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Pabouas mporpamma ydeOHOW mucuuIuiMHbl «MaremaTnka» pa3paboTaHa Ha OCHOBE
tpeboBanuit  D®I'OC  cpegnHero oOmero oOpa3oBaHUsA, YTBEPKICHHOTO  IMPUKA30M
Munnpocsemieanst Poccum Ne 413 or 17.05.2012 (aktyanpHas pemakiusi), denepaibHOU
o0pa3oBaTeNbHOIl MporpamMMmbl CpeqHero obmiero ooOpazoBaHus, yTBepkiaeHHOU [Ipukazom
Munnpocsenieaust Poccun ot 18.05.2023 Ne 371 (akryasibHas penakiusi), paclopsKEHUs
Munnpocsemenuss Poccunm ot 30.04.2021 Ne P-98 5 «0O06 yrBepxknenun Konnenuuu
npenojiaBaHust  00meo0pa3oBaTeNbHBIX  JUCHMIUIMH € Y4e€TOM  Mpo¢ecCHOHATBbHOU
HAIPAaBIEHHOCTHU MIPOrPaMM CpeIHEro MpodeccnoHalbHOro 00pa3oBaHus, pealn3yeMbIX Ha 6a3e
OCHOBHOTO 00111€r0 00pa3oBaHus»; MUchMa JlenmapraMeHTa rocy1apCTBEHHON TOJIUTUKU B cepe
cpenHero  npodecCHOHANBHOrO  00pa3oBaHuMA U HPO(EecCHOHANBHOTO  OO0y4YeHHS
Munnpocsemenus: Poccun «O HampaBienun pekomeHganuii» ot 1 mapra 2023 r. Ne 05-592
(Pexomennanuu 1o peanu3alu CpegHEro oOmero oOpa3oBaHUS B Ipelenax OCBOCHHS
00pa3oBaTeNbHONW TPOTPaMMBbl  CPEAHEro Mpo(ecCHOHANBHOrO 00pa30BaHUs), METOIUKU
npenofaBaHus 001e00pa3oBaTeIbHOM AUCHUIUIMHBL «Marematukay M IpUMEpHOU paboueit
porpaMMbl  001Ie00pa30BaTeIbHON JUCHUILIMHBL «MaremaTukay s TpodecCHOHAITBHBIX
o0pa3oBaTeNbHbIX OpraHU3aIfil YTBEP>KICHHBIX Ha 3aceqanni CoBeTa Mo OlEHKE COJIep>KaHus U
KayecTBa NIPHUMEpPHBIX pabouux mporpaMMm  oOIIe00pa3oBaTeNbHOIO M COLMAIBHO-
TYMaHUTapHOTO IIMKJIOB cpeaHero mpodeccuonaabHoro obpazoBanuss ®I'bOY IIIO UPIIO,
nporokon Ne 14 or 30.11.2022 1., ®enepadbHOr0 TrOCYAapCTBEHHOTO OOPa30BATEIHLHOIO
cranaapta (ganee — ®I'OC) no cneunansHocTu 38.02.07 «baHKOBCKOE [E10Y», YTBEP>KICHHOTO
npukazoM Munnpocsemenus Poccun Ne 856 ot 14 Hosa6pst 2023 r.

Opranuzanus-pa3padorunk: Cankr-IlerepOyprckoe rocyapcTBeHHOE 010 KETHOE
npodeccuoHalibHOE 00pa3oBaTenbHOe yupexaeHue «Kommemk
aBTOMaTU3alluu IIPOU3BOACTBaA.

[Tporpammy coctaBmia Iloxkupmaea C.B., mnpenogaBatens CIIO T'BIIOY  «Komnemx
aBTOMAaTH3allMU IPOU3BOJCTBAY.

[IporpamMmma paccMoTpeHa M on00peHa Ha 3acefaHuH paboueil Tpynmbl, mpoTokom No 7
or 14.05.2024 r.
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1. MMACIIOPT PABOYEM [TPOI'PAMMBI YYEBHOM JUCHUITJIUHBI
MATEMATUKA»

1.1. MecTo y4eOHOH IMCHUILVIMHBI B CTPYKTYpe 00pa30oBaTeibHOl NPOrpamMmbl
CIIO

O6meoOpa3oBatenpHas yuyeOHas AUCHUIUIMHA «MaTemaTukay SBIsSETCS 00s3aTeIbHOM
9acThi0  00IIe00pa3oBaTeILHOTO  IMKJIAa OCHOBHOW  00pa3oBaTeNbHOW  MNPOrpaMMbl B
cootBeTcTBUU ¢ ®I'OC no crenmaiabHocTy 38.02.07 «baHKOBCKOE AEIOY.

1.2. llesu ¥ MUIaHUPYeMBble pPe3yJIbTAThl 0CBOCHHUS YUeOHOH M CHUIINHBI

1.2.1. Ilesn y4eOHOM IMCHUILIMHBI B COOTBETCTBHUM ¢ coaepxkanuem POII

COO

Conepxanue nporpamMmbl «MareMaTuka» HalpaBiI€HO Ha JOCTHKEHHE CIIETYIOIIUX
LICJICH:

- (¢opMmHpOBaHHE UEHTPAIBHBIX MAaTEMAaTHYECKUX TMOHATUN (YMCIIO, BEIMYMHA,
reomMerpuueckas  Qgurypa, IepeMEHHas, BEpPOSTHOCTb, (QYHKIUSA), OOECIEeUNBAIOIIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- OJIBEICHNE 00YyYaroIuXcs Ha JIOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTUKd M OKPYXKAIOLIEro MUpa, NOHMMAHHWE MaTeMaTHUKU KaK 4YacTH OOIIeH KyJIbTypbl
4eJI0BEYECTBA;

- DPa3BUTUE HUHTEIUJICKTyaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH oOOywaroumxcs,
II03HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHHUM, KpUTUYHOCTH MBIIUIEHUS, HHTEpeca
K U3Y4YEHHUIO MAaTEMaTHKU;

- (¢opmupoBaHue (YHKIMOHAJIBHOW  MaTeMaTHYeCKOM TI'paMOTHOCTH:  yYMEHUs
pacrno3HaBaTh MaTeMaTUYECKUE aClEKThl B PEAIbHBIX KU3HEHHBIX CUTYallUsX U MPU U3YUYEHUU
Jpyrux y4eOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMyIHpOBaTh
UX Ha $3bIKE€ MAaTeMAaTUKH U CO3JaBaTb MaTeMaTHYeCKUE MOJIENM, MPUMEHSATh OCBOCHHBIN
MaTeMaTHYeCKui anmapar Ui peuleHus PaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLIEHUBATh [TOJIyYE€HHBIE PE3YJIbTATHI.



1.2.2. IlnanupyemMblie pe3yJibTAThl OCBOEHHS 001e00pa3oBaTeIbHON y4eOHOH TUCHUIIMHBI B COOTBETCTBHU ¢ TPeOOBAHUSIMH

ProcC COO u ©1roC C1uio

Kon u HaumeHoBaHue
¢opmMupyeMbIX KOMIIETEeHIIU

HJIaHl/IpyeMl)Ie PE3YJbTATHI OCBOCHUSA TUCHHUILIMHBI

JIn4HOCTHBIE Pe3yJabTaAThI

MeTaHp(ﬂIMETHbIe Pe3yJabTaThbl

HpeIIMeTHLIe PeE3yJAbTaThI

OK 01. Bri6upatb crioco0sr
peleHus 3ana4y
npodeccHoHaIBEHOM
JIeSITEIIFHOCTH IPUMEHHUTEITLHO
K Pa3IMIHBIM KOHTEKCTaM

OK 02. ’cnons3oBatb
COBPEMEHHBIE CPECTBA ITONCKA,
aHaJM3a U HHTEPIIPETaluu
nHdopmanuu u
nH(pOpMaMOHHBIE TEXHOJIOTHH
JUISl BBITIOJTHEHUS
npodeCCHOHATIBHBIX 3a71ay;
OK 03.IInmanupoBats 1
peaIn30BBIBaTH COOCTBEHHOE
npodeccuoHaIbHOE U
JIMYHOCTHOE pa3BHUTHE,
MIPEATIPUHIMATENBCKYTO
JIeSITENIEHOCTD B
npogeccHoHaNbHOI chepe,
UCIIOJIb30BaTh 3HAHUS 110
(hMHAHCOBOM IPaMOTHOCTH B
Pa3INYHbIX )KU3HEHHBIX
CUTYyaLUsIX;

OK 04. DdpdexTnBHO

B3aMMOJICHICTBOBATh 1 pabOTaTh B

KOJUJICKTUBEC U KOMAaHIC,

OK 05. OcymecTBasATh yCTHYIO U

MTUCBMEHHYIO0 KOMMYHHKAIIUIO Ha
TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepariyu ¢
Y4EeTOM 0COOCHHOCTEH
COLIMAJIBHOTO M KYJIbTYPHOTO
KOHTEKCTa,;

OK 06. [TposiBJIATE TpakTaHCKO-

JIP 01. I'paxxgaHcKkoe BOCIIMTaHUE:
c(hOPMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIUU
00yJaromerocs Kak akTHBHOTO 1
OTBETCTBCHHOTO WJICHA POCCHICKOTO
oO1IecTBa, MPEACTaBICHHE O MATEMaTHYCCKUX
OCHOBaX (PYHKIIMOHHUPOBAHUS PA3ITUIHBIX
CTPYKTYD, SIBICHUH, POy TPaKTaHCKOTO
obmecTBa (BEIOOPHI, OMPOCHI U APYTOE),
YMEHUEC BSaHMOﬂeﬁCTBOBaTL C colMaJIbHbIMU
HHCTUTYTaMH B COOTBETCTBHU C UX
(hyHKIMAMU U Ha3HAUYCHHUEM;

JIP 02. [TaTpuoTuueckoe BOCIUTaHHUE:!
c(hOPMHPOBAHHOCTH POCCUICKON
TpaXTaHCKOW UICHTHYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIEMY POCCHICKON
MaTEeMaTHKH, ICHHOCTHOE OTHOIIICHHE K
JIOCTIDKEHUSIM POCCHICKAX MAaTEMATHKOB H
POCCUICKON MaTeMaTUYECKO MIKOJIbI,
HCIIOJIE30BaHUE ITHX TOCTH)KEHUH B IPYTUX
HayKax, TEXHOJIOTHSIX, chepax SKOHOMHKH;
JIP 03. /lyxOBHO-HPaBCTBEHHOE BOCIIUTAHHE!
0CO3HaHHUE JyXOBHBIX LIEHHOCTEN
poccuiickoro Hapozaa, CHOPMHUPOBAHHOCTh
HPaBCTBECHHOT'O CO3HAHMS, ITUYECKOTO
MMOBEACHU A, CBA3AHHOI'O C IPAKTHYCCKUM
MPUMEHEHUEM JTOCTHIKCHUI HAyKH U
JIESITETHHOCTBI0 YUEHOT'0, OCO3HAHUE THNYHOTO
BKJIa/Ia B IIOCTPOCHUE YCTOHYUBOTO
Oymymero;

JIP 04. DcreTnueckoe BOCIIUTAHUE:
3CTETUYECKOE OTHOIICHNE K MUPY, BKITIOUAs
3CTETUKY MaTEeMaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33134, pENICHUA, PacCyXICHUH,
BOCTIPHHMYHBOCTh K MAaTEMaTHIECKUM

MP 01. CpopmupoBaHocTh
MO3HABATE/ILHBIC YHUBEPCAIbHBIC
yaeOHbIC ecTBUA: 6a30BbIe
JIOTH4YeCKHe AeifiCTBHUS: BEIBILITE H
XapaKTepu30BaTh CYIICCTBCHHEIC
MIPU3HAKA MaTeMaTHYECKIX OOBEKTOB,
MOHSTHI, OTHOILIEHUN MEXITY
MOHATUSIMH, HOPMYITHPOBATH
OMpe/ieIICHUs OHITUH, YCTAHABIUBATh
CYILLIECTBEHHBIN IIPU3HAK
Kiaccu(UKAIUK, OCHOBAHUS IS
0000I1IeHUs ¥ CPaBHEHUS, KPUTEPUU
MIPOBOIUMOTI'0 aHAIHM3a; BOCIIPUHUMATh,
(hopMynIHpOBATH U MMPEOOPA3OBHIBATH
CYXJICHUS: YTBEpIUTEIbHBIC U
OTpHIATENFHBIC, CAMHIIHEIC, YaCTHBIC H
o0Ire, yCIIOBHEIC, BEIBIATH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U IIPOTUBOPEUNS B PaKTax,
JTAaHHBIX, HAOTIOJICHUSAX U
YTBEPIKICHUSIX, TPEIaraTh KPUTEPUN
JUTSL BBISIBIICHHSI 3aKOHOMEPHOCTEH 1
MIPOTHBOPEUHIA; A€IaTh BHIBOIBI C
WCTIOJIb30BaHNEM 3aKOHOB JIOTUKH,
JIEAYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKIFOUCHUH, yMO3aKIFOUEHHUH 1O
aHAJIOTUH; IPOBOJIUTH CAMOCTOSATEIHLHO
JTOKa3aTeIbCTBA MATEMATHICCKHX
YTBEPIKICHUH (TIPSIMBIE U OT
MPOTHBHOTO), BBICTPAUBATh
apryMeHTaNuIo, IPHBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBEIBATH
COOCTBEHHBIE CYXICHUS U BBIBOIHI;
BBIOMpATh CTI0CO0 pemeHus yaeOHOi

IIP 01. Brnangenue MerogamMu J0Ka3aTelbCTB,
aNropuTMaMH peleHNs 3a7a4; yMeHHe
(bopMyITHpOBATH ONIPEAETICHUS, AKCHOMBI 1
TEOPEMBI, IPUMEHSATH UX, IPOBOANUTH
JIOKa3aTEIbHBIC PACCYXKICHHS B XOE PEIICHHS
3azad;

P 02. Ymenue onepupoBaTh NOHATUAMHU:
CTETIeHb YUCIIa, JIOTapudM Ynclia; yMEeHHE
BBINOJIHATH BBIYHCIICHUE 3HAUCHUHN U
npeoOpa3oBaHus BBIPQKEHHUH CO CTENEHIMHU U
norapudmamu, mpeodpa3oBaHus IPOOHO-
paIMOHATIBHBIX BBIPAKEHUIH;

ITP 03. YmeHue oneprpoBaTh MOHATHAMU:
panuoHabHbIE, HppaluoOHaIbHEIE,
MOKa3aTeJbHbIE, CTCTICHHBIE,
norapu(pMUIECKne, TPUTOHOMETPHIECKHE
YpaBHEHHsI U HEPABCHCTBA, UX CUCTEMBI;

P 04. YmeHue onepupoBaTh MOHITUAMMU:
(byHKIUS, HepephIBHAS (YHKIHS,
MIPOU3BOIHAS, IEpBOOOpa3Hasi, ONpeIeIeHHBIN
HMHTErpalr; yMEHNE HAaXOAUTh IPOU3BOIHEIC
ANIEMEHTaPHBIX GYHKINH, HCTIOTB3YS
CIpaBOYHBIE MAaTEPHAIIbI; HCCIEI0BATh B
MPOCTEHIINX CTydasx QyHKINHA Ha
MOHOTOHHOCTb, HAXOUTh HAaHOOJBIINE 1
HaMMEHBIINE 3Ha4eHHs (GYHKIMH; CTPOUTH
rpaduKu MHOTOYJIEHOB C HCIIOJIb30BAHHEM
anmapara MaTeMaTHYECKOr0 aHaJIu3a;
MPUMEHSTH IPOU3BOIHYIO IIPU PEIICHUN 33124
Ha JIBUKEHUE; pelaTh MPAKTUKO-
OPHEHTHPOBAHHBIC 3a/1a4i HAa HAaHOOJbIINE U
HaNMCHBIINE 3HAYCHUS, HA HAX0XKJCHUE ITyTH,
CKOPOCTH M yCKOPEHUS;

IIP 05. VYmenwne onepupoBaTh NOHATUSIMH:




MIATPUOTHIECKYIO TTO3UIIHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MOBEICHUE HA OCHOBE
TPaTUIIMOHHBIX
00IIIeYETOBEYCCKIX IICHHOCTEH, B
TOM YHUCJIE C YUYETOM
rapMOHU3AIUU
MEKHAI[HOHAIBHBIX U
MEKPEIUTHO3HBIX OTHOIICHHH,
MIPUMEHSTH CTaHIAPTHI
AHTHKOPPYIIIHOHHOTO
MTOBEICHHUS

OK 07. ConeiicTBOBaThH
COXpaHEHHIO OKPY Katolel
Cpebl, pecypcocOepereHuIo,
MIPUMEHSTH 3HaHHS 00
HU3MEHCHUHU KJIMMATa, IPUHITHUIIEI
6epexITMBOTO MPOU3BOJICTRA,
3¢ GEeKTHBHO 1EHCTBOBATH B
Ype3BhIYANHBIX CUTYAIHSAX;

K 1.1. OcymecTBasTh
pacueTHO-KaccoBOe
o0ciTy)KHBaHUE KITUCHTOB

IIK 2.1. OuenuBathb
KpPEIUTOCIIOCOOHOCTh KIINEHTOB

ACTIEKTaM Pa3JIMIHBIX BHIOB NCKYCCTBA,;
JIP 0S5. ®uznyeckoe BOCIUTAHUE!
c(hOPMHUPOBAHHOCTh YMCHHUS IPUMEHSITh
MaTeMaTHYCCKUE 3HAHUS B HHTEpECcax
3I0pPOBOTO M OE30MACHOTO 00pa3a KU3HH,
OTBETCTBCHHOE OTHOIIICHHE K CBOEMY
3/I0POBBIO (310pOBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEKUM 3aHATUH U
OT[IBIXA, peryisipHas pu3nIecKas
AKTUBHOCTH), (PH3UIECKOE
COBEPILICHCTBOBAHHE TP 3aHATUIX
CIIOPTHUBHO-03/I0POBUTEIBHOM
JIeSTeTHbHOCTEIO;

JIP 06. TpynoBoe BOCIIUTaHUE:

TOTOBHOCTB K TPY/y, OCO3HAHUE IICHHOCTH
TPYAOIIO0US, MHTEPEC K PA3IUNYHBIM Chepam
npodeccnoHanbHOM NeATENBHOCTH,
CBSI3aHHBIM C MaTEMAaTHUKOM U ee
MPUIIOKCHUAMU, YMEHHUEC COBEPIIATH
OCO3HAHHEIN BEIOOp Oymymiei mpodeccuu u
pea30BEIBaTh COOCTBCHHBIC YKHU3HEHHBIE
TUTaHBI, TOTOBHOCTH U CIIOCOOHOCTH K
MaTeMaTHIECKOMY 00pa30BaHUIO I
camM000pa30BaHMIO Ha MPOTSHKCHNH BCeel
JKU3HH, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B
pelIeHUH MPAKTHYECKUX 3a71a4
MaTeMaTU4eCKOn HaIlpaBJICHHOCTH,

JIP 07. Dxonorudeckoe BOCTIUTAHNUE:
c(hOPMHPOBAHHOCTE IKOJIOTUIECKOI
KYJbTYpPbI, IOHUMAaHUC BIUAHUA COLTUAIIBHO-
SKOHOMHYECKUX MPOIIECCOB HA COCTOSTHHE
MPUPOIHON U COIUATIBHOMN CPEIbl, 0CO3HAHHE
NI00ATBHOTO XapaKTepa IKOIOTHISCKUX
npoOIeM, OpHEHTAIIMS Ha TPHUMEHCHHE
MaTeMAaTHYCCKUX 3HAHWH JJIS PEIICHUS 3a/1a4
B 00JIACTH OKPY’KAIOIICH CPEIbI,
TUTAHUPOBAHNE TIOCTYIIKOB W OLIEHKH MX
BO3MOJKHBIX TOCIIEACTBUN JIsl OKPYKAIOIIEH
Cpensl;

JIP 08. I{enHOCTH HAYYHOTO MTO3HAHUS:

3amaud (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEUICHHUs, BEHIONPATH
HaunOoJiee MOIXOASIINN ¢ y4eToM
CaMOCTOSITEILHO BBIJICTICHHBIX
KpHUTepueB); 0a30BbIe
HccJIe10BaTeIbCKHe AelcTBUS:
KCIIOJIb30BaTh BOMPOCH! Kak
HCCJIEI0BATEIbCKUI HUHCTPYMEHT
MO3HAHUS, ((OPMYITHUPOBATH BOIPOCHI,
(huKCHpyrOIIre TPOTHBOPEUHE,
npobeMy, yCTaHaBINBATh HCKOMOE H
IaHHOE, (HOPMHUPOBATH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO TIO3HIIHIO,
MHEHUE; POBOJIUTH CAMOCTOSITENTLHO
CIUTAHUPOBAHHBIN 3KCIIEPUMEHT,
HCCIIeIOBaHKE TI0 YCTAHOBJICHUIO
0COOEHHOCTE! MaTeMaTHYeCKOTO
o0beKTa, IBJICHMSI, TIpoliecca,
BBISIBJIEHHIO 3aBUCHUMOCTEN MEXKITY
00BEKTaMH, SBICHUSMH, TIPOL[ECCAMU;
CaMOCTOSATENFHO (POPMYITHPOBATH
0000IIIeHUS U BEIBOJIBI I10 pe3yIbTaTaM
MIPOBEICHHOTO HAOIIOICHHS,
HCCIICIOBaHMSA, OLICHUBATh
JIOCTOBEPHOCTP MOITYICHHBIX
PE3yNbTAaTOB, BEIBOJIOB U 00O0IICHHMIA;
MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE
rporecca, a TAaKKe BbIJIBUTaTh
MIPEIOJIOKEHHS O €TO PA3BUTUH B
HOBBIX yCJIOBHUSX; padoTa ¢
uHpopMAanmeii: BEIBIATH 1SQUITUTE
HHPOPMALIUY, JTaAHHBIX, HEOOXOIUMBIX
JUIsl OTBETA Ha BOIIPOC U JUISl pELIeHUS
3aJ1a4u; BEIOMPATh UH(POPMAIUIO 13
HMCTOYHUKOB Pa3JINYHBIX TUIIOB,
aHAIM3UPOBATh, CHCTEMATU3UPOBATDh U
WHTEPIPETHPOBATH HH(OPMAITHIO
Pa3IUYIHBIX BUIOB U (HOpM
MIPEICTaBICHUS; CTPYKTYPHUPOBATh
HHPOPMALINIO, IPEICTABIIATE €€ B

panuoHanbHas QYHKINS, TOKAa3aTeIbHAS
¢GyHKIUs, cTeneHHas QYHKIHS,
norapupmudeckas GpyHKIus,
TPUTOHOMETpUUECKHE QYHKIINU, OOpaTHBIC
(GYHKIMH; YMEHUE CTPOUTH Tpaduku
N3y4EeHHBIX (YHKIMH, UCIIOIB30BATh I'pauKu
IIPU U3yYCHHUH IPOLIECCOB U 3aBUCUMOCTEH, IIpH
PELICHUH 33/1a4 U3 IPYTrUX Y4eOHBIX MPEIMETOB
W 3a7a4 U3 PEeaIbHOM KWU3HHU; BBIPAXKaTh
(bopMynaMu 3aBUCIMOCTH MEXAY BETHIMHAMU;
P 06. YmeHue pemiaTs TEKCTOBbBIE 3a7a4n
Pa3HBIX TUIIOB (B TOM YHCIIC Ha IPOIIEHTEI,
JIOJIM ¥ 9acCTH, Ha JIBIDKCHHE, padoTy,
CTOMMOCTh TOBApOB U YCIIyT, HAJIOTH, 3a7a4H U3
00J1aCcTH yIpaBleHUs JTUYHBIMU U CEMEHHBIMU
(brHAHCaMM); COCTaBJISITh BBIPAXKCHUS,
YpaBHEHHMsI, HEpaBEHCTBA M UX CUCTEMBI I10
YCIIOBHIO 3aJ]auH, UCCIEI0BATh MOIyYEHHOE
pelIeHne ¥ OIleHUBATh MPaBA0IOL00HOCTh
PEe3yNbTaTOB;

P 07. YMeHue onepupoBath NOHITHIMHU:
cpenHee apupMeTHIECKOE, MeHaHa,
HanOosblllee 1 HaUMEHbIIIee 3HAUCHHUS, pa3Max,
JIICTIEpCHS, CTAaHJAPTHOE OTKIIOHEHHE
YHCIIOBOTO Ha0opa; yMEHHE U3BJICKATh,
MHTEPIPETHPOBATh HHPOPMAIHIO,
MIPEJCTaBICHHYIO B TaOJHMIIaX, HA TUarpaMMax,
rpaduKax, OTPa)XaroIlylo CBOMCTBA pealbHBIX
MIPOIIECCOB U SIBJICHUH; IPEICTABIIATh
HHPOPMALINIO C TOMOIIBIO TaOIHII ¥ TUarpaMM;
HCCIe0BaTh CTATUCTHYECKUE JIJAaHHBIE, B TOM
YHCIIe ¢ IPUMEHEHNEM Tpa(uiIecKuX METOI0B U
JNIEKTPOHHBIX CPECTB;

ITP 08. YmeHue onepupoBaTh NOHATHAMU:
CITy4alHBIH OIIBIT M CIIydaiHOE COOBITHE,
BEPOSITHOCTD CITy4aliHOTO COOBITHS; YMEHHUE
BBIYHCIIATH BEPOSITHOCTH C HCIOIB30BAHUEM
rpadUIecKuX METOIOB; IPUMEHSTH (HOPMYJIBI
CJIOKCHUSI U YMHOXKEHHSI BEPOSATHOCTEH,
KOMOHMHATOPHBIE PaKThI U (HOPMYITBI TIPU




c(hOpMHPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIICCTBEHHOU TPAKTHKH,
[MOHUMAaHHUE MaTEMaTUUYECKON HAyKU KaK
cephl YeTOBEYCCKON ICATCIILHOCTH, ITAIIOB
€€ Pa3BUTHS U 3HAYUMOCTH JJIsl pa3BUTHUSA
LMBWINA3ALMH, OBJIAICHUE SI3bIKOM
MaTeMaTUK{ U MaTeMaTUYeCKOU KyJIbTypou
KaK CpeJCTBOM MO3HAHU MHPa, TOTOBHOCTb
OCYULIECTBJIATh IPOEKTHYIO U
HCCIIEIOBATENIBCKYIO AESTENIHOCTD
WHAUBUAYAIbHO U B TPYIIIE.

pa3nUYHbBIX popMax, WIIIOCTPUPOBATH
rpadIecKy; OIICHUBATH HAAEKHOCTh
nH(OopMaLUH [0 CAMOCTOSATEIHHO
c(OpPMYITHPOBAHHBIM KPUTEPHSIM.

MP 02. CdopmupoBansl  yMmeHHUs
KOMMYHUKaTHBHBIX YHUBEPCAIBHBIX
y4eOHBIX necTBuil: o0uieHue:
BOCIIPUHUMATD u (dbopmyupoBaTh
CYXJICHHSI B COOTBETCTBUH C YCIOBUSIMHU
U [eIIMH  OOIIEHHs, SCHO, TOYHO,
TPaMOTHO BBIpa)KaTh CBOIO TOUKY 3pEHHS
B YCTHBIX W NHCBMEHHBIX TEKCTax,
JlaBaTh IIOSICHEHHS II0 XOIY pEIICHHS
3a/la4yd, KOMMEHTHPOBATh II0JY4YECHHbIN
pe3yJbTaT; B X0Jie 00CYXKIIeHHS 3a/1aBaTh
BOIIPOCHI 110 CYIIECTBY 0OCYXIaeMoi
TEMBI, MPOOJEMBI, pelIaeMON 3aIauH,
BBICKA3bIBATh HJCH, HALCJICHHBIC Ha
TMOUCK PEHICHHA, COINOCTaBIATE CBOU
CYXKICHHS C CYXICHUSIMH JpPYTHX
YYaCTHHKOB JiMajora, oOHapyXuBaTh
pasnMuMe W CXOJCTBO TO3MLMH, B
KOppekTHOH  (opme  ¢dopmynHupoBaTh
pasHorIacus, cBou BO3PAKEHHUS;
NPE/ACTABISTE  PE3YNbTaThl  PEHICHHs
3aJa4M, SKCIEPUMEHTa, MCCIIEI0BaHus,
MIPOEKTa, CaMOCTOSTEIBHO BBIOMPATh
(hopMaT BBICTYIUICHHS C y4YeTOM 3aiay
MIpe3eHTAINN u ocoOeHHoCTelH
ayJIMTOPHH; COBMeECTHasi
AesITeJIbHOCTD: MOHUMATh "
HCIIOJIb30BATh NIPEUMYIIECTBA
KOMaH/THOH M WHAWBUYaJbHOW paboThI
Opyu  pelleHMH  y4eOHBIX  3ajad,
NPUHAMATh 1elnb COBMECTHOH
JIeSITEIIbHOCTH, TUIAHUPOBATh
OpPTaHM3alMI0  COBMECTHOH  pPaboTHl,
pacnpenensTh BHIBI pabor,
JIOTOBApHBaThCS, OOCYKAATh MPOLECC U
pe3ynbTaT paboThl, 00001aTh MHEHUS

PELICHUH 331a9; OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4alHBIMH BEJINUNHAMH; YMEHHE TIPHUBOIUTD
MPUMEPHI MTPOSIBICHUS 3aKOHA OOJIBIINX YUCET
B IIPHPOJHBIX U OOLIECTBEHHBIX SIBICHHSX;

ITP 09. Ymenue onepupoBaTh NOHATUSIMU:
TOUKa, NpsiMasi, INIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIN yroJj, CKpeIUBaIOLIUECs IPsMbIE,
MapauIeIbHOCTD M MEPIECHANKYIIPHOCTD
HPSAMBIX U INIOCKOCTEH, YTOJl MEXIy IPSIMBIMH,
YTOJI MEXIY MPSIMOH M TNIOCKOCTBIO, YTOJ
MEXXAY IUIOCKOCTSIMH, PaCCTOSIHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEKAY MPSMBIMH,
paccTosiHUEe MEXAY MIOCKOCTIMHU; YMEHHE
HCTIONB30BaTh NPH PELICHUHU 33134 U3Y4YECHHBIC
(haKThl U TEOPEMBI TNIAHUMETPUH; YMEHHE
OIIEHUBATh Pa3Mephl 00BEKTOB OKPYKAIOIIETO
MHpa;

ITP 10. YmeHue oneprpoBaTh MOHATHAMU:
MHOTOTPaHHHUK, CEY€HHE MHOTOTpaHHHKa, KyO,
napaJulesIenuIe 1, Mpu3Ma, nupamMuaa, Gurypa n
MIOBEPXHOCTh BpalIEeHUs, IIMIMHAP, KOHYC, 1Iap,
cepa, cedeHus GUrypsl BpalleHUs, INIOCKOCTB,
Kacaromtasicsi chepsl, IWINHIPA, KOHYyCa,
TUTONIA/Ib TOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHYcCa, IMIMHPA, TUIoab chepbl, 00beM
Ky0a, IpsIMOYTOJIFHOTO MapaJuIeenuea,
MUPaMUIbl, TIPU3MBIL, IIMJIMHIPA, KOHYCA, 11apa;
yMeHHe H300pakaTh MHOTOIPAHHUKH U
MOBEPXHOCTH BPAIICHHS, UX CEYEHHs OT PYKH, C
TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
JIEKTPOHHBIX CPEJICTB; YMEHUE Paclo3HaBaTh
CUMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIbHbIE MHOTOTPAHHHUKH;
ITP 11. YmeHue onepupoBaTh NOHATHAMU:
JIBIDKEHUE B IPOCTPAHCTBE, IOA00HBIE (DUTYPBI
B IIPOCTPAHCTBE; UCIIOIb30BATh OTHOIICHHUE
IoMIaIel TIOBEPXHOCTEH M 00bEMOB TIOTOOHBIX
(buryp npu penieHuH 3a1ad;

IIP 12. YMeHMe BRIYHCISATh TEOMETPUICCKUE




HECKOJIBKUX JIFOJICH; ydJacTBOBAaTh B
TPYTIIOBBIX ¢dopmax paboTht
(oOcyxnenus, 00MeH MHEHUH,
"MO3roBele  WITypMBI" M HHBIE),
BBINIOJHATh CBOIO 4acTh pabOTHl H
KOODJMHUPOBAaTh CBOM JEHUCTBHS C
APYTUMH YWICHAMU KOMaHAbI, OLICHUBATH
KaueCcTBO CBOEro BKIaJa B OOIIMiA
MPOIYKT 1o KPHUTEPHSIM,
chOpMyITHPOBAHHBIM Y4aCTHHKAMHU
B3aUMO/ICHCTBUSL.

MP 03. CdopmupoBaHOCTB
PETYIATHBHBIX YHHBEPCAIbHBIX
y4eOHbIX JeHCTBUIl: caMOOpraHU3anMs:
COCTaBJIATh IUIaH, AITOPUTM pELICHHs
3aJa4yM, BBHIOUpPATH CIIOCOO peleHus ¢

YYETOM  HMEIOIIHUXCS  PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh M KOPPEKTHPOBATh

BapUAHTBl PEIICHUH C YYEeTOM HOBOM
nH(pOpMAaLNK;, CAMOKOHTPOJIb: BIAJETh
HAaBBIKAMU MO3HABATENLHON peduieKcHu
KaK OCO3HAHUsI COBEPIIACMBIX JEHCTBHIA
M MBICIUTEIbHBIX  MPOLECCOB,  HUX
pe3ysbTaToB,  BIAAETh  Crocobamu
CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca
U pe3yJIbTaTa PEHICHHS MaTeMaTHuYeCKON
3aJ1a4u; MpEIBUIETH TPYAHOCTH,
KOTOpPBIE ~ MOTYT  BO3HUKHYTb  IIpH
peuICcHUun 3aJa4v, BHOCHTH KOPPCKTHUBBI
B JICATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSATENBCTB, JAHHBIX, HaWJCHHBIX
OmuOOK, BBIIBICHHBIX  TPYAHOCTEH;
OIICHUBATh COOTBETCTBHE pe3yJbTara
LENU U YCIOBUSAM, OOBSICHATH MPHYMHEI
JIOCTHKECHUS WA HEIOCTHXCHUS
pe3yJIbTaTOB JEATENIbHOCTH, HAaXOIUTh
OmmoKy, JaBaTh OIICHKY
IPUOOPETEHHOMY OTIBITY.

BEJIMYMHEI (IJTMHA, YTOJ, TUIOIAAb, 00BEM,
TUTOIIAAb TTOBEPXHOCTH), UCTIONB3YS H3yICHHBIC
(OpMYITBI I METOJIBI;

ITP 13. YMeHue onepupoBaTh NOHATHAMU:
MPsIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPa, CKAJISIPHOE TIPOU3BENICHUE, YT O
MEXIy BEKTOpaMHU, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOpa Ha YHCIIO; HAXOIUTH C
TTOMOIIBI0 U3YYCHHBIX (OPMYI KOOPIUHATEI
CepEeIMHBI OTPE3Ka, PACCTOSTHAE MEXKAY IBYMS
TOYKAMH;

IIP 14. YMmeHune BHIOMPATD TOIXOISIIHIA
M3YYECHHBIN METOJ JUIsl pEIICHHUs 3a]auH,
pacro3HaBaTh MaTeMaTHUCCKUE (PAKThI U
MaTeMaTHYeCKHe MOJICTH B MPUPOIHBIX U
0OIIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE
MIPUBOJUTH TPUMEPHI MATEMATHYECKUX
OTKPBITUI POCCUNHCKON U MUPOBOH
MaTeMAaTHIECKON HAYKH.




2. CTPYKTYPA U COAEP KAHUE YUEFHOU TUCIHUATILIAHBI «<MATEMATHKA»

2.1 O0beM y4eOHOM TUCHUILUIMHBI U BUAbI YU4eOHOM padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 340

BT. 4.:

1. OcHoBHOe cojep:kaHue 300

BT. 4.:

TEOPETHUUECKOE 00yUueHue 224

IPAKTUYECKUE 3aHSITUS 76

2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHME 34

(coaep:kaHue MPUKJIATHOTO MOIYJIA)

BT. 4.:

TEOpeTU4ecKoe o0yueHue 0

PAKTUYECKHUE 3aHSITUS 34
[TpomesxyTouHas arTectanus B popme IK3aMeHa 6
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2.2. TemaTn4yeckni IJIAH U cCoJepPKaHNe YUeOHOH TUCHUNIMHBI

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia O0bem yacoB dopmupy
pa3/1eJioB U TeM (ocHOBHOE 1 TIPO(JeCcCHOHATIBLHO-OPUEHTHPOBAHHOE), Bcero | Ilpaktu | Ilpodeccuona emMble
NpPaKTHYeCKUEe 3aHATHUS YECKHE JBHO- KOMIIeTeH
3aHATHS | OPHCHTUPOBAH 110101
HOE
coJiepKaHue
1 2 3 4 5 6

Pasnen 1. [loBTOopeHHne Kypca MaTeMAaTHKH OCHOBHOM IIKOJIBI 24 12 8 OK 01,
Tema 1.1 Coaep:xaHue yueOHOro MaTepuaJia 2 0 0 OK 02,
Heans 7 3aga4m | ba3oBble 3HaHMS U YMEHUS 110 MaTeMaTUKe B MPOQecCUOHAIBHON U 2 OK 03,
MaTeMATHKHU NIPH | B TIOBCETHEBHOM JIEATEIIHHOCTH. OK 04,
OCBOECHMH OK 05,
CHEeNMAJILHOCTH OK 06,
Tema 1.2 Cojepxanue y4eOHOr0 MaTepuaJjia 4 2 2 OK 07,
Yucaa ¥ BbIYMCIeHUsA. | JleiCTBHS HajJ IOJOXKUTEIBHBIMA M OTPULATEILHBIME YHCIAMH, 2 MK 1.1,
Boipaxenus M | OOBIKHOBEHHBIMH U JECITUYHBIMU JPOOSIMHU. IK 2.1
npeodpazoBaHus

2 2 2

Tema 1.3. Coaep:xaHue y4eOHOro MaTepuasia 4 2 2
I'eomerpus Ha | Buasl mmockux Guryp m ux mioniaib 2
MJIOCKOCTH 2 2 2
Tema 1.4 Coaeprxkanue y4eOHOIro MaTepuaJia 4 2 2
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IIpouenTHbIC [IpocTble MPOIEHTHI, pa3Hble CIOCOOBI UX BBIYMCIEHUS. CIOXKHBIE 2
BBIYMCJICHUS IIPOLICHTEI
2 2 2
Tema 1.5 Coaep:xxanue yueOHOro MaTepuaJia 4 2 2
YpaBHeHus u | Jluneiible, KBajpaTHbIC, JPOOHO-IMHEWHbIE ypaBHEHUS W 2
HEepaBeHCTBA HEpaBEHCTBA
2 2 2
Tema 1.6 Coaep:xxanue yueOHOro MaTepuaJia 4 2 0
Cucrembl ypaBHeHuil M | CiocoObl pemIeHHsl CHCTEM JIMHEHHBIX ypaBHeHWHA. [loHsTHS: 2
HEepPaBeHCTB MaTtpuna 2x2 u 3x3, onpenenurens matpuiel. Meton 'aycca.
IIpakTnueckoe 3anaTue NeS CucreMbl JUHEHHBIX YPABHEHUH U 2 2
HEPABEHCTB.
BxoaHoii KOHTPOJIB Copep:xaHue yueOHOI0 MaTepuaJja 2 2 0
IIpakTnyeckoe 3ansitue Ne6 BpImoiHeHHMe KOHTPOJIbHOM 2 2
padoThl «BbluucjieHus U npeodpa3oBaHUD)
Pa3nes 2 IlpsiMble M VIOCKOCTH B MPOCTPAHCTBE 18 6 2 OK 01,
Tema 2.1. Coaeprxanue yueOHOIro MaTepuaJia 2 0 0 OK 03,
OcHoBHbIE nousitus | [Ipenmer crepeomerpun. OCHOBHblE TOHATHA (TOYKa, MpsAMasd, 2 OK 04,
CTepeoMeTpPHH. IUIOCKOCTh, MPOCTPaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH. OK 07,
Pacnonoxenune npsamMeix u | [lepecekaronecsi, mapaijieabHbIE M CKPELIMBAIOLINECS IPSIMBIE. MK 1.1
IUIOCKOCTEN IIpuzHak ¥ CBOMCTBO cKpemuBarouMxcsd MNpsAMbIX. OCHOBHBIE
MIPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Coaeprxanue yueOHOro MaTepuaJia 4 0 0
IMapannenbHocTh [TapannensHbie npsiMas U IuiockocTh. Ompenenenue. [IpusHak. 4
npsaMbIX, mnpsaMod M | CpolictBa (c  gokaszarenbcTBOM). [lapannenbHble  IUIOCKOCTH.

IJIOCKOCTH, IJIOCKOCTEl

Omnpenenenue. [Ipusznak. CBolicTBa (¢ q0oKazarenbcTBoM). TeTparap

H €ro 3JIEMCHTDI. Hapa.lme.nennneu H ero 3jeMeHTbl. CBOMCTBa




12

MPOTUBOMOJOXKHBIX TpaHEed U JAWaroHajeil mapasuiesenumne/a.
[Toctpoenue ceuenuii. Pemenue 3anay.

Tema 2.3. Coaeprxanue yueOHOIro MaTepuaJa 6 2 0
IlepnenuKyJIsipHOCTH [eprieHAuKyIApHBIC IpsIMBIE. [TapamienbHble psIMbIe, 4
NPSIMBIX, IPSAMOIi 1 NEPIEeHANKYISIPHBIE K TIOCKOCTH. [Ipu3HaK meprneHauKyIspHOCTH
ILUIOCKOCTH, INIOCKOCTel | mpsiMoii  ©  1miockoctu. JlokazarenbcTBo. [lepnenaukymsp u

HAKJIOHHAas. [lepnenaukynspHsie IIJIOCKOCTH. IIpusnak

NeprneHIuKY/JIsIPHOCTH IJIOCKoCcTeil. /loka3arenbeTBo.

PaccrosiHus B mpocTpaHCTBE

IIpakTHyeckoe 3aHATHE Ne7 Pewenue 3aaa4 no 2 2

NepHeHIuKY/JISIPHOCTH NPSIMBIX H II0CKOCTe#
Tema 2.4. Coaep:xxanue yueOHOro MaTepuaJia 2 0 0
Teopema 0 Tpex | Teopema o Tpex nepnenaukyispax. JlokazaTenbCTBO. YT0JI MEXIY 2
neprneHIuKyJsipax MPSIMOI M TUIOCKOCTBIO. YTOJI MEXK]Ty TUIOCKOCTSIMU
Tema 2.5. Coaeprxanue y4eOHOIro MaTepuaa 4 4 2
IMapanuieabHble, 2 2 2
neprneHauKyJIsipHbIe,
CKpelIuBalouecs
npsimpie.  Ilpsimble u | [IpakTudeckoe 3aHsaTHe N9 BpinosHeHHe KOHTPOJIbHOM 2 2
IJIOCKOCTH B | pa6oTsl «I[IpAAMBI U MJIOCKOCTH B MPOCTPAHCTBE)
NPOCTPaHCTBe.
Pemienue 3anau

Pa3nes 3. KoopanHaThl M BEeKTOPbI 12 4 2 OK 02,

Tema 3.1 Coaep:xaHue y4eOHOro MaTepuaJia 4 0 0 OK 03,
JlekapToBbI JlekapTOBbI KOOpAMHATHI B MpocTpaHcTBe. [Ipocteifmue 3amadun B 4 OK 04,
KOOPAUHATHI B KoopauHarax. PaccrosiHue Meskay AByMsl TOUKAMH, KOOPAUHATHI OK 07,
NpPOCTPaHCTReE. cepelIMHbI OTPe3Ka IK 1.1

Paccrosinne mexkny
ABYMS TOUYKAMHU.
KoopaunaTtsl cepeanHbI
oTpe3Ka
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Tema 3.2 Coaeprxanue yueOHOro MaTepuaJa 4
BekTopsl B | BekTopbsl B mpocrpancTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB. 2
NPOCTPaHCTBe. YMHOKEHHE BekTopa Ha uucio. KowmmiaHapHble BEKTOPHI.
YroJa mexny Bekropamu. | CkaisipHOe NPOU3BECHHE BEKTOPOB. Pa3iiokeHue BEKTOpa 1Mo TpeM
CkausipHoe HEKOMILJIAaHAPHBIM BeKTOpaM. KoopauHaThl BEKTOpa, CKAIAPHOE
NpON3Be/ieHNe BEKTOPOB | MPOU3BEIICHHE BEKTOPOB B KOOPAMHATAX, YTOJI MEXIY BEKTOPAMH,
Yrojl MEXAy MPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSMHU.
YpaBHeHHUE IOCKOCTH. ['eoMeTprudecKuii CMBICI OnpeaeIuTes 2x2
2
Tema 3.3 Coaep:xxanue yueOHOro MaTepHuaJia 4
Koopaunarsl u | JlekapTOoBBl ~ KOOpAMHATBI B IIPOCTpAaHCTBE. BekTopbl B
BEKTOPBI. Pemienne | nmpoctpancTBe. ClokeHHE W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
3aaad4. BekTopa Ha umcio. Kowmmianapueie BekTopbel. CkaisipHoe
NPOU3BEJCHNE BEKTOpPOB. Pa3nokeHme BekTopa 1O  TpeM
HEKOMITJIAaHAPHBIM BeKTopaM. [Ipocreiimme 3aga4i B KOOpAMHATAX. 2
KoopanHaTsl BeKkTOpa, pacCTOSIHME MEXJy TOUYKAMH, KOOPIWHATHI
CepeMHBI  OTpe3Ka, CKasIpHOE TIPOM3BEIECHHE BEKTOPOB B
KOOp/MHATaX, yrojl MeXJy BEKTOpaMH, Yrol MEXIy NpsSMOU H
TUIOCKOCTBIO, YTOJI MEXKTY TUIOCKOCTSIMH
IIpakTuyeckoe 3ansiTMe Nell BbinosHeHHe KOHTPOJIBLHOM 2
padoTel «KoopanHATBI H BEKTOPBI»
Paznen 4. OcHoBbl TpuroHoMerpun. Tpuronomerpuueckue pyHKIUH 36 OK 01,
Tema 4.1 Coaeprxanue yueOHOro MaTepuaJia 2 OK 02,
Tpuronomerpuyeckue Pannannas mepa yria. [IoBopoT TOYKHM BOKpPYTr Havaia KOOpPMHAT. 2 OK 03,
(IR Omnpenenenue cuHyca, KOCHHYCa, TaHT€HCAa M KOTAHIeHCA. 3HAKH OK 04,
NPOM3BOJILHOIO  yIJIa, | CHHyCa, KOCHHYCa, TaHT€HCa M KOTAHI€HCa II0 YETBEPTSIM. OK 05,
yuciaa. PaamanHasg ¥ | 3aBUCUMOCTD  MEXJIY CHHYCOM, KOCHHYCOM, TAaHIE€HCOM U OK 06,
rpajgycHasi Mepa yrJja KOTAHT€HCOM OJIHOTO U TOTO K€ yTIIa OK 07,
Tema 4.2 Conep:kanue yueGHOro MaTepuaJa 2 [K 2.1
OcHoBHBIE Tpuronomerpuyeckre ToxaecTBa. CHHYC, KOCHUHYC, TaHI€HC U 2

TPUTOHOMETPHYECKHE
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TOK/AeCTBA. KOTaHI'€HC yIJIOB 0 U - 0. DOpMyJIbl IPUBEACHUS

DopMyJibl NPUBEICHUSA

Tema 4.3 Coaeprxanue yueOHOIro MaTepuaJa 4

Cunyc, KocuHyc, | Cymma 1 pa3HoCTh cuHYcoB. CyMMa U pa3HOCTh KOCUHYCOB. CHUHYC

TaAHT'eHC CYMMBI M |1 KOCHHYC JBOMHOro yria. @opmyibl I[OJOBUHHOIO Yyrija. 4

Pa3HOCTH /IBYX YIJIOB IIpeoOpa3oBanusi CyMMbl TPUTOHOMETPHUYECKUX (YHKLUUH B

Cunyc " KOCHHYC | IPOM3BEICHNE M  IPOU3BENEHUS B  CymMMy. BbipaxeHue

JABOWHHOIO yIJa. | TPUTOHOMETPUYECKUX (YHKIMI Yepe3 TaHTeHC [OJIOBUHHOTO

®opMyJibl MOJOBHHHOIO | aprymeHTa. IIpeoOpa3oBaHusi MPOCTEUIIUX TPUTOHOMETPUUECKUX

yria BBIPAXKECHUI

Tema 4.4 Coaep:xaHue yueOHOro MaTepuaJia 2

@OyHKOMH, UX cBoiicTBa. | OOMacTh ompeeNieHuss M MHOXKECTBO 3HAUYCHUH  (PYHKIIHN. 2

Crnoco0blI 3apanuda | YéTHOCTh, HEUETHOCTh, MEPHOAMYHOCTh (GyHKIHMHA. CrocoOb

Gy 3aaHus QyHKIMH

Tema 4.5 Coaepxanue y4eOHOIro MaTepuaa 4

Tpuronomerpuveckue Ob6mactpb ompeeeHus " MHOXECTBO 3HAYCHHI 4

(pyHKIMH, UX CBOMCTBA M | TPUTOHOMETpHUECKUX  (yHKIMHA.  Y€THOCTb,  HEYETHOCTD,

rpagpuxku NepUOAUYHOCTh TPUTrOHOMeTpHYeckHX (yHkumii. CBoiicTBa u
rpaduku GYHKIUH Yy = cos X, Y =sin X, y =tg X, y = ctg X.

Tema 4.6 Coaep:xaHue yueOHOro MaTepuaa 4

IIpeodpa3oBanue Cxarue u pacTshkeHHue TpaQ kOB TPUTOHOMETPUUYECKUX (YHKLIUH. 2

rpagpuxos

TPUTOHOMETPHYECKHX IIpakTuueckoe 3ansitue Nel2. IIpeoOpazoBanue rpaduxos 2

pynxuumi TPUTOHOMETPUUECKHUX (YHKIUI

Tema 4.7 Coaeprxanue y4eOHOro MaTepuaia 2

Onucanue 2

NPOU3BOACTBEHHBIX

NpPOLECCOB € MNMOMOUIbLIO

rpagpukoB GPyHKIHH

Tema 4.8 Conep:kaHue y4eOHOT0 MaTepHuaa 2

OopatHble OOparnable TpuroHoMerpudeckue QyHkmuu. HWx cBolictBa u 2

TPUTOHOMETPHYECKHE rpaduKu
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byHkun
Tema 4.9 Copep:kaHue y4eOHOT0 MaTepuaJia 6
Tpuronomerpuyeckue YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHUE tg X = a, ctg 4
YPABHEHHA U X = a. PemeHue TPUroHOMeTPMYECKHUX YPaBHEHMii OCHOBHBIX
HEepaBeHCTBa THIIOB! npocreimme TPUTOHOMETPUUECKUE YpaBHEHUS,
CBOAAIIMECS K KBaJpaTHBIM, pEIIAEMble pPa3JOXKEHUEM Ha
MHOKUTEJH, OHOPOHBIE.
[Ipocreiiimme TPUroHOMETPUUYECKHAE HEPABEHCTBA
IIpakTnueckoe 3ansaTHe Nel4 Pemenme TpUroHoMeTpmuyecKHX 2
YPABHEHHUI1 U HEPABEHCTB
Tema 4.10 Coaep:xaHue yueOHOro MaTepuaJia 2
Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUN 2
TPUTOHOMETPUYECKUX
YPaBHeHH
Tema 4.11 Coaepxkanue y4eOHOr0o MaTepuaia 6
OcHoBBI [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpakeHUil. Pemenue 4
TPUTOHOMETPHH. TPUTOHOMETPHYECKUX YPABHECHHMI U HEPABEHCTB B TOM YHCJIE €
Tpuronomerpuyeckue HCI0JIb30BAHUEM CBOMCTB (PyHKUMH.
bynxkumun. Pemenne | [Ipakruyeckoe 3ansitne Nel5 BreinmosHeHHe KOHTPOJIbHOM 2
3ajaaf. padoThI mno TeMe «OCHOBBI TPUTOHOMETPUH.
Tpuronomerpuyeckue PyHKIUN».
Pa3znen 5. KommiekcHble yncia 10 OK 01,
Tema 5.1 Coaeprxanue yueOHOIro MaTepuaJa 4 OK 02,
KoMnuiekcHble unciia [TousiTie KoMmrIuiekcHOro uyuciaa. CoOmpsHKeHHBIE KOMIUICKCHBIC 4 OK 03,
4Kclia, MOAYJIb M apryMEHT KOMIUIEKcHOro uucia. dopma 3anucu OK 04,
KOMIUJIGKCHOTO 4Hcia (FeoMeTpuYecKasi, TPUTOHOMETPUYECKas, OK 05,
anrebpandeckas). Apudpmernyeckue 1eiicTBUA ¢ KOMILIEKCHBIMH OK 06,
YHCJIaMHU OK 07,
Tema 5.2 Coaeprxanue yueOHOro MaTepuaJia 6
IIpumenenne BbinosiHeHHe pacyeToB € NMOMOIIBI0 KOMILIEKCHBIX YHCEJI. 4
KOMILJIEKCHBIX YHCeJI [TpuMepbl UCIIOIb30BaHMSL KOMILIEKCHBIX YHCET
IIpakTnyeckoe 3aHaTHe Nel6 BpinmojiHeHHe KOHTPOJIbHOM 2
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‘ paﬁoTbI no TeMe «KoMILIeKCHBIE YHCJIA»

Pa3nen 6. [IpousBoaHas pyHKIUM, ee MPpUMEHEHHE 42 10 4

Tema 6.1 Coaeprxanue yueOHOro MaTepuaJia 4 0 0
IlonsiTue mnpousBogHoH. | OnpeneneHre YHCIOBOM MOCIEAOBATEILHOCTH U CIOCOOBI €€ 4
@opmyJibl M NPaBHJIA | 33/1aHUS. CaoiicTBa YHUCJIOBBIX IIOCJIEI0BATEIbHOCTEN.
auddepeHIMPOBaAHUS Onpenenenue  mpeiena  IMOCIEIOBATENLHOCTH.  BbluuciieHue

npenenoB  mocienoBatenbHocTe.  Ilpemen  QyHkmumm  Ha

o6eckoneuHoctu. Ilpemen ¢yHkuuu B TOouke. Ilpupamenue

aprymenra. Ilpupamenune ¢pyHkuuu. 3agaym, nNpuBoAsiIue K

NOHATHIO Npou3BOAHOM. OnpeneneHue NPoOU3BOJHON. AJNTOPUTM

OTBICKaHUS IPOU3BOAHON
Tema 6.2 Coaep:xxanue yueOHOro MaTepuaJia 4 2 0
IIpoussoansie  cymmbl, | Dopmynsl qubdepennupoanus. [Ipasuna nuddepennmpoBanus 2
pa3sHocTH npousBeneHusl, | [IpakTuyeckoe 3anHsaTe Nel7 BbluuciieHHe NPOM3BOIHONH 1O 2 2
YacTHOIO (opmyJiam qudgepeHupoBaHus
Tema 6.3 Conep:xaHue yueOHOro MaTepuaJia 4 2 0
IIponsBoanbie Onpenenenne CJIOKHOU (GyHKIHH. [IponsBonHas 2
TPUTOHOMETPHYECKHUX TPUTOHOMETPHUYECKUX (DYHKIIUH.
¢ynxkumii. IIponsBoanas | [Ipakrudeckoe 3ansTue Nel8 Beluncienue NTPOU3BOAHON 2 2
CJIOKHOW pyHKIMH CJI0KHOH PyHKIMH
Tema 6.4 Coaepxkanue y4eOHOIro MaTepuaa 2 0 0
IHousitue Ilonsatue HenpepbiBHOW  (QyHKIuU. CBoiicTBa HENpepbhIBHOM 2
0 HeNnpepbIBHOCTH GbyHKIHN. CBs13b MEXTY HETPEPBIBHOCTHIO "
(pyHKIMH. QG QepeHIPYyeMOCThI0 (DYHKIIMM B TOYKE. AJTOPUTM pEIICHUS
MeTo/ MHTEPBAJIOB HEPaBEHCTB METOJIOM HHTEPBAJIOB
Tema 6.5 Coaeprxanue yueOHOro MaTepuaJia 2 0 0
I'eomerpuueckuii cMbica | ['eomerpuyeckuii cMbIcJ NPOU3BOAHON (QYHKIUHM — YIJIOBOH 2
Npou3BOAHON QyHKIMH | KOdXDDUITUEHT

KacaTelbHOM K Tpaduky GYHKOMM B TOYKE. YpaBHEHHE

KacaTenpHOW K rpaduky QyHKIUH. AJNTOPUTM  COCTaBICHHS

ypaBHEHHUS KacaTeJIbHOU K rpaduky GyHKkmun y=f(x)
Tema 6.6 Coaeprxanue yueOHOro MaTepuaia 4 2 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
MK 1.1,
MK 2.1
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Puznyeckuit cMbic | Pusznueckuil (MEXaHUYECKUN) CMBICH MPOU3BOAHON — MTHOBEHHAas 2
NMPOU3BOJIHOM B | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
npogeccuoHaAIBLHBIX 2
3ajgayqax
Tema 6.7 Coaep:xxanue yueOHOro MaTepuaJia 4
MOHOTOHHOCTH BospacTtanue u yObiBaHHE (PYHKIIMH, COOTBETCTBUE BO3pACTaHUS U 4
pyskumnn. Toukm | yObiBaHus QyHKIMM 3HAKY Tpou3BogHON. [loHATHE TpoOM3BOIHOU
IKCTpeMyMa BBICILIETO TIOPSAKA, COOTBETCTBUE 3HAKa BTOPOM IPOM3BOJHOU
BBIIYKJIOCTH (BOTHYTOCTH) (YHKUIMHM Ha OTpe3ke. 3ajgaud Ha
MakKCUMyM ¥ MHUHUMYM. [loHSITHE aCHMIMTOTBHI, CIOCOOBI HX
onpenenaeHus. AJIrOPUTM MCCIeA0OBAaHUA (DYHKIUH U MOCTPOCHUS
ee rpajpuka ¢ mNOMOIIbLIO TPOM3BOAHOM. J[poOHO-NIMHEIHAs
byHKIHUSA
Tema 6.8 Coaep:xaHue yueOHOro MaTepuaJia 4
Hccnenopanne pynkumii | Mccnenopanue (YHKHMHM HAa MOHOTOHHOCTH U IIOCTPOEHHE 4
U NIOCTPOEeHHe rPaPUKOB | rpaduKoB.
Tema 6.9 Hauboabmee u | Conep:kanne yuefGHOro Mmatepuajia 4
HauMeHbIIee 3Ha4YeHHs | HaxoxneHue HauOOJNbIIEro W HAaUMEHBIIETO 3HAYEHUH (DYHKIHM, 4
pynkuun nocrpoeHue rpaguKoB MHOrOYWIEHOB C HCHOJb30BaHHEM
anmnapara MaTeMaTH4ecKOro aHajam3a
Tema 6.10 Conep:kanue y4eOHOIro MaTepuaa 6
Haxo:xnenue Hanmenbuiee u HanoJiblIee 3HaYeHNe PYHKIMM HA OTpPe3Ke 4
ONTUMAJIBHOTO 2
pe3yJbTaTra ¢ NOMOIIbLIO
NMPOU3BOAHOI B
NPaKTHYEeCKHUX 32/1a4axX
Tema 6.11 Conep:kanue y4eOHOT0 MaTepHuaJa 4
IIpoussoanass ¢pynkumn, | opmynsl u mnpaBwia auddepennuponanus. HccnenoBanue 2
ee NpUMeHeHHe. | GYHKIHUA ¢ MOMOIIBI0 POM3BOAHON. Hanbombiee u HauMeHbIIee
Pemenne 3agau. 3Ha4eHUs1 QYHKIUU
IlpakTnyeckoe 3aHsaTHe Ne2l BpinmosHeHHe KOHTPOJBLHOM 2
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‘ paﬁoTbI 0 TEME « HpOHZ}BOHHaﬂ (l)yHKIII/II/I, €€ IPUMECHCHUEC)

Pa3nen 7. MHOrorpaHHUKH M TeJIa BpalmeHus 44 6 4
Tema 7.1 Copep:xaHue yueOHOI0 MaTepuaa 2 0 0
Bepuunsl, pedpa, rpanu | [lonstrue MHOrorpanHuka. Ero aneMeHThI: BepIIMHBI, peOpa, rpaHH. 2
MHOTOTPAaHHHKA Jnaronanbs. Ceyenue. Bplnykiible ¥ HEBBIMYKJIbIE MHOTOTPaHHUKHU
Tema 7.2 Coaep:kaHue yue0HOro MaTepuaa 2 0 0
Ipusma, ee | [Tonarue npusmel. Ee ocHoBaHus u OOKOBBIE TI'paHH. BricoTra 2
cocTaBJjdIonue, npusmsl. [IpsMas u HakimoHHas npusma. [IpaBwibHas npusma. Ee
ceuenue. Ilpsimass  u | ceucHue
NPaBWIbHAS NIPU3MBbI
Tema 7.3 Coaep:xanue yueOHOro MaTepuaJia 2 0 0
MMapannenenunen, xyo. | [lapamienenunen, cBOHCTBa NPSMOYTOJIBHOTO TapallelenuIesa, 2
Ceuenue Ky0a, | ky0. Ceuenue ky0a, mapanienenurnena
napaJjiesjienuinena
Tema 7.4 Coaeprxanue y4eOHOIro MaTepuaa 2 0 0
IMupamupna, ee | [lupamuna u ee snementol. Cedenwe nupamuabl. [IpaBuiabHas 2
COCTaBJIAIOILINE, nupamMuza. Y ceueHHas nupamuaa
ceuenue. IIpaBuabHas
nupamMuaa. Yce4yeHHasi
nupamMuja
Tema 7.5 Coaepxkanue y4eOHOIro MaTepuaa 2 0 0
bokoBass u  mounas | [Inomans 60K0BOM M MOJHON MOBEPXHOCTH MPU3MBI, MTUPAMUIBI 2
MOBEPXHOCTh  NPHU3MBI,
NMPaMHUIbI
Tema 7.6 Coaeprxanue yueOHOro MaTepuaJia 4 0 0
Cummerpusi B KyOe, | CHMMeTpPUSIT OTHOCUTEJIbHO TOYKH, TNPSIMOW, TJIOCKOCTH. 4
napaJjiesenumnesne, Cummerpus B KyOe, napaijenenunee, npusme, mupamuie
npu3me, NupamMmje
Tema 7.7 Coaepxanue y4eOHOro MaTepuaia 4 2 2
IIpumepsl cummerpuii B | CUMMETpHS B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY 2
npogeccuu 2 2 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
K 2.1
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Tema 7.8 Copep:kaHue y4eOHOT0 MaTepuaJia 2
IIpaBuibHbIE [lonsTe mnpaBwiIbHOrO MHOrorpaHHuka. CBoilcTBa IpaBHIJIbHBIX 2
MHOI'OrPAHHHKH, UX | MHOTOTPAaHHUKOB
CBOliCTBA
Tema 7.9 Coaep:xxanue yueOHOro MaTepuaJia 2
Huannap, ero | llunuuap u ero snementsl. CeueHue LMIMHApa (MapajljiesibHOE 2
coCTaBJIsIIOIIME. OCHOBaHUIO U ocu). Pa3zBepTka nmuimHapa
CeueHue HWIHHAPA
Tema 7.10 Coaep:xxanue y4eOHOIro MaTepuaJia 4
Konyc, ero | Konyc u ero »snementsl. CedeHHe KOHyca (mapajuieibHOe 4
COCTaBJISIIOLLIME. OCHOBAHHMI0O H TMpPOXOAsllee uYepe3 BepPUIMHY), KOHHYECKHE
Ceuenne KoHyca ceyeHnus. Pa3BepTka koHyca
Tema 7.11 Coaep:xaHue yueOHOro MaTepuaJia 2
YcedyeHHnblit KOHYC. | YceueHHbI koHyc. Ero oOpasytomas u BeicoTa. CeueHue 2
Ceuenne YCE4YeHHOI0 | yCeYeHHOI0 KOHyca
KOHYCa
Tema 7.12 Coaep:xaHue yueOHOro MaTepuaJia 2
Ilap wu cdepa, wux |Ilap u cdepa. B3aumuoe pacronoxxeHue cdepbl U IIOCKOCTH. 2
ceyeHus Ceuenue mapa, cepbl
Tema 7.13 Coaepxanue y4eOHOro MaTepuaa 2
IlonsaTue 00 o0beme | [TonsTne 00 oObeme Tema. OO0beM Kyba HW MPSAMOYTOJBHOTO 2
TeJa. Otnomenne | napamnenenunena. OO0beM npu3Mbl M mUaMHApa. OTHOIIEHUE
00beMOB NMOAO0OHBIX TeJI | 00HEMOB MOAOOHBIX Tell. ['eoMeTpuUecKuii CMBICH ompeeTuTes 3-

ro nopsiaKa
Tema 7.14 Conep:kanue y4eOHOIro MaTepuaJa 2
O0bembr u miaomagu | O0beMbl  nHpamMuabl U KoHyca. OObem mapa. Ilnmomanm 2
NMOBEPXHOCTEH TeJl ITOBEPXHOCTEH TEN
Tema 7.15 Conep:kanue y4eOHOT0o MaTepuaJa 2
KomoOunanuu KomOuHamm reoMmeTpuuecKkux Tel 2

MHOTOTPAHHUKOB H TeJ
BpallleHHs
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Tema 7.16 Coaeprxanue yueOHOro MaTepuaJa 4 2 2
I'eomeTpuueckue Vcnonb30BaHre KOMOMHALMKA MHOTOTPAHHUKOB U TEJ BpaIICHUS 2
KOMOMHAIINH Ha 2 2 2
NpPaKTHKe
Tema 7.17 Coaep:xxanue yueOHOro MaTepHuaJia 4 2 0
MuororpanHuku M Teja | O0beMbl W IUIOHIAAM TOBEPXHOCTH MHOTOTPAHHUKOB U Tl 2
BpallleHUs. Pemenue | Bpamenus
3ajaay4. IIpakTuyeckoe 3anaTHe Ne24 BbInoJIHeHHEe  KOHTPOJIBHOM 2 2
pa6oThl Mo TeMe «KMHOroOrpaHHUKH M TeJIa BPallleHus)
Pa3nen 8. IlepBooOpa3nasi yHKIMM, ee NPUMeHEHHE 20 4 2 OK 01,
Tema 8.1 Coaep:xaHue yueOHOro MaTepuaJia 4 0 0 OK 02,
IlepBooOpa3nas 3amaya O BOCCTAHOBJIEHHMM 3aKOHA [BIDKEHHUS IO W3BECTHOHU 4 OK 03,
pynkuum. IIpaBuaa | ckopoctu. Ilonstue uHTerpupoBanusi. O3HaAKOMIICHHE C MOHSATUEM OK 04,
HAXOKICHUS UHTerpajia u neppooOpasHoit ans pynkunu y=f(x). Pemenne 3agau OK 05,
1epB00dPA3HbIX HAa CBSI3b NEPBOOOPa3HOii M ee NPOM3BOAHON, BBLIYHCJICHHE OK 06,
nepBooOpasHoii Mjisi AaHHOH ¢QyHknuu. TabGmuna Qopmyn mis OK 07,
HAaXOXKICHHUS TMEepBOOOpasHbIX. M3ydeHWe MpaBHIa BBIYUCICHUS IK 1.1
nepBoOOPa3HOii
Tema 8.2 Coaep:xaHue yueOHOro MaTepuaJia 4 0 0
Inomaab 3amaun, NpUBOAALIME K MOHSATHIO OINpPENENIEHHOI0 HMHTerpajga — O 4
KPHUBOJIMHEHOM BBIYMCIICHUH TUIOIIAN KPUBOJIMHENHON Tpanenuu, O NepeMeIieHun
Tpamneunu. ®opmyJia | Touku. IlonssTHe onpenenénnoro uarerpaga. I'eomerpumueckui
HbroTrona — JleitOHnna U (U3NYECKHH CMBIC] OIpeaeJeHHOro uHTerpajga. ®opmyaa
Hbrorona— JleiiOnnna
Tema 8.3 Coaep:kaHue y4e0HOro MaTepuaa 2 0 0
HeonpenesieHHblil 1 [TonsATHE HEONPENENEHHOTO NHTErpasla 2
onpeeeHHbIN
HHTerpaJjbl
Tema 8.4 Coaeprxanue yueOHOIro MaTepuaJia 2 0 0
IHousitue 00 ['eomeTpuyeckuii CMbICT ONIPEACICHHOTO UHTETpalia 2

omnpeieJIeHHOM
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HHTErpajie Kaxk

101N
KPHUBOJHMHEHHOU
Tpaneuuu
Tema 8.5 Coaeprxanue yueOHOro MaTepuaJa 4 2 2
Onpene/ieHHbIH I'eomeTpuueckuil cMmbICaT OmpeneneHHoro uHrerpana. dopmyna 2
HHTErpaJ B )KHU3HU Herotona - JleiiOHuma.
2 2 2
Tema 8.6 Coaep:xaHue yueOHOro MaTepuaJia 4 2 0
ITepBooGpa3nasn IlepBoobpaznas ¢ynkuuu. [IpaBuia HaxoXaEHUS MEPBOOOPA3HBIX. 2
byHxkuumn, ee | Ee npuMeHeHue
npumenenune. Pemenne | [Ipakrudeckoe 3anstHe Ne26 BpInmojHeHHEe  KOHTPOJIbLHOIA 2 2
3ajaa4. patdoTsl no Teme « IlepsoodpasHas pyHKIMH, ee MPUMEHECHHE»
Pa3nen 9. Crenenu u kopuu. Ctenennasi pyHkuus 18 8 0 OK 01,
Tema 9.1 Coaepxkanue y4eOHOIro MaTepuaa 4 0 0 OK 02,
Crenennasi pyHkuus, ee | [lonstue KOpPHA Nn-Oif CTENEHM W3 JEHCTBUTENHLHOIO YHCIIA. 4 OK 03,
CBOIiCTBA @®ynknun v = §/x ux cBoiictBa u rpaguku. CBoiicTBa KOpHS n- OK 04,
Ol CTeNeHU OK 05,
Tema 9.2 Coaep:kaHue y4e0HOro MaTepuaa 2 2 0 OK 07
IIpeoOpa3oBanue IIpakTH4eckoe 3aHsATHE No27 IIpeoOpa3oBanue 2 2
BBLIPAKEHUH € KOPHSMH | HPPALMOHAIbHBIX BbIPAaKeHHI
N-0il cTeneHn
Tema 9.3 Coaep:kaHue y4e0HOro MaTepuaa 2 0 0
CpoiictBa crenenu c | [lonstue cremeHH ¢ J1OOBIM  PalMOHAIBHBIM  IOKa3aTeJeM. 2
PAlHOHAJIBLHBIM u | CreneHnple QYHKIMH, NX CBOWCTBA U TPAPUKH
JelCTBUTEIbLHBIM
MOKa3aTeJsiMHU
Tema 9.4 Coaeprxanue yueOHOIro MaTepuaJia 6 4 0
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Pemenue PaBHOCWJIBHOCTE HMppalMOHAIBHBIX YPAaBHEHHM M HEPABEHCTB. 2
HPPALHOHATBHBIX MeToabl UX pelIeHusl.
YPaBHEHUil U | [Ipaktuueckoe 3aHsaTHe Ne28 PelmieHne HWPpPaUMOHAIBLHBIX 2 2
HEPaBEeHCTB YPaBHeHUil
IIpakTuuyeckoe 3ansaTHe Ne29 Pemenne HppaHOHAIBHBIX 2 2
HEPABEHCTB
Tema 9.5 Coaep:xaHue yueOHOro MaTepuaJia 4 2
Crenenn u  KopHH. | Onpenenenue creneHHOW (yHkuu. Vcnonp3oBaHHWE €€ CBOWCTB 2
Crenennast pyHKuMA IIpU PELICHUH YPABHEHUM U HEPABEHCTB
IIpakTnueckoe 3anaTne Ne30) BpbinojHeHHe KOHTPOJIbLHOM 2 2
padotbl o TeMe « CreneHu M KOpHU. CTeneHHass pyHKIUD)
Paznen 10. [loka3aTenbHass pyHK1uA 18 10 OK 01,
Tema 10.1 Coaep:xxanue yueOHOro MaTepHuaJia 4 2 OK 02,
[TokazarenpHass ¢yHKIWA, | CTeneHs ¢ OPOM3BOIBHBIM  JEHCTBHUTENBHBIM  I[TOKA3aTEJIEM. 2 OK 03,
€€ CBOMCTBA Omnpenenenue mnokas3aTelbHON (QYHKLIUHU, €€ CBOWCTBA M TIpaduk. OK 04,
3HaKOMCTBO C NPUMEHEHHEM IoKa3zaTenbHOM (yHKIUHU. Pemenue OK 05,
NOKAa3aTeJbHBIX YypaBHEHHIl (YHKIHOHAIbHO-rPaQuIecKUM OK 07
METO/I0M
IIpakTnyeckoe 3ansitue Ne3l Pemenume mnoxka3aTenbHBIX 2 2
YPaBHEHUi
Tema 10.2 Coaepxkanue y4eOHOIro MaTepuaa 6 4
Pemenne Pemenne moka3aTeNnbHBIX YpaBHEHMH METOAOM YpaBHUBAaHUS 2
NOKAa3aTeJbHbIX rmokasareliei, METOJI0M BBEJICHUS HOBOH MIEPEMEHHOI,
ypaBHeHMii U | GYHKIMOHATBHO-TpapHUECKUM METOZIOM. Perenne nokazaresbHbIX
HEPABEHCTB HEPaBEHCTB
IIpakTnyeckoe 3ansitue Ne 32 Pemenue moxa3aTenbHBIX 2 2
YPaBHEHUIl Pa3HBIMHM CIIOCO0AMM
IIpakTnyeckoe 3ansitue Ne 33 Pemenue mnoka3aTelbHBIX 2 2
HEPABEHCTB
Tema 10.3 Coaeprxanue yueOHOIro MaTepuaJia 4 2
Cucremsl Pemenue cucrem noka3arenbHbIX YPABHEHHI 2
NMOKa3aTeJbHbIX IIpakTnyeckoe 3ansaTie Ne 34 PemieHne cucreM Nnoka3ateJbHbIX 2 2
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YPaBHEHUI YPaBHEHHUI
Tema 10.4 Coaep:xkaHue y4eOHOro MaTepuaJia 4 2
Pemenue 3aj1a4. | PemieHne 1noOKa3aTenbHBIX YPaBHEHHUHW METOJOM ypaBHUBAHUS 2
IToxka3aTenbHas MOKa3aTesle M METOIOM BBEACHUS HOBOM IEepeMEHHOUl. Pemenue
pyHkuus 110Ka3aTeJIbHbIX HEPABEHCTB

IIpakTuyeckoe 3anaTHe Ne 35 BplnojHeHHMe KOHTPOJIBLHOM 2 2

pat6orsl o Teme «IlokazaTenbHas GyHKIUI»

Pa3nea 11. Jlorapugmsbl. Jorapupmuueckasi pyHkuus 30 14 OK 01,

Tema 11.1 Coaep:xxanue yueOHOro MaTepHuaJia 2 0 OK 02,
Jlorapugm yucJaa. | Jlorapupm uncna. JlecsaTuuHbIi 1 HATYpaIbHBIN JOTapupMBI, 2 OK 03,
JecaTHIH b U | 4uCcio € OK 04,
HATYpPAJIbHbIN OK 05,
Jorapupmsl, YHCJI0 € OK 07,
Tema 11.2 Coaep:xanne y4e0HOr0 MaTepuajia 6 4 IK 1.1,
CpoiicrBa Jiorapugmos. | CpoiicTBa jorapupmos. Onepartiust JorapupMHUpPOBAHUSI. 2 IK 2.1
Onepanust IpakTnyeckoe 3ansitue Ne 36 Pemenue mnpumMepoB 1o 2 2
JIorapu(pMupoOBaHHS onpeeJeHuI0 Jorapu¢pmos u no OCHOBHOMY

JorapupmMmuueckoMy TOKIEeCTBY

IIpakTuyeckoe 3ansitue Ne 37 PemeHue npuMepoB mo 2 2

cBoiicTBam Jiorapugpmos
Tema 11.3 Coaepxkanue y4eOHOIro MaTepuaa 4 2
Jlorapudgmmnueckas Jlorapugmuueckasi QyHKIUS U €€ CBOMCTBA 2
¢byHKuHsl, ee CBOiiCTBA Ilpakruyeckoe 3ausitue Ne 38 Ilocrpoenne rpadgukos 2 2

Jorapupmuyeckoilt pyHkuun
Tema 11.4 Conep:kanue y4eOHOTr0o MaTepuaJa 6 4
Pemenne [Tonatue norapupmMUUECKOro ypaBHEHHUs. TpHU OCHOBHBIX METOJA 2
JorapupmMmuyeckux pemieHns  JiorapuMUYECKHX  ypaBHEHHMIl:  (QyHKIHMOHAJIBHO-
yYpPaBHeHH U | rpaduvecKui, METOJ BBEICHUS HOBOH [IEPEMEHHOM.
HEPABEHCTB Jlorapudmuueckrue HepaBeHCTBA

IIpakTnuyeckoe 3anaTHe Ne39 Pemenue Jorapupmmuyeckux 2 2

YPaBHeHUil

IIpakTnueckoe 3ansaTHe Ne4() Pemenue JiorapupmMuyecKux 2 2
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HEPABEHCTB
Tema 11.5 Coaep:xkaHue y4eOHOro MaTepuaJia 2 0 0
Cucrembl AJNTOpUTM  PELICHMs CHUCTEMbl ypaBHEHMH. PaBHOCWIBHOCTB 2
JIorapu(pMHU4YecKUuX Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB
YPaBHEHUI
Tema 11.6 Coaep:xanue yueOHOIro MaTepuaJia 4 2 2
Jlorapupmsbl B npupoae | [Ipumenenne norapudma. Jlorapudmuyeckas cvpanb B MPHPOJIE. 2
U TeXHUKe Ee MmaTematuyeckue cBOWCTBa
2 2 2
Tema 11.7 Coaep:kaHue y4e0HOIro MaTepuaa 6 2 0
Pemenue 3aga4. | Jlorapudmuaeckas GbyHKIHS. Pemenue NpoCTeHIIuX 4
Jlorapugmsi. JorapupmMuuecKux ypaBHeHHU
Jlorapudmuveckas IMpakTuueckoe 3ansitne Ned2 BeIimosHeHHEe KOHTPOJbHOM 2 2
byHKHst padoTsl o Teme «Jlorapugmel. Jlorapudmuueckas GpyHKIMD)
Pa3nes 12. MHokecTBa. JJ1eMEHThI TeOpHH rpadoB 14 6 4 OK 01,
Tema 12.1 Copep:xaHue yueOHOI0 MaTepuaja 2 0 0 OK 02,
MHuoxecTBa [Tonstue MHOXkecTBa. IlonMHOkecTBO. Oniepaiivi ¢ MHOKECTBAMU 2 OK 03,
Tema 12.2 Conepskanue y4e0HOTo MaTepHaja 4 2 2 OK 04,
Omnepanuu Onepanuu ¢ MHOXECTBaMH. 2 OK 05,
C MHOKECTBAMH 2 2 2 OK 06,
OK 07
MK 1.1,
Tema 12.3 Coaep:xanue y4e0HOro MaTepualia 4 2 2 [K 2.1
I'padni ITonsrue rpada. Cs3Hbl rpad, 1epeBo, UKI rpad Ha MIOCKOCTH 2
2 2 2
Tema 12.4 Coaeprxanue yueOHOIro MaTepuaJia 4 2 0
Pemenue 3aja4. | Onepauu ¢ MHOXecTBaMU. OmMCaHME pEaNbHBIX CUTyaluil C 2

Mmuoxecrsa, I'papbr u

MOMOIILI0 MHOKECTB. [IprMeHenue rpadoB K pelieHuIo 3aia4
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X IpUMEHeHHe IIpakTnyeckoe 3anaTHe NedS BpinojHeHHe KOHTPOJIbHOM 2
padorel 1o Teme «MHoxkecTBa. I'padbl.n»
Pa3nes 13. Di1eMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPUHU BEPOSATHOCTE 22 OK 01,
Tema 13.1 Copep:kaHue y4eOHOT0 MaTepuaia 2 OK 02,
OcHoOBHbBIE nouaTus | [lepectaHOBKHU, pa3MEIICHUSI, COUCTAHHUSI. 2 OK 03,
KOMOUHATOPUKH OK 04,
Tema 13.2 Conepxanne y4eGHOro MaTepuaia 2 OK 05,
CoObiTHEe, BepoATHOCTH | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TeopemMbl O BEpOSTHOCTH 2 OK 07,
coobiTusi. Cll0jKeHHe M | CyMMBbI  COOBITHI. YCIIOBHas BEPOSTHOCTb. 3aBUCHMbBIE U IK 2.1
YMHOKEHHE HE3aBUCHMBbIE COOBITHs. TeopeMbl O BEPOATHOCTH HPOM3BEICHUS
BEPOSITHOCTEH COOBITHIA.
Tema 13.3 Coaep:xaHue yueOHOro MaTepuaJia 4
BeposiTHOCTH B | OTHOCUTeNbHasE 4acToTa COOBITHS, CBOWCTBO €€ YCTOHYHMBOCTH. 2
npogeccuoHaIbLHBIX Cratuctuueckoe onpezesneHne BepoaTHOCTH. OlleHKa BEpOSTHOCTU
3ajgadax COOBITHSL.
IIpakTnueckoe 3ansitue Ned6 Pemenue 3aga4 Ha OLEHKY 2
BEPOSATHOCTH COOBITHS.
Tema 13.4 Coaep:xaHue yueOHOro MaTepuaJia 4
Juckpernast ciay4yanHasi | Bunsl ciydalinpix BenuuuH. OnpeneneHue JUCKPETHON CllydaiHOU 4
BeIMYMHA, 3aKOH €€ | BeIMUMHB. 3aKOH pacnpelejieHUsl AUCKPETHOH ciy4daiiHou
pacnpeneaeHus BeJIMYMHBI. Ee 4lCcI0BbIe XapaKTepUCTHKH
Tema 13.5 Conep:kanue y4eOHOI0 MaTepuaa 4
3agaun Baprnanmonnsii  psaa. Ilomuron  4actor W rHUCTOrpamma. 2
MaTeMaTH4ecKoil CraTucTHYecKHe XapaKTePUCTUKHU psiia HaOII0JaeMbIX JTaHHBIX
CTATHCTHKH IIpakTuyeckoe 3anaTue Ned7 Pemienue 3a1a4 Ha COCTaBJIeHHE 2
MOJIMTOHA YACTOT
Tema 13.6 Conep:kanue y4eOHOIro MaTepuasa 2
CocraBiieHne Ta0JIHI H 2
AUATPAMM Ha NPaKTHKe
Tema 13.7 Coaeprxanue yueOHOro MaTepuaia 4
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Pemenne 3aaad. | DneMeHTsl KomMOuHaTOpuku. COOBITHE, BEpPOATHOCTH COOBITHS. 2
JIeMeHTbI CiioxeHre 1 YMHOKEHUE BEPOSITHOCTEN
KOMOUHATOPHKH, IIpakTnueckoe 3ansaTHe Ne 49 Bpino/iHeHHe KOHTPOJIbLHOM 2 2
CTATHCTHKH M TEOPHH | padoThl MO TeMe «JeMeHTbl KOMOMHATOPUKH, CTATHCTUKHU U
BEPOSITHOCTEH TEOPUH BePOSITHOCTEI
Pa3znen 14. YpaBHeHHs H HEPpABEeHCTBA 24 10 2 OK 01,
Tema 14.1 Coaep:xaHue yueOHOro MaTepuaJia 4 2 0 OK 02,
PaBHOCHIILHOCTH PaBHOCHJILHOCTH ~ ypaBHEHMH W  HepaBeHCTB.  OmnpeseneHusl. 2 OK 03,
YPaBHEHU u | OCHOBHBIE TE€OPEMbl PAaBHOCHIBHBIX IEPEX0/JAX B yPaBHEHUSAX U OK 04,
HEPaBEHCTB. OOmme | HepaBeHcTBax. OOmMe MeTOABbI pellleHUs] YPABHEHUIl: mepexoj OK 05,
MeTO/IbI peleHus: OT paBeHCTBa (YHKHMIi K paBeHCTBY apryMeHTOB st OK 06,
MOHOTOHHBIX (YHKUOMH, METOJ pAa3J0KEHUS Ha MHOXXHTEIH, OK 07,
METOZl  BBCJCHUS  HOBOM  MEpPeMEHHOW,  (YHKIIMOHAIbHO- K 1.1
rpaduuecKuil MeToJ
IIpakTuyeckoe 3anaTue Ne S50 Pemenue 3aganuii  Ha 2 2
PABHOCHJILHOCTH YPABHEHHUIl
Tema 14.2 Coaepxanue y4eOHOro MaTepuaJa 4 2 0
I'padguyecknii Meroj | O6mue MeToAbl pelIeHHs HEPaBEHCTB: IMEpPeXo]] OT CpaBHEHHUS 2
pelieHHs1  YPaBHEHMH, | 3HaueHUN (QYHKUMH K CpPaBHEHUIO 3HAYEHUH apryMeHTOB IS
HEPABEHCTB MOHOTOHHBIX (DYHKIMIA, METOJI WHTEPBAJIOB, (YHKIMOHAIBHO-
rpapudeckuit Metos. I'paduueckuii MeToa perieHus ypaBHEHUH U
HEPaBEHCTB
IIpakTnuyeckoe 3ansitue Ne 51 Pemenue ypaBHeHHMH 2 2
rpagu4yecKumM crnocodom
Tema 14.3 Coaeprxanue y4eOHOro MaTepuaia 4 2 0
YpaBHenust u | Onpenenenne Mopayis. PackpblTHe MOIyash 1O ONPEIENICHHUIO. 2
HepaBeHCTBa ¢ MoayJeM | [Ipocreifine ypaBHeHUs U HEpaBeHCTBA ¢ MoxyJiieM. [Ipumenenue
PaBHOCHUJIBHBIX MEpPEXOJ0B B OIpPEAEICHHBIX TUIAX YpaBHEHUH H
HEPABEHCTB C MOJYJIEM
IpakTnyeckoe 3ansaTHe Ne 52 Pemenue ypaBHeHHWH H 2 2
HEPABEHCTB C MOAYJIeM
Tema 14.4 Coaeprxanue yueOHOro MaTepuaia 4 2 0




27

YpaBHeHus u 3HakoMcTBO ¢ napamerpoM. llpocreiiiine  ypaBHeHHs U 2
HepaBeHCTBA € HEPaBEHCTBA C MapaMETPOM
napaMerpamMu IIpakTuyeckoe 3ansaTue Ne 53 Pemienne ypaBHeHUHl u 2 2
HEPABEHCTB C MapaMeTpPoM
Tema 14.5 Coaeprxanue yueOHOro MaTepuaJa 4 2 2
Cocrasienue u pemenne | [Ipumenenne ypaBHEHUN B pelIEHHMM TEKCTOBBIX 3a7ad B 2
npogecCHOHAIBHBIX npodecCHOHATBLHON JeSITeTbHOCTH CTIeUAINCTA o
32a4 € NOMOIIBIO | KOMIIBIOTEPHBIM CUCTEMaM.
YPaBHeHHUil 2 2 2
Tema 14.6 Coaep:xaHue yueOHOro MaTepuaJia 4 0 0
Pemenne 3aga4. | OOue METoIbl PEIICHUs] YpaBHEHUM. Y paBHEHUSI U HEPABEHCTBA C 4
YpaBHeHus1 U | MOJyJIEM U C IapaMeTpaMu
HepaBeHCTBA
3ayeTHOeE 3aHATHE MO IIpakTuyeckoe 3ansaTue Ne 55, 2 2
pasaeaam 1-14 BoinoJiHeHHe 3a4eTHBIX 3a1aHuil o pa3aeiam 1-14
334 110 34
IK3aMeH 6
Beero | 340
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3. YCJIOBUA PEA/IN3ALUU ITPOT'PAMMBI JUCIIUAIIJIMHBI
MATEMATHKA
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecieYeHn 1o

Peanmzanus yaeOHON AUCIUIUTMHBI TpeOyeT HATM4Hs yueOHOTro kabuHeTa MaTeMaTHKH.

O6opynoBanue yaeOHOT0 KaOWHETa: TOCAJOYHBIC MECTa 10 KOJIMYECTBY 00YJIArOIIUXCS;
pabouee MeCTO IpenogaBaTes, J0CKa.

Texuuueckue cpencTBa 00ydeHUs: KOMITBIOTED C JIMIEH3MOHHBIM IPOTPAMMHBIM
o0ecrieyeHreM, SKpaH, MyJIbTHMEIHAIIPOSKTOP.

3.2. UuopMmannoHHOe o0ecniedyeHre peaju3aluu NporpaMmbl

OcHoBHasi iuTeparypa
1. bammakoB M.MU. Maremaruka: yuebHoe wusnanue/bammakos M.M. — Mocksa:,
Axanemusi, 2024, -288c. (Ob6meodpa3oBaTenbHas moAroTopka B yupexaenusx CII1O). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705785/
2. bammakoB M.U. Martemaruka: 3anaunuk: yaeOHoe m3nanue/bammvakos M.1. — Mockaa:,
Axanemus, 2024, -432c. (O0meo6pa3oBarensHas noaroroska B yupexaenusx CIIO). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

I[OHOJ'IHI/ITQJILHI)IC HCTOYHHKH

1. Maremaruka: anredpa ¥ Hadalla MaTeMaTUYECKOro aHanu3a reomerpus. ['eomerpus. 10-
11 knacc. ba3oBblif 1 yriy0néunblii ypoBuu : YueOnuk / JI.C. AtanacsH, B.®. Byrys3os,
C.b. KagomrieB [u ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. Maremaruka: anreOpa W Havaja MaTeMaTHYeCKOro aHalin3a reomeTpus. Aurebpa u
Havanma marematudeckoro anHamuza 10-11 kmacc. ba3oBblit u yriayOGn€HHBIN ypOBHU :
Vuebnuk / UILA. Amumos, FO.M. Konsrun, M.B. TkauéBa [u np.] — Mocksa :
[TIpoceemenne, 2023. — 464 c. — ISBN 978-5-09-107210-5. — URL:
https://book.ru/book/951213

3. Bepnep, A.Jl.. Marematuka: Anrebpa ¥ Havajga MaTeMaTHYECKOTO aHAlM3a T€OMETpHs
10 xmacc bazoBbiii ypoenb : YueOunuk / A.Jl. Bepuep, A.Il. Kapn — Mocksa :
[IpocBemenne, 2022. — 368 c. — ISBN 978-5-09-099448-4. — URL:
https://book.ru/book/951215

4. Bepnep, A.JI.. Marematuka: Anre6pa 1 Hadyajga MaTeMaTUYECKOTO aHATN3a TeOMETPUS
11 knacc bazossiit ypoBens : Yueonuk / A.JI. Bepuep, A.Il. Kapn — Mockga :
[Tpoceemienne, 2022. — 240 c. — ISBN 978-5-09-099449-1. — URL:
https://book.ru/book/951216

5. boromonoB H. B. Ilpaktuyeckoe 3aHATHE MO MaTeMaTHKe: Y4eOHOE MocoOue s
TeXHUKYMOB. — M.: Bercm. mik., 2023.

6. COopHuk 3a1a4 mo MmaTematuke: YueOHoe mocodue / A.A. lanasH. - [IpodeccuonanpHoe
obpazoBanue, 2023.
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB
OCBOEHMSA JMCHUIIJIMHBI MATEMATHUKA

KonTposib u omeHka pe3yibTaToB
MIPEMno/iaBaTesieM B MPOIIECCE MPOBEICHUS 3aHATUH.

OneHka Ju4YHOCMHBIX PE3YIbTATOB O00ECIEUMBACTCS B XOJ€ peau3allid BCeX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPOLIECcca, BKI0Yas BHEYPOUHYIO IEATEIBHOCTD.

OneHka AOCTH)XECHUS MemanpeoMemHblX Pe3ylibTaToB MPOBOIUTHCS B XO/€ TEKyIIeH U
MPOMEKYTOUHOM arrectannu. OUEeHUBAaETCS JOCTHXKEHUE KOMMYHHKATUBHBIX U PETYISATUBHBIX
JNeicTBUIl (HABBIKM COTPYAHHUYECTBA, CAMOOPraHU3AllMH, CAMOCTOSTEIbHOCTH OLIEHWBAHUS
CUTyalldd W TPUHATUS PEHICHHUS, CaMOCTOSTEIHHOCTH WH(POPMAIIMOHHO-TIO3HABATEILHOU

OCBOCHHA  JUCHUIINIMHBI  OCYIHCCTBIIACTCA

JCSATEIBHOCTH).

IIpenmeTrHble pe3yabTaThl O0beKT KOHTPOJISA ®opMBbI M METO/ABI
€ y4eToM KOHTPOJISA 1 OLICHKH
npogeccHOHAIBHOM | Ppe3yJabTaTOB 00y4YeHHs
HANPABJECHHOCTH
IIP 01. Bmagenune meTomamMu OK 01 — OK 07, Y CTHBIN Onpoc
JIOKa3aTenbCTB, anroputMmamu pemenns | [IK 1.1, TIK 2.1 MaremaTnyecKuii TUKTAHT
3ajiay; ymMeHue hopMyaupoBaTh NunuBuayanbHas
OIpe/IeNICHNUs, aKCUOMBI U TEOPEMBI, camocCTosITeNIbHas paboTa
IIPUMEHATH UX, IPOBOJUTH [TpakTuyeckue paboThl
JIOKa3aTeNbHbIE PACCYKICHUS B X0 KonTtponbHas padora
penieHus 3a1ay; DK3aMeH
ITP 02. YmeHue onepupoBaTh OK 01 - OK 07, YcTHbIN onpoc
HNOHATUSAMM: CTENEHb YUCIIA, JIorapuhm IIK 1.1, IIK 2.1 MareMaTuyecKkuii TUKTaHT
YHCJIa; YMEHUE BBIIOJIHATH BBIUYUCIICHNE WnauBuayanbHas
3HaYeHUH 1 peodpa3zoBaHus caMmocTosiTeNbHas paboTa
BBIPAKEHUM CO CTEIEHSAMHU U [IpakTueckue paboThI
norapudmamu, mpeodpa3oBaHus JPOOHO- KonTponbHas pabota
palMOHAJIbHBIX BBIPAXKEHUN; DK3aMeH
ITP 03. VYmeHue onepupoBaTh OK 01 - OK 07, YeTHBIN onpoc
MIOHATHSIMHA: PAllHOHAJIBHBIE, IIK 1.1, IIK 2.1 MareMaTH4eCKHUM JUKTAHT
UPpaLMOHAIIbHBIE, IOKA3aTEIIbHBIE, NunuBuayanbHas
CTENEeHHbIE, JorapuPMHUUECKUE, camocTosITeNbHas paboTa
TPUTOHOMETPUYECKHUE YPABHEHUS U [TpakTyeckue paboThl
HEPAaBEHCTBA, X CUCTEMBI; KonTposnbHas pabora
OK3aMeH
I1IP 04. YMeHue onepupoBaTh OK 01 -OK 07, YcTHBII onpoc
HOHATUAMU: (DYHKIIHS, HETIpEphIBHAS IIK 1.1, IIK 2.1 MareMaTnyecKkuii TUKTaHT
GbyHKIMS, TPOU3BOIHASA, TIepBOOOpa3Hasi, NHnnBunyansHas
OIIpEEIIEHHBIM HHTETPAl; YMEHHE caMmocTosiTeNbHas paboTa
HaXOJUTh IMPOU3BOJIHBIE AIIEMEHTAPHBIX [IpakTrueckue paboOThI
(byHKLUH, UCTIONB3YS CIIPABOYHBIE KonTtponbHas padora
MaTepHalbl; NCCIEA0BATh B IPOCTEHUIINX DK3aMeH
ciyyasix (QyHKIIMM Ha MOHOTOHHOCTB,
HaXOJUTh HauOOJbIINE U HAUMEHbILINE
3Ha4YeHUs (QYHKIUN; CTPOUTH TpaduKu
MHOTOYJICHOB C UCIIOJIb30BAaHUEM
anmnapara MaTeMaTUYECKOT0 aHaIN3a;
IPUMEHSITh TPOU3BOJIHYIO MPU PEIIEHUHN
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3ajjay Ha JBM)KEHUE; peIlaTh PaKTHKO-
OpUEHTUPOBAaHHBIE 3a/1a4H Ha
HauOOJIbIINE U HAUMEHbIINE 3HaYCHNU,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U
YCKOPEHHS;

ITP 05. VYmeHue onepupoBaTh OK 01 —OK 07, VYcTHbIl onpoc
MOHATUSMHU: palliOHATbHAs (QYHKIIHS, IIK 1.1, IIK 2.1 MareMaTH4ecKuil JUKTAHT
nokaszareiabHas (yHKIHSA, CTeIICHHAS NunuBunyansHas
byHKIMS, TorapudmMudeckas GyHKINS, caMoCTOsATeNIbHAas paboTa
TPUTOHOMETPHUUYECKUE (DYHKIHH, [TpakTuyeckue paboThI
oOpaTHble PYHKIIMH;, YMEHUE CTPOUTH Kontponbnas pabota
rpaduKy U3y4eHHbIX (QYHKINH, DK3aMeH

UCIIOJIb30BaTh TpaduKy MPU U3YUCHUU

IIPOLIECCOB U 3aBUCUMOCTEH, IIPH

pEeIIeHnH 3aa4 U3 IPYTuX y4eOHbIX

IIPEIMETOB U 3a/1a4 U3 pealbHON KU3HU;

BbIpaxaTh opMyIamMH 3aBUCUMOCTH

MEX/y BEJIMYNHAMU,

[P 06. VYMeHue pematb TEKCTOBBIE OK 01 -OK 07, YcTHbIi onpoc

3a/1a4d pa3HbIX TUIIOB (B TOM YHCIIC Ha IIK 1.1, IIK 2.1 MareMaTu4eCcKuil JUKTAHT
MPOLIEHTHI, JOJIH U YacTH, Ha IBUKEHUE, NuauBuayanbHas
paboTy, CTOUMOCTb TOBAPOB U YCIIYT, camocCTosATeNbHas paboTa
HAJIOTH, 33J1a4M U3 00JIaCTH YIpaBlICHUS [TpakTueckue paboThI
JMYHBIMHU U CEMEHHBIMU (PUHAHCAMM); KonTposabnas padora
COCTaBIISITh BBIPAXKCHHUSI, yPABHEHUS, DK3aMeH

HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO

3a/1a4u, UCCJIEI0BATh MOJTYyYEHHOE

pelIeHNE U OLIEHUBATh

PaBJOI01I00HOCTh PE3YJIbTATOB;

ITP 07. YMmeHue onepupoBath OK 01 —OK 07, YcTHBIN onpoc
MOHATUSIMH: CpEIHEE apuPMETHUECKOE, K 1.1, TIK 2.1 MaremaTuyecKui JUKTaHT
MearaHa, Hauobosblllee 1 HaUMEHbIIee NunuBunyansHas
3HA4YEHMs, pa3Max, JUCIEpCHs, caMmocCTosITeNbHas paboTa
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO [IpakTueckue paboOThI
Habopa; yMEHUE U3BJICKATh, KonTpomnbHas pabora
WHTEPIPETUPOBATH HH(POPMAITHIO, DK3aMeH
MPEJICTaBICHHYIO B TaOIUIaX, HA

auarpammax, rpadukax, OTpaskaroulyro

CBOICTBA peaJIbHBIX ITPOLIECCOB U

SBJICHUH; TIPEJCTABIATH HH()OPMALIHIO C

MIOMOIIBIO TAOIUI] U TUarpaMm;

UCCJIEIOBATh CTATUCTUYECKHE JJaHHbBIE, B

TOM YHUCJIE C IPUMEHEHUEM TpadUuIeCKIX

METOJIOB M 3JIEKTPOHHBIX CPE/ICTB;

ITP 08. VYmeHue onepupoBaTh OK 01 —OK 07, YeTHBIN onpoc
MOHATHUSIMU: CIIyYalHBINA OMBIT U K 1.1, IIK 2.1 MaremaTH4eCcKuii TUKTAHT

cilyyaifHoe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUNCIIATH BEPOSITHOCTD C
MCIIOJIb30BaHUEM TpapUUeCKUX METO/IOB;
IPUMEHSATH (POPMYIIBI CIIOKEHUS U
YMHOKEHHS BEPOSATHOCTEN,

WNunuBuyansHast
camocTosITeNbHas paboTa
[TpakTuyeckue paboThI
KonTponbHas pabora
OK3aMeH
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KOMOWHATOpHBIC (HDaKTHI U (POPMYIIBI TIPH
pEIIeHUH 3a1a49; OIICHUBATH BEPOSITHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aifHBIMU BEJIMYMHAMH; YMEHUE
MPUBOJIUTH TIPUMEPHI TIPOSIBIICHUS
3aKOHA OOJBIIMX YHCEN B MPUPOTHBIX H
OOIIECTBCHHBIX SBJICHUSIX;

ITP 09. YmeHue onepupoBaTh OK 01 —OK 07, VYcTHbIl onpoc

MOHATUSMHU: TOUKa, mpsimasd, miockoctsb, | [IK 1.1, I[TK 2.1 MareMaTH4eCKHH JUKTAHT

IIPOCTPAHCTBO, ABYTPaHHBINA yrod, WNunuBunyansHas

CKpELIMBAIOIINECS MPSIMbIE, camocTosITeNbHas paboTa

[apauIeJIbHOCTD U NEPIIEHIUKYISIPHOCTh [TpakTuyeckue paboThI

MPSAMBIX U IJIOCKOCTEM, YTOJl MEXIY Kontponbnas pabota

IPSIMBIMU, YTOJI MEKY IPSIMON U DK3aMeH

IJIOCKOCTBIO, YTOJI MEKY IIIOCKOCTSIMU,

paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,

PacCTOSIHUE MEXIY IPSIMBIMH,

PacCTOsSIHUE MEX]Y INIOCKOCTSMY;

YMEHUE UCI0JIb30BaTh MIPU PELICHUU

3a[a4 U3y4eHHbIE (PAKTHI U TEOPEMBI

IJIAHUMETPUH; YMEHHE OLIEHUBATh

pa3Mepbl 00BEKTOB OKPY)KAIOLIETO MUPA;

P 10. VYmenne onepuposars | OK 01 — OK 07, YcTHBI onpoc

NOHATUSMU: MHororpanuuk, cedenue | [IK 1.1, T1IK 2.1 MareMaTH4eCKHUM JUKTAHT

MHOTOTPaHHHKa, KyO, Mapajulelenunesn, NunuBuayansHas

pu3Ma, nUpaMua, ¢burypa U camocCTosITeNIbHas paboTa

[IOBEPXHOCTb  BpALCHUS,  LWIMHID, [TpakTyeckue paboThI

KOHyc, Imap, cdepa, cedeHuss (Urypsl KonTpomabHas pabora

BpallleHUs, IUIOCKOCTb,  Kacarolascs OK3aMeH

chepbl, LMIMHApPA, KOHYyca, IUIOLIA/b

MIOBEPXHOCTU  INUPAMMIBL,  MPU3MBI,

KOHyca, ILWIMHIpPA, IUIOMaas cdepsl,

o0beM KyOa, IPSIMOYTOJIBHOTO

napajuiesienumnesna, TUPaMUIbl, MPU3MBI,

LWIMHIpa, KOHyca, IIapa; yMEHHE

n300paxarb MHOTOTpPaHHUKHU u

MIOBEPXHOCTU BPALIEHMS, UX CEYEHHUS OT

PYKH, C  TIOMOIIbIO  YEpPTEXHBIX

MHCTPYMEHTOB M JIEKTPOHHBIX CPEJICTB;

YMEHHE pacro3HaBaTh CHUMMETPHUIO B

IIPOCTPAHCTBE; YMEHHME pAaclO3HaBaTh

IIPABWJIbHBIE MHOTOI'PaHHUKY;

ImP 11. Ymenne onepuposars | OK 01 — OK 07, YeTHBIN onpoc

MOHATUSMHU: JIBOKEHHE B mpoctpaHcTse, | [IK 1.1, ITIK 2.1 MareMaTnyeckuii TUKTaHT

noJo0Hble (UTYpBl B MPOCTPAHCTBE; NunuBuayansHas

UCIIOJIb30BaTh  OTHOUIEHHE  IUIOMIAJei camocTosITeNbHas paboTa

MOBEPXHOCTE U 00BEMOB MMOJOOHBIX [TpakTuyeckue paboThI

buryp npu pernieHuu 3aaad; KonTposabnas pabora
OK3aMeH

[P 12. Ymenue  Berumcaate | OK 01 — OK 07, VYcrHbIii onpoc

reoMerpuueckre  BenuuuHbl  (anuHa, | [IK 1.1, 11K 2.1 MareMaTHu4ecKuil TUKTAHT

yroy, IJOW@Ab, O0bEM, IJIOAMb WnauBuayanbHas
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MOBEPXHOCTH), HCIONB3Ys] HM3yYCHHBIC
(bOpMYIIBI U METO/THI;

caMoCTOsATeNIbHas paboTa
[TpakTuyeckue paboThI
KonrtponbHas padora
DK3aMeH

P 13. VYmenue onepupoBars | OK 01 — OK 07, YcrHblii onpoc
NoHATUSAMU: TpsiMoyrosibHast cuctema | [IK 1.1, TIK 2.1 MaremaTuyecKui JUKTaHT
KOOpJMHAT, KOOPJAWHATHl TOUYKH, BEKTOD, NnauBuayanbHas
KOOPIUHATHI BEKTOpa, CKaJISIpHOE caMmocTosITeNbHas padoTa
MIPOU3BEICHUE, YTOl MEXIY BEKTOPaMH, [IpakTrueckue paboThI
CyMMa BEKTOPOB, ITPOU3BEJICHUE BEKTOpa KontponbHas padora

HAa YHWCJIO; HAXOAUTh C IOMOIIBIO DK3aMeH

M3Y4YEHHBIX dbopmyn KOOPJAMHATHI

CepeIuHbl OTPE3Ka, PACCTOSHUE MEXKAY

JIBYMSI TOUKaMU;

ITP 14. Ywmenwue BoiOMpath noaxoasaniuii | OK 01 — OK 07, Y CTHBIN Onpoc
M3Y4YEHHBIN MeTo i pemeHus 3anaym, | [IK 1.1, TIK 2.1 MaremaTnyecKuii TUKTAHT

pacrio3HaBaTh MaTeMaTH4eckue (akThl U
MaTE€MaTU4YeCKHe MOJEIH B IPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSX, B HUCKYCCTBE;
yMeHue IIPUBOJUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITUH POCCUICKOU
Y MUPOBOM MaTeMaTU4E€CKON HayKH.

NunuBunyansHas
camocCTosITeNIbHas paboTa
[TpakTrueckue paboThI
KonTpoabnas padbora
Ok3aMeH




