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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
POrpaMMbl MOJArOTOBKY KBAIM(DUIIMPOBAHHBIX pabOYMX CIYXKAIIMX M0 crenuansHoctu 25.02.08
SKCHJ'IyaTaHI/ISI OECIMIOTHBIX ABUAIIMOHHBIX CUCTEM.

Vueonsnii npeaMer OVYIIn.03 Marematnka TPUHALICKUT MPEAMETHOM 00JIaCTH
"Marematuka u unpopmaruka" ®I'OC cpeanero odmero o6pa3oBaHus, U U3y4aeTCsl B COCTaBE
00s13aTeIbHBIX YUeOHBIX MTPEAMETOB 00IIc00pa30BaTEILHOTO IIUKIIA.

[Ipenmer siBasieTcss TpoMIBHEIM IpeaMeToM obmieodpasoBarensHoro mukia [IICC3 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 )
pa3zpaboTana Ha OCHOBe TpeOoBaHWi K pesynbraraM ocBoeHuss PI'OC COO, a Takxke
denepanbHO paboueil mporpaMmbl BOCIIUTAHUS.

[IporpaMma 1Mo MaTeMaTHKe yrIyOJIEHHOTO YPOBHS JJIsi OOYYaroIIMUXcCsl pa3paboTaHa Ha
ocioBe O®I'OC COO c¢ y4eToM COBpPEMEHHBIX MHUPOBBIX TpPEOOBAHUM, MPEABABIAEMBIX K
MaTeMaTHYECKOMY O0Opa3oBaHWIO, W TPAIUIUN POCCHICKOTO oOpa3oBaHus. Peamm3arus
OporpaMMbl IO MaTeMaThke OOEeCHeYrMBaeT OBNAJCHHE KIIOYEBBIMH KOMIIETEHIUSIMH,
COCTABJISIIOIIMMUA OCHOBY JUIsl CaMOpPa3BUTHUsI W HENPEPBIBHOTO 0O0pa3oBaHMs, IEJIOCTHOCTh
OOIIEKYIBbTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PA3BUTHSI IUYHOCTH O0YYArOIINXCS.

B mporpamme mo MareMartuke YYTEHBI HJEH M TOJOXKEHUS KOHLEIIHUHU Pa3BUTH
MaTeMaThyeckoro oopasoBanus B Poccuiickoit deneparumn.

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

OAHOBpEMEHHO C paclIUpeHHeM cdep NPUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
obmiecTBe Bce OoJiee BAYKHBIM CTAHOBUTCS MATEMATHYSCKUN CTHIIb MBIIUICHHUS, TTPOSIBIISTFOITUNCS
B OIIPE/ICJICHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydyeHus MaTeEMaTUKH B apCeHal IPUEMOB
¥ METOJIOB MBIIIUICHHS YEJIOBEKA €CTECTBEHHBIM 00pa30oM BKIIFOUAIOTCS WHIYKIUS U JETYKIIHS,
00001IeHNe W KOHKpETH3allus, aHajdhu3 M CHHTE3, Kilaccu(UKamus W cucTeMaTH3aIus,
aOcTtparupoBanue W aHamorus. OOBEKTHI MaTEMAaTHYECKUX YMO3AKIIOUCHHH, MpaBWiIa HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHus: (HopMyIupoBaTh, OOOCHOBBIBATh U JOKA3bIBATh CYKIEHUS, TEM CaMbIM (POPMUPYIOT
JIOTUYECKHUI CTHIIb MBIIIEHUS. Bemymnas poib MpUHAANIEKUT 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 yYeOHOU IeATeTbHOCTH Ha YPOKaX MaTeMaTHKH - Pa3BUBAIOTCS
TBOpYECKasl U MPUKJIIAHAS CTOPOHBI MBIIILICHHUS.

OOyueHne MareMaTWKe JaeT BO3MOXXHOCTh pa3BUBaTh y OOydYalOIMIHUXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATHBHYIO peub, YMEHUE OTOMpATh Hanboliee MOAXOAIINE SI3bIKOBBIE,
CHMBOJIMYECKHE, TpapUUeCKue CpeAcTBa JUIsl BBIPAKEHUS CYXKACHUH W HAlVSIAHOTO HX
MPEICTABICHHUS.

Heo6xoauMbIM KOMITOHEHTOM OOIIeH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAaHUH SIBIISICTCS
o0Imiee 3HAKOMCTBO C METOJaMU MO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTABICHUE O MpeaAMeTe H
METO/IE MAaTeMaTHKH, €r0 OTIUYHSIX OT METOJOB E€CTECTBEHHBIX M TyYMaHUTApHBIX 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 YeJIOBEKa,
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:

— (QopMHpOBaHHE IICHTPAJIbHBIX MAaTEMAaTUYCCKHX TIOHATHH  (YUCIIO, BEIMYUHA,
reomeTpuueckas purypa, nepeMeHHas, BEposTHOCTh, (DYHKIIHS, IPOU3BOIHAS, HHTETPa),
00eCTeYnBarOIINX MPEEMCTBEHHOCTh U MIEPCIIEKTHUBHOCTh MATEMAaTHYECKOT'0 00pa30BaHuUs
00y4Jaromuxcs;

— mojaBeleHHE O0YUYaIONIMXCS HA JOCTYITHOM JIJISi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTeMaTHKd W OKPYXAIOIIEro MHpa, TMOHUMAHUI0 MaTEMAaTHKH KaK 4YacTH oOuien
KYyJIBTYpPBI YE€JI0BEYECTBA;

— Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPYCCKUX crocoOHocTel o6yqafomnxc;1, MO3HABaTEIbLHOMI
AKTHUBHOCTH, HCCJIICOAOBATCIIBCKHUX YMeHI/Iﬁ, KPUTHUIHOCTU MBIIUICHUA, MHTEpPECA K H3YUYCHUIO
MaTE€MAaTHUKH,

— ¢opMupoBanue HYHKIIMOHATLHOM MaTEMaTHUECKON TPaMOTHOCTH: YMEHHSI paciO3HaBAaTh
MaTeMaTUYECKUEe acClEeKThl B PEAbHBIX KU3HEHHBIX CUTYalUAX U IPU U3yUYEHUU JIPYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (hopMyarpoBaTh
UX Ha S3bIKE MAaTEMAaTHUKH M CO3/1aBaTh MaTEMaTHUECKUE MO/, IPUMEHSATh OCBOCHHBIH
MaTeMaTUYeCKUi amnmapaT JUisl  pEIleHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATDH MMOJYYCHHBIE PE3YIIbTATHI.

OCHOBHBIMHU JIMHUSIMH COJICPYKAHHUS MAaTEeMAaTUKU Ha YTIyOJIEHHOTO YPOBHS SIBJISIFOTCS:
"Yucna wu Beluucienus', "AnreOpa" ("AnreOpamueckue BblpaxeHus", "YpaBHEHUS W
HepaBeHcTBa"), "Hauana maremarndeckoro ananmmsa", "['eomerpus" ("['eomerpuueckue purypsl
u ux cBomctBa", "M3MepeHue reoMmerpuueckux BeluuyuH"), "BeposTHOCTHP M cTaTHUCTHKA".
JlaHHble TMHUM PAa3BUBAIOTCS MApPAJLIENIbHO, KaX/aass B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYroi, a B TECHOM KOHTaKTe U B3aumojeicTBuu. Kpome storo,
UX OOBEOUHSET JIOTUYECKash COCTaBIAIONIAs, TPAJWIUOHHO TIPUCYIIAasi MaTeMaTHKe |
MIPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPChI U COJIePKaTeIbHbIC JIMHUU.

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 "Anrebpa M Hayajga MaTeMaTHYeCKOro aHanu3a" SBISETCS OAHUM M3
HaubOosee 3HAUYMMBIX B 00II€00pa3oBaTEIbHOM LIMKIJIE, IMOCKOJbKY, C OJHOH CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsl U3yUeHHs BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C
JIPYroi CTOPOHBI, POPMHUPYET JIOTUUECKOE U aOCTPAKTHOE MBILIUIEHHE 00YYaroIKXCsl Ha YPOBHE,
HE00XO0IMMOM JJIsl OCBOCHUS MH(POPMATUKHU, OOIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU U IPYTUX
JUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroluecsi OBJIa/IeBalOT YHHBEPCAIbHBIM
S3bIKOM COBPEMEHHOM Hayku, KoTopas (popMynupyeT CBOM IOCTHKEHHS B MaTeMaTHUeCKOM
dbopwme.

VY4ebHblil Kypc anreOpbl U Hadajl MaTeMaTHYECKOro aHaju3a 3aKJIa/bIBa€T OCHOBY IS
YCIIELIHOTO OBJa/IeHUs 3aKOHaMU (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX T€HACHIINN
Pa3sBUTHSI SKOHOMHMKH U OOLIECTBEHHOW >KM3HM, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIb30BaTh UX JJS JalIbHEHIIEro
o0pa3oBaHUs M B MOBCEIHEBHOH >kM3HU. OBIajeHHE aOCTPAKTHBIMH M JIOTUYECKU CTPOTUMHU
KOHCTPYKUUSIMU ainreOppl M MaTeMaTHYeCKOro aHajli3a pa3BHUBA€T YMEHUE HaXOAMTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh HCTUHHOCTb, JI0Ka3bIBaTh YTBEPKIECHUS C TOMOIIBIO HHTYKIIUU
U paccyXJaTh JeAyKTUBHO, HCIOIb30BaTh 0000IIEHHE U KOHKPETU3alluI0, a0CTparupoBaHue 1
aHaJIoTHIo0, GOpMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme m3ydenust yueOHOro kypca "AnreOpa M Hayana MaTeMaTHYeCKOro aHanusa'
oOyyaroImuecsi TMOJy4aloT HOBBIM ONBIT pelleHHs MPHUKIAIHBIX 33Jad, CaMOCTOSTEIbHOTrO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIeJed pealbHbIX CUTyalud, MHTEpPIpETaluu MOTy4EeHHBIX
pEILIEeHNH, 3HAKOMSITCS C IPUMEpaMU MaTEMaTHYECKMX 3aKOHOMEPHOCTEW B IPHUPOJE, 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, CIIOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHOW MeATENBHOCTH, TPeOYIOMmEH MPOJOIKUTESILHON KOHIICHTPAIIUN
BHHUMaHUs1, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJyYEHHBIN pe3ynbTar. B
OCHOBE METOIMKH 00yUeHHUs anreOpe 1 HayaaaM MaTeMaTHIeCKOT0 aHaIN3a JISKHUT JIeATEITbHOCTH
MPUHLIUI O0yUEHUSI.

B cTpykrype yuebHOTO Kypca "Anrebpa u Hayaia MaTeMaTHIeCKOro aHaI3a" BbIICICHBI
CIEAyIOUIMEe CcoJiepKaTelibHO-MeToAnYeckrue JuHuu: "Yucna u BbruucieHud", "OyHKIUU U
rpaduku”, "YpaBaenus u HepaBenctBa'", "Havana maremarnueckoro aHanuza", "MHoxecTBa U
noruka". Bce OCHOBHbBIE COJEpXKATEIbHO - METOJWYECKUE JIMHUU HU3YYaloTCS ECTECTBEHHO
JOTIOJNIHASL APYT Jpyra M TMOCTENEHHO HACHIAACh HOBBIMM TE€MaMU U paszzaesiaMu. JlaHHBIN
yueOHBIH KypC SBISETCS WHTErPAaTHUBHBIM, IOCKOJBKY oOBeAMHSET B cede cojep:KaHue
HECKOJIbKUX MaTeMaTUYCCKUX TUCIUIUINH, TAKUX KaK alredpa, TPUTOHOMETPUS, MAaTeMaTHYECKUN
aHaJIN3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Joruka u apyrue. [lo Mmepe Toro kak o0ydaronuecs
OBJI/ICBAIOT Bce Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX MOCJIeI0BAaTEIbHO
dbopMupyeTcssi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMAaTUYECKYI0 MOJETb peallbHOM
CUTYyaIllMd, MPUMEHSTh 3HAHUS, MOJTYYEHHBIC MPU HU3YyUYEHUU YYEOHOTrO Kypca, s PEIICHUS
CaMOCTOSTENHHO C(HOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a]auu, a 3aTEM UHTEPIIPETHPOBATH CBOM
OTBET.

ConepxxarenpHO-MeTOIMYECKAasT ~ JUHUA  'Uucia W BbhIUMCIEHUA" — 3aBeplIaeT
(dbopMUPOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOrO o0mero o6paszoBanHusi. Ocoboe BHHUMaHUE yaenseTcs (OPMUPOBAHUIO
HABBIKOB PAllMOHAIBHBIX BBIUUCICHUN, BKIIFOYAIONINX B C€0sl MCIOJIb30BAHUE PA3IUYHBIX (opM
3alKCy YMCia, YMEHUE JIeNaTh IPUKHUIKY, BHIIOIHATh MPUOIMKEHHbIC BBIYMCICHUS, OLICHUBATD
YHUCJIOBBIC BBIpAXKEHUS, pabOTaTh C MATEMAaTUYECKMMHU KOHCTaHTaMU. MHOXECTBA HATypaIbHBIX,
LENbIX, PAallMOHATBHBIX U JEUCTBUTEIBHBIX YHCET IOIMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX
gucell. B KaXI0M M3 3TUX MHOXECTB PAaCCMATPUBAIOTCS CBOWCTBEHHBIC eMy crienuduueckue
3aJa4M U OMepaluu: JeJeHUE HalleJo, ONepUPOBaHNE OCTaTKAMHU Ha MHOKECTBE IIEJIbIX YHCel,
0COOBIC CBOWCTBA pAIlMOHATBHBIX W HPPANHOHAIBHBIX YHCEN, apu(METHUYCCKUE Olepaiuu, a
TaK)Xe W3BJICUYCHHE KOPHS HATypaJbHOM CTENIEHN HA MHOXKECTBE KOMIUJIEKCHBIX uncen. briaronaps
MOCJIEIOBATEILHOMY PACIIMPEHUIO KPYTa UCIIOIH3YEMBIX YHCEI M 3HAKOMCTBY C BO3MOKHOCTSIMHU
X TPUMEHEHUs JUIS PelIeHUs pa3NuYHbIX 3a1ad (opMHpyeTcs MpEICTaBICHHE O €IHMHCTBE
MaTeMaTHKd KaK HayKd M €€ pOJIM B TOCTPOEHUU MOJENICH pEealbHOTO MHpA, HIUPOKO
UCTIOJIB3YIOTCS 0000IEHNE U KOHKPETH3aIHsL.

Jluaus "YpaBHeHHMS M HEpaBEHCTBA" peanu3yeTcs Ha MPOTSIKEHUU BCEro OOydeHus,
MOCKOJIBKY B Kax0M pazzeie [IporpaMMbl IpeaycMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3a/1au.
B pesynbpraTe oOyuarommuecs: OBIAJEBAIOT PA3UYHBIMH METOJAMU PEUICHUS PaIlHOHAIIbHBIX,
UPpAMOHATIFHBIX, TOKa3aTeNbHbIX, JOTapu(OMUYECKUX M TPUTOHOMETPHUYECKHX YpaBHEHUH,
HEPaBEHCTB U CHCTEM, a TaKXe 3ajad, cojepxamux napamerpol. [lomydeHHble yMEHUS TTUPOKO
UCIIONB3YIOTCS TPU HCCIEAOBAaHUU (PYHKIMIA C TOMOIIBI0 TPOU3BOJHON, TMPU pEIICHUU
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 ¢dopmysaMm, MpeoOpa3oBaHMs PANMOHAIBHBIX, UPPAIMOHAIBHBIX U
TPUTOHOMETPHUECKHUX BBIPAKECHUM, a TAK)KE BBIPAKEHUH, COEPIKAIIUX CTENIEHU U TOTapU(PMBIL.

bnarogaps uzyuyenuro anredpandeckoro mMarepuaia MpoUCXOIuT AajibHEHIlIee pa3BUTHE
AITOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIIEHUS OO0y4arommxcs, (OPMUPYIOTCS HABBIKU
JNEIyKTUBHBIX  pacCyKJIeHH, paboThl ¢ CHUMBOJBHBIMH (opMaMu, TIpenCTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AnreOpa mpemiaraer
3¢ (peKTUBHBIE WHCTPYMEHTHI ISl PEIICHHUS] TPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HarJISIIHO JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK 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 Marepuana. V3yuyeHwe CTENeHHOW, TIOKa3aTelbHOH, JOorapupMuueckon U
TPUTOHOMETPHUUYECKUX (DYHKIMI, UX CBOMCTB U IpapUKOB, UCTIOIb30BaHUE PYHKIUH AJIs peLIeHUs
3a/1a4 U3 IpYyrux y4eOHBIX NPEIMETOB U PEAJTbHON KHU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aHaJIM30M, TaK U C pellIeHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosibliioe BHUMAaHUE yIeNIeTCs
(bopMHpPOBaHUIO YMEHHS BRIpaXKaTh (HOpMYTaMH 3aBUCIMOCTH MEXAY Pa3IMYHBIMHU BETMUYMHAMH,
UCCIIeI0BaTh MOJy4YeHHble (DYHKIMH, CTPOUTh UX rpaduku. Matepuas 3Toil colepaTreabHOR
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, IO3BOJIAIOIINX BbIPAYKaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMHU B Pa3IMYHON (opMe: aHAIUTUYECKOU, rpadudecKoi u cioBecHOi. Ero n3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aL[1H, UCII0JIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas auHMs "Havama MaTeMaTHUeCKOro aHaiau3a" MO3BOJISET CYLIECTBEHHO
paclIMpUTh KPyr KaKk MaTeMaTH4YeCKHX, TaK M MPHUKIAIHBIX 3a]a4, JOCTYIHBIX 00ydarolmuMcs,
TaK KaK y HHUX IOSIBJISIETCS BO3MOKHOCTb CTPOUTH I'padUKH CIOKHBIX (DYHKIHHA, ONpeaesaTh UX
HauOOJIbIINE U HAUMEHBILINE 3HAUYEHUS], BBIUNCIATE IUIOMAAN (Guryp nu o0beMbl Tej, HaXOAUTh
CKOPOCTM W YCKOpPEHMsI mpoueccoB. JlaHHas cojepxaTeiibHas JIMHUSA OTKPHIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOCHUS MAaTEMaTUYECKHX MOJIEIeH peallbHbIX CUTYaIUi, I03BOJIET HAaXOAUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAIbHO-IKOHOMUYECKHX, 3ajadax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYEeCKOI'0 aHaJlh3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKU B HayKe, TeXHHKe M HUcKyccTBe. OOyuarommuecs y3HAIOT O
BBIJIAIOIUXCS PE3y/IbTaTax, MOJIYYEHHBIX B XOJAE Pa3BUTHsI MATEMaTUKHU KaK HayKu, U 00 HX
aBTOpAX.

ConepxarenpHOo-MeTOIMUECKast JUHUA "MHOXecTBa M JorMka"' BKIIOYaeT B ceOd
JJIEMEHTHl TEOPUM MHOXECTB M MAaTEeMAaTUYECKOH JIOTUKU. TeopeTHKO-MHOXKECTBEHHBIE
IIPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KYypC IIKOJBHOM MaTeMAaTWKH M IpeiarailoT Hauboliee
YHUBEPCAJIbHBIN $3bIK, OOBEIUHSIOIIMN Bce pa3jieibl MaTeMaTUKU U €€ NPUIIOKEHUH, OHHU
CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE TUCUUIUIMHBI U UX IPUJIOKEHUS B €AMHOE 1enoe. BaxHo
JlaTh BO3MOXHOCTh 0Oy4arolieMycsi HOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM
MaTeMaTUKHU U UCIIOJIb30BATh €r0 I BBIPAXKEHUS CBOUX MbICiEH. JIpyruM BasKHBIM ITPU3HAKOM
MaTeMaTHUKH Kak HayKHd CleJyeT NpU3HaThb CBOMCTBEHHYIO €W CTpOroct OOOCHOBaHMH u
ClIeJOBaHHE OMNPE/ECIICHHBIM MIPaBUJIaM MOCTPOEHHUS JOKa3aTeJIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTeMaTHYeCKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOIO MBIIUIEHUS OOy4aroIuxcs,
MO3BOJIIET UM CTPOMUTH CBOM PACCYKJEHHUS HAa OCHOBE JIOTMUECKUX MPaBil, (OPMHUPYET HABBIKU
KPUTHYECKOTIO MBIIIICHHUS.

B yuebHOM Kkypce "AureOpa M Hadajma MaTeMaTH4YEeCKOro aHanus3a"' MPHUCYTCTBYIOT
OCHOBBI ~ MaTE€MaTHYECKOI'O  MOJEIMPOBAHHUS,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATh
(GOpMHUPOBAHNIO HABBIKOB IOCTPOEHMSI MOJENIEH pealbHbIX CUTYyallud, HCCIEIOBAHUS 3TUX
MoJeNiell ¢ IOMOIIBIO ammapaTa aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEpIpeTaluu
MOJIyUEHHBIX pe3yJabTaToB. Takue 3aJaHus BIUIETEHbl B KaXAbIH W3 pa3/ieloB MPOTrpamMbl,
MOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO MCHOJb3YETCs IJs PelIeHus] MPUKIaJIHbIX
3amad. Ilpu pemeHun peadbHBIX MPaKTHUYECKUX 3a4ad  OOydaroIluMecs pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaTbCs, HCIOJIb30BATH
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh Ipobiemy. JledarenbHOCcTh MO (HOpMHPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 33]a4 OpraHU3yeTcsl B MPOLECCe U3yUeHHs BCEX TeM yueOHOTO
Kypca "AnreOpa v Hayajila MaTeMaTHYECKOTo aHanu3a'".

['eomeTpus gBIseTCS OJHUM U3 0A30BBIX KYpCOB, TaK Kak 00eCHEeYMBAET BO3ZMOXKHOCTh
W3YYEHUS ITUCIHUIUIMH €CTECTBEHHO-HAYYHOM HANpaBJIE€HHOCTH U MPEIMETOB I'YMaHUTApHOTO
mukia. Jlornyeckoe MblluieHHE, (GopMUpyeMoe MpU HM3YYEeHUH OOYJarOIIUMHCS TOHSATHHHBIX
OCHOB TE€OMETpUH, NpU JOKA3aTeIbCTBE TEOPEM M IOCTPOCHUM IENOYKH JIOTHYECKHUX
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 "['eomerpus" Ha yriayOJleHHOM YpOBHE -
pa3sBUTHE WHAMBUAYAIBHBIX CIIOCOOHOCTEH, OOydYaroUIMXCS NpPU M3Yy4EHHH T€OMETPHUH, Kak
COCTaBIISAIOLICH mMpenMeTHOM obmactu "Marematuka u wuH(popMmaTuka' depe3 obecreueHue
BO3MOXHOCTH NPUOOPETEHMs] M HUCIOJIb30BaHUS Oojee INIyOOKHMX I€OMETPUUYECKHX 3HAHUH U
JNEUCTBUH, CHEIM(PUUHBIX T'€OMETPUH, U HEOOXOJUMBIX JUIS YCHEIIHOTO MPOQPECCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpuopuTeTHBIMH 3a7ja4aMH Kypca T€OMETPUHN Ha yrIIyOJICHHOM YPOBHE, PACIIUPSIOIINMHU
U YCHJIMBAIOUIMMU Kypc 0a30BOr0 ypOBHS, SIBIISIFOTCS:

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

— (QopmupoBaHHE NPEJCTABICHUA O IPOCTPAHCTBEHHBIX (UI'ypaX Kak O BaXKHEHIIMX
MaTEMAaTHYECKUX MOJECIAX, IO3BOJLIOIIMX OIKCHIBATh W H3y4yaTb DPA3HBIC SIBICHHUS
OKpYXKaloIllero MHpa, 3HAHUE MOHATUHHOro ammapara no pasueny "Crepeomerpus'
y4eOHOro Kypca reoMeTpHH;

— (QopmupoBaHUE YMEHHS BJIAJACTh OCHOBHBIMHU HMOHSATHIMH O POCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TEOpPEeM, POPMYJI U YMEHUE UX IPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PELICHHUS 3a/ay;

— (QopmupoBaHHME yMEHHUS DPACIO3HABaTh Ha YEpPTEKaxX, MOAEISAX U B PEATbHOM MHpeE
MHOTOTPaHHMKY U TeJla BPALICHUsI, KOHCTPYMPOBATh T€OMETPUUECKUE MOJIEINH;

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

— (¢opMHpoBaHHE YMEHMS BJaJeTh METOJAaMHU J0Ka3aTelbCTB M AJTOPUTMOB pEIICHHUS,
YMEHMSI UX MPUMEHSITb, IPOBOAUTH JOKAa3aTEJIbHBIE PACCYXKIEHUS B XOJA€ pPELICHUS
CTEpEOMETPUYECKUX 3aJjady W 3aJad C MPaKTHUYECKUM coJepxkaHueM, (OpMHUpPOBaHUE
IPEJICTaBICHUSI O HEOOXOJUMOCTU J0Ka3aTeNIbCTB P OOOCHOBAaHUM MaTEMATUYECKUX
YTBEPKACHUM U POJIM aKCHOMATHKHU B IPOBEJCHUM JE€AYKTUBHBIX PaCcCyKICHUM;

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

— (¢opMupoBaHHe (QYHKIIMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPUHU: YMEHHUS
pacno3HaBaTh IPOSIBICHUS T€OMETPUUYECKUX MOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peaJbHBIX JKU3HEHHBIX CUTYallUsIX M TNpPH HM3YyYEHUU JPYTUX Y4YeOHBIX MpPEJAMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEAbHBIX CUTyallUH,
MCCJIEIOBAHMSI IOCTPOEHHBIX MOJENIEH, MHTEPIIPETALMU MOJTYyYEHHBIX PE3YJILTATOB.

[lepexox kK M3y4EeHUIO TEOMETPUHN Ha YIITyOJICHHOM YPOBHE ITO3BOJISIET:

— co3aarhk ycnmoBus Ui auddepeHnmanuy oOydeHHs, MOCTPOCHUS WHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECMeYHUTh YIIyOJeHHOE H3YYeHHE TE€OMETPHH 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 mpenHasHadeH s (OPMUPOBAHUSA Y
00y4JaromuXcsi CTAaTUCTUYECKOW KYJIbTYpPhl M TMOHMMAHUS POJIM TEOPHUH BEPOSTHOCTEH Kak
MaTeMaTHYECKOTO HHCTPYMEHTA JUIS U3YUEHUs CTy4YalHBIX COOBITHI, BeTHMUMH U TiporieccoB. [Ipu
U3y4eHHH Kypca OOOTaIaloTCs MPEICTABICHHS, OOYYAIOUMIMXCS O METOJaX HCCIeI0BaHUS
W3MEHYMBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH W OOIIMHOCTH MaTeMaTHYECKUX
METOJIOB TMO3HAHWS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO €CTeCTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS.

Coneprxanre y4eOHOTO Kypca HaNpaBICHO Ha 3aKpeIUICHWE 3HAHWH, MOJTYYCHHBIX IPH
M3YYEeHUU Kypca Ha YpPOBHE OCHOBHOT'O 0OIIero oOpa3oBaHusl, U Ha pa3BUTHE MPEACTABICHUN 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
OpeCTaBiIeHue O Haubojee YHOTPeOUTENBHBIX W OOIMX MaTeMaTHYECKUX MOJENsX,
UCMOJNb3YeMBbIX /Il  ONUCAaHMsl AHTPOIOMETPUYECKHX M JeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B pPa3NUYHBIE pOJa HW3MEPEHHUAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTHK MaCCOBBIX SIBJICHUH U IPOLIECCOB B 00LIECTBE. Y UeOHBII
Kypc sBIsieTcss 0a30i JJIsi OCBOCHHS BEPOATHOCTHO-CTATUCTHUECKUX METOJI0B, HEOOXOIMMBIX
CHELUAJINCTaM HE TOJIbKO WHXXEHEPHBIX CIIELHUAJIbHOCTEH, HO TaKK€ COLUAIBHBIX U
NICHXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIECTBEHHbIE HAyKH B 3HAUYHUTEIBHOW Mepe
UCIIOJB3YIOT anmnapaT aHajau3a 001bIIuX JaHHbIX. L[eHTpaibHy0 4acTh yueOHOro Kypca 3aHUMAEeT
oOcyx/eHue 3aKoHa OONBIIMX dYHCENl - (YHIAMEHTAIBHOTO 3aKOHA IPHPOJIBI, HWMEIOIIEro
MaTeMaTHUYEeCKyIo (popMaan3anuio.

B cooTBeTcTBUU € yKa3aHHBIMH LIEISIMU B CTPYKTYpe y4eOHOro kypca "BeposiTHOCTD u
CTaTUCTHKA" Ha YINIyOJEHHOM YpPOBHE BBIJEJIEHBl OCHOBHBIE COJEpIKATEIbHbIE JIMHUU:
"Cayuvaiinbeie coObITHS U BeposiTHOCTH" 1 "CitydaiiHble BEIMYMHBI U 3aKOH OOJIBIINX Yrcen".

IToMHMO OCHOBHBIX JMHUH B y4€OHBIM KypC BKJIOUEHBI 3JIEMEHTBI TEOpUH IpadoB U
TEOPUU MHOKECTB, HEOOXOAMMBIE JIJIsl TIOJTHOLIEHHOTO OCBOEHMS MaTepHalla JaHHOIO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYECKUX Y4eOHBIX KYPCOB.

Copepxanne nuHuM "CiydaliHble COOBITUSL U BEPOSITHOCTH" CIYXHUT OCHOBOM st
(bopMHpOBaHUs IPEICTABICHUN O pacIpee/IeHUH BEPOSITHOCTEH MEX Ty 3HAUCHUSIMU CTy4JaiHbIX
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 HENPEPBIBHBIMHU CIy4YailHBIMU BEJIMYMHAMHU U PaCHpPEIECICHUSMH,
AKLEHTUPYIOT BHUMaHHE OOYy4alolUXCsl HAa ONMCAHMM M W3YYEHHUM CIIy4YalHBIX SIBICHUH C
IIOMOIIIBI0 HENpepbIBHBIX (QyHKUUH. OCHOBHOE BHUMAHHE YJENAETCs IO0Ka3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIbHOE H3YYEHHUE CBSI3U MEXKIY
CIIy4aifHBIMU BEJTMYMHAMH M OTHCAHUE STOU CBSI3U C MOMOUIBIO KOA(D(UIIMEHTA KOPPETSAIHHA U
€ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHl COJEp)KaHUs pa3BUBaOT TeMy "Jlmarpammbl
pacceuBaHus", H3Y4CHHYIO Ha YPOBHE OCHOBHOTO 00111€T0 00pa30BaHMs, U BO MHOTOM OMTUPAIOTCS
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 paclpeiesieHUEM BEpPOATHOCTEM KOJIMYECTBA TaKUX COOBITMM 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 TEMAaTUYECKYIO OLEHKY;

— UTOTOBYIO OIICHKY;

— TIPOMEXYTOUYHYIO aTTECTaIHIO;

— TICHXOJIOrO-TIeIaroru4eckoe HabIoIeHUE;

— BHYTPEHHUI MOHUTOPUHT 00pa30BaTENIbHBIX JOCTUKEHUM 00ydaromuxcsl.

JUIMTeNbHOCTh KOHTPOJBHOM paloThl, sBisitolielics (opMoil MHCbMEHHOM MpPOBEPKU
pe3yibTaToB OOy4YeHHMs C LENbI0 OLEHKH YPOBHS JOCTHXKCHHMS TNpPEAMETHBIX U (MIH)
MeTanpeIMETHBIX Pe3yIbTaTOB, COCTABIISIET OT OJHOTO JI0 IBYX YPOKOB (He Ooisiee uem 45 MUHYT
KaXKJIbIi ).

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

IIpu sToM 00BEM y4eOHOrO BpPEMEHH, 3aTPAauyMBAEMOT0 Ha IPOBEACHUE OIIEHOYHBIX
npoueayp, He noikeH npesbimark 10% ot Bcero o0bema yd4eOHOTO 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 PpE3Yy/NbTAaThl OTPAKAIOT TOTOBHOCTh U CHOCOOHOCTh OOy4aroumxcs
PYKOBOJCTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEW TO3UIMEH THIYHOCTH, CHCTEMOU IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKJIEHUH, COOTBETCTBYIOIIUX TpPaJAUIUOHHBIM
[EHHOCTSIM POCCHICKOT0 O0IIeCTBa, paCIIMpPEHNE )KU3HEHHOTO ONBITA M OIBITA JIEATEIHHOCTH 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 coorBercTBUM ¢ TpeboBaHusamMu ®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 KOHCTUTYLMOHHBIX IIPaB U o01mecTBa;
00s13aHHOCTEH, yBaXKCHHUE 3aKOHA U ITPABOIOPSIIKA; —  IpeicTaBICHHE O MAaTEMAaTHYECKHX OCHOBaX

—  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 B3aUMOJIEHCTBOBATE C
HallMOHAJIN3Ma, KCeHO(OOHH, TUCKPUMHUHAIIIH 110 COLMAIBHBIMU HHCTUTYTaMH B
COLIMANIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIMOHATIbHBIM 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 COLHAILHBIMHU
MHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIUAMH U

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 OTHOIICHHE K TOCYAaPCTBEHHBIM CHMBOJIAM, MaTEMAaTHYECKOM IIKOJIEI,
HCTOPUICCKOMY M MPUPOJHOMY HACICINIO, MTAMATHUKAM, | —  KCHOJIb30BAHUE ATUX JIOCTUKEHUHN B JPYTUX
TpaauuusaM Haponos Poccun, nocruxkenusm 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 €10 Cy,Z[L6y;

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

CHIOCOOHOCTH OIICHWBATh CUTYAIUIO M IPHHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUHUBOIO
Oymyuero;

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

poccuiickoro Hapoja,

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

0CO3HAHHE JINYHOTO BKIIa/Ia B MOCTPOCHHE
YCTOHYUBOTO OYAYILEro;

OCTCTUYCCKOT'O BOCIIUTAHUA:

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

CIIOCOOHOCTH BOCHIPUHUMATh Pa3INYHbIC BUIBI HCKYCCTBA,
TPaAWIH ¥ TBOPYECTBO CBOETO U JPYTHX HAPOJIOB,
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, CTPEMIICHHUE MIPOSABIIATH Ka4eCTBA TBOPUECKOM
JIMYHOCTH;

4) 5CTETUYECKOT0 BOCIIUTAHUS:

ICTETUYECKOE OTHOLICHHUE K MUpPY, BKIIOUas
3CTETHKY MaTeMaTHIECKIX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad,
pELIeHUH, pacCyKIEHUH,
BOCIIPUMMYHBOCTh K MATEMAaTHIECKUM
aCITIEKTaM Pa3IMIHBIX BUAOB HCKYCCTBA

(bU3MYECKOTO BOCITUTAHMS:

c(OpMHPOBAHHOCTH 310POBOTO U Oe301macHOTro 00pasa
JKM3HHU, OTBETCTBEHHOT'O OTHOILICHHUS K CBOEMY 3/10POBBIO;
HOTPEOHOCTH B (PU3MIECKOM COBEPIICHCTBOBAHHH,
3aHATHAX CIIOPTHBHO-03/I0POBUTEIIBHOH JIESITENEHOCTHIO;
aKTHBHOE HENPHUITHE BPEIHBIX MPUBBIUECK U UHBIX (HOPM
NPUYUHEHUS Bpeaa GU3HIECKOMY U IICHXUYECKOMY
3/I0POBBIO;

5) GpU3NUECKOTO BOCTIUTAHHUS:

c(hOpMUPOBAHHOCTH YMEHUS TPUMCHSATh
MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
30pOBOTO M 0€30macHOro oOpasa XKH3HH,
OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
3JI0pPOBBIO (34OPOBOE ITUTAHHE,
cOaaHCHPOBAHHEIHN PEKUM 3aHATUH H
OTJbIXa, peryisipHas pusnuueckas
aKTHBHOCTD),

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

TPYJAOBOI'O BOCIIUTAHMUSL:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa,
Tpyaoirooue;

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

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

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

6) TPYIOBOTO BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HaHUE IIEHHOCTH
TPYHOIFOOuS,

HHTEpeC K Pa3InIHBIM chepam
poeCCHOHANBHOM NesITeIbHOCTH,
CBsI3aHHBIM C MATEMAaTHKOW U ee
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 BINAHUA COLINAJIBHO-DKOHOMHNYCCKUX
MPOIIECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMAIBHOU
Cpelsl, OCO3HaHHUE INI00ATBHOTO XapakTepa
9KOJIOTHYECKUX TPOOIIeM;

7) DKOJIOTUYECKOTO BOCITUTAHMUSI:

HSKOHOMHYECKHUX IPOIIECCOB HA COCTOSTHHE
MIPUPOJIHOM M COLIMAIIBHON Cpeibl,
0CO3HaHME TI00ATFHOTO XapaKTepa
9KOJIOTHYECKUX TIPOOIIEM,

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, IPUHOCSILUX 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 TIOCIICICTBHH IS
OKpYXaroLlel cpenbl;

HNCHHOCTHU HAYYHOT'O ITO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00IIIeCTBEHHOH NMPAKTHKH, OCHOBAHHOTO Ha JHaJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJINKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOM
KYJIBTYPHI KaK CpeICTBA B3aUMOJCHCTBHUS MEXK Y JIFOAbMU
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 MAaTeMAaTHKU 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  OOydYalomUXCs ~ COBEPIICHCTBYETCS ~ SMOIMOHANBHBIM  WMHTEIUIEKT,
NPEeIoNIararoIni cOopMUPOBaHHOCTH:

— caMoperyJupoBaHUs, BKJIFOYAIOIIETO CaMOKOHTPOIIb, yYMEHHE MPUHUMATH

OTBETCTBEHHOCTD 3a CBOE IMOBEICHUE, CIIOCOOHOCTh aJanTHPOBATHCS K AMOIIMOHAIBHBIM
U3MEHEHUSM U MPOSABIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

— BHYTpPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTpeMJIEHHE K JOCTHKEHUIO LIEJU U YCIEXY,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOSI U3 CBOMX BO3MOXKHOCTEH;

— SMIATHM, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAJIBHOE COCTOSIHME JAPYIHX,
YUUTBIBATh €r0 NPHU OCYILECTBICHUHM KOMMYHUKAIIUH, CIOCOOHOCTh K COYYBCTBHUIO M
COTIEPEKUBAHUIO;

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

B pesynbrare usydenus 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, COBMCECTHaA ACATCIBbHOCTD.

MeTaHpe,I[MeTHHe PE3yiabTaThl OCBOCHUA TPCAMETA:

MetanpeaMeTHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTo4yHeHHbIe YHUBepPCAJIbHbIE
pe3yJabTarhl, ®rocC Coo yueOHble geiicrus (YY) ®@OII
OTpa’keHHbIEC B COo

YHHBEPCAJIBHBIX

Y4eOHBIX

JAefCTBUSIX

Osnanenne a) 6a30BbIe JTOTMYECKHE ACUCTBU: 1) 6a30BbIE JOTHYECKHUE AEHCTBHS:
YHUBEPCAJIbHBIMU — CaMOCTOSITETBHO (POPMYIHNPOBATH U — BBISBIIATE U XapaKTEPU30BaTh
y4eOHBIMH aKTyaJIM3HpOBATh MPOOIEMy, paccCMaTpUBATh CyIIeCTBEHHBIC IPH3HAKH
TIO3HAaBATCIIbHBIMU €€ BCCCTOPOHHE, MAaTEMAaTHYCCKUX O6’beKTOB,
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JEHCTBUSIMU:

— YCTaHaBIMBATh CYNICCTBECHHBIN MPU3HAK HIIH
OCHOBAHUS JJISl CPABHEHW, KJTACCHU(DUKALINN U
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 MOCICICTBHIMA
JIEATEILHOCTH,

— pa3BHBAaTh KPEATHBHOE MBINUICHUC MIPH
PeLICHUH )KU3HEHHBIX IPOOIIEM;

MOHSITHI, OTHOILIEHUN MEXTY
MOHIATHSIMH, (POPMYITHPOBATH
ONpEeNICHUs] NOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN
MIPHU3HAK KIacCU(UKAIIH,
OCHOBAaHUS 11 0000IIEHNS 1
CpaBHEHUS, KPUTCPHH
MPOBOIUMOTO aHAIIH3A;

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

— BBISBJISTh 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
UHIYKTUBHBIX YMO3aKIOUYCHU,
YMO3AKJIIOYEHUH IO aHAJIOTUH;

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

— BBIOMpATh CIOCO0 pelIeHHs
y4eOHoil 3a1aun (cpaBHUBATh
HECKOJIbKO BAPUAHTOB PEIICHUS,
BEIOMpATh HaNOOJIee TIOIXO S
C Y4€TOM CaMOCTOSITEIIEHO
BEIJICIICHHBIX KPUTEPHCB).

0) 6a30BBIC UCCIIEIOBATEIILCKHE ICHCTBHS:

— BJAAETh HABBIKAMH YIEOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIeSATETbHOCTH, HABBIKAMU Pa3peIeHUsI
npo0eM;

—  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB
pelIeHUs MPaKTUIECKUX 3aja4, TPUMEHEHUIO
Pa3IMIHBIX METOJIOB ITO3HAHHUS,

— OBIIaJICHHE BHIAMH JI€ITEILHOCTH 10
TIOJTYYCHHIO HOBOTO 3HAHUS, €T0
HHTEPIPETALNH, IPeoOpa30BaHUIO H
MPUMEHECHHUIO B Pa3IIUYHBIX YICOHBIX
CUTYaLUsAX, B TOM YHCIIE NIPU CO3aHUU
Y4eOHBIX U COITUATBHBIX TPOEKTOB;

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

— CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u B 00pa30BaTeIbHON ACSITEITLHOCTH 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,
(opMHpOBATH THIIOTESY,
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 CIIOCO00B IEHCTBUS 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 3aJ1auH, AOITYCKAIOIINE
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 IPABOBBIM H
MOPAITbHO-3THIECKUM HOPMaM;
HCIIONIE30BaTh CPEIICTBA HHPOPMAIIMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B pEIICHIH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHHU3alOHHBIX 3324 C COOJII0ICHUEM
TpeOOBaHUIT SPrOHOMHKH, TCXHUKH
0€30IaCHOCTH, TUTHEHBI,
pecypcocOepeskeHus1, IPaBOBBIX U 3TUUECKHX
HOPM, HOPM HH(OPMAITMOHHOU
0€30IaCHOCTH;

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

3) paborta ¢ uaHpOpMAIHCHi:
-BBISBIIATH AC(UIHUTH HHpOpMALHH,
JaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOIPOC U JUIS PELICHHUS 331a4H;
-BBIOMPATh HHPOPMALIHIO U3
MCTOYHHMKOB PA3JIMYHbIX TUIIOB,
aHaIM3UPOBATh, CUCTEMATH3HUPOBATh
U MHTEPIIPETHPOBATh UHHOPMALIUIO
pa3nuuHbIX BUIOB U Gopm
HPE/ICTaBICHHS;

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

-OLICHHUBATh HaJISKHOCTh
HHGOPMALIUH IO CAMOCTOSTEIIBHO
cOpMyITHPOBAHHEIM KPHUTEPHSM.

OBnazacHue
YHUBEpPCaIbHBIMU
KOMMYHHUKATUBHBIM
H ICUCTBHSAMMU:

a) obIeHue:

OCYILECTBJISITh KOMMYHUKAIIUU BO BCEX
chepax Ku3HH;

pacro3HaBaTh HeBepOaIbHBIE CPECTBA
0OIIIeHNS, TOHUMATh 3HAYCHHUE COIUATTBHBIX
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;
Pa3sBEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY
3pEHNUS C UCIIOIb30BaHNEM S3BIKOBBIX
CPEACTB;

— B Xole OOCyXaeHHS 3a]aBaTh
BOIIPOCEHI 1o CYIIECTBY
o0cyX)maeMol TEeMBI, IPOOIIEMEI,
pemraeMoil 3amadM, BBICKA3bIBATH
Wjew, HaIEJICHHBIE Ha IIOHCK
pELICHUs,  COMOCTABIATH  CBOH
CYXKICHUS C CYXICHHSAMH APYTUX
YYaCTHHKOB JIMasora,
0o0OHapyXuBaTh 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
Mpe3eHTallud W O0COOEHHOCTEH
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 €1  COBMECTHOM
— MPUHUMATH LEJIM COBMECTHOU NEATENIbHOCTH, ACATCIIbHOCTH, JTaHUPOBATH
OpraHu30BbIBATh U KOOPAUHUPOBATH OpPTaHH3al1I0 COBMECTHON PabOTEI,
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 o0uit — Y4aCTBOBATb B I'PYIIIIOBLIX (bopMax
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPHUSIM; paboTel  (0OcyxaeHus, 0OMeH

MpeagaraTh HOBbIE IPOEKTHI, OIICHUBATH UJIEH
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 CUTYALHIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHe, ObITh
VHUIIMATHBHBIM

MHEHHMH, "MO3rOBbI€ IITYpMBI" U
UHBIC), BBIMONHATH CBOIO YaCTh
paboThl U KOOPAMHHPOBATH CBOU
JICUCTBUA C JAPYTUMH WICHAMH

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

c(OpMyIMPOBAaHHBIM YYaCTHUKAMHU
B3aUMO/ICHCTBUSL.

Osnajenue
YHHUBEPCAIbHBIMH
PEryISATHBHBIMU
JNEWCTBUSIMU

a) cCaMOOpTraHMU3aIIHsL:

CaMOCTOSATENIBHO 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 pemeHust ¢

Y4ETOM HUMEIOLIMXCS PECYPCOB H
COOCTBEHHBIX BO3MO>KHOCTEH,

— apryMeHTHpOBaTh u
KOPPEKTHPOBATh BapUaHTHI
pelleHuii ¢ y4eToM  HOBOHM
nHdopmanum.
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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 COBEPIIIACMBIX
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 TPUHUMATH
OTBETCTBCHHOCTH 32 CBOEC TOBEJICHNE,
CocOOHOCTh aJaNTHPOBATHCS K
SMONMOHATEHBIM U3MEHECHUSM U TIPOSBIISITH
THOKOCTB, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHE! MOTUBALUU, BKIIOYAIOIIECH
CTpEMJICHHUE K JOCTIIKCHHIO LIEJIU U YCIIEXY,
OINITUMU3M, MTHUIIUATUBHOCTDH, YMCHUC
ﬂeﬁCTBOBaTL, HUCXOoOs U3 CBOUX
BO3MO>KHOCTEH;

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

COIMAJTLHBIX HABBIKOB, BKJIFOUAIOIIUX
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 pe3yJIbTaToB,
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, BBISABJICHHBIX
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 aPTYMEHTHI 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) mpuHATHSA cebs U IPYTHX JOMCH:

— 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,

— 00CyXJIaTh TPOIECC W Pe3yNbTaT
paboThI, 00001maThL 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,

— OILICHHBATh KAYE€CTBO CBOCTO BKJIaJa
B OOIWI TPOAYKT IO KPUTEPHUSIM,
c(hOopMyITHPOBaHHBIM yIaCTHUKAMH
B3aNUMOJEUCTBHUS.

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

OK 01. Beibupate cnocoObl pemieHus 3amad MpodhecCHOHATBHON JeATEIHbHOCTH
IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

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

OK 03. IInmanupoBaTh U peaM30BBIBATH COOCTBEHHOE MPOPECCUOHATHPHOE W JIMIHOCTHOE
pasBUTHE, NPEANPHUHUMATEIILCKYIO JIEATEILHOCTh B MPOQecCHOHANbHON cdepe, UCTIOoNIb30BaTh
3HAHUA M0 MPaBOBOW U (PMHAHCOBOI IPAaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYAIIUSX;

OK 04. D¢ddexTrBHO B3aMOAECHCTBOBATH M pabOTATh B KOJUIEKTUBE 1 KOMaH/IE;

OK 05. Ocy1iecTBisTh YCTHYIO M MHUCbMEHHYI0 KOMMYHHUKAILIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit deepanuu ¢ yueToM 0COOEHHOCTEN COLMaIbHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBisATh TrpakJaHCKO-MIATPUOTUYECKYIO TMO3UIHUIO, JE€MOHCTPHUPOBATH
OCO3HAHHOE TIOBEJICHUE Ha OCHOBE TPAJUIMOHHBIX POCCUNUCKUX JyXOBHO-HPAaBCTBEHHBIX
[IEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIBHBIX U MEXPEIUTHO3ZHBIX
OTHOUIEHUN, IPUMEHATh CTaH1apPThl aHTUKOPPYILIMOHHOI'O TIOBE/ICHUS;

OK 07. CogeiicTBOBaTh COXPaHEHHUIO OKPYKAIOIIEH CpEAbl, PecypcocOepeKeHHIO,
OPUMEHATh 3HaHWs 00 U3MEHEHUM KIuMaTa, MPUHIMIBI OEepexIMBOro IpPOU3BOJICTBA,
3¢ (heKTUBHO AeCTBOBATH B YPE3BBIYANHBIX CUTYAIIMSIX;

OK 08. Hcmnonb30Barh cpecTBa PU3NYECKON KyIbTYpPbI ISl COXPAHEHUS U YKPEILJICHUS
3JI0pOBBS B Mpoiiecce NpohecCHOHATBFHOM AesITeNbHOCTH U TOJAepKAHHS HEOOX0IMMOTO YPOBHS
¢bu3nyecKoil MOArOTOBIEHHOCTH;

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

IIK 1.4. CBOEBpEeMEHHO BBIABIATH W YCTPAHATh HE3HAYUTEIIBHBIE TEXHUYECKHE
HEUCIPAaBHOCTH UCIOJHUTENbHBIX MEXAaHU3MOB U YCTPOMCTB OECIMIIOTHBIX BO3AYIIHBIX CY/JOB
CaMOJIETHOTO TUIIA.

IIK 1.5. Bectu yuer cpoka ciayxObl, HapaOOTKH OOBEKTOB SKCILTyaTalluu, MPUYUH
OTKAa30B, HEUCIIPABHOCTEHN M MOBPEXKICHUH OECITMIOTHBIX BO3AYIIHBIX CY/10B CAMOJIETHOI'O THIIA.

I[IK 2.4. CBOeBpeMEHHO BBISIBIATh U YCTPaHITh HE3HAUUTENbHbIE TEXHUYECKHE
HEHCIIPAaBHOCTH MCIIOJHUTEIbHBIX MEXaHU3MOB U YCTPOWCTB OECIMIOTHBIX BO3IYUIHBIX CY/I0B
BEPTOJIETHOT'O THIIA.

IIK 2.5. Bectu yder cpoka ciykObl, HapaOOTKH OOBEKTOB HKCIUTyaTallMM, MPUYUH
OTKa30B, HEUCIIPABHOCTEH U MOBPEKIEHUI OECTMIIOTHBIX BO3AYIIHBIX CYJJOB BEPTOJIETHOIO TUIIA.

IIK 3.5. Bectu yder cpoka ciykObl, HapaOOTKH OOBEKTOB HKCIUTyaTallMM, NMPUYUH
OTKa30B, HEUCIIPABHOCTEHN U MOBPEXIEHUI OECIUIOTHBIX BO3AYIIHBIX CY/10B CMEIIAaHHOTO THIIA.

CoorHomienue o0mux kommnereHnuii ®I'OC CIIO 25.02.08 Dxcmunyaramus GecmUIOTHBIX
ABHAINIMOHHBIX CHCTEM, IHYHOCTHBIX Pe3yJbTATOB H MeTANPeAMETHBIX Pe3yJIbTATOB

OO0mue KOMINeETEHIINH JINYHOCTHBIE Pe3yabTATHI MertanpeameTnsie pe3yabTaThl @OOII COO
@IrocC CHo 25.02.08 ®OII COO
OK 01. Beibupats criocoOst 1) 6a30BbIE TOTHYECKNE IEHCTBHSA:

8) LIEHHOCTH HAYYHOTO
pereHus 3aaa4d HO3HAHMS: —  BBIIBIATH M XapaKTEPH30BaTh CYIICCTBEHHBIE
npodeccroHanbHOM ) MIPU3HAKH MaTeMaTHIEeCKHX 00BEKTOB,

— c(hopMHPOBAaHHOCTH N N

JeSITeTbHOCTH MOHSITUH, OTHOLICHUH MEX]Y TMOHSTHIMH,
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MPUMECHUTEIILHO K

pa3In9HbIM KOHTCKCTaM,

MHPOBO33PEHHS,
COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO
pasBUTHA HayKH "

0O0IIIeCTBEHHOH MTPAKTHKH,

— IOHMMaHNE MaTeMaTHIECKOH
HayK{ KakK ctepst
YeJIOBEUECKOIl AeSTEIBHOCTH,
3TallOB €€  pa3BUTHI U
3HAQUUMOCTH ISl Pa3BUTHS
LMBUJIN3ALHY,

— OBJIajIeHHE SI3BIKOM
MaTeMaTuK! u
MaTeMaTHUYECKON KYyJIbTypoil

KaK CpEICTBOM IO3HaHHMSA
MHpa,

—TOTOBHOCTh  OCYIIECTBIIATh
MPOEKTHYIO u
UCCIE0BATEIbCKYIO
JIeSITeIbHOCTh

WHAWBUAYAJIbHO U B I'pYIIIIC.

(GbopMyIHpOBaTh  ONpPEACICHHUS  TOHSTHIA,
YCTaHABIMBATh  CYIICCTBEHHBIA  MNPU3HAK
KIaccu()UKAIU, OCHOBAHUS AJIs1 0000IEHNS 1
CpaBHEHUsI, KPUTEPHUHU MPOBOJMMOTO aHAIN3A,;
BOCIIPUHUMATb, (dbopMyITHpOBaTh u
peoOpa30BbIBAThH CYXICHUS: YTBEPAUTEIbHBIC
U OTpHLATEIbHbIC, CAUHUYHBIC, YACTHBIC U
o0I11ue, YCIOBHEIE,

BBISBJIATh MATEMAaTHUCCKUEC 3aKOHOMEPHOCTH,
B3aMMOCBSI3M M TPOTHBOpPEYUs B (akrax,
JAHHBIX, HAONIONCHUSIX W  YTBEPKICHHUSAX,
npeajgarath  KPUTEPUH U BBISIBICHHUS
3aKOHOMEPHOCTEH ¥ MPOTHBOPCUHIA;

JIeNaTh BBIBOABI C MCIIONB30BAHHEM 3aKOHOB

JOTUKH, JICIYKTUBHBIX W  WHIYKTUBHBIX
YMO3aKJI4YEeHUH, YMO3aKI4YeHUH 1o
aHaJIOTUH;

TIPOBOAUTE CaMOCTOSATEIIBHO JOKa3aTCIIbCTBA
MaAaTCMaTUYCCKHUX yTBep)K,Z(eHI/Iﬁ (HpHMHe u oT

IPOTUBHOTO), BBICTPAaUBaTh apPryMEHTALHUIO,
IPUBOJUTH INPUMEPBl UM  KOHTPIPUMEDSI,
00OCHOBBIBaTh COOCTBEHHBIC CYXJICHHS U
BBIBOJIBI;

BBIOMpATh CHOCOO pelleHus: yueOHOW 3ajayu
(cpaBHMBAaTH HECKOJHKO BApHAHTOB PEILCHHS,
BBIOMpaTh Hawmboyee MOAXOAAIINN C Y4ETOM
CaMOCTOSATEIIHHO BBIJICIICHHBIX KPUTEPHEB).

2) 6a30BbIC HCCIICIOBATEIILCKHIE JCHCTBYS:

HCIIOTB30BAaTh BOIIPOCHI Kak
UCCIIEZIOBATEIbCKUI  MHCTPYMEHT TIO3HAaHUS,
(GbopMyIHpOBaTh  BOMPOCHI,  (DUKCHPYIOIHE
npoTUBOpeune, mnpobieMy, yCTaHaBIMBAaThH
UCKOMOE W JlaHHOE€, (POPMHPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3HULIUI0, MHEHHE;

HPOBOJIUTH CAMOCTOSITEIBHO CILIAHUPOBAHHBIH

OKCIICPUMCHT, HCCJIIEA0OBAHUEC 1o
YCTaHOBJICHUIO 0CO0EHHOCTEH
MaAaTEMaATUYICCKOI'O O6I>€KT3, SIBJICHWA,

Tpolecca, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00beKTaMu, SIBICHUSIMH, IPOLIECCAMH;
CaMOCTOATENFHO (HOPMYITUPOBATE 0000IICHNUS
U BBIBOJBI [0 pe3yJbTaraM MpPOBEAECHHOTO
HaOJIIOZIGHUs,  MCCIIEJOBaHUs,  OLICHMBATb
JOCTOBEPHOCTh  MOJYYEHHBIX PE3yJbTaTOB,
BBIBOJIOB M 0000IIEHMIA;

HPOTHO3UPOBATH BO3MOXKHOE pasBuTHE
TIpo1ecca, a TaKKe BBIIBUTATh IIPEIIOIOKEHUS
0 €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

OK 02 Hcnonb3oBathb
COBpPEMEHHBIE cpeacTaa
MIOUCKA, aHanm3a u
HUHTEpIpeTanuu
nHpOpManny, u
nHGOPMALMOHHBIE
TEXHOJIOTUHI TS
BBITTOTHEH S 3ama4
npodeccruoHaTbLHOM
NeSITeIbHOCTH;

OBajeHre YHHBEPCATHHBIMHU IT03HABATEIHLHBIMHU
IEUCTBUSIMU:

3) pabora ¢ napopmarmei:

BBIABIATh JePUIUTH WHPOPMAIMY, TAHHBIX,
HEOOXOUMBIX JJIsi OTBETAa Ha BOIPOC W ISt
pEIIeHus 3aa4H;

BEIOMpaTs HWH(OpMAIMIO W3 HCTOYHHKOB
Pa3NIUIHBIX THUTIOB, aHATM3UPOBATb,
CHCTEMAaTH3WpPOBAaTh M  HWHTEPIPETHPOBATH

nHpopManuIo pa3NMYHBIX BHIOB U (opMm
TIpe/ICTaBIICHNUS;
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CTPYKTYPHPOBaTh HHPOPMAILIUIO, TIPEACTABIATH
ee B pPa3NMUHBIX (opMax, WILIFOCTPHPOBATH

rpadudecku;
—  OIICHMBATh HAJISKHOCTh HHDOPMALMK TI0
CaMOCTOSTENBHO chOpMyITHPOBAHHBIM
KPHUTEPHSIM.
6) TPyIOBOIO BOCIIMTAHUS: OBllajicHle YHHUBEPCAILHBIMU  PEryIATHBHBIMHU
OK 03 [IImanmpoBath ) TPY. . . y P pery
FOTOBHOCTD K Tpyay, | AeHCTBUAMM:
pean30BHIBAT _
OCO3HaHHE neHHocTtu | 1. camoopraHu3aius:
COOCTBEHHOE
TPYIOTO0HS, —  COCTaBISTH IUIAH, aITOPUTM PELICHHS 3aa4H,
npo¢eCCHOHATBHOE " 6 5
JYHOCTHOE passHTHE, HHTEpEC K pasIHHIHBIM BBIOMpATh  CIIOCO pelieHus % y4EeTOM
[pCAMPHHAMATEHCKYIO chepam npodeccHoHATBLHON HMEIOUMXCS  PECYpCOB M COOCTBEHHBIX
eATETBHOCTD B /:[e;ITenLHOCTfI, CBSI3aHHBIM C BO3MOYKHOCTEH,
npodeccronanbHOi  cepe, MAaTeMaTHKON 51 €e | — apryMeHTHpOBaTh o KOpp@KTHpOBaTE
HCIIOIB30BATE  3HAHMS IO NIPUJIOKEHUAMM, BapUAHThl PEIICHHH C  y4eTOM HOBOU
NpaBoBoil M (unancosoii [ YMEHHE - cogepmaTi, ) uHpopmanuu.
IPAMOTHOCTH B DA3IHYHBIX OCO3HaHHBIH BHIOOP OyayIIeit ) CAMOKOHTPOJIb:
npodeccuy U peanu3oBbIBATh | —  BIAmeTb HAaBBIKAMU [IO3HABATENBHOMN

JKU3HCHHBIX CUTYallUsX;

COOCTBEHHBIC JKU3HEHHBIC
MIJIaHbI,

TFOTOBHOCTE M CITOCOOHOCTE K
MaTeMaTH‘IeCKOMy
00pa3oBaHMIO u
caM000pa30BaHHUIO Ha

TPOTAKCHUU BCeH JKHU3HH,

pediiekcuu  Kak OCO3HAHHS COBEPIIAEMBIX
JIEUCTBUII W MBICIUTEIbHBIX MPOLECCOB, HX
pe3yJbTaToB, BJIAJIETh crocobamu
CaMOIIPOBEPKH, CAMOKOHTpOJS Mmpouecca u
pe3ynbTarta pelieHrs MaTeMaTHIecKon 3a/1a4u;
OpeNBUIETh TPYAHOCTH, KOTOpPBIE MOTYT
BO3HUKHYTh IIPH PELIEHUM 3aJauyd, BHOCUTb

— TOTOBHOCTb K AaKTUBHOMY KOPPEKTHUBBI B IEATECIBHOCTE HAa OCHOBE HOBBIX
YYaCTHIO B peIICHUH 00CTOSITENILCTB, TAHHBIX, HAHJICHHBIX OLIHOOK,
MPaKTHYECKUX 3amayq BBISIBJICHHBIX TPYIHOCTEH;
MaTeMaTH4eCKOi —  OLCHHUBAaTh COOTBETCTBHE pe3yibTaTa LEIH U
HaIpaBJICHHOCTH, YCIIOBUSIM, OOBSICHATH MPUYMHBI JTOCTHIKEHUS
WITH HE JIOCTHKEHUSI pe3yNbTaToB
JeATeNIbHOCTH, HaXOAMTh OIIMOKY, [aBaTh
OIIEHKY TIPHOOPETEHHOMY OIIBITY.
OK 04. DddexTrBHO
o 8) LIEHHOCTH HAYYHOTO OgBnaneHue YHHUBEPCAJIBHBIMH
B3aUMO/ICHCTBOBATH U .
HO3HAHUS: KOMMYHUKATUBHBIMHU JICHCTBUSIMU:
paboTaTh B KOJUICKTUBE U )
KOMAHIE: — c(hOpMUPOBAHHOCTh 1) oOuwenue:
’ MHPOBO33pEHHS, —  BOCIIPHHHMATH M (JOPMYIHPOBATH CYXKACHHUS B
COOTBETCTBYIOLIETO COOTBETCTBMM C YCIOBHSAMH M  LEISIMH
COBPEMEHHOMY YPOBHIO OOLIeHHs, SICHO, TOYHO, IPAMOTHO BBIPaXKaTh
pa3BUTHS HayKH u CBOIO TOYKY 3pCHHMS B YCTHBIX U IIMCBMEHHBIX

00IIIeCTBEHHOH MTPAKTHUKH,
[IOHMMAHHUE MaTeMAaTUYECKOMI
HayKu KaK ctepst
YEJIOBEUECKOM JIeSITETLHOCTH,
9TallOB €€  Pa3BUTHUS U
3HAYUMOCTH [JUISI Pa3BUTHUSA
OUBUIN3ALUH,

OBJIaJICHUE SI3BIKOM
MaTeMaTHKHU u
MaTeMaTHYECKOH KyIbTypoil

KaKk CpeJICTBOM IIO3HaHUS
MUpa,

TFOTOBHOCTb  OCYILECTBJIATh
IIPOEKTHYIO u
HCCIIEOBATEIILCKYIO
JIeSATENBHOCTD

WHAWBUIYAJIbHO U B ITPYIIIIC.

TCKCTaXx, 1aBaThb MOACHCHUS MO XOAY PCUHICHUA
3aJa4H, KOMMEHTHPOBATH MOJIyYEHHBIH
pe3yJnbTar;

B XOlle O0CYXK/IeHHs 3a7aBaTh BOIPOCHI IO
CYIIIECTBY OOCYXIaeMOH TEeMBI, MPOOJIEMBI,
peuaeMoi  3a1ayM, BbICKA3bIBaTh  HUJIEH,
HalleJIeHHbIE Ha TIOUCK pemieHus,
COIOCTABJIATh CBOM CYXXIECHUS C CY)KICHUSIMHU
JpYruX YYacTHHKOB Juaiora, oOHapyXuBaTh
pasyIMuue U CXOJCTBO MO3UIHIHA, B KOPPEKTHOM
¢dopme GopMyIHpOBaTh Pa3HOIIACHS, CBOH
BO3PaKEHHS;

NPEACTABIIATL PE3YJIbTAThl PCIICHUA 3ajla4di,
JKCIIEPUMEHTa,  HCCIENOBaHHs,  IPOEKTa,
CaMOCTOSITEIILHO BEIOMpPATH ¢dopmar
BBICTYIIJICHUA C YYE€TOM 3a4a4 IMPE3CHTALINNU U
0COOEHHOCTEH ayTUTOPHH.

2) COBMECCTHas ACATCIIbHOCTD:
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Osiagenne

MOHUMaThb W HCIOJIb30BAaTh IPEUMYILIECTBA
KOMaHJIHOW W WHAWBHIYaJIbHOH paboThl MpH
pemeHny y4eOHBIX 3a/1ad, NMPUHUMATH IeNb
COBMECTHOH  JEATENFHOCTH, IUIAaHUPOBATh
OpTaHU3AIHIO COBMECTHOMU paboTsl,
pacripenensiTe BUAB paboT, AOTOBapUBATHCA,
o0CyX/IaTh TPOLECC W pe3ynbTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIIOMIEH;
y4acTBOBaTh B TPYHIIOBBIX (OopMax padOThI
(obcyxneHus, OOMEH MHEHHH, "MO3rOBBIC
LITYpMBI" U WHBIE), BBINOJHATH CBOIO 4acTb
paboTHl U KOOPAMHHUPOBATH CBOU AEHCTBUS C
JPYTUMH 4ICHAMH KOMAaHJbI, OIICHUBATh
Ka4yecTBO CBOETO BKJI/Ia B OOIIHIA IPOIYKT IO
KPUTEPHIM, c(hOopMyITHPOBAHHBIM
YYaCTHHKaMU B3aUMOACHUCTBHSL.
YHHUBEPCAIHHBIMI  PETYISATHBHBIMH

IEUCTBUSIMU:
3) npuHATHS Ce0sl U IPYTHUX:

[IOHMMAaTb U HUCIOJb30BaTh IIPEUMYIIECTBA
KOMaHJIHON ¥ WHAWBUAYaJlbHOW PabOTHI MpH
pelIeHUH yUeOHBIX 3a/1a4,

IPUHUMATH L€1b COBMECTHOH JESATEIIbHOCTH,

IUTAHUPOBAaTh ~ OPTraHU3allMI0  COBMECTHOM
paboThl,  pacmpenensTb  BUIBL  pa0or,
JIOTOBapHBATHCS,

o0CyXIaTh TpOIECC M pe3ylabTaT padoThl,
0000maTh MHECHHSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYMIOBHIX (opMax pabdOTHI

(oOcyxneHuss, OOMEH MHEHHUH, '"MO3TOBBIC
HITYpMBI" U UHBIE),
BBIIIOJIHATH ~ CBOKO  4acThb  paboThl |

KOOPAMHHUPOBATh CBOM ACWUCTBUS C IPYTUMH
YIeHAMU KOMAaH/IbI,

OLICHUBATh KaueCTBO CBOETO BKJIaJa B 00muii
MPOJYKT MO KPUTEPUSIM, c(HOPMYITHPOBAHHBIM
YYaCTHHKAaMH B3aUMOZEHCTBUSI.

OK 05. OcymiecTBiATh
YCTHYIO ¥ IINCbMEHHYIO
KOMMYHHUKAIIUIO Ha
TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTEH
COIMANEHOTO U
KYJBTYpHOTO KOHTEKCTA;

OK 06.IIposiBiisiTh
1) rpaIaHCKOrO BOCIIUTAHUSL:
IPaKAHCKO-
— ¢c(hOpMUPOBAHHOCTE
NATPUOTHIECKYIO MO3UIIHIO, .
IPaKIAHCKOM HO3UIUU
JIEMOHCTPUPOBATh 5
aKoIIErocs KaK
OCO3HAHHOE TIOBEIEHUE Ha 00yHaIoIIeroc
KTHBHOTO M OTBETCTBEHHOT'
OCHOB€ TPaUIIMOHHBIX a Oro | OTBCTCTBEHHOTO
N qjIeHa OCCHUICKOTO
POCCHHCKHX JyXOBHO- p p
N TB
HPABCTBEHHBIX LIEHHOCTEM, B obImecTsa,
TOM UHCIIE C YUETOM — TpCACTaBICHHE o
rapMOHH3AIHH MaTEMaTHIECKUX  OCHOBAaX
MEKHAMOHATBHBIX U bynkunonuposanms
MEKPETUTHO3HBIX PasIITIHbIX CTPYKTYP,
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OTHOIIEHHH, TPUMEHSITh
CTaHIapPTHI
AHTUKOPPYIIIHOHHOTO
TTOBEICHHUS,

SIBJICHUH,

— Tpouenyp TPa’kAaHCKOTO
obmrecTBa (BBIOOPHI, OIPOCHI
¥ JIpyroe),

— YMEHHE B3aUMOJIECHCTBOBATh C
COIMAbHBIMH HHCTUTYTaMH B
COOTBETCTBHH c ux
(YHKIMSAMU 1 Ha3HAUCHHEM;

2) HaTPUOTHUECKOTO

BOCIIUTaHUSA:

— c(hOpMHPOBAHHOCTH
poccuifckoll  rpajkaaHCKOM
UAEHTUYHOCTH,

— YBaKEHHSA K TPOUIIOMY H
HAaCTOSLIEMY poccuiickoi
MaTeMaTHKH,

— [EHHOCTHOE OTHOWICHHE K
JOCTUKEHUSIM  POCCHMCKHUX
MaTeMaTHUKOB U POCCHHCKOM
MaTEeMaTUYEeCKOU IIKOJIBI,

— HCIIOJIb30BaHUE 3THUX
JIOCTHKEHUI B PyTUX
HayKax, TEXHOJOTHAX, Chepax
3KOHOMUKH;

3) IyXOBHO-HPAaBCTBEHHOTO

BOCITUTAHUS:

— OCO3HaHHE JTYXOBHBIX
LIEHHOCTEN poccuiickoro
Hapoja,

— c(hOpMHPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS,
STHYECKOTO MIOBEICHUS,

CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHUEM  JIOCTHKEHUU
HayKu U  JeSATEIbHOCTHIO
Y4EHOTO,

— OCO3HaHHWE JUYHOI'O BKJIaja B
MIOCTPOEHHUE YCTOMYUBOTO
Oymyero;

OK 07. ConelicTBOBaTh
COXPaHEHHIO OKPY>KalomIeH
cpensl,
pecypcocOepeReHuto,
IIPUMEHSTH 3HaHUS 00
W3MEHEHHMH KJIuMara,
MIPUHITUITEI OEPEXKITUBOTO
MIPOU3BOJICTBA, d3PPEKTHBHO
JIECTBOBATH B
YpE3BBIYANHBIX CUTYALUSX;

7) 3KOJIOTHYECKOTO BOCITUTAHUS:

— c(hopMHPOBAHHOCTH
3KOJIOrMYECKOU
KYJIBbTYPBI,
IIOHUMAaHHuEe
BIIUSAHUS
COLIMANIBHO-
SKOHOMHYECKUX
MIPOIIECCOB Ha
COCTOSTHUE
MIPUPOJHON u
COLMAJIbHOU CpeJkl,

— OCO3HAaHUE
rJ100aIbHOTO
xapakTepa
9KOJIOTHYECKUX
mpobiem,

— OpucHTAlUA Ha
MIPUMEHECHUE
MaTeMaTUIECKUX
3HAHUHA hilat: ¢
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pelmieHuss 3axad B
obmacTu
OKpYyXarolen
Cpensl,

— TUIaHUPOBaHUE
MIOCTYTIKOB u
OLIEHKHU nux
BO3MOKHBIX
NOCJIEACTBUN s
OKpYXKarollen
cpensl;

OK 08. Hcmonns3oBaTh
cpencTsa hu3nIecKoit
KYJIBTYPBI JJIsl COXpaHEHHS
U YKPEIUICHHS 3[I0POBbs B

4) 5CTETUUECKOTO BOCTIUTAHUS:
— DCTETHYECKOE OTHOIIEHHE K
MHUpY, BKIIOYas 3CTETUKY

nporecce MaTeMaTI/I‘{eCKI/IXv
npodeccHOHaNTBHO 3aKOHOMEPHOCTEH, 06T>CKTO]3,
JIeATeNbHOCTH U 3ajad, 5 pelieHuit,
NOAACpKAHUS pacCyxacHuH,

HEOOXOIMMOTO YPOBHS — BOCIIPUMUMYUBOCTH K
(by[gnquKOI‘,’I MAaTEMaTUYCCKUM  acIleKTaM
MOJArOTOBJIICHHOCTH; pa3J'H/I‘~IHLIX BHUIOI0OB I/ICKyCCTBa;

5) GU3UYECKOT0 BOCTIUTAHHUS:

— c(hOpPMHUPOBAHHOCTh YMEHUS
MPUMEHATh MaTeMaTH4ecKue
3HAHUS B UHTEpecax
3M0POBOrO  H  0€30MacHOro
o0pasa XKH3HH,

— OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3/I0pPOBBIO (310pOBOE
MUTaHue, cOATAaHCUPOBAHHBIN
peXUM 3aHATUH U OTHbIXa,
peryssipHas ¢busnueckas
aKTHBHOCTB),

— (Qusnyeckoe
COBEPIICHCTBOBaHHE npu
3aHSATHAX CHOPTUBHO-
03JI0POBUTEIILHOMN
JIeSTeIbHOCTBIO;

IIpeameTHbIe pe3yabTaThbl ocBOeHUs YueOHOro npeamera OYIIn.03 MaremaTuka:

1) BJIaACHUC MCTOJaMH O0Ka3aTCJIbCTB, aJropuTMaMn peUHICHUA 3adad; YMCHHC
dbopMynupoBaTh OMpeeNieHUs, aKCHOMBI U TEOPEMBI, PUMEHSThH UX, TPOBOJAUTDH JJOKa3aTEIbHbBIE
paccyXAeHHsl B X0/1€ PELICHUS 3a/1a4;

2) yMeHHE ONepupoBaTh MOHATUSMHU: CTENEHb YHCIa, JOrapudM 4YUCIa; yMEHHUE
BBEIIIOJIHATL BLIYHCIICHHWE 3HAYCHUH U HpeO6p330BaHI/I${ BI)Ipa)KCHI/II\/JI CO CTCIICHIMHU U
norapudmamu, mpeodpazoBaHus JPOOHO-PALMOHATEHBIX BhIPAKECHHUIA,

3) YMCHUE ONCPHUPOBATH MOHATHAMU: PAllMOHAJIBHBIC, HPPAIHUOHAJIBHBIC, ITOKA3aTCJIbHBIC,
CTETICHHBIE, TOTapu(PMUIECKHE, TPUTOHOMETPUUYECKUE YPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;

4) yMeHue onepupoBaTh MOHATHIAMH: (QYHKIUS, HEMpepbIBHAs (QyHKIMS, TPOU3BOAHAS,
nepBooOpa3Has, OINpeAeNeHHBIH HHTErpal; YMEHHWE HAaXOJIWUTh MPOM3BOIHBIE SJIEMEHTAPHBIX
(GyHKIMH, UCIIONIb3YS CIPAaBOYHBIE MAaTepUalbl; UCCIEA0BATh B MPOCTEHIINX Cclydasx QYHKIHMU
HA MOHOTOHHOCTb, HAXOJIUTh HAUOOJBIIINE M HAUMEHBIIINE 3HAYCHUS (QYHKIHI; CTPOUTH TpaduKu
MHOTOWICHOB C HCIOJb30BaHMEM afapaTta MaTEeMaTHYeCKOro aHalu3a; MPUMEHSTh
MPOU3BOJHYIO MPU PELICHUH 3a]a4 Ha JBW)KEHHUE; periaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4n
Ha HanOOJIbIINE U HAUMEHDIIINE 3HA4YCHUS, HA HAXOXICHHUE ITYTH, CKOPOCTU U YCKOPCHU A,

5) yMeHHe onepupoBaTh MOHATHAMU: pallMOHAIbHAS (YHKIIMSI, TTOKa3aTenbHas QyHKINS,
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cTerneHHast (QyHKIMs, JorapupmMudeckas (QpyHKIUSA, TPUTOHOMETpUYeckue (QpyHKIUN, 0OpaTHbIE
GYHKIMM, YMEHHE CTPOUTHh TpadWKH H3YUYCHHBIX (YHKIUNA, HCIOJIb30BaTh TpaduKu TIpH
U3YyYEHHH IPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33a1ad U3 APYruX y4eOHBIX MPEIMETOB U
3ajja4d U3 peaJlbHOM KHU3HU; BBIpAXXKaTh (POPMYJIaMU 3aBUCMOCTH MEX]ly BETMUNHAMU;

6) yMeHMe pelaTh TEKCTOBBIE 3a7jaul Pa3HbIX TUIIOB (B TOM YHUCJIE€ HA IIPOLEHTHI, JOJIU U
YacTu, Ha JIBWXKEHHE, paboTy, CTOMMOCTb TOBapoOB M YCIYI, HAJOIW, 3aJadd U3 0O0JIacTH
yIpaBJICHUS JIMYHBIMH W CEMEWHBIMH (DUHAHCAMH); COCTABIATH BBIPAKCHHS, ypaBHEHHS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33[]a4H, HCCIIEI0BATh II0JyY€HHOE PELICHUE U OLICHUBATh
NPaBIONO0I00HOCTh PE3YJIbTATOB;

7) yMeHHe OnepupoBaTh MOHATUAMU: CpesiHee apuMeTHIecKoe, MeJuaHa, HanooblIee U
HaVMEHbIIIee 3HAUCHHs, pa3Max, JUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yYMEHHUE U3BJIEKaTb, HMHTEPIPETUPOBATh HH(POPMAILUIO, NPEACTABICHHYIO B TaOIMIaxX, Ha
auarpaMmax, rpaukax, OTpakarollyo CBOMCTBA pealbHBIX IPOIIECCOB U SIBICHUHN; IPECTABIIATh
MH(POPMALIMIO C IOMOIIBIO TAOJIUIL] U JUarpaMM; UCCIIEAOBAaTh CTATUCTUUYECKUE JIaHHBIE, B TOM
qHCIIe ¢ MPUMEHEHUEM Irpa)udeCKUX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

8) yMmeHue onepupoBaTh IOHATUSAMH: CIY4YalHBIM ONBIT M CilIydallHOE COOBITHE,
BEPOATHOCTb CIIy4allHOTO COOBITHS; YMEHHE BBIUHCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpadU4ecKux METOJOB; HIPUMEHSTh (QOPMYJBl CIOXKEHHS W YMHOXKEHHUS BEpOSTHOCTEH,
KOMOWHATOpHBIE (akThl U (HOPMYJIBI MPH PEHICHUH 33Jad; OICHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4yailHBIMHM BEIMYMHAMU; YMEHUE MPUBOUTH IPUMEPHI MTPOSABICHUSA
3aKoHa OOJIBIINX YMCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHue omnepupoBaTb MOHATUSAMH: TOYKA, HpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHbBIN yroJl, CKpEILUBAIOIINECS IPSMBbIE, TAPAIIIEIIbHOCTD U EPIEHIUKYIIIPHOCTD MPSAMBbIX
U IUIOCKOCTEH, Yroia MEXIy MNpAMBIMH, Yrojl MEXAYy IPSIMOH M INIOCKOCTBIO, YrOJl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 IIOCKOCTH, PACCTOSIHUE MEXY MPSMBIMH, PACCTOSTHUE
MEX/y IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh [IPU PELICHUHU 3aj1au U3yYCHHbIE (DAKTHI U TEOPEMBbI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mephbl 00bEKTOB OKPYKAIOIIEr0 MUPa;

10) ymeHue omepupoBaTh MOHATUSAMHU: MHOTOI'DAaHHMK, CEYEHHE MHOIOIpaHHHKA, KYO,
napaieNienuIe ], pu3Ma, TupaMmuia, Gurypa u moBepXHOCTh BPALCHUS, IIHJIMH/IP, KOHYC, 1Iap,
chepa, ceueHus (UIypbl BpalleHus, IJIOCKOCThb, Kacaromiascs chepbl, LUIMHIPA, KOHYca,
IUIONIA/1b TOBEPXHOCTH MUPAMM/JIbI, IPU3MBI, KOHYCA, IMJIMHAPA, IJI0Maab chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapajljiesIeNuIeaa, MUpaMuabl, IPU3MBbl, LUIUHAPA, KOHYCa, I1apa; YMEHHE
n300paxkaTh MHOTOTPAHHUKU M IMOBEPXHOCTH BpAIICHMS, UX CEYEHMSI OT PYKH, C MOMOUIbIO
YEpTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE DAclO3HAaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATDH MTPaBUJIbHBIE MHOTOIPaHHUKH;

11) ymeHue onepupoBaTh MOHATUAMU: IBUKEHUE B IPOCTPAHCTBE, M0JI00HBIE (PUTYpPHI B
IIPOCTPAHCTBE; UCIIOIb30BAaTh OTHOIIEHHUE IIJIOLIa/Iel MOBEPXHOCTENW U 00BbEMOB MOJOOHBIX (HUTYP
IIPY PELICHUN 33/]a4;

12) ymeHue BBIYHMCIATH T€OMETPUYECKHE BEJIMYMHBI (JUIMHA, Yroj, IJIOLadb, 00BEM,
IUIOIAb MOBEPXHOCTH), UCIIOJIB3Ys U3yUEHHBbIE (OPMYIIBI U METOABI;

13) ymeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEIECHHE, YIOJl MEKYy BEKTOPAMH, CYMMa
BEKTOPOB, IPOU3BEIECHUE BEKTOpAa Ha YHCIIO; HAXOAWTh C MOMOUIbI0 H3YYEHHBIX (opmyin
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMsI TOUKaMHU;

14) ymenue BbIOMpaTh MOAXONALIMM W3Y4YEHHBI METON JJsi pelIeHUs 3ajayu,
pacro3HaBaTh MareMaTuyeckue (akTbl W MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPhl MaTEeMAaTUYECKUX
OTKPBITUIA POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKH.

15) ymeHue omepupoBaTh MOHATUSMHU: ONpENEIIEHHE, aKChOMa, TeOpemMa, CIENICTBUE,
CBOWCTBO, NMPU3HAK, 0KA3aTEIbCTBO, PAaBHOCHIIbHBIE (DOPMYITUPOBKU; yMEHUE (HOPMYIUPOBATH
oOpaTHOE€ U MPOTHUBOIOJOKHOE YTBEP)KJIEHUE, NPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI,
MCII0JIb30BaTh METOJ MaTEMaTUYECKON MHAYKIIMH; IPOBOIUTD 10Ka3aTEIbHBIE PACCYKIACHUS IIPU
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pELICHUHN 3a]]a4, OL[CHUBATH JIOTHYECKYIO MPAaBHUIIBHOCTh PACCYXKICHUH;

16) ymeHue omnepupoBaTh IMOHITUSMHU: MHOXECTBO, IOJMHOXKECTBO, OIEpalUd HaJ
MHOXECTBaMH; yYMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapaT Jjsl ONUCAHUs
peabHbIX MPOLECCOB U SABJICHUHM M INPHU pEIICHUM 33Jady, B TOM 4YMCIE U3 APYIMX y4eOHBIX
IIPEIMETOB;

17) ymenue omnepupoBaTh MOHATUAMU: rpad, CBA3HBIM Ipad, aepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHME 33JaBaTh M OMHCHIBATH Tpadbl Pa3INYHBIMH CHOCOOAMH; HCIOJIH30BAThH
rpadsbl IpU PEeLIeHUH 3a1a4;

18) ymenue cBOOOIHO ONEPUPOBATH IMOHATUSMHU: COYETAHHE, IEPECTAHOBKA, YHCIIO
COYETaHUll, YMCII0 NepecTaHOBOK; OMHOM Hbl0TOHA; yMeHue NIPUMEHATh KOMOMHATOPHBIE (PaKThI
U pacCyKIEHUS IS pEeLICHUS 3a1a4;

19) ymeHue onepupoBaTh MOHATHSIMHU: HATYypalIbHOE YHCIIO, LIENOE YUCIO, OCTATOK II0
MOJyJIIO, pallMOHAJIbHOE YMCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpajbHBIX, LIEJBIX,
pAaLlMOHATIBHBIX, JACUCTBUTEIBHBIX 4YHCEN; YMEHHME WCIOJIb30BaTh IMPU3HAKU JAEIMMOCTH,
HaMMEHBIINN OOLIHIA 1eUTENb U HAMMEHbIIIee 00IIee KpaTHOe, aIropuT™M EBKIIN/Ia Tpyu peleHnn
3ajjay; 3HAKOMCTBO € Pa3JIMYHbIMU O3ULIMOHHBIMU CUCTEMaMHU CUUCIICHUS;

20) ymeHue cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTENEHD C LIETBbIM [10Ka3aTeIeM, KOPEHb
HaTypaJbHOH CTENEHM, CTENEHb C PAlMOHAIBHBIM IOKa3aTeleM, CTENEeHb C JeHCTBUTEIbHBIM
(BemiecTBEHHBIM) ITOKa3aTeNeM, JIoTapu(mM 4ncia, CHHYC, KOCHHYC M TAHTE€HC NPOU3BOIBHOTO
YHCIIa;

21) ymeHue omnepupoBaTh MOHSATUSMHU: TOXKIECTBO, TOXKJECTBEHHOE INpeoOpa3oBaHMUE,
ypaBHEHHME, HEPaBEHCTBO, CHCTEMa YpPaBHEHHUH W HEPaBEHCTB, PaBHOCUJIbHOCTh YpPaBHEHUH,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HpPpPALMOHAIIbHBIE, I10Ka3aTeIbHbIE, CTECIEHHBIE,
JorapupmMuUecKue, TPUrOHOMETPUUYECKIE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE PEIIaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3JIMYHBIX MPHUEMOB; pEIIaTh ypaBHEHHS,
HEPaBEHCTBA M CUCTEMBI C TapaMEeTPOM; MPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJIS
pelIeHns MaTeMaTHYeCKHX 3a/1ad U 3aJa4 U3 pa3IMuHbIX o0JacTel HayKU U pealibHOM JKU3HH;

22) ymeHue cBOOOJHO OMEepUpoOBaTh MOHATUAMU: Tpaduk GyHKIUU, oOpaTHas QyHKIIUA,
KOMIO3UIUS (QYyHKIMU, TUHEHHAas (QYHKIUSA, KBaapaTHyHas (YHKLHUsS, CTETIEHHass (YHKIUS C
LEeNbIM [OKa3aTeJleM, TPUTOHOMETpUYecKHe (YHKIMM, OOpaTHblE TPUTOHOMETPUUECKUE
GyHKIMM, TTOKa3aTeabHas U JiorapupmMuueckas GyHKIMH;, YMEHUE CTPOUTH Irpadpuku (yHKIHH,
BBINOJIHATH NPeoOpazoBaHus rpaukoB QYHKIUH;

23) yMeHue UCTONB30BaTh TpaduKku PYHKITUH ISl U3YYEHHS MTPOIIECCOB M 3aBUCUMOCTEH
OpU PEUIeHWH 3a7ad M3 JPYTHX Y4eOHBIX MPEeIMETOB M W3 peabHOW KU3HM; BbIpAXKaTh
(dbopMynaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU;

24) ymeHue cBOOOIHO ONEpUPOBATh MOHATUAMHU: YETHOCTh (DYHKIMH, NEPUOJUYHOCTH
(GYHKIIMM, OTpaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTh (YHKIMH, 3KCTpeMyM (YHKIUH,
HauOosplllee M HauMEHblee 3HaueHHss (YHKIMM Ha TPOMEXKYTKE; yMEHHE IPOBOAUTH
ucciea0BaHue QyHKINN;

25) yMeHHe HUCNOIb30BaTh CBOMCTBA M rpaduku (QYHKIUN Ui pelIeHus ypaBHEHHI,
HEPaBEHCTB M 3aJady C IapaMeTpaMu; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pelleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

26) ymeHue cBOOOJHO OMEPUPOBATH MOHITHAMU: MTOCIIEI0BATEILHOCTD, aprupMETHUYECKAS
nporpeccusi, TeOMeTpHuYecKass Iporpeccus, OECKOHEYHO yObIBaromlasi reoMeTphuuecKas
IIPOrpeccusi; yMEHHE 3a/1aBaTh MOCIIE0BATEILHOCTH, B TOM YHCJE C MOMOILIBIO PEKYPPEHTHBIX
bopmyu;

27) yMeHHue ONepHUpoBaTh MOHITHUSMHU: HEMPEPHIBHOCTh (YHKIIMU, ACHMIITOTHI Tpaduka
¢byHKLIMU, TiepBas U BTOpas MPOU3BOJAHAS (PYHKIMH, F€OMETPUUYECKHA U (PU3MUYECKHIl CMBICIT
IIPOU3BOTHOM, IEPBOOOPA3HAsL, ONIPEIETICHHbBIN HHTETpall; yMEHHE HAaXOAUTh ACUMIITOTHI rpaduka
(GYHKLINY; yMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO U KOMIIO3UIIUH
(GyHKIMHI, HAXOIUTHh YpaBHEHHE KacaTeabHOU K rpaduky GyHKINU;

28) yMeHHe UCIIOIb30BaTh MMPOU3BOAHYIO JJIS UCCIEA0BaHUS (PYHKIUH, TSI HAXOXKAECHUS
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HAWIYYIIETO PEIICHHs B TPUKIIATHBIX, B TOM YHCIIE COIMAIIEHO-DKOHOMUYECKUX U (PH3UIECKHIX
3ajavax, JJsl ONpeesieHUs] CKOPOCTH U YCKOPEHHS; HAXOAMThH IUIOMAAN U 00beMbl QUryp C
MOMOIIBI0 MHTErpasia; MPUBOIUTH MPUMEPbl MAaTEeMAaTHYECKOTO MOJICIUPOBAHUS C TOMOIIBIO
nuddepeHIaIbHBIX YPaBHCHUH;

29) ymeHue onepupoBaTh NOHITHSAMU: KOMILIEKCHOE YHCIIO, COMPSKEHHBIE KOMIUIEKCHBIE
YyHuclla, MOIYyJIb W apryMEHT KOMIUIEKCHOIO 4Hcia, ¢opMmMa 3alucu KOMIUIEKCHBIX YHCell
(reomeTpuyeckas, TPUTOHOMETpHYECKass M  anredpanyeckas); yMeTb  MPOU3BOAUTH
apudmeTuyecKrue EeHCTBUS C KOMIUIEKCHBIMU YUCIIaMU; TPUBOJUTH MPUMEPHI HCIIOIb30BAHUS
KOMIIJICKCHBIX YHCET;

30 ymenue cBOOOAHO OMEpPUPOBATh MOHITUSIMH: CpefHee apudmernyeckoe, MeauaHa,
HauOoJblllee U HAMMEHbILIEE 3HAYEHUS, pa3Max, AUCIEPCHUs, CTaHJApTHOE OTKJIOHEHHE s
ONMCAHUS YHCIOBBIX JAaHHBIX; YMEHHE HCCIE0BaTh CTATHCTUYECKUE JaHHBIC, B TOM YHCIIE C
OpUMEHEHHEM TpapUUecKuX METOJOB M DJIEKTPOHHBIX CPEACTB; TrpadUUecKd HCCIE0BaTh
COBMECTHBIE HAOIIOACHHS C TOMOIIBIO AMarpaMM PacCeUBAaHUSI U JTMHEHHOMN perpeccuu;

31) yMeHue HAXOIUTh BEPOSTHOCTH COOBITHIA C HUCIIOIH30BAaHHEM IPaPUUIECKIX METOJOB;
NPUMEHSTh JUIs pelieHus 3af1ad (GOpMyIibl CIOKEHUS U YMHOXKEHHUS BEpOATHOCTEH, (hopMyiy
MOJTHOM BeposiTHOCTH, (opmyiny bepHymnm, komOunHaTOpHBIE (AKTHI U (HOPMYJIBI; OICHUBATH
BEPOATHOCTH PEATbHBIX COOBITUH; YMEHHE OINEpHpOBaTh MOHATHUSAMHU: CIydyailHas BeIHYWHA,
pacopenelieHne BEpOsATHOCTEH, MaTeMAaTU4YeCKOEe OXKHMJaHuE, JUCIEepCHs U CTaHJapTHOE
OTKJIOHEHHE CIIy4allHON BeNMYUHBL, (DYHKIHUU pacrlpeieNieHuss U IJIOTHOCTH PaBHOMEPHOTO,
[I0KAa3aTeIbHOI0 U HOPMAaJIbHOTO PAaCHpENeIeHU; YMEHUE UCIOIb30BaTh CBOMCTBA U3YyYEHHBIX
pacnpeienieHui 1 pelieHus 3a/1a4; 3HaKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX YHCEI, METOIbI
BBIOOPOYHBIX MCCIIEOBAHUH; YMEHHE IPUBOAUTE IIPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSIX;

32) ymeHue CBOOOJHO OINEPUPOBATH TMOHATUSAMU: TOUYKA, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH Yroj, [BYTpaHHBIA yrojl, TpeXTpaHHBIA yrod,
nepeceKalIIrecs, MapauielbHble M CKpEUIMBAIOUIMECs IMpsMble, NapalieIbHOCTh U
NEPIEeHIUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroid MEeXAy MPSMBIMU, YTOJ MEXAY MPSIMOW U
IUIOCKOCTBIO, YIOJ MEXK/Y IJIOCKOCTSIMU; YMEHHUE UCIIOJIb30BaTh IIPU PEILICHUY 3a7a4 U3Y4YEHHbIE
(akThl ¥ TEOPEMBI IIJITAHUMETPUH; YMEHHE OLIEHUBATH Pa3Mepbl 00BEKTOB B OKPY>KAIOILIIEM MHUPE;
YMEHHE ONEepPUPOBATh TOHATHUSAMH: MHOTOTPAaHHHK, CEUEHHE MHOTOTPAaHHHKA, MPABUIIbHBINA
MHOTOTPaHHUK, MpU3Ma, MUpaMuia, GUrypa U MOBEpXHOCTh BpAIlCHUs, IIWIMHIpP, KOHYC, TIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHMsI KOHyca W UWIMHJpa, NapajulebHble OCH WJIU
OCHOBAaHHIO, CEUEHME IIapa, IUIOCKOCTh, Kacamomascs chepsl, HUIMHIpA, KOHyCa; yMEHHE
CTPOHUTH CEYEHHWE MHOTOTPaHHHKA, HW300pa)kaTb MHOTOTPAHHUKH, (UTYPBl M TIOBEPXHOCTH
BpallleHHUs, UX CEYEHHUs, B TOM YHUCIIC C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHSThH
CBOICTBa reOMETPUYECKUX (PUTyp, CAMOCTOSTENBHO (OPMYJIMPOBATH OINPEAETICHHUS U3y4aeMbIX
buryp, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX T€OMETPUUECKUX (UTYDP, 0OOCHOBBIBATH
WINA OTNPOBEPrarh WX; yMEHHE MPOBOAMTH KiIAacCH(PUKaNUio GUTYp TIO pa3IMYHBIM IMpPU3HAKAM,
BBITIOJHATH HEOOXOAUMBIE TIOTIOJTHUTENBHBIE TOCTPOCHHUS,

33) ymeHue cBOOOJHO ONEpPUPOBATH MOHATUAMHU: IUIOMIAb (GUTYpHI, 00beM (UTYpBHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IIIOCKOCTH, PACCTOSIHUE MEXy MPSIMBIMH, PACCTOSHUE
MEXy TUIOCKOCTSIMH, TUIOIIAAb CQephl, TUIOMAAb OBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCA,
WIMH]pa, 00BeM Ky0a, MPsIMOYTOJILHOTO Tapasielenuiea, MUpaMuIbl, TPU3MBbIL, IIUHAPA,
KOHYCa, I1apa; yMEeHUE HaXOUTh OTHOIIIEHHE 00beMOB MOJA00HBIX (PUTYp;

34) ymenue cBOOOJHO ONEPUPOBATH MOHATHAMM: JIBUKEHUE, MapajUlebHBIA HepeHoc,
CUMMETpHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IIpeoOpazoBaHue MoAo0us, Mogo0HbIE
burypsl; yMEeHHE pAaclO3HaBaTh paBHbIE U TMOJOOHBIE (UTYpPHI, B TOM YHCIE B TMPUPOJIE,
UCKYCCTBE, apXHUTEKType; YMEHHE HCIIOJb30BaTh T€OMETPUUYECKHE OTHOIICHHS, HAaXOIHUTh
TeOMEeTPUYECKHE BEIMYUHBI (UIMHA, YroJl, MIOIIaah, 00beM) MpU PElIeHUH 3a7ad U3 JPYTHX
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HH,

35) ymenue cBOOOJHO ONEPUPOBATH MOHATHUSMU: MPSIMOYrOJbHAs CHCTEMa KOOpAMHAT,
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BEKTOP, KOOPANHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA
YHCIIO0, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEICHHE,
yroJl MeXAYy BEKTOpaM{; YMEHME HCIOJIb30BATh BEKTOPHBIMH M KOOPAMHATHBIA METOH MJIs
pelleHus: FeOMETPUUECKHX 3a/1a4 ¥ 3314 IPYTrUuX Y4eOHBIX IPEAMETOB; ONIEPUPOBATH OHATUSIMHU:
MaTtpuna 2 x 2 u 3 X 3, onpeenuTenb MaTpUlbl, FEOMETPUYECKUI CMBICI OIIPEAETUTENS;

36) yMeHue MOJETUpPOBaTh peajibHbIE CUTyallMM Ha S3bIKE MAaTeMaTHUKH; COCTaBJISATh
BBIPQXCHUS, yYpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbl II0 YCIOBHUIO 33Jauyd, HCCIIENOBATh
MOCTPOCHHBIE MOJIENIM C UCMOJIb30BAaHUEM armapaTa aareOpbl, HHTEPIPETUPOBATh MOJIYYEHHBIH
pe3yJIbTaT; CTPOUTHh MATEMATUYECKUE MOJIEIIN C IIOMOLIBI0 TEOMETPUYECKUX NOHITUN U BEJIMYMH,
peliath CBsI3aHHbIE C HUMM IPAaKTHUECKHUE 3a7ayd; COCTABJISTh BEPOATHOCTHYIO MOJENb W
MHTEPIIPETUPOBATh IIOJIyYEHHBIM pe3yJbTaT; pellaTh NPUKIAIHBIE 3aJaud  CpPEACTBAMHU
MaTeMaTHUYECKOT0 aHAIN3a, B TOM YHCIIE COLIMATbHO-9KOHOMHYECKOTO U (PU3MUECKOro XxapakTepa;

37) ymeHue BHIOUPATD MOAXOIAIINN METO IS PELICHUS 33aa4; TOHUMaHHEe 3HAYUMOCTH
MaTeMaTUKd B HW3YYCHHHM MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBICHUI; yMEHHE
pacrno3HaBaTh NpPOSIBJIECHHE 3aKOHOB MAaTEMAaTHKH B HMCKYCCTBE, YMEHHME IPUBOIUTH IPUMEpPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBON MAaTeMaTUYECKON HAyKH.

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

1. Yucna u BIYHCICHUSA

Parnmonanbshele uncina. OObBIKHOBEHHBIE U JECSITUYHbBIE JPOOU, IPOLIEHTHI, OECKOHEUHbIE
nepuoudeckue apoou. Ilpumenenue npobeit u NpoLEeHTOB IS PELIeHUs IPUKIIaIHbIX 3a]1a4 U3
pa3IMYHBIX OTpaciiell 3HAHUMN U peaJIbHOM JKU3HMU.

JlelicTBUTEIbHBIE yucia. PanuonanbHble " UppalyOHaJIbHBIE  YHUCIIA.
Apudmernueckre onepanum ¢ AeUCTBUTEIbHBIMU YMCcIaMU. Moyib JeMCTBUTEIBHOTO YHCiIa U
ero coiictBa. [IpuOnmxE€HHbBIE BHIYMCICHUS, TPAaBUIa OKPYIJIEHUS, IPUKHUIKA U OIIEHKA
pe3yJibTaTa BBIYMCIICHUM.

Crenens ¢ nenbiM nokaszateneM. bunom Hetotona. Mcnonb3oBanue noaxonsueil GpopMsl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl pEIICHUs MPaKTUYECKUX 33]1a4 U MIPEJICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

Crenenp ¢ panyoOHaJIbHBIM II0OKA3aTelIEM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIBHBIM
MIOKa3aTENEM.

Jlorapudm uncna. CoiicTBa jorapudma. JlecsiTHuHbIe U HaTypajbHbIE JIOTapU(MBIL.

CuHyc, KOCUHYC, TaHT'€HC, KOTAHT'€HC YHMCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

2. YpaBHeHHUS U HEPABEHCTBA

ToxnaecTBa u TOXKAECTBEHHbIE Pe0Opa3zoBaHus. Y paBHEHUE, KOPEHb YPaBHEHHUSI.

PaBHOCUIIBHBIE YpaBHEHMSI U ypaBHEHUsA-ciecTBUsA. HepaBeHCTBO, pemienne
HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LIEbIX U IPOOHO-PAIMOHANBHBIX YPaBHEHUI U HEPAaBEHCTB.

MHorousneHsl 0T 0IHOI NepeMEHHOM. J[eJleHre MHOTOWIEHAa HA MHOTOWIEH C OCTaTKOM.

Teopema be3y. MHorouseHs! ¢ neasMu ko3 duiineHTamu.

Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHHM, COIEPIKALINX CTENEHH U KOPHH.
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HppanmonansHbie ypaBHeHNA. OCHOBHBIE METOABI PEIICHHUS UPPALMOHAIBHBIX
YpaBHEHUM.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS I0KA3aTEIbHbBIX YPaBHEHUI.

[IpeoOpa3oBanue BBIpAKEHUN, COACPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIICHHS JIOTapu(PMUIECKUX
YpaBHEHUH.

OcHoBHbIE TpUroHomeTpuieckue Gpopmyisl. [IpeodpazoBaHne TPUrOHOMETPUUECKUX
BbIpaXE€HUM. Perenrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemenue cucrem JIMHEHHBIX ypaBHEHUU. MaTpuIlia CUCTEMbI IMHEHHBIX YPaBHEHUH.

Ornpenenurens MaTPUIBI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA, BHIYUCIICHUE €TO
3HAUEHUs, IPUMEHEHHUE ONPEIEIUTENS ISl PELIEHUS] CUCTEMBI JIMHENHBIX ypaBHEHUN. Perenne
MPUKJIAJHBIX 3a7a4 C IIOMOILBK CUCTEMBI JINHENHBIX YpaBHEHUN. VcciienoBaHue moCcCTpOEHHOM
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONPEAETUTEINEH.

[TocTpoeHre MaTEMaTUYECKUX MOJENIEH PEAIbHOW CUTYALlUH C TIOMOILBIO YPABHEHUN U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO0 MAaTEMATUYECKUX 3a7ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKu U pealbHOM KU3HU.

3. ®OydHkuuu u rpaguku

@Oynkims, crnocoObl 3amanus (yaknun. B3ammuo oOpatHblie ¢yHkumu. Kommosumms
¢ynkuuii. ['paduk dyHkumun. DnemMeHTapHbIe peodpa3zoBaHus TpaPuKOB ()YHKITHIA.

OO6nactp onpeseneHus 1 MHOXKeCTBO 3HaueHui ¢pynkuuu. Hymn dyakmum. [TpomexyTku
3HaKonocTossHCcTBA. YETHbIe M HeuéTHhle QyHKUMU. llepuogmueckue ¢ynkumu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl (QyHKiuu. HanOosnbiiee u HauMeHblIee
3Ha4YeHUs GYHKLUHU Ha IPOMEKYTKE.

JIuneitHast, KBajipaTUYHast U APOOHO-THHEHHAast GYHKINHU. DJIeMEHTapHOE UCCIIEJ0BAHUE U
HOCTPOEHHE UX I'PaPHKOB.

CrenenHas (GyHKLUS C HATYpaJIbHBIM U LEJbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.

CaoiicTBa 1 rpaduK KOpHs N-0i1 CTENEeHN KaK PYHKIIMY OOpaTHOM CTETIEHHU C HaTypalbHbIM
IIOKa3aTEJIEM.

[TokazarenbHas u Jorapupmuueckast yHKIMH, UX cBoMcTBa U rpaduku. Vcnonb3oBanue
rpaukoB QYHKIMH JUIsl pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIIMIMA
YHCIIOBOTO apryMEHTA.

@DyHKIIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX Mpoleccax U siBiieHusX. [ paduku pearbHbIX
3aBUCHMOCTEH.

4. Havana MaTeMaTH4eCKOI0 aHAJIN3a

ITocnenoBaTeabHOCTH, CITOCOORI 3a1aHUs TOCIEA0BATENLHOCTENH. MeToq MaTeEMaTHUECKOH
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HMKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U TreoMeTpuyeckas Iporpeccud. beckoHeyHO — yObIBaroIas
reomerpuueckas nporpeccus. CymMmma 0eCKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON MPOTPECCHH.
JIMHENMHBIN M OKCHOHEHUMAIBbHBIM pocT. Yucino e. dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pealIbHBIX 3aa4 IPUKJIAIHOTO XapaKTepa.

HenpepeiBHble ¢QyHKIMM U uX cBoiictBa. Touku paspbiBa. ACHMITOTHI TpapuKOB
¢byuknuii. CBoiicTBa (yHKIUN HENpPEephIBHBIX HAa OTpe3ke. MeToJl MHTEpBaJIOB Ui pPEHICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (QYHKIIUH JJIsl pelIeHus 3a/1a4.
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[TepBas u BTOpas nponsBoaHble GyHKIMU. OnpeneseHue, reOMeTPUIECKIN U PU3MIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky QyHKIUH.

[TpousBoaHbIe r1eMeHTapHBIX (GyHKIMNA. [Ipor3BOgHAS CyMMBI, TPOU3BEICHHS, YACTHOTO
¥ KOMITO3UIUU (YHKIUH.

5. MHoxkecTBa M JIOTHKA

MHO€ecTBO, ONepaly HaJl MHOKECTBAMU M X CBOMCTBA. [{uarpamMmmsl Diinepa— Benna.

[IpumeHeHne TEOPETUKO-MHOKECTBEHHOT O aflapara sl OMKMCaHUs pealIbHbIX IPOIIECCOB
U SIBJICHUM, IPU PEIICHUU 3aJa4 U3 JPYTUX Y4eOHbBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHUYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHUS.

Hatypanbuble u uensle uucia. IlpuMeHeHune npu3HAKOB AEIUMOCTU LENBIX YHUCEI,
HanOobIMi o0 nenutens (nanee — HOJl) u Haumensinee odmee kpatHoe (manee — HOK),
OCTaTKOB 110 MOAYJIIO, airopuTMa EBKinja s pemenus 3a1ad B LEIbIX Yhciax.

KommekcHpie uwmcna. AnreOpavyeckas U TpUTOHOMeTpudeckas (OpMBI 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHYEeCKHe ONepalu ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YMCEN Ha KOOpAUHATHOM mockoctu. dopmyna Myaspa.

Kopuu n-oit crenenu u3 KoMIuieKCHOro yucina. [IpumMeHeHre KOMIUIEKCHBIX YHMCeN IS
petieHus pU3NYECKUX U T€OMETPUUECKUX 3a]1ay.

6. YpaBHeHUS U HEpAaBEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBbI -
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT160op KOpHEW TPUTOHOMETPUYECKUX YPABHEHUH C MOMOIIBI0 TPUTOHOMETPHUUECKON
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HepaBeHCTB.

OcHOBHBIE METOBI PELICHUS TTOKA3aTENbHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.

OcHOBHBIE METOBI PELUICHUS UPPAIIOHATBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHUsT CUCTEM M  COBOKYIHOCTEH  pallOHAJIbHBIX,
UPPALMOHATIBHBIX, I0KA3aTEIbHBIX U JIOTApU(PMUUECKUX ypaBHEHUI.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHu.

[IpumeHeHue ypaBHEHH, CUCTEM M HEPAaBEHCTB K PEIICHUIO MaTEeMaTUYECKUX 3a]ad U
3a7a4 U3 Pa3NMYHBIX oOJacTed HAyKW M peajJbHOW JKHU3HM, HMHTEPHpPETAlsl IOJYy4YE€HHBIX
pE3yJIBTaTOB.

7. ®Oynxkuuu u rpaguku

I'papux xommosumu QyHkuil. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U IPaPUKH.

I'padnueckue meroabl pelieHHUs ypaBHEHHH U HepaBeHCTB. ['paduueckue metomasl
pelIeHus 3a/1a4 ¢ mapaMmeTpamu.

Hcnons3zoBanne rpadukoB (GYHKIUN 71 HCCIEIOBAHUS IMPOIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

8. Hauana MmaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOIHOM K UCCIIEAOBAHUIO (DYHKIMI HAa MOHOTOHHOCTh U 3KCTPEMYMBI.

Haxoxxnenne HamOOJIBIIET0 W HAMMEHBLIETO 3HAYEHMH HENpepbIBHOW (YHKIMM Ha
OTpE3Ke.
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[IpuMeHeHHEe TPOM3BOAHOM [UIsl HAXOXKACHUS HAWIYYIIETO PEIIEHUS B IPHUKIATHBIX
3aJadax, Ui OIpENEeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaod WiIn
rpaduKoMm.

[TepBooOpaszHas, OCHOBHOE CBOWCTBO MepBOOOpa3HBIX. [lepBoOOpa3HbIe 3IEMEHTapHBIX
¢ynkunii. [IpaBuna HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wurerpan. ['eoMerpuueckuii CMbICI HHTErpajia. BelunciieHne onpenenéHHOro nHTerpaia
o ¢popmyne Herorona—JleiiOnuiia.

IIpumeHeHue wuHTEerpana Uil HaXOXAEHUS IUIOIAAEH IJIOCKUX (GuUryp U o0bEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemennit quddepeHnnanbHpIX ypaBHeHHH. MaTeMaTHuecKoe MOICITMPOBAHUE
peabHBIX MPOLECCOB C MOMOIIBIO AU(PepeHInaTbHbIX YPaBHEHUH.

9. IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE IOHATHS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb, IPOCTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoe pacnosioskeHne NpsIMbIX B IPOCTPAHCTBE: MEpPECEKAIOIIMECs, TapalieIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaromumxcs npsaMbixX. [lapannensHOCTs IpSIMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSMbIE B IPOCTPAHCTBE, NApalIEIbHOCTh TPEX
IPSAMBIX, [ApPAUIEIBHOCTh NPAMOM M IUIOCKOCTH. [lapamienbHOe W LEHTpaJbHOE
POEKTHPOBaHUE, n3o0pakeHue Guryp. OCHOBHBIE CBOMCTBA MapaICIBHOTO MPOSKTUPOBAHHUS.
N300paxkenne ¢uryp B mapawieIbHOW MPOESKIMU. YTIbI C COHAIPABICHHBIMHA CTOPOHAMH, YTOJI
MEXIYy NPSAMBIMH B IPOCTpaHCTBE. llapaiensHOCTh IIIOCKOCTEN: NapajuleiabHbIE IIIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiiye npocTpaHCTBEHHbIE (PUIYPBl HA TIOCKOCTH:
TETPadp, NapajuIeIeIUIe], IOCTPOCHUE CEUEHU.

[lepneHIUKYNApPHOCTh NPSIMOM M IUIOCKOCTH:  IEPIEHAMUKYJSIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapajuleIbHbIE M NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYJIIPHOCTU IPSMOM U INIOCKOCTH, TEOPEMA O NMPSAMOU NEPIECHANUKYISIPHON INIOCKOCTH.
OproroHanbHOe mpoekTupoBaHue. [lepneHaAuKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, pPAacCcTOSHUE OT MPAMON 10 IUIOCKOCTH, MPOEKIUs (GUIypbl Ha IUJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIuIBl B IPOCTPAHCTBE: YOI MEXAY NPAMOU U IIJIOCKOCTBIO, IBYTPAHHBIN YIOJI, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsble yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yria. CBONCTBa IUIOCKMX M JBYTPAHHBIX YIVIOB TPEXI'PAHHOrO yria. TeopeMsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yIJIa.

10. MHOTrOrpaHHMKH

Buzabl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrompHas npusMma,
npsiMasi U HaKJIOHHAsI PU3MbI, OOKOBast U MOJIHASL TOBEPXHOCTh IPU3MBI.

[Tapannenenunen, NpsAMOYTOJIbHBIA NapajuIeNeUNe ] U ero cBoiicTBa. KpaTuaiimue nytu
Ha TIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpoctpancTBenHas teopema Iludaropa.
[Tupamuna: n-yronpHas nmupamuja, NMpaBHiIbHas M yceu€HHas nupamuibl. CoiicTBa pédbep u
OOKOBBIX TpaHel MPaBUILHOM nHpamuibl. [IpaBUIbHBIE MHOTOTPAaHHUKHU: MIPaBUIIbHAS MPU3Ma U
npaBUiIbHAS NHpPAMHJIA, MPAaBUIbHAS TPEYrojbHas MUPaMUAA U TMPaBWIBHBIA TETpasip, KyO.
IIpencraBienne 0 MpaBUIBHBIX MHOIOTPAHHUKAX: OKTA3p, JOAEKad P U UKOCAIP.

Brruucnenue aneMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [nomans 60xoBoit
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIA b OCHOBAHUMN, Te€OpeMa 0 OOKOBOM
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MOBEPXHOCTU MPpsIMOM Tipu3Mbl. [1omane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIIBHON
IpaMUbl, TEOpPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBI.

CumMeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHM IPABWIBHBIX MHOT'OI'PAaHHUKOB.
CummMeTpuss B MNpPaBUIBHOM MHOIOIPAHHUKE: CHMMETpHUS IapajliesIeNuIe a, CUMMETPUs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPABUIIBLHON TUPAMU/IBL.

11. BekTOpbl U KOOPAUHATHI B POCTPAHCTBE

[loHsATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJINHA HEHYJEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAINPABIICHHbIE W IMPOTHBOIOJIOXKHO HAIPABIECHHbIE BEKTOpPbl. PaBEeHCTBO
BEKTOpPOB. [IeHCTBUSI C BEKTOpAaMHU: CIIOKEHUE WU BBIUWTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOICTBaA ca0KeHUs! BEKTOpOB. CBOMCTBA YMHOXKEHUS
BEKTOpa Ha 4Kci1o. [lonsaTHe KOMIUIaHapHbIe BEKTOPHI. [ [pM3HaK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3ioKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! BekTopa. CBA3b
MEXIy KOOpJMHATaMHU BEKTOpa U KOOpPJIMHATaMH TOUYEK. YTOJ MEXIy BekTopamu. CKalspHOe
IIPOU3BEJIEHNE BEKTOPOB.

12. Tena BpameHus

[TonsaTHs: UMIAMHAPUYECKAas IOBEPXHOCTh, KOHWUYECKas IOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, 00pa3yIoOIINe MOBEpXHOCTEN. Tena BpaleHus: IIMHIIP, KOHYC, yCEUEHHBIN KOHYC,
cdepa, map. B3anmuoe pacronoxxeHue chepsl U MIOCKOCTH, KacaTelbHas IMIOCKOCTh K cdepe.
N300paxeHue Tea BpalleHUs Ha II0ckocTu. Pa3BépTka munHapa u konyca. CuMmmMerpust cepsl
U 11apa.

O6béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOJIBHOTO
napajuienenunena u ciueactBuss u3 He€. OOBEM HpsIMONW W HAKJIOHHOM MPU3MBI, IWIMHIPA,
nupaMuibl U KoHyca. O0bEM 11apa v apoBOro CerMEHTa.

KoMOunammu Tten BpaiieHHUs W MHOTOTpaHHUKOB. [Ipu3Mma, BOUCaHHAas B IHJIMHID,
omucaHHas okousio IuHApa. [lepeceyenne cdeprl u mapa ¢ miaockocTeio. Kacanue miapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OITMCAHHOTO OKOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUSL.

[Inouranpy moBepxXHOCTH LMIMHAPA, KOHYyca, Iulomaas cepol u e€ yacreil. [lonoOue B
npoctpancTtBe. OTHomeHue 0OBEMOB, IIIOMIAZEH MOBEPXHOCTEH MOAOOHBIX  uryp.
[TpeoOpa3oBanue momoOus, roMoTeTus. PemieHune 3agay Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTtpoeHne cedyeHMid MHOTOTPAaHHMKOB W TEJl BpALEHUSA: CEUEHUs IWIMHIPA
(mapayuielbHO UM TEPHEHIUKYISIPHO OCH), CEUEHHUs KoHyca (MapayieIbHOe OCHOBAaHHUIO U
IPOXOJIIee Yepe3 BEpLIMHY), CEUEHHs I1apa, METOAbl IOCTPOEHUS CEYEHMH: METOJ CJENOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

13. BeKTOpbI H KOOPAUHATHI B MPOCTPAHCTBE

Bexrops! B mpoctpancTBe. Onepanun HaJ BEKTOpaMu. BEKTOpHOE YMHOXKEHNE BEKTOPOB.

CaolicTBa BEKTOpHOI0 YMHOKeHUs. [IpsiMoyronbHas cucreMa KOOpAUHAT B IPOCTPAHCTBE.

Koopaunats! BekTopa. Pasnoskenue Bekropa 1o 6asucy. KoopanHaTHO-BEKTOPHBIN METOT
IIPU PELICHNU T€OMETPUUYECKUX 3a/1a4.

14. JIBM:KeHHMA B IPOCTPAHCTBE

JBrxenus npoctpancTBa. OTobpaxxenus. [[Bmxenus u paBeHcTBo puryp. Odmue cBoicTBa
JIBWKEHUW. BUIbl IBUKEHUI: mapaulebHbI MEPEHOC, EeHTpabHAs CUMMETPHUs, 3e€pKaJIbHAs
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoGpazosanus mogodus. [Ipsmas u cdepa Ditnepa.
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15. I'pad, cBsi3HbIi rpad, myTu B rpade:

[{ukns! v nenu. CteneHp (BaJICHTHOCTD) BepIIMHBL. I'padsl Ha mutockocTu. JlepeBss.

CrnyuaitHble 3KCIIEPUMEHTHI (OTBITHI) M CIIYYaliHbIE COOBITHS. DIIEMEHTapHBIC COOBITHS
(ucxomsl). BepostHOCTh citydallHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSITHOCTH COOBITHH.
Crny4aiiHbIe OTIBITHI C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITHUSMU.

Onepanuu Haa COOBITUSMU: IepecedyeHne, 00beIMHEHUE, TPOTUBOIOJIOKHBIE COOBITHS.

Huarpammsbl Jitnepa. Dopmyna ca0KeHUs BEPOSITHOCTEN.

VYcioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEHN. JlepeBo CiydyailHOro SKCIIEPUMEHTA.

dopmya moaHOM BeposTHocTH. Dopmyia baiieca. HezaBucumbie coObITHS.

bunapHplii  cinyuaiiHbli  ONBIT  (MCIIBITaHUE), ycnex M Heynada. HesaBucumble
ucnbiTanus.Ceprs HE3aBUCUMBIX MCHBITAHUN 10 TIepBOro ycrexa. [lepectaHoBKH U (hakTopHall.
UYucno coueranuii. Tpeyronsuuk [lackans. @opmyna 6maoma Herorona.

Cepus He3aBUCHMBIX HcHbITaHud bepnymmm. CiydailHelid BBIOOp M3 KOHEYHOM
COBOKYIIHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenune BeposiTHOcTel. Jlumarpamma pacrnpenesieHus.
Onepauun Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpeziefieHul, B TOM YKCiie TeOMETpHIecKoe M OMHOMHAIIBHOE.

CoBMecTHOE pacmpeneneHue JByX CiaydalHbIX BenuuyuH. HesaBucumble ciydaiiHbie
BEJIMYMHBI.

Matemaruueckoe OXHJAaHUE CiydalHOM BenuuuHbl (pacupenenenus). llpumepst
IIPUMEHEHUS MaTEMATUYECKOT0 0XKUJIaHus (CTpaxoBaHUe, JoTepes). MareMaTHueckoe OXKUAaHNue
OMHApHOM CilydallHON BeIMYMHBI. MareMaTudeckoe OKUIAHHE CYMMBI CIYYalHBIX BEIHYHWH.
Matematuyeckoe 0XKHIaHue T€OMETPUIECKOT0 U OMHOMHUAIBLHOTO paclpeaeneHui.

Jluciepcusi U CTaHAApPTHOE OTKJIOHEHHE CIydyallHOW BENWYMHBI (pacrpe/ieieHusl).
Hucnepcusi OuMHapHOM ciay4ailHOW BeTMYMHBI. MaTeMaTHuecKoe OXUJAAHHE IMPOU3BEACHUS U
JUCIIEPCUsl CYMMBbI HE3aBUCHUMBIX CIy4alHbIX BeJMYUH. [{ucniepcust u cTaHAapTHOE OTKIIOHEHUE
OMHOMHUAIBHOIO pacupenenenud. Jlucnepcus M CTaHIApPTHOE OTKJIOHEHHE I'€OMETPUYECKOTrO
pacnpeneseHus.

HepasencrBo YeOniméBa. Teopema YebObimépa. Teopema bepnynnu. 3akoH OoybLIMX
yncen. Bpibopounsiit Meron wuccienoBaHuil. BriOopounblie Xxapaktepuctuku. OlleHHBaHUE
BEPOSITHOCTH COOBITUS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka mpoCTEHIINX THUIOTE3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeaeIcHuil.

HenpepriBable ciydaiinble BeanunHbl. [Ipumepsl. DyHKIHA IUIOTHOCTH BEPOSATHOCTU
pacnpeneneHus. PaBHOMEpHOE paclpelelieHHe M €ro CBOMCTBAa. 3ajadd, NPUBOJALIME K
MOKAa3aTeIbHOMY pacIlpellelieHnIo. 3ajaud, MPUBOJALIME K HOPMAJIbHOMY pAaCIpEAeTIeHUIO.
@YHKIMS IUIOTHOCTH BEPOSITHOCTH TIOKAa3aTENIbHOTO paclpeleneHns, (yHKIUsS IUIOTHOCTU
BEPOATHOCTH HOpPMaJbHOrO pacrpeaeneHus. OyHKIUS MIOTHOCTH M CBONCTBA HOPMAJIBHOTO
pacrpezeneHusl.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, NPUBOMAALINE K
pacupenenenuro Ilyaccona.

KoBapuanuss nByx ciaydyaidlHelx BenuuuH. KoapuIMEHT IUHEHHOW KOppEesIHH.
CoBMmecTHBIE HAOMIOIEHUS IBYX BeIMUMH. BbiOopounblit koaduienT koppenauuu. Paznuune
MEX]ly JIMHEHHOW CBSI3bI0 M NPUYMHHO-CJIEACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METON
HAaUMEHBIINX KBaJPaTOB.

B ¢enepanpHBIX M pPErHOHAIBHBIX MPOLEAYpaX OIEHKH KauecTBa 0Opa3oBaHUS
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UCTIONIBb3YETCs IepedeHb (Koau(uKaTop) pacrpeaesieHHbIX 10 KJIaccaM MPOBEPSIeMbIX TPeOOBaHUI
K pe3yabTaraM OCBOCHHS OCHOBHOM 00pa30BaTeNbHONW NpPOTpaMMbl CpeIHEero OoOIIero
00pa3oBaHUsI U IIEMEHTOB COJIEPAKAHUS 110 MaTEMATHKE.

[TpoBepsiemMble TpeOOBaHHMS K pe3yJabTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHON
nporpammsl (10 kiacc).

Kon [TpoBepsiembie TIpeIMETHBIC PE3YIIBTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON IPOrPaMMBI CPETHETO 00IIIero 00pa3oBaHUS
pe3ynbTara
1 Yucna u BBIYUCTICHUS

OHGpI/IpOBaTI) IOHATHUAMHA: PallUOHAJIBHOE U I[CﬁCTBHTCJ'IBHOC quciio,

1.1
OOBIKHOBEHHAS U IECATUYHAS IPOOb, IPOILICHTHI

BrIimonaaTs apI/I(l)MeTI/I‘IeCKI/Ie oricpanuu C panruoHaJIbHBIMU n

1.2 .
JICHCTBUTEIILHBIMU YU CIIAMU
13 BrImonHATE MpUOIMKEHHBIE BEIYUCICHHS, UCTIOIb3Ys IIPABUIIa OKPYTIICHUS,
' JIeJIaTh IPUKUIIKY U OLEHKY PE3yibTaTa BBIYMCICHUN
OnepupoBarb NOHATUAMM: CTENEHb C LIEIBIM IIOKAa3aTeleM, CTaHJapTHas
1.4 ¢dopma 3anucu JIEHCTBUTEJIBHOIO YHCIA, KOPEHb HATYpaJIbHOM CTEIEHHU;

HCIIOJIB30BATh IMMOAXOMAAIYTO q)OpMy 3aIucu HeﬁCTBHTeHBHLIX HYUCClI O
PCIICHHUA MMPAKTUYCCKUX 3aaa4 U MMPCACTABICHUA JaHHBIX

OnepupoBarh NOHATUSAMU: CHHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIa;
1.5 UCIOJIb30BaTh  3alUCh  IPOM3BOJIBHOIO  yIla  4epe3  oOparHble
TPUTOHOMETpPUYECKHE (DYHKINN

2 YpaBHEHMS U HEPABEHCTBA

OrnepupoBarh MOHSTHSAMHU: TOXJECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJIOE,
2.1 paroHaIbHOE, HMppALMOHAIIEHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YPaBHEHUE

BoinonHATe peoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUM U penarhb
TPUTOHOMETPUYECKUE YPABHEHUS

2.2

BoinonHATe npeoOpa3oBaHus LENIbIX, PALIMOHAIBHBIX U UPPALIMOHATIBHBIX
23 BBIDAXKEHUM W pellaTb OCHOBHBIE THUIIBI LENbIX, PalUOHAIbHBIX H
MPPALMOHAIIBHBIX YPABHEHNUN U HEPABEHCTB

IIpuMeHATh ypaBHEHMsI M HEPABEHCTBA Ul PELICHUS MaTeMaTUYeCKUX

24 . .
3alaq v 3a1a4 U3 pas3JIMYHbIX oOnacrei HAYKH 1 pCaJIbHOU KU3HU

MopnenupoBarh pealbHble CUTyallMM Ha S3bIKe aireOpbl, COCTaBIAThH
2.5 BbIpQXXEHMsI, YPAaBHEHUS, HEPABEHCTBA IO YCIIOBUIO 3aJayH, UCCIIEeI0BaTh
MOCTPOEHHBIE MOJIENIH C MCIIOJIb30BAHUEM alllapara aareopsl

3 OyHKIUHU U TpapUKU

OnepupoBarh NOHATUAMU: (PYHKIIHS, CIOCOOBI 3aaHus (PYHKIIUHU, 00JIacTh

3.1 9
OnpesieNieHus] M MHOXKECTBO 3HaueHUil (QyHKUUH, rpapuk QyHKIHH,
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B3aMMHO OOpaTHbIe QYHKITUN

OHGpI/IpOBaTI) HOHATUAMU: YCETHOCTH H HCYCTHOCTH (bYHKHI/II/I, HYIN

3.2
(bYHKIIUH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
33 Hcnonb3oBarh rpaduku GyHKIMIMA U1 pELICHUs] ypaBHEHUH
34 CrtpouTth U ynTarh rpadKy JUHEHHON (DYHKIIUH, KBAAPATUIHOW (PYHKIINH,
' CTETIEHHOU (PYHKITUH C LEeJBIM TI0Ka3aTeeM
Hcnonb3oBare rpaduku (GYHKOUN 11 MCCIENOBAaHHUS IPOLIECCOB U
35 3aBUCUMOCTEH INpH peleHUM 3ajad U3 JIpYyrux y4eOHbIX HPEIMETOB U
' peambHOM  JKM3HHU, BBIpaXarh (opMylTaMu  3aBUCUMOCTH  MEXKIY
BEJINYMHAMU
4 Hauana Mmatemarnueckoro aHaauza
41 OnepupoBaTh MOHATUAMU: IIOCJIEAOBATEIbHOCTh, apudMeTHuecKass u
' reoMeTpuyecKas Iporpeccun
49 OnepupoBare TOHATHUSAMH: OECKOHEYHO YOBIBaIOLIas TeOMETpHYECKast
' nporpeccusi, cyMmMa 6€CKOHEUHO yObIBarOIEH reOMETPHUECKON TPOrpeccuu
43 3aaBarh MOCIEN0BATEILHOCTH Pa3IMYHBIMU CIIOCOOAMHU
4.4 Hcnonp30oBaTh CBOMCTBAa MOCJIENOBATEIIBHOCTEW H MPOrPECCUUA IS
' peLIeHHs peaibHbIX 3a]1a4 IPUKIAJHOIO XapakTepa
5 MHoOXxecTBa U JIOTUKa
5.1 OnepupoBark NOHATHAMU: MHOXXECTBO, ONEPALIMU HaJl MHOXKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJil  ONHMCAHHUSA
5.2 peanbHBIX MPOLIECCOB U SBJICHUI, IPU PELICHUH 3a/1a4 U3 IPYTUX YU4eOHBIX
IIPEIMETOB
53 OnepupoBare  NOHATUAMM:  ONPENCIIEHHUE, TEOpEMa,  CIEACTBHE,
' JI0Ka3aTeIbCTBO
6 Teopus BEpOATHOCTEN U CTaTUCTUKA
6.1 Yurare U CTPOUTH TAOJIUIBI U JUArpaMMbl
6.2 OnepupoBaTh  HOHATHSAMM:  CcpelHee  apudmeTHueckoe, MeaUaHa,
' HauOoIbllIee, HAUMEHbIIee 3HaYeHNEe, pa3MaxX MacCHBa YUCIIOBBIX JaHHbBIX
OnepupoBarh NOHATUSMU: CITY4alHbIN SKCIIEPUMEHT (OIBIT) U caydaiiHOe
COOBITHE, DJIEMEHTapHOE COOBITHE (PIEMEHTApHBIM HCXOMA) CIy4aiiHOTO
6.3 OMbITA; HAXOAUTH BEPOSTHOCTH B ONBITaX C PaBHOBO3MOXKHBIMU
CllydyaifHBIMU COOBITUSIMHU, HAXOAUTh U CPAaBHUBATh BEPOSATHOCTU COOBITUIH
B M3YUEHHBIX CIIy4alHbIX HKCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: IepeceuyeHue U OObeAHHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, TNPOTHBOIOJIOKHOE TaHHOMY COOBITHIO;

N0JIb30BAThCS AUarpaMMaMu Diliepa u GopMyroH ClI0KeHUs BEPOSITHOCTEN
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IIpU pEIIeHUH 3a71a4

6.5

OHepI/IpOBaTI) IMOHATHUAMU: YCIIOBHAA BEPOATHOCTh, HE3AaBUCHUMBIC CO6BITI/IH;
HaxXoJuTh BCPOATHOCTU C IMOMOUIBIO IIPpaBUJIa YMHOXKCHHA, C ITOMOIIBIO
JACpCBa CJ'Iy‘lﬁfIHOFO OIIBITa

6.6

[TpumeHs T KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS [IPH PEIICHUU 3a]1a4

6.7

OrnepupoBarh MOHSATUAMH: HCHBITAHUE, HE3aBUCHUMBbIE MCIBITAHUS, CEpUS
UCIBITaHUH, yCIIeX W HEynadya,; HaXOAUTh BEPOSATHOCTH COOBITUN B CEpPUU
HE3aBUCHUMBIX HUCIBITAaHUN [0 TEPBOr0 YyCMeXa, HAaXOAUTh BEPOSITHOCTH
cOOBITHH B cepuu UCTIbITAaHUN bepHymn

6.8

OnepupoBarh MOHATUAMH:  ClydailHas  BEJIMYMHA, pacIpeseleHue
BEPOSTHOCTEH, 1UarpaMma pacupeeacHus

I'eomerpus

7.1

OHGpI/IpOBaTI) IMOHATHUAMM: TOYKA, ITpAMasd, MIOCKOCTb

7.2

IIpuMeHATh aKCHMOMBI CTEPEOMETPHUM M CJIEACTBUS U3 HUX IIPU PELICHHUH
FEOMETPUYECKUX 3a1a4

7.3

OnepupoBarb MOHATUAMHU: MAPAJUICIBHOCTh U INEPIEHAUKYIIPHOCTH
IPSIMBIX U IIJIOCKOCTEH

7.4

KnaccugunupoBars B3aMMHOE DPACHOJIOKEHUE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBarh MOHATUSAMU: JIBYIPAaHHBIN yroji, TpaHd ABYIPAHHOIO yIvia,
peOpo IBYIpaHHOIO yIva, JUHEWHBIA Yroj ABYTPaHHOIO YIVa, IpajycHas
Mepa JIByTPaHHOIO yIa

7.6

OHGpHpOBaTB IMOHATHUAMN: MHOTI'OI'paHHUK, BBIHYKHBIﬁ u HeBBIHYKHBIﬁ
MHOTI'OI'paHHHK, 3JIEMCHTBI MHOTOI'PaHHUKA, HpaBI/IJ'IBHHﬁ MHOT'OI'paHHHUK

7.7

Pacrnio3HaBaTh OCHOBHBIE BH/bI MHOTOIPaHHUKOB (MUpaMuia, NpHU3Ma,
IPSIMOYTOJIbHBIN Mapajuiesenunes, Kyo)

7.8

KnaccupunupoBarb ~ MHOTOIpaHHUKH,  BbIOMpass  OCHOBaHMS  JJs
KJIaccu(UKaIUK (BBITYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, IIPAaBUIIbHBIE
MHOTOTPaHHUKH, MIPSIMbIE U HAKJIIOHHBIE TPU3MBI, TapaJuIeICTUIIEe Ib])

7.9

OHGpHpOBaTB IMOHATHUAMM: CCKYyIIas IMJIOCKOCTh, CCHCHUE MHOTOI'PAaHHUKOB

7.10

OOBSICHATE IMPUHIHUIIBI ITIOCTPOCHUA CeYeHUH MHOT'OI'PaAaHHHUKOB, UCIIOJIb3Ys
METO CJIICOOB

7.11

CTpOI/ITB CCUCHHUSA MHOI'OIrpaHHUKOB METOAOM  CJICAOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp:
BU/I CBEPXY, COOKY, CHU3Y

7.12

Pemars 3aaa4 Ha HaXO0XKIACHUC T'COMCTPHUYCCKHUX BCJIMYHUH II0 o6pa3uaM
W aJroputMaM, IMIMPUMCHAA HU3BCCTHBIC AHAJIMUTHYCCKUC MCETOABI IIPpU
pe€mi€CHUN  CTaHAAPTHBIX  MAaTCMaTUYCCKUX 3aJa4 Ha  BBIYHCICHUC
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PACCTOSIHM MEXIy NBYMsI TOYKaMH, OT TOYKH JI0 TPSIMOM, OT TOUKH JI0
MJIOCKOCTH, MEXKY CKPEIIUBAIOITUMUCS MPSIMBIMU

7.13

Pemarp 3amaun Ha HaXOXKICHHE TCOMETPUUYECKHUX BEIIMYUH MO 00pasiam
WM aIrOpUTMaM, MPUMEHsAS H3BECTHBIE AHAIMTHYECKUE METOAbI IIpU
pELICHUH CTAHAAPTHBIX MATEMAaTUUYECKUX 3aJla4 HA BBIYMCICHHE YIJIOB
MEXIY CKPEIIMBAOUIMMUCA NPSAMBIMHU, MEXKIY HPSIMOM M IUIOCKOCTBIO,
MEXK]y IIJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

7.14

Boraucnars 00beMbI 1 TUIOIIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIPHU3Ma,
nupaMujia) ¢ MpUMEHEHHEeM (OPMYJ, BBIYMCIATH COOTHOLIEHUS MEXIY
TUIOINAASIMUA TTOBEPXHOCTEH, 00beMaMu MO100HBIX MHOTOTPaHHHKOB

7.15

OnepupoBarb NOHATUAMHU: CHMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh W HHTEPIPETHPOBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, HpPEACTaBICHHYIO Ha
YepTekKax U pUCYHKaX

7.17

[TpumeHsTh TeoMeTpruecKrue (GaxKThl JUIsl PEIICHHs] CTEPEOMETPUYECKUX
3a1a4, MPEANOIaraloliuX HECKOJIbKO IAaroB pELIEHUs, €CIU YCIOBHS
NpUMEHEHHS 3aJ1aHbl B IBHOH (popme

7.18

IIpuMeHATh IpPOCTEMIIME IPOTPaMMHBIE CpPEACTBA M JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4

7.19

HpI/IBOI[I/ITB MNPpUMEPbI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoac H
JKU3HHU, paCliO3HABATh IMMPOABJIICHUEC 3aKOHOB 'COMETPUN B HCKYCCTBC

7.20

IIpuMeHATh MOJTyYEHHBIE 3HAHMS HAa IPAKTUKE: aHAJIM3UPOBATh PEaJbHBIC
CUTYallUM ¥ IPUMEHATH U3YYCHHBIC TIOHATHUSA B IIPOLECCE IOUCKA PELIECHUs
MareMaTH4ecku chopMyaupoBaHHON MPoOIEeMbl, MOJIETUPOBATh pealbHbIe
CUTyallUM Ha S3bIKE I'€OMETPUHU, HCCIEHAOBATH IIOCTPOECHHBIE MOJAECIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATUN U TEOpeM, anmnapara aiareopsl,
pemiatb  MpaKkTUYECKUE  3aJa4yd,  CBS3aHHBIE C  HAaXOXIACHUEM
r€OMETPUYECKUX BEJINYUH

[TpoBepsiemble 31eMeHThI copepskanus (10 kiacc)

Kon

[IpoBepsiemMblil 3IEMEHT CONIEPIKAHUS

Yucna 1 BEIUHCIIEHUS

1.1

Panmonanehpie yucna. OOBIKHOBEHHbIE M JECSATHUHBIE JPOOH, MPOLEHTHI,
OEeCKOHEUHbIE MEepUogUYecKue JApoOH. ApudmeTHyeckue oOmepauuud C
palfoHaJbHBIMU ~ YHCJIaMH,  IpeoOpa3oBaHUS  YHCIOBBIX  BBIPAKCHHII.
[TIpumenenue npo0Geil M NPOLEHTOB JUIs pEIIEHUS NPUKIAIHBIX 33734 U3
Pa3IMYHBIX OTpACIEd 3HAHUM U peaIbHOMN )KU3HU

1.2

JeiicTBuTeNbHBIE  4YKCia. PalMOHaJIbHBIE W HUPpAlMOHAJIBHBIE  YHCIIA.
ApudmeTndeckue omnepanud C ISHCTBUTENbHBIMH YuclamMu. [IpubmmkeHHbIe
BBIYMCIICHHUS, TPaBUJIa OKPYIJIEHUS, PUKUJIKA U OLIEHKA pe3ylbTara BEIYUCICHUN
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Crenens ¢ 1enpiM nokazareneM. CranmaptHas (Gopma 3arucu IeHCTBUTEIIBHOTO

1.3 yucia. Mcnonb3oBaHue MoAXoAsmeil popMbl 3aIucu A1EHCTBUTEIBHBIX YHCENT JUIS
pEILIECHUs IPAKTUYECKUX 3a7a4d U NIPEICTaBICHHS JaHHBIX
14 ApudmeTndeckuii KOpeHb HaTypaJlbHOU cTeneHH. JleiCTBUA C apudMeTUIEeCKUMU
) KOPHSIMHU HAaTypaJIbHOM CTEIIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxecTBa U TOXXJIECTBEHHbIE TPe0Opa3oBaHUs
29 ITpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHoBHbIE
’ TPUTOHOMETpUYECKHE (HOPMYIIBI
23 VYpaBHeHMe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHune HepaBeHCTBa. Meton
' UHTEPBAJIOB
24 Pemenue nenbix 1 JpoOHO-paLIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaiiOHaIBHBIX YPaBHEHU U HEPABEHCTB
2.6 Penienne TpUroHOMETPUYECKUX YPAaBHEHUN
27 [IpuMmeHeHrEe ypaBHEHUI W HEPABEHCTB K PEUICHUI0 MareMaTHMYECKHX 3a1ad U
' 3a/1a4 U3 pa3IMyuHbIX 00JIaCTE HAYKU U peaIbHOM JKU3HU
3 @yHKIMH U TpaduKu
31 Oynkus, cnocodsl 3ananus ¢yHkuuu. ['paduk ¢ynkuuu. B3anmuo oOparHbie
' byHKIMH
39 OOnacte ompeneneHUss U MHOXECTBO 3HaueHWM ¢yHkuuu. Hymu ¢yHkuumu.
’ [TpomexyTKH 3HAKOIOCTOSIHCTBA. YeTHbIE U HeueTHbIE (QYHKIIUU
33 CrenerHass (yHKIMSI C HaTypaJdbHBIM M LIETBIM IOKa3areneM. Ee cBoiicTBa u
’ rpa¢uk. CBoiicTBa U rpag MK KOpPHS N-0i CTETNeHU
34 Tpuronomerpuueckas  OKPYKXHOCTb,  OINpPEIEICHHE  TPUTOHOMETPUUECKHX
’ (GYHKIMI YUCIIOBOTO apryMeHTa
4 Hauana Maremarndeckoro anaimsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJjaHUs MOCIENOBaTeIbHOCTEH. MOHOTOHHBIE
' MOCJIEZIOBATEIIBHOCTH
Apudmernueckass U reoMerpuueckas mporpeccuu. beckoHeuHo yObIBaroIias
49 reomerpuueckas nporpeccus. Cymma 6€CKOHEYHO YOBIBAIOIIEH TreoMeTpUYeCKOi
' nporpeccun. dopmyna ciokHBIX NpoIeHTOB. Vcnonb3oBanue mporpeccun AJis
pEILIEHNUs PeaIbHBIX 33Ja4 MPUKJIAJHOTO XapaKTepa
5 MHOXkecCTBa U JIOTHKA
5.1 MHoxecTBO, omepanuu HaJl MHoXecTBamH. Jluarpammsl Olinepa - Benna.
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[IpuMeHEHNE TEOPETHKO-MHOXKECTBEHHOTO allapara JjIsl ONHMCAaHUsA PEAJIbHBIX
IPOIIECCOB U SIBJICHUH, P PEILICHUH 33J1a4 U3 JPYrUX y4eOHBIX MPEIMETOB

52

OHpe;[eneHHe, TCOpECMa, CICACTBUC, NOKA3aTCIILCTBO

Teopust BEpOSTHOCTEN U CTaTHCTUKA

6.1

[IpencraBienre JaHHBIX C TOMOIIBO Tabmui, u guarpamm. CpenHee
apudmernyeckoe, MeAWaHa, HAWOOJbIIee W HAaWMEHBIIECEC 3HAYCHHS, pa3Max,
JUCIIEPCHS U CTaHJAApPTHOE OTKJIOHCHHUE YUCIIOBBIX HAOOPOB

6.2

Cry4aifHble SKCTIEPUMEHTHI (OIBITHI) W CIy4alHBIC COOBITHS. DJIEMEHTapHBIC
coObITHst (MCXO/BI). BEpOsSTHOCTh CIIy4aiiHOTO COOBITHS. BIM30CTh Y4acTOTHI U
BeposTHOCTH  coObITHI.  CiydaliHble  ONBITHI C  PaBHOBO3MOXHBIMU
JIIEMEHTAPHBIMU  COOBITUSMHU.  BeposTHOCTH  CcOOBITHII B OMBITaX C
PaBHOBO3MO)KHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU

6.3

Onepanuu Hajx COOBITHSAMHU: IepeceyeHHe, OObeIMHEHHE, MPOTHUBOIOJIOXKHbIE
coObITus. narpammsl Diinepa. opmyna ciiokeHUs! BEpOSITHOCTEN

6.4

VYcnoBHass BEPOSATHOCTb. YMHOXKEHHE BEPOSATHOCTEH. [lepeBo ciydailHOro
skcnepumenTa. dopmyra nonHoi BeposTHOCTH. HezaBucumblie coObITHS

6.5

KombOunaropnoe mnpasuiao ymHoxeHus. IlepecranoBku u Qaxropuan. YHucio
coueranuil. Tpeyronpuuk [lackansa. ®opmyna bunoma HeroToHa

6.6

bunapHbiil ciyyailHblii ONBIT (KMCHBITAaHME), yclexX W Heynada. HesaBucumble
ucnelTannsd. Cepusi HE3aBUCHMBIX HUCHBITaHMNA A0 nepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAaHUN bepHyiun

6.7

CnyuaitHas BEJIMYMHA. Pacnpenenenune BEPOSITHOCTEM. Junarpamma
pacupenenenus. Ilpumepsl pacnpeneneHuid, B TOM YHCJIE€ T€OMETPUYECKOE M
OMHOMHAIBHOE

I'eomerpus

7.1

OcHoBHbIE NOHATHS cTepeoMeTpun. Touka, mpsiMasi, IIIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00 aKCHMOMAaTMYECKOM IOCTPOCHUM  CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPHUU U CIIEICTBUS U3 HUX

7.2

B3auMHoOe pacnosiokeHHe TpsMBIX B IPOCTPAHCTBE: IEpeCcEeKarolIrecs,
napajuiebHble W CKpenuBaromuecs: mnpsiMpie. [lapamienbHOCTh TPSMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: NapajUiebHbIE TMpsAMbIE B IMPOCTPAHCTBE,
MapajIeIbHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTh NPSMON U TJIOCKOCTH. YIJIBI C
COHANpABICHHBIMU CTOPOHAMH, Yrojl MEXAY TMpsSAMBIMA B TPOCTPAHCTBE.
[TapannensHOCTh  IUIOCKOCTEH:  MapajuielibHble  IUIOCKOCTH,  CBOMCTBA
napajuienbHbIX IIockocTed. [lpocreiimme mpocTpaHCcTBeHHbIE (GUTYPHI Ha
IUIOCKOCTH: T€Tpasp, KyO, mapasieienurei, IOCTPOeHNEe CeUeHU

7.3

[leprieHAUKYIAPHOCTh TPSIMOM M IUIOCKOCTH: TEPIECHANKYISPHBIE TpPSMbIE B
IPOCTPAHCTBE, MpPAMBIE MAPAJUIECIBHBIE W IEPIEHAUKYIAPHbIE K IIJIOCKOCTH,
MPU3HAK TEPHECHAUKYISIPHOCTH TMPSAMOA W IUIOCKOCTH, TE€OpeMa O NpsSMOM
MEPIECHINKYISPHON TIIOCKOCTU. YIVIbl B MPOCTPAHCTBE: YIrOJI MEXKAY NPSAMOU U
IJIOCKOCTBIO, JIBYTPAHHBIM  yroyl, JIMHEHWHBIA yroa JABYTPaHHOIO  yIvia.
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[lepnieHUKyIs)p U HAKJIOHHBIE: PACCTOSHUE OT TOUKU JIO MJIOCKOCTH, PACCTOSTHHE
OT TpsIMOM 0  IUIOCKOCTH, TPOEKIUs  (QUIypsl HA  IUIOCKOCTD.
[lepnieHAUKYISPHOCTh  IUIOCKOCTEH: TMpU3HAK MNEPHEHAUKYISIPHOCTH  ABYX
IJIOCKOCTEN. TeopeMa o Tpex NepIeHIUKYIIpax

7.4

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPaHHMKA, BBIIYKJIbIE U
HEBBIITYKJIblE MHOTOI'PAaHHUKH, pa3BepTKa MHOrorpaHHuka. IIpusma: n-yrospHas
NpU3Ma, TPaHU U OCHOBAHUS MPHU3MBI, NIPSIMas U HAKJIOHHAs MPHU3MBI, OOKOBasi
IOJIHAsl ~ TIOBEPXHOCTb  IIPU3MBI. [Tapamnenenunen,  NpsAMOYTOJIBHBIN
napajuleJienunes U ero cpoicrsa. IlupamMuaa: n-yroapHas nupamuja, TpaHd U
OCHOBaHME NMUPAMUJbl, OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMM/IbI, IPABUIIbHAS
U YyCEUEHHas IupamMuaa. OJEMEHTbl NpU3Mbl M nupamuabl. llpaBunbHble
MHOTOTPAHHUKH: TOHATUE NPABUIBHOTO MHOTOTPAHHHKA, ITPaBUIIbHAS MIPU3Ma U
[IpaBWIbHAs NUPAMUJA, MpaBUIbHAs TPEYroyibHAs IMUpamMHuAa W MPaBUIbHBIN
TeTpa’dap, KyO. [IpencraBieHue O NpaBUIIBHBIX MHOTIOTPaHHUKAaX: OKTa3ip,
noaexasap 1 ukocas CedeHust IPpU3Mbl U IUPAMU/IBI

7.5

CI/IMMeTpI/Iﬂ B TPOCTPAHCTBE: CHUMMETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ,
IIJIOCKOCTH. OIEeMEHTBI CUMMCTPpHUM B IIHpaMHUJax, IapaJuICIICIIUIICAax,
IMMPpaBUJIbHBIX MHOI'OI'PaAaHHHUKAaX

7.6

Brranciienue 35eMeHTOB MHOTOTPAaHHHMKOB: peOpa, nuaronanu, yriel. [lnomans
OOKOBOW TOBEPXHOCTH M TIOJHOW IOBEPXHOCTH MPSMOM NPU3MBI, IUIOMIAb
OCHOBaHMH, TeopemMa O OOKOBOW IMOBEPXHOCTH TpsiMoW mpu3Mbl. [lnomansb
OOKOBOIW TOBEPXHOCTH M TOBEPXHOCTH NPAaBUIBHOM MHUpaMHUABI, TeOpemMa O
IJIomaau yceueHHo mnupamuibl. llonstue o6 obveme. OObeM NUPAMUIBL,
IPU3MBI

7.7

[lonobneie Tema B mpoctpanctBe. COOTHOLIEHUS MEXAY TUIOHIAASMU
MOBEPXHOCTEH, 00beMaMU MOJOOHBIX Tell

HpOBepHeMHC Tpe6OBaHI/I${ K pe3yiibTaraM OCBOCHUA OCHOBHOH 06p330BaTeHBHOﬁ porpaMmaI

(11 xmacc)
Kon [TpoBepsiembie TpeIMETHBIE PE3YIIBTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOTPpaMMBI CPETHET0 0011ero 00pa3oBaHUs
pesynbrara
1 Yucna v BBIYUCIICHUS
OnepupoBarTh TOHATHUSAMU: HATypajbHOE, IIEI0€ YHUCIO; HCIOIb30BaTh
1.1 NPU3HAKU JIEIMMOCTH MEJNbIX YHUCEIN, PA3JIOKEHUE YHCIa Ha TPOCTHIE
MHOKHUTENH JJIs PEeIIeHus 3a7a4
1.2 OnepupoBarh MOHITUEM: CTETICHb C PAIIMOHATBHBIM TTOKa3aTeIeM
13 OnepupoBarh NOHATUAMU: JTOTapu(dM YKcIa, JECATUIHBIE U HATypaIbHbIC
' sorapudmbl
2 YpaBHEHHS 1 HEpaBEHCTBA
2.1 [IpuMmeHsTh CBOIMCTBa CTEMEHW JUIsI TPEeoOpa3oBaHUS  BBIPAKEHUH,
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ONepupoOBaTh TMOHATHUSAMH: IIOKa3aTelbHOE YypaBHEHHUE M HEPABEHCTBO;
peliaTh OCHOBHBIC TUIIBI TOKA3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB

2.2

BeimonuATe mpeoOpazoBaHMs BBIPAKEHUH, COAEpIKAIIMX JIorapu(MBL;
OIIEpUPOBATh MOHATUAMM: JOrapU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pelarh OCHOBHBIE THITBI JJOTApU(PMHUUECKUX YPAaBHEHHI U HEPABEHCTB

23

Haxonute pemenns npocTeNmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBarh MOHATUSMU: CUCTEMA JTMHEHHBIX YPAaBHEHUHN U €€ PEILCHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUN JJIs1 pELICHUS] TPAKTUUYECKUX
3a/1a4

2.5

HaxoauTts pemienus npocTemnx CUCTEM U COBOKYITHOCTEN PALIMOHAIIbHBIX
YpaBHEHUM U HEPABEHCTB

2.6

MonenupoBarh peaibHbIE CUTyallUM Ha S3BIKE aireOpbl, COCTaBIATH
BBIPAXXEHUsI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3aJayd,
UCCJIEZIOBATh TIOCTPOEHHBIE MOJIETH C UCIIOJIb30BAaHUEM ariapara ajareopbl

@yHKIMU U TpaduKu

3.1

OnepupoBarh TOHATHSAMHU: TNEPUOAMYECKAs (QYHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMma (QyHKUIWH, HauOoIbllee U
HaMMEHbIIIee 3HAaYCHUs (YHKIMH HA MPOMEXYTKE; HCIOIB30BaTh UX JUIS
uccienoBanus GpyHKIUY, 3a1aHHOM rpa@uKoM

3.2

OnepupoBarh NOHATUAMHU: TPaUKHU MOKA3aTEIbHOMN, TOTapu(PMUIECKON U
TPUTOHOMETPUYECKUX (YHKIMH; H300pakaTb HMX Ha KOOPAMHATHOM
IJIOCKOCTH U UCTIONb30BaTh JJI PEIICHUS] YPABHEHHI 1 HEPABEHCTB

33

N300pakaTh Ha KOOPIAUHATHON TUIOCKOCTH IrpauKU JIUHEHHBIX ypaBHEHUN
Y UCMOJIb30BaTh UX VISl PEIIEHUs] CUCTEMBI JINHEWHBIX ypaBHEHUN

3.4

Hcnonb3oBars rpadukn GYHKOUN JUIsI MCCIENOBAaHHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTruX Y4eOHBIX AUCLUILINH

Hagana mareMaTnaeckoro aHaian3a

4.1

OnepupoBarh NOHSTHUSAMU: HENpepbiBHas  (QyHKUUSA, MPOU3BOJIHAs
(GYHKIMM; HCHOJB30BAaTh TI'EOMETPUYECKUH M (PU3MUECKUH  CMBICT
IIPOU3BOIHOM JUIsl pELIEHUS 3a/1a4

4.2

Haxonute  mpou3BOnHBIE  3IEMEHTApHBIX  (QYHKUMH,  BBIUUCIATH
IPOM3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (YHKIIHIT

43

Hcnonb3oBarh  NPOM3BOAHYIO  JUIS  HUCCIEAOBaHMA  (YHKIMH  Ha
MOHOTOHHOCTb MW 3KCTPEMYMBEI, IIPUMCHATE PE3YIIbTAThl UCCIICAOBAHHUA K
MOCTPOEHUIO TPaPUKOB

4.4

Hcnonp3oBaTh MPOU3BOAHYIO I HAXOKACHUA HAWIIYUIICTO PCHICHUA B
MMPUKJIAAHBIX, B TOM YUCJIC COLIUAJIBHO-ODKOHOMHWYCCKUX, 3aga4dax

4.5

OnepupoBarh MNOHSTHUSIMH: TE€PBOOOpa3Hasi U HUHTErpai; I[OHUMATh
reoOMeTpHUYECKU U (PU3NUECKUIl CMBICT UHTETpasia
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Haxonuthk nepBooOpa3Hbie 31eMEHTApHBIX (QYHKIIHM, BBIYUCISATH HHTETpall

4.6 o
o popmyne HeroToHa - Jleitbnuma
47 Pemrars npuxiagHpie 3a1a4, B TOM YHUCIE COIMATBLHO-IKOHOMHUYECKOTO U
' buznyeckoro xapakrepa, CpeCTBAMH MaTEMaTUYECKOrO aHaIU3a
5 Teopust BEpOSITHOCTEN U CTaTUCTUKA
51 CpaBHMBaThb  BEpPOSTHOCTH  3HAUEHUW  CIIy4ailHOM  BENUYMHBI  TIO
' pacrpeesIeHUIO WK C TOMOIIBIO Tuarpamm
OnepupoBaTh MOHATHEM MaTEMaTUYeCKOro OXUIAHWS, MPUBOAUTH
59 IPUMEPBI TOTO, KaK MPUMEHSETCS] MaTeMaTHUECKOe OXKHJIAHHE CITydaitHON
' BEJIMUMHBI, HAaxXOAWTh MaTeMaTHYEeCKOe OXUJaHHEe T[O0 JaHHOMY
pacnpeneeHuI0
53 HNmetp npeacTaBieHUe O 3aKOHE OOJIBIITUX YHUCEIT
54 MMeTs npeacTaBieHUe O HOPMAIBHOM PACIIPENCICHUN
6 ['eomerpus
OnepupoBars MOHATUSMH: IMJIUHIPHYECKAss TOBEPXHOCTh, 00pa3yromune
6.1 HWIMHIPUYECKOM TMOBEPXHOCTH, LMIUHAP, KOHUYECKas IOBEPXHOCTD,
' oOpaszyromuye  KOHHYECKOM  TOBEPXHOCTH, KOHYC,  cdepuueckas
MOBEPXHOCTh
6.2 PacrioznaBarh Tena BpanieHus (UIHHIP, KOHYC, cdepa U map)
6.3 OOBACHATH cIOCOOBI OTyYEHUS TEJl BpallleHUs
6.4 KrnaccuduiupoBars B3auMHOE pacronoxkeHue chepsl U MIOCKOCTH
OnepupoBarh TOHSATHSAMH: [IAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTa CETMEHTa, IAPOBOW CJIOH, OCHOBaHME IAPOBOTO CIIOS, BBICOTA
IIApOBOTIO CJIOS, IIAPOBOI CEKTOP
6.6 Bbrancnare  00beMBI M TUIOMIAAM  TIOBEPXHOCTEH TEN  BpalleHWUs,
' TreOMETPUUYECKUX TeJN ¢ IPUMEHEeHueM (GopMyi
OnepupoBaTh MNOHATHSMU: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy u
6.7 ONMCAHHBIN OK0JIO cdepbl, chepa, BIUCAHHAST B MHOTOTPAaHHUK WJIH TEJIO
BpaLICHUs
6.3 BBIUUCIIATE COOTHOLIEHHS MEX Y IJIOLIAIIMU TIOBEPXHOCTEH 1 0ObeMaMu
’ MOTIOOHBIX TEJ
6.9 N300paxkare u3ydaemble (UTYypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
' YEepPTEeIKHBIX HHCTPYMEHTOB
BeImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PHCYHKOB TPOCTHIX
6.10 00beMHBIX (UTYp: BHI CBEpXy, COOKY, CHM3Y; CTPOMTb CEUEHHUS Tell

BpaIllCHUS

6.11

W3Bnekarb, HMHTEPHIPETUPOBATH W MPEOOpPa3OBbIBaTh HHPOPMALHIO O
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MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (uUrypax, MpencTaBICHHYIO Ha
gepTerkax U pUCYHKAX

6.12

[TpumMeHsATh TeoMeTpruecKrue (GaxKThl JUIsl PEIICHHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANOIaraloliuX HECKOJIbKO IIAroB pELICHUSA, €CIU YCIOBUSA
NpUMEHEHHS 33JIaHbl B IBHOH popme

6.13

OnepupoBarh NOHITUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBINOIHATE JICHCTBUS CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKGHUSI BEKTOpa Ha YHCIO, OOBSCHSATh, KAKUMH CBOWCTBAMU OHH
o0azgaroT

6.15

HpI/IMeHHTB IIPaBUJIO MapalICICuIieaa mpu CI0XKECHUKU BEKTOPOB

6.16

OHCpHpOB&TB MNOHATHUAMHA: JCKAPTOBbI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOPA, PaBCHCTBO BEKTOPOB, KOOPAWHATHEI BCKTOPA, YIOJI
MECKAY BCKTOpPAMHU, CKAIAPHOC MPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHAPHBIC BEKTOPLL

6.17

HaxonuTte cyMMy BEKTOPOB U IPOU3BEIEHNE BEKTOPA HA YUCIIO, YTOJI MEXY
BEKTOpaMH, CKaJSIPHOE NPOU3BEACHHUE, PACKJIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEApPHBIM BEKTOpaM

6.18

BaIlaBaTI) IIJIOCKOCTb YPABHCHHUEM B ILGKapTOBOI\/JI CUCTCMEC KOOpAUHAT

6.19

Pemrars HpOCTeI;'IHII/IC TCOMCTPUYCCKUC 3ala4u Ha NPUMCHCHUC BCKTOPHO-
KOOpAHWHATHOI'0O METOAa

6.20

Pemats 3aJa4y Ha J0Ka3aTrCJIbCTBO MAaTCMATHYCCKUX OTHOIIICHUH U
HaxXO0XJACHUC TI'COMCTPHUYCCKUX BCIIMYHUH I10 06pa3uaM WK aJIrOpUTMaMm,
MMPUMCHAA HN3BCCTHBIC METOAbI npu peuICHNN CTAaHAAapTHBIX
MaTE€MaTn4dCCKHUX 3aJa4d

6.21

HpI/IMeHHTB HpOCT@ﬁIlIPIG nporpaMMHbBIC CpEACTBa H  DJICKTPOHHO-
KOMMYHUKAIUOHHBLIC CUCTCMBI ITPU PCIHICHUH CTCPCOMETPHUICCKHUX 3aaqd

6.22

IIpuBonnTh NpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE H
JKU3HH, PACIIO3HABATH MIPOSBIICHUE 3aKOHOB I€OMETPUHU B HCKYCCTBE

6.23

[TpuMeHATH MoNTyyeHHbIE 3HAHUS Ha MpaKTHKE: aHAIU3HPOBATH peajbHbIe
CUTYallM! ¥ IPUMEHATh U3YYEHHbIE MOHATHUS B MPOLIECCE MOMCKA PEIICHUs
MaTreMaTu4ecku c(OpMYIUPOBAHHOM MpoOIeMbl, MOJIETUPOBATh peaslbHbIE
CUTyallMM Ha $3bIKE T'€OMETPUM, HCCIENOBaTh MOCTPOCHHBIE MOJENIU C
UCIOJIb30BaHHEM F€OMETPHUECKUX MOHATHH U TeopeM, arnmapara anreopsl,
pemiath ~ MpakTHYEeCKHe  3aJayd,  CBS3aHHbIE C  HAXOXICHHEM
TFEOMETPUUYECKHUX BEIUUNH

[TpoBepsiembie anemenTHI copepxanus (11 kmacc)

Kon

[IpoBepsiemblil 3IEMEHT CONIEPIKAHUS

Yuca ¥ BEIYHCIIEHUS
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1.1

HaTypaJ'II)HBIe " 1EJIbIC YucCia. HpI/ISHaKI/I JCIINMOCTHU LECIBIX YHUCCII

1.2 CreneHsb ¢ palMOHaIbHBIM MOKa3aresieM. CBOMCTBa CTENEHU
1.3 Jlorapudwm uucna. JlecaTuunbie ¥ HATypajdbHbIE JIOTApUPMBI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [TpeoOpa3oBaHme BhIpaXKEHUH, COASPKALIUX JTOTapr(PMbI
29 [IpeoOpazoBanue BBIpAXKEHUM, COAEPXKAIIMX CTENEHH C  PaLUOHAJIbHBIM
) IoKasaresjaemM
2.3 [IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazarenbHble YpaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHHs 1 HEpaBEHCTBA
26 CucreMbl JMHEMHBIX ypaBHEHUN. PelieHue NpuUKIaJHBIX 334ad C I[OMOUIbIO
' CHCTEMBI JINHENHBIX YPAaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUM U HEPABEHCTB
o [IpuMmeHeHnEe ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTeMaTHYECKHX
' 3a/1a4 ¥ 3ajia4y U3 pa3InyHbIX 00JacTel HayKu U peajJbHOM KU3HU
3 @yHKIMH U TpaduKu
Oynkuus. [lepuonuueckue ¢yHKuu. [IpoMeKyTKH MOHOTOHHOCTH (DYHKIIWH.
3.1 MaxkcuMyMbl 1 MUHUMYMBI QyHKIUH. HanOombliee M HauMeHbllee 3HAYCHHE
(YHKLIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue QyHKIINHN, UX CBOWCTBA U rpaQuKu
33 [ToxazarenpHas U Torapupmuueckas yHKINUH, UX CBOMCTBA U TpaduKu
34 Hcnonb3oBanue rpapukoB (GyHKIMHA A8 pelleHus ypaBHEHMH M JIMHEHHBIX
' CUCTEM
Ucnionb3zoBanue rpadukoB (yHKIMA I HUCCIEAOBAHHUS IMPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3HUKAIOT NMPH PEIIEHHM 3a/ad U3 JAPYIHX y4eOHBIX
IIPEIMETOB U PEATbHOU KU3HU
4 Havayria MmaremaTndeckoro anaimsa
4.1 HenpepsiBabie pynkimu. Meton nHTEpBAIOB JIJIsl PEIICHUs] HEPABEHCTB
4.2 [TpousBoanas pynkuuu. ['eomerpuueckuii 1 pU3NUECKUI CMBICI TPOU3BOIHON
43 [TpousBoaHble AreMEHTapHbIX (YHKIMNA. DOpMysbl HaXOXKJIEHUS MPOU3BOAHON
' CYMMBI, IPOU3BEJCHUS U YaCTHOTO (DYHKIIUN
[IpumeHeHre NPOM3BOIHOM K HCCIENOBaHHUIO (DYHKIUI Ha MOHOTOHHOCTb U
4.4 sKCTpeMyMbl. HaxoxxeHre HanOobIlero 1 HauMEHbIIEero 3HaYeHUs PyHKIMK Ha

OTpe3Ke
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4.5

[lpuMeHeHHe TPOW3BOMHOW JUII HAXOXJACHUS HAWIYYIIEro pEUICHUS B
NPUKIAIHBIX 3a/Ja4ax, Mg OIpeNeleHus CKOPOCTH TIpollecca, 3aJaHHOTO
dbopmyroit minu rpaduKomM

4.6

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX

4.7

WHrerpai, ero reoMmeTpuyeckuii U pu3udeckuil cMbIci. BerauciieHne uHTerpana
no ¢opmyne Herorona - JleitOnuma

TeOpI/Ifl BepOHTHOCTef/'I N CTAaTHUCTHKA

5.1

YucnoBble XapaKTEPUCTUKHM CIIyYalHBIX BEIMYHMH: MAaTEMaTUYeCKOE O)KHIAHUE,
JUcHepcuss M CTaHJAapTHOE  OTKIOHeHue.  [Ilpumepbl  mpuUMeEHEHHUs
MaTeMaTH4ECKOTO OXKHUJAHHSA, B TOM YHCJIE B 3aJadaxX U3 IOBCEIHEBHOU JKHU3HM.
Maremarnueckoe oxujiaHue OMHApHOU ciay4ailHOW BelnuyuHbL. Maremaruyeckoe
OKUJAHHE CYMMBl CIy4alHBIX BeJIMYMH. MareMarudyeckoe OXHIAaHUE U
JUCIIEPCUsl TEOMETPUYECKOT0 M1 OMHOMHUAIBHOTO pacIipeieIeHUH

5.2

3akoH OOJIBIIMX YHCET U €ro PoJib B HayKe, MPUpoJie U odmecTBe. BrIOOpouHbIii
METO]1 UCCIIeI0BaHUI

53

[Ipumepsl HENPEPHIBHBIX CIOy4yailHbIX BenuuyuH. [loHATHE O IUIOTHOCTH
pacnpezeneHus. 3a1a4u, IPUBOALINE K HOPMaJIbHOMY pactnpeaencHuto. [lonstue
0 HOpPMaJIbHOM pacIpeleICHUH

['eomerpust

6.1

[unuaapuyeckas MOBEPXHOCTb, 00pa3yloUIUe HWIMHIPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepxHOCTH. [lwnmmuHnap: ocHoBaHuss u  OoKoBas
MOBEPXHOCTh, 00pa3ymolas u 0Ch, IIIOHIa/Ib OOKOBOI U MOTHON MOBEPXHOCTH

6.2

KoHnnueckass MOBEpXHOCTh, OOpa3ylolIe KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MoBepXHOCTU. KOHYC: OCHOBaHME U BEpILIMHA, 00pa3yroIias
U OCh, IUIOHAJb OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3syrolue U BEICOTa, OCHOBAHUS U OOKOBasi TOBEPXHOCTh

6.3

Chepa m map: ueHTp, paauyc, AUAMETp, IUIOLIAAb MOBEPXHOCTH Chephl.
B3anmuoe pacnonoxenue cepsl ¥ MIOCKOCTH, KacaTelIbHas INIOCKOCTh K cdepe,
iomaab chepslt

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha TJIIOCKOCTH. Pa3BepTKa HUJIMHApPA U KOHYCa

6.5

KoMOuHnanmu Ten BpaileHUS U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
oKoJi0 cepsl, chepa, BMUCAHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHUS

6.6

[Tonsitue 06 oObeme. OCHOBHBIE CBOMCTBa 00bEMOB Tell. TeopemMa 00 oObeme
IOpSMOYTOJIbHOTO Mapajiesienunena u ciaeacTsus u3 Hee. OO0beM IWIMHpA,
koHyca. O0beM mapa u miomab chepbl

6.7

[TomoOubie Tema B mpocTpaHcTBe. COOTHONICHHS MEXKIY — TUIOIIAIAMU
MOBEPXHOCTEH, 00beMaMU MOJOOHBIX Tell

6.8

Ceuenus muinHApa (napauieIbHO U NEPHEHAUKYISPHO OCH), CEYEHMsI KOHYcCa
(mapasuieIbHOE OCHOBAHUIO U MPOXOJAILEE Yepe3 BEPIINHY), CEYEHUs 1apa
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6.9

Bekrop Ha miuockoctd M B npocTpaHcTBe. CIIOKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasznoxkeHnue BEKTOpa 110 TpeM HEKOMILJIaHAPHBIM
BekropaM. [IpaBuno mnapamnenenunena. PemeHune 3agad, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUM C BEKTOPAMU

6.10

[IpssMmoyronbpHasi cucremMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHarel BeKTOpa.
[Ipocreiimne 3agaud B KOOpAMHAaTax. Yrojl Mexay Bekropamu. CkaisipHoe
MIPOU3BEJCHNE BEKTOPOB. BhIUUCICHUE YITIOB MEXAY MPSAMBIMU U TIOCKOCTSIMU.
KoopauHaTHO-BEKTOPHBINA METO NPU PELUICHUH FEOMETPUUYECKUX 3a7ad

Jlnist MpoBeIeHus €IMHOTO TOCYAapCTBEHHOTO SK3aMeHa 1o Marematuke (nanee - EI'D no
MaTreMaTHKe) UCTIOJIb3yeTcs nepeueHb (KoaupuKaTop) NpoBepsaeMbIX TPeOOBaHUI K pe3yibTraTamMm
OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEIHETO 00IIero 06pa3oBaHus 1 SIEMEHTOB

COACPKaAHUA.

IIpu mnposenennu EI'D mo wmaremartuke ©0a30BOrO YypOBHS €3 TEPEUYHS

(xomudukaropa) BEIOUPAIOTCS MO3UIIMU, COOTBETCTBYIOIIHE (efepanbHON pabodell mporpamme
1o Maremaruke (0a30BbIil YPOBEHb).

[Iposepsiemblie Ha EI'D no maremaruke TpeOOBaHUS K pe3yabTaTaM OCBOECHMSI OCHOBHOM
00pa3oBareIbHON MPOrpaMMBbl CPEIHEr0 O0IIero 00pa30BaHUs

Kon

HpOBepHeMHe Tpe6OBaHI/I$I K IpeAMETHBIM pE3YyJibTaTaM OCBOCHUS

MIPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTelibHOM MPOrpaMMBbl CPEIHETO OOIIEr0 00pa30BaHUs
TpeOOBaHMS

1

Bnanenue wmetogamu 0Ka3areiabCTB, aNTOPUTMAMU pEHICHUS 3ajad;
ymeHue ¢GopMyIHpOBaTh M OMNEPUPOBATh MOHITUSIMH: OIpeAeTCHUE,
aKCuoMa, TeOopema, CJEICTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeNIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIUPOBAThH
o0paTHOE€ M MPOTHBOIOJIOKHOE YTBEPKACHUE, MPUBOAUTH MPUMEPHI
KOHTPIPUMEPHI, HCIOIb30BaThb METOJ MaTreMaTH4ecKOH WHAYKLHUU;
MPOBOAUTH JI0KA3aTeNIbHBIE PACCYXKICHUS TPU PEUICHUH 3aJ1a4, OlLICHUBATh
JIOTUYECKYI0  TPaBUJIBHOCTh  PACCYKIEHUW; yMEHUE ONEepUpOBaThH
MOHSATUSMH: MHOXXECTBO, MOJMHOKECTBO, OTEPAIMHU HaJ MHOXXECTBAMU,
YMEHUE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Jjisl O1caHus
peanbHBIX MPOIECCOB U SIBJICHUH U MPHU PEIICHUH 337a4, B TOM YHCIIE U3
IPYTUX YUeOHBIX MPEIMETOB; YMEHHE OINEepUPOBaTh MOHATUSIMH: Tpad,
CBS3HBIN Tpad, aepeBo, nuki, rpad Ha TUIOCKOCTH;, YMEHHE 3aJlaBaTh U
OMHCHIBATh T'padbl pa3IUYHBIMU CIOCOOAMHU; HCIONB30BaTh rpadsl mpu
pELIeHNH 3a1a4

YMeHue omnepupoBaTh MOHSTUSIMM: HATypallbHOE YHUCIIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeNIEM, KOPDEHb HAaTYpaJIbHOM CTENEHH, CTENEHD C
palMOHANIBHBIM [TOKAa3aTesieM, CTENEHb C JEWCTBUTEIbHBIM IOKa3aTeseM,
jJorapu¢M UHUCIa, CHUHYC, KOCMHYC M TaHT€HC NPOU3BOJILHOTO 4YHCIIa,
OCTaTOK II0 MOAYII0, PAlMOHAIBHOE YMCIIO, HWPPALUOHAIBHOE YHCIIO,
MHOKECTBA HAaTypajbHBIX, LEJbIX, pPAlMOHAJIbHBIX, JAECHCTBUTEIbHBIX
YHUCeJ; YMEHUE UCTIOIh30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIIUNA OO
JIeNUTeNb U HauMeHblIee ol11ee KparHoe, anroput™ EBkiuaa npu pemeHuu
3a]1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMUA CUCTEMAMH CUHCIICHUS;
YMEHUE BBITIOIHATH BBIYMCICHUE 3HAYCHUH U peo0pa3oBaHUs BhIpaKEeHHH
CO CTENEHSAMHU U JiorapupMamu, IpeodpazoBaHus JPOOHO-pallMOHATbHBIX
BBIPQXCHMI; yYMEHHE OIEPUpPOBAaTh IOHATUSAMU: IOCIEN0BATEIbHOCTD,
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apudMeTHIecKas Mporpeccusi, TeOMeTpUIEecKas MPOrpeccus, OECKOHEYHO
yOBIBaroIIast reoMeTpuyecKas Mporpeccus; yMEHHUE 3aJ1aBaTh
MOCJICIOBAaTEIbHOCTH, B TOM YHCIIC C IOMOIIBI PEKYPPEHTHBIX (HOPMYIT;
YMEHHUE OIEepUPOBaTh IMOHATUSIMHU: KOMIUIEKCHOE YHCIIO, COINPSKEHHBIE
KOMIUICKCHBIC YHCJIa, MOIYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, (Gopma
3alMCU KOMIUIEKCHBIX 4YHCell (FeOMETpUYecKasi, TPUrOHOMETpUYECKas W
anreOpanveckas); yMeThb TNPOU3BOIUTH apU(PMETHUCCKHE JEHCTBHS C
KOMIUIEKCHBIMM ~ YHCJIaMH;  [PUBOIUTH  IPUMEPHl  HCHOJIb30BAHUS
KOMIIJIEKCHBIX YMCEN; ONEpUpPOBATH MOHATHSAMU: MaTpuua 2 X 2 v 3 x 3,
ONPENICTUTENb MATPHUIIBI, FEOMETPUUYCCKHUI CMBICIT OTPEACITUTEIIS

YMeHHne onepupoBarb IMOHATHAMU: PALMOHAIBHBIE, HPPALMOHAIIBHBIE,
IIOKA3aTelIbHble, CTENEHHbIE, JOrapu(pMHUUECKUe, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATh IIOHATUIMMU:
TOX/I€CTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YPaBHEHUE, HEPAaBEHCTBO,
CUCTEMa ypAaBHEHUHM W HEPABEHCTB, pPAaBHOCUJIBHOCTb YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIATh YPABHEHNUs1, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHUs, HEPABEHCTBA U
CUCTEMBI C IIapaMeTPOM; IIPUMEHATh YPABHEHHUs, HEPABEHCTBA, UX CUCTEMBI
JUISL PELICHUs] MaTeMaTHYeCKUX 3ajad W 3a/ad M3 pas3iIuuHbIX 00sacTeit
HayKU U peajbHOU KU3HU

YMeHue onepupoBaTh HOHATHUAMM: (QYHKIUS, YETHOCTb (YHKLUH,
NePUOJNYHOCTh (DYHKIHMH, OTPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIUY, 3KCTpeMyM (YHKLUUHM, HauOoJblllee U HAUMEHbILEE 3HAYEHUS
(GYHKIIMM Ha TPOMEXKYTKE, HempepbiBHASA (YHKIUS, aCHMITOTHI rpaduka
GyHKIMY, TepBas U BTOpas NPOM3BOAHAs (PYHKIMM, T€OMETPUUYECKUN U
¢u3nyeckuid CMbICI TPOU3BOJIHOHN, mepBooOpa3Has, ONpeAeIeHHBIN
UHTErpaj; yMEHHE HaxXOIUThb ACHUMITOTHI rpaduka (QyHKIUM; yMEHHE
BBIUNCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3UILIUU
(byHKIMI, HAXOAUTh YpaBHEHHUE KacaTelbHOH K rpaduKy GYHKLINHU; YMEHUE
HaXOJIUTh MPOU3BOAHBIE IEMEHTApPHBIX (DYHKIUI; YMEHHE HCIOIb30BaTh
NPOU3BOJHYIO ISl MCCIEAOBaHMUs (DYHKUMH, HAaXOJUTh HauOOJbIINE U
HauMEHbIINE 3HAa4eHUS (YHKIUH; CTPOUTH TIpaUKH MHOTOYJIEHOB C
WCIIOJIB30BAaHUEM  allllapara MareMaTHMYecKoro aHajiu3a; IPHUMEHATH
MPOU3BOAHYIO JUUISl HAXOXKJICHUS HAWIYYIEro pelieHus B MPHUKIAIHBIX, B
TOM YHCJI€ COLUAIIBHO-9KOHOMUYECKHUX M (PU3MYECKUX 3ajjayax; HaXOIUTh
ionaad 1 00beMbl UTYp C MTOMOILIBI0 UHTETpalla; IPUBOAUTH PUMEPHI
MareMaTu4eckoro MOJIEIMPOBAaHUS C TOMOUIbIO JU(QepeHInaIbHbIX
ypaBHEHUH

YMeHue onepupoBarh MOHATUAMU: rpa@uk GyHKIMH, oOpaTHas (yHKIIHS,
KOMIO3ULUs (QYHKUUH, JUHEeHHas QYHKIUS, KBagpaTUyHas (QyHKIMS,
pannoHanmbHas (QYHKIUS, CTeNeHHas (YHKIHS, TPUTOHOMETPUYECKHUE
¢byHKIIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIMM, MOKa3aTelbHas M
ngorapudmuueckas QYHKIMHU; YMEHHE CTPOUTh TpaduKu H3YyYEHHBIX
(byHKIUI, BBITONHAT peoOpazoBaHus rpaukoB (GyHKIUH, HCIIOIB30BATh
rpaduku 175 U3y4eHHsI MIPOLIECCOB M 3aBUCUMOCTEH, MPH pelIeHnH 3a1ad
U3 JIpyruX Y4eOHBIX MPEAMETOB M 33/1a4 U3 peajbHOM KHU3HHU; BBIpaXaTh
dbopmMynaMu 3aBUCUMOCTH MEXY BEJIMYMHAMH; UCIIOJIb30BaTh CBOMCTBA U
rpaduknd (GYHKUMR U1 pelleHus] ypaBHEHHM, HEpaBEeHCTB M 3ajady ¢
napaMerpamu; u300pakaTb Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
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pelIeHU ypaBHEHU, HEPABEHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBbIE 3aJadd pa3HbIX TUIIOB (B TOM 4YHCIE Ha
NPOIEHTHI, AOJM M YacTH, Ha JIBM)KEHHUE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 337a4ud U3 OOJIaCTH YIPABICHMS JIMYHBIMU M CEMEHHBIMU
¢uHaHCAMM); COCTABIATH BBIPAKCHUS, ypPaBHEHHUS, HEPABEHCTBA M HX
CUCTEMBI II0 YCIIOBHUIO 3aa4M, MCCIEN0BATh IIOJIyYCHHOE pELICHUE H
OLICHUBATh TMPaBIONONOOHOCTh PE3yNbTaTOB; yMEHHE MOJCIUPOBAThH
peajbHbIE CUTyallMM Ha S3bIKE MaTEMAaTUKHU; COCTABIIATH BBIPAXKCHMUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIIEI0BATh
IIOCTPOEHHBbIE ~ MOJEIM C  HCHOJb30BAaHUEM  ammapara  anredpsl,
WHTEPIPETUPOBATH IIOJYUYECHHBIN PE3yIbTaT

YMeHHne onepupoBarh MOHATHAMHU: cpelnHee apu(pMeTHUecKoe, MeauaHa,
HauOoJbIllee U HAaUMEHbIlIee 3HAYCHUS, pa3Max, TUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMAIUIO, IPECTABICHHYIO B Ta0NMIaX, HA AUarpaMMmax, rpadukax,
OTPaKAIOIYI0 CBOMCTBA pPealIbHbIX MPOLIECCOB U SIBJICHUI; MPEACTABIATH
uHOPMAIIMI0O C TOMOIIbIO TabJaMIl ¥  JuMarpaMM; HCCIEIOBaTh
CTaTUCTUYCCKUE JaHHbIC, B TOM YHCIE C TpPUMEHEHUEM rpaduuecKkux
METO/IOB U 3JIEKTPOHHBIX CPEACTB; rpapMuecKu HCCIeI0BaTb COBMECTHBIC
HAOJIIO/IEHNUS C TIOMOILBIO JUarpaMM pacCEeMBaHUs U JIMHEHHON perpeccuu

YMeHHne oOnepupoBaTh IOHATHUAMM: CIy4aWHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSATHOCTb CIy4alHOTro COOBITUS; YMEHHME BBIUUCIATH
BEPOSITHOCTh C HCIIOJB30BAHHWEM TIpa)UYeCKHX METOAOB; IPUMEHSThH
GopMyBl CIIOXKEHHS M YMHOXEHHs BepoATHOCTEH, (opMyly HOIHOMH
BeposiTHOCTH, (opmyny bepHymin, komOuHatopHbie (akThl U (HOPMYIIBL;
OLICHUBAaTh BEPOSTHOCTU pEANbHBIX COOBITHI; YMEHHME OIepupoOBaTh
NOHATUSAMH:  CITy4dailHas BEJMYMHA, pACIpENeICHuEe BEPOSTHOCTEH,
MareMaTu4eckoe OXKUJaHUe, AMCIepCUss M CTaHJapTHOE OTKJIOHEHHE
CIlydaliHOW  BENWYMHBL, (QYHKIUH  paclpenesieHuss ¢ IUIOTHOCTH
PaBHOMEPHOT'0, MOKa3aTeIbHOI0 U HOPMAJIBHOIO paclpeieseHuit; yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YyYCHHBIX PACIPEEeNICHUI TS pelIeHus 3a/1a9;
3HAKOMCTBO C TOHSATHSAMM: 3aKOH OOJBIIUX YHCEN, METOABI BHIOOPOUYHBIX
MCCIICIOBAaHNH; YMEHUE TPUBOIUTH TPUMEPHI IPOSIBIICHHSI 3aKOHA OOJIBIITNX
qucen B NMPUPOJHBIX U OOLIECTBEHHBIX SBIECHUSAX; YMEHHE ONEpPHUpOBAThH
MOHATUSIMH: COYETaHHWE, TIIEPECTaHOBKA, YHCIO COYETAaHWH, YHCIIO
nepecTaHoBoK; OnHOM HbIOTOHA; yMmMeHHE NPUMEHATh KOMOWHATOpPHBIE
GakTel W pacCyKIEHHs Ui pPEHICHUs 3a/ad; OLEHUBATh BEPOSTHOCTH
peanbHbIX  COOBITHH;  COCTaBIATH  BEPOATHOCTHYIO  MOJEIb U
UHTEPIPETHPOBATH MMOTyYCHHBIH Pe3yIbTaT

YMeHue onepupoBaThb NOHATUSIMM: TOYKA, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE3OK, JIyY, BETUUMHA YIUIa, TUIOCKUN YTroJ, ABYTPAHHBIN
yroJl, TPEXTPaHHbIN yroj, CKPELIUBAIOLIeCs IpsMble, MapaieIbHOCTh U
NEePHEHANKYISIPHOCTD NPSAMBIX U TUIOCKOCTEH, YTOJl MEXAY MPSAMBIMH, YTOJI
MEXy MPSIMON U TUIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKU 10 TUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMU, PACCTOSHUE MEXITY
IUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh IMPU PEHICHUH 3aJad H3y4deHHbIE
(dakThl U TeOpeMbl MJIAHUMETPUHU; YMEHHE OLIEHHUBATh pa3Mepbl 0OHEKTOB
OKPY)KaIOIlIEr0 MHpa; CTPOUTH MaTreMaTHYeCKHe MOJENU C IOMOUIbIO
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TCOMCTPHUICCKUX MOHATUH U BCJIMYMH, pPCIIaTb CBA3aHHBIC C HHUMU
MPAKTHUYCCKUC 3a1aun

10

YMeHHne onepupoBarh MOHATUAMHU: IUIOUIAAL (DUTYpPBI, 00beM (UTYpHI,
MHOTOTPAaHHUK, NPaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOI'PAHHHUKA,
Ky0, mMapajuieienumnen, Npu3Ma, NUpaMuaa, (Qurypa M TOBEPXHOCTH
BpallleHMs], HWIMHAP, KOHYyC, map, cdepa, miomanb chepbl, MIOMAab
MOBEPXHOCTH MUPAaMUABI, TNPHU3MBI, KOHYyCa, IMIIMHApa, 00BeM Kyoa,
HPSMOYTOJIBHOTO Tapaviesenuiea, HOUpaMHUIbl, MPHU3MBI, IMIHHIPA,
KOHyca, IIapa, pa3BepTKa MOBEPXHOCTH, CEUCHHUS KOHyca W IMIUHJpA,
napajulellbHble OCH WJIM OCHOBAaHMIO, CEUEHHME Iapa, IUIOCKOCTb,
Kacaromasacs cdepbl, IIMHIPA, KOHYCA; YMEHUE CTPOUTh CEUYEHHE
MHOTOTPaHHHKA, W300pakaTb MHOTOTPAaHHUKH, (QUTYpBI M MOBEPXHOCTH
BpAICHNS, UX CEUCHHsI, B TOM YHUCIIC C IMOMOIIBIO AEKTPOHHBIX CPEICTB;
YMEHHE IMPHUMEHSATh CBOWCTBA I'€OMETPUYECKUX (HUTYp, CAMOCTOSTEIBHO
(bopMyIrpoBaTh ONpPEACTCHHUS N3y4yaeMbIX (UTYp, BBIABUIATh THIIOTE3BI O
CBOMCTBAaX W NpPU3HAKAX TEOMETPHUYECKHX (HUTYp, OOOCHOBBIBATH WIIU
ompoBeprarb MX; yMEHHE NPOBOAWTH KIACCHPHUKANUIO (UTYp TI0
pPa3MUYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOIUMBIC JIOTIOJHUTEIIBHBIC
MOCTPOCHUS

11

YMeHue omnepupoBarb TOHSATHSAMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajiesIbHbli MEepeHoC, CUMMETPHsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3oBaHWe TNOA0OMsA, TMOMOOHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUIYpBI, B TOM YHUCIE B IPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; NCIOIB30BaTh T€OMETPUUYECKUE OTHOILICHHS TIPU
peLIeHUH 3aJay; HaXOAWTh I'€OMETPUYECKHE BEJIMYMHBI (IJIMHA, Yrodi,
I1011a/1b, 00bEM) NPU PELICHUH 3aa4 U3 JPYTUX YUeOHBIX PEAMETOB U U3
peanbHON KHU3HHU; YMEHHUE BBIUUCIIATh T€OMETPUUYECKUE BEIMUUHBI (JUIMHA,
yro, IUIOMIaah, 00BEM, IJIOMIAb MOBEPXHOCTH), UCIOJB3Ysl M3yYCHHBIE
GbopMyaBl U METObl, B TOM YHCIE: IUIOLA/b MMOBEPXHOCTH MHPAMMIBI,
Opu3Mbl, KOHyca, LWIMHApA, IUloumaab cdepbl; o00beM  Kyoda,
OPSMOYTOJAbHOIO TMapajuleNienueaa, HUPaMUabl, MPHU3MbI, HIMHIPA,
KOHYcCa, II1apa; YMEHHUE HaXOAUTh OTHOIICHHE 00bEMOB MOT00HBIX (pUryp

12

YMeHne omnepupoBaTh MOHATHSMU: MPSMOYTOJIbHAS CHCTEMa KOOPJIWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOpPOB,
IIPOU3BEJIEHUE BEKTOpa Ha 4YHUCIO, DA3JIOKEHHWE BEKTOpa Mo Oasucy,
CKaJSIpPHOE TPOU3BEICHHE, BEKTOPHOE MPOU3BEICHHUE, Yol MEXKIY
BEKTOpaMU; YMEHHE UCTIOIb30BaTh BEKTOPHBINA U KOOPIMHATHBIN METO/ JUIS
pellIeHus TeOMETPUYECKUX 3a/1a4 U 3a]1a4 APYTUX YUeOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh NOAXOAALINM METOJ sl pellieHHsl 3aJa4u; MOHUMaHKe
3HAYMMOCTH MAaT€MaTHUKW B H3YYEHHUU MPHUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHWM; YMEHHME pPACIO3HABATH IPOSBIICHUE 3aKOHOB
MaTeMaTHKN B MCKYCCTBE, YMEHHE NPUBOAUTH IPUMEPHI MAaTEMaTHUYECKUX
OTKPBITUNA POCCUICKOM U MUPOBOM MATEMAaTUYECKON HAyKU

ITepeyensb 21eMEHTOB coepkaHusl, MpoBepsieMbIx Ha EI'D
10 MaTeMaTuKe




Kon

[IpoBepsiemMblil 37IEMEHT CONIEPKAHUS

1 Yucna u BBIYUCIICHUS
1.1 HarypanbHbie u nenble uncna. [Ipu3Haku 1e1MMOCTH LEIbIX YUCEN
1.2 Panmonanbubie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, TPOLIEHTHI,
OCCKOHEUHBIC MIEPUOTMUCCKUE APOOH
1.3 ApudmeTndeckuii KOpeHb HATypalIbHOM cTeneHu. JlecTBus ¢ apudMeTHIeCKUMHU
KOPHSIMHU HAaTypaJIbHOM CTEIIEHU
1.4 Crenenb c 1enbiM mokazareneM. CTeneHb € paluMOHAIbHBIM I10KA3aTeJIEM.
CBoiicTBa CTeNIEHU
1.5 CuHyc, KOCHMHYC M TAaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnynabie U HaTypajdbHBIE JIOTapU(MBI
1.7 JleiicTBuTenpHbIe YHCTa. ApH(QMETHYECKHE ONepalud C JeHCTBUTEILHBIMU
yuciaamu. [IpubnukeHHble BBIYUCIEHHS, MpaBWIa OKPYIICHMs, NPUKUAKA U
OLICHKA pe3yJIbTaTa BbIYUCICHUI
1.8 [IpeoOpa3zoBaHue BeIpaKCHUI
1.9 KommuiekcHble uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenble u 1pOOHO-paAIIIOHAIBHBIE YPaBHEHUS
2.2 HppaunoHalbHbIE ypaBHEHUS
23 TpuroHomeTpu4ecKkrue ypaBHEHUS
24 [Toka3arenbHble U Jorapu(pMUIECKUE ypaBHEHUS
2.5 Ienbie u poOHO-paIIIOHAIEHBIE HEPABEHCTBA
2.6 HppauronanbHble HEPAaBEHCTBA
2.7 [TokazarenbHble U JOorapuPMUUECcKre HEpaBEHCTBA
2.8 TpuroHomeTpu4ecKre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 | YpaBHEHHs1, HEPABEHCTBA M CUCTEMBI C TapaMeTPaMH
2.11 |Marpuua cucteMsl JINHEHHBIX ypaBHEHUH. ONpenenuTens MaTpULibl
3 OyHKIUHU U TpapUKU
3.1 OynHk1us, cnocodsl 3ananus ¢yHkuuu. ['paduk QyHkiuu. BzaumHo oOparHble

¢byukuun. YetHsle u HeueTHble GyHKIMH. [leproanueckue GyHKIIMN
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3.2 OGmactp ompeneneHuss W MHOXECTBO 3HadeHUW QyHkiuu. Hymu ¢yHKIun.
[TpoMexXyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
Maxkcumy™mbl 1 MUHUMYMBI (yHKIMU. HanGombliee ¥ HauMeHblee 3HAYCHHE
(YHKIIUN Ha TIPOMEKYTKE

33 CrenenHas QyHKIHMs C HATypajdbHBIM W IIENBIM TOKa3arenem. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpadMK KOPHS N-OW CTEMECHU

3.4 Tpuronomerpuieckue GyHKIINH, UX CBOMCTBA U TpadUKH

3.5 [TokazarenbHas u gorapugmuyeckas QyHKIHH, UX CBOMCTBA U TpapUKu

3.6 Toukn paspeiBa. AcumMnToTel rpadukoB ¢yHkuuid. CBoiicTBa (QyHKUUH,
HENPEPBIBHBIX Ha OTPE3Ke

3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHUs MOCIEA0BATEIbHOCTEH

3.8 ApudmeTrndeckas 1 reomeTpudeckas nporpeccuu. @opmyra cioKHbIX IPOLIEHTOB

4 Hauana maTremaruyeckoro aHanusa

4.1 [TpousBoanas ynkiuu. [Ipon3BoaHbIe AeMeHTapHBIX QYHKIUI

4.2 [IpumeHeHre NPOM3BOIHOM K HCCIENOBAHHUIO (PYHKIMI Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkeHre HanbombIIero 1 HauMeHbIEro 3HaueHus: QyHKIIMH Ha
OTpe3Ke

43 [TepBooOpa3znas. Unrerpan

5 MHOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaluu HajJ MHOXecTBaMu. JluarpamMmmel Diiniepa - Benna
5.2 Jloruka

6 BeposiTHOCTB U cTaTHCTHKA

6.1 OrnucarenbHasi CTaTUCTHKA

6.2 BeposatHocTh

6.3 Komb6unaropuka

7 I'eomerpus

7.1 Durypsl Ha IMIIOCKOCTH

7.2 [TpsiMble ¥ IIIOCKOCTU B IPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tenma u TOBEPXHOCTU BpallCHUS

7.5 Koopaunars! 1 BEKTOpPBI
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Conepxanue o0yuenus B 10 kmacce.

I'pad, ceasubii Tpad, mytu B rpade: mukiabl u nend. CTeneHb (BaJIEHTHOCTH) BEPIIHHEI.
I'padwr Ha mockocTH. JlepeBbs.

CrnyuaiiHple IKCIIEPUMEHTHI (OTBITBI) M CIy4allHbIe COOBITHS. DIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTH citydailHOro coObITHSI. BIM30CTh YacTOTBI U BEPOSITHOCTH COOBITHIL.
CrnyyaliHbIe OTBITBI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepauuu Haj COOBITHSMH: IepecedyeHrue, OObeIUHEHUE, MPOTUBOMOIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyna ClI0KEeHUSI BEPOSTHOCTEN.

VYciaoBHasE BEPOATHOCTh. YMHOXEHUE BEPOATHOCTEH. JlepeBO CllydalHOro 3KCIEPUMEHTA.
®dopmyra nonHoM BepostHOCTH. Popmyna baiteca. HezaBucumbie coObITHS.

bunapHbIi ciydaiiHBIA OMBIT (MCIBITAHUE), YCIIeX U Heyaada. He3aBHCHMBbIC MCIIBITAHHMS.
Cepust HE3aBHCHMMBIX WCHBITAaHHH 10 mepBoro ycmexa. [lepecranoBku u (akropuan. Ymcio
couetanuid. Tpeyronsuuk [lackans. ®opmyna 6uaoma HeroToHa.

Cepus He3aBUCHUMBIX wHcnbiTanuii  bepuymnu. CryuaiiHblii  BeIOOp M3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHOcTed. JluarpamMma pacrpenesieHus.
Onepauuu Haj ciaydyaHbIMUA BelMuYMHamu. buHaphHas cnydaiiHas BenuuuHa. [Ipumepsr
pacnpesesieHuii, B TOM YUCJIe FEOMETPUYECKOE U OMHOMUAIBHOE.

CoBMecTHOE pacmpeneieHue ABYX Ciy4allHbIX BenudyuH. He3zaBucumele ciiydaiiHble
BEJTUYNHBI.

Maremarnueckoe OXuJaHuUE ciay4dailHOW BenuuuHbl (pacmpenenenus). [Ipumepsr
MIPUMEHEHHUS MaTeMaTHYECKOT0 OXKUIaHus (CTpaxoBaHue, JoTepes). MareMaTudeckoe OKuJaHue
OMHApHOM CiIy4ailHON BeNWYHHBI. MaTeMaTH4ecKoe OXKHAAHWE CYMMbl CIy4alHBIX BEITHYHH.
Maremarndeckoe 0’KUIaHne TeOMETPUIECKOTO M ONHOMHAIILHOTO Pacpe/IeICHUH.

Jucepcusi ¥ CTaHJApPTHOE OTKJIOHEHHE CIIy4allHOM BEIMYMHBI (pacrpeneieHus).
Hucniepcusi OuHapHOW Cily4ailHOM BeIMYMHBL. MaTeMaTHYeCKOe OXHUIaHUE MPOU3BEIACHUS U
JUCIIEPCUsl CYMMBbI HE3aBUCUMBIX CIIy4alHbIX BEJIWYUH. [[ucniepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMUANBbHOTO pacnpezeneHus. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE T'€OMETPHUYECKOTO
pacnpeneneHus.";

Jly1a mpoBesieHusl €AMHOIO TOCYIapCTBEHHOIO dK3aMeHa 1o Maremaruke (manee - EI'D mo
MaTreMaTHKe) UCTIOJIb3yeTCs mepedeHb (KoauduKaTop) IpoBepsieMbIX TPeOOBaHHM K pe3yabrataM
OCBOEHHUSI OCHOBHOW 00pa3oBareIbHON MPOrpaMMBbl CPEIHETO O0IIero 00pa30BaHMUs U 2JIEMEHTOB
COZEpKaHUS.

[IpoBepsiemble Ha EI'D nmo maremaruke TpeOoBaHMsI K pe3yiabTaTaM OCBOECHHS OCHOBHOM
00pa3oBareIbHOI MPOrpaMMbl CpPEHEro 0o1ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeIbHON MPOrpPaMMBI CPEHETO 00Iero 00pa3oBaHMUs
TpeOOBaHUS

1 Bnagenue wmeromamMu J10Ka3aTeNbCTB, aITOPUTMaMHM PEUIEHUS 3ajady;
ymeHue GopMyITHpOBaTh W OMEPUPOBATH TMOHATHIMH: OMpeAeleHUE,
akcuoma, TeopeMa, CJIEACTBHE, CBOWCTBO, MPU3HAK, 10KA3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKH; MPUMEHATh MX; YMEHUE (OPMYIHPOBATH
oOpaTHOE M TPOTHBOIOJIOXKHOE YTBEPKACHUE, MPUBOAUTH TPHUMEPHI H
KOHTPIIPUMEPHI, HMCHOJB30BaTh METOJ MaTeMarTMuecKOoW HHAYKIIHH;
MPOBOAMUTH JIOKA3aTeNIbHBIE PACCYXKICHUS TIPU PEIICHUH 3aJad, OIICHUBATh
JIOTUYECKYI0 TpPaBUIBHOCTh  PACCYKJIEHUW; yMEHHE ONEepUpOBaTh
MOHSATUSMH: MHOXXECTBO, MOJMHOKECTBO, OTIEPAIMH HAaJ, MHOXXECTBAMH,
YMEHUE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Jyisi OlMCaHus
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peaJbHBIX MPOIECCOB M SABICHUH M MPH PEIICHUH 3a/a4, B TOM YHCIE U3
JIpYyruX Y4eOHBIX IPEeIMETOB; yMEHHE ONEepUpOBaTh MOHATUSAMHU: Tpad,
CBSI3HBIM rpad, nepeBo, IHKI, rpad Ha MJIOCKOCTH; YMEHHE 3aJaBaTbh U
ONHUCHIBaTh TIpadbl Pa3IMYHBIMH CHOCOOAMH; HCIIONB30BaTh Tpadbl mpu
peLIeHu! 3a1a4

YMeHue omepupoBaTh MOHATHSAMHU: HATypajdbHOE YHCJIO, IIEJI0E€ YHCIIO,
CTEMNEHb C IEJIBIM MTOKa3aTeaeM, KOPeHb HaTypaJibHOW CTENEHHU, CTETeHb C
parMoHaIBHBIM ITOKa3aTelIeM, CTENEeHb C JEHCTBHUTEIBHBIM ITOKa3areseM,
norapudmM dYMCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIIA,
OCTaTOK I10 MOAYIII0, PAIlMOHAIBHOE YHCIIO, HWPPAMOHAIBHOE YHCIIO,
MHOXXECTBA HaTypaJbHBIX, LENbIX, palUOHAIBHBIX, JEHCTBUTEIbHBIX
YHUCeJ; YMEHUE UCIIOIb30BaTh MPU3HAKU JICTUMOCTH, HAUMEHBIIUNA OO
JEUTEh U HAaNMEHbIIee 001ee KpaTHoe, AIrOpUT™ EBKIIH/Ia pU perieHun
3aJ1a4; 3HAaKOMCTBO C Pa3JIMYHBIMHU MO3UITMOHHBIMH CUCTEMaMH CUHCIICHUS,
YMEHHE BBITIOJHATH BBIYMCICHUE 3HAUCHUH 1 MPE00pa30BaHuUs BEIPAKCHHIA
CO CTEeNeHsMH M jorapudmamu, Ipeodpa3zoBaHus IPoOHO-paIMOHATBHBIX
BBIPDOKEHUM; YMEHHUE OIEPUPOBATh TMOHATUAMH: IOCIEA0BATEIHLHOCTD,
apudMeTHyecKas Mporpeccusi, reoOMeTpruIecKas MPOrpeccus, OECKOHEYHO
yOBIBaroIIast reoMeTpudecKas MIPOrpeccus; yMeHHue 3aJaBaTh
MOCIIEZI0BATEIbHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE OIEpUPOBATh IMOHATHIMHU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHbBIS
KOMIIJIEKCHBIE YHCJIa, MOAYTh M apryMEHT KOMILUIEKCHOTO 4ucia, (gopma
3alMCU KOMIUIEKCHBIX 4YHCeNl (FeOMeTpUYEeCcKas, TPUTOHOMETpPUYECKas U
anreOpanyeckas); yMeTh MPOU3BOAUTH apUPMETHUECKHE ICHCTBHUS C
KOMIUIEKCHBIMA ~ YHCJIaMH;  TPUBOIUTH  IPUMEPHl  HMCIOJIb30BAHUS
KOMIIJIEKCHBIX YMCEJN; ONEepUpPOBATH MOHATHUSAMU: MaTpuia 2 X 2 u 3 x 3,
OTPENICTUTENb MATPHUIIBI, TEOMETPUUCCKHUI CMBICIT OTIPEICITUTEIIS

YMeHHne omnepupoBaTh IMOHATHSAMH: PALMOHAJIBHBIE, WPPALMOHAIBHEIE,
MOKa3aTelibHble, CTENEHHbIE, JOrapu(pMHUUECKue, TPUTOHOMETPUYECKUE
YPAaBHEHUS U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIIEPUPOBATH MOHATHIMMU:
TOX/IECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa YypAaBHEHUH W HEPABEHCTB, pPABHOCWUJIBHOCTb YpPaBHEHMH,
HEPaBEHCTB U CUCTEM; YMEHHE PEILATh YPAaBHEHUs, HEPABECHCTBA U CUCTEMBI
C IOMOIIBIO PA3JIMYHBIX IPHEMOB; PEIIATh YPABHEHUs, HEPABEHCTBA U
CHUCTEMBI C TIaPAMETPOM; IIPUMEHSATH YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI
JUISL peLIeHUs] MaTeMaTH4eCcKUX 3ajad U 3a/ad M3 pasjMuHbIX o0jacTeit
HayKW U peaabHOM KU3HU

YMeHHe omnepupoBaTh MOHATUSAMH: (QYHKIUS, UYETHOCTh (YHKIHH,
NePUOUYHOCTh (PYHKIIMH, OrPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
GyHKIUY, SKCTpeMyM (YHKLUUHM, HauOoJblllee U HAaWMEHbIEE 3HAYEHUS
GYHKIIMM Ha TPOMEXYTKE, HempepbiBHasl (PyHKIUS, aCUMIITOTHI rpaduka
GbyHKIIUMYM, TepBast U BTOpas MpPOM3BOAHASA (PYHKIIMM, T€OMETPUUYECKUN U
¢usznyeckuif CMBICI TPOU3BOIHON, TmepBooOpa3Has, ONpeaAeTIeHHbIN
UHTErpaj; yMEHHE HaxXOIUTh ACHUMITOTHI Trpaduka (QyHKIHH; yMEHHE
BBIUHCIISATH MPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUN
(byHKIMI, HAXOAUTH YpaBHEHHUE KacaTelbHOH K rpaduKy GyHKLINHU; YMEHUE
HAXOJUTh MPOU3BOAHBIC IEMEHTApPHBIX (DYHKIUH; YyMEHHE HCIOJIb30BaTh
NPOU3BOJHYIO ISl MCCIEAOBaHMsS (DYHKUMH, HAaXOJUTh HauOOJbIIUE U
HauMEHbIINE 3Ha4eHUsd (QYHKIUH; CTPOUTHh TIpaUKd MHOTOUIEHOB C
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WCIIOJIb30BAaHUEM  amnmapara MAaTreMaTU4ecKOro aHajlin3a; I[PUMEHATH
MPOU3BOAHYIO JIA HAXOXICHHUA HAWITYHUIICTO pCIICHUA B IMPUKIIAIHBIX, B
TOM YHCJI€ COLUATbHO-IKOHOMHUYECKUX U (PU3NYECKUX 3a/1a4ax; HAXOAUThb
IUIOINAAN U 00BEMBI (PUTYp C TIOMOIIBIO MHTETpasa; MPUBOAUTE MPUMEPHI
MaTeMaTH4ecKOro MOJEIHPOBaHUS C MOMOIIbI0 JuddepeHInaIbHbIX
ypaBHEHU U

YMeHue ornepupoBaTh MOHATUAMU: Tpaduk QyHKIMH, oOpaTHas QYHKIMS,
KOMITO3UIMS (QYHKIWH, JHMHEHHas (yHKOUs, KBaapaTHuHas (OYHKIHS,
pauvoHanbHas (QYHKIUS, CTENeHHas (YHKIMA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpHYEeCKHe (YHKIMH, TOKa3aTesbHas U
agorapupmuueckas (yHKUUH; YMEHHE CTPOUTh TIpaduKu H3ydeHHBIX
(GYHKIIUH, BBITIOJHATH peoOpa3oBaHus rpagukoB GyHKITUH, UCIIOJIb30BATh
rpaduKy A7 U3y4EHHs! MIPOIECCOB M 3aBUCUMOCTEH, MPH PELICHUH 33134
U3 JIpYruX y4eOHBIX MPEAMETOB M 33/1ad U3 peajbHOM >KU3HH; BBIPAXKATh
dopMynamMu 3aBUCUMOCTH MEX]y BEIMYMHAMH; HCIIOJIH30BaTh CBOMCTBA U
rpaguku (QYHKIMHA A7 PEUIeHUs YpaBHEHHWI, HEpaBEHCTB W 3a/4ad C
napamMeTpamu; H300pakaTh Ha KOOPJMHATHOM TUIOCKOCTH MHOXECTBA
pelIeHuil ypaBHEHH, HEPABEHCTB M UX CHCTEM

YMeHMe pemath TEKCTOBBIE 3aJayd pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JABH)KEHUE, padOTy, CTOUMOCTb TOBapOB U
YCIIYyT, HAJIOTH, 337a4u U3 OOJIaCTH YIPABICHUS JIMUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAXKECHMSI, YPaBHEHMs, HEpPaBEHCTBA M MX
CUCTEMBI IIO YCIIOBHUIO 3a/1a4M, MCCIIEN0BATh IIOJIyYCHHOE pELICHUE H
OLICHUBATh TPABIONONOOHOCTh PE3yIBTAaTOB; YMEHHE MOJEIMPOBATh
peajbHbIE CUTyallUM Ha S3bIKE MaTEMAaTUKHU; COCTABIIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHIO 33/1a4M, UCCIIEI0BATh
IOCTPOEHHBbIE ~ MOJEIM C  HCHOJb30BAaHUEM  ammapara  anredpsl,
WHTEPIPETUPOBATH MIOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apudMeThdyeckoe, MeauaHa,
HauOoJbIlIee M HAUMEHbILIee 3HAYCHUs, pa3Max, JUCIEPCHs, CTaHapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE H3BJIeKaThb, MHTEPIPETUPOBATH
UH(OPMAIUIO, TPEACTABIEHHYIO B Ta0MuIax, Ha Juarpammax, rpadukax,
OTpaXaoIllyl0 CBOMCTBA pealibHbIX MPOLIECCOB U SIBICHMI; MPEACTABIATh
UHPOPMAIIMI0 C [OMOINBIO TabiIMIl W JuarpaMM; HCCIeI0BaTh
CTaTUCTUYECKUE JIaHHble, B TOM 4HCIE C IPUMEHEHUEM TIpauuecKux
METOJIOB U JIEKTPOHHBIX CPE/ICTB; TpaUuecKu McCiIe0BaTh COBMECTHBIE
HAOJIO/IEHNUS C TIOMOIIBIO TUarpaMM pacCcEeuBaHus U JIMHEHHOW perpeccuu

YMeHHne omnepupoBaTh IOHATHUSAMM: CIy4alHBIA OIBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIy4alHOTo COOBITUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TIpaUueckux METON0B; HPUMEHAThH
(bopMyaBl CIIOXKEHHST M YMHOXEHHS BEepOATHOCTEH, (opMyly MOIHON
BeposiTHOCTH, (hopmyny bepHymin, koMOuHaTOpHbIE (akThl U (HOPMYIIBL;
OLIGHUBAaTh BEPOSTHOCTH pEaJbHBIX COOBITHI; YMEHHE OIEepUpPOBATh
NOHATUSIMM:  CIIy4aiiHas BEJIMYMHA, paclpeiesieHue BepOosSTHOCTEM,
MaTeMaTH4eCcKoe OXHMJaHUE, NUCIEPCHS U CTaHJapTHOE OTKIOHEHHE
CIy4ailHOH  BeNWYUHBL, (YHKIMM  pacHpelesieHuss U IJIOTHOCTH
PaBHOMEPHOTI'O, MIOKA3aTe€IbHOIO U HOPMAJIBHOIO PacIpeleIeHUN; YMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieNeHUi Aisl pelleHus 3a/1a4;
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3HAKOMCTBO C MOHATHSMHU: 3aKOH OOJBIIMX YUCEIN, METO/bI BBIOOPOYHBIX
UCCIICIOBAaHUN; YMEHUE TPUBOIUTH IPUMEPHI IPOSIBICHHS 3aKOHA OOJIBIINX
yucea B MPUPOIHBIX M OOLIECTBEHHBIX SIBIECHUSX; YMEHHUE OIEpUpOBaTh
MOHATUSMU: COYETAHME, IIEPECTAHOBKA, YHUCIO COYETAHMM, YHUCIO
nepecTaHoBokK; OnHoOM HbrOTOHA; ymMeHuE NPUMEHATh KOMOHWHATOpPHBIE
dakTel M pacCyKIeHHUs Uil PELICHUs 33/1a4; OLIEHUBATh BEPOSTHOCTHU
peanbHbIX  COOBITMH;  COCTaBIATH  BEPOSATHOCTHYIO  MOJEIb U
WHTEPIPETUPOBATH IIOJYUYECHHBIN PE3yIbTaT

YMeHue omnepupoBaTh IMOHATUSIMH: TOYKA, TNpsiMasi, IJIOCKOCTh,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJIa, IUIOCKUM YTroJl, IBYrpaHHbIN
YTOJI, TPEXTPaHHBIN yroj, CKPEHIMBAOIIUECs MPsIMbIE, NapaJlIeIbHOCTh U
NEPIEeHIUKYISIPHOCT NPSMBIX U TUIOCKOCTEH, YTOJl MEeXAY MPSIMBIMH, YTOJI
MEXAY TPSIMOM U IIOCKOCTBIO, YTOJ MEXK]Y TJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKU J0 TUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMU, PACCTOSHUE MEXIY
MJIOCKOCTSIMH; YMEHHME MCIOJIb30BaTh MPHU PELICHUU 3a/1a4 H3y4YeHHBIE
bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHHUBATh pa3Mepbl 0OBHEKTOB
OKPY’)KaIOILIEr0 MHpA; CTPOUTH MaTreMaTHUYE€CKHE MOJENHU C IOMOLIbIO
FEOMETPUYECKUX TOHATUH M BEJIMYMH, pEIIaTh CBSI3aHHBIE C HUMH
MpPaKTUYECKUE 3a7a9u

10

YMeHne onepupoBarh MOHATHAMHU: IUIoOmans (Gurypsl, oobem (urypsi,
MHOTOTPAHHUK, IPABUJIbHBIA MHOIOTPAHHUK, CEYEHHE MHOIOIPaHHMKA,
Ky0, mapajuieienumnen, Npu3Ma, NUpaMuaa, Qurypa MU TOBEPXHOCTH
BpallleHNs, LUMWIMHIpP, KOHYC, Iap, cdepa, Iiomanb cdepsl, IMIIOLIAb
MOBEPXHOCTH MUPAMUJBI, TMPHU3MBI, KOHYyCa, IMJIMHApA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO  NapaJUIeNICNIUuIeaa, NHPaMUAbl, IPU3MBbI, LWIMHIpPA,
KOHYyCa, Il1apa, pa3BepTKa IOBEPXHOCTH, CEUEHHUS KOHYCa U LWIMHJIpA,
napajuleJIbHbIE OCHM WJIM OCHOBAaHMIO, CEYCHME IIapa, IUIOCKOCTD,
Kacaromasicss cepsl, LUWIMHIpa, KOHYCa; YMEHHME CTPOUTH CEUYECHHE
MHOTOTpaHHUKa, M300pakaTb MHOTOTPAHHUKH, (DUTYpBI M MOBEPXHOCTHU
BpallleHUs, UX CEYEHHUs, B TOM YHCJIE C MIOMOIIBIO IEKTPOHHBIX CPENICTB;
yYMEHHUE NPUMEHSTh CBOWCTBA T'€OMETPUYECKUX (UTYp, CaMOCTOSATEIBHO
bopMynupoBaTh onpeAeaeHUs U3ydaeMbIX (QUryp, BbIABUTaTh THIIOTE3bI O
CBOMCTBaX W MpPHU3HAKAX TE€OMETpUYECKHX (Uryp, oOOCHOBBIBATH WU
omnpoBeprarb HUX; YMEHUE MPOBOAUTH Kiaccupukauuoo Quryp 1o
pasIMYHBIM NpPU3HAKaM, BBINOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE
MOCTPOECHUS

11

YMeHue omnepupoBaTh NOHATUSIMM: JBUXKEHME B  IPOCTPAHCTBE,
napajieNIbHbli MepeHOC, CUMMETPHs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0100Us, NOAOOHBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYpHI, B TOM YHCIE B IMPHPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCIIOJIb30BaTh F€OMETPUYECKHUE OTHOIIECHUS TIpU
peLIeHUH 3aJay; HaXOAWTh T'€OMETPUUYECKHE BEIMYMHBI (IUIMHA, Yrod,
IUI0MIa/1b, 00bEM) MPU PEIICHUH 3a7a4 U3 JPYTUX yueOHBIX MPEAMETOB U U3
peanbHON KHU3HHU; YMEHHUE BBIUUCIIATh T€OMETPUUYECKUE BEIMUHUHBI (JIMHA,
yroj, IUIOMaab, 00BbEeM, IUIOMIAb MOBEPXHOCTH), MCIONb3YS U3yUYEHHBIE
dopMyaBl U METOIBI, B TOM YHCIE: IUIOLIA/b MMOBEPXHOCTH MHPAMHJIBL,
Opu3Mbl, KOHyca, ULWIMHApa, IUlomaab cdepbl; o00beM  Kyoda,
OPSMOYTOJAbHOIO TMapajuleNienueaa, MUPaMUabl, MPHU3MbI, IHIHHIPA,
KOHYcCa, I1apa; yMEHHUE HaXOAUTh OTHOIICHHE 00beMOB MOT00HBIX (pUTYp
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YMeHne onepupoBaTh HNOHATHUSAMHU: MPSMOYTOJIbHAs CUCTEMa KOOPIMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa Ha 4YHUCIO, DPAa3JIOKEHHWE BEKTOpa Mo Oasucy,
CKaJSIPHOE TPOM3BEACHHUE, BEKTOPHOE IIPOU3BEINCHHUE, Yroid MEXAY
BEKTOpPaMU; YMEHHE UCIIOIb30BaTh BEKTOPHBINA U KOOPAUHATHBIN METOA IS
peIIeHUs TEOMETPUICCKUX 3a/1a9 U 33]1ad APYTUX YICOHBIX TIPEIMETOB

13

YMeHue BbIOMpaTh MOAXOAALINA METOJ JJIsl peIICHHsI 3aa4K; TOHUMaHHe
3HAUUMOCTM MAaT€MAaTHKUd B M3YYEHUHM MPHUPOJHBIX U OOILECTBEHHBIX
IIPOLECCOB M SBICHUM; YMCHHME pAacCIO3HABATh IIPOSBICHHUE 3AaKOHOB
MaT€MaTHUKU B UCKYCCTBE, YMEHHE NPUBOAUTH IPUMEPHI MaTEMaTHYECKUX
OTKPBITUHA POCCUMCKOW U MUPOBOM MATEMATUYECKOM HAyKU

Ilepeuenb 1eMEHTOB cofiepkaHus, nposepsemMbix Ha EI'D
[0 MaTeMaTuKe

Kon [IpoBepsieMblii 37IEMEHT COlepKaHUs
1 Yucna ¥ BBIYUCIECHUS

1.1 HarypanbHbie u nensie uncina. [IpuzHaku 1e1MMOCTH LEINbIX Yncell

1.2 Panyonanbhple uncia. OOBIKHOBEHHbIE M J€CSATUYHBIE JpOOHM, IPOLEHTHI,
OeCKOHEUHbIE TEPUOANYECKHUE TPOOH

1.3 ApudmeTnueckuii KopeHb HaTypalibHOH cTeneHu. JlelicTBus ¢ apupmMeTnyecKuMU
KOPHSIMU HaTypaJIbHOW CTETIEHU

1.4 Crenenp c wnenbiM mokaszaresneM. CTeneHb € PpalMOHAIBHBIM IOKa3aTeseM.
CaoiicTBa cTeneHu

1.5 CuHyc, KOCHHYC M TaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YNCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunslie U HaTypajibHbIE JOrapudMbl

1.7 JeiictButenbHble uncia. Apudmernyeckue omnepanuud ¢ JIeHCTBUTEIbHBIMU
yuciaamu. [IpubnukeHHbIE BBIYUCIEHUS, MpaBWia OKPYIICHHs, NPUKUAKA U
OLICHKA pe3yJIbTaTa BbIYUCICHUI

1.8 [IpeoOpazoBanue BoIpaKCHHI

1.9 KommuiekcHsble uncia

2 YpaBHEHHS U HEPABEHCTBA

2.1 [{enbie u pOOHO-pallMOHATbHBIE YPAaBHEHHS

2.2 HppauyroHaibHbIE ypaBHEHUS

23 TpuroHomerpuueckue ypaBHEHUs

24 [Toka3arenbHble U JOorapupMUIECKUE YpaBHEHUS
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2.5 Llenpie 1 poOHO-palIMOHATIEHBIE HEPABCHCTBA
2.6 UppannonanbHbie HEPABEHCTBA
2.7 [TokazarenbHbIe U TIoTapuPMUIECKUE HEPABEHCTBA
2.8 TpUroHoMeTpU4ECKrE HEPAaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10  |YpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11  |Marpuua cuctemsl JIMHEHHBIX ypaBHEHUH. OnpenenuTens MaTpuLibl
3 OyHKIUHU U TpapUKU
3.1 Oynkius, cnocodsl 3ananus ¢pyHkuuu. [paduk Qyaknun. Bzaumuo obparHbie
¢bynkun. YetHsle v HeueTHble GyHKUMU. [lepronnyeckue GpyHKINN
3.2 Ob6nacTh ompeneneHUuss U MHOXKECTBO 3HaueHU ¢GyHkuuu. Hymu ¢yHkimu.
[TpomexyTku 3HAKOMOCTOSHCTBA. IIpoMEXyTKM MOHOTOHHOCTH  (DYHKLHUH.
MaxkcuMymMbl 1 MUHUMYMBI (GyHKIuu. Haumbosnpinee W HauMeHbIEE 3HAYECHUE
(GYHKIIMY Ha IPOMEXKYTKE
33 CrenenHas (pyHKIMs C HaTypaJbHbIM M IIeJIbIM IOKa3areiaeM. Ee cBoiictBa u
rpa¢uk. CBoiicTBa 1 rpauK KOPHS N-Oi CTETICHU
34 Tpuronomerpuueckue (PpyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenpHas u JorapupmuuecKas QyHKIUH, UX CBOWCTBA U TpapuKu
3.6 Toukn paspeiBa. AcumMnToTel rpadukoB ¢yHkuuid. CBoiicTBa (QYyHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIEOBATEILHOCTEH
3.8 Apudmernueckas U reomeTprueckas mporpeccuu. @opmysia cI0kKHbBIX MPOLEHTOB
4 Hauana maremarnyeckoro aHanusa
4.1 [TpousBoanas pynkiuu. [IponsBoaHbIe AeMeHTapHBIX QyHKIUI
4.2 [IpuMeHeHre NPOM3BOIHOM K HCCIENOBaHHUIO (DYHKIUII Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHne HauOobIlero 1 HauMEHbIIEero 3HadyeHus (PyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepanuy HaJl MHOKecTBamMu. J(narpammel Diinepa - Benna
5.2 Jloruka
6 BeposatHOCTB M cTaTuCTHKA
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6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposatHocTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
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 ITPEJMETA W BUJIbl YYUEBHOM PABOTHI

Bua y4eOHoii padoThI

O0BeM B yacax

O0beM yueOHOr0 mpeaMeTa 369
B TOM YHCJIC:
OCHOBHOE COJIep>KaHUE: 292
- VYpox 186
— IlpakTuueckue 3aHATHS 106
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKe (Comep kaHue 20
TPUKJIAJHBIX MOJYJIEH):
- VYpok 10
— TlpakTHueckue 3aHATHS 10
Koncynpranuu (mepen 5K3aMeHOM ) 2
CamocrositenpHas paboTa (Bcero) 51
IIpome:kyTouHasi arTecTanusi B opme IK3aMeHa 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 00yYaroIMXCsl
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 20/10 | Ypok 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
BEJIMYMHBI. MaTeMaTHYeCKOe OKHIAHUE CYMMbI CIIy4alHBIX BEIUYHH.
Marematiuueckoe OKHIAHWE T'€OMETPUYECKOr0 W OHMHOMHAIBHOTO
pacnpeneseHui.
155. | 3amauw, NPUBOISINIUE K TOKA3aTCILHOMY PACHIPEICICHHIO. Pazbupath mnpuMephl 3a7ady, MNPHUBOASIIUX K IOKA3aTCIbHOMY
pacrpeieNieCHUI0 U K HOPMaITbHOMY PaCIpeICTICHHIO.
156. | 3amauu, NpUBOASALINE K HOPMAJIBHOMY PACTIPEICICHUIO. Pa3bupath npuMephl 3a1ad4, NOPUBOSIIMX K [OKA3aTeIbHOMY
pacrpeeieHo U K HOPMaIbHOMY PaCTIpeIeICHHUIO.
Koncynpramnus 2 157. | KoHcynpramnus mepe] 5K3aMeHOM
CamocrosTenbHas paboTta 12 1 | IloaroroBka K 3K3aMeHY
39 2 — PaGora ¢ KOHCNEKTaMH, Yy4eOHOM M  CHenHalbHOM

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.
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INonck mHbOpPMaMK N0 TEME ¢ UCHOIb30BAHUEM PA3IHMUHBIX
TEXHOJIOTHH TTONCKA;

C6op, cucreMaTu3anys, M3y4eHrne 1 0popMIICHAE MaTepHaa;
Br16op dopmbl peacraBieHns: MaTeprana: KOHCIIEKT,
JoKiag, pedepar, razera, scce, pe3eHTanus, OyKier, Iiakar,
cxema, TabJuIa, CalT U T.1.

[IpomexxyTrouHas 4
aTTecTanus B popme

9K3aMeHa

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

6.1 MaTepuajbHO-TeXHHYECKOe o0ecreyeHne

B coorBerctBum ¢ TtpeboBanusmu 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 KOTOPOI UMeeTCs BO3MOXKHOCTh 00€CIeuynTh CBOOOIHBIN 10CTyN B IHTEpHET BO BpeMmsl
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 TeXxHrnuecKkoil TOKyMEHTAIlui, B TOM YHCIIe MMacropTa Ha CpPe/iCTBa
00y4YeHHs, UHCTPYKIUU 110 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;
— KommuiekT yue6HO-MeTOANYECKOM TOKYyMEHTAlluu;
— @oH/ OLIEHOYHBIX CPEJICTB M0 MPEAMETY;
—  Komnexnus nudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB;
—  DIIEKTPOHHBIE METOIMYECKHE MTOCOOUS TI0 MATEMATHKE;

6.2 UnopmanmoHHoe odecrniedeHne peain3aluu NporpaMmbl

B OubGnuoteunslii ¢GoHA BXOAAT y4yeOHMKH U3 (enepaabHOro mepedHs Y4eOHUKOB,
JIOITYIICHHBIX K UCTIOIB30BAHUIO TIPU PEaTH3al[ii UMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAITUIO
o0pa3oBaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIET0, OCHOBHOTO OOMIET0, CPEAHEero OOIIero
o0pa3oBaHUsl OpraHU3ANUSIMH, OCYIICCTBISIONIMMH  00pa30BaTEIbHYIO JCATCIBHOCTh U
YCTaHOBJICHHS MPEACTHFHOTO CPOKa MCIONh30BAHMS MCKIIOUEHHBIX YYEOHUKOB, YTBEPKACHHOTO
npukazom Munnpocsemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo 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 ANEKTPOHHBIE 00pa3oBaTeNbHbIE PECYPCHI
U3  (QeAepabHOTO TMEpPedHs DSJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOIMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alii  UMEIONIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
o0Opa3oBaHMs, YTBEPXKACHHOTO MpukazoM MunnpocsemeHuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OCHOBHbIE HCTOYHUKH:
1. bammakoB M.M. Marematuka: y4eOHWK I CTYJAEHTOB YUYPEKICHUU CPEIHETO

npodeccuoHanbHOrOo  oOpazoBanus, 1-e w3manme: OOIECTBO ¢  OTpaHHUYEHHOU
OTBETCTBEHHOCTHI0O OOpa3oBaTebHO-U3IATEILCKHUN IEHTP «AKameMus», 2022r.
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bammvakoB M.U. Marematuka. 3amauHuk: ydeOHOe mocoOue I CTYIEHTOB CPEIHEro
npodeccuoHaibHOr0  oOpa3zoBanms. 1-e¢ wm3ganue: OOmECTBO ¢ OrpaHUYCHHOU
OTBETCTBEHHOCThI0 OOpa3oBaTeIbHO-U3/1ATEIbCKUN LIEHTP «AKanemus», 2022r.

DJIEeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypPChl

BepositHocTh 1 ctatuctuka 10. B D0P B10 npeacrasieno 8 moayinei Ha 34 akaieMUYECKUX
yaca. O0wmuii nepeueHp monyinei: IlpencraBneHne NaHHBIX M OMMCATENbHAsl CTAaTUCTUKA;
CrydaiiHble OMBITHI M CIyYaliHble COOBITHS, OIBITHI C PABHOBO3MOYKHBIMHU JJIEMEHTAPHBIMU
ucxoaamu; Onepaiuu Haj COOBITUSIMU, CIIOKEHHE BEPOATHOCTEW; Y CIIOBHAS BEPOATHOCTD,
JIEPEBO CIIy4alHOTO OIbITa, (hOpMyJia MOJTHOM BEPOSTHOCTH M HE3aBHCHUMOCTH COOBITHH;
DnemeHTh KoMOnHaTopukn; Cepuu Mmocien0BaTeIbHBIX UCTIBITaHUH; CTy4aifHbIe BETMIUHBI

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

BepositHocTh 1 ctatuctuka 11. B D0P B11 npeacrasieno 8 moaynei Ha 34 akaieMUYECKUX
gaca. OOmmii mepedeHb MopyJei: MaTemaTHueckoe OXKHIAaHUE CIyJailHOW BEIWYWHBI,
Jucnepcusi u cTaHAAPTHOE OTKJIOHEHHE CIYYalHOW BENIUYUHBI, 3aKOH OOJBIIUX YHUCE;
HemnpepsiBable cnyualinbie BeauduHbl (pacupenencHusi). HopmanbHOe pacnpeneneHue;
OO6o001menre W cucTemMatuszalus: MpeJCTaBlICHUE MaHHBIX M cTaTtucTuka; O6oOuieHue u
CHCTEMaTH3alus: MHOXeCTBa, KOMOMHAaTOpuKa, rpadsr; O000mEHHEe U CHCTeMaTH3aIu:
coOBITUS U UX BeposTHOCTH; OO000IIeHHME M cHCTeMaTU3alus: ClIy4daillHble BEIMYUHBI U
pacnpenenenus. OOO "CBEPOBPA30OBAHUE".
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