIX MTPOLIECCOB U SBJICHUH, IPU
pEIIeHNH 3a]a4 U3 IPYTUX YYEOHBIX MPEIMETOB

2 'YMeHHe onepupoBaTh MOHATHIAMU: ONpEIEICHUE, aKCHOMa, TeopeMa,
7T0Ka3aTeNIbCTBO; YMEHUE PACIIO3HABATH UCTUHHBIE U JIO’KHBIE BHICKA3bIBAHUS,
[MPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHKS M OTPUIIAHHUS
BBHICKA3bIBAaHUH

3 YMeHue onepupoBaTh MOHATUSMU: HATYpaJIbHOE YUCIIO, IPOCTOE U COCTaBHOE
YHCII0, IEJIUMOCTh HATYPaJbHBIX YHCEN, TPU3HAKU AETUMOCTH, IIEJI0€ YUCIIO,
MOJ1yJIb YUCJIa, OOBIKHOBEHHAS pO0b U JecATHYHAs APOoOb, CTAaHIAPTHBIN BUJ
YHCIIa, PalMOHAIBHOE YUCIIO, UPPALIMOHATIBLHOE YHCII0, apU(METHUSCKHUI
KBaJIpaTHBIA KOPEHb; YMEHHE BBITIOIHATH ACHCTBUS C YHCIIAaMH, CPAaBHUBAThH U
YIOPSA0OYMBATH YMCIIA, IPEICTABISATh YUCIIa HA KOOPAUHATHOM MPSAMOIA, OKPYTIISAThH
4KClia; YMEHUE JeNaTh MPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIYHUCICHHIMA

4 'YMeHue onepupoBaTh MOHATUSMU: CTETIEHb C LEJBIM IT0Ka3aTeleM,
apu(pMeTHYECKUI KBaipaTHbIH KOPEHb, MHOTOUJIEH, ajredpanyeckas 1poob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEHU OOJIbIle €AMHUIIBI;
YMEHHUE BBIIOJIHATH pacyeTsl 1o (popmyiiam,

62



peoOpa3oBaHus EbIX, APOOHO-PALIMOHATIBHBIX BRIPAKEHUH U BBIPAKEHUI ¢
KOPHSIMH, Pa3JI0KEHUE MHOIOYJIEHA HA MHOKHUTEIIH, B TOM YHUCIIE C
MCTI0JIb30BaHUEM (POPMYII Pa3HOCTH KBAPATOB U KBAApaTa CyMMBI U Pa3HOCTH

'YMEHHE ONIepupOBaTh MOHATUIMU: YUCIOBOE PABEHCTBO, YPAaBHEHHUE C OJTHOU
[IEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE
pemaTh JMHEWHBIC U KBaIpaTHbIE ypaBHEHUS, APOOHO-PALMOHATIbHbIC YPAaBHEHHS
C OJTHOM IIEPEMEHHOM, CUCTEMBI JABYX JTUHEHHBIX YPABHEHUN, TMHECIHBIC
HEpaBEHCTBA U X CHCTEMBI, KBAIpaTHbIE U APOOHO-PALIMOHATBHBIC HEPABEHCTBA C
OJIHOM IIEPEMEHHOM, B TOM YHUCJIE IIPU PEIICHUHU 3a4a4 U3 IPYTUX IIPEIMETOB U
[IPAKTUYECKUX 3a/1a4; YMEHHUE UCIIOJIb30BAaTh KOOPAUHATHYIO NPSAMYIO U
KOOPAMHATHYIO INIOCKOCTh JUIsl H300pakeHusl pellieHU ypaBHEHUH, HEPAaBEHCTB U
CUCTEM

'YMeHue orepupoBaTh NOHATUAMU: GYHKUUSA, rpaduk GyHKIUH, HYIH QYyHKIUH,
IMIPOMCIKYTKHU 3HAKOIIOCTOSIHCTBA, IPOMEKYTKHU BO3paCTaHus, Y6I>IBaHI/I$I,
HanOoJbIIIee M HAMMEHbIIIee 3HaYeHUs (DYHKIIMN; YMEHHE OTIEPHPOBAThH
MOHATHUAMU: IIpAMast NpONOPUHUOHAIIBHOCTD, JIMHEHHAs (byHKIII/Iﬂ, KBaApaTu4iHas
¢byHKIMA, 00paTHast MPONOPIMOHATLHOCTB, Mapadosia, Turepooa; yMeHne
CTPOUTH rpaduKu QYHKIHH, UCIIOJIB30BaTh T'padUKH ISl ONIPEICIICHUS] CBOHCTB
[IPOLIECCOB U 3aBUCUMOCTEH, JUIsl pelIeHUs 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U
peanbHOMN )KU3HU; YMEHUE BBIpaXXaTh (POPMYJIaMH 3aBUCUMOCTH MEXTY
BEINYNHaAMU

'YMeHUe onepupoBaTh MOHATUSMU: TIOCIICIOBATEIIEHOCTD, apUMETHICCKAS U
reoOMeTpUYEecKasi MPOrPEeCCUN; YMEHUE UCTIOIh30BaTh CBOWCTBA
MOCJIeI0BATEILHOCTEHN, (POPMYIIBI CyMMBI M OOIIETO WieHA NP PEIIeHUH 3a/1a4, B
TOM YHCJIE 33/1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB M peaTbHOM KU3HU

'YMeHue penath 3a/1a4d pa3HbIX TUIOB (B TOM YHCIIE Ha MPOIEHTHI, TOJIU U YacTH,
NBUKEHHE, PadOoTy, IIEHY TOBAPOB U CTOMMOCTH MOKYIIOK M YCIIYT, HAJIOTH, 33/Ia4H
13 00JIACTH YIPaBIICHUS JIMYHBIMUA U CEMEMHBIMU (PMHAHCAMH ); YMEHHE
COCTaBJISTh BBIPAXKECHUS, ypaBHEHUs, HEPABEHCTBA U CHCTEMBI 110 YCIIOBHIO 33a4H,
MCCIIEI0BATh MOJYYEHHOE PEIICHUE U OIEHUBAThH MPABIONOI00HOCTH MOTYyYE€HHBIX
pe3yJIbTaToOB

YMeHue onepupoBaTh MOHATHSAMHU: (QUIYypa, TOYKa, OTPE30K, MpsMas, Jyd,
TTIOMaHast, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIH
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1 paBHOCTOPOHHUH TPEYTOJIbHUKHU, IPSMOYTOJIbHBINA TPEYTOJIbHHUK, MEAHaHa,
OUCCEKTpUCa U BBICOTA TPEYTOJILHUKA, YETHIPEXYTOJIbHUK, TTapaJlIeNIOrpaMM,
POMO, IPSIMOYTOJIBHUK, KBaJpaT, TPAIEIUs; OKPYKHOCTb, KPYT, KacaTelbHas;
3HaKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTYpaMH; YMEHHE PElIaTh 3a7a4H, B TOM
qHCIIe U3 MOBCEJHEBHOM KU3HU, HA HAXOXKICHUE TEOMETPUIECKUX BEJTMUUH C
MPUMEHEHHEM U3yUCHHBIX CBOUCTB QUTyp U (pakToB

10

'YMeHue ornepupoBaTh MOHATHIMU: PABEHCTBO (DUTYP, PABEHCTBO TPEYTOJIbHUKOB;
MapajieIbHOCTh U MEPIEHANKYIISIPHOCTD MPSMBIX, YTOJI MEXKAY MPSMBIMH,
[EePIICHINKYIISIP, HAKJIOHHAS, POCKIHS, moaooue Guryp, moo0HbIe
TPEYTrOJbHUKH, CHMMETPHSI OTHOCHTEIBHO TOUKH U MPSIMON; YMEHHE paclio3HaBaTh
PaBEHCTBO, CAMMETPHIO U NT01001e (PUTYp, mapaieIbHOCTh U
MEPIICHIUKYIISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

'YMeHue onepupoBaTh MOHATUSMU: AJTUHA, PACCTOSHUE, YroJ (BeJIMYMUHA yTIia,
CHUHYC U KOCHHYC YIJIa TPEYTrOJIbHHUKA), IJIOIa/Ib; YMEHHE OIICHUBATh pa3Mephl
[IPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TPUMEHATH (DOPMYJIbI
ICpUMETpPa U IJI0MAaaA MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTHU U ILJIOIIAJAN Kpyra,
00BEMa MPSAMOYTOJILHOTO IMapAJIISIICIIUIIE a; YMEHUE TIPUMEHSTh IPU3HAKT
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA, TEOPEMY
[Tudaropa, TPUTOHOMETPUIECKHE COOTHOIICHUS TSI BEIYUCIICHUS JIUTHH,
pacCTOSAHUM, TIIOIIAACH

12

YMenue n3o0paxkats Iockue GUrypbl 1 uX KOMOMHALIMU, IPOCTPAHCTBEHHBIE
(bUrypsl OT PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB
10 TEKCTOBOMY HMJIM CUMBOJIbHOMY OIHCAHUIO

13

'YMeHue onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPAMHAT;
KOOpJAMHATBI TOUKH, BEKTOP, CYMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA YUCIIO,
CKaJISIPHOE MPOU3BEJEHUE BEKTOPOB; YMEHHUE UCIIONIb30BaTh BEKTOPHI U
KOOPAMHATHI AJIs IPE/ICTABICHHS] JaHHBIX U pEeIIeHUs 3a/1a4, B TOM YUCIIE U3
Npyrux y4yeOHBIX MPEAMETOB U pPeaIbHOM KU3HU

14

'YMeHue onepupoBaTh MOHSATUSMU: CTOJIOUKOBBIE U KPYTOBBIE TUATPaAMMBI,
Ta0JINLIbI, cpeiHee apudmeTryeckoe, Mearana, HauoobIlee 1 HaMMEHbIIee
3HAYEHUS, pa3Max YMCIOBOrO Habopa; yMEHHE U3BJIEKaTh, HUHTEPIPETUPOBATH U
peoOpa3oBbIBATh MHPOPMAIIHIO, MPEICTABIIEHHYIO B TA0IHMIIAX U HA JUArpaMMax,
OTPa)KaroIy0 CBOMCTBA U XapaKTEPUCTUKU PEAbHBIX MIPOLIECCOB U SBJICHUIA;
YMEHHE Pacro3HaBaTh H3MEHUYNBHIE BEJTUYHHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHbIN ONBIT (CITy4allHbIM SKCIIEPUMEHT),
HIIEMEHTapHOE COOBITHE (dNIEMEHTAPHBIN HCX0/1) CIy4yalfHOTO OMBITA, CTydyaitHOe
COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE HAXOJAUTh BEPOATHOCTH CIy4YailHBIX
COOBITHH B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE
pelaTh 3a/la4d METOA0M OPraHU30BAHHOIO Nepedopa U ¢ UCTI0Ib30BAHUEM
[paBUJIa YMHOXEHHS; YMEHUE OLIEHUBATh BEPOSATHOCTU PEaIbHBIX COOBITUN U
SIBJICHUI, TOHUMATh POJIb MPAKTUUYECKH TOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITHI
B OKPYKAIOIIEeM MUPE U B KU3HU; 3HAKOMCTBO C IMOHSATHEM HE3aBUCUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINUX YHCEN U €r0 POJIbI0 B MACCOBBIX
SIBIICHHSIX
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16

'YMeHue BIOMpaTh MOAXOSAIINN U3YYSHHBI METO JUIs PEeLICHUs 3aa4H,
[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOE U JKU3HU,
pacIio3HaBaTh IPOSBICHUE 3aKOHOB MaTEMAaTUKHU B UCKYCCTBE, OIIMCBIBATH
OTJIEJIbHBIE BBIIAIOIIMECS PE3YJIbTAThI, [I0JyYEHHBIE B X0 PA3BUTHS MATEMaTUKH
KaK HayKH, IPUBOAUTH IIPUMEPbI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUH

IlepeueHb 371eMeHTOB cofepKaHusl, MpoBepsieMbIix Ha OI'D mo maTemaTnke

Kon IIpoBepsieMblii 2JIEMEHT COlepKaHUS
1 Hucna v BBIYUCIICHUS
11 HatypanbHble U 1ensle uncia. [lpu3Haku AeIMMOoCTH LelbIX Ynce
1.2
OOBIKHOBEHHbBIE U JECATUYHBIC npobu, IIPOLICHTBI, OecKOHEUYHbIE
[epruonyeckue Apoou
1.3
ParmonanbHbie yncia. ApupMeTHIeCKue onepalyy ¢ paloHAIbHBIMU YACIaMU
14 o .
JlelicTBUTENbHBIC YUCla. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
1.5
[IpuGnnKeHHbIe BEIUMCIICHUS, IPABUIIa OKPYTJICHUS, IPUKU/IKA U OLIEHKA pe3ysbTaTa
BBIUMCIICHU N
2 AnreOpanyeckue BbIpaKeHUs
2.1 bykBeHHbIE BBIpQXKEHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )
2.2 Crenenp ¢ nenbiM nokasareneM. CTeNeHb € palMOHaJIbHBIM IOKa3areneMm. CBOMCTBa
CTETIeHU
2.3 MHOTrouIeHbI
24 AnreOpandeckas 1po0b
2.5 . . .
Apudmernueckuit KOpEHb HaTypaJbHOU CTETICHH. JeiictBust
c apu(pMeTHYECKMMH KOPHSMHU HaTypaJIbHOM CTereHu
3 YpaBHEHUS 1 HEpaBEHCTBA
3.1
[{enble 1 1poOGHO-palioHaNbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2
Llesbie u 1poOHO-paIOHANIbHBIE HepaBeHCTBAa. CUCTEMBI M COBOKYITHOCTH HEPaBEHCTB
3.3 PelieHne TEKCTOBBIX 33124
4 UrcnoBble OCIE10BAaTEIbHOCTH
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4.1

[locneaoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEN

4.2 ApudmeTHIecKas U TeoMeTpudecKkas nmporpeccuu. @opMyina CII0KHBIX MPOIICHTOB
5 DyHKIUHA
5.1.

@ynkus, cnocoObl 3amaHus ¢yHkiuu. ['padpuk Qynkuuu. OOnacTe onpeneneHus H
MHOXECTBO 3HaueHWi ¢yHkuud. Hymm ¢ynkuuu. [IpomMexyTKu 3HAKOMOCTOSIHCTBA.
[IpoMe)XyTKM MOHOTOHHOCTM (QYHKIMH. MaKCUMyMbl ¥ MHUHUMYMBI (DYHKLHUH.

Hau6ombiiee u HaMeHbllee 3HaueHne (QyHKINUN Ha IPOMEXKYTKE
6 KoopauHaTs! Ha IPSMOM U INIOCKOCTH
6.1 KoopaunatHas npsmas
6.2 JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 ['comerpus
7.1 ["'eomeTprueckue pUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOrOyroJbHUKH
7.4 OKpY’>KHOCTb U KpYyT
7.5 3MepeHne reoMeTpuieckux BeTUIuH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposITHOCTh ¥ CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOnnaTopuka
8.4 MHoxecTBa
8.5 ['pacbr

66




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YAYEHUKA

» MaTtematuka: 5-i kiacc: 6a30BbIi ypOBEHb: YU€OHHK: B 2 4acTAX; 3-¢ u3aHue, nepepaboTaHHoe, 5 kiacc/
Bunenkun H.S1., XKoxos B.H., YecnokoB A.C. u ap., AknnoHnepHoe o61mectBo «M3nareascTBo

«IIpocsemenne»
Anrebpa: yaeOHUK a1 7 Kiacca o01ieo0pa3oBaTesIbHBIX YUPESKICHUH /
1O.H.Makapsiues, H.I'Munmtok, K.M.Hemkos, C.b.CyBoposa; noxa penakuueit C.A.TensikoBKoro —

M.: IIpoceemenne, 2023.

Anrebpa: 8 kiacc: yueOHUK JIJIs ydamuxcsi o01eo0pa3oBaTebHBIX YUPEKISHUH/
I0.H.Maxapsiues, H.I''Munatok, K.M.Hemkos, C.b.CyBopoBa; noxa penakuueit C.A.TensikoBKoro,
Mockga, [Ipocsemenue 2025.

Anrebpa: 9 kmace: yaeOHUK I ydanuxcs odmeoopa3oBarenbHbIx yupexacanit/A.I. Mep3msk, B.b.
[Tononckuit, M.C. Sxup. — M.: Benrtana-I"pad, 2019.

- I'eometpus, 7-9 knaccel/ Atanacsu JI.C., bytyszos B.®., Kagomues C.b. u apyrue, AkunonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue
- YMK no reomerpuu anst 7 — 9 knacco (aBTopsl A.I'. Mepansik, B.b. [Tononckuit, M.C. Skup)

- Martemaruka. BeposiTHOCTB U cTaTucTHKA: 7-9-¢ Ki1acchl: 0a30BbIi YPOBEHb: YUeOHUK: B 2 HacTsX, 7-9
knaccol/ Beiconkuii U.P., Slmenko W.B.; mox pen. Smenko M.B., AknnonepHoeoOmiecTBo «3maTeabcTBo
«IIpocBemenuey

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

1. Matematuka (B 2 vactsix), 5 kinacc/ Bunenkun H. ., XKoxos B. U., UecHokoB A. C., Anekcanaposa Jl.
A., lIBapuOypr C. U., AkumonepHoe obuiectBo « M3narensctBo «IIpocBemienue»

2. Matemaruka: 5-6-e kiaccsl, 0a30BbIif YPOBEHb, METOJJUUECKOE ITOCOOUE K peAMeTHON tuHun M34
yueOHnkoB 1o marematuke Bunenkuna H. ., Koxosa B. 1., Yecnokosa A. C., Anekcanaposoii JI. A.,
HIBapudypr C. U., Akimoneproe obmiectBo « M3natensctBo «IIpocBemenues

3. Maremaruka: 6-i kimacc, 6a30BBIH YPOBEHb, yUeOHUK B 2 dacTsX, 6 kiacc/ Bunenkun H. ., XXoxos B.
U., Yecnokos A. C., Anekcannposa JI. A., IlIsapidypr C. U., AkunonepHoe o011ecTBo « M3aarensecTBo
«IIpocsemenne»

1. TIporpammsl 001I€00pazoBaTeNbHBIX yupexaeHuui. Anredpa. 7xiaccsl / FO.H.Makapebrues,
H.I''Munnrok; coctaBurens T.A.bypmuctposa — M.: IIpoceemenne, 2013;
2. Anrebpa: yueOHMK JuIs 7 Ki1acca 0011eo0pa3zoBaTeIbHbIX yUpexaeHuit /
1O.H.Makapsiues, H.I''Munarok, K.M.Hemkos, C.b.CyBopoBa; 1oj
penakuuein C.A.Tenaxoskoro — M.: [Ipocsemenue, 2020r..
3. Aumreopa. Tectsl. 7xmaccel / [1.LU. AnteiHOB — M.: [Ipoda, 2020 ;
4. Anre6pa. Tectsl 11 mpoMexxyTodHOH arrectanuu. 7 kinaccsl / @.d . JIbicenko — PoctoB-Ha-Jlony:
Jlernomn, 2020;
5. Jlumaktudeckue MatepHualsl o anredpe nis 7 knacca / JI.M.3BaBuy, JI.B.Ky3nenosa, C.b.CyBopoBa
— M.: IIpoceemenue, 2020;
6. Anrebpa. 7kiacc: noypousnsle miansl o yueonuky FO.H.Maxkaperuea u np. / JI.A. Tanununa,
T.JI.AdanacseBa — Bonrorpaa: Yuurens, 2020
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7. AnreOpa: 8 Ki1acc: TMIAKTHYECKHUE MaTEpPHaNIbl: COOPHHUK 3a7a4 U KOHTPOJIBHBIX paboT/A.I". Mep3msik,
B.b. [Monouckuii, M.C. Sxup. — M.: Benrana-I'pad, 2021.

8. Anrebpa: 8 kiacc: tecTel/A.I. Mep3msik, T.M. Epemuna — M.: M3natenscTBO «OK3amen», 2021.

9. Aurebpa: 8 kiacc: merogudeckoe nocodue /A.I'. Mep3isik, B.b. [Tonouckuii, M.C. Sxup. — M.:
Benrana-I"pad, 2020.

10. AnreGpa: 9 kiacc: qUIaKTUYECKUe MaTepHrasbl: COOPHUK 3a1a4 U KOHTPOJIbHBIX paboT/A.I". Mep3isik,
B.b. Ilononckwuii, M.C. Skup. — M.: Bearana-I'pad, 2021.

11. Anre6pa: 9 knacc: Tectol/A.I'. Mepamsk, T.M. Epemuna — M.: U3narenbctBo «OKk3amen», 2021.

12. Anrebpa: 9 xnacc: meroaudeckoe rmocoodue /A.I'. Mep3nsk, B.b. ITonmonckuii, M.C. Sxup. — M.:
Benrana-I'pag, 2020.

YMK "I'eometpus 7-9 knaccor"

E. B. byuxo, A. I'. Mep3msix, B. b. [lononckuii, M. C. fxup. ®I'OC. Aaroputm ycnexa. I'eomerpus 8
kjacc. Meroauueckoe nocodoue. Mocksa. MznarensctBo [Ipoceemenue. 2019 (KoHTpOIbHBIE pabOTHI).

[Iporpamma no matematuke (5-11 xi1.) ABropsl: A.I'. Mep3msik, B.b. [Tononckuii, M.C. Sxup.

YHuBepcalbHbIII MHOTOYpOBHEBBINM COOpHUK 3aa4. 7 — 9 kiaccsl. Cratuctrka.BeposTHoCTb.
KomoOunaropuka. IIpaktuueckue 3amaun U.B. Smenko, U.P. Beicorkuii

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. resh.edu.ru - «Poccuiickast 371eKTpOHHAS IIIKOJIa» — 3TO MOJHBIN MIKOJILHBIA KypC
YPOKOB; 3TO HH(GOPMAIIMOHHO-00pa3oBaTeabHas cpeia, 00beAUHSIIONIas YUCHHKA,
YUUTENS, POJIUTEISL.

2. Yyaklass.ru- Caiit SJIKiacc — KJIaCCHBIN IIOMOIIHHUK B OCBOCHHH IIKOJIBHOMN
IIPOrpaMMbl, TBOI COBETUMK U JIPYT B MPEOJI0JICHUN TPYAHOCTEHN HA MTyTH K
COBEPILEHCTBY!

3. uchi.ru -Yuu.py — oOpa3oBareibHas OHJIaWH-TUIATGOPMA IS IKOJIBHUKOB, HX
pOUTENEH U YUUTETEH.

4. fipi.ru - OI'D — 310 (hopMa rocy1apCTBEHHOI UTOTOBOM aTTECTAIMH T10
00pa3oBaTeNbHBIM ITpOrpaMMaM OCHOBHOTO OOIIIETO 00pa30BaHUS

5. math100.ru -BapuanTsl peanbHbix u npoOHbIx OI'D npomnuisix jeT. TpeHHpoBOYHbIE
BapuaHTbl OI'D. Tpenuposounsie Bapuantel OI'D Cratl'paz.

JOHNOJHUTEJBHBIE HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI 1

PECYPCbI CETU UHTEPHET

http://www.prosv.ru - caiit usgarenbcrBa «IIpocsemenue» (pyoprka «MaTeMaTHKa)
http:/www.mnemozina.ru - caiit uzgarenscrea MuemMo3uHa (pyOpuka «MaTemaTHKa )
http:/www.drofa.ru - caiit u3garenscrsa JIpoda (pyopuka «MaremaTruka)

http://www.profile-edu.ru - Pekomenaanuu 1 aHamu3 pe3yJbTaTOB SKCIIEPUMEHTA 110 TPO(UITBHON HIKOJIE.
Pa3paboTku BIEKTHBHBIX KypCOB Uil MPOQHIBHOW TMOATOTOBKM ydamuxcs. [IlpuMepbl y4eOHO-
METOIUYECKMX KOMIUIEKTOB JIJIsl OpraHU3aIMy MPO(UIEHON MTOATOTOBKY YYaIIUXCs B paMKaX BapUaTUBHOTO
KOMITOHEHTA

http://www.center.fio.ru/som - MeToauuecKue PeKOMEHIAINK YIUTEIO-TIPEAMETHHUKY (TIPEICTaBICHBI BCE
HIKOJIbHBIE MTpeIMeThl). Marepuansl A1 caMOCTOSTENbHON pa3paboTku NpodUIbHBIX MPO0 M aKTHBHU3AINH
nporiecca 00y4eHHs B CTapliei IIKOJIE.

http://www.edu.ru - IleHTpanbHbBIii 00pa30BaTENbHBIA MOPTAJ, COACPKHT HOPMATHBHBIC JOKYMEHTHI
MuHuCTEpCTBa, CTaHAAPTH, HH(YOPMAIIUIO O TIPOBEACHUE IKCIIEPUMEHTA.

http://www.ed.gov.ru - Ha caiite npejactaBieHa HOpMaTHBHas 0a3a: B XPOHOJIOTHYECKOM MOPSIIKE
pacrosoKeHbl 3aKOHBI, yKa3bl, KOTOPbIC KacaroTCs KakK OOIIMUX BOMPOCOB OOpa3oBaHUs TaK U Pa3HBIX
HaIpaBJIeHUI MOJICPHU3ALINH.
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https://www.google.com/url?q=https://uchi.ru/&sa=D&source=editors&ust=1669528656963214&usg=AOvVaw1FgTBfixrFkRxON-yHvW0P
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&source=editors&ust=1669528656964114&usg=AOvVaw27_7QMc77SPZMxM9WCVCJS
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&source=editors&ust=1669528656964442&usg=AOvVaw0wF8q3XlvD2K1Ul1AWQWqH
https://www.google.com/url?q=http://www.profile-edu.ru/&sa=D&source=editors&ust=1669528656964739&usg=AOvVaw08drv1nalSqeq_yRtZFYhK
https://www.google.com/url?q=http://www.center.fio.ru/som&sa=D&source=editors&ust=1669528656965022&usg=AOvVaw3vTrFVMdfmIf5MQ3hEDKdZ
https://www.google.com/url?q=http://www.profile.edu.ru/&sa=D&source=editors&ust=1669528656965315&usg=AOvVaw0e-v5C_juiXGt8Yjt7d6MG
https://www.google.com/url?q=http://www.ed.gov.ru/&sa=D&source=editors&ust=1669528656965595&usg=AOvVaw1WvELGHsY-IS61M1ul4lDU

http://www.apkro.redline.ru - MockoBckass — akajgemMust  MOBbIIICHUs  KBanupukanuu. Kadeaps
MPEJICTABIISIIOT PSAJl pa3pad0TOK yueOHO-METOUICCKIX KOMIUIEKTOB JUIS TPO(HILHOM MITKOJTEL.
http://www.ege.edu.ru cepsep nHMOOPMAIIMOHHON MOAIEPIKKH ETUHOTO TOCY1apCTBEHHOTO YK3aMeHa.
http://www.internet-scool.ru - caiit MuTepHet — mkoibl u3aTenbcrBa [IpocBenienne. YueOHbIH M1aH
pa3paboTaH Ha OCHOBE (eIepaIbHOTO 0A3MCHOTO YYEOHOTO IU1aHa JTsl 00Ie00pa30BaTeIbHbBIX YUPEIKICHUN
P® u npencrasnser obnacts 3HaHM «Maremaruka». Ha caiite mpencrasiensl IHTepHET-ypoKH MO anredpe
Y HayaJlaM aHaJIi3a U TEOMETPHUH, C BKIFOYAIOT MOJArOTOBKY cnaun EI'D.

[MnannpoBka kaOMHETa MaTEMaTHKU OCYIIECTBIICHA PAIlMOHAILHO B COOTBETCTBUU C CAHUTAPHO-
SIHUIEMHUOIOTHYCCKIUMH TipaBuiiaMu U HopMmamu (CaulluH 2.4.2 178-02)
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I'padpuk KOHTpPOIBLHBIX PadoT B 6 KJIacce M0 MaTeMaTHKe

KonTpoJsbHbie padoThl

I[aTa NMpOBEACHUS

IInan.

Pdaxr.

. BxonHasi KOHTpO/IbHAsA padoTa

. KonTposbHasi pabora Nel

. KonTpoJabHasi pabGora Ne2

. Kourpouabnas padora Ne3

. KonTpoabHasi pabora Ned

. KonTposbHasi padora NeS

. KontposabHas pabora Neb6

RN OO R |WIN| -

. KontposabHas pabora Ne7

9. KontpoJuabHasi pabora Ne§

10. KontpoabHas padora Ne9

11. KontpoabHas padora Nel(

12. KonTpoabnas padora Nell

13. KonTpoabHnas padora Nel2

14. KontpoabHas padora Nel3

15. UtoroBasi KOHTpoJIbHAs paboTa
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