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1. TIOSICHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yue6Horo mpeamera OVYIIn.03 Maremaruka nmpeaHa3zHadeHa IS
W3YYCHUS MaTEMAaTHKU MPH pealM3aliyd CPEIHEro 00IIero oOpa3oBaHus B Mpeesiax OCBOCHHS
MIPOrpaMMBbI IMOJATOTOBKH KBATU(UIIMPOBAHHBIX pab0UYuX CIyKamux 1o crenuansHocta 21.02.02
Bypenne He(hTSHBIX U Ta30BBIX CKBAKHH.

Vueonsnii npeaMer OVYIIn.03 Marematnka TPUHALICKUT MPEAMETHOM 00JIaCTH
"Marematuka u unpopmaruka" ®I'OC cpeanero obmero o6pa3zoBaHusi, U U3y4aeTCsl B COCTaBE
00s13aTeIbHBIX YUeOHBIX MTPEAMETOB 00IIc00pa30BaTEILHOTO IIUKIIA.

[Ipenmer siBasieTcss NpogMIBHBIM TpeaMeToM obmieodpazoBarensHoro nukia [ITICC3 u
uzydaercs Ha yrinyosnenHoMm ypoBHe OI'OC cpennero olriero 06pa3oBaHus ¢ y4€TOM CIEIU(PUKU
OCBAaMBAEMOU CIIEUAIBbHOCTH.

Pabouas mporpamma yaednoro npeamera OY1In.03 MaTtemaTtuka (yriryOJICHHBIA YPOBEHB )
pazpaboTana Ha OCHOBe TpeOoBaHWi K pesynbraram ocBoeHus PI'OC COO, a Takxke
denepanbHO paboueil mporpaMmbl BOCIIUTAHUS.

[IporpaMmMa 1Mo MaTeMaTHKe yrIyOJIGHHOTO YPOBHS I OOYyYaromMxcs pa3paboTaHa Ha
ocaoBe OI'OC COO c¢ y4eToM COBpPEMEHHBIX MHUPOBBIX TpPeOOBAaHMI, MNPEABABIAEMBIX K
MaTeMaTHYECKOMY O0Opa3oBaHWIO, W TPAIUIUN POCCHICKOTO oOpa3oBaHus. Peamm3arus
OporpaMMbl IO MaTeMaThke OOeCHeurBaeT OBIAJCHHE KIIIOYEBBIMU KOMIIETCHILUSAMU,
COCTABJISIIOIIMMUA OCHOBY JUIsl CaMOpPa3BUTHUsI W HENPEPBIBHOTO 0O0pa3oBaHMs, IEJIOCTHOCTh
OOIIEKYIBbTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PA3BUTHSI IUYHOCTH O0YYArOIINXCS.

B mporpamme mo MareMartuke YYTEHBI HJEU M TIOJOKEHHUS KOHIEMIUUA Pa3BUTUS
MaTeMaThyeckoro oopasoBanus B Poccuiickoit deneparumn.

[TpuknanHas 3HAYUMOCTh MAaTEMAaTUKH OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIllEro MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUYECTBEHHBIC
OTHONICHHS, PYHKIIMOHAIBHBIC 3aBUCUMOCTH M KaTETOPUH HEONPEACICHHOCTH, OT MPOCTECUIITNX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIIBITE, 1O JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX ISt
Pa3BUTHUS HAYYHBIX U TEXHOJIOTHYECKUX HJICH.

OAHOBpEMEHHO C paclIUpeHHeM cdep NPUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oOmiecTBe Bce 0oJiee BAXKHBIM CTAHOBUTCS MATEMATHUSCKUN CTHIIb MBIIIIJICHHS, TPOSIBIISTFOIIIANACS
B OIIPE/ICJICHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydyeHus MaTEMaTUKH B apCeHAl IPUEMOB
¥ METOJIOB MBIIIUICHHS YEJIOBEKA €CTECTBEHHBIM 00pa30oM BKIIFOUAIOTCS WHIYKIUS U JETYKIIHS,
00001IeHNe W KOHKpETH3allus, aHalu3 W CHUHTEe3, KiIacCUPHUKAIUs W cHUCTeMaTH3alus,
aOcTtparupoBanue W aHanmorus. OOBEKTHl MaTEMAaTHYECKHUX YMO3aKIIOUECHHM, MpaBWiia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBIPaOOTKE
ymMeHus (HopMyIupoBaTh, OOOCHOBBIBATh M JIOKA3bIBATh CYXKJICHHS, TEM CaMbIM (HOPMUPYIOT
JIOTUYECKHUI CTHIIb MBIIUIEHUS. Benymias ponb MpUHAAISKUT MaTeMaTHke B (OPMHUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIIUICHHUSI ¥ BOCTIMTAHUM YMEHUM JIEWCTBOBATH IO 3aJIaHHBIM
alIropuTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBBIE. B mporecce pemieHus
3a/1a4 - OCHOBBI JUIsl OPTaHHU3aIlMN y4eOHOU IeATeTbHOCTH Ha YpOKaX MaTEMAaTUKH - PA3BUBAIOTCS
TBOpYECKasl U MPUKIJIATHAS CTOPOHBI MBIIIIJICHUSI.

OOyueHne MareMaTWKe JaeT BO3MOXXHOCTh pa3BUBaTh y OOydYalOIMIHUXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATHBHYIO pedb, YMEHHE OTOMpaTh Hanboyiee MOAXOISIINE A3bIKOBHIE,
CHMBOJIMYECKHE, TpapuUecKue CpeACTBa JUIsI BBIPAKEHUS CYXKIACHUH W HaIJBIIHOTO HX
MPEICTABICHHUS.

Heo6xoauMbIM KOMITOHEHTOM OOIIeH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAaHUH SIBIISICTCS
o0Imee 3HAKOMCTBO C METOJAaMH TMO3HAHUS JEHCTBUTENBHOCTH, MPEACTABICHUE O MpPEeaMeETe U
METO/IE MaTeMaTHUKH, €r0 OTIMYHSIX OT METOJOB €CTeCTBEHHBIX W TyMAaHHTApHBIX HAyK, 00
OCOOCHHOCTSIX TPUMEHEHUS MaTeMAaTHKH JJisi pPEIIeHWs Hay4YHbIX M TMPUKIAJHBIX 3ajad.
Marematnueckoe 00pa3oBaHre BHOCHT CBOM BKJIal B (hopMUpOBaHHE 00IeH KyIbTyphl YEIOBEKA.

N3ydyeHnne MaTeMaTHKH CHOCOOCTBYET OCTETHYECKOMY BOCIHMTAHUIO YEIOBEKa,
MOHUMAHUIO KpPacoThl W  M3AIMIECTBA MAaTEeMaTHYECKUX  PACCYKIECHUM, BOCTIPHUSITHIO
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reoMeTpruuecKux (HopM, YCBOCHHUIO U/Ied CUMMETPHUH.
[TpropuTeTHBIMH TIETSIME O0YYCHUSI MaTEMAaTUKE Ha YrIyOJIEHHOM YPOBHE MPOJOIDKAIOT
OCTaBaThCA:

— {QopMmHpoBaHHE IICHTPAJIbHBIX MAaTEMATUYCCKHX TOHATHH  (YHMCIO, BEJINYHHA,
reomeTpuueckas purypa, nepeMeHHas, BEposTHOCTh, (DYHKIIHS, IPOU3BOIHAS, HHTETPa),
00eCTeYnBarOIINX MPEEMCTBEHHOCTh U MIEPCIIEKTHUBHOCTh MATEMAaTHYECKOT'0 00pa30BaHuUs
00y4Jaromuxcs;

— mojaBeleHHE OOYYaAIONIMXCS Ha JOCTYITHOM JIJISi HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTHKd W OKPYXAIOIIEro MHpa, TMOHUMAHUI0 MaTEMAaTHKH KaK 4YacTH oOuien
KYyJIBTYpPBI YE€JI0BEYECTBA;

— Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPYCCKUX crocoOHocTel o6yqa10mnxc;1, Mo3HaBaTEeILHON
AKTHUBHOCTH, HCCJICOAOBATCIIBCKUX YMCHHﬁ, KPUTHYIHOCTU MBIINUICHUA, HHTEpPECAa K U3YUCHUIO
MaTE€MAaTHUKH,

— ¢opMupoBanue HYHKIIMOHATLHOM MaTEMaTHUECKON TPaMOTHOCTH: YMEHHSI paciO3HaBAaTh
MaTeMaTUYECKUEe acClEeKThl B PEAbHBIX KU3HEHHBIX CUTYalUAX U IPU U3yUYEHUU JIPYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POpMyITupOBaTH
UX Ha S3bIKE MAaTEMAaTUKH U CO3/1aBaTh MaTeMAaTHUUECKHUE MOJIEIH, IPUMEHSTh OCBOCHHBIH
MaTeMaTUYeCKUi amnmapaT JUisl  pEIleHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATDH MMOJYYCHHBIE PE3YIIbTATHI.

OCHOBHBIMU JIMHUSIMHM COJIEP)KAHUSI MAaTEMaTUKU Ha YIIIYOJIEHHOTO YPOBHSI SIBJISIFOTCS:
"Yucna wu Beluucienus', "AnreOpa" ("AnreOpamueckue BblpaxeHus", "YpaBHEHUS W
HepaBeHcTBa"), "Hauana maremarndeckoro ananmmsa", "['eomerpus" ("['eomerpuueckue purypsl
u ux cBomctBa", "M3Mepenue reomerpuueckux BenwuuH"), "BeposTHOCT, M craTHCTHKA'.
JlaHHble JTMHUM Pa3BUBAIOTCS MapajlIeNIbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYroi, a B TECHOM KOHTaKTe U B3aumojeicTBuu. Kpome storo,
UX OOBEOUHSET JIOTUYECKash COCTaBJAIOIAs, TPAJWIMOHHO TIPUCYIIAasi MaTeMaTHKe |
MIPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPCHI U COJIEPKaTEIbHbBIC JINHUU.

Hacrosimmeit mporpamMmoii 1Mo maTeMaTHKe MpPeaycMaTpUBAEeTCsl H3Y4YCHHE Y4EOHOTo
npenMeta "Marematuka" B paMKax Tpex yueOHbIX KypcoB: "AnreOpa u Hayana MaTeMaTU4eCcKOro
anaimza", "I'eomerpus", "BeposTHOCTh U cTaTucTHKA".

VYuebublii kypc "AnreOpa M Hadajga MaTeMaTHYECKOro aHaiu3a" SBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B 00IIE00pa3oBaTEIBLHOM IMKIIE, TMOCKOJBKY, C OJIHONH CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsl U3yUeHHs BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C
JPYTroi CTOPOHBI, POPMHUPYET JIOTHYECKOE U a0CTPAKTHOE MBILIUIEHNE 00YyYaOIUXCsl Ha YPOBHE,
HE00XO0IMMOM JJIsl OCBOCHUS MH(POPMATUKHU, OOIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU U IPYTUX
JUCIUIUIMH. B paMkax maHHOro yd4eOHOro Kypca oOydaroliyecsl OBJIaJ€BalOT YHUBEPCATbHBIM
A3bIKOM COBPEMEHHOM Hayku, KoTopas (popMyJIupyeT CBOM JOCTHXKEHHMS B MaTeMaTHYeCKOU
dbopwme.

VY4ebHblil Kypc anreOpbl U Hadajl MaTeMaTHYECKOro aHaju3a 3aKJIa/bIBa€T OCHOBY IS
YCIIELIHOTO OBJa/IeHUs 3aKOHaMU (PU3HUKH, XUMHH, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHICHIIUN
Pa3sBUTHSI SKOHOMHMKH U OOILIECTBEHHOW >KM3HM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIb30BaTh UX JJS JalIbHEHIIEro
o0pa3oBaHUs M B MOBCEIHEBHOH >kM3HU. OBIajeHHE aOCTPAKTHBIMH M JIOTUYECKU CTPOTUMHU
KOHCTPYKIUSMU aiureOppl W MaTeMaTHYeCKOro aHall3a pa3BHUBAeT YMEHHE HaxoJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh HCTUHHOCTb, JI0Ka3bIBaTh YTBEPKIECHUS C TOMOIIBIO HHTYKIIUU
U paccyXJaTh JeAyKTUBHO, HCIOIb30BaTh 0000IIEHHE U KOHKPETU3alluI0, a0CTparupoBaHue 1
aHaJoruio, GopMUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIIICHHUE.

B xonme m3ydenust yueOHoro kypca "AunrebOpa M Havajga MaTeMaTHUYECKOro aHaiuza'
oOyyaroImuecsi TMOJy4aloT HOBBIM ONBIT pelleHHs MPHUKIAIHBIX 33Jad, CaMOCTOSTEIbHOTrO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIeJed pealbHbIX CUTyalud, MHTEpPIpETaluu MOTy4EeHHBIX
pELIEeHUH, 3HAKOMSTCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.
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VYuebHblil Kypc 001aJaeT BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIM peanu3yercss Kak
yepe3 ydeOHBI MaTepHall, ClIOCOOCTBYIONINI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHOW MeATEIBHOCTH, TPEOYIOMmEH MPOJOIKUTEILHON KOHIICHTPAIIUN
BHHUMaHUs1, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJyYEHHBIN pe3ynbTar. B
OCHOBE METOJIMKH 00y4eHus anredpe 1 HauaiaM MaTeMaTHYEeCKOT0 aHAIN3a JISKUT AEATEIbHOCTU
MPUHLIUI 00yUEHUSI.

B cTpykrype yuebHOTO Kypca "Anrebpa u Hayaia MaTeMaTHIeCKOro aHaI3a" BbIICICHBI
CIEAyIOUIMEe CcoJiepKaTelibHO-MeToAnYeckrue JuHuu: "Yucna u BbruucieHud", "OyHKIUU U
rpapukn”, "YpaBHenus u HepaBeHcTBa", "Hauana maremaTnueckoro ananusa", "MHOXeCTBa U
noruka". Bce OCHOBHbBIE cOIepX aTebHO - METOJWYECKUE JIMHUU HU3YyYaloTCS ECTECTBEHHO
JOTIOJNIHASL APYT Jpyra M TMOCTENEHHO HACHIAACh HOBBIMM TE€MaMU U paszzaesiaMu. JlaHHBIN
yueOHBIH Kypc SBJSETCSI WHTErPATUBHBIM, IIOCKOJBKY OOBEOUHSET B cebe cojlepikaHue
HECKOJIbKUX MaTeMaTUYEeCKUX TUCIUIUINH, TAKUX KaK alnre0pa, TPUTOHOMETPH S, MAaTeMaTHICCKUI
aHaJIN3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Joruka u apyrue. [lo Mmepe Toro kak o0ydaronuecs
OBJIQ/ICBAIOT Bce 0Oojee MIMPOKUM MaTEMaTHYECKHUM almaparoM, Y HHUX IOCIeA0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb PEaJbHOM
CUTYyaIllMd, MPUMEHSTh 3HAHUS, MOJTYYEHHBIC MPU HU3YyUYEHUU YYEOHOTrO Kypca, s PEIICHUS
CaMOCTOSITENBHO CHOPMYITHPOBAHHON MaTeMaTUYECKOM 3a]]a4i, a 3aTEM UHTEPIPETUPOBATH CBOU
OTBET.

ConepxarenpHo-MeTonuueckass  auHug  "Uucna w BeluMcieHusa"  3aBepliaeT
(dbopMUPOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOrO o0mero o6paszoBanHusi. Ocoboe BHHUMaHUE yaenseTcs (OPMUPOBAHUIO
HABBIKOB PAIlMOHATBHBIX BBIYUCIICHUHN, BKIIOYAIOIIUX B C€0s MCIIOIh30BAHUE PA3IMIHBIX (HOpM
3alKCy YMCla, YMEHUE JIeNaTh NPUKHUIKY, BHIIIOIHATh MPUOIMKEHHBIC BBIYMCICHUS, OLICHUBATh
YHUCJIOBBIC BBIpAXKEHUS, pabOTaTh C MATEMAaTUYECKMMHU KOHCTaHTaMU. MHOXECTBA HATypaIbHBIX,
LENbIX, PAallMOHANBHBIX U JEUCTBUTEIBHBIX YHCEN TOMOJHSIIOTCS MHOKECTBOM KOMILJIEKCHBIX
gucell. B KaXI0M W3 3TUX MHOXECTB PAacCMAaTPUBAIOTCS CBOWCTBEHHBIC eMy crienuduueckue
3aJa4M U OMepaluu: JeJeHUE HalleJo, ONepUPOBaHNE OCTaTKAMHU Ha MHOKECTBE IIEJIbIX YHCel,
0COOBbIE CBOWCTBA PAIIMOHAIBHBIX W HPPAMOHAIBHBIX 4YHCEN, apu(dMETHUYEeCKHE Oomepaluu, a
TaK)Xe W3BJICUYECHHE KOPHS HATypaJbHOM CTETIEHH Ha MHOKECTBE KOMIUIEKCHBIX uucen. biaronaps
MOCJIEIOBATEILHOMY PACIIMPEHUIO KPYTa UCIIOIH3YEMBIX YHCEI M 3HAKOMCTBY C BO3MOKHOCTSIMHU
UX TPUMEHEHUs JUIS PElIeHUs pPa3Nu4HbIX 3a/1ad (popMmupyercsl MpeAcTaBIeHUE O EIUHCTBE
MaTeMaTUKH KaK HAayKd M €€ pOJIM B IOCTPOCHUH MOJIeTIEH pealbHOr0 MHpa, IIHPOKO
UCTIOJIB3YIOTCS 0000IEHNE U KOHKPETH3aIHsL.

Jluaus "YpaBHeHHMS M HEpaBEHCTBA" peanu3yeTcs Ha MPOTSIKEHUU BCEro OOydeHus,
MOCKOJIBKY B KaXJ10M paszeine [IporpaMMbl peyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3aad.
B pesynbpraTe oOyuarommuecs OBIAACBAIOT Pa3IUYHBIMM METOJAMHU PEIICHUS PAIlMOHAIBHBIX,
UPpAMOHATIFHBIX, TOKa3aTeNbHbIX, JOTapu(OMUYECKUX M TPUTOHOMETPHUYECKHX YpaBHEHUH,
HEPaBEHCTB U CHCTEM, a TaKXe 3ajad, coJepKamux napamerpsl. [loaydeHHbIe yMEHUS ITUPOKO
UCTIONB3YIOTCS TPU HCCIENOBAaHUU (DYHKIHUNA C TOMOIIBIO TMPOW3BOJAHON, MPH pPELICHUH
MPUKIIAHBIX 33/1a4 U 337]a4 Ha HaXO0K/IEHUE HauOOJIBIINX U HAMMEHBIITUX 3HAYCHUH (PYHKITUH.

JlanHast conepskaTeNbHas JIMHUSA BKJIIOYaeT B cebs Takxke (HOpMHUpOBaHHE YMEHUMH
BBITIOJIHATH pacueTbl 1o ¢GopmyiaM, MpeoOpa3oBaHUs pPAIMOHAIBHBIX, HPPAMOHATBHBIX U
TPUTOHOMETPHUECKHUX BBIPAKECHUM, a TAK)KE BBIPAKEHUH, COEPIKAIIUX CTENIEHU U TOTapU(PMBIL.

bnarogaps uzyuyenuro anredpandeckoro mMarepuaia MpoUCXOIuT AajibHEHIlIee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPaKTHOTO MBIIUIEHUST oOOy4aronmxcs, (HOpPMUPYIOTCS HaBBIKU
JNEAyKTUBHBIX  pacCyKJIeHWW, pabOThl ¢ CHMBOJBHBIMH  (OpMamMu, MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AnreOpa mpemiaraer
3¢ (peKTUBHBIE WHCTPYMEHTHI ISl PEIICHHUS] TPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HarJISIIHO JJIEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenpbHo-MeTonuyecKas JuHUA "OyHKIMU U rpa@uKu" TECHO MEperjeTaeTcs ¢
JIPYTUMH JTHHUSIMH y4e€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T MOCJIeIOBATEIbHOCTh
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u3ydeHus Martepuana. l3yueHwe CTemeHHOW, TOKa3aTeiabHOH, JOrapupMHUECKOW U
TPUTOHOMETPHUECKUX (QYHKUUHN, UX CBOUCTB U IpaUKOB, UCTIOIb30BaHUE (PYHKIIHI IS pelieHus
3a/1a4 U3 IpYyrux y4eOHBIX NPEIMETOB U PEAJTbHON KHU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUI u HepaBeHCTB. [Ipu 3ToM Oosiblioe BHUMaHKE YAeNIseTCs
(opMHpPOBaHUIO YMEHHS BRIpaXKaTh (POpMYIaMH 3aBUCIMOCTH MEXAY Pa3IMYHBIMHU BETMUYMHAMH,
UCCJIEIOBATh IMOJIy4eHHbIE (DYHKLIMH, CTPOUTHh UX rpaguku. Marepuas 3TOH coaep>KaTebHOMI
JIMHUM HallEJIeH Ha pa3BUTHE YMEHUH U HABBIKOB, TO3BOJISIFOIIMX BBIPAXKAaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B Pa3IMYHON (popMe: aHATIMTHYECKOH, rpaduiecKoil U ciaoBecHoM. Ero mzydeHue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETH3aI[1H, UCII0JIb30BaHUIO aHATOTHIA.

CopepxarenpHas nuHMs "Havama MaTeMaTHUeCKOro aHanusa" MO3BOJISIET CYIIECTBEHHO
pacIIupUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK U MPHUKIAJHBIX 3a/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HHUX IOSIBJISIETCS BO3MOKHOCTb CTPOUTH I'padUKH CIOKHBIX (DYHKIHHA, ONpeaesaTh UX
HauOOJIbIIME U HAUMEHbBIIINE 3HAYEHUS, BRIYUCIATH IUIOMAAN GUTyp U 00BEeMBI TeJ, HAXOAUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas cojaepxaTeibHas JIMHUSA OTKPBHIBAET HOBbBIE
BO3MO>KHOCTH [TOCTPOCHUSI MAaTEMAaTUUECKUX MOJIETICH peabHbIX CUTYAIlHii, I03BOJISIET HAXOIUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLUAIbHO-DKOHOMUYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE W ucKyccTBe. OOydaromuecs Y3HAIOT O
BBIIAIOIUXCS PE3Yy/bTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHs MaTeMaTHKU KaK Haykd, U 00 uX
aBTOpax.

ConepxarenpHOo-MeTOIMUECKast JUHUA "MHOXecTBa M JorMka"' BKIIOYaeT B ceOd
9JIEeMEHThl TEOPUM MHOXXECTB U MAaTeMaTH4YecKOl IJIOTUKH. TeopeTHKO-MHO)KECTBEHHBIC
IPEJICTaBICHNUSI TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH M IpejulararoT Haubosee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMAaTUKH W €€ MPUIOKEHHH, OHU
CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE TUCUUIUIMHBI U UX IPUJIOKEHUS B €AMHOE 1enoe. BaxHo
JaTh BO3MOXHOCTh O0Oy4aromemMycs MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOMN
MaTeMaTUKHU U UCIIOJIb30BATh €T0 I BBIPAXKEHUS CBOUX MbICieH. JIpyruM BaskKHBIM IIPU3HAKOM
MaTeMaTHUKH Kak HayKHd CleJyeT NpU3HaThb CBOMCTBEHHYIO €W CTpOroct OOOCHOBaHMH u
CJIeIOBaHHE OMNPECIICHHBIM MIPaBUJIaM MOCTPOEHMSI JOKA3aTelIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTeMaTHYeCKOM JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBILIUIEHHUS OO0y4aromuxcs,
MO3BOJIIET UM CTPOMUTH CBOM PACCYKJEHHUS HAa OCHOBE JIOTMUECKUX MPaBil, (OPMHUPYET HABBIKU
KPUTHYECKOTIO MBIIIICHHUS.

B yuebnom kypce "AnreOpa W Hayajsa MaTeMaTHYEeCKOro aHayim3a" MPUCYTCTBYIOT
OCHOBBI ~ MaTE€MAaTHYECKOI'O  MOJEIMPOBAaHUS,  KOTOpbIe  NpPU3BaHbl  CHOCOOCTBOBATh
(GOpMHUPOBAHNIO HABBIKOB IOCTPOEHMSI MOJENIEH pealbHbIX CUTYyallud, HCCIEIOBAHUS 3TUX
MoJiesiell ¢ TOMOIIBIO ammapata ajareOpbl W MaTeMaTHYeCKOro aHalu3a, HHTepIpeTanuu
MOJIyUEHHBIX pe3yabTaToB. Takue 3aJaHMsl BIUIETEHBl B KaXAbld W3 pa3JieloB IMPOrpamMMbl,
MOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO MCHOJb3YETCs IJs PelIeHus] MPUKIaJIHbIX
3amad. Ilpu pemeHun peadbHBIX MPaKTHUYECKUX 3a4ad  OOydaroIluMecs pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparMpoBaThCs, HCIOIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh Ipobiemy. JledarenbHOCcTh MO (HOpMHPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 33]a4 OpraHU3yeTcsl B MPOLECCe U3yUeHHs BCEX TeM yueOHOTO
Kypca "Anrebpa v Hayajila MaTeMaTHYECKOro aHanuza'".

['eomeTpus gBIseTCS OJHUM U3 0A30BBIX KYpCOB, TaK Kak 00eCHEeYMBAET BO3ZMOXKHOCTh
W3YYEHUS ITUCIHUIUIMH €CTECTBEHHO-HAYYHOM HANpaBJIE€HHOCTH U MPEIMETOB I'YMaHUTApHOTO
ukia. Jlornyeckoe MblluieHUe, (GpopMUpyeMOe MPHU HU3YYEHUH OOYYaroIUMUCS MOHATHHHBIX
OCHOB TE€OMETpUH, NpU JOKa3aTeIbCTBE TEOPEM U IMOCTPOCHUM UEMOYKHU JIOTHYECKUX
YTBEPKACHUM IPU PELIEHUU TIE€OMETPUYECKHX 3a7ad, YMEHHE BBIABUIATH M OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO UCIIOJIb3YIOTCS NP PEIIEHUH 3a/1a4 €CTECTBEHHO-HAyYHOr0 IIUKJIA,
B YaCTHOCTH (PU3MUYECKHX 3ajay.



Lenp ocBoeHus: mporpammsbl ydeOHOro Kypca "['eomeTpus" Ha yriayOJeHHOM YpOBHE -
pa3sBUTHE WHAMBUAYAIBHBIX CIIOCOOHOCTEH, OOydYaroUIMXCS NpPU M3Yy4EHHH T€OMETPHUH, Kak
COCTaBIISAIOLICH mMpenMeTHOM obmactu "Marematuka u wuH(popMmaTuka' depe3 obecreueHue
BO3MOXHOCTH HPUOOpETEeHHs] U UCIOJIb30BaHUS Oosiee IIyOOKMX TNeOMETpPUYECKHX 3HAaHUN U
JNEUCTBUH, CHEIM(PUUHBIX T'€OMETPUH, U HEOOXOJUMBIX JUIS YCHEIIHOTO MPOQPECCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpuopuTeTHBIMH 3a7]a4aMH Kypca T€OMETPUHU Ha yrIIyOJICHHOM YPOBHE, PACIIHPSIONIIMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

— PpAaclIMpeHHEe TMPEACTABICHUA O TEOMETPUM KaK 4YacTH MHUPOBOM KYJIbTYpbl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

— (QopmupoBaHuE NPEICTABICHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMAaTHYECKUX MOJEIAX, IO3BOJLIIOIIMX OINKCHIBATh W H3y4yaTb DPA3HbIC SIBJICHUSA
OKpYXKaloIllero MHpa, 3HAHUE MOHATUHHOro ammapara no pasueny "Crepeomerpus'
y4eOHOro Kypca reoMeTpHH;

— (QopmupoBaHUE YMEHHS BJIAJACTh OCHOBHBIMHU HMOHSATHIMH O POCTPAHCTBEHHBIX (pUTypax
U X OCHOBHBIMU CBOMCTBaMH, 3HaHHE T€OpeM, (POPMyYJI U yMEHHUE UX IPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PELICHHUS 3a/ay;

— (QopmupoBaHHME yMEHHUS DPACIO3HABaTh Ha YEpPTEKaxX, MOAEISAX U B PEATbHOM MHpeE
MHOTOTPaHHMKY U TeJla BPaLICHUs], KOHCTPYMPOBATh FEOMETPUUECKUE MOJIEIH;

— (¢opMUpoBaHME  IOHMMAHHUS  BO3MOXXHOCTHM  AaKCMOMAaTHYECKOTO  IOCTPOECHMS
MaTeMaTUYeCKUX Teopuil, (opMHUpOBaHME IOHMMAHUS POJM AKCUOMATUKU IIpU
IIPOBEJCHUH PACCYKICHMIA;

— (¢opMHpoBaHHE YMEHMS BJaJeTh METOJAaMHU J0Ka3aTelbCTB M AJTOPUTMOB pEIICHHUS,
YMEHMSI UX TPUMEHSITh, NPOBOAMUTH JOKA3aTEJIbHBIE PACCYKIEHUS B XOJAE pPELICHUS
CTEpEOMETPUYECKUX 3aJjady W 3aJad C MPaKTHUYECKUM coJepxkaHueM, (OpMHUpPOBaHUE
IPEJICTaBICHUSI O HEOOXOJUMOCTU J0Ka3aTeNIbCTB P OOOCHOBAaHUM MaTEMATUYECKUX
YTBEPKACHUM U POJIM aKCHOMATHKHU B IPOBEIECHUM IE€IYKTUBHBIX PACCYXICHU;

— Dpa3BUTHE U COBEPILICHCTBOBAHME HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM
oOyJaronuxcsi, H03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIX YMEHUH, KpUTUYHOCTH
MBIILLIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

— (¢opMupoBaHHe (QYHKIIMOHAIBHON TI'PaMOTHOCTH, pEJIEBAHTHOW TIE€OMETPUH: YMEHHUS
pacno3HaBaTh IPOSIBICHUS T€OMETPUUYECKUX MOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peaJbHBIX JKU3HEHHBIX CUTYallUsIX M TNpPH HM3YyYEHUU JPYTUX Y4YeOHBIX MpPEJAMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJIEIMPOBAHUS PEAIbHBIX CUTYaIM,
MCCJIEIOBAHMSI IOCTPOEHHBIX MOJEJIEN, MHTEPIPETALMH MTOJTYyYEHHbBIX PE3YJIBTATOB.

[lepexox kK M3y4EeHUIO TEOMETPUHN Ha YIITyOJICHHOM YPOBHE ITO3BOJISIET:

— co3aarhk ycnmoBus Ui auddepeHnmanuy oOydeHHs, MOCTPOCHUS WHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECMEeUYHTh YIIyOJeHHOE W3y4YeHHE TeOMETPUU Kak
cocTaBJsitolel yuedHoro npeamera "Maremaruka'.

YueOublii kypc "BeposiTHOCTh u cTaTHUCTHKA" YIIyOJIEHHOTO YpPOBHS SIBISETCS
IPOJIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4eOHOTO Kypca YriyOJIeHHOTO YPOBHS Ha ypOBHE
cpenHero oobmero oOpa3zoBaHus. Y4YeOHBIM Kypc MpenHasHaueH s (QOpMHUPOBaHUS Y
00y4JaromuXcsi CTAaTUCTUYECKOW KYJIbTYpPhl M TMOHMMAHUS POJIM TEOPHUH BEPOSTHOCTEH Kak
MaTeMaTHYECKOTO HHCTPYMEHTA JUIS U3YUEHUs CTy4YalHBIX COOBITHI, BeTHMUMH U TiporieccoB. [Ipu
U3y4eHUH Kypca OOOTaIaloTCsl MPEICTABICHHs, OOYYAIONMXCS O METOJaX HCCIeIOBaHUS
W3MEHYMBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH W OOIIMHOCTH MaTeMaTHYECKUX
METOJIOB TMO3HAHWS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO €CTeCTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS.

Conepxanue y4eOHOTO Kypca HalpaBiICHO Ha 3aKpeIUICHHWE 3HAHWH, MOTYyYCHHBIX TPU
M3YYEeHUU Kypca Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha Pa3BUTHUE MPEACTABICHUH O
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CIIy4alHbIX BEIMUYMHAX M B3aMMOCBSA3SIX MEXKIY HUMH Ha BaXXHBIX ITPUMEPaX, CEO)KEThI KOTOPBIX
MOYEPIHYTHI U3 OKpY’Karollero Mupa. B pesynprate y 00ydaronmxcss JOHKHO COPMHUPOBATHCS
OpefCTaBiIeHue O Hauboiee YHNOTPeOUTENbHBIX W OOIMX MaTeMaTHYECKHUX MOJENsX,
UCMOJNb3YeMBbIX /Il  ONUCAaHMsl AHTPOIOMETPUYECKHX M JeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B pPa3NUYHBIE pOJa HW3MEPEHHUAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUI U IIPOLIECCOB B 00LIECTBE. Y UeOHBIH
Kypc sBIsieTcss 0a30i JJIsi OCBOCHHS BEPOATHOCTHO-CTATUCTHUECKUX METOJI0B, HEOOXOIMMBIX
CHELUAJINCTaM HE TOJIbKO WHXXEHEPHBIX CIIELHUAJIbHOCTEH, HO TaKK€ COLUAIBHBIX U
NICHXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIC OOIECTBEHHBIE HAYKH B 3HAYMTEIBHOM Mepe
UCIIOJB3YIOT anmnapaT aHajau3a 001bIIuX JaHHbIX. L[eHTpaibHy0 4acTh yueOHOro Kypca 3aHUMAEeT
oOcyx/eHue 3aKoHa OONBIIMX dYHCENl - (YHIAMEHTAIBHOTO 3aKOHA IPHPOJIBI, HWMEIOIIEro
MaTeMaTHUYEeCKyIo (popMaan3anuio.

B cooTBeTcTBHU € yKa3aHHBIMH LIEISIMU B CTPYKType ydeOHOro kypca "BepostHOCTh u
CTaTUCTHKA" Ha YINIyOJEHHOM YpPOBHE BBIJEJIEHBl OCHOBHBIE COJEpIKATEIbHbIE JIMHUU:
"Cayuvaiinbeie coObITHS U BeposiTHOCTH" 1 "CitydaiiHble BEIMYMHBI U 3aKOH OOJIBIINX Yrcen".

IToMrMO OCHOBHBIX JMHUH B Yy4€OHBIM KypcC BKJIFOUEHBI 3JIEMEHTBl TEOpHM IpadoB U
TEOPUU MHOKECTB, HEOOXOAUMBIE ISl MOJIHOLIEHHOTO OCBOEHMSI MaTepHalla JaHHOIO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYECKUX Y4eOHBIX KYPCOB.

Copepxanne nuHuM "CiydaliHble COOBITUSL U BEPOSITHOCTH" CIYXHUT OCHOBOM st
(bopMHpOBaHUs IPEICTABICHUN O pacIpeie/leHUH BEPOSITHOCTEN MEX Ty 3HAUCHUSIMU CITy4alHbIX
BEJIMYMH. BakHYI0 4acTh B 3TOM COACPKATEIBHOMN JIMHUM 3aHUMAET U3y4EHHE T€OMETPUIECKOTO
U OMHOMHAIBHOTO pacHpeieleHuii U 3HAKOMCTBO C HUX HENPEPBIBHBIMU aHAJOraMH -
MO0KAa3aTeIbHBIM U HOPMAJIbHBIM Paclpe/IesICHUsIMU.

Tewmbl, cBA3aHHBIE C HENPEPBIBHBIMU CIy4YallHBIMU BEJIMYMHAMHM U PACHPEICIICHUSMU,
AKLEHTUPYIOT BHUMaHHE OOYy4alolUXCsl HAa ONMCAHMM M W3YYEHHUM CIIy4YalHBIX SIBICHUH C
IIOMOIIIBI0 HENpepbIBHBIX (QyHKUUH. OCHOBHOE BHUMAHHE YJENAETCs IO0Ka3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B yueOHOM Kypce mnpeaycMaTpuBaeTCsl O3HAKOMHUTEIbHOE H3YUEHHE CBSI3U MEXIY
CIIy4aifHBIMU BEJTMYMHAMH M OTHCAHUE STOU CBSI3U C MOMOUIBIO KOA(D(UIIMEHTA KOPPETSAIHHA U
€ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHl COJEp)KaHUs pa3BUBaOT TeMy "Jlmarpammbl
pacceuBaHus", I3Y4CHHYIO Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHusl, © BO MHOTOM OIHPAIOTCS
Ha CBEJICHUS U3 KypCOB airedpbl U T€OMETpUH.

Eme ogun anemMeHT copep:kaHusl, KOTOPBIH Mpeiaraercs Ha 03HaKOMUTEIIbHOM YPOBHE -
MOCJIEI0BATEIBHOCTD CITy4YalfHbIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOUINX B €IWHUILy BPEMEHHU.
O3HakoMJIEHHME C paclpeieieHUeM BEpPOSITHOCTEM KOJIMYeCTBAa TaKUX COOBITHMH HOCUT
pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTyaJbHBIM JJIs OyIyluX aOUTYypHEHTOB, MOCTYMAIOLINX
Ha YydeOHble CHEIUAIbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMH HayKaMM, IICUXOJIOTHEH U
YIIPaBIEHUEM.

BHyTpeHHsIsl oleHKA BKJIKIOYaeT:

— CTapTOBYIO JUArHOCTHKY;

—  TEKYLYI0 U TEMaTU4YECKYIO OLEHKY;

— UTOTOBYIO OIICHKY;

— TIPOMEXYTOUYHYIO aTTECTaIHIO;

— TICHXOJIOrO-TIeIaroru4eckoe HabIoIeHUE;

— BHYTPEHHUI MOHUTOPUHT 00pa30BaTENIbHBIX JOCTUKEHUM 00ydaromuxcsl.

JUIMTeNbHOCTh KOHTPOJBHOM paloThl, sBistomieics (opMoil MUCbMEHHOW HPOBEPKU
pe3yibTaToB OOy4YeHHMsS C IeNIbI0 OLEHKH YPOBHSA JIOCTHXKEHUS TMPEeIMETHBIX U (MJIH)
MeTanpeIMETHBIX Pe3yIbTaTOB, COCTABIISIET OT OJHOTO JI0 IBYX YPOKOB (He Ooisiee uem 45 MUHYT
KaXKJIbIi ).

JIMUTEIbHOCTh TIPAKTUYECKON pPaOOTHI, SBISAIOMICHCS (OpPMON OpraHU3aUN YIEeOHOTO
npoliecca, HaIpaBJICHHOM Ha BBIPAOOTKY y OOYyYalOMIMXCSl MPAKTHUYECKHX YMEHMH, BKIIOYas
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nabopaTopHble, MHTEPAKTUBHbIE M WHBbIE pabOTBl M HeE SBISOIIEHCS (OpMONH KOHTPOII,
COCTAaBJISIET OJIMH YPOK (HEe OoJiee 4em 45 MUHYT).

IIpu sToM 00BEeM y4eOHOrO BpPEMEHH, 3aTPauyMBACMOT0 Ha MPOBEACHUE OIIEHOYHBIX
npoueayp, He noikeH npesbimath 10% ot Bcero o0bema y4eOHOTO BpeMEHH, OTBOJAMMOIO Ha
M3YYCHUE JAHHOTO y4eOHOro mpeaIMeTa B IaHHOM IpyIIe B TEKyIeM y4eOHOM roay".

2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O IPEJIMETA
MATEMATHKA (YI'IYBJEHHBIN YPOBEHD)

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh M CHOCOOHOCTH OOYyYaromuxcs
PYKOBOJCTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEW TO3UIMEH THIYHOCTH, CHCTEMOU IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKJIEHUH, COOTBETCTBYIOIIUX TpPaJAUIUOHHBIM
[IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACHIMPEHUE )KU3HEHHOTO OIBITA M OIBITA JCATCILHOCTH B
Ipolecce  pealu3alMd  CPeICTBAaMU  y4eOHOro  MpeaMeTa OCHOBHBIX  HalpaBlieHUI
BOCIIUTATEIbHOM AEATEIBHOCTH.

B pesynbrate usyuyenus ydeOHoro mpeamera OVIIn.03 Martemaruka y oOyuaromierocs
OyayT chopMupOBaHBI CIIEAYIOMINE TUYHOCTHBIE Pe3yJIbTAThI:

B coorBercTBuUM ¢ TpeboBanusamMu ®PI'OC COO YTo4uHeHHbIe JINYHOCTHbIE Pe3yJIbTAThI
@011 COO

IpaXkIaHCKOrO BOCITUTAHUS: 1) TpaXXJaHCKOTO BOCTINTAHUS:

—  c(hopMHPOBaHHOCTH T'PAXKAAHCKOH MOZUINA —  c(hopMHPOBaHHOCTH T'PaKAAHCKOM MO3UINH
o0ydarorerocs Kak akTHBHOTO 1 OTBETCTBEHHOT'O WICHA o0yyatorerocs Kak akTHBHOTO U
poccHiicKOTO 00I1IeCTBa; OTBETCTBEHHOTO YJIEHA POCCHICKOTO

—  OCO3HaHHE CBOMX KOHCTUTYLUOHHBIX IIPaB U o01mecTBa;
00s13aHHOCTEH, yBaXKEHHE 3aKOHA U ITPABOIOPSIIKA; —  IpeAcTaBICHHE O MAaTEMaTHYEeCKUX OCHOBAaX

—  IPUHATHE TPAAUIIMOHHBIX HAIIMOHAJBHBIX, (YHKIIMOHUPOBAHUSI Pa3IIMYHBIX CTPYKTYP,
00I11e4eI0BEYECKUX T'YMaHUCTUYECKUX U SIBJIICHUH, NIPOLIElyp I'PaXkIaHCKOIO
JIEMOKPaTUYEeCKUX LIEHHOCTEH; oO1iecTBa (BBIOOPHI, OIPOCH! U APYTOEL);

—  TOTOBHOCTBb IIPOTUBOCTOSTH UJCOJIOTHUH DKCTPEMU3MA, —  YMEHHE B3aUMOJIEHCTBOBAT C
HallMOHAJIN3Ma, KCeHO()OOHH, TUCKPUMUHALIIH 110 COLMAIBHBIMU HHCTUTYTaMH B
COLIMANIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM COOTBETCTBHH C UX (GYHKIMSIMH 1
MpU3HAKaM; Ha3HAYEHHUEM.

—  TOTOBHOCTH BECTH COBMECTHYIO JI€SITEIbHOCTH B
MHTEpecax rpakAaHCKOTo 00IIeCTBa, y4acTBOBATH B
caMOYIpaBJICHUH B 0011e00pa30BaTeIbHON OpraHu3auu
U IeTCKO-IOHOIIECKUX OpraHu3alusix;

—  yMeHHe B3aHMOJICHCTBOBATh C COLMAIIEHBIMU
MHCTUTYTaMH B COOTBETCTBUH C UX (QDYHKLIUSIMHU

Ha3HauYCHHUEM;
—  TOTOBHOCTb K 'yMAaHHUTapHO! U BOJOHTEPCKOM
JISSITETIbHOCTH;
MaTPUOTUYECKOrO0 BOCIIMTAHHUS: 2) MaTpUOTHYECKOTO BOCITUTAHMS:
—  chOpMHPOBAHHOCTH POCCUICKO rpaxTaHCKOU —  c(OpPMHPOBAHHOCTH POCCUICKOM
UAECHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY rpaXkJaHCKON UICHTUYHOCTH,
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Nepen PoauHoM, —  YBQOXCHHSA K MPOIUIOMY U HACTOAIIEMY
TOpPIOCTH 32 CBOM Kpal, cBoro PonuHy, cBOM sA3bIK U POCCHIICKOI MaTEeMaTHKH,
KyIbTypYy, IPOILIOE U HACTOAIIEE MHOTOHAIMOHAIBHOTO | —  [[eHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM
Hapoza Poccuw; POCCHUICKNX MaTeMaTHKOB U POCCUMCKOM
—  IICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, MaTEMAaTHYECKOM IIKOJIEI,
HCTOPUICCKOMY M MPUPOJHOMY HACICINIO, MTAMATHUKAM, | —  KCHOJIb30BAHUE ATUX JIOCTUKEHUHN B JPYTUX
TpaauuusaM Haponos Poccun, noctuxenusim Poccuu B HayKax, TEXHONIOTUsX, chepax SIKOHOMHKH;

HayKE€, UICKYCCTBE, CIIOPTE, TCXHOJIOTUAX U TPYIC,
- I/IIIGI\/'IHaH yGC)K)IeHHOCTB, TOTOBHOCTD K CIIY>KCHHUIO U
3alIUTC OTC‘{CCTBa, OTBCTCTBCHHOCTH 3a €Iro CyIlI)6y;

AYXOBHO-HPABCTBCHHOT'O BOCIIMTAHUSA: S)HYXOBHO'HpaBCTBCHHOFO BOCIIMTaHUA:
— OCO3HAaHNUEC NYXOBHBIX HeHHOCTeﬁ pOCCHﬁCKOFO HapoJa, — OCO3HAHHUEC JYXOBHBIX HGHHOCTCﬁ
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c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
3THYECKOTO TTOBEICHUS,

CIOCOOHOCTH OIICHUBATh CUTYAITUIO I IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIa/la B IOCTPOCHUE YCTONUHUBOIO
Oymyuero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTENAM U (HIIN)
JIPYTUM 4JI€HaM CEMbHU, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOT'O MTPUHATHS LICHHOCTEW CEMEMHON KU3HU B
COOTBETCTBUH C TpaaulMsaMu HapoaoB Poccuy;

poccuiickoro Hapoja,

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMSsI, STHIECKOTO MOBEICHHUS,
CBSI3aHHOTO C MPAKTHYECKUM [TPUMECHEHHUEM
JOCTHKEHHUIH HAYKH U JIESITEIbHOCTHIO
YUYEHOTO,

0CO3HAHHE JINYHOTO BKIIa/Ia B MOCTPOCHHE
YCTOHYUBOTO OYAYIIEro;

OCTCTUYCCKOT'O BOCIIUTAHUA:

3CTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYas ICTETUKY
ObITa, HAYYHOTO M TEXHUIECKOTO TBOPUECTBA, CIIOPTA,
TpyZla ¥ OOIIIECTBEHHBIX OTHOIICHHH;

CIIOCOOHOCTH BOCHIPUHUMATh Pa3INYHbIC BUIBI HCKYCCTBA,
TPaAWIH ¥ TBOPYECTBO CBOETO U JPYTHX HAPOJOB,
OIIYIIATh 3MONMOHAIBLHOE BO3/ICHCTBHIE UCKYCCTBA,
yOeXIEHHOCTh B 3HAYMMOCTH JJIs TMIHOCTH 1 00IIecTBa
OTEYECTBEHHOTO U MHPOBOT'0 HCKYCCTBA, STHUUECKUX
KYJIBTYPHBIX TPAAULUI U HAPOJHOI'O TBOPUECTBA;
TOTOBHOCTB K CAMOBBIPKEHHIO B Pa3HBIX BUAAX
HCKYCCTBA, CTPEMIJICHHE MPOSABIIATH Ka4eCTBA TBOPUYECKON
JIMYHOCTH;

4) 5CTETUYECKOT0 BOCIIUTAHUS:

ICTETUYECKOE OTHOLICHHUE K MUpPY, BKIIOUas
3CTETHKY MaTeMaTHIECKIX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad,
pELIeHUH, pacCyKIEHUH,
BOCIIPUMMYHBOCTh K MATEMAaTHIECKUM
aCITIEKTaM Pa3INYHBIX BUIOB HCKYCCTBA

(bU3MYECKOTO BOCITUTAHMS:

c(OpMHPOBAHHOCTH 310POBOTO U Oe301macHOTro 00pasa
JKM3HHU, OTBETCTBEHHOT'O OTHOILICHHUS K CBOEMY 3/10POBBIO;
MOTPEOHOCTH B (PM3UIECKOM COBEPIICHCTBOBAHNH,
3aHATHAX CIIOPTHBHO-03/I0POBUTEIIBHOH JIESITENEHOCTHIO;
AKTHBHOE HENPHUITHE BPETHBIX IPUBBIUCK U MHBIX (HopM
NPUYUHEHUS Bpeaa GU3HIECKOMY U IICHXUYECKOMY
3/I0POBBIO;

5) GpU3NUECKOTO BOCTIUTAHHUS:

c(hOpMUPOBAHHOCTH YMEHUS TPUMCHSATh
MaTeMaTHYeCKHe 3HaHUS B HHTEPEecax
30pOBOTO M 0€30macHOro oOpasa XKH3HH,
OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
3JJ0pPOBBIO (3AOPOBOE ITUTAHME,
cOaaHCHPOBAHHEIHN PEKUM 3aHATUH H
OTJbIXa, peryisipHas pusnuueckas
aKTHBHOCTD),

(bu3uYecKOe COBEPIICHCTBOBAHKE MIPU
3aHATHIX CIIOPTUBHO-0310POBUTEIBHON
JIESITeTIbHOCTHIO;

TPYJAOBOI'O BOCIIUTAHMUSL:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa,
Tpyaonrooue;

TOTOBHOCTB K aKTUBHOI! €A TEIbHOCTH TEXHOJIOTHYECKOMH
Y COLMANIbHOM HANpaBIEHHOCTH, CHOCOOHOCTh
MHHIMMPOBATh, INTAHKPOBATh U CAMOCTOSTEIILHO
BBITIOJIHATDH TaKYIO JCATCIbHOCTD,

MHTEpeC K pa3IM4HbIM cepam npodeccuoHaIbHON
JACATCIBbHOCTH, YMEHUEC PCAIN30BbIBATH COOCTBEHHbBIE
JKU3HCHHBIC I1IJIAHBI,

TOTOBHOCTB H CITIOCOOHOCTH K 0Opa30BaHUIO U
caM000pa30BaHMIO Ha MPOTSIKEHUH BCEH )KU3HMU;

6) TPYIOBOTO BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IEHHOCTH
TPYHOIFOOuS,

HHTEpeC K Pa3InIHBIM chepam
poeCCHOHANBHOM NesITeIbHOCTH,
CBsI3aHHBIM C MATEMAaTHKOW U €
MIPUIIOKCHUAMU,

YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP
Oynymei mpodeccuu U pearn30BhIBaTh
CcOOCTBEHHBIE YKU3HEHHBIE IIJIAHBI,
TOTOBHOCTh U CTIOCOOHOCTH K
MaTeMaTHYECKOMY 00pa30BaHUIO U
camM000pa30BaHUIO Ha MMPOTSKCHUHU BCel
JKU3HH,

TOTOBHOCTB K aKTHBHOMY y4acCTHIO B
pELICHNH NPaKTHIECKNX 33/1a4
MaTeMAaTHYECKOW HATIPABICHHOCTH;

OKOJIOTHYCCKOT'O BOCTIMTAHUA .

c(hOpMHPOBAHHOCTH IKOJIOTUIECKON KYJIbTYPHI,
IIOHHUMAHUEC BJINAHUA COLINAJIBHO-DKOHOMHNYCCKUX
MPOIIECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMAIBHOU
Cpelsl, OCO3HaHHUE INI00ATBHOTO XapakTepa
9KOJIOTHYECKUX TPOOIIeM;

7) DKOJIOTUYECKOTO BOCITUTAHMUSI:

SKOHOMHYECKHUX IPOIIECCOB Ha COCTOSTHHE
MIPUPOJIHOM M COLIMAIIBHON Cpeibl,
0CO3HaHME TI00ATFHOTO XapaKTepa
9KOJIOTHYECKUX TPOOIIEM,

OpHEHTAIMS Ha IPUMEHEHHE
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IUTAHUPOBAHKE U OCYILECTBICHUE JeUCTBUH B
OKpY’Karollei cpelie Ha OCHOBE 3HAHMS IIeJIeH
YCTOIUYUBOTO Pa3BUTHUS Y€JIOBEUECTBA;

AKTUBHOE HETIPUATUE NEUCTBUMN, IPUHOCSILIUX BpeL
OKpYyXarolleu cpene;

yYMEHHE TIPOTHO3UPOBaTh HEOIAronpusTHEIC
SKOJIOTUYECKHUE MOCIIEACTBUS PEATPHHAMAEMBIX
JIEHCTBUY, IPENOTBPALLATh UX;

paciIipeHue OIbITa AeATeIbHOCTH SKOJIOTHUECKOH
HaNpaBJIeHHOCTY;

MaTeMaTUUECKUX 3HAHUH 11 pelIeHus
3a7ad B 00JIaCTH OKPY’KAIOLIEH cpebl,

—  IUTAHUPOBAHME ITOCTYIIKOB U OIIEHKH X
BO3MOJKHBIX TIOCIIEICTBHI IS
OKpYXaroLlel cpenbl;

HNCHHOCTHU HAYYHOT'O ITO3HAHUA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00IIIeCTBEHHOH NMPAKTHKH, OCHOBAHHOTO Ha JHaJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJINKYIBTYPHOM MUDPE;

COBEPIIEHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOM
KYJIBTYPHI KaK CPEICTBA B3aUMOCHCTBHUS MEXIY JIIOAbMH
Y TI03HAHUSI MUPA;

OCO3HaHUE [IEHHOCTH HAYYHOU JESITeNbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH POEKTHYIO U UCCIIEI0BATENbCKYIO
JCATCIIBHOCTH I/IHL[I/IBI/I)IyaJ'H)HO HB rpynne.

8) LEeHHOCTH HAYYHOTO MO3HAHUS:

—  chOpMHPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO
pa3BUTHA HAYKH U OOIECTBEHHOU
MIPAaKTHUKHU, IOHAMaHUE MAaTEeMaTHIECKOH
HayKH Kak c(epbl 4eT0BEUECKON
JIESITETTHHOCTH, 3TAIIOB €€ Pa3BUTHA U
3HAYMMOCTH JIJIS Pa3BUTHS [TMBITH3AIHH,

—  OBJIAJICHHE SI3LIKOM MAaTEMAaTHKHU U
MaTeMaTUYECKOU KyJIbTypOil KaKk CPEICTBOM
MO3HAHUS MHpA,

—  TOTOBHOCTH OCYIICCTBIISTH MPOCKTHYIO U
HCCIICI0OBATEIbCKYIO ICATCIBHOCTh
WHIUBUYAILHO U B TPYIIIE.

B mpomecce pocTWKEeHMsI JMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MPOTrPamMMBbl IO
MaTeMaTuke y  OOydYalomIUXCS ~ COBEPIICHCTBYETCS ~ SMOIMOHAJIBHBIA  WHTEIUIEKT,
IpeIoiIararmui copMupOBaHHOCTH:

— caMoperyJupoBaHUs, BKJIFOYAIOIIETO CaMOKOHTPOIIb, yYMEHHE MPUHUMATH

OTBETCTBEHHOCTD 3a CBOE IMOBEICHUE, CIIOCOOHOCTh aJanTHPOBATHCS K AMOIIMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

— BHYTpPEHHEH MOTHBAIMH, BKJIIOYAIOLIEH CTpEMJIEHHWE K JIOCTH)KEHUIO LENH U YCHeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOSI U3 CBOMX BO3MOXKHOCTEH;

— SMIATHM, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAJIBHOE COCTOSIHME JAPYIHX,
YUUTBIBATh €r0 NPHU OCYILECTBIEHUH KOMMYHHUKAIMH, CIIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHUIO;

—  COLMAJIbHBIX HAaBBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOLIEHUS C JPYTUMHU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

B pesynbrare usyudenus ydeOHoro npeamera OVIIn.03 Maremaruka y oOyuaromierocs
Oyayr chopMupoBaHbl MeTanpeAMeTHbIe Pe3yJbTaTbl, OTPAXEHHbIE B YHUBEPCAIbHBIX
y‘-Ie6HI)IX ﬂeﬁCTBHHX, a4 HMMCHHO — IIO3HABATCJIbHBIC YHHBCPCAJIBbHBIC yqe6HHe I[CI\/’ICTBI/ISI,
KOMMYHHKAaTHBHbIE YHHUBEpCaJlbHble Yy4yeOHble JEHCTBUSA, PpETrYISITHBHBIE YHHUBEPCAJIbHBIE
yqe6HHe HeﬁCTBHﬂ, COBMECTHaiA ACATCIBHOCTD.

MeTaHpe,I[MeTHHe PE3YyIbTaThl OCBOCHUSA IPpEAMETA:

MetanpeaMeTHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTo4yHeHHbIe YHUBepPCAJIbHbIE
pe3yJibTaThl, ®rocC Coo yueOHble geiicrBus (YY)
OTpa’keHHbIEC B @O0II COO
YHHBEPCAJIBHBIX

Y4eOHBIX

JelCcTBUSIX

Osnanenne a) 0a30BbIe IOTUYECKHUE IEHCTBUS: 1) 6a30BbIe TOTHYECKHE TEHCTBUS:
YHUBEPCAITBbHBIMHA — CaMOCTOSTECIIBHO q)OpMyIII/IpOBaTB u — BBIABJIATH U XapaKTCPU30BaATh
yueOHBIMH AKTYyaJIM3MPOBATh MPOOIIEMY, pacCCMaTPHUBATh CYIIECTBEHHBIC MPU3HAKH
TIO3HAaBATCIIbHBIMU €€ BCCCTOPOHHE, MAaTEMAaTHYCCKUX 06’I)CKTOB,
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JEHCTBUSIMU:

— YCTaHaBIMBATh CYNICCTBECHHBIN MPU3HAK HIIH
OCHOBAHUS JJIS CPABHEHWS, KJTACCH(DHUKALINN 1
0000111EH NS,

—  ONpeneNsTh LeIH ACATeIbHOCTH, 33/1aBaTh
napaMeTpsl ¥ KPUTEPUH UX TOCTHIKCHUS,

—  BBUIBIISITh 32aKOHOMEPHOCTHU M MPOTUBOPEUHS B
paccMarpuBacMbIX SIBICHHSX;

— BHOCHUTH KOPPCKTHBBI B ICATCILHOCTD,
OIICHUBATh COOTBETCTBUC PE3YJIHTATOB LICIISM,
OIICHUBATh PUCKH MOCIICICTBHIA
JIEATEILHOCTH,

— pa3BHBAaTh KPEATHBHOE MBINUICHUC MIPH
peLICHUH )KU3HEHHBIX POOIIEM;

MOHSITHI, OTHOILIEHUN MEXTY
MOHIATHSIMH, (POPMYITHPOBATH
ONpENEIICHUS TOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN
MIPHU3HAK KIacCU(UKAIIH,
OCHOBAaHUS 11 0000IIEHNS U
CpaBHEHUS, KPUTCPHH
MPOBOIUMOTO aHAIIH3A;

— BOCIIPHUHUMATH, (JOPMYIIHPOBATH U
peoOpa30BhIBATH CYXKICHHUS:
YTBEpPAUTEIILHBIC U
OTPHIIATENILHBIC, CTMHUIHEIC,
YacTHBIC U O0IIKE, YCIOBHBIC,

— BBISBJISITH MAaTEMATHYCCKHE
3aKOHOMEPHOCTH, B3aMOCBSI3HU H
MIPOTHBOpEYHA B (haKTax, TaHHBIX,
HaOJIOICHUSIX U YTBEPIKICHIIX,
TpeUIaraTh KpUTEPUH IS
BBISIBIICHHSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

— J€JIaThb BBIBOABI C UCIIOJIb30BAHUEM
3aKOHOB JIOTHUKH, I[eI[yKTI/IBHI)IX nu
MHIYKTUBHBIX YMO3aKIOUCHUH,
YMO3AKJIIOYEHUH IO aHAJIOTUH;

— IPOBOIUTEH CAMOCTOSITEIHHO
JI0Ka3aTeIbCTBA MATEMAaTHUYECKUX
YTBEp KICHUM (TIPSAMBIC H OT
MIPOTHBHOTO), BEICTPAUBATh
apryMeHTaIHIO, IPHBOIUTH
MIPUMEPEI 1 KOHTPIIPAMEPHI,
000CHOBBIBaTh COOCTBEHHBIC
Cy)K}IeHI/ISI " BBIBOJIBI,

— BBIOMpATh CIOCO0 pelIeHHs
y4eOHoiIl 3a1aun (cpaBHUBATh
HECKOJIbKO BAPUAHTOB PEIICHUS,
BEIOMpATh HaNOO0JIee TIOIXOIATIIHI
C Y4€TOM CaMOCTOSITEIIEHO
BEIJICIICHHBIX KPUTEPHCB).

0) 6a30BBIC UCCIIEIOBATEIILCKHE ICHCTBHS:

— BJAAETh HABBIKAMH YIEOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIeSATETbHOCTH, HABBIKAMU Pa3pelieHHst
npo0eM;

—  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEILHOMY MOMCKY METOJ/I0B
pelIeHUs MPaKTUIECKUX 3aja4, TPUMEHEHUIO
Pa3IMIHBIX METOJIOB ITO3HAHHUS,

— OBIIaJICHHE BHIAMH JI€ITEILHOCTH 10
TIOJTYYCHHIO HOBOTO 3HAHUS, €T0
HHTEPIPETALNH, IPeoOpa30BaHUIO H
MPUMEHECHHUIO B Pa3IIMYHBIX YI€OHBIX
CUTYaLUsAX, B TOM YHCIIE NIPU CO3aHUU
Y4eOHBIX U COITUATBHBIX MPOEKTOB;

— (dopmupoBaHE HAYYHOTO THITA MBIIIJICHHS,
BJIa/ICHUE HAyYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMH MOHITHAMHU U METOAAMHU;

— CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u B 00pa30BaTeIbHON ACITEITLHOCTH U
JKU3HCHHBIX CHTYaIUsX;

—  BBIIBIATH MPUYHHHO-CIICJCTBEHHBIC CBSI3U H

2) 6a30BbIe HCCIIEIOBATEIILCKHE

JIEUCTBUSI:

— WCIIONIF30BATh BOMIPOCH Kak
HCCIIEIOBATEIbCKUHA HHCTPYMEHT
MO3HaHuUs, HOPMYIUPOBATH
BOTIPOCHI, (GPUKCHPYIOIIHE
MIPOTHBOpPEUHE, TPOOIEMY,
YCTaHABJIMBATH HCKOMOE U JAHHOE,
(opMHpOBATE TUIIOTESY,
apryMeHTHPOBATh CBOIO TIO3HIIUIO,
MHEHHUE;

— -IIPOBOJIUTH CAMOCTOSTEIBHO
CIUIAHHPOBAHHBIN KCIICPHMEHT,
HCCIICIOBaHHE TI0 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHIECKOTO
00beKTa, ABJICHMSI, TIpoIiecca,
BBISIBJICHHIO 3aBHCUMOCTEH MEX Iy
00bEKTaMH, SBJICHUSIMH,
MpoIeccamu;

— CaMOCTOSITETIFHO (OPMYIHPOBATH
00001IEeHNs U BBIBOJBI IO
pe3yabpTaTaM MpOBEACHHOTO
HaAOJIIOIEHUs, UCCIICAOBAHNS,
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aKTyaJIM3UpOBaTh 33/1a4y, BBIJIBUI'ATh
THIIOTE3Y €€ PeICHUs, HAXOIUTh apTyMEHTHI
IUISL IOKa3aTebCTBA CBOUX YTBEPKICHHI,
3a7aBaTh apaMeTphbl U KPUTEPHUH PEILCHNUS;
AQHAIM3UPOBATH MOJyYEHHBIC B XOI€ PEILCHUS
3a7a4u pe3yJabTaThl, KPUTHYESCKU OLICHUBATD
UX JOCTOBEPHOCTH, IPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh
MPUOOPETEHHBIN OMBIT;

pa3pabaTbIBaTh IUTaH PELIeHUs POOIEMBI ¢
YYETOM aHAIM3a UMEIOIIUXCS MaTepPHAIbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

OCYIIIECTBIIATD LICJICHATIPABICHHBI OUCK
HepeHoca CPeICTB U CII0CO00B ISHCTBHUS B
po¢eCCHOHATBHYIO CPENY;

YMETb IEPEHOCUTh 3HAHUS B II03HABATEIILHYIO
U TIPaKTHYECKYI0 001acTH
JKU3HEACSATEIBHOCTH;

YMEThb UHTETPUPOBATH 3HAHUA U3 PA3HBIX
MpeIMETHBIX 00IacTel;

BbIABUT'aTb HOBBIC UACH, IpEAJIaraTb
OpHUT'MHAJIbHBIC TOAXOAbI U PECHICHUS

CTaBUTH NPOOJIEMBI U 3aJ1a4H, JOIYCKAIOLINE
IBTCPHATHBHBIC PEILCHUS;

OIICHUBATh JOCTOBEPHOCTh
MOJIyYECHHBIX PE3yJIbTATOB,
BBIBOZIOB M 0000IIEHHI;

— MPOTrHO3UPOBATH BO3MOXKHOE
pa3BHUTHE Hpoliecca, a TAKXKe
BBIJIBUTATh MPE/IIOJIOKECHUS O €r0
Pa3BUTUH B HOBBIX YCIIOBHSX.

B) paboTa ¢ mH(popMaIHei:

BJIaJICTh HAaBBIKAMH TOJTYYCHHUS HH(OpMAITIH
W3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIISATh ITOWCK,
aHaIN3, CHCTEMAaTH3AIII0 W HHTEPIIPETAIIIIO
nH(opManuK pa3IMYHbIX BUIOB U (GOPM
Npe/ICTaBIICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopmaTax ¢
YYeTOM Ha3HauyeHHs HH(QOpMaLUK U LeJIeBOH
ayJUTOPUH, BEIOUPAst ONTUMATIBHYIO (hOpMY
NPE/ICTaBIICHUS U BU3YallU3allnHy;

OIICHUBATh JOCTOBEPHOCTD, JISTHTUMHOCTD
WHPOPMALINH, €€ COOTBETCTBHE IIPABOBEIM U
MOPAITbHO-3THIECKUM HOPMaM;
HCIIONIB30BaTh CPEIICTBA HH(POPMAIIMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B pEIICHIH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHHU3alOHHBIX 3324 C COOJII0ICHUEM
TpeOOBaHUIT SPrOHOMHKH, TCXHUKH
0€30IaCHOCTH, TUTHEHBI,
pecypcocOepekeHus1, MPaBOBBIX U ITHIECKUX
HOPM, HOPM HH(OPMAITMOHHOU
0€e30IaCHOCTH;

BJIa[ICTh HABBIKAMU PACTIO3HABAHIS U 3AIIUTHI
nHPOpPMAINH, HHPOPMATMOHHOM
0e30MaCHOCTH JIMYHOCTH.

3) paborta ¢ uaHpOpMAIHCHi:
-BBISBIIATH AC(UIHUTH HHpOpMALHH,
JaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOIIPOC U JUIS PELICHHUS 3a1a4H;
-BBIOMPATh HHPOPMALIHIO U3
UCTOYHHUKOB PA3JIHMYHBIX THIIOB,
aHaIM3UPOBATh, CUCTEMATH3HUPOBATh
U MHTEPIIPETHPOBATh UHHOPMALIUIO
pa3nuuHbIX BUIOB U Gopm
HPE/ICTaBICHHS;

-CTPYKTYpUPOBaTh HH(pOpPMAIIHIO,
NPENCTaBIAT €€ B PA3IHYHBIX
(bopMmax, WITFOCTPUPOBAT
rpaduvecku;

-OLICHHUBATh HaJISKHOCTh
HHGOPMALIUH IO CAMOCTOSTEIIBHO
cOpMyITHPOBAHHBIM KPHUTEPHSIM.

OBnazacHue
YHUBEpPCaIbHBIMU
KOMMYHHUKATUBHBIM
H ICUCTBHSAMMU:

a) obIeHue:

OCYILECTBJISITh KOMMYHUKAIIUU BO BCEX
chepax Ku3HH;

pacro3HaBaTh HeBepOaIbHBIE CPECTBA
0OIIIeHNs, MOHUMATh 3HAYCHNE COITMATIBHBIX
3HAKOB, PACIIO3HABATh MPEIIOCHIIKI
KOH(IUKTHBIX CUTYallMi ¥ CMATYATh
KOH(ITUKTHI;

BJIaJIETh Pa3IMUHBIMH CII0COOAMH OOLIEHUS 1
B3aUMOJICHCTBHUS;

1) oOmienue:

— BOCIIPHHUMaTh M (HOPMYJIUPOBATH
CyXIEHHSI B COOTBETCTBHH C
YCIOBHAMH W IEJSAMH OOIICHHS,
SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh
CBOIO TOYKY 3PEHHS B YCTHBIX H

IINCBMCHHBIX TCKCTaXx, JaBaTb
MOACHCHUA TII0 X044y pPCUHICHUA
3aJja4u, KOMMCHTHPOBATh

HOqueHHLIﬁ PE3YIbTAT,
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apryMEHTHPOBaHHO BECTH JHAJIOT, YMETh
CMSIr4aTh KOH()IMKTHBIE CUTYAaIIH;
Pa3BEPHYTO U JIOTHYHO W3/1araTh CBOIO TOUKY
3pEHNUS C UCIIOIb30BaHNEM S3BIKOBBIX
CPEACTB;

— B Xole OOCyXaeHHs 3aJaBaTh
BOIIPOCEHI 1o CYIIECTBY
o0cyX)maeMol TEeMBI, IPOOIIEMEI,
pemraeMoil 3amadM, BBICKA3bIBATH
Wjew, HaIEJICHHBIE Ha IIOHCK
pELICHUs,  COMOCTABIATH  CBOH
CYXKICHUS C CYXICHHSAMH APYTUX
YYaCTHHKOB JIMasora,
o0OHapyXnuBaTh paznuuue u
CXOJCTBO IO3ULUH, B KOPPEKTHOU
dopme (hopmynrpoBaTh
pasHoIIacus, CBOM BO3PaKEHUS;

— NPEJCTaBISATH pe3yJbTaThl
pelIeHusT 3ajadd, SKCIEPUMEHTa,
HCCIIEJOBaHM, MIPOEKTa,
CaMOCTOSITENIFHO BEIOUPATh (hopmat

BBICTYIUICHHSI C Yy4Ye€TOM 3aj1ay
Mpe3eHTAllld W OCOOEHHOCTEH
ayIUTOPHUU.
0) COBMECTHasI ICATEIIEHOCTB: 2) cOBMeCTHAs ACATCIEHOCTS!
— IOHMMATh U UCIOJIb30BaTh IIPEUMYILECTBA — NOHMMATh u HCII0JIb30BATh
KOMaHIHON M MHAWBUIYaIBHONW PabOTHI; OpeuMylLlecTBa  KOMaHJHOM U
— BBIOMpATh TEMATUKY M METO/BI COBMECTHBIX UHJMBUIYalIlbHOH  paboOThl  IpH
JICHCTBUH ¢ y4ETOM OOIIUX HUHTEPECOB U peeHn: Yy4eOHBIX 3a/1a4,
BO3MOKHOCTEN Ka)KJIOTO WiICHa KOJIJICKTUBA; NPUHUMATL  II€Ib  COBMECTHOM
— MPUHUMATH LEJIM COBMECTHOM J1€ATEIbHOCTH, ACATCIIbHOCTH, JTaHUPOBATH
OpraHu30BbIBATh U KOOPAUHUPOBATH OpPTaHH3alH1I0 COBMECTHON pabOTHI,
JIEHCTBHS T10 €€ JOCTH)KSHHUIO: COCTABIISTh pacnpeacisiTh BHUIbI pabor,
IUIaH AEUCTBHUH, pACIPEAEIATh POIK C yYETOM AOroBapuBaThC, 06cyxnaTh
MHECHHI YIaCTHUKOB 00CYKAATh pPe3yIbTaThl IPOLECC M PE3YJIbTaT PaboTL,
COBMECTHO# paboTHT; 0000mare MHEHHS HECKOJBKHX
— OLICHMBATh KAQUYECTBO CBOEIO BKJIaza U TrozeH;
Ka)kKJI0ro y4aCcTHHKAa KOMaHIbI B o0 — Y4aCTBOBATb B I'PYIIIIOBLIX (bopMax
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPHUSIM; paboTel  (0OcyxaeHus, 0OMeH

MpeagaraTh HOBbIE IPOEKTHI, OIICHUBATH UJIEU
C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYMUMOCTH;

KOOPAWHUPOBATH U BEITIONHATE PadOTy B
YCIIOBHUSIX pPEalbHOr0, BUPTYaIbHOIO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS;
OCYULIECTBJISATh IO3UTUBHOE CTPATErMUECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYaALUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHe, ObITh
VHUIIMATHBHBIM

MHEHHMH, "MO3rOBbIe MITYpMBI" U
UHBIC), BBIMONHATH CBOIO YaCTh
paboTBl U KOOPAWHHPOBATH CBOU
JICUCTBUA C JAPYTUMH WICHAMH

KOMaH/bl, OLEHHBATh KA4YECTBO
CBOETO BKJIAZa B OOIIWI TPOIYKT
1o KPUTEPUSIM,

c(OpMyIMPOBAaHHBIM YYaCTHUKAMHU
B3aUMO/ICHCTBUSL.

Osnajenue
YHHUBEPCAIbHBIMH
PEryISATUBHBIMH
JNEWCTBUSIMU

a) cCaMOOpTraHMU3aIIHsL:

CaMOCTOATENIBHO OCYILECTBIATh
MTO3HABATEJIBHYIO JESITEIbHOCTD, BRISBIIATD
npo0JIeMbl, CTaBUTh U (HOPMYIIUPOBATH
COOCTBEHHBIE 33124 B 00pa30BaTeIbHON
JIEITEIIbHOCTH W )KU3HEHHBIX CUTYaIVSIX;
CaMOCTOSATENILHO COCTABIIITH IUIaH PEIICHHS
poOJIEMBI ¢ Y4€TOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
HPEANOYTEeHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYalLlUsIM;
pacumpsATh paMKH Y9eOHOTO TpeIMeTa Ha
OCHOBE JIMYHBIX TIPEIIOYTEHHU;

JieNiaTh OCO3HAHHBIHN BBIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 3a pEIICHHE;

1) camoopranu3arys:

— COCTaBJISITh ~ IUIAH,  AJTOPUTM
peuIeHus 3a1a4u,
— BbIOMpaTh Croco0 pemeHus ¢

Y4ETOM HUMEIOLIMXCS PECYPCOB H
COOCTBEHHBIX BO3MO)KHOCTEH,

— apryMeHTHpOBaTh u
KOPPEKTHPOBATh BapUaHTHI
pelleHuii ¢ y4eToM  HOBOHM
nHdopmanum.

15



OIICHUBATh MPUOOPECTCHHBIN ONBIT,
CIocoOCTBOBATH (HOPMHUPOBAHHIO 1
TIPOSIBIICHUIO ITUPOKON 3PYIUINA B PA3HBIX
001aCTAX 3HAHMM, IIOCTOSHHO ITOBBIIIATH CBOM
00pa30BaTeNBHBIN U KyIbTypHBIH YPOBCHb;

0) CAMOKOHTPOJIB:

JIaBaTh OLIEHKY HOBBIM CHTYaI[UsIM, BHOCUTh
KOPPEKTHUBEI B IESTEIHHOCTD, OLICHUBATH
COOTBETCTBHUEC PE3YJIBTATOB IEIISIM;

BJIaJIeTh HaBbIKAMU TI03HABATEILHOM
pedIIeKCUH KaK OCO3HAHUS COBEPIIIAEMBIX
JICHCTBUI M MBICJMTENBHBIX MPOIIECCOB, UX
pe3yabTaTOB U OCHOBAHUIA,

WCIIONB30BATh IPUEMBI Pe(ICKCHH IS
OIICHKH CHTYalllH, BEIOOpA BEPHOTO PEIICHNUS;
YMETb OLIEHMBATH PUCKH U CBOCBPEMEHHO
MPUHUMATH PEIICHUS 110 UX CHIDKEHUIO;

B) SMOIIMOHAILHBIA HHTEJUIEKT,
TIPEIIIOIarafoNIui c(hOPMUPOBAHHOCTE:
CaMOCO3HaHHs, BKIIOYAIOIIETO CIIOCOOHOCTh
MMOHMMATbH CBOE IMOIIHOHATIHLHOE COCTOSHHE,
BUJICTh HAINIPABJICHUs Pa3BUTHS COOCTBEHHON
OMOILMOHAIBLHOH c(epbl, ObITh YBEPEHHBIM B
ceOe;

CaMOPETYJIHPOBAaHU, BKITFOYAFOIIETO
CaMOKOHTPOJIb, YMEHUE IPUHAMATD
OTBETCTBCHHOCTH 32 CBOEC TOBEJICHNE,
CocOOHOCTh aJaNTHPOBATHCS K
SMONMOHATEHBIM U3MEHECHUSM U TIPOSBIISITH
THOKOCTB, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHE! MOTUBALUU, BKIIOYAIOIIECH
CTPEMJICHHE K JOCTIIKCHHIO SN U YCIIEXY,
OINITUMU3M, MTHUIIUATUBHOCTDH, YMCHUC
ﬂeﬁCTBOBaTL, HUCXOoOs1 U3 CBOUX
BO3MO>KHOCTEH;

SMITaTHH, BKJIKOYAIOMIEH CITOCOOHOCTD
MTOHMMATh SIMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YIUTHIBATE €TO MIPH OCYIIECTBICHUH
KOMMYHHKAIIHH, CITOCOOHOCTH K COYYBCTBHIO
U CONepEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIOIIUX
CIOCOOHOCTH BBHICTPAMBATh OTHOIICHHUS C
JPYTUMH JIFOABMH, 3a00TUTHCS, IPOSIBIIATH
HHTEPEC U pas3penarh KOHPIUKTHL,

2) CaMOKOHTPOJIb:

— BIIaICTh HaBBIKAMH
MIO3HABATEIIEHOW pedIekchnn Kak
OCO3HaHUS COBEPIIAEMBIX
NEeUCTBUMN u MBICIIMTEIILHBIX
MIPOIIECCOB, UX pe3yJabTaToB,
BJIAZIETH criocobamu
CaMOIIPOBEPKU, CaMOKOHTPOJIS

mpoLecca W pe3ysibTaTa pelieHus
MaTEeMaTHYCCKOH 3a/1a9H;

—IpeIBUICTh TPYOHOCTH, KOTOPHIE
MOTYT BO3HHUKHYTHh IIPH PpEIICHUH
3aJaud, BHOCHTh KOPPEKTHBHI B
JIEATSIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIIbCTB, JTAHHBIX,
Haﬁ}leHHLIX OH_II/I6OK, BBISABJIICHHBIX
TPYLHOCTEH;

— OILICHUBAThH COOTBETCTBUEC
pesynbTata IeId U YCJOBHSIM,
06’I)HCH$ITI) IPpUYHHBI JOCTHUKCHUA
WIA HE JOCTIDKEHUS Pe3yIbTaTOB
NIESTeTbHOCTH, HAXOTUTH OIIHOKY,
JIaBaTh OIICHKY NPHOOPETCHHOMY
OTIBITY.

T) IpuHATHE ce0s U JPYTUX JI0ei:

MPUHUMATH Ce0s1, MOHUMAs CBOU HEJOCTATKH
1 JIOCTOMHCTBA,

MPUHUMATh MOTUBBI U aPTYMEHTBI APYTHX
JFOJIEH IPU aHAITN3€e Pe3yJIbTaTOB
JICSTETbHOCTH;

MPU3HABATH CBOE MPABO U MPABO IPYTHX
JIIOJICH Ha OINOKH;

pa3BUBaTh CIIOCOOHOCTH IIOHUMATh MHP C
MO3MIIMHU IPYIOT0 YeIOBEKa.

3) npuHsTHS ce0st U IPYTHUX JIO/ei:

— IOHHMATh u HCIIONIb30BaTh
MpeuMyIliecTBa  KOMaHJIHOM U
HHAWBUAYAJIbHOW  paboTBl  MpH
peleHnn y4eOHbIX 3a/1ad,

— NpUHUMAaTh  [eJIb  COBMECTHOM
JIeSITeIIbHOCTH, TUTAaHUPOBATh
OpTaHM3aIII0 COBMECTHOM pabOTHI,
pacnpenensiTh BHJIbI pabor,
JIOTOBAPHUBATKCS,

— 00CyXJIaThb TPOIECC W Ppe3yNbTarT
paboThI, 00001aThL MHEHHS
HECKOJILKUX JIFOJICH;

— y4acTBOBATh B TPYIIOBEIX (hopMax
pabotel  (0OCyXaeHus, OOMEH
MHEHMH, "MO3roBbleé MITYpMBI" U
WHbIE),
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— BBIMIOJHATH CBOK) 4acTh PabOTHI H
KOOPJIUHUPOBATH CBOW JEHCTBHS C
JIPYTHMH 4JICHAMH KOMaH]IBI,

— OILICHUBATh KaUe€CTBO CBOCTO BKJIAJa
B OOIMHWI TIPOAYKT IO KPUTEPHUSM,
c(hOopMyITHPOBaHHBIM yIaCTHUKAMH
B3aNUMOJEUCTBHUS.

OcBoenue yueOHoro mpeamera OVYIIm.03 Maremaruka criocoOcTByeT (GopMUPOBAHHIO
001X KOMITETEeHIHIi:

OK 01. BseiObupate cmocoObl pemeHuss 3amad  MpodhecCHOHATBHON ACATEIHHOCTH
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnosnb3oBaTh COBPEMEHHBIE CpEICTBA IOMCKA, aHAIM3a W HMHTEPIpETaliU
uHpopManru, 1 UHPOPMAIIMOHHBIE TEXHOJIOTUHU JJISi BBIMOJHEHUS 3a7ad NpogecCHOHATBHON
JeSITEIIbHOCTH;

OK 03. IImanupoBaTh U pean30BBIBaTh COOCTBEHHOE MTPO(PECCHOHAILHOE U JIMYHOCTHOE
pasBUTHE, NPEANPHUHUMATEIILCKYIO JIEATEILHOCTh B MPOQecCHOHANbHON cdepe, UCTIOoNIb30BaTh
3HAHUSA 10 NMPaBOBOW U (PMHAHCOBON T'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIHIX;

OK 04. O¢ddexTrBHO B3anMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMAH/IE;

OK 05. OcymiecTBisTh YCTHYIO M NMHUCbMEHHYI0 KOMMYHUKAILIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit deepanuu ¢ yueToM 0COOEHHOCTEN COLMaIbHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBisATh TrpakJaHCKO-MIATPUOTUYECKYIO TMO3UIHUIO, JE€MOHCTPHUPOBATH
OCO3HAHHOE TIOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX POCCUHCKUX JTYXOBHO-HPAaBCTBEHHBIX
[IEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIBHBIX U MEXPEIUTHO3ZHBIX
OTHOIIICHUMN, TPUMEHSATH CTAHIAPTHl AaHTUKOPPYIIIUOHHOTO TTOBEACHUS;

OK 07. CogeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpeabl, PecypcocOepexeHHIO,
OPUMEHATh 3HAHUS 00 W3MEHEHHWH KIMMaTa, HPUHLOUIB OEpPEeXIMBOrO TPOHM3BOJICTBA,
3¢ (heKTUBHO AeCTBOBATH B YPE3BBIYANHBIX CUTYAIIMSIX;

OK 08. Hcmnonb30Barh cpecTBa PU3NYECKON KyIbTYpPbI ISl COXPAHEHUS U YKPEILJICHUS
3JI0pOBBS B Mpoiiecce NpodhecCUOHATBHOM ASSITENFHOCTU U MOAAEPKaHU HEOOXOJUMOTO YPOBHS
¢bu3nyecKoil MOArOTOBIEHHOCTH;

OcBoenne yueOHOoro mnpeamera OVYIIn.03 Marematuka IOKHO CIIOCOOCTBOBATH
(dbopMupPOBaHUIO NPO(ecCHOHATBHBIX KOMIIETEHIMA:

IIK 1.1. BHIMOAHATH KOMILIEKC PabOT MO MOATOTOBKE K OYpeHHI0O U MO OKOHYAHUHU
OypeHus He(PTSIHBIX U Ta30BBIX CKBAKHH.

I1K 1.2. BeInogHATh KOMIUIEKC paboT 10 OYpEeHUI0, KPEIUIEHUIO, UCTIBITAHUIO M OCBOSHHUIO
He(TSHBIX ¥ Ta30BBIX CKBAKUH.

IIK 3.2. Ilpou3BoauTh TeXHUYECKOE OOCITY)KHBAHUE arperaTtoB, CHCTEM, MEXaHU3MOB
OypOBBIX YCTAaHOBOK IKCILTYaTalIHOHHOTO U TITYOOKOTO pa3BEI0OYHOT0 OypeHUst Ha HEPTh U Ta3.

IIK 3.5, OdopmusiTh TEXHOJIOTHUECKYI0) M TEXHHYECKYI0 JOKYMEHTAIMI0 IO
00CTyXKMBAaHUIO U SKCIUTyaTallud OypoBOro o00py10BaHusl.

Coornomenue o0mmx kommerenuuii ®I'OC CIIO 21.02.02 Bypenne He@TAHBIX U
ra3oBbIX CKBaKMH, TUYHOCTHBIX Pe3yJIbTaTOB U MeTalpeIMeTHBIX Pe3y1bTATOB

OO0mue KOMNeETeHINH JINYHOCTHBIE Pe3yabTATHI MertanpeameTHsie pe3yabTaThl @OII COO
@IrocC CHo 21.02.02 ®OI1 COO
OK 01. Beibupats criocoOst 1) 6a30BbIE TOTHYECKNE IEHCTBHSA:
8) [IEHHOCTH HAy4YHOTO
pereHus 3aaa4d S —  BBIBIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC
po¢eCCHOHATBHOM ) MIPU3HAKH MaTeMaTHIEeCKHX 00BEKTOB,
— c(hopMHPOBAHHOCTH N N
JeSITeTbHOCTH MOHSITUH, OTHOLICHUH MEXIy TMOHATHIMHY,
MHPOBO33PEHUS, .
MIPUMEHHUTEIHHO K COOTBETCTBYIOMETO (GopMynHpOBaTh  ONpENeNICHHs  MOHATHH,
Pa3IMYHBIM KOHTEKCTaM; ot yCTaHaBIMBaTh  CYIIECTBEHHBIH  IPU3HAK
COBPEMEHHOMY YPOBHIO
KIaccu(UKAIUU, OCHOBAHUS Il 0000ICHHS U
pasBHUTHS HayKH u
. CpaBHEHUsI, KPUTEPHUH TPOBOJMMOTO aHAJIN3a;
00111eCTBEHHOW IIPaKTHKH,
—  BOCIIPHHHMMATb, (hopMyIMpOBaThH u
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— MOHMMAaHHUE MaTeMaTU4YeCcKOil
HayKH KaK chepnr
YEIIOBEUCCKON IS TEITFHOCTH,
JTallOB €€  pa3BUTUSI U
3HAYNMOCTH UISI Pa3BHTHSA
IUBUIIN3AIIH,

— OBIIAJICHUE SI3BIKOM
MaTeMaTUKH u
MaTeMaTHUYeCKON KyJIbTypoil

KaK CpeICTBOM MO3HAHUSA
MUpa,

—TOTOBHOCTh  OCYILIECTBIATH
MPOEKTHYIO u
HCCIIE0BATEIbCKYIO
JESATEIBHOCTD

WHIUBHUIYaJIbHO U B TPYTIIE.

peoOpa3OBEIBATE CYXICHUS: YTBEPAUTCIBHBIC
W OTpHIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W
o01ye, yCIOBHEIE;

BBISIBIISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH,
B3aUMOCBSI3M W MPOTHBOpeuHs B (akrax,
JAHHBIX, HAONIOJICHUAX U YTBEPKICHUSIX,
npeAnarath  KPUTEPUH Uil BBISIBICHUS
3aKOHOMEPHOCTEH M MPOTHBOPCUHIA;

JeJaTh BBIBOJALI C HCIOJIE30BAHHEM 3aKOHOB

JIOTUKH, ACAYKTUBHBIX n WHAYKTUBHBIX
yMO3aKHIOquHﬁ, yMOBaKJ'IIO‘{eHI/Iﬁ 10
aHaJIOT'uu,

MIPOBOANUTH CaMOCTOSATENIFHO JIOKa3aTelbCTBA
MaTEMaTHYECKUX YTBEP)KIACHUH (IpsIMBIE U OT
MIPOTUBHOTO), BHICTPAaNBATh APTYMEHTALHIO,
NIPUBOJUTH TPUMEPHl W KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIC CYXACHHA U
BBIBOJIBI;

BEIOMpATh CIOCOO pelIeHHs Y4eOHOH 3anauu
(cpaBHUBATH HECKOJBKO BapHAHTOB PEIICHUS,
BbIOMpaTh Haubojiee MOAXOIAMIHUNA C y4eToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHEB).

2) 6a30BbIC UCCIICIOBATEIBCKHIE ICHCTBHS:

UCIIOJIb30BaTh BOIIPOCHI Kak
HCCIIEIOBATEIbCKUI HMHCTPYMEHT IO3HAHMA,
(dopMynHpOBaTh  BOMPOCHI,  (DHUKCHPYIOIIHE
NIPOTHUBOpEYHE, MpobieMy, YCTaHABIMBAThH
HCKOMOE W JaHHOE, (OpPMHpPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3HIIUIO, MHEHHE;

MIPOBOANTH CAMOCTOSATENIHHO CIUIAHUPOBAHHBIN

IKCIICPUMEHT, nccie 0BaHne o
YCTaHOBJICHHUIO ocoOeHHoCTel
MaTeMaTHYECKOr0 00BeKTa, SIBIICHHS,

npolecca, BBISBICHHIO 3aBHCUMOCTEH MEXIy
00BEKTaMH, SIBJICHUSIMH, IPOLIECCAMH;
CaMOCTOATENFHO (HOPMYITUPOBATE 0000IICHHUS
W BBIBOABI IO pE3yJbTaTaM IPOBEICHHOTO
HaOJIIONICHUsI,  MCCJIEJOBAaHHs,  OLCHUBAThH
JOCTOBEPHOCTh  ITOJYYCHHBIX PE3yJbTaToB,
BBIBOJIOB U 0000IIIEHMIA;

NPOTHO3UPOBATh BO3MOYHOE pasBuTHE
npolecca, a TAKKE BbIBUIATh MPEANOJI0KEHHS
0 €ro Pa3BUTHU B HOBBIX YCJIOBUSIX.

OK 02  Hcnonb3oBarthb
COBpEMEHHbIE cpeacTBa
TIOUCKa, aHanm3a u
HHTEPIPETALUH
nHpOpMAINH, "
nH(pOpMAIMOHHbIE
TEXHOJIOTUHI JUTst
BBITTOJTHEHHS 3a7aq
poeCCHOHATBHOM
JIeSTeIbHOCTH;

OBnajzieHHe YHUBEPCATHHBIMHM TI03HABATEIHHBIMH
IEUCTBUSIMU:

3) pabota ¢ uahopmanuei:

BBIABILATh JePUINTH WHPOPMAINU, TAHHBIX,
HEOOXOIUMBIX JUII OTBETa Ha BONIPOC M IS
pelIeHNs 3a1a49u;

BBIOMpaTh HMHGOPMAIMI0O W3 HCTOYHHKOB
Ppa3INIHBIX THUIIOB, aHAIN3UPOBATH,
CHCTEeMaTH3UpOBaTh W  HMHTEPIPETHPOBATH

WHGOPMALIMIO PA3MYHBIX BHIOB U (opMm
MIPEICTaBIICHAS;

CTPYKTYpHPOBaTh HH(POPMAIIHIO, IPEACTABIATH
ee B pPa3NIMYHBIX (opMax, WILIFOCTPHUPOBATH

rpadudecku;
OLICHMBATh HAJEKHOCTh HMHGOPMAIMU  TI0
CaMOCTOSITENILHO c(hOpMyJIMPOBAHHBIM
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KPHUTEPHSIM.

OK 03 [IImanmpoBath ®

peaNu30BBIBAT
coOCTBEHHOE
po¢ecCHOHATBHOE u
JIMYHOCTHOE pasBuTHE,
HpeIIPHHIMATEIIBCKYIO
JEeATEILHOCTh B

npodeccHoHaANIBEHON  cdepe,
HCIIONB30BaTh 3HAHHS 110
NpaBoBOit ¥  (UHAHCOBOIL
IPAMOTHOCTH B DA3IHUYHBIX
KU3HCHHBIX CHTYAIHAX;

6) TpyZOBOTO BOCIIHTAHUS:

TOTOBHOCTB K TPYyLY,
OCO3HaHHe LEHHOCTH
TPYHOIro0us,

HHTEpeC K  Pas3IMYHBIM

chepam mpodeccHOHATEHON
JEATEIbHOCTH, CBSI3aHHBIM C

MaTeMaTHKOM u ee
TIPUJIOKEHUSIMHU,
YMEHHE coBepuIaTh

OCO3HaHHBIH BBIOOp OyyIeit
podeccun U peann3oBhIBATh

COOCTBEHHbBIE KHU3HEHHBIC
TUIAHBI,

TOTOBHOCTH M CHOCOOHOCTH K
MaTeMaTHIECKOMY
o0pa3oBaHHIO u
caM000pa30BaHHUIO Ha

TIPOTSKEHUU BCEU KU3HU,

OBnasieHNe YHHBEPCAIBHBIMH  PETYIATHBHBIMHU

IEUCTBUSIMU:

1. camoopraHu3anys:

—  COCTaBILATH IUIaH, aJITOPUTM PELICHHS 331a4H,

— BBIOMpaTh CIOCOO pEHmICHHS C  y4eTOM
HMEIOIINXCS  PECYpcoB M COOCTBEHHBIX
BO3MOKHOCTEH,

—  apryMeHTHpOBaTh u KOPPEKTHPOBATh
BapuUaHThl pEIIEHWH C y4eToM HOBOH
nHpopManuu.

2) CaMOKOHTPOJb:

—  BIajeTh HaBbIKaMHU MO3HABATENLHOM

pediekcur Kak OCO3HAHHS COBEPIIaeMbIX
JNEUCTBUI M MBICIUTENBHBIX IPOLECCOB, HX
pe3yIbTaTOB, BIIAJICTh criocobamu
CaMOIIPOBEPKH, CaMOKOHTPOJSI TIporecca |
pe3ynbTaTa pemeHns MaTeMaTHIeCKO 3a/1a4H;
Hpe}IBI/I}IeTb prZ[HOCTI/I, KOTOpI)Ie MOFyT
BOSHI/IKHyTL HpI/I peIlIeHI/II/I 3aJa4, BHOCHUTH

— T'OTOBHOCTb K AKTUBHOMY KOPPEKTUBLI B ACATCIIBHOCTh Ha OCHOBE HOBBIX
Y4acTUIO B pelIeHun 00CTOSITENHCTB, JAHHBIX, HAMIEHHBIX OMIHOOK,
NPaKTUYECKUX 3a7a4 BBIBJICHHBIX TPYJHOCTEH;
MaTeMaTHIeCKOit —  OIICHHBAaTh COOTBETCTBHE pE3yibTaTa HEIH H
HaIpaBJICHHOCTHY; YCIIOBHUSIM, OOBSCHATh NPUYMHBI JOCTHIKCHUS
120)07 He JOCTIDKCHUS pEe3yIbTATOB
JeATEIFHOCTH, HAaXOAWUTb OIIMOKY, JaBaTh
OLICHKY NIPHOOPETEHHOMY OIIBITY.
OK 04. D¢ pexrnBHO
L 8) LEHHOCTH HAay4HOTO OsnajeHue YHUBEPCAIbHBIMH
B3aMMO/ICHCTBOBATh U N
IIO3HAaHMUA: KOMMYHUKATUBHBIMU JACUCTBUAMMU!
paboTaTh B KOJIJIEKTUBE U
KOMAILIE: — cOpPMHUPOBAHHOCTE 1) obuienmue:
’ MHPOBO33PEHMUS, —  BOCIPHHHUMAaTh U (JOPMYIHPOBATH CY)KACHHS B
COOTBETCTBYIOLICTO COOTBETCTBUU C YCJIOBUAMUA n HEeJIIsSIMHA
COBPEMEHHOMY YPOBHIO 00IIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAThH
pa3BUTHUA HayKH u CBOIO TOYKY 3pC€HUA B YCTHBIX U IMMMCbMEHHBIX

0OIIIeCTBEHHOH MTPAKTHKH,
[MOHUMAaHHE MaTeMaTHYECKOMN
HaYKA Kak ctepst
YeJI0BEUYECKOM JIeITeILHOCTH,
JTalloB ee  Pa3BUTUA U
3HAYHMOCTH JUISI Pa3BUTHAL
LMBUIIM3AIUH,

OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U
MaTeMaTHYECKON KyJIbTypOil
KaK CpEICTBOM IIO3HAHMS
MUpa,

TOTOBHOCTb ~ OCYIIECTBJIATH
IIPOEKTHYIO u
HCCJIEI0BATEIILCKYIO
JIEeATENBHOCTD

HWHAWBUAYAJIbHO U B I'pYIIIIC.

TEKCTaX, JaBaTh NOACHEHHS IO XOAY PEILICHUS
3aa4d, KOMMEHTHUPOBaTb  IOJyYECHHBIH
pe3yibTar;

B X0/e OOCYXAEHHs 3aJaBaThb BOIPOCHI IO
CYIIECTBY 0OCYXIaeMOW TEMBI, TPOOJIEMEI,
pemaeMol  3afauyd, BBICKAa3blBaTh  HUJEW,
HalleJICHHBIE Ha TIOUCK pereHus,
COIIOCTABNIATh CBOM CYXJICHHS C CYXKICHUSAMHU
JIPYTUX YYacTHHKOB JAWanora, oOHapy>KHUBaTh
pa3iu4Me U CXOACTBO MO3ULUN, B KOPPEKTHON
¢dopme (GOpMyIHpOBaTH PA3HOITIACHUS, CBOU
BO3paYKEHHUS;

MPECTaBIATh PE3yJIbTaThl PELICHUS 3afaud,
JKCHEpUMEHTa,  UCCIENOBaHMA, IPOEKTa,
CaMOCTOSITENILHO BBIOMpATh ¢dopmar
BBICTYIJICHHS C Y4E€TOM 3aJ]1a4 NPEe3CHTAUN U
0COOEHHOCTEH ayTUTOPHH.

2) coBMeCTHasl I TENbHOCTb:

NIOHMMAaTh M HCIIOJIB30BATh IPEUMYLIECTBA
KOMaHIHOW W WHAWBHIYaNbHOH paboOTHl mpHu
pemieHnH y4eOHBIX 3a/1ad, NMPUHUMATh IeNb
COBMECTHOM  [€ATEILHOCTH, IUIAHUPOBATH
OpraHu3aLuIo COBMECTHOM paboTsl,

19




Osnagenue

pacripenenats Buabl paboT, JOroBapHBaThCS,
o0CyXXIaTh TMPOLECC W Pe3ylbTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEH;
YYacTBOBaTh B TPYMIIOBBIX (opMax padOThHI
(oOcyxnerns, OOMEH MHEHHUI, 'MO3rOBBIC
MTYpMB" W WHBIE), BEIIOJHATH CBOIO YacTh
paboThl U KOOPANHUPOBATH CBOU JICHCTBUS C
JPYrMMH  4ICHaMH KOMaH/bl, OICHUBATh
Ka4ecTBO CBOETO BKJIa/Ia B OO MPOIYKT MO
KPHUTEPUSIM, c(hOopMYITHPOBAHHBIM
y4acTHUKaMH B3aUMOJACHCTBUSL.
YHHUBEPCATbHBIMH  PETyJIATHBHBIMU

JIEHCTBUSAMU:
3) npuHATHA ce0s U OPYTUX:

MIOHUMaTh W HCIOJIB30BAaTh IPEUMYILIECTBA
KOMaHIHOW W WHAWBHAYAIbHOW paboOTHl mpH
pemeHny y4eOHBIX 3a1ad,

NPUHAMATH [IE€Jb COBMECTHOH AEATEIBHOCTH,

[UIAHUPOBATh  OPraHHU3aIUI0  COBMECTHOM
paboThI,  pacmpenensiTth  BHIbI  padoT,
JIOTOBApUBATHCS,

o0CyXIaTh TpoLecC W pe3yibTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJCH;
Y4acTBOBaTh B TPYMIOBBIX (OopMax padOTHI
(oOcyxneHuss, OOMEH MHEHHUH, '"MO3TOBBIC
IITYpMBI" U UHEIE),

BBIIIOJIHAT ~ CBOKO  4acTh  paboOTBl |
KOOPAMHUPOBATH CBOM NCHCTBUS C IPYTHMH
YJIeHAaMU KOMaHJIbl,

OLICHMBATh KA4eCTBO CBOETO BKJIa/a B OOIIMiA
HPOJYKT MO KPUTEPUSIM, C(HOPMYITHPOBAHHBIM
Y4aCTHHKaMH B3aUMOJCHCTBUSI.

OK 05. OcyuiecTBiaTh
YCTHYIO H TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYTapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEH
COLIMAILHOIO U
KYJbTYPHOTO KOHTEKCTA,;

OK 06. ITposiBnATH
rpaskAaHCKO-
MATPUOTHUYECKYIO TTO3UIIHIO,
JEMOHCTPHPOBATh
OCO3HAHHOE MOBEICHUE Ha
OCHOBE TPaIULMOHHBIX
pOCCUICKHX 1yXOBHO-
HPABCTBEHHBIX LIEHHOCTEH, B
TOM YHCIE C YIETOM
TapMOHU3AITUH
ME)XHAI[MOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOUIEHUH, IPUMEHATh
CTaHJIapPTHI
AHTUKOPPYHIIHOHHOTO
MOBEJCHHUS;

1) rpakJaHCKOTO BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTH
rpakJIaHCKOU MO3ULINHA
oOyugarorerocs Kak
aKTUBHOTO U OTBETCTBEHHOTO
qJIeHa poccHuiicKoro
o01ecTBa,

MpeCTaBICHUE 0
MaTeMaTUIECKUX OCHOBax
(yHKIMOHUPOBAHUS
Ppa3ITUIHBIX CTPYKTYD,
SIBJICHUM,

TIpoIeIyp TPaXXTaHCKOTO

oOmrecTBa (BBIOOPHI, OIPOCHI

H JIPYTOE),
yMeHI/Ie B3aPIMO):[GI7[CTBOBaTL C
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2)

COLMAIbHBIMHM HHCTUTYTaMH B

COOTBETCTBHHU c nux

(GYHKIMAME 1 Ha3HAUYCHUEM;
MaTPHOTHYECKOTO

BOCIIMTaHUA

c(hOpMHUPOBAHHOCTH
poccuiickon rpaKIaHCKOU
UAEHTUYHOCTH,

YBaOXEHUs] K NPOLUIOMY H
HaCTOSILEMY poccuiickoit
MaTeMaTHKH,

LIEHHOCTHOE OTHOIIEHUE K
JIOCTIDKEHUSIM ~ POCCHHCKHUX
MaTEMaTHUKOB M POCCUMCKON
MaTEeMaTHYSCKOM IIKOJIBI,
HCTIONIb30BAaHHE 9THX
IOCTHIKEHUH B JPYTUX
HayKax, TEXHOJIOTHAX, chepax
9KOHOMHUKH;

3) AyXOBHO-HPaBCTBEHHOTO

BOCIIUTAHUA .

— OCO3HaHHue JIyXO BHBIX
IIEHHOCTEN poccuiickoro
Hapo/a,

— c(hOpMHPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMS,
STUYECKOIO IIOBEICHHS,

CBSI3aHHOTO C NPaKTUYECKHUM
MIPUMEHEHHEM  JOCTHIKEHHH
HayKu n JCATCIBHOCTBIO
Y4YEHOTO,

OCO3HAHUE JINYHOT'O BKJIAJA B
IIOCTPOCHUE YCTOMYUBOIO
Oymy1ero;

OK 07. CopelicTBOBaThH
COXPaHCHHIO OKpPY KaIoIeH
cpensl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUS 00
HW3MEHEHUH KJINMaTa,
TIPUHITUITEI OEPEKITUBOTO
MIPOU3BOJICTBA, 3()HEKTHBHO
JIeiicTBOBATh B
Ype3BbIYANRHBIX CUTYAIHSX;

7) DKOJIOTHYECKOTO BOCIIUTAHUS:

c(OpPMHIPOBAHHOCTh
9KOJIOTUYECKOU
KYJbTYpBIL,
TIOHUMAaHHE
BIIMSTHUS
COIMAIbHO-
SKOHOMHYECKHUX
MPOIIECCOB Ha
COCTOSIHUE
IIPUPOIHOM U
COLIMAJIbHOU CPEJbL,
OCO3HaHUE
JI00ATLHOTO
Xapakrepa
9KOJIOTUYECKUX
npo0iem,
OpHUEHTAaIHs Ha
MIPUMEHEHHE
MaTeMaTHYECKUX
3HAHUI JUIS
pemieHus 3aaad B
obnactu

OKpYy Karouiei
cpensl,
IJIAaHUPOBaHUE
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NOCTYIIKOB u

OIICHKH X
BO3MOKHBIX
HOCJIEACTBUHA  JJIA
OKpYyXKarolen
Cpepl;

OK 08. Ucnonp3oBaTh
cpencTBa GU3NUECKOM
KYJIBTYPBI JJIsl COXPaHEHHMS
U YKpEIUICHHs 3710pOBbs B

4) 3CTETHYECKOTO BOCTIMTAHUS
— DCTETHUYECKOE OTHOIICHUE K
MHUpPY, BKIIOYas 3CTETUKY

npoiiecce MaTeMaTI/IKIeCKI/IXV
npo(eCcCHOHATBHOM 3aKOHOMEPHOCTEH, 061>GKT013,
JEATENEHOCTH U 3ajad, 3 pelIeHuii,
HOAJCPKAHU paccyxJieHuH,

HEOOXOMMOTO YPOBHS — BOCHPHUMYHUBOCTD K
dusnueckoii MaTeMaTHYeCKUM  acleKTaM
TIOATOTOBIEHHOCTH; Pa3IMYHBIX BUIOB HCKYCCTBA;

5) GU3UIECKOTO BOCTINTAHHUS:

— copMHPOBAHHOCTh  yMEHUS
NPpUMECHATL MATEMATUYCCKUEC
3HAHU B HHTEpECax
3I0pOBOTO M 0€30MacHOro
o0pasa KH3HH,

— OTBCTCTBCHHOC OTHOIIICHHUE K
CBOEMY 3/I0pPOBBIO (3110pOBOE
MUTaHue, cOATAaHCUPOBAHHBIM
PSKUM 3aHSATUH M OTIbIXA,
peryispHas ¢busnueckas
aAKTUBHOCTD ),

— (¢usngeckoe
COBEPIICHCTBOBaHHE npH
3aHATHUAX CIIOPTUBHO-
03JI0POBUTENILHON
JIeATENIbHOCTBIO;

IIpenmerHblie pe3yabTathl ocBoeHus yueoHoro npeamera OYIIn.03 MaremaTuka:

1) BrmaszeHue MeTOJaMM JIOKA3aTeNbCTB, AJITOPUTMaMH pELIeHHs 3a/1ady; yMEHHue
(bopMyIUpOBaTh OMPEEIIEHUS, aKCHOMBI U TEOPEMBI, IPUMEHSATH UX, TPOBOJAUTD JI0KA3aTEIbHBIE
paccyXJIeHHs B X0JI€ PELICHMs 3a/1a4;

2) yMeHuEe ONepupoBaTh MOHATUSAMHU: CTENEHb 4HCIA, JorapudM 4YUCIa; yMEHUe
BBIMOJIHATh BBIYMCICHME 3HAYEHUH U INpeoOpa3oBaHMsl BBIPAXEHUH CO CTEMEHAMU U
norapupmamu, npeodpa3oBaHus APOOHO-PAIMOHATBHBIX BBIPAKEHUI;

3) yMeHue onepupoBaTh MOHATUSMU: pAallMOHANIbHBIE, UPPALlMOHATIBHBIE, TOKA3aTeNbHbIE,
CTENEeHHbIE, TIoTapu(PMUUECKHE, TPUTOHOMETPUUYECKNE YPAaBHEHUS 1 HEPABEHCTBA, UX CHUCTEMBI;

4) ymeHue onepupoBaTh MOHATUAMM: (YHKIHS, HENpepbIBHAs (YHKIHS, TPOU3BOAHAS,
nepBooOpa3Has, OINpeAeNCHHBbIH HHTErpall; YMEHHE HaXOJWUTh MPOM3BOAHBIE 3JIEMEHTAPHBIX
(GyHKLIUH, UCIIONB3Ys CHPAaBOYHBIE MaTepPHaJIbl; UCCIEI0BATh B MPOCTEHIINX CIydasx (QyHKIUH
Ha MOHOTOHHOCTb, HAXOJUTh HAaNOOJIbIINE U HAUMEHbIIINE 3HaUeHUs (QYHKIIH; CTPOUTH rpadpuku
MHOTOYJIEHOB € HCIOJb30BAaHUMEM ammapaTa MaTeMaTU4YeCKOro aHaiu3a; IPUMEHAThb
MIPOM3BOJHYIO NIPU PELIEHUU 3a/1ad Ha JIBYKEHHUE; pelliaTh MPaKTUKO-OpPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOoJIbIINE U HAUMEHbIINE 3HAUCHHsI, HA HaX0XKJIEHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

5) ymMeHHe onepupoBaTh MOHATHIMU: pallMOHaNbHAs (PYHKIKSA, TOKa3aTelbHas PYHKINS,
cTeneHHas (QyHKUMA, Jorapupmudeckas (QyHKIUSA, TPUTOHOMETpUYeCcKue (PyHKIIUU, 0OpaTHbIE
GyHKIIMM; yYMEHHE CTpPOUTh TIpadUKH HU3YYEHHBIX (YHKIUH, HCIOJIB30BaTh TpaduKU MpH
U3YyYEHHH TPOLIECCOB M 3aBHCUMOCTEH, MPH PEeIICHUH 3ajjad U3 APYruX y4eOHBIX NMPEeIMETOB U
3a]a4 U3 pealbHOM JKHU3HM; BbIpa)kaTh (GOpMyJiaMy 3aBUCUMOCTH MEXIy BEJIMUYNHAMU;
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6) yMeHMe pelaTh TEKCTOBBIE 3a7jaul Pa3HbIX TUIIOB (B TOM YHUCJIE HA TPOLEHTHI, JOJIU U
4yacTu, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBapoB M YCJIYr, HaJOrW, 3aJadyd M3 00JacTu
yIpaBJICHUS JIMYHBIMH M CEMEHHbIMH (DUHAHCAMH); COCTABISATH BBIPAKCHHS, YpPaBHEHHS,
HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBHIO 33[]a4H, HCCIIEI0BATh II0JyY€HHOE PEIICHUE U OLICHUBATh
IPaBIONI0I00HOCTh PE3YJIbTATOB;

7) yMeHHe OnepupoBaTh MOHATUSAMU: CpeiHee apu(pMEeTHUECKOe, MEIMaHa, HauboJIbLIee 1
HaVMEHbIIIEe 3HAUCHHs, pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yMEHHUE U3BJIEKaTb, HMHTEPIPETUPOBATh HH(POPMAILUIO, NPEACTABICHHYIO B TaOIMIax, Ha
auarpaMmax, rpadukax, OTpakaroulyo CBOMCTBA peabHBIX IPOLIECCOB U SIBIICHUI; TPEACTaBIATh
MH(POPMALIMIO C TOMOILBIO TAOJIUIL] U JUarpaMM; UCCIIEAOBaTh CTATUCTUUYECKUE JITaHHBIC, B TOM
qHCIIe ¢ MPUMEHEHUEM rpa)udeCKUX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

8) yMmeHue onepupoBaTh IOHATUSAMH: CIY4YalHBIM ONBIT M CilaydyailHOE COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTH C HCIOJIB30BAaHHEM
rpadu4ecKux METO/OB; IPUMEHATh (QOPMYJbl CIOXKEHHS M YMHOXKEHUS BEpOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI MIPH PELICHUH 3aJa4; OILCHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHI; 3HAKOMCTBO CO CJIy4yallHBIMHU BEJIMYMHAMH; YMEHHE IPUBOIUTH IPUMEPHI IIPOSBICHUS
3aKoHa OOJIBIINX YKCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHue omnepupoBaTb HNOHATUSMH: TOYKA, HpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHbBIN yroJl, CKPELIUBAIOIINECS MPSMBbIE, TAPAIIIEIbHOCTh U EPIEHIUKYISPHOCTD MPSMBIX
U IUIOCKOCTEH, Yroja MEXIy NpAMBIMHU, Yrojl MEXAYy NpsAMOM M IUIOCKOCTBIO, Yrojl MEXAy
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH /10 IIOCKOCTH, PACCTOSIHUE MEXY NMPSMBIMH, PACCTOSTHUE
MEXy IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MIPU PELICHUHU 3aJ1au U3yYeHHbIE (DAKTHI U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

10) ymeHue omepupoBaTh MOHATUSAMHU: MHOTOI'DAaHHHMK, CEYEHHE MHOIOI'paHHHKaA, KYO,
napaieNienuIe ], pu3Ma, TupaMmuia, Gurypa u moBepXHOCTh BPALCHHS, IIHJIUH/IP, KOHYC, 1Iap,
chepa, ceueHus (Urypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOIIAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, IMIMHAPA, TUIOMAAb cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO IapajljielIenuIeaa, NUpaMuabl, IPU3Mbl, LUIMHAPA, KOHYCa, I1apa; YMEHHE
n300paxkaTb MHOTOTPAHHUKM U IOBEPXHOCTH BpAIICHUS, UX CEUEHHUS OT PYKH, C MOMOILbIO
YEpPTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE DAacllO3HaBaThb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH MTPaBUJIbHBIE MHOTOIPaHHUKH;

11) ymeHue onepupoBaTh MOHATUAMU: IBUKEHUE B IPOCTPAHCTBE, M0I00HBIE (PUTYpPHI B
IIPOCTPAHCTBE; UCIIOIb30BAaTh OTHOIIEHHUE IIJIOLIa/Iel MOBEPXHOCTEH 1 00BEMOB OJOOHBIX (pUTYp
IIPY PELICHUN 33/]a4;

12) ymeHue BBIYHMCIATH T€OMETPUYECKHE BEJIMYMHBI (JUIMHA, Yrojl, IJIOLadb, 00BEM,
IUIOIAb MOBEPXHOCTH), UCIOJIB3Ys U3yUEHHBbIE (POPMYIIBI U METOABI;

13) ymeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEICHHE, YTOJl MEKY BEKTOPAMHU, CYMMa
BEKTOPOB, IPOW3BEIECHUE BEKTOpAa Ha 4YHCIIO; HAXOAWTh C MOMOUIbI0 H3YYEHHBIX (opmyin
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMY;

14) ymeHuwe BbIOMpATh TMOAXOMAIIMNA W3YYCHHBIM METOJ [UISl pEIIeHUs 3aJlayw,
pacrio3HaBaTh MareMaTuyeckue (akTbl M MaTeMaTH4YeCKue MOJENM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPHl MaTEMATUYECKUX
OTKPBITUMA POCCUMCKON U MUPOBOW MAaTeMAaTHUYECKOU HAYKH.

15) ymeHue omepupoBaTh MOHATUSMHU: ONpPENEICHHE, aKkchuoMa, Teopema, CJEeICTBUE,
CBOWCTBO, MPU3HAK, OKA3aTEIbCTBO, PAaBHOCHIIbHBIE (DOPMYITUPOBKU; yMEHUE (HOPMYIUPOBATH
oOpaTHOE€ W MPOTHUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH MPUMEPHl U KOHTPIPUMEDPHI,
MCII0JIb30BaTh METOJ MaTEMaTHUYECKON MHAYKLIUN; IPOBOJANUTD JOKA3aTEIbHbIE PACCYKIEHUS IPU
pelIeHnH 3a/1a4, OLIEHUBATh JIOTMUECKYIO IPABUIIBHOCTh PACCYXACHUM;

16) ymeHue omepHpoBaTh IMOHITHUSMHU: MHOXECTBO, IOJMHOXECTBO, OIEpAllUU HaJ
MHOKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar JUIsl ONHUCaHUus
peabHBIX MPOLIECCOB U SABJICHUNA M MPH pEIIeHUH 33734, B TOM YHCJIE M3 APYIHX Y4eOHBIX
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IIPEIMETOB;

17) ymeHnune omepupoBaTh MOHATHUAMH: T'pad, CBI3HBIN rpad, nepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHME 33JaBaTh M OMHCHIBATH TIpadbl Pa3sIUYHBIMU CIIOCOOaMHM; HCIOIb30BATH
rpadsl IpU peLIeHUH 3a1a4;

18) ymenue cBOOOIHO ONEPUPOBATH IMOHATUSAMHU: COYETAHHE, IEPECTAHOBKA, YHCIIO
COYETaHUll, YMCII0 NepecTaHOBOK; OMHOM HbI0TOHA; yMeHue NIPUMEHATh KOMOMHATOPHBIE (PaKThl
U pacCyKIEHUS ISl pEeLICHUS 3a1a4;

19) ymeHue onepupoBaTh MOHATHUAMHU: HATYypaJIbHOE YKCIIO, LIEJI0€ YUCIIO, OCTATOK I10
MOJyJIIO, pallMOHAJIbHOE YMCJIO, MPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpPaJbHBIX, LIEJBIX,
pAaLlMOHATIBHBIX, JACUCTBUTEIBHBIX 4YHCEN; YMEHHME WCIOJIb30BaTh IMPU3HAKU JAEIMMOCTH,
HaMMEHBIINN OOLIHIA 1eUTENb U HAMMEHbIIIee 0011ee KpaTHOE, aNropuT™ EBKIIa IpU perieHnn
3ajjay; 3HAKOMCTBO € Pa3JIMYHbIMU O3ULIMOHHBIMU CUCTEMAaMU CUUCIICHUS;

20) ymenue cB0OOIHO ONIEPUPOBATH MOHATUAMU: CTEIICHb C LIEJIBIM ITOKa3aTesIeM, KOPEHb
HaTypaJbHOH CTENEHM, CTENEHb C PAlMOHAIBHBIM IOKa3aTeJeM, CTENEHb C JAECHCTBUTEIbHBIM
(BeliecTBEHHBIM) IMOKa3aTeNeM, JIOTapu(mM 4ucia, CHHYC, KOCHHYC W TaHTE€HC MPOU3BOJIBHOTO
LV (IER

21) ymeHue omnepupoBaTh MOHSATUSMHU: TOXKJIECTBO, TOXKJECTBEHHOE INpeoOpa3oBaHMUE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa ypaBHEHHUH W HEPaBEHCTB, PaBHOCUJIBHOCTb YpaBHEHHIA,
HEPAaBEHCTB M CHCTEM, palMOHAJIbHbIE, HpPpALMOHAJIbHbIE, II0Ka3aTeJIbHbIe, CTEICHHBIE,
JorapupmMUUEcKue, TPUrOHOMETPUUYECKUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE PEIIaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOINBIO PA3IWYHBIX MPHEMOB; PEIIaTh YpaBHEHHS,
HEPaBEHCTBA M CUCTEMBI C IIapaMEeTPOM; NPUMEHSTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHns MaTeMaTUYeCKHX 3a/1ad U 3a]a4 U3 pa3IMuHbIX o0JacTel HayKU U pealibHOM JKU3HH;

22) ymeHue cBOOOJHO OMEepUpOBaTh MOHATUAMU: Tpaduk GyHKIUU, oOpaTHas QyHKIINA,
KOMIO3UIUs (yHKIWH, JTUHEHHAas (QyHKOUs, KBaapaTuyHas (yHKIHWs, CTeTeHHas (YHKIUS C
LEeNbIM [OKa3aTejleM, TpPUTOHOMETpUYeckre (YHKIMM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢GyHKIMY, TTOKa3aTeNbHas U Jorapupmuueckas QyHKIUN; YMEHHE CTPOUTH TpapuKu (yHKIUH,
BBITMIOJHATH MpeoOpa3oBaHus rpa@uKoB (PYHKIIHIA,

23) yMEHHE HCIIOJIb30BaTh rpaduku (PYHKIUN TSl H3ydSHUS TIPOIECCOB M 3aBUCUMOCTEH
OpU pPEUIeHWH 3a7ad M3 JPYTHX Y4eOHBIX MPEeIMETOB M W3 peabHOW KU3HM; BbIpaXKaTh
(dopMyTaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

24) ymenue cBOOOJHO ONEpUPOBATh MOHATUAMHU: YETHOCTh (PYHKLUH, MEPHUOAMYHOCTD
(GYHKIIMM, OrPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (YHKIMH, 3KCTpeMyM (QYHKIUH,
HauOosplllee M HauMeHblIee 3HaueHWss (YHKIMM Ha TPOMEXKYTKE; yMEHHE IPOBOAUTH
ucciea0BaHue QyHKINN;

25) yMeHue HUCHOIb30BaTh CBOMCTBAa M rpaduku (YHKUUN Ui pelieHus ypaBHEHUH,
HEPaBEHCTB M 3aJady C IapaMerpamu; M300paxaTb Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBA
pelleH ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

26) ymeHue cBOOOJHO OMEPUPOBATH MOHITHSAMU: MTOCIIEI0BATEILHOCTD, apru(pMeTHIECKAS
nporpeccusi, TeOMeTpHuYecKas Iporpeccus, OECKOHEYHO yObIBalolas TIeoMeTpHyecKas
IIPOrpeccusi; YMEHHE 3a/1aBaTh MOCIE0BATEILHOCTH, B TOM YHCJE C MOMOILIBIO PEKYPPEHTHBIX
bopmyu;

27) ymMeHHe ONepupoBaTh MOHATUSMU: HENPEPHIBHOCTh (PYHKIIMH, aCUMIITOTHI rpaduka
¢byHKIMU, TIepBas U BTOpasl MPOU3BOJAHAS (PYHKIUH, TEOMETPUUYECKUNH U (PU3NYECKUNA CMBICT
IIPOU3BOTHOM, TEPBOOOPA3HAsL, ONIPEIETICHHBIN HHTETpall; YMEHUE HAXOAUTh aCUMIITOTHI rpaduka
(GYHKLIMY; yMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UIUH
GyHKIMHI, HAXOIUTh YpaBHEHHE KacaTeabHOU K rpaduky GyHKINU;

28) yMeHHe UCIIOIb30BaTh MPOU3BOAHYIO JJISl UCCIIEA0BAaHUS (HYHKUINH, 151 HAXOXKICHUS
HAWTYYIIIero pemeHus B MPUKIIAIHBIX, B TOM YHCJIE COMUAITBHO-YKOHOMUYECKUAX U (PH3HUECKUX
3ajadax, /Ui ONpPENeNeHUss CKOPOCTH U YCKOPEHUs; HaXOJUTh IJIOMIATM U 00BeMbl GUTyp C
MOMOUIbI0 MHTErpajia; MPUBOAMTH MPUMEPHl MAaTEMaTHUYECKOIO MOJECIUPOBAHUS C IMOMOIIBIO
TuddepeHIMaIbHbIX YpaBHEHUH];
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29) ymeHue onepupoBaTh NOHITHUSAMU: KOMILIEKCHOE YHCIIO, COMPSKEHHbBIE KOMIUIEKCHBIE
YyHuclla, MOIyJIb U apryMEHT KOMIUIEKCHOIO 4YHcla, ¢opMmMa 3alMucu KOMIUIEKCHBIX YHCel
(reomeTpuyeckas, TpUTOHOMETpUYEecKas H  anreOpaumdeckas); yMeTb  IPOU3BOAUTH
apudmeTuyecKre JEeHCTBUS C KOMIUIEKCHBIMU YUCIIaMU; TPUBOJUTH MPUMEPHI HCIIOIb30BAHUS
KOMIIJICKCHBIX YHCET;

30 ymenue cBOOOAHO OMEpPUPOBATh MOHITUSIMHM: CpefHee apudmernyeckoe, MeauaHa,
HanOoJpIllee W HAaUMEHbLIeEe 3HAUCHHs, pa3Max, IHUCIEPCUs, CTaHJAPTHOE OTKIOHEHHE IS
ONMCAHUS YHCIOBBIX JaHHBIX; YMEHHE HCCIE0BaTh CTATHCTUYECKUE JaHHBIE, B TOM YHCIE C
OpUMEHEHHEM TpapUUecKuX METOJOB M JJIEKTPOHHBIX CPEACTB; TIpadUvecKd HCCIEI0BaTh
COBMECTHBIE HAOIIOACHHSI C TOMOUIBIO AUArPaMM PACCEUBAHMSI U JIMHEHMHON perpeccuu;

31) yMeHue HAXOIUTh BEPOSTHOCTU COOBITHIA C HCIIOH30BAaHUEM IPAPUIECKIX METOJIOB;
OPUMEHSTh JUIsl pelieHus 3af1ad (GOpMyIIbl CIOKEHUS U YMHOXKEHHUS BEpOATHOCTEH, dhopMyiy
NOJTHOM BeposiTHOCTH, (hopmyiny bepHymnu, komOuHaTopHBIe (DAaKTHI U (HOPMYIIBI; OIICHUBATH
BEPOATHOCTH pEalbHBIX COOBITUH; yMEHHE OIEepHUpPOBaTh MOHATHUAMHU: CIy4yailHas BeIMYMHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTHYeCKOe OXKHJaHUe, AHUCIEpCUss M CTaHJapTHOE
OTKJIOHEHHE CIIy4allHOM BeNMYUHBL, (DYHKIHUU pacrupeiesieHuss U IJIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIbHOr0 ¥ HOPMAIBHOTO PacHpeAeieHUd; YMEHUE UCIOIb30BaTh CBOWCTBA M3yYCHHBIX
pacnpeieNieHui i pelieHus 3a/1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX YHCEI, METOIbI
BBIOOPOYHBIX MCCIIEOBAHUH; YMEHHE IPUBOAUTE IIPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSX;

32) ymeHue CBOOOJHO OINEPUPOBATh TMOHATHUAMM: TOUYKA, TNpsiMasi, IUJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH Yroji, JBYTpaHHBIA yroil, TpeXTpaHHBIA yrod,
NepeceKaroIuecs,, TNapayielibHble M CKPCUIMBAIOIIMECS NpsSMbIe, MapajuleIbHOCTh U
NEPIEeHIUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroid MeXAy MPSMBIMU, YOl MEXAY MPSAMOM U
IUIOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMHU; YMEHHE UCTIOIh30BATh P PEIICHUH 3a/1a4 N3y4YEeHHBIC
(bakThl 1 TEOPEMBI TUTAHUMETPHUH; YMEHUE OLIEHUBATH pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE;
YMEHHUE ONEpPUPOBATh MOHATHUSAMH: MHOTOTPAaHHHMK, CEUYCHHE MHOTOIPaHHHKA, ITPAaBUJIBHBIHI
MHOTOTPaHHUK, MpU3Ma, MUpaMuia, GUrypa u MOBEpXHOCTh BpAIllCHUs, IIWIMHIP, KOHYC, Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHHUS KOHyCa M LWIMHAPA, MapauielbHbIE OCH WU
OCHOBAaHMIO, CEUEHHE IlIapa, IUIOCKOCTb, Kacawomascs chepbl, LUIMHIpA, KOHYCA; yMEHHE
CTPOHUTH CEYEHHWE MHOTOTPaHHHMKA, HW300pa)kaTb MHOTOTPAHHUKH, (UTYPHl M TIOBEPXHOCTH
BpAIEHNs, UX CEYEHMs, B TOM UYHUCIIE C MOMOIIBIO JIEKTPOHHBIX CPEJCTB; YMEHHE NMPUMEHAThH
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENEHO (POPMYITUPOBATh ONPEACTICHUS U3YIaeMBIX
¢buryp, BeIIBUTaTh TUIIOTE3bI O CBOICTBAX M MPU3HAKAX '€OMETPUYECKUX (UTYp, 0OOCHOBBIBATD
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KiIAcCH(PUKANUI0 GUTYp TO pa3IMYHBIM MpPU3HAKAM,
BBITOJIHATH HEOOXOMMBIE JOMOTHUTEIbHbBIE TOCTPOCHHUS;

33) ymeHue cBOOOJHO ONEpPUPOBATH MOHATUSAMU: IUIOMIAJL (UTYpHI, 00BEM (UTypHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IIIOCKOCTH, PACCTOSIHUE MEXTy MPSIMBIMH, PACCTOSHUE
MEXy TUIOCKOCTSIMH, TUIOIIAAb CQephl, TUIOMAAb OBEPXHOCTH MUPAMUIBI, MIPU3MBI, KOHYCA,
WINHApa, 00beM KyOa, IpSMOYTOJIBHOTO HapaieNenunena, TupaMuibl, TPU3MBbl, LHUIMH]pPA,
KOHYCa, 11apa; yMEHUE HAXOIUTh OTHOIIIEHHE 00bEMOB MOJA00HBIX PUTYD;

34) ymenue cBOOOJHO ONEPUPOBATH MOHATHAMM: JIBUXKEHHUE, MapajUleJbHBIA HepeHoc,
CUMMETpHUS Ha IUJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IIpeoOpa3oBaHue MoAo0us, Mo100HbIE
Gurypel; yMmMeHue pacro3HaBaThb paBHbIE M MOJOOHBIE (PUTYpHI, B TOM YHCIE B INPHUPOJE,
UCKYCCTBE, AapXHUTEKType; YMEHHE HCIIOJb30BaTh T€OMETPUUYECKHE OTHOIICHHS, HAaXOIHUTh
reOMEeTpUYECKUe BEUYMHBI (JJIMHA, YTrOJl, IUIOMAab, 00bEM) NMpH pEIIeHUH 3ajad U3 JAPYrHx
y4eOHBIX TIPEMETOB U U3 PEATBHON KHU3HH,

35) ymenue cBOOOIHO ONEPUPOBATH MOHATUAMU: MPSIMOYTOJbHAs CHCTEMa KOOpAMHAT,
BEKTOpP, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, MMPOU3BEICHHE BEKTOPa Ha
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE NMPOU3BEJIEHHE, BEKTOPHOE MPOU3BEICHHE,
Yroll MEXAYy BEKTOpaMH; yMEHHE HCIOJIh30BaTh BEKTOPHBIH M KOOPIWHATHBIA METOH IS
pelIeHHs TeOMeTPUYECKHX 3aJ1ad U 3aj1au APYTruX Y4eOHBIX MPEAMETOB; ONIEpPUPOBATH TOHATHIMU:
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MaTtpuna 2 x 2 u 3 X 3, onpeaenuTenb MaTpULbl, FTEOMETPUYECKUI CMBICI OIIPEAEITUTES;

36) yMeHue MOJETUpPOBaTh peajibHble CHUTyallMH Ha S3bIKe MaTEeMaTHKH; COCTaBISTh
BBIPQXCHUS, yYpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbl II0 YCIOBHUIO 3aJauyd, HCCIIENOBATh
MOCTPOCHHBIE MOJIENIM C UCMOJIb30BAaHUEM alrapaTa anreOpbl, HHTEPIPETUPOBATh MOJIYYE€HHBIH
pe3yJIbTaT; CTPOUTHh MATEMATUYECKUE MOJIEIIN C IOMOILIBIO0 TEOMETPUUYECKUX ITOHATHI U BEJINYMH,
peliath CBsI3aHHbIE C HUMM IPAaKTHUECKHUE 3a7ayd; COCTABJISTh BEPOATHOCTHYIO MOJENb W
MHTEPIIPETUPOBATh IIOJIyYEHHBIM pe3yJbTaT; pellarh NPUKIAIHBIE 3aJauyd  CpPEICTBaAMHU
MaTeMaTHUYECKOT0 aHAIN3a, B TOM YHCIIE COLIMATbHO-IKOHOMHUYECKOT0 U (PU3UUECKOr0 XapaKTepa;

37) ymeHue BHIOUPATD MOAXOIAIINN METO ISl PELICHUS 3a]a4; TOHUMaHHEe 3HAYUMOCTH
MaTeMaTUKd B HW3YYCHHHM MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBICHUI; yMEHHE
pacrno3HaBaTh NpPOSIBICHHE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHHME NPUBOIAUTH IPHUMEpPbI
MaTeMaTUYECKUX OTKPHITUH POCCUHUCKON M MUPOBOM MAaTeMaTUYECKON HAyKH.

3. COAEPXKAHHUE YYEBHOI'O IPEJIMETA OVIII.03 MATEMATHKA
(YI'JIYBJIEHHBIU YPOBEHD)

1. Yucna u BbIYHCICHUSA

Parmonanbshble uncina. OObBIKHOBEHHBIE M JECSITUYHbBIE JPOOU, IPOLIEHTHI, OECKOHEUHbIE
nepuojudeckue apoou. Ilpumenenne npobeit u NpoLEeHTOB IS PELIeHUs IPUKIIaIHbIX 3a]1a4 U3
pa3IMYHBIX OTpaciiell 3HAHUHN U pEaJIbHOM JKU3HMU.

JlelicTBUTEIbHBIE yucia. PanuonanbsHble " UppalyOHaJIbHBIE  YHUCIIA.
ApudmeTrnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU YUCIaMU. Moyiib 1€CTBUTEIBHOTO YU CIa U
ero coiictBa. [IpuOnkEHHbBIE BHIYMCICHUS, IPAaBUIa OKPYIJIEHUS, IPUKHUIKA U OIICHKA
pe3yJibTaTa BBIYMCIICHU.

Crenens ¢ nenbiM nokaszateneM. bunom Herotona. Mcnonb3oBanue noaxonsameil popMel
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €0 CBOMCTBA.

Crenenp ¢ palOHaJIbHBIM II0KA3aTEIEM U €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIBHBIM
[IOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa jorapudma. JlecsTHuHbIe U HaTypajbHbIE JIOTapU(MBL.

CuHyc, KOCUHYC, TaHT'€HC, KOTAaHT€HC YHMCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

2. YpaBHeHHUS U HEPABEHCTBA

ToxnaecTBa u TOXkAECTBEHHbIE TPe0Opa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHHUSI.

PaBHOCUIIBHBIE YpaBHEHMSI U ypaBHEHUsA-clecTBUA. HepaBeHCTBO, pemenne
HEPABEHCTBA.

OCHOBHBIE METO/IbI PEILICHUS LIENbIX U IPOOHO-PAIMOHANBHBIX YPaBHEHUH U HEPAaBEHCTB.

MHorouneHns! 0T OJHOM IEPEMEHHON. JleJIeHre MHOIO4YJIEHa HA MHOTOYJIEH C OCTaTKOM.

Teopema be3y. MHorouseHs! ¢ 1easMu ko3 duiineHTamu.

Teopema Buera.

[IpeoOpa3oBaHUs YMCIOBBIX BbIPAKEHHM, COIEPIKALIUX CTENEHH U KOPHH.

Hppaumonanbusie ypaBHeHNs. OCHOBHBIE METO/bI PEMICHUS UPPALHOHAIBHBIX
YpaBHEHUM.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHHH.

[IpeoOpa3oBanue BBIpaXEHUH, COAECPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIIEHUS JIoTapu(PMUIECKUX
YpaBHEHUM.
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OcHoBHBbIE TpUroHOMeTpu4eckue Gpopmyinsl. [IpeobpazoBaHne TPUTOHOMETPUYECKHUX
BBIPAKECHUM. PellleHre TPUroHOMETpUYECKUX YPaBHEHUM.

PemreHne cucreM TMHENHHBIX ypaBHEHUN. MaTpuiia cCUCTEMBI JIMHENHBIX YPaBHEHUM.

Ornpenenurens MaTPUII 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA, BHIYUCIICHUE €TO
3HA4YCHUS, IPUMEHEHUE OIIPEACIIUTENS Ul PELIEHUs CUCTEMBI JIMHEMHBIX YpaBHEHMM. Pelenue
IIPUKIJIAIHBIX 3a7a4 C IIOMOILBIO CUCTEMBI IMHEMHBIX YpaBHEHUN. MccienoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEACIUTEIICH.

[TocTpoeHne MaTEMaTUYECKUX MOJENIEH PEAIbHOM CUTYALlUH C TIOMOILBIO YPABHEHUN U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIIEHUI0 MaTEMAaTHYECKUX 3a7a4d U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU M pealbHON JKHU3HU.

3. MYHKUUH U TPaPUKHU

@Oynkims, crnocoObl 3amanus (yHkiuu. B3ammuo oOpatable ¢yHkumu. Kommosumms
bynkuunit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpaGuKoB (yHKIIHA.

OO6nacte onpeneneHus U MHOXKeCTBO 3HaueHul ¢pyHkuuu. Hynu pynxnuu. [Ipomexyrku
3HaKoNocTossHCTBA. UETHble M HeuéTHble QyHKuuu. [leproanueckue GyHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl (QyHKIuu. HanOosnbiiee u HauMeHbIee
3Ha4YeHUs PYHKLUU Ha IPOMEKYTKE.

JluneiiHas, KBaJpaTu4yHasi U JpOOHO-IMHEWHAs QYHKIMU. DJIEMEHTapHOE UCCIIEI0BAaHUE U
MOCTPOCHHE UX TPAPHKOB.

Crenennast GpyHKIHUS C HATYPaJbHBIM H LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.

CoiicTBa 1 rpauk KOPHS N-OH CTETICHU KaK (YHKIIMU 00OPAaTHON CTETICHH C HATYPaIbHBIM
IIOKa3aTeJIEM.

IToka3zarenbHas u norapudmuueckast QyHKIUM, X cBoicTBa U rpaduku. Vcnonbp3zoBanue
rpaduKoB QYHKIUHN U1 pelieHns ypaBHEHUH.

Tpuronomerpuueckass OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIMIA
YKCIIOBOTO apryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX IIpOIeccax U ABIeHUsX. [ paduku peaabHbIX
3aBUCHMOCTEH.

4. Havana MaTeMaTH4eCKOI0 aHAJIN3a

ITocnenoBaTeabHOCTH, CITOCOORI 3a1aHUs TOCIEA0BATENLHOCTENH. MeToq MaTeEMaTHUECKOM
WHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BAaTENbHOCTH. VcTOpUS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomeTpuueckas —mporpeccuu. beckoHeyHo — yObIBarolnas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOIIEH reOMETPUUYECKON MPOTPEeCcCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NMPOTpeCCUu Il pELIEHUS PEANIBHBIX 3a7a4 IPUKIIATHOTO XapaKTepa.

HenpepeiBHble (QyHKIMH M UX CcBOHCTBa. Touku pa3pbiBa. ACHUMITOTHI TpauKOB
¢byuknuii. CBoiicTBa (yHKIUN HENpPEephIBHBIX HAa OTpe3ke. MeToJl MHTEpBaJOB Ui pPEHICHUS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (YHKLUHM /ISl peIIeH s 3a/1a4.

IlepBas u BTOpas npousBogHbIe GyHKIMH. OTnpeeneHne, reOMeTpUYECKU 1 GU3NIecKuit
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

[TpouzBosHbIe Ar1eMeHTapHBIX (yHKIMNA. [Ipon3BoHAS CyMMBI, TPOU3BEACHNUS, YACTHOTO
¥ KOMIO3UINU QYHKIUH.

5. MHokecTBa M JIOTHKA
MHOXeCTBO, onepaluy HajJ MHOXKECTBAMH M MX CBOMCTBa. JlmarpamMmmsl Ditiepa— Benna.
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IIpuMeHEeHnE TEOPETUKO-MHOKECTBEHHOTO aIllapara JJIs ONUCaHUs PEAJIbHBIX IIPOLIECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YEeCKOTO  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHMSL.

Hatypanbuble u nensle uucia. IlpuMeHeHune npu3HAKOB AETUMOCTU LENBIX YHUCEI,
HanOospmmi ooumi nemutens (nanee — HOJl) m HanmensIee odmee kpatHoe (panee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuTMa EBKina fis pemenus 3aaad B LENIbIX YUCiIax.

KommiekcHble uucia. Anrebpavueckass M TpUrOHOMeTpudeckas (OpMbl  3amucu
KOMILIEKCHOTO 4Kcia. Apu(MeTHdyecKkrue ornepannun ¢ KOMIUIEKCHBIMHM uuciamu. M3o0paxeHue
KOMIUIEKCHBIX YMCEJl HA KOOPAUHATHOM IIOCKOCTH. @opmyna Myaspa.

KopHu n-oi1 creneHn u3 KOMIUIEKCHOTO 4ducia. [I[puMeHeHne KOMILIEKCHBIX YMCel UL
peneHns (PU3NYECKUX M TEOMETPHUUECKUX 3a/1ad.

6. YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHU Y HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI -
clenCcTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

O10op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUYECKOMH
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTApU(YMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJbl  PEIIEHUS CUCTEM M  COBOKYINHOCTEH  pallOHaJIbHBIX,
UpPPaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHHH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpumeHeHNne ypaBHEHMI, CUCTEM M HEPAaBEHCTB K PEIICHUIO MAaTEMAaTHUYECKHUX 3a1ad U
3ajjay U3 pa3IM4yHBIX 00JacTed HAayKM M peaJbHOM JKM3HU, HMHTEPIpeTaluss MOJyYEHHBIX
pE3yJIBTaTOB.

7. ®Oyukuuu u rpaguku

I'paduk xomnozunuu Gyskuuid. ['eomerpruueckne oOpa3bl ypaBHEHHI M HEPABEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U IPaUKH.

I'padnueckue meroabl pelieHHUs ypaBHEHHH U HepaBeHCTB. ['paduueckue metomsl
peleHus 3a4a4d ¢ mapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIMA A HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

8. Hauana MmaTeMaTH4eCKOro aHAJIM3a

[IpumeHneHne Npou3BOJHOMN K UCCIEA0BaHNIO (DYHKIIMH HA MOHOTOHHOCTb U AKCTPEMYMBI.

Haxoxnaenue HanOonblIer0 M HAaMMEHbBIIETO 3HAUYEHUN HENpephlBHOW (YyHKIHMM Ha
OTpE3KE.

[IpumeneHne NPOM3BOAHOM ISl HAXOXACHUS HAWIYYIIETO DPEIIEHUS B MPHUKIATHBIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod wWin
rpauKoMm.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IMepBOoOpa3HbIX. IlepBooOpa3Hble 3IE€MEHTapHBIX
¢ynkuunit. [IpaBuna HaxoXI€HUS TIEPBOOOPA3HBIX.

NHuterpai. ['eomerprueckuil CMbICI MHTETpaia. BeranuciieHne onpenenéHHoro nHTerpaia
no popmyne Herotona—Jleitouuma.
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IIpumeHeHne wuHTerpana Ui HaXOXAEHUS IUIOIAAEH IJIOCKUX (GUryp U o0bEMOB
FEOMETPUUYECKUX TEJL.

[Tpumeps! pemennit quddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOICITMPOBAHUE
peabHBIX MPOLECCOB C MOMOIIBIO AU ] PepeHINaTbHbIX YPAaBHEHUH.

9. IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE IOHATHUS cTepeoMeTpuu. Touka, npsimasi, IIOCKOCTh, PocTpaHcTBO. [TonsaTuHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3auMHoe pacriosnoxeHue MpsiMbIX B IPOCTPAHCTBE: MEPECEeKarOIUecs], apajiebHble U
cKpeluBaromuecs npsmsele. [Ipu3naku ckpemuBaronuxcs npsaMeix. [lapanienbHOCTh OPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE IPSIMblE B IPOCTPAHCTBE, NAapalIEIbHOCTh TPEX
OpsIMBIX, [ApaUIeJbHOCTh HpsIMOM M IiockocTd. [lapamnenbHoe M LEHTpaJIbHOE
NPOEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMUS.
N300paxkenue Guryp B napaieibHOW MPOEKIMU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMH, yTOJ
MEXIy NPSMBIMM B MpOCTpaHCTBe. [lapayieabHOCTh IUIOCKOCTEH: NMapasuleNbHbIe IIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTH:
TeTpa’p, Napaiesienune ], IOCTPOSHUE CeYEHUH.

[leprieHAMKYJIAPHOCTh HOPAMOM M IUIOCKOCTH: HEpPHEHIUKYJSApHblE IpsSMble B
IPOCTPAHCTBE, MpsMbIE NapajuleJbHblE M MNEPIEHIUKYISAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEeHIUKYJIIPHOCTU IPSIMOM U IJIOCKOCTH, TEOPEMA O MPSAMOU NEPIEHANKYISIPHOMN MIIOCKOCTH.
OproroHanbHoe mpoekTupoBaHue. [lepneHauKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, pAaccTOSHUE OT MPAMON 10 IUIOCKOCTH, MNPOEKUUs (GUIYpbl HA IJIOCKOCTb.
[TeprieHAUKYIAPHOCTD IUIOCKOCTEH: MPU3HAK MEPIEHIUKYIIPHOCTH IBYX IIocKocTel. Teopema
0 TPEX MEePHEeHIUKYIIpax.

VYTIbl B IPOCTPAHCTBE: Yo MEXY NPSIMOM U IJI0CKOCTBIO, IBYTPAHHBIN yroJl, TMHEHHBIN
yroj AByrpaHHoro yria. TpéxrpaHHblii M MHOrorpaHsuble yripl. CBONMCTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yria. CBoOHCTBa MJIOCKUX M JBYTPAHHBIX YIVIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yTIIa.

10. MHOrOrpaHHHMKH

Bunel MHOrorpaHHMKOB, pa3BépTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas mnpusma,
npsiMasi U HaKJIOHHAsI TPU3MbI, OOKOBast U MOJIHASL TOBEPXHOCTh IPU3MBI.

[Tapannenenunen, NpsMOYTOIbHBIN NMapajUIeEIUIEN U €ro cBolicTBa. KpaTyaiimme mytu
Ha TIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpoctpanctBeHHas Teopema I[Iudaropa.
[Tupamuna: n-yronpHas nmupamuja, NpaBuiIbHas M yceu€HHas nupaMuisl. CoiicTBa pédep u
OOKOBBIX TpaHel MpaBUIbHOM NHpamubl. [IpaBuiIbHBIE MHOTOIPAaHHUKH: NPaBUIIbHAS pU3Ma U
IpaBWIbHAs NUpPaMUJa, MpaBUIIbHAS TPEyrojibHas NMUpamMHUAa W TPaBUIBHBIM TeTpasap, KyO.
[IpencraBieHue o NpaBUIbLHBIX MHOTOTPAHHUKAX: OKTA3p, JOJAEKAdAP U UKOCAIP.

Brruucnenue 2neMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomaas 60xoBoit
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIA b OCHOBAHUMN, TeOpeMa 0 OOKOBOM
MOBEPXHOCTHU MpsiIMOi mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHON
MIUPAMHU/IBI, TEOPEMA O TUIOIIAN YCEYEHHON TUPaMU/IBL.

CuMMeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHM IPABWIBHBIX MHOTOI'PAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpHUs IapajljIesIeNIuNe]a, CUMMETPUs
MPABWIBHBIX IPU3M, CHMMETPHSI MPAaBUILHON TUPAMU/IBL.

29



11. BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOI BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABICHHBIE M IPOTUBOIIOJIOXKHO HAaIpaBJIEHHbIE BEKTOpbl. PaBeHCTBO
BEKTOpOB. JIeMCTBUS C BEKTOpaMHU: CIOKEHHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOICTBaA ca0KeHUs! BEKTOpOB. CBOMCTBA YMHOXKEHUS
BeKTopa Ha uncio. [lonsTre komIuianapabie BEKTOPbI. [Ipr3Hak KOMITaHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapamnenenumnena. Teopema O pPas3ioKEHUH BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaMm. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTe. KoopauHatsl BekTopa. CBs3b
MEXJy KOOpJUHATaMH BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJ Mexay Bekropamu. CkajspHoe
IIPOU3BE/IEHNE BEKTOPOB.

12. Tena Bpamenust

[TonATHs: UMIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, 00pa3yromIre NoBepxHocTei. Tena BpalieHus: MUIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumnHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe.
N300paxenue Tea BpalleHUs Ha MIockocTu. Pa3BépTka munuuapa u konyca. CuMmmMerpust cepsl
U 11apa.

O6béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOJIBHOTO
napajuienenunesna u ciueactsuss u3 He€. OOBEM NpSIMONM M HAKJIOHHOM NPU3MBI, LWIMHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOuHanmu Ten BpamieHHs W MHOTOTPaHHHMKOB. [Ipu3Mma, BmMcaHHas B IWJIMHAD,
onucaHHas okojio mwimHApa. [lepeceuenue cdepsl m mapa ¢ miockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanpe mMOBEepXHOCTH HUIMHAPA, KOHYyca, Iuomans cdepsbl u e€ yacreir. [lomobue B
npoctpancTtBe. OTHomieHue 00BEMOB, IIIOMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romorerus. PelneHue 3amady Ha IUIOCKOCTH C HCIOJIB30BAaHHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[loctpoeHne cedyeHWid MHOTOTPAHHMKOB U TEN BpALEHUS: CEYEHUs MHIMHApA
(mapamienbHO W TEPHEHAMKYISAPHO OCH), CEUYCHHS KOHyca (MapauieJbHOE OCHOBAHHUIO M
IPOXOJIIee Yepe3 BEpLIMHY), CEUEHHs I1apa, METOAbl IOCTPOEHUS CEYEHMH: METOJ CJENOB,
METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

13. BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Onepannu HaJl BEKTOpaMu. BeKTOpHOE yMHOXKEHHE BEKTOPOB.

CBoiicTBa BeKTOpHOT0 YMHOXeHHUs. [IpsMoyronbHas cucteMa KOOpAnHAT B IPOCTPAHCTBE.

Koopaunats! BekTopa. Pasnoxenue Bekropa o 6asucy. KoopamHaTHO-BEKTOPHBII METO/
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4.

14. ]IBu:xeHus B IPOCTPAHCTBE

JIBxenus npoctpadcTBa. OTobpaxkenus. [[Bmkenns u paBeHcTBO Guryp. O61me cBoiicTBa
JBWDKEHUH. Bupl NBHKEHUI: MapajuledbHbIN MepeHoc, EeHTpadbHas CUMMETpPHUs, 3epKajbHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpasoBanus nogobus. [psmas u chepa Ditnepa.
15. I'pad, cBsa3HbIi rpad, myTu B rpadge:

[Tuxnsr v nenu. CteneHp (BaJICHTHOCTD) BepIIMHBL. ['padbl Ha mutockocTu. JlepeBss.

CrnyyaitHble SKCIIEpPUMEHTHI (OTBITBHI) U CIIy4alHbIE COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydyaitHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyJaiiHbI€ OTIBITHI C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHSIMHU.
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Onepanuu Haa COOBITHSAMU: TepecedyeHne, 00beIMHEHUE, TPOTUBOIOIOKHbBIE COOBITHS.

Huarpammsl Diinepa. @opmyna cioKeHus: BEPOSATHOCTEN.

VYciioBHas BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JIepeBO ClIy4allHOrO SKCIEPUMEHTA.

dopmyna monHOU BepostHocTH. Dopmyna baiieca. HezaBucumbie COOBITHS.

bunapHplii cinyuaiiHbli  ONBIT  (MCIIBITaHUE), ycnex M Heynada. HesaBucumble
ucnbiTanus.Cepysi He3aBUCUMbIX MCIBITAHUHN 110 TiepBoro ycmnexa. IlepectanoBku u hakropual.
Yucno coueranuii. Tpeyronbauk [lackans. @opmyrna buaoma HeroToHa.

Cepus He3aBHCHMBIX ucnbiTaHui beprymmn. Chny4yaiiHelii BBIOOp W3  KOHEYHOM
COBOKYIIHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. Jlmarpamma pacrpenesieHus.
Onepauny Hajx ciaydyallHbIMM BelduuuMHamu. buHapHas ciydaiiHas BenuunHa. [lpumepsl
pacripeielieHuil, B TOM YHCIIe TEOMETPHUECKOE U OMHOMHUAIBHOE.

CoBMecTHOE pacrmpeqeneHue JByX CiaydalHbIX BenuuuH. HesaBucumble ciiydaiiHbie
BEJINYUHBI.

Martematuueckoe OXHAaHUE CIy4ailHOM BenuuyuHbl (pacmpenenenus). llpumepst
MPUMEHEHUS MaTEeMaTUYECKOT0 0XKUIaHus (CTpaxoBaHue, JoTepes). MaTeMaTHuecKoe 0KHUIaHue
OMHApHOM CilydallHON BeIMYMHBI. MareMaTuyeckoe OKUIAHHE CYMMBI CIYYaiHBIX BEIHYHWH.
MaremaTnueckoe 0XKHUAaHUE TEOMETPUUECKOTO U OMHOMHAIIBHOTO pacpeIeIeHUH.

Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHUE CIY4allHOW BEJIMYMHBI (pacmlpenerncHus).
Jucnepcust OMHApHOW CIy4ailHOW BEIMYHMHBI. MaTeMaTHUECKOe OXUIAHHWE IMPOU3BEACHUS W
JIICIIEPCUSl CYMMBI HE3aBHUCHMBIX CIIy4alHBIX BEJIMYUH. /[ucriepcus U CTaHIapTHOE OTKIOHEHHE
OMHOMHUAIBHOTO pachpeneneHus. Jlucnepcus M CTaHIAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacupeneneHus.

HepasenctBo YeOsniméBa. Teopema UebbiméBa. Teopema bepnymnu. 3akoH OonbIMx
yricen. BpiOopounblii MeTon wuccinenoBaHuil. Bwibopounbie xapakTtepuctuku. OlleHHBaHUE
BEPOATHOCTH COOBITHS 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHIIMX TUIIOTE3 C TOMOIIBIO
W3Y4YEHHBIX pacIpeIeICHUN.

HenpepsiBable ciydaiinble BenuuuHbL. [Ipumepsl. DyHKIMSA ITIOTHOCTH BEPOSTHOCTH
pacnpenenenus. PaBHOMepHOe pacrpeneneHue M €ro CBOWCTBA. 3ajlayd, TNPUBOIAIINE K
MOKAa3aTeIbHOMY pacIlpellelieHnIo. 3ajaud, MPUBOJALIME K HOPMAJIbHOMY pAaCIpEAeTIeHUIO.
OYHKIHS TUIOTHOCTH BEPOSITHOCTH TOKA3aTeNbHOTO pachpeneneHus, (YHKIUS TUIOTHOCTH
BEPOSITHOCTH HOPMAaJbHOIO pactpezeineHus. OyHKuys IUIOTHOCTH U CBOWCTBA HOPMaJIbHOTO
pacipeneneHus.

[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, NPUBOAALIME K
pactpenenenuro Ilyaccona.

KoBapuanuss nByx ciydaiiHbix BenuuuH. KoadduuumeHT nuHEHHOW KOppemsiyH.
CoBmecTHBIE HAOMIOJEHUS ABYX BeTW4YUH. BeiOopouHbIil koddduiineHt koppensiuu. Paznuune
MEX]ly JIMHEHHOW CBSI3bI0 M NPUYMHHO-CJIEACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METON
HaMMEHBIIIUX KBaJIPaTOB.

B ¢denepanbHbIX W pErMOHaJIbHBIX NPOIENYypax OLEHKM KadecTBa 0Opa3oBaHUS
UCTIOJIb3YeTCs NepedeHb (Koau(UKaTop) pacipeaesieHHbIX 10 KJIaccaM IPOBEPsieMbIX TpeOOBaHUI
K pe3ylbTarTaM OCBOCHHS OCHOBHOM 0O0Opa30BaTeNbHOM MPOrpaMMbl CpeiHEro oOIIero
00pa30BaHMs U DIIEMEHTOB COAEP KAHUS 10 MaTEMAaTHKe.

[IpoBepsiemble TpeOOBaHUS K pe3yjabTaraM OCBOEHMSI OCHOBHOW 00pa3oBaTenbHOM
nporpammsl (10 kmacc).
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Kon
MIPOBEPSIEMOTO
pe3ynbrara

[TpoBepsiembie TIpeAMETHBIC PE3YIIBTAThl OCBOCHUSI OCHOBHOU
o0pa3oBaTeIbHON IPOrPaMMBI CPETHETO 00IIero 00pa3oBaHUS

1

Uuncna 1 BEIUKUCICHUS

1.1

OnepupoBarh TNOHATUSAMHU: PALUOHAIBHOE M JAEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U IECATUYHAS IPOOb, TPOLICHTHI

1.2

BrIimmongaTs apI/I(I)MeTI/I‘IeCKI/IC oncpanrun C panruoHaJIbHbBIMU n
I[CﬁCTBHTGJIBHLIMH qucCjIaMHu

1.3

BoImonHATE NpUOIMKEeHHBIE BEIYUCICHHS, UCTIOIb3YsI IPAaBUIIa OKPYIJICHUS,
JIeJIaTh IPUKUIIKY U OLEHKY PE3yibTaTa BBIYMCICHUN

1.4

OnepupoBarb NOHATHAMH: CTENEHb C LIEIBIM IIOKAa3aTeleM, CTaHJapTHas
¢dopma 3amucu JIEHCTBUTENBHOIO YHUCIIA, KOPEHb HAaTypaJbHOM CTEIEHU;
UCIIOJIb30BaTh MOJAXOAALIYI0 (HOpMY 3alUCH JI€HCTBUTENBHBIX YUCEN JJIs
peleHus MPakTUYECKUX 3a/1a4 U IPEACTaBICHUS JAHHBIX

1.5

OnepupoBarh NOHATUSAMU: CHHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIa;
UCMOJIb30BaTh  3aluCh  IPOM3BOJIBHOIO  yIa  yepe3  oOpaTHbIe
TPUTOHOMETpPUYECKHE (DYHKIUN

YpaBHEHMS U HEPABEHCTBA

2.1

OnepupoBarh MOHATHSAMH: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
paloHaIbHOE, HppaluoHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpPaBHEHUE

2.2

BoinonHATe npeoOpa3oBaHuss TPUTOHOMETPUUECKUX BBIPAKEHUI U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BoinonHATe mpeoOpa3oBaHus LEIBIX, PALMOHAIBHBIX U MpPallMOHAIbHBIX
BBIDAXKEHUM W pellaTb OCHOBHBIE THUIIBI LENbIX, PalUOHAIBHBIX W
MPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24

HpI/IMerlTB YpaBHCHHA W HCEPABCHCTBA IJId PCHICHUA MATEMATHYCCKHX
3alaq v 3a1a4 U3 pas3JIMYHbIX oOnacrei HAYKH U peanLHoﬁ KHU3HHU

2.5

MOI[GJ'II/IpOBaTB pCaJIbHBIC CHUTyallUM HaA SA3BIKC anre6pLI, COCTaBJIATDH
BBIPpAXKCHUA, YpaBHCHHA, HCPABCHCTBA IO YCJIOBHUIO 3aJa4M, HCCJICI0OBATH
MMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapara anre6pbl

OyHKIUYU U TpadUKU

3.1

OnepupoBarh NOHATUAMU: (QYHKIIH, CIOCOOBI 3aaHus (PYHKIIUHU, 00JIacTh
onpefeNieHuss M MHOXKECTBO 3HaueHUl (QyHKUUH, rpapuk GyHKIHH,
B3aUMHO 0OpaTHbIE PYHKIHH

3.2

OnepupoBarh MOHATHAMHU: YETHOCTh W HEYETHOCTh (YHKLUHU, HYIH
(bYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA

3.3

Hcnonp3oBarh rpaduku GyHKUKN 1)1 pelieHus: ypaBHEHU I
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3.4

CrtpouTth u yuTarh rpaduKy JUHEHHON (DYHKIIMH, KBAAPATUIHOW (PYHKITUH,
CTETICHHOW (DYHKIIMH C TEJIBIM ITOKa3aTeIeM

3.5

Hcnonws3zoBark rpadukud (QYyHKIUH I UCCIEIOBAHHUS IPOIECCOB U
3aBUCUMOCTEH TMpH pEIICHUH 3aJad W3 JPYruX YYEOHBIX MPEIMETOB U
peaIbHOM  JKM3HHM, BBIpaXKarhb (QOpMyllaMd  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMU

Hagana maTemMaTHdecKoro aHaimsa

4.1

OHGpI/IpOBaTb INOHATHUAMU. I10CJICA0BATCIBbHOCTD, apI/I(bMeTI/I‘-IGCKaSI u
TCOMCTPHUYCCKas ITPOrpeCCuun

4.2

OnepupoBarh MOHATHAMH: OECKOHEUHO YOBIBaIOIasi TeOMEeTpUYecKas
nporpeccusi, cyMmMa 6€CKOHEUHO yOBIBAIOIIEH TeOMETPUUYECKOM TPOTPECCUn

4.3

BaIlaBaTI) MOCJICA0BATCIIbHOCTHU pa3JINYHbIMU crocodamMu

4.4

Hcnonp30BaTh CBOMCTBA NOCJHEAOBATEIBHOCTEM M MPOrPECCH A
pelleHus peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa

MHoXecTBa U JI0TruKa

5.1

OHepI/IPOBaTb MMOHATHAMU: MHOXKCCTBO, OIICpallii HaJl MHOXCCTBaAMU

5.2

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar il ONHCAHMS
peasbHBIX MPOLECCOB U SIBICHUH, TP PEILICHUH 3aa4 U3 IPYTUX YUeOHbIX
IIPEIMETOB

53

OnepupoBarh  MOHATUSIMH:  ONpENEJICHUE, TeopeMa,  CJEACTBHE,
JI0Ka3aTeIbCTBO

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

Yurate u CTPOUTH Ta6J'II/II_[LI H JuarpaMMbl

6.2

OHCpI/IpOBaTB INOHATHUAMMU CpeaHee apI/Iq)MCTI/I‘IeCKOe, MEauaHa,
HaI/I6OJ'II>HICe, HAaNMMCHBIICC 3HAYCHUC, pa3MaxX MaCCUBa YUCJIOBbIX JaHHBIX

6.3

OnepupoBarh NOHATUSMU: CITY4alHBIN 3KCIIEPUMEHT (OIBIT) U cay4aiiHoe
COOBITHE, DJIEMEHTapHOE COOBITHE (PIEMEHTApHBIM HCXOA) CIy4aiHOTro
OMbITA; HAXOAUTHb BEPOSTHOCTH B ONBITAX C PABHOBO3MOKHBIMHU
CllydyaifHBIMU COOBITUSIMHU, HAXOAUTh U CPAaBHUBATh BEPOSATHOCTU COOBITUIH
B M3YUEHHBIX CIIy4alHBIX HKCIIEPUMEHTaX

6.4

Haxonute u ¢opmynupoBarh cOOBITHS: TEepecedeHne U OObEeTUHEHHE
JAHHBIX COOBITHH, COOBITHE, TNPOTHBOIOJIOKHOE TaHHOMY COOBITHIO;
MOJIb30BaThCs AMarpaMMaMu Disiepa u GopMyIoi CI0KEHHs BEpOSATHOCTEH
IIPU PEILIEHUN 3a7a4

6.5

OHepI/IPOBaTI) IMOHATHUAMU: YCIIOBHAA BEPOATHOCTDb, HE3AaBUCUMbBIC CO6I)ITI/I${;
HaxXO/JWTh BEPOSTHOCTH C MOMOIIBIO MPAaBUJIA YMHOXKEHHS, C MOMOIIbIO
JIepeBa CIIy4alHOTO OIbITa

6.6

[TprMeHsTh KOMOMHATOPHOE MPABUIIO0 YMHOXKEHHUS [P PEIICHUN 3a]1a4
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6.7

OnepupoBarb NOHATHAMHU: HUCIBITAHUE, HE3aBUCUMBIC HCIBITAHUSA, CEPUs
UCTIBITAaHUH, yCIIeX M HEy/laua; HAXOJUTh BEPOSTHOCTH COOBITUH B cepuu
HE3aBUCHMBIX MCIIBITAHUI J0 IEPBOrO YCIEXa, HaXOOUTh BEPOSTHOCTU
coObITH B cepuM UcnibITaHui bepHymu

6.8

OnepupoBarh NOHATHUAMHU: CiIydailHas  BEIMYMHA, PpaCHpEleICHUE
BEPOATHOCTEH, MarpaMma pacipeieseHus

I'eomeTpust

7.1

OHGpI/IpOBaTb IMOHATHUAMM: TOYKA, ITpAMas, MIOCKOCTb

7.2

IIpuMeHATh aKCHMOMBI CTEPEOMETPHUM M CJIEACTBUSA U3 HUX IIPU PELICHUU
FEOMETPUYECKUX 3a1a4

7.3

OnepupoBarh MNOHATUSAMM: [APAJUIEIBHOCTh U IEPHEHIUKYIIPHOCTh
IPSIMBIX U IIJIOCKOCTEH

7.4

KrnaccuduupoBarh B3aMHOE PACIOJIOKEHUE MPSAMBIX H IUIOCKOCTEH B
MPOCTPAHCTBE

7.5

OnepupoBarh NMOHATUSAMU: ABYTPAHHBIA Yroj, TpaHd JBYI'PAaHHOIO YIUa,
pedpo IBYrpaHHOIO yIva, JUHEWHBIM Yrojl JBYI'PaHHOIO YIVa, FpaaycHas
Mepa JIByTpaHHOIO yIa

7.6

OHepI/IpOBaTb INOHATHUAMUA: MHOI'OI'PAHHHUK, BLIHYKHBIﬁ u HeBBIHyKHBIﬁ
MHOI'OI'paHHHK, 3JIECMCHTBI MHOTOI'PaHHUKA, HpaBI/IJII)HHﬁ MHOI'OI'paHHHK

7.7

Pacrio3HaBath OCHOBHBIE BMJIbBI MHOTOTPAHHMKOB (IUpaMuja, IpHU3Ma,
IpSMOYTOJIbHBIN Mapajuienenunesn, Kyo)

7.8

KnaccupunupoBarb ~ MHOTOIpaHHUKH,  BbIOMpass  OCHOBaHMS  JJIs
KJIaccu(UKaIUK (BBITYKJIbIE U HEBBITYKJIble MHOTOTPAHHUKH, IPaBUIIbHbIE
MHOTOTPaHHUKH, MIPSIMbIE U HAKJIOHHBIE TPU3MBI, TapaJuIeTICITUIIE Ib])

7.9

OHGpHpOBaTB MOHATHUAMM: CCKYyIIas IMIOCKOCTb, CCHCHUEC MHOTOTPaHHUKOB

7.10

OOBSICHATH MPUHIIUIIBI TIOCTPOEHUSI CEUEHU MHOTOTPAHHUKOB, UCTIONB3YS
METOJI CIEIOB

7.11

Crpoutp ceueHUs MHOTOTPAaHHMKOB METOIOM  CJIEZOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemats 3ala4 Ha HAXOXKIACHUC TCOMCTPHYCCKHUX BCIIMYUH II0 o6pa3uaM
WM aJIroputMaM, IMNPUMCHAA HU3BCCTHBIC AHAJIMTUYCCKUC MCETOABLI IIpU
pemicHu  CTAHAAPTHBIX  MATCMATUYCCKUX  3a4a4 Ha  BBIYHUCJICHUC
paCCTOSIHI/II\/II MCXKAY ABYMSA TOYKaMH, OT TOYKHU OO0 HpﬂMOﬁ, OT TOYKH 10
IJIOCKOCTHU, MCIKAY CKPCIINUBAOIIUMHUCH TPAMBIMU

7.13

Pemars 3ala4y Ha HAXOXKIACHUC T'COMCTPHYCCKHUX BCIIMYUH II0 06pa3uaM
HIIN aJIrOpuTMaM, IMPUMCHASA HU3BCCTHBIC aAHAJIMTHYCCKUC MCETOABI IIpU
pCICHUN CTAaHAAPTHBIX MATCMATUYCCKUX 3aa4 Ha BBIYUCICHUC YIJIOB
MCXKAY CKPCHIMBAOIIUMMUCA IIPAMBIMH, MCKIY HpﬂMOfI N IINIOCKOCTBIO,
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MEXy TJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB

7.14

Bbruucnate 00beMbl U 10111 IOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma,
nupamMpia) ¢ IpUMEHEHHEM (OpPMYJ, BBIUUCIATH COOTHOLICHHUS MEXITY
IUIOINAASIMU TOBEPXHOCTEH, 00beMaMu MO00OHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBarb NOHATUSAMHU: CHMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHH (DUTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETHPOBATh HHPOPMALUIO O
IPOCTPAaHCTBEHHBIX T'E€OMETPUYECKHX (UTypax, NPEACTaBICHHYIO Ha
YepTekKax U pUCYHKaX

7.17

[TpumensTh reomerpuueckue (HakTbl AN PELICHUS CTEPEOMETPHUECKHX
3a/1a4, MPEANoJararmluX HECKOJIbKO IIAroB PpEUIEHMs, €CIH YCIOBUS
IIPUMEHEHHUS 33JIaHbl B IBHOHM opme

7.18

[IpumensTh TpocTeilline NporpaMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAITUOHHBIE CUCTEMBI TP PEUICHUN CTEPEOMETPUUECKUX 3a]1a4

7.19

IIpuBonnTh NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IHPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB I€OMETPUU B HCKYCCTBE

7.20

[TpyMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peabHbIC
CUTYyalluM ¥ IPUMEHSATh U3yYEHHBIC TTOHSATHUS B MPOIECCE MOUCKA PEIICHUS
MareMaTH4ecku chopMyaupoOBaHHON MPOOIEMBbI, MOJICTUPOBATh peaibHbIe
CUTyallUM Ha S3bIKE T'€OMETPHHU, MCCIEAOBATh IOCTPOCHHBIE MOJACIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUN U TeOpeM, ammnapara ainreopsl,
pemarb ~ NpakTHYEeCKHWE  3aJadd,  CBSI3aHHBIE C  HAXOXKICHUEM
FeOMETPUUYECKUX BEIMUUH

[TpoBepsiembie anemenThI conepxanus (10 kmacc)

Kon

[IpoBepsiemMblil 3IEMEHT CONIEPKAHUS

Yucna ¥ BEIYUCICHUS

1.1

Panyonanbhple uncia. OOBIKHOBEHHbIE M J€CSATUYHBIE JpOOHM, MPOLEHTHI,
OCCKOHEUHBIE TEpUOAUYECKHEe ApoOu. ApudmMernueckue omneparuud ¢
pallMOHANBHBIMU ~ YHUCIAMH,  [peoOpa3oBaHUS  YUCIOBBIX  BBIPAXKECHHUH.
[Ipumenenue npoOell M TPOLEHTOB [Jsl pElIeHUs MPUKIAJHbIX 3aJad U3
Pa3IMYHBIX OTPACIEd 3HAHUM U peaIbHOMN JKU3HU

1.2

JeiictButenbHple  4yucna. PanuoHanbHBIE M MpPpPAMOHAIBHBIE  YHCIHA.
Apudmerndeckre omnepanuud C JeHCTBUTENbHBIMH 4HciamMu. [IpubmmkeHHbIe
BBIUNCJICHMS], TpaBUJIa OKPYIVIEHUS, IPUKHUIKA U OLICHKA pe3yibTaTa BBIYMCICHNN

1.3

Crenens ¢ 1ensiM nokaszareneMm. CrangaptHas (opMma 3arucu AeHCTBUTEIHLHOTO
yucia. Micnons3oBanue moaxosiiei (Gopmbl 3anUCH ACHCTBUTEIBLHBIX YUCEN IS
peLIeHNs TPAKTUYECKUX 3aa4 U MPEACTABICHUS JaHHbBIX

1.4

Apudmernueckuii KOpeHb HaTypaIbHOM cTeneHu. J{eficTBus ¢ apupmMeTHyecKuMu
KOpHSIMU HaTypajibHON CTENIEHH
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CuHyCc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

1.5
apKTaHI€HC YMCJIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOXICCTBECHHBIE TIPEOOPaA30BAHUS
29 [TpeobpazoBanue TPUTOHOMETPHUECKHUX BBIPAKCHHUIA. OcHoBHbIE
' TPUTOHOMETpPUYECKHE (HOPMYIIBI
23 VYpaBHeHUe, KOpeHb ypaBHEeHMs. HepaBeHCTBO, pelleHune HepaBeHCTBa. Metoa
' HWHTEPBaJIOB
2.4 Pemenue niensix 1 ApoOHO-PAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Perienune uppanmoHaabHbIX YPaBHEHUM U HEPABEHCTB
2.6 Perienne TpUroHOMETPUYECKUX YPaBHEHUN
27 [IpumeHeHne ypaBHEHUH W HEPABEHCTB K PEUICHUI0 MaTeMAaTHYECKUX 33734 U
' 3a/1a4 U3 pa3IMyuHbIX 00JIaCTEN HAYKU U PeaJIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, cnocodsl 3ananus QyHkuuu. ['paduk Gynkuuu. Bzaumuo obparHbie
) byHKIIUN
39 Ob6nacTh ompeneneHUuss U MHOXKECTBO 3HaueHU ¢GyHkuuu. Hymu ¢yHkimu.
' [TpomexxyTKH 3HAKONOCTOSIHCTBA. YeTHbIE U HEeUeTHBIE (DYHKITUU
33 CrenenHas (QyHKIUs C HaTypajdbHBIM U LI€TbIM TOKa3zareieMm. Ee cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS N-0Oi CTETICHU
34 TpuroHomerpuueckass  OKpPYKHOCTb,  OIpEJIEICHUE  TPUTOHOMETPHUUECKHUX
) (byHKIUI YUCTIOBOTO apryMeHTa
4 Hauana Mmatemarnueckoro aHaauza
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJjaHUs MOCIENOBaTeIbHOCTEH. MOHOTOHHBIE
' IIOCJIEI0BATEIIBHOCTH
Apudmernueckass U reoMeTpuyeckas Iporpeccu. beckoHeuHo yObIBaromas
49 reomeTpuueckas nporpeccusi. Cymma O€CKOHEUHO YObIBAIOIIEH reoMeTpuUuecKoi
' nporpeccun. dopMyna ClI0KHBIX NPOLEHTOB. Mcnonbs3oBaHnue mporpeccun aiis
pelIeHNs peasIbHbIX 3a/1ad MPUKIIAIHOTO XapaKTepa
5 MHoO»xecTBa U JIOTUKa
MHOXeCTBO, oOlepaluu Hajg MHOXecTBamu. [[unarpammbl Oiinepa - BenHa.
5.1 [IpuMeHEeHnE TEOPETHKO-MHOXKECTBEHHOI'O armapara JJis ONMCAHMS peasbHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1ad U3 JPYTrUX Y4eOHBIX IPEeIMETOB
52 Onpenenenne, TeopeMa, CIEICTBUE, 10Ka3aTEIbCTBO
6 Teopust BEpOSITHOCTEN U CTaTHCTUKA
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6.1

[IpencraBnenne MaHHBIX C TOMOIIbIO Tabmui u guarpamm. CpemHee
apudmernueckoe, MeAWaHa, HAMOOJbIIEE W HaWMEHBIIEe 3HAYCHHsS, pa3Max,
JUCIIEPCHS U CTaHIAPTHOE OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

6.2

Cry4aifHble SKCTIEPUMEHTHI (ONBITHI) W CIydallHbIE COOBITHS. JIEeMEHTapHbBIC
coObITHst (MCXOABI). BEpOsSTHOCTh CIIy4aifHOTO COOBITHS. BIM30CTh 94acTOTHI U
BeposTHOCTH  coObITHi.  Ciy4aiiHble  ONBITBI C  PaBHOBO3MOXKHBIMU
JIIEMEHTAPHBIMU  COOBITUSMHU.  BeposTHOCTH  COOBITHII B OMBITaX C
PaBHOBO3MO)KHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU

6.3

Onepanuu Hajx COOBITHSMHU: IepeceueHHue, OObEIMHEHHE, MPOTHUBOIOJIOXKHbIE
coObITus. uarpammsl Diinepa. opmyna ciioKeHUs: BEpOSTHOCTEN

6.4

VYcnoBHas BEpOATHOCTh. YMHOKEHUE BeposiTHOcTe. [lepeBo ciydaiiHOrO
skcniepuMenTa. ®opmyna monHOH BeposTHOCTU. HezaBucuMbIe COOBITHS

6.5

KombOunaropnoe mpaBuiao ymHOxeHus. llepecranoBku u Qaxropuman. Ywucno
coueranuii. Tpeyronbuuk [lackansa. ®opmyna 6unoma HeroToHa

6.6

bunapHblii ciaydallHpIH ONBIT (MCHBITAHUE), yclex M Heynaya. HesaBucumsle
ucnblTanusd. Cepusi HE3aBUCHMBIX HCHBITaHUM A0 nepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITAaHUN bepHyimm

6.7

Crnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSATHOCTEH. Juarpamma
pacnpenenenus. [Ipumepbl pacrpenencHuii, B TOM YHCIE T€OMETPUYCCKOE H
OUMHOMHUAJIBHOE

['eomerpust

7.1

OcHoBHbIE NOHATUS cTepeoMeTpur. Touka, mpsMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00 aKCHOMAaTMYECKOM IOCTPOCHUM  CTEPEOMETPUHU:  AKCHOMBbI
CTEPEOMETPHUU U CIIEICTBUS U3 HUX

7.2

B3auMHOe pacnosiokeHHe TpsMBIX B IPOCTPAHCTBE: IMEpECEKaroIINecs,
napajuiebHble W CKpenuBaromuecs: mnpsiMpie. [lapamienbHOCTh TPSMBIX U
IJIOCKOCTEM B TPOCTPAHCTBE: MapajUlesibHble TMpsSMbIE B MPOCTPAHCTBE,
napamjiCJbHOCTh TPEX MPSAMBIX, MAPAICIIBHOCTD priMOfI W TJIOCKOCTH. YTIIBI C
COHANpABICHHBIMU CTOPOHAMH, Yrojl MEXAY TMpPSAMBIMA B TPOCTPAHCTBE.
[TapannenpbHOCTh  IUIOCKOCTEH:  MapajuielibHblE  IUIOCKOCTH,  CBOMCTBA
napajuienbHbIX IIockocTeil. [lpocTeiimme mpocTpaHCTBEHHBIE (QUIYpHI Ha
IJIOCKOCTH: T€Tpa’p, KyO, mapajuieienure, IoCTPOEHNUEe CeUeHU

7.3

IlepneHAUKYIAPHOCTD IPSAMOM M IUIOCKOCTH: NEPHEHAMKYISAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, NpPSMbIE NapAJLICIbHBIE W MNEPHEHIUKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYIAPHOCTH MPSAMOM U IUIOCKOCTH, TEOpeMa O IpsSMOH
NEPHEHAUKYISIPHON IIJIOCKOCTH. YINIBI B MPOCTPAHCTBE: YroJl MEXAY HPSIMOU U
MJIOCKOCTBIO, JIBYTPAHHBIM  yroyi, JIMHEHWHBIA yroJ JABYTPaHHOIO  yIvia.
IlepnieHAUKyIsAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT MOpAMOM 10  TIJIOCKOCTH, MpoeKHuss  (GUrypsl Ha  IUIOCKOCTb.
IlepneHAUKyIApHOCTh  IUIOCKOCTEH: INPU3HAK IMEPHCHAMKYISIPHOCTH  ABYX
II0cKocTel. TeopeMa o Tpex NepreHIuKYIsIpax

7.4

[Toustue MHOTI'OI'paHHHKA, OCHOBHBIC JJICMCHTBI MHOI'OI'PAHHHUKA, BBIITYKIIBIC U

37



HEBBIITYKJIbIE MHOTOTPAHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npU3Ma, IPaHU U OCHOBAHUS MPHU3MBI, NIPSAMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
MIOJIHAsE ~ TOBEPXHOCTb  IPHU3MBI. [Tapamnenenunen,  npsMOYrOJbHBIN
napajuleJienunes u ero cpoicrsa. IlupamMuaa: n-yroapHas nupamuza, TpaHU U
OCHOBaHUE NMUPaMUIbl, OOKOBAs U MOJIHAS OBEPXHOCTh MUPAMU/IbI, TPABUIIbHAS
U YyCEUYEHHas IupamMuaa. OJIEMEHTbl NpU3Mbl M nupamuzabl. llpaBunbHble
MHOTOI'PAaHHUKU: MTOHATUE NPABUIBHOTO MHOTOTPaHHUKA, ITpaBUJIbHAS MIPU3Ma U
IpaBWIbHAs NUPAMUJA, MpPABUJIbHAS TPEYroyibHAas NHpaMuia U IPABUIbHBIA
TeTpasnp, KyO. IlpencraBieHue o NpPaBHIBHBIX MHOTOTPAaHHHKAX: OKTadIp,
noaexa’ap u ukocas CedeHust IpU3Mbl U IUPAMU/IbI

CummeTpusi B NIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, TMPSIMOH,

7.5 IUIOCKOCTH. DJEMEHThl CHUMMETPUUM B NHpaMuax, NapajuieJenunenax,
IIPABWJIBHBIX MHOTOTPaHHUKAX
Brruncrenue 3meMeHTOB MHOTOTPAaHHHMKOB: peOpa, nuaronanu, yrisl. [lnomans
OOKOBOW TOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MPSMOM NPU3MBI, IUIOMIAb
76 OCHOBaHUM, TeopeMa O OOKOBOH IOBEpPXHOCTH NpsMOM mnpusMbl. Ilnomans
' OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH MPABHIBHOM MHpaMUAbI, TeOpemMa O
JIomaau yceueHHo mnupamuibl. llonstue o6 obveme. OObeM NUPAMHUIBL,
IPU3MBI
77 [TonoOubie Tema B mpocTpaHcTBe. COOTHOHIEHHS MEXKIY —IUIOMIAISIMU

MOBEPXHOCTEH, 00beMaMU MOT0OHBIX TEJ

[IpoBepsiembie TpeOOBaHUS K pe3ylibTaTaM OCBOSHHUS OCHOBHOI 00pa30BaTeNbHOM MPOrpaMMbl

(11 xmacc)

Kon
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOTPaMMBI CPETHET0 00I1IeT0 00pa30BaHMS

pe3ynbTrara

HpOBepHeMHe MMPEAMCTHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM

1

Yucna ¥ BEIYUCICHUS

1.1

OHGpHpOBaTB IMOHATHUAMUA: HATYpPaJIbHOC, LCJI0C YHUCIO;, HUCIOJb30BATH
MNPU3HAKHU JOCIMMOCTH LCJIbIX YHCCI, Pa3IOKCHUC 4YHClla Ha IPOCTHIC
MHOXUTCIIN IUIsL pCIICHUA 3a1a4

1.2

OHepI/IpOBaTB IMOHATHEM: CTCIICHDb C paAllMOHAJIBHBIM I1OKa3aTCJICM

1.3

OnepupoBark NOHATHSAMU: JIOTapU(M YucIa, TEeCATUUHBIE U HaTypallbHbIE
aorapudmsl

YpaBHeHI/IH " HECPABCHCTBA

2.1

[IpuMeHATH CBOMCTBa CTEMEHHM Ui IpPeoOpa3oBaHUS  BhIpaKEHHIA,
ONepupOBaTh TOHATHUSAMH: II0Ka3aTelbHOE YypaBHEHUE M HEPABEHCTBO;
pelarh OCHOBHBIE THITBI [TOKA3aTEIbHBIX YPAaBHEHUH U HEPAaBEHCTB

2.2

BeimonuaTe npeoOpa3oBaHMs BBIpAXKEHUH, coAepKalluX Jorapudmer,
ONepUpPOBaTh MOHATHSAMH: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO;
pelatb OCHOBHBIE THIIBI JJOTapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB
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23

Haxonuts pemieHust npocTeliux TPUrOHOMETPUUECKUX HEPABEHCTB

24

OnepupoBarb MOHATUSMU: CUCTEMA JTUHEHHBIX YPABHEHUN U €€ pELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUN JJIs1 pELICHUS] IPAKTUUYECKUX
3a/1a4

2.5

HaxoauTts perienus npocTeNmnxX CUCTEM U COBOKYITHOCTEN PALIMOHAIIbHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MonenupoBarh peajibHble CUTyallUd Ha sI3bIKe anreOpbl, COCTaBIIATh
BBIPQKECHMSI, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCIOBHIO 3a/a4H,
UCCIIEI0BATh MOCTPOCHHbBIE MOJEIIN C UCIIOIb30BAaHUEM alapara ajreopbl

OyHKIMH U TpaduKu

3.1

OnepupoBarh MOHATHSAMHU: HepuoAMYEecKas (QYyHKIMS, HTPOMEXYTKU
MOHOTOHHOCTH (PYHKLHH, TOYKH SKCTpeMyma (QyHKLUHH, HauOosbliee U
HalMEHblIIee 3HaYeHUs (YHKIUH Ha MPOMEXKYTKE; MCIIOIb30BaTh UX JUIS
uccienoBanus GyHKINH, 3aJaHHOHN rpadukomM

3.2

OnepupoBarh NOHATUAMHU: IpaUKHU MMOKA3ATENbHOM, JJOrapu(PMUUECKON U
TPUTOHOMETPUYECKUX (GYHKLUH; H300pakaTb HMX Ha KOOPAMHATHOM
IUIOCKOCTH U UCIIOJIb30BaTh JUIs pEIICHUs YpaBHEHUN U HEPABEHCTB

3.3

N300pakarh Ha KOOPIUHATHOW TUIOCKOCTH IrpadUKH JTMHEHHBIX YpaBHECHUN
Y UCIOJIb30BATh UX Ul PEIICHUS CUCTEMBI JINHEWHBIX ypaBHEHUN

34

Hcnonp3oBarh rpaduku (yHKIUI A7 HUCCIENOBAaHUSA MPOILIECCOB U
3aBUCUMOCTEH U3 IPYTUX YUYEOHBIX JUCIUTIINH

Hagana mareMaTnmueckoro aHaian3a

4.1

OnepupoBaTh MOHATUSAMHU: HENpepbIBHAs  (QYHKIMS, MPOU3BOAHAS
(GYHKIMM;, HCIONBb30BaTh TE€OMETPUYECKUH U (U3NYECKUH  CMBICI
IIPOU3BOJHOM Ul peLICHUs 3a/1a4

4.2

Haxomute  mpousBOmHBIE — 3JE€MEHTapHBIX  (DYHKUMHA,  BBIYMCIATH
IIPOU3BOAHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (PYHKLIUH

4.3

Hcnonp3oBaTh  NPOU3BOAHYIO  JUIsl  HCcieloBaHUS  (QYHKIMM — Ha
MOHOTOHHOCTb M DKCTPEMYMBI, IIPUMEHATh PE3YIbTAaThl UCCIECIOBaHUS K
MOCTPOEHUIO TPapUKOB

4.4

Hcmonp30BaTh MMPOU3BOAHYIO JIA HAXOKACHUA HAWJIYYIICTO PCHICHUSA B
MMPUKJIAAHBIX, B TOM YUCJIC COIUAJIbHO-DKOHOMHWYCCKUX, 3aa9ax

4.5

OnepupoBarTe MOHATHSAMHU: TEpBOOOpa3Hasi M HUHTErpai; IOHHUMATh
reoMeTpUYeCKUil U GU3NYECKUN CMBICT UHTErpaja

4.6

HaxomuTh iepBooOpa3Hbie IMEeMEHTAPHBIX (DYHKIIMHA, BBIYHCIISATH HHTETPaT
no popmyne HeroToHa - Jleitbnuma

4.7

Pemare nmpukiiagHblie 3a7a4d, B TOM YHCIIE€ COLMATBHO-3KOHOMUYECKOTO U
(U3MU4eCcKOro Xapakrepa, CpeicTBaMHU MaTeMaTu4eckoro aHajlIn3a
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Teopust BEpOSITHOCTEN U CTaTHCTUKA

CpaBHUBaThb  BEPOSATHOCTH 3HAUYCHHM  CIIydalHOW  BEJIMYMUHBI  IT10

5.1
pacmpeesieHUIO WIH ¢ TTIOMOIIBIO TharpaMm
OnepupoBarh TOHATHEM MAaTEMaTHYECKOTO OXHUIAHWS, TPHUBOAUTH
59 pPUMEpHI TOTO, KaK MPUMEHSIETCSI MaTeMaTHYecKoe OXKUAaHHUE CIydalHON
' BEIMYMHBI, HAXOIWUTh MAaTeMaTHYEeCKOE OXHUJAHHE [0 JaHHOMY
pacrpeeneHuo
53 HmeTh mpeacTaBieHue O 3aKOHE OOJBIIIX YHCEIT
5.4 NmeTs nipeacTaBiieHre O HOPMAJIbHOM PaCIpeAeIeHUN
6 I'eomerpus
OnepupoBarh MOHSATUSMU: HWIHHIPUYECKAs MOBEPXHOCTh, 00pasyrolue
6.1 HWIMHIPUYECKOM TMOBEPXHOCTH, UWIMHJIpP, KOHMYECKas IOBEPXHOCTb,
' oOpasyromue  KOHHYECKOM  TOBEPXHOCTH, KOHYC,  cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBarh Tena BpamieHus (UIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYEHUS TeJl BpallleHus
6.4 Krnaccudunuposars B3auMHOE pacioiokeHrne chepbl U IIIOCKOCTH
OnepupoBarh TOHATHSAMH: IIIAPOBOH CETMEHT, OCHOBAaHHWE CETMCHTA,
6.5 BBICOTA CETMEHTA, IIApOBOIl CIIOM, OCHOBAaHHE IIAPOBOTO CIIOS, BHICOTA
[IapOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Berumcnsate 00beMBI H  IUIONIAJAM TIOBEPXHOCTEH Ten  BpallCHHS,
’ TEOMETPUUYECKUX Tell C IPUMEHEHUEM (OopMyIT
OnepupoBarTh TOHSTHUSIMU: MHOTOTPAaHHHMK, BIHCAaHHBIN B cdepy u
6.7 OTMHUCaHHBIN 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJO
BpalleHus
6.3 BbIucnsTh COOTHOIICHHS MKy MIOMIAASIMK TTOBEPXHOCTEN 1 00beMaMu
’ MTOOOHBIX TEJ
6.9 N300paxars u3ydaembie (QUTYPBI OT PYKH H C NMPUMEHEHHEM IPOCTHIX
' YEepPTEKHBIX UHCTPYMEHTOB
BbIMOMHATE (BBIHOCHBIE) IUIOCKAE YEPTEXH U3 PUCYHKOB MPOCTHIX
6.10 00beMHBIX (UTYp: BUJ CBepXy, COOKY, CHHU3Y; CTPOUTh CEUYEHMs Tell
BpalleHus
W3Bnekarh, WHTEPIPETHPOBATH W MPEOOPa3OBHIBATh HH(POPMALNUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUECKHX (urypax, MpeICcTaBICHHYIO Ha
yepTekax U pUCYHKaxX
[TpuMmeHsTh TeoMeTpuueckne (DAKTHI JIJIS PEHICHUS CTEPEOMETPHYCCKHIX
6.12 3a/lad, TPEANoJaralluX HECKOJIbKO IIaroB peIIeHHs, €CIH YCIOBUS

MpUMEHEHHUS 3a/1aHbl B IBHOU (popme
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6.13

OnepupoBarh NOHITUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBINOIHATE JICHCTBUS CIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOXKCHUSI BEKTOpa Ha YHCIO, OOBSCHSATh, KAKUMH CBOWCTBAMU OHH
o0azgaroT

6.15

HpI/IMeHHTB IIPaBUJIO MapaJlICICuIieaa mpu CI0XKECHUKU BEKTOPOB

6.16

OnepupoBarh NOHATHUAMHU: JEKApTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOAY/Ib BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroi
MEXIy BEKTOpaMU, CKaJIspHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIaHAPHBIE BEKTOPbI

6.17

HaxonuTk cyMMy BEKTOPOB U ITPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE NPOU3BEACHHUE, PACKJIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,I[aBaTB IIJIOCKOCTh YPABHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTGﬁH.IHC TCOMCTPHUUYCCKHUEC 3a/la4 Ha IIPUMCHCHUC BCKTOPHO-
KOOPAUWHATHOI0 METOJAa

6.20

Pemrars 3aga4u Ha J0Ka3arcJIbCTBO MAarCMaTH4YCCKHUX OTHOIICHUN U
HaXO0XKXJACHHUC I'COMCTPHUUCCKHUX BCIHMYHH II0 06pa3uaM HJIN aJIlTOpUTMaM,
IMPUMCHAA HN3BCCTHBIC METOAbI npu pPCIICHUN CTaHJAapPTHBIX
MAar€MaTU4YCCKHUX 3aaa4

6.21

[IpumensTh TpoCTeiiline NporpaMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PELICHUN CTEPEOMETPUUYECKUX 3a/1a4

6.22

IIpuBonnTH NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IHPUPOAE H
JKU3HH, PACIIO3HABATH MIPOSBIICHUE 3aKOHOB IT€OMETPUHU B HCKYCCTBE

6.23

IIpuMeHATh MOTyYEHHBIE 3HAHMS HAa NPAKTHKE: aHAJIM3UPOBATh PEaJbHBIC
CUTYallUM U IPUMEHATH U3YYEHHBIC TIOHATHUSA B IPOLECCE MIOUCKA PELICHUS
MareMaTH4ecku cHopMyaupoBaHHON NPoOIEMbI, MOJIETMPOBATh pealbHbIe
CUTyallUM Ha s3bIKE I'€OMETPUHU, HCCIEAOBATH IIOCTPOECHHBIE MOJAECIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATUN U TEOpEeM, anmnapara aiareopsl,
pemiarb  MpaKkTUYECKUE  3aJa4yd,  CBS3aHHBIE C  HAaXOXIACHUEM
Tr€OMETPUYECKUX BEJINYUH

[TpoBepsiembie anemenTHI copepxanus (11 kmacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKaHUA

Yucna ¥ BEIYUCICHUS

1.1

HaTypaJ'ILHBIC " 1CJIbIC YUCia. HpI/ISHaKI/I ACITUMOCTHU IECJIbIX YUCCII

1.2

CrereHs ¢ palOHAJIbHBIM ITOKA3aTCJICM. CBoJiCTBa CTCIICHU

1.3

Jlorapudm uncna. JlecITUYHbIE U HATypaJbHbIE JIOTapH(PMbI

VYpaBHEHMS U HEPABEHCTBA
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2.1 [IpeoOpazoBaHue BRIpAKCHHH, COAECPIKAIINX JTOTApU(MBI
29 [IpeoOpa3oBaHue BbIpaXEHUH, COAEPXKALIMX CTENEHU C PALUOHAIBHBIM
) IIoKa3zarejaem
23 IIpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazarenbHble YpaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckne ypaBHEHHs 1 HEpaBEHCTBA
26 CucreMbl JIMHEWHBIX ypaBHEHUU. PemieHue NpukinagHbIX 3a4ad C MOMOLIBbIO
' CHUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUM U HEPABEHCTB
o [IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTeMaTHMYeCKHX
' 3aja4 U 3aj1a4 U3 Pa3InYHbIX 00JacTel HayKH U peabHOM KU3HU
3 DyHKIUYU U TpadUKU
Oynkuus. [lepuonnueckue ¢GyHKuuu. [IpoMeKyTkn MOHOTOHHOCTH (YHKIIWH.
3.1 MaxkcuMyMbl 1 MUHUMYMBI (QyHKUuU. HaunOombliee W HauMeHbIlee 3HAYEHUE
(YHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GpyHKINU, HX CBOHCTBA U rpaduku
33 [TokazarenpHas u Jorapupmuueckas QyHKIUH, UX CBOWCTBA U TpapuKu
3.4 Hcnonb3oBanue rpapukoB (GyHKIMIA A pelIeHUs YpaBHEHMHA M JIMHEHHBIX
' CUCTEM
Hcnonb3oBanue rpadukoB GYHKIUE JUIsL  UCCIENOBaHMUSA MPOLECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPbIE€ BO3HMUKAIOT MPHU PELIEHUH 3ajad U3 APYrux y4eOHbIX
IIPEIMETOB U PEATILHOM KU3HU
4 Hauana MaremaTrn4eckoro aHaimsa
4.1 HenpepsbiBable QyHKIMH. MeTo HHTEPBAJIOB JJIs pellIeH!s] HEPABEHCTB
4.2 [TpousBoanas pynkuuu. I'eomerpruueckuii 1 pU3NUECKUI CMBICI TPOU3BOIHON
43 [TpousBoaHbIe AreMEHTapHBIX (QYHKIMNA. DOpMysbl HaXOXKJEHUS MPOU3BOAHON
' CYMMBI, IPOU3BEJCHNUS U YaCTHOTO (DyHKIIUN
[TpuMeHeHHe NPOU3BOIHOW K HCCIEAOBAaHHIO (YHKIMH Ha MOHOTOHHOCTh MU
4.4 sKkcTpeMyMbl. HaxoxkieHnre HanboIbIIero 1 HAMMEHBIIIETO 3HAYeHUs (PYHKITUU Ha
OTpe3Ke
[IpumeHeHre TPOM3BOOHOM Uil HAXOXKJIEHUS HAaWIydllIero pelIeHHus B
4.5 NPUKIAJHBIX 3aJ1a4ax, Uil OIpEIENIeHUusT CKOPOCTH IIpolecca, 3aJaHHOTO
dopmymnoit wim rpagurom
4.6 [TepBooOpaznas. Tabnuia mepBooOpa3HbIX
4.7 WuTerpan, ero reoMeTpuyeckuii u Gpusnueckuil cMbici. Beluucienue uHTerpaga
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o ¢popmyne Hrrotona - JleliOnuma

TeOpI/Ifl BepOHTHOCTef/'I N CTAaTHUCTHKA

5.1

YucnoBble XapaKTEPUCTUKHM CIIy4alHBIX BEIMYMH: MAaTeMAaTU4YECKOE OKHIaHUE,
JUCIIepcuss W CTaHAapTHOE  OTKJIOHeHHe.  Ilpumepsl  npuMeHeHus
MaTe€MaTH4ECKOTO OXKHJAHHSA, B TOM YHCIE B 3aJadax U3 IOBCEIHEBHOU JKHU3HM.
Maremarnueckoe oxujiaHue OMHApHOH ciay4ailHOW BelnuyuHbL. Maremaruyeckoe
OKUJAHHE CYMMBl CIy4allHBIX BEJIMYMH. MareMarndeckoe OXHIaHUE U
JMCTIEPCUS TEOMETPUUYECKOTO M OMHOMUAIBHOTO pacIipeesieH i

52

3aKoH OOJIBIIMX YKHCEN U €r0 PoJib B HAyKe, MpUpoje u odmecTBe. BeiOopouHbIit
METOJ] UCCJIEIOBAHUN

53

IIpuMepsl HENpPEpBIBHBIX CiIy4alHbBIX BeJW4YMH. lIoHATHME O IUIOTHOCTH
pacnpezeneHus. 3a1adu, IPUBOJAIINE K HOPMaJIbHOMY pacrpenencHuto. [lonstue
0 HOPMaJbHOM PACIPEIEICHUH

I'eomerpus

6.1

[MunuHapuyeckas NOBEPXHOCTb, 0Opa3yIOLIUe LUIMHIPUYECKON MOBEPXHOCTH,
OCb IWJIMHAPUYECKOM MOBepXHOCTH. LluiamHap: ocHoBaHus U OOKOBas
MIOBEPXHOCTb, 00Pa3yOIIasi ¥ OCh, IUIOMIAh OOKOBOH ¥ IMOJHOW TTOBEPXHOCTH

6.2

KoHnueckass MOBEpPXHOCTh, OOpPa3yIONIME KOHUYCCKOW ITOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKO# moBepxHocTU. KoHyc: 0cHOBaHUE U BeplInHa, 00pa3yroias
U OChb, IUIOMIAAhr OOKOBOM W TIONHOM TIOBEPXHOCTH. YCEUECHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa, OCHOBaHUS U OOKOBAsi IOBEPXHOCTh

6.3

Cdepa m map: ueHTp, paauyc, AUAMETpP, IUIOIMIAAb MOBEPXHOCTU C(epHl.
B3aumHoe pacrionoxenue chepsl U MIOCKOCTH, KacaTreabHas TUIOCKOCTh K cdepe,
wiomaab cheps

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IIJIOCKOCTHU. Pa3BepTI<a OUIMHAPA U KOHYCa

6.5

KoMOuHanuu Ten BpalleHUsS U MHOTOTPAaHHHUKOB. MHOTOIpaHHUK, ONHCaHHBIN
oKkoJ10 cepsl, chepa, BHUCAHHAS B MHOTOTPAHHUK, UJIH TEJIO BpAIlEHUs

6.6

[Tonsitue 06 o6beme. OCHOBHBIE CBOICTBa 00beMOB Tenl. Teopema 006 oObeme
NPSMOYTOJIBHOTO TMapajuieNienumena 1 cieAcTBus u3 Hee. OO0beM HWIMHJpA,
koHyca. O0ObeM mIapa 1 IIomaab chepbl

6.7

[TomoOubie Tema B mpocTpaHcTBe. COOTHONIEHHS MEXKIY —IUIOMIAIIMU
MMOBEPXHOCTEH, 00beMaMU MOT0OHBIX TEJ

6.8

Ceuenust muiuHApa (mapamieIbHO U NMEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapasuieabHOE OCHOBAHUIO U MPOXOJISINEE Yepe3 BEPIINHY), CeUeHHs 1apa

6.9

BekTtop Ha miockoctu M B mpoctpaHcTBe. CIIOKEHHE M BBIYUTAHUE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha 4ucio. Pa3znoxkeHnue BeKTOpa 10 TpeM HEKOMILJIaHAPHBIM
BekropaMm. lIpaBuno mapamienenunena. Pemenue 3agad, CBA3aHHBIX €
IIPUMEHEHNEM MTPABUJI ACUCTBUHN C BEKTOPAMH

6.10

[IpsamoyronbHasg cuctema KOOpAMHAT B mpocTpaHcTBe. KoopawHarel BeKTOpA.
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[Ipocreiimme 3agaun B KOOpAMHAaTax. Yroil Mexay Bekropamu. CkansipHoe
IIPOU3BEJCHUE BEKTOPOB. BBIUNCICHUE YITIOB MEXAY MPSIMBIMU U INIOCKOCTSIMU.
KoopauHaTHO-BEKTOPHBINA METO MPU PELICHUH FEOMETPUUYECKUX 3a]1a4

Jlig mpoBeieHnsl €IMHOTO TOCYIapCTBEHHOI0 SK3aMeHa 1o Maremaruke (naiee - EI'D o
MaTreMaTHKe) UCTIOJIb3yeTCs nepeueHb (KoaupuKaTop) NpoBepsaeMbIX TPeOOBaHUI K pe3yinbraTamMm
OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEIHETO 00Iero o6pa3oBaHus U SIEMEHTOB
conepxanusi. Ilpu mnposenenun EI'D mno waremaruke 0a30BOro YpOBHA M3 MEPEUHS
(xomudukaropa) BEIOUPAIOTCS MO3UIIUU, COOTBETCTBYIOIIHE (efepanbHON pabodell mporpamme
1o MareMaruke (0a30BbIil YPOBEHB ).

IIpoBepsiemble Ha EI'D 1o maremarnke TpeOOBaHUS K pe3yabTaTaM OCBOEHMSI OCHOBHOM
o0pa3oBareIbHON IPOrpaMMBbl CPEIHEr0 O0IIero 00pa30BaHUs

Kon
IIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTelIbHON MTPOTrpaMMBbl CPEIHETO 00IIero o0pa3oBaHus

1

Brnagenne wmeromamu J0Ka3areiabCTB, QJITOPUTMAMU pEIICHUS 3a/a4;
yMmeHue (GopMyIupoBaTb M ONEPUPOBATh IOHATUSAMHU: OIpE/EICHUE,
aKkcHoMa, TeopeMa, CJEJICTBHE, CBOMCTBO, IPHU3HAK, JI0KAa3aTelbCTBO,
pPaBHOCWIbHBIE (OPMYIUPOBKHU; NPUMEHATh UX; YMEHHE (DOPMYIUpPOBATh
o0paTHOE M NPOTHUBONOJIOKHOE YTBEPXKAECHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTb METOJ MaTeMaTH4eCKOM HWHAYKLUU;
IPOBOAUTH JI0Ka3aTelIbHbIE PACCYKJEHUS MPU PEIICHUH 3aJ1ady, OLIeHUBAaTh
JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXKACHUH; YMEHHE  OIEpUpOBaTh
HOHATUSAMH: MHOXKECTBO, IOJMHOXECTBO, OINEpalMU HaJ MHOXXECTBAMU;
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Juisi ONUCaHus
peasbHBIX MPOLECCOB U SBJICHUN U MPHU PELICHUH 33734, B TOM YUCIIE U3
JIpYTUX Y4eOHBIX NPEIMETOB; YMEHHE OINEepUpOBaTh MOHATUSAMU: Trpad,
CBSI3HBIA rpad, AepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTb U
ONMCHIBaTh Ipadbl pa3IuYHBIMU CIOCOOAMHU; HCIONB30BaTh rpadsl mpu
peleHny 3a1a4y

YMeHHe omnepupoBaTh MOHATHAMM: HAaTypallbHOE YHCIIO, LEJN0E€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeNIeM, KOPDEHb HAaTypaJIbHOM CTENEHH, CTENEHD C
palMOHANIBHBIM [OKAa3aTelleM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIEM,
JorapupM YHUCla, CHUHYC, KOCMHYC M TaHI€HC NPOU3BOJILHOIO 4YHCIIa,
OCTAaroK II0 MOXYII0, PALMOHAJIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HAaTypajbHBIX, IEJIbIX, pPAlMOHAIbHbBIX, JEHCTBUTEIIBHBIX
YHCeNT; YMEHHE UCIIOIb30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIINN 00IIuii
JeNIUTENb U HauMEeHbIlee 00111ee KpaTHoe, alropuT™ EBKinaa npu pereHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU [TO3ULIMOHHBIMY CUCTEMaMH CUUCIICHNUS;
YMEHHE BBINOJIHATH BBIYMCIIEHNE 3HAU€HUH U TPeo0pa30BaHus BbIpaXKEeHHH
CO CTEMeHsAMHU U Jorapupmamu, nmpeodpa3oBaHUs APOOHO-PALMOHATIBHBIX
BBIpQXXEHHI; yMEHHE OINEepUpOBaTh TMOHATUSMU: IOCIEI0BATEIbHOCTD,
apudMeTHuecKasi Mporpeccusi, reoMeTpudeckas mporpeccus, OECKOHEYHO
yObIBarolas ~ reoMeTpuueckass  INpOrpeccus;  yMEHHe  3a/aBaThb
MI0CJIe/IOBATENIbHOCTH, B TOM YHCIIE C TOMOUIbIO PEKYPPEHTHBIX (HOpMYIT;
YMEHHE OINEepUPOBaTh IMOHATUSMU: KOMIUIEKCHOE YHCIIO, COIpPSKEHHbIE
KOMIUIEKCHBIE YMCJIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO uucia, ¢popma
3allMCU KOMIUJIEKCHBIX 4uceln (FreoMeTpuyeckas, TPUTOHOMETpUYecKas M
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anreOpanveckas); yMeTh TNPOU3BOAUTH apU(PMETHUCCKHE JEHCTBHS C
KOMITJICKCHBIMA ~ YUCJIAMU;  TPUBOJUTH  MPHUMEPHl  HCIOJIH30BAHUS
KOMIIJIEKCHBIX YMCEN; ONEpUPOBATh MOHATHSAMU: MaTpuua 2 X 2 v 3 x 3,
ONPENIETUTENb MATPHUIIBI, FEOMETPUUYCCKHUI CMBICIT OTIPEACITUTEIS

YMeHHne onepupoBarb IOHATHAMH: PALMOHAIBHBIC, HPPALMOHAIBHEIE,
IIOKA3aTelIbHble, CTENEHHBbIE, JOrapupMHUUECKue, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATh IIOHATUIMMU:
TOX/I€CTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHME, YpPaBHEHUE, HEPAaBEHCTBO,
CUCTEMa YypaBHCHUHM U HEPABEHCTB, pPABHOCUJIBHOCTb YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIATh YPABHEHHU S, HEPABEHCTBA U CUCTEMBI
C IOMOILIBIO PA3JIMYHBIX IIPUEMOB; PELIATh YpPAaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C TapaMeTPOM; IIPUMEHATh YPABHEHHU S, HEPABEHCTBA, UX CUCTEMBI
JUIS peIleHUs] MaTeMaTHYeCKHX 3aaad M 3a7ad M3 Pa3JIM4HbIX oOnacTeit
HAyKU U peajbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMM: (QYHKLUS, UYETHOCTh (YHKLUH,
NEPUONYHOCTh (DYHKIWMH, OTPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIUY, 3KCTpeMyM (YHKLUUHM, HauOoJblllee U HAUMEHbILEE 3HAYEHUS
(GYHKIIMM Ha MPOMEXKYTKE, HempepbiBHAS (YHKIUS, aCHMITOTHI rpaduka
GyHKIMM, TepBas U BTOpas NPOM3BOAHAS (YHKIMM, F€OMETPUUECKUN U
¢u3nyeckuid CMbICI TPOU3BOJIHOHN, mepBooOpa3Has, ONpeAeIeHHBIN
UHTErpaj; yMEHHE HaxOIUTh AaCHUMITOTHI rpaduka (QyHKIUM; yMEHHE
BBIUNCIISATH POU3BOHBIE CyMMBI, IPOU3BEACHHUS, YACTHOTO U KOMIIO3ULIUU
(byHKIUI, HAXOAUTh YpaBHEHHE KacaTeabHOH K rpaduKy GYHKLIUHU; yMEHUE
HAXOAWTh MPOU3BOIHBIC IEMEHTAPHBIX (YHKIMH; yMEHUE HCIIOIb30BaTh
IPOU3BOJHYIO ISl MCCIEeAOBaHMUs (DYHKUMH, HAaXOAUTh HauOOJbIIUE U
HauMEHbIINE 3Ha4eHUA (QYHKIUH; CTPOUTH TIpaUKd MHOTOUIEHOB C
UCIOJIb30BAaHUEM  almapara MaTeMaTH4yecKOro aHajlu3a; HpPUMEHSTb
MPOU3BOAHYIO JUUISl HAXOXKJICHUS HAWIYYIEro pelieHus B MPHUKIAIHBIX, B
TOM YHCJI€ COLUAIIBHO-IKOHOMUYECKHUX M (PU3MYECKUX 3ajayax; HaXOIUTh
iomaad 1 00beMbl GUTYp C MOMOIIBIO MHTETpasia; MPUBOINUTH IPUMEPHI
MaTreMaTu4eckoro MOJEIMPOBAHUS C TIOMOUIbIO JU(QepeHIInaTbHBIX
ypaBHEHUU

YMeHue onepupoBarh MOHATUAMU: rpa@uk GyHKIMH, oOpaTHas (yHKIIHS,
KOMIO3ULUs (QYHKUUH, JUHEeWHas QYHKIUS, KBagpaTUyHas (QyHKIMS,
panmoHanbHas (QYHKIUS, CTENeHHas (QYHKIHS, TPUTOHOMETPUYECKHE
(byHKIIMM, OOpaTHble TPUTOHOMETpUYECKHE (QYHKIUH, MOKa3aTeiabHas U
jgorapudmuueckas QYHKIMHU; YMEHHE CTPOUTh TpaduKu H3YYEHHBIX
(byHKIMI, BBITONHATE peoOpa3oBaHus rpaukoB (PyHKIUH, HCIIOIb30BATh
rpaduku 71 U3y4EeHMsI [IPOLIECCOB U 3aBUCUMOCTEN, TIPU PELIEHUH 3a/1a4
U3 JIpyrux y4eOHBIX MPEAMETOB M 337a4 M3 PeajbHOM KHU3HM; BBIpaKaTb
dbopMynaMu 3aBUCUMOCTH MEXIY BEJIMYMHAMH; UCIIOJIb30BaTh CBOMCTBA U
rpaduknd (GYHKUMR U1 pelieHHus] ypaBHEHHM, HEpaBEeHCTB M 3ajady ¢
napaMerpamu; Hu300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBa
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HBIX THUIOB (B TOM 4HCIE Ha
MPOLEHTHI, AOJAM U YacTH, Ha JABI)KEHUE, padoTy, CTOUMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 337a4d U3 OOJACTH YIpPaBICHUS JIMUYHBIMH M CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJIATh BBIPAXKEHMSI, YpPaBHEHMs, HEpPaBEHCTBA M HX
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CUCTEMBI II0 YCIIOBHUIO 3aa4M, MCCIEI0BaTh IIOJIyYEHHOE pELIECHUE H
OLICHUBATh MPaBIONONOOHOCTh PE3YIbTaTOB; YMEHUE MOJCIUPOBATH
peajbHbIE CUTyallMM Ha S3bIKE MaTEMAaTUKHU; COCTABIIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEI0BATh
IIOCTPOEHHBIE ~ MOJENIM C  HCHOJb30BAaHUEM  ammapara  ajareopsl,
WHTEPIPETUPOBATH IIOJYUYECHHBIN PE3yIbTaT

YMeHHne onepupoBarh MOHATHSAMHU: cpelnHee apupMeTHUecKoe, MeauaHa,
HauOoJblllee U HAaUMEHbIlIee 3HAYCHUS, pa3Max, JUCIepCusi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHUE H3BJIEKaTb, WHTEPIPETUPOBATH
nH(pOpMAIUIO, IPECTABICHHYIO B Ta0JIMIaX, Ha AUarpaMMmax, rpaQukax,
OTPaKAIOILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUI; MPEACTABIATH
uHOpPMAIIMI0O C TOMOMIbIO TabMUI] M  JAMarpaMM; HCCJIeI0BaTh
CTaTUCTUYECCKUE JaHHbIE, B TOM YHCIIE C MPUMEHEHHUEM TrpaPuIecKux
METO/IOB U 3JIEKTPOHHBIX CPEACTB; rpapuecKu HCCIeI0BaTb COBMECTHbBIC
HAOJIIO/IEHNUS C TIOMOILBIO JUarpaMM pacCEeMBaHUs U JIMHEHHON perpeccuu

VYMeHHne oOmnepupoBaTh IOHATHUAMM: CIyY4aWHBIA OIBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTb CIy4alHOTro COOBITUS; YMEHHME BBIUUCIATH
BEPOSITHOCTh C HCIIONB30BAHUEM TpaUYeCKHX METOJO0B; NPUMEHSTH
GopMyBl CIOXKEHHS M YMHOXEHHs BepoATHOCTeH, (opMyly HOIHON
BeposiTHOCTH, (opmyny bepHymin, komOuHatopHbie (HaKThl U (HOPMYIIBL;
OLICHUBAaTh BEPOSTHOCTH pEaJbHBIX COOBITHI; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CITydailHas BEJIMYMHA, pACHpeAeTICHHE BEpOSTHOCTEH,
MareMaTu4eckoe OXKUJaHUe, AMCIepCUss M CTaHJapTHOE OTKJIOHEHHE
CIlydallHOW  BENUYMHBL, (QYHKIUH  paclpefesieHuss W IUIOTHOCTH
PaBHOMEPHOTI'0, N0Ka3aTeIbHOI0 U HOPMAJIBHOTO paclpeieieHuil; yMeHue
MCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIpPENCNCHUI JUIsl pelIeHus 3a/1a4;
3HAKOMCTBO C MOHSTHUSAMHU: 3aKOH OOJBIIMX YHCEI, METO/bl BHIOOPOUYHBIX
WCCIIEIOBAHNH; YMEHUE TPUBOIUTH TPUMEPHI IPOSIBIICHHSI 3aKOHA OOJIBIITNX
qucel B NMPUPOJHBIX U OOIIECTBEHHBIX SIBICHHIX; YMEHHE ONEpUpPOBATh
NOHATUSIMH: COYETaHHWE, TIePECTaHOBKA, YHCJIO COYETAaHH, YHUCIIO
nepecTaHoBoK; OnHOoM HbIOTOHA; yMmMeHHE NPUMEHATh KOMOWHATOpPHBIE
GaKkTel W pacCyKIEHHs Ui PEHICHUs 3a/ad; OLEHUBATH BEPOSTHOCTH
peanbHbIX  COOBITHH;  COCTaBIATH  BEPOATHOCTHYIO  MOJEIb U
UHTEPIPETHPOBATH MOTyYCHHBIH Pe3yIbTaT

YMeHue omnepupoBaThb NOHATUSIMM: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YyITIa, IUIOCKUH YroJl, IByTpaHHbIN
yroJl, TPEXTPaHHbIN yroj, CKPELIUBAIOLINECs IpsMble, MapaliieIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSAMBIX U TUNIOCKOCTEH, YIOJI MEXAY IPSAMBIMH, YTOJI
MEXy MPSIMON U IUIOCKOCTBIO, YTOJl MEXKAY IIIOCKOCTSMHU, PACCTOSHUE OT
TOYKH J0 IUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMH, PACCTOSHUE MEXITY
IUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh IMPU PEHICHUH 3a]ad H3y4eHHbIE
(bakThl U TEOpeMbl INIAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY)KaIOILIET0 MHpA; CTPOUTH MareMaTH4YeCKHE MOJEIH C IOMOIIBIO
TEOMETPUUYECKUX TOHATUH M BEJIMYMH, pEIIaTh CBSI3aHHBIE C HHUMH
MPAKTHYECKHE 3a/1aun

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (UTYpHl, 00beM (QUrypHI,
MHOTOTPAHHUK, IPaBUJIbHBIH MHOTOTPAHHUK, CEYEHHE MHOIOrpPaHHMKA,
KyO, napajuienenunen, Npu3Ma, NUpaMuaa, (GUrypa M IOBEPXHOCTH
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BpallleHNs], OWIMHAP, KOHYyC, map, cdepa, miomanb chepsl, MIOMmaab
MOBEPXHOCTH MHUPaMUAbI, NPHU3MBI, KOHYyCa, IMIIMHApa, 00BeM Kyoa,
HPSMOYTOJIBHOTO —Tapajviesenuiena, HUPaMUIbl, MPU3MBL, IHIHHIPA,
KOHyCa, Iapa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHUs KOHyca W IMIUHApPA,
napajulellbHble OCH WJIM OCHOBAaHMIO, CEUEHHME IHapa, IUIOCKOCTb,
Kacaromasacss cdepbl, IIIMHIPA, KOHYCA; YMEHUE CTPOUTh CEUEHHE
MHOTOTPAaHHHKA, M300pakaTb MHOTOTPAaHHUKH, (DUTYpHl M MOBEPXHOCTH
BpAIICHUS, UX CEUCHHSI, B TOM YHUCIIC C IMOMOIIBIO AIEKTPOHHBIX CPE/CTB;
YMEHHE IMPHUMEHSATh CBOWCTBA I'€OMETPUYECKUX (HUTYp, CaMOCTOSTEIBHO
bopMyIHpoBaTh ONpPEACICHHUS N3y4yaeMbIX (UTYp, BBIABUIAaTh THIIOTE3BI O
CBOIMCTBAaX W NPHU3HAKAX TCOMETPUYECKUX (UTYp, OOOCHOBBIBATH WM
ompoBeprarb HMX; yMEHHE NPOBOAMTH KiIAacCHPHUKANUIO (UTYp IO
Pa3MUYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOIUMBIE JIOTIOJHHUTEIIBHBIC
MOCTPOCHUS

11

YMeHue ~omnepupoBarb TOHATHSAMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNIbHbIi MEepeHoC, CUMMETPHsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3oBaHWe TOA0OMsA, TMOMOOHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE M IMOJOOHBIE (QUIYpBl, B TOM YHUCIIE B NPHUPOJIE,
HCKYCCTBE, apXUTEKTypEe; NCIOIb30BaTh T€OMETPUUYECKUE OTHOILEHHS TIPU
peLIeHUH 3aJlay; HaXOAWTh I€OMETPUYECKHE BEJIMYMHBI (IJIMHA, Yrodi,
I1011a/1b, 00bEM) NPU PELICHUH 3a7a4 U3 JPYTUX yueOHBIX PEAMETOB U U3
peanbHON KU3HU; YMEHHUE BBIUUCIIATh T€OMETPUUECKUE BEJIMUMHBI (JUINHA,
yroj, IUIOMaab, 00BEM, IJIOUIAab MOBEPXHOCTH), UCIOJB3Ys M3yYCHHBIC
GopMyasl U METOIbl, B TOM YHCIE: IUIOLIA/Jb MOBEPXHOCTH MHPAMM]IBI,
OpU3Mbl, KOHyCa, LWIMHApaA, Iuomanb cheps; o0bem  Kyoda,
OPSMOYTOJbHOIO TMapajuleNenuNeaa, MNUPaMUAbl, TMPU3MbL, IHIUHIPA,
KOHYCa, [Iapa; YMCHHE HAXOUTh OTHOIICHHE 00bEMOB TIOAOOHBIX PUTYD

12

VYmMmenne ONCpHUPOBATHL MNMOHATUAMM: IMPAMOYTOJbHAA CHUCTEMa KOOPAWHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpPa HAa YHCIO, pa3joKeHHE BEKTOpa Mo Oa3ucy,
CKaJIIPHOE TPOW3BEJCHUE, BEKTOPHOE TMPOU3BEACHUE, YION MEXIY
BCKTOpaMH; YMCHHUEC UCIIOJIb30BATh BeKTOpHBIfI u KOOp)II/IHaTHI)H\/JI METO 1A
pEILICHHS TEOMETPHUYCSCKUX 3a]1a4 U 33J1a4 PYTUX y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOAALINI METON AJIS pelleHus 3a/laui; OHUMaHue
3HAYMMOCTH MAaTreMaTHUKd B H3YYEHHUU MPHUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHWI; YMEHHME pPACIO3HABATH IPOSBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NPUBOINUTH MPUMEPBl MaT€MaTUYECKUX
OTKPBITUNA POCCUNCKOM U MUPOBOM MaTeMaTUYECKON HAyKH

ITepeyensb 21eMEHTOB coepkaHusl, poBepsieMbIx Ha EI'D
10 MaTeMaTuke

Kon

HpOBCpHeMLII\/'I QJICMCHT COACPIKaHUA

Yucna ¥ BEIYUCICHUS

1.1

HaTypaJ'ILHBIC n 1OCJIbIC YUCia. HpI/ISHaKI/I ACITUMOCTHU IECJIbIX YUCCII
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1.2 Pannonaneubie uncna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, TPOIEHTHI,
OeCKOHEUHbIE MTEPUOTUIECKUE APOOH
1.3 Apudmernueckuil KOpeHb HaTypaIbHOM cTeneHu. JeficTBus ¢ apupMeTHIeCKUMU
KOpHSIMHU HaTypaJbHON CTEIICHH
1.4 Crenenp c nensiM nokasareneM. CTENEHb € PAaLMOHAIBHBIM I10KA3aTEJIEM.
CBoiicTBa cTeneHu
1.5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHUHYC,
apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnynHble U HaTypajdbHbIE JIOTapU(MBI
1.7 JleiictBuTenpHble YHCTIa. ApH(PMETHYECKHE ONEpalud C JeHCTBUTEILHBIMU
yrciaamu. [IpuOinKeHHbIe BBIUMCIIEHUS, NpPaBWIA OKPYIJIEHUS, NPUKHUIKA U
OLICHKA pe3yJIbTaTa BbIYUCICHUI
1.8 [IpeoOpazoBanue BoIpaKCHHUI
1.9 Kommuiekchbie yncia
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenble u 1pOOHO-paAIIIOHAIBHBIE YPaBHEHUS
2.2 HppauroHnanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHeHUs
24 [Toka3arenbHble U JJorapu(pMUIECKUE ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHANBHBIE HEPAaBEHCTBA
2.6 HppauroHabHbIE HEPABEHCTBA
2.7 [Toka3arenbHble U Jorapu(MUUYEcKre HEPaBEHCTBA
2.8 TpuroHomeTpu4ecKre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10  |YpaBHeHus, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucTeMbl JINHEHHBIX ypaBHEeHUH. OnpenenuTens MaTpuilbl
3 @yHKIMH U TpaduKu
3.1 OyHKkMs, cnocoOsl 3ananus QyHkuuu. I'papuk Qynkunu. BzanmHo obpaTtHbIe
¢bynkiun. YetHsle u HeueTHbIe GyHKIMU. [leproandeckue GyHKIUN
3.2 Ob6nacTh ompezneneHuss U MHOXKECTBO 3HaueHU ¢yHkiuu. Hymu ¢yHkimm.

[TpomMexyTKkH 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
MakcumyMbl 1 MUHUMYMBI (yHKIuU. HamOosbliee u HauMeHblllee 3HauUE€HUE
(GYHKIIUM Ha TIPOMEXKYTKE

48



3.3 CreneHHas (QyHKIMS C HaTypaJdbHBIM M IIEJBIM IOKa3areneM. Ee cBoiicTBa u
rpa¢uk. CBoiicTBa U rpagMK KOPHS N-0i CTETIEHU
34 Tpuronomerpuyeckue GpyHKINU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenpHas u Jorapupmuyueckas QyHKIUH, UX CBOWCTBA U TpapUKu
3.6 Toukn pa3peiBa. AcuMmnToTel rpadukoB ¢GyHKuuid. CBoiicTBa (PyHKIHIMA,
HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIEI0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMeTpruecKkas mporpeccun. @opmysia CI0KHBIX POLEHTOB
4 Hagayia MmaremaTdeckoro aHanusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BonHbIe 3eMEHTAaPHBIX (GYHKINI
4.2 [IpuMmeHeHre NPOM3BOIHOM K HCCIENOBAHHUIO (DYHKIMI Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkeHre HanOombIIero 1 HauMeHbIEro 3HaueHus: (yHKIIMH Ha
OTpe3Ke
43 [TepBooOpa3znas. MHTerpan
5 MHoOXxecTBa U JIOTUKa
5.1 MHoxecTBO, oniepaluy HaJl MHOXKecTBaMu. J(narpammel Diinepa - Benna
5.2 Jloruka
6 BeposTHOCTB M cTarucTuka
6.1 OnucarenbHasi CTaTUCTUKA
6.2 BeposatHocTh
6.3 Komb6unaropuka
7 I'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 IIpsiMBIE ¥ INTIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTU BpallleHUS
7.5 KoopauHars! 1 BEKTOPBI

Conepxanue ooyuenus B 10 kacce

I'pad, cBsa3ublii Tpad, mytu B rpade: mukiasl u nenu. CTeneHb (BaJ€HTHOCTH) BEPIIUHEI.
I'pader Ha mmockocTH. JlepeBbs.
CrnyuaiiHbple IKCHEPUMEHTHI (OMBITBI) M CIy4dallHble COOBITHS. DIEeMEHTapHBIE COOBITHS
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(ucxompl). BeposTHOCTH Ciy4aifHOro cOOBITHSI. BIUM30CTh YacTOTBI U BEPOSTHOCTH COOBITHI.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.

Onepanuu HajJ COOBITHSIMH: TEpecedYeHre, OObeTUHEHHE, MPOTHUBOIMOIOKHEBIE COOBITHSI.
Huarpammsl Ditnepa. DopMyiia ciioXeHUs BEPOATHOCTEH.

VYCi0BHAsE BEPOATHOCTb. YMHOMKEHUE BEPOATHOCTEH. JlepeBO CIy4yallHOTO 3KCIEPUMEHTA.
®dopmyna nonHo# BepostHOcTH. Dopmyna baiieca. HezaBucumeblie cOObITHS.

bunapHblii ciyyaiiHblii ONBIT (MCHBITAHUE), ycIexX U Heydada. HezaBucuMble MCTIBITAaHUS.
Cepusi HE3aBHCHMBIX HCIBITAHUN 10 mepBoro ycmexa. [lepectaHoBku u Qaktopuan. Yucio
coueranuil. Tpeyronbnuk [lackansa. @opmyna bunoma HeroToHa.

Cepuss He3aBUCHUMBIX HcnbiTaHud  beprymmn. Chiy4aiiHblii BBIOOp H3 KOHEYHOMU
COBOKYITHOCTH.

Cnyyaiinas BenuuuHa. PacnpeneneHue BeposiTHOCTeW. Jlumarpamma pacrnpenesieHus.
Onepauuy Hajx ciydyallHbIMM BenuuuMHamu. buHapHas ciydaiiHas BenuuuHa. Ilpumepsl
pacrpezenieHul, B TOM YHCJIe TeOMETPUIYECKoe U OMHOMHAIIBHOE.

CoBMecTHOE pacrpeefieHue JBYX Ciy4alHbIX BenudyuH. HesaBucumble ciydaifHbie
BEJINYMHBI.

Maremarnueckoe OXHJaHUE ciaydyallHOW BenuuuHbl  (pactpexaenenus). Ilpumepst
MPUMEHEHUS MaTeMaTHYEeCKOro OXKUAaHUs (CTpaxoBaHuUe, JoTepes). MaremMarnyeckoe OKugaHue
OMHapHOM ciy4allHOM BeJWYMHBL. MaTeMaTu4ecKoe OXHJAAHWE CYMMbl CIIY4aWHbBIX BEIMYHUH.
MareMaTrueckoe 0XKHIaHue TeOMETPUUECKOTO U OMHOMUATILHOTO PacIpeIeICHHIHA.

Jucnepcusi W CTaHJAPTHOE OTKJIOHEHHUE CIIy4ailHOM BeJNWYUHBI (pacrhpenerncHus).
Hucnepcusi OMHapHOI ciydailHOM BenuyuHBL. Maremarnueckoe OXHAaHUE IMPOU3BEICHUS U
JUCIIEPCUsl CyMMbl HE3aBUCUMBIX CIy4YailHbIX BEIMYMH. /lucnepcus v CTaHIapTHOE OTKIOHEHUE
OMHOMHUANBHOTO pachpezeneHus. Jucnepcus M CTaHIAPTHOE OTKIOHEHHE T'€OMETPUUYECKOTO
pactipenenenus.";

Jl1ia mpoBesieHusl AMHOTO TOCYIapCTBEHHOIO JK3aMeHa 1o Maremaruke (manee - EI'D mo
MareMaTuKe) MCIOJIb3yeTCs NepedeHb (KoauduKaTop) mpoBepsieMbIX TpeOOBaHUH K pe3ylbTatamMm
OCBOEHHSI OCHOBHOW 00pa3oBareIbHOM MPOrpaMMbI CPEAHETO 00IIero 00pa3oBaHus U JIEMEHTOB
COJIEPIKAHMSL.

ITpoBepsiemble Ha EI'D mo maremaruke TpeOoBaHMsA K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbI CPETHETO 0OIIET0 0Opa30oBaHUS

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM OCBOCHHUSI
MIPOBEPSIEMOTO | OCHOBHOW 00pa3oBaTesIbHON MPOrpaMMBbl CPEIHETO O0IIEro 00pa30BaHUS
TpeOoBaHUS

1 BnaneHne Meromamm J0Ka3areNnbCTB, ANTOPUTMAaMHM  DPEIIECHUS 3alad;
yMeHHe (GOpMYIHpOBaTh M OINEPUPOBATh MOHITUSIMH: OINpEACIEHHE,
aKCMOMa, TEOpeMa, CIEICTBUE, CBOWCTBO, IPU3HAK, JOKa3aTelIbCTBO,
paBHOCWIbHBIE (OPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (DOpPMYIUpOBaTh
o0paTHOE€ M NPOTHUBOMOJIOKHOE YTBEP)KACHUE, MPHUBOAUTH MPUMEPHl U
KOHTPIPUMEpPHI, HCIOIb30BaThb METOJ, MAaTeMaTH4YeCKOM HWHAYKLUU;
IIPOBOJIUTH JI0KA3aTENIBHBIE PACCY)KIEHUS MPU PELICHUH 3a]a4, OLlEHUBATh
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXJCHUH; YMEHHE  OIepHpOBaTh
MOHSTUSMHM: MHOYECTBO, MOAMHOXKECTBO, ONEPALMU HAJ MHOKECTBAMU;
YMEHHE HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Juist OmUCcaHus
pEaJIbHBIX MPOLIECCOB U SABJIEHUHN M NPU PEIICHUU 33]ad, B TOM YHCIIE U3
IpYTUX Y4eOHBIX IPEIMETOB; YMEHHE OINEepUpOBaTh MOHATUAMU: Trpad,
CBSI3HBINA rpad, AepeBo, LUK, rpad Ha IUIOCKOCTH,; YMEHHE 3a/laBaTh U
OMKCHIBaTh Ipadbl pa3IUYHBIMU CIOCOOAMHU; HCIONB30BaTh rpadbl mpu
pelIeHny 3a1a4y
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YMeHne omepupoBaTh MOHSATHUSMH: HATypajdbHOE YHCIIO, IIEJI0€ YHCIIO,
CTEMNEHb C IEJIBIM MTOKA3aTeIeM, KOPeHb HaTypaJlbHOW CTENEHHU, CTETIEHb C
parMoHaIBHBIM ITOKa3aTelIeM, CTENEeHb C JEHCTBHUTEIBHBIM ITOKa3areseM,
norapudmM dYMCIA, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJILHOTO YHCIIA,
OCTaTOK I10 MOAYII0, PAIMOHAIBHOE YHCIIO, HPPAHMOHAIBHOE YHCIIO,
MHOXXECTBA HATypaJbHBIX, LENbIX, palUOHAIBHBIX, JEHCTBUTEIbHBIX
YHUCeJ; YMEHUE UCIIOIh30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIUNA OO
JEUTEh U HaUMEHbIIIee 0011ee KpaTHOe, AITOPUTM EBKIIN/Ia TPU perieHun
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIIMOHHBIMU CUCTEMaMHU CUHCIICHHS;
YMEHHE BBITIOJTHATH BBIYMCIICHUE 3HAUEHUH U MPE00pa30BaHus BEIPAKCHHIA
CO CTEeNeHsMH U Jorapudmamu, peodpa3zoBaHus IPoOHO-paIMOHATBHBIX
BBIPDAKEHUM; YMEHHUE OIEpPUPOBATh MOHSATUSMU: I[OCIEI0BATEIHHOCTD,
apudMeTHIecKas Mporpeccusi, reOMeTpUIecKas Mporpeccus, OECKOHEUHO
yOBIBaroIIast reoMeTpudecKas MpOrpeccus; yMEHUe 3aJ]aBaTh
MOCJICIOBAaTEIbHOCTH, B TOM YHCIIE C MOMOIIBI PEKYPPEHTHBIX (HOPMYIT;
YMEHHUE OIEepUPOBATh IMOHATHSIMHU: KOMIUIEKCHOE YHCIIO, COIPSIKEHHBIE
KOMIJIEKCHBIE YHCJIa, MOAYTh M apryMEHT KOMILUIEKCHOTO 4ucia, (gopma
3alMCU KOMIUICKCHBIX 4YHCeNl (reOMETpUYecKasi, TPUrOHOMETpUYECKas M
anreOpanveckas); yMeThb MPOU3BOAUTH apU(PMETHUECKHE ICHCTBHUS C
KOMIUIEKCHBIMM ~ YHCJIaMH;  TPUBOJIUTH  IPUMEPHl  HMCIOJIb30BAHUS
KOMIIJIEKCHBIX YMCEJN; ONEepUpPOBATH MOHATHSAMU: MaTpuia 2 X 2 u 3 x 3,
OTPENICTUTENh MATPHUIIbI, TCOMETPUUYECKHUI CMBICIT OTIPEIEITUTEIIS

YMeHHne onepupoBaTh IOHATHAMH: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
[IOKa3aTelIbHble, CTENEHHbIE, JOrapu(pMHUUECKue, TPUTOHOMETPUYECKUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH IIOHATHIMMU:
TOX/I€CTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE, HEPAaBEHCTBO,
CUCTEMa ypAaBHEHUH W HEPABEHCTB, pPABHOCUJIBHOCTH YpPaBHEHMH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIATh YPABHEHNUs1, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO PA3JIMYHBIX IPHEMOB; PEIIATh YPAaBHEHUsS, HEPAaBEHCTBA H
CUCTEMBI C IapAMETPOM; IIPUMEHATH YPAaBHEHHU I, HEPABEHCTBA, UX CUCTEMBI
JUISL peLIeHUs] MaTeMaTHYeCcKUX 3ajad W 3a/ad M3 pasjMuHbIX ob0jacTei
HayKW U peajabHOM KU3HU

YMeHHe omnepupoBaTh MOHATHUSAMH: (QYHKIUS, YETHOCTb (YHKIUH,
NePUOUYHOCTh (PYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GyHKIMYM, SKCTpeMyM (YHKLIMH, HauOoJbpllee U HauMEHbIlee 3HAYEHUS
(GYHKIIMM Ha TPOMEXYTKE, HempepblBHas (PyHKIUS, aCUMITOTHI rpaduka
GbyHKIMY, TepBas M BTOpas MPOM3BOAHAS (PYHKIMM, T€OMETPUUYECKUN U
¢u3nyeckuii CMBICI TPOU3BOJIHOM, mepBooOpa3Has, ONpeAeTIeHHBIN
UHTErpaj; yMEHHE HaxXOIUTh AaCUMNTOThI Tpaduka (GYHKIUH, yMEHHE
BBIUNCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3ULINU
(byHKIMI, HAXOAUTh YpaBHEHHUE KacaTelbHOH K rpaduKy GYHKLINHU; YMEHUE
HAXOJUTh MPOU3BOAHBIE AIEMEHTApPHBIX (DYHKIUH; YyMEHHE HCHOIb30BaTh
NPOM3BOJHYIO ISl MCCIEAOBAaHUS (PYHKIMHA, HAXOMUTh HAMOOJBIINE U
HauMEHbIINE 3Ha4eHUsd (QYHKIUH; CTPOUTHh TIpaUKd MHOTOUIEHOB C
WCIIOJB30BAaHUEM  allllapaTa MaTreMaTHMYecKoro aHajiu3a; IPHUMEHATh
MPOU3BOAHYIO JUUISl HAXOXKJIEHUS HAWIYYILEro pelieHus B MPHUKIAIHBIX, B
TOM YHCJI€ COIUAIbHO-IKOHOMUYECKHX M (DU3MYECKUX 3aJadax; HaXOIUTh
ionaad 1 00beMbl QUTYp C MOMOIIBIO UHTETpasia; MPUBOIUTH IPUMEPHI
MaTreMaTu4eckoro MOJEIMPOBAHUS C TIOMOUIbIO JU(QepeHIINATbHBIX
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ypaBHEHU U

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKIHMH, oOpaTHas (QyHKIIHS,
KOMIO3ULMSL (QYHKIUH, JuHEWHas (QyHKIMS, KBagpaTHuHas (QyHKIHS,
paunoHanbpHas (QYHKUUsS, CTENeHHas (yHKIMSA, TPUTOHOMETPUYECKHE
¢byHKIIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHas M
jgorapupmuueckass (GYHKLHMH; yMEHHE CTPOUTh TIpaUKM H3y4eHHBIX
(byHKIUI, BRITOIHATE peoOpa3oBaHus rpadukoB (GyHKIHN, HCTIONIb30BaTh
rpaduKy A7 U3y4eHHsl [IPOLECCOB M 3aBUCUMOCTEH, NP PELICHUH 33134
U3 JIPyrux y4eOHBIX MPEJIMETOB M 33/1a4 U3 PeajbHOM KHU3HHU; BBIPAXKATh
(dopMynamMM 3aBUCUMOCTH MEX]y BEIMYMHAMH; UCIOIb30BaTh CBOMCTBA U
rpadukn GYHKUUN U1 pelieHHs] ypaBHEHHM, HEpaBEHCTB W 3a1ad C
napameTrpamu; H300pakaTb Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBA
pELIEHNUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJayd pPas3HbIX THUIOB (B TOM 4MCIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JBM)KEHHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIYT, HaJOrH, 3aJlaud U3 O0JaCTH YNpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTABIATh BBIPAKEHUS, YpPABHEHUS, HEPaBEHCTBA M HX
CHUCTEMBI IO YCJIOBHMIO 3aJa4d, MCCIENOBaTb IIOJYYCHHOE pEIIECHUE U
OLIEHUBATh IPaBIONONOOHOCTh PpE3yNbTaToOB; YMEHHE MOJEIUPOBATh
pealbpHbIE CHTyallud HA S3bIKE MATEMAaTHUKH; COCTAaBIATH BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEL0BATh
IIOCTPOCHHBIE ~ MOAENM C  HCHOJBb30BAaHMEM  ammapara  anreOpsl,
UHTEPIPETUPOBATH IIOJIYUYECHHBIN PE3YIIbTAT

YMeHue onepupoBaTh MOHATHSMU: cpellHee apu(MeTHUecKoe, MeluaHa,
HauOoJIbIlIee U HaUMEHBIIIEE 3HAQUYCHUA, pasMax, JUCIICPCUA, CTAHAAPTHOC
OTKJIOHEHHE YHCJIOBOTO Habopa; yMeHHE W3BJIEeKaTh, MHTEPIPETUPOBAThH
UH(OPMAIUIO, TIPEACTABICHHYIO B Ta0IUIaX, Ha JuarpaMMax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEAJIBHBIX MPOLIECCOB U SBICHWN; MPEICTABIATD
MHGOPMAIIMI0O C TMOMOIIbIO TaOMMI] M  JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCJIE C MPUMEHEHHEM TIpaduyecKux
MCTOAOB M JJICKTPOHHBIX CPEIACTB, r‘pa(bnquKH HucciacaoBarb COBMECTHBIC
HaOJIIOZIEHNUsI C TIOMOIIBIO JIMarpaMM pacCeMBaHUs U JTMHEHHON perpeccuu

YMeHHne oOmnepupoBaTh IOHATHUSAMM: CIy4alHBIA OIBIT M CIIy4allHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTro COOBITUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TIpaUueckux METON0B; HPUMEHAThH
GopMynbl CIOKEHUS M YMHOXKEHHUS BEpOSTHOCTEH, (opMyly MOIHOU
BEPOSITHOCTH, (Gopmyny bepHymin, komOMHaTOpHBIE (AKThl U (OPMYIIBL;
OLICHMBATh BEPOSITHOCTU pealbHBIX COOBITHI; yMEHHE OINEepUpOBaTh
NMOHATUSAMM: CIlydaliHas BEJIMYUHA, PACIpEACIICHUE BEpPOATHOCTEM,
MaTeMaTH4eCKOe OKHMJAaHHWE, IUCIEPCUS W CTaHJAapTHOE OTKJIOHEHHE
CllyualfHOW  BENUYMHBL, (YHKIUH paclpelesieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTIO, MOKA3aTE€JIbHOTO U HOPMAJIBHOIO PAaCHpPEIEICHAN; YMECHHUE
UCIIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACIpPENEIICHUN I PELICHUs 3a]1ad4;
3HAKOMCTBO C TMOHATHUSAMHU: 3aKOH OOJBIINUX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHUI; YMEHUE TPUBOIUTH IPUMEPBI IPOSIBICHHS 3aKOHA OOJIBINX
YyHcell B NMPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE OINEpPHPOBATh
MOHATUSMU: COYETAHHWE, IIEPECTAHOBKA, YHUCIO COYETAHWUM, YHUCIIO
nepecTaHoBok; OuMHOM HpIOTOHA; yMeHHME MPUMEHSITh KOMOMHATOPHBIE
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bakThl W pacCyKACHHs [UIsl pEIIeHUs 3aJad; OLIEHUBAaTh BEPOSITHOCTU
pCTBbHBIX  COOBITHI;  COCTaBISTH  BEPOATHOCTHYIO  MOIENh |
MHTEPIPETUPOBATDH MOTYUYECHHBINA Pe3ylbTar

VYMeHue onepupoBarb IOHATHAMM: TOYKA, IpsiMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA YA, IUIOCKUN YIoJl, ABYTPAHHBINA
yroJl, TPEXTPaHHbIN yroj, CKPEIUBAIOLUECS MPsIMBbIC, apAJUIEIBHOCTh U
NEPHEHAUKYIAPHOCTD MPAMBIX U INIOCKOCTEH, YIOJl MEXAY IPSIMBIMU, YIOJI
MEXY IIPSIMON U IUNIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH OO INNIOCKOCTH, PACCTOAHUC MCKIAY IMPAMBIMH, PACCTOAHUC MCIKIY
IUIOCKOCTSIMM; YMEHHME HCIIOJIB30BaTh IPU PEIICHUM 3alad H3yYEHHBIC
(baxTBl U TEOpEeMbl IIAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY)KAIOIIEr0 MHpa; CTPOUTH MAaT€MaTHYECKHE MOIENH C IIOMOLIBIO
TCOMCTPUYCCKUX MOHATHH U BCJIMYMH, pPCIIaTh CBA3aHHBIC C HHUMU
IIPAKTUYECKHE 3a]1a4U

10

YMeHHe OmnepupoBaTh MOHATHUSAMH: ILUIOMIAAb (GUrypsl, 00beM GHUTYpHI,
MHOTI'OI'pPaHHHUK, HpaBHJ’ILHBIfI MHOI'OI'paHHHK, CCUCHUC MHOT'OrpaHHHUKA,
KyO, Tapajulelienuien, Mpu3Ma, Oupamuaa, Qurypa u TOBEPXHOCTh
BpallleHUs, MWIMHADP, KOHYC, map, cdepa, IUIomams cdepbl, IUIonanb
MOBEPXHOCTH MHPAMHUIbI, MPU3MbI, KOHYCa, IMIMHAPA, 00beM Kyoa,
NpAMOYTOJIbHOIO mapauiCiieruicaa, IMIHUupaMuabl, I[IPU3MBbI, NUIXHApPA,
KOHYCa, IIapa, pa3BepTKa MOBEPXHOCTH, CCYCHHS KOHyCa W IMIHMHIpA,
napajuielibHble OCH WJIM OCHOBaHHIO, CEUEHHME Iapa, IUIOCKOCTb,
Kacaromiascs cdepbl, WIKHIPA, KOHYCa; YMEHHE CTPOHMTH CEUYCHHUE
MHOTOTPaHHUKA, M300pakaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAIIIEHHs], UX CEYCHUS, B TOM YHCIIC C MOMOIIBIO JICKTPOHHBIX CPEICTB;
YMEHHUE NPUMEHSATH CBOWCTBA F€OMETPUUECKUX (PUTYp, CAMOCTOSTEIHHO
(bOpMYITUPOBaTh ONMPEICICHUS U3ydaeMbIX (DUTYP, BBIIBUTATh TUIIOTE3BI O
CBOMCTBAaX W MpHU3HAKAaX TE€OMETpUYECKUX (Uryp, OOOCHOBBIBATH MU
OmpoBeprarb MX; yMEHHE NPOBOAMWTH KJIACCHPUKAIMIO (GUTYp TI0
Pa3sIMYHbIM I[IPHU3HAKaM, BBIIIOJHATH HeO6XO)II/IMI)I€ JOIIOJTHUTCIIbHBIC
MIOCTPOCHUS

11

YMeHue omnepupoBaTh MOHATHSAMM: JBHXKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'IBHLIfI NEpEeHOC, CUMMETPUA Ha IJIOCKOCTHU W B IMPOCTPAHCTBE,
IOBOPOT, TpeoOpa3oBaHME TNOA0OUs, TMONOO0HBIE (UTYpBI; YyMEHHE
pacrno3HaBaTh paBHbIE M IMOAO0OHBIE (UIYpbl, B TOM YHCIIE€ B IPUPOE,
UCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOILEHHS MIPU
PeICHMU 3a/Ja4; HaxXOJAUTb TCOMCTPHYCCKHUC BCIMYHHBI ()IJ'II/IHa, yroi,
IUI0ILAb, 00BEM) IIPU pEeIIeHUH 3aJ1a4 U3 APYTUX yU4eOHbIX MPEAMETOB U U3
peaHBHOﬁ JKU3HH,; YMCHUC BBEIYUCIIATD TCOMCTPHYCCKUEC BEJIMYNHBI (JIJ'H/IHa,
yrodj, IJIOIaab, 00beM, IJIOLIA]b MOBEPXHOCTH), UCHOJb3Ys H3yYEHHBIE
q)OpMy.]'II)I U METOABI, B TOM YHCJIC: IUIOMaAb MOBEPXHOCTHU IMUPAMUIBI,
OpU3Mbl, KOHyCa, LWIMHApa, Iuomaab chepsl; o0beM  Kyoda,
[PSAMOYTOJIBHOTO Mapajulelienunena, NUpaMUAbl, IPU3MBbI, LUUIUHAPA,
KOHYca, I1apa; yMEHHE HaXOUTh OTHOLIIEHHE 00bEMOB MOJOOHBIX (hUTYD

12

YMmenue ONCpHUPOBATL MOHATUAMMU: IMPAMOYIOJIbHasA CUCTEMa KOOPAWHAT,
BCKTOpP, KOOpPJAWHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha YHUCIO, PA3JIOKCHUC BCKTOpa IO 6a3ncy,
CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC TMPOUZBCACHUEC, Yrojl MCKIAY
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BEKTOpPaMU; YMEHHE UCII0Ib30BaTh BEKTOPHBINA U KOOPIAUHATHBIN METOA IS
pelLIeHUs TEOMETPUUYECKUX 3aa4 U 3aJ1a4 JPYTruX y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOAALINA METOJ IJIsl pelICHHsI 3aa4K; TOHUMaHHe
3HAUUMOCTM MAaT€MAaTHKUd B M3YYEHUHM MPHUPOJHBIX U OOIECTBEHHBIX
IIPOLECCOB M SBICHUM; YMCHHME pAcCIO3HABATh IIPOSBICHHUE 3AaKOHOB
MaT€MaTHUKU B UCKYCCTBE, YMEHHE NIPUBOAUTH IPUMEPHI MaTEMaTHYECKUX
OTKPBITUHA POCCUMCKOW U MUPOBOM MATEMATUYECKON HAyKU

Ilepeyenb 21€MEHTOB cofiepkaHus, mpoBepsaemMbix Ha EI'D
10 MaTeMaTuKe

Kon [IpoBepsiemMblil 37IEMEHT CONIEPKAHUS
1 Yucna u BBIYUCICHUS

1.1 HarypanbHble u nensie uncia. [IpuzHaku 1e1MMOCTH LENbIX Yncell

1.2 Panyonanbhple uncia. OOBIKHOBEHHbIE M JECSATUYHbIE JpOOM, IPOLEHTHI,
OeCKOHEUHbIE TEPUOANYECKHUE TPOOH

1.3 ApudmeTnueckuili KopeHb HaTypaJibHOH cTeneHu. JlelicTBus ¢ apupmMeTnyecKuMU
KOPHSIMU HaTypaJIbHOW CTETIEHU

1.4 Crenenb ¢ wnenbiM MokaszaresneM. CTeneHb € palMOHAIBHBIM IOKa3aTeseM.
CaoiicTBa cTeneHu

1.5 CuHyCc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHI'€HC YMCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuuHble U HaTypajibHbIE JOrapu(Mbl

1.7 JeiictButenbHble uncia. Apudmernyeckue omnepanuu ¢ JeHCTBUTEIbHBIMU
yuciaamu. [IpuGnukeHHbIE BBIYUCIEHUS, MpaBWa OKPYIICHHs, NPHUKUAKA U
OLICHKA pe3yJIbTaTa BbIYUCICHUI

1.8 [IpeoOpazoBaHue BeIpaKCHUI

1.9 KommuiekcHsble uncia

2 VYpaBHEHHS U HEPABEHCTBA

2.1 [{enble 1 IpOOHO-paLlMOHAIbHBIE YPAaBHEHUS

2.2 HppauroHaibHbIE ypaBHEHUS

23 TpuroHomerpuueckue ypaBHEHUs

24 [TokazarenbHble U JOorapupMUIECKUE YpaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHANBHBIE HEPABEHCTBA

2.6 WNppannoHaibHble HEPABEHCTBA
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2.7 [TokazarensHbIe U ToTapuPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckrue HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYIMHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10  |YpaBHeHus, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 |Marpuua cuctemsl JIMHEHHBIX ypaBHEHUI. OnpenenuTens MaTpuLibl
3 OyHKIUYU U TpapUKU
3.1 Oynkius, cnocodsl 3ananus pyHkuuu. [paduk Qyaknun. Bzaumuo obparHbie
¢bynkuuu. YerHsle v HeueTHble PyHKIMU. [lepronnyeckue GpyHKINN
3.2 O0mactp ompeneneHUuss ¥ MHOXECTBO 3HadeHUM QyHkiuu. Hymu ¢yHKIuu.
[IpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKLHUH.
MaxkcuMyMbl 1 MUHUMYMBI QyHKIUH. HanOonbliee M HauMeHbllee 3HAYCHHE
(YHKLIMH Ha IPOMEKYTKE
33 CrenenHasi (pyHKIMS C HaTypaJbHBIM M IENBIM TOKa3areiaeMm. Ee cBoiicTBa u
rpa¢uk. CBoiicTBa U rpag MK KOpHS N-0i CTeNeHU
34 Tpuronomerpuyeckue (GpyHKIIMH, X CBOHCTBA U Tpa(uKH
3.5 [ToxazarenbHas u orapupmMuueckas GyHKIIUHN, UX CBOWCTBA U TpapuKu
3.6 Toukn paspeiBa. AcumMnToTel rpadukoB ¢yHkuuid. CBoiicTBa (QYyHKIUH,
HENpEepPbIBHBIX Ha OTPe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TOCIEJ0BATEIBLHOCTEH
3.8 Apudmernueckas U reomeTprueckas mporpeccuu. @opmysia cI0kKHbBIX MPOLEHTOB
4 Hauana MaremaTrn4eckoro aHaimsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoHbIe 7€MEHTAPHBIX (YHKIHI
4.2 [IpumeHeHne TpPOM3BOAHON K HCCIEIOBaHHIO (PYHKIMNH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHne HanOobIlero 1 HauMEHbIIEero 3Ha4YeHNus (PyHKIUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. Materpan
5 MHOXeCTBa U JIOTHKA
5.1 MHoecTBO, oniepaliuu HaJl MHOXecTBaMHu. [{uarpammsl Diinepa - Benna
5.2 Jloruka
6 BeposaTHOCTB U cTaTucTHKa
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposarHocTh
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6.3 Kombunaropuka
7 I'eomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpPXHOCTH BpallleHUS
7.5 KoopauHars! 1 BEKTOpPBI

4. OBBEM YYEBHOI'O ITIPEJIMETA U BUJIbI YYEEHOM PABOTBI

Buj yueOHoii padoThl

O0beM B yacax

O0beM yueOHOr0 mpeaMeTa 369
B TOM YHCJIC:
OcHOBHOE CcoJIep)KaHHE: 292
- VYpok 186
— IlpakTnueckue 3aHATUA 106
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKe (Comep kaHue 20
TPUKJIAJHBIX MOJYJICH):
- VYpok 10
— IlpakTuueckue 3aHATHS 10
Koncynpranuu (mepen 5K3aMeHOM ) 2
CamocrositenpHas paboTa (Bcero) 51
IIpome:xxyTouHas arrecranus B popMe dK3aMeHa 4
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5. TEMATHYECKOE ILIAHUPOBAHUE YUEBHOI'O ITPEJMETA OVILII 03 MATEMATHUKA (YIJIYBJIEHHBI YPOBEHbD)

Ne HaumenoBanme
Copep:xanue yueO0HOro MaTepuaja u GopMbI OPraHU3aALMH JeATEIbHOCTH
o/a pasgenoB uTeM |O0bem
o0yyarommuxcsi OcHOBHBbIE BH/IbI AeSITEJIbHOCTH 00yYarOLHXCSI
yueOHOro 4acos
npeaMera
Pa3nen 1. Anredopa
1.1 | Yucaam 24/8 | Ypok
BBITHCIICHUS. 1. PauuonanbHble yrcna. [IporeHTsl. OnepupoBarh TMOHATHAMHU: PALMOHAIBHOE YHCIIO, OECKOHEYHas
Hatypansubie u niensie uncia. OOBIKHOBEHHBIC U IECATHYHBIE Ipo0H, | meproxndeckast Ipo0b, MPOICHTHL;
OeckoHeuHBIe Ieproandeckue apobu. [Ipumenerne npobdeit n
MPOLICHTOB ISl PELICHUS MPUKIAIHBIX 33aJa4 U3 Pa3IMIHBIX OTpaciei
3HAHUM U PEAIbHOM KU3HU.
2. JelictButenbHble yucia. PanuoHanbHble W UppalMOHalbHbIE uyucia. | MppamnuoHanbHOe 51 JIEUCTBUTENBHOE 4YHUCIIO; MOJYJb
Apudmernueckue onepanuy ¢ JCHCTBUTENBHBIME YHCIAMH. MOIyib | NEWCTBUTEIBHOTO 4YHCA; HWCIOIb30BaTh OTH IOHATHA IIpU
JEWCTBUTEIILHOTO YHCIIA M €TO CBONCTBA. MPOBEJICHUH PACCYXKICHUI M JIO0Ka3aTeNbCTB, IPUMEHITH APOOH U
NPOLEHTHl A pEIICHHWsS NPHUKIAIHBIX 3aJad M3 Pa3IHMIHBIX
oTpacieil 3HaHWU W peanbHON km3HH. CBOOOTHO ONIEPHUPOBATH
MOHATHSAMH: PallMOHAIBHOE YUCIO0, OECKOHEUHAs NMEepUOAMIECKast
IpoOb,  TPOLEHTHI, HPPAIHMOHAIPHOE  YHCIIO,  MHOXECTBa
palnMoHaIBHBIX u JeHCTBUTEIBHBIX YHced, MOZyJIb
JIEUCTBUTEIILHOTO YHCIa.
3. Apudmernueckuii KOpeHb HATYpPaAJIbHOI CTETIEHN U €ro CBOMCTBA. ®DopMynupoBaTh, 3alMCHIBATh B CHMBOIMYECKOH (opme u
UCTIONIb30BaTh  CBOMCTBA KOPHA N-OM  CTENEHHM IS
peoOpa30BaHMs BHIPAKESHHH.
4. CreneHb ¢ palliOHANIBHBIM U IEHCTBUTEIBHBIM MToKa3aTesiMu. CTenieHs | @OpMyTUpoOBaTh  ONpeAeNieHHe CTENeHH C  paluoOHAIbHBIM
C palMOHANBHBIM IOKa3aTeleM M ee CBOWCTBA, CTENCHb C | mokasaTeleM. BoINoiHATH peoOpa3oBaHuUs YHCIOBBIX BRIPAKCHUH,
ACUCTBUTECIILHBIM ITOKA3aTEIICM. COJIEPYKAIIMX CTEMIEHH C PAIIMOHAIBHEIM MTOKA3aTelIEM.
5. Jlorapudwm uncna. CoiictBa norapudma. JaBate ompezneneHue jorapudma uucia. Mcrmonb30BaTh CBOWCTBA
sorapudMoB [Tl MPeoOpa3zoBaHusl JOTAPUPMUUECKUX BBIPAKEHHIM.
6. JecsaTrdHbIe 1 HATypallbHBIE JIOTapH (MBI JlaBaTh onpeneneHne JeCATHIHOTO U HAaTypalbHOTO Jorapudma.
7. IIpodeccnonaibHO OPHEHTHPOBAHHOE COJCPAKAHME: JlaBaTh ompeneneHus CHHyca, KOCUHYCa, TAaHI'€HCa U KOTaHTeHca
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCIIOBOTO apTyMEHTa. YHCIIOBOTO apTryMEHTa;
8. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTA. JlaBaTp ompeneneHusl cuHyca, KOCHHYCa, TaHT€HCa W KOTaHTEHCa
YHCIIOBOTO apTryMEHTa;
9. ApKCHHYC, apKKOCUHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa. JlaBaTh omnpezneneHuss apKCHHyca, apKKOCHHYCa U apKTaHTeHca

qucjia.
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10.

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJep:KaHMe.

KommnekcHble uncna. ApudmMeTndeckue onepanuy ¢ KOMITIEKCHBIMH
yucnamMu. AnreOpandeckas W TPUTOHOMETpHYecKass (OPMBI 3alUCH
KOMIUTIEKCHOTO YHCIIA.

OnepupoBaTh TOHATHSIMH: KOMIUIEKCHOE 4YHCIO U
MHOXKECTBO ~ KOMIUIGKCHBIX  4mcen.  lIpencraBmsarth
KOMIUIEKCHBIE qHcia B anredpanmdecKou u
TPUTOHOMETPUUECKON ¢dopme. Brinonuats

apu(MeTHIECKHE ONIEPALUH C HUMH.

11. N3o0paxkeHre KOMIUIEKCHBIX YHCENl Ha KOOPJMHATHOW IUIOCKOCTH. | M300paxkaTh KOMILJIEKCHBIE YWCa HA KOOPAWHATHOM IUIOCKOCTH.

®opmyna Myaspa. Kopau n-oif cteneHu U3 KOMIUIEKCHOTO YHCIA. [Mpumensite Gopmyny MyaBpa u moiydyaTh IpeICTaBICHHE O
KOPHSX N-0i CTeNeHU U3 KOMIUIEKCHOTO YHCTA.

12. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Il peIleHHus (U3NYeCKHX U | 3HAKOMHUTHCS C IPUMEPaMH NMPUMEHEHHS KOMIUIEKCHBIX YUCEN IS

TEOMETPUIECCKUX 3aa4.

pELICHHUSI TEOMETPUUCCKUX U (PU3NIECKUX 3a/1ad.

IIpakTHyeckoe 3aHATHE

13. [IpruMeHeHHEe TPU3HAKOB MAETMMMOCTH IEJBIX YHCeN, HauOompmmid | OmepupoBaTh MOHATHAMHU: HATypajdbHOE ¥ IIENI0€  YHUCIIO,
o6umit nenurens (nanee - HOJI) u HauMeHbliee o0uiee KpaTHOE (Xallee | MHOXKECTBO HaTypalbHbIX U LEJbIX yuce. Mcrnonb30BaTh Npu3HAKU
- HOK), octatkoB o moyiro, anroputma EBkima 1uis pereHust 3a1a4 JETMMOCTH LEMBIX 4YHCEN; OcTaTku mo momyio; HOJl u HOK
B CIBIX HHCIIAX. HaTypalbHbIX YHCEN; aJIropuT™M EBKknupa nns pemeHus 3aaad.
3anuchiBaTh HATypajbHbIE YHCIAA B PA3IUYHBIX IO3ULUOHHBIX
CHUCTeMaxX CUHCIICHHUS.
14. Crenenp ¢ nenbiM nokasateneM. buHom Hbrotona. Mcnonbs3oBanue | 3HaTh ONpENEICHHUE U CBOMCTBA CTENEHU C LEJBIM MOKA3aTENIEM.
mogxonsAmed (GopMBI 3amiCH IACHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPaKTUYECKUX 3a7a4 U NPEACTABICHUS JAHHbIX.
15. [MpubnmxeHHble BBIYKMCIACHUS. [lpaBmia OKPYIJICHHS, NPUKUAKA U | VCmonb30BaTh MPUOIMKEHHBIC BEIYHCICHHUS, PABIIIA OKPYTIICHHUS,
OIICHKA pe3yNbTaTa BEIYUCICHHIM. MPUKUJIKY U OIIEHKY Pe3yJabTaTa BEIYHCICHUH.
16. I[IpodeccuonaibHO OPHEHTHPOBAHHOE CO/IEPKAHME: 3HaKOMUTBCS C IpUMEpPaMU IPUMEHEHUS! KOMILJIEKCHBIX YUCEIT JIst
MPUMEHHUTH KOMIUIEKCHBIE YMCIIa 7Sl peLIeHUs 3a/1ay. pEIIeHHS TEOMETPHUSCKUX U PU3MUSCKUX 3a1a4.
1.2 | YpaBHeHus u 40/18 | Ypok
HEpaBEeHCTEBA. 17. ToxmecTBa ¥ TOXAECTBEHHBIE TPEOOPA3OBaHUs. YPaBHEHHE, KOPEHD
ypaBHEHWs. PaBHOCHIIbHBIE ypaBHEHHsS | ypaBHEHHs-clieacTBHs. | OnepupoBaTh MOHATHAMH: TOXKAECTBO, ypaBHEHHE, HEPAaBEHCTBO,
HepaseHncTBo, pelieHue HepaBEeHCTBa. PAaBHOCHUJIbHBIE YPAaBHEHUS U YyPAaBHEHUS-CIIEJICTBUS, PABHOCUIIbHBIE
HEPaBEHCTBA,
18. OCHOBHBIE METOABl PEIICHUs IeNbIX H APOOHO-palMOHANLHBIX | OmepupoBaTh MOHATHAMH MHOTOWIEH OT OJHOH MMEPEMEHHOM, eTo

YpaBHEHUM M HEPAaBEHCTB. MHOro4JeHbl OT OAHONH IEPEMEHHOM.
Jlenenue MHoOrOwieHa Ha MHoOrodjieH ¢ ocrarkom. Teopema besy.
MHorouneHs! ¢ nensiMu kodpdunuenramu. Teopema Buera.

KOPHH;, TMPUMCHATH JACJIICHUE MHOTOWICHA Ha MHOTOWICH C
ocTaTkoM, Teopemy. be3y u Teopemy Buera miis pemenus 3aaau.
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19.

Pemenne cuctem JIMHEHMHBIX ypaBHEHUI. MaTpuila CUCTEMBI JIMHEWHBIX
ypaBHeHHNA. OnIpeaeTnTe s MATPHIBL 2 X 2, €70 TeOMETPHUIECKUI CMBICIT
U CBOMCTBA, BBIYMCICHHE €Tr0 3HAYEHHSA, NMPHMEHEHHUE OIPEICITUTEINs
JUISl pELIEHNs CUCTEMBI JIMHEWHBIX YPaBHEHUH.

OnepupoBaTh MOHATHSAMH: CHCT€Ma JMHEWHBIX ypaBHEHHMH,
MaTpHlia, OTpeAeTUuTeNlb MaTpulibl. Mcrnonbp30BaTh CBONCTBA
onpenenutenst 2 X 2 Juid BBIYUCICHUS €r0 3HAU€HUs, MPUMEHSITH
OTPEJICIIUTENHU JJIS PEIICHUSI CUCTEMBI JIMHEHHBIX YPaBHEHUH.

20. CuctemMa W COBOKYNHOCTh ypaBHEHHH M HepaBeHCTB. PaBHocmibHbEIE | OmepupoBaTh MOHATHAMH: CHCTEMa M COBOKYITHOCTh YPaBHCHUH U
CHUCTEMBI U CHUCTEMBI-CIEICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA. HEPABEHCTB; PEHICHUE CUCTEMBI WIIK COBOKYITHOCTH; PABHOCHIIBHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBHS.

21, YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU. BeiOupate cmoco6  pelleHMs  ypaBHEHMH UM HEpPaBEHCTB,
cozepKaluX MOAYJIH U IIapaMeTphbl

22, HppauronanbHele ypaBHEHUS. Haxoguths penieHus HppallMOHAIBHBIX YPAaBHEHHUW C IIOMOLIBIO
PaBHOCHIIBHBIX IEPEXO0B HIIN OCYHIECTBIISS MPOBEPKY KOPHEM.

23. OCHOBHBIE METO/IBI PELIEHHS UPPALMOHANBHBIX YPABHEHUI. Pemats wppanmoHambHbIE M KOMOWHHPOBaHHBIC ypaBHEHHS, C
[IOMOIBIO PABHOCWIBHBIX IIEPEXO/I0B.

24, OCHOBHBIE METO/Ibl PELICHUS UPPALOHATIbHBIX HEPABEHCTB. Pemates uppannoHaibHble © KOMOMHUPOBaHHbBIE HEPABEHCTBA,

C IIOMOUIbIO PABHOCWIIBHBIX IIEPEXO0JI0B.
25, [TpeoOpa3oBaHKsi YHCIIOBBIX BBIPAKEHUH, COJEpIKAIIMX CTENEeHH M | BBIMOJHATH NpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, COACPIKALINX
KOpHH. CTEIIEHU C pallMOHAJIbHBIM II0KA3aTEIEM.

26. IlokazaTenbHbIE ypaBHEHHS. Hcnonp30BaTh MU(POBBIC pecypehl IS ITOCTPOCHUS rpaduka
mokazarebHO# QyHKIMK U u3y4eHus eé cBorcTB. Haxoauth
peLICHUs [T0KA3aTeIbHbIX YPABHEHUM.

27. OCHOBHBIE METOJIbI PEUICHUS TIOKA3aTENBHBIX YPaBHECHHH. IIpuMeHsTh CBOMCTBAa IOKa3aTeNbHOW (YHKIMH K pELICHUIO
MOKa3aTeIbHbIX YPaBHEHUI.

28. OCHOBHBIE METO/IbI PELIEHUS IOKA3aTENbHBIX HEPABEHCTB. [TpumeHsATh CBOWCTBAa IOKa3aTENbHOW (YHKIMH K PEIICHHIO
MOKa3aTeIbHbIX HEPABEHCTB.

29. Jlorapndmudeckue ypaBHEHHS. Haxoauts penienust sorapuMUIecKuX ypaBHEHUH

30. OCHOBHBIE METO/BI PELICHUS JOTapUPMHUIECKUX YPaBHEHHUH. Haxoauths pemienust norapu(MUYECKUX YpaBHEHHH € IOMOIIBIO
PaBHOCHIIBHBIX NIEPEXO0B HIIN OCYLIECTBIISIS IPOBEPKY KOPHEH

31. OCHOBHBIE METO/IbI PELICHUS JOTapu(pMHUIECKUX HEPABEHCTB. [TpumeHATH cBO¥CTBA ToTapu(MUIECKOH QYHKIHUN K PEIICHUIO
norapu(MUIECKUX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPHUYECKUE (HDOPMYIIBL. [IpuMeHATs OCHOBHBIE TPHUTOHOMETpUYECKHe (HOPMYIBI LIS
peoOpa3oBaHUs TPUTOHOMETPHIECKHUX BBIPAKCHUH.

33. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI. [TpuMeHsATh OCHOBHBIE TPUTOHOMETpPHUYECKHE (OPMYNBl  JUIst
peoOpa30BaHMsl TPUIOHOMETPUIECKUX BHIPKECHHH.

34. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/lCPKAHME: [TpumensaTe GopMynsl TPUTOHOMETPHUH [UIS PELICHHS OCHOBHBIX

OCHOBHBIE METO/Ibl PELIEHHS] TPUTOHOMETPUUECKUX YPaBHEHUH.

TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH.
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35.

OCHOBHBIE METOJIBI PEUICHUS TPUTOHOMETPHUECKUX HEPABEHCTB.

[MpumensaTs GopMynasl TPUTOHOMETPHUH [UIS PEHICHHS OCHOBHBIX
THUTIOB TPUTOHOMETPUIECKHAX YPAaBHCHHH.

36.

OT10op KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH C
TPUTOHOMETPUUECKON OKPY>KHOCTH.

TIOMOIIIBIO

PemaTs TPUrOHOMETPUYECKHE YPABHEHHS M OCYIIECTBIATH
0TOOp KOpHEH C MMOMOIIBI0 TPUTOHOMETPHYECKON OKPY>KHOCTH.

HpaRaneckoe 3aHATHE

37. PereHne nmoxkasaresbHBIX YpaBHEHUH HaxoauTh penieHust mokazaTelbHbIX YPaBHEHHH.

38. Permienue norapumMuueckux ypaBHEHHN

39. IIpeobpazoBaHie TPUTOHOMETPHIECKUX BBIPAKEHHUM. [TpumensaTh (HOPMYIBI TPUTOHOMETPHUH [UIS PEIICHHS OCHOBHBIX

THUIIOB TPUTOHOMETPUUECKUX YPaBHEHHN

40. IIpodeccnonanbHO OPHEHTHPOBAHHOE COdEPKAHME:

PelieHne TpUrOHOMETPUUECKUX YPaBHEHHH. CBo0OOJHO  omepupoBaTh  MOHATHEM:  TPUTOHOMETPUYECKOE
ypaBHEHHE, MPUMEHSATh HEoOXoAuMble (HOPMYIIBI JUIS pEIICHHS
OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX YPABHEHHH;

41. Pemmenne TpuroHOMETpUIECKUX HEPABEHCTB.

42. OCHOBHBIE METO/bI PELICHUsI CHCTEM KOMOMHUPOBAaHHBIX YPaBHEHUIH. Haxoaute  pemieHuss CUCTEM W COBOKYNHOCTEH  IIEJIBIX
OCHOBHBIE METO/IbI PEIICHHsI CHCTEM U COBOKYITHOCTEH PallHOHANIBHBIX, | PAllMOHAIBHBIX, UPPALUOHAIIBHBIX, MOKa3aTeIbHBIX u
UPPAalOHAJBHBIX, TIOKA3aTENbHBIX U JOTapU(PMHUIECKUX YPABHEHUI. norapu()MUYECKUX ypaBHEHUH U HEPABEHCTB.

43. Pemenne mnpuknmamHeIX 3a7ad4 € TOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHHH. VccrienoBanue mocTpoOEHHON MOJETH € TIOMOIIBIO MaTPHI]

Y OTIpEJEIINTEINCH.

44, Pemenne nocrpoeHre MaTeMaTH4ECKUX MOJIENIEN peallbHON CUTYAIUH C
[IOMOLIbI0 ypaBHEHUN U HepaBeHCTB. lIpuMeHeHue ypaBHEHUU U
HEpaBEHCTB K PEILICHUI0 MaTeMaTHUECKHX 3a/1a4 U 3a/1a4 U3 pa3sInuHbIX
oOacTell HAayKH U peaqbHOMN JKU3HU.

45, [IpumeHeHne ypaBHEHHWH, CHCTEM U HEPaBEHCTB K penieHuto | [IpuMeHsATh cHCTeMBbl ypaBHEHUH K PEIICHUIO TEKCTOBBIX 3ajad n3
MaTeMaTHUeCKUX 3a7ad W 3ajJad M3 Pa3IM4YHbIX oONacTeldl HAyKW M | pa3NU4YHbIX ~ oOjacTed  3HAaHMH WM PEIbHOH  JKH3HH;
peanbHON KU3HH, MHTEPIIPETalys MOJyYeHHBIX Pe3yIbTaToB. MHTEPIIPETHPOBATH IOJyYSHHBIC PEIICHUS.

1.3 | ®ynkuuu n 18/8 | Ypox
rpaguku 46. OyHKIHUA, cCIOcO0BI 3a1aHus QYHKIUH. B3anmHO oOpaTHble QyHKIMA. | OnepupoBaTh MOHATHAME: (QYHKITHS, CIOCOOBI 3aqaHus (HyHKIIHU;
Komnozumus ¢yukmuit. ['paduk QyHKIHH. B3aMHO OOpaTHBIe (YHKIHMH, KOMHIO3WIUSA (YHKIWHA, rpaduk
GbyHKIUN
47. CroiictBa ¢yrkmmu. O61acTh OmpeneneHnss U MHOXKECTBO 3HaueHHH | OnepupoBaTh MOHATHSIMH OONAacTh OMNPEAETICHHS U MHOXKECTBO

¢yaxonn. Hymn yskmnun. [IpomexxyTkn 3HaKOTIOCTOSTHCTBA. YeTHbIE U
HeueTHple QyHkmum. Ilepumogmueckne ¢GyHkmmn. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MaKCUMyMBl W MUHHUMYMBI (YHKIHH.
HanOomnbiree 1 HanMeHbIIee 3HaUCHIST (PYHKIMH Ha TPOMEXYTKE.

3HAYCHUH bynkIHN, HYyIH byHKIINY, MIPOMEXYTKH
3HAKOTIOCTOSTHCTBA. BBITIOMHATH 3JeMEHTapHBIE MpeoOpa3oBaHuUs
rpadukoB (yHKIMNA. 3HATH U YMETh JIOKa3bIBaTh YETHOCTH WITH
HEYETHOCTh (PYHKIMH, MEPUOTUIHOCTh (PYHKIIMM HAXOIUTH
MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U MUHUMYMBI
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(GyHKIIMY, HauOoJbIllee W HaWMMEHbIee 3HAUYeHHWE (YHKIUU Ha
MPOMEXKYTKE.

48. Jluneiinast,  kBampatw4yHas W ApoOHO-THMHeHHas  QyHKiuu. | OnepupoBaTh MOHATHAMHU: JIMHEHHAs, KBaJpaTW4IHAs, IPOOHO-
DeMeHTapHOE HCCIIeI0BaHUE M IOCTPOSHUE HX IPadrKOB. JIMHEHHAs U cTeneHHas (GyHKIHH.

49, CreneHHasi (QyHKUMS C HaTypajlbHbIM M LeJbIM ToKasareneM. Ee | @opMmyiaupoBath W HUIIOCTPHPOBATh Ipauyeckd CBOHCTBA
cBoiictBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-Oil CTCECHW KakK | JUHCHHON, KBaJgpaTHYHOW, JPOOHO-TMHEHHOW W  CTEHCHHOM
(yHKIIMHM OOpaTHOMN CTETIEHH C HATYPaJIbHBIM IT0Ka3aTEIIEM. ¢GbyHKIMHA. 3HATH OMpENENCHHE W CBOWCTBA CTENEHH C MEIBIM

MOKa3aTeJIEM.

50. [lokazaTenpHass w Jorapummyeckas (QYHKINH, WX CBOHCTBa u | Mcmonp3oBaTh IMQPOBBIE pecypchl A TIOCTPOCHUS Tpaduka
rpajuku. Ucnonssoarne rpaQukoB QyHKUMH I PELICHHS | mokasaTelbHOM (YHKIMH U H3ydeHHs eé cBoiicTB. CTPOUTH rpaduk
YPaBHCHHH. sorapuMudeckoil QyHKIMH Kak OOpaTHOM K MOKA3aTENbHOM U

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMUUYECKOH (DYHKIMHU JUIS pPeIIeHHs
3anad. [[pumeHATH CBOMCTBA IOKa3aTesIbHOM U JoraprudMuueckoi
GYHKIMHA K pEIICHHIO I0Ka3aTeNIbHBIX M JIOrapu()MHYECKHX
HEpaBEHCTB.

51. TpuroHoMmeTpryeckas OKpy>KHOCTb, OTIpEJICIICHNE Pemats TpUrOHOMETPHYECKHE YPAaBHEHHUSI M OCYIIECTBIATH OTOOP
TPUTOHOMETPUUYCCKHUX (DYHKIIMH YHCIOBOTO apryMEHTA. KOpHEil ¢ HIOMOIIBI0 TPUTOHOMETPHUECKON OKPY>KHOCTH.

52. ITpodeccuoHaIbHO OPHEHTHPOBAHHOE COdEPKAHHe: Hcnonp3oBaTh IU(POBBIE pecypchl Ul TOCTPOCHUS TI'padHKOB
TPUTOHOMETpUUECKHE QYHKIIMHU, UX CBOMCTBA U TpadUKH. TPUTOHOMETPUUECKUX (PYHKIMHU U U3YUEHHS UX CBOMCTB.

53. Tpuronomerpuyeckne QyHKIUH, NX CBOWCTBA U rpaduKy. Hcnonp3oBaTh HU(POBEIE pecypchl Uil TOCTPOCHUS TI'padHKOB

TPUTOHOMETPUYECKUX (PYHKINH U U3ydEHHS UX CBOMCTB.

54. I'pacdmueckre METOIbI PELICHHUS] YPABHEHHI 1 HEPABEHCTB.

I'padraeckre MeToabI pemieHns 3a1a4 ¢ IapaMmeTpamu.

HpaKTu'{eCKoe 3aHATHE

55. IpodeccHnoHaTbHO OPHEHTHPOBAHHOE COIEPKAHME:
alIeMEHTapHbIe Peodpa3oBaHusl rpagukoB GyHKIMIL.
56. I'padux xommozunuu GyHKIHMH. ['eoMeTprdaeckrne 0Opa3sl ypaBHEHUH H
HEpaBeHCTB Ha KOOPJMHATHOM MIIOCKOCTH. Crpoutb rpadyKM  KOMIO3MLIMHM (QYHKIMH C  IOMOIIBIO
9NIEMEHTAPHOTO HCCIICIOBAHUS W CBOMCTB KOMIIO3HMIMH JBYX
GyHKIHH;
57. | Pemienue 3angay. QDYHKIMOHANbHbIE 3aBHCHMOCTH B  pealibHBIX
mporieccax u sBIeHISIX. [ paduKu peaqbHBIX 3aBHCUMOCTEH.
58. Pemmenne npukianHbix 3ana4. Mcnonap3oBanne rpadMKoB QYHKIUN JUIs

UCCIIEI0BaHMS MPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE BOZHHUKAIOT MPU
pELIeHUH 33/1a4 U3 IPYTUX YIeOHBIX MPEJIMETOB U pealbHOM )KU3HH.
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1.4

Haugama
MaTEMaTHYECKO
ro aHajn3a.

36/18

Ypox

59.

HOCHC}IOB&TGHLHOCTI/I, CIIOCOOBI 3aJlaHksl  TIOCJIEIOBATEIBLHOCTEM.
MeTton MaTEeMaTHYECKOM WHAYKIWU. MoHOTOHHEIE H OrpaHUYCHHBIC
IMOCJICA0BATCIIBHOCTH. I/ICTOpI/IH BO3HHMKHOBCHHA MaTCMaTHUYCCKOI'O
aHajau3a Kak aHajan3a 0ECKOHEYHO MAaJbIX.

OHepI/IpOBaTL MNOHATUAMMU: I10CIICA0BATCIBHOCTD, CITOCOOBI 3alaHus
HOCHCHOBaTeHLHOCTeﬁ; MOHOTOHHBIC n OrpaHNYCHHBIC
IOCJICAOBATCIIPHOCTH, HCCJICOOBATH IIOCJICOOBATCIIPHOCTH  Ha
MOHOTOHHOCTB U OT'PAHUYICHHOCTb.

60. Apudmernueckas 1 TeOMETPHIECKAst IPOTPECCHU. JlaBatp ompenencHue apUPMETHIECKOH W TEOMETPHUIECKOU
IIPOTpecCu.

61. BeckoneuHo yObIBaromiast reomerpudeckas nporpeccus. Cymma Jloka3piBaTh CBOMCTBA apU()METHUECKOH W TIeoMETpUYEeCKOn
0ecKOHEeuHO yObIBatolIell reoMeTpUYecKor nporpeccuy. JIMHEHHBIH 1 | IPOrpeccuy, HAXOAUTh CYMMY WICHOB ITPOTPECCHH, a TAKKE CYMMY
SKCIIOHEHIMANIBHBIN pocT. Hucno e. @opMyiia CI0KHBIX IPOLIEHTOB. 9IIEHOB OECKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON IPOTPECCHH.

62. HemnpepoiBable QyHKIMHM M uX cBoiicTBa. Touku paspeiBa. CBolicTBa | OmepupoBaTh MOHSATHAMH: (YHKIMS HENpepbIBHAs Ha OTpe3Ke,
(yHKIMH HEMPEPHIBHBIX HA OTPE3KE. TOYKa paspbiBa (QYHKIOMM, acuMnToTra rpaduka (YHKIHH.

[TpumeHsTh cBOIicTBa HENPEPHIBHBIX (DYHKLMIT AJIs pelIeHHs 3a/1a4.

63. AcuMnToTH TpaduKOB (PYHKITHIA.

64. [MpousBonHas Gpynkumu. Onpeneneuue. [lepeas u Bropas nponsBogusie | OnepupoBarth MOHATHAMHU: TiepBas M BTOpas IPOHM3BOAHBIC
(hyHKIHN. dyHKLMY;

65. I'eomerpuyeckuii W Quznueckuii cmpica Npou3BonHOH. YpaBHeHue | [loHMMaTh (QU3NYECKHI U TE€OMETPUYECKHI CMBICI MPOU3BOIHOM;
KacaTenbHOH Kk rpaduxy GyHKIuy. 3aMUChIBATh YpaBHCHHC KacaTelbHOM. Hcnonws3oBaTh

reoOMEeTPUUYECKUN U (PU3NUECKHUIA CMBICII POU3BOAHOMN JUIsl pEILICHUS
3a7ad.

66. [IpousBopHble 3neMeHTapHBIX (QyHKOMH. [IpomsBogHass cymMmbl, | BBUMCIATE NPON3BOJIHBIE CYMMBI, IPOW3BEAEHHS, YaCTHOTO W
MIPOM3BEICHNUS U YaCTHOTO. CJIOKHOM (DyHKIIUH.

67. IIpon3BoaHAs KOMITO3UIMA (PYHKIUH. Crpoutp TpaduK  KOMIIO3WIMH  (PYHKOUH C  [TOMOIIBIO

9JIEMEHTAPHOTO HCCIIEIOBAHUSA U CBOWCTB KOMIO3HIIHH.

68. [lpumeHeHne TPOW3BOJAHOM K  HccienoBaHuio  QyHkumd Ha | Mcrmonb3oBaTh TPOW3BOJHYIO [UIsi HCCIeNOBaHHS (QYHKIMU Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI. MOHOTOHHOCTb U 9KCTPEMYMBI.

69. Haxoxnenne HanOonbIIero ¥ HaMMEHBLIETO 3HAUCHWH HenpephiBHOM | Haxonute HamOosnbllee W HaWMEHbIee 3HAUCHHS (QYHKIUN
(yHKIMHK Ha OTpE3Ke. HETIPEPHIBHOH Ha OTpe3Ke, CTPOUTh Tpapuki (GYHKOHHA Ha

OCHOBAHHH TIPOBEJIEHHOTO HCCIIEIOBAHUS.
70. [lepBOOOpa3Has, OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX. OnepupoBaTh MNOHATHSIMH: II€pPBOOOpa3Hasi M ONpeNeEHHBINH
HWHTETpal.

71. [lepBooOpasuble d3nemeHTapHbIX QyHKOMA. [IpaBuia HaxoxaeHus | HaxoauTth nepBooOpasHbie 37eMeHTapHBIX QYHKIMHA U BBIYHUCIISATH
nepBooOpasHBIX. naTerpan o Gopmyne Herotona— JleliOHuma.

72. IIpodeccnonanbHO OPHEHTHPOBAHHOE CO/ICPIKAHNE: IMomy4yate mpeacTaBIeHHE O 3HAUYEHUM BBEJICHMS IOHSITHUSA
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Hurerpan. 'eomeTpudeckuii CMBIC UHTETpaIA. WHTErpajia B pa3BUTUH MAaTEMAaTHKH.
73. [IpumeHeHne UHTErpalia Uil HaX0XKACHUS TUIoNIanel iockux ¢uryp. | Haxoaurts miomaan miockux (GUryp ¢ moMoupio OnpenesiéHHOro
UHTeTrpaJa.
74. [Ipumenenne uHTErpana Jyuis HaxoXJeHUS 00beMOB reoMeTpuyeckux | Haxomurte miomanu rmiockux GUryp m oObEMBI TENI C MOMOMIBIO
Tel. ONpPENEIEHHOr0 UHTErpaa.
75. JuddepernnansHpie ypaBHEHUSA OnepupoBath MOHATHS TUPEpeHINaTbHbIC YPaBHEHHS
76. MaremaTindeckoe MOJEIMPOBAHNE PEANBHBIX MPOLECCOB C MOMOMIBIO | 3HAKOMUTHCSA C MAaTEMAaTHYECKHM MOJICIHPOBAHMEM Ha IpPHMeEpe
i QepeHInaTbHBIX YpaBHEHUH. muddepeHnanbHbIX YpaBHEHUI.
IIpakTuyeckoe 3anATHE
77. ITpodeccnoHaIbHO OPHEHTHPOBAHHOE COJeP:KaHMe: MCIIOIb30BaHNE
MPOTPECCUH ISl PEIICHNUS] PeabHBIX 3a7a4 MPUKIAIHOTO XapakKTepa.
78. Merto HHTEpBAJIOB JUIA pelIeHNsI HepaBeHCTB. [IpuMeHeHne cBOMCTB
HeTpephIBHBIX (QYHKLIMI IS peleHus 3aaad.
79. [IpousBoaHbIe 3eMeHTapHBIX QyHKIMi. [Ipon3BotHas CyMMBl, Bbruncnare 1pon3BOOHBIE CYMMBI, IPOW3BEAEHHS, YacCTHOTO W
MPOU3BEACHHS U YaCTHOTO. CJIOKHOH (DyHKIIUH.
80. Bbruncnare Tpon3BOJHBIE CyMMBI, IPOW3BEAEHHS, YacTHOTO W
[TpousBoHAasE CyMMBI, IPOU3BEACHHS M YaCTHOTO. o
CJIOKHOH (hyHKIIUH.
81. [IprmeHeHne MPON3BOAHON K MCCIIEAOBAHUIO (DYHKIMH Ha Hcnonp30BaTh NPOM3BOIHYIO [UIS HCCIENOBaHWA (QYHKIMM Ha
MOHOTOHHOCTb M DKCTPEMYMBI. MOHOTOHHOCTb ¥ 9KCTPEMYMBI.
82. . Hcnonb30BaTh MPOM3BOAHYIO JUIS HAXOXJICHHS HaWIydIIero
Pemrenve npuknaaHbIx 3amad. [IpuMeHeHne mpon3BOAHOMN IS HAXOXKICHHS
peLIeHus! B IPUKJIAHBIX, B TOM YUCIIE COLUATBHO-9KOHOMHYECKHX,
HaMTy4IIero pelieHns B IPUKIIAIHBIX 3a/1a4ax, Il ONpe/iesIeH s CKOPOCTH 1
o 3a7a4ax, ISl ONPENENICHHS CKOPOCTH W YCKOpEHHs IIpoliecca,
YCKOPEHHSI TIpOLIecca, 3a1aHHOTO (GOpMYIIOi MK TpadrKoM. .
3aaHHOTO (OPMYJION MK rpaduKoM.
83. BhIUHCIeHHE ONMpENeeHHoro MHTerpana 1o dopmyine Hpiotona- | HaxoxuTs nepBoobpasHbie dIeMEHTapHBIX (YHKIMA U BEIYUCIISTH
JleiiOHmIa. uHTerpai no popmyine Herorona— JleiiOnuna.
84. ITpumeps! pemennii audHepeHnanbHBIX YpaBHECHHUH.
85. [Ipumeps! perenuit qudQepeHInaNEHBIX YpaBHEHUH.
1.5 | MHoxecTBa U 6/4 | Ypok
Jloruka 86. MHOKECTBO, Ollepalliy Ha/l MHOKECTBAaMHU M UX cBoiicTBa. [Juarpammbl | CBOOOJHO OMEpUPOBATh MOHSITHUSMH: MHOXECTBO, ONEPaLUH HaJ
Diinepa-Benna. MHOKECTBaMH.
87. Omnepanuy HaJl MHO)KECTBAMH U MX CBOICTBA. CB0OOIHO ONIEPUPOBATH OTIEPALINHU HAJl MHOKECTBAMHU.
88. Omnpenenenne, TeOpeMa, CBOWCTBO MaTEMaTHYECKOro  OObBEKTa,
CJIC/ICTBHE, JOKA3aTEIbCTBO, PABHOCWIILHBIE YPaBHEHHS. CB00OOHO OmEpHpPOBaTH MOHATHAMH: OIpEAEIEHHe, Teopema,
ypaBHEHHE - CJEICTBHE, CBOWCTBO MaTeMaTH4YeCKOro OObBEKTa,
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J10Ka3aTCJIbCTBO, PABHOCHUJIBHBIC YPABHCHUA 1 HCPABCHCTBA.

IIpakTnyeckoe 3aHsiTHE

89. IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO ammapaTta [Ijs omnucaHus | Mcrmonb3oBaTh TEOPETUKO-MHOMKECTBEHHBIN anmnapaT AJisl OMUCAHUS
peaNbHbIX MPOIECCOB M SBICHHUM, MpU pElIeHUH 3aJad M3 JPYTHX | pealbHBIX MPOILECCOB U SBICHUH, MPU PEIICHUU 3aJad U3 JPYTHx
Y4eOHBIX PEAMETOB. Y4eOHBIX PEIMETOB.
90. MHoOXecTBO, OTepauy HaJl MHOKECTBAMHU. CB0OOIHO OIIEPUPOBATH OTIEPALINH HAJl MHOKECTBAMHU.
Pasne 2. I'eomeTpus
2.1 | [Ipsimble u 18/10 | ¥Ypoxk OnpenensiTh IUIOCKOCTh Kak (UTYypy, B KOTOPOW BBIMOJHACTCS
TIOCKOCTH B 91. OCHOBHBIE TIOHATHS CTEPEOMETPHH. TOYKa, NpsAMas, IUIOCKOCTh, | IUIAHUMETpus. JlenaTh MNPOCTEHIIMEe JIOTMYECKHE BBIBOIBI M3
HPOCTPaHCTBC npoctpaHcTBo.  IlomsAtne 00 — akCHOMATHYECKOM  IOCTPOCHHMU | aKCMOMATHUKH IUIOCKOCTH. I[IPUBOAUTL TPUMEPHI  PEANBHBIX
CTCPEOMCTPUN: AKCUOMBI CTCPEOMCTPUU U CIICACTBUA U3 HUX. 00BEKTOB, HCATH3AIMCH KOTOPHIX SIBIISIOTCS AKCHOMBI TCOMETPHH.
92. B3anMHOe pacmonoskeHHe PSMBIX B IPOCTPAHCTBE: Tepecekarmuecs, | Vcnonp30BaTh A HMOCTPOCHUS CEUCHHH METOJ CIIEAOB, METOJ
[apajcibHbIC u CKPCIIMBAIOLIIHACCA [pAMBIC. IIpusHaku | BHYTpeHHEro MPOCKTHPOBAHMS, METOA IepeHoca  CeKymiei
CKPCIIMBAIOIIUXCSI TPSIMBIX. wiockoctd. Knaccuduupoats B3aMMHOE PacIoIOKEHHIE MPSIMBIX
B IIPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKAMH M IPUBOAS IPUMEPHI U3
peanbHOM )KU3HU.
93. [MapammensHOCTE TPSAMBIX M IUIOCKOCTeW B mpocTpaHcTBe: | [loKa3pIBaTh MPHU3HAK O MApaUICIBHOCTH MPSIMON W IUIOCKOCTH;
napajuleJibHple  MpsAMBIE B IMPOCTPAHCTBE, NapauIeJbHOCTh TPEX | CBOMCTBA MApaJUICIbBHOCTH NPSAMOM M IUIOCKOCTH. Jloka3biBaTh
HpAMBIX, MapaJUIeJIbHOCTD IIPAMOU U IUNIOCKOCTH. TEOpEMY O CYIIECTBOBAHMM W EAMHCTBEHHOCTH NapajlieIbHOMN
MPSIMOM, TIPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JISKaIIel Ha
IPYTOM TPSAMOW; JIEMMY O TIEPECEUCHHH IUIOCKOCTH JIBYMS
napajulebHBIMA  TIPSIMBIMU; TEOpEMY O TpEX NapauieIbHBIX
MPSIMBIX.
94. [MapanmensHOE U IEHTPaTBHOE MTPOSKTHPOBaHUE, H300pakeHne Guryp. | OOBACHATh, YTO HA3BIBACTCSA MApaUICIGHBIM H IIEHTPaIbHBIM
OCHOBHBIE CBOWCTBA MAapajljIeIbHOIO MPOEKTUPOBaHUs. M300pakeHHe | mpoeKTHPOBAaHMEM M KAK BBIOJIHACTCS MPOEKTHPOBaHUE (QUIyp Ha
¢uryp B TapamieNbHOW MPOCKUMH. YTl C COHANMPABICHHBIMU | [IOCKOCTS. Jloka3bIBaTh CBOICTBa napajjieIbHOro
CTOPOHAMHM, YTOJI MEXKIY IPSIMBIMA B IPOCTPAHCTBC. npoekTupoBaHus. IlomydaTh TpeACTaBIEHHE O LEHTPAIBLHOM
MIPOCKTUPOBAHUH 1 00 UCTOPHUH PabOT MO TEOPUH MEPCTICKTUBEI.
95. [MapammenbHOCTh TUIOCKOCTEW: TapalieNbHBIC IDIOCKOCTH, cBolicTBa | KimaccmpuimpoBats B3anMHOE PACIIONOKEHHE MPSIMOH U ITIOCKOCTH
napajuleNbHBIX TIOCKOCTEH. B TIPOCTPAHCTBE, MPHUBOJS COOTBETCTBYIOIIME MPUMEPHI U3
peanbHON km3HU. DOpMyIHpPOBATh OMpPENEICHUE MapalielTbHbIX
npsIMOA M TUIOCKOCTH. JloKa3plBaTh MPHU3HAK O MapajlIeIbHOCTH
OpsIMOM M IUIOCKOCTH; CBOWCTBA MapajlIeIbHOCTH MPSMOM U
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IIJIOCKOCTH.

96. IlepneHAUKYNAPHOCTh MNPSIMOM M IJIOCKOCTU: IEpHEHAUKYIspHbIe | JlOKa3bIBaTh: TEOpEMY, BBIPAKAIOLIYIO IIPU3HAK
OpAMBIE B IPOCTPAHCTBE, NPAMBIE MAPAJIEILHBIE U NEPIICHIAUKYIISPHBIE | MEPIECHIUKYIAPHOCTA TNPIMONM M IUIOCKOCTH; TEOPEMY O
K IIIOCKOCTH, NPU3HAK ICPICHAUKYISPHOCTU NPAMOU U IJIOCKOCTH, | CymIeCTBOBAHUU M €IWHCTBEHHOCTH INPSAMOM, MPOXOJSAILEN depe3
TeopemMa O HpPAMOM NepHeHIUKYISpHOH MIockocTH. OpTOroHaibHOE JAHHYI0 TOYKYy H NEpPHeHIMKYIAPHON K JAHHOH IUIOCKOCTH.
TIPOCKTHPOBAHHUE. [TonyyaTs NpejcTaBieHre 06 OPTOrOHAIEHOM ITPOEKTUPOBAHUH.

97. IleprieHAMKyNAp M HAKIOHHBIE: PACCTOSIHME OT TOYKM 1O INOCKOCTH, | IlomydaTe mnpeacTaBieHHME O 3HAYEHUM MNEPHEHIUKYIApa It
PaccTosHKE OT NPAMOIf 10 MIIOCKOCTH, MPOEKLKUs (GUIyphl HA INIOCKOCTh. | npyrux obmacteii Hayku ((u3HMKa, DHEpreTHKa, Ja3epHbIE
HCpHeHHI/IKyHﬂpHOCTL IUTIOCKOCTEH: IPU3HAK TEPHEHAUKYIAPHOCTH TeXHOJ'IOFI/II/I), B peaﬂLHoﬁ JKU3HU (TeXHI/IKa, OKpy>Karomias
JIByX IUIOCKOCTEH. 06CTaHOBKA).

98. Teopema 0 Tpex neprneHAuKyJIsIpax. JlokaszpiBaTh TeOpeMy O TpEX IEPHEHIUKYJSIpaX MU TEOpEeMy

o0OpaTHyI0 TeopeMe O TPEX MEePIeHIUKYIIAPAX.
99. Yriael B OpPOCTpaHCTBE: Yroid MEXAY MpsMOW ¥ IUIOCKOCTBIO, | AKTYalM3UpoBaTh (aKThl U METOJbI IUTAHUMETPUH, PElICBaHTHBIC

JIBYTPaHHbII YIOJl, IMHEIHBIN YroJl ABYIPaHHOIO yria. TpeXrpaHHbli U
MHoOrorpasssie yribl. CBoiiCTBa INIOCKUX YIJIOB MHOTOTPAHHOTO yTIIa.
CBoiicTBa INIOCKUX U ABYTPaHHBIX YTJIOB TPEXTpaHHOrO yria. Teopemsl
KOCHUHYCOB U CUHYCOB JIJISl TPEXTPAHHOI'O yIJa.

TeMe, TPOBOAUTH aHanoruu. DopMynupoBaTh OIpeC/ICHUE
JIBYrpaHHOTO yrima. Jloka3blBaTb CBOWCTBO paBEHCTBA BCEX
JWHEHHBIX  yIIOB  JByrpaHHoro yrima. Kiaccupummposats

JABYT'PAaHHBIC YTJIbI B 3aBUCUMOCTH OT UX rpa,uyCHoﬁ MCEPEL.

IIpakTHyeckoe 3aHsiTHE

100.

I[Mpocreiime npocTpaHCTBEHHBIE (PUIYPhI HAa IUIOCKOCTH: TETPadap,
napaJelenuIe, MOCTPOCHUE CEUEHHH.

Pemats CTCPCOMCTPHUYCCKUC 3aJadud: Ha ONPCACICHUC BHAA
CCUCHHA N HAXOXACHUC €Io IJI0OI[a . HpOBO,Z[I/ITB JA0Ka3aTCIbHBIC
pacCyXKaACHUA IPpU PEIICHUU Tr€OMETPHUUCCKUX 3aaa4, CBA3AHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE.

101.

[lepnenauKyIISIp ¥ HAKJIOHHBIE.

DopMynUpOBaTh OINPEIENICHUS: MNEPNEHANKYISAPHBIX INPSMBIX B
OPOCTPAHCTBE; ONpEeAENeHHE MpsMOM, NEPHEHIUKYIAPHON K
INIOCKOCTH. JlOoKa3bIBaTh: JEMMY O HNEPHEHIUKYISPHOCTH IBYX
HapajyieNIbHBIX HPAMBIX K TpeTbedl MpsMOIl; TEOPEMBI O CBA3U
MEXy HapaieIbHOCTBIO MPSIMBIX M UX MEPHEHIUKYIAPHOCTBIO K
IUIOCKOCTH.  JIOKa3bIBaTh: TEOpPEMy, BBIPAXKAIONIYIO IPU3HAK
HNepIEHANKYIIPHOCTH MHPSAMOM W IUIOCKOCTH; TEopeMy O
CyIIECTBOBAaHUU U EAMHCTBEHHOCTH HPSAMOW, MPOXOAAIIEeH depes
JAHHYI0 TOYKY W TIEPIEeHAWKYSIPHOH K JaHHOW IUTOCKOCTH.
N300paxaTh B3aMMHO IEPIEHANKYJIISIPHBIE IPSIMYIO U TUIOCKOCTb

102.

Yrael B HOPOCTPaHCTBE: Yrod MeXAy MNpsMOM M IIOCKOCTBIO,
JIBYTpaHHBII YIroJl, IMHENHBINA yroJl ABYTPaHHOTO yria. TpexrpaHHblil U
MHOTOTPaHHbIE YTJIBL.

Pemats CTECPCOMETPUICCKUEC
IJIAaHUMETPUYCCKUC (baKTI:I U METOBbI.

3aJga4u, HCIIOJIBb3Ys

103.

TeOpeMLI KOCHHYCOB U CUHYCOB JId TPEXT'PAHHOT'O YTJIad.

Pemats MpUKJIaJAHbIC 3a/da4i,
T€OMETPUICCKUX BCJIINYHH.

CBsA3aHHBIC C HaXOXIACHHUEM
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104.

Teopema 0 Tpex nepreHUKYIIspax.

PemaTs crepeoMeTpuuecKkue 3agadd, CBS3aHHBIE C NMPUMCHEHHEM
TEOpPEMBI O TPEX MNEPIEHAMKYISIpax, HaXOXKICHUEM DPACCTOSHHUMH,
[IOCTPOCHHUEM NPOEKLUH.

2.2

MHororpaHHuKu

10/10

Ypox

105.

Bunel MHOrorpaHHMKOB, pa3BepTka MHoOrorpansHuka. IIpusma: n-
yrojpHas Npu3Ma, MpsiMas U HAKJIOHHas NMPHU3MBI, OOKOBast M TOJIHAS
MOBEPXHOCTH ITPU3MBI.

PucoBate BBINYKIIBIE MHOTOTPAHHUKHU C 33JaHHBIMU CBOICTBaMuy;
BOCCTAaHABJIUBATh OOLIMH BH/ BBITYKJIOTO MHOTOTPAaHHHUKA 110 JIBYM
€ro MIPOEKLHUSIM. Jloka3bIBaTh CBOICTBa BBIIYKJIOTO
MHOTOTPaHHHKA.

106.

[Tapannenenunen, NpsMOYTOJbHBIN NapajuleNenune] U ero CBONCTBA.
Kpatuaiimue myTu Ha MOBEpXHOCTU MHOTOTpaHHUKa. TeopeMa Dilnepa.
[TpocrpancrBenHas Teopema [Tudaropa.

PucoBath BeIMyKJIbIE MHOTOTPaHHUKH C pa3HOW OilnepoBoil
XapaKTepUCTUKOM; HCCIEN0BAaTh BO3MOXKHOCTH IOJIYUEHHS
pesyibTaTa INpH BapbUpPOBaHMU JAaHHBIX. llmaHupoBaTh
MOCTPOEHHUE MPABMIBHBIX MHOTOTPAHHUKOB Ha TIOBEPXHOCTAX
JIPYTUX MPaBUIBHBIX MHOTOTPAHHUKOB

107.

[MupamMupma: n-yronpHass NHpaMuna, TMpaBWIbHAsT M YCEYCHHAs
nupamuabl. CoiicTBa pebep M OOKOBBIX TpaHeil IMpaBUIILHOM
MHPaMU/JIBL.

108.

[IpaBuibHBPIE MHOTOTPAHHUKHW: TIpaBWIIbHAS TIpU3Ma W TIPaBHIIbHAS
mUpaMuia, MpaBWIbHAS TPEYrONbHAS MHUpaMUAa W IPABIIBHBIN
TeTpa’dap, kyo. IlpeacraBieHue O MPABWIBHBIX MHOTOTPAHHUKAX:
OKTasIp, TOJEKadIP U UKOCAdIP.

109.

CI/IMMeTpI/ISI B TIPOCTPAHCTBE. DJIeMEHTHI CUMMECTPUU TIPABUIIbHBIX
MHOTOI'PAHHUKOB. CI/IMMeTpI/ISI B MPaBWJIBHOM  MHOI'OIPAHHHKE!:
CUMMCTpHUA NapauieJCnuIicaa, CHUMMETPpHUS [IPAaBUJIBHBIX IIPU3M,
CUMMCTpUA HpaBI/IHLHOﬁ nupaMuJbl.

HpaKaneCKoe 3aHATHE

110. | TIpogeccMoOHAILHO OPHEHTHPOBAHHOE COIEPIKAHIE:
BEIYUCIICHHE DJIEMEHTOB MHOTOTPAHHHUKOB: pe0pa, THaroHaju, yrIib.

111. [Tnomanas 60KOBOM MOBEPXHOCTH MPHU3MBI. Brraucnuth 60KOBO MOBEPXHOCTH TIPU3MBI.

112. | [nomangs 6OKOBOW MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH HPSIMOMA
MIPU3MBI, TUIOIIAIb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH BBIMUCIATE TUIOMAAM TIOBEPXHOCTEH MHOTOTPaHHHMKOB (IPU3Ma,
TIPSIMOHA TIPU3MBL. MUpaMKJIa), TEOMETPUYECKUX Tell C MpUMEHeHHeM (GopMyII.

113. | Ilmomaae GOKOBO MOBEPXHOCTH M MOBEPXHOCTH MPABMIHHON TAPAMHIBL, BeMuCIAT  TUTOMANKM  TIOBEPXHOCTH TPABHIIBHOW MHPAMUIIBL,

TeopeMa O IO YCEUEHHON MTUPaMU/IbL.

reOMETPUICCKUX TCJI C MPUMEHCHHUCM (bOpMyJ'I.
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114.

CummeTpuss B TPaBWIBHOM  MHOTOTPAaHHHKE:
nmapajuieNienuIesa, CHUMMETPHS MPAaBWIBHBIX IIPHU3M,
TIPaBUIBHOM MUPaMUJIBL.

CUMMETpPHS
CUMMETPHS

2.3 | Bekropsl u 4/4 | Ypox
KOOpZHMHATRI B 115. | IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJICBOH BEKTOD, IIMHA HEHYNIEBOTO | OmnepupoBaTh MNOHATHUSMH: BEKTOpD Ha IUIOCKOCTH H B
IIPOCTPAHCTBE.
p p BEKTOpA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPaBJICHHBIC u NIPOCTPAHCTBE; KOMIIJIaHapHBIE BEKTOPEI. HpI/IBOI[I/ITB
MPOTHBOIIOJIOKHO ~HAMPABJICHHBIC BEKTOPHL. PaBEHCTBO BEKTOPOB. | ppumepbl (U3HYCCKHX BEKTOPHBIX BeIMdMH. (OCBaMBATH
JleHicTBHSl ¢ BEKTOpaMHM: CIIOXKEHHE M BBIYMTaHHWE BEKTOPOB, CYMMa | phapina BHITONHEHWS AGHCTBHH CIIOKEHHA M BEIMHTAHWS
HECKOIIBKMX BEKTOPOB, YMHOXXEHHE BeKTopa Ha dmncio. CBoicTBa
. BEKTOPOB, YMHOXCHHSI BEKTOpa Ha uHclo. Jlokas3pIBaTh
CloKeHUsI BEeKTOpoB. CBONCTBa yMHOXXEHHUS BEKTOpa Ha 4YHCIIO. N
NPU3HAK KOMIUIAHAPHOCTH TpEX BEKTOpoB. JloKa3bIBaTh
IlonsTue KoMIUTaHapHbBIE BEKTOPHI. lIpH3HaK KOMIUIAHAPHOCTU TpeX 5 .
BexTopoB. IlpaBuno mapamnenenunena. Teopema o pasnoxkenun | COPEMY O PasiOmKCHHH JOOOrO BEKTOpa 1O TpEM HaHHBLIM
BEKTOpA 110 TPEM HEKOMIIAaHAPHBIM BEKTOPaM. HEKOMILTaHApHBIM BEKTOpaM
116. | IIpsiMmoyronpHast cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl | BeroMHHTH ompeeneHne CKaaspHOTO YMHOXKEHHS U €r0 CBOWCTBA.
BeKTOpa. CBsI3b MEK/LY KOOP/IMHATAMH BEKTOPA U KOOPJMHATAMH TOYEK. | BERMUCIATE C IIOMOMIBIO CKAJIIAPHOI'0 YMHOKCHHUS JJIMHBI BEKTOPOB,
Yron Mexny Bekropamu. CKaJsIpHOE POU3BEICHUE BEKTOPOB. YOIl MEKLY HHMH, YCTAHABIMBATh  IIEPICHAMKYISPHOCTH
BEKTOPOB.
IIpakTHyeckoe 3aHATHE
117. | Omnepanuu HaJ BeKTOpaMH, 3alaHHBIMH B IIPOCTPAHCTBE.
Bekropsl B mpoctpanctBe. Omepamum Hajx BeKTopamH. BexropHoe
YMHOXEHHE BEeKTOPOB. CBOMCTBA BEKTOPHOTO YMHOKCHHSI.
118. | IlpsiMmoyroJnbHasi cucTeMa KOOPAMHAT B IpocTpaHcTBe. KoopauHAThI
BekTopa. PasznoxkxeHune Bekropa mo Gasmcy. KoopanHaTHO-BEKTOPHBIHM
METO/]I TIPH PEIICHUN TeOMETPUIECKHUX 3a/1ad.
2.4 | Tena BpaeHus 12/20 | Ypok
119. | IloHsATHSA: UWIMHIPUYECKAsT MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, | CBOOOIHO OTIepPHPOBATH HOHATHSIMU: IUTHHAPHYECKast
oOpasyrone mnoBepxHocTel. Tena BpalleHWs: UWIMHAP, KOHYC, | MOBEPXHOCTb,  LWIMHIAP.  M3ydarh  cHnocoObl  MOJydeHHs
YCEUEHHBIN KOHYC. WINHAPHUYECKON TIOBEPXHOCTH, IIMIUHpA. V300paxars HUIHMHID
U €T0 CEUEHHs MIOCKOCTHIO.
120. | Hownsarus: map, chepa, chepruieckas TOBEPXHOCTb. CB00OOIHO ONepUPOBATh MOHATUAMIE: chepa U map, UeHTpP, PaANyC,
quamerp cdepsl u  mapa. DopMmyrupoBaTh  ONpeaeneHHe
KacaTeJIbHOH INIOCKOCTH K cdepe. JloKa3bIBaTh TEOPEMBI O CBOWCTBE
U TIpU3HaKe KacaTelbHOM MJIOCKOCTH. BwIBOmUTH (opmyny s
BBIYHCIICHUS TUIOLIAH Cephl uepe3 pasuyc cepsl.
121. | B3aumHoe pacronoxeHue chepsl U INOCKOCTH, KacaTelbHas INIOCKOCTh | MccenoBaTh B3aMMHOE PacIoioKeHue chepbl U MIOCKOCTH.

K cdepe. M3o0pakeHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3BepTka
WIMHApPa U KoHyca. CuMMmerpus cdepsl u mapa.
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122.

O6bem. O6bpeM npusMbl. OCHOBHEIE CBOWMCTBa 00beMOB Tell. Teopema
00 o0beMe MPSIMOYTOJIbHOTO MapauleNieuIiela U CISACTBHS U3 Hee.
O6BeM NpsAMO¥ ¥ HAKJIIOHHOH MPH3MEI.

CBoOOIHO  OIEepUPOBATH 00BéM Tema, o00BEM
MPSIMOYTOJBHOTO Tapayienenuneaa. dopMyIupoBaTh OCHOBHEIC

CBOMCTBa

TIOHATHUAMMN

00péMoB.  JlokaspiBaTh  TeopeMy 00  o0béme

IpAMOYTOJIBHOI'O Mnapajjeienumnena, CICACTBUA u3 HeE.

Joka3pIBaTh TeopeMy 00 00BEME HAKIIOHHOW TPU3MBI Ha TIpUMEpe
TPEYroJILHOM MPU3MBI U AJIS TPOU3BOJILHOM ITPU3MBI.

123. | lomobme B mpocTtpancTBe. OTHOmEHHE O00BEMOB, IUIOIIAACH
noBepxHocTe  monoOHbIX  ¢uryp. IIpeoOpazoBanme  momoOwus,
TOMOTETHS.

124. | TlocTpoeHne ceuyeHU MHOTOTPAHHUKOB U TeJl BPAIICHUS: Crpouts ceueHus. PemaTts crepeoMerpudeckue 3agaddl Ha
CeveHUs LMIMHApPa (IIapajIeibHO U NEPNEHAUKYISAPHO OCH), CEYEHHS | [OKAa3aTelbCTBO MATEMATHYECKHX OTHOINCHMH, HAXOXKICHHE
KOHyca (MapajulellbHOEe OCHOBAHUIO M MPOXOZSIIEe uepe3 BEpILUHY), TCOMCTPUYCCKUX BCIIMYHNH (i, YIJIOB, IUIOIIAJEH, 00BEMOB).
CCUCHUA mapa, METOAbI HOCTpOCHI/Iﬂ Ce‘IeHI/Iﬁl METOA CJIIEA0B, MCTOA HCHOJ’ILSOB&TL HpI/I peIHGHI/II/I CTGpCOMeTpI/I‘IeCKI/IX 3a71a4
BHyTpeHHCFO HpO@KTI/IpOBaHI/Iﬂ, METO HCpCHOC& ceKymeﬁ IIJIOCKOCTH. HHaHI/IMeTpI/I‘-IeCKI/Ie q)aKTI)I U METOJBbI. HpOBOZ[I/ITI) JIOTUYECKHU

KOPPEKTHBIE  JIOKa3aTEIbHBIE  PACCYXKICHUSA IIPU  PEIICHUU

CTCPCOMCTPUYCCKUX 3aaa4.

HpaKTH‘{eCKOC 3aHATHE

125.

O6pem. O0BeM THpPaMHUTIHL.

JlokaspiBaTh TeopeMy: 00 00BEME mnmpaMuzabl, (OpPMYIHPOBAaTH
CleACTBHA W3 Hee: 00BbEM yceuCHHOW mHpamunsl. BwiBoguTh
(bopMyITy U BBIYHUCIICHHS 00BEMOB YCEUEHHOM MTUpaMUIbI

126.

O6beM. O0beM UIIHH]IPA U KOHYCA.

CBOOOIHO ONEpUpPOBATH MOHATHAMH: OOBEM Tejda, IUIOIAIb
noBepxHoCcTH. POPMYITHPOBATH OCHOBHBIE CBOMCTBA 00BEMOB.
JokaspBaTh TeopeMbl: 00 00bEMe MUIHHAPA; 00 00BEME KOHYcCA.

BriBoaNTb (OpMYIIBI JJIst BRIYKCICHHS 00bEMA YCEYEHHOTO KOHYCA.

127.

O0BeM 1mapa ¥ mapoBOro CETMEHTA.

CB00OOIHO OMEepHUPOBATH MOHATHUAMU: IIIAPOBOM CEIMEHT, IIapPOBOIf
CIIOH, IIapOBOIl CEKTOP, OCHOBAHUE U BBICOTA CEIMEHTA, OCHOBAHUE
W BBICOTA LIAPOBOrO CIOS. BBIBOAUTE (GOPMYIIBI T HaXOXKICHUS
00BEMOB IIAPOBOTO CErMEHTa, IIAPOBOTO CEKTOpa, IUIOIIATN
ctepsl. JlokazpiBaTh TeOpeMy 00 00BEME mapa.

128.

KomOuHammu Ten BpaleHus: ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BricaHHAs B
IIMHJIP, OMFCaHHas oKoo IuuHapa. [lepecedenue cdepsl u mapa ¢
IOCKOCThI0. Kacanue mapa u cephl INIOCKOCTHIO.

Pemats nmpocteie 331241, B KOTOPHIX QUIYPUPYIOT KOMOHHAIMH TeJl
BpAaIeHUS ¥ MHOTOTPaHHUKOB. M CIIoIb30BaTh pH peIIeHun 3a1ad,
CBS3aHHBIX CO CcQepoid W IMIapoM, IUTaHMMETpuiyeckue (aKThl U
METOZIBI.
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129. | KomOuHammu Ten BpameHMs ¥ MHororpaHHukoB. [loHsTne | Pemars crepeomerpuueckue 3amaud, CBsA3aHHBIE C  TeJlaMU
MHOTOTPAaHHHKA, OIMCAHHOTO OKOJO chepbl, chepbl, BIMCAHHOW B | BPAIIECHHS, IOCTPOCHUEM CEUEHMI TEJ BPALLCHNUSI, ¢ KOMOMHALMAMU
MHOT'OT'PaHHMK WJIM TEJIO BPAILCHUS. TEJ BpallICHUA 1 MHOTOTPAHHUKOB.

130. | IInomane MOBEPXHOCTH LWIMHApA, KOHYyca, Iuomans chepsl n ee | CBOOOTHO ONepupoBaTh MOHITHUSAMHU: KOHWYECKas IOBEPXHOCTb,
JacTeH. KOHYC, YCeY€HHBIH KOHyc. M3y4yarh crmocoObl TOJNy4YeHUsS

KOHMYECKOH MOBEPXHOCTH, KOHyca. M300pakaTh KOHYC H €ro
CCUCHUS IUIOCKOCTBIO, NMPOXOJSMIEH depe3 0Ch, W IUIOCKOCTEHIO,
NepIEeHANKYJISIPHOI K OCH.

131. | [Inomanp MOBEPXHOCTH IWIMHApA, KOHyca, IDIOMAans chepbl U ee
4yacTen.

132. | Pemrenue 3a1a4 Ha IUIOCKOCTH C MCIOJIb30BAHUEM CTEPEOMETPHUYECKUX
METO/IOB.

133. Ceuenus 1mapa, METOJIbI IIOCTPOCHUS CEUSHUI: METO/1 CclielloB, MeTox | PemaTh crepeomeTpuueckue 3ajaud, CBs3aHHbIE cO cdepoil u
BHYTPEHHETO MIPOEKTHPOBAHUS, METO]] TIEPEHOCA CEKYIIEN TUIOCKOCTH. | IIAPOM, HAXOXIEHUEM IUIOIIaH cephl U €€ yacTell, HocTpoeHueM

ceueHui cepsl U mapa.

134. | Pemenue 3a1a4 Ha IIIOCKOCTH € MCHOJIB30BaHUEM CTEPEOMETpHUecKHX | PermraTs crepeoMeTpuiecKue 3a/1auu, CBA3aHHbIE ¢ 00BEMOM MIapa,
METOJIOB. IIapOBOTO CEIMEHTa, IIAPOBOTO CEKTOPA, IUTONIAbI0 CEPHI.

2.5 | JIBuxenusi B 4/2 | Ypok
npocTpancTse 135. | Jsmwkenus mpoctpaHcTBa. OToOpakeHus. JIBwkeHdus u paBeHCTBO | CBOGOIHO ONEPHPOBATH MOHATUAMU: OTOOPAKEHHE MPOCTPAHCTBA
¢uryp. OOwwme csoiicra nasmxkeHuil. IIpeobpasoBanus nOAOOMS. | wa ce6s, JABMKEHHE NPOCTPAHCTBA; LEHTPATbHASA, OCEBAs M
lpsmast u cdepa iinepa. 3epKabHas CUMMETPHH, MApajUIeIbHBIA TEPEHOC; PABEHCTBO M
nogobue ¢uryp. OnepupoBaTh HOHATHSAMHU: IpsMas U cdepa
Diinepa. BeIMoaHATH mpeoOpa3oBaHust MOA00HS.
136. | Buns! 1BwkeHHMi: napaienbHbId IEPEHOC, IEHTpalIbHAsA CUMMETpHs, | JlOKa3pIBaTh yTBEpXKJICHHS O TOM, YTO LEHTpalbHas, OceBas H
3epKaJibHasi CHMMETPHSI, TOBOPOT BOKPYT MPSIMOH. 3epKajibHasi CHMMETPUH, NapajulelIbHbI EepeHoC  SIBISIOTCS
JIBIDKCHUSIMH.
IIpakTHYecKkoe 3aHsITHE
137. | IIpeobpa3zoBanus nomodus. [Ipsmast u cdhepa Ditnepa. Pematr reomerpuueckue 3anaddl ¢ UCIOJIb30BAHUEM JIBIKEHUH.
Hcnonb30BaTh NpH pEIICHUN 3a7ad ABHXEHUS IIPOCTPAHCTBA M MX
CBOMCTBa.

Pasnen 3. BeposiTHOCTD M cTaTH

CTHKa

3.1

DJIeMEeHTHI TeOpUH
BEPOSITHOCTEM.

10/4

Ypoxk

138.

I'pad, cBsubii rpad, mytm B rpade: mmknsl ¥ nenu. CreneHb
(BanenTHOCTH) BepinHbL. ['padsl Ha utockocty. JlepeBbs.

[MpencTaBnsaTh OOBEKTHI M CBSI3M MEXIY HUMH C ITIOMOIIBIO
rpada, HaXOIUTh ITyTH MEXIY BepuInHaMH rpada. Beiaensats B
rpagpe memu u IWKIBL. CTpPOMTH JEpeBO IO ONHCAHHIO
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CITy9aifHOTO OTIBITA, OTIMCHIBATH CITyJaifHbIE COOBITHS B TEPMUHAX
JepeBa. Pemate 3agaun ¢ moMouipio rpados.

139. | DnemeHTapHble COOBITHA. BeposSTHOCTH CilydallHOro coOOBITHS. | BhImensTe ©  omuceBaTh  ciydaiiHble COOBITHS B
CiydaiiHple 3KCHEPUMEHTHI  (ONBITHI) W ClOydailHble COOBITHS. | CIy4aiHOM OTIBITE. DopMyaUpOBaTh yCII0BUS
DreMeHTapHble  COOBITHS  (MCXOMbI). BeposTHOCTL — cilydaiiHoro | IMPOBEICHHS CydaiHOro ombita. HaxoxuTs BeposTHOCTH
coObITusi. baM30ocTh 4acToThl U BEpOSITHOCTH coObIThi. CiyuaiiHbie cobbITHit B OIBITax ¢ PpaBHOBO3ZMOXHBIMHU
OTIBITHI C PABHOBO3MOHBIMH 3JIEMEHTAPHBIMH COOBITHAMHU. SJICMCHTAPHBIMU HCXOAAMU.

140. | Oneparmuu HaJ COOBITHSIMU: nepeceueHue, oOvenmHeHne, | Mcmons3oBath muarpaMMel Diffiepa n BepOabHOE ONHMCAHHE
MPOTHBONOIOXKHBIE  cOOBITHA. Jmarpammer  Dinepa. @opmyna | COOBITHI TpH BBHINOJHEHWH ONEpanuid HaJ COOBITHAMHU.
CJIOKEHUS BEPOSITHOCTEM. Pematp 3amauu, B TOM YHCIE C HCIIOIb30BAaHMEM JEpPEBa

CIly4alHOTO OMbITa, (OPMYJ CIOXKEHHS M YMHOXKEHHS
BEPOSITHOCTEH

141. | YcioBHas BEpOATHOCTE. YMHOXEHHE BepoaTHocTed. JlepeBo | Pemarte 3agaun, B TOM dYHCIE C HCIIOJIB30BAaHHEM JiepeBa

CIly4alHOTO SKCIEPHMEHTA. CIIy4alHOTO OIBITa M yYMHOXCHHUS BeposTHocTeil. Mcmomp3oBaTh
NPaBWJIO YMHOXEHUsI, U3y4eHHbIE KOMOWHATOPHBIE (OPMYJIBI AJIS
MEPEUYUCTICHUA DBJICMCHTOB pPa3JIMYHBIX MHOKECTB, B TOM YHUCIIC
3JIEMEHTAPHBIX COOBITHH B CITy4aifHOM OIIBITE.

142. | buHapHblii ciny4ailHblii oOmbBIT (MCIBITaHWE), ycrmex u  Heynada. | [lonb3oBatbes dopmynoid u TpeyroabHukoM Ilackanms st

HezaBucumble wucnbitanus. Cepus HE3aBUCHUMBIX HCIHBITAaHUHA 10
nepBoro ycmexa. IlepecraHoBku u (akropuan. Uuciao codeTaHH.
Tpeyronpauk [ackams. @opmyna 6maOMa HeI0TOHA.

oTpeZieTIeHUs Yicia coueTanuid. [IpuMensTs hopmymy OmHoMa
Hprorona 11 npeoOpasoBanus BbIpaxeHHHd. Pa30ousath
CJIOXHBIE DKCIIEPUMEHTHI Ha OT/ACIbHbIE UCHBITaHUA. PemaTh
3aJjaud Ha ITOUCK BEPOSTHOCTEH COOBITHI B CEPUN HCIIBITAaHUH

JIO TIEPBOTO ycIieXa U B CEpHUsIX UCIBITAHNH bepHym.

IIpakTuyeckoe 3aHsATHE

143.

YMHOXeHHe BeposiTHOCTeH. JlepeBo ciryuaifHOro skcrepuMeHTa.2

144,

Cepus He3aBUCHMBIX HCIbITaHUN bepHymm. CrydaitHerii BEIOOp W3
KOHEYHOH COBOKYITHOCTH.

Paz0uBath CIIOXKHBIE IKCIEPUMEHTHI HAa OTACIBHBIC HCIBITAHMUS.
Pemrate 3amaum Ha TOWCK BEPOSTHOCTEH COOBITHI B CEpHHU
WCTIBITAHUHN 10 TIEPBOTO ycIieXa U B CepHsX UcTbITaHui bepHymm,
a TaKKe B ONBITAX CO CIy4allHBIM BBEIOOPOM U3 KOHEYHOU
COBOKYITHOCTH C HCIIOJIb30BaHUEM KOMOHWHATOPHBIX (DaKTOB U
dbopMyl, B TOM UHCIE€ B XOJle¢ MPAKTHUECKOH pabOThI C
MIPUMEHEHUEM CTaHIAPTHBIX (PYHKITHA.

3.2

JuckperHsle
CllydaiiHble
BEJTUYUHBI

16/10

Ypoxk
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145. | Cnyuaiinas BenuumHa. PacnpeneneHue BeposTHocTed. [[unarpamma | OcBamBaTh TIOHSTHSA: ClOydaiiHas BeJWYWHA, paclpeielieHue,
pacnpenenenus. Onepanuy Haj CIyYalHBIMHU BEeIWYMHAMH. buHapHas | Tabnmma pacmpenencHus, JuarpaMMa paciipeaeieHus.
ciIy4ailHasi BETMYHMHA.

146. | CoBMecTHOE pacnpenesieHHe ABYX CIy4aiHbIX BeJIHM4YnH. HezaBucumble
CllydaliHble BEJTMYUHBI.

147. | lucnepcuss M CTaHIApTHOE OTKIOHEHWE CIlydailHOH BennuuHbl | OcBaMBaTh TOHSATHS: JAWCIIEPCHUs,, CTAHIApTHOE OTKIOHEHHE
(pacnpenenenus). Jwucrepcusi OWHApHOW CITydaifHOM BENMYWHBI. | CIIydaifHOH  BETHYHHBL Haxomutes  mucnepcuto 1o
Marematndeckoe OXHAAHUE TPOU3BEACHUS M OUCIEPCHS CYMMBI | pacmpeneneHuro. M3ydats cBoiictBa nucniepcun. I1o n3ydeHHBIM
HE3aBUCHMBIX CIIydalHBIX BenWuuH. Jlucnepcuss W cTaHAapTHOE | (opMyiam HaXOJWUTh JIUCTIEPCHIO OMHOMHAIBHOTO
OTKIOHEHHE OMHOMHAIBHOTO  paclpeaeneHusa. Jlucmepcust W | pacHpeneNeHus, B TOM YHCIIE B XOA€ MPAKTHIECKOH paboThI
CTaH/IapPTHOE OTKJIOHEHHE T€OMETPHUUECKOTO PACHIPEIEIICHHS.

148. | 3akon Oonbimx uncen. Hepasenctso YeoOniieBa. Teopema UeOrieBa. | Pa3oupats JI0Ka3aTeIbCTBA TEOpeM. OcBauBath
Teopema bepuynnu. Beidopounsiil MeTos uccae0BaHuit. BEI6OpOUHBIE | BLIGOPOUHBIA METOJ HCCIEJOBAaHUM, B TOM 4YHCIE B XOJE
XapaKTCPpUCTUKU. OI_[eHI/IBaHI/Ie BEPOATHOCTHU CcOOBITHS 11O BLI60pO'-IHI)IM HpaKTquCKOﬁ paGOTLI. OcBauBaThb MOHSITUS: TeHepaJIbHas
JaHHBIM. [IpoBepka MpPOCTEHWIINMX THIOTE3 C MOMOIIBIO HM3YYCHHBIX COBOKYIIHOCTb, ~ BHIOOpKA, BBIGODOYHOE  CpEHEE M
PactpeACICHIH. BBIOOpOUHas  Aucrepcus.  Bplumcnsate  BBIOOpOUHBIC

XapakTepUCTHKM W Ha WX  OCHOBE  OLCHHMBAaTh
XapaKTEePUCTHUKU TeHEPATBbHON COBOKYITHOCTH.

149. | HenpepsiBHble  ciydaifHele  BenmuuuHbL. ~ @DyHKIMS  IUIOTHOCTH | 3HAKOMHTBCS ~ IOHATHSAMH:  HENpEpBIBHAs  CIydaiiHas
BEPOATHOCTU pacrpenecHus. PaBHOMepHOE pacHpeneneHHe U €ro | penpumsa, HENPEPBIBHOE  paclpeeacHue, yHKIHs
CBOMCTBA. i

IUIOTHOCTH BEPOSITHOCTH. HaX0IUTh BEPOSITHOCTH COOBITHI TTIO
JAaHHOHM (DYHKIMH TUTOTHOCTH.

150. | ®yHKIMA IUIOTHOCTH BEPOSTHOCTH IIOKAa3aTEJbHOTO M HOPMAJIBHOTO | 3HAKOMUTBCS C IIOHATHSIMHU: IIOKa3aTeIbHOE paclpezeiieHue,
pacnpeneneHuii. OyHKIMSA INIOTHOCTH BEPOSTHOCTH IIOKA3aTENLHOIO | HOPMAJbHOE pachpeeienre. BRIIEnsITh M0 ONMUCAHMIO CIIyYaiHbIe
pacnpezeneHus, (QYHKUMS IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO | BefiumHBI, paclpeeeHHBIE MO T0KA3aTeIbHOMY 3aKOHY, II0
pacnpeneneHus. @OyHKIMsS IUIOTHOCTM M CBOWCTBA HOPMAaJbHOIO HOPMATbHOMY 3aKOHY.
pacrpeieeHus.

151. | IlocnenoBaTenbHOCTh OJMHOYHBIX HE3aBHCHMBIX COOBITHH. 3amaud, | BeyiensaTh 1O  ONMCAHUIO  CIy4alfHOTO  OIBITA  BEJTMYHHBI,
NpUBOASIINE K pactpeaeneHuio [Tyaccona. pacmpezieneHHsle 1o 3akoHy [lyaccona.

152. | KoBapuanust nByx ciydaiHbIXx BenuuuH. Koaddumument nuneiHo# | OcBaMBaTh MHOHATHS: KOBapHalus, KOI(GQHUIMEHT KOPPEISALHUH,

koppessuu. CoBMeCTHbIC HAOMIONCHUS ABYX BEIWUWH. BBHIOOpOUYHBIH
KO3 GUIIMEHT KOppemsuu. Pasnuune Mexay JTHHEWHOH CBSI3BI0 M
MPUYMHHO-CIIEJICTBEHHON CBs3bl0. JIMHeWHass perpeccusi, MeETOJ
HaWMEHbBIINX KBaJPaTOB.

TUHeHHas 3aBUCHUMOCTh. OIICHMBATH XapakTep CBSA3H MEXKIy
CIydallHBIMU BEJIMYMHAMH, HCXOAS U3 MPUPOAbl JaHHBIX U
BBIYHUCIIEHHBIX  XapaKTEPUCTHK. Hcnonp30Bate  auarpamMmsl
paccemBaHMs JUIS HM300paKEHHS COBMECTHOTO PacCEMBaHMS
naHHbIX. HaxoanTs ko3 QHUIreHTs OCH AnarpaMMBbl, B TOM YHCIIE B
X0/le TIPaKTH4eCKOH paboThl C TNPUMEHEHHEM CTaHIApTHHIX

GyHKIUH.
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HpaRanecxoe 3aHATHE

153. | [Ipumeps! pactpeeeHuii, B TOM YUCIIe TECOMETPUIECKOE U
OMHOMHAILHOE.
154. | MaTteMaTHYeCKOe OXHIAHUC CIYYaWHOW BEIUYMHBI (pPaCIpeCIICHNS).
IIpuMepbl MpUMEHEHUS MATEMAaTHYCCKOTO OXHIAHHS (CTpaxoBaHHE,
jmotepes). MareMaTHYecKOoe — OXKHUIAaHHEC OHHApPHON  CIy4alHOW
BEIMYMHEL. MaTeMaTHIeCcKoe OKUIaHHEe CYMMBI CITyJaiHBIX BEIMYHH.
MateMaTideckoe OXKHIAHHE TEOMETPHUECKOr0 W OMHOMHAIHLHOTO
pacnpeneseHui.
155. | 3amauw, NPUBOISINIUE K TOKA3aTCILHOMY PACHIPEICICHHIO. Pazbupath mnpuMephl 3a7ady, MNPHUBOASIIUX K IOKA3aTCIbHOMY
pacrpeieNieCHUI0 U K HOPMaITbHOMY PaCIpeICTICHHIO.
156. | 3amauw, mpUBOIMAIINE K HOPMAIEHOMY PacIpe/IeICHHUIO. PazOupate mpuMmepsl 3amad, MPHUBOAALINX K ITOKAa3aTeIbHOMY
pacrpeneieHIIo 1 K HOpMalTbHOMY PaclpeIeTICHHO.
Koncynpramnus 2 157. | KoHcynpramnus mepe] 5K3aMeHOM
CamocrosTenbHas paboTta 12 1 | IloaroroBka K 3K3aMeHY
39 2 — Pabora ¢ KoHcmekTamM#, Y4EeOHOH W  CIHCIHAIBHON

9KOHOMHYECKOH JmTepaTypoil (mo maparpadam, riiaBam
Y4eOHBIX TTOCOOMH, YKa3aHHBIM MPEMOJaBaATEIEM).

— TlomroroBka K MpPakTHYECKUM 3aHATHSAM C HCIOIb30BAaHHUEM
METOJIMYECKUX PEKOMEHIAINI MTPENoaaBaTels, BHIIIOJIHEHNE U
oopMIICHHE TIPAKTHYSCKUX PadoT.

— BrimosHeHNE HOMAaNTHUX 3a/IaHUH [0 pa3zenty.

— IlpumepHas TemMaTHKa JOMAIIHUX 33aHUH 10 pa3Aemy:

Pemienne 3amau Ha HaxOXKICHUE MPOM3BOIHBIX (YHKIHIA
ucnonb3ys npasuia quddepeniupoanns. Penenue 3anaq Ha
HaxOXJCHWE  IPOW3BOJMHBIX  OJJIEMEHTApHBIX  (DYHKIHH.
Pemenne 3amau Ha HaxXoXK/AEHHE YIIOBOro KoddduimeHTa
KacarelbHOM K rpaduky ¢yHkumn. Pemenme 3amay Ha
COCTaBJIEHUE ypaBHEHHs KacaTelbHOH K TpaduKy (yHKIHUH.
Pemmenve 3a1au Ha HAX0XKJEHUE IPOMEXYTKOB MOHOTOHHOCTH
(hyHKIHH.
PemieHne 3amad Ha HaXOXKACHHE DSKCTPEMYMOB (yHKIHIL.
Pemenne 3agad Ha HaX0KACHNE HAaNOOJBIET0 U HAUMEHBIIIETO
3HaueHnd (yHKOuH. VccnenoBanne (QYHKIWH TpHU MTOMOIIN
MIPOM3BOTHON M OCTPOCHKE uX rpadukoB. Pemenne 3aqad Ha
HaxXOXXICHWE  MEepBOOOpa3HbIX  (yHKIWA.  Bwramcienne
HMHTErpanoB. PemeHne 3amad Ha HAXOXAEHHE IUTOMIanSH
KPUBOJIMHEHHBIX TPaNeIHH.

72




ITouck nH(pOpMANIUK MO TEME C UCMOJIL30BAHUEM PAa3TMUHBIX
TEXHOJIOTUH TTONCKA;
C6op, cucreMaTu3anys, M3y4eHne 1 0popMIICHAE MaTepHaa;
Bri6op dhopMbI nipencTaBicHUs MaTepraia: KOHCIIEKT, TOKIIA],
pedepart, rasera, scce, Ipe3eHTANNsA, OYKIET, IIaKaT, CXeMa,
TaOJIMIA, CAWT M T.JI.

[IpomexxyTrodnas 4
aTrecranys B popme

9K3aMeHa

Bceero: 369
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6. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEJMETA
MATEMATHKA

6.1 MaTrepuaJibHO-TeXHHYeCKOe o0ecrneyeHHe

B coorBerctBum ¢ TtpeboBaHusmu PIOC COO k MarepuaabHO-TEXHHYECCKOMY
o0ecreyeHnI0 y4eOHOIro Ipolecca YriayOJIeHHBIH ypOBEHb Kypca MaTEeMaTUKH M3Yy4aeTcsl B
YCIOBHSX MPEAMETHOI0 KAOMHETa MaTEMATUKH.

[Tporpamma yuebnoro mpeamera OVYIIn.03 Martemaruka peanusyercst B YIriayOJIeHHOM
YPOBHE, B KOTOPO UMeeTCs BO3MOXKHOCTh 00ecieunuTh CBOOOIHBIN 10cTyn B IHTEpHET BO BpeMmst
y4eOHOTO 3aHATHS U B IEPUOJ BHEYUEOHOU AEATEIBHOCTH 00yYarOIIUXCA.

O6opynoBanue yaeOHOTo KabUHeTa!
— Paboune mecta Ha 25 oOyyarommxcs
— ABromaruzmpoBaHHOE pabodee MECTO MPEroaaBaTels;
— HHrepakTuBHAsA 1OCKa, IPOEKTOP, KPOHILUTEHH;
— JIMIeH3uoHHOE MPOrpaMMHOE 00eCIIeueHUE 00IIero Ha3HAYCHMS;
— BBIXoa B M100abHYIO CETh;
— MarnutHo-MapKepHas J0CKa;
— Crarudeckue, ITMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3/1aTOYHbIC MOCIIN;
— KommiekT TeXxHHuueckoil TOKyMEHTAIlui, B TOM YHUCIIEe TaclopTa Ha CpeACTBa
00y4eHus, THCTPYKIUH 110 UX UCMOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;
— KommuiekT yue6HO-MeTOANYECKOM TOKYyMEHTAlluu;
— @oH/ OLIEHOYHBIX CPEJICTB M0 MPEAMETY;
—  Komnexnus nudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB;
—  DJIEKTPOHHBIE METOIMYECKHE MTOCOOHS IO MaTEeMaTHKE;

6.2 Un¢opmanmoHHoe od0ecniedeHne peain3auuu NporpaMmbl

B OubGnuoteunslii ¢GoHA BXOAAT y4yeOHMKH U3 (enepaabHOro mepedHs Y4eOHUKOB,
JIOITYIICHHBIX K UCTIOIB30BAHUIO TIPU PEaTH3al[ii UMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAITUIO
o0pa3oBaTeNbHBIX MPOTPaMM HadadbHOTO OOIIET0, OCHOBHOTO OOIIEro, CpeaHEro OoOIIero
o0pa3oBaHUsl OPraHU3ANUSIMH, OCYIICCTBISIONIUMH 00pa30BaTEIbHYIO JCATCIBHOCTh U
YCTaHOBJICHHS MPEACTHFHOTO CPOKa MCIONh30BAHMS MCKIIOUEHHBIX YYEOHUKOB, YTBEPKACHHOTO
npukazom Munnpocemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBano B MuHiocte
Poccun 01.11.2022 N 70799).

Crynentam  Komnmemxa  obGecredeH  nmoctynma k  yueOHukam  ObC  Jlawb
(https://e.lanbook.com/)  (kommekmmu ~ "®ITY. 10-11 k1. UWsp-Bo  «lIpocBemieHuey.
O0611e00pa3zoBaTeNIbHbIE PEAMETHI).

B obpazoBaTenbHOM IpOIECCe UCIIONB3YIOTCS IEKTPOHHBIE 00pa30BaTENbHBIE PECYpPCHI
U3  QeAepabHOTO TIEepPeUHs dSJEKTPOHHBIX O0pa30BaTENBHBIX PECYPCOB, OIMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alii  UMEIONIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
o0pa3oBaHUs, YTBEPkJACHHOrO mpukazoM MunnpocBemenus Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OCHOBHbIE HCTOYHUKH:
1. bammakoB M.M. Maremaruka: y4eOHWUK IS CTYJEHTOB YUYPEKICHHH CPEIHETO

npodeccuoHanpHOro  oOpazoBanms, 1-¢ wu3ganme. OOmECTBO ¢  OTPaHUYECHHOM
OTBETCTBEHHOCTHI0O OOpazoBaTebHO-U3IATEIBCKHUN IEHTP «AKameMus», 2022r.
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bammvakoB M.U. Marematuka. 3agaunHuk: ydeOHOe mocoOue s CTYACHTOB CPEIHEro
npodeccuoHaibHOTO  oOpa3zoBanmsi. 1l-e wm3manme: OOmECTBO ¢  OTrpaHUYCHHOU
OTBETCTBEHHOCThI0 OOpa3oBaTeNbHO-U3/1ATEIbCKUN IEHTP «AKanemusi», 2022r.

DJIEeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypPChl

BepositHocTh 1 ctatuctuka 10. B 0P B10 npeacrasneno 8 Mmoayseii Ha 34 akaieMUYECKUX
yaca. O0wmuii nepeueHp monyinei: IlpencraBneHne NaHHBIX M OMMCATENbHAsl CTAaTUCTUKA;
CrydaiiHble OMBITHI M CIy4aliHbIe COOBITHS, OIBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
ucxoaamu; Onepaiuu Haj COOBITUSIMU, CIIOKEHHE BEPOATHOCTEW; Y CIIOBHAS BEPOATHOCTD,
JIEPEBO CIIy4alHOTO OIbITa, (hOpMyJia MOJTHOM BEPOSTHOCTH M HE3aBHCHUMOCTH COOBITHH;
OnemeHThl KoMOnHaTOpuKH; Cepuu MOCIeI0BaTEIbHBIX UCTIBITAaHUH; CTy4aifHbIe BETUIMHBI

u pacrpenencHus; O000IIeHNe U CHCTeMaTH3alus Kypca BEPOSTHOCTH M CTaTUCTUKU 10
kimacca. OOO "CBEPOBPA30OBAHUE".

BepositHocTh 1 ctatuctuka 11. B 0P B11 npeacrasneno 8 Mmoayseii Ha 34 akaieMUYECKUX
gaca. OOmuii mepedeHb Mojayieii: MaremaTHYecKoe OXHJIaHWE CIydalHOW BEITHYWHBI,
Jucnepcusi u cTaHAAPTHOE OTKJIOHEHHE CIYYalHOW BENIUYUHBI, 3aKOH OOJBIIUX YHUCE;
HemnpepsiBable cnyualinbie BeauduHbl (pacupenencHusi). HopmanbHOe pacnpeneneHue;
OO6o001menre W cucTemMaTusalus: MpeACTaBlIeHUE MAHHBIX M cratucTuka; O6oluieHue u
CUCTeMAaTH3aIMsI: MHOXECTBa, KOMOMHaTOopuKa, rpadpe; O000meHne u cUCTeMaTH3aIus:
coOBITUS U UX BeposTHOCTH; OO000IIeHHME M cHCTeMaTU3alus: ClIy4daillHble BEIMYUHBI U
pacnpenenenus. OOO "CBEPOBPA3OBAHUE".
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