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PaGouas mporpamma yueOHOW aucHUIUIMHBI «Marematukay pa3paboTaHa Ha OCHOBE
tpeboBanuii  PI'OC  cpemnero  obmero  o0Opa3oBaHUS,  YTBEPKACHHOTO  MPHUKA30M
Mumnnpocsemenuss Poccun Ne 413 or 17.05.2012 (akryanbHas pepakuus), GdeaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeIHEro oO0Iero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukaszom
Munnpocsemenuss Poccun ot 18.05.2023 No 371 (akryanpHash pemaKiivs), pacIOpsKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaennn Konnenmuu
npenofaBaHus  00HmEOOpa30BAaTENbHBIX  JUCHUIUIMH € y4eTOM  NpOQecCHOHANbHON
HANpaBJICHHOCTH MPOTPAMM CPEAHEr0 MPopeCCHOHATFHOTO 00pa30BaHus, peau3yeMbIX Ha 0aze
OCHOBHOTO 00111ero 00pa3oBaHus»; MUChMa JlernapraMeHnTa rocy1apcTBeHHON MOJIMTUKY B cepe
CpeaHero  MpoQecCHOHATbHOrO  00pa3oBaHMs M HPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocemienus: Poccun «O HampaBieHnn pekoMeHmanuii» ot 1 mapta 2023 1. No 05-592
(PexoMeHmanu 1o peanu3alMM CpPeAHEro oOlmiero oOpa3oBaHMsl B TMpeaenax OCBOCHUS
0o0pa3oBaTeNbHOIl MPOrpaMMbl  CPEAHEr0 MPOQPECCHOHAIBHOIO OOpa30BaHMs), METOIUKHU
npenojaBaHusi o0IIeo0pa3oBaTeIbHON IUCUUILTMHBI «MaTemaTukay M NpUMEpPHON paboueit
nporpaMMbl  0011€00pa30BaTEIbHON AUCHUIUINHBL «MaTtemMaThuka» s 1pohecCHOHATBHBIX
00pa30BaTeNbHbIX OpraHU3aliil yTBEpKICHHbIX Ha 3aceqaHuu COBeTa 10 OLEHKE COJIEpKaHus U
KayecTBa MNPHUMEpPHBIX pabouymx mporpaMMm  oOIIe00pa3oBaTENbHOIO M COLMAIBHO-
TYMaHUTAapHOTO LHUKIOB CpeaHero mpodeccuonansHoro obpazosanus ®I'bOY AIIO UPIIO,
nportokonn Ne 14 ot 30.11.2022 r., denepanbHOr0 TrOCYAapCTBEHHOTO 00Opa30BaTEIHHOIO
crangapra (nanee — ®I'OC) nmo cnemumansHocTy 38.02.02 «CtpaxoBoe neno (10 OTPACIIIM)»
yTBEpKACHHOTO prkazoM Munmnpocemenus Poccun Ne 555 ot 21.07.2023 1.

Opranuzanus-pa3padorunk: Cankr-IlerepOyprckoe rocyapcTBeHHOE 010 KETHOE
npodeccuoHabHOE 00pa3oBaTesibHOE yupexaeHue «Kommemk
ABTOMATHU3AIIMH MTPOU3BOJICTBAY.

[Tporpammy cocraBuna Iloxunaea C.B., mnpenomaBarens CII6 I'BIIOY  «Komnemxk
aBTOMATU3alMH [TPOU3BOJCTBAY.

[Iporpamma paccMoTpeHa W o00peHa Ha 3acelaHuu pabodei rTpynmbl, TpoTtokon Ne 7
ot 14.05.2024 r.
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1. IACIIOPT PABOUYEM [TPOI'PAMMBI YYEBHOM JUCHUITITUHBI
«MATEMATUKA)»

1.1. MecTto y4yeOHOIi AMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOW MPOrpaMMbl
CI1o

Oo6meoOpa3oBaTenbHas ydeOHas AUCHUILIMHA «MareMaThuka» sBISETCS 00sM3aTeIbHON
4acThi0  0OIIEOOPa30BATEIBHOTO  IMKJIA OCHOBHOH  00pa30BaTeIbHOW MPOrpaMMbl B
cootBercTBUU ¢ PI'OC no cnenuanbHocT 38.02.02 CtpaxoBoe 1eno (1o oTpacisMm).

1.2. llesu ¥ MUIaHUPYeMBble pPe3yJIbTAThl 0CBOCHHS Y4eOHOH M CIUILIMHBI

1.2.1. lesn y4eOHOM IMCHUILIMHBI B COOTBETCTBUM ¢ coaepxkaHuem POII

COO

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

- (¢opMHpoBaHHE UEHTPAJIBHBIX MAaTEMAaTHYECKUX TMOHATUN (YMCIIO, BEIMYMHA,
reomMeTpuueckas  Qgurypa, INepeMEHHas, BEpPOSTHOCTb, (QYHKIUSA), OOECIeUUBAIOIIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- nojBeieHue OOy4yarolMXCsi Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3alMOCBSA3M MaTEMaTHKU U OKPYXKAIOLIEr0 MUpa, IOHMMaHWE MAaTeMaTHKU KaK 4acTH 0Ouiei
KYJIBTYpBbl 4EJI0BEUYECTBA;

- DPa3BUTUE HUHTEIUICKTyaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH OOy4aroumxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEN0BATEIbCKUX YMEHUH, KpUTUYHOCTH MBILUIEHHUS, HHTEpECa
K U3Y4YEHUIO MaTEMaTHKU;

- ¢opmupoBaHue (yHKIMOHAIBHOW  MaTEeMAaTH4YEeCKOH  TIPaMOTHOCTH:  yMEHUS
pacrno3HaBaTh MaTeMaTUYECKUE aClEKThl B PEAIbHBIX KU3HEHHBIX CUTYallUsX U MPU U3YUYEHUU
JpYrux y4eOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (popMyInpoBaTh
X Ha $3bIKE MAaTeMAaTUKH U COo3JaBaThb MaTeMaTHYeCKHE MOJIEIH, MPUMEHSITb OCBOEHHBIN
MaTeMaTHYeCKUui anmapar Ui peuleHus NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLIEHUBATh [TOJIYYE€HHBIE PE3YJIbTATHI.



1.2.2. [lnanupyemMble pe3yJbTaThbl 0CBOEHHs 00111€00pa30BaTe/IbHONM YUeOHO TUCHHUILUIMHBI B cOO0TBeTCTBUM ¢ TpedoBanusimu ®I'OC COO u

eorocC Ccuo

Kon u HaumeHoBaHUe
¢opMupyeMbIX KOMIIETEHIIUI

HJIaHpreM])Ie PE3YJbTAThI OCBOCHUA TUCHHUILIMHBI

JIn4HOCTHBIE Pe3yJabTaThbl

METaHpeI[MeTHbIe PeE3yJabTaThl

HpellMeTHbIe PE3yJAbTAThI

OK 01. Bri6bupatb crioco0sr
peleHus 3ana4y
po¢eCCHOHATBHOM
JIeSITEIIFHOCTH IPUMEHHUTEITLHO
K Pa3IMIHBIM KOHTEKCTaM

OK 02. Ucnonp3oBath
COBPEMEHHBIE CPECTBA ITONCKA,
aHaJIM3a ¥ NHTEPIIPETALUH
nHdopmanuu u
nH(pOpMAIMOHHBIE TEXHOJIOTHH
JUISl BBITIOJTHEHUS
npodeCCHOHATIBHBIX 3a7ay;

OK 03.IInanupoBats u
peanu30BBIBaTH COOCTBEHHOE
npodeccruoHabHOE 1
JIMYHOCTHOE pa3BHUTHE,
MIPEATIPUHIMATEIBCKYTO
JIeSITENIEHOCTD B
npodeccruoHaIBEHOM cdepe,
UCTIONIb30BATh 3HAHMUS 110
(hMHAHCOBOM IPaMOTHOCTH B
Pa3IUYHBIX )KU3HEHHBIX
CUTYyaLUsIX;

OK 04. DddexTnBHO
B3aMMOJICHICTBOBATh U pabOTaTh B
KOJUIEKTHBE Y KOMaH/IE;

OK 05. OcymiecTBAsATh yCTHYIO U
MTUCBMEHHYIO0 KOMMYHHKAIIUIO Ha
rOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepariyu ¢
y4eTOM 0COOCHHOCTEH
COLMATBHOTO ¥ KyJIbTYPHOTO
KOHTEKCTa,;

JIP 01. I'paxx1aHCKOE BOCIIMTAHUE:
c(hOPMHUPOBAHHOCTH TPAXKAAHCKOM O3UIIUU
0o0y4aromerocs Kak akTHBHOTO U
OTBETCTBCHHOTO WJICHA POCCHICKOTO
o01IecTBa, MPeCTaBICHHE O MAaTEMaTHIECKUX
OCHOBaX (PYHKIIMOHHUPOBAHUS PA3TUIHBIX
CTPYKTYD, SIBICHUH, IPOIENYpP TPaKTaHCKOTO
oOrmrecTBa (BEIOOPHI, OMIPOCH! U APYTOEL),
YMEHHUE B3aUMOJICHCTBOBATE C COIUATbHBIMU
HHCTUTYTaMH B COOTBETCTBHH C X
(OYHKIHMSAMU ¥ HA3HAUYCHUEM;

JIP 02. [TaTpuoTuueckoe BOCIIUTaHHE:
c(hOPMHPOBAHHOCThH POCCUICKOMN
IPaKIAHCKON MICHTUIHOCTH, YBAKCHUS K
MPOIIIOMY U HACTOSIIEMY POCCHICKON
MaTEeMaTHKH, IEHHOCTHOE OTHOIIICHHE K
JIOCTIDKEHUSIM POCCHICKAX MaTEMAaTHKOB H
POCCUICKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ITHX TOCTHKCHUH B JPYTUX
HAayKaX, TEXHOJOTHIX, c(hepax SIKOHOMUKHY;
JIP 03. /lyxoBHO-HPAaBCTBEHHOE BOCIIUTAHHE!
0CO3HaHHUE JyXOBHBIX LIEHHOCTEN
poccuiickoro Hapoaa, ChOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUSI, STHYECKOTO
MOBEICHHUS, CBSI3aHHOTO C IPAKTHYCCKUM
MPUMEHEHUEM JTOCTHIKCHUI HAyKH U
JIESITETbHOCTBI0 YUEHOTO, OCO3HAHUE TMYHOTO
BKJIa/Ia B IIOCTPOCHUE YCTOHYUBOTO
Oymymero;

JIP 04. DcreTnueckoe BOCIUTAHUE:
3CTETUYECKOE OTHOIICHUE K MUPY, BKITIOYAS
3CTETUKY MaTEeMaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33134, pENICHIA, PacCyKICHUH,

MP 01. CpopmupoBaHoCTh
MO3HABATEJIbHbIE YHUBEPCAJIbHbIC
yueOHbIe eiCTBUS: 0a30BbIe
JIOTHYeCKHe AeiiCTBUSA: BEIBILTE U
XapaKTeprU30BaTh CYIICCTBEHHEBIC
MIPU3HAKA MaTeMaTHYECKIX OOBEKTOB,
MOHSTHI, OTHOILIEHUN MEXIY
TMOHATUAMH, (POPMYITHPOBATH
oIpeJieIeHUs! IOHSITHH, yCTaHABINBATh
CYILIECTBEHHBIN IIPU3HAK
Kiaccu(UKaIUK, OCHOBAHUS IS
0000I1IeHNS U CPaBHEHUS, KPUTEPUU
MPOBOJIMMOT'0 aHaJIK3a; BOCIPUHUMATB,
(bopMyaHpoBaTh 1 NPeoOpa3OBLIBATH
CYXJICHUS: YTBEpIUTEIbHBIC U
OTpHIIATENFHBIC, CAMHIIHEIC, YACTHBIC H
oO1Ire, YCIIOBHEIC; BEIBIATH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U IIPOTUBOPEYHS B (PaKTax,
JTAHHBIX, HAOTIOJICHUSX U
YTBEPIKACHHUSX, TIpeIaraTh KPUTEPUH
JUISl BBISIBIICHUS] 3aKOHOMEPHOCTEH 1
MPOTUBOPEYHH; JIeNIaTh BHIBOJIBI C
MCIIOJIb30BaHUEM 3aKOHOB JIOTHKH,
JIEAYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJIIOYEHHH, YMO3aKITIOUEHUH 1O
aHAJIOTUH; IPOBOJIUTH CAMOCTOSTEIEHO
JTOKa3aTebCTBA MATEMATHICCKUX
YTBEPKICHUM (TIPSIMBIC U OT
MPOTHBHOTO), BBICTPAUBATh
apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBEIBATH
COOCTBEHHBIE CYXXJICHUS U BBIBOHI;

IIP 01. BnageHue MeToaaMu 10Ka3aTeIbCTB,
aNropuUTMaMH pelIeHUs 3aa4; yMeHHe
(bopMyIHpOBaTH OINPEAEICHUsI, aKCHOMBI U
TEOPEMBI, TPUMEHATH UX, IPOBOANTH
JIOKa3aTeIbHBIC PACCYKICHHS B XOJE PEIICHHS
3azad;

P 02. Ymenue onepupoBaTh NOHATUIMHU:
CTETICHb YHMCIIa, JIOTapU(M YncIia; yMEHHE
BBITIOJHATH BBIYMCIICHUE 3HAUCHUH 1
peoOpa3oBaHus BEIPAXEHUHN CO CTENICHIMHU U
norapudmamu, mpeoodpa3oBaHus IpOOHO-
palMOHAIILHBIX BBIPKEHHH;

ITP 03. YmeHue oneprpoBaTh MOHATHAMU:
palMoHaIbHbIEe, HPPalMOHABHEIE,
MOKa3aTeJbHbIE, CTETICHHBIE,
norapu(pMUIECKHE, TPUTOHOMETPHUIECKHE
YpaBHEHUsI U HEPABCHCTBA, NX CUCTEMBI;

P 04. YmeHue onepupoBaTh MOHITUAMMU:
(byHKIWMS, HenpepbIBHAs QYHKITHS,
IIPOM3BO/IHASL, TIEPBOOOPA3Has, ONpe/IeNICHHBIN
MHTETpar; yMEHNE HaXOAUTh IPOU3BOIHEIC
3JIEMEHTapHBIX (GYHKINH, HCHIOIB3YS
CIPaBOYHBIE MAaTEPHAIb; HCCIIEOBATh B
MPOCTEHIINX CIydasx QyHKINHA Ha
MOHOTOHHOCTb, HAXOUTh HAaNOOJBIINE I
HaMMEHbIINE 3Ha4eHHUsI QYHKIHH; CTPOUTH
rpaduKi MHOTOYJICHOB C HCIIOJIb30BAHUEM
anrnapaTa MaTeMaTHYeCKOTo aHAIHN3a;
NPUMEHSTH IPOU3BOIHYIO IIPH PEIICHHUN 3a1a4
Ha JIBIKEHUE; PelIaTh NPaKTHKO-
OpPHEHTHPOBAHHBIC 33]]a4l Ha HAaHOOJbIINE U
HaMMEHbIINE 3HAYCHUS, HA HAXOXKJCHUE ITyTH,
CKOPOCTH M yCKOPCHUS;




OK 06. IIposBAATE TpaskAaHCKO-
MaTPUOTUYECKYIO TO3ULIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MIOBEICHHUE Ha OCHOBE
TPaIUIMOHHBIX
001medeIoBedecKnX IEHHOCTEH, B
TOM YHUCIIE C YIETOM
TapMOHHU3AINN
MEKHAIMOHATBHBIX 1
MEXXPEIUTHO3HBIX OTHOLICHUH,
MPUMEHSTH CTaHAAPTHI
AQHTUKOPPYIIIUOHHOTO
MIOBEICHUS

OK 07. CogeiicTBoBaTh
COXpaHEHHIO OKPYIKaIOIIeH
Cpenbl, pecypcocOepeReHuro,
MIPUMEHSTH 3HaHHS 00
N3MEHEHHMH KJIMMATa, TPUHIUIIE]
OepexRITMBOrO MPONU3BOJICTBA,

3¢ PEeKTHBHO 1EHCTBOBATH B
Ype3BBIYAHHBIX CUTYALUSX;

IIK 1.1. Ompenensats yCIOBHS
JIOTOBOPA CTPaXOBaHUS U
CTPaxOBYI0 CTOUMOCTb,
paccUUTHIBast CTPaXOBYIO
MIPEMUIO0

MK 2.1. [TpoBogutsb
CTaTHCTHYECKHE HAOIIOICHHS B
LIeJIAX BBISICHEHUS CIIpoca Ha
CTpaxoBbI€ MPOAYKTHI

BOCHPUHMYHBOCTh K MATEMaTHIECKIM
acTeKTaM pa3IINYHBIX BUJIOB UCKYCCTBA,;

JIP 05. ®usnueckoe BOCIUTAHUE:
c(OpMUPOBAHHOCTH YMEHUSI TPUMEHST
MaTeMaTHYECKHE 3HAHUS B MHTEPECax
3I0pOBOTO M OE30IIaCHOTO 00pa3a KU3HH,
OTBETCTBEHHOE OTHOILIICHUE K CBOEMY
3JI0POBBIO (370POBOE MTUTAHHE,
cOanaHCHPOBAHHBIN PEXHUM 3aHATHI U
OTABIXa, peryisipHas pusnueckas
AKTHBHOCTb), (przndeckoe
COBEpILIEHCTBOBaHHE MPHU 3aHATUAX
CIIOPTUBHO-03JOPOBUTEILHOM
JIeSITeTIbHOCTHIO;

JIP 06. TpynoBoe BOCIIUTAaHUE:

TOTOBHOCTB K TPYAy, OCO3HAHHE IIEHHOCTH
TPYIOTIO0HS, HHTEPEC K Pa3In4HbIM chepam
npodeccroHaBbHO NesITebHOCTH,
CBSI3aHHBIM C MaTe€MaTHKOM U ee
MPWIOKEHUSIMH, YMEHHE COBEPIIAThH
OCO3HaHHBIH BBIOOP Oyylel npodeccun 1
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE
TUTaHBI, TOTOBHOCTH U CIIOCOOHOCTH K
MaTeMaTHYECKOMY 00pa30BaHUIO U
camM000pa30BaHMIO Ha MPOTSKEHUH Beel
KW3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
pELIeHNH NPaKTHIECKNX 3a/1a4
MaTeMaTHYeCKOI HalpaBJIeHHOCTH;

JIP 07. Dxonorudeckoe BOCIUTAHUE:
c(OpPMHUPOBAHHOCTH 3KOJIOTHYECKOM
KyJIbTYpBI, IOHUMaHUE BINSHUS COLIMAIBHO-
HSKOHOMHYECKHUX IPOIIECCOB Ha COCTOSTHHE
MPHUPOAHON U COIMATILHOMN CpPeIbl, OCO3HAHHE
r100aTbHOTO XapaKTepa 3KOIOTHIECKUX
mpo0OJieM, OpUeHTAIHsSI Ha TPUMEHEHNE
MaTEeMaTHYECKUX 3HAHUHN JUIA PEIICHHS 3a1a4
B 00J1aCTH OKPYIKaIOIIeH cpepl,
TUIAaHWPOBAHHUE MTOCTYIIKOB M OLIEHKH MUX
BO3MOXKHBIX OCIEICTBUI ATl OKpY XKaoLIeH
cpenbl;

BBIOUPATH CIIOCO0 pelICHUs yueOHOU
3a7a4¥ (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHHMS, BEIOUpPAThH
Hanbosee MoIXO I C yIETOM
CaMOCTOSATEIBHO BBIJICICHHBIX
KpHUTepHeB); 6a30BbIe
Hccle0BaTe/bCKHe AeHCTBUS:
HCTIONB30BaTh BOIIPOCHI KaK
HCCIIE0BATEIbCKUI HHCTPYMEHT
MO3HaHMUs, HOPMYIUPOBATH BOIPOCHI,
(bUKCUpYIOIIUE MTPOTHBOPEUHE,
npoOJieMy, ycTaHaBJIMBaTh HCKOMOE U
JlaHHOE, (POPMHUPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3HLIUIO,
MHEHHE; IPOBOIUTH CAMOCTOSTEIHHO
CIUTAaHUPOBAHHBII YKCIIEPUMEHT,
HCCIIEJOBaHNE 110 YCTAHOBJICHUIO
0CcOOCHHOCTEH MaTeMaTHIECKOTO
o0beKTa, SIBJICHHS, ITpoliecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXIy
00beKTaMu, sSIBJICHUSIMH, IPOLIECCAMH;
CaMOCTOATENLHO (DOPMYIUPOBATH
0000I1IeHNS U BBIBOJBI I10 pe3yIbTaTaM
MIPOBEJIEHHOTO HAOIOICHNUS,
UCCJIeJOBaHMs, OLICHUBAThH
JIOCTOBEPHOCTb TOJIy4eHHBIX
Pe3yJbTaToB, BBIBOJOB M 0000IIEHNIH;
MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
npolrecca, a TAkXKe BBIJABUIATh
TIPEATION0KEHHS O €T0 Pa3BUTHH B
HOBBIX yCJIOBUSX; padoTa ¢
uHpopManueii: BEISBISITh e QUITATHI
nHPOPMALNH, TAHHBIX, HEOOXOANMBIX
JUIsl OTBETA Ha BOIIPOC U JUIS PELICHHs
3a/1a41; BEIOMpaTh HHPOPMALIHIO U3
HCTOYHHUKOB Pa3IUYHBIX THIIOB,
aHAJIM3UPOBATh, CHCTEMATU3NPOBATH U
MHTEPIPETHPOBATh HH(HOPMALIUIO
pas3JIMYHbIX BHJIOB U HhopM
NPE/ICTABIICHUS; CTPYKTYpPHPOBATh

IIP 05. YMeHue onepupoBaTh MOHATHAMU:
pauvoHanbHas QYHKIMS, TOKa3aTelbHas
(byHKIMS, cTeneHHas: GpyHKIMS,
norapudmrdeckas GpyHKIH,
TPUTOHOMETpHUYECKHe (PYHKINHU, 0OpaTHBIC
(GYHKINN; YMEHHE CTPOUTH rpaduku
N3y4YCHHBIX (DYHKIUH, NCIIOIB30BATh I'pa(uKn
IIPY U3YYCHHH MIPOIIECCOB M 3aBUCHMOCTEH, PH
PELICHUH 33124 U3 IPYTUX YIeOHBIX PEIMETOB
W 3a]a4 U3 PealbHOM KHU3HHU; BHIPAXKATh
(opMynaMu 3aBUCUMOCTH MEXIY BETHYHMHAMU;
IIP 06. YmeHwue pemath TEKCTOBBIE 3a7aUn
Pa3HbIX TUIIOB (B TOM YHCIIE Ha MIPOLICHTHI,
JIOJIM ¥ YacCTH, Ha JIBOKCHHE, PadoTy,
CTOMMOCTH TOBApOB M YCIIyT, HAJIOTH, 3aJ[a4yl U3
obJyacTu ynpaBieHUs TMIYHBIMU U CEMEHHBIMU
(MHAHCAMM); COCTaBJISITh BBIPAXKECHUS,
YpaBHEHUsI, HEPaBEHCTBA U MX CUCTEMBI 10
YCIIOBHIO 33J[a4H, HCCIIEA0BATH MTOJIYYEHHOE
pelIeHHe U OIIEHNBATH NTPABIOIIOA00HOCTh
pe3yIbTATOB;

IIP 07. YMenue onepupoBaTh NOHATUAMU:
cpenHee apupMeTHIecKoe, MEHaHa,
HauOoubllIee 1 HAMMEHbIIIee 3HAUSHHUSI, pa3Max,
JIICIIEPCHSI, CTAaHJAPTHOE OTKIIOHEHHE
YHCIIOBOTO HAabOpa; yMeHHe U3BIIEKATh,
MHTEPIPETHPOBATh HHPOPMAIIHIO,
NIPE/ICTAaBIICHHYIO B TabNMIax, Ha AUarpaMmax,
rpadukax, OTPa)karollyo CBOHCTBA pealbHBIX
MIPOLIECCOB U SIBJICHUI; IPEACTABIATh
nH(pOpMAaLNIO ¢ TOMOIIBIO TAOJIHIL ¥ AUATPAMM;
HCCJIeI0BATh CTATUCTHYECKUE JIAHHBIE, B TOM
YHCIIe ¢ IPUMEHEHHEM Ipa(uiecKuX METOI0B U
AJIEKTPOHHBIX CPEJICTB;

IIP 08. YmeHnue onmeprpoBaTh MOHATHAMU:
CITIyJaiHBIN OIIBIT U CITy9aifHOE COOBITHE,
BEPOSITHOCTB CITyJaiHOTO COOBITHS; YMEHHUE
BBIYHCIIATH BEPOSITHOCTH C HCIIOJIb30BAHUEM
rpadU4ecKuX METOAOB; MPUMEHATH (HOPMYIIBI
CJIOKEHUS] 1 YMHO)KEHHSI BEPOSITHOCTEH,




JIP 08. L[leHHOCTH HAY4YHOTO NMO3HAHUS:
c(OpPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKH U OOIIIECTBEHHOMN NMPAKTHKH,
MOHNMaHNE MaTEMaTHIECKOH HAYKH Kak
cepsl 4EIOBEIECKON IESTENEHOCTH, 3TAlOB
ee Pa3BUTHA ¥ 3HAUNMOCTH JUTS Pa3BUTHSA
[UBHUJIM3AINH, OBJI/ICHHE SI3BIKOM
MaTEeMaTHUKH U MAaTEeMaTHIEeCKOH KyIbTypOi
KaK CPeJICTBOM IO3HaHMSA MHUPa, TOTOBHOCTb
OCYILECTBIIATH MPOEKTHYIO U
UCCIIEZI0BATENbCKYIO AEATEILHOCTh
WHAUBUAYAJIBHO U B TPYIIIIE.

nH(opManuio, NpeCTaBIATh €€ B
Ppa3IUuHbBIX opMax, WIITFOCTPUPOBATH
rpadu4ecKy; OlleHNBATh Ha/Ie)KHOCTh
nH(pOpMaLUH IO CAMOCTOSATEIHHO
c(hOpMyITHPOBAaHHBIM KPUTEPHSAM.

MP 02. CdopmupoBaHEl  yYMEHHUS
KOMMYHHUKAaTHBHBIX YHHMBEPCAIbHBIX
Y9eOHBIX NEWCTBUIL: o01enue:
BOCIIpUHMMAaTh W (OPMYJIHPOBATh
CYXJEHHUS B COOTBETCTBUH C yCIOBUSAMHU
W UeIsIMH  OOLIEHHs, SCHO, TOYHO,
I'PaMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTaXx,
JlaBaTh TOSICHEHHS 10 XOAY pELIeHUs
3aJa4d, KOMMEHTHPOBAaTh IOIy4YEHHBIN
pe3yNbTaT; B X0JI€ 0OCYXKIICHHS 33/1aBaTh
BOINPOCHI II0 CYIIECTBY 0OCYyXIaeMon
TEMbI, TNpOOJEeMBI, pEeIaeMoi 3ajrau,
BBICKa3bIBaThb HJCH, HALEICHHBIE Ha
MOKUCK PEIICHUs,, CONOCTaBIAThH CBOU
CYXKAEHUS C CYXICHHAMH JPYTHX
YY4aCTHMKOB JAMAJora, OOHapyXHBaTh
pa3nuuue W CXOJCTBO TMO3ULMH, B
KOppeKTHO#  ¢dopme  (GopMyIHpoOBaTh
pasHoryIacus, cBOH BO3PAKEHHUS;
MPEACTAaBIATh  PE3YyNbTAaTHl  PELICHUS
3aJaud, AKCIEpPHUMEHTa, HCCIEeJ0BaHuUs,
NPOEKTa, CaMOCTOSTENFHO  BHIOMpATh
¢dopMaT BBICTYIUIEHHS C YYETOM 3ajad
MPe3CHTAIUN " ocoOeHHOCTEH
ayJIUTOPUU; COBMeECTHAf
AeATeNbHOCTh: MTOHUMATh u
HCTIOJIb30BaTh MIPEUMYIIECTBA
KOMaHTHOH M MHIUBUAYaIbHOH paboThHI
OpH  pemeHMH  y4eOHBIX  3ajad,
MPUHUMATH Lelb COBMECTHOM
JIeSITEIBHOCTH, IIaHUPOBATH
OpPraHM3alfi0  COBMECTHOH  pPaboThl,
pacrpenensiTh BUJIBI paoor,
JIOTOBAapHBaThCsl, OOCY)KAATh MPOLECC H

KOMOMHATOpHBIE (haKTHI U GOPMYJIBI IPH
peIlIeHNH 3a]]a4; OLIEHUBATh BEPOSITHOCTU
peasbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4alHBIMH BEJINUNHAMH; YMEHHE TIPHUBOIUTD
MIPUMEPHI MPOSIBICHNS 3aKOHA OOJIBIINX YUCET
B IIPHPOJHBIX U OOLIECTBEHHBIX SBICHUAX;

P 09. YmeHue onepupoBaTh MOHITHAMMU:
TOYKa, TPsIMasi, IIIOCKOCTh, TPOCTPAHCTBO,
JIBYTPaHHBIN YToJl, CKPEIIUBAIOLIUECS MIPSMBIC,
MapajieIbHOCTh U MEPIEeHANKYIIPHOCTD
NPSMBIX M TUIOCKOCTEH, YroJl MeXIy IPSIMBIMH,
YTOJI MEXAY IPSAMOH U IJIOCKOCTBIO, YIoJl
MEX]y IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSHUE MEXy MPSIMBIMH,
paccTosTHUE MEXY IIIOCKOCTSIMU; YMEHHUE
HCTIONIH30BATh NP PEIICHUH 3a71a4 H3yUCHHBIC
(haKThl ¥ TEOPEMBI INIAHUMETPHH; YMEHHE
OLIEHUBATh Pa3MepPbl 0OBEKTOB OKPYKAIOIIETO
MHpa;

[P 10. Ymenue onepupoBaTh NOHATUIMHU:
MHOTOT'PaHHMK, CeUeHHe MHOTOTpaHHUKA, KYO0,
napajJieNienune], pu3Ma, mupaMuma, Gurypa u
MTOBEPXHOCTH BpAIEHUS, HIUIHHAP, KOHYC, 1I1ap,
chepa, ceyeHus GUrypsl BpallleHuUs, INIOCKOCTb,
Kacaromascs cepsl, HUIMHIPA, KOHYCA,
IUTOINAAb TOBEPXHOCTH MMHUPAMHUIIBI, TPU3MEI,
KOHYca, IMIIMH/PA, TUIoab chepsl, 00beM
KyOa, IpsIMOYTOJIFHOTO NapaJuleNeuie/a,
IIpaMUbl, TPU3MBIL, IIMIMHAPA, KOHYCa, 1apa;
yMeHHe U300pa’kaTh MHOTOIPaHHUKH 1
MIOBEPXHOCTH BPAIICHHS, NX CEYEHHs OT PYKH, C
MTOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB H
ANEKTPOHHBIX CPEACTB; yMEHHUE Paclo3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE; YMECHHE
pacro3HaBaTh PaBUIbHBIE MHOTOTPAHHHKH;
IIP 11. VYmenue onepupoBaTh NOHATUIMU:
JIBIDKEHHUE B TIPOCTPAHCTBE, MMOA00HBIE GUTYPHI
B IPOCTPAHCTBE; UCIOIb30BATH OTHOLICHUE
IUIOLIaieH TIOBEPXHOCTEH 1 00BEMOB ITOI0OHBIX
(buryp npu penieHuu 3aaay;




pe3ynabTaT paboThl, 0000IIaTh MHEHUS
HECKOJBKUX JIIOJICH; Yy4acTBOBAaTh B

IPYyTIOBBIX ¢dopmax paboTsl
(obcyxnenus, oOMeH MHEHHH,
"MO3rOBEIE  WITypMBI' ¥  HHBIE),

BEITIOJTHATH CBOIO YacTh pPabOTHl U
KOOpPAWHUPOBATH CBOM JEHCTBHSA C
JIPYTAMH YICHAMH KOMAaH[IBI, OLICHHBAThH
KauecTBO CBOCr0 BKJIajga B OOMIui

MPOYKT o KPUTEPUSIM,
c(hOopMyYIHPOBAHHBIM y4acTHUKaMU
B3aUMOJCHCTBUS.

MP 03. CdhopmMupoBaHOCTH
PEryISITUBHBIX YHUBEPCAITbHBIX

Y9eOHBIX JEHCTBUI: CAMOOPraHH3ALMA:
COCTaBIIAATh IUIAH, AJITOPUTM pPELICHUS
3a7a4M, BHIOMpATh CrOco0 pemeHus ¢
Y4E€TOM  HMEIOIIUXCS  PecypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHpOBaTh M KOPPEKTHPOBATh
BApUAHTBl PELICHUI € y4YEeTOM HOBOHI
nHPOPMALIMH; CAMOKOHTPOJIb: BIIAJETh
HABBIKAMHU [03HABATEILHOW pedIiekcuu
KaK OCO3HAaHHUS COBEPILAEMBIX NEHCTBUI
u MBICJINTCIIbHBIX IMpO1ECCOB, ux
pe3yIbpTaTOB, BIAJICTh criocobamu
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca
U pe3ynbTaTa pelleHHus MaTeMaTH4ecKon
3ajauy; IIpeJBUAETh TPYAHOCTH,
KOTOpPbIE ~ MOTYT  BO3HHMKHYTb IIpU
pElIeHNH 3aJa4l, BHOCUTh KOPPEKTUBBI
B JCATCIBHOCTH Ha OCHOBC HOBBIX
00CTOSATENBCTB, JAHHBIX, HaAWJIEHHBIX
OmMOOK, BBIBIEHHBIX  TPYAHOCTEH;
OIICHUBATh COOTBETCTBHE pe3yibTaTa
LEITH U yCIOBHAM, OOBACHITH NPHIMHBI

JOCTHKEHUS WIH HEJIOCTIKCHUS
pEe3yIbTaTOB JAEATENILHOCTH, HAXOIUTh
OLHOKY, JlaBaThb OLICHKY

PUOOPETEHHOMY OIIBITY.

IIP 12. YMmeHHe BBIYUCIATE T€OMETPUUECKUE
BEJIMYMHBI (JJIMHA, YToJ, IIOMaab, 00beM,
IUTONIA/Ib TOBEPXHOCTH), HCIIOJIB3YsI N3yYECHHBIE
(OpMyYITBI I METOMFHI;

IIP 13. VYwmeHue oneprpoBaTh NOHATHAMU:
IPSAMOYTOJIbHASl CHCTEMA KOOPANHAT,
KOOPAMHATHI TOYKHU, BEKTOP, KOOPIUHATEI
BEKTOpA, CKAISIPHOE IPOU3BEICHHE, YOI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOpA HA YHCIIO; HAXOIUTh C
MOMOUIBIO U3Y4YEHHBIX (POPMYIT KOOPMHATHI
CepeIMHBI 0TPE3Ka, PaCCTOSTHUE MEXKAY IBYMs
TOUKaMU;

IIP 14. YMmeHue BHIOMPATh MOIXOISAIIHIA
H3y4YEHHBIN METOJ Ul PELICHUs 3a1a4H,
pacIio3HaBaTh MaTeMaTHIeCKue (DaKTHI 1
MaTEMaTHYECKUE MOJIEIH B IPUPOAHBIX U
0OIIIECTBEHHBIX SBJICHUSX, B ICKYCCTBE; YMEHHE
MPHUBOAUTH NPUMEPBI MATEMaTHYECKUX
OTKPBITUI POCCUHCKON U MUPOBOM
MaTeMaTHYECKON HayKHU.




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

2.1 O0beM y4eOHOM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHoii paboTbl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOH JUCITHTIIMHBI 340

BT. 4..

1. OcHoBHoOe cofep:kaHHe 300

BT. 4..

TEOpETHYECKOe 00yUeHne 224

MPaKTUYECKHUE 3aHATHS 76

2. TpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHME 34

(comep:kaHue MPUKJIATHOTO MOTYJIs)

BT. 4..

TeopeTudeckoe o0ydeHue 0

MIPaKTUYECKHUE 3aHATHS 34
[TpomexxyTouHast aTTectanus B popme dK3aMeHa 6
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2.2. TemaTn4yeckui IJIAH U coJepPKaHNe YUeOHON TUCHUNIMHBI

HaumenoBanme Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE U O0bem yacon Dopmupy
pas3/iesioB M TeM npogeccHOHAILHO-OPUEHTHPOBAHHOE), IPaKTHYecKHe 3auATUst | Beero | Ilpaktu | Ilpodeccuona emMble
YecKue JBHO- KOMIIeTeH
3aHATHS | OPUCHTHPOBAH 10701
HOE
coJiepKaHue
1 2 3 4 5 6
OcHOBHOe co/Iep:KaHue
Pasjen 1. [loBTOopeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 24 12 8 OK 01,
Tema 1.1 Coaep:xaHue yueOHOro MaTepHuaJia 2 0 0 OK 02,
Hean u 3aja4M | ba3oBble 3HaHMS U YyMEHUS 110 MaTeMaTUKE B MPOPECCUOHAIBHOMN U 2 OK 03,
MaTeMaTHKH IPH | B HOBCEIHEBHOM JEATENBHOCTH. OK 04,
OCBOECHUHU OK 05,
CHEeNNAJTBLHOCTH OK 06,
Tema 1.2 Conepskanne y4eGHOro MaTepuaia 4 2 2 OK 07,
Yucaa M BblYMCIeHUs. | J[eHiCTBUS HaJ TOJOXHUTEIBHBIMH W OTPUIATCIBHBIMH YHCIAMH, 2 HK 1.1,
BoipaxeHus U | OOBIKHOBEHHBIMH U JCCSITHYHBIMH JJPOOSIMHU. IK 2.1
npeodpazoBaHus
2 2 2
Tema 1.3. Conep:xaHue y4eOHOro Marepuasa 4 2 2
I'eomeTpus Ha | Bunsl mnockux ¢uryp u ux miomajib 2
IUIOCKOCTH 2 2 2
Tema 1.4 Conep:xaHue yueOHOro MaTepuaJa 4 2 2
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IIpouenTHbIE IIpocTble mpOLEHTHI, pa3Hble COCOObl UX BbuucieHus. CroxHbIE 2
BbIYHCJICHHUS IIPOLIEHTHI
2 2
Tema 1.5 Coaep:xaHue yueOHOro MaTepuaJia 4 2
YpaBHeHust u | Jluneitnple, KBaapaTHbIE, JPOOHO-IMHEWHBIE ypaBHEHUS W 2
HepaBeHCTBa HEpaBEHCTBA
2 2
Tema 1.6 Coaep:xaHue yueOHOro MaTepuaJia 4 2
Cucrembl ypapHenuili M | CrocoObl pelieHus CHCTeM JIMHEHHbIX YypaBHeHMH. [loHsTus: 2
HEPaBeHCTB Matpuna 2x2 u 3x3, onpenenurens Matpuiiel. Meton I'aycca.
IIpakTnyeckoe 3ansaTue NeS CucreMbl JTHHEHHBIX YPABHCHUH U 2 2
HEpPaBEHCTB.
BxoaHoii KOHTPOJIB Coaepxanue yueOHOIro MaTepuaa 2 2
IIpakTnueckoe 3ansitue Ne6 BpbInmosiHeHHe KOHTPOJIbLHOM 2 2
padoThl «BeruncjieHus u npeodpa3oBaHuD)
Paznen 2 IlpsiMble M NJIOCKOCTH B MPOCTPAHCTBE 18 6 OK 01,
Tema 2.1. Conep:xxaHue yueOHOro MaTepuasa 2 0 OK 03,
OcHoBHbBIE nousatus | [Ipenmer crepeomerpun. OCHOBHbIE TMOHATHS (TOYKa, NpsAMasd, 2 OK 04,
cTepeoMeTpPHH. IUTOCKOCTh, TPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. OK 07,
Pacnionoxenue npsameix U | [lepecekaromuecs, mapaiielbHble U CKPEIIMBAIOIIUECS MpPsSIMBIE. HK 1.1
IIJIOCKOCTEN [Ipu3Hak ¥ CBOWCTBO CKpEIIMBAIOIUXCS MNpsAMbIX. (OCHOBHBIE
IPOCTPAHCTBEHHBIE (DUTYPHI.
Tema 2.2. Conep:kaHue y4eOHOTro MaTepuaJa 4 0
IHapaniaejgbHOCTH [TapanneneHble npsiMas U 1ulockocTh. Ompenenenue. [lpusHak. 4

NpsiMbIX, NPAMOi U
IJIOCKOCTH, IIJIOCKOCTel

CroiictBa (c moka3zatenbcTBoM). [lapanienbHble IUIOCKOCTH.
Omnpenenenue. [Ipuznak. CpoiicTBa (¢ qokazarenbcTBoM). TeTrpasap

u ero ieMenThl. [lapasuiesnenunen u ero 3jaemeHTbl. CBOICTBA
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IIPOTHBOIOJOXKHBIX TpaHed M JAMaroHajled mapasulesenunesa.
ITocTtpoenue ceuenuii. Pemenue 3anay.

Tema 2.3. Coaep:xkaHue yueOHOro MaTepuaJa 6 2 0
IlepneHAUKYIAPHOCTH [lepnenqukynspHsie IpsIMBIE. [TapamensHbie IpsIMBIE, 4
NPSAMBIX, IPAMOH U NEepPIEHANKYIIApHbIE K IUIOCKOCTH. Ilpu3Hak neprneHauKyIspHOCTH
IUIOCKOCTH, IVIOCKOCTeN | psiMOM M TulocKocTH. JlokazarenbcTBo. llepnenaukynsp u

HaKJIOHHAs. [lepnienuKynsapHble IUIOCKOCTH. IIpu3nak

NepHeHMKYJIAPHOCTH II0CKOCcTel. JloKa3aTenbCTBO.

PaccTosiHus B TPOCTPaHCTBE

IIpakTuyeckoe  3amsTue  Ne7  Pemenme  3agauy 1o 2 2

NepNeHIUKY/JISIPHOCTH NPSIMBIX M IIOCKOCTeil
Tema 2.4. Cojaep:kaHue y4e0HOTro MaTepuaa 2 0 0
Teopema 0 Tpex | Teopema o Tpex nepneHAUKyisApax. Jloka3areabcTBO. YToa MExXIy 2
nepneHAnKYJsipax IIPSIMOM U TNIOCKOCTBI0. YTOJI MEXY MJIOCKOCTSIMU
Tema 2.5. Conep:xaHue yueOHOro MaTepuaJia 4 4 2
ITapasuieabHble, 2 2 2
neprneHANuKYJIsIpHbIe,
CKpelBa0IIHecs
npsiMbIe. IIpsimbie u | TIpakTuuyeckoe 3ansitue Ne9 BpbInojiHeHHe KOHTPOJILHOI 2 2
IJIOCKOCTH B | pa6oTsl «IIpsAMBI H IJIOCKOCTH B IPOCTPAHCTBE»
NPOCTPAHCTBe.
Pemenue 3axa4

Pa3nen 3. KoopanHaTtbl M BeKTOPbI 12 4 2 OK 02,

Tema 3.1 Coaepxanue yueOHOro MaTepuaia 4 0 0 OK 03,
JexapToBbl JlexapToBBl KOOpAMHATHI B mpocTpaHcTsBe. [Ipocreiimme 3amaun B 4 OK 04,
KOOP/ANHATHI B KoopanHaTax. PaccTosinme Meskay ABYMsl TOUKaMH, KOOPAUHATHI OK 07,
NpocTpaHcTBe. cepeHHbI 0TPe3Ka HK 1.1

Paccrosinue mexay
ABYMSI TOUKAMM.
Koopaunnartsl cepeauHbl
oTpe3Ka
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Tema 3.2 Coaep:xkaHue y4eOHOro MaTepuaJia 4 2
BekTopsbl B | BekToppl B mpocrpancTBe. CloXXeHHE M BBIYUTAHHE BEKTOPOB. 2
MPOCTPaHCTBe. YMHOXXEeHHE BeKkTopa Ha uyucio. KowmaHapHble BEKTOpHI.
Yroa mexay Bekropamu. | CkansipHoe pousBeieHHE BEKTOPOB. PasioxkeHne BeKTopa Mo Tpem
CkausipHoe HEKOMIUTaHApHBIM BekTopaMm. KoopaumHaTel BeKTOpa, CKaJIpHOE
NPON3Be/ICHHE BEKTOPOB | MPOU3BEICHHE BEKTOPOB B KOOPAWHATAX, YrOJ MEXKIY BEKTOPaMH,
yrojl MEeXIy HpSAMOM U IUIOCKOCTBIO, YrOJl MEXAY IUIOCKOCTSMHU.
YpaBHEHUE IIJIOCKOCTH. | €OMETpUUECKHI CMBICT OMPEIETUTENS 2X2
2 2
Tema 3.3 Coaep:xaHue yueOHOro MaTepuaJia 4 0
Koopannartsei U | JlekapToBbl  KOOpAMHATBI B  MPOCTpaHCTBEe. BekTopsl B
BEKTOPBI. Pemenne | mpoctpancTBe. CrokeHHE W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
3a1a4. BekTopa Ha uyucio. KowmmnanapHele BekTopbl. CkansipHOe
MPOU3BEJCHNE BEKTOPOB. Pa3inokeHWe BeKTopa 1O  TpeM
HEKOMITJIaHApHBIM BekTopaM. [Ipocreiimue 3a1a4u B KOOpAMHATAX. 2
KoopauHaTsl BekTOpa, paccTOSIHHE MEXIy TOYKAMH, KOOPIWHATHI
CepelMHbl  OTpe3Ka, CKalsipHOE TNPOM3BEIEHHE BEKTOPOB B
KOOp/IMHATAaX, yrojl MeEXIy BEKTOpaMH, Yrol MEXIy HUpsSIMOH H
IJIOCKOCTBIO, YTOJI MEXY IIOCKOCTSIMU
IIpakTnyeckoe 3ansaTtue Nell BbinonHeHHe KOHTPOJILHOM 2
padotbl «kKoopauHATBI H BEKTOPbI»
Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIuH 36 2 OK 01,
Tema 4.1 Conep:kaHue y4eOHOTro MaTepuaJa 2 0 OK 02,
Tpuronomerpuyeckue Paguannas mepa yria. [IoBOpOT ToOUkHM BOKpYI' Hayajga KOOpPAMHAT. 2 OK 03,
pynkmun Onpenenenne cuHyca, KOCMHYCa, TAaHT'€HCA W KOTAHI€HCA. 3HAKU OK 04,
NPOM3BOJIBHOIO  YIJIA, | CHHYCa, KOCHHYCa, TaHIeHCa M KOTAHI€HCA 110 YETBEPTSAM. OK 05,
yucaa.  PagmaHHas ¥ | 3aBUCHMOCTL  MEXKIY CHHYCOM, KOCHHYCOM, TAHI€HCOM M OK 06,
rpajycHasi Mepa yria KOTaHTE€HCOM OJIHOTO M TOTO JKE YIJia OK 07,
Tema 4.2 Conepskanne y4eGHOro MaTepuaa 2 0 1K 2.1
OcHoBHbBIE Tpuronomerpuueckue Ttoxnaectsa. CHHYC, KOCHHYC, TaHTE€HC U 2

TPUTOHOMETPHYECKHE
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TOKIeCTBA. KOTaHI'€HC yIJIOB 0O U - 0. DOpMyJIbI IPUBEACHUS

®opmyJibl IPUBEICHUS

Tema 4.3 Conep:kaHue y4eOHOro MaTepuasa 4

Cunyc, KocuHyc, | Cymma u pazHocTb cuHycoB. CymMma M pa3HOCTh KOcHHYcOB. CHHYC

TAHT'€HC CYMMBI M |1 KOCHMHYC JABOWHOro yria. @opmysnsl IOJOBHHHOIO yIJIA. 4

Pa3HOCTH ABYX YIJIOB [IpeoOpa3oBanusi CyMMBl TPHUTOHOMETPHYECKHUX (YHKIUH B

Cunyc " KOCHHYC | IPOM3BEJICHNE W  NPOU3BEACHUS B CymMMy. BblpaxeHue

JABOIHOIO yrja. | TPUTOHOMETPUYECKUX (YHKIMI 4epe3 TaHIeHC I10JOBUHHOIO

®opMyJibl MOJTOBHHHOIO | aprymeHTa. [IpeoOpa3oBaHusi MPOCTEUIIUX TPUTOHOMETPUUECKHUX

yria BBIPA)KCHUI

Tema 4.4 Coaep:xanue y4eOHOIro MaTepHuaJia 2

POyHKUHH, UX cBoiicTBa. | OOMacTh ONpENENieHuss M MHOXECTBO 3HAUYEHUH  (PYHKLHH. 2

Cnoco0bl 3agaHus | YéTHOCTb, HEYETHOCTb, NepuoANYHOCTh GyHKIMH. CrnocoOsl

pynxuumi 3aj1aHusl QyHKIUN

Tema 4.5 Conep:xaHue yueOHOro MaTepuaJia 4

Tpuronomerpnueckune Ob6nactb OInpeAceHus u MHO>KECTBO 3HAYEHUN 4

(YHKUMH, UX CBOMCTBA M | TPUTOHOMETpUYECKUX  QyHKIUH.  Y€TrHocTh,  HEYETHOCTD,

rpaguxku NEePHOAUYHOCTh TPHUrOHOMeTpHYeckux (pyHkumii. CpoiicTBa H
rpaduKu QYHKIMHA y = Ccos X, y=sin X, y =tg X, y = ctg X.

Tema 4.6 Coaepxanue yueOHOro MaTepuaJia 4

IIpeoOpa3oBanue CxxaTHe U pacTsbkeHue rpauKoB TPUTOHOMETPUYECKUX (PYHKIIMH. 2

rpajpuxos

TPUTOHOMETPUYECKHUX IIpakTuyeckoe 3ausitue Nel2. [IpeoOpaszoBanme TpadukoB 2

bysxumit TPUTOHOMETPUYECKHUX (YHKIUI

Tema 4.7 Conep:kanue y4eOHOro MmaTepuasa 2

Onucanne 2

NPOU3BOJACTBEHHBIX

MpoLeccoB € NOMOIIbIO

rpagpukoB GpyHKUMA

Tema 4.8 Coaeprxanue yueOHOIro MaTepuaia 2

Oo0paTHble OOpatnble TpuroHomerpuyeckue ¢yHkuuu. HMx cBoiicTBa 2

TPUTOHOMETPHYECKHE rpaduku
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byHkunn
Tema 4.9 Copep:xaHue yueOHOr0 MaTepuaja 6 0
Tpuronomerpnyeckue VYpaBHeHHe cos X = a. YpaBHEeHHe sin X = a. YpaBHEHHe tg X = a, ctg 4
YPABHEHHUS H X = a. Pemenne TPpUroHOMeTPHYeCKHX YPABHEHHH OCHOBHBIX
HEPAaBEHCTBA THUIOB: npocreiime TPUTOHOMETPHUECKUE YPaBHEHUH,
CBOJAIIMECS K KBaJpaTHbIM, pEIIaeMble pa3joXKEHUEM Ha
MHOXKUTEJH, OHOPOHBIC.
[Ipocreiimne TPUroHOMETPUYECKNE HEPABEHCTBA
IIpakTuyeckoe 3anaTne Nel4 PemieHue TPUroOHOMETPHYECKHX 2
YPAaBHEHHIl 1 HEPABEHCTB
Tema 4.10 Coaep:xanue yueOHOro MaTepuaJia 2 0
Cucrembl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2
TPUTOHOMETPUYECKUX
YPaBHEHUi
Tema 4.11 Coaep:kaHue y4e0HOro MaTepuaa 6 0
OcHoBBI IIpeoOpa3oBanue TPUTOHOMETPUUECKUX BbIpakeHUH. Pemenune 4
TPUTOHOMETPHUH. TPUTOHOMETPUYECKUX YPABHEHMII M1 HEPABEHCTB B TOM YHCJIE €
Tpuronomerpuyeckue HCI0J1b30BAHHEM CBOMCTB (DYHKLMH.
GyHkuuu. Pewenne | Ilpakruyeckoe 3ausitue Nel5 BpbinoHeHne KOHTPOJILHOM 2
3ajaa4. padoThI no TEMeE «OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue QyHKIUMN».
Paznen 5. KommiekcHbie ynuciia 10 0 OK 01,
Tema 5.1 Conep:kanue y4eOHOIro MaTepuaa 4 0 OK 02,
Komnuexcnbie unciaa IlonsatTne xommiekcHoro uucna. ConpsyKeHHbIE KOMILJIEKCHBIE 4 OK 03,
YHUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOro yucia. Popma 3anucu OK 04,
KOMIUIEKCHOTO 4Hcila (reoMeTpudecKas, TPUTOHOMETPHYECKas, OK 05,
anreOpandeckas). ApudmMeruyeckue JeCTBUS ¢ KOMILUIEKCHBIMH OK 06,
JHCJIaAMH OK 07,
Tema 5.2 Conep:xaHue yueOHOro MaTepuaJa 6 0
IIpumenenne BbinosiHeHHe pacyeTOB € NOMOIIBI0 KOMILJIEKCHBIX YHCEJI. 4
KOMILJIEKCHBIX YHCeJI IIpumepbl HCII0JIb30BaHMSI KOMIIJIEKCHBIX YHCET
IlpakTuyeckoe 3aHsaTHe Nel6 BpbinmosHeHne KOHTPOJIBLHOM 2
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\ padorTel 1o Teme « KoMIieKCHbIE YHCTIA»

Pa3nea 6. IlpousBogHas pyHKIMH, ee IPUMEHEHHE 42 10 4

Tema 6.1 Coaep:xkaHue y4eOHOro MaTepuaJa 4 0 0
Ilonsitne mnpomsBogHOM. | OnpeneneHrne 4YHCIOBOM IOCIENIOBATEIBHOCTH M CHOCOOBI ee 4
@opMyJibl M NPaBWJIA | 33aJaHUS. CaoiicTBa YHUCIIOBBIX MIOCJIEI0BATEIbHOCTEMN.
Au(ppepeHupoOBaAHUSA Onpenenenve  mpeziena  MOCIENOBATENbHOCTH.  BplunciieHue

npenenoB  mocienoBatenbHocTe.  Ilpemen  QyHkumum  Ha

o6eckoneuHoctu. llpemen ¢ynkumu B TOouke. [IIpupamenue

aprymenTa. Ilpupamenue ¢yHkuum. 3agaum, nNpuBoAsIIMe K

NOHATHIO NMPOou3BoAHOM. OmnpeneneHue MPOU3BOJHONW. AJITOPUTM

OTBICKAHHUSI IPOU3BOTHOMN
Tema 6.2 Coaep:xaHue yueOHOro MaTepuaJia 4 2 0
IIpoussoansie  cymmbl, | Dopmynsl quddepennmpoBanus. [Ipasuna muddepeHmpoBanus 2
pa3HoOCTH npousBeleHus, | [Ipakruueckoe 3ansitue Nel7 BplumciieHHe NPOU3BOJAHOM IO 2 2
YacTHOIro popmysiam nudgepeHupoBaHus
Tema 6.3 Coaepxkanue yueOHOIro MaTepuaa 4 2 0
IIpounsBoanbie Onpenenenue CJIOKHOM GbyHKIUY. [IpousBonnas 2
TPUTOHOMETPHYECKUX TPUTOHOMETPUUYECKUX (YHKIHUH.
¢ynxnmii. Ilponssoanas | [lpakruyeckoe 3ansTue Nel8 Beluncienue NPOU3BOAHON 2 2
CJI0KHOH (PYHKIHMH CJIOKHOM (DYHKIMHU
Tema 6.4 Coaep:kaHue y4e0HOro MaTepuaa 2 0 0
Iousitue [lonsitTue HempepbiBHOW — (yHKiuu. CBoiicTBa  HempephIBHON 2
0 HeNpepbIBHOCTH GbyHKIMU. Cas3b MEXIY HENPEPBIBHOCTHIO u
(pynkunun. muddepeHIMpyeMOCTbI0 (PYHKIMKU B TOYKE. AJTOPUTM peIICHUS
MeTtoa uHTEpBaJIOB HEPABEHCTB METO/I0M MHTEPBAJIOB

Coaep:kaHue y4e0HOro MaTepuaa 2 0 0
Tema 6.5 I'eomeTpuyeckuil CMbICJI NPOU3BOJHON (PYHKUMH — YIVIOBOU 2

. K03 dULeHT

I'eomerpuuyecknii CMBbICI .
HpON3BOHOI (hyHKIMH kacaTellbHOl K rpaduky GyHKIMM B TOYKe. YpaBHEHHE

KacaTeqpHOM K rpaduky QyHKOUM. AJNTOPUTM  COCTABICHMS

ypaBHEHHMs KacaTeJabHOU K rpaduky pyHkunu y=f(x)
Tema 6.6 Conep:xaHue yueOHOro MaTepuaJa 4 2 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
IIK 1.1,
K 2.1
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Du3nyecKui cMbica | Pusnueckuil (MEXaHUYECKU) CMBICI MPOU3BOJAHON — MTHOBEHHAs 2
MPOU3BOJAHOM B | CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (1)
npogeccHOHATbHBIX 2
3ajavyax
Tema 6.7 Coaep:xaHue yueOHOro MaTepuaJia 4
MoHOTOHHOCTH Bospactanue u yObiBaHue (PYHKIIMHU, COOTBETCTBHE BO3PACTAHUS U 4
byHkumnm. Touku | yOpiBaHus GyHKIMHU 3HAKY Hpow3BOIHOW. [loHSATHE TPOM3BOIHOMN
JIKCTpEeMyMa BBICILIETO TIOPSIZIKA, COOTBETCTBHE 3HAKa BTOPOM MPOU3BOJHOM
BBIIYKJIOCTH (BOTHYTOCTH) (yHKUMHM Ha OTpe3ke. 3ajaud Ha
MakCUMyM H MHHUMYM. [loHATHE acHUMNOTOTBL, CHOCOOBI UX
orpezeseHusl. AJITOPUTM HUCCJIe0BAHNS (PYHKIMHU U MOCTPOCHUS
ee rpaduka ¢ mNOMOIIbLIO TPOM3BOAHOM. J[poOHO-IHMHEHHAsA
byHKIMS
Tema 6.8 Coaepxanue yueOHOro MaTepuaa 4
Hccnenopanue pynkumii | Uccnenopanue (YHKIMHM HA MOHOTOHHOCTH U TOCTPOCHHE 4
U NOCTPOeHHe rpapuKoB | rpaduKoB.
Tema 6.9 HanOoubmee u | Cogepkanue yaeOHOro MaTepuaJia 4
HauMeHblIee 3HadeHHMs | Haxoxaenne HauOONBIIEr0o W HAMMEHBIIETO 3HAYECHUU (YHKIIHM, 4
pyHKkunu NMOCTpPOeHHEe TIpa@UKOB MHOIOYWIEHOB C HCHOJb30BaHHEM
annapara MaTeMaTH4ecKoro aHajau3a
Tema 6.10 Coaepxanue y4eOHOro MaTepuaia 6
Haxo:xnenue Haunmenbiee u HanoJibiee 3HaueHne GyHKIUN HA OTPe3Ke 4
ONTHMAJIBHOTO 2
pe3yJbTaTra ¢ NMOMOLIbLIO
NPOU3BOJAHOM B
NPAKTHYECKHUX 3aa4axX
Tema 6.11 Coaep:xanue yueOHOro MaTepuaa 4
IIpousBonnas ¢ynkumu, | Dopmynsr u mnpaBwia auddepenuupoBanus. MccnenoBanue 2
ee npuMeHeHHe. | GyHKIMNA ¢ MOMOUIbI0 Mpou3BoaHONW. Hanbonblee 1 HauMeHblee
Pemrenue 3agau. 3HaueHus! QyHKIMU
IIpakTnueckoe 3aHsaTHe Ne2l BpinojiHeHHe KOHTPOJILHOM 2
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\ padorel o Teme « [IpousBoaHast yHKUMH, €€ IPUMEHEHUE)

Pasznen 7. MHOrorpaHHUKH M TeJIa BpallleHus 44 4
Tema 7.1 Coaep:xkaHue y4eOHOro MaTepuaJa 2 0
Bepummnel, pedpa, rpann | [lonstre MHOrorpanHuka. Ero aneMeHThl: BepUIMHEI, pedpa, TpaHH. 2
MHOI'OrPpaHHHKA Jlnaronans. Ceyenue. Boinmykiible ¥ HEBBITYKIIbIE MHOTOTPAaHHUKHU
Tema 7.2 Coaep:xaHue y4eOHOIro MaTepHuaJia 2 0
IIpusma, ee | [Tonsitue npusmbel. Ee ocHoBanmst m OokoBbIe TrpaHu. Bricora 2
COCTaBJIAIOILINE, npu3Mel. [Ipsimas u HakinonHas npusMma. I[IpaBunbHas mpusma. Ee
ceuenue. Ilpsimas  u | ceueHue
NPaBUIbHASI IPU3MbI
Tema 7.3 Coaep:xaHue yueOHOro MaTepuaJia 2 0
IMapasuienenunen, kyo. | [lapamienenunen, cBoicTBa MNPSIMOYTOJBLHOTO MapalieNienunesaa, 2
Ceuenne Ky0a, | ky0. Ceuenue KyOa, mapasuienenumnena
napaJjieenunena
Tema 7.4 Conep:xaHue yueOHOro MaTepuaJia 2 0
IInpamuna, ee | [Tupamuna u ee anemeHTel. Ceuenue nupamuzasl. lIpaBunbHas 2
cocTaBJIfIIOIIIMeE, nupamua. YceueHHasi mupaMmuaa
ceuenue. IIpaBuabHas
nupaMuaa. YceyeHHas
nupaMuaa
Tema 7.5 Coaep:xaHue yueOHOro MaTepuaJia 2 0
bokoBas wu  mounas | [Inomans 60KOBOM U MONHOM MOBEPXHOCTU MPU3MBI, TUPAMHU/IBI 2
NMOBEPXHOCTb  NPHU3MBI,
NHPaAMHbI
Tema 7.6 Conep:kaHue y4eOHOTo MaTepuaa 4 0
Cummerpusi B KyOe, | CHMMeTpUST OTHOCUTEJIbHO TOYKH, TNPSMOH, TJIOCKOCTH. 4
napaJjiesjenunese, CummMmetpus B KyOe, mapajuieienumnesne, npu3Me, NupaMmuse
npu3Me, NUpamMuje
Tema 7.7 Conep:xaHue y4eOHOro MaTepuasa 4 2
IIpumepsl cumMmerpuii B | CuMMeTpHsi B IPUPOJIE, APXUTEKTYpE, TEXHHUKE, B ObITY 2
npodeccuu 2 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
IIK 2.1
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Tema 7.8 Coaeprxanue yueOHOIro MaTepuaJa 2
IIpaBuibHbIC [lonsTe mnpaBWIBHOTO MHOrorpaHHuka. CBoOICTBa MpaBHIIbHBIX 2
MHOTOTPAHHHUKH, HX | MHOTOTPAaHHUKOB
CBOliCTBa
Tema 7.9 Coaep:xaHue yueOHOro MaTepuaJia 2
Huaunap, ero | Hunuuap u ero snemeHTsl. CedyeHuwe UUIMHIApa (MapajuielbHOE 2
cocTaBJIsIIOLLIMe. OCHOBAHHIO U OcH). PazBepTka nunuuapa
Cevenne mMWIMHAPA
Tema 7.10 Conep:xaHue yueOHOro Marepuaa 4
Konyec, ero | Konyc u ero osnementsl. CedeHue KoOHyca (mapajuieiabHOe 4
cocTaBJIsIIOLIIMe. OCHOBAaHMI0O M TMPOXOJsiliee Yepe3 BepIIMHY), KOHUYECKHE
Ceuenne KoHyca ceyenus. Pa3BepTka koHyca
Tema 7.11 Coaepxkanue yueOHOro MaTepuaa 2
YceueHHbIH KOHYC. | YceueHHbli KoHyc. Ero oOpasyromass u BbicoTa. CeueHue 2
Ceuenne YCE4EeHHOI'0 | yCEUEHHOI0 KOHyca
KOHYCa
Tema 7.12 Coaepxanue y4eOHOro MaTepuaa 2
Ilap wu cdepa, wux |Illap u chepa. B3zaumuoe pacnonoxkenue cdepbl U TUIOCKOCTH. 2
ceyeHust Ceuenue mapa, chepsl
Tema 7.13 Conep:xaHue yueOHOro MaTepuaJa 2
IlonsaTue 00 oObeme | [lonsatTne 00 oObeme Tema. OObeM Kyba M MPSMOYTOJBHOTO 2
TeJA. OTHomenune | mapamtenenumnena. OObeM mnpusmMbl W nuiauHApa. OTHOIIEHUE
00beMOB MOAO0OHBIX Te1 | 00beMOB MOAOOHBIX Tel. ['eomeTprueckuii cMbIC onpeaenuTens 3-

'O TIOPSIJIKa
Tema 7.14 Coaepxanue yueOHOro MaTepuaia 2
O0bembr u  miaomaam | O6beMbl mHUpamuabl W KoHyca. OOwveM mapa. [lmomanu 2
MOBEPXHOCTEH TeJl IIOBEPXHOCTEH TeN
Tema 7.15 Coaeprxanue yueOHOIro MaTepuaia 2
Komounamuu KomOuHanmm reoMeTpudecKux Tel 2

MHOTOTPAHHUKOB M TeJl
BpallleHUus
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Tema 7.16 Coaep:xkaHue y4eOHOro MaTepuaJia 4 2
I'eomerpuueckue Hcnonb30BaHrne KOMOMHALIMY MHOTOTPAHHUKOB M TEJI BPAIICHUS 2
KOMOUHALIUH HA 2 2
NMpaKTHKe
Tema 7.17 Coaep:xaHue yueOHOro MaTepuaJia 4 0
MmuororpanHuku H Teja | OObeMbl W IUIOMIAJM TIOBEPXHOCTH MHOTOTPAHHUKOB W Tel 2
BpallleHHs. Pemenue | BpanieHus
3ajga4. IIpakTnueckoe 3ansaTHe Ne24 BpInmosiHeHHMe  KOHTPOJILHOM 2
pa6oThl o TeMe «MHOTOrpaHHMKH M TeJIa BPallleHUs»
Pa3nen 8. IlepBooOpa3nas pyHkuum, ee npuMeHeHune 20 2 OK 01,
Tema 8.1 Coaep:xxanue y4eOHOIro MaTepuaJia 4 0 OK 02,
IlepBooOpa3nas 3agada O BOCCTAHOBJIECHMHM 3aKOHA [BIDKEHHUS II0 W3BECTHOH 4 OK 03,
pyHKIHMH. IIpaBuiaa | ckopoctu. IlonsTue unterpupoBanus. O3HaAKOMJIEHHE C TOHATHEM OK 04,
HAXO0KACHUS MHTerpana u neppoodpasHoit st pynkuuu y=f(x). Pemenne 3axau OK 05,
NnepBoo0pa3HBIX HAa CBA3b IEPBOOOPAa3HOM M ee NPOM3BOAHON, BBIYHCICHHE OK 06,
neppoodpa3Hoii ajas aanHo Qynkuum. Tabmuma dopmyn st OK 07,
HaXOXJCHHUsS TIepBooOpa3HbIX. VI3ydeHue mpaBuia BBIYUCICHUS IK 1.1
nepBooOpazHoO
Tema 8.2 Coaepxanue yueOHOIro MaTepuaa 4 0
Iinomans 3ajaun, MPUBOJANIME K MOHATHUIO OMPENEICHHOT0 WHTErpajia — O 4
KPHMBOJIMHEIHHOI BBIUUCIICHUH TIOIIAIM KPUBOJIMHEWHON Tparenuu, 0 nepeMereHnu
Tpamneuuu. ®opmyJiia | Touku. IlonsiTHe onpenenénnoro unrerpajga. I'eomerpuueckuii
Herorona — Jleitonnna U (u3nyeckuil CMBICI ONpeAeJeHHOro HHTerpajga. dopmy.a
Hbrorona— JleilOHuua
Tema 8.3 Coaep:kaHue y4e0HOro MaTepuaa 2 0
HeonpenesienHblii n [ToHsaTHE HEONpEIEICHHOTO HHTETpaja 2
onpeaeeHHbIN
HHTErpaJjbl
Tema 8.4 Conep:xaHue yueOHOro MaTepuaJa 2 0
ITonsiTue 00 I'eomeTpuueckuii CMbICH ONPENEIECHHOIO HHTETpalla 2

onpeaeJTeHHOM
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HHTErpajie Kaxk

IJIOIAIH
KPHUBOJMHENHOMI
Tpaneuun
Tema 8.5 Coaep:xkaHue y4eOHOro MaTepuaja 4 2
OnpenesieHHbIH ['eomeTpuyeckuil CMBICIT ONPEAEIEHHOr0 WHTerpaia. Popmyna 2
HHTErpaJ B ;KU3HU HrroTona - JleiiOHu1a.
2 2
Tema 8.6 Coaep:xaHue yueOHOro MaTepuaJia 4 0
ITepBooGpa3nasn [lepBooOpasnas pynkiuu. [IpaBuna HaxoXaeHUs] TEPBOOOPAZHBIX. 2
byHxkuum, ee | Ee npuMeHeHue
npumenenune. Pemenne | [Ipakruyeckoe 3ansitne Ne26 BpinmojHeHHE  KOHTPOJILHOIM 2
3ajaa4. padoTsl o Teme « IlepsoodpasHas pyHKIMH, ee MPUMEHECHHE»
Pa3znen 9. Crenenn u kopuu. CtenenHasi pyHkuus 18 0 OK 01,
Tema 9.1 Coaepxanue yueOHOIro MaTepuaa 4 0 OK 02,
Crenennasi pyukuus, ee | [lonstue KOpPHA Nn-Oif CTENEHM W3 JEHCTBUTENHLHOIO YHCIIA. 4 OK 03,
CBOHCTBA @®ynkuun v = §/x ux cBoiictea m rpagmkn. CBoiicTBa KOPHS N- OK 04,
Ol cTerneHu OK 05,
Tema 9.2 Coaep:kaHue y4e0HOro MaTepuaja 2 0 OK 07
IIpeoOpa3oBanue IIpakTuyeckoe 3aHATHE No27 IIpeoOpa3oBanue 2
BBLIPAKEHUH € KOPHSMH | HPPALMOHAIbHBIX BbIPAaKeHHI
N-0il cTeneHn
Tema 9.3 Coaep:kanue yue0HOro MaTepuaa 2 0
CpoiictBa crenenu ¢ | [lonstue creneHH ¢ J10OBIM  PallMOHAIBHBIM  TOKa3aTEJIEM. 2
PALMOHAIBHBIM u | Crenennble QYHKIMH, X CBOWCTBA U TPAPUKH
A CTBUTEJIbHBIM
NM0KA3aTeJSIMH
Tema 9.4 Copep:xaHue yueOHOI0 MaTepuaa 6 0
Pemenue PaBHOCHUIIBHOCTh MppalMOHAIBHBIX YpPaBHEHUH M HEPABEHCTB. 2
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HPPALHOHATBHBIX MeToabl UX pelIeHusl.
YPaBHeHUi u | [IpakTuyeckoe 3ansitue Ne28 PeuleHne HPPaAUMOHAIBHBIX 2 2
HEPaBEeHCTB YPaBHeHUil
IIpakTuuyeckoe 3ansaTHe Ne29 Pemenne HppaHOHAIBHBIX 2 2
HEPABEHCTB
Tema 9.5 Coaep:xaHue yueOHOro MaTepuaJia 4 2 0
Crenenn u  KopHH. | Onpenenenue creneHHOW (yHkuu. Mcnonp3oBaHHWE €€ CBOWCTB 2
Crenennasi pyHKuus IIPH PEIICHUN YpaBHEHUH 1 HEPABEHCTB
IIpakTnueckoe 3anaTe Ne30) BpbinojHeHHe KOHTPOJIbLHOM 2 2
pabotbl o Teme « CreneHu M KOpHU. CTeneHHass QyHKIUD)
Pasnen 10. [loka3aTenbHas pyHkius 18 10 0 OK 01,
Tema 10.1 Coaep:xanue y4eOHOro MaTepHuaJia 4 2 0 OK 02,
[TokazarenpHass ¢yHKIMs, | CTeneHh ¢ OPOM3BOIBHBIM  JCHCTBHUTENBHBIM  I[IOKA3aTEJIEM. 2 OK 03,
€€ CBOMCTBA Omnpenenenue mnokas3aTelbHON (QYHKLIUHU, €€ CBOWCTBA M TIpaduk. OK 04,
3HaKOMCTBO C NPUMEHEHHEM IoKa3aTenbHOM (yHKIUHU. Pemenue OK 05,
NOKAa3aTeJbHBIX YypaBHEHHIl (YHKIHOHAIbHO-rPaUIECKUM OK 07
METO/I0M
IIpakTnyeckoe 3ansitue Ne3l Pemenume mnoxka3aTenbHBIX 2 2
YPaBHEeHUil
Tema 10.2 Coaepxanue yueOHOro MaTepuaa 6 4 0
Pemenne Pemienne moka3aTeNbHBIX YpaBHEHMH METOAOM YpaBHUBAaHUS 2
MOKa3aTeJbHbIX MMOKa3aTelie, METOIOM BBEICHUS HOBOM MEPEMEHHOM,
ypaBHeHHii U | GYHKIMOHATBHO-TpapHUECKUM METOZIOM. Perenne nmokazareibHbIX
HEPABEHCTB HEPaBEHCTB
IIpakTnuyeckoe 3ansitue Ne 32 Pemenue mnoxa3aTenbHBIX 2 2
YPABHEHUIl Pa3HBIMHM CIIOCO0AMM
IIpakTnyeckoe 3ansitue Ne 33 Pemenue mnoxka3aTelbHBIX 2 2
HEPABEHCTB
Tema 10.3 Coaeprxanue yueOHOIro MaTepuaia 4 2 0
Cucremsl Pemenue cucrem noka3areabHbIX YPABHEHHI 2
NMOKa3aTeJbHbIX IIpakTnyeckoe 3ansaTie Ne 34 PemieHne cucrem noka3atebHbIX 2 2
YPaBHeHHUit yYpaBHeHHUil
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Tema 10.4 Conep:xaHue yueOHOro Marepuaa 4 2
Pemenue 3aj1a4. | PemieHre 1noKa3aTenbHBIX YPaBHEHHUHW METOJOM ypaBHUBAHUS 2
IHokazaTenbHas MOKa3aTese M METOIOM BBEACHHUS HOBOM IepeMEHHOUl. Pemienue
pyHKkuus MOKa3aTeJIbHBIX HEPABEHCTB

IpakTnyeckoe 3ansaTme Ne 35 Bpinmo/iHeHHe KOHTPOJbLHOM 2 2

pa6orsl o Teme «IlokazaTenbHas GyHKIUI»

Pa3nea 11. Jlorapudmsl. Jlorapupmuyeckasi yHkuus 30 14 OK 01,

Tema 11.1 Coaep:xanue y4eOHOro MaTepHuaJia 2 0 OK 02,
Jlorapugm yucaa. | Jlorapupm uncna. JlecsaTuuHbIil 1 HATYpaIbHBIN JTOTrapu(MBL, 2 OK 03,
JlecATHYHBIIH U | 4ncio e OK 04,
HATYPAJIbHBbII OK 05,
Jorapu@pmsl, YHCJI0 € OK 07
Tema 11.2 Coaep:xaHue yueOHOro MaTepuaJia 6 4
CpoiicTBa Jiorapugmos. | CpoiicTa jorapupmos. Onepartiust JorapupMHUpPOBAHUS. 2
Onepanust IpakTuyeckoe 3ansitue Ne 36 Pemenue mnpuMepoB 1o 2 2
JIorapu(pMUpoOBaAHHS onpeeJeHUI0 Jorapu¢pmos " no OCHOBHOMY

JorapupmMmuuecKkoMy TOKI1EeCTBY

IIpakTuyeckoe 3ansitue Ne 37 PemeHue npuMepoB mno 2 2

cBoiicTBam Jiorapugpmos
Tema 11.3 Coaepxanue yueOHOIro MaTepuaa 4 2
Jlorapudmuueckasn Jlorapudmuueckas QyHKIUS U €€ CBONCTBA 2
¢byHkuusl, ee cBOiiCTBa IIpakruyeckoe 3ausitue Ne 38 TIlocrpoenme rpadukoB 2 2

Jorapupmuyeckoil pyHkuun
Tema 11.4 Conep:kanue y4eOHOIro MaTepuaa 6 4
Pemenne [Tonatue norapupMUUECKOro ypaBHEHHUs. TpHU OCHOBHBIX METOJA 2
JorapupmMmuyecknx pemeHust  JorapuMUYECKUX ~ ypaBHEHWH:  (DYHKIIMOHAIBHO-
yYpPaBHeHH U | rpaduvecKui, METOJ BBEICHUS HOBOH [IEPEMEHHOM.
HEPABEHCTB Jlorapudmuueckre HepaBeHCTBA

IIpakTnuyeckoe 3anaTHe Ne39 Pemenue Jorapupmmuyeckux 2 2

YPaBHeHUil

IIpakTnueckoe 3anaTHe Ned) Pemenue Jorapupmmuyeckux 2 2

HEPABEHCTB
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Tema 11.5 Coaep:xkaHue y4eOHOro MaTepuaJia 2 0 0
Cucrembl ANropuT™M pelIeHUs CUCTEMBI ypaBHEHMIl. PaBHOCHIBHOCTB 2
JIorapu(pMHU4YecKUuX Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB
YPaBHEHUI
Tema 11.6 Coaep:xkaHue y4eOHOro MaTepuaja 4 2 2
Jlorapugmsbl B npupoae | [Ipumenenne norapudma. Jlorapudmuyeckas cupaib B MPUPOJIE. 2
U TeXHUKe Ee MaTematnyeckue cBOWCTBa
2 2 2
Tema 11.7 Coaep:xanue yueOHOro MaTepuaJia 6 2 0
Pemenue 3agad4. | Jlorapudmuaeckas GbyHKIHS. Pemenue NpoCcTeHIIux 4
Jlorapugmsol. JorapupmMuuyecKux ypaBHeHHU
Jlorapudmuueckasn IpakTuyeckoe 3ansitue Ned2 BpinosiHeHHEe KOHTPOJIbHOM 2 2
byHKumst padoTsl no Teme «Jlorapugpmel. Jlorapudmuueckas GpyHKuuD)
Pa3nesa 12. MHo:kecTBa. JJ1eMeHThI TeOpHH rpadgos 14 6 4 OK 01,
Tema 12.1 Copep:xaHue yueOHOr0 MaTepuaja 2 0 0 OK 02,
MuoxecTBa ITonste MHOXkecTBa. ITonMHOkecTBO. Oniepaniii ¢ MHOKECTBAMU 2 OK 03,
Tema 12.2 Conep:kanue y4eGHOr0 MaTepuaJa 4 2 2 OK 04,
Onepanun Omneparuu ¢ MHOXKECTBAMH. 2 OK 05,
€ MHOKeCTBAMM 2 2 2 OK 06,
OK 07
MK 1.1
Tema 12.3 Conep:xxaHue yueOHOro MaTepuaJa 4 2 2
I'padni ITonsarue rpada. Cs3HbI rpad, 1epeBo, MUKI rpad Ha MIOCKOCTH 2
2 2 2
Tema 12.4 Coaeprxanue yueOHOIro MaTepuaia 4 2 0
Pemenue 3agad. | Onepanuu ¢ MHOXXecTBamH. OnucaHue peaJbHbIX CUTYyalluid C 2
MmuoxxecrBa, I'padgbl u | momonsio MHOKeCTB. [IprMeHeHne rpadoB K peleHHIo 3a/1a4
UX IPUMEHEeHHe IIpakTnyeckoe 3anHaTHe NedS BpinojHeHHEe KOHTPOJIbHOM 2 2
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\ padorsl o Teme «MHoxectBa. I'padbl.»

Paznea 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPHH BePOSATHOCTEH 22 2

Tema 13.1 Coaep:xkaHue y4eOHOro MaTepuaJa 2 0
OcHOBHbIE nousitus | [lepecraHoBKH, pa3MeILleHUs, COUETAHMUS. 2
KOMOUHATOPUKH
Tema 13.2 Coaep:xaHue yueOHOro MaTepuaJia 2 0
CoObiTHEe, BeposATHOCTHL | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH 2
coObiTug. ChoskeHne M | CyMMBl COOBITHH. YCJIOBHAas BEPOSTHOCTh. 3aBUCHMBIE |
YMHO:KeHHUe HE3aBUCHMBIE COOBITHsI. TeopeMbl O BEPOSTHOCTH IPOH3BEICHUS
BEPOSITHOCTEH COOBITHIA.
Tema 13.3 Coaep:xaHue y4eOHOro MaTepuaJa 4 0
BeposiTHOCTH B | OTHOCUTeNbHasE 4acToTa COOBITHS, CBOWCTBO €€ YCTOMYHMBOCTH. 2
npogeccuoHaAIbLHBIX Cratuctuueckoe onpezeseHne BepoaTHOCTH. OlieHKa BEpOSTHOCTU
3ajgadax COOBITHSL.

IIpakTnueckoe 3ansitue Ned6 Pemenue 3aga4 Ha OLEHKY 2

BEPOSATHOCTH COOBITHS.
Tema 13.4 Coaep:xaHue yueOHOro MaTepuaJa 4 0
Juckpernast ciay4yanHasi | Bunsl ciydaiinbix BenuuuH. OnpeneneHue JUCKPETHON CllydaiHOM 4
BeIMYMHA, 3aKOH €€ | BeIMUMHBL. 3aKOH pacnpelejieHUs] JAUCKPETHOH ciydaiHoO#
pacnpeneneHus BeJIMYHHBI. Ee unciI0BbIe XapaKTepUCTUKH
Tema 13.5 Conep:kaHue y4eOHOIro MaTepuaa 4 0
3agaun Baprnanmonnsii  psaa. Ilomuron  4actor W rHUCTOrpamma. 2
MaTeMaTH4ecKoil CraTHCTHYECKHE XapaKTEPUCTUKHU Psia HAOII0JaeMbIX JaHHBIX
CTATHCTHKH IIpakTuyeckoe 3anaTue Ned7 Pemienue 3a1a4 HA cOCTaBJICHUE 2

MOJIUTOHA YACTOT
Tema 13.6 Conep:xaHue y4eOHOro Marepuasa 2 2
CocraBiieHne Ta0JIHI H 2 2
AUArpaMM Ha NPaKTHKe
Tema 13.7 Coaeprxanue yueOHOro MaTepuaJia 4 0
Pemenue 3aga4. | DneMeHThl KOMOWHATOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS. 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 07,
K 2.1
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JIeMeHTbI CiioxeHre 1 YMHOKEHUE BEPOSITHOCTEN
KOMOUHATOPHKH, IIpakTnuyeckoe 3ansaTHe Ne 49 Bpino/iHeHHe KOHTPOJIbLHOM 2 2
CTATHCTHKH M TEOPHH | padoThl MO TeMe «JeMeHTbl KOMOMHATOPUKH, CTATHCTUKU U
BEPOSITHOCTEH TEOPHH BePOSITHOCTEID)
Pa3znen 14. YpaBHeHHs H HEPABEHCTBA 24 10 2 OK 01,
Tema 14.1 Coaep:xaHue yueOHOro MaTepuaJia 4 2 0 OK 02,
PaBHOCHIILHOCTH PaBHOCHJILHOCTH ~ ypaBHEHMH W  HepaBeHCTB.  OmnpeserneHus.. 2 OK 03,
YPaBHeHHUil ¥ | OCHOBHBIE TEOpPEMbl PaBHOCHIIBHBIX IEpEX0/aXx B YPaBHEHHSIX M OK 04,
HEpPaBEeHCTB. OOmue | HepaBeHcTBax. OO0IMe MeTOAbI pellleHHs] YPaBHEHMIi: nepexos OK 05,
MeTO/IbI peleHus: OT paBeHCTBa (YHKHMIi K paBeHCTBY apryMeHTOB st OK 06,
MOHOTOHHBIX (YHKUMIi, METOJ pa3l0oXKEeHUS Ha MHOXKHUTEIH, OK 07
METOJT  BBEJCHHS  HOBOM  IEpPEeMEHHOW,  (DYHKIHMOHAIBHO-
rpaduyecKuil MeTox
IIpakTuyeckoe 3anaTme Ne S50 Pemenue 3amanuii Ha 2 2
PABHOCHJIBLHOCTH YPABHEHHUIl
Tema 14.2 Coaepxkanue y4eOHOIro MaTepuaa 4 2 0
I'padguyecknii Meroj | O6mue MeToAbl pelIeHHs HEPaBEHCTB: IMEpexoj]] OT CpaBHEHHUS 2
pelieHHs  YPaBHEHMH, | 3HaueHU (QYHKUMI K CpaBHEHWIO 3HAYEHUH AapryMeHTOB IS
HEPABEHCTB MOHOTOHHBIX ~(YHKIIMHA, METOJ HHTEpPBaJIOB, (YHKIHOHAIBHO-
rpapudeckuit Metos. I'paduueckuii MeToa perieHus ypaBHEHUH U
HEPABEHCTB
IIpakTnyeckoe 3ansitue Ne 51 Pemenue ypaBHeHHMH 2 2
rpaguyecKumM crnocodom
Tema 14.3 Coaepxanue yueOHOro MaTepuaia 4 2 0
YpaBHenust u | Onpenenenne Moayis. PackpbiTue MOAyns MO OIMpPENETIeHHIO. 2
HepaBeHCTBa ¢ MoayJeM | [Ipocreifiine ypaBHEHUs U HEpaBeHCTBA ¢ MoxyJieM. [Ipumenenue
PaBHOCHUJIBHBIX MEpPEXOJ0B B OIpPEAEICHHBIX TUIAX YpaBHEHUH H
HEPABEHCTB C MOJIYJIEM
IIpakTnyeckoe 3ansaTHe Ne 52 Pemenue ypaBHeHUH U 2 2
HEPAaBEHCTB C MOAYJIeM
Tema 14.4 Coaeprxanue yueOHOIro MaTepuaia 4 2 0
YpaBHeHus U 3HaKOMCTBO ¢ mapamerpom. [lpocreiiimue ypaBHEHUS U 2
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HepaBeHCTBA C

HCPaBCHCTBA C MapaMETpOM

napaMeTrpamMu IIpakTuyeckoe 3ansaTue Ne 53 Pemienne ypaBHeHUHl u 2 2
HEPABEHCTB C MapaMeTPoOM
Tema 14.5 Coaeprxanue yueOHOro MaTepuaJa 4 2 2
CocraBieHue u pemienue | [[puMeHeHUe ypaBHEHHMII B pEIICHUM TEKCTOBBIX 3a/lady B 2
npogecCHOHAIBHBIX npodecCHOHATBLHON JeSITeTbHOCTH CHeIHaINCTa o
32a4 € NOMOIIBIO | KOMIIBIOTEPHBIM CUCTEMaM.
ypaBHeHMii 2 2 2
Tema 14.6 Coaep:xaHue yueOHOro MaTepuaJia 4 0 0
Pemenne 3aga4. | OOue MeToIbl PEeLICHUs] YpaBHEHU. Y paBHEHUS U HEPABEHCTBA C 4
YpaBHeHust U | MOAYJIEM H C TIapaMeTpaMHu
HepaBeHCTBa
3ayeTHOeE 3aHATHE MO IIpakTuyeckoe 3ansaTue Ne 55, 2 2
pa3aenam 1-14 BobinoJiHeHHe 3a4eTHBIX 3a1aHuil o pa3aeiam 1-14
334 110 34
JK3aMeH 6
Bcero | 340
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3. YCJIOBUS PEAJIM3ALIUA ITPOT'PAMMBI YUEBHOM JUCIHHUIIIUHBI
«MATEMATHUKA»

3.1. Tp660BaHI/Iﬂ K MUHUMAJBHOMY MaTC€PUAJIBHO-TEXHUIECCKOMY o0ecnevYeHuIo

Peanuzanus yaeOHON AUCIUIUIMHBI TpeOyeT HAIM4Ks yueOHOTro kKabuHeTa MareMaTHKH.

Ob6opynoBaHue yueOHOro KaOMHETa: I0Ca04HbIE MECTa 10 KOJIMYECTBY 00yUarOINXCS;
pabouee MeCTO mpenojaBares, J0CKa.

TexHuueckue cpencTBa 00y4eHUs: KOMIIBIOTED € JIMLIEH3MOHHBIM IPOTrPAMMHBIM
oOecrnieueHneM, 3KpaH, MyJIbTUMEANATIPOECKTOP.

3.2. UuopmanoHHOe o0ecniedeHre peaju3aluu NporpaMmbl

OcHoBHasi iuTeparypa
1. bammakoB M.MU. Maremaruka: yuebHoe wusnanue/bammakoB M.M. — Mocksa:,
Axanemus, 2024, -288c. (O6meobOpazoBaTenbHas MOAroToBKa B yupexaenusx CI10). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705785/
2. bammakoB M.U. Martemaruka: 3anaynuk: yaeOHoe n3nanne/bammvakoB M.W. — Mockaa:,
Axkanemus, 2024, -432c. (OOmeo6pa3oBarenbHas noAroroBka B yupexaenusx CI1O). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

HOHOJ’IHI/ITCJ’ILHLIC HCTOYHHKHU

1. Maremaruka: anrebpa U Havajia MaTEMaTHYECKOTO aHainn3a reomerpusi. ['eomerpus. 10-
11 kmacc. ba3oBblii 1 yriy0nénnslii ypoBuH : YueOnuk / JI.C. AtanacsH, B.®. Byrys3os,
C.b. Kagomie [u ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. Maremaruka: anreOpa W Havaja MaTEeMaTHYEeCKOTO aHallu3a TeoMeTpus. Anredpa u
Havanma marematudeckoro aHammza 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.JI.. Maremaruka: AnreOpa ¥ Havajga MaTeMaTHYEeCKOTO aHAM3a T€OMETpHs
10 xmacc bazoBeiii ypoenb : YueOnuk / A.JI. Bepuep, A.Il. Kapm — Mocksa :
[TpocBemenne, 2022. — 368 c¢. — ISBN 978-5-09-099448-4. — URL:
https://book.ru/book/951215

4. Bepnep, A.JI.. Marematuka: AnreOpa 1 Hadyajga MaTeMaTHYECKOTO aHAIN3a TeOMETPHS
11 xmacc bazoBsrit ypoBens : Yueonuk / A.JI. Beprep, 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 3aHsTHE MO MareMaTuke: YdeOHoe mocoOue mms
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 OHEHKA PE3YJIbTATOB
OCBOEHMSA IMCIHUIIJIMHBI MATEMATHUKA

KonTponib W oumeHka pe3ynbTaToB
IpernoaaBaTesieM B POIecce MPOBEACHHS 3aHATHH.

OueHka JuuHOCMHBIX PE3YIbTATOB O0O0ECHEUMBAETCS B XOA€ pealu3allid  BCeX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOLECcCa, BKII0Yasi BHCYPOUHYIO JESITEIBHOCTD.

OneHka JOCTH)KEHUS MemanpeoMemublX pe3ylibTaToB MPOBOJUTHCS B XO/€ TEKYyILEH U
NPOMEXYTOUHOH arrectanuu. OIEHUBAETCS TOCTH)KEHHE KOMMYHUKATHBHBIX M PETYISTHBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIBbHOCTH OLICHUBAHUA
CUTyallMM ¥ NPHUHITUS pPEUICHUs, CAMOCTOSATENBPHOCTH HH(POPMALMOHHO-TIO3HABATEIHLHOM

OCBOCHHA  JUCHUINUIMHBI  OCYIICCTBIIACTCA

JIeSTEIIbHOCTH).

Tabnuna 6 — OueHka npeaMeTHbBIX Pe3yJbTATOB!

IIpenmeTrHble pe3yabTaThI O0beKT KOHTPOJISA DopMbI U METO/IbI
€ yueToM KOHTPOJISA M OLIECHKH
npo¢gecCHOHAILHOMH | Pe3yJIbTaTOB 00y4YeHHs
HANPABJIEHHOCTH
I1P 01. Bnanenue meromamu OK 01 -OK 07, YcTHbI# onpoc
JI0Ka3aTeJIbCTB, AITOPUTMAMH PEIICHUS IIK 1.1, IIK 2.1 MareMaTi4ecKuii JUKTAHT
3a/1a4; yMeHue GopMyaupoBaTh NunuBunyansHas
OIpEEIIEHNUs, aKCUOMBI U TEOPEMBI, camocTosITeNbHas padoTa
MPUMEHSTh UX, IPOBOJUTH [TpakTuueckue paboThI
J0Ka3aTeNIbHbIE PACCYKICHUS B XO/€ KonTposnbHas pabora
penieHus 3a1ay; OK3aMeH
ITP 02. VYmeHue onepupoBaTh OK 01 - OK 07, YeTHBIN onpoc
MOHSTUSIMU: CTENIEHb Ynca, Jorapudm K 1.1, TIK 2.1 MareMaTnyeckuii TUKTaHT
YHCJIa; YMEHUE BBIIOIHATH BEIYMCIICHUE NuauBuayanbHas
3HaueHUH U NpeoOpa3oBaHUs camocTosITeNbHas paboTa
BBIPXKEHHI CO CTEMEHAMH U [TpakTuueckue paboThI
norapupmamu, npeodpa3oBaHus APOOHO- KontponbHas padota
paIoHaIbHBIX BBIPAXKECHUN; OK3aMeH
ITIP 03. VYmeHue onepupoBathb OK 01 -OK 07, YcTHBII onpoc
MOHATUSIMHU: PALMOHAJIBHBIE, IIK 1.1, IIK 2.1 MareMaTHU4ecKuil TUKTAHT
MppalMoOHaIIbHbIE, TOKa3aTeNIbHbIE, NunuBuayansHas
CTETIeHHbIE, Torapu(MUIECKHe, camMocCTosITeNbHas paboTa
TPUTOHOMETPUUECKHUE YPAaBHEHUS U [IpakTrueckue paboOThI
HEpaBEHCTBA, UX CUCTEMBI, KonTponpHas pabota
DK3aMeH
ITP 04. YmeHue onepupoBaTh OK 01 —OK 07, YeTHBIN onpoc
MNOHATUSIMU: (PYHKIINS, HEMPEPbIBHAS MK 1.1, TIK 2.1 MareMaTnyeckuii TUKTaHT
¢byHKLUS, TPOU3BOJIHASA, TIEpBOOOpa3Has, NuauBuayanbHas
OTpe/ieNIeHHBI HHTErpall; yMEHHE camocTosITeNbHas paboTa
HaXOJIUTh MPOU3BOHBIC FJIEMEHTAPHBIX [TpakTudeckue paboThI
(GYHKIIHHA, UCTIONB3YS CIIPABOYHBIE KoHnTtponbHas pabota
MaTepHuabl; UCCIAEA0BATh B IPOCTEUIIINX OK3aMeH
cinydasix QyHKIIUU HA MOHOTOHHOCTb,
HAXOJUTh HaUOOJBIINE U HANMEHBIIINE
3Ha4YCHUs PYHKIUH; CTPOUTDH rpapuKu
MHOT'OYJIEHOB C UCIOJIb30BAHUEM
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anmnapara MaTeMaTUYECKOr0 aHaIn3a;
MPUMEHSTH IPOU3BOJIHYIO MPU PELLICHUN
3a/1a4 Ha JBUKEHUE; PEIIaTh MPAKTHKO-
OpUEHTUPOBAHHBIC 3a/1a4H Ha
HanOOJIbIIIME U HAUMEHBIIINE 3HAUYCHUS,
Ha HaXO0XKJIEHUE ITYTH, CKOPOCTU U
YCKOPEHUS;

ITP 05. VYmenue onepupoBaTh OK 01 —OK 07, YcrHblii onpoc
HNOHATHSAMHU: PallMOHATIbHAS (DYHKIIHA, IIK 1.1, IIK 2.1 MareMaTnyecKkuii TUKTaHT
nokasarenbHasi QyHKILHUS, CTETIeHHAS NuauBuayanbHas
¢bynkuus, norapupmudeckas GyHKIHA, caMmocTosiTeNbHas paboTa
TpUTOHOMETpHUECKHUe QYyHKIUH, [TpakTueckue paboThI
oOpaTHbIe QYHKIIMH, YMEHUE CTPOUTH KontponbHas padota
rpaduku U3y4yeHHBIX QYHKIHH, OK3aMeH

UCTIOJIB30BaTh TPa(QUKH TP N3YUECHUH

MPOLIECCOB U 3aBUCUMOCTEH, PU

pelIeHnn 3a1a49 U3 APYrux yIeOHBIX

MPEIMETOB U 3a/1a4 U3 pealbHON KU3HU;

BbIpaXxaTb (OpMyIaMH 3aBUCUMOCTHU

MEX]1y BEIMYMHAMY,

ITP 06. VYMmeHue pemiatb TEKCTOBbIE OK 01 - OK 07, YcTHBII onpoc

3aJ1ayu Pa3HbIX TUIIOB (B TOM YHKCJIE Ha IIK 1.1, IIK 2.1 MareMaTn4ecKuii JUKTAHT
IPOLEHTHI, JOJIM U YacTH, Ha IBUKEHUE, WnauBuayanbHas
paboTy, CTOUMOCTH TOBAapOB U YCIYT, caMmocTosiTeNbHas paboTa
HaJIOTH, 3aJ1a4M U3 00JIaCTH YIPaBIICHUS [IpakTrueckue paboOThI
JUYHBIMU M CEMEHHBIMU (PMHAHCAMHU ), KonTponbHas pabora
COCTaBJISITh BBIPAXKEHUSI, ypAaBHEHUS, DK3aMeH

HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO

3a/1a4M, UCCIIEeI0BaTh MOJIYyYEHHOE

pEllIeHNE U OLIEHUBATh

IPaBI0N0JI00HOCTh PE3yJIbTATOB;

ITP 07. YMmeHnue onepupoBarhb OK 01 - OK 07, YeTHBIN onpoc
NOHATUSIMU: cpeaHee apupmernueckoe, | [IK 1.1, [IK 2.1 MareMaTnyeckuii TUKTaHT
MenaHa, HauOoJIbIIee 1 HauMEHbIIee NuauBuayanbHas
3HAYEHUS, pa3Max, TUCIepCus, camocTosITeNbHas paboTa
CTaH/IapTHOE OTKJIOHEHHE YMCIIOBOTO [TpakTuyeckue paboThI
Habopa; yMeHUE U3BJIEKaTh, KonTposnbnas pabora
HMHTEPIPETHPOBATH UHPOPMALIHIO, OK3aMeH
MIPEICTABICHHYIO B TAOMUIIaX, HA

nuarpammax, rpadukax, oTpaxkarouryro

CBOICTBa peaJIbHBIX MTPOLIECCOB U

SIBJICHUI; IPEACTABIATh HH(POPMAIIHIO C

MOMOIIBIO TAOJIUIT U AUArpamMm;

UCCIJIE0BAaTh CTATUCTUYECKHUE JJaHHbBIE, B

TOM YHCJIE C IPUMEHEHUEM rpapuuecKux

METOJIOB 1 JIEKTPOHHBIX CPEACTB;

ITP 08. YMmenue onepupoBaTh OK 01 - OK 07, YcTHbIi onpoc
MOHATUSIMHU: CIIyYalHbIN OIBIT U IIK 1.1, IIK 2.1 MareMaTU4ecKuil TUKTAHT

cilydaiiHoe COOBITHE, BEPOSITHOCTb
CJIy4aifHOTO COOBITHS; YMEHHE
BBIUHCIIATH BEPOSTHOCTD C
UCIIOJIb30BaHUEM I'pa)UueCKUX METOJIOB;

NunuBunyanbHas
caMmocTosiTeNbHas paboTa
[TpakTrueckue paboThI
KonTposnpHas padora
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OPUMEHATH (OPMYITBI CIIOXKEHUS U
YMHOEHUS BEPOSTHOCTEH,
KOMOUHATOpHBIE (HaKThI U (HOPMYIIBI IPU
pELIeHUH 33J1a4; OIICHUBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO
CITy4allHBIMU BEJTMYMHAMH; YMEHHE
IPUBOUTH PUMEPHI IPOSIBICHUS
3aKoHa OOJIBIINX YUCET B IPUPOIHBIX U
OO0IIECTBEHHBIX SIBICHHSIX;

OK3aMeH

ITP 09. YMenue onepupoBaTh OK 01 —OK 07, YcrHblii onpoc

MOHSATUSIMU: TOUKA, Ipsimasi, Tiockocth, | [IK 1.1, TIK 2.1 MareMaTH4eCKUM JUKTAHT

MPOCTPAHCTBO, IBYTPAHHBIN yTod, NuauBuayanbHas

CKPEIIUBAIOIINECS TPSIMBIE, camocTosITeNbHas paboTa

napauieIbHOCTh U NEPIIEeHIUKYISIPHOCTh [TpakTueckue paboThI

MPSIMBIX U TIJIOCKOCTEH, YTOJl MEXKITY KonTpoabnas padbora

IPSIMBIMH, YTOJI MEXKTY MIPSMOM U DK3aMeH

MJIOCKOCTBIO, YTOJI MEXK/Y IIIOCKOCTSIMU,

paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,

paccTosiHue MeXAy MPsSIMbIMU,

paccTOsSTHUE MEXY MIOCKOCTAMU;

YMEHHUE UCIOJIb30BATh MPHU PEIICHUN

3a]1a4 U3y4YEeHHbIE (PAKThI U TEOPEMBI

MJIaHUMETPUH; YMEHHE OlIEHUBATh

pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

1P 10. Ymenue onepuposars | OK 01 — OK 07, YcTHBIN onpoc

NOHATUSAMU: MHororpaHHuk, ceuenue | [IK 1.1, 11K 2.1 MaTteMaTU4eCKUM JUKTAHT

MHOTOTpaHHHUKA, KyO, IMapajuieNenurie], NunuBunyansHas

npu3Ma, nUpaMua, ¢burypa u camMocTosITeNbHasl paboTa

MOBEPXHOCTh  BpalleHUs,  IUWIHHAP, [TpakTuueckue paboThI

KOHycC, Imap, cdepa, cedeHus (HUTYPBHI KonTpomnbHas pabora

BpalleHusl, IIJIOCKOCTh,  KacaroIascst DK3aMeH

cheppl, UUIUHApPA, KOHYyCa, IUIOMIA/b

MOBEPXHOCTH  MHUPAMHIBI,  MPU3MBI,

KOHyca, IHIWHIpA, TUIOmaas cdepsl,

o0BbeM KyOa, MPSIMOYTOJILHOTO

napasuiefienumnena, MTUPaMUJIbI, MTPU3MBI,

MATUHApPA, KOHYcCa, IIapa;, yMEHHE

n300paxarhb MHOTOTPaHHUKHU u

MOBEPXHOCTH BPAIICHUS, UX CEUYCHUsS OT

PyKH, C  TIOMOIIBIO  YEPTEHKHBIX

WHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB;

YyMEHHE pacro3HaBaTh CHMMETPHUIO B

MPOCTPAHCTBE, YMEHHUE paACIIO3HABATh

MIPaBUJILHBIE MHOTOTPAHHUKH;

P 11. VYmenue onepupoBars | OK 01 — OK 07, VYcTHbIi onpoc

HNOHATUAMM: JBHXeHHe B npocrtpanctse, | [IK 1.1, IIK 2.1 MareMaTnyecKkuii TUKTaHT

nmogo0HbIe (GUTYPBI B TMPOCTPAHCTBE; NunuBuayanpHas

WCIIOJIb30BaTh  OTHONICHHE IUIOLIAJCH camMoCTosITeNbHasl paboTa

MOBEPXHOCTE W OO0BEMOB MOJOOHBIX [TpakTrueckue paboThl

¢buryp npu pemeHun 3anay; KonTtponsHas padora
DK3aMeH

ITP 12. Ymenune  Beruuciats | OK 01 — OK 07, YcTHbI onpoc
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reoMerpuueckre  BenuuuHbl  (anuHa, | [IK 1.1, TIK 2.1 MaremaTuyecKui JUKTaHT

yroi, IJom@aab, o00beM, IJIOWAAb NuauBuayanbHas

MOBEPXHOCTH), HCHOJB3Yysd H3yYEHHBIE camocTosITeNbHas padoTa

(bopMyIIbl U METO/IBI; [IpakTueckue paboOThI
KonTposabnas padora
DK3aMeH

ITP  13. Ymenue onepuposars | OK 01 — OK 07, YceTHBIN onpoc

noHaATusIMU: npsimoyroisHas cuctema | [IK 1.1, ITK 2.1 MaremaTuyecKui JTUKTAHT

KOOpPJIMHAT, KOOPJUHATHI TOYKH, BEKTOP, NunuBunyansHas

KOOPJUHATHI BEKTOPA, CKaJIsIpHOE camocTosITeNbHas paboTa

MIPOU3BEJICHUE, YTOJI MEXK]Yy BEKTOpaMH, [TpakTdeckne paboThI

CyMMa BEKTOpPOB, POU3BEICHUE BEKTOPA KonTponbnas pabora

Ha YHCJIO; HAXOIUTh C TOMOIIBIO DK3aMeH

M3YYEHHBIX bopmyn KOOPIUHATHI

CEepeIMHBl OTPE3Ka, PACCTOSIHUE MEXIY

JIBYMsI TOUKaMU;

ITP 14. VYwmenue BoiOupats nogxosamuii | OK 01 — OK 07, YcTHBIN onpoc

M3Yy4YEHHBIN MeTon i pemieHus 3anady, | [IK 1.1, 11K 2.1 MareMaTin4ecKuii JUKTAHT

pacrio3HaBaTh MaTeMaTtuueckue (akTbl U
MaTeMaTU4YeCKUuEe MOJIEIU B MPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHHUSIX, B HCKYCCTBE;
yMeHUue MIPUBOJIUTH MIpUMEPbI
MaTE€MaTUYECKUX OTKPBITHUA POCCUMCKOMN
Y MUPOBOM MaTEMAaTHUYECKON HAYKH.

NunuBunyansHas
caMmocTosiTeNbHas paboTa
[IpakTueckue paboOThI
KonTtponbHas padora
OK3aMeH




