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Aure0pa m Ha4YaJ1a MaTeMaTH4YeCKOr0 aHAJIN3a

IHHOACHUTEJIBHAA 3AIIUCKA

VYuebublil Kypc «Anredpa ¥ Hayajla MaTEMaTHYECKOT0 aHAJIN3a» SIBJIIETCS OJTHUM U3 Haubosiee
3Ha4YMMBbIX B IPOrpaMMe CpeJHero o0uiero o0pa3oBaHus, MOCKOIbKY, C OJHONH CTOPOHBI, OH 00ecrie-
YMBAET HHCTPYMEHTAIBHYIO 0a3y JJIsl U3yUeHHs BCEX eCTECTBEHHO-HAYYHBIX KYPCOB, a C APYTOH CTO-
POHBIL, POPMHPYET JOTHUECKOE M A0CTPAKTHOE MBIIUICHUE 00YUYaIOIIMXCs HA YPOBHE, HEOOXOIMMOM
IUIl OCBOEHUSI MH(POPMATUKHU, OOLIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTH M JPYIHX AUCUUILUIMH. B
paMKax JJaHHOTO y4eOHOro Kypca 00ydaroluecs OBJIa/IeBAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEH-
HOW HaYKH, KOTOpasi pOPMYIHUPYET CBOM JOCTH)KEHHUSI B MATEMaTUYeCKOi opme.

VueOHsli Kypc alreOphl 1 Hayaa MaTeMAaTHYECKOTr0 aHAJIM3a 3aK/IaIbIBAeT OCHOBY JJIsl yCIell-
HOTO OBJIA/ICHUS 3aKOHAMH (PU3HUKH, XUMHH, OMOJIOTHH, TOHUMAHUs OCHOBHBIX T€HAECHIMHI pa3BUTHS
HSKOHOMHKHU U OOIIECTBEHHOH >KHU3HU, NMO3BOJISET OPUEHTHPOBATHCA B COBPEMEHHBIX LHU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO MCIOIB30BaTh UX JUIA TAIbHEHIIEro 00pa3oBaHus U B 110~
BCE/IHEBHOM XKM3HU. B TO k€ Bpems OBiIaJieHne a0CTPAKTHBIMU U JIOTHIECKU CTPOTUMHU KOHCTPYKIIH-
MU JIreOpbl U1 MaTEMAaTUYECKOT0 aHajIM3a pa3BUBACT YMEHHUE HAXOUTh 3aKOHOMEPHOCTH, 000CHO-
BBbIBaTh HCTUHHOCTD, JOKA3bIBaTh YTBEPXKICHHS C MOMOIIBIO MHAYKIUU U pacCcyXJaTh JIeAyKTHUBHO,
MCIIOJIB30BaTh 0000IIEHNE U KOHKPETH3AIHIO, a0CTparupoBaHne 1 aHAJIOTUIO, (OPMUPYET KpeaTuB-
HOE€ ¥ KPUTHYECKOE MBIIIUICHHUE.

B xone u3yyenus yue6HOro kypca «Asiredpa 1 Hayajia MaTeMaTHUECKOro aHaiu3a» o0yvaro-
IIMEeCs MOTY4atoT HOBBIM ONBIT pelIeHUs IPUKIIAJAHBIX 33/1a4, CAMOCTOSATEILHOTO IOCTPOCHUS MaTe-
MaTHYECKUX MOJEJeH peaNbHbIX CUTYyallUil, HHTEPIPETAlUN MOTYYCHHBIX PEIICHHA, 3HAKOMSTCS C
MpUMEpPaMH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE M UCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMU U UX aBTOPaMHU.

VY4ebHblil Kypc 001a/1aeT 3HAYUTEIbHBIM BOCIUTATEIbHBIM MTOTEHIIMAJIOM, KOTOPBIN peatunsy-
eTcsl Kak 4yepe3 yueOHbI MaTepHuall, CloCOOCTBYIOMNN (POPMUPOBAHUIO HAYYHOTO MUPOBO33pEHUS,
TaKk U uyepe3 crneunduky ydyeOHOH NesTeNbHOCTH, TpeOyromeld MpoA0IKUTEIbHON KOHIIEHTpaIUU
BHUMAaHHS, CAMOCTOSITETbHOCTH, aKKYpPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYYEHHBIA PE3yIIbTaT.

B ocHoBe MeToaMKHN 00yueHHs anredpe U HadyaiaM MaTeMaTHYeCKOTo aHaIN3a JIEKUT 1A Tellb-
HOCTHBIN MPUHIMIT O0yYESHHUSL.

B cTpykType yueGHOrO Kypca «Anredpa 1 Hauyana MaTeMaTHIECKOTO aHAJIN3a) BBIJICNICHBI Clle-
TYIOIINE CO/IEPKATEbHO-METOAMYECKHE IMHUM: «YnCna U BIYUCICHU», «DYHKIIUN U TpadUKN»,
«YpaBHEHUS U HepaBeHCTBa», «Hauana Maremaruyeckoro aHanuza», «MHOXeCTBa U JIOTHKa». Bee
OCHOBHBIE COZIEP>KATEIbHO-METOJUUECKUE JIMHUU N3YYaIOTCs Ha MPOTSHKEHUHU JIBYX JIeT 00y4eHuUs Ha
YPOBHE CpeaHero o01ero o0pa3oBaHus, €CTECTBEHHO JIOTOHSIS IPYT IPYTa U MOCTETIEHHO HACHIIIA-
SICh HOBBIMU T€MaMH W pa3zaenamu. JJaHHBIN yueOHBIH Kypc SBISETCS MHTETPATHBHBIM, TOCKOIBKY
o0beuHseT B ce0e coliepKaHne HECKOJIbKMX MaTeMaTHUeCKUX AUCIUILINH, TAKUX KaK anredpa, Tpu-
TOHOMETpUS, MaTeMaTUYeCKH aHallu3, TEOpUsi MHOXKECTB, MaTeMaTudeckas Joruka u apyrue. Ilo
Mepe TOTo KaKk 00yJaroIIuecs OBIaIeBalOT BCE OoJiee IMUPOKIM MaTeMaTHUECKUM aIapaToM, Y HUX
MOCJIEIOBATEIBHO (POPMHUPYETCSI M COBEPIICHCTBYETCSI YMEHHE CTPOUTHh MaTEeMaTHYECKYIO MOIEITh
peanbHON CUTYalMH, TPUMEHSATh 3HAHUSL, TOJIy4YEeHHbIE IIPU U3YYEHHH Y4eOHOT 0 Kypca, 1S pelIeHus
CaMOCTOSITENIbHO c(HhOPMYITUPOBAHHON MaTeMaTHUECKOW 3a/lauM, a 3aTeM WHTEepIpPEeTHUPOBAaTh CBOM
OTBET.

ConepxatenbHo-MeTOANYECKas JTUHUA «Huca U BBIYUCICHUS» 3aBepliaeT (popMHUpOBaHHUE
HAaBBIKOB UCIIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO Ha YPOBHE OCHOBHOTO 00-
mero obpasoBanus. Ha ypoBHe cpenHero o0rmiero oopa3zoBanus ocoboe BHUMaHue yxensercs (op-

3



MHPOBAHUIO HABBIKOB PAllMOHAJIbHBIX BBI‘II/ICJICHPlﬁ, BKJIHOYAIOIINX B ce651 HCIIOJIb30BAHUC PA3JINY-
HBIX (hOpM 3ammcy Yuciia, yMeHUE JelaTh TPUKHUIIKY, BBITOIHATH MPUOIMKEHHBIC BEIYHCIICHHUS, OIle-
HUBATh YMCIIOBBIC BBIPAXEHUS, padOTaTh ¢ MaTEeMAaTUYCCKMMU KOHCTAaHTaMH. 3HAKOMBbIE 00ydaro-
IMUMCA MHOXXECTBA HATYpPAJIbHbIX, HCIIbIX, pAlMOHAJIBHBIX U [[ef/'ICTBI/ITeJIbHBIX qUCeJI JOIOJIHAKTCA
MHOKECTBOM KOMIUIEKCHBIX duncell. B KaXXII0OM U3 3TUX MHOXKCCTB PAaCCMATPUBAIOTCSA CBOMCTBEHHBIC
eMy crienuyecKre 3a/1a4u U OTIepaIiu: JeJICHHE HaIel0, OTICPUPOBAHHE OCTATKAMH Ha MHOXKECTBE
IEJIBIX YKCEeN, 0COOBIC CBOMCTBA PALIMOHATIBHBIX M HPPAITMOHAIBHBIX YHCEN, apu(METHICCKUE OTIe-
panuun, a TAaKKEC U3BJICYCHHUEC KOPHA HaTypaHLHOfI CTEIleHU Ha MHOKECTBE KOMILUICKCHBIX dHncell. bia-
rogaps MociieI0BaTeIbHOMY PacIIMPEHUIO KPyTa UCIIOIb3YEMBIX YHCET U 3HAKOMCTBY C BO3MOYKHO-
CTSIMH MX TIPUMEHEHUS U PEUICHUS Pa3lIMUHBIX 3371a4 (POPMHUPYETCS MPEICTABICHUE O SAMHCTBE
MaTeMaTHKHU KaK HAYKU U €€ POJIH B TIOCTPOCHUU MOJIEIICH PeaIbHOr0 MUPA, IUPOKO UCIOIB3YIOTCS
000011IeHNE U KOHKPETH3AIIHS.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS HA IPOTSKEHUHU BCEr0 O0YyUEHHS HAa YPOBHE
cpeaHero o0IIero o0pa3oBaHus, MOCKOJIbKY B KaxI0M paszeie [IporpaMMbl IpeyCMOTPEHO peliie-
HHUE COOTBETCTBYIOIIMX 337ad. B pe3ynbTare oOydarommecs: OBJIAJCBAIOT Pa3IMYHBIMU METOJIaMHU
pelICHUA pallUOHAJIbHBIX, HPPALIHUOHAJIbHBIX, ITOKA3aTCIIbHLBIX, JIOFapI/I(l)MI/I‘-ICCKI/IX U TPUT'OHOMCTPH-
YEeCKUX YpaBHEHMI, HEPABEHCTB U CHCTEM, a TaKXKe 3a/a4, CoAepKalmx napaMmeTpsl. [lomydaeHHbe
YMEHUS IIUPOKO MCIIONIB3YIOTCS TIPU UCCIICAOBAHUH (DYHKIIMN C TIOMOIIBIO TPOU3BOIHOM, IIPH PeIie-
HUY MPUKIATHBIX 33]1a4 U 33]1a4 Ha HAXO0X/ICHUE HauOOJIbIINX U HAMMEHBIINX 3HAUYCHHUH ()YHKIIHH.
JlaHHast conieprkaTenbHasl JIMHUS BKIIIOYaeT B ce0s Takxke (JOpMUpPOBAHHE YMEHUN BBINOJIHSTH pac-
4€Thl 10 (hopMyaMm, MPeoOpa3OBaHMsI PAMOHAIBHBIX, HPPALMOHATIBHBIX U TPUTOHOMETPHUYECKUX
BBIPO)KCHUH, a TAK)KE BBIPAKCHUH, COCPIKAIIMX CTEIIEHH U Jiorapudmbl. biarogaps uzyueHuro ai-
reOpanyeckoro MaTepuasna mMpOUCXOAUT JallbHENIIee pa3BUTHE AITOPUTMUIECKOTO U aOCTPAKTHOTO
MBIIIEHHS 00yUaroumXxcs, OPMUPYIOTCS HABBIKU IEAYKTUBHBIX PACCYKIECHUH, paOOThI C CUMBOJIb-
HbIMH (pOpMaMu, IPEICTaBICHNS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa mpennaraet 3¢pGeKTUBHbIE HHCTPYMEHTHI JJISl PEUICHHs MPAKTUYECKUX M €CTECTBEHHO-
HAy4YHBIX 3a]1a4, HATJSAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKH.

CopepxarenpbHo-MeToiMYecKas TMHUSA «DYyHKIUU U TpaduKW» TECHO MEPEIIETaeTCs ¢ Apy-
TUMHU JTUHASIMA Y9€0HOTO Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 33a€T MMOCIIEI0BATEILHOCTD U3Y-
4yeHHs] Matepuana. M3ydeHne cTeneHHOMH, MoKa3aTeIbHOM, TOrapu(MHUUEeCKOH U TPUTOHOMETpUYE-
CKUX (DYHKIIUH, UX CBOMCTB U rpapuKoB, UCTIOIb30BaHUE (DYHKIIMH JIJIsl pelIeHus 3a/1a4 U3 APYTUX
y‘le6HI>IX npeaMeEToOB U peaﬂBHOfI KHN3HU TECHO CBA3aHO KaK C MaT€MaTHUYC€CKUM aHAJIN30M, TaK U C
pereHueM ypaBHEHUM U HepaBeHCTB. [Ipu sToM OosbIIOe BHUMaHHE ynemnsercs GOpMHPOBAHUIO
YMEHHUSI BEIpaxaTh (hOpMyJIaMH 3aBUCUMOCTH MEX]Ty Pa3IMYHBIMUA BETMYNHAMHE, UCCIIEIOBATH TOITY-
YeHHbIE (YHKIUHU, CTPOUTH UX rpaduku. Marepual 3Toi cofepKaTelbHOM JIMHUN HAIEIeH Ha pa3-
BUTHUC YMeHI/Iﬁ M HAaBBIKOB, IMO3BOJIAIONIUX BBIPAXKATh 3aBUCUMOCTHU MEXK Y BEJIMYMHAMU B pa?JIPI‘—IHOﬁ
dbopme: aHaTUTHYIECKOH, Tpaduieckoil U cmoBecHOH. Ero m3ydenne cnocoOCTBYET pa3BUTHIO aliro-
PUTMHYECKOTO MBIIUICHHS, CIOCOOHOCTH K 000OIIEHUIO M KOHKPETU3AIIUH, UCTIOIH30BAaHUIO aHAJIO-
TUH.

CopepxarenpHas TuHHs «Hadana MaTeMaTHUeCKOro aHaIn3ay MO3BOJSET CYIIECTBEHHO pac-
IOAPUTH KPYT KaK MaTEMATHYCCKUX, TaK U MMPUKIAJHBIX 3aaa4, JOCTYIIHBIX O6y’~IaIOH_[I/IMC$I, TaK KakK
Y HUX TOSIBJIIETCS BO3MOXXHOCTh CTPOUTD IpaMKu CIOXKHBIX (PYHKLUN, ONpEAeNsiTh UX HanOOJbIINe
Y HauMEHBIIINE 3HAUYEHUS!, BEIUUCIIATH TUIOMIAU GUTYP U 00BEMBI TEJ, HAXOJUTh CKOPOCTH U YCKO-
PCHUA MPOLECCOB. I[aHHaSI COACpKaTC/IIbHAad JIMHHUA OTKPBIBACT HOBBIC BO3MOKHOCTU MOCTPOCHUA
MaTeMaTHYECKUX MOJEIICH pealbHBIX CHTYallui, TIO3BOJISIET HAXOAUTh HAMJIY4Illee pPElIeHUE B TIPH-
KJIQJIHBIX, B TOM YHCJI€ COMAITBHO-9KOHOMUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHU MaTeMaTHye-
CKOTO aHajm3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, OPMAILHO-JIOTHYECKOTO U KPEaTUBHOTO
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MBIIUICHHS], POPMUPOBAHUIO YMEHUI pacIO3HABATh MPOSIBICHNUS 3aKOHOB MAaTEMATHKHU B HAyKe, TEX-
HUKe 1 uckyccre. OOyyaromuecs y3HalOT O BbIIAIONINXCS pe3ysibTaTax, MOJYyYEHHBIX B XO/€ pa3-
BUTHS MaTEMaTHKHU KaK HAyKH, U 00 WX aBTOpax.

ConepxaTenbHO-MeTOAnYeCKast JIMHUS «MHOXKECTBa U JIOTHKA» BKJIIOYAET B ce0s 3J€MEHTHI
TEOPUU MHOXKECTB U MAaTEMATUYECKOM JTOTrMKU. TeopeTnKo-MHOKECTBEHHBIE IIPECTABICHUS IPOHU-
3bIBAIOT BECh KYPC IIKOJIBHOW MaTeMAaTUKH U Ipe/yIaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, 00BN~
HSIOWIMN BCe pa3lesibl MaTeMAaTUKU U €€ MPHIIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE
JUCLUIUIMHBL U UX IPWIOKEHUS B eauHoe 1enoe. I11o3ToMy BakHO JaTh BO3MOXKHOCTh 00y4Jaroliie-
MyCsl IOHUMATh TEOPETHUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMAaTHUKHU U MCIOJIb30BaTh €T
JUIS BBIPQXKEHUS CBOUX MbICJIEH. JIpyriuM BaskHBIM NMPU3HAKOM MaTeMaTHUKH KaK HaAYKU CIEIyeT MpH-
3HATh CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAHUH U CIIEI0BaHUE ONPeAeIEHHBIM MTPaBUIaM IOCTPO-
€HUS J10Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MAaTEMaTUYECKOM JIOTUKH CIIOCOOCTBYET pa3BUTHIO
JIOTUYECKOTO MBIIIIEHUSI 00Yy4aroIUXCsl, IO3BOJISIET UM CTPOUTH CBOM PacCy’KJIEHHUS HA OCHOBE JIO-
THYECKUX MpaBuil, JOPMHUPYET HABBIKA KPUTHUYECKOTO MBIIIUICHHUS.

B y4ueOHOM Kypce «Anredpa v Hayaia MaTeMaTHYECKOTO aHalM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHUYECKOr0 MOJIEIMPOBaHNs, KOTOpPBIE MPU3BAaHbI CIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB
IIOCTPOEHHUSI MOJIEJIEN peabHbIX CUTYALlUi, UCCIIEJOBAHUSI 3TUX MOJEJIEH C IOMOIIBIO anmnapara aj-
reOpsl 1 MAaTEeMAaTUYECKOTO aHaIu3a, MHTEPIPETAlMU MOJYyYEHHBIX pe3yibTaToB. Takue 3agaHus
BILJICTEHBI B KXKABIH U3 Pa3/IeTI0B MPOrpaMMbl, OCKOJIBKY BECh MaTepHall yueOHOro Kypca IUPOKO
WCTIOJIB3YeTCs ITIs peLIeHHs TPUKITIATHBIX 3a1a4. [Ipu pemennn peaabHbIX TPAaKTHIeCKUX 33134 00y-
YaoIuecs Pa3BUBAOT HAOII0AaTEIbHOCTh, YMEHNE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs,
HCIIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBaTh npodiemy. JlestensHocTh o GopMUpO-
BaHHWIO HaBBIKOB PELICHHs MIPUKIIAHBIX 33a]]a4 OPraHU3yeTCs B MPoliecce U3yUeHHs BCEX TeM ydeO-
HOTO0 Kypca «Anredpa u Hayajaa MaTeMaTH4YE€CKOIO aHAJIU3a.

Ha u3ydenne yueGHOTO Kypca «Anredpa v Hadajia MaTeMaTHIeCKOTO aHaTn3a OTBOJIUTCS 272
qaca: B 10 kmacce — 136 yacos (4 yaca B Henenio), B 11 kimacce — 136 yacos (4 yaca B HEZIENIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucna v BoIYMCTICHUS

Panmonanbshble uncina. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, POLIEHTHI, OECKOHEYHbIE TIEpH-
oauueckue apodu. [Ipumenenue npobeil 1 IPOLEHTOB I pelleH s IPUKIIAJHBIX 3a/1a4 U3 pa3ind-
HBIX OTpAaciiel 3HaHUH U PeajbHOM )KU3HU.

JlelicTBUTENbHBIC YnciIa. PanonanbHble U HppalMoHaibHbIe Yncia. ApudmMerndeckue onepa-
LIUH C JCHCTBUTEIIBHBIMU YUCIaMU. Moaysb 1eHCTBUTENBHOIO YKca U ero ceoiictea. [Ipubamkén-
HbIE BBIYHCIICHUS, IPABUJIA OKPYIJICHUS, IPUKUIKA U OLICHKA PE3y/IbTaTa BEIYUCICHUMN.

Crenens ¢ 1enbM nokazateneM. bunom Heiorona. Mcnonb3oBanue moaxoasimieii (opMbl 3a-
IIACH JEHCTBUTEIIBHBIX YNCEN IS PEIICHMS IPAKTUYECKUX 3a1a4 U IIPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHns ¢ paMOHaJIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA, CTENIEHD C AEUCTBUTEIbHBIM ITOKa3aTe-
JeM.

Jlorapudwm gucia. CBoiicTBa orapudma. J[ecaTHIHbIC U HATYpaTbHBIC JIOTAPUPMBI.

CuHyc, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC U apKTaH-
TEHC YUCIIOBOI'O APIyMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnmecTBa U TOXIECTBEHHBIE TIPe0oOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHHs. PaBHOCHIIb-
HbIE YPaBHEHHUS U ypaBHEHUA-CIIeACTBUA. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OCHOBHbBIE METO/IbI PELICHHUS LIEIBIX U JPOOHO-pallMOHANIbHBIX YPaBHEHUN U HEpaBEHCTB. MHO-
TOWICHBI OT OJHOM MepeMeHHOM. JleneHne MHOrowieHa Ha MHOTOWIeH ¢ octatkoM. Teopema besy.
MHorousens! ¢ neasiMu kodppunnentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTENIEHU U KOPHH.

WppanmonansHeie ypaBHeHUs. OCHOBHbBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBanHue BbIpaXeHHUH, copepKaluX JOrapuQmbl.

Jlorapudmuueckne ypaBHeHusi. OCHOBHbBIE METO/IbI PELIEHUS] TIOTapUPMUUECKUX ypaBHEHUI.

OcHoBHbIE TpUroHomerpuueckue ¢popmyisl. [IpeoOpa3zoBaHue TPUTOHOMETPUUYECKHUX BBIpaxe-
HUM. Pelienne TpUroHOMETpUYECKUX YPaBHEHUM.

Pemenue cucreM IMHEHHBIX ypaBHEHUN. MaTpHiia CUCTEMbI TMHEHHBIX ypaBHEHUI. Onpenenu-
TeJIb MATPULIBI 2X2, €ro FeOMETPUYECKUI CMBICI M CBOMCTBA, BBIYMCIICHHUE €TI0 3HAYEHUS, IPUMEHECHHE
OIIPEAEIUTEINS ISl PEIICHNS CUCTEMBI JIMHEWHBIX YpaBHEHMM. PelleHne npukiaaHbIxX 3a4a4 ¢ MoMo-
IbI0 CUCTEMBI JIMHENHBIX ypaBHEHMH. MccienoBanue MOCTPOCHHONM MOJEIN € MTOMOILBIO MaTPHUIL U
ONPEACIUTENCH.

[TocTpoeHne MaTeMaTUUECKUX MOJENEN pealbHON CUTyally ¢ MTOMOUIIBIO YPAaBHEHUN U HEpa-
BeHCTB. [IpuMeHeHNe ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTUUYECKUX 3a]a4 M 3aJa4 U3 pas-
JIMYHBIX 00J1acTel HAYKU M peabHON KU3HH.

DyHKIUHN U TPaQUKH

OyHK1Ms, crocoObl 3a1anus GyHKuU. B3anMuo o6patubeie pynkuun. Komnosumus ¢yHKImil.
I'padux GpyHkmu. DnemMeHTapHble npeoOpa3oBaHus rpadukoB GyHKINH.

Ob6nacte onpezeneHust 1 MHOXecTBO 3HadeHu (pynkimu. Hynu ynxmun. [IpomexyTku 3Ha-
KonocTosHcTBa. YéTHbIe U HeuéTHble PyHKIMK. [leprnoanueckue pyHkumu. [IpoMexyTku MOHOTOH-
HOCTH GyHKIIMU. MakcuMyMbl 1 MUHUMYMBI (yHKIHH. Hanbonpiee 1 HauMeHbIee 3HaueHus QyHK-
LMY Ha IPOMEXKYTKE.



JIuneitHast, KBaJpaTU4YHAas U IpOOHO-TMHEHHas QyHKIMHU. DIEMEHTapHOE HCCIIeI0OBaHNE U T10-
CTPOEHHUE UX IpaUKOB.

CrenenHas GyHKIUS C HATYPAJIBHBIM U I1EJIBIM TTOKa3zaTesieM. E€ cBoiicTBa u rpaduk. CBoicTBa
U rpaduK KOpHS N-0# cTeneHn Kak GyHKIHUN 0OpaTHON CTENEHH C HAaTypaJIbHBIM MTOKA3aTeJIeM.

[TokazarenbHas u norapudmMudeckas GpyHKIUH, UX CBOWCTBA U rpaduku. Vcnonbp3oBanue rpa-
(hbUKOB GYHKIMHA IS peIICHUs YPaBHEHUH.

Tpuronomerpuueckas OKpy)HOCTb, ONPEEIEHNE TPUTOHOMETPUUECKUX (YHKLIUN YUCIOBOIO
apryMeHra.

@OyHKIIMOHAIBHBIE 3aBUCIMOCTH B pEalIbHBIX IpoIieccax U ABIeHUX. [ papuku peaabHbIX 3a-
BUCHUMOCTEH.

Havaja MmaTeMaTH4eCKOI0 aHAJIN3a

ITocnegoBaTenpHOCTH, CIIOCOOBI 3aMaHus [IOCIIENOBaTEIbHOCTEN. MeTo MaTeEMaTHIECKON HH-
OyKIMU. MOHOTOHHBIE U OIpaHUYEHHbIE NTOCIEA0BATENbHOCTU. VICTOPUS BOSHUKHOBEHUSI MaTeMaTH-
YEeCKOI'o aHajIM3a KaK aHaiu3a 0€CKOHEYHO MaJlbIX.

Apudmernueckas u reomerpuueckas nporpeccud. beckoneuHo yObIBarolasi reoMeTpu4ecKas
nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIICH reOMeTpUuUeCcKon nporpeccur. JINHEHHBIN U SKCITOHEH-
UHAIBHBIN pocT. Yucno e. @opmyiia CIOKHBIX TPOLIEHTOB. VICIIonp30BaHNe TPOrPECCUH IS PEILICHUS
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepbiBHble QyHKIMM U UX cBoicTBa. Touku paspbiBa. ACUMITOTHI I'paMKOB (DYHKIIMH.
CaoiicTBa (pyHKIMI HETIPEPBIBHBIX HA OTpe3ke. MeTox MHTEpBAJIOB I pelieHus: HepaBeHCTB. [1pu-
MEHEHHUE CBOWCTB HENPEPBIBHBIX (PYHKIMN I pEeLLIEHUs 3ajau.

IlepBas u BTOpas mpousBojHble (QyHKIMH. OnpeneneHue, reoMeTpuyeckuil U uznyeckui
CMBICII IPOM3BOJTHON. YpaBHEHUE KacaTeNbHOM K rpaduky QyHKIUH.

[IpousBonHbie 3nemMeHTapHBIX (yHKUMN. [IponsBogHass cyMMBbl, NpOW3BEIEHUS, YACTHOTO U
KOMITO3ULIUU (PYHKIIUH.

MHoxecTBa M JTIOTHKA

MHo3ecTBO, olepali HajJ MHOXKECTBAMU U MX cBolcTBa. [luarpammel Jiinepa—Benna. [pu-
MEHEHHUE TEOPETUKO-MHOKECTBEHHOTI'O anmapaTa JJisi ONIMCAaHUs pealbHbIX IIPOLIECCOB U SIBICHUMN, IPU
peLIeHnH 3a1a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOrOo OOBEKTa, CIEACTBUE, J0KA3aTeNbCTBO,
PaBHOCHUJIBHBIE YPaBHEHHS.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Harypanbable u nensie yncia. [[puMeHenne npu3HakoB IETUMOCTH LETbIX YHCeN, HanOOIbIINH
obmuit nemurens (manee — HOJl) m Hammensiniee obmiee kparnoe (mamee — HOK), ocraTtkoB mo mo-
yito, anroputMa EBkina 1uist pereHus 3a1a4 B 1EJIbIX YUCIIax.

KomrmnekcHbie uncna. Anrebpandeckast U TPUTOHOMETpUUecKas (hOpMBI 3aMTUCH KOMILIEKCHOTO
gyrcna. Apudmernyeckue oneparuy ¢ KOMIUIEKCHBIME dnciaamu. M300paskeHne KOMIUIEKCHBIX YHCE
Ha KOOpAMHATHOM 11ockocTH. Popmyna Myaspa. Kopau n-oii cTenenu n3 KomruiekcHoro uucia. [pu-
MEHEHHE KOMIUIEKCHBIX YHCEJ JIS pelieHns (PU3NIECKUX U TEOMETPUIECKUX 3a]1ad.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIE]I-
cTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.



OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHH C IOMOIIbIO TPUTOHOMETPUYECKON OKPYKHO-
cTH. Pemenune TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0Ka3aTEeIbHBIX U JIOTapu(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOIbI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPAaLlMOHAIBHBIX, 10-
Ka3aTeNbHbIX U JOrapu(pMUUECKUX YPaBHEHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPaMHU.

IIpuMeHeHne ypaBHEHUM, CHCTEM U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX 3a1a4 U 3a]1a4 U3
pa3nUYHBIX 001aCTe HAYKH U peasIbHOM KU3HHU, MHTEPIPETAlHs OTYYSHHBIX Pe3yIbTaToB.

DOYyHKUMH U TPaPUKU

I'papux xomno3uunu GyHkuuil. I'eomerpudeckue oOpasbl ypaBHEHUI U HEPABEHCTB HA KOOP-
JUHATHOU INIOCKOCTH.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rPaUKH.

I'padrueckue MeTo bl pellIeHns] YpaBHEHUH U HepaBeHCTB. I paguueckue MeTo/ bl perieHus 3a-
Jla4d ¢ apaMeTpaMHu.

Hcnonp3oBanne rpagukoB GyHKIMHA Ut HCCIIEJOBAHUS POIIECCOB U 3aBHCUMOCTEH, KOTOpBIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUX y4eOHBIX IPEIMETOB U PEATIbHOU KU3HU.

Havaja maTeMaTH4eCKOro aHaJmu3a

[IpuMeHeHne NPOU3BOJHON K MCCIENOBAHUIO (YHKIUI HAa MOHOTOHHOCTb M IKCTPEMYMBI.
Haxosxnienne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUN HENMPEPHIBHON (DYHKIIMHM HA OTPE3KE.

[IpuMeHeHne MPON3BOHOMN I HAXO0KICHUs HAWIYYIIEro pEelIeHUs B MPUKIAIHBIX 337a4ax,
IUIs OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHUs IpolLiecca, 3a1aHHOro (opMyJIoi Wil rpauKOM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO nepBooOpa3HbIX. IlepBooOpa3Hble 31eMEeHTapHBIX (YHK-
nuid. [IpaBuna HaXoXIeHUS IEPBOOOPA3HBIX.

NHuterpan. I'eoMeTpudecknii CMBICII MHTErpaja. Beraucinenue onpenenéHHoro MHTerpana mno
dbopmyne HetotoHa-JIeitbuua.

[TpumeHeHMe nHTErpaa Ui HaX0XASHH IIoa el mIockux Guryp 1 o0bEMoB reoMeTprye-
CKHX TEll.

[Ipumeps! pemenuit quddepeHIMaNbHbIX YpaBHEHUH. MaTreMaTHueckoe MOJENPOBaHUE pe-
AJIHBIX MPOLIECCOB C MOMOMUIBIO U PepeHINaTbHBIX YPAaBHEHUH.

Ilnanupyemble pe3yJibTAThI OCBOCHHS Y4e0OHOI0 Kypca «ajaredpa u HayaJia Mare-
MATH4YeCKOro aHaau3a» (yriy0JeHHbId YPOBEHb) HA YPOBHE CpeIHero oouero 00-
pa3oBaHus

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHcKoOro BOCHIUTAHUSA:

c(OPMHUPOBAHHOCTH T'PAXkIaHCKON MO3UIIUU 00Yy4YaIOIIEerocss Kak akTUBHOT'O M OTBETCTBEHHOTO
YJieHa POCCUICKOT0 00IIecTBa, MPECTABICHHE O MATEMaTUYECKIX OCHOBAX ()yHKIIMOHUPOBAHUS pa3-
JIMYHBIX CTPYKTYp, ABJICHUMN, IPOLETyp TpaskJaHCKOro o01iecTBa (BIOOPHI, OMPOCH U IPYroe), yme-
HUE B3aUMO/IEHCTBOBATh C COLMAIIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C X (DYHKIUSMHU U Ha3HaYe-
HUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



Cc(OPMHPOBAHHOCTh POCCHUICKON T'pa)XITaHCKOW HICHTUYHOCTH, YBKEHHUSI K IMPOLUIOMY H
HAaCTOSIIIEMY POCCUHCKOM MaTEMAaTUKH, HEHHOCTHOE OTHOUIEHUE K JOCTHKEHUSIM POCCUMCKUX Mare-
MAaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIbI, MCIOJIb30BAHUE 3THUX JOCTHXKEHHM B JPYrux
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH pOCCHUICKOro Hapoia, chOpPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, STUYECKOTO NTOBEACHUS, CBA3aHHOI'O C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHHUI HAYKH U
JeSITeIbHOCTBIO YUEHOTO, OCO3HAHKE JINYHOTO BKJIJIa B TOCTPOCHHUE YCTOWYMBOTO OYIYILEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

3CTETUYECKOE OTHOILLIEHHE K MHPY, BKIIOYAs 3CTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PELUICHUI, pacCyX ACHUI, BOCOPUUMUYUBOCTh K MATEMaTHUYECKUM aclieKTaM pa3iiny-
HBIX BUJIOB HCKYCCTBA;

5) pu3nvecKkoro BOCHMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHsI MPUMEHATh MaTeMaTUYECKUE 3HAHHs B MHTEpPEcax 370POBOrO U
6e3omacHOro 06pasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (310pOBOE MUTAHUE,
cOaaHCUPOBAHHBIA PEKUM 3aHITHA U OTIIbIXA, peryisipHas (u3nveckas akTUBHOCTB), (PU3HUECKOE
COBEPILIEHCTBOBAHMUE MPH 3aHATUAX CIIOPTUBHO-03I0POBUTEIHLHOMN JCSITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH TPYAOIIO0Us, HHTEpEC K pa3iINdHbIM cepam mpo-
(heccCUOHaTBHOM ACSITELHOCTH, CBI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMHU, YMCHHE COBEPIIATh
OCO3HAHHBIN BEIOOD Oynymiel nmpodeccuu U peain30BhIBaTh COOCTBCHHBIC JKU3HECHHBIC TIJIaHbBI, TOTOB-
HOCTb M CIIOCOOHOCTh K MAaTEMAaTHYECKOMY 00pa30BaHUIO M cCaMO0Opa30BaHUIO Ha MPOTSIKEHUU Beel
YKU3HHU, TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PEIICHUH NMPAKTHUYECKUX 3a]]a4 MaTeEMaTUYECKOI HaIlpaB-
JIEHHOCTH;

7) 3KOJIOTMYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTHYECKON KYJIbTYpPhI, IOHUMAHUE BIUSHUS COIHATEHO-2KOHOMUYE-
CKHUX MPOIIECCOB HAa COCTOSTHUE MPUPOIHON U COIMAIBHOM Cpe/ibl, OCO3HAHKE TII00aTBFHOTO XapaKkTepa
9KOJIOTUYECKHUX MTPOOJIEM, OPUEHTAIIMS HAa TPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JJIs PEIICHHs 3a1a9
B 00JIaCTH OKpPYKaIOIIeH Cpeibl, MNIAHUPOBAHNUE TTOCTYIIKOB U OIIEHKH WX BO3MOXKHBIX TMOCIEACTBUMN
JUTSL OKpYKAIOILEn Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH{ ¥ 00I1I€CTBEHHOM MPAKTUKH, TOHUMaHUE MAaTEMaTHUYE€CKOM HAyKH KakK c(hephl YeIOBEUECKOH Jie-
SITEJIBHOCTH, ATANOB €€ pa3BUTHUS U 3HAUUMOCTH ISl Pa3BUTHUS LIUBUIIU3AIIMHU, OBJIA/ICHUE SI3bIKOM Ma-
TEMAaTHUKU U MaTEMaTUYECKOM KyJIbTYpPOil KaKk CpPEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIISATh
MMPOCKTHYIO U MUCCIIEIOBATEIBCKYIO IEITEIbHOCTh WHINBUIYAIbHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble JJornueckue AeMcTBHA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIIECTBCHHBIC TPU3HAKA MAaTEMAaTUUECKIX 0OBEKTOB, TOHSITHUH,
OTHONICHUN MEXy TOHATUSIMH, GOPMYTUPOBATH OINIPEICTICHIS MOHATHIA, yCTaHABINBATH CYIIECTBEH-
HBIA MPU3HAK KIACCHU(PUKAIIUU, OCHOBAHUS Ui OOOOIICHHS] ¥ CPaBHEHUS, KPUTEPUHU TIPOBOJAUMOTO
aHaJIN3a;

BOCIIPUHUMATh, (DOPMYJIHUPOBATH U MPEOOPA30BHIBATh CYKICHUS: YTBEPAUTEIbHBIE U OTPHUIIA-
TeNbHBIC, CIUHUYHBIE, YACTHBIC U 00IIKe, YCIOBHBIE;



BBISBJISITH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (hakTax, JaH-
HBIX, HAOMIOACHUSX U YTBEPKACHUSX, MpEAsiaraTb KPUTEPUU JJISl BBISABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JIeJ1aTh BHIBOIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, I€TYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIO-
YEHUI, YMO3aKIIFOUEHUH 110 aHAJIOTUU;

MIPOBOAUTH CaMOCTOSITEIBHO J0KAa3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUN (IpsIMble U OT
MIPOTUBHOT0), BBICTpaNBaTh apryMEHTAIIUIO, TPUBOUTH IPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATD
COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BEIOHMpATH CIIOCO0 perieHus yueOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BbI-
O6upaTh HarboJiee NOIXOAIIMMA ¢ YYETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

MCIOJIb30BaTh BOMPOCH KaK MCCIICOBATEILCKAN MHCTPYMEHT TIO3HAaHUS, (DOPMYIHPOBATH BO-
MIPOCHI, (PUKCUPYIOMIKE MPOTHBOPEUNE, IPOOJIEMY, YCTAHABIIMBATHL HCKOMOE H JJaHHOE, (DOPMHPOBATH
TUIIOTE3Y, apI'YMEHTUPOBATh CBOIO MMO3UIMI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOATENBHO CINIAHUPOBAHHBIHN SKCIIEPUMEHT, UCCIIEIOBAHUE IO YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHUS, MPOIIECCA, BHIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMoCTOSITeNNbHO (POpMyIHpoBaTh OOOOIIEHHSI W BBIBOJABI IO pe3yabTaTaM MPOBEIEHHOTO
HaOII0/ICHUs, UCCIIeIOBaHMS, OLIEHUBATH IOCTOBEPHOCTH MOYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000-
ICHUH;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE IMPOIIECCA, a TAKKE BBIIBUTATh MPEINOJIOKEHUS O €T0
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBISIBIIATH Je(UIUTH HHPOPMAIINH, JaHHBIX, HEOOXOIMMBIX JUIsl OTBETA HAa BOIIPOC U JIJIs pellie-
HUS 3a/1a4U;

BBIOMpATh HHPOPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHATH3UPOBAThH, CUCTEMATH3UPO-
BaTh U MHTEPIPETUPOBATH HH(OPMALIHIO PA3IHMUHBIX BUIOB U (hOPM MPEACTABICHUS;

CTPYKTYpPUPOBaTh MH(MOPMAIIUIO, MPEACTABIATh €€ B pa3IMYHbIX (opMax, WIUTIOCTPUPOBATH
rpaduyecku;

OIIEHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KomMyHHKaTHBHBbIE YHHBepCcaIbHbIe YueOHbIe AeiicTBUSA

OO0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX/IEHHUS B COOTBETCTBHHM C YCIOBUSAMH U LIETSIMH OOILEHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, AaBaTh IO-
SICHEHWSI TT0 XOJTy PEIICHUs 3a7a4l, KOMMEHTHPOBATh MOJTyYSHHBIH pe3yIbTar;

B X0 00CYX/ICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYK/1aeMON TeMBbI, MPOOJIEMBI, periae-
MOW 3aj]auu, BBICKA3bIBATh HJIEH, HAIIEJICHHBIC HA TMOUCK PEIICHUs, COMOCTABIATh CBOHM CYXKIECHUS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JMANOra, oOHapy>KMBaTh pa3iIMuUe M CXOJICTBO IMO3UIMIA, B KOp-
peKTHOH popme HOopMyITHPOBATh PA3HOTIIACHS, CBOU BO3PAKECHHUS;

MIPEICTABIATH PE3YIIBTATHI PEIICHUS 33a]a9H, SKCIIEPUMEHTa, UCCIIEAOBAHMS, TIPOEKTA, CAMOCTO-
SATEIHHO BHIOMPAThH (popMaT BBICTYILICHHUS C YUETOM 3ajjad IPEe3eHTAMU U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszauus:

10



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/ladyd, BRIOUPATH CIOCO0 peIIeHHs C y4ETOM HMEFO-
HIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI pe-
HIEHUH ¢ y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BJIQJICTh HABBIKAMHU TIO3HABATEILHON pe(ICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUU U
MBICIUTENBHBIX MPOIIECCOB, X PE3YIbTATOB, BIAJAETh CIIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJIS IIPO-
1ecca v pe3yJibraTa perieHusl MaTeMaTH4eCKOn 3a/1auu;

MPEIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTh TPU PEIICHUU 3a/1a4l, BHOCUTh KOPPEK-
TUBBI B ICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAWEHHBIX OIINOOK, BBISIBICHHBIX
TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIENIU U YCIOBUSAM, OOBSICHITH IPUUMUHBI JOCTUKEHHS UITN
HEJOCTHKCHHSI PE3yIbTaTOB JIEATEIHHOCTH, HAXOAUTHh OMIMOKY, /1aBaTh OIEHKY NMPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1€ATEJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U MHAUBUAYAIbHON pabOTHI MpH pelle-
HUU Y4eOHBIX 3a7a4, IPUHUMAThH IeJIb COBMECTHOH JIEATEIFHOCTH, TUTAHUPOBATh OPTaHU3AINIO COB-
MECTHOU pabOThI, pacTpeIesIATh BHIBI padoT, JOrOBApUBATHCS, 00CYKIATh MPOIECC U PE3yIbTaT pa-
00TBI, 0000111aTE MHEHUS HECKOJIBbKHX JIFOEH;

y4acTBOBaTh B TIpPyHHOBbIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHMH, «MO3TOBbHIE
IITYPMBI» W WHBIC), BBIIIOJIHATH CBOIO 4acTh PabOTHl M KOOPAWHUPOBATH CBOM JICHCTBUS C APYTUMU
YJICHAaMU KOMaH/IbI, OIICHIUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT MO KPUTEPHUIM, cHopMy-
JTUPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBHSL.

MNPEAMETHBIE PE3YJbTATHBI

K xoniy oOyuenus B 10 ki1acce oOydaronuiics MoIyduT caeIyIOIue MpeIMETHbIE PEe3YIbTaThl
[0 OTJENbHBIM TeMaM paboueil mporpamMMsl yueOHOTo Kypca «AsreOpa U Hayajga MaTeMaTHYeCKOro
aHaIM3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OIEpPHPOBATH MOHATHAMM: PAlMOHAIBHOE YHUCIO, OSCKOHEYHAas MEepUOIYecKast
IpoOb, MPOLEHTHI, HPPALIMOHAILHOE YHCIIO, MHOXKECTBA PAllMOHAJIBHBIX M JIEHCTBUTENBHBIX YHUCEl,
MOJIYJIb ICICTBUTENIBHOTO YUCTIA;

MIPUMEHSTH IpOOH U MPOLIEHTHI JUIsl PEIICHUs MPUKIAIHBIX 3a]]a4 U3 pa3IMuHbIX OTpaciel 3Ha-
HUW U pEaJIbHOM KU3HY,

NPUMEHATHh NPUOIMKEHHBIE BBIYMCICHUS, TIPAaBUJIa OKPYTJICHUS, IPUKUIKY U OLEHKY Pe3yllb-
TaTa BBIYUCIICHHI;

cBOOO/IHO OMEpUPOBATh MOHATHUEM: CTENEHb C LEIbIM [OKa3aTeIeM, HCIOIb30BaTh MOIX0s-
1yto (GpopMy 3arucu AeHCTBUTEIBHBIX YMCEN JUIs pelleHUs] MPAaKTUUYECKUX 3a/1a4 U MPEICTaBICHUS
JaHHBIX;

CBOOO/THO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpPAIbHOM CTENEHN;

cBOOO/IHO ONEPUPOBAThH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeNeM;

CcBOOOJHO OMNEpPUPOBATh MOHATHSAMH: JIOTapU(PM YHUCIA, JECATUYHBIE M HaATypaslbHbIE JOTa-
pubMBsI;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAHI'€HC YMCIIOBOTO apry-
MEHTAa;

OIIEpUPOBATh NOHATHUAMU: aPKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIIOBOT'O apryMEHTA.

YpaBHeHHs H HEPABEHCTBA:
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CBOOOJHO OIEPHPOBATH MOHATHUSAMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO, PaBHOCHIIBHBIC
YPaBHEHUS U YPABHEHUS-CIECACTBUS, PABHOCUIIBHbIE HEPABEHCTBA;

MIPUMEHSITH Pa3INYHbIE METO/IbI PEIICHUS] PAllMOHATBHBIX U IPOOHO-pAlMOHAIBHBIX YPABHEHUI,
IIPUMEHSITh METOJI MHTEPBAJIOB JUIsl PEIIEHNS] HEPABEHCTB;

CBOOO/IHO ONEpUPOBATh MOHATUSMHU: MHOTOYJIEH OT OJIHOM IIEPEMEHHON, MHOI'OWIEH C L[EJIBIMU
ko3¢ duLmeHTaMi, KOPpHU MHOTOWIEHA, MPUMEHSTH JeJIEHUE MHOTOWIEHA HA MHOTOUJIEH C OCTAaTKOM,
teopemy be3y u reopemy Buera qiis pemienus 3anay;

cBOOO/IHO ONIEpUPOBATh MOHATUSAMU: CUCTEMA JIMHEMHBIX ypaBHEHUH, MaTpULA, OIPEIECIIUTEND
MaTpullbl 2 X 2 ¥ €ro TeOMETPUUYECKUNA CMBICH, UCIIOJIb30BaTh CBOMCTBA ONpenenuTens 2 X 2 1Jis Bbl-
YUCJIEHUS €r0 3HAYEHHMs], IPUMEHSTh ONPEICIUTENN JIUIS PEIICHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUM,
MOJEJIMPOBATh PEAIbHBIE CUTYalluU C ITOMOILIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUW, UCCIEA0BATH MO-
CTPOEHHBIE MOJIENIN C IOMOLIbIO MaTPUIL ¥ OIIPENEIUTENEH, UHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIb-
TaT;

HCIIOJIb30BaTh CBOMCTBA IEHCTBUI C KOPHSIMU JJIsl IPpeoOpa30BaHus BIPAKECHHUIA,

BBITIOJHSATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUN, COAEPKAIIUX CTEIIEHU C PALlMOHAIBHBIM
[I0Ka3aTeseM;

MCIIOJIB30BATh CBOMCTBA JIOTaprU(pMOB IJIsl TPeoOpa3oBaHus JTorapu(MUIECKUX BBIPAKECHUH;

cBOOOJHO OMEPUPOBATH MOHATUSMU: UPPALMOHAIBHBIE, MTOKa3aTeNbHbIE U Jorapudmuueckue
YpaBHEHUS, HAXOJIUTh UX PELICHUS C MOMOUIbIO PABHOCUIIBHBIX MEPEXOJ0B WM OCYILECTBIISIS IIPO-
BEpPKY KOpHEH;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpHUYECKHE (hOPMYITBI I IpeoOpa3oBaHusl TPUTOHOMETPHYE-
CKHX BBIPaKECHMUII;

CBOOOJHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, IPUMEHATh HEOOXO0Iu-
Mbl€ (POPMYJIBI AJIs1 PELLIEHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX YPABHEHMIA;

MOJIETTMPOBATh PEANIbHBIE CUTYallUM Ha SI3bIKE areOphl, COCTABIATH BBIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA 110 YCJIOBHIO 3a/1a4M, UCCIEN0BATh IOCTPOECHHBIE MOJIEH C UCIIOIb30BAaHUEM amnmapara
anreOpsbl.

DyHKIUH U TPaQUKH:

CBOOOJTHO OTIEPUPOBATH MOHITHUAMU: (PYHKITUS, CTIOCOOBI 3a1aHus (PYHKIINHU, B3aUMHO 00paTHBIE
GyHKIIUHM, KOMIO3UIUS PYHKIMMA, TpaduK GYHKIUH, BBITOIHITH dJIEMEHTapHbIE TPe00pa30oBaHUs Tpa-
¢uKoB QyHKIMII;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: 00JIaCTh ONPEIEICHHS] 1 MHOYKECTBO 3HAU€HUN (PyHKIUH,
HYJIU QYHKIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,

CBOOO/THO ONIEPUPOBATH MOHATUAMU: YETHBIC M HEUETHBIE PYHKLUH, TEpUOANYECcKUe QYHKIINY,
MPOMEXYTKH MOHOTOHHOCTH (YHKIIMM, MAaKCUMyMbl M MHUHUMYMBI (QYHKIIUH, HauOoOJbIIee U
HauMeHbllIee 3HaUYeHNe QYHKIUU Ha IPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTENIEHHas! (QYHKIUS C HATYPaJbHBIM M II€JIbIM ITOKa3aTe-
neMm, rpaduK CTENeHHON (PYHKIMH C HATypaldbHBIM M IEJIBIM MOKa3aTeneM, rpaduk KOpHS n-oi cTe-
MeHu Kak (QyHKIMKU 0OpaTHOM CTETIeHU C HATYpalbHBIM ITOKa3aTeleM;

OTIepUPOBATH MOHATUSMU: TUHEITHAS, KBaIpaTUYHAas U IPOOHO-TMHEHHAs QYHKIIUU, BHITIOTHATH
AJIEMEHTapHOE MCCIIe0BAHNE U TIOCTPOEHUE UX TpaduKOB;

cBOOO/IHO ONEpUPOBaATh MOHATHUAMU: MOKa3aTelbHas U jJorapudmuueckas GyHKIUU, UX CBOM-
CTBa ¥ rpaviKu, UCIIONH30BATh UX TPAdUKHU I PEIICHUS] ypaBHEHU;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: TPUTOHOMETPUYECKAs OKPY>KHOCTh, ONPEIEICHNUE TPUTO-
HOMETPUYECKNX (QYHKIIUI YHUCIOBOrO apryMeHTa;
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UCTOJIb30BaTh rpaduku (GyHKIUIH A1 HCCIIeTOBAHUS IPOIIECCOB M 3aBUCUMOCTEH IPU PeILICHUN
3ajad U3 JPYrUx y4eOHBIX IPEAMETOB M PEaJbHOW JKU3HH, BBIpaXKaTh (OpMysiaMU 3aBUCUMOCTH
MEXy BEJINYUHAMY;

Havyana maTeMaTH4eCcKOro aHajim3a:

CBOOOJHO ONEpUPOBATh MOHATHAMU: apupMeTHYecKas 1 TeOMETpHUECKas Iporpeccus, 6ecKo-
HEYHO yOBIBaoIasi reoMeTpuyecKas Iporpeccus, JIMHEHHbIN U SKCIOHEHIUAIbHBIN pocT, hopMmyia
CJIOXKHBIX IPOLIEHTOB, UMETh IIPEJICTABICHUE O KOHCTAHTE;

HCIIOJIB30BATh NIPOTPECCUU ISl PELICHUS PEAVIBHBIX 3a]a4 IIPUKIIATHOTO XapaKTepa;

CBOOOJHO ONIEpUPOBATh MOHATHAMHU: TTOCIEI0BATEIFHOCTD, CIIOCOOBI 3a1aHUS TIOCIIEI0BATEb-
HOCTEW, MOHOTOHHBIE U OIPAaHUYECHHBIE IIOCIEA0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOKICHHUS MaTe-
MaTHYECKOI0 aHalIN3a KaK aHajau3a OECKOHEYHO MaJblX;

CBOOOJHO ONEpUPOBATh MOHATHIMU: HETIPEPhIBHBIC (PYHKIIMHU, TOUKH pa3pbiBa rpaduka GpyHK-
[IUH, aCUMIITOTHI rpaduka QyHKINH;

CBOOOJHO OIIEpUpPOBATh MOHATHEM: (PYHKIUS, HENPEphIBHAs HAa OTpe3Ke, IPUMEHSATh CBOMCTBA
HeNpepbIBHBIX (DYHKIMIHA 1J1s1 peleHus 3a1ay;

CBOOOJHO OTIEpPUPOBATh MOHATHAMU: IIEPBast K BTOPAsk MPOU3BOAHbBIE (PYHKIINH, KacaTelabHAas K
rpaduKy QyHKIUH,

BBIUUCIIATh NPOU3BOJHBIE CYMMBbI, IPOM3BEACHUS, YACTHOTO U KOMIIO3MLIMHU JIBYX (DYHKLUH,
3HATh POU3BOIHBIC FTIEMEHTAPHBIX (PYHKIIHIA;

HCI0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIIEHUs 3a]1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OII€pallli HaJl MHOXKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JJIsl ONMCAaHUs PEATIbHBIX IIPOLECCOB U SIB-
JICHUH, TP pelIeHNH 3a]a4 U3 IpYruX y4eOHbIX NPEIMETOB;

cBOOO/IHO ONEpUPOBAThH MOHATUSAMU: ONPEEIIEHUE, TEOpEMa, YpaBHEHHE-CIIEACTBHE, CBOWCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCHIIbHBIC YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce 00ydaronuiics MoIyduT CIeIyIOIuUe PeIMETHbIE PE3YIbTaThl
10 OTZEIbHBIM TeMaM paldoueill mporpamMmsl y4eOHOro Kypca «Anredpa ¥ Hadajla MaTeMaTHYeCKOTro
aHaIM3a»:

Yuciia 1 BbIYMCICHUSA:

CBOOO/JTHO OTIEPHPOBATh MOHATUSMU: HaTypaJlbHOE U LIEJI0€ YUCII0, MHOXKECTBA HATYPaJIbHBIX U
LIETIBIX YKCETI, UCTIOJIh30BaTh MpU3HaKu JAenuMocTH nensix uncen, HOJ u HOK naTypanpHbIX uncen
JUISL peIeHus 3a/1a4, IPUMEHATh alNropuTM EBkinaa;

CBOOO/THO ONIEPUPOBATH MOHATHEM OCTaTKa IO MOJYJIIO, 3alIUChIBATh HATypaJIbHbIE YUCIIA B Pa3-
JIMYHBIX MMO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

cBOOOHO ONEpUPOBATh MOHITUSIMH: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX YHCEl,
MIPEJICTaBIATh KOMIUIEKCHBIE YHCia B alredpandeckoil U TPUrOHOMETPUUECKOH (opMe, BBIMOIHSITD
apupMeTHYeCcKe Orepaluy ¢ HUMU U n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh MOHATUAMU: UpPpalMOHAJIbHBIC, TIOKAa3aTelbHbIE U JIorapu(MUIecKre
HEPABEHCTBA, HAXOJUTh X PEIICHMS C IOMOIIbIO PAaBHOCUIIBHBIX NIEPEXOIOB;

OCYILIECTBIISITH OTOOP KOPHEN MPU PEIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO OTIEpUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHITh HEOOXOIH-
MbI€ (POPMYJIBI ISl pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: CUCTEMa U COBOKYITHOCTh YPaBHEHHUH U HEPABEHCTB, paB-
HOCWJIBHBIE CHCTEMBI U CUCTEMBI-CJICICTBUS, HAXOAUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEN PaLHo-
HAJIbHBIX, UPPALIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(MUUIECKUX YpaBHEHUH U HEPABEHCTB;
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pemaTh panroHalbHbIe, UPPAIMOHAIbHBIC, TIOKA3aTeNbHbIC, JJIOTapU(PMUIECKHE U TPUTOHOMET-
pUYECKHE YPaBHEHHUS U HEPABEHCTBA, COJEPKALINE MOAYIIHM U TapAMETPBI;

IPUMEHSATH rpauueckue METOIbI Ul PELIeHUs ypaBHEHUH M HEPABEHCTB, a TAKXKE 3aay ¢ Ia-
pamerpamu;

MOJICIMPOBATh PEANbHBIC CUTYAIlMH Ha S3bIKE aNreOpbl, COCTABIATh BBIPAKCHHS, YPAaBHEHHS,
HEPABEHCTBA M UX CUCTEMBI 110 YCJIIOBHUIO 3a7a4i, UCCIIEN0BATh TIOCTPOCHHBIE MOJIENH C UCIIOIb30Ba-
HHUEM annapaTa anreopsl, MHTEPIPETUPOBATh MOJIyYEHHBII pe3ybTar.

DyHKIUH U TPaQUKH:

CTPOUTH IrpahMKy KOMIO3HINHU (DYHKIIHIA C TOMOIIBIO AJIEMEHTAPHOTO NCCIICAOBAHMS U CBOMCTB
KOMIIO3ULIUH JIBYX (DYHKLUH;

CTPOUTH TeoMeTpHuUeckre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;

CBOOOTHO ONIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIHA;

NPUMEHATHh (PYHKIMH [T MOJCTUPOBAHMS U MCCIIEIOBAHUS PEANBbHBIX IPOLIECCOB.

Havaja maTeMaTH4eCKOI0 aHAJIM3a:

UCIOJIb30BATh MPOU3BOJHYIO ISl UCCIIEI0BAHUS (YHKIIMU HA MOHOTOHHOCTb U AKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS PYHKIIMU HENTPEPHIBHON HA OTPE3KE;

HCI0JIb30BaTh MPOU3BOJHYIO Ui HAXOXKJIEHUS HAWIYYILIEro pelieHus B MPUKIAIHBIX, B TOM
4HCJIe COLMAIbHO-9)KOHOMUYECKHUX, 3a/ladax, AJIs ONPEEIIEHNs CKOPOCTH U YCKOPEHHUs IIpoliecca, 3a-
JTaHHOTrOo (GOpMYIoi 1in rpaduKoM;

cBOOO/IHO OIIEPUPOBATH MOHATHAMU: IEPBOOOPA3HAs, ONPEAEIEHHBIN HHTETpall, HAXOIUTH Iep-
BOOOpa3HBIC AIIEMEHTAPHBIX (DYHKIMIA ¥ BBIYUCISATH HHTETpait 1o popmyne HeroTona-JIeitOnuna;

HaXO/UTh IUIOLIA/IU INIOCKUX GUTyp U 00BEMBI TEJI C TOMOILBIO HHTErPaa;

UMETh MPEeACTaBICHNE O MaTEMaTHUECKOM MOJIETMPOBAaHUM Ha MpUMepe cocTaBieHus audde-
PEHLUAIBHBIX YPABHEHUN;

pelarh NpUKJIaIHbIe 3aa4i, B TOM YHCJE COIMAIbHO-DKOHOMUYECKOI0 U (PU3NYECKOTO XapaK-
Tepa, CpeICTBAMU MaTEMaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonnyectBo yacos
Ne HanmeHoBaHMe pa3eioB U TeM MPO- DnexTpoHHbIe (ITUPPOBEIE) 00-
n/m rpaMMblI Bcero Komrporte- Hpaxrutie- pa3oBaTeNbHBIE PECYPCHI
HbIE PabOTHI CKHe pabOoThI
MHOXECTBO NEUCTBUTEIBHBIX Ynced. MHO- https://resh.edu.ru/

1 ro4jieHsl. PanimoHanbHble ypaBHEHUS U Hepa- 24 1 https://www.yaklass.ru/
BeHCTBa. CUCTEMBI IMHEWHBIX YpaBHEHHH https://mob-edu.ru/

https://resh.edu.ru/

2 Oymxipi u rpaduxu. Crenentas Gymxips ¢ 12 1 https://www.yaklass.ru/
IIEJTBIM TIOKa3aTelIeM https://mob-edu.ru/
ApudmMeTrHuecKkuii KOpEHb N-0if CTEIEHN https:/Iresh.edu.ruf

3 p p ' 15 1 https://www.yaklass.ru/
WppanmoHainbHbie ypaBHEHUS https://mob-edu.ru/
[TokazarenbHas GyHkims. [loka3arenbHbIe https://resh.edu.ru/

4 ABHCHIS YHKHIA, 10 1 https://www.yaklass.ru/
P https://mob-edu.ru/

https://resh.edu.ru/

5 f;;jpnfziiel:;aﬂ ymxupa. Jlorapudie- 18 1 https://www.yaklass.ru/

yp https://mob-edu.ru/
TpuroHoMeTpuveckre BRIpOKEHUS U ypaBHE- https://resh.edu.ru/

6 HEH P P P 22 1 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

7 [MocreoBaTeIbHOCTH U MPOTPECCUH 10 1 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

8 HenpepwiBabie dynkiuu. [IponsBoanas 20 1 https://www.yaklass.ru/
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https://mob-edu.ru/

[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

9 - 5 2
3HAHHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
11 KJIACC
KommuecTBo yacos
Ne HanmeHnoBaHue pa3iesioB U TeM MPoO- DnexTpoHHbIe (TTUPPOBEIC) 00pa3o-
n/n rpamMMebl Bcero Kontpons- Hpaxrute- BaTeJIbHBIE PECYPCH
HBIE pabOThI CKHE paboThI
HccnenoBanne GpyHKIHA ¢ TOMOIIBIO TIPOU3- https:/fresh.edu.ru/

1 BOJHOR 22 1 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

2 [TepBoOOpa3Has u UHTErpa 12 1 https://www.yaklass.ru/
https://mob-edu.ru/

I'paduxu TpUTOHOMETPHUYECKUX (HYHKITHHA. https://resh.edu.ru/
3 TpuronoMeTpuyecKie HepaBeHCTBA 14 L https:/Awww.yaklass.ruf
https://mob-edu.ru/
i ) https://resh.edu.ru/

4 ppalnoHaNbHBIE, TOKAa3aTeNbHBIC U JIOTa 24 1 https://www. yaklass. ru/
pudmMuUecKkue HepaBeHCTBA https-//mob-edu.ru/
https://resh.edu.ru/

5 KommiekcHbie unca 10 1 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

6 HarypainbHble U 11e71bIe Yrcia 10 1 https://www.yaklass.ru/

https://mob-edu.ru/
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Cucremsl PpaluOHAJIbHBIX, HPppAllHOHAJIbHBIX

https://resh.edu.ru/

[OKa3aTeabHBIX U JIOTapu()MUIECKUX YpaB- 12 1 https://www.yaklass.ru/

HCHHI https://mob-edu.ru/
https://resh.edu.ru/

3aja4n ¢ mapaMmeTpamu 16 1 https://www.yaklass.ru/
https://mob-edu.ru/

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 16 2

3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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I'eomeTpus

IHHOACHUTEJIBHAA 3AIIUCKA

I'eomerpust siBiseTCsl OHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro ooOuero oopa3oBaHus,
TaK Kak o0ecreyrBaeT BO3MOXKHOCTb U3yYeHUs AUCHUILUIMH €CTECTBEHHO-HAyYHOH HaIlPaBJICHHOCTH
U MIPEIMETOB 'yMaHUTAPHOTO [uKiIa. [I0CKOIBKY JIorn4ecKkoe MbIIIIeHHE, (hopMupyemoe mpu usy-
YEHUHU 00YYaIOUMMHCS TTOHATUIHBIX OCHOB I€OMETPHUH, IIPU JI0KA3ATEILCTBE TEOPEM U TIOCTPOCHUHU
LENIOYKH JIOTUYECKUX YTBEPIKICHUMN IIPU PELICHUU I'€OMETPUUYECKUX 3a/ad, YMEHUE BBIIBUIATH U
OIIpOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO HCIIONIB3YIOTCS IIPU PEIICHUHN 3a]a4 €CTECTBEHHO-HAy4-
HOTO ITUKJIA, B YACTHOCTH (PU3UYECKHX 3a/1a4.

Lenb ocBOGHUS TPOTPaMMBI y4eOHOTO Kypca «I'eoMeTpus» Ha yriayOI€HHOM YpOBHE — pa3BH-
THE UHAUBHUYaTbHbBIX CIIOCOOHOCTEH 00yUaromuxcst Ipyu U3y4YEeHUHU T€OMETPHUHM, KaK COCTABIIAIOLIECH
npeaMeTHOM obnactu «MaTemaTuka U MHPOpPMaTHKay yepe3 o0ecrieueHre BO3MOKHOCTH Ipruoope-
TEHUS U UCTIOIb30BaHUs 0oJiee rIyOOKUX T€OMETPHUSCKUX 3HAHUH U ACHCTBHM, ClIeU(UIHBIX T€0-
METPHUH, 1 HEOOXOAUMBIX JJISl YCIIEITHOTO MPO(HECCHOHAIBHOTO 00pa30BaHMs, CBI3aHHOTO C UCTIOJb-
30BaHUEM MATEMAaTHUKH.

[IpuopuTeTHBIMM 33jauaMH Kypca F€OMETPHH Ha YriyOJIEHHOM YpOBHE, PACHIMPSIOIIMMU U
YCWJINBAIOIKUMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

paciiipeHue MpeACcTaBICHUs O TEOMETPUN KaK YaCTH MUPOBOM KYJIbTYpbl U (pOPMUPOBaHUE
OCO3HAHUs B3aMMOCBS3M F€OMETPHUH C OKPYXKAIOIIUM MUPOM;

(dbopMHUpOBaHKE MPEACTABIECHUS O IPOCTPAHCTBEHHBIX (PUTr'ypax Kak O BaKHEHIINX MaTeMaTH-
YECKUX MOJIEJISAX, O3BOJISIOLIUX OMUCHIBATH U U3y4YaTh Pa3HbIC SBJICHUS OKPYXKAIOIIET0 MUpa, 3Ha-
HUE TIOHATUHHOTO amnmapara 1o pasjzeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMHpoBaHKE YMEHUS BIIaJIeTh OCHOBHBIMH MOHATUSMH O IPOCTPAHCTBEHHBIX (PUTYypax U UX
OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (HOpMyS U YMEHUE UX MPUMEHATh, YMEHUS JOKa3bIBaTh
TEOPEMBbI U HaXOUTh HECTAaHAAPTHBIE CIIOCOOBI PELICHUS 3a1ay;

(hopMHpOBaHHE YMEHUS paclo3HaBaTh Ha YEPTEKAX, MOJIENSIX U B peallIbHOM MUPE MHOT'OI'PaH-
HUKH U TeJla BpallleHUs, KOHCTPYUPOBATh F€OMETPUUECKHE MOJIEIIH;

(dbopmMHpoBaHKE TOHUMAHUS BO3MOXXHOCTH aKCHOMAaTUYECKOT'O MOCTPOSHHSI MaTeMaTHUECKUX
Teopuid, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPH NMPOBEIEHUH PACCyKICHUII;

(hopMHpOBaHHNE YMEHUS BIIAJIETh METOJaMH JJ0Ka3aTeNbCTB U aITOPUTMOB PEILIEHUs, YMEHUS
UX IPUMEHATH, IPOBOJUTH J10Ka3aTeIbHbIE PACCYKICHUS B X0JI€ PEIIEHUsI CTEPEOMETPUUECKUX 3a-
Ja4 ¥ 3a/1a4 ¢ IPaKTUYECKUM coJiepkKaHueM, (OpMUPOBaHUE MPEICTABIEHUS O HEOOXOIUMOCTH J10-
Ka3aTeIbCTB MIPU 0OOCHOBAaHMH MaTeMaTHUECKUX YTBEPKACHUN U POJIM aKCHOMATUKU B IPOBEICHUN
JeNYKTUBHBIX PacCyXICHUM;

pa3BUTHE U COBEPILIEHCTBOBAHHE MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CIOCOOHOCTEH 00ydaro-
LIUXCs, I03HABATEIbHOW aKTUBHOCTH, UCCIEA0BATENbCKUX YMEHUN, KPUTUUHOCTU MBILIUIEHUS, UH-
Tepeca K U3y4EHHUIO T€OMETPHH;

(dbopMupoBaHHe PYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUH: YMEHHS paclio3Ha-
BaTh MPOSIBJIICHNS T€OMETPUUECKHUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEN B pealbHbIX )KMU3HEHHBIX
CUTYallUSAX U MPH U3YUYEHUH JPYTrUX YIeOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMED-
HOCTEH, MOJIETIMPOBAHUS PEAbHBIX CUTYalMH, NCCIEI0BaHNS IIOCTPOEHHBIX MOJIENEN, HHTEPIIPETA-
LMY TIOJTyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COZIEpKaTEILHBIMU JTUHUSAMH yaeOHOTO Kypca «['eomerpus» B 10—11 kmaccax siB-
sat0Test: «lIpsiMble M ITIOCKOCTH B NPOCTPaHCTBE», «MHOrorpanHukny, «Tena Bpamenus», «Bek-
TOPBI U KOOPJUHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBE.
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Cohopmynupoannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPHUPOBATH MOHATUAMUY, pelie-
BaHTHBIMHM F€OMETPUU Ha YriyOnéHHOM ypoBHe o0yueHus B 10—11 kimaccax, OTHOCUTCSI KO BCEM CO-
Jiep>KaTeJIbHBIM JINHUSAM y4eOHOro Kypca, a pOpMHpPOBaHUE JOTMUECKUX YMEHUH paclpesiensieTcs: He
TOJILKO TIO COJIEPKATEIbHBIM JIMHUAM, HO U 10 Toxam oOyuenus. Coaepxanue o0pa3oBaHus, COOT-
BETCTBYIOIIIEE IPEMETHBIM pe3yiibTaTaM ocBoeHus1 DenepanbHoil pabodeii mporpaMMel, pacipese-
JNEHHBIM 110 T0/1aM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUH-
LUIHMAJIBHBIM BOIpOCcaM 00ydaroniyecss oopalanuch HEOAHOKPAaTHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIA/ICHUE TE€OMETPUUECKUMU MOHATUSAMHU U HABBIKAMH MOCJEIOBATENBHO U MOCTYNATEIbHO, C CO-
OJII0ZICHUEM MIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY F€OMETpH-
YEeCKHUX MPEJCTaBICHUN 00yJaroIMXCsl, pacliupsist U yriyOssis e€, oopa3ysi IpOUYHble MHOXKECTBEH-
HBIE CBSI3U.

[lepexox K U3y4EeHUIO TEOMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:

co3naTh ycnoBus it Auddepennnani 00ydeHust, MOCTPOSHHS WHANBUAIYAIBHBIX 00pa3oBa-
TEeJBbHBIX IPOrpaMM, 00ECIIeUUTh YTiayOJIEHHOE N3yUeHHE FEOMETPUH KaK COCTaBIIsomEel yaeOHOro
npeamera «MaTeMaTuka;

MOJITOTOBUTH OOYYAIOMIMXCS K MPOJIODKEHHUIO U3YYECHUSI MAaTEMATUKH C YI€TOM BeIOOpa Oymy-
e npodeccun, odecrednBasi IPEeMCTBEHHOCTh MEX/Ty OOIIMM U MPOo(eCcCHOHALHBIM 00pa3oBa-
HUEM.

Ha usyuyenue yueOHoro kypca «I'eomeTpusi» Ha yriyOia€HHOM ypoBHe oTBoauTcs 204 yaca: B
10 kimacce — 102 yaca (3 yaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B Heneno).

COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSI cTepeoMeTpuu. Touka, mpsimasi, INTIOCKOCTh, MPOCTPaHCTBO. [ToHsiTHE 00
AKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3anMHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapallIeTIbHbIE U CKpe-
uBaroImecs npsmele. [IpusHaku ckpenuBaromuxcs npsmeix. [lapamienbHOCTh TPSIMBIX U IITOCKO-
CTEeH B MPOCTPAHCTBE: MapasuiebHbIE MPSMbIE B MPOCTPAHCTBE, MAPALIEIHLHOCTh TPEX MPAMBIX, T1a-
paJIeNbHOCTH MPSIMOM U TIIOCKOCTH. [lapaiiienbHoe U IEHTpaIbHOE MPOEKTUPOBAaHUE, U300pakeHNE
¢uryp. OCHOBHBIE CBOICTBA MapaIeNbHOTO MpoeKkTupoBaHus. M300paxenue Guryp B napaiienb-
HOM MPOEKIHH. YTIIbI C COHANPABICHHBIMA CTOPOHAMHU, YTOJl MEXIY NPSIMBbIMU B TpocTpaHcTBe. [la-
paIeNbHOCTD IIOCKOCTEM: MapaliyiebHbIE MITOCKOCTH, CBOMCTBA NMapaliebHbIX M1ockocTel. [1po-
CTEHIIINE MPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadIp, MapajuiesieIuIe], TOCTPOCHHUE Ce-
YEHHUM.

[lepneHUKyISIPHOCTh NMPSAMOW U IUIOCKOCTH: MEPHEHIUKYISIPHBIE MIPSIMbIE B TPOCTPAHCTBE,
MPSIMBIE TTapaJUIEIbHBIC U MIEPIICHINKYIISIPHBIC K TNIOCKOCTH, MPU3HAK MEPIICHIUKYIISIPHOCTH TPSIMOM
Y TIJIOCKOCTH, TEOpEMA O MPAMOU MEPIEHANKYIISIPHOMN IITOCKOCTH. OPTOrOHAIIbHOE MMPOEKTUPOBAHUE.
[lepnenuKymnsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE OT HPSIMOM 110
TJIOCKOCTH, IPOEKIHsI (PUTYPHI Ha MIIOCKOCTh. [lepneHauKyIsIpHOCTh MI0CKOCTEN: MPU3HAK MEePIIeH-
JTUKYISIPHOCTH JBYX IIOcKOcTel. Teopema o TpEx neprneHauKyspax.

VYriael B OpOCTPAHCTBE: YroJl MEXKIY MPSAMOU U IUIOCKOCTBHIO, IBYTPAHHBIN YToJl, JTUHEHHBIN
YroJl IByrpaHHOro yria. TpéXrpaHHblidi © MHOTOTpaHHbIe yriibl. CBOMCTBA IJIOCKUX YIJIOB MHOIO-
rpaHHoro yria. CBONCTBA IJIOCKUX W JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopemMbl KOCHHYCOB
Y CUHYCOB JJIsl TPEXTPAHHOTO yIJia.
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MHOrorpaHHUKHU

Bubl MHOrOrpaHHUKOB, pa3BEPTKa MHOrOrpaHHuka. [Ipusma: n-yroipHas npusma, npsmas u
HaKJIOHHAasl IIPU3Mbl, OOKOBasl U IOJHAs MOBEPXHOCTb Npu3Msbl. [lapamienenunesn, npsMoyroabHbIi
napajuleJenuIe] 1 ero ceorcrea. Kparyaiimye mytv Ha IOBEPXHOCTH MHOrOrpaHHuka. Teopema
DOiinepa. [IpoctpancTBenHas teopema [ludaropa. [Tupamuga: n-yronbHas nmupamMuaa, MpaBuwIbHAS U
yceuéHHas nupamuipl. CBoiicTBa pédep n OOKOBBIX TpaHel MpaBWIIbHONW nmupamujsl. [IpaBuiibHbIE
MHOTOTPaHHMKU: NpaBUiIbHAS IIPU3Ma U NpPaBUJIbHAS NMUpaMHa, NIPaBUIIbHAS TPEYroJIbHAs IUpa-
MU/Ia ¥ IPaBHIIBHBIN TeTpasap, Kyo. [IpeacraBienne o mpaBMIIbHBIX MHOTOTPaHHUKAX: OKTA3P, J10-
JEKadIP U UKOCAdIP.

Beruuciienue 31€MEHTOB MHOIOIpaHHUKOB: pEOpa, quaroHany, yrisl. [lnomane 60koBoil no-
BEPXHOCTH U MTOJHON OBEPXHOCTH NMPSMON IPU3MBI, IUIOIAAb OCHOBAHUM, TeOpeMa 0 G0KOBOII 110-
BEPXHOCTH MpsMOH npu3Mbl. [1omans O0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOM MUpa-
MH/IbI, TEOPEMA O IJIOIIAIN YCEUEHHON TUPAMUBL.

CuMMeTpHsl B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU NPABUJIBHBIX MHOTOTPaHHUKOB. CHM-
METpHs B IIPABWJIBHOM MHOTOTPaHHUKE: CUMMETpUS MapajuleseuIela, CHMMETPUs ITPaBHIIbHBIX
IIPU3M, CHMMETPHSI IPABWIIBHON ITUPaAMUJIBL.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABICHHBIE U IPOTUBOINOJIOXKHO HAIPaBIECHHBIE BEKTOPHI. PaBEHCTBO BEKTO-
poB. JleWCTBUSL ¢ BEKTOPAMH: CIIOKEHUE W BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB,
YMHOKEHHUE BeKTopa Ha uncio. CBoiicTBa cioxkeHus: BeKTOpoB. CBONCTBA YMHOXKEHUSI BEKTOpa Ha
yucio. [lonstue kommanapHeie BeKTopsl. IIpu3Hak komIutanapHocTy TpEX BEKTOpoB. IIpaBuio na-
pamtenenumena. TeopemMa O pas3oKEHUU BEKTOPA IO TPEM HEKOMILIaHApHBIM BeKkTOpam. IIpsmo-
yroJibHasi CUCTEMa KOoOopAuHaT B mpoctpaHcTBe. KoopauHarts! BekTopa. CBsi3b MEX 1y KOOpAMHATAMU
BEKTOpa U KOOpJAMHATAMU TOUEK. YTOJI MeXAy BekTopamu. CKallspHOE TPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[TonsTHS: MMWIMHAPUYECKAs TOBEPXHOCTh, KOHMUECKAsl IOBEPXHOCTh, cpepuueckas moBepX-
HOCTh, 0Opa3yroliie noBepxHocteil. Tena BpalieHus: UINHIP, KOHYC, YCeUEHHBIH KOHYC, cdepa,
map. BzaumHoe pacnonoskeHue cepsl U MIOCKOCTH, KacaTellbHas MI0CKOCTh K cdepe. M300paxe-
HUE TeJl BpallleHus Ha IIockocTu. Pa3BépTka uunHapa u KoHyca. CummeTpus chepsl U 1mapa.

O6BEM. OcHOBHBIE CBOICTBAa 00BEMOB Tel. Teopema 06 00bEME NMPSAMOYTOIBLHOTO Mapasiielie-
numnezaa u ciaenctsus u3 He€. O0bEM npsIMON M HAKJIOHHOM MPU3MBL, IIMJIMHAPA, THPaMU/IbI U KOHYCA.
OO0BEM mapa 1 1apOBOTO CEIMEHTA.

KomOuHnammu Ten BpalieHus 1 MHOTOrpaHHUKOB. [Ipru3ma, BriricanHas B LWJIMHAP, ONMCAHHAs
okoJo munHapa. [lepeceuenue chepsl v mapa ¢ miockocTso. Kacanue mapa u cepbl IIIOCKOCTBIO.
[ToHsiTHE MHOTOTPaHHKKA, OMTMCAHHOTO OKOJIO cpephl, cephl, BIMCAHHON B MHOTOTPAHHUK HIIH TEJIO
BpalllCHUS.

[Tnomans MOBEPXHOCTH LMJIMHAPA, KOHYCa, Miomaas cepsl u e€ yacreid. [logobue B mpo-
ctpadcTBe. OTHOIIEHHE 00BEMOB, IIJIOIIA IEH TOBEPXHOCTEH 10100HBIX (huryp. [Ipeodpazoanue mo-
noOwusi, romoteTHs. Pemenue 3a1a4 Ha MIIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKHX METOIOB.

[TocTpoeHne ceueHHit MHOTOIPaHHUKOB M TE€J BPALIEHUS: CeUeHHsI LIMIIMHApa (MapajiesbHO U
MIEPIEHIUKYJIIPHO OCH), CEYEHUs KOHYca (IapasuleJbHble OCHOBAHMIO U MPOXOJSLINE Yepe3 BEp-
IIMHY), CEYeHHsI Iapa, METO bl TOCTPOCHHUS CEUEHUN: METO/I CIIE0B, METO/] BHYTPEHHETO MPOEKTH-
POBaHMsI, METO/T IEPEHOCA CEKYIIEH MITOCKOCTH.
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BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu HajJ BEKTOpamMu. BekTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEeKTOpHOro yMHOkeHus. [IpsmoyronbpHas cucrema koopAauHaT B npoctpancTse. Koopau-
HaTHI BeKTopa. Pa3noxkenue Bekropa 1o 6aszucy. KoopanHaTHO-BEKTOPHBII METOI IPH PEIICHUH T'€0-
METPUUYECKUX 3a]a4.

JBUKeHHMsI B MPOCTPAHCTBE

JIBxenus npoctpanctBa. OtoOpakenus. JIBuxeHus u paBeHCTBO ¢Guryp. OOmue cBolicTBa
JBYKEHUN. Buabl NIBM>KEHMI: NTapaJuIebHBIN IIEPEHOC, LEHTpalbHasl CHMMETPHUs, 3€pKaJIbHAs CUM-
METpHs, TOBOPOT BOKPYT npsimoid. [IpeoOpazoBanust monobus. [Ipsmas u cdepa Ditnepa.

Ilnanupyembie pe3yJbTAThl OCBOCHHUA Y4e€OHOI0 Kypca «reoMeTpus (yriryoJieH-
HbI/l YPOBEHb) HA YPOBHE CPeHero o01ero ooOpa3zoBanusi

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTH I'PAXkKIAHCKOHN MO3UIIUU 00YJAIOIIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUMCKOro oOlIecTBa, MPEACTaBICHUE O MAaTEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHbIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKAaHCKOro oduiecTBa (BbIOOpPHI, OIPOCHI U APYroe),
YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMU MHCTUTYTaMU B COOTBETCTBHHM C UX (DYHKIHUSIMU U
Ha3HAYCHHEM,;

2) naTpuoTHYeCcKoe BOCIIMTAHUe:

c(OPMUPOBAHHOCTh POCCUNCKON TPpaKAAHCKOW HIEHTUYHOCTH, YBOKEHUS K MPOILJIOMY U
HACTOAILEMY POCCUICKOI MaTEMATUKH, IEHHOCTHOE OTHOLIEHHE K JIOCTH)KEHUSIM POCCUMCKUX MaTe-
MaTUKOB M POCCHMCKOM MAaT€MaTH4E€CKOW ILIKOJbI, UCIOJIB30BAHUE JTUX AOCTHIKEHHMH B JPYTHUX
HayKax, TEXHOJIOTHSIX, cpepax SIKOHOMHKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HaHME JIYXOBHBIX IIEHHOCTEH pOCCUIICKOro Hapoja, cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMs, STUYECKOTO NTOBEACHHUSI, CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JTOCTH)KEHNI HAyKU
U JAESTEIbHOCTHIO YUEHOT 0, OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO Oy1yILIero;

4) 3cTeTHYeCKoe BOCMIUTAHME:

ICTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOYAs ICTETUKY MaTEMAaTHUECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 33/1a4, peIIeHUH, pacCyXI€HH, BOCIPUUMUYUBOCTb K MATEMaTUYECKUM aCIIeKTaM pa3iiny-
HBIX BUJIOB HCKYCCTBA;

5) puznyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTh YMEHHS PUMEHITh MaTeMaTHUECKUE 3HaHUS B HHTEpecax 3/I0pOBOTO U
6e3omacHoro obpasza KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3J0POBOE MUTAHUE,
cOamaHCUpPOBAaHHBINA PEXXUM 3aHATHI U OTJbIXA, peryisipHas (pusndeckas akTUBHOCTD), (hU3HuecKoe
COBEpIICHCTBOBAHNE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTB K TPYZy, OCO3HAHHE IEHHOCTH TPYIOJIIO0MS, HHTEPEC K Pa3InIHbIM chepam mpo-
(beccroHaTbHON AEATENbHOCTH, CBI3aHHBIM C MaTEMAaTUKON M €€ MPUJIOKEHUSIMHU, YMEHHE COBep-
aTh OCO3HAHHBIN BBIOOP OymyIiei nmpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC )KH3HEHHBIE TUIAHHI,
TOTOBHOCTB M CHOCOOHOCTH K MaTEMaTHIECKOMY 00pa30BaHHIO U CAMOOOPa30BaHHUIO HA TPOTSHKCHUH
BCEH KHU3HU, TOTOBHOCTh K aKTUBHOMY Y4YacTHUIO B PELIEHUH NPAKTUUECKUX 3a7a4 MaTEMaTHUECKON
HaIpaBJIEHHOCTH;

7) 3Ko0J0rnYecKoe BOCIIUTAHME:
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c(hOPMHUPOBAHHOCTH IKOJIOTHUECKOM KYIbTYPHI, TOHUMAHUE BIUSHUS COLUATBHO-I)KOHOMUYE-
CKHX TPOLIECCOB HA COCTOSTHUE MPUPOIHON M COLMAIBLHOM Cpelibl, 0CO3HAHKE TTI00aIbHOIO Xapak-
Tepa HKOJIOTMUYECKUX Mpo0iIeM, OpueHTAIMs Ha IPUMEHEHUE MaTeMaTUYECKIUX 3HAHUHN JIJIS1 peICHUS
3a/1a4 B 00JIACTH OKPYKAIOIIEH Cpe/ibl, INTAHUPOBAHUE MTOCTYITKOB U OLIEHKH UX BO3MOXKHBIX TIOCTIE -
CTBHH JJIs1 OKPY/KAKOLIEH CPEJIbL;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHOU MPAKTUKHU, TOHUMAHHE MAaTEMAaTUYECKOW HAYKH Kak c(hephl 4eIoBeuecKon
JEATEIIbHOCTH, ATAIIOB €€ pa3BUTHUS U 3HAYUMOCTH JJISI PA3BUTHUS LIMBUWIN3ALUH, OBJIAJICHUE S3BIKOM
MaTe€MaTUKU U MaTEMaTUYECKOM KyJIbTypOi KaK CpPEeICTBOM IIO3HAHUSI MUPa, TOTOBHOCTh OCYIIIECTB-
JISATh MIPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTh NHIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHBIE YUeOHbIe 1eHCTBUS

Ba3oBble Joruyeckue aeiicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB, MOHS-
TUN, OTHOILIEHUN MEXIY MOHATHUSAMH, (POPMYIHPOBATH OINpEIeCHHs MOHATHH, YCTaHABIUBATh CY-
IIECTBEHHBIN NMPU3HAK KJIacCU(PHUKAIIUU, OCHOBAHUS /17151 0000IIEHUS 1 CPaBHEHMsI, KPUTEPUU TTPOBO-
JMMOT0 aHaJIN3a;

BOCIIPUHUMATH, POPMYIHUPOBATH U TPEOOPA30BHIBATH CYKICHHUS: YTBEPAUTEIbHbBIC U OTPHIIA-
TeJbHbIC, €IMHUYHbBIC, YACTHBIC U 00IINE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOpEUHs B (akTax, JaH-
HBIX, HAOJMIOJEHUSX U YTBEPIKIEHUSAX, NMPeAsiaraTb KPUTEPUH JUIsl BBISBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEUMI;

JIeaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX YMO3a-
KJIFOUEHHH, YMO3aKIIFOUeHHU I M0 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENBHO JOKA3aTeIbCTBA MaTEMaTHUYECKUX YTBEPKACHUN (IpsIMbIEe U OT
MPOTUBHOTO), BRICTPANBATh apTyMEHTAINIO, TPUBOUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh Ccroco0 perneHust yueOHOH 3a7aun (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOAXOAAIMINNA C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbckue 1elCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI NHCTPYMEHT MO3HAHUs, OPMYITUPOBATH BO-
MPOCHI, PUKCUPYIOIIUE TPOTUBOPEUHE, TPOOIEMY, yCTaHABIUBATH HCKOMOE U TaHHOE, POPMUPOBATH
TUIOTE3Y, apryMEHTHPOBATh CBOIO MO3ULINIO0, MHEHHE;

MIPOBOJUTH CAMOCTOSATEIBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAaHUE MO YCTaHOBJIE-
HUIO 0COOEHHOCTEH MaTreMaTH4ecKoro oObEeKTa, SBJICHMS, MpPOIecca, BBIABICHUIO 3aBUCHMOCTEH
MEXIy 00BEKTaMH, SBICHUSMH, TPOIIECCAMU;

CaMOCTOSITENTbHO (OPMYJIHPOBAaTh OOOOIIEHUS U BBIBOJBI MO pE3yibTaTaM IMPOBEAEHHOTO
HaOJIIO/IeHUs, UCCIIEeI0OBaHMs, OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U
0000IIIeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE NPOLIECCA, a TAKIKE BBIABUIATh MIPEATIONOKEHHS O €TO
Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nundopmanmeii:

BBISBJIATH ACQUIUTH HHGOPMAIUH, JAHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOMPOC U JJIs pe-
LICHUS 3a/1a4U;
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BBIOMPATh MHPOPMALIUIO U3 HCTOYHHKOB PAa3JIMYHBIX THIIOB, aHAIU3UPOBATH, CUCTEMATU3HUPO-
BaTh U MHTEPIPETUPOBATH MH(YOPMALIUIO PA3INYHBIX BUJOB U (POPM IIPEACTABICHHS;

CTPYKTYPHUPOBATh MH(POPMAIHIO, IPEACTABIATh €€ B Pa3IMYHBIX (OpPMax, WILITIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSITENIEHO C(OPMYITUPOBAHHBIM KPHUTEPHSIM.

KoMMyHHKaTHBHBbIE YHHUBeEpPCAJbHbIE y4eOHbIe JeilcCTBUS

OO0uenne:

BOCIIPUHUMATH U (DOPMYITUPOBATH CY)KJICHHS B COOTBETCTBUU C YCIOBHUSMHU U LEISIMH O0IIIe-
HUS, ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, Ja-
BaTh MOSICHEHHUS 10 XO/1y PEIICHUS 3a/1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN pPe3ysIbTarT;

B X0J1¢ 00CYKIIEeHHS 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI, IPOOIEMBI, peria-
eMou 3ala4yM, BbICKA3bIBaTh NACHU, HALICJICHHBIC HA ITIOUCK PCHICHUSA, COIIOCTABJIATh CBOU CYKACHUA C
CYXJACHUSIMH JPYTUX YYaCTHUKOB JMajora, oOHapy»XUBaTh pa3inyuue U CXOJCTBO MO3UIIHM, B KOp-
pekTHOI Gopme PopMyITHPOBATH Pa3HOIIIACHS, CBOU BO3PAXKEHNUS;

MPEACTABIIATh PE3YyJAbTAThl PEUICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHHUA, ITPOCKTa, CaMo-
CTOSATEIHHO BBIOMPATH OpPMAT BHICTYIUICHUS ¢ YUETOM 3a/1a4 MMPE3EHTAIIMN U OCOOCHHOCTEH ayau-
TOPUHU.

PeryisiTuBHbIe YHHBEpPCAJbHBIE YUeOHbIE IeiiCTBUS

Camoopranu3anus:

COCTaBJIATH IUIAH, aJITOPUTM PELIECHUS 3a7a4u, BBIOMPATh CIOCO0 pelIeHHs ¢ y4€TOM UMEIo-
IIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(pOpMaLUu.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

BIIa/IETh HABBIKAMHU MO3HABATENBHON peIIeKCHMHM KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBHH U
MBICITUTENBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJIETh CIOCOOAMU CAMOMPOBEPKH, CAMOKOHTPOJIS
IpoIiecca M pe3yJibTaTa perieHIs] MaTeMaTHIeCKON 3a]1auH;

MIPEJIBUJICTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUH 33]]a49H, BHOCHTH KOPPEK-
THUBBHI B IEITETILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAMIEHHBIX OIIHOOK, BBISIBICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBHE PE3Yy/IbTaTa IEIU U YCIOBHSIM, OOBSICHITh IPHUUHBI JTOCTHIKCHUS
WJIM HEJIOCTYDKECHUS PE3YJIbTaTOB JCITCILHOCTH, HAXOJUTh OIMUOKY, JaBaTh OICHKY MPUOOPETEH-
HOMY OTIBITY.

CoBMecTHAasI 1€ATEJIBLHOCTD:

MMOHMMATh W MCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHOW W WHIUBUIYAJILHON pabOTHI TIPH pe-
IICHAH YY9eOHBIX 3aja4, IPUHUMATH 11eJIb COBMECTHOM JESATEILHOCTH, TUIAHUPOBATH OPTaHHU3AIIHIO
COBMECTHOI paboThI, pacrpeiesiTh BUIbI pabOT, JOrOBapUBaThCs, 00CYKIaTh MPOIIECC U PE3yIbTaT
paboTel, 000011aTh MHEHHUS HECKOIBKUX JTIOJICH;

y4acTBOBaTh B TPYMNMOBBIX ¢opMmax paboTel (00CyxkaeHus, oOMeH MHEHHH, «MO3TOBBIC
IITYPMBD» ¥ UHBIC), BBIMIOJIHATH CBOIO YacTh pa0OTHI U KOOPIUHUPOBATH CBOM JACHCTBHS C APYTUMHU
YJICHaMH KOMAaH/Ibl, OIICHHBATh KAYEeCTBO CBOETO BKJIaa B OOIIHI MPOIYKT IO KPUTEPHUAM, CHopMy-
JTUPOBAHHBIM YYaCTHUKAMU B3aMMOJCHCTBHSIL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 knacca oOyyaromuiicss HAy49uTCs:
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CBOOOJTHO ONIEpUPOBATh OCHOBHBIMHU MOHATUSMHU CTEPEOMETPUH MPU PELICHUH 33Ja4 U Mpo-
BEJICHUU MaTeMaTUYECKUX PacCyXJIEHU;

IPUMEHATh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX MPH PELLICHUH F€OMETPHUECKUX 3a-
Aad;

KJIaccu(UIMpOBaTh B3aUMHOE PACIOJIOKEHHE MPSIMBIX B IPOCTPAHCTBE, TUNIOCKOCTEH B MPO-
CTPaHCTBE, NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH, CBA3aHHBIMHU C YIJIaMH B IIPOCTPAHCTBE: MEXIy Npsi-
MBIMM B IIPOCTPAHCTBE, MEXKAY IPSIMOM U INIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJIHO paclo3HaBaThb OCHOBHBIC BUJbI MHOI'OIPDAaHHMKOB (IIpU3Ma, MUPaMUAA, MPSIMO-
YTOJBHBIN TapaiIeyienune, Kyo);

KJIaccu(pUIUpoBaTh MHOTOIPAaHHHUKH, BEIOMPAsi OCHOBAHMS IS KJIacCU(UKAIIH;

CBOOOJHO ONEPUPOBATH MOHATHSAMH, CBSI3aHHBIMH C CEUYEHHUEM MHOTOTPAaHHHUKOB ILIOCKO-
CTbIO;

BBINOJIHATH MApaJIENIbHOE, LIEHTPAIbHOE U OPTOrOHAJIBHOE MPOEKTHPOBAaHUE (GUTYp Ha IJI0C-
KOCTb, BBIIIOJIHATH U300pakeHUsl (pUryp Ha MJI0CKOCTH;

CTPOUTH CEYEHUS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMHU, BBIIIOJIHATH (BBIHOCHBIE) IJIOC-
KM€ 4EePTEXH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX GUTyp: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IJIOLIAIM MMOBEPXHOCTEH MHOIOIpaHHMKOB (TIpU3Ma, MUpaMuaa), reoMeTpuye-
CKHX TeJ C MPUMEHEHHEM (POPMYIT,;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (UTYPBI;

CBOOOJTHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOIIIMMHU BEKTOpaM U KOOpAMHATaM B IIPO-
CTpPaHCTBE;

BBITOJHATH IEHCTBUS HaJl BEKTOPaMH;

pelaTh 3a/1a4y Ha JI0Ka3aTeJIbCTBO MAaTEMATUYECKUX OTHOIIEHUN U HAaXO0XIEHUE FEOMETPH-
YECKUX BEJIMYMH, IPUMEHSS U3BECTHBIE METOBI IIPU PELICHUMH MAaTEMaTHYECKUX 3a7ad IOBBIIICH-
HOT'O U BBICOKOTO YPOBHS CJI0)KHOCTH;

IPUMEHSTh IPOCTEHIlINe MporpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE CH-
CTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKHX 3a]1a4;

U3BJIEKaTh, IPEOOPA30BBIBATH U HHTEPIIPETUPOBATH HH(POPMALIHIO O POCTPAHCTBEHHBIX I€0-
METPUUYECKUX (UTYpax, MPEACTaBIECHHYIO Ha YepTekKaX U PUCYHKAX;

IPUMEHSTH MOJyYEHHbIC 3HAHUS Ha MTPaKTUKE: CPAaBHUBATh U aHAJIM3UPOBATh peajbHbIE CU-
Tyaluu, NIPUMEHATh U3yYeHHbIE MMOHATUS B IPOIEcCe TIOMCKA PELICHUs MaTeMaTHUECKU CPOPMYIIH-
pOBaHHOW TPOOIEMbI, MOJICIIMPOBATh peallbHbIE CUTYallUU Ha S3bIKE T€OMETPUH, UCCIIEA0BATH I10-
CTPOEHHBIE MOJIEJIU C UCIIOJIb30BAHUEM T€OMETPUYECKUX OHITUI U TEOpEM, allnapara airedpsl, pe-
1aTh MPaKTUYECKHUE 3a/1a4M, CBSI3aHHBIE C HAX0XKJIEHUEM I€OMETPHUUECKUX BEIUUNH;

UMETb MPeCTaBICHUS 00 OCHOBHBIX dTarax pa3BUTHUA T€OMETPUU KaK COCTaBHOW 4acTH GyH-
JlaMEHTa Pa3BUTHSI TEXHOJOTHIA.

K koniy 11 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATh MOHITUSIMH, CBSI3aHHBIMU C LIUJIMHAPUIECKON, KOHUYECKOH U chepH-
YEeCKOU MOBEPXHOCTIMHU, OOBSACHATH CIIOCOOBI MOTY4YEHHUS;

OTIepUPOBATH MOHATHIMM, CBI3aHHBIMH C TEJIAMH BPAIIEHUS: LIMIUHIPOM, KOHYCOM, chepoil
U IIapOM;

pacrno3HaBarth TeJla BpamieHus (IWIMHAP, KOHYC, cdepa u map) u 0ObACHITH CIIOCOOBI TMOJTY-
YEHUs TeJl BPallleHUs;

KJIaccu(UIIMPOBaTh B3aUMHOE PACIOJIOKEHNUE CPephl U TIIOCKOCTH;
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BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHHUs, 00BEMBI M IO U
IIOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJI BPALLCHUs, TEOMETPUUYECKHX TeJl C IPUMEHEHUEM (HOpMYIT;

CcBOOOJIHO ONIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C KOMOMHAUSMU TEJl BPAIlleHUs! © MHOTO-
I'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c)epy U ONHCAaHHBIA 0KOJIO chepbl, cepa, BIHcaHHAS B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHMS;

BBIYHUCIIATh COOTHOLIEHUS MEX/Y IUIOIAAsIMUA IOBEPXHOCTEH U 00BbEMaMuU MOAOOHBIX TEI;

n300pakaTh U3ydaeMble (UIYpHI, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BH CBEPXY, COOKY, CHU3Y, CTPOUTH CEYECHUS TEJl BPaAIlCHUS;

U3BJICKATh, HHTEPIIPETUPOBATH U IIPE0OPa30BBIBATh HHPOPMALIUIO O MPOCTPAHCTBEHHBIX I'€0-
METPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEKax U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OlIEpalMy HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

pelaTs reOMETPUYECKUE 3aJa4l Ha BBIYMCICHUE YIJI0B MEXAY IPSIMBIMU U IJIOCKOCTSIMU,
BBIYHCJICHUE PACCTOSHUN OT TOUKHU JI0 IUNIOCKOCTH, B LI€JIOM, HAa IPUMEHEHNE BEKTOPHO-KOOPIUHAT-
HOT'O METO/A IIPU PELICHNH;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMHU C IBU)KEHUEM B IPOCTPAHCTBE, 3HATh CBOM-
CTBa JIBMOKCHUH;

BBINOJIHATH N300pa’keHHsI MHOIOI'PaHHUKOB U TEJ BpAIlIEHUs MpU MapajuleIbHOM MEpEHoCE,
LEHTPAJIbHOU CUMMETPHH, 3€pPKaJIbHON CUMMETPUH, IIPU IIOBOPOTE BOKPYT PSIMOM, IpeoOpazoBaHus
og00us;

CTPOUTH CEYEHUS MHOTOIPAaHHUKOB M TeJl BpPAILCHHs: CEUCHMs LMIMHJIpA (IapajyielIbHO U
NEePIEHANKYIIIPHO OCH), CEUeHHs] KOHYca (TMapajuleJbHble OCHOBAHUIO M MPOXOJIUE Yepe3 Bep-
LIMHY), CEYSHUS 11apa;

HCIIOJIB30BaTh METO/IbI IIOCTPOCHHUS CEYEHUM: METOJI CJIEI0OB, METOJ BHYTPEHHETO NPOEKTHU-
pOBaHUsA, METOJ IIEPEHOCA CEKYILEH INIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPIKIACHUS;

NPUMEHSTh TeOMEeTpUUecKre (PaKThl Js pElIeHUs CTEPEOMETPUUECKUX 3a/1ay, Ipenoiara-
IOLUX HECKOJIBKO 1IarOB PELEHUs], €CIIU YCIOBUS IPUMEHEHMS 3a/1aHbl B SIBHOW U HESIBHOU (popme;

pelars 3a1a4yd Ha JJOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOLLIEHUM U HAXOXKIECHUE TEOMETPHU-
YECKUX BEJINYMH;

IIPUMEHSATH IIPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH pe-
LIEHUU CTEPEOMETPUYECKUX 3a]1a4;

IIPUMEHSATH [IOJIyYEHHBIEC 3HaHUS Ha IPAKTUKE: CPAaBHUBATh, AaHAIIN3UPOBATh U OLIEHUBATH Pe-
aJIbHBIE CUTYaLUU, IPUMEHATh U3YUYECHHbIE [TIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOUCKA pellIe-
HUS MaTeMaTH4ecKu cHOpMyIHPOBAaHHON MPOOIIEMBI, MOIETTUPOBATh PEAIbHBIE CUTYALIUU Ha SI3bIKE
T€OMETPUH, UCCIEN0BATH IIOCTPOCHHBIE MOJENIN C MCIOJb30BAaHUEM T'€OMETPUYECKUX MOHATHN H
TeopeM, amnmnapaTa anreOpbl, pemarh MPakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C HAXOXKAEHUEM T€OMETPHU-
YECKUX BEJINYMH;

UMETb MPeICTaBICHUS 00 OCHOBHBIX dTarax pa3BUTHUA T€OMETPUU KaK COCTaBHOW 4acTH QpyH-
JTAMEHTa Pa3BUTHSI TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonnyectBo yacos
Ne HanmeHoBaHMe pa3eioB U TeM MPO- DnexTpoHHbIe (ITUPpPOBEIC) 00pa-
n/n rpaMMblI Bcero Komrporte- Hpaxrutie- 30BaTeNbHBIC PECYPChI
HbIE pabOTHI cKue paboTbl
1 Brenenue B ctepeoMeTputo 23 1
B3aumHoOe pacrookeHne mpsiMbIX B IPO- https:/fresh.edu.ru/

2 JE— 6 1 https://www.yaklass.ru/

https://mob-edu.ru/
[TapamenbHOCTh NPSMBIX M IUIOCKOCTEH B https://resh.edu.ru/

3 HpocTpatcTse 8 https://www.yaklass.ru/

https://mob-edu.ru/
[leprieHIUKYISIPHOCTD MPSAMBIX M IIOCKO- https:/fresh.edu.ru/

4 CTefi B IpOCTpaHCTBe 25 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

5 VYTIBI ¥ paccTOSIHUS 16 1 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

6 MHororpaHHUKH 7 1 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

7 BekTopbl B IpocTpaHCTBE 12 https://www.yaklass.ru/
https://mob-edu.ru/

8 [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3aIHs 5 5

3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KUIIACC

KomnnuectBo yacos
HanmeHnoBaHue pa3/ie/ioB U TeM NPO- DnexTpoHHbIe (TUPPOBEIE) 00-
Ne ni/m Konrponsnusle = IIpaktuyeckue
rpamMMblI Bcero pa3oBaTeNIbHbIE PECYPCHI
paboThl paboThI
1 AHanuThueckas reoMeTpust 15 1
[ToBTOpeHue, 0600IIEHNE U CHCTEMATH3a- https://resh.edu.ru/

2 s 3HAHH ’ 15 1 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

3 OO0BEM MHOTOTpaHHHKA 17 1 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

4 Tena BpaieHus 24 1 https://www.yaklass.ru/
https://mob-edu.ru/

[Tnomaay MoBEepXHOCTH U OOBEMBI KPYT- https://resh.edu.ru/

5 BIX Terl 9 1 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

6 JIBrokeHust 5 1 https://www.yaklass.ru/
https://mob-edu.ru/

5 [ToBTOpEeHue, 06001IEHNE U cUCTEMaTH3a- 17 5

IIUsT 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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BeposSIiTHOCTB M CTATHCTHKA

IHHOACHUTEJIBHAA 3AIIMCKA

VYuebublil kypc «BeposATHOCTh M CTaTHCTUKa» YIIIyOJEHHOTO YpOBHS SIBJISIETCS NPOJOJDKE-
HUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOI0o Kypca yriyOJEéHHOIO YpOBHS Ha YPOBHE CPEHETO 00-
mero oobpa3oBanus. Y4eOHbBIN Kypc npeaHa3sHaueH A (GOpMUPOBaHUS Y 00yUJaIOMIUXCsl CTATUCTH-
YECKOW KYJIbTYpbl U IOHMMAHHUS POJIU TEOPUM BEPOSITHOCTEN KaK MaTEMaTHMUECKOI0 MHCTPYMEHTa
JUI U3Y4EHUs CIydalHbIX COOBITHM, BeIMUYUH M mpoueccoB. [Ipu u3ydyennn kypca oOoramarorcs
IPEJCTaBICHUS 00yUarOIUXCsl O METO/IaX UCCIIEI0BaHHsI M3MEHUMBOIO MUPA, Pa3BUBAETCS IOHUMA-
HUE 3HAYMMOCTH M OOLIHOCTH MaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEMJIEMOW 4acTU CO-
BPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.

Coneprkanue yueOHOro Kypca HarpaBJIeHO Ha 3aKpeIlUIeHHe 3HaHUH, TOJIy4eHHBIX [IPU U3yue-
HUM Kypca Ha ypOBHE OCHOBHOI'O 00111er0 00pa30BaHMsl, U Ha pa3BUTHE NIPEICTABICHUH O CITy4aiiHbIX
BEJIMYMHAX U B3aUMOCBS35X MEXAY HUMH Ha BaXKHBIX IPUMEPAX, CIO’KEThl KOTOPBIX MOYEPIIHYTHI U3
OKpy>Karolero Mupa. B pesynprate y 00ydaromuxcsi JOKHO CPOPMUPOBATHCS MPEJICTaBICHUE O
HauboJiee ynoTpeOUTeNIbHBIX U O0IIUX MAaTEMAaTHUECKUX MOJETISX, UCIIOIb3YEMBIX 11l OIIMCAHUS aH-
TPOIOMETPUYECKHX U JIeMOrpauueCcKUX BEJIMYMH, IOIPEIIHOCTEN B Pa3IMUHbIe POJa U3MEPEHHUSX,
JUTUTENIEHOCTH 0€30TKa3HOH paboThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUH U
MIPOLIECCOB B 00IIecTBe. YUeOHBIN KypcC SBISETCS 0a30i JJIT OCBOCHHS BEPOSITHOCTHO-CTATHCTHYE-
CKUX METO/I0B, HEOOXOAUMBIX CHEIMAINCTAaM HE TOJBKO MHKEHEPHBIX CIELUAbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXO0JIOIMYECKHX, TOCKOJIbKY COBPEMEHHBIE OOILIECTBEHHbIE HAYKU B 3HAYMTEIbHON
Mepe UCTIONB3YIOT anmapar aHajiu3a O0NbIINX JaHHBIX. L{eHTpanbHyro YacTh y4eOHOTO Kypca 3aHH-
MaeT 00CyKJIeHHEe 3aKOHa OONBIIMX YnceN — (PyHIaMEHTaIbHOTO 3aKOHA MTPUPO/IbI, HMEIOIIEro Ma-
TEMaTUYeCKYI0 (opMalIu3aIuIo.

B cooTBeTCTBUM € YKa3aHHBIMU LIETSIMH B CTPYKTYpe YueOHOro kypca «BeposiTHOCTb U cTaTu-
CTHKa» Ha YriyOJE€HHOM ypOBHE BbIJEJIEHbI OCHOBHBIE cOJiepKaTelbHble TuHUM: «Ciay4aiiHblie co-
ObITUS M BEpOSATHOCTU» U «CIly4aiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID».

IToMHMO OCHOBHBIX JIMHHM B y4eOHBIM Kypc BKIIFOUEHBI AJIEMEHTHI TEOPHU TpadoB U TEOPUHU
MHOYECTB, HEOOXOJMMBbIE /sl TOJIHOLIEHHOTO OCBOEHMsI MaTepualla JIaHHOro y4yeOHOro Kypca u
CME)KHBIX MaTEMaTHUYECKUX y4EOHBIX KYpPCOB.

Conepxanne nuHuM «CiryyaiiHble COOBITHS M BEPOSTHOCTU» CIYKUT OCHOBOM A1t (hopMUpPO-
BaHUS NPEJICTaBICHUN O paclpeieeHUN BEPOSITHOCTEN MEXAy 3HAUCHHUSIMU CITYyYalHbBIX BEJIHMYHH.
BaxHyto yacTb B 3TOIl conepkaTeabHON JTUHUM 3aHUMAeT U3ydeHHe TeOMETPUUYECKOro U OMHOMMU-
aJIbHOTO pacrpeesIeHUi U 3HAKOMCTBO C X HENPEPbIBHBIMHU aHAJIOTaMH — MOKA3aTeIbHBIM U HOP-
MaJIbHBIM pacIpeieIeHUsIMHU.

Tewmpbl, CBA3aHHbBIE C HEPEPHIBHBIMU CITYYalHBIMU BEJTMUMHAMU U paclpeesIeHUsIMHU, aKIIeH-
TUPYIOT BHUMaHHE OOYYaIOIIMXCSl HA OMMCAHUM U W3YUYEHHUH CIyYailHBIX SIBJIEHUH C MOMOIIBIO He-
npepbIBHBIX (pyHKIMA. OCHOBHOE BHUMaHHE yAENseTCs MOKa3aTeIbHOMY U HOPMaJIbHOMY pacipe-
JIEJICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTcs O3HAKOMHUTEIbHOE M3YUYEHHE CBSI3U MEXIy Ciydaii-
HBIMU BEJTMYMHAMH U ONMMCAHHUE ATOH CBA3M C MOMOIIBI0 KO3((PUIIMEHTa KOPPENSIIUU U ero BbIOO-
POYHOrO aHaJIora. DT AJIEMEHTHI COJIepKaHUsl Pa3BUBAIOT TeMy «JlnarpaMmbl pacceuBaHUs», U3Y-
YEHHYIO Ha YPOBHE OCHOBHOTO 0011ET0 00pa30BaHus, 1 BO MHOI'OM ONHUPAIOTCS HA CBEACHUS U3 Kyp-
COB aJITeOpPBI U TEOMETPHUH.
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Emé oauu sneMeHT coepxkaHusi, KOTOPBINA MPEIIaracTcs Ha 03HAKOMUTEIBHOM YPOBHE — I10-
CJIEIOBATEIBLHOCTD CIy4YalHbIX HE3aBUCHUMbBIX COOBITUH, HACTYNAIOLIUX B €AUHUILY BpeMeHH. O3Ha-
KOMJICHHE C paclipe/ieJIeHHeM BEpOsSTHOCTEH KOJUYECTBA TAKUX COOBITUI HOCUT pa3BUBAIOLIMI Xa-
paKkTep U SBISETCS aKTYalbHBIM JIJIsi OyAylmIuX aOUTYpHUEHTOB, MOCTYMAIONINX HA YYeOHBIC CICIH-
QIIBHOCTH, CBSI3aHHBIC C OOIIECTBEHHBIMH HayKaMU, TICHXOJIOTUEH U YIIPABIICHUEM.

Ha usyuenue yuebHoro kypca «BepoaTHOCTh U CTATUCTHKA» HA yIIyOJIEGHHOM ypOBHE OTBO-
nutcst 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenio), B 11 kitacce — 34 vaca (1 4ac B Hezeo).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3HbIM rpad, myTH B rpade: mukisl U enu. CteneHs (BAICHTHOCTH ) BEPIIMHEL. [ 'padbr
HAa IJIOCKOCTH. JlepeBbs.

CrnyyaiiHble SKCIIEPUMEHTHI (OTBITHI) U CllydailHbIe COOBITHS. DIEMEHTapHbIe cOOBITUS (UC-
xoJb1). BeposiTHOCT ciiydaiiHOro coObITHS. BIM30CTh 4acTOThI U BeposTHOCTU coObITUI. Ciydaii-
HBIE OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omneparuu HaJl COOBITUSMHU: TIEpECeUCHHE, 00BEAMHEHUE, TPOTUBOIIOIOXKHBIE COObITHS. [{na-
rpamMmsbl Ditniepa. DopMyia coxeHHs] BEPOATHOCTEH.

VYcioBHas BEPOATHOCTb. YMHOYKEHHUE BEPOSATHOCTEU. JlepeBO CiydyallHOrO 3KCIEPUMEHTA.
®opmya nmoaHoM BeposaTHocTu. Popmyina baiteca. HezaBucumbie coObITHS.

bunapHbIii ciydaiiHbli ONBIT (MCIIBITAHUE), yelieX U Heyaauya. HezaBucumsble ucnpitanus. Ce-
pusl HE3aBUCUMBIX HCIIBITAaHHM 10 TiepBoro ycrnexa. [lepecranoBku u dakropuai. Yuciao coueTaHmid.
Tpeyronsuuk [Tackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX UcnibITaHui beprynnu. CiydaiiHblii BBIOOp U3 KOHEUHOM COBOKYITHOCTH.

Crnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTeit. {uarpamma pacnpenenenus. Onepa-
UM HaJ CIy4allHbIMHM BelIMUYMHaMU. buHapHas ciydaiiHas BenuuuHa. [IpuMepsl pacnpeneneHui, B
TOM YHCJIE TEOMETPUUECKOe U OMHOMHATILHOE.

11 KJIACC

CoBMecTHOE pacrlpefieNieHHe JIBYX CIIy4alHbIX BeIWYMH. HezaBucuMble ciydaliHbIE BEH-
YHUHBI.

MaremMaTHuecKoe OXH1aHue CIIydaitHON BeTMUuHbI (pacnpenenenus). [Ipumeps! npumeHeHus
MaTeMaTUYeCKOro OXKUJaHus (CTpaxoBaHue, JoTepes). MaTemaTHdecKkoe OKHuIaHne OMHAPHOM CITy-
YallHOM BENMYMHBL. MaTemMaTH4eCKOe OKHUJAHWE CYMMBI CIy4alHBIX BEIUYMH. MaremaTudeckoe
OKH/IaHUE TEOMETPUUECKOTO U OMHOMHAIILHOTO pacpeaeIeHUH.

Jlucriepcust U CTaHJapTHOE OTKJIOHEHHUE CIy4YaiiHOM BenmuuuHbl (pacupenenenus). Jucnepcus
OuHapHOM ciyyailHOW BenWYMHBI. MaTeMaTndeckoe 0XKHM1aHue IPOU3BEICHUS U JUCTIEPCUS] CYyMMBbI
HE3aBHCHUMBIX CIIY4alHBIX BeIMUYMH. J(ucnepcus M craHAapTHOE OTKJIOHEHHWE OMHOMMAIBLHOTO pac-
npezesenus. Jucnepcus U CTaHAapTHOE OTKIIOHEHHUE TEOMETPUYECKOTO PACIIPENCIICHHU .

HepaenctBo YeOrimépa. Teopema YeobiméBa. Teopema beprymim. 3akoH OONBIIMX YUCEI.
Br16opounsiii MeTo uccneaoBanuil. BeiOopounblie xapaktepuctuku. O1ieHuBaHHE BEPOSATHOCTH CO-
OBITHS TIO BHIOOPOYHBIM AaHHBIM. [IpoBepka MpocTeNIINX TUIOTE3 C TOMOIIBIO U3YYEHHBIX pacipe-
JIEJICHU.

HenpepsiBHble cinydaiinbie Benu4uHbL. [Ipumepsl. @yHKIUA IIIOTHOCTH BEPOSTHOCTH pacIpe-
JeneHus. PaBHOMEpHOE paclpefiesieHue U ero CBOMCTBA. 3alayu, MPUBOMALINE K ITOKA3aTEIBHOMY
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pacrnpeenieHuIo. 3a1auu, MPUBOSIINE K HOPMAIIbHOMY pacnpenencHuto. OyHKIus mioTHOCTH Be-
POSITHOCTH MOKA3aTENbHOTO pacripesiesieHus, pyHKIMs IOTHOCTH BEPOITHOCTH HOPMAJILHOTO pac-
npeneneHus. QyHKIMS IIOTHOCTH U CBOMCTBA HOPMAJILHOTO PaCIpeIeIeHHUS.

[TocnenoBarenbHOCTH OJJMHOYHBIX HE3ABUCUMBIX COOBITUMN. 3a/1a4u, IPUBOISIIUE K pacipeie-
nenuto [lyaccona.

KoBapuanus nByx ciydaitasix BenunanH. Koaddumuent nuneiinoi koppensaiuu. COBMECTHBIC
HaOII0ICHUS ABYX BeIUMYHH. Be1OOpouHbIN KOdhpuImeHT Koppensaun. Paznuane Mexay THHEHHOMU
CBA3BIO U MPUYUHHO-CIICJICTBEHHOM CBA3b10. JInHEelHas perpeccus, MeTol HAMMEHBIITNX KBAJPaTOB.

Inanupyembie pe3yJbTAThl OCBOCHHUA Y4e€OHOI0 Kypca «BepPOSATHOCTDH U CTATH-
CTHKA» (YIr/1y0JIeHHbI YPOBEHb) HA YPOBHE CpeHEro o01ero 00pa3oBaHus

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCKOro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTH I'PAXkKIAHCKON MO3UIIUU 00YJAIOIIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUMCKOro OOlIeCTBa, NPEACTaBICHUE O MAaTEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHM, IPOLIEYpP TPaKIaHCKOro 001ecTBa (BEIOOPHI, ONIPOCHI U APYToe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKUMSIMH U
Ha3HA4YCHHUEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHUICKON TPaXTaHCKOW HMICHTHUYHOCTH, YBOXCHHUS K MPOLUIOMY U
HACTOSIIEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHOE OTHOUIEHHE K JIOCTUKEHHUSIM POCCUICKUX MaTe-
MAaTUKOB U POCCUHCKOW MATEMaTUYECKOHN IIKOJbI, UCIOJIb30BAHUE 3TUX JTOCTHXKEHUH B APYIrHX
HayKax, TEXHOJIOTHSIX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH pPOCCHHCKOro Hapoja, cPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO MOBEJCHMS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAyKU
U JIeATENIbHOCTBIO YYEHOT0, OCO3HAHUE JIMUYHOTO BKJIa/1a B IOCTPOCHUE YCTOHYUBOTO OyyIIero;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a]1a4, PeIICHUH, pacCyKIeHUH, BOCIPUUMYHBOCTh K MAaTEMAaTUYECKUM aclleKTaM pa3ind-
HBIX BUJIOB HCKYCCTBA;

5) puznveckoro BOCNIUMTAHUSA:

c(OPMUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTUUYECKHE 3HaHUS B MHTEpPEcax 3J0pPOBOrO U
6e3omacHoro obpasza >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3/J0pPOBOE MUTAHUE,
cOamaHCUpPOBAHHBINA PEXHUM 3aHATHI U OTIbIXA, peryisipHas (pu3nveckas akTHBHOCTD), (hU3HUECKOE
COBEpIICHCTBOBAHNE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTbIO;

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYZly, OCO3HAaHHE LIEHHOCTH TPYA0II00US, UHTEPEC K pa3IMyHbIM cepam mpo-
(beccroHaTbHON AEATENbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON U €€ MPUIIOKEHUSIMHU, YMEHHE COBep-
1aTh OCO3HAHHBIN BBIOODP OymyIIeH mpodeccuu u peain30BbIBaTH COOCTBEHHBIC )KU3HEHHBIE T1JIaHBI,
TOTOBHOCTB U CIIOCOOHOCTH K MaTeMaTH4YeCKOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUN
BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEHICHUU MPAKTUUYECKHX 3a/1a4 MaTeMaTH4YECKOU
HaIpaBJIEHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:
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c(hOPMHUPOBAHHOCTH IKOJOTHUECKON KYIbTYphl, TIOHUMaHUE BIHSIHUS COIIMATLHO-9KOHOMMYE-
CKHX TPOLIECCOB HA COCTOSTHUE MPUPOIHON M COLMAJILHOM Cpeibl, 0CO3HaHUE TTI00aIbHOr0 Xapak-
Tepa HKOJIOTMUECKUX MpoOiIeM, OpueHTAIMs Ha IPUMEHEHNE MaTeMaTUYEeCKIX 3HaHUH JIJIS1 peIIeHUs
3a/1a4 B 00JIACTH OKPYKAIOIIEH Cpe/ibl, IUTAaHUPOBAHUE MTOCTYIIKOB U OIICHKH WX BO3MOYKHBIX TIOCTIE/I-
CTBHH JJIs1 OKPYKAKOLIEH CPEJIbL;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOU MPAKTUKH, TOHUMAHHE MATEMATHUECKON HAyKU KakK cepbl YeIOBEUECKOM
JEATEIIbHOCTH, ATAIIOB €€ pa3BUTUS U 3HAYUMOCTH ISl PA3BUTHUS LIUBWIN3ALUH, OBJIAICHUE A3bIKOM
MAaTE€MaTUKU U MAaTEMaTUYECKOMN KyJIbTYpPOU KaK CPEICTBOM ITO3HAHMS MUPA, TOTOBHOCTh OCYILIECTB-
JISATh MIPOEKTHYIO U UCCIIEI0OBATEIBCKYIO I€ATEIbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBeEPCAJIbHBIE YUeOHbIe 1eCTBUS

Ba3oBble Joruyeckue aeiicTBus:

BBISIBJISITH U XapaKTEpU30BaTh CYILECTBEHHBIE MPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB, MOHS-
TUN, OTHOILIEHUN MEXIY MOHATHUSAMH, (POPMYIHPOBAThH OINpENETICHHs MOHSATUH, YCTaHABINBATH CY-
IIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS 17151 0000IIEeHUS U CPaBHEHUS, KPUTEPUU TIPOBO-
JMMOT0 aHaJIN3a;

BOCIIPHHUMATh, (POPMYIUPOBATH U MTPEOOPA30OBHIBATH CYKICHUS: YTBEPAUTEIBHbBIC U OTPHIIA-
TeJbHbIC, €IMHUYHbBIC, YACTHBIC U 00IINe, YCIOBHBIE;

BBISIBJISITH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEUHs B (hakTax, JaH-
HBIX, HAOJMIOJEHUSX U YTBEP:KJIEHUSAX, NMPeAsiaraTb KPUTEPUU ISl BBISBICHUS 3aKOHOMEPHOCTEN U
MIPOTUBOPEUUI;

JIeaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U MHAYKTHUBHBIX yMO3a-
KJIFOUEHHH, YMO3aKIIFOUeHUH 10 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENBHO JOKA3aTEeIbCTBA MaTEMaTHUYECKUX YTBEPKACHUN (IpsIMbIE U OT
MIPOTUBHOTO), BEICTPANBATh apTyMEHTAIMIO, TPUBOAUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh CIOCO0O perieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJBKO BapUAHTOB PELICHHUS,
BbIOMpaTh HanOoJiee MOAXOIAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckue 1eHCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENLCKUI HHCTPYMEHT MMO3HAHUS, (JOPMYTUPOBATH BO-
MPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, yCTaHABIUBATH HCKOMOE U JAaHHOE, (JOPMHUPOBATH
TUIOTE3Y, apryMEHTHPOBATh CBOIO MO3ULINIO0, MHEHHE;

MIPOBOAUTH CAMOCTOSTENBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHE 110 YCTaHOBIIE-
HUIO 0COOEHHOCTEH MaTeMaTH4ecKoro oOBEKTa, SIBJICHMS, MPOIEcCa, BBISIBICHUIO 3aBUCHUMOCTEH
MEXIy 00bEKTaMHU, SBICHUSMH, TPOIIECCAMU;

CaMOCTOSITENTbHO (OPMYJIHPOBAaTh OOOOIIEHUS U BBIBOJABI MO pe3yjbTaTaM IMPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIEeIOBaHMs, OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
00001IIeHMI;

IIPOrHO3UPOBATh BO3MOKHOE PA3BUTHUE MPOLECCA, & TAK)KE BBIABUIATDH MPEATIONOKEHHS O €TO
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nndopmanmeii:

BBISBJIATH AePUIMTH HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX I OTBETa Ha BOIPOC U JIJIS pe-
LICHUS 3a/1a4U;
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BbIOMPATh MHPOPMALIUIO U3 HCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAJTH3UPOBATh, CHCTEMATU3UPO-
BaTh U MHTEPIPETUPOBATH MH(YOPMALINIO PA3INIHBIX BUJOB U (YOPM IIPEACTABICHHS;

CTPYKTYPHUPOBAaTh MH(POPMAIHIO, IPEACTABIATh €€ B Pa3IMYHBIX (OpPMax, WILTIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENLHO C(HOPMYITHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJbHbIE y4eOHbIe JeilcCTBUS

OO0uenne:

BOCIIPUHUMATH U (DOPMYITUPOBATH CY)KJICHHSI B COOTBETCTBUU C YCIOBHSMHU M IETSIMH OOIIIe-
HUS, ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTaX, Ja-
BaTh MOSICHEHHUS 10 XO/1y PELICHUs 3a/1a4l, KOMMEHTHUPOBAThH MOJy4YE€HHBINA Pe3ybTaT;

B X0J1¢ 00CYKIEHHS 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI, IPOOIEMBI, peria-
eMou 3ala4M, BbICKA3bIBaTh NACHU, HALICJICHHBIC HA ITIOUCK PCUICHU S, COIIOCTABJIATL CBOU CYXKICHHA C
CYXACHHUSIMH JPYTUX YYaCTHUKOB JMANIOra, 0OHAPY>KUBATh pa3lInyKe U CXOJICTBO MO3UIUH, B KOP-
peKkTHOI Gopme PopMyITHPOBATH Pa3HOIIIACHS, CBOU BO3PAXKEHUS,

MIPEACTABIIATH PE3YyJIbTAThl PEUICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, ITPOCKTA, CAMO-
CTOSATEIHHO BRIOUPATH (pOPMAT BHICTYIUICHHUS C YUETOM 3a7ad MPE3CHTAIMN U 0OCOOCHHOCTEH ayau-
TOPUHU.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE IeiicCTBUS

Camoopranu3anusi:

COCTaBJIATH IUIAH, aJITOPUTM PELIEHUS 3a7a4uu, BHIOMPATh CIOCO0 pelIeHs ¢ y4€TOM UMEIo-
IIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

BIIa/IETh HABBIKAMU MMO3HABATENBHON peIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHM U
MBICITUTENBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOIIS
IpoIiecca M pe3yJibTaTa perieHus] MaTeMaTHIeCKON 3a]1auH;

MIPEIBUJICTh TPYIHOCTH, KOTOPHIE MOTYT BOSHHKHYTh IIPH PEIICHUH 33]]a49H, BHOCHUTH KOPPEK-
THUBBHI B IEITETILHOCTh HA OCHOBE HOBBIX O0CTOSATEIHCTB, JAHHBIX, HAMIEHHBIX OIIHOOK, BEISIBJICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBHE PE3y/IbTaTa I U YCIOBUSAM, OOBSCHATH MPUYUHBI JOCTHKCHHS
WJIM HEJIOCTHIKEHHUS PEe3YJIbTATOB JCSITCILHOCTH, HAXOIUTh OIIUOKY, JaBaTh OICHKY MPHOOPETEH-
HOMY OTIBITY.

CoBMecTHAas1 1€ATEJIBHOCTD:

MMOHMMATh W MCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAWBHIyaTbHOW PabOTHI TIPH pe-
IICHAHW YYIeOHBIX 3aj1a4, TPHHUMATH IeJIb COBMECTHOU JCSITEILHOCTH, TUTAHUPOBATh OPTraHU3aAIHIO
COBMECTHOI pabOThI, pacipeiesiTh BUIbI pabOT, JOrOBapUBAThCS, 00CYKIaTh MPOIIECC U PE3yIbTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX ¢opMax paboTel (00CyxkaeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBD» ¥ UHBIC), BHIMIOJIHATH CBOIO YacTh pa0OTHI U KOOPIUHUPOBATH CBOM JACHCTBHS C APYTUMHU
YJIeHaMH KOMAaH/Ibl, OIICHHBATh KAYEeCTBO CBOETO BKJIa/1a B OOIIHI MPOIYKT IO KPUTEPHUAM, CPopMy-
JTUPOBAHHBIM YYaCTHUKAMU B3aMMOJCHCTBHSIL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 knacca oOyyaromuiicss HAy9uTCs:
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CBOOOHO ONIEpUPOBATh MOHATHAMMU: Tpad, mIockuit rpad, CBA3HbIN rpad, myTh B rpade, 1ernb,
LUKJI, AEPEBO, CTENIEHb BEPILUHBI, IEPEBO CIYyYalHOTO SKCIIEPUMEHTA;

CBOOOJHO OIIEpUPOBATh HMOHATHAMMU: CIy4alHbIM 3KCIIEPUMEHT (OIIBIT), CllyyaiiHoe coObITHE,
3JIEMEHTApHOE ClydaifHOe COOBITHE (3JIEMEHTAPHBIA UCXO) CIYYallHOTO OIBITA, HAXOIUTH BEPOSIT-
HOCTH COOBITHI B OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH;

HaxOoJUTh U (OPMYITHUPOBATH COOBITHS: TTepeceYeHre, O0bEeTUHEHNE TAHHBIX COOBITHI, COOBI-
THE, IPOTUBOIIOJIOKHOE JAHHOMY, UCIIOIb30BaTh AUAarpaMMbl Dilsiepa, KOOPAUHATHYIO NPAMYIO IS
peleHus 3a/1a4, 0JIb30BaThCS (POPMYIIOH CIIOKEHHS BEPOATHOCTEH JUIsl BEPOATHOCTEH IBYX M Tpex
CIIy9aliHbIX COOBITHIA;

OIIEpPUPOBATH MOHATUSAMH: YCIOBHAS BEPOATHOCTh, YMHOKEHHE BEPOSITHOCTEH, HE3aBUCHMBbIE
COOBITHS, IEPEBO CIY4YaHOrO 3KCIEPHUMEHTA, HAXOAUTh BEPOSTHOCTH COOBITUH C MOMOIIBIO IIpa-
BUJIa YMHOXKCHUS, A€pPeBa CIyYailHOTO OIbITA, UCIIOJIb30BaTh (POPMYITY IOTHON BEPOSTHOCTH, (op-
Myiy baiteca npu pemieHnu 3a1a4, onpenensaTh He3aBUCUMOCTh COOBITUH TTO (JOPMYJIE U 110 OpraHu-
3alUU CIYy4alHOr0 SKCIIEPUMEHTA;

IPUMEHSATh U3y4YE€HHbIE KOMOMHATOPHBIE (POPMYIIBI JUIsl IEPEUUCICHUS 2IEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITUI CIy4allHOrO OIbITA, PEIICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTE;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CIIy4alHbIN ONBIT (UCHBITAHUE), YCIIEX U He-
yJaya, He3aBUCUMBIE UCIIBITAHUS, CEPUSI UCIIBITAHUN, HAXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU HC-
NBITAaHUH 10 IEPBOro yclexa, B CEpUM MCIbITaHUM bepHyiuiy, B onbiTe, CBA3aHHOM CO CIIy4aiiHbIM
BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CcBOOO/IHO ONEpPUPOBATh MOHSTUSAMU: CIydyailHas BEIMYMHA, pacHpe/le]ICeHHE BEpPOSITHOCTEM,
JMarpaMma pacripejienenus, OuHapHas ciiydaiiHas BeJIMUMHA, TeOMETpHUecKoe, OMHOMUAIBbHOE pac-
IIpeIETICHHE.

K xoniry 11 kiaacca o0ydaromuiicss HAyYUTCS:

OIIepUPOBATh MOHATUSMU: COBMECTHOE pacIpe/IeleHHe IBYX CIIy4allHbIX BEJIMYMH, UCIOJIb30-
BaTh TAOJIHIy COBMECTHOT'O pacHpeeNeHHs ABYX CIIydaiHbIX BEIMYHMH JJIS BBIIEICHUS pacnpeene-
HUS KaKIOW BEJIVYUHBIL, ONPEACICHUS HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH;

CcBOOO/IHO ONEPUPOBATH MOHATUEM MAaTEMATHUYECKOI0 0XKHMJIaHUs CIy4yailHOW BeNWYHHBI (pac-
Mpe/ieJIeHysl), MPUMEHSATh CBOWCTBA MAaTEMAaTUYECKOTO OKUJAHUS MPHU PEIICHUH 33/1a4, BBIYUCIATh
MaTeMaTHYeCKOe OKUaHne OMHOMUATBHOTO U T€OMETPUUYECKOTO PacIpeIesIeHU;

CBOOOJTHO ONEPHPOBATH MOHATUAMHU: TUCIIEPCHs, CTAHIAPTHOE OTKJIOHEHUE CIy4aiiHOM BeH-
YUHBI, IPUMEHITH CBOICTBA AUCIEPCUH CIy4ailHOW BEIMYUHBI (paclpe/esieHus1) PU PEeIIeHUH 3a-
Jla4, BBIYUCIISATH JUCIEPCUIO U CTAaHJAPTHOE OTKJIIOHEHHE T'€OMETPUUECKOr0 U OMHOMHAJILHOTO pac-
MpEIETICHU;

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKH IO TAHHON BBIOOPKE U OLIEHUBATH XapPAKTEPUCTUKU
reHepalbHON COBOKYITHOCTH JJAHHBIX MO BHIOOPOUYHBIM XapakTepucTukaM. OLeHUBaTh BEPOATHOCTH
COOBITUH U MTPOBEPATH NPOCTEHUILINE CTATUCTUYECKUE TUIIOTE3BI, MTOJIb3YSACh N3YUEHHBIMH pacipeie-
JICHUSIMHU.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

HaumenoBanue pa3aesioB U TEM IIPO-

KomngecTBo yacos

OnexTponHble (1IU(POBHIC)

Ne ni/m KonTpoJib- IIpakTrueckue
rpaMMBbI Bcero 00pa3oBaTelbHbIE PECYPChI
HBIE PabOTHI paboThI
https://resh.edu.ru/
1 DneMeHThl Teopuu rpados 3 https://www.yaklass.ru/
https://mob-edu.ru/
Ciy4aiiHbIC OIIBITHI, CITy9aiiHbIE COOBITHS U https://resh.edu.ru/
2 BEpOATHOCTH €O 6BI’;HfI 3 https://www.yaklass.ru/
https://mob-edu.ru/
Omnepanuu Ha/l MHOKECTBAMH U COOBITUSIMH.
Cnozcelllme u yHMHO)KeHI/Ie BEPOSITHOCTEH. https://resh.edu.ru/
3 5 https://www.yaklass.ru/
VYcnoBHas BeposTHOCTb. HezaBucumblie coOblI- )
https://mob-edu.ru/
THUS
https://resh.edu.ru/
4 DneMeHThl KOMOUHATOPUKH 4 1 https://www.yaklass.ru/
https://mob-edu.ru/
Cepuu mocie0BaTeIbHBIX HCIbITaHUi. M- https://resh.edu.ru/
5 nbiTanus bepaymm. CirydaiiHblii BBIOOD U3 5 https://www.yaklass.ru/
KOHEYHOW COBOKYITHOCTH https://mob-edu.ru/
6 CrnyuaiiHble BEIMUUHBI U PACTIPENETICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 34 2 0
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11 KUIIACC

HaunmenoBaHmue pa3xelioB U TEM IIPO-

KommuectBo yacos

OnexrponHsie (TU(pOBLIC)

Ne ni/m Konrponbnsle  IIpaktuueckue
rpaMMblI Bcero o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
https://resh.edu.ru/

1 3aKk0oH OOJIBIIHMX YUCEI 5 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

2 DJIEeMEHTBI MATEeMaTHUECKOW CTATUCTHKU 6 https://www.yaklass.ru/
https://mob-edu.ru/

HenpepbiBHBIE CTydaiiHbIC BETMYMHBI (pac- https://resh.edu.ru/

3 MpeIeNICHNUs ), TTIOKa3aTeIbHOEe U HOpMaJlb- 4 https://www.yaklass.ru/
HOE PACIIpeIeeH s https://mob-edu.ru/
https://resh.edu.ru/

4 Pacnpenenenue ITyaccona 2 https://www.yaklass.ru/
https://mob-edu.ru/
https://resh.edu.ru/

5 CBs13b MEXY CIIYYallHBIMHU BEJTHYUMHAMH 6 https://www.yaklass.ru/
https://mob-edu.ru/

6 O00011IeHNE U CUCTEMATU3AaMs 3HAHUN 11 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0
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YYEBHO-METO/IUYECKOE OBECITEYUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

1. Marematrka. AnreOpa U Hadajga MareMaTudeckoro ananmusa. 10 kimacc / Mep3isk
A.T'., Homuposckuii JI.A., [TonsikoB B.M., noxa penakuueii [lononasckoro B.E. — O6-
IIECTBO C OTPAHMYEHHOW OTBETCTBEHHOCThIO «M3marenwckuii nientp BEHTAHA-
I'PA®y»; AkninonepHoe obmectBo «M3marenscTBo [IpocBemieHney

2. Marematuka. ['eometpus. 10 knacc / Mep3msik A.I'., Homuposckuii J[.A., [Tonsiko
B.M., nox penakuueit [lomonsckoro B.E. - O6miecTBo ¢ orpaHiueHHON OTBETCTBEH-
HocThio «M3marenbckuii nuentp BEHTAHA-I'PA®»; AxkunonepHoe obmiectBo «M3-
narenbcTBO [IpocBenienne

3. Maremaruka. AnreOpa U Hadajga MareMaTudeckoro aHanusa. 11 kmacc / Mep3isk
A.T'., Homupogckuii JI.A., ITonsikoB B.M., noxa penaxuueit [lononasckoro B.E. — O6-
IIECTBO C OTPAHUYEHHOW OTBETCTBEHHOCThIO «M3marenbckuii nentp BEHTAHA-
['PA®»; AxunonepHoe obmectBo «M3narensctBo [IpocBemienue

4. Matematuka. ['eometpus. 11 knacc / Mepzisak A.I'., Homuposckuit [I.A., [TomnsikoB
B.M., nox penakuueii [lomonbckoro B.E. - O6miecTBo ¢ orpaHnueHHON OTBETCTBEH-
HocThio «M3narensckuil nentp BEHTAHA-I'PA®y; AxkunonepHoe o0iectBo «I3-

narenbcTBO [IpocBenenune»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU UH-
TEPHET

https://resh.edu.ru/
https://www.yaklass.ru/
https://mob-edu.ru/
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