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Pabouas nporpamma yueOHOM nucuUIIMHbI «MaremaTtuka» pa3paboTaHa B
cootBetrcTBUHM ¢ TpeboBanussMu OI'OC CIIO no cnenuanpHOoCcTH 05.02.09
AJTUTUBHBIEC TEXHOJIOTHHU, YTBEPKIEHHOTO MPUKAa30M MUHUCTEPCTBA MPOCBEIICHUS
P® ot 08.11.2023 roga Ne835, pexomeHnnauussmu Munuctepersa nmpocsenieHus PO no
peanu3aiu CpeaHero ooIero 0opa3oBaHus B Ipejiesiax OCBOSHUs 00pa30oBaTebHON
porpaMmsl cpeaHero npodeccruonaibHoro oopazoBanust ot 01.03.2023 r. Ne 05-592
Y IPUMEPHOM TTporpaMmoit o011eo06pa3zoBaTesbHON YU4eOHOM AUCITUTIIIMHBI
«Marematuka» 1715 npodeccHoHaIbHbIX 00pa30BaTEIbHBIX OPTaHU3aUH,
pexoMeH0BaHHbIX DeiepanbHbIM TOCYAAPCTBEHHBIM OI0KETHBIM 00pa30BaTEIbHBIM
YUPEXKICHUEM JIONOJHUTEIBHOTO NMpodeccuoHanbHoro oopa3zoBanus « THCTUTYT
pa3Butus npodeccuonanbHoro oopazopanus» (OI'bBOY IO «MPIIO»)B kauecTBe
OPUMEPHBIX MPOrpaMMBbI JIJIsl pealiu3aliii OCHOBHOM NpodeccroHaIbHOM
oOpa3zoBarenbHOM nporpaMmbl CIIO Ha 6a3e 0CHOBHOrO 00111er0 00pa3oBaHus C
nojiydeHueM cpeauero oomiero oopazoanus (IIpotoxon Ne6/2025 ot «18» anpens
2025 rona)

Pazpabotunk: Kpynaoa C.FO. — mpenojaBarenb BBICIHICH KBaTU(pUKAIIMOHHON
kareropun @ununana CI'TY umenn 'arapuna 0. A. B r. IleTpoBcke

PenenseHTsr:

Buemnnii peuensent: TepexoBa M.A. — nipenoiaBaTesb BeICIIEH

kBanpukanmoHHo kareropun [IpodeccnoHabHO-TIEAArOrMYeCcKOro KoJueaKa
CI'TY umenu I'arapuna 0. A.



1. MACHOPT PABOYEN IIPOI'PAMMBI YUYEBHOM
JUCIHUIIVIMHBI «MaTeMaTHKa»
1.1. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NMPOrpaMMbl

CIHO:

O6mieobpazoBaTenbHas JTUCHUIUIMHA «MaremaTuka SIBJISIETCS
o0s3aTeNbHON  YacThio  00IIE00pa30BaTENLHOTO  IUKIA  00pa3oBaTeIbHOM
nporpammbel B coorBeTcTBUM ¢ PI'OC CIIO no cneumansHoctn 15.02.09

((AIIIII/ITI/IBHBIC TCXHOJIOTHUH»,

1.2. llenu u nuiaHupyeMble pe3yJabTaThl 0CBOEHUS TUCIIUIINHBI:
1.2.1. Heab TUCHUIINHBI

Conepxxanue MPOTrpamMMbl 001eo0pa3zoBaTebHON JCIIUTIIIMHBI
«MatemaTuka» HampaBJIeHO Ha JOCTH)KCHHE pe3yJbTaTOB €€ HU3yYCHHS
B cootBeTcTBUU C TpeboBaHusmu DPI'OC COO c¢ yuerom mnpodeccuoHaIbHON
HarpaBieHHocTd PI'OC CIIO. IIpuopuTeTHBIMU TENIMU O0YUEHUS] MaTeMaTHKE
Ha 6a30BOM YPOBHE SABIAIOTCA

- (opmupoBaHHe LEHTPAIBHBIX MATEMAaTUYECKUX TMOHATHH  (YHCIIO,
BCJIMYMHA, T'COMETpUYEcKas (urypa, TMepeMEHHAas, BEPOATHOCTh, (GYHKIIHSA),
00ecCreynBaoIIUX TMPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MAaTEMaTUYECKOTO
o0pa3zoBaHUs 00yYArOIINXCS;

- MO/IBeICHUE O0YYaIOIIUXCSl HA JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYXKAIOIIETO MHUpPA, NOHMMAHUE MATEMAaTUKH Kak
94acTH OOIIEeH KyJIbTYphl 4YeTIOBEYECTBA;

- Pa3BHUTHE UHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MMO3HABATEIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUCHUIO MAaTEMATUKU;

- popmupoBanue HYHKIIMOHATHFHON MAaTEMAaTUIECKON TPAaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTHUYECKUE ACHEKThl B PEAJbHBbIX >KU3HEHHBIX CUTYyalUsX U

NpA  WU3YYEHUH  JIPYTUX  JUCHHUIUIMH, TMPOSBICHUS  3aBUCHUMOCTEH U

! ®enepanbhas 06pazoBaTeNbHAs MPOrpaMMa CPEIHETO 00IIEro obpasoBanus «MaTeMaTrkay, yTBEpkKIeHa
npruka3oM MuHHcTepcTBa npocBemmenns Poceniickoit ®eneparmm ot 18 mast 2023 r. N 371.



3aKOHOMEPHOCTEH, (OpMYITHpOBaTh HMX HA SI3BIKEC MaTEMaTHKA W CO3/1aBaTh
MaTeMaTHYeCKUe MOJIEIH, IPUMEHITh OCBOCHHBIM MaTeMaTHYCCKUH armapaT s
pelIeHUs]  TPAaKTUKO-OPUEHTHPOBAHHBIX  3aj1ad, 3amad  MpodeCcCHOHATBHON
JESATEHPHOCTH, HMHTEPIPETUPOBATH M OIECHUBATH ITOJTYyYECHHBIC PE3YIbTATHI.

s pewenus 3ad0au u oOocmudiceHus yenet usydeHus: OUCYUNTUHLL 8

cucmeme cpeone20 NpogheccuoHarbHo20 00pa3oeaHus, 6 NPUMepHol pabouell
npozpavme  8bl0eleHO OCHO8HOE U  NPOQPEeCCUOHANbHO — OPUEHMUPOBAHHOE
cooepoicanue.
B ocHnosnoe cooepocanue exnoueHvl 6ce cooepicamenvhvie JTUHUU, KOMOpble
npeonazaromcs Ol 003amenbH020 U3YyUeHUs GedepanrbHou 00pa308ameibHOl
npoepammoli  cpeonezo o0bwezo obpazoeanus no Mamemamuke (6a308biii
ypoeens). llpu pazpabomke paboueii npoecpammvl OUCYUNTIUHDBL, NPENn0OaABaAmeb
8npage U3MeHUums noCie008ameslbHOCHb U 00beM YaAco8, OMBOOUMbIU HA U3)YEHUe
mem OCHOBHO20 COOEPHCAHUL O/l YCMAHOBNEHUS MeHCNPeOMemHbIX Ces3ell C
opyeumu OUCYUNIUHAMU 00Ueobpas’osamenrbHoc0 U  00UWenpopeccuoHaIbHO20
yuxnos yueornoeo niana OIl CIIO.

OcHosHOe codepoicanue NPUMEPHOU paboyell Npocpammvl OUCYUNTIUHBL,
0bpazoeamenvHas OpP2AHU3AYUS CAMOCMOAMENbHO pacuiupsem memMamuKoll
npogheccUoOHaNbHOU  HANPasieHHOCmU  (NPOeCcCUOHAbHO — OPUEHMUPOBAHHBIM
cooepoicanuem UIU  COOepIUCanuem NPUKIaoHo20 MOO0Yis), HeobdXoOUMOll
0711  OanbHeuuwie2o  ycneuwlHo2o — ocgoenus — ooyuarowumuca Ol  CIIO.
IIpenooasamensy moocem 6vlOpamv cooepiicanue NPUKIAOHO20 MOOYIS U3
NPeOloJCEHHbIX  8APUAHMOB, 6 COOMBEMCMEUU C 0COOEHHOCMAMU Ccpepol
oesmenbHoCmu 0y0yWuUx CReYUaIuCmo8 uiu papabomams €20 camocmosimeibHo,
unmezpupys  cooepoicanue oucyuniumsl «Mamemamuka»y ¢ codepicaruem
oowenpogheccuonanvuvlx oucyuniurn u npogheccuonanviwvix mooyaet OIl CIIO
C Yenvlo GopmMuposanus npopheccuoHaIbHbIX KOMNEemeHYULL.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHUS  001Ie00pa3oBaTeIbHOM
aucUIIMHLI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6uume komnereHuuu (nanee — OK) u mpodeccuoHanbHble KOMIETEHIIUU
2



(manee — IIK) ®I'OC CIIO B COOTHECEHUHU C JIMYHOCTHBIMHU, METANpPEeAMETHBIMU
u IIPEAMETHBIMU pe3ynbTaTaMu oOyueHus 0a30BoOro YPOBHS

(manee — [1P6) ®I'OC COO npeacTaBieHHI :

OK 0l. BeoiOupare cnocobbl pemieHus 3agad  MpodeccHuoHaNbHOU
NEeSATENbHOCTU IPUMEHHUTENBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. MHcnone3oBaTb COBPEMEHHBIE CPEACTBA IIOMCKA, aHAIW3a U
MHTEpIpeTauuu UHGopManuu U MHPOPMALIMOHHBIE TEXHOJIOTMH JJIsl BBIIOJHEHUS
3a/1a4 NpoheCcCUOHAILHOMN 1eITeTbHOCTH.

OK 03. IlnanupoBaTh U peaii30BbIBATH COOCTBEHHOE MPOQPECCHOHATBLHOE U
JUYHOCTHOE pasBUTHE, peNpPUHUMATENbCKYIO NesATeIbHOCTD B
npodeccuoHanbHOU cdepe, UCIOIB30BaTh 3HAHUS 10 (PUHAHCOBOM I'PaMOTHOCTH B
Pa3TUYHbBIX )KU3HEHHBIX CUTYaIUsX.

OK 04. DddextuBHO B3aUMOJEHCTBOBaTH M pPadbOTaTh B KOJUJICKTHBE U
KOMaHJIE.

OK 05. OcymecTBidaTh YCTHYHO W INHUCBMEHHYIO KOMMYHHUKAlUIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ ydetom ocoOeHHOCTEN
COLIMAJIBHOTO U KYJBTYPHOTO KOHTEKCTA.

OK 06. [TposiBAATH Ipa)1aHCKO-MTaTPUOTUYECKYIO HO3UILIHNIO,
JE€MOHCTPUPOBAaTh  OCO3HAHHOE  IOBEJEHWE HAa  OCHOBE  TPaJUIMOHHBIX
o0IIleueIOBEYeCKUX LIEHHOCTEH, B TOM YHCJIE€ C Y4YETOM TIapMOHHU3ALUU
MEKHALMOHAJIBHBIX W MEKPETUTHO3HbIX OTHOUIEHUM, NPUMEHITh CTaHIAPThI
aHTUKOPPYNIIMOHHOIO MTOBEIECHUSI.

OK 07. CopelicTBOBaTH COXPaHEHUIO OKpY Karolei Cpepl,
pecypcocOepeXeHN0, NPUMEHATh 3HaHWS 00 W3MEHEHUM KIMMaTa, HMPUHLHUIbBI
OCpeXIIMBOTO  MPOM3BOJACTBA, dS(P(HEKTUBHO JACHCTBOBATh B  YPE3BBIYANHBIX
CUTYyaIHsIX.



1.3. Kosim4yecTBO 4aCOB HA OCBOEHHE NPOrPaAMMBbI AU CHUIIHHbI

MakcumanbHON yueOHOM Harpy3ku oOyuyatomierocst — 308 yacoB, B TOM 4ucle:
00s3aTeNbHON ayIUTOPHOM YyueOHOW Harpy3ku oOyuwaromerocs 290 dacos;
IPOMEXKYTOYHAs arTecTanus 6 4acos;

KOHCynbTauuu 12 gacos.

2. CTPYKTYPA M COJAEPKAHUE YUEBHOM JUCIIUIIJIAHBI

2.1. O0beM y4eOHON AUCHUIUINHBI M BU/IbI Y4eOHOH padoThl

Bup yuyeoHo# padoThl Oonem
4acoB

O0bem o0pa3zoBaTeIbHON NPOrPaMMBbI 308

B TOM YHCJIE:

TEOPETUYECKOE 00yUeHUe 168

NPAKTUYECKUE 3aHATHSA, B TOM YHCIe B (popmMe MpakTUuecKon 122

TIOJITOTOBKHU

camocTosTeIbHas pabora 0

KOHCYJIbTalluH 12

IPOMEXYTOUYHasl aTrrecTalus B (Gopme 3K3aMeHa 6




2.2. TemaTnueckmii iian u coaepxxanue yudeonou nucunminabl OY /.11 «MaremaTukay

HaunmenoBanue Conepxxanue yueOHOro MaTepuaJia, JJjadopaTopHbie padoThl O0bém Konani YuebHo-
pa3nenoBu UNPAKTHYECKHE 3aHATHS, CAMOCTOSITe/IbHAsI padoTa B KOMIIETeHIIHIA, METOHYECK
TeM o0y4Jarmuxcs, KypcoBasi pa6ora (mpoeKT) yaca (¢popmupoBanu oe
X HOKOTOPBIX odecreyeHun
crnocodcTByer e
JJIeMEHT
NporpaMMsbl
1 2 3 4 5
PA3JIEJI 1. 12
IMOBTOPEHHUE
KYPCA
MATEMATHUKHA
OCHOBHOM
HIKOJIbI
Tema 1.1. Conep:xaHue yueOHOro MmaTepuasia 2 OK 01 -0OK 07 1,2,3
Learb u 3axaun bazoBbie 3HaHUS U YMEHUS 110 MaTeMaTHKE B MPO(HEeCCHOHANBHOM
MaTeMATHKHU NMPH U B TIOBCEJIHEBHOM J1€ATEIbHOCTH.
OCBOEHHH
CHeNnaAJIbHOCTH
Tema 1.2. IIpakTHYeckoe 3aHATHE 2 OK 01 - OK 07 1,23
Yucsia 1 BEIYHCJIEHHUS. JleiicTBUS HAJ TOJOKUTEIBHBIMU U OTPUIIATEIILHBIMHU YHCIIAMHU,
Boipaxenust u OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.
npeodpa3oBaHusi JleiicTBus co cTeneHs MU, (POPMYIBI COKPAIIEHHOTO YMHOKEHHUSI.
Tema 1.3. IIpakTnyeckoe 3ansiTue 2 OK 01 - OK 07 1,2, 3
IIpouenTHbie [IpocThie MpOILEHTHI, pa3Hble CIHOCOOBI WX  BBIYHCICHUS.
BbIYHMCJIEHUS CnosKHbIE TPOLICHTHI.




Tema 1.4, IIpakTHYeckoe 3aHsITHE 2 OK 01 - OK 07 1,23
YpaBHeHus U JluneiiHble, KBaJapaTHblE, JApPOOHO-JIMHEHHBIE YpaBHEHUS U
HepaBeHCTBA HEpaBEHCTBA.
Tema 1.5. IIpakTHYeckoe 3aHsITHE 2 OK 01 - OK 07 1,2,3
Cucrembl ypaBHeHMIT 1 CriocoObl pemieHus CHUCTEM JIMHEHHBIX YpaBHEHHH. Pemenue
HEPaBeHCTB CUCTEM HEJIMHEHHBIX YPAaBHEHUM, CUCTEM HEPABEHCTB.
Tema 1.6. I[IpakTHYeckoe 3aHsITHE 2 OK 01 - OK 07 1,23
BxoaHoi KOHTPOJIb Brruucnenuss u mpeoOpa3oBaHus. YpaBHEHUS W HEPABEHCTBA.
I'eoMeTpus Ha IIOCKOCTH.
PA3JIEJI 2. 20
MNPSAMBIE 1
IJIOCKOCTHU B
INPOCTPAHCTBE
Tema 2.1. Conep:xaHue yueOHOro MmaTepuajia 4 OK 01, OK 03, 1,2
OcHOBHbIE TOHATHS [Ipenmer ctepeomeTrpuu. OCHOBHBIE MOHATHS (TOYKa, IMpsMasi, OK 04, OK 07
cTepeoMeTpHUH. IJIOCKOCTh, IPOCTPAaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPUH.
PacnoJjioxkeHue mpsiMbIX [Iepecekaromuecs, napajjiebHble U CKPELIMBAIOIIMECS MPSIMBIE.
U IIOCKOCTEM [Ipu3Hak M CBOMCTBO CKpEUIMBAIOIIUXCSA MNpsMbIX. OCHOBHbIE
IPOCTPAHCTBEHHBIE (PUTYPBI.
Tema 2.2. Conep:xaHue yueOHOro MaTepuasia 4 OK 01, OK 03, 1,2
IMapa/ieabHOCTH [TapannensHble npsiMast U 1uiockocTb. Onpenenenue. IlpusHak. OK 04, OK 07
NPSAIMBIX, NPSAMOIi U CpoiictBa (c nokasarenbcTBoM). I[lapamienbHble MJIOCKOCTH.
IUIOCKOCTH, MJIOCKOCTEH Omnpenenenue. Ilpusnak. CpoiicTBa (C J0Ka3aTENbCTBOM).
Tetpasap u ero snemeHTsl. [lapannenenunen M ero 3JIE€MEHTHI.
CpolicTBa  NPOTHBOIOJIOKHBIX ~ TpaHE M JuaroHaueu
napajienenunesaa.
IIpakTHyeckoe 3aHsiTHe 2 OK 01, OK 03, 1,2
[Toctpoenue ceuenuii. Pemienue 3anay. OK 04, OK 07




Tema 2.3. Coaepikanue y4eOHOro MmaTepuaJia 4 OK 01, OK 03, 1,2
IlepnenauKy/IsspHOCTD [lepnenukynspHble NPSIMBIE. [TapannenbHble psIMbIE, OK 04, OK 07
NPSIMBIX, NPSAMOii U HepIEeHINKYISPHBIC K IJIOCKOCTH. [Ipu3nak
IUIOCKOCTH, IIJIOCKOCTeH HEPIEHUKYISIPHOCTU MPSIMOM M IIIOCKOCTHU. J[0Ka3aTenbCTBO.
IIpakTHyeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
[lepnennukynsap u HakiIOHHasA. lleprneHAUKYISIpHbBIE MIOCKOCTH. OK 04, OK 07
[Ipu3Hak nepneHauKyIIpHOCTH INIOCKOCTEN. [J[okazaTrenbeTBo.
PaccrostHus B mpocTpaHCTBE.
Tema 2.4. Coaep:xkanue y4eOHOro MmaTepuaJia 4 OK 01, OK 03, 1,2
Teopema o Tpex Teopema o Tpex mnepneHaukyagpax. JlokazaTenbCcTBo. YTOJ OK 04, OK 07
neprneHIuKyJsipax MEeXAY NPSIMOM U IJIOCKOCTHIO. YTOJI MEXIY TUIOCKOCTSIMHU.
PA3JEJ 3. 20
KOOPJAUHATDBI U
BEKTOPBI
Tema 3.1. Conep:xaHue yueOHOro MmaTepuajia 6 OK 02, OK 03, 1,2
JdexapToBbl JlexapToBBI KOOPAMHATHI B ITpocTpaHcTBe. [IpocTeiimue 3amaun B OK 04, OK 07
KOOPAHHATHI B KoopauHaTax. PaccTosiHue Mexay IByMsl TOYKaMH, KOOPAUHATHI
NPOCTPAHCTBE. CepeHbBI OTpe3Ka.
Paccrosinue Mexay IIpakTnyeckoe 3aHsTHE 2 OK 02, OK 03, 1,2
ABYMSI TOUKAMM. JlekapToBbI KOOpAMHATHI B pocTpancTBe. [Ipocreiiiue 3agaun B OK 04, OK 07
Koopaunatnbl KoopauHatax. PaccrosiHue Mexay AByMs TOUYKaMH, KOOPIWHATHI
cepeIMHbI 0TPe3Ka CepeaIHbBI OTpPE3Ka.
Tema 3.2. Conepxanue yueOHOro marepuajia 8 OK 02, OK 03, 1,2
BekTopsbl B BekTopsl B mpoctpaHcTBe. Cl0K€HHE M BBIYUTAHUE BEKTOPOB. OK 04, OK 07
NPOCTPAHCTBE. YTroJ YMHOXKEeHHe BekTopa Ha uyuciao. KomIiulaHapHble BEKTODBI.
MeskK/1y BEeKTOpPaMH. CkansipHO€ MPOU3BENECHNUE BEKTOPOB.
CkaasipHoe IIpakTHYeckoe 3aHsITHE 2 OK 02, OK 03, 1,2
Npou3BeIeHue PasnoxxeHne BeKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM. OK 04, OK 07
BEKTOpPOB KoopauHaTsel BEKTOpa, CKaJIIpHOE IPOU3BENECHUE BEKTOPOB B




KOOpJMHATaX, YroJl MEXAy BEKTOpaMH, yroyl MEXIy HpsIMON U
IUIOCKOCTBIO, YTOJI MEXy INIOCKOCTSAMU. Y PaBHEHHE IIIIOCKOCTH.

Tema 3.3. IIpakTHYeckoe 3aHsATHE 2 OK 02, OK 03, 1,2
Pemenue 3anau. JlekapToBBI ~ KOOpAWHATBI B  MPOCTpaHCTBE. Bekropsl B OK 04, OK 07
Koopaunatel u npoctpancTBe. CIOKEHHE W BHIYMTAHHE BEKTOPOB. Y MHOXKECHHE

BEKTOPBI BekTopa Ha uucino. Komruranapaeie BekTopbl. CKasipHOe

MPOU3BEJICHNE BEKTOPOB. Pa3nokeHWe BeKkTopa MO TpeEM
HEKOMIUIAHapHbIM  BekTtopam.  [Ipocreimme  3amaum B
KoopanHaTax. KoopmuHATel BEKTOpa, pACCTOSIHUE MEXIY
TOYKaMH, KOOPAWHATHI  CEPEeOUHBI  OTpEe3Ka,  CKaJsIpHOE
MPOU3BEJICHNE BEKTOPOB B  KOOPIWHATAX, Yrol  MEXIY
BEKTOPaMH, YroJl MEKIY HPSIMON M TUIOCKOCTBIO, YrOJ MEXIy
TUTOCKOCTSIMHU.
PA3JIEJI 4. 50
OCHOBBI
TPUT'OHOMETPHUMN.
TPUT'OHOMETPUYE
C-KUE ®YHKIIUHU
Tema 4.1. Conep:xaHue yueOHOro MaTepuasia 4 OK 01 -0OK 07 1,2,3
Tpuronomerpuueckue Pagnannas wMepa yrna. I[loBopoT TOukM BOKpPYr Hauaia
(yHKIIHH KOOpJMHAT. 3HAKU CHHYCa, KOCHHYCA, TAHI'€HCAa U KOTaHTeHca o
NPOU3BOJIbHOIO yIJia, YeTBEPTAM. 3aBUCHMOCTb MEXIY CHHYCOM, KOCHHYCOM,
ynciaa. Paguannas u TAHT€HCOM U
rpajaycHasi Mepa yrja KOTaHT'€HCOM OJHOr0 U TOro ke yria. OmpenencHue CHHYcaA,
KOCHHYCa, TAHI'€HCA M KOTaHI'eHCA.
Tema 4.2. Coaepikanue y4eOHOro MmarepuaJia 4 OK 01 - OK 07 1,23
OcHOBHBIE Tpuronomerpuueckue ToxkaectBa. CHHYC, KOCUHYC, TaHT€HC U
TPUTOHOMeTPHYecKHe KOTAHI'€HC YIJIOB 0 U - 0. POpMYIIbl TPUBEICHHUSL.

TOXKIECTBA.




DopMmy.Jibl

NpuBeIeHUsI
Tema 4.3. Conepxxanue yueOHOro matepuajia OK 01 - OK 07 1,2,3
Cunyc, KocuHyc, Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB.
TAHT€HC CYMMBI U CuHyC ¥ KOCUHYC JBOMHOrO yria. @opmysibl MOJIOBUHHOTO YIIa.
Pa3HOCTH ABYX YIJIOB. [IpeoOpa3oBaHusi CyMMBl TPUTOHOMETPUYECKMX (QYHKIUH B
CuHYC U KOCHHYC MpPOM3BEACHUE W NPOU3BEJIEHUS B CyMMYy. BelpaxeHue
ABOIHOIO yrJja. TPUTOHOMETPUUECKUX (YHKIUN uepe3 TaHI'€HC MOJOBUHHOTO
DopMmyJibl apryMeHTa.
MOJIOBUHHOTO yIJIa [IpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPHUUECKUX
BBIpAKEHUI.
IIpakTHYeckoe 3aHsITHE OK 01 - OK 07 1,2, 3
[IpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPHUUECKUX
BBIPAKCHUM.
Tema 4.4. Conep:xaHue yueOHOro MmaTepuasia OK 01 - OK 07 1,2,3
DYyHKIUH, UX Ob6nacTh ompeneneHUs] M MHOKECTBO 3HAuYeHUH (YHKIIHM.
cBoiicTBa. Cnoco0bl YETHOCTh, HEYETHOCTb, NEPUONUYHOCTH QYHKUUN. CrocoObl
3aaHus PYyHKUMIA 3a1aHus QyHKIHM.
IIpakTHYeckoe 3aHsITHE OK 01 - OK 07 1,2, 3
OO0macTh oOmpeneeHuss W MHOXKECTBO 3HAYCHHH (YHKIUH.
YETHOCTh, HEUETHOCTh, MNEPUOIUYHOCTh (QYyHKUIUNA. CrocoObl
3aaHus QyHKIIHM.
Tema 4.5. Conepxanue yueOHOro marepuajia OK 01 - OK 07 1,2,3
Tpuronomerpuueckue Ob6nactp OTIpeACIICHUs u MHO>KECTBO 3HaYEHUN
pyHkuum, nux TpUTrOHOMETpUYEeCKHX  GyHKUuH.  YETHOCTh,  HEUETHOCTD,
cBoOiicTBa U rpauKu HEePUOIMYHOCTb TPUTOHOMETPUUECKUX (DYHKITHH.
Tema 4.6. Coaepikanue y4eOHOro MmaTepuaJia OK 01 - OK 07 1,23
Oo0paTHble OOpatHble TpuroHomerpuueckue ¢Qynkuuu. Mx cBoiictBa u

TPUTOHOMETPHYECKHe

rpaduKy.




dyHkuun

Tema 4.7. Coaepikanue y4eOHOro MmaTepuaJia OK 01 - OK 07 1,23
Tpuronomerpuyeckue VYpaBHeHHEe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a,
YPaBHEHHUS U ctg x =a.
HepaBeHCTBa
I[IpakTHYeckoe 3aHsITHE OK 01 - OK 07 1,23
Pemenne TpUroHOMETPUYECKUX YPAaBHEHMH OCHOBHBIX THIIOB:
MPOCTENIINE TPUTOHOMETPUYECKHE YpaBHEHUS, CBOJSIIMECS K
KBaJIpaTHBIM,  pEIaeMble  pa3joXKEHHUEM Ha  MHOXKHTEIH,
OJIHOPOJHBIE.
[IpocTeimme TpUrOHOMETPUYECKHE HEPABEHCTBA.
Tema 4.8. Conep:xanue yueOHOro matepuajia OK 01 - OK 07 1,2,3
Cucremsl CucreMsl IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUH.
TPUTOHOMETPHYECKUX
YPaBHeHUil
Tema 4.9. IIpakTHyeckoe 3aHsiTHE OK 01 - OK 07 1,2,3
Pemenne 3apau. [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUM. Pemenue
OcHoBBI TPUTOHOMETPUUYECKUX YPAaBHEHHHM M HEPAaBEHCTB B TOM YHUCIIE C
TPUTOHOMETPHH. UCII0JIb30BAHUEM CBOMCTB (DyHKLIUH.
Tpuronomerpuuyeckue
dyHkuun
PA3JIEJI S.
KOMIIVIEKCHBIE
YUCJIA
Tema S.1. Coaepikanue y4eOHOro MmaTepuaJia OK 01 - OK 07 1,2

KoMniekcHbie yncia

[TonsaTe xommuexkcHoro uucina. CoONpsKEHHbIE KOMIUIEKCHBIE
4KClla, MOJlyJIb M apIyMEHT KOMIUIEKCHOro uncia. @opma 3anucu
KOMIUIEKCHOTO 4YHciia (FeOMETpUYECKasi, TPUTOHOMETpHYECKas,
anreOpandeckas).
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Tema 5.2. IIpakTnueckoe 3aHsiTue 2 OK 01 - OK 07 1,2
IIpumenenue BrimonHeHne pacyeToB € TMOMOUIBIO KOMIUIEKCHBIX —YHCEIL.
KOMILIEKCHBIX YHCeJI [Tpumeps! UCTIONB30BAHHUS KOMIUIEKCHBIX YHCEI.
PA3JEJI 6. 32
MMPOU3BOJHASA
®YHKIINU, EE
IMPUMEHEHUE
Tema 6.1. Conep:xxanue yueOHOro marepuajia 2 OK 01 - OK 07 1,2,3
IMousiTue Omnpenenenre YUCIOBOM MOCIENIOBATENIbHOCTH U CIIOCOOBI €€
NPOM3BO/HOIM. 3a7aHus. CaoiicTBa YUCIIOBBIX MIOCJIEIOBATEIIEHOCTEN.
@ opmyabl H MPaBUJIA Onpenenenue npenena nocieaosareiabHocTu. [Ipenen pynkunun
au¢ppepeHupOBAHUS Ha OeckoHeuHocTu. [lpenen ¢ynkuuu B TOuke. I[lpupaienue
aprymenTta. [lpupamenve ¢QyHKUUA. AJTOPUTM  OTBICKAHUS
MPOU3BOJHOM.
IIpakTHyeckoe 3aHsTHE 2 OK 01 - OK 07 1,2,3
Briaucnenne MpeIEIoB OCJIENOBATEILHOCTEN. 3amaum,
NPUBOASIIME K  TOHATUIO  MOpou3BoaHOW.  OmnpenesieHue
MIPOU3BOAHOM.
Tema 6.2. Conep:xaHue yueOHOro MaTepuasia 2 OK 01 - OK 07 1,2,3
IIpousBoaHbBIE CyMMBI, Dopmybl g depeHInpoBaHusL. [TpaBuna
pa3HoCTH, g bepeHInpoBaHusL.
npou3BeaeHus, IIpakTHYecKkoe 3aHsITHE 2 OK 01 - OK 07 1,2, 3
YaCTHOI0 Dopmybl g depeHInpoBaHHusL. [TpaBuiia
muddepeHupoBaHmsL.
Tema 6.3. Coaepikanue y4eOHOro MmaTepuaJia 2 OK 01 - OK 07 1,23
IIpousBoaHbIe Onpenenenne CJIO’KHOM GbyHKIHH. [TpousBogHas
TPUTOHOMETPUYECKUX TpuroHoMerpuueckux  Qynkumii. [IpomsBogHas  crmokHOM
(yHknmii. GbyHKIUH.
IIpousBoanasn IMpakTHyeckoe 3aHsITHE 2 OK 01 — OK 07 1,2, 3

11



CJI0KHOM (PYHKIUH

byHKIIH. ITpousBogHas

TpuroHomerpuuecknx  Qynkmuit.  IlpowsBomHas — ClI0KHOM
byHKIHIH.

Ornpenenenue CJIOKHOM

Tema 6.4. Conepxxanue yueOHOro marepuajia OK 01 - OK 07 1,2,3
Ilonsitue o [lonsitue HenpepbiBHOW  QyHKIMH. CBOWCTBa HEMPEPBHIBHOM
HeNpepbIBHOCTH (GyHKIMH. Cas13b MEXy HENPEPBIBHOCTHIO u
pynkuun. Meron muddepeHIupyeMOCThI0 PYHKIIMH B TOUKE.
HHTEPBAJIOB I[IpakTHYeckoe 3aHsITHE OK 01 - OK 07 1,23
ANropuTM pelleHuss HEPaBeHCTB METOJI0M UHTEPBAJIOB.
Tema 6.5. Conep:xanue yueOHOro matepuajia OK 01 - OK 07 1,2,3
I'eomeTpuueckuii u 'eomerpuueckuid  cMBICT NMPOU3BOAHON (DYHKIIMM — YIIIOBOM
(puzugecknii cmbica ko3¢ duLmeHT kacatenpHOM K Tpaduky (QYHKIMH B TOYKE.
NPOM3BOAHOM VYpaBHeHHEe KacaTeabHON K rpaduky GyHKIUU.
Tema 6.6. IIpakTHyeckoe 3aHsiTHE OK 01 —OK 07 1,2, 3
duzuveckuii CMbICT Ouznyeckuil  (MEXaHMYECKHi)  CMBICI  TNPOM3BOJHOM  —
NMPOU3BOJIHOI B MT'HOBEHHasi CKOPOCTh B MOMEHT BpeMeHHu t: v =S’ (t).
npodeccuoHAIbLHBIX
3ajgadax
Tema 6.7. Conep:xaHue yueOHOro MaTepuasia OK 01 - OK 07 1,2,3
MOHOTOHHOCTH Bo3zpacranue u yobiBaHHe (DYHKLHMH, COOTBETCTBHE BO3PACTaHUS
¢ynkuun. Touxn U yOblBaHuMsA (QyHKUMM 3HaKy npousBogHOW. [lonstue
IKCTpeMyMa IPOM3BOJIHON BBICIIETO IMOPSAJKA, COOTBETCTBHE 3HAKa BTOPOMH
MPOU3BOTHONM BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIMHU Ha OTPE3KE.
[lonstne acuMnTOTHl, CHOCOOBI UX ompeneneHus. [Ipo6Ho-
JAUHENHHas QYHKIIHSL.
IIpakTnyeckoe 3aHsiTue OK 01 - OK 07 1,2,3

3ajaul Ha MaKCUMyM M MMHHUMYM. AJITOPUTM HCCIEOBAHUS
(YHKIMHU ¥ TIOCTPOEHUS ee TpaduKa ¢ OMOIIbIO POU3BOJHOM.
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Tema 6.8. Coaepikanue y4eOHOro MmaTepuaJia 2 OK 01 - OK 07 1,23
HccaenoBanue UccnenoBanue (QyHKIMM HA MOHOTOHHOCTH W TOCTPOCHUE
GyHKIUIT 1 rpaduKoB.
NnocTpoeHune rpahukon IIpakTHYeckoe 3aHsATHE 2 OK 01 - OK 07 1,23
HccnenoBanne ¢GyHKIMM Ha MOHOTOHHOCTH M IOCTPOCHHE
rpaduKoB.
Tema 6.9. Conep:xxanue yueOHOro Mmatepuajia 2 OK 01 - OK 07 1,2,3
Hauboabiee u HaxoxaeHne HanOObIIero U HAMMEHBIIETO 3HaUeHUN (YHKIIHM,
HanMeHbIee MOCTpOEHHE TpadUKOB MHOTOWIEHOB C  HCIIOJIb30BAaHHEM
3HAYeHUsA PYHKIIHH afrmapara MaTeMaTHIeCKOTO aHAJIN3a.
Tema 6.10. IIpakTHyeckoe 3aHsiTHE 2 OK 01 - OK 07 1,2, 3
Pemenne 3anau. ®Gopmynel u mpaBwia auddepenmupoBanus. VcciaemoBanue
IpousBoanasn byHkMiA ¢ Tmomomplo  mpou3BogHOW.  Hambompmiee u
¢pyHkumnu, ee HauMeHblIIee 3HaueHUs! QPyHKIIHHU.
NpUMeHeHue
PA3JIEJI 7. 34
MHOI'OI'PAHHUKH
N TEJA
BPALIIEHUSA
Tema 7.1. Conep:xaHue yueOHOro MaTepuasia 2 OK 01 - OK 07 1,2
Bepumnbl, pedpa, [Tonsitne MHororpaHHuka. Ero sieMeHTHI: BeplIMHBI, pedpa,
rpaHu rpanu. Jluaronans. CedeHue. Beimykiable W HEBBIMYKIIbIE
MHOTOTPAHHUKA MHOTOTpaHHUKH.
Tema 7.2. Conepxanue yueOHOro marepuajia 2 OK 01 - OK 07 1,2
IIpuzma, ee [Tonsitue npusmsel. Ee ocHoBaHus 1 O0KOBbIe 'paHu. BeicoTa
cocTaBJjsIOLIHUe, npusmsl. [Ipsimast u HaknmoHHas npusma. [IpaBunbHas npuszma. Ee
ceuenue. Ilpsmas u CEeYeHHe.
NpaBUJIbHAS MPU3MBI
Tema 7.3. Coaepikanue y4eOHOro MmarepuaJia 2 OK 01 —OK 07 1,2
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MMapasnenenumnen, [Tapannenenunen, CBOKWCTBA NPSIMOYTOJIBHOTO MapalIe/IeUIENa,
KYO. ky0. Ceuenue Ky0a, mapasieenure/a.
Ceuenue kyoa,
napaJjiesjenuinena
Tema 7.4. Conepxxanue yueOHOro matepuajia OK 01 - OK 07 1,2
IMupamuna, ee [Mupamuna u ee snementsl. CeueHue nupamuabl. lIpaBuibHas
cocTaBJjsIoOLIUeE, nupaMuza. YcedeHHas TUpamMuia.
ceuenue. [IpaBunbHas
nupamMua.
YceueHHasi nmpamMuaa
Tema 7.5. Copep:xanue y4eOHOro MaTepuaJia OK 01 - OK 07 1,2
BokoBas 1 nmoiHas [Tnomaas 60KOBOM M MOJTHON MOBEPXHOCTU MPU3MBI, TUPAMUIbI.
MOBEPXHOCTH MPHU3MBbI,
NUPaAMHUIbI
Tema 7.6. Conep:xaHue yueOHOro MmaTepuasia OK 01 -OK 07 1,2
CuMmmeTpus B KyoOe, CummeTpusi OTHOCHUTEIBHO TOYKH, IPSIMOI, MJIOCKOCTH.
napaJjiesjenumnese, Cummetpus B KyOe, mapajienenuree, npu3Me, nupaMu/ie.
npu3mMe, NnUpamMuje
Tema 7.7. IIpakTH4yeckoe 3aHsTHE OK 01 - OK 07 1,2
I[IpaBuiabHbIe [TonsiTne mpaBUJILHOTO MHOTOrpaHHHKAa. CBOWCTBA MPAaBUIIBLHBIX
MHOTOTPAHHUKH, UX MHOTOTPaHHHKOB.
CBOliCTBa
Tema 7.8. Conepxanue yueOHOro marepuajia OK 01 - OK 07 1,2
Huannap, ero Hunuaap u ero sneMmenTsl. CeueHue HUIUHApa (MapajuielbHOe
COCTABJISAIOLIHE. OCHOBaHHIO U ocH). Pa3zBepTka nmunmHapa.
CeuyeHue HUIHHAPA
Tema 7.9. Coaepikanue y4eOHOro MmaTepuaJia OK 01 - OK 07 1,2

YcedyeHHBIN KOHYC.
CeuyeHue yce4eHHOT 0O

VYceuennblii konyc. Ero oOpasytomas u Bbicota. CeueHue
YCEYEHHOTO KOHYCa.
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KOHYCa

Tema 7.10. Copep:xanue yueOHOro MmaTepuasa 2 OK 01 —OK 07 1,2
HIap u cdepa, ux lap u cdepa. Bzaumuoe pacmosioxkerne chepbl U TIOCKOCTH.
cevyeHust Ceuenue mapa, cepsl.
Tema 7.11. Conepxxanue yueOHOro matepuajia 2 OK 01 - OK 07 1,2
IMousitue 06 00beme [Tonsatue o0 obbeme Tema. OObeM KyOa U MPSIMOYTOJIBHOTO
Tesa. OTHOLIEHHUE napauienenumnena. OobeM MpU3Mbl U TAITUHAPA.
00beMOB MO00HBIX IIpakTnueckoe 3aHsiTue 2 OK 01 —OK 07 1,2
TeN OtHoeHne 00beMOB MOJOOHBIX Ten. ['eoMeTpHuecKuil CMbICI
OTIpeNIeIUTENS 3-TO MOPSIKA.
Tema 7.12. Conep:xanue yueOHOro matepuajia 2 OK 01 - OK 07 1,2
O0beMbl M TIOIIATH O6bembl  mmpamMunbl U KoHyca. OOwbeM tmapa. [lmomamm
NOBEPXHOCTEH TeJl ITOBEPXHOCTEN TeIl.
Tema 7.13. IIpakTHyeckoe 3aHsTHE 2 OK 01 —OK 07 1,2
KomOunauun KomMOuHammu reoMeTpruueckux Ted.
MHOTOTPAHHMKOB U
TeJ
BpallleHUs
Tema 7.14. IIpakTHYeckoe 3aHsITHE 4 OK 01 - OK 07 1,2
I'eomeTpuueckue Hcnonb3oBanne koMOMHALIMKA MHOTOIPAHHUKOB U T€J BpaIleHUS
KOMOMHAIIUH HA B [IPaKTHUKO-OPHUEHTUPOBAHHBIX 33a/ja4ax
NPaKTHKe
Tema 7.15. IIpakTHYecKkoe 3aHsITHE 2 OK 01 - OK 07 1,2
Pemenne 3agau. OO0beMbl M IUIOIIAJM TOBEPXHOCTH MHOTOTPAHHUKOB U Tel
MHOrorpaHHUKH U BpalllCHHUS.
Tejla BpalleHusl
PA3JIEJI 8. 10
INEPBOOBPA3HASA
®YHKIINU, EE
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INPUMEHEHHUE

Tema 8.1. Coaepikanue y4eOHOro MmaTepuaJia OK 01 - OK 07 1,23
IlepBooGpa3nasn 3ajaua O BOCCTAHOBJIEHMM 3aKOHA JBMIKEHMSI MO HM3BECTHOU
¢pysxuun. Ilpasuiaa ckopoctd. Ilonsitue wuHTerpupoBanus. (O3HaKOMJIIEHHE C
HAXO0KIECHUSA HNOHITUEM HHTErpana M mnepBooOpaszHoil st QpyHkuuu y=f(x).
NnepBoo0pa3HbIX Tabnuna gopmyn uisi HaxoXKIeHUS nepBooOpasHbIXx. M3ydeHue
MpaBUJIa BBIYMCIIEHUS NepBOOOpa3HON. Pemienue 3aiau Ha CBSI3b
MepBOOOPA3HON U €€ MPOU3BOJHOM, BBIUYMCICHUE TIEPBOOOPA3HON
JUTSL TaHHOM (DYHKITHH.
Tema 8.2. Conep:xanue yueOHOro matepuajia OK 01 - OK 07 1,2,3
ILnomans [lonatne onpenenénHoro wHrerpana. [eomerpuueckuii u
KPHUBOJIMHEIHOM ¢usznueckuit cMpIci ompeaeneHHoro wuHrterpaia. ®dopmyna
Tpaneuuun. Popmysia Herotrona— JleitOnuna. 3agauu, NOpUBOJAIIME K MOHSITHIO
Hbrorona — JleiitOnnna OIIPENEIICHHOIO MHTErpajga — O BBIYMCICHUM IUIOIIAAU
KPUBOJUHEUHOW Tpanenuu, 0 IePeMEIICHIN TOUKH.
Tema 8.3. Conep:xaHue yueOHOro MmaTepuasia OK 01 - OK 07 1,2,3
HeonpenesieHHbIid H [TonaTHE ONIpPEeENEeHHOTO U HEOPEIEIEHHOTO UHTErpaa.
onpeaeeHHbII
HHTEerpajibl
Tema 8.4. Conep:xaHue yueOHOro MaTepuasia OK 01 - OK 07 1,2,3
IlonsiTue 06 I'eomeTpuueckuii cMbICI OIIPEEICHHOIO MHTErpaa.
onpeae1eHHOM
HHTerpajie Kak
MJI0IAN
KPHUBOJIMHENHOMI
Tpaneuun
Tema 8.5. IIpakTHYeckoe 3aHsITHE OK 01 - OK 07 1,2, 3
Pemenne 3agau. IlepBooOpa3Has byHKIUH. ITpaBuiia HaXOXACHUS
IlepBooOpa3znas nepBooOpa3HeiX. Ee mpumenenue.
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(pynkuun, ee

NpUMeHeHHue
PA3JIEJ 9. 18
CTEIIEHU U
KOPHM.
CTEIIEHHAS
OYHKI U
Tema 9.1. Coaep:xkanue y4eOHOro MmaTepuaJia 2 OK 01, OK 02, 1,23
Crenennas ¢pyHkumus, [lonsiTe KOpHA nN-OM CTEMEHW W3 JIEHCTBUTEIBLHOTO YHCIIA. OK 03, OK 04,
ee CBOMCTBA OyHKINU Y = nVX HX CBoiicTBa rpa¢uku. CBOHCTBA KOpPHSI OK 05, OK 07
N-0¥ CTETIEHHU.
IIpakTHyeckoe 3aHsiTHE 2 OK 01, OK 02, 1,2, 3
[TonsiTue KOpHSA n-OM CTENEHW W3 JICUCTBUTEIBLHOIO YHUCIA. OK 03, OK 04,
OyHKIUK y = nVX HX CBOICTBA U rpaduxu. CBOMCTBA KOpPHS OK 05, OK 07
N-0¥1 CTENEHHU.
Tema 9.2. Conep:xaHue yueOHOro MmaTepuajia 2 OK 01, OK 02, 1,2,3
IIpeoOpa3oBanue [IpeoOpaszoBanue HppalMOHATBLHBIX BBIPAKEHUH. OK 03, OK 04,
BbIPa:KeHUH ¢ OK 05, OK 07
KOPHSIMHU N-0OH IIpakTHYeckoe 3aHsITHE 2 OK 01, OK 02, 1,23
cTeneHu [IpeoOpazoBanue UpparoOHaTBHBIX BEIPAKCHUM. OK 03, OK 04,
OK 05, OK 07
Tema 9.3. Conepxanue yueOHOro marepuajia 2 OK 01, OK 02, 1,2,3
CBoiicTBa CTENEeHH ¢ [Tonatue crTeneHu ¢ JIIOOBIM palMOHAIBHBIM TIOKA3aTEIIEM. OK 03, OK 04,
PAalMOHAJILHBIM H Crenennsie QpyHKIIUHU, NX CBOICTBA U TpadUKHU. OK 05, OK 07
ACHCTBUTEIbHBIM
NOKa3aTeJIAMHI
Tema 9.4. Coaepikanue y4eOHOro MmaTepuaJia 2 OK 01, OK 02, 1,2,3
Pemenue PaBHOCWIIBHOCTE MPPALIMOHAIIBHBIX YPaBHCHUH M HEPABEHCTB. OK 03, OK 04,
HPPaLOHATBHBIX MeTo1bl UX pelIeHuUs. OK 05, OK 07
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YPaBHeHHUIl U IIpakTnueckoe 3aHsiTue 4 OK 01, OK 02, 1,23
HEPABEHCTB Pemenne uppanroHaibHbIX ypaBHEHUI U HEPaBEHCTB. OK 03, OK 04,
OK 05, OK 07
Tema 9.5. IIpakTHYeckoe 3aHsATHE 2 OK 01, OK 02, 1,23
CTeneHu v KOPHM. Omnpenenenne creneHHON (yHKuH. VICroib30BaHHE €€ CBOWMCTB OK 03, OK 04,
Crenennasi pynkuus MPU PEIICHUH YPaBHEHUN U HEPABEHCTB. OK 05, OK 07
PA3JIEJI 10. 16
MMOKA3ATEJIbHASA
OYHKI U
Tema 10.1. Cojaep:xkaHue y4yeOHOIo MmaTepuaJia 2 OK 01, OK 02, 1,2,3
Iloxa3zareabHasi CreneHb ¢ TPOU3BOJIBHBIM JIEUCTBUTEIIBHBIM IOKA3aTEJIEM. OK 03, OK 04,
¢dyHkuusa, ee cBoiictBa Omnpenenenue moxka3zaTteabHON (YHKIIMU, €€ CBOMCTBA U TpaduK. OK 05, OK 07
3HAKOMCTBO C IPUMEHEHUEM MOKa3aTeabHOW (PyHKIUY.
IIpakTHyeckoe 3aHsITHE 2 OK 01, OK 02, 1,2,3
Pemenne  mokazarenpHBIX — ypaBHEHHUUW  (YHKIIMOHAIBHO- OK 03, OK 04,
rpaduIeCcKuM METOIOM. OK 05, OK 07
Tema 10.2. IIpakTHYeckoe 3aHsITHE 6 OK 01, OK 02, 1, 2,3
Pemenne Pewmrenne mnokazaTenbHbIX YpPaBHEHHM METOJIOM YpaBHUBaHUS OK 03, OK 04,
NMOKa3aTeJbHbIX IOKa3aTeie, METOI0M OK 05, OK 07
YPaBHeHHUIl U BBEJICHUS HOBOIl IepeMEeHHOH, (PYHKIMOHAIBbHO-TpapUUIeCKUM
HEPaBEeHCTB MeToioM. PerieHne nokazareiabHbIX HEPAaBEHCTB
Tema 10.3. Conepxanue yueOHOro marepuajia 2 OK 01, OK 02, 1,2,3
Cucrembl Peurenne cucrem nokasareiabHbIX YPAaBHEHUI. OK 03, OK 04,
NMOKAa3aTeJIbHbIX OK 05, OK 07
YPaBHeHH IIpakTHYeckoe 3aHsITHE 2 OK 01, OK 02, 1,2,3
Pewrenne cucreM nokasareabHbIX YPaBHEHU. OK 03, OK 04,
OK 05, OK 07
Tema 10.4. IIpakTHyeckoe 3aHsiTHe 2 OK 01, OK 02, 1,2, 3
Pemenue 3axau. Pewrenne mnokasaTenbHbBIX YpPaBHEHMM METOJIOM YpaBHUBAaHUSA OK 03, OK 04,
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IMoka3aTenbHast MoKa3zaTeseil 1 MeTOI0M BBEICHHS HOBOM nepeMeHHou. Peenue OK 05, OK 07
dyHkuus II0Ka3aTeJIbHbIX HEPABEHCTB.
PA3JEJ 11. 24
JIO'APUDPMBI.
JIOTAPUOMHUYECK
AL
OYHKLIUSA
Tema 11.1. Coaep:xkanue y4eOHOro MmaTepuaJia 2 OK 01, OK 02, 1,23
Jlorapugm yucaa. Jlorapudm uymcna. JlecATHUHBI KW HaTypaJbHBIA Jorapudmsl, OK 03, OK 04,
JdecATHYHBIN U YHUCIIO €. OK 05, OK 07
HATYPAJIbHbIH
Jorapu¢msl, YncJIo e
Tema 11.2. Cojaep:kaHue y4eOHOro MmaTepuaJia 2 OK 01, OK 02, 1,2,3
CaoiicTBa CgoiicTBa jorapudmMos. OK 03, OK 04,
Jorapudmos. OK 05, OK 07
Onepanus IIpakTHyeckoe 3aHsiTHE 4 OK 01, OK 02, 1,23
JorapupMupoBaHus Omneparust JorapupMUpPOBaAHUS. OK 03, OK 04,
OK 05, OK 07
Tema 11.3. Conep:xaHue yueOHOro MmaTepuasia 2 OK 01, OK 02, 1,2,3
Jlorapudpmudeckas Jlorapudmuueckas GyHKIUSI U ee CBONCTBA. OK 03, OK 04,
(pynkumus, ee cBoiicTBa OK 05, OK 07
I[IpakTHYeckoe 3aHsATHE 2 OK 01, OK 02, 1,23
Jlorapudmuueckas GyHKIUS U €€ CBONCTBA. OK 03, OK 04,
OK 05, OK 07
Tema 11.4. Coaepikanue y4eOHOro MmarepuaJia 4 OK 01, OK 02, 1,2,3
Pemenue ITonsaTne JOrapupMHUUYECKOro YpaBHECHHUS. Onepanus OK 03, OK 04,
JorapupmMuyecKux noteHuposanus. Jlorapupmuueckue HepaBeHCTBA. OK 05, OK 07
ypaBHeHHii u TIpakTuYecKoe 3aHsTHE 4 OK 01, OK 02, 1,23
HEepPaBeHCTB Tpu OCHOBHBIX METO/a pEelIeHHUs Jorapu(pMUIECKUX ypaBHEHHU: OK 03, OK 04,
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(GyHKIMOHATBHO-TpadUUECKUil, METOJI MOTEHIIMPOBAHUS, METO] OK 05, OK 07
BBEJICHHS] HOBOM IIEPEMEHHOIA.
Tema 11.5. Conepxxanue yueOHOro matepuajia 2 OK 01, OK 02, 1,2,3
Cucremsl AJNTOPUTM  pEIICHUS CHUCTEMBI ypaBHEHUH. OK 03, OK 04,
JorapupmMuuecKux PaBHOCHMIIBHOCTE  JIOTapU(PMHYECKUX ypaBHEHUU u OK 05, OK 07
YPaBHeHUil HEPABEHCTB.
Tema 11.6. I[IpakTHYeckoe 3aHsITHE 2 OK 01, OK 02, 1,23
Pemenue 3anau. Jlorapudmuueckas byHKIHS. Pemenue MPOCTEHIINX OK 03, OK 04,
Jlorapugmel. Jorapu(MHUECKUX YpaBHEHUH. OK 05, OK 07
Jlorapudpmuveckas
byHkuus
PA3JIEJI 12. 8
MHOXECTBA.
IJIEMEHTBI
TEOPUU I'PAD®OB
Tema 12.1. Conep:xaHue yueOHOro MmaTepuajia 2 OK 01, OK 02, 1,2
Muo:kecTBa ITonsarue MHOKEeCTBA. IToaMHOKECTBO. Onepanuu C OK 03, OK 04,
MHO’KECTBAMHU. OK 05, OK 07
Tema 12.2. IIpakTHYeckoe 3aHsITHE 4 OK 01, OK 02, 1,2
I'padbr [Tonstne rpada. Cessublil rpad, apepeBo, 1MKnI rpad Ha OK 03, OK 04,
IIOCKOCTH. OK 05, OK 07
Tema 12.3. IIpakTHYecKkoe 3aHsITHE 2 OK 01, OK 02, 1,2
Pemenue 3agau. Onepanuu ¢ mMHOkecTBamu. ONUCaHUE pPEaTbHBIX CUTYaLMH C OK 03, OK 04,
Mmuo:xectBa, I'padbl MOMOIIBI0 MHOXeECTB. [IpruMenenue rpadoB K perieHuo 3aaay. OK 05, OK 07
UX NPpUMEHeHune
PA3JIEJI 13. 18
IJIEMEHTBI
KOMBUHATOPUKH

, CTATUCTUKHN U
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TEOPUH

BEPOSITHOCTEM
Tema 13.1. Coaepikanue y4eOHOT0o MaTepuaJia OK 01, OK 02, 1,2
OcHOBHbIE TOHSATHS [TepecTanoBKH, pa3MeIIeHHs, COUCTAHUSI. OK 03, OK 04,
KOMOUHATOPUKH OK 05, OK 07
I[IpakTHYeckoe 3aHsITHE OK 01, OK 02, 1,2
[TepecTtanoBKH, pa3MeIIeHHS, COYETAHUSI. OK 03, OK 04,
OK 05, OK 07
Tema 13.2. Coaep:xkanue y4eOHOIo MmaTepuaJia OK 01, OK 02, 1,2
CoObITHE, CoBMecCTHBIE W HECOBMECTHBIE COOBITHS. Teopembl O OK 03, OK 04,
BEPOATHOCTH BEPOSATHOCTH CyMMBI COOBITHUHN. Y CIIOBHAsI BEPOSTHOCTb. OK 05, OK 07
coobITus. Ci103KeHNEe 1 IIpakTHYeckoe 3aHsITHE OK 01, OK 02, 1,2
YMHOKEeHUe 3aBUCHMBIC M HE3aBUCHUMBIE COOBITHS. TeopeMbl O BEPOSATHOCTH OK 03, OK 04,
BEPOATHOCTEM MIPOU3BEICHUS COOBITHA. OK 05, OK 07
Tema 13.3. Conep:xaHue yueOHOro MmaTepuajia OK 01, OK 02, 1,2
JAuckperHas Bunbl  cnydaiibix  BemmuuH.  OmnpeneneHue  TUCKPETHOM OK 03, OK 04,
cJyyaiiHasi BeJIMYUHA, CIIy4aiiHOU BEJIMYUHBI. OK 05, OK 07
3aKOH ee IIpakTHYeckoe 3aHsITHE OK 01, OK 02, 1,2
pacnpenesieHust 3aKkOH pacrnpefeneHus AUCKPETHOW ciydallHOW BenuuuHbl. Ee OK 03, OK 04,
YHCIIOBBIC XapaKTEPUCTUKU OK 05, OK 07
Tema 13.4. Conepxanue yueOHOro marepuajia OK 01, OK 02, 1,2
3apaun Bapuanuonssiii psia. [1oJuron 4acTot v ructorpaMmma. OK 03, OK 04,
MaTeMaTH4YeCKOM OK 05, OK 07
CTATHCTHKH I[IpakTHYeckoe 3aHsATHE OK 01, OK 02, 1,2
CraTtucTuyeckue XapaKTepUCTUKU psijia HaOMI0JaeMbIX JaHHBIX. OK 03, OK 04,
OK 05, OK 07
Tema 13.5. IIpakTHYeckoe 3aHsITHE OK 01, OK 02, 1,2
Pemenne 3agau. DOnemMeHThl KOMOMHATOpUKH. COOBITHE, BEPOSTHOCTH COOBITHSL. OK 03, OK 04,
DJIeMeHThbI CrnoxeHue 1 yMHOKEHUE BEPOSTHOCTEH. OK 05, OK 07
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KOMOUHATOPHKH,
CTATUCTHKHU U TEOPHH

BEPOATHOCTEM
PA3JIEJI 14. 20
YPABHEHUSA U
HEPABEHCTBA
Tema 14.1. Coaep:xkanue y4eOHOro MmaTepuaJia 2 OK 01 - OK 07 1,2,3
PaBHOCHIBHOCTH PaBHOCHIIBHOCTH ypaBHEHHI ¥ HepaBeHCTB. OrmpeneneHus.
YPaBHEHUii U OCHOBHBIE TEOPEMBI PAaBHOCHIIBHBIX TEPEX0JlaX B YpaBHEHUSIX U
HepaBeHcTB. O01Ue HEpPABEHCTBAX.
METOIbI pelIeHus IIpakTHYeckoe 3aHsITHE 2 OK 01 — OK 07 1,23
OO0miue MeToNbl pelleHHs] YpaBHEHMI: Mepexoj] OT pPaBeHCTBa
(YHKIMH K paBEHCTBY apryMEHTOB JJII MOHOTOHHBIX (DYHKITHH,
METOJ Ppa3JIoKEHUsT Ha MHOXHUTENIH, METOJ BBEIEHHUS HOBOI
nepeMeHHOH, QYHKITMOHATBHO-Tpa)UIECKUI METO/T.
Tema 14.2. Conep:xaHue yueOHOro MmaTepuajia 2 OK 01 - OK 07 1,2,3
I'padpuyeckuii MmeTon OO01ue MeToapl pelieHUs: HEPABEHCTB: MEPEX0Jl OT CPABHEHHUS
peleHus ypaBHEHMH, 3HaueHUN (YHKIHUI K CpaBHEHUIO 3HAUYEHUN apryMeHTOB JUIs
HEPaBEeHCTB MOHOTOHHBIX (YHKIMH, METOJ HWHTEPBAJOB, (DyHKIIMOHAIBHO-
rpaduyeckuit METO/I.
I[IpakTHYeckoe 3aHsATHE 2 OK 01 - OK 07 1,23
I'padmyeckuii MmeTon perieHnst ypaBHEHUN U HEPABEHCTB.
Tema 14.3. Conepxanue yueOHOro marepuajia 2 OK 01 - OK 07 1,2, 3
YpaBHeHus u Omnpenenenue monyns. PackpeiThe MOAyss MO OMNpeeNIeHUIO.
HepaBeHCTBA ¢ [Ipocreiire ypaBHEHUS U HEPABEHCTBA C MOTYJIEM.
MOyJIeM IIpakTHyeckoe 3aHsiTue 2 OK 01 - OK 07 1,23
[IpumeHeHre paBHOCUIIBHBIX TIEPEXO0B B OMPEIACTICHHBIX TUIAX
yYpaBHEHUI U HEPABEHCTB C MOYJIEM.
Tema 14.4. Coaepikanue y4eOHOro MmarepuaJia 4 OK 01 —OK 07 1,23
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YpaBHeHus u 3HakoMCcTBO ¢ napamerpoM. [lpocreiimme ypaBHEHUs W
HEepaBeHCTBA ¢ HEpaBEHCTBA C [TaPAMETPOM.
napaMeTrpamMmu IIpakTHyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
3HakoMCTBO ¢ napamerpoM. [lpocreiimme ypaBHEHUs W
HEPaBEHCTBA C IIapaMeTPOM.
Tema 14.5. I[IpakTHYeckoe 3aHsITHE 2 OK 01 - OK 07 1,23
Pemenne 3agau. OOmue MeTonapl  pelleHuss  ypaBHEHMH. YpaBHEHHMsS W
YpaBHeHus u HEpaBEHCTBA C MOJYJIEM U C MapaMeTpaMH.
HepaBeHCTBa
KouncyabTanuu 12
IIpomexyTouHas aTTecTanus B popMe IK3aMeHa 6
Bcero 308

23



3.  YCJIOBUSA PEAJIN3ALIUU PABOYEN ITIPOTPAMMBI

3.1. TpeOoBaHusIT K  MHUHHUMAJBHOMY  MAaTEePHAJIbHO-TEXHUYECKOMY
o0ecrie4eHHI0 00y4YeHUs MO0 TUCHUILINHE

Peanuzanusa yueOHoM qucuurinabl «MaTteMaTtuka» TpeOyeT Halnyus y4eOHOro
KaOMHEeTa MaTeMaTUKH.

Ob6opynoBanne yueOHOro kaduHera:

MynpTUMEIUUHBIN KOMIUIEKC. KOMMOBIOTEp MMEET HOCTYN B 3IJIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaTEeIbHYI0  CpEly  OpraHu3alud, K  AJEeKTPOHHO-
OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B TJ00ANIbHYIO ceTh HHTepHET, ocHaIIeH
JUIEH3UOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM.

PaGouee mecTo mpemnonaBatens, paboune Mecta oOydaromuxcs (25 Mect),
KOMIUIEKT  y4eOHO-METOJIWYECKOM  JOKyMeHTanuu, KOMIIJIEKT  MOJBUKHBIX
reoMeTpuuecKux (Guryp (Ten BpalleHus); KOMIUIEKT OOBEMHBIX T€OMETPUUYECKHUX
buryp (MHOTOTpAaHHHMKH); KOMIUIEKT JUIsl MPAKTHUYECKUX PabOT TCOMETPHUUECCKUX
buryp (MHOTOTpaHHUKH), 4YEpPTEKHbIE HHCTPYMEHTHI. WHTEepakTUBHBIC TOCOOMUS;
Tabmuipl neMoHcTpalonHbie. KoOMIUIeKT Ta0muil.

3.2. UndopmanuonHoe odecrevyeHne 00yueHmst

3.2.1. IleuaTHbIe U 3JIEKTPOHHbIE U3AHMSI
OcHoBHbBIE yUeOHbIE U3TAHUSA

1. baimmakoB M.M. Marematuka: yueOnuk / BammakoB M.M. — Mocksa:
KuoPyc, 2026. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220

2. bammakos M.U. Marematuka. [Ipaktukym: ydeOHO-TIpaKTHYECKOE ITocooue /
bammakos M.U., OutnHa C.b. — Mockga: KuoPyc, 2026. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL.: https://book.ru/book/939104

JlonoTHUTEIbHbIE Y4eOHbIe H3TaHHUs:

3. Kommoropos A.H. Anre6pa m Hadana mMaremaTudeckoro axaiauza. 10 — 11
kiaccel: yueb. ITocobue mist odmeoodpaszoBar. Opranusanuii / [A.H. Koamoropos u
ap.]; mox pen. A.H. Kommoroposa. — 29-e¢ u3n. — M.: Ilpocsemienue, 2024. -384 c.:
HII.

3.2.2. IHTEepHeT pecypcehl:

4. www.fcior.edu.ru (Madopmanmiontbsie, TPEHUPOBOYHBIE W  KOHTPOJIHHBIE
MaTepuasbl).

5. www.school-collection.edu.ru (Ennnas KOJUJIEKIIAHN T (HPOBHIX
o0pa3oBaTeIbHBIX PECYPCOB).

JJIEKTPOHHO-0MOJINOTEYHASI CUCTEMA:
6. OBC «Znaniumy»

7. 9bC «PROFo6pazoBanue

8. OBC «Book.ru»
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4. KOHTPOJIb MW OHLOEHKA PE3YJbBTATOB OCBOEHUSA
JUCHUITJINHBI

KoHTponb © ouneHka pe3yapTaTOB OCBOCHHS JUCLUIUIMHBI OCYIIECTBISETCS
[IPEernoaBaTeeM B MPOLECCE MPOBEACHHS MPAKTUYECKUX 3aHATUN U JTaOOpPATOPHBIX
paboT, TeCTUpOBaHWS, a TaKXKE BBIMIOJHEHUS OOYYAIOIUMUCS WHIUBUAYATHHBIX
3aJlaHui, IPOEKTOB, UCCIIEIOBAHUIA.

4.1. ®dopMbl M1 METOABI KOHTPOJISAA M OLIEHKH Pe3yJbTAaTOB 00y4eHHUs

Pe3yabTaThl 00y4eHus1 (0CBOCHHBIE YMEHMH, DopMbI U METOABI
YCBOEHHbIE 3HAHUS) KOHTPOJIS U
OIleHKH
pe3yabTaToB
o0y4eHus
B pesynbraTe nzydeHust yueOHON AUCIUTUIMHBI ¢ UHIVBU/TyaJIbHBIC
«Muadpopmatuka» oOydJaromumcs JIOTKEH 1 (QPOHTAJIbHBIE
o0J1aaTe OTIPOCHI;
KOMIIeTeHIMSIME: e MaTEMAaTUYECKU
OK O0l. BoeiOupats crocoObl pemieHus 3aaad H JIUKTAHT;
npodeccroHaIbHOM NEeATENIbHOCTH ® CaMOIIpoOBepKa,
MIPUMEHUTEIIBHO K PA3JIMYHBIM KOHTEKCTaM. ¢ B3aNMOIIPOBCPKa,
OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEIICTBA ® TECTUPOBAHUE;
MIOKCKA, aHalu3a U UHTEepIpeTalud nHpopMaluu eIpaKkTHUecKas paboTa;
u I/IH(i)OpMaIlI/IOHHBIC TCXHOJIOI'MH JJIIsA ® KOHTPOJIbHAs pa60Ta;
BBIIIOJIHCHU A 3a1a4 HpO(i)@CCHOHaHBHOfI e BHCAYIUTOPHA
AEATEIIBHOCTH. caMOCTOsITeIbHAs padoTa.

OK 03. [IlmanupoBaTb M  PEAIM30BHIBATH
cobcTBeHHOE MPOGECCHOHAILHOE M JTUYHOCTHOE
pa3BHUTHE, TPEANTPUHUMATEIBCKYIO JAESTEIbHOCTh
B mnpodeccuoHanbHOW cdepe, HCIOJIb30BaTh
3HaHHWS 1O (UHAHCOBOW TPAaMOTHOCTH B
Pa3TUYHBIX )KU3HCHHBIX CUTYAITUSX.

OK 04. DddexktnBHO B3aMMOICHCTBOBATH U
paboTaTh B KOJUIEKTHBE ¥ KOMaH/IE.

OK 05. OcymiecTBasiTh YCTHYIO M MHCbMEHHYIO
KOMMYHHKAIIMI0O Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @eaepanuu ¢ yaeToM 0COOCHHOCTEH
COIMAJIEHOTO M KYJBTYPHOTO KOHTEKCTA.

OK 06. [IposBiATH rpa)xaaHCKoO-
NaTPUOTHYECKYI0 TIO3ULIHI0, JIEMOHCTPUPOBATh
OCO3HAHHOE MOBECHUE Ha OCHOBE

TPpaAUIHUOHHBIX O6H.IC‘-ICJ'IOBC‘-IGCKI/IX HCHHOCTGI‘/’I, B
TOM YHuCJIC C YU4€TOM rapMOHuU3alliu
MCXHAINMOHAJIBbHBIX u MCKPCIUTHO3HBIX
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OTHOLIEHU, MPUMEHSTh CTaH1apThl
AHTUKOPPYNLIMOHHOTO TOBEICHHUS.

OK 07. CopericTBOBaTH COXPaHEHUIO
OKpyXaromieil  cpelpl, pecypcocOepekeHuIo,
OpPUMEHATh 3HaHUS 00 UW3MEHEHMM KJuMmarTa,
PUHITUTIBI OepexITUBOro MIPOU3BOJICTBA,
3¢ peKkTUBHO ACHCTBOBATH B  YPE3BBIYANHBIX
CUTYaLUsIX.

B pe3ynbTaTe OCBOCHUS JTUCHUTUIMHBI
00y4JaromMICIOIKEH 3HATh:

— MCTOAbI J0Ka3aTCJIbCTB, AJITOPUTMBI
PEIICHUS 3aaa4,
— OIpCacJICHHUA, AKCHOMBI )51 TCOPCMHEI,

NPUMEHATh WX, TMPOBOJUTH JOKa3aTeJIbHBIC
paccy>KJIeHus B X0JIe PEIICHUs 3a/1aY;

— TIOHATHS CTENEHb 4Yucia, jorapudm dYucia;
paloHaIbHEIE, UpparoHaIbHBIC,
MOKa3aTeIbHbIC, CTENCHHbBIC, JIorapu(pMUUECKUE,
TPUTOHOMETPUUYECKUE YPaBHEHUS U HEPABEHCTRBA,
UX CUCTEMbI; (PYHKIUS, HeNpephIBHAS (YHKIHUSA,
POU3BOJIHASA, TEpBOOOpa3Has, ONpeaeIeHHbIN

UHTETpal; paroHaTbHasI byHKIHS,
nokaszaTelibHass (YHKIHS, CTETEeHHas (QyHKIHS,
JorapudMudecKas byHKIMS,

TpUroHOMeTpuyeckue  (QyHKIMH,  OOpaTHBIE
byHKIMY;

— TOHATHSL  TOYKa,  MpsiMasi,  IJIOCKOCTb,
IPOCTPAHCTBO, JIBYTPaHHBIHI yroJ,
CKpENIMBAIONINECS MpsMbIe, MapalieNbHOCTh U
NEPIECHAUKYISIPHOCTh TPSIMBIX M TIJIOCKOCTEH,
yroJI MEXIY MPSMBIMH, YTOJI MEXIY MpsSMON U
IUIOCKOCTBIO, ~ YrOoJl  MEXIy  IUIOCKOCTSIMH,
PAcCTOSIHHE OT TOYKH J0 TUIOCKOCTH, PACCTOSTHUE
MEXIY  TPSMBIMH, paccTosiHHE MEXITY
IUIOCKOCTSIMH;, ~ YMEHHE  UCIOJIb30BaTh  TpHU
pemieHny 3a7a4 W3ydeHHbIe (DAKTBI U TEOPEMBI
TUTAHUMETPUH; MHOTOTPaHHUK, CCUCHHE
MHOTOTPaHHUKA, KyO, mapayiesienuIie]], Mpu3Ma,
nupamuaa, Gurypa W MOBEPXHOCTH BpAICHUS,
IWIAH]IP, KOHYC, map, cdepa, cedeHus: Qurypol
BpalllCHHsI, TUIOCKOCTh, Kacaromasics chepsl,
MWINHApPA, KOHYyca, IUIONAAh TOBEPXHOCTHU
MUpaMubl, TPU3MBI, KOHYycCa,  IWIMHIpA,
mwomaab cepsl, 00beM KyOa, IpsIMOYTrOJIbHOTO

® IH/IMBU1yaJIbHbIE
U (poHTaAIbHbBIE
OTIPOCHI;
e MaTeMaTUYECKU
W JMKTaHT;
® CaMOIIPOBEPKa,
¢ B3aMOITPOBEPKA;
® TECTUPOBAHUE;
eIpaKkTHyUecKas pabora;
® KOHTpOJIbHAsI paboTa;
e BHEAyAUTOpPHAs
CaMOCTOSTEbHAs
pabora.
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napajuleNenunena, NUpaMUIbl, IPU3MBI,
LWIMHIPA, KOHYCAa, 111apa;

— TOHATHS  JABW)KEHHME B  MPOCTPAHCTBE,
Mo100HbIE ¢burypsl B IIPOCTPAHCTBE;
OpsIMOYTOJIbHAs cucrema KOOp/IMHAT,
KOOpJAMHATBl  TOYKH, BEKTOpP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE NPOU3BEACHUE, YIOJ MEXITY
BEKTOpaMHU, CyMMa BEKTOpPOB, IPOU3BEICHUE
BEKTOpa Ha YUCJIO.

B pesynbrarte OCBOCHHUS JUCITUTITHBI
00y4aIOUUICII0IKEH YMeTh:

— BBINIOJIHSTH ~ BBIYUCIICHWE  3HAYECHUH |
npeoOpa3oBaHUsl BHIPAKCHUNW CO CTCICHSAMU U
norapudmamu, npeoOpa3oBaHus JTpOOHO-
PaIMOHAJILHBIX BBIPAKCHHUIA;

— HAaXOJWUTh  TPOU3BOJHBIC  DIIEMCHTAPHBIX
(GYHKITUH, UCTIONIBb3YS CIIPABOYHBIC MaTCPUAJIBL;

— HWCCIIEIOBaTh B MPOCTEHIINX  CIIyYasx

(GYHKIIMM ~ HA  MOHOTOHHOCTb,  HAXOJUTh
HanOoOJNbITNE W  HaWMEHBIIME  3HAYCHHS
byHKIM;

— CTPOUTH rpaduku MHOTOYJICHOB C

UCIIOJIb30BaHUEM  afmapata MaTeMaTU4YecKoro
aHaIM3a;

— MPUMEHATH MPOU3BOJHYIO MPU PEIICHUN 3324
Ha JIBIDKCHHE;

— pemaTh NPAKTUKO-OPUEHTHUPOBAHHBIC 3a7a4M
Ha HaWOOJbIINE W HAUMEHbBIIWE 3HAYEHUsS, Ha
HAXO0XJACHUE MYTH, CKOPOCTU U YCKOPEHUS,

— cTpouTh TpaduKu U3YYCHHBIX (DYHKIIHH,
UCTIONIb30BaTh  rpadMku  TPU  H3YyYCHUU
IIPOIIECCOB U 3aBUCUMOCTEH, NP PEIICHUN 3324
U3 JpYrux Yy4eOHBIX MpPEeaMETOB W 3aj1ad u3
pEATbHOM KU3HU;

— BBIpaXaTh (GOpMYyJIaMu 3aBHCHMOCTH MEXIY
BEJIMYMHAMU;

— pemaTh TEKCTOBBIE 3a7a4d Pa3HbIX THUMOB (B
TOM 4YHCJIE Ha TPOIEHTHI, JOMHM M YacTH, Ha
JBUKEHUE, pabOTy, CTOUMOCTh TOBAPOB U yCIIYT,
HAJIOTH, 3aJadyd ®3 o0JacTh  ympaBleHUS
JUYHBIMU U CEMEUHBIMU (PUHAHCAMM);

— COCTaBJISITh BBIPKEHUS, ypaBHEHUS,
HEPaBEHCTBA M UX CHCTEMBI 110 YCIOBHIO 3aJ[a4H,
MCCJIeIOBATh TIOJYYCHHOE PEIICHNE U OICHUBATh

® IH/IMBU1yaJIbHbIE
U (poHTaIbHbBIE

OTIPOCHI;

e MaTeMaTUYECKU

W JMKTaHT;

® CaMOIIPOBEPKa,

¢ B3aMOITPOBEPKA;

® TECTUPOBAHUE;
eIpaKkTUyeckas paboTa;

® KOHTpOJIbHAsI paboTa;

e BHEAYIUTOPHAs
camocCTosTeNbHas padoTa.
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MpaBAONOA00OHOCTh PE3yJIbTaTOB;

— OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO
MUpa;

— n300pakaTb MHOTOTPAaHHUKH WU TOBEPXHOCTHU
BpalllCHUs, UX CEYEHHUS] OT PYKH, C TOMOIIBIO
YEpTEXKHBIX HMHCTPYMEHTOB U  3JEKTPOHHBIX
CPEIICTB; YMEHHE pACIO3HABaTh CUMMETPHUIO B
IPOCTPAHCTRBE; yMEHHE pacno3HaBaTh
IPaBWIbHBIE MHOTOIPAHHUKMY;

— HAXOJUTh C TMOMOIIBIO H3YYEHHBIX (opMyl
KOOpJMHATBl CEepPEANHBl OTpPE3Ka, PACCTOSHUE
MEXIy ABYMs TOUKAMH;

— BBIYUCISITH ~ T€OMETPUYECKHUE  BEITUUYMHBI
(ImMHa, yroj, IUloUIaAb, O0BEM, IUIOIIA[b
MOBEPXHOCTH ), UCIOJIB3Yys U3YUCHHbIE (HOPMYIIbI
U METO/IbI.
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4.2. ®oHA OUEHOYHLIX CPeACTB /sl NPOBeJeHUS IPOMEKYTOUHOM
aTTecCTANMMO0YYAKOIIUXCH 110 TUCIHHUILINHE

4.2.1. Cuctema onleHMBAHUSI Pe3yJIbTATOB BbINOJHEHUS 32/1aHUM

OueHuBaHuEe Pe3yJIbTATOB BHINOJHEHUS 3aJlaHUM MPOMEKYTOUHOM aTrTecTaluu
OCYILECTBIISIETCS. HA OCHOBE CIIEAYIOIIUX TPUHIIUIIOB!

—  JIOCTOBEPHOCTH OILICHKM — OILIEHUBAETCS YPOBEHb CHOPMUPOBAHHOCTH
3HAHWM, YMEHHUH, TMPAKTUYECKOrO0 OIbITa, OOMUX ©  NpodhecCUuOHATBHBIX
KOMIIETEHIIUH, MPOJEMOHCTPUPOBAHHBIX OOYYAIOUIUMHUCS B XOJI€ BBINIOJHEHUS
3a/1aHus;

—  AJIeKBAaTHOCTH OLEHKM — OIEHKA BBINOJHEHUs 3aJaHuil  JOJKHA
OPOBOAUTHCS B OTHOIIEHUM TE€X KOMIETECHIMM, KOTOpble HEOOXOJUMBI s
3G ()EKTUBHOTO BBIMOTHEHUS 3a/aHMsI; HAJEKHOCTU OLUEHKH — CUCTeMa OICHUBAHUS
BBIMIOJTHEHUSL 3aJaHUil 7o/ KHA 00J1aJjaTh BBICOKOM CTENEHBIO YCTOMYMBOCTH MpU
HEOJIHOKPATHBIX  OIIEHKaX ypOBHA C(QOPMUPOBAHHOCTH  3HAHUH, YMEHHH,
NPAKTUYECKOTO OMBITa, OOIIUX U MPO(HECCHOHATBHBIX KOMIETEHIIUN 00y4arommnXcs;

—  KOMIUIEKCHOCTH OIEHKM — CHUCTE€Ma OLICHMBAHHS BBIOJIHEHUS 3aJaHUil
JIOJKHA TIO3BOJISITh MHTErPATUBHO OLIEHMBATh 00mHKe # TpodeccruoHaTbHBIC
KOMIIETEHLIUU 00 y4aroIuXcs;

—  OOBEKTMBHOCTH OLIEHKM — OLICHKA BBINOJHEHUS KOHKYPCHBIX 3aJlaHuM
J0JDKHA OBITh HE3aBUCUMOW OT 0cOOeHHOCTEN MpoeCcCHOHATbHON OPUEHTALUN WIN
NpeJIOYTEHUH NpenoiaBaTesel, OCyIECTBISIIOIINX KOHTPOJIb WK aTTECTALUIO.

[Ipy BBINOTHEHMM NPOLEAYpP OLEHKM 3aJaHUM HCHOJB3YIOTCS CIIEAYIOIIne
OCHOBHbBIE€ METOJIbI:

—  METOJ pacueTa IepBUYHBIX 0aIOB;

—  METOJ pacueTa CBOAHBIX 0aJlIoB.

Pe3ynbrarthl  BBIOJHEHUS 3aJaHUM  OLEHUBAIOTCS B COOTBETCTBUU C
pa3paOOTaHHBIMH KPUTEPUSIMHU OLICHKH. Vcmonb3yercs naTtubaibHas IIKajia JJist
OLIEHUBAHUs PE3yJIbTaTOB OOYyUEHUSI.

[lepeBon nATHOAUIBHOM IIKajdbl ydeTa peE3yJabTaTOB B MATHOAIBHYIO
OLICHOYHYIO IIKAJIY:

Ouenka KonmdaectBo 6annoB, HaOpaHHBIX 3a
BBITIOJTHEHNE TEOPETUUECKOTO U
MPAKTUIECKOTO 3aaHUs, CPETHUIMA

oamn
110 UTOraM aTTeCTallH
O1eHka 5 «OTIIMYHO» 4,6-5
Ornenka 4 «Xoporio» 3,6-4,5
Ornenka 3 «yJI0BICTBOPUTEITHHOY 3-3,5
Orenka 2 <29

«HEYJOBJIETBOPUTEIBHO»
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IToka3aTe/ i U KPUTEPUU OLICHUBAHUS KOMIIETEHIMIA
[Toxkazarenu u KpUTEpUM OLECHUBAHUSA KOMIIETEHUMN OTPAKEHBI B KOMILIEKTE
KOHTPOJIbHO-OIIeHOUHBIX cpeAcTB ([Ipmnokenne 1) u XpaHATCS B TPEIMETHO-
IIUKJIOBOM KOMHUCCHH.

KoHTpoJIbHBIC U TECTOBBIE 321aHUS
[lepedyeHb BOIPOCOB, KOHTPOJIBHBIE M TECTOBBIE 3aJaHUsl, HEOOXOAUMBIE IS
OLICHKU pe3yJbTaTOB O0y4YEHHUsl XapaKTepU3YIOIUX (OPMUpPOBAHUE KOMIETEHIUN
MIPE/ICTABIICHbI B KOMILJIEKTE KOHTPOJIbHO-OLIEHOUHbIX cpeAcTB (IIpunoxenue 1) u
XPpaHTCS B IPEAMETHO-LIMKIOBON KOMUCCHH.

MeTtoanyeckue MaTepuabl
Meronuueckue Marepuainbl, ONPEAECIAOLIMEe NPOLEAYPbl  OLICHUBAHMUS
pe3ysibTaToB  OOyuY€HHsS  XapaKTepu3yrollux (OpPMHUPOBAHHE  KOMIETEHIUMH
IIPEACTABJIEHbl B METOAMUYECKAX PEKOMEHIALMAX IO BBIIIOJIHEHUIO ITPAKTUYECKUX
pa6ot (ITpunoxxeHue 2) U XpaHATCS B IPEIMETHO-IIUKIOBONH KOMUCCHH.
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