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IHHosicHuTCABHAA 3AIIHCKA

PaGouas mporpamma y4ebHOT0 Kypca « Anredpa u Hadajia MaTEMaTHIECKOTO aHAITN3a)»
yriyosieHHOTo YpoBHs st oOy4varomuxcs 10—11-x kmaccoB MBOY «I'umHazusi»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHHSIMH:

o ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

o mnpuka3za MunoOpHayku ot 17.05.2012 Ne 413 «O6 yTBepxkaeHuu dheaeparbHOro
rOCyIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAAPTa CPEeHEro 00Iero oopa3oBanus» (¢
M3MEHEHUSIMH, BHECEHHBIMU ITpHKa3zoM Munnpocsemenus ot 12.08.2022 Ne 732);

o mpukaza Munmnpocsenienus oT 18.05.2023 Ne 371 «O6 yTBepxkaeHuu dhenepaibHOi
o0Opa3oBaTeIbHOM MPOTrpaMMBbl CPETHETO 00IIEero 00pa30BaHUS;

o mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka
OpraHu3alliy U OCYIIECTBICHUS 00pa30BaTEIbHON IEATEILHOCTH MO OCHOBHBIM
o011ieo6pazoBaTeNbHBIM ITpOrpaMMaM — 00pa30BaTeIbHBIM IIPOrpaMMaM HauaabHOIO
00111eT0, OCHOBHOTO OOIIETO U CPETHETO 00IIEro 00pa3oBaHus»;

o CII2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTHYECKUE TPEOOBAHUS K OpraHU3aLUsiIM
BOCITUTAHUS M 00yUYEHUSI, OTJBIXA U 03I0POBIICHUS ACTEH U MOJIOACKIN», YTBEPKICHHBIX
MIOCTAHOBJIEHUEM TJIABHOTO caHUTapHOro Bpaya oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'uruennueckue HOpMaTUBbI U TPEOOBAHUS K OOECIICUEHUIO
0e30macHOCTH U (W) 0€3BPEAHOCTH JIJIs YeJIOBEeKa (DAKTOPOB Cpeibl OOUTAHUS,
YTBEPAKACHHBIX MOCTAHOBIEHUEM IJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

o KOHLEMIMH Pa3BUTHUSI MATEMAaTUIECKOTO 00Pa30BaHNs, YTBEPKICHHON pacoOpsSKEeHUEM
[IpaBurensctBa ot 24.12.2013 Ne 2506-p;

e Yy4eOHOroO IJIaHa CpeHETo o0IIero o0pa3zoBaHusl, yTBepkKACHHOro MpukazoM MbBOY

«'umuazus» ot 31.08.2023 Ne 32 «O06 yTBepk1eHUU OCHOBHON 00pa30BaTEIbHOMN

MpOorpaMMBbI CPEIHETO 00I1ero 00pa30BaHUs;

benepanbHOl pabouelt mporpaMMbl y4eOHOT0 Kypca « AnreOpa v Hayana MaTeMaTH4ecKoro

aHaJn3a», KOTOPBI BXOAMT B COCTaB yueOHOTo npeamera «MaTemaTukay.

Pabouas mporpamma opreHTHpOBaHa Ha IEJI€BbIC IPUOPUTETHI, CPOPMYTUPOBAHHBIC B
benepanbHOl pabouelt mporpaMMe BOCIIUTaHUS U B paboueld mporpamme Bocniutanus MbBOY
«I'umMHa3zusD.

Pabouas nporpamMma yuebHOro Kypca «Anredpa 1 Hayaja MaTeMaTHUYECKOTI0 aHalIn3ay» 06a30BOro
ypoBHs 11 oOyvaromuxcst 10—11-x kimaccoB pa3paborana Ha ocHoBe DenepanbHOro
roCyJ1apCTBEHHOI0 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO 00IIEro 00pa3oBaHus, C y4eTOM
COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEABSABIAEMBIX K MATEMAaTHUYECKOMY 00pa30BaHUIO, U
Tpaauuuil poccuiickoro oopazoBanus. Peanuszaius nporpaMMbl oOecriedrBaeT OBJIAJICHUE
KJIFOUEBBIMU KOMIIETEHIUSIMH, COCTABIISIOIIMMU OCHOBY JJIi CAMOPA3BUTHUS U HENPEPBHIBHOIO
00pa30BaHus, LETOCTHOCTH OOLIEKYJIBTYPHOIO, INYHOCTHOI'O U I03HABATEIBHOTO PAa3BUTHUS
JMYHOCTH 00yYaOLIUXCS.

Kypc anreOpsl 1 Hayasl MaTeMaTHYECKOT0 aHalIM3a 3aKJIabIBa€T OCHOBY JJIsl YCHEIIHOTO OBJIAJICHUS
3aKOHAMH (PU3UKH, XUMUH, OMOJIOTHH, TOHUMAaHUS OCHOBHBIX TEHACHIINI SKOHOMUKH U
OOIIECTBEHHOW KU3HHU, TTO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEAHEBHOM KU3HU. B TO ke BpeMsi OBJiajieHHE



aOCTPaKTHBIMU U JIOTMUECKU CTPOTUMHU MaTeMaTUYE€CKUMHU KOHCTPYKIMSIMU Pa3BUBAET YMEHUE
HaXOJHUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HICTUHHOCTD YTBEPKICHUS, UCIIOIB30BaTh 0000IIEHNE 1
KOHKpETHU3alHI0, a0CTparupoBaHue U aHaJOTuI0, ((OPMHUPYET KPEATUBHOE U KPUTHUECKOE
MbIlIUIEHKE. B Xoze n3yuenus anreOpsl M Hayall MaTEMAaTHYECKOIO aHAJIN3a B CTaplIeH HIKoJIe
y4aluecs NOJy4aroT HOBBIM OIBIT PEICHUs] IPUKIIAIHBIX 337a4, CAMOCTOSATEIBHOTO IIOCTPOEHUS
MaTEeMaTU4YECKUX MOJEIIEH peabHbIX CUTYallui U HHTEPIIPETALUH ITI0JyYECHHBIX PEIICHHM,
3HAKOMSATCS C MPUMEPAMH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMHUCS MATEMATUYECKUMH OTKPBITUAMHU U UX aBTOPaMH.

Kypc o6nanaeT 3HaUNTENEHBIM BOCITUTATEIHHBIM TIOTEHITHAIOM, KOTOPBIN peann3yeTcst Kak 4epes
y4eOHBII MaTepua, CliocoOCTBYIOINI (GOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3
cnennduky yueOHOH eATeNbHOCTH, TPEOYIOLIEH CaMOCTOATEIbHOCTH, aKKyPAaTHOCTH,
MPOAOKUATENBHON KOHIIEHTPAIIMN BHUMAHUS U OTBETCTBEHHOCTH 3@ MOJYYCHHBINH PEe3yIIbTar.

B ocHoBe meTtoauku o0ydeHus ainredpe 1 HayajlaM MaTeMaTH4eCKOro aHalIn3a JIEKUT
JESTEIbHOCTHBIM IPUHIUI O0yUYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHATM3a» BKIIIOUAET CIIETYIOIIIe
coJlepKaTebHO-METOANYeCKre TUHUH: «Uucia u BeraucineHus», « OyHKIUN U rpaguKm,
«YpaBHEHUs U HEpAaBEHCTBay», «Hauama Mmaremarndeckoro ananusa», «MHokecTBa 1 joruka». Bee
OCHOBHBIE COJIEP’KATEIHLHO-METOAMYECKHUE TMHUU U3y4atoTCsl Ha MPOTSHXKEHUH ABYX JIET 00yUYeHUs B
CTapluel IIKOJIe, ECTECTBEHHO AOIOJIHSS IPYT APYyra U NOCTENIEHHO HACBILIAsICh HOBBIMUA TEMaMU U
pazaenamu. [laHHBIN KypC SIBISETCS MHTETPATUBHBIM, TIOCKOJIBKY O0BEIMHSET B ce0e CoAepKaHue
HECKOJIBKHUX MaTeMaTHUECKUX AUCIUIUIMH: anredpa, TPUrOHOMETpHs, MaTeMaTHUECKHUI aHau3,
Teopust MHOXKeCTB U Jip. [1o Mepe Toro kak yJaiiuecs OBJaIeBarOT Bce Oojiee MUPOKUM
MaTeMaTUYECKUM alIapaTroM, Y HUX MOCIEe0BATEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTH MAaTEMATHUUECKYIO MOJIENb peabHOW CUTYallMH, IPUMEHAThH 3HAHUS, IOJyYEHHBIE B Kypce
«Anrebpa ¥ Hauajga MaTeMaTHYECKOTO aHAIM3ay, JUIsl PEIICHHs] CAMOCTOSITEIbHO
copMyITUPOBAaHHON MaTeMaTUUYECKOHN 3a7a4uH, a 3aTeM UHTEPIPETUPOBATH MOIYUECHHBIN pe3yJIbTar.

ConeprxarenbHO-MeTOANYECKas IMHUS «YHcna 1 BEIUMCIIEHU» 3aBepuiaeT (OpMUPOBaHUE
HAaBBIKOB HCIIOJIb30BAaHUS JIEHCTBUTEIBHBIX YUCEIl, KOTOpOE ObLIO HAYaTO B OCHOBHOM 1IKoie. B
CTapIIel MIKoJie 0c000€ BHUMAHUE YAENAETCS (POPMHUPOBAHUIO MPOYHBIX BHIYHCIUTEIBHBIX
HAaBBIKOB, BKJIIOUAIOIIKX B ce0s UCIIOIb30BAaHUE PA3IUYHBIX (POPM 3aMKCH JIEHCTBUTEIBHOTO YUCIa,
YMEHHUE PallMOHAIBHO BBINOJIHATH AEUCTBUS C HUMH, J€JIaTh IPUKUKY, OLIEHUBATH PE3YJIbTAT.
OOyuaromuecs MoIy4aroT HaBbIKU MPUOTMKEHHBIX BEIYMCIICHUH, BHITOTHEHHS IEHCTBHIM €
YHCJIaMH, 3aIIUCAHHBIMU B CTaHAApTHOU (pOopMe, UCTI0NB30BAaHUS MATEMATHYECKUX KOHCTAHT,
OLICHMBAHMS YNCIIOBBIX BBIPAKCHUI.

JInnus «YpaBHEHUS U HEPABEHCTBA» PEAIN3YyETCs HA MPOTSKEHUU BCEro 0Oy4YeHHUs B cTapIiei
LIKOJIE, TOCKOJIBKY B Ka)KJIOM pa3Jiesie MpOorpaMMBbl IPEAYCMOTPEHO PEIIEHNUE COOTBETCTBYOIINX
3agad. OOyyaronuecs OBIaIeBal0T PA3INYHBIMU METOAAMHU PELICHUS LIEbIX, PALIMOHAIBHBIX,
MppaIMOHATbHBIX, TOKA3aTeNbHBIX, JOrapu(MUIECKIX U TPUTOHOMETPUUYECKUX YPaBHEHUH,
HEpaBEHCTB U UX cucteM. [lomyueHHble yMEHUs NCIIOJIb3YIOTCS PU UCCIIeI0BaHUU (QYHKUIUN C
MIOMOIIIBIO POU3BOTHOMN, PELIEHNH PUKIIAAHBIX 33]1a4 U 3a7a4 Ha HaXOX/I€HNEe HAauOOJIbIINX U
HaUMEHbIIUX 3HaYeHU QyHKIuu. [laHHas coneprkaTesibHas JIMHUS BKIIOYAET B ce0s TakKe
(dbopMupoBaHUE YMEHHI BBHIOIHATH pacueTsl o (hopMyiaM, MpeoOpa3oBaHuUs IEIbIX,
palOHAIBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, & TAKIKE BBIPAXKECHUN,
coJiep KallliX CTeNeHH U jorapudmsl. biaaronaps usydeHuro aaredpandeckoro MmaTepuana



IPOUCXOUT AalbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIICHUS yYaluXcs,
(bopMHPYIOTCSI HABBIKHU JICTYKTUBHBIX PACCYKIEHUH, padOThI C CHMBOJBHBIMH (pOpMaMH,
MpeACTaBICHUS 3aKOHOMEPHOCTEHN M 3aBUCUMOCTEHN B BUJI€ PABEHCTB U HEPaBEHCTB. AnreOpa
npeanaraet 3 peKTUBHbIE HHCTPYMEHTHI JJIs1 PEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3a7a4, HaIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAK S3bIKA HAYKH.

ConepxatenbHo-MeToauueckas TUHUSA «DyHKIIUU 1 Tpa@uKm» TECHO MEepPEIieTaeTcs ¢ APYyruMu
JIMHUSMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 33]1a€T MIOCJIEA0BAaTEIbHOCTh U3yUEHUSI MaTepuaa.
W3ydeHune cTenenHoi, ToKa3aTeIbHON, JIOTapU(PMUUECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX
CBOMCTB U rpaUKOB, UCIIOJIb30BaHUE (PDYHKIIMN JJIsT PEIICHUS 3a/1a4 U3 IPYTUX YUeOHBIX
IIPEAMETOB U PEAIbHOW KMU3HU TECHO CBSA3aHO KAaK C MATEMAaTUYECKUM aHAIN30M, TaK U C PEIICHUEM
ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM Ooubllloe BHUMAHUE YaesieTcsi POPMUPOBAHUIO YMEHHUS
BBIpaKaTh (hOPMYyJIaMH 3aBUCUMOCTH MEX]Ty pPa3IMYHBIMUA BEIMIMHAME, UCCIIEAOBAThH MTOJTYyICHHBIC
(byHKUMHU, CTPOUTH UX Ipaduku. Matepuan 3Toil cofepKaTelbHON TMHUY HalleJIEH Ha pa3BUTHE
YMEHHUU U HaBBIKOB, IO3BOJISIOIINX BbIpaXKaTh 3aBUCUMOCTH MEXy BEIMYMHAMU B Pa3IMYHOMN
dbopme: aHanTUTHIECKOMH, Tpaduueckoit u cioBecHoi. Ero nsydenue cmocodbCcTByeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTU K O00OIIEHUIO U KOHKPETU3AIIMH, UCTIOIE30BaHUIO
aHaJIOTUH.

ConeprxarenpHas muaAA «Havama MaTeMaTHIecKOro aHAINA3a» TIO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPyT Kak MaTeMaTHUECKUX, TaK U MPUKIATHBIX 337a4, JOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTD UCCIIEIOBATh U CTPOUTH Tpaduku QYHKIHUH, OTPEAEsATh UX
HauOONbIINEe U HANMEHBIINE 3HAUYEHUS, BBIYUCIATH IUIOMAAN GUTryp U 00BEMBI Tell, HAXOIUTh
CKOPOCTH M YCKOPEHUS TporieccoB. JlaHHas copeprkaTenbHast JMHUS OTKPHIBACT HOBBIC
BO3MO)XHOCTHU TIOCTPOCHUS MaTeMAaTHIECKUX MOJIENICH peabHbIX CUTyalui, HaX 0K ICHUS
HAWIY4IIero peieHus B MPUKIIAJIHbBIX, B TOM YHCIIE COIMAIbHO-OKOHOMHYECKUX, 3a/1a4ax.
3HAKOMCTBO C OCHOBAMH MAaT€MaTUYECKOI0 aHAJIM3a CIIOCOOCTBYET PA3BUTHIO aOCTPAKTHOTO,
(opMaIbHO-IOTHUECKOTO ¥ KPEaTUBHOTO MBIIICHHS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
MIPOSIBJICHUS 3aKOHOB MaT€MaTUKU B HayKe, TEXHUKE U UCcKyccTBe. O0yuaronuecs y3HaT O
BBIJIAIOIIUXCS PE3YIIbTATaX, MOTyYEHHBIX B XOJI€ Pa3BUTHA MATEMATUKH KaK HAYKH, U UX aBTOPAX.

ConepkarenbHO-MeToAuYecKas JUHUS «MHOXKEeCTBa 1 JIOTMKa» B OCHOBHOM IOCBSILIEHA 3JIEMEHTAM
TEOPUU MHOKECTB. TE€OpETHKO-MHOKECTBEHHBIE MIPEACTABICHUS IPOHU3BIBAIOT BECH KYpC
IIKOJIFHON MaTEMAaTUKHU U TIpEeJIaraloT Hanbosee yHUBEPCaIbHBIN S3bIK, 00BEAMHSIOIINMN BCE
pa3esibl MAaTEMaTUKU U €€ MIPUI0KEHUM, OHU CBI3bIBAIOT PAa3HbIC MATEMAaTUYECKUE TUCUUIUIMHBI B
eauHoe nenoe. [1o3ToMy BaXHO AaTh BO3MOYKHOCTb IIKOJIBHUKY ITOHUMATh TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMATUKH U UCIIOJIb30BaTh €T0 JJIs1 BBIPAKEHUS CBOMX
MBICJIEH.

B kypce «Anre0Opa 1 Hadana MaTEMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTEeMaTUYECKOTO MOJICITHPOBAHUS, KOTOPBIE MPU3BAHBI C(POPMHUPOBATH HABBIKH ITOCTPOCHHUS
MOJIeTIeH peabHbIX CUTYyallni, HCCIETOBAaHUS ATUX MOJIEJIEH ¢ TOMOIIBIO anmapaTa ajareopsl 1
MaTeMaTUYECKOT0 aHAIN3a U UHTEPIPETAIIH MTOJIyYeHHBIX pe3yIbTaToB. Takue 3aaHus BIJICTCHBI
B KXXIBII M3 pa3esiOB MPOTPaMMBI, IOCKOJBKY BECh MaTepHajl Kypca MUPOKO UCIIOIB3YETCS IS
peleHns NpuKiIagHbIX 3a1ad. [Ipy peniennn peanbHbIX MPAKTUYECKUX 33a4 yUalliecs pa3BUBaIOT
HaOJI0JaTeTbHOCTh, YMEHHE HaX0UTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATh Mpodiemy. JlesTenbHoCTh o POPMHUPOBAHNIO HABBIKOB
pelIeHus MPUKJIAAHbIX 3a7]ad OPTaHU3yeTCsl B MIPOLIECCe M3YUCHHSI BCEX TeM Kypca «Anredpa u
HayaJla MaTeMaTHIeCKOTO aHAIIN3ay.



B yueOHOM 1u1aHe Ha n3ydyeHue Kypca ajreOpsl M Hayasl MaTeMAaTHYECKOro aHaJIN3a Ha
yrie0JIeHHOM ypoBHE oTBoAMTCS 4 yaca B Hepento B 10-M kiacce u 4 yaca B Hezgento B 11-m kitacce,
BCEro 3a JiBa roaa o0ydenus — 170 yacos.

Jljist peanu3anuu nporpaMMbl HCTIOIB3YIOTCS YI€OHUKH, JOMYIICHHBIE K UCIIOJIb30BAHUIO TIPH
peanmu3aIy UMEIOINX TOCYAapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEeIbHBIX TPOTPAMM
HayaJIbHOTO 00I11eT0, OCHOBHOT'O OOIIET0, CPeHET0 00111ero 00pa3oBaHus OpraHU3aAIUsIMU,
OCYHIECTBIISIFOIIIMMH 00pa30BaTENbHYIO JAESTEIbHOCTh, MpUKazoM MunnpocsenieHus ot 21.09.2022
Ne 858:

o Maremaruka. Anrebpa u Hayaima MaTeMaTH4YecKoro aHaimsa, 11 kimace/ Mep3msik AT,
Homuposckuii J[.A., [Tononckuii B.b., SAxup M.C.; nox penakiueii [logonsckoro B.E.,
OO0m1ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCThIO M3narenbckuit nentp « BEHTAHA-
['PA®»; Akimmoneproe obmectBo «M3aatenscTBo "[IpocBenienne»;

o Maremarnka. Anrebpa u Hadaima MaTeMaTH4deckoro aHaimsa, 10 kimace/ Mep3msk AT,
Hommuposckuit [{.A., ITononckuii B.b., Akup M.C.; nox penakuueit [logonsckoro B.E.,
OO61ecTBO ¢ OrpaHMYEHHOM 0TBeTCTBeHHOCThIO U3narensckuit nentp « BEHTAHA-
['PA®»; Akimmoneproe obmectBo «M3aatenscTBo "[IpocBemienne»;

o Maremaruka. Aiiredpa U HayaJla MATeMAaTHYECKOI0 aHaJaIu3a, 11 kiaacc/
C.M.Huxoabsckuii, M.K. [Toranos, H.H. Pemiernukos, A.B. llleBkun «31aTe1bCTBO
"IIpocBemenue' »;

DneKTpOoHHBIE 00pa30BaTEbHBIE PECYPCHI, JOMYIIIEHHBIE K UCTIOIB30BaHUIO MPU PEATU3aAIINH
HMMEIOIIUX TOCYITAPCTBEHHYIO aKKPEAUTAIIMIO 00Pa30BaTEIbHBIX IPOTPaMM HavyajIbHOTO OOIIETo,

OCHOBHOTO 00111eT0, CpeaHero odiiero oopa3zoBanus npukazom MunnpocsemieHus ot 02.08.2022 No
653:

« DIeKTpOHHBIN 00pa3oBaTenbHbIN pecypc «omamaue 3aganus. Cpeanee olriee
obpazoBanue. Anredpar, 10—11 knace, AO «M3narennbcTBo "[IpocBemienne»;

o Tpenaxep «O06nako 3HaHui». Marematuka. 10 kinacc, OO0 «PuzukoH JIady;

o Tpenaxep «O6nako 3Hanmit». Maremaruka. 11 kmacc, OO0 «Duzukon JIady;



®denepanbHas paboyas nporpamMma no yueOHomy npeamery «Maremarukay (yriayOaEHHBIN yPOBEHB).

denepanpHas pabodas mporpamma mno yueoHomy npenmery «Marematukay (yriyOnEHHBINA ypOBEHb) (MpeaMeTHas
obnacth «MaremaTuka U nHpopMaTrkay) (Jagee COOTBETCTBEHHO — MpOrpaMma Mo MareMaTUKe, MaTeMaTHKa) BKIIOYAeT
NOSICHUTENBHYIO 3aIIUCKY, COJIepKaHUe O0yUEHHUs], INTAHUPYEMbIE PE3YJIbTAThl OCBOCHHSI IPOTPAMMBI IO MATEMATHKE.

[losicHuTenpHas 3amucKa OTpakaeT oOlMe 1edd W 3a7a4d  HM3y4YeHHs] MaTEeMaTHUKH, XapaKTePUCTUKY
NICUXOJIOTUYECKHUX MPEANOCHUIOK K €€ M3yUYEeHHUIO O0YYarOIIMMUCS, MECTO B CTPYKTYpe YUEOHOrO IJIaHa, a TAKXKE MOIXOIbI
K 0TOOPY COfepKaHus, K OMPEACIICHUIO TNIAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYpPE TEMATHUECKOTO TUTAHUPOBAHMUS.

Copepxanue 0Oy4YeHUsI PACKpBIBACT CoOJiepKaTelIbHbIe JMHUHM, KOTOpBIE MpeiaraloTcss g 005S3aTeIbHOTO
M3YUYEHHUSI B KOKJIOM KJIacC€ Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHusl.

[InaHupyemMble pe3yJbTaTbl OCBOCHUS MPOrpaMMbl MO0 MAaTEMAaTHKE BKIIIOYAKOT JIMYHOCTHBIE, METANpPEAMETHBIE
pe3yibTaThl 32 BeCh Mepuoj OOy4eHHUs Ha YPOBHE CpPEIHEro oOuiero oOpa3oBaHHUs, a TaKXKe MPEIMETHBIE TOCTHXKEHUS
oOyyJaronierocs 3a Kaxabli roJ OOy4eHHs.

[TosicHuTenbHas 3amucka.

[Iporpamma no MaremaTuke yriiyOJaE€HHOIO YPOBHS JJisl O0YyYarOUIMXCsl HA YPOBHE CPEIHET0 O0IIero oopa3oBaHus
pazpaborana Ha ocHoBe @DI'OC COO c y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHM, TPEABABISIEMBIX K
MaTeMaTUYeCKOMy OOpa3OBaHMIO, W TPAJUIUN poccHuiickoro obOpasoBaHusi. Peanusanus mnporpamMmbl MO MaTeMaTHKe
00€ecIreynBaeT OBJIA/ICHUE KIFOUEBBIMU KOMIIETEHLUSMH, COCTABJISIOIIMMU OCHOBY /I CaMOPAa3BUTUS U HENPEPBIBHOTO
00pa3oBaHusl, IETOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO ¥ MTO3HABATEIBLHOTO PAa3BUTHUS JTUYHOCTH 00YyYarOITUXCS.

B nporpamme 1o MareMaTUKe YUYTEHbl HJIEU U MOJIOKEHUSI KOHIIENIUU Pa3BUTHS MaTEeMAaTHYE€CKOro 00pa30BaHUs B
Poccuiickoii @enepannn. Matematndeckoe oOpa3oBaHUE JOJKHO PeIIaTh 3a7ady oOecredeHus: HeoOXOIUMOTo CTpaHe

qucia O6yanOH_II/IXC}I, MATEMATHYICCKAA ITOATOTOBKA KOTOPBIX Obu1a OBI A0CTAaTO4YHa JIA IMPOAOJIZKCHUA O6p8.30BaHI/I$I I10



pa3IMYHBIM HAMpaBJICHHUSIM, BKJIIOYAs MPENoJaBaHWE MaTEeMaTHKH, MAaTeMaTWYeCKUE HCCIeOoBaHMs, paboTy B cdepe
MH(GOPMAIIMOHHBIX TEXHOJIOTUI U IPYTUX, a TaKkKe 00ecreueHus 1 KaKI0ro 00y4yaronierocsi BO3MOKHOCTH JOCTHKEHUS
MaTeMaTHYECKON MOJITOTOBKA B COOTBETCTBUH C HEOOXOIMMBIM €My ypoBHeM. Ha pemieHuwe 3TuX 3ajqad HaieleHa
nporpamma o MaTeMaTHKe YIIIyOJIEHHOTO YPOBHSI.

HeoOxoaumMopcTh MaTeMaTUYeCKOl MOArOTOBKM OOYCIIOBIEHAa OOYCJIOBJIEHO POCTOM YHCIA CHELMAIBbHOCTEH,
CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM MaTeMaTUKH (B chepe IKOHOMUKH, OM3HECE, TEXHOJIOTHIECKUX 00JIacTsIX,
ryMaHuTapHbIX cdepax). KomudyecTBo oOydarommecs, A KOTOPBIX MaTeMAaTHKa CTAHOBUTCS (PYH/IaMEHTOM 0Opa30BaHUS,
IUTAHUPYIOIMX 3aHUMAThCS TBOPUYECKOW M HCCIIEI0BATENBCKON paboTOM B 001acTH MaTeMaTUKH, MTHPOPMATHKH, (PU3UKH,
SKOHOMHUKH U B APYTUX OOJIACTAX, YBEIUYUBACTCS, B TOM YHUCIE C YYETOM OOydaloluXcsi, KOMy MaTeMaTHKa Hy>KHa JJIs
UCIOJIb30BaHUs B IPOQECCUsiX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

[TpukmagHas 3HAYUMOCTh MaTeMaTUKH OOYCIOBIIEHA TeM, YTO €€ MpeIMeTOM SBISIOTCS (yHIaMeHTaIbHbIC
CTPYKTYpBhI Halller0 MHUpA: MPOCTPAHCTBEHHbIE (DOPMBI U KOJTUUECTBEHHbIE OTHOIICHHUS, (DYHKIIMOHAIbHBIE 3aBUCUMOCTH U
KaTEeropuy HEONpeAeNEHHOCTH, OT MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEACTBEHHOM OIBITE, 0 JOCTATOYHO CIIOKHBIX,
HEOOXOIMMBIX IS Pa3BUTHS HAYUYHBIX M TEXHOJIOTUYECKUX UACH. be3 KOHKPETHBIX MaTeMaTUYECKUX 3HAaHUHN 3aTPyAHEHO
NOHMMaHWE TMPHUHIUIIOB YCTPOMCTBA W HCIIOJIb30BAHHUA COBPEMEHHOW TEXHHUKH, BOCHPUATHE W HHTEpHpeTaIus
pPa3HOOOpa3HOW  COLMANBHOM, HKOHOMHUYECKOH, NOJUTUYECKOH HHpopManuu, Maiod(d(eKTUBHA MOBCEIHEBHAS
NpaKkTHYeCKas IesTeNbHOCTh. Bo MHOrmx cdepax mpodeccHoHambHOW IESTENBHOCTH TPEeOYIOTCS YMEHHS BBIMOJIHSTH
pacuéThl, COCTaBIATh AJITOPUTMBbI, IPUMEHATH (POPMYJIbI, IPOBOJAUTH FT€OMETPUUECKUE U3MEPEHUS U TIOCTPOEHUS, YUTATh,
o0pabaTbiBaTh, UHTEPIPETUPOBATh U MPEICTABIATh MHPOPMALMIO B BHJE TaOMUL, OUarpaMMm U rpauKoB, MOHUMATb

BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.



OAHOBPEMEHHO C paclIMpeHHeM cep MPUMEHEHUsT MAaTEMaTUKH B COBPEMEHHOM OO0mIecTBE BCE Oosiee Ba)KHBIM
CTAHOBHUTCS MaTEMaTUYECKUM CTUJIb MBILICHUS, NPOSBIISIIOIINNCS B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce
U3YYEHUS] MAaTeMAaTHKH B apceHall MPUEMOB U METOJOB MBIIUICHUS YEJIOBEKA E€CTECTBEHHBIM O00pa3oM BKIIIOUYAIOTCS
UHAYKIUA W JeAyKuus, o00OIIeHHe M KOHKpEeTH3alus, aHalIW3 W CHUHTE3, Kilaccuukamuss W cucTeMaTh3alus,
abctparupoBanue u aHajgorusi. OOBEKTh MaTEMAaTHUECKUX YMO3AKIIOUEHUH, TpaBuila UX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIpAOOTKE yMEHUS (POPMYyIHpPOBaTH, OOOCHOBBIBATH U JIOKA3bIBATh
CYXKICHHs, TeM caMbiM (POPMHUPYIOT JIOTUYECKUH CTHIIb MbIIUIeHUs. Benymas poib NpHUHAICKUT MaTeMaTHKE B
(OpMUPOBAHNUN ANTOPUTMHUUYECKON KOMIIOHEHTHI MBIIIJIEHUSI W BOCIUTAaHUM YMEHMH JAEWCTBOBAaTh 10 3a/aHHBIM
aNrOpUTMaM, COBEPIICHCTBOBATH M3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mpomecce pemeHus 3agad — OCHOBBI JUIS
OpraHM3alyi y4yeOHON [eATENIbHOCTH Ha ypOKax MaTeMaTHUKU — Pa3BUBAIOTCS TBOpYECKas M MPUKIAIHAs CTOPOHBI
MBIIICHUS.

OOyueHue wmaTeMaTUKEe JAET BO3MOXXHOCTh pa3BHBaTh Yy OOyYarONIMXCS TOYHYI0, pPAlUUOHAIBHYIO U

MH(POPMATUBHYIO peub, YMEHUE OTOMPATh HanOoJIee MOIXOAAIIME A3bIKOBBIE, CHMBOJIMUYECKHE, TpaUUECKUE CpeACTBa JUIs
BBIPAXXEHUS CYKICHUW U HATJIATHOTO UX MPEACTABIICHUS.
Heo0xoauMbpIM KOMIIOHEHTOM O0ILIEeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUM SBIJIAETCS OOIee 3HAKOMCTBO C METOJIaMU
MO3HAHUSL JCHUCTBUTEIIBHOCTH, IPEJACTABICHUE O IMPEAMETE M METOAE MAaTEMAaTHKH, €ro OTJIMYMIX OT METOJOB
€CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX IPUMEHEHNS MATEMATUKU JUIsl PELIEHUSI HAYUYHbIX M MPUKIIAIHBIX
3a1a4. MaTemaTnuueckoe 00Opa3oBaHUe BHOCUT CBOM BKJIaJ B (popMHpoBaHUE 00IIEH KyJIbTYphl UEJIOBEKa.

N3yyenue mMaTeMaTUKH CIIOCOOCTBYET ICTETUUECKOMY BOCIUTAHUIO YEIOBEKA, MOHUMAHUIO KPACOThl U U3AILIECTBA

MAaTEMaTH4YCCKHUX paccyxc,ueHHﬁ, BOCIIPUATHIO TCOMCTPHUYCCKUX (bOpM, YCBOCHHUIO NACH CUMMCTPHH.



[IpuoputeTHbiMu 1esiMu oOydyeHus Matematuke B 10-11 kimaccax Ha yriayOJ€HHOM YpOBHE MPOJOJKAIOT
OCTaBaThCS:

(opMHpOBaHKE LIEHTPAIBHBIX MATEMATUYECKUX MOHATUHN (UHCII0, BEIMYUHA, FTeOMeTpUUuecKas purypa, nepeMeHHas,
BEPOATHOCTh, (PYHKIHMS, TPOU3BOJHAS, HWHTErpay), OOECHEUYUBAIOIIUX MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTb
MaTEMaTUYECKOro 00pa3oBaHMs 00yUYarOIINXCS;

MOJIBEICHUE OO0Yy4alolUXCcsl Ha JOCTYMHOM JUIsi HMX YpPOBHE K OCO3HAaHUIO B3aMMOCBA3M MaTEeMaTUKU U
OKpPY’KaroIEero MUpa, HOHUMAHUIO MaTEMATHKHU KaK 4aCTH OOIIEH KyJIbTypbl UEJIOBEYECTBA;

pa3BUTHE MHTEIUICKTyalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYarouuxcsi, IO3HABaTEJIbHOW aKTHUBHOCTH,
UCCIIENOBATENbCKUX YMEHUM, KPUTHYHOCTH MBILIEHUS, NHTEPECA K U3YUYEHNUIO MAaTEMATHUKH;

(dopmupoBanue GyHKIIMOHATLHOW MaTeMaTHUYE€CKONH T'PaMOTHOCTH: YMEHUS PAacliO3HAaBaTh MaTEMaTHUECKHUE aCIIEKThI
B pPEANbHBIX XU3HEHHBIX CUTyalUsX W NPHU U3YUYEHUU JIPYTUX YYEOHBIX MPEAMETOB, MPOSIBICHHS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (POpMyIMpOBaTH UX Ha A3BIKE MAaTeMAaTUKH M CO3[aBaTh MaTeMaTHYECKUE MOJETH, MPUMEHSTh
OCBOEHHBIN MaTeMaTUYECKHI anmnapaT AJisl peICHHs] TPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HUHTEPIPETUPOBATH U OLICHUBATH
IIOJIyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mareMatuku B 10—11 kimaccax yrmyOnéHHOTO ypoBHA siBisitoTcs: «Ywucna u
BBIYMCIICHUSD», «Anredpa» («Anredpandeckue BbIpaKeHUs», «YPaBHEHUsI U HEpaBEHCTBa»), «Hauana maremarrueckoro
ananuza», «['eomerpus» («l'eomerpuueckue Qurypsl U uX CBOMCTBa», «l3MepeHHME TE€OMETPHUYECKHX BEIMUYUHY),
«BeposTHOCT, W cTaTUCTUKa». JlaHHBIC JUHUU PA3BUBAIOTCS MapajUieIbHO, KaXKJas B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAaKTe U B3auMojaecTBuu. Kpome 3T0ro, ux o0beAuHsIeT
JIOTUYECKasl COCTABIIAIONIAs, TPAJAULMOHHO IMPUCYIas MAaTEMaTUKE W MPOHMU3BIBAIOIIAS BCE MATEMATHYECKHE KYpPChl U

coaepxarenbHpie JuHUU. ChopmynupoBanHoe Bo PI'OC COO TtpeOoBaHME «yMEHHUE OMNEPUPOBATH TMOHITHIMU:



OMpe/IeJICHUE, aKCHMOMa, TEOpeMa, CIIEJCTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO, PAaBHOCWIbHBIE (OPMYIUPOBKH,
ymeHue (opmynupoBaTh 00paTHOE W MPOTUBOIOJIOKHOE YTBEPXKIEHUE, MPUBOAWTH NPUMEPHI W KOHTPIPHUMEDPHI,
UCIIOJIb30BaTh METOJI MaTeMAaTHYEeCKOW WHAYKIMU, MPOBOJUTH JOKAa3aTeIbHBIE PACCYXIACHUS NPU pPEIICHWU 3ajad,
OIICHUBATh JIOTHYECKYIO TMPABUIBLHOCTh PACCYXKICHUI» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a (opmupoBaHue
JIOTUYECKUX YMEHHM pacrpeenseTcs Mo BCeM rojiaM 00yueHus Ha ypOBHE CPEAHET0 o0IIero o0pa3oBaHuUs.

B cootBetcTBUM ¢ DI'OC COO MaTemMaTuka sBJISIETCS 0053aTEILHBIM IPEAMETOM Ha JAHHOM YPOBHE 00pa30BaHUs.
Hacrosmeit mporpamMmmoii 1o MareMaTuke MpeaycMaTpUBaeTCs M3ydeHue ydeOHoro mpeamera «MaremaThka» B pamKax
TPEX YyueOHBIX KYpCOB: «AJredpa M Hayajga MaTeMaTUYeCKOro aHanuzay, «l'eomeTpus», « BepoSITHOCTh U CTATUCTHKAY.
dopMHUpOBaHUE JTOTUYECKUX YMEHUHN OCYILECTBIISIETCS HA MPOTSKEHUM BCEX JIET 00yUEHHSI HA YPOBHE CPEJIHETO OOIIEero
00pa3oBaHMsl, a JIEMEHTHI JJIOTUKH BKIIOUAIOTCS B COJIEP)KAHKME BCEX Ha3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO111ee YnCI0 YacoB, PEKOMEHIOBAaHHBIX JIJIsl H3ydeHuss MaTeMaTHku — 544 vaca: B 10 xitacce — 272 yaca (8 yacoB B
Henento), B 11 kimacce — 272 yaca (8 4acoB B HEJIEIIIO).

[Tnanupyemsblie pe3ybTaThl OCBOCHUS MPOTPAMMBI IO MaTEMAaTUKE Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusl.

B pesynprare u3yueHuss MaTeMaTUKH Ha YpOBHE cpeaHero ooOmero oOpa3oBaHusi y oOyuyaromierocs OyayT
c(hOpMHUPOBAHBI CIIEIYIONINE JHYHOCTHBIC PE3YIbTAThI:

1) rpa’k1aHCKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPakKAAHCKOU MO3UIIMK 00YyUaIOIIEerocs Kak akTUBHOIO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
oO01ecTBa, MpeJCTaBICHUE 0 MaTEeMAaTUYECKUX OCHOBaX (DYHKIITMOHMPOBAHUS PA3NMYHBIX CTPYKTYD, SBICHUHU, MPOIEAYD
IrpakJIaHCKOTro oO0I1ecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJEHCTBOBATh C COI[MAIbLHBIMU HHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

2) IMaTPUOTUYICCKOI'O BOCIIMTAHHA:



c(hOpMHUPOBAHHOCTh POCCUICKOMN I'pa’KJaHCKON UIEHTUYHOCTH, YBAKEHHUS K MPOILJIOMY M HACTOSIILIEMY POCCHUICKOMN
MAaT€MaTHKH, LEHHOCTHOE OTHOLICHUE K JOCTMIXKEHUSM POCCUUCKUX MATEMaTUKOB M POCCUHWCKOM MaTeMaTU4YECKOU
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaX, TEXHOJIOTUAX, c(hepax SIKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHMUS:

OCO3HaHHUE JYXOBHBIX IIEHHOCTEW POCCUHUCKOTO Hapo/a, CPOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO
MOBEJICHUSI, CBA3AHHOIO C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKCHUN HAayKH U JEATEeNbHOCThIO YYEHOTO, OCO3HAHHE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 5CTETUYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHONIIEHHWE K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTHYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
pEeLIEHU, pacCy ) AEHUN, BOCIPUUMYHUBOCTh K MAaTEMAaTUUECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) duznueckoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSITh MaTEeMAaTHUECKUE 3HAHWS B MHTEPECax 3J0POBOTO M 0€30MacHOro odpasa
KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (3710pOBOE MUTaHWE, COANAHCUPOBAHHBIM PEXHUM 3aHATUUA U
OT/bIXa, peryjsipHas Qui3nueckas aKTUBHOCTh), (U3UYECKOE COBEPIICHCTBOBAHUE TMPHU 3aHATUSX CHOPTUBHO-
03JIOPOBUTENBHOM JEATEIBHOCTBIO;

6) Tpy10BOTO BOCITUTAHMUS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJI0OUs, MHTEpeC K pasIudHbiM cdepam MpodecCHOHATBHON
NESTEILHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ NPHIIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyrieit
npodeccu M peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIC ILJIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTUYEeCKOMY
00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO HA TPOTSIKEHUU BCEH >KU3HU, TOTOBHOCTh K AKTUBHOMY YYAacCTHIO B PEIICHHUH

MMPAKTUICCKUX 3a1a4 MaTEMaTHYE€CKOMN HaIIPpaBJICHHOCTH,



7) KOJIOTHYECKOTO BOCITUTAHHUS:

c(OPMUPOBAHHOCTHh HKOJIOTUYECKON KyJIbTYpbl, TOHUMAHUE BIMSIHUS COLUATIBHO-IKOHOMUYECKUX IPOLECCOB Ha
COCTOSIHME MTPUPOJHON U COIMAIBHON Cpeibl, 0OCO3HAHUE TJI00AIBHOIO XapaKTepa SKOJOTMYECKUX MPOOJIeM, OpUEHTALIMS
Ha IPUMEHEHUE MaTeMaTHYECKUX 3HAHUH JJIs pEelIeHUs 3a/1a4 B 00JaCTH OKpY’KaloIel Cpe/ibl, MIaHUPOBAHUE TOCTYIKOB
Y OLIEHKH UX BO3MOXHBIX ITOCJIEJICTBUM AJIsl OKPY KAtOIIEeH Cpeibl;

8) IEHHOCTU HAYYHOT'O MMO3HAHUS:

c(OPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu H
OOIIECTBEHHON NPAKTUKH, MOHUMAaHUE MAaTEMaTHYECKON HayKM Kak c(hepbl UYEIOBEYECKOM NEATENbHOCTH, 3TAIlOB €&
Pa3BUTHUS U 3HAYUMOCTHU ISl Pa3BUTHS [IMBUIIM3AIINN, OBJIAJICHUE SI3bIKOM MAaTEeMAaTUKH U MAaTEMaTHYECKON KyJIbTYPOU Kak
CPEJCTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U UCCIIE0BATENBCKYIO JEATEIbHOCTh NHAUBUIyaJIbHO
U B TPYIIIIE.

B pesynbrare u3yueHHss MaTEeMaTHKHd Ha ypOBHE CpenHero obmiero oOpa3oBaHus y oOydaromierocs OyayT
c(OpMHUPOBAHbI I03HABATEIbHBIE YHUBEPCAJIbHbIE yueOHbIE EHUCTBUS, KOMMYHUKATUBHbIE yHHUBEpPCaJbHbIE Y4YEOHBIE
JCHCTBYS, PETYJISITUBHBIC YHUBEPCAIbHBIE YdeOHbIe IEHCTBUS, COBMECTHAS I TEITbHOCTb.

VY ob6yuaromierocst OyayT cOopMUpPOBaHbI cieaytonre 6a30Bble JOrMUECKHE JEHCTBUS KaK 4acTh MO3HABaTENbHbIX
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKK MATEMAaTUYECKUX OOBEKTOB, MOHATHI, OTHOIICHUN MEXIY
HNOHATUAMHU, (OPMYJIUPOBATH ONPECIICHUs MOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiacCU(pUKalLUH,
OCHOBaHMS J1s1 0000IICHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOPa30BBIBATh CYKJIEHUS: YTBEPAUTEIbHbBIE U OTPHUIIATEIbHbIC, CAUHUYHBIE,

YaCTHBIC 1 06HII/IC, YCJIOBHBIC,



BBISIBIIATH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M MPOTUBOpEUHs B (paKkTax, JaHHBIX, HAOIIOJCHUSAX U
YTBEPXKIICHUSX, TIPEITIaraTh KPUTEPUHU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUUH;

JeNaTh BBIBOJBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX HM WHAYKTHBHBIX YMO3aKIIIOUCHHH,
YMO3AaKJIFOUYECHHUH 10 aHAJIOTUH;

NPOBOJIUTH CaMOCTOSITENILHO JIOKA3aTebCTBA MAaTEMaTHUYECKHX YTBEpXKIEHUH (MpsMbIe M OT MPOTHUBHOTO),
BBICTPaWBaTh apTyMEHTAITUIO, TPUBOJIUTH MMPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BHIBOIBL;

BBIOMpATH CIOCO0 pemieHusi y4eOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BAapHUAHTOB pEIIEHUs, BHIOMpaTh HamOoJee
TIOJIXOJISITIIHIA ¢ Y4ETOM CaMOCTOSITEIHPHO BBIJICJICHHBIX KPUTEPHEB).

VY oOyuaromerocs OyAayT cpopMHUpOBaHbI clienyromue 0a30Bble HUCCIEAOBATEIbLCKUE JACHCTBHUS KaK 4YacTh
M03HABATENbHBIX YHUBEPCATBHBIX YU€OHBIX JCHCTBUM:

UCIIOJIB30BaTh BOIIPOCHI KaK MCCIEAOBATEICKUI HHCTPYMEHT MO3HAHUS, (DOPMYJIHUPOBATh BOIPOCHI, GUKCHPYIOITHE
POTHUBOpEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOIO
TIO3UIINIO, MHCHHE;

MPOBOJIUTH CaMOCTOSATEILHO CIUIAHWPOBAHHBIM AKCIIEPUMEHT, HMCCIICIOBAHWE 10 YCTAaHOBJIICHHIO OCOOCHHOCTEH
MaTEMaTUYECKOTO 00BEKTA, SIBJICHHUS, MPOIECCA, BRISIBJICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SBICHUSIMH, MPOIECCAMU;

CaMOCTOATENILHO  (popMysIMpoBaTh OOOOIIECHUS H BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
WCCJICIOBAHMUSI, OIIEHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3YyJIbTAaTOB, BEIBOIOB U 000OIIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAK)KE BBIABUTATH MPEATOIOKEHHUSI O €r0 Pa3BUTUHU B HOBBIX
YCIIOBHSIX.

Y obyuatomerocs OyayT chopmupoBaHbl yMeHHs pabotarh ¢ HWHPOpMANHMEH KaK 4YacTh TMO3HABaTEIbHBIX

YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM:



BBISBJISATH JIe(OUIIMTHI HH()OPMALIHMH, JTAHHBIX, HEOOXOAMMBIX JIJISl OTBETA HAa BOIIPOC U JIJIS PEIICHUS 3a/1a4H;

BBIOMpaTh WHQPOPMAIMI0O W3 WCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W
UHTEPIIPETUPOBATh HH(DOPMALIMIO PA3TUYHBIX BUIOB M (POPM MPEACTaBICHUS;

CTPYKTYpUPOBATh HHPOPMAITHIO, TIPEICTABISITH €€ B PA3IMYHBIX (JopMax, HILTIOCTPUPOBATH IPapUICCKH;

OIICHMBATh HAAEKHOCTh MH(DOPMAIIMH TTO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

Y oOyuaromerocs OyayT chOpPMHUPOBAHBI yMEHHs OOIICHHS KaK YacTh KOMMYHHKATHBHBIX YHHBEPCATbHBIX
y4eOHBIX JIEHCTBHIA:

BOCIIpUHUMATh U (OPMYJIUPOBATH CYXICHUS B COOTBETCTBHH C YCIOBUSIMH W IICNIIMU OOIICHHUSA, SICHO, TOYHO,
I'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO X0y PEIICHUS 3aauH,
KOMMEHTHPOBATh TMOJTYYCHHBIN pe3yIbTarT;

B XoJ¢ OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbI, MPOOJIEMBbI, pelIacMOl 3ajJauyw,
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHS, COTIOCTABIATh CBOU CYXKACHHS C CYXICHHUSIMH IPYTHX YYaCTHHKOB
Iranora, oOHapy)XKMBaTh pa3jMdde W CXOJCTBO IO3HMIHMNA, B KOPPEKTHOUW (opme (HopMynmpoBaTh pa3HOTIACHS, CBOU
BO3PaKCHUS

MIPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3aJa4d, SKCIICPUMEHTA, MCCICAOBAHUS, MPOCKTa, CAMOCTOSTEIILHO BBEIOUPAThH
(dbopMaT BRICTYIUICHHUS C YIETOM 3a/1a4 [IPE3CHTALIMKA U OCOOCHHOCTEH ayAMTOPHH.

VY oOyuatomerocss 6yayT copMHpPOBAaHBI YMEHHS CaMOOPTaHU3AIMHM KaK YacTh PETYJSITHBHBIX YHUBEPCATbHBIX
y4eOHBIX JCHCTBHI:

COCTaBJIAThH IUIaH, aJIFOPUTM PEIICHUS 3a/Ja4yd, BHIOMpATh CHOCOO PEHICHUS ¢ YYETOM HMMEIOIIUXCS PECYPCOB M

COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOpMAITUH.



VY oOyuatomerocst OynyT cOpMUPOBAHBI YMEHHS CaMOKOHTPOJS KaK YacTh PEryJIATHBHBIX YHUBEpPCAJIbHBIX
y4€OHBIX JIEHCTBUIA:

BJIa/JIeTh HABbIKAMM TI03HABATEJIbHON pEeQIeKCMHM KaK OCO3HAHMSI COBEPILAEMBIX JACHCTBUH U MBICIUTEIbHBIX
IPOLIECCOB, MX PE3YyJIbTATOB, BIAAETh CIHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS IpoIecca U PE3yJIbTaTa pPEIICHUS
MaTeMaTH4YeCKOH 3a1auu;

MPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a]a49i, BHOCUTh KOPPEKTUBHI B JEATEIHHOCTD
Ha OCHOBE HOBBIX 00CTOSITENILCTB, JaHHBIX, HAIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBHUE pE3y/bTaTa LIETU U YCIOBUSAM, OOBSACHATH NMPUYMHBI JOCTHXKEHHUS WM HEJOCTUKCHUS
pe3yIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

VY obOyuaromierocs OyayT chopMUpPOBaHbl YMEHHUSI COBMECTHOM JI€SATEILHOCTH:

MOHMMATh M UCIMOJIB30BaTh MPEUMYIIEeCTBa KOMAHIHON W MHAWBHIYaTbHON pabOThl MpU pelIeHHH y4eOHBIX 3a/1ad,
OPUHUMATH LEJIb COBMECTHOHM MAEATEeIbHOCTH, IUIAHUPOBATH OPraHM3alldI0 COBMECTHOM paboThl, pacHpenessiTh BHUIbI
paboT, 1oroBapuBaThcs, 00CYkKJ1aTh NPOILIECC U PE3YJIbTAT pabOThI, 00001IaTh MHEHHS HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TPyNINOBBIX (opmax paboTsl (00CYXIEHHsS, OOMEH MHEHUH, «MO3TOBbIE WITYPMbDY U HHBIE),
BBIMOJIHATH CBOIO YacTh pabOThl M KOOPIMHUPOBATH CBOM JEHCTBUS C JPYTMMH WIEHAMU KOMaHJbl, OIICHUBATh KaueCTBO
CBOETO BKJIaJia B OOIIHMI MPOTYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

[TpenMeTHBIE pe3ynbTaThl OCBOCHUA (pemepanbHOi pabodeil mporpaMmbl IO MaTeMaTHKE MPEICTaBICHBI IO ToJaM
0o0Oy4YeHusl B paMKaXx OT/EJIbHBIX YU4EOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3/ieiax HaCTOALIEH NpOrpaMMBbl.

®denepanbHas paboyas mporpamMma yu4eOHOro Kypca «Anredpa v Hayana MaTeMaTHYeCKOTO aHAIIA3ay.

[loscHuTEILHAS 3aITUCKA.



VYueOHblil kKypc «Anrebpa M Havyajla MaTEMaTHUYECKOTO aHaJIM3a» SBJISIETCS OJHUM M3 Haubojee 3HAYMMBIX B
porpaMme CpeaHero oOIiero oopa3oBaHusl, MOCKOIBKY, C OJHOW CTOPOHBI, OH 00ECIeYMBAET UHCTPYMEHTAIBHYIO 0a3y
JUIS. M3Y4YEHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hOPMHUPYET JIOTMYECKOE U aOCTpaKTHOE
MBIIIJIEHHE OOYYaIoImMUXCsl HAa YPOBHE, HEOOXOAMMOM IS OCBOCHHS WH()OPMATHUKH, OOIIECTBO3HAHUS, WCTOPHH,
CJIOBECHOCTH U JPYTUX NUCIMIUIMH. B paMkax naHHOro y4eOHOro Kypca oOydarouiuecs OBJaJeBalOT YHUBEPCAIbHBIM
SI3IKOM COBPEMEHHOM HayKu, KOTopas (opMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTUUYECKOU opme.

Y4eOHpIii Kypc anreOphl M Hayall MAaTEeMAaTHYECKOTO aHalM3a 3aKJIajblBaeT OCHOBY JUISl YCIEIIHOTO OBJIAJCHUS
3aKOHaMUu (PU3UKHU, XUMUH, OUOJIOTMH, TOHUMAHUsI OCHOBHBIX TEHJEHIIUN pa3BUTHUSI SKOHOMHUKHU M OOIIECTBEHHON >KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO UCTIOIb30BATh UX IS
nanbHeiero o0pa3oBaHWs W B TOBCEAHEBHOM Ku3HH. OBnazeHue aOCTPAKTHBIMH U JIOTUYECKH CTPOTHUMHU
KOHCTPYKIIUSIMA aJITeOphl M MAaTEMAaTHYECKOI'0 aHain3a pa3BUBAET yMEHUE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBLIBATH
WUCTUHHOCTb, JIOKA3bIBaTh YTBEPKJICHHS C MOMOIIBIO MHIYKIIMU U PACCYKIATh JE€TyKTUBHO, UCIOJIb30BAaTh 0000IIEHUE U
KOHKpETHU3aI1I0, a0CTparupoBaHUe U aHAJIOTUIO, POPMUPYET KPEaTUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xonme u3yuyeHust yueOHOro kypca «Anredpa M Havajlla MaTEMaTUYECKOrO aHalIM3a» OOydarolIHecs IMOIYy4aroT
HOBBIM OIBIT PELICHUS MPUKIATHBIX 33/1a4, CAMOCTOSTEIIBHOTO IMOCTPOCHUS MATEMATHUYECKUX MOJEJIEH pPeajbHbIX
CUTYyallMi, MUHTEPIPETALMU MOJYUYCHHBIX PEIICHUM, 3HAKOMSATCS C MPUMEpPaMH MATEMATUYECKUX 3aKOHOMEPHOCTEU B
MPUPOJE, HAYKE U UCKYCCTBE, C BHIIAIOIIUMUCA MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaAMU.

VYuebHblli Kypc 001a1aeT BOCHUTATENIbHBIM MMOTEHIIMAIOM, KOTOPBIM peain3yercsl Kak yepe3 y4eOHbIH Marepual,
CIOCOOCTBYIOIMUM (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSA, TaK M uepe3 creuuduky ydeOHOW esITeIbHOCTH,
TpeOytomeld MpOoAOIKUTEIPHOW KOHIICHTPAIIMM BHUMAHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a

MOJIyYeHHBINA PE3ybTaT.



B ocHoBe MeToauku 00ydYeHHS anreOpe W HavaJlaM MaTeMaTHYeCKOro aHalin3a JICXKHUT JESITCIbHOCTHBIA MPUHITUT
00yueHus.

B crpykrype yueOHOro Kkypca «AjreOpa M Havaja MaTeMaTHYECKOrO aHAINW3a» BBIICICHBI CIICAYIOIINE
COJIEPKATEIIbHO-METOIUUCCKIE JTUHUH: «UKciia M BRIYUCICHUSD», « DYHKITUN U rpaduKn», « YpaBHCHUS W HEPABCHCTBAY,
«Hauanma mMareMaTH4ecKoro aHaan3a», « MHO)KeCTBa W JIOTMKa». Bce OCHOBHBIEC COIEPIKATEIBHO-METOIUYECKHE JTHHUU
U3yYal0TCs Ha MPOTSHKESHUH JBYX JIET OOYUYCHHS Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus, ECTCCTBCHHO JOMOHSISA IPyT
JIpyra W TOCTEIIEHHO HACHIIAsCh HOBBIMH TeMaMHU M paszzeiiaMH. J[aHHBIA Y4COHBIH KypC SIBISETCS HMHTCTPATUBHBIM,
IOCKOJIbKY O0BeIuHsACT B cebe COAep)KaHHWE HECKOJIbKHX MAaTeMaTHYeCKHX MAWCIMILIMH, TakKMX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEMaTHYCCKUI aHAIN3, TEOPUs MHOXECTB, MaTeMaThdeckas Joruka u apyrume. [lo Mepe Toro kak
oOydJaroIiecs: OBJIaJIeBalOT BCE Oojiee MIMPOKUM MaTEMaTHYCCKHUM allllapaToM, Y HHUX ITOCIIEIOBAaTEIbLHO (PopMupyercs
U COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMATHUECKYIO MOJEIb PCaIbHOM CUTyaIlu, MPUMEHSATh 3HAHHS, ITOJYYCHHBIC
IpHU U3yYeHUU y4eOHOTO Kypca, JUIs PEIICHHS CaMOCTOSTENLHO C(HOPMYIHMPOBAHHONW MAaTeMaTHYCCKOW 3ajadd, a 3aTeM
HHTEPIIPETHPOBATh CBOM OTBET.

CoxepxarenpHO-MeTOMMYECCKass JMHHA «YWciaa ©W  BBIYMCICHUS»  3aBepmiacT (OPMUPOBAHHWE HABBIKOB
WCIIOJIb30BaHUS JACHCTBUTEIBHBIX YHCEI, KOTOPOE ObLIO HA4aTO Ha YPOBHE OCHOBHOI'O 00mIero oopasoBaHus. Ha ypoBHe
cpeaHero oomero oopazoBaHus 0c000¢ BHUMaHHE yaeiaseTcss (OPMHUPOBAHHMIO HABBIKOB PAIMOHAIBHBIX BBIYUCIICHHUH,
BKJTIOYAIONIMX B ce0s HWCIOJL30BAaHUE PA3JIMYHBIX (OPM 3alMCH YKCIA, YMEHHE JeNaTh NPHUKHUIKY, BBITOIHATH
npuOIMKEHHBIE BBIYMCIICHHS, OICHUBATh YHCIIOBBIE BBIPAXKCHHS, pPabOTaTh C MATEMAaTHYECKHMMH KOHCTAHTaMHU.
MHOKecTBa HaTYPaJIbHBIX, IENbIX, PAllHOHATBHBIX M JECHCTBUTCIIBHBIX YUCEI JOMOHSIOTCS MHOXECTBOM KOMITICKCHBIX
yucel. B kaXa0M K3 3THX MHOXKECTB paCCMaTPUBAIOTCS CBOMCTBEHHBIC €My CIICIM(PUUICCKUE 3a1a4d U ONEPallin: JCICHUC

Hanecyi0, OICPUPOBAHUC OCTATKAMH HA MHOKCCTBC LCJIBIX YHCCII, 0COOBIC CBOICTBA padvOHAJIBHBIX W HUPPAHOHAIIBHBIX



yucesn, apuMeTuyecKue omnepanyy, a TakKe W3BJICYCHUE KOPHS HATYpajIbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX
yucell. biarogaps mociaenoBaTenbHOMY PaCIIMPEHUIO KPYyra MCIIOJIb3YEMbBIX YMCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
MPUMEHEHHUS JUISl PEIICHUST Pa3JIMUHbIX 33/1ad (POPMUPYETCS NMPEICTABICHUE O €AMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ poJIH
B ITIOCTPOEHUHU MOJIEJIEN PealIbHOIO MHUPA, IIIUPOKO UCIOJB3YIOTCS 0000IIEHNE U KOHKPETHU3AIHSI.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» PEAM3YyeTCA Ha MPOTSHKEHUHM BCEro OOy4YEHHUs HAa YPOBHE CPEIHETo OOIIero
o0pa3oBaHMsl, TOCKOJIbKY B KaxaoM paszaene IlporpaMMbl NpeaycMOTPEHO pEeLIeHHWE COOTBETCTBYIOIIMX 3anad. B
pesyibTaTe O0OydYaroluecs OBJIAJIEBAIOT PA3IUYHBIMM METOJAMH PEIICHHs] PAIMOHAIBHBIX, HWPPAUOHAIBHBIX,
MOKA3aTeNIbHbIX, JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUI, HEPABEHCTB M CHCTEM, a TaKxke 3ajad,
cojiepkamux napameTphl. [lodydeHHbIE yMEHUS IIMPOKO HCMOJB3YIOTCS IMPU HUCCIEAOBAaHUU (YHKIUH C MOMOIIBIO
MPOU3BOJHON, MPHU pENICHUH MPUKIAAHBIX 3aJad M 3aJad Ha HAXOXKJICHHE HAuOOJBIINX M HAWMEHBIIUX 3HAYCHUM
dbyukiuu. [laHHas cojepkaTenbHas JIMHUS BKIIOYAET B ceOs Takxke (POpMHUPOBAHUE YMEHHUU BBIMOJHATH PacUEThI IO
dbopmynam, mpeoOpa3oBaHUS PANMOHATBHBIX, HWPPANMOHATLHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHM, a TaKKe
BBIPAKEHUM, COJEPKAIIMX CTerneHu M Jorapudmbl. brarogaps u3ydeHuro anreOpanyeckoro marepuaia MPOUCXOIAUT
NajdbHEWIllee pPa3BUTHE aAJTOPUTMHUYECKOIO U aOCTPAKTHOTO MBIIUICHUS OOydYaromuxcs, (QOpMHUPYIOTCS HaBBIKU
JTEAYKTUBHBIX PACCYXIACHUI, pabOThl ¢ CUMBOJIBHBIMEA (hOpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEHN B
BUJIC PABEHCTB W HEpaBEHCTB. Anredpa mnpemiaraetr 3((EKTUBHbIE WHCTPYMEHTHI [IJIsi PEIICHHUS] MPAKTUYECKUX MU
€CTECTBCHHO-HAYYHBIX 3a]1a4, HATJIAIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAK A3bIKa HAYKH.

ConepxarenpbHo-MeToau4eckas JuHUS «DyHKIUU W TpaduKu» TECHO TNEperuieTaeTcs ¢ IPYTUMHU JIHHUSIMU
y4eOHOTO Kypca, IOCKOJIbKY B KaKOM-TO CMbICIE 3a1a€T IOCJIeJI0BATENbHOCTh H3y4yeHusi Marepuana. 3ydenue
CTENIEHHOW, TIOKa3aTeIbHOM, JIOTapU(PMUUIECKON U TPUTOHOMETPUUYECKUX (PYHKIMHA, WX CBOWCTB H TpaduUKOB,

HCIIOJIB30BaHHUC (I)YHKLII/Iﬁ I pCHICHUSA 3a1d4 U3 APYTIUX y‘{€6HBIX npeaMcTOB U peaanOﬁ ZKHN3HH TCCHO CBA3aHO KakK C



MaTEMaTHYECKUM aHAJIM30M, TaK M C PEIICHUEM ypaBHCHHH M HEpaBeHCTB. IIpw 3TOM OoJblioe BHUMAHUE YACIACTCS
GbOpMUPOBAHUIO YMEHHUS BBIpaXaTh (OpPMyJIaMH 3aBUCHMOCTH MEXJY PpPa3IudHBIMU BEJIWYMHAMH, HCCIICIOBAThH
NOJIy4eHHBIC (DYHKIIMH, CTPOUTH MX rpaduku. Marepuan 3TOH cojepKaTeIbHOW JTUHUU HAIlCICH Ha Pa3BUTUE YMCHHUH U
HABBIKOB, TIO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMHU B Pa3IMYHON (opMe: aHaTUTHIECKOM,
rpaduueckol u cioBecHO. Ero m3ydeHme crocoOCTBYET Pa3BUTHIO aJITOPHUTMHYECKOTO MBIIIICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxxarenpHas JuHHS «Hadama mMaTeMaTHUeCKOTO aHaln3a» I03BOJISET CYIIECTBEHHO PACIIMPHUTH KPYT Kak
MaTEeMaTHYECKUX, TaK M TPHUKIAJHBIX 3a7ad, JOCTYIHBIX OOYyYarolUMCs, TaK KaK y HHUX TOSBISICTCS BO3MOXHOCTb
CTPOUTH TpadUKU CIOXHBIX (PYHKITUH, ONMpPENeNsaTh WX HaWOOJbIINE W HAWUMCHBINE 3HAYEHUS, BBIYUCIATH TUIOMIAIH
buryp u o0bEMBI TEJ, HAXOJAUTh CKOPOCTH U YCKOpPEHHMs TporeccoB. JlaHHas cojeprkaTeabHas JIMHUS OTKPHIBAET HOBBIC
BO3MOYXHOCTH ITOCTPOSHHUS MaTEMaTHYECKUX MOJICICH pealbHbIX CUTYAIIHA, TTO3BOJISICT HAXOAUTh HAWIydlllee pelicHUE B
IPUKIAIHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMHUYECKHX, 3ajadaX. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOrO aHajau3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTrO, (hOPMAIbHO-JIOTMYECKOTO W KPEATUBHOI'O MBINLICHUSA, (POPMUPOBAHUIO YMCHHI
pacrmo3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyUaromumecs y3HalT O BBIJAIONTUXCS
pe3yJbTarax, MOJTYUYCHHBIX B X0JI€ Pa3BUTHS MAaTEMAaTHKH KaK HayKH, M 00 UX aBTOpax.

CopeprkaTeIbHO-METOAUYECKast TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B CeOS 3JIEMEHTHI TCOPUU MHOXKECTB U
MaTEeMaTUIECKOHN JIOTHKU. TeopeTHKO-MHOKECTBEHHBIC TTPEACTABIICHHS POHU3BIBAIOT BECh KYPC IMIKOJIBHONW MaTEMaTHUKH
U TIpeJjiararoT HaumOoJIee YHHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONMIMA BCE pa3liejbl MaTEeMAaTHKU U €€ MPUIOKCHUM, OHH
CBSI3BIBAIOT Pa3HbIE MAaTEMAaTHYECKHE AWCIMIUIMHBI W HUX TPUIOKEHUS B €AWMHOE Iesoe. BakHO 1aTh BO3MOXHOCTH
oOydJaroremMycsi MOHUMaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK COBPEMEHHOM MaTEMaTUKH W HCIONb30BaTh €ro IS

BBIPpAKCHHUA CBOUX MBICJICH. I[pyrI/IM Ba)XHBIM IIPHU3HAKOM MATCMATUKH KAaK HAYKH CJIICAYCT IIPHU3HATH CBOﬁCTBCHHYI-O en



CTPOroCTh 0OOCHOBAHUM U CJIEIOBAHUE OMPEICIEHHBIM MPABUIaM MTOCTPOCHUS JJOKA3aTEIbCTB. 3HAKOMCTBO C AJIEMEHTaMH
MaTEMaTUYECKOHN JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHUS] 00YYaIOIUXCs, MO3BOJISIET UM CTPOUTH CBOH
paccyXeHus Ha OCHOBE JIOTHYECKHUX MPaBWI, (POPMUPYET HABBIKU KPUTHUECKOTO MBIIIICHUS.

B yuebHoM kypce «AnreOpa u Hayajia MaTEMaTUYECKOTO aHaIu3a» IMPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO
MOJICTUPOBAHUS, KOTOpPbIE MPHU3BAaHBI CIIOCOOCTBOBATH (HOPMHUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJIEIe peabHbIX
CUTyallui, UCCIEAOBAHUS ATUX MOJIEJEH C MOMOIIBIO ammapara ajareOpbl U MaTeMaTUYECKOro aHalii3a, UHTEPIpeTauu
MOJIYYEHHBIX PE3yJbTaTOB. Takue 3alaHusl BIUIETEHBbI B KAXKIBIA W3 Pa3[ejoB MPOTrPaMMBbl, IMOCKOJIbKY BECh MaTepual
y4eOHOT0 Kypca IMIHUPOKO MUCIONB3YETCs ISl PEIICHUs MPUKIAIHBIX 3aAa4. [Ipu pelieHnn peaabHbIX MPAaKTHUYECKUX 3a/1a4
oOyuaroluecs: pa3BUBAIOT HAOIIOAATEIHLHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, UCIOJIH30BAThH
aHaJoruio, o0000maTh W KOHKPETU3UpPOBaTh Tmpobiemy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS
MPUKJIAIHBIX 33/1a4 OPraHU3YyeTCs B IIPOIIECCe U3YUECHUS BCEX TEM YueOHOTo Kypca «Anredpa v Hayajga MaTeMaTHYECKOTro
aHaIu3ay.

OO61iee yuCI0 YacoB, PEKOMEHJOBAHHBIX I M3y4YeHHUs y4eOHOro Kypca «Anredpa M Hayajga MaTeMaTHYECKOTO
aHaymsa» — 272 4daca: B 10 ximacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 gacoB (4 yaca B HEZIEIHO).

Coneprxanue ooyuenus B 10 kiacce.

Yucna u BEIYUCIIECHUS.

Panmonanbubie uyncia. OOBIKHOBEHHBIE M JECATUYHBIC JIPOOU, MPOLIEHTHI, OECKOHEYHBbIE MEPUOAUYECKUE APOOH.
[Tpumenenue qpoOeit 1 MPOIEHTOB /IS PEIICHHS MPUKIIAIHBIX 33/1a4 U3 PA3IMYHBIX OTpACiIei 3HAHUN U PeaIbHON KU3HU.

JleficTBuTeNnbHBIE uuciia. PalnvoHalbHBIE W HppalMOHAJIbHBIE YKCIa. Apu]MeTHYecKue Oomepanuu  C
NEeUCTBUTEIBHBIMU YKCIaMi. MoAyJb NEMCTBUTEIBHOTO YUCIa U €ro cBoicTBa. [IpubOmmkEHHBIE BHIYUCIEHUS, TpaBUia

OKPYIJICHUA, ITIPUKKUIKA U OLICHKA PC3yJIbTaTa BBIUKCJICHUH.



Crenenb ¢ nensiM nokasaresneM. bunom Herotona. Mcnonb3oBanue noaxoasuieil popMbl 3alIMCH IEMCTBUTENBHBIX
YUCEJI ISl PeIIEHUs TPAKTUYECKHX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHb ¢ paMOHAIBHBIM [TOKa3aTelIeM U €€ CBOMCTBA, CTENEHD C JICHMCTBUTEIBHBIM [TOKA3ATEIEM.

Jlorapudm uncna. CoiictBa orapudma. Jlecaruunpie 1 HaATypaJIbHbIE JTOTapUPMBI.

CuHyC, KOCHHYC, TaHI€HC, KOTAH['€HC YHUCJIOBOIO aprymeHTa. APKCHUHYC, apKKOCHHYC U apKTaHT'€HC YHMCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA.

ToxnecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YpaBHEHHs. PaBHOCWIbHBIE ypaBHEHHUS U
ypaBHEHUs-ciencTBYs. HepaBeHCTBO, pelieHe HEPaBEHCTBA.

OCHOBHBIE METOJIbI PELICHUS LENbIX U JTPOOHO-PALIMOHATIBHBIX YPABHEHUN U HEpPaBEHCTB. MHOTrOWIEHbl OT OJIHON
NEpEeMEHHOW. JleleHne MHOro4YjIeHa Ha MHOTOWIEH ¢ OcCTarkoM. Teopema besy. MHOrouneHsl ¢ LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUsI UNCTOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

WppauroHaneHble ypaBHeHN. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUM.

[TokazatenbHble ypaBHeHUSI. OCHOBHBIE METOIbI PEIICHHS TOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BbIpaXEHHH, COAEPIKALIUX JTOTAPUPMBI.

Jlorapudmuyeckue ypaBHeHuss. OCHOBHBIE METO/IbI PEIICHUS JIOrapU(PMUYECKUX YPABHEHHM.

OcHoBHBIE TpHUroHOMeTpUueckue ¢Gopmyibl. I[IpeoOpa3oBaHne TPUTOHOMETPUYECKHX BbIpaXkeHUH. Pemenue

TPUTOHOMETPUYECKUX YPABHECHUMU.



Pemenne cucrteM NMHENHBIX YpaBHEHUN. MaTpuia CUCTEMBI JIMHENHBIX YpaBHEHUN. OnpeaeuTeNb MaTPULIbl 2X2,
€ro T€OMETPUYECKUNA CMBICI U CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHUE ONPEAEIUTENS I PELICHUS CUCTEMBI
JIMHEWHBIX YypaBHEHWH. PenieHue NpuKIagHbIX 3a1a4 C MOMOIIbKD CUCTEMBI JIMHEWHBIX ypaBHeHWH. HcciemnoBanue
MIOCTPOECHHOW MOJENU C MTOMOIIBIO MaTPUIL U ONPEICIIUTENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJEIIEH pealbHOM CUTYallUd C IIOMOIIBI0 YPaBHEHUN U HepaBeHCTB. lIpuMenenue
ypaBHEHUH ¥ HEPABEHCTB K PEIICHUIO MaTEMAaTUUYECKUX 3a7a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HAYKU U peabHOM KU3HU.

OyHKIUYU U TpaduKy.

OyHKIMA, criocoObl 3aaanus GyHKuuu. Bzaumuo obpatHbie ¢ynkiuu. Komnosunus dyukiuit. ['paduk GyHKIMM.
DneMeHTapHbIe peoOpa3oBaHus rpa)uKoB PyHKIUH.

OOnacTe ompeneneHus U MHOXECTBO 3HaueHUW ¢yHkiuu. Hymu ¢ynkumu. IIpomexxyTKn 3HAKONOCTOSIHCTBA.
Uéruble u Heu€THble GyHKuuMU. llepuogumueckue QyHkuuu. IIpomMexyTKH MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U
MUHUMYMBI QyHKIH. Hanbosbinee u HauMeHblee 3Ha4eHNus (PyHKIUN HA IPOMEKYTKE.

Jluneitnasi, kBajpaTuyHass W JpOOHO-TIMHEWHAs (QYHKIUU. ODJIEMEHTApHOE HCCIEIOBAHUE U TOCTPOCHHE HX
rpauKoB.

CrenenHas (yHKIUS ¢ HaTypaJbHBIM U LIeNbIM Noka3aTeneM. E€ cBoiicTBa u rpaguk. CBoiicTBa U rpaduk KOpHS n-
oif cTenenu Kak PyHKIIMU OOpaTHOW CTENEHU C HATypajbHBIM MOKa3aTesIeM.

[TokazarenpHast u jgorapudmuyeckas GyHKIUHU, UX CBOMCTBA U Tpaduku. Mcnonp3oBanue rpadukoB GyHKIUN s
pEIIEHNS] YPABHECHUN.

TpuroHomeTpruyeckas OKpy>KHOCTb, OIPEIEICHUE TPUTOHOMETPUUYECKUX (HYHKLIUNA YUCIOBOTO apIyMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B PeasIbHBIX IpOLeccax U sSBICHUSIX. | papuKu peaabHbIX 3aBUCUMOCTEH.

Hayana maTemaTnyeckoro aHaiausa.



[TocnenoBareabHOCTH, CIOCOOBI 3a1aHUsI TIOCHEA0BaTeIbHOCTEH. MeTo1 MaTeMaTuuyecKo MHAYKIMK. MOHOTOHHbIE
U OTPaHUYCHHBIE TOCIEI0BATEIBHOCTU. VICTOpHS BOZHMKHOBEHUS MAaTEMaTHYECKOTO aHalIM3a KaK aHalin3a 0€CKOHEYHO
MaJbIX.

Apudpmernueckas 1 reomeTpudeckas nmporpeccuu. beckoHedHo yObiBaronas reoMerpudeckas mnporpeccus. Cymma
OeckoHEeYHO YOBIBarOIIEHd T'€OMETPUYECKOM Mporpeccur. JIMHEWHBIM M SKCIMOHEHIHUAIBbHBIM pocT. Yucimo e. dopmyna
CJIOKHBIX IIPOLIEHTOB. VCronp30BaHue MPOTPECCUM LTS PELIEHUS PEATIbHBIX 33/1a4 ITPUKIIATHOTO XapaKTepa.

HemnpepsiBable GyHKIIMM U UX CBOWCTBA. TOYku pa3pbiBa. AcUMNTOTHI TpadukoB ¢yHkmid. CBoMCTBA (yHKIIUN
HEMPEePhIBHBIX Ha OTpe3ke. MeTo ] MHTepBaIoB i pellleHus HepaBeHCTB. [I[puMeHeHne cBOMCTB HENPEPBIBHBIX (DYHKIIHI
JUISL PELLIEHUS 3a/1a4.

[lepBas u BTOpas mpousBoAHble GyHKIMHU. OmnpeneneHrue, TeOMETPUUYECKUN U (PU3NYECKUI CMBICI TTPOU3BOIHOM.
VYpaBHeHue KacaTelbHON K rpa@uKy GyHKIUH.

[TpousBoaHbIC deMeHTapHBIX QYHKIUN. [Ipon3BOHAS CYyMMBI, IPOM3BEACHUS, YACTHOTO U KOMITO3UIINHA (DYHKITHH.

MHoXxecTBa U JIOTHKA.

MHOK€eCTBO, Onepanyu HaJ, MHOKECTBAMU M UX CBOMCTBA. uarpammel Ditnepa—BenHa. [IpuMeneHne teopeTuko-
MHO>XECTBEHHOTO arapara JJjisi OMHUCAHMS PEaNbHBIX MPOIECCOB MU SIBICHUW, MPU PEIICHUU 3a7a4 U3 JPYTUX y4eOHBIX
IPEAMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE, 0KAa3aTelIbCTBO, PABHOCHIIbHbBIE
ypaBHEHHS.

Conepxxanue ooyuenus B 11 kiacce.

112.7.3.1. Yncna v BEIYUCIIEHUS.



Hatypanbehbie u nensie yncia. [I[pumeHenrne npu3HakoB JAEIMMOCTH LENbIX YHCEJ, HAauOOJbIINN OOLIMH AeIUTEh
(manee — HOJl) n nammensbiee obmee kpatnoe (nainee -HOK), octaTtkoB mo moaysto, anroputma EBkinna asis pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommiekcuple uncna. AnreOpanueckas W TpPUTOHOMETpUYeckas (OpPMBI 3amHMCH KOMIUIEKCHOTO —YHCIA.
ApudmMernueckre orepanud ¢ KOMIUIEKCHBIMU 4YHciIaMH. F300pakeHne KOMIUIEKCHBIX YHCENT Ha KOOPJAWHATHOM
mwiockoctu. @opmyna Myaspa. KopHu n-oM CcTeneHM M3 KOMIUIEKCHOTO d4Hcia. [IpuMEHEHHE KOMILIEKCHBIX YHUCEN
JUI pelieHus: (GU3NYECKUX U TeOMETPUUECKHX 3a/1au.

YpaBHEHUS U HEPABEHCTBA.

CucrteMa M COBOKYNHOCTb YPAaBHEHMUM M HEPABEHCTB. PaBHOCWIBHBIE CHCTEMBI M CUCTEMBI-CIICICTBHUS.
PaBHOCUIIBHBIE HEPABEHCTBA.

OT6Op KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHUH C IMOMOIIBIO TPUTOHOMETPUYECKOM OKPYKHOCTHU. Perienue
TPUTOHOMETPUUYECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS TTOKA3ATENbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELIECHUS CUCTEM W COBOKYMHOCTEH palMOHAIbHBIX, MPPALMOHAIBHBIX, MOKA3aTEJIbHBIX M
Jorapu(pMUYECKUX YpaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEUICHUIO MaTeMaTHYECKHX 3a]ay WU 3aj]ady U3 Pa3IMuHbIX
oOnacTell HAyKu U peajibHOM )KU3HU, HHTEPIIPETALUs TOJTYYEHHBIX PE3YJIbTATOB.

OyHKIUY U TpaduKy.

['padux xomnozunmu Qyskiuit. 'eomerprueckue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM TIOCKOCTH.



TpuroHomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKU.

['padmyeckue MeToAbI pelIeHUs] ypaBHEHUM U HepaBeHCTB. [ paduueckue MeTo bl pereHus 3a1a4 ¢ napaMeTpamu.

Hcnonb3oBanue rpadukoB (YHKUMA A1 UCCIENOBAaHUS MPOLECCOB U 3aBUCHUMOCTEH, KOTOPbIE BO3ZHUKAIOT IMPHU
pelIeHuy 3a7a4 U3 APYTuX Y4EOHBIX MTPEIMETOB U pEalbHOM KU3HH.

Hayaia MaremMaTnuecKoro aHaansa.

[IpumeHeHne MNPOM3BOJHON K HCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTH M 3KCTpeMyMbl. Haxoxnenue
HanOOJbIIEro ¥ HAMMEHbIIETr0 3HaYeHUI HeMpepbIBHON (DYHKIIMU Ha OTPE3Ke.

IIpumeHeHne NMpOU3BOAHOW I HAXOXKJICHUS HAWIYYIIEro PELICHUs B IPUKIAAHBIX 3ajJadax, Ui ONpeIeIcHUs
CKOPOCTH U YCKOPEHHMSI MPOLECCA, 33JaHHOT0 (POPMYIION WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. llepBooOpasHbie siemeHTapHbIX (QyHKIUH. [IpaBuiia
HaXO0XIEHUS IEPBOOOPA3HBIX.

WNurerpan. ['eomerpuyecknii CMBICT HHTETpaa. Beraucienue onpeaenéHHoOro uHTerpaia no ¢opmysne HeroTona—
JleiOnuIIA.

[IpumeHeHre nHTerpana Ajid HaxoKIeHUs IJI0Maae IIOCKUX (PUryp u 00b€MOB reOMETPUUECKHUX TEN.

[Tpumeps! pemennii nudPepeHnranbHbIX ypaBHEHUH. MaTeMaTH4ecKoe MOJIETUPOBAHUE PEATbHBIX MPOIIECCOB C
NOMOIIBIO U] PepeHIINATbHBIX YPAaBHEHU.

[Inannpyemplie mpeMETHBIE pe3yIbTaThl OCBOCHUS (eiepanbHOi paboueii mporpaMmsbl yueOHOTo Kypca «Anredpa u
Hayajia MaTeMaTUYeCKOro aHajan3a» Ha yriiyOlEHHOM YPOBHE Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHHUsl.

K koniy o0yuyenuss B 10 kiacce oOyyaromuics MOMYYUT CIEIYIOLIME MPEIMETHBIE PE3yJIbTAaThl MO OTAEIbHBIM
TeMaM (henepanbpHOI paboueit mporpaMmbl yaeOHOTO Kypca «Anredpa U Hayalla MaTeMaTUYeCKOTO aHaTU3ay:

Ywucia v BBIYUCICHUS:



CBOOOJHO OMNEPUPOBATh MOHATUSIMH: PALUOHAIBHOE YHCIO0, OECKOHEYHAas MepUoanYecKas ApoOb, MPOLIEHTHI,
VPPALUOHAIBHOE YMCIIO, MHOYKECTBA PALIMOHAJIBHBIX U JIEMCTBUTEIBHBIX YUCEII, MOJIYJIb JCUCTBUTEIBHOIO YUCIIA;

OPUMEHSTh APOOM M MPOUEHTHI AJisl PElICHHs] MPUKIAJHBIX 3a7a4 U3 PA3IMUYHBIX OTpaciied 3HaAaHUW U pealbHOM
YKW3HU,

IPUMEHSTh TPUOTNKEHHBIC BHIYUCIICHUS, MIPABUIIa OKPYTIICHUS, IPUKUAKY U OLIEHKY PE3yJibTaTa BHIUYUCICHUI;

CBOOOJHO OINEPUPOBATH MOHATHEM: CTENEHb C LIEJIBIM IOKa3aTejleM, MUCIOJIb30BaTh MOAXOIAILYI0 (HOopMy 3amucu
JNEUCTBUTENBHBIX YUCEN JUISl PELICHHS ITPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATUEM: ApU(PMETHUECKUI KOPEHb HATYPaIbHOW CTEIEHU;

CBOOOJHO OIEPUPOBATH MOHATUEM: CTENIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: JIOTapu(M uncia, 1eCATUYHbIE U HATYpaJIbHbBIE JTOTapU(PMBI,

CBOOOJIHO ONEPUPOBATH MOHATUIAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCJIOBOT0 apryMeHTa;

ONEPUPOBATH NOHATUAMU: APKCUHYC, APKKOCUHYC U APKTAaHI'€HC YMCIIOBOT0 apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCWJIbHBIE YpAaBHEHUS U
YPaBHEHUSI-CIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

OPUMEHSThH Pa3IMYHbIE METOJbl PEIICHUS PAMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX YPaBHEHUHN, MPUMEHSTh METO]]
VWHTEPBAJIOB JUJISl PELICHUS HEPABEHCTB;

CBOOOJIHO OTMEPUPOBATH MOHATUSMH: MHOTOUYJIEH OT OJHOM NMEPEMEHHOM, MHOTOWIEH C IEeIbIMU KOd(PuimeHTamu,
KOPHU MHOTOWIEHA, IPUMEHSTH JIEJIEHHE MHOTOYIEHA HA MHOTOYJIEH C OCTaTKOM, TeopeMy besy u Tteopemy Buera s

pelleHus 3a1a4;



CBOOOJIHO ONEpUPOBATh NOHATUSAMU: CUCTEMA JIMHEUHBIX YPABHEHM, MaTpULIa, ONIPEAETUTENb MATPUILIBL 2 X 2 U €ro
F€OMETPUYECKUIA CMBICI, MCIOJb30BaTh CBOWCTBA OMNPENEHUTEN 2 X 2 i1 BBIYMCIEHUS €ro 3HauyeHUs, NPHUMEHSThH
ONPENEIIUTENN JJISl PELICHUSI CUCTEMBI JIMHEWHBIX YPABHEHUM, MOJEIUPOBATh PEATIBHBIE CUTYyallMU C ITOMOIIBIO CHCTEMBI
JIMHEWHBIX YPAaBHEHUM, UCCIENOBATh ITOCTPOCHHBIE MOJEIN C IOMOIIBIO MATPHULl U ONpEAEIUTENEH, NHTEPIPETUPOBAThH
NIOJIyYECHHBIN PE3yNIbTAT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMU JJI MPe0oOpa30BAHMS BhIPAKEHU;

BBITIOJIHATH NpeoOpa30BaHMs YHNCIOBBIX BHIPAKEHUH, COAEPKAIINUX CTEIIEHU C PAllMOHATILHBIM [TOKa3aTeseM;

UCIOJIb30BaTh CBOKWCTBA Jorapu(MoB AJis IpeoOpa3oBaHus JorapuGMUIECKUX BbIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: UPPALMOHAIBHBIE, IOKa3aTeIbHbIE U JOrapu(pMUIECKHE YPABHEHMS], HAXOIUTh
UX PELICHMS C IOMOILbI0 PABHOCWIBHBIX IIEPEX0I0B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEH;

OPUMEHSTH OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIbI AJI MPEe0OPa30BAHMS TPUTOHOMETPUUECKUX BBIPAKEHUN;

cBOOOJHO OMEpPHUPOBATh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, MPUMEHATHh HEOOXOAUMbIe (OPMYIIbI IS
pELICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICJIUPOBATh PEAJIbHbIE CUTYyallMd Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA IO
YCIIOBUIO 33J]a4M, UCCIIEIOBATh MOCTPOSHHBIE MOJIENIN C UCTIOJIb30BAaHUEM arrapaTa aareopsl.

OyHKIUYU U TpaduKu:

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: (QYHKIHS, CHOCOOBI 3afaHusi (PyHKIMH, B3aMMHO OOpaTHbIe (QYHKIUH,
KOMIIO3ULIMs PYHKIUH, Tpaduk GyHKINU, BHITIOIHATH dJIEMEHTapHbIE MTpeoOpa3oBanus rpaduKoB PyHKIUI;

CBOOOJHO OMEPUPOBATH MOHATHUSAMH: 00JIACTH OINPEACIICHUS] U MHOXECTBO 3HAUeHHN (DYHKIMH, HYJIU (QYHKIUH,

IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA,



CBOOOJHO ONEPUPOBATH MOHATUSAMU: YETHBIE U HEUYETHbIE (DYHKIMM, MEPUOAUYECKHE (PYHKIUU, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLHH, MAKCUMYMbl U MUHUMYMbI (YHKIMM, HauOojblllee M HaUMEHbIIEe 3HAaYeHUEe (PyHKIHUU Ha
IIPOMEXKYTKE;

cBOOOJHO OMEpPUPOBATh MOHITHSIMH: CTENeHHass (YHKUMS C HaTypaldbHBIM M IEJNBIM IOKa3arenaeMm, rpaduk
CTENEHHON (DYHKIMM C HATypaJbHBIM M IIEJIBIM IOKa3zareiaeM, Ipaduk KOpHsS n-oil cTeneHu Kak (yHKIMH OOpaTHOM
CTEIICHH C HATYpaJIbHBIM [TI0KA3aTeIIEM;

ONEepUpPOBaTh MOHATUAMM: JIMHEIHAas, KBaJpaTU4Has U JIPOOHO-TMHEHHAas (PYHKIMU, BBIIOJIHATH 3JIEMEHTapHOE
UCCJIEJOBAHUE U IOCTPOEHUE UX I'pa(hUKOB;

CBOOOJHO OINEpUpOBaTh MOHATUSAMU: IMOKa3aTelabHas U Jorapupmuueckas (PyHKIHMH, UX CBOWCTBAa M Tpadukw,
UCIIOJIb30BaTh UX I'paUKH JUIsl pElIeHNUs YPaBHEHUH;

CBOOOJHO OINEpUPOBATh MOHSATUSAMU: TPUTOHOMETPUYECKAS OKPYXKHOCTb, OINPEACICHHE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh TpaduKku QPYHKUMNA JUIsI UCCIAEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEN MpHU PELIEHUU 3ajad U3 JpYyrux
y4eOHbIX MPEIMETOB W pEaIbHOW JKW3HM, BbIpaXaThb (opMyJlaMU 3aBUCHMOCTHM MeXAy BennunHaMm Hauana
MaTeMaTH4YECKOr0 aHaIn3a:

CBOOOJIHO OIEpUPOBATh MOHATHUAMU: apupMeTUUecKass U TeoMeTpUuUecKas Mporpeccusi, OECKOHEYHO yObIBarouas
reoMeTpuyecKkas MpOrpeccusi, JWHEHHBIH W OSKCIOHEHIHUAIbHBI pocT, ¢GopMylia CIOXHBIX MPOLEHTOB, HMETh
IIPECTABJICHUE O KOHCTAHTE;

HCIIOJB30BATh NPOrpeCCUn A pCIICHUA PCaJIbHBIX 3a/lad IMMPUKIAAHOTIO XapaKTepa,



CBOOOJTHO OTEPUPOBATH MOHATHUSMH: IMOCIEAOBATEILHOCTD, CIIOCOOBI 3a/IaHUS TTOCIIEI0BATEILHOCTEH, MOHOTOHHBIE
U OTpaHWYCHHBIC IIOCJIEAOBATEILHOCTH, MOHMMAaTh OCHOBBI 3apOKICHHMS MAaTEMaTHYECKOTO aHajiu3a Kak aHalu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJHO OIEpUPOBATh MOHATHUSMU: HEMPEPHIBHBIC (YHKIIMW, TOYKH pa3pbiBa Tpaduka (yHKIHH, aCHMITOTHI
rpaduka QyHKIUH;

CBOOOJHO OMEPHPOBATH TOHITHEM: (PYHKIHS, HETpPEphIBHAS Ha OTpPE3Ke, NMPHUMCHSATh CBOWCTBA HEMPEPBIBHBIX
byHKIUNA U1 penieHus 3a/1ay;

CBOOOJIHO OTNIEPUPOBATH MOHATUAMHU: TIEpBasi U BTOpas MPOU3BOAHbIE (DYHKIINH, KacaTeslbHas K rpaduky QyHKINU;

BBIYHCIIATh MPOW3BOJHBIC CYMMBI, MMPOW3BEICHUS, YACTHOTO W KOMITO3HMIIMK JBYX (PYHKITUH, 3HATH MPOU3BOIHBIC
AJIEMEHTAPHBIX (PYHKITHI;

UCII0JIb30BaTh TEOMETPUYECCKUH U (PU3HUECKUI CMBICI IPOU3BOJIHOMN IS PEIICHUS 3a/1ad.

MHoOkeCTBa U JIOTHKA:

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH: MHOKECTBO, ONEPALIUU HAJl MHOKECTBAMU;

HCITOJIB30BaTh TEOPETHKO-MHOYKECTBEHHBIN aImapart JjIsl OMUCAHUS peaJbHBIX MPOIIECCOB U SBICHHUM, TIPH PEIICHUN
3a/1a4 U3 JPYruX Y4eOHBIX MPEIMETOB;

CBOOOJTHO OIIEPUPOBATH TMOHATHAMU: OMPECICHUE, TEOpEMa, YPaBHCHHE-CIIEACTBUE, CBOMCTBO MaTEMaTHYCCKOTO
00BeKTa, TOKA3aTeIbCTBO, PABHOCHIIbHBIC YPABHCHUS M HEPABCHCTRBA.

K xoniy obydenust B 11 kiacce oOyyaromuics MOMYYUT CIEIYIOUIME MPEIMETHbIE PE3yJIbTaThl MO OTACIIbHBIM
TeMaM (penepanpHOI pabouelt mporpaMMbl yaeOHOTO Kypca «Anredpa 1 Hayalla MaTeMaTHIECKOTO aHATU3ay:

Yucria ¥ BEIYUCIIEHUS



CBOOOJHO OINEPUPOBATH MOHATHUSAMH: HATypaldbHOE U LIEJIO€ YUCIO, MHOXKECTBA HATYpaJbHBIX M LEJNBIX YHCEI,
UCIIOJIB30BaTh NMpuU3HaKU aeauMocTH nenslx uncen, HOJ u HOK HaTypanbpHBIX uncen Uil peuieHus 3aaad, NPUMEHSTh
anroput™ EBknnaa;

CBOOOJHO OIEPUPOBATH MOHATHEM OCTaTKa [0 MOJYJI0, 3alMChIBaTh HATypAJbHBIE YHCIA B Pa3IUYHBIX
NO3ULMOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJHO OINEPUPOBATH MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN, MPEJCTaBIATh
KOMIUIEKCHBIE YHCIIa B ajireOpandyeckoi U TPUTOHOMETPUYECKOM (hopMe, BBHIMOIHATh apu(PMETHYECKUE ONEpalui ¢ HUMU
1 U300pakaTh Ha KOOPAWHATHON MJIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOO/JIHO OIEpUpPOBaTh MOHATUSAMU: HppalMOHAlbHbIE, IIOKa3aTeJbHblE WU JIOTapu(pMUUYECKHE HEpPaBEHCTBA,
HaXOJIMTh UX PELICHHUS C HOMOILBIO PAaBHOCUJIBHBIX TIEPEXO/IOB;

OCYLIECTBJIATH OTOOP KOPHEN ITPU PEIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOO/IHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHITh HEOOXOAUMBIE (POPMYJIbI JUIs
pEeLIeHNs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB, PABHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEICTBHSI, HAXOJUTh PELIECHUS] CUCTEMBI U COBOKYITHOCTEW PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX
1 JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB;

pelaTh paluoHabHbIE, UppalMOHAIbHbIE, T0KA3aTeIbHbIE, JOTapUPMUUECKHE U TPUTOHOMETPUUECKUE YPAaBHEHUS
Y HEPABEHCTBA, COAECPKALINE MOILYJIU U TapaMeTPhI;

MPUMEHSTH TpaUuecKue METOIbI IS PEIICHHs YPAaBHCHU U HEPABEHCTB, a TAK)Ke 3a/1ay C MapaMeTpaMu;



MOJICTIMPOBATh peajbHbIC CUTYallMd Ha SI3bIKE alreOphbl, COCTABISATH BBIPAXKCHUS, YPaBHEHHsI, HEPABEHCTBA M HUX
CUCTEMbl [0 YCJIOBHUIO 3a/Jayd, HCCIEIOBaTh IIOCTPOECHHBIE MOJEIM C UCIOJIb30BaHUEM afmapara anreOpsl,
UHTEPIIPETUPOBATH MOJYICHHBIN pe3yJbTar.

Oyukunu u rpaduKu:

CTPOUTH TpaUKU KOMIO3UIMH QYHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEIOBAaHUS U CBOMCTB KOMIIO3UIIUU JIBYX
byHKIM;

CTPOUTh T€OMETPUUECKHE 00pa3bl ypaBHEHHI U HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;

CBOOO/IHO OIEPUPOBATh MOHATUAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHI;

MPUMEHSATH (PYHKINU AJI1 MOJCTUPOBAHUS M UCCIEAOBAHUS PEATbHBIX MPOIECCOB.

Hauana marematuyeckoro aHanusa:

MCTIOIb30BaTh MPOU3BOAHYIO JUIS UCCIIEIOBAaHUS (PYHKIIMH HA MOHOTOHHOCTB M SKCTPEMYMBI;

HAXOJUTh HauOOJbIIIee U HAUMEHbIIIee 3HaYCHHs (PYHKIIMU HEMPEPHIBHON HA OTPE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO JUIsI HAXOXKICHHUS HAWIYUYLIEro peUIeHHs] B MPUKIAIHBIX, B TOM YUCJIE COLUAIbHO-
HKOHOMHMYECKHUX, 3ajjauax, JAJIs ONpeaesIeHUs] CKOPOCTH U YCKOPEHUs Mpoliecca, 3alaHHOro (GopMysIoi 1iu rpadukom;

cBOOOJIHO OINEpPUPOBATh MOHATHUAMU: TEPBOOOpa3Hasi, ONpPENENEHHBI HMHTErpaj, HAaXOAWUTh MEPBOOOpA3HbIC
AJIEMEHTApHBIX (PYHKIUN U BRIYUCIATH HHTETpaN 1o ¢opmyie HeroTona—JleliOHua;

HAXOAWTh IJIOMIAAH IJIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO HHTETPAa;

UMETh MPEICTABIEHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUM HA MpPHUMEpPE COCTaBICHUS AUPPepeHInanbHbIX
YPaBHEHUN;

peliath NpUKIaIHbIE 337aud, B TOM UYHCIE COLMATBbHO-3KOHOMHYECKOTO M (PU3MUECKOro XapakTepa, CpeacTBaMu

MAaTCMaTHYCCKOI'O aHaJIn3a.



®denepanbHas paboyas nmporpamMma yuyeoHoro Kypca «l'eomeTpusi».

[TosicHuTenbHasA 3anucka.

['eomeTpust sBIISIETCS OJHUM M3 0A30BBIX KypPCOB Ha YPOBHE CpeHEro o0Iero oopa3oBaHus, Tak Kak 00ecreunBaeT
BO3MOXKHOCTh H3YyYEHHS! AHUCIUIUIMH €CTECTBEHHO-HAYYHOW HAMpaBICHHOCTH W MPEIMETOB T'YMAaHUTAPHOTO IHKJIA.
Jlornyeckoe MbIIUIeHHE, (QOopMUpyeMOe TpPH H3YyUYCHUHU OOYyYAIOUIUMHUCA TOHSTUHWHBIX OCHOB T'E€OMETPUM, TIPH
JI0OKa3aTeIhLCTBE TEOPEM U MOCTPOSHUHU LIETIOUKH JIOTUYECKUX YTBEPKICHUM MPU PEIICHUH TeOMETPUUYECKUX 3aJ1a4, YMEHUE
BBIJIBUTAaTh W OINPOBEpPraTh THUIOTE3bl HEMOCPEICTBEHHO HCMOJB3YIOTCA MPU PELICHHH 3aa4 €CTECTBEHHO-HAYyYHOTO
UKJIa, B YACTHOCTU (PU3UYECKUX 3a]a4.

[lenb ocBOEHMS MPOTrpaMMBbl yueOHOTo Kypca «l'eoMeTpus» Ha yriayOJIEHHOM YPOBHE — Pa3BUTHE UHIUBHUIYaTbHBIX
CITOCOOHOCTEM OOydYaromuxcs MpU HM3yYCHUH TC€OMETPHH, KaK COCTaBJISAIOIICH mpeaMmeTHON obinactm «MaremaTuka M
uHpopMaTrKa» yepe3 o0ecleueHre BO3MOXKHOCTH MPUOOPETEHHs] U HCIOJb30BaHUS Oojiee ITyOOKMX T€OMETPUUECKUX
3HAHUN W JIEUCTBHMA, CHEIU(PUIHBIX T€OMETPHH, U HEOOXOAMMBIX IS YCHENTHOTO MPOo(ecCHOHaTLHOTO 00pa3oBaHUS,
CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTUKH.

[IpuopuTeTHBIMU 3a/lauaMH Kypca FreOMETpUU Ha YriayOJEHHOM YPOBHE, PACIIUPSIONIMMUA U YCUIMBAIOIIMMU KyPC
0a30BOT0 YPOBHSI, SBIISIOTCS:

pacuIdpeHre TMPEeJICTaBICHUS O TEOMETPUU KaK YacTU MHUPOBOM KyJIbTypbl U (POPMHUPOBAHUE OCO3HAHUS
B3aMMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BAKHEWIINX MATEMAaTUYECKUX MOJCIIAX,
MO3BOJIIONIUX ONMKUCHIBATh U U3Yy4YaTh Pa3HbIC SABJICHUS OKPY KAIOIIET0 MUpPa, 3HAHUE MOHSITUHHOTO arapara 1o pasiaeny

«CrepeoMeTpus» y4eOHOT0 Kypca FeOMETPHH;



dbopMupoBaHUe YMEHHUS BJIAJETh OCHOBHBIMU TMOHSTHUSIMU O MPOCTPAHCTBEHHBIX (PUIYpax M UX OCHOBHBIMU
CBOWCTBaMHM, 3HaHHWE TeopeM, (opMysl W yMEHHE WX NPUMEHSATh, YMEHUS JOKa3blBaThb TEOPEMbl W HAXOAWTH
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHUE YMEHHS pACIO3HABaTh HAa YEPTEKAX, MOJEISAX U B PEATbHOM MHPE MHOTOTPAHHUKH M Teja
BpaIIeHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIH;

dbopMupoBaHre TOHUMAHHUS  BO3MOKHOCTH  aKCMOMAaTHUYECKOTO TOCTPOSHUSI MAaTeMaTHYECKUX  TEOpHid,
dbopMHpoBaHUE TOHUMAHUS POJIM AKCHOMATUKH TIPU MTPOBEACHUH PACCYKICHHI;

dbopMHUpOBaHHE YMEHHS BIJIAJIETh METOJAMM JOKA3aTeNbCTB W QJITOPUTMOB PEIICHUS, YMEHUS HX HPUMEHSTH,
MPOBOJIUTH JI0KA3aTENIbHbIE PACCYXJACHUS B XOJI€ PEIICHUSI CTEPEOMETPUYECKMX 3a/lad M 3aJad C MNPAKTUYECKUM
cojepxkaHueM, (popMUpOBaHUE TMPEJCTABICHUS O HEOOXOIMMOCTH JIOKA3aTENbCTB MPU OOOCHOBAHUU MATEMAaTHYECKUX
YTBEPKICHUN U POJIM AKCUOMATHUKHU B MPOBEICHUU JCTYKTUBHBIX PACCYKICHUM;

pPa3BUTHE U COBEPIICHCTBOBAHNE MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH 00yJaronnXcs, MO3HaBATEILHOM
AKTUBHOCTHU, UCCIIEI0BATENLCKIUX YMEHUN, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanrue (YHKIIMOHATHLHON TPAMOTHOCTU, PEJICBAHTHOW T€OMETPHUM: YMEHHUS DPAaclO3HABaTh IPOSIBICHUS
T€OMETPUYECKUX MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEaNbHBIX JKU3HEHHBIX CUTYAIUSX M MPHU HU3YYCHHUH JIPYTUX
y4eOHBIX TMPEJAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJCIMPOBAHUS PEATbHBIX CHUTYaIluH,
UCCIIEIOBAHUS IOCTPOCHHBIX MOJICNICH, UHTEPIPETALIMHU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JUHUSIMU yueOHoro Kypca «['eomerpusi» B 10—11 knaccax siBnsitores: «[Ipsimbie u
IJIOCKOCTH B TPOCTpAHCTBE», «MHoOrorpanHukn», «Tema BpamieHus», «BeKTopbl M KOOpJAWHATHI B TMPOCTPAHCTBEY,

«JIBY>KEHHS B IPOCTPAHCTBEY.



ChopmynupoBannoe B PI'OC COO TtpeboBaHUE «YMETh ONEPUPOBATH MOHATUSIMMIY, PEIEBAHTHBIX T€OMETPUHU Ha
yrayonénnom ypoBHe oOyuenusi B 10—11 kmaccax, OTHOCHTCS KO BCEM COJEPKATENbHBIM JIMHHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHKE TOTUYECKUX YMEHUN paclpeeiseTcsl He TOJIBKO MO COJAEPKATENbHBIM JJMHUSAM, HO U 110 rojiaM O0y4eHHUs.
Copepxannie o0Opa3zoBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaraM ocBoeHus denepanbHoii paboueil mporpamMmel,
pacnpe e IEHHBIM 10 ToAaM 00yuYeHUsl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, IPUHIIUIIAATIBHBIM
BOIIpocaM oOO0yuaromuecss oOpalajuch HEOJHOKPATHO, YTO TMO3BOJISIET OpPraHU30BaTh OBJAJEHUE T'€OMETPUUYECKUMHU
HNOHATHUSMU W HaBBIKAMH TOCJIEIOBATEIBHO U MOCTYHAaTENbHO, C COONIOJCHUEM IPHUHIIMIA MPEEMCTBEHHOCTH, @ HOBBIC
3HAHUA BKJIIOYATh B OOIIYIO CUCTEMY I€OMETPUUECKHUX MPEACTABICHUIN 00yUarommxcs, paciupss U yriayouss e€, oopazys
IPOYHBIE MHOYKECTBEHHBIE CBA3H.

[Tepexon k M3y4eHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh yciaoBus i auddepeHuranuu o0ydeHus, MOCTPOCHUST MHAMBUAYAJbHBIX 00pa30BATENbHBIX MPOrpamM,
o0ecneunTh yriayOnEHHOE H3yUueHUE TeOMETPUH KaK COCTaBIIAONIEH yueOHOro npeamera « MatemaTukay;

HOJArOTOBUTh OOYYarOIIMXCS K MPOJOJDKEHUIO U3Y4YEHHs MaTEeMaTHKU ¢ ydyé€TroMm BblOOpa Oynymied mpodeccun,
o0ecreunBasi MPeeMCTBEHHOCTh MEK/y OOIIMM U MPOPeCcCHOHAIBHBIM 00pa30BaHUEM.

OO1ee yuCiIo YacoB, PEKOMEHOBAHHBIX I U3y4eHHUs1 yueOHOro kypca «['eomeTpus» Ha yriyOJieHHOM ypOBHE —
204 gaca: B 10 xnmacce — 102 gaca (3 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeio).

Conepxxanue ooyuenus B 10 kinacce.

[IpsiMbI€ U IIIOCKOCTH B IPOCTPAHCTBE.

OcHOBHBIE TIOHATHUSI cTepeoMeTpun. Touka, mpsmMasi, TIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00 akcCMOMaTHYECKOM

IMOCTPOCHUHU CTCPECOMETPUN: AKCHOMBI CTCPCOMCTPUHN U CIICACTBUA U3 HUX.



B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKANOIIMECS, MAPAJUIEIBHBIE W CKPEIIHMBAIOIIAECS
npsaMsble. [Ipu3Haku ckpemuBaromuxces npsmeix. [lapamiensHOCTh NPAMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MAPAJIICIIbHBIC
IpsIMbIE B MPOCTPAHCTBE, NApPaJUICIbHOCTh TPEX NPSAMBIX, NAPALIEIbHOCTh MPSAMOW M IUIOCKOCTU. [lapamiensHoe u
LHEHTPAJIbHOE MPOEKTUpOBaHUE, u3o0paxeHue @uryp. OCHOBHbIE CBOWCTBA MNapaJUIEIbHOTO MPOEKTUPOBAHUS.
N3o0paxkenne Quryp B mapamienbHON MPOEKIHUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJI MEXAY MPSIMBIMHU B
IpocTpaHcTBe. llapajuienbHOCTh TMJIOCKOCTEW: MapajulelibHbIE IUIOCKOCTH, CBOWCTBA IMAapajuIEIbHBIX IUIOCKOCTEM.
[Ipocreiimume mpocTpaHCTBEHHBIE (PUTYPBI HA TIIOCKOCTH: TETPadip, Mapaljiesieume], TOCTPOCHUE CEUSHU.

[leprieHIUKYISPHOCTH MPSMOM U TUIOCKOCTH: MEPIEHANKYIJISIPHBIE IPSIMBIE B IPOCTPAHCTBE, IPSMBIE MMAPAJIIEIbHBIE
U TEPIECHANKYISPHBIE K IUIOCKOCTH, IPU3HAK MNEPHEHAUKYIAPHOCTH MNPSMOU M IUIOCKOCTH, TEOpEMa O NPSIMOHN
NEPHEHANKYJIAPHON MIIOCKOCTH. OPTOroHaIbHOE NPOEKTUPOBAaHKE. IIepneHauKyIIsp 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
J0 TUJIOCKOCTH, PAcCTOSHHE OT MpSMOW J0 IUIOCKOCTH, NPOEKIHs (QUIypbl Ha IUIOCKOCTh. lleprneHauKyIspHOCTb
IJIOCKOCTEN: MPU3HAK NEPIEHAUKYIAPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpEX nmepneHauKyaspax.

VYTIibl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOM U IIOCKOCTBIO, IBYTPAHHBIN yIOJl, JUHEWHBINA YroJl IByTPAHHOIO YIJa.
TpéxrpaHHbli © MHOTOrpaHHbIE yriibl. CBOMCTBA INIOCKUX YTJI0B MHOTOTPAHHOTO yriia. CBOKCTBA IJIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOIO yria. TeopemMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOIO yIJIA.

MHoOrorpaHHHKH.

Buasl MHOrorpaHHuKoB, pa3BépTka MHOTOrpaHHuka. IIpusma: n-yrosnpHas npusma, npsiMas U HaKJIOHHAas PU3MBI,
OOKOBasi ¥ TMOJHAas TOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, NPSMOYTONbHBIA MapajUieJenunes; U €ro CBOWCTBA.
Kparuaiiiiue mnyTd Ha MOBEpPXHOCTH MHororpanHuka. Teopema Oiinepa. IIpoctpanctBenHass Tteopema Iludaropa.
[Mupamuna: n-yronpHas nupamuaa, IpaBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep 1 OOKOBBIX TpaHel MpaBUIIbHON

IMUpaMuabl. HpaBI/IJ'IBHBIG MHOT'OI'PAaHHUKHU: ITPpaBHJIbHAA IIPpHU3Ma W IIpaBWJIIbHAA IMHPpaAMWUI4, IIpaBUJIbHAA TPCYIrOJIbHAA



nupamMuza U NpaBUJIbHBIN TeTpasap, KyO. IlpencraBiieHne O MpaBWIBHBIX MHOTOIPAaHHHUKAX: OKTa’Ap, TOACKa’Ap H
UKOCAdIP.

Boluncienue 3eMeHTOB MHOTOIPaHHUKOB: p&Opa, nuaroHaid, yribl. [1nomans OOKOBOM MOBEPXHOCTH M MOJHOM
NOBEPXHOCTH MPSAMOK NPHU3MBI, IJIOMAAb OCHOBAHMM, TeopeMa O OOKOBOH IMOBEPXHOCTH MNpsiMOil mpu3mbl. Ilnomansp
OOKOBOI MOBEPXHOCTH U OBEPXHOCTHU MPAaBUIILHON MUPaMU/Ibl, TEOpPEMa O IJIOUIaJAN YCEUEHHOU MUPaMUIbI.

CumMmeTpust B POCTPAHCTBE. DIEMEHTHI CUMMETPHUM NMPABUIBHBIX MHOTOIPAHHUKOB. CHMMMETpPHS B IPaBUIBHOM
MHOTOI'PaHHHUKE: CAMMETPUS NapaJljIeJIeNue1a, CAMMETPUS TPaBUIIbHBIX IPU3M, CHMMETPUS IPABUIIBHOM MTUPAMU/IBI.

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE.

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOp, JIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPHI KOJJIMHEAPHEIE,
COHAIIPABJICHHBIEC U IPOTHUBOIIOJIOKHO HAIPABJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4Mcio. CBOWCTBA CIIOXKEHHUSI BEKTOPOB.
CBoiicTBa yMHOXKEHHS BEKTOpa Ha yucio. [loHsTHe KoMmiaHapHble BEKTOpHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. TeopemMa O pa3ioKEHHMHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpsmMoyrosbHas
cucTeMa KoOpAuHaT B npocTtpaHcTBe. KoopaunaTel BekTtopa. CBsA3bh MEXAY KOOpPAMHATAMU BEKTOpAa M KOOPAMHATAMH
TOYEK. YTOJI MEKIy BeKTOpaMu. CKaJsipHOE MPOU3BEIEHUE BEKTOPOB.

Conepxanue ooyuenus B 11 knacce.

Tena BpameHus.

[TonsiTst: UMAMHApPUYECKAs MOBEPXHOCTh, KOHMUYECKAs IMOBEPXHOCTb, c(hepuuecKas MOBEPXHOCTb, 0Opa3yroue
noBepxHocTel. Tena BpalieHus: UWIMHIAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. BzaumHoe pacrnonoxenue cepsl u
IUIOCKOCTH, KacaTeabHasl INIOCKOCTh K cepe. M300pakeHne Ten BpalieHus Ha IIOCKOCTH. Pa3BépTka nuauHApa U KOHyca.

CummeTtpust cepsl U 1mapa.



O06bEéM. OcHOBHBIE cBOWCTBA 00BEMOB Tenl. Teopema 00 00bEME MPAMOYTOJIBHOIO MapasuleieuIea U CIeICTBUS
u3 He€. O0BEM NpsAMOI M HAKIIOHHOM TPU3MBI, WJIMHAPA, THpaMubl U KoHyca. OOBEM 111apa v IapoOBOT0 CETMEHTA.

KomMOuHanuu Ten BpaileHuss 1 MHOrorpaHHukoB. [Ipu3ma, BoucaHHasi B IWJIMHJpP, ONMKUCAHHAS OKOJO LMJIMHAPA.
[lepeceuenue cdepsl u mapa ¢ wiockocThio. Kacanue mapa u chepsl IIocKkocThio. [IoHATHE MHOTOTPaHHUKA, OITUCAHHOTO
oko0J10 cdepsl, chephl, BIUCAHHONW B MHOTOTPAaHHUK WJIU TEJIO BPAILICHHUS.

[Inomaas MOBEPXHOCTH MWIMHAPA, KOHYca, miomans chepsl u e€ yacreid. [lomobue B npoctpancTse. OTHOIICHHE
00bEMOB, TUIOMIANEH IMOBepXHOCTEH MOa00HBIX Guryp. IIpeoOpazoBanue momobms, roMoreTus. Pemenue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue cedyeHnii MHOTOTPAHHUKOB M TE€J BPAUICHUS: CEUYECHUs LWIMHIApA (MapauiedbHO U MEPHEHIUKYISIPHO
OCH), CEUEHUsI KOHYyca (MapajjieIbHOE OCHOBAHUIO M MPOXOJAIIEE Yepe3 BEPIINHY), CEUEHUS Il1apa, METO/bI IOCTPOSHUS
CEYEHUI: METOJI CIIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METO/I IIEPEHOCA CEKYIIEH TNIOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE.

Bekropsl B npoctpancTtBe. Onepanun HajJ BEKTOpamMu. BekTopHOe yMHOXkeHHE BEKTOpPOB. CBOWCTBA BEKTOPHOTO
yMHOeHHs. [IpsaMoyronpHas cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BekTopa. Pasnoxenue BekTopa Mo
0a3zucy. KoopanHaTHO-BEKTOPHBIA METOJ IPU PEIICHUN T€OMETPUUECKHX 3a/1ad.

JIBUKEHUs B MPOCTPAHCTBE.

JIBmkenus mpoctpanctBa. OtoOpaxenus. J[BrkeHus u paBeHCTBO ¢uryp. OOmue cBoiicTBa ABMKEHUN. Bumbl
JNBIKCHUIN: MapaJlJIeIbHbIA IEPEHOC, LEHTpalbHasi CUMMETpHUS, 3€pKajlbHas CUMMETpHUS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus monodus. [Ipsmas u chepa Ditnepa.

[IpeameTHBIC PE3yABTATHI 110 OTACTHHBIM TeMaM ydaeOHoro Kypca «I'eometpusi». K xonity 10 kimacca obygaronuiics

HAYy4YUTCA:



CBOOO/JIHO ONEPUPOBATh OCHOBHBIMU TOHSTUSMH CTEPEOMETPUM TIPU PEIICHUH 3a7Jad U  TPOBEICHUU
MAaTEMaTHYECKUX PACCYKICHUM;

MPUMEHSATh AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX MIPU PEUICHUU T€OMETPUUECKHUX 3a/1aY;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE, IIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATh MOHSATUSMHU, CBA3AHHBIMU C YIJlaMHU B MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE,
MEXKY MPSIMOM U INIOCKOCTHIO;

CBOOOJIHO OINEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOT'paHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJIbl MHOTOTPAHHUKOB (MpU3Ma, MUpaMUIa, IPsIMOYTOIbHBIN Napasuielienunes,
Ky0);

KJ1IacCU(UIIUPOBATH MHOTOIPAaHHUKH, BEIOMpPAsi OCHOBAHUS JIJIsl KJIaCCU(UKAIIUH;

CBOOOJ/IHO OMEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB IIOCKOCTHIO;

BBITIOJIHATh TapajliebHOE, LEHTPAIbHOE W OPTOTOHAIBHOE MPOEKTUPOBAHUE (UTYP HA IUIOCKOCTh, BBIMOIHSTH
n3o0paxeHust GUryp Ha IJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOTPAHHHKOB PAa3JIMYHBIMU METOJIaMH, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKU U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIISITH IUIOMIAAN MOBEPXHOCTEN MHOTOIPAHHUKOB (MpU3Ma, MUPAMKJIA), TEOMETPUUYECKUX TEJ C MPUMEHEHHEM
dopmyur;

CBOOOJ/IHO OTMIEPUPOBAThH MOHITUSMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPHH, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUHU (DUTYPHI;

CBO6OI[HO OIICPpUPOBATH MMOHATUAMHA, COOTBCTCTBYIOIIIUMHA BCKTOPAM U KOOPpAWHATAM B IIPOCTPAHCTBC,



BBINOJIHATH JICUCTBHS HAJl BEKTOPAMU;

pelmars 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUMA M HAXO0XICHUE TIE€OMETPUYECKUX BEJIMYMH,
MIPUMEHSSI U3BECTHBIE METO/IbI ITPU PEIICHUH MAaTEMATUYECKUX 3a/1a4 MOBBIIMIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

MPUMEHATh MNPOCTEUIINE MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI MPU PEHICHUU
CTEPEOMETPUYECKHX 3a/aY;

W3BJIEKATh, IPEOOPA30BLIBATh U UHTEPIIPETUPOBATH HHPOPMAIINIO O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX,
IIPEJICTABJICHHYIO HA YepTEKaxX U PUCYHKAX;

IPUMEHSTh MOJYYEHHbIE 3HAHMS Ha IMPAKTUKE: CPABHUBATh M AHAIM3UPOBATH PEAJbHBIE CUTyallud, NPUMEHATH
W3YUYCHHbIC TOHSATUSI B MPOLIECCE IMOUCKA PEIICHUS MaTeMaTU4ecKd CHOpMyTupoBaHHONW MPOOJEMbl, MOJACIUPOBATH
pEaAIbHBIE CUTYAIlMM Ha S3bIKE T'€OMETPUM, HCCIEI0BATh IOCTPOCHHBIE MOJEIHU C HCHOJIb30BAHUEM I'€OMETPUYECKHUX
MOHSATUM W Teopem, arrapara aiareOpbl, penaTh MPaKTUYECKUEe 3aJayd, CBS3aHHBIE C HAXOXKJICHHUEM T'€OMETPUUYECKUX
BEJINYUH;

UMETh MpEACTaBICHUSI 00 OCHOBHBIX JTalax Pa3BUTHUSI T'€OMETPUHM KaK COCTaBHOW 4YacTh (PyHIaMEHTa pa3BUTHUS
TEXHOJIOTUH.

[IpenmeTHbBIC PE3yAbTATHI 110 OTAETBHBIM TeMaM yaeOHoTo Kypca «I'eometpusi». K xoniy 11 kimacca obywaronuiics
Hay4YUTCS:

CBOOOJHO OMEPHUPOBATH TMOHATHSIMH, CBS3aHHBIMH C IIWIMHIAPUYCCKON, KOHUYECKOW © chepudecKoi
MOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI TTOJTYUEHHUS,;

OTIEPUPOBATH MOHSATUSIMH, CBA3aHHBIMU C T€JIAMH BPAIICHUS: IMJIUHIPOM, KOHYCOM, chepolt U 1mapom;

pacrno3HaBaTh Teja BpameHus (IUIUHIP, KOHYC, cdepa U map) U 0ObICHITH CIIOCOOBI MOTYUYEHUS TSN BPAICHUS;

KJIaCCI/I(i)I/ILII/IpOBaTB B3aMMHOC PACITIOJIOKCHHUC C(i)GpBI H IINTTOCKOCTH,



BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB M TeJ BpalleHHs, O0BbEMBI M IUIOMIAJM IOBEPXHOCTEU
MHOTOTPAaHHUKOB U TEJ BPAIICHUs, TEOMETPUUYECKUX TEJ C IPUMEHEHHEM (HopMyT;

CBOOOJHO OMEpUpPOBATh TMOHATUSIMH, CBA3AHHBIMM C KOMOMHALIMSIMU TeJ BpalleHUss M MHOTOIPAaHHUKOB:
MHOTOTPaHHMK, BIMCAHHBIM B cdepy MU OMUCAHHBIM OKoJO cdepsl, cdepa, BONHCaHHASS B MHOTOTPAHHUK WIH TEIO
BpAaILCHHUS;

BBIYHCIIATh COOTHOIIEHUS MEXKY IJIOIAISIMH MOBEPXHOCTEN U 00bEMaMH MOJOOHBIX TE;

n300paxaTbh M3ydyaeMble (PUTYpbI, BBIIOJHATH (BHIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buz cBepXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAILLCHUS;

M3BJIEKATh, MHTEPIPETUPOBATH U MPEOOPA30BHIBATh MH(POPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax,
IIPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIIEPALMK HAJl BEKTOPAMHU;

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

pemaTh reOMETPUYECKUE 3a/1a41 HA BBIYMCICHUE YTIIOB MEKY MIPSAMBIMH U TUIOCKOCTSIMH, BBIYUCICHUE PACCTOSIHUN
OT TOYKH JI0 IJIOCKOCTH, B LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/1A PU PELLIECHUH;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C ABUKEHUEM B ITPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKCHHIA;

BBINIOJIHATh M300pa)K€HUsT MHOIOTPAHHUKOM M TeJ BpalleHUS MpU NapajUieIbHOM IMEPEHOCEe, LEHTPaJIbHOU
CUMMETPHH, 3€PKaJTbHON CUMMETPUH, TIPU TTOBOPOTE BOKPYT MPAMOM, TpeoOpa3zoBaHus MoA00us;

CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJ BpAlIECHUs: CEYEHUS IIIMHJpA (MapaiebHO U MEPHEHANKYISIPHO OCH),

ceuyeHus KoHyca (MapajijieIbHOe OCHOBAHUIO U IIPOXOASIIEE Yepe3 BEPIIMHY ), CEUCHUS 11apa;



WCITOJI30BAaTh METOJBl TIOCTPOCHUSI CEYCHHI: METOJ CJIEJA0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METO]
MEPEHOCA CEKYIIEN MIIOCKOCTH;

JIOKa3bIBaTh TCOMETPUUYCCKHUE YTBEPIKICHHUSI;

MPUMEHSTh TeOMETPHUECKUE (DAKTHI IS PEIICHUST CTEPEOMETPHUUCCKUX 3a]1ad, TIPEAMOIaraloInX HECKOJIBKO IIIaroB
pelIeHus], €ClIM yCJIOBUS MPUMEHEHHUS 3a1aHbl B SBHOW U HEABHOM (popme;

pemarh 3a7a49M Ha JOKA3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOIICHUHN M HAXO0XJICHHE T€OMETPHUCCKIX BEJTNYNH;

MPUMEHSATh  TPOTPAaMMHBIC  CPEICTBA W JJIEKTPOHHO-KOMMYHHKAIIMOHHBIE  CHCTEMBl TPU  PEIICHUU
CTEpPEOMETPUYECKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIC 3HAHWSA Ha TMPAKTHKE: CPaBHUBATh, aHAIM3UPOBATH W OIEHWBATH PEAIbHBIC CHUTYAIIHH,
MPUMEHSTh U3YYCHHBIC TTOHSTHUS, TEOPEMBI, CBOWCTBA B MPOIIECCE MOUCKA PEHICHUS MaTEMaTUYECKU CHOPMYITUPOBAHHOM
npoOJIeMbl, MOJEIUPOBaTh peajJbHbIC CHUTyalldd Ha S3bIKE TEOMETPHH, HWCCIEIOBaTh IOCTPOCHHBIC MOJEIH C
WCTIOJIb30BAaHUEM T€OMETPUUYECKHUX MOHATHA M TEOPEM, ammaparta aareOphl, peniaTh MPaKTUUECKHUe 3aadu, CBSI3aHHBIC C
HAXO0XJCHUEM T€OMETPUUECKUX BEIUYHH;

UMETh TMPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T'€OMETPUU KAaK COCTABHOM YacTH (PyHIAMEHTA pPa3BUTHUS
TEXHOJIOTHUH.

denepanbHas padbodas mporpaMma yueOHOTro Kypca « BepoSTHOCTb U CTaTUCTHKAY.

[TosicHuTenbHAA 3amucKa.

VYyebublii Kypc «BeposiTHOCTh M CTATUCTHKA» YIIIYOJIEHHOTO YPOBHS SBIISIETCS MPOJOJDKEHHWEM M Pa3BUTHEM
OJIHOMMEHHOTO Y4e0HOTo Kypca YyriyOJIEHHOTO YPOBHSI Ha YpOBHE CpeAaHero oOuiero oOpa3oBaHusA. YUEOHBIA KypcC
npeaHa3HavyeH 175 GOPMHUPOBAHMS Y 00YUAIONUXCS CTATUCTHYECKOW KYJIbTYPhl M TIOHUMAHUS POJIU TEOPUU BEPOSITHOCTEH

KaK MaTCMAaTUYCCKOI0O MHCTPYMCHTA IJIAA U3YUCHUA CJIY‘I&IZHBIX CO6BITPII>1, BCJIMYMH U IIPOLCCCOB. HpH N3YyUCHHUU KYypCa



o0oraiarTcs MpeACTABICHHUS 00yYarolUXCcsl 0 METOAAaX MCCIEJOBaHUS M3MEHUYMBOIO MHpA, Pa3BUBAETCA MOHMMAaHHUE
3HAYUMOCTU M OOILIHOCTH MATEMAaTUYECKHUX METOJIOB MO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOTO €CTECTBEHHO-
HAyYHOT'O0 MUPOBO33PEHUS.

Coneprkanne y4eOHOTO Kypca HaIpaBlIEHO Ha 3aKperjieHHe 3HaHUM, MOJYYeHHBIX MPU U3YYEHUH Kypca Ha ypOBHE
OCHOBHOT0 001Iero 00pa3oBaHus, U Ha pa3BUTHE MPEACTABICHUN O CIIyYallHbIX BEIMUMHAX M B3aMMOCBA3SIX MEXy HUMU
Ha BaXXHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKpYyKaroulero Mupa. B pesynbrare y oOydarommxcs J0JIKHO
chopMUpOBaThCA MpEACTaBICHUE O HaubojIee yIOTPEOUTEIbHBIX U O0IIUX MAaTEMaTUYECKUX MOJEIAX, UCTIOIb3YyEeMbIX JIJIs
OMHCAaHUsl AHTPONOMETPUYECKUX U JAeMOrpaUuecKux BEJIWYUH, IMOIPEHIHOCTEH B pA3IMYHBIE POJAa H3MEPEHMSIX,
JUIMTEJIbHOCTH 0€30TKa3HOM pabdOThl TEXHUYECKUX YCTPOMCTB, XAapaKTEPUCTUK MAaCCOBBIX SIBICHHI M MPOLECCOB B
oOmiectBe. Y4eOHbI Kypc sBisieTcss 0a30i JJii OCBOEHHS BEPOSITHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHeHuaInucTaM He TOJbKO HWHXKEHEPHBIX CIELHUATbHOCTEH, HO TaKK€ COLMAIBbHBIX M MCHUXOJOTMYECKHX, MOCKOJIBbKY
COBpEMEHHBIE OOIIECTBEHHBIE HAYKH B 3HAUUTENBHONM Mepe HCMHOJb3YIOT ammapaT aHajdu3a OOJbIIUX JIaHHBIX.
LleHTpanpHy!0 4YacTh YYEOHOIrO Kypca 3aHHMaeT OOCYKIEHHE 3aKOHAa OOJBIIMX 4YHcend — (YHIaMEHTAJIbHOIO 3aKOHa
IPUPOBI, UMEIOIIET0 MATEMATHYECKYI0 (hOpMATTA3AIIHIO.

B cooTBeTcTBUM ¢ yKa3aHHBIMU LEJISIMH B CTPYKType Y4eOHOro kypca «BeposTHOCTb M cTaTUCTHKa» Ha
yrayONEéHHOM YpPOBHE BBIJICJIEHBI OCHOBHBIE coOJlepKaTesbHble JIMHUM: «CllydaiiHble COOBITUSL W BEPOSITHOCTU» U
«CryyaliHbple BEJIMYUHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMMMO OCHOBHBIX JIMHMA B Yy4€OHBIH KypC BKJIIOYEHBI 3JIEMEHTbI TEOpUU TIpadoB M TEOPHUH MHOKECTB,
HE0OXOIMMBbIE TSl TOJIHOLEHHOTO OCBOEHUSI MaTepraia JaHHOrO y4eOHOTO Kypca U CMEXKHBIX MaTEMAaTUYECKUX YUeOHbIX

KYpPCOB.



Copepxanue nmuHun «CiydailHble COOBITHS U BEPOSATHOCTHY CIIYXKUT OCHOBOM AJi1 (POPMHUPOBAHUS MPE/ICTABICHUI
O pacupeleseHUH BEPOSATHOCTEM MEXKAY 3HAYCHHMSIMH CIIyYalHBIX BEIWYMH. BakHyr0 4acTh B 3TOW COJEPKATEIbHOMU
JVMHUU 3aHUMAeT U3y4YeHHEe T'€OMETPUYECKOT0 M OMHOMHUAIBHOTO PACTPENEICHUN M 3HAKOMCTBO C MX HEMPEPHIBHBIMU
aHaJIoraMu — I0Ka3aTeIbHbIM U HOPMAJIBHBIM pacipeleICHUSIMU.

TeMmbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIyYailHBIMM BEIWYMHAMHU WU PACIPEICICHHUIMH, AKLIECHTUPYIOT BHUMAaHHE
oOyyJaronuxcsi Ha ONKUCAHUK U U3yUYEHUHU CITyYalHbIX SIBJCHUI C TOMOUIBIO0 HEMPEPBIBHBIX (yHKIMH. OCHOBHOE BHUMAaHUE
yAeseTcs M0Ka3aTeIbHOMY U HOPMAJIbHOMY PacIpeaesICHUSM.

B yueOHOM Kypce mpelycMaTpuBaeTCsi O3HAKOMHUTEIBHOE M3YUYEHHUE CBSI3M MEXAY CIy4dailHBIMU BEIUYMHAMU U
OMMCAHUE ITOW CBSA3M C MOMOIIBIO KO3 (PHUIIEHTa KOPPETSLUUU U €r0 BEIOOPOUYHOIO AHAJIOTA. DTH AJIEMEHTBI COAEPKaHUS
pa3BUBAIOT TeMy «JlMarpamMMbl pacCceMBaHUA», U3YUEHHYIO Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS, U BO MHOI'OM
OMUPAIOTCS Ha CBEACHUS U3 KYPCOB aJIreOpbl U T€OMETPHH.

Emé oauH 37€MeHT coaepaHus, KOTOPBIA MpeIIaraercsi Ha 03HAKOMHUTEIBHOM YPOBHE — IOCIEN0BATEIbHOCTD
CIIy4aiHbIX HE3aBUCHMBIX COOBITHH, HACTyHalOIIUX B €AMHULYY BpeMeHU. O3HAaKOMJIEHHE C paclpeaesieHueEM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHT DPA3BUBAIOUIMN XapakTep W SIBISETCS aKTyaJbHbIM JUIS Oyayliux
aOUTYpHUEHTOB, MOCTYMNAIOIIUX Ha yuyeOHbIE CIEUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMH, ICHUXOJIOTHEH U
YIPABJICHUEM.

OO1iee 4YuCIO YacoB, PEKOMEHJOBAHHBIX MJIsl M3y4yeHUs1 y4yeOHOro Kypca «BepoATHOCTP M CTaTUCTHKa» Ha
yray6ieHHoM ypoBHe — 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 yac B Heznento)

Conepxxanue ooyuenus B 10 kiacce.

I'pad, cBsa3ublil rpad, mytu B rpade: mukiasl U nend. CteneHb (BaJ€HTHOCTH) BEpIIMHBI. ['padbl Ha MIOCKOCTH.

JepeBbs.



CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YailHbIe COOBITHS. DJIEMEHTapHbIE COOBITHSL (MCXOJbI). BeposaTHoCcTh
Clly4aifHOrO coObITUS. bin3ocTh 4YacTOTBl U BepoATHOCTH COObITUH. CilydailHble ONBITBI C PaBHOBO3MOXKHBIMHU
3JIeMEHTapHBIMU COOBITUSIMHU.

Onepanuu Hajg COOBITHSIMHU: NIE€pPECEUYECHHE, OOBEIMHEHHE, MPOTHUBOIIOJIOXKHBIE COOBbITHS. Jnarpammel Oinepa.
dopMyJia CI0KEHUS BEPOSATHOCTEM.

VYciioBHasg BEPOSTHOCTb. YMHOXKEHHE BEPOSATHOCTEW. [lepeBo ciydaitHOro skcrnepuMeHta. Popmyna MOJIHON
BeposTHOCTU. Popmyia balieca. HezaBucumMbie COOBITHS.

bunapHbIll ciydaliHbplii ONBIT (MCHbITaHUE), ycnex M Heynada. HeszaBucumble ucnbiTaHus. Cepusi HE3aBUCHUMBIX
UcHbITaHU 110 mepBoro ycmnexa. IlepecranoBku u (akropuan. Yuciao coueranuil. TpeyronbHuk Ilackama. @opmyna
ounoma HeroToHa.

Cepus He3aBUCUMBIX UcnibITaHuM bepryinu. CiaydyaliHblil BBIOOP U3 KOHEYHOW COBOKYITHOCTH.

Cnyuvaiinas BenumuuHa. Pacnipenenenue BeposiTHocTell. Jlnarpamma pacnpeaenenus. Onepanuu Haj CIy4yalHBIMU
BeIM4YMHamMu. buHapHasg ciydaiiHas BennuuHa. IIpumepsl pacnpeneiieHHid, B TOM 4YHCIE TIE€OMETPUYECKOE M
OMHOMHAJIBHOE.

Coneprxanue ooyuyenus B 11 kiacce.

CoBMmecTHOE pacnpeeieHUE ABYX CIIy4alHbIX BeIUYUH. He3aBrucumble ciiydailHbIE BETUYUHBI.

MareMaTnyeckoe 0XHJAHHE CilydailHOW Beau4MHbl (pacnpeneneHus). [Ipumepsl npuMeHEeHHs MaTeMaTUYECKOTO
oXuaaHus (cTpaxoBaHue, joTepes). MaremaTHdecKoe OXHJaHWe OWHAPHOW CIy4alHOW BeIWYMHBI. MaTeMaThueckoe
OKHUJIAHWE CYMMBI CIy4YalHbIX BEJIMYMH. MaTemMaTuyeckoe OXUJaHUE TEeOMETPUYECKOro M  OMHOMHUAIBHOTO

pacupeaeneHu.



Jlucrniepcusi U CTaHIAPTHOE OTKJIOHEHHUE CIydailHOW BeluuuHbl (pacrpeeneHus). Jucnepcust OuHapHOU cirydailHOM
BEJIIMYMHBI. MaremaTuueckoe OXUJAHWE NPOU3BEACHHUS M JUCIEPCHUS CYMMbl HE3aBUCHMBIX CIIyYaWHBIX BEJIUYHH.
Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHWE OMHOMHMAIBHOTO pachpeneieHus. Jlucrepcus W CTaHAAPTHOE OTKJIOHEHHUE
F€OMETPUYECKOTO PACTIPEICTICHNUS.

HepasenctBo YeoOniména. Teopema Uebniméra. Teopema bepaymiu. 3akon Oonbiiux yucen. BeiOOpouHbIil MeTo
uccnenoBanuii. Beroopounsie xapaktepucTuku. O1ieHUBaHUE BEPOSITHOCTH COOBITHS 110 BRIOOPOUHBIM JaHHBIM. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOUIIBIO U3YUYEHHBIX PACIPEACICHUM.

HenpepriBHble cnydaiiHble BeTUUuHbL. [I[pumepsl. @yHKIMUS IIIOTHOCTH BEPOSTHOCTH pacnpeacieHus. PaBHomepHoe
pacrpenenceHue U ero CBOWCTBA. 3aJaud, NMPHUBOMSIIME K IOKA3aTEIbHOMY PACIpPENEICHUI0. 3aJadd, NMPUBOMSIIME K
HOpMaJIbHOMY pacrtipeesieHnio. OyHKIMS TUIOTHOCTH BEPOATHOCTH MTOKA3aTeNIbHOTO pacipeneneHus, GyHKIH IOTHOCTH
BEPOSATHOCTH HOPMAIBHOTO pacupeneneHus. OyHKIMA MIOTHOCTH U CBOMCTBA HOPMAJILHOTO PaCIpe/IeICHUSI.

[TocnenoBaTenbHOCTH OJMHOYHBIX HE3aBUCUMBIX COOBITHI. 3a/1auun, MPUBOAIIKE K pacupenenennto [lyaccona.

KoBapuanus nByx ciayuyaiinbix BenuduH. Koaddunuent nuneiinont xoppensiuuu. CoBMeCTHbIE HAOIIOJEHUS ABYX
BeJMUMH. BbiOopouHbiit koadduiment koppensuuu. Paznuuue mexay JUHEHHOW CBSI3bI0 M MPUUYMHHO-CIICCTBEHHOM
cBs3b0. JIMHelHas perpeccus, MeTOl HAMMEHBINX KBaJApaToB. [IpeaMeTHbIC pe3ynbTaThl M0 OTAEIBHBIM TEMaM Y4eOHOTO
Kypca «BepositHocTh u cratuctkay. K xoniy 10 knacca o0yyaromuiicst HAy4YuTCs:

CBOOOJHO OTEpUPOBATH MOHATHUAMH: Tpad, TuIOCKHUil Tpad, CB3HBIA Tpad, myTh B rpade, IeMb, IMHUKI, JEPEBO,
CTEIEHb BEPIINHBI, IEPEBO CIYYANHOT0 IKCIIEPUMEHTA;

CBOOO/JIHO OINEPUPOBATh MOHATHSAMU: CIy4alWHBIA JKCIEPUMEHT (OMbBIT), CIy4YalHOE COOBITHE, 3JIEMEHTapHOE
ciiy4yaiiHOe COOBITHE (dJIEMEHTapHBIA HWCXOJ) CIYYailHOTO OIbITa, HAXOAWTh BEPOATHOCTH COOBITHH B OMBITAX C

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA CO6BITI/IHMI/I;



HaxOoJIUTh U (POPMYIIUPOBATH COOBITHUS: NTEpeceUeHUE, O0BEAMHEHUE JAHHBIX COOBITHI, COOBITHE, POTHUBOMOJI0KHOE
JAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Jiiepa, KOOPAWHATHYIO HPAMYIO JUIsl pelIeHMs 3a/]ay, MOJIb30BaThCs (HOpMYIIon
CJIOKEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN JIBYX U TPEX CIyYalHbBIX COOBITUN;

ONEepPUPOBATh MOHITUSIMH: YCJIOBHAs BEPOSTHOCTh, YMHOXXCHHE BEPOSTHOCTEH, HE3aBUCHUMBIE COOBITHS, JEPEBO
CIIy4alHOTO 3KCIIEPUMEHTA, HAXOAWUTh BEPOSITHOCTU COOBITHI C MOMOILIBIO MpaBUia YMHOXEHUS, JEpeBa CIy4allHOro
OMbITa, UCIOJIB30BaTh (HOPMYJTy MOJHOUN BEpOATHOCTH, (opmyy balieca mpu pemieHnu 3aaad, onpeaeisiTh HE3aBUCUMOCTb
coOBITUH TTO (POPMYJIE U IO OPraHU3aLUN CIYYaiHOTO SKCIIEPUMEHTA;

NPUMEHATh W3Yy4YEHHbIE KOMOMHATOpHBbIE (HOPMYJBI JJs MEPEUYUCICHUS 3JIEMEHTOB MHOXKECTB, AJIEMEHTapHbIX
COOBITUH CIIy4ailHOTO OIbITa, pELIEHUS 3a]1a4 10 TEOPUU BEPOSTHOCTEM;

cBOOO/IHO ONEpUPOBATh NOHATUAMU: OMHAPHBIA CIydalHBIM ONBIT (MCHBITAHUE), YCIIEX U HEyAaya, He3aBHCHUMBIE
UCTIBITAHMS, CEPUsl UCIBITAHUN, HAXOJUTh BEPOATHOCTU COOBITUN: B CEpUU MCHBITAHUWA /0 MEPBOrO YCIeXa, B CEpUH
ucnbITaHul bepHyIy, B ONbITE, CBI3aHHOM CO CIyYailHBIM BEIOOPOM U3 KOHEYHOI COBOKYITHOCTH;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMM: ClydyaliHash BEJIMYMHA, pACIpPEACICHUE BEpPOSITHOCTEH, Juarpamma
pacrnpeneneHus, OMHapHas cilydaiiHas BEIMYMHA, FTEOMETPUUYECKOE, ONHOMUAIILHOE PACTIPEIEIICHHE.

[IpenMeTHbIe pe3yibTaThl MO OTAEIBHBIM TeMaM yueOHoro kypca «BepositHocTs u cratuctuka». K konmy 11
KJ1acca oOy4arouIuiicss HayunuTCs:

ONEpUPOBaTh IOHATHUAMH: COBMECTHOE paCHpEACNICHHE JABYX CIy4YailHbIX BEJIMYMH, MCIOJIb30BATH TaOJIUILY
COBMECTHOTO paCIpeesIeHus] [BYX CIyYalHbIX BEJIIMYMH JUIS BBIJACIICHHUS pACHpENeNiCHUus KaKI0M BEJIMUYUHBI,

OIIpCACIICHNA HC3aBUCUMOCTHU CﬂyqaﬁHBIX BCJINYHNH,



CBOOO/IHO OIEpPUPOBATH TMOHITUEM MATEMAaTUYECKOTO OXHUJAAHUS CIy4ailHOM BenW4YuHBI (pacnpenesieHus),
IPUMEHSTh CBOWCTBA MAaTEMAaTHYECKOIO OXKWJAHWUS TPU PEIICHUU 3a/1ad, BBIYUCIATH MAaTEMaTUYECKOE OKUJIaHHE
OMHOMHUAIILHOTO ¥ TEOMETPUUECKOTO PACTIPEIEIICHHI;

CBOOO/IHO OMEpPHUPOBATH MOHATUSIMU: AUCHEPCHUsS, CTAHAAPTHOE OTKIOHEHUE CIIy4YalHOW BEJIMYMHBI, TPUMEHATH
CBOMCTBAa JUCIEPCUM CIIy4allHOM BEJMYMHBI (pacrpeiesieHus]) TMpU PEIIeHUH 3a7ad, BBIYUCIATH JAUCIEPCUIO U
CTaHAAPTHOE OTKJIIOHEHHE T€OMETPUYECKOTO U OMHOMHAJIBHOTO paclpeleIeHUM;

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU IO JaHHOW BHIOOPKE M OIICHMBATh XapaKTEPUCTHKU TeHEPAITbHOU
COBOKYIHOCTHU JIaHHBIX TI0 BEIOOPOYHBIM XapakTepuctukaMm. OlleHUBaTh BEPOSITHOCTA COOBITUI M TPOBEPATH MPOCTEHIIINE

CTaTUCTUYCCKUC TUITIOTE3bI, IMOJIb3YACHh NU3YUCHHBIMU PACIIPCACICHUAMMU.

TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpamMmmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
MHO0XeCTBO IeHCTBUTEILHEIX YHCEI.
| MHorounensl. PainoHanbHble ypaBHEHHUS U 24 | bubmuorexa [JOK
HepaBeHCTBa. CUCTEMBI JINHEUHBIX https://m.edsoo.ru/7f419d08
ypaBHEHUU
5 Oyukuuu u rpadpuku. CreneHHas QyHKIUS C 12 | bu6mmoreka [JOK
LIEJIBIM ITOKa3aTeaeM https://m.edsoo.ru/7f419d08
3 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1 bubmuoreka [IOK
HppaunoHaibHble ypaBHEHUS https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

4 Iloka3zarenbHas pyHnkuus. [lokasarenbHble 10 1 bubnuoreka LIOK
YpaBHEHHS https://m.edsoo.ru/7f419d08
5 Jlorapudmuueckas GyHKIUS. 13 | bubnuorexa [JOK
JlorapudpmMuueckue ypaBHCHHs https://m.edsoo.ru/7f419d08
6 TpuronomeTpruyeckue BeIpaXXeHUs U ” | bubmuoreka [IOK
YpPaBHEHHUS https://m.edsoo.ru/7f419d08
bubmorexa [JOK
I1 1 1
7 OCJIEI0BATEIBLHOCTH U IPOIPECCUU 0 hitps://m.cdsoo.ru/7f419d08
bubnunoreka [JOK
H B 2 1
8 enpeppiBibic yniumn. Hpon3BonHas 0 https://m.edsoo.ru/7f419d08
9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS 5 ) bu6nuoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrpoabieie | - Tpakruteckue o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
| HccnenoBanue QyHKIMIA ¢ TOMOIIbIO 2 1 bubnunoreka IIOK
MIPOU3BOJHOMN https://m.edsoo.ru/7f419d08
2 [TepBooOpasnas u HHTETpaI 12 1
3 I'paduiku TpUrOHOMETPHUUECKUX (PYHKITHIA. 14 1
TpuronomeTpruyeckue HepaBeHCTBA
4 WppannonansHble, okazaTeabHbIEe U 24 1
norapuMUUecKre HepaBeHCTBA
KommnekcHeie uncia 10 1
6 Harypanbnble u nensie ynucna 10 1
CucreMbl paliiOHaNIbHbBIX, HPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUIECKUX 12 1
ypaBHEHUH
8 3aiauu ¢ napameTpamMu 16 1
9 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATU3AIIHS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0



https://m.edsoo.ru/7f419d08




