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Pabouas mporpamma ydeOHOW mucuuIUMHBI «MateMaTHkay pa3padoTaHa Ha OCHOBE
tpeboBanuit  ®I'OC  cpegnero oOmero  o0pa3oBaHHUsA, YTBEPKICHHOTO  IMPUKA30M
Munnpocsemieanst Poccun Ne 413 or 17.05.2012 (akrtyanpHas pemakiusi), GdenepaibHON
o0pa3oBaTeNbHOIl MporpaMMbl CpeqHero obmiero obpa3zoBaHus, yTBepkIeHHoOU [Ipukazom
Munnpocsenienust Poccun ot 18.05.2023 Ne 371 (akTyanpHas pelakuus), paclopsKEHUs
Munnpocsemenuss Poccunm ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenuu Konnenuu
npernofaBaHus — 00mE00pPa30BATENBHBIX  TUCIUIUIMH € y4eTOM  MPOQeCCHOHATBHON
HAIPAaBIEHHOCTHU MIPOrPaMM CpeIHEro MpodeccnoHalIbHOro 00pa3oBaHus, peain3yeMbIX Ha Oaze
OCHOBHOTO 00111eT0 00pa3oBaHus»; MUChMa JlermapTaMenTa rocy1apCTBEHHOM MOJIUTUKH B cepe
cpenHero  npodecCHOHANBHOrO  O0pa3oBaHuMA U HPO(EecCHOHANBHOTO  OO0y4YeHHs
Munnpocsemenus: Poccun «O HampaBienun pexomeHganmii» ot 1 mapra 2023 r. Ne 05-592
(Pexomennmanuu 1o peanu3alMu CpegHEro ooOmero oOpa3oBaHMs B Tpeaesax OCBOCHHS
00pa3oBaTeNbHONM MPOTrpaMMbl  CpeaHero MnpodecCHOHATBHOTO O00pa30BaHUs), METOJAUKHU
npenofaBaHus 001eo0pa3oBaTeTbHON AUCHUILIMHBL «MaTemaThka» U MpUMEpHOil paboueit
porpaMMbl  00IIIe00pa30BATENILHON TUCIUIUIMHBI «MareMartuka» i mpodeccrnoHaIBHBIX
o0pa3oBaTeNbHbIX OpraHU3aIiil YTBEPKICHHBIX Ha 3aceqaHn CoBeTa Mo OLEHKE COJIePIKaHus U
KauecTBa MNPHUMEPHBIX pabouymx mporpaMm  oOMICO0pa3oOBaTEIBHOIO W COIHAIBHO-
TYMaHUTapHOTO IIMKJIOB cpeaHero mpodeccuonaabHoro obpazoBanuss ®I'bOY IIIO UPIIO,
nporokosn Ne 14 or 30.11.2022 r., ®denepaabHOTO TOCYAapCTBEHHOTO 00pPa30BATEIBHOTO
cranaapta (nanee — ®I'OC) no cnenuansHoctu 27.02.07 «YnpaBieHue Ka4eCTBOM MPOAYKIIUH,
MIPOLIECCOB U YCIYT (IO OTPACISIM)», YTBEPKIEHHOTO MPHUKa30M MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit denepanu Ne 234 ot 14.04.2022 r.

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

[Tporpammy cocraBwia AptemoBa B.H., mnpenogasarens CII6 TBIIOY  «Komnemx
aBTOMATU3ALMH [TPOU3BOJCTBAY.

[Iporpamma paccMoTpeHa W oj0o0peHa Ha 3aceJaHud pabodei Tpymnmbl, mpoTokon Ne 7
ot 14.05.2024 r.
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1. MACHOPT PABOYEHM ITPOI'PAMMBI YYEBHOM JUCHUITIUHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOH OMCHUIUVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOl MPOrpamMmmMbl
C1io

ObmeoOpa3oBaTenbHas ydeOHas AucUMILTAHA «MareMmaTuka» sBISeTcs 00s3aTeabHON
4acThl0  00IIe00pa30BaTENbHOTO IIMKJIA OCHOBHOW  00pa3oBaTeNbHOM  MpOrpaMMbl B
cootBercTBUU ¢ PI'OC mno cnenuanbHoctr 27.02.07 «YmnpaBieHHEe KadyeCTBOM MPOIYKIIHH,
MIPOLIECCOB U YCIYT (110 OTPACTISIM)».

1.2. llesqin 1 NJIaHUPYeMble pPe3yJibTaThl OCBOCHHSI YUeOHOMH THCIMILIAHBI

1.2.1. Hean y4yeOHOM NMCHUILIMHBI B COOTBETCTBUM ¢ coaepxkanuem POII

COO

Copepxanue nporpammbl «MareMaTuka» HalpaBJIEeHO HAa JOCTHKEHHUE CIIEAYIOLINX
LCIICH:

- (opmupoBaHuEe NEHTPAIBLHBIX MAaTEMaTUYECKUX MOHATHUH (YUCIO, BEIUYHMHA,
reoMerpuueckas (Qurypa, TmepeMeHHas, BEPOSATHOCTh, (QYHKIHSA), O00ECIeYNBAIOIIIX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHMs 00YUYarOIINXCS;

- MOJIBeICHNE OOYYaroMMXCsS Ha JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MaTEMAaTHKU U OKPYXKAIOLIEr0 MUpa, TOHMMaHWE MAaTeMaTHKU KaK 4acTH 0Oiieit
KYyJIBTYPBI 4€JIOBEYECTBA,

- DPa3BUTHE WHTEIJIEKTyadbHBIX U TBOPYECKHX CIIOCOOHOCTEH OOy4aroumxcs,
HOSH&BZlTCJ'IBHOﬁ AKTUBHOCTH, HCCJICJOBATCIbCKUX YMCHHﬁ, KpI/ITI/I‘-IHOCTI/I MBIIIJIICHUA, I/IHTepeca
K U3yYEHUIO MaTEeMaTHKH;

- (QopmupoBanue GYHKIMOHATBHONW  MaTEMaTHYECKOM  TpaMOTHOCTHU:  YMEHUSA
pacno3HaBaThb MaTEMATUYECKUE ACTIEKTHI B PEAIbHBIX KU3HEHHBIX CUTYalUHsSIX U MPH U3YYEHHUU
JIPYTUX Y4eOHBIX MPEAMETOB, NMPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, POPMYIUPOBATH
UX Ha S3bIKE MaTeMaTHKW W CO3JaBaTh MAaTE€MaTUYECKHE MOJENIH, MPUMEHITh OCBOCHHBIN
MaTCMaTI/IIIGCKI/II\/'I ar[napaT JJIA pCHICHI/ISI HpaKTI/IKO-OpI/IeHTI/IpOBaHHI)IX 3aja4,
MHTEPIPETUPOBATH U OIIECHUBATH MOJTYYEHHBIE PE3YIbTATHI.



1.2.2. IlnanupyemMble pe3yJibTAThl OCBOEHHS 001Ie00pa30BaTeILHON y4eOHOH TMCHUIUIMHBI B COOTBETCTBHMH ¢ TPeOOBAHUSIMHU

ProC COO u ©1roC C1io

Koa u HauMeHoBaHune
(¢opmupyeMbIX KOMIIeTeHIUI

ILianupyemble pe3yJbTaThl 0CBOCHHS M CUMILIMHBI

JIM4YHOCTHBIE Pe3yJIbTaThl

MeTanpeaMeTHbIe pe3yabTaThl

IIpenmeTHBIE pe3yabTaThl

OK 01. BrOupates cmocoObt
penreHus 3amaq
npodecCHOHATLHON

JACATCIBHOCTH IIPUMEHUTEIIBHO
K pas3JIMYHbIM KOHTCKCTaM

OK 02. Hcnomnp3oBate
COBpPEMEHHBIE CPEJICTBA IIOKCKA,
aHaaM3a M HHTEpIpeTalnuu
uHpOpMAUH u
UHOOPMALMOHHBIE  TEXHOJIOTUH
Ut BBITIOJTHCHHS
npodhecCHOHANIBHBIX 33/1a4;

OK 03.[1nanupoBarb u
peanu30BbIBATH cOOCTBEHHOE
npodeCCHOHATBHOE u
JIMYHOCTHOE pas3Butue,
NpeANPUHUMATEIbCKYIO
JIeSITENIbHOCTh B
npodeccuoHaIbHOMI chepe,
HCIIOJIb30BaTh 3HaHUS 1o
(MHAHCOBOII  I'paMOTHOCTH B
Ppa3IMYHBIX JKHU3HEHHBIX
CHUTYaIUsX;

OK 04. D¢ pexTrBHO

B3aUMO/IeHicTBOBATh M paboTaTh B
KOJUIEKTHBE Y KOMaH/IE;

OK 05. OcymiecTBisATh yCTHYIO U
MUCbMEHHYI0 KOMMYHHKAILIUIO Ha

rOCy/IapCTBEHHOM A3BLIKE
Poccuiickon Deneparuu C
y4eToM ocoOeHHOCTEH
COLIMAILHOTO U KYJIBTYPHOTO
KOHTEKCTA,

OK 06. IIposiBisiTh IpakJaHCKO-

JIP 01. I'paxxnaHckoe BOCIIUTAHUE:
c(OpPMUPOBAHHOCTH TPAXKIAHCKON TTO3UIINU
o0yyarorerocs Kak akTHBHOTO 1
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOTO
oO11ecTBa, MPeJCTaBICHUE O MaTeMaTHYECKUX
OCHOBaX (PYHKIIHOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, SIBICHUH, IPOIETYp IPaXKAaHCKOTO
obmecTBa (BEIOOPHI, OMPOCHI U APYTOE),
YMEHHE B3aHMO/ICHCTBOBATh C COLMATbHBIMHU
MHCTHTYTaMH B COOTBETCTBUH C HX
(YHKIMSAMU ¥ Ha3HAUCHHUEM;

JIP 02. [TaTpuoTHueckoe BOCIIUTAHUE:
c(OpMHUPOBAHHOCTH POCCUICKON
TPaXIAHCKOH MICHTHYHOCTH, yBaXKEHUS K
IIPOLUIOMY U HACTOSALIEMY POCCUICKOM
MaTEeMaTHKH, IEHHOCTHOE OTHOILICHHE K
JOCTIDKEHHUSIM POCCHHCKHUX MAaTEMAaTHKOB U
pPOCCUICKON MaTeMaTHU4eCKO IIKOJIbI,
HCIIOJIb30BaHHUE ITHX TOCTI)KEHUH B APYTUX
HayKax, TEXHOJIOTHIX, c(hepax SKOHOMHKH;
JIP 03. /lyxoBHO-HPaBCTBEHHOE BOCIIUTAHHUE:!
OCO3HAHHE NYXOBHBIX LIEHHOCTEN
poccuiickoro HapoJa, cOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUIECKOTO
TIOBE/ICHHS, CBS3aHHOTO C NMPAKTHYECKUM
NPUMEHEHNEM JOCTH)KEHUH HAyKH U
JIESITETIFHOCTBIO YUE€HOT'0, OCO3HAHUE JTMIHOTO
BKJIa/Ia B IIOCTPOEHUE YCTOHYNBOTO
Oynmymero;

JIP 04. DcreTndeckoe BOCIUTAHHUE:
3CTETHYECKOE OTHOIICHNE K MUY, BKJIFOYAs
3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a]1a4, PELICHIH, pacCyXKICHHH,
BOCHPUHMYHMBOCTh K MATEMaTHYECKIM

MP 01. CpopmupoBaHOCTB
MO3HaBaTeJIbHBIC YHUBEPCAIbHBIC
y4eOHbIe ecTBUA: 6a30BbIe
Jloru4ecKue NeicTBUs: BbIABILITh U
XapaKTepU30BaTh CYIIECTBEHHEBIE
MPU3HAKH MaTeMaTHYECKUX 00BEKTOB,
MOHATUN, OTHOLUEHUN MEXKITY
MOHATUSAMH, POPMYIIHPOBATH
OTIpeZIeTICHUs TIOHATHH, yCTaHABINBATh
CYIIECTBEHHBIH MPU3HAK
Kiaccu(uKanyum, OCHOBAHHS IS
0000IIIeHNS U CpaBHEHUS, KPUTEPHU
MIPOBOIMMOTO aHAJIN3a; BOCHIPUHUMATB,
(opMyIHpOBaTh M MPeoOpa30BHIBATH
CYXJICHHUS: YTBEPIAUTEIbHBIE U
OTpHIaTeNbHbIE, eIUHUYHBIE, YACTHBIC U
o0111e, yCJIOBHbIE; BBIBIATH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH,
B3aUMOCBSI3H U IIPOTUBOPEYHs B akTax,
JIAaHHBIX, HAOIIOIEHUSIX U
YTBEPKACHHUSX, TIPeIaraTb KPUTEPUH
JUISl BBISIBJICHUS 3aKOHOMEPHOCTEH 1
MPOTUBOPEYHIA; JIeNIaTh BBIBOJIBI C
UCTIONIb30BAaHUEM 3aKOHOB JIOTHKH,
JIElyKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHHH, YMO3aKITIOUEHUH 10
AQHAJIOTUH; TTPOBOJIUTH CAMOCTOSATENIEHO
JIOKa3aTenbCTBA MATEMaTHYECKIX
yTBEpKAeHHUH (PSMBIE U OT
MPOTHUBHOTO), BEICTPANBATh
apryMEHTALHUIO, IPUBOANUTH IPUMEPHI U
KOHTpPIIPUMEpPHI, 000CHOBBIBATD
COOCTBEHHBIE CY>KACHHS U BBIBOBI;
BEIOUPATH CIIOCO0 pelIcHHs y4eOHOM

IIP 01. BnageHne MeTogaMu JIOKa3aTeNbCTB,
ITOPUTMAaMH PEIICHHS 3a/1a4; YMCHUE
(opMyITHPOBATH OINIPEAETICHUS, aKCHOMBI 1
TEOPEMBI, TPUMEHSTH UX, IPOBOAUTH
JloKa3aTeIbHbIC PACCYKACHUS B XOJI€ PEIICHUS
3ajad;

IIP 02. YmeHue onepupoBaTh MOHATHAMU:
CTEIIeHb YUCIIa, JIOTapu(M Ynclia; yMEHHEe
BBITIOJHATH BBIYMCIICHUE 3HAUCHUH 1
peoOpa30BaHMs BBIPAXKEHUH CO CTEIICHIMH U
norapudpmMamu, mpeodpa3oBaHus IPOOHO-
panMoHaIbHBIX BBIPAKCHHH;

P 03. Ymenue onepupoBaTh NOHATUAMH:
panmoHabHbIe, HppanuoHaIbHbIE,
MoKa3aTeJbHbIe, CTETICHHEIE,
sorapuMHIECKue, TPUTOHOMETPHUIECKIE
YpaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;

IIP 04. YmeHue onepupoBaTh MOHATHSIMHU:
GbyHKIMs, HenpepbIBHAS QYHKIHS,
MIPOU3BOIHAS, IEPBOOOpa3Has, OTPEIEICHHBIN
MHTETPaJ; yMEHHE HaX0AUTh NPONU3BOIHBIE
9JIEMEHTAPHBIX (PYHKIUH, HCHIOIB3Ys
CIpaBOYHBIC MAaTEPHAIIBL; UCCIIEA0BATh B
MPOCTEHIINX CiTydasix (QyHKINHU Ha
MOHOTOHHOCTb, HAXOJUTh HAUOOJIbIIINE 1
HaMMEHbIINE 3Ha4eHUsI QYHKIHH; CTPOUTH
rpauKy MHOTOWIEHOB C MCITIOJIb30BaHHEM
amnmapara MaTeMaTHIeCKOTO aHaJN3a,
MIPUMEHSTH IPOM3BOIHYIO MIPH PEIICHUH 3a/1ad
Ha JBIXCHUE; PEIIaTh MPaKTHKO-
OpPHEHTHPOBAHHBIC 3aJa4H HAa HAHOONbIINE U
HaMMEHbLINE 3HAYECHUs, Ha HAXOXKJCHUE ITyTH,
CKOPOCTHU U YCKOPEHUS;

ITP 05. YmeHue onepupoBaTh NOHITHIMU:




MaTPUOTUYECKYIO
JIEMOHCTPUPOBATH
MIOBE/ICHHE Ha
TpaJIULHUOHHBIX
00IIIeYeT0BEYECKHX ICHHOCTEH, B
TOM qucie c y4eToM
rapMOHH3AINH
MEXHAIIMOHAIBHBIX "
MEXPEIMTHO3HBIX  OTHOILCHUI,
MIPUMEHSThH CTaH/apThI
QHTUKOPPYIIIHOHHOTO

MOBEACHUS

OK 07. CopneiicTBOBaTh
COXpaHEHHIO OKpyXarouien
cpensl, pecypcocOepeKeH IO,
NPUMCHSATb 3HaHUS 00
W3MEHEHHH KIMMara, MPHHIUIIEL
OepeKITMBOrO MPOU3BOICTBA,
3p(peKTHBHO  JEHCTBOBaTH B
Ype3BbIYaHHBIX CHTYAIUIX;

OK 08. Vcnonb3oBath cpeacTsa B
npotecce npodeccroHanbHOI
JIeSITEIbHOCTU U TIOJIACPIKAHUS
Heob6xonumoro YPOBHA
(bU3UYECKOii IOATOTOBIEHHOCTH;
OK 08. Vcnonb3oBath cpecTBa B
npotecce mpo¢eCCHOHATBHON
JIeSITEIIFHOCTH M TIOJIJIePIKAHUS
Heob6xoaumoro YPOBHS
(U3MYECKOM OATOTOBIEHHOCTH;
OKO09. ITonp3oBatbcs
npodeccruoHaTbLHOM
JIOKyMEHTaluei Ha
rOCY/IapPCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

MK 1.7. OcymecTBasaTh
JOKyMEHTALHIOHHOE
COIIPOBOXKIICHHUE AEATEIHHOCTH
10 TEXHUYECKOMY KOHTPOJIIO
Ka4yecTBa NpOJyKIHH (padoT,

MO3HIIMIO,
OCO3HAHHOE
OCHOBE

aCIeKTaM Pa3IMYHBIX BUIOB HCKYCCTBA;
JIP 05. ®usnueckoe BOCIUTAHUE:
c(OpPMUPOBAHHOCTb YMEHUS IPUMEHSTh
MaTeMaTHYECKHE 3HAHUS B MHTEPECax
3I0pOBOTO M 0E30ITaCHOTO 00pa3a KU3HH,
OTBETCTBEHHOE OTHOILIIEHUE K CBOEMY
3JI0POBBIO (370POBOE MTUTAHME,
cOaNaHCHPOBAHHBIN PEXHUM 3aHATHH U
OTAbIXa, PeryisipHas pu3ndecKas
AKTHBHOCTb), (prznueckoe
COBEpLICHCTBOBAHHUE NPH 3aHATUAX
CIIOPTUBHO-03JOPOBUTEILHOM
JIeSTENIbHOCTBIO;

JIP 06. TpynoBoe BOCIIMTaHUE:

TOTOBHOCTB K TPYAy, OCO3HAaHHE IIEHHOCTH
TPYIOTIO0HS, HHTEPEC K Pa3InIHbIM chepam
npodeccrnoHaBbHO IeaTeTbHOCTH,
CBSI3aHHBIM C MaTeMaTHKOM U ee
MPWIOKEHUSIMH, YMEHHE COBEPIIATH
OCO3HAHHEIN BEIOOp Oymymiei mpodeccuu u
peann3oBbIBaTH COOCTBEHHbIE KU3HEHHBIE
TUIaHbI, TOTOBHOCTh U CIIOCOOHOCTD K
MaTreMaTHuecKoMy 00pa30BaHHUIO U
camM000pa30BaHMIO Ha MPOTSKEHUH Beel
JKM3HHU, TOTOBHOCTb K aKTUBHOMY Y4YacTHIO B
pELICHUH NPaKTHIECKUX 3a/1a4
MaTeMaTHYeCKOH HalpaBJIeHHOCTH;

JIP 07. Dxonorudeckoe BOCIUTAHUE:
c(OpPMHUPOBAHHOCTH 3KOJIOTHYECKOMH
KyJIbTYpBI, TIOHUMaHUE BINSHUS COLIMAIBHO-
9KOHOMHUYECKHX ITPOIIECCOB HAa COCTOSIHUE
MPUPOJTHON U COLMATILHOM CpeJibl, OCO3HAHNE
rJI00aJIbHOTO XapaKTepa IKOJIOTHIECKUX
mpo0JieM, OpueHTANUS Ha TPUMEHEHNE
MaTeMaTUYeCKUX 3HAHUH JUIS PeIIeHHs 3a/1a4
B 00J1aCTH OKPYIKaIOIIeH cpebl,
TUTAaHWPOBAHUE MTOCTYIKOB M OLIEHKH HX
BO3MOJKHBIX TIOCIIEJICTBUH JUISl OKPY’KaIOIEH
Cpensl;

JIP 08. [leHHOCTH HAY4YHOTO NMO3HAHUS:

3a7a4M (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHHMS, BEIOUpPAThH
HanOosIee MOJXO I C yUeTOM
CaMOCTOSATENBHO BBIJICICHHBIX
KpHUTEpHeB); 6a30BbIe
Hccle10BaTe/bCKHe AelHCTBUS:
HCTIONH30BaTh BOIIPOCHI KaK
HCCIIE0BATEIbCKUI HHCTPYMEHT
MO3HaHMUSA, (POPMYIUPOBATH BOIPOCHI,
(bUKCUpYIOIIHE TPOTHBOPEUHE,
mpobieMy, ycTaHaBINBaTh HCKOMOE U
JlaHHOE, (POPMHUPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3HLIHIO,
MHEHHE; IPOBOIUTH CAMOCTOSTEIHHO
CIUTAHUPOBAHHBII YKCIIEPUMEHT,
WCCIIEJOBaHNE TT0 YCTAHOBIJICHUIO
0CcOOCHHOCTEH MaTeMaTHIECKOTO
o0beKTa, SIBJICHHS, ITpoliecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXIy
o0beKTaMu, SBJICHUSIMH, IPOLIECCAMI;
CaMOCTOATENLHO (DOPMYIIUPOBATH
0000I1IeHNS U BBIBOBI 110 pe3yIbTaTaM
MIPOBEJIEHHOTO HAOIOICHNUS,
UCCJIeJOBaHMs, OLICHUBATh
JIOCTOBEPHOCTb IT0JIy4ESHHBIX
PEe3yJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;
MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
npolrecca, a TakXKe BBIJBUIATh
TIPEATION0KEHHS O €T0 Pa3BUTHH B
HOBBIX yCJIOBUSX; padoTa ¢
uHpopMAanHeii: BEIBIATH 1SQUITUTE
nHPOPMALINH, TAHHBIX, HEOOXOAUMBIX
JUIsl OTBETA Ha BOIIPOC M JUIS PELICHHs
3a/1a41; BEIOMpATh HHGOPMAIIHIO U3
HCTOYHHMKOB Pa3/IUYHbIX THUIIOB,
aHaJIM3UPOBATh, CHCTEMATU3NPOBATH U
MHTEPIPETHPOBATh HH(OPMALIHIO
pas3JIMuHbIX BUJIOB U HopM
NPE/ICTABIICHUS; CTPYKTypPHPOBATh
nH(opManuio, NpeCTaBIATh €€ B

paunoHanbHask QYHKIMS, TOKa3aTelbHast
(byHKIMS, cTeneHHas: GyHKIMS,
norapupmudeckas QyHKIus,
TPUTOHOMETpHUYECKHe (YHKINHU, 0OpaTHBIC
(GYHKINN; YMEHHE CTPOUTH rpaduKu
M3yYeHHBIX (DYHKIHH, HCIIOJIh30BATh TpaduKu
IIPY U3YYCHHH NIPOIIECCOB M 3aBUCUMOCTEH, IPH
PELICHUH 33124 U3 IPYTUX YIeOHBIX MPEIMETOB
U 3a]a4 U3 PETbHOH XHI3HHU; BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEXIY BETHYHMHAMU;
IIP 06. YmeHwue pemath TEKCTOBBIE 3a7aUn
Pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLICHTHI,
JIOJIM ¥ YacCTH, Ha JIBOKCHHE, PadoTy,
CTOMMOCTB TOBAapOB U YCIIyT, HAJIOTH, 3aJlau¥ U3
obacTu ynpaBieHHs TUMIYHBIMHA U CEMEHHBIMA
(rHAHCAMH); COCTaBJISITh BBIPAKCHUS,
YpaBHEHUsI, HEPAaBEHCTBA U X CUCTEMBI 10
YCIIOBHIO 33J[a4H, HCCIIEA0BATH MTOJIYYEHHOE
pelIeHHE U OLIEHNBATH NTPABIOIOA00HOCTh
PE3yNbTaTOB;

IIP 07. YMenue onepupoBaTh NOHATUAMU:
cpenHee apudpMeTHUECKOE, MEeIHaHa,
HauOoubllIee 1 HAMMEHbIIIee 3HAUCHHSI, pa3Max,
JIICIIEPCHSI, CTAaHJAPTHOE OTKIIOHEHHE
YHCIIOBOTO HAabOpa; yMeHHE U3BIIEKATh,
MHTEPIPETHPOBATh HHPOPMALHIO,
NIPE/ICTAaBICHHYIO B TabMIax, Ha AUarpaMmax,
rpadukax, OTpa)karollylo CBOICTBa peanbHbIX
MIPOLIECCOB U SIBJICHUI; IPEACTABIAT
nH(pOpMAaLNIO ¢ TOMOIIBIO TAOJIHI ¥ HATPaAMM;
HCCIe0BaTh CTATUCTHYECKUE JaHHBIE, B TOM
YHCIIe ¢ IPUMEHEHHEM Ipa(uiIecKuX METOI0B U
AJIEKTPOHHBIX CPEJICTB;

IIP 08. YmeHnue onmeprpoBaTh MOHATHAMU:
CITydaiHBIN ONBIT U CITydaifHoe coObITHE,
BEPOSITHOCTB CITyJaiHOTO COOBITHS; YMEHHUE
BBIYHCIIATH BEPOSITHOCTD C HCIIOJIb30BAHUEM
rpau4ecKuX METOIOB; MPUMEHATH (HOPMYIIBI
CJIOKEHUS] U YMHOXKEHHSI BEPOSITHOCTEH,
KOMOMHATOpHBIE (haKThl U GOPMYJIBI IPH




yCIIyT)

IIK 2.1. [ToarotaBnuBath
TEXHUYECKUE JOKYMEHTEI
(3aKITIOYCHMST) O COOTBETCTBHU
Ka4yecTBa MOCTYMAIOIINX B
OpTaHU3AINIO CHIPHS,
MaTepHaJoB, OIy(hadbpHKATOB,
KOMIUTEKTYIOITNX H3CTHN
TEXHUYECKAM perilaMeHTaM,
CTaHAapTaM U TEXHHYECKUM
YCIIOBHSM.

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH U OOLIECTBEHHON MPAKTUKH,
MOHNMaHHE MaTEMaTHIECKOH HAYKH Kak
cepsl 4EIOBEIECKON ICSITENEHOCTH, 3TANOB
ee Pa3BUTHA ¥ 3HAUUMOCTH JUTS Pa3BUTHSA
[BHUJIM3AIMHN, OBJIa/ICHHE SI3BIKOM
MaTEeMaTHKH U MAaTEeMaTHIEeCKOH KyIbTypoi
KaK CpeJICTBOM MO3HAHUS MUPa, TOTOBHOCTh
OCYILECTBIIATH MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO ACSATEIbHOCTD
WHAUBUAYAJIBHO U B TPYIIIIE.

Ppa3IMuHbBIX popMax, WIIFOCTPUPOBATh
rpadu4ecKy; OlleHNBATh HA/Ie)KHOCTh
nH(OpMaLUH [0 CAMOCTOSTEIHHO
c(hOpMyITHPOBaHHBIM KPUTEPHUSIM.

MP 02. CdopMmupoBaHEl  yYMEHHUS
KOMMYHHUKATHBHBIX YHHUBEPCAIHHBIX
Y9eOHBIX NEWCTBUI: o01enue:
BOCIIPpHHAMATh HU  (OPMYIHPOBATH
CYXJICHUS B COOTBETCTBUU C yCIOBUIMHU
W UeIIMH  OOLIeHUs, SCHO, TOYHO,
I'PaMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTax,
JlaBaTh TOSICHEHHSA 10 XOAY pELICHUs
3aJaud, KOMMEHTHPOBATh IIOTy4YEHHBIN
pe3yIbTaT; B X0A€ 00CYKACHUS 3a1aBaTh
BOIIPOCHI TI0 CYIIECTBY OO0CYXIaeMoi
TEMBI, MPOOJEMBI, pelIaeMON 3aIayH,
BBICKAa3bIBATh WJCH, HAIlCIICHHBIE Ha
MOWCK pEIICHUs, COIOCTABJIATH CBOHU
CYXIEHUS C CYXICHHAMH JIPYTHX
YY9aCTHMKOB JAMAJora, OOHapyXHBaTh
pa3iuuue W CXOJCTBO MO3ULUH, B
KOppeKTHO#H  ¢dopme  (GopMyIHpoOBaTh
pasHoryIacus, cBOH BO3PAKEHHUS;
MPEACTAaBIATh  PE3YyNbTAaTHl  PELICHUS
3a/1a4d, HSKCIEPUMEHTa, HCCIICTOBaHHUA,
NPOEKTa, CaMOCTOSTENFHO  BHIOMpATh
(dopMaT BBICTYIUIEHHS C YYETOM 3ajad
MPe3CHTAIUN " ocoOeHHOCTEH
ayJIUTOPUU; COBMeECTHAs
AeATeTbHOCTD: MMOHUMATh u
HCTIOIb30BaTh MIPEeUMYyIIeCcTBA
KOMaHTHOH W MHIUBUAYaTbHOH paboThHI
mpu  pemeHMH  y4eOHBIX  3ajad,
IPUHUMATD Leib COBMECTHOM
NIESITETTBHOCTH, TUTaHUPOBATH
OpraHW3aIlMI0  COBMECTHOH  paboTHI,
pacrpenensiTh BUJIBI paoor,
JIOTOBapHBaThCsl, OOCYKAATh MPOLECC H
pe3ynbTaT paboThl, 0000IIaTh MHEHUS

pELICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH
peaybHBIX COOBITHIT; 3HAKOMCTBO CO
CITy4alHBIMH BEJINUNHAMU; YMEHHE TIPUBOIUTD
MIPUMEPBI MIPOSIBICHNS 3aKOHA OOJIBIINX YUCET
B IIPHPOJHBIX U OOLIECTBEHHBIX SBICHUAX;

IIP 09. Ymenne onepupoBaTh MOHATHSIMHE:
TOYKa, TPsIMasi, INIOCKOCTh, TPOCTPAHCTBO,
JIBYTPaHHBIN YToJl, CKPEIIUBAIOLIUECS MIPSMBIC,
MapauIeIbHOCTD U MEPIECHANKYIIIPHOCTD
HPSIMBIX M TUIOCKOCTEH, YroJl MeXly IPSMBIMH,
YTOJI MEXAY IPAMOM U IJIOCKOCTBIO, IOl
MEX]y IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSMBIMH,
paccTosiHuEe MEXAY MIIOCKOCTSIMU; YMEHHE
HCTIONIb30BATh NIPU PELICHUH 33134 N3yUCHHBIC
(haKTHI ¥ TEOPEMBI INITAHUMETPHH; YMEHHE
OLIEHUBATh Pa3Mepbl 0OBEKTOB OKPY)KAIOIIETO
MUpa;

[P 10. Ymenue onepupoBaTh NOHATUIMHU:
MHOTOTPaHHHUK, CE4€HHE MHOTOTpPaHHHKa, KyO,
napajJieNienune], pu3Ma, mupaMuma, Gurypa u
MOBEPXHOCTh BpalLICHUs], IIMJIMHAP, KOHYC, 1Iap,
chepa, ceyeHus GUrypsl BpallleHuUs, INIOCKOCTb,
Kacaromascs cepsl, IUIMHIPA, KOHYCA,
TUIONIA/Ib TIOBEPXHOCTHU MUPAMH/IbI, IPU3MBI,
KOHYca, IWIMHAPA, TUIOMab chepsl, 00beM
KyOa, IpsIMOYTOJIFHOTO MapaJuleNeuie/a,
IIpaMUbl, TPU3MBIL, IIMIMHAPA, KOHYCa, 1apa;
yMeHHe U300pakaTh MHOTOI'PaHHUKH U
TIOBEPXHOCTH BPAIICHUS, X CEYEHHS OT PYKH, C
TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
ANEKTPOHHBIX CPEACTB; yMEHHUE Paclo3HaBaTh
CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPaBUIbHbIE MHOTOTPAHHHUKH;
IIP 11. YmeHue onepupoBaTh HOHATHAMU:
JIBIDKEHHUE B MIPOCTPAHCTBE, MMOA00HBIE GUTYPHI
B IIPOCTPAHCTBE; UCIIOIb30BATh OTHOIICHHE
IUIOLIaieH TIOBEPXHOCTEH 1 00BEMOB IOIOOHBIX
¢buryp npu pemeHuu 3aaad;

IIP 12. YMmeHHe BBIYUCISATh T€OMETPUYECKUE




HCCKOJIBKHUX J'HOJIeﬁ; y4acTBOBaTL B

IPYyTIOBBIX ¢dopmax paboTsl
(oOcyxneHus, 0o0MeH MHEHUH,
"MO3roBEIE  WITypMBI" ¥  HHBIE),
BBIIIOJIHATh CBOIO 4YacTb paboOTBl H
KOOPAMHUPOBATH CBOM  JCHCTBUS C

APYTUMH YWICHAMU KOMAHAbI, OLICHUBATH

KauecTBO CBOCr0 BKIajga B OOMIUi
MPOAYKT o KPUTCPHSIM,
c(hOopMyYITHPOBAHHBIM Y4aCTHUKaMHU
B3aUMOICHCTBHS.

MP 03. CdhopmMupoBaHOCTH
PEryISITUBHBIX YHUBEPCATBHBIX

y4eOHbIX JeHCTBUIl: caMOOpraHU3alMs:
COCTaBIATh IUIaH, AITOPUTM pEIICHUS
3a7a4M, BHIOMpATh CrIOcO0 pemeHus ¢

YU4ETOM  HMEIOLIMXCA  PEeCcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTb M KOPPEKTHPOBAaTh

BapHaHTBl PEIICHUIl C Y4eTOM HOBOH
nHPOPMALIMH;, CAMOKOHTPOJIb: BIIAJETh
HABBIKAMHU [03HABATEILHOW pedIiekcuu
KaK OCO3HAaHHUS COBEPILIAEMBIX NEHCTBUMI
u MBICJINTCIIbHBIX IMpOLECCOB, ux
pEe3yJIbTATOB, BIIAJIETh criocobamu
CaMOITPOBEPKH, CAMOKOHTPOJIS Ipo1iecca
U pe3ynbTaTa PelleHHs MaTeMaTU4ecKon
3a/1a4y; NIPEABUIETD TPYIHOCTH,
KOTOpblE ~ MOTYT  BO3HUKHYTb  IIpU
PELICHUU 3alayd, BHOCUTb KOPPEKTHUBbI
B JIEATENBHOCTL HAa OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HaAWJIEHHBIX
OmMOOK, BBIBIEHHBIX  TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBHE peE3yJbTaTa
neian u yCJIOBUSAM, OOBSICHATD IIPUYUHBI
JIOCTHKEHUS WIH HEIOCTHKECHUS
pe3yIbTaTOB JAEATENILHOCTH, HAXOIWUTh
OLHOKY, JlaBaTh OLCHKY
PUOOPETEHHOMY OIIBITY.

BEJIMYMHBI (JJIMHA, YToJ, IIOMaab, 00beM,
IUIONIA/Ib TOBEPXHOCTH), HCIIONIB3YsI U3y4YEeHHbIE
(OpMyIIBI 1 METOIBI;

IIP 13. VYwmeHue oneprpoBaTh NOHATHAMU:
MPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT,
KOOPJHMHATHI TOYKH, BEKTOP, KOOPIHHATEI
BEKTOPA, CKAIIPHOE IPOU3BEACHHE, YTOI
MEXXIY BEKTOPaMH, CyMMa BEKTOPOB,
IIPOM3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTH C
MOMOUIBIO M3YYEHHBIX (OPMYIT KOOPAMHATHI
CepeIMHBI 0TPE3Ka, PaCCTOSTHUE MEXKAY IBYMS
TOUKaMU;

IIP 14. YMmeHue BHIOMPATDH MOIXOISAIIHIA
H3y4YEHHBII METOJ I peLIeHUs 3a1a4H,
pacIio3HaBaTh MaTeMaTHIeCKue (DaKTHI 1
MaTeMaTHYECKHE MOJIENIN B IPUPOIHBIX U
0O0IIIECTBEHHBIX SBJICHUSX, B ICKYCCTBE; YMEHHE
MIPUBOANTH IPUMEPBI MATEMAaTHIECKUX
OTKPBITUI POCCUHCKON U MUPOBOM
MaTeMaTHYeCKOi HayKH.




2. CTPYKTYPA U COAEPXKAHUE YUEFHOM JUCIHUILIMHBI «<MATEMATHKA»

2.1 O0beM yueOHOM AMCUMILVIMHBI U BUABI Y4eOHOI padoThl

Bun yueOHo# padoThI O0bem B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 340

BT. 4.:

1. OcHoBHOe cojep:kaHue 300

BT. U..

TEOPETUUECKOE 00yUeHue 224
IPAKTUYECKHUE 3aHSITUS 76

2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMNE 34
(copep:kaHue MPUKJIATHOTO MOXYJIA)

BT. U.:
TEeOpeTu4ecKoe o0yuyeHue 0
MPaKTUYECKHUE 3aHATHUS 34

[TpomexyTouHas aTTectanus B popme sKk3aMeHa 6
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2.2. TemaTn4yeckni IUIAH U CoJePKaAHNE YUeOHOM TMCIUTIINHbBI

HaumenoBanue Copaeprxanue yueOHOIro MaTepuasa O0bem yacoB
pa3aesioB U TeM (ocHOBHOE M NIPO(ecCHOHATBLHO-0PUEHTHPOBAHHOE), [Ipodeccuona | @opmupy
NpaKTHYeCKHe 3aHATUS [TpakTuy JBHO- eMble
Bcero €CKue OPUEHTHPOBA | KOMIIETeH
3aHATHS HHOE 1110
coJIep>KaHue
1 2 3 4 B 6
Pa3nea 1. [loBTOpeHHe Kypca MATEeMATHKH OCHOBHOM IIKOJIbI 24 12 8
Tema 1.1 Cojaep:kaHue y4e0HOro MaTepuaa 2 0 0
Heas " 3aga4ym | ba3oBble 3HaHUS U YMEHUs MO MaTeMaTUKe B MPOPECCHOHATBHON U
MaTeMaTHKH IIPH | B TIOBCETHEBHOM JICATEIILHOCTH. 5
OCBOCHHUH
CHEeNMAJTbHOCTH
Tema 1.2 Coaepsxanue yueOHOIro MaTepuaa 4 2 2 OK 01
Yucia u BbIYucaeHus. | J[eHCTBUS Haa MOJOXKUTEIbHBIMH M OTPULIATENILHBIMU YHCIIAMHU, OK 02’
Boipa:kenus U | OOBIKHOBEHHBIMH U JACCATUIHBIMH JAPOOSIMHU. 2 OK 0 3’
npeodpazoBaHus OK 0 4’
)
IpakTuyeckoe 3anaTue Nel OK 05.
2 2 2 OK 06,
OK 07,
OK 08,
MK 1.7
Tema 1.3. Coaeprxanue yueOHOro MaTepuaa 4 2 2
I'eomerpust Ha | Buasl miuockux Guryp v uX 1omasb 2
IJIOCKOCTH IIpakTnyeckoe 3ansaTHe Ne2
2 2 2
Tema 1.4 Coaeprxanue yueOHOro MaTepuaJia 4 2 2
IIpouenTHbIC [IpocThie TPOLIEHTHI, pa3HbIe CIOCOOBI WX BhIUMCICHUSA. CI0XKHBIC 2
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BBIYMCJICHUS ITPOLICHTHI

IIpakTnueckoe 3anaTneNe3

2

Tema 1.5 Coaep:xanue yueOHOro MaTepuaJia 4
YpaBHeHust u | Jluneitnple, KBaapaTHbIE, JPOOHO-IMHEWHBIE ypaBHEHUS W 5
HepaBeHCTBa HEpaBEHCTBA

IIpakTuyeckoe 3ansaTue Ned

2

Tema 1.6 Coaepxkanue yueOHOro MaTepuaa 4
Cucrembl ypaBHeHuil M | ClocoObl pemIeHHsl CHCTEM JIMHEHHBIX ypaBHeHWHA. [loHsTHS: 2
HEepPaBeHCTB MaTtpuna 2x2 u 3x3, onpenenurens marpuiel. Meton 'aycca.

IIpakTHyeckoe 3ansaTHE NeS 2

Cucrembl THHEHHBIX YPABHCHHI U HEPABEHCTB.
BxoaHo# KOHTPOJIb Conep:xaHue yueOHOro MaTepuaJia 2

IIpakTnyeckoe 3ansaTne Ne6

BbinosiHeHHe  KOHTpPOJLHOH  padoTbl  «Bblumciaenus u 2

npeodpa3oBaHus»
Paznen 2 IIpsiMble U NJIOCKOCTH B MPOCTPAHCTBE 18 OK 01,
Tema 2.1. Coaepxanue yueOHOro MaTepuaia 2 OK 02,
OcHoBHBIE nousitus | [Ipenmer crepeomerpun. OCHOBHblE TOHATHA (TOYKa, MpsAMasd, OK 03,
cTepeoMeTpHHu. MJIOCKOCTh, IPOCTPAaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHUHU. OK 04,
Pacnionoxenne npsameix U | [lepecekaromuecs, mapasielbHbIE W CKPEHIMBAIOIIUECS MPSIMEBIE. 2 OK 05,
IIJI0CKOCTEN IIpuzHak ¥ CBOMCTBO cKpemuBarouMxcsd MNpsAMbIX. OCHOBHBIE OK 06,

MIPOCTPAHCTBEHHBIC (DUTYPHI. OK 07,
Tema 2.2. Conepskanne y4eGHOro MaTepuasia 4 OK 09,
IHapaniaejgbHOCTH [TapanneneHble npsiMas W IulockocTh. Ompenenenue. [lpusHak. 4 IK 1.7
npsiMbix, npsMoii  u | CBoiicTBa (C J0Ka3aTenbcTBOM). IlapajuienbHble  IUIOCKOCTH. 1K 2.1
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IJIOCKOCTH, IIJIOCKOCTEN

Omnpenenenue. [Ipusznak. CBolicTBa (¢ q0KazatenbcTBoM). TeTparap
u ero yiemenThl. [lapanenenunen u ero 3j1emMeHTbl. CBOMCTBa
MPOTUBOMNOJOXKHBIX TpaHell U JAuaroHajeil mMapajiesenumnesa.
ITocTtpoenue ceuenuii. Pemenue 3anay.

Tema 2.3. Coaep:xkaHue yueOHOro MaTepuasa 6 2 0
IlepnieHAUKYISAPHOCTH [IepnenukynsapHsie IIpsIMBIE. [TapamiensHbIe IpsIMBIE,
NPSAMBIX, IPAMOH U NEepIEHANKYIISIpHbIE K IUIOCKOCTH. Ilpu3HaKk neprneHauKyIspHOCTH
IUIOCKOCTH, IVIOCKOCTe | psiMOM M TulocKOoCcTH.  JlokazarenbcTBo. llepnenaukynsp u 4

HaKJIOHHAs. [lepnienuKynsapHble IUIOCKOCTH. IIpu3nak

NepneHANKYJISIPHOCTH IUIOCKOCTei. J[oKka3aTrenbCTBo.

PaccTosiHus B IPOCTPaHCTBE

IIpakTHyeckoe 3ansaTHE Ne7

Pemienne 3aga4 1m0 MEPHEHAUKYJISIPHOCTH TPSMBIX H 2 2

IVIOCKOCTel
Tema 2.4. Coaepxanue yueOHOro MaTepuaa 2 0 0
Teopema () Tpex | TeopeMa 0 Tpex HEepIEeHIUKYIsApax. JJoka3aTenbCcTBO. YTOI MEXIY 5
NepHeHANKYJIsipax MPSIMON U TUIOCKOCTBI0. YTOJ MEX]Y MIOCKOCTIMU
Tema 2.5. Coaepsxanue yueOHOIro MaTepuaa 4 4 2
IMapanieiabHsle, IIpakTHyeckoe 3ansaTHE Ne§
NnepneHAuKYyJIsipHbIe, Pemienne reoMeTpuyecKux 3a1a4 B npogeccHoOHAILHOM 2 2 2
CKpelMBaloImecs NeATeJIbHOCTH CIeIHATHUCTA 10 YIIPABJIEHHIO Ka4eCTBOM
npsiMble. HPOAYKIMH .
IIpsimbre U miockocTu B | [IpakTuyeckoe 3ansiTue Ne9
NPOCTPAaHCTBeE. BoinosiHeHHe KOHTPOJBHOI padoThl «IIpsiMbI M IUIOCKOCTH B 2 2

NPOCTPAHCTBE»
Pa3nea 3. KoopanHaThl H BEKTOPBI 12 4 2 OK 01,
Tema 3.1 Conep:xxaHue yueOHOro MaTepuaJa 4 0 0 OK 02,
JlexapToBbI JlexapToBbl KOOpAMHATHI B IpocTpaHcTBe. [Ipocreiimue 3agaun B OK 03,
KOOP/JAUHATHI B KoopauHarax. PaccrossHue mexay IByMsl TOYKaMHU, KOOPAMHATHI OK 04,
NMPOCTPAHCTBE. CepeIuHbI OTPE3Ka 4 OK 05,
Paccrosinne Mmexay OK 07,
ABYMS TOUKAMHU. OK 08,
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Koopaunatsl cepeanHbI OK 09,
OoTpe3Ka K 1.7
IIK 2.1
Tema 3.2 Coaep:xkaHue y4eOHOro MaTepuaJa 4 2 2
BekTopbl B | Bektopsl B mpoctpancTBe. Cll0)KEHHE UM BBIUMTAHUE BEKTOPOB.
NPOCTPAHCTBe. YMHOXKEHHE BeKTopa Ha uyucio. KowmiaHapHble BEKTOpHI.
Yroa mexny Bekropamu. | CkalsipHOe IPOU3BEIEHNE BEKTOPOB. Pa3noxeHune BeKTopa 1o Tpem
CxkansipHoe HEKOMIUTAaHApHBIM BekTopaMm. KoopauHaTel BeKTOpa, CKaJlIpHOE 2
NPOU3BEIeHUE BEKTOPOB | IPOM3BE/IEHUE BEKTOPOB B KOOPAMHATAX, YTOJl MEXKIY BEKTOPaMHU,
yroll MEXIY MPsIMOM U IJIOCKOCTBIO, YIOJd MEXKIY TIIOCKOCTSIMH.
YpaBHEHUE IIJIOCKOCTH. [ €OMETpUUECKHI CMBICT OMPEIETUTENS 2X2
IIpakTuyeckoe 3ansaTue Ne 10
2 2 2
Tema 3.3 Coaepxkanue y4eOHOIro MaTepuaa 4 2 0
Pemenne 3ajad4. | /lekapToBel  KOOpAMHATHI B MPOCTpPaHCTBE. BekTopsl B
Koopannarel u BekTOpBI | ipocTpaHcTBe. CIIOKEHHE W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BekTOpa Ha uyucino. Kowmrmuianapasle BekTopbl. CkanspHoe
MpOU3BEACHNE BEKTOpOB. Pa3nokeHne BeKTopa 1O  TpeM
HEKOMIUTaHapHBIM BekTopaMm. [Ipocteiiimume 3amaun B KOOpAUHATAX.
KoopaunaTsl BekTOpa, pacCTOSHHUE MEXAY TOUYKaMH, KOOPIWHATHI
CepeuHbl OTPE3Ka, CKAJIIPHOE TNPOU3BEJAEHUE BEKTOPOB B 2
KOOpJIMHATAaX, YroJl MeEXAy BEKTOpaMH, Yrol MexAy NpsAMOl U
IJIOCKOCTBIO, YIOJl MEKAY IIIOCKOCTSIMU
IMpakTuyeckoe 3ansiTue Nell 2 2
BobinoJjiHeHHe KOHTPOJIbHOH Pa6oThl «KoOpaAMHATHI H BEKTOPbI»
Pa3nen 4. OcHoBbI TpUTOHOMeTpHH. TpUroHoMerpuyeckue GyHKUNHU 36 8 2 OK 01,
Tema 4.1 Coaeprxanue yueOHOro MaTepuaia 2 0 0 OK 02,
Tpuronomerpuyeckue Pagnannas mepa yrna. [IoBOopoT TOUKHM BOKpPYT Hadyajia KOOPAMHAT. OK 03,
GyHKuMHU Omnpenenenne cUHyca, KOCHHYCA, TaHT€HCA W KOTaHIEHCAa. 3HaKU 2 OK 04,
NPOU3BOJBLHOI0 yrJa, | CHHyca, KOCHHYyCa, TaHIM€HCAa M KOTAHT€HCa II0 YETBEPTAM. OK 05,
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gyucjga. PaauanHag W
rpajyCcHasi Mmepa yrja

3aBHCHUMOCTh MCXKIAYy CHUHYCOM, KOCHHYCOM, TaHI'CHCOM H
KOTAHI'CHCOM OJIHOI'O M TOI'O K€ yIJjla

Tema 4.2 Copep:kaHue y4eOHOIro MaTepuaa 2

OcHoBHbBIE Tpuronomerpuueckue Ttoxzaectsa. CHHYC, KOCHUHYC, TaHITE€HC U

TPUTOHOMETPHYECKHUE KOTAHI'€HC YTJIOB O U - 0. DOpMyIIbl IPUBEIECHUS 2

TOK/1eCTBAa.

DopMyJbl NPUBEACHUSA

Tema 4.3 Coaep:xaHue yueOHOro MaTepuaJa 4

Cunyc, KocuHyc, | Cymma u pazHocTh cuHycoB. CymMma M pa3HOCTb KOcuHYcoB. CHUHYC

TAHT€HC CYMMBI M |1 KOCHMHyC JABOWHoro yria. @®opmysisl IOJOBHHHOIO yIJa.

Pa3HOCTH JIBYX YIJIOB IIpeoOpa3oBaHusi CyMMbl TPUTOHOMETPHUYECKUX (GYHKUUH B

Cunyc " KOCHHYC | IPOM3BEJCHNE M  NPOU3BENEHUS B  CcymMMmy. Bripaxenue 4

ABOIHOIO yrjia. | TpUrOHOMETpUYECKUX (YHKIMH uepe3 TaHIeHC IOJOBUHHOTO

®opmyJibl MOJOBHHHOIO | apTYMEHTA. IIpeodpa3oBanus NpoCTeHIInX

yria TPUTOHOMETPHYECKHUX BhIPAKECHHU I

Tema 4.4 Conep:xaHue yueOHOro MaTepuaJia 2

DOyHKoMM, UX cBoiicTBa. | OOMacTh  ONpENeNieHuss M MHOXECTBO 3HAYEHMH  (QYHKIIMM.

Cnoco0bl 3aaanus | YéTHOCTh, HEUETHOCTb, MNEPHOAMYHOCTh (GyHKIMHA. CrocoObl 5

(pynxumit 3aj1aHusl QyHKIUN

Tema 4.5 Coaepxanue yueOHOro MaTepuaa 4

Tpuronomerpuveckue O6mactpb onpeeeHus " MHOXECTBO 3HAYCHU I

(yHKIHMH, X CBOMCTBA M | TPUTOHOMETpHUECKUX  (QyHKIMH.  YETHOCTb,  HEYETHOCTH, 4

rpagpuxku NEePUOANYHOCTh, TPUIOHOMeTpHYecKHX (QyHKumui. CBOHCTBa M
rpaduku GYHKIUN Yy = cos X, Yy =sin X, y = tg X, y = ctg X.

Tema 4.6 Conep:kaHue y4eOHOTo MaTepuaa 4

IIpeodpa3oBanne Cxartue 1 pacTshkeHHe Tpa@KoOB TPUTOHOMETPUYECKUX (YHKINH. 2

rpagpuxosn

TPUTOHOMETPHYECKUX

Gy IIpakTuyeckoe 3anaTue Nel2. 5
IIpeoOpa3zoBanne rpa)MKOB TPUTOHOMETPHYECKUX (PYHKIIMIA

Tema 4.7 Conep:kanue y4eOHOro MmaTepuasa 2

Onucanne IIpakTnyeckoe 3ansaTHe Nel3. 2

OK 06,
OK 07,
OK 08,
OK 09,
I1K 1.7,
K 2.1
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NMPOU3BOJACTBCHHBIX

npoueccos ¢ NMOMoubH

rpagpukoB GpyHKUMA

Ucnosb30BaHue CBOWCTB TPUIOHOMETPHYECKMX (YHKUMHA B
npogecCHOHAILHON  J1eATeJILHOCTH CIenuaJInucTa mno
YIPAaBJEHUI0 KA4YeCTBOM NMPOXYKIUH .

Tema 4.8 Copep:xaHue yueOHOI0 MaTepuaja 2 0 0
OopatHbIe OO6parnple TpuroHoMmerpudeckue Qynkmuu. HWx cBolictBa u
TPUTOHOMETPUYeCKHue rpaduxu 2
GyHkunun
Tema 4.9 Cojaep:kaHue y4e0HOTro MaTepuaa 6 2 0
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHe sin X = a. YpaBHEHHe tg X = a, ctg
YPaBHEHHSA H X = a. Pemenne TpUroHOMeTpHMYeCKHX yYPaBHEHHH OCHOBHBIX
HEepaBeHCTBA THIIOB: mpocTeiime TPUTOHOMETPHUECKUE ypaBHEHHUS,
CBOJAIIMECS K KBaJpaTHbIM, pEIIaeMble pa3jOXKEHUEM Ha 4
MHOKUTEJH, OHOPOHBIC.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
IIpakTnyeckoe 3anaTue Nel4 5 5
Pelienne TpMroHoMeTpuYecKMX YPAaBHEHHH U HEPABEHCTB
Tema 4.10 Coaep:kaHue yue0HOro MaTepuaa 2 0 0
Cucrembl CucTeMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHHH
TPUTOHOMETPHYECKHUX 2
YPaBHeHH
Tema 4.11 Coaep:xkaHue y4e0HOro MaTepuaja 6 2 0
Pemenne 3ama4. ocHoBbI | [IpeoOpa3oBaHre TPUTOHOMETPHUECKUX BbIpakeHuil. Pemenue
TPUTOHOMETPHUH. TPUTOHOMETPUYECKUX YPABHEHMII U HEPABEHCTB B TOM YHCJIE € 4
Tpuronomerpuyeckue HCI0JIb30BAHUEM CBOMCTB (PyHKIMH.
GyHKkuuu IpakTuyeckoe 3ausaTue Nels
BbinosiHeHHe KOHTpPObHOH padorel 1Mo TeMe «OCHOBBI 2 2
TpUroHoMeTpuu. TpuroHomMerpuyeckue QyHKIUMI).
Pa3ngen 5. KommiekcHbie ynciia 10 2 0 OK 01,
Tema 5.1 Conep:xaHue yueOHOro MaTepuaJa 4 0 0 OK 02,
KoMILIeKcHbIE YncIa [loHaTHe KOMIUIEKCHOrO 4ucna. CONpSKEHHbIE KOMIUIEKCHBIE OK 03,
9KCila, MOAYJIb M apryMEHT KOMIUIEKCHOTO uncia. dopma 3amucu 4 OK 04,
KOMIUJIEKCHOTO 4HCia (TEOMETPUYECKAs, TPHUTOHOMETPUYECKAS, OK 05,
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anreOpandeckas). ApudmMerudeckue JelCTBHS ¢ KOMILUIEKCHBIMH OK 06,
JHCJIaAMH OK 07,
Tema 5.2 Coaep:xkaHue yueOHOro MaTepuaJa 6 2 0
IIpumenenue BbinoJiHeHHe pacyeToB € MOMOIIBI0 KOMILJIEKCHBIX YHCEJI. 4
KOMILJIEKCHBIX YHCeJI [Ipumepsb! UCII0Ib30BaHKSI KOMITJIEKCHBIX YHCET
IIpakTnueckoe 3ansaTue Nel6
BbinosiHeHHe KOHTPOJBLHOH padoThl Mo Teme «KommiexkcHbie 2 2
YHCJIa»
Pa3nea 6. IllpousBognas pyHKIHH, ee IPUMEHEHHE 42 10 4
Tema 6.1 Coaep:xanue y4eOHOro MaTepHuaJia 4 0 0
ITonsitne mnpomsBoaHOM. | OmpeneneHne 4YHCIOBOM IOCIEAOBATEIBHOCTH M CHOCOOBI ee
@opMyJibl M NPaBWJIA | 33JaHUS. CaoiicTBa YHCIIOBBIX MocIe0BaTeIbHOCTEH.
auddepenuupoBanus Ompenenenue  mpeaesia  MOCIEIOBATEIbHOCTH.  BoluucieHue
mpeneiaoB  mocinenoBatenvHocTel.  Ilpemen  ¢yHkumm — Ha
oeckoneynoctu. Ilpenen ¢ynkuumu B Touke. Ilpupamenue 4
aprymenTa. Ilpupamenune ¢ynkuuu. 3aaauym, nNpuBoAsiiHe K OK 01,
NOHATHIO NMPOu3BoAHON. OmnpeneneHue MPOU3BOJHONW. AJTOPUTM OK 02,
OTBICKAHUS IPOU3BOIHOMN OK 03,
OK 04,
Tema 6.2 Conep:xaHue yueOHOro MaTepuaJia 4 2 0 OK 05
IIpounssoanbie  cymmbl, | Dopmynsl nuddepernuponanus. [Ipasuna nuddepennmpoBanus 2 OK 0 6’
pa3HocTH npousBeeHust, | [Ipakruyeckoe 3ausitue Nel7 OK 07’
4YaCcTHOIO Boruuciaenue NPOM3BOIHOI no dpopmyaam 2 2 OK 08’
nuddepeHnupoBaHUS . ’
OK 09,
Tema 6.3 Coaep:xanue yueOHOro MaTepuaJia 4 2 0 K 1.7
IIpousBoanbie Onpenenenue CJI0KHOM GbyHKIUH. [IpousBogHas 5 K 2" 1’
TPUTOHOMETPUYECKUX TPUTOHOMETPUYCCKHUX (DYHKITHIH.
¢ynxuui. IlponssBoanas | Ipakrtuueckoe 3ansitue Nel8 5 5
CJI0KHOH (PYHKIHNH BolunciieHne Npou3BOAHOM CJI0KHON (PYHKIMHU.
Tema 6.4 Coaeprxanue yueOHOIro MaTepuaia 2 0 0
IHousitue [Tonstue HenpepwsiBHOW (yHKIMU. CBOWCTBA HENMPEPHIBHOU
0 HeNpepbIBHOCTH GbyHKIHU. Cas3p MEXIY HENPEPBIBHOCTHIO u 2
Ppynkuum. mudepeHIpPyeMoCcThi0 (PYHKIIMM B TOYKE. AJTOPUTM pEHICHUS
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MeToa MHTEPBAJIOB

HCPaBCHCTB MCTOJOM MHTCPBAJIOB

I'eomerpryecknii CMBICA NPOU3BOAHOM (PYHKUMH — YIJIOBOHU
koddurment

KacaTeabHOH K rpaduky (QYHKOMM B TOYKE. YpaBHEHUE 9
KacaTeJpHOW K Trpaduky QyHKUUH. AJNTOPUTM  COCTABIICHUS
ypaBHEHHsI KacaTellbHOW K rpaduky ¢pyHKmu y=f(x)

Tema 6.6 Coaep:xanue y4eOHOIro MaTepHuaJia 4

Puznyeckuit cMbIc] | Pusznueckuil (MEXaHUUECKUI) CMBICH MPOU3BOJAHON — MTHOBEHHAs

NPOU3BOAHOM B | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t) 2

npoecCHOHAIbHBIX IIpakTnuyeckoe 3ansitne Nel9

3ajavax Pemienne 3ajauy Ha (uU3NYEeCKHMH CMBICJ TMPOU3BOJAHON B 5
npo(ecCHOHAJIBLHON  1eATeJIbHOCTH crennaJInucTa no
yHpPaBJeHHUI0 KAYeCTBOM NMPOIYKINH .

Tema 6.7 Coaepxkanue yueOHOro MaTepuaa 4

MOHOTOHHOCTH BospacTtanue n yObiBaHHe (PYHKIIMH, COOTBETCTBUE BO3pACTaHUS U

pysxkumnm. Touxu | yOpiBaHUS (GYHKUMHU 3HAKY Npou3BojHOU. [loHATHE MpPOU3BOIHOM

IKCTpeMyMa BBICILIETO TIOpSAKA, COOTBETCTBHE 3HAaKa BTOPOM IMPOU3BOJHON
BBIMMYKJIOCTH (BOTHYTOCTH) (YHKLUMU Ha OTpe3ke. 3ajaud Ha
MakCUMyM M MHMHMMYM. IloHATHE acHUMNOTOTHL, CHOCOOBI UX 4
olpezeeHus. AJITOPHUTM HCCJIeNOBAHNSA (PYHKIHMH U MOCTPOCHHUS
ee rpajpuka ¢ mnNOMOWLIO NPOu3BOAHOM. J[poOHO-MHHEITHAS
byHKIHUSA

Tema 6.8 Conep:kanue y4eOHOro MaTepuasa 4

Hccnenopanne pynkumii | Uccnenopanne (YHKIMHM HAa MOHOTOHHOCTb M IIOCTPOCHHE 4

U nocrpoenue rpagukoB | rpaduKoOB.

Tema 6.9 HanOoubmee u | Cogepkanue y4eOHOro MaTepuaJia 4

HauMeHbLIee 3HaveHHus | HaxoxneHue HauOONbIIETr0 M HAMMEHBILIETO 3HaUYE€HUN (QYHKIMIA,

pyHkumun NOCTpoeHHe Trpa@uKOB MHOIOYWIEHOB C HCHOJb30BaHHEM 4
anmapara MaTeMaTH4ecKOro aHaau3a

Tema 6.10 Coaeprxanue yueOHOro MaTepuaJa 6

Haxoxnenue Hanmenbuiee n HanoJiblIee 3HaYeHNe PYHKIIUN HA OTpe3Ke 4

ONTHMAJILHOI'0 IlpakTuyeckoe 3ansaTue Ne2( 2
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pe3yJbTaTra ¢ NMOMOIIbIO
MPOU3BOJAHOM B
NMPAaKTHYECKHUX 3a/1a4ax

Bbrunciienne HauOOJbIIEr0 M HAUMEHbINEro 3HAYeHUil
GyHknuu B npodeccHOHATBLHOM JAeSITEILHOCTH CHEeNHAJIUCTA
10 YNPABJEHUI0 KAYeCTBOM MPOAYKIUH .

Tema 6.11 Coaeprxanue yueOHOro MaTepuaJa 4 2
Pemenne 3agay. | Qopmynel u  mnpaBwia Jguddepenuuponanus. MccnenoBanue
IIpousBoanasi pyHKuMH, | GyHKIMH C MOMOIIBIO MPOU3BOAHON. Hanbombiee U HanMeHbIIee 5
ee IPUMEHEHHUe 3Ha4eHUs QyHKLIUU

IpakTuyeckoe 3anaTue Ne2l

BeinosiHeHne KOHTpoJbHAasA padorbl mo Teme «IIpomsBoanasn 2 2

(pyHKUIMH, ee IPUMEHEHHE)
Pa3zien 7. MHOTOrpaHHUKH M TeJia BpamieHust 44 10
Tema 7.1 Coaep:xanue yueOHOro MaTepuaJia 2 0
Bepumnnel, pedpa, rpanu | [lonstue MHOrorpaHHuKa. Ero aeMeHThI: BEpIIUHbI, peOpa, IpaHH. 2
MHOTOrpaHHHKA Jnaronans. CeyeHue. BpInykiible M HEBBITYKIIbIE MHOTOTPaHHUKHU
Tema 7.2 Conep:xaHue yueOHOro MaTepuaJia 2 0
IIpusma, ee | [Tonstue npusmel. Ee ocHoBanus u OokoBble TrpaHu. Bricora
cocTaBJ/sIOIINE, npusMmsl. [Ipssmas u HakinoHHas npusma. [IpaBwibHas npusma. Ee OK 01,
ceuenne. Ilpsimasi W | ceueHue 2 OK 02,
NPaBHJIbHASL IPU3MbI OK 03,
Tema 7.3 Coaepxanue yueOHOIro MaTepuaa 2 0 OK 04,
Mapanaeaenunen, kyo. | [lapannenenunen, cBOCTBa NPSIMOYTOJBHOTO Tapajlieienunesa, OK 05,
Ceuenne Ky0a, | ky0. Ceuenue ky0Oa, mapasuienenumnesna OK 06,
napasuiejenumnena 2 OK 07,
Tema 7.4 Coaepsxanue y4e0HOT0 MaTepHaja 2 0 OK 08,
IMupamuna, ee | [Tupamuna u ee anemeHTel. Ceuenue nupamuzasl. llpaBunbHas OK 09,
COCTaBJIAIIOILINE, nupamua. YceueHHas mupamuaa 1K 1.7
ceyeHue. [IpaBunpHas 5
IpamMua. YceueHHas
upamMua
Tema 7.5 Coaeprxanue yueOHOro MaTepuaia 2 2
boxoas wu  moJnas | [Inomans 6OKOBOI U MONHOM MOBEPXHOCTU MPU3MBI, THPAMHIBI 2 2

MOBECPXHOCTH IPU3MBI,
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MHPAMUABI

Tema 7.6 Coaeprxanue yueOHOIro MaTepuaJa

Cummerpusi B KyOe, | CHMMeTpHST OTHOCHUTEJIbHO TOYKH, TNPSIMOH, IJIOCKOCTH.
napaJjiejienumnese, Cummerpus B KyOe, napajiesienumnese, mpusmMe, IupamMmuie

npu3Me, NUpamMmje

Tema 7.7
IIpumepsl cumMMeTpuii B
npogeccun

Coaep:xanue y4eOHOro MaTepuaJa

CumMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

IIpakTH4eckoe 3anaTHE No22

Pemienue IreOMETPUICCKHUX 3a/la4d HA HAXO0KACHUEC CUMMETPHUHA B
npoc[)eccuonam,noﬁ AeATCJIbHOCTHU cremuaJjamucra Ino
YIPaBJCHUI KAY€CTBOM IIPOAYKIINHA .

Tema 7.8 Coaep:xanue y4eOHOro MaTepHuaJia

IIpaBuibHbIE [lonsiTe mnpaBWIbBHOTO MHOrorpaHHuka. CBoilCcTBa IpaBHIIbHBIX
MHOTOrPpAHHHKH, HX | MHOTOTPaHHUKOB

CBONiCTBa

Tema 7.9 Coaepxkanue yueOHOro MaTepuaa

Huannap, ero | lHlunuuap u ero snementsl. CeyeHue LMIMHApa (MapajljiesibHOE
COCTaBJIsIIOLILIME. OCHOBaHHIO U ocH). PazBepTka nunuuapa

CeueHue HWIHHAPA

Tema 7.10 Coaepsxkanue y4eOHOro MaTepuaia

Konyc, ero | Komnyc m ero onemeHntol. CeueHue KoHyca (mapaJjuiejibHOe
coCTaBJIsIIOLLIME. OCHOBAHMI0O M IpPOXojsiliee 4Yepe3 BepUIMHY), KOHHYECKHE
Ceuyenne KoHyca ceuenmsi. PazpepTka KoHyca

Tema 7.11 Coaepxanue yueOHOro MaTepuaia

YcedyeHHbIi KOHYC. | YceueHHbli KkoHyc. Ero oOpasyromas u BbicoTa. CeueHue
Ceuenne YCEYEHHOI'0 | yCEUEHHOT0 KOHYyCa

KOHYcCa

Tema 7.12 Coaeprxanue yueOHOro MaTepuaia

Ilap wu cdepa, wux |Ilap u cdepa. B3aumuoe pacronoxxeHne cepbl U TUIOCKOCTH.
ceyeHust Ceuenue mapa, chepbl

Tema 7.13 Coaeprxanue yueOHOIro MaTepuaia
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IlousitTne 00 o00BLEMe
TeJA. OTHoueHHE

[Tonstue 006 oOwvemMe Tena. OObeM Kyba W MPSIMOYTOIBHOTO
napayuienenunena. O0bem mnpusmbl W nuiuHApa. OTHOIICHHE

00beMOB MOJOOHBIX TeJI | 00BEMOB MOAOOHBIX TeJl. ['eoMeTpUUeCKuit CMBICI OnpeneauTens 3- 2
r'0 TOPsIJIKa
Tema 7.14 Coaep:xkaHue y4eOHOro MaTepuaJa 2 0 0
O0bembl u miaomagm | O0beMbl TWpamuabl u  KoHyca. OObem mapa. Ilmomamu 9
MOBEPXHOCTell Tes IIOBEPXHOCTEH Tel
Tema 7.15 Cojaep:kaHue y4e0HOro MaTepuaa 2 0 0
KomOunanmu KoMOuHanmu reoMeTpruaecKux Tell
MHOTOTPAHHMKOB M TeJl 2
BpallleHHs
Tema 7.16 Coaep:xaHue yueOHOro MaTepuaJia 4 2 2
I'eomeTrpuuyeckue Vcnonp30BaHre KOMOMHALMKA MHOTOTPAHHUKOB U TEJ BpaIllEHUs 2
KOMOMHAIMH Ha | [IpakTHyeckoe 3ansTHe Ne23
NMPaKTHKe HUcnoab3oBanue KOMOMHAIMI  MHOIOTPAHHUKOB W  Tell 2 2 2
BpalieHusi B NpodecCHOHATBLHOH IeiITeIbHOCTH CHEeNHAaINCTa
N0 YNPAaBJIEHHI0 KAYeCTBOM NMPOAYKIIUU
Tema 7.17 Coaepxanue y4eOHOIro MaTepuaia 4 2 0
Pemenne 3apa4. | OObeMBl ¥ IUTOMIANM TIOBEPXHOCTH MHOTOTPAHHUKOB M Tel
MHOrorpaHHMKH H TeJa | BpalllCHUs 2
BpallleHHus IIpakTnuyeckoe 3ansitne Ne24
BbinosiHeHHe KOHTPOJIbHOM padoThI 0 TeMe «MHOrorpaHHUKH 2 2
U TeJIa BpalleHus»
Paznen 8. IlepBooOpa3Has pyHKUMH, ee IPUMEHEHHUE 20 4 2 OK 01,
Tema 8.1 Coaepxanue yueOHOro MaTepuaia 4 0 0 OK 02,
IlepBooOpa3nas 3agaya O BOCCTAaHOBJEHHUM 3aKOHA JBWKEHUS 1O H3BECTHOM OK 03,
pyHKIHMHU. IIpaBuia | ckopoctu. Ilonstue unTerpupoBanus. O3HaKOMIICHHE C TOHSATHEM OK 04,
HAXOKICHUS MHTerpana u neppoodpasHoit s pyHkiun y=f(x). Pemenne 3axau OK 05,
nepBo0GpPa3HbIX Ha CBSI3b MEPBOOOPA3HOil W ee MPOM3BOTHONW, BBHIYHCICHHE OK 06,
nepBoodpa3Hoii aiasi xanHoi (Qynkumum. Tabmuma dopmyn st 4 OK 07,
HaXOXJCHUA TepBooOpa3HbIX. V3ydeHue mpaBuia BBIYUCICHHS OK 08,
nepBooOpazHOn OK 09,
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Tema 8.2 Copep:kaHue y4eOHOIro MaTepuaa 4
IInomans 3azauyy, NPUBOSAIINE K IOHSTHUIO ONPEAEIEHHOIO0 MHTErpaja — o
KPHUBOJIMHEIHOM BBIYMCIICHUM TUIONIAAX KPUBOJIMHEUHOW Tpamnenuu, 0 IepeMeIeHUI
Tpanemuu. ®opmyJia | Touku. IlonsiTHe onpenenénnoro unTerpajga. I'eomerpumueckuii
Hbrorona — JleiiOnnna U (u3NYecKHil CMBIC] ONpeAeJeHHOro uHTerpajga. ®opmyna 4
Hbrorona— JleiiOnnua
Tema 8.3 Coaep:xanue y4eOHOIro MaTepHuaJia 2
Heonpenesennbii U | [lonsTHE HEONPEIENIEHHOTO UHTETpajia
onpeaeJeHHbII 2
HHTErpaJjbl
Tema 8.4 Coaep:xanue y4eOHOIro MaTepHuaJia 2
IlonsiTue 00 ['eomeTpryecKknii CMBICI ONPEEIEHHOTO HHTETpasa
onpeaeJieHHOM
HHTerpaJje Kak 5
TUI0IAIH
KPHUBOJIMHEHHOU
Tpaneunuu
Tema 8.5 Coaep:xanue yueOHOro MaTepuaJa 4
OmnpenesieHHbII I'eomeTpuueckuii cMbIci ompeneneHHoro wuHrerpana. dopmyna 2
HHTErpaJl B )KU3HU HerotoHa - JleiiGHuma.
IIpakTnyeckoe 3ansaTue Ne25
Pemenne 3agay Ha nmMpuMeHeHUHE WHTErpaJia JJis BbIYMCJIEHUSI
(¢pusuyeckux BeJIMYMH M IUIOIIAAed B mnpodeccHoHAJIbHOM 2
eI TeJIbHOCTH CHEeNMAJINCTA 10 YNPABJEHUIO Ka4eCcTBOM
HPOAYKIMH .
Tema 8.6 Conep:kanue y4eOHOTro MaTepuaa 4
Pemenne 3apad. | [lepBooOpaznas ¢ynkuuu. [IpaBuna HaX0XIeHHUS MEPBOOOPA3HBIX.
IlepBooOpa3nas Ee npumenenue 2
dyHkuun, ee | [IpakTuueckoe 3ansaTue Ne26
NpUMEHEeHHue Bbino/iHeHHe KOHTPOJILHOI padoThl o Teme « IlepBoodpasHasn 2

(])yHKIII/II/I, €€ IIPUMCHCHHUC)

IIK 1.7
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Pa3nen 9. Crenenu u kopuu. CrenenHasi pyHkuusi 18 8 0
Tema 9.1 Coaeprxanue yueOHOIro MaTepuaJa 4 0 0
Crenennas ¢gyHkums, ee | [lonarue KOpHS n-Ol CTENEHHM U3 JACHCTBUTEIBHOTO YHCIA.
CBONCTBA ®yukuun y = VX ux cBoiictBa u rpaduxu. CBoiicTBa KOpHA n- 4
Ol CTeneHn
Tema 9.2 Conep:xanue yueOHOro MaTepuasa 2 2 0
IIpeodpa3zoBanue IIpakTnyeckoe 3ansaTue Ne27
BbIpa:keHHii ¢ KOPHsAMH | [IpeoOpa3oBanyne HPPALMOHAILHBLIX BHIPAKEHH I 2 2
N-0il cTeneHn
Tema 9.3 Cojaep:kaHue y4e0HOTro MaTepuaa 2 0 0
CpoiictBa crenenn ¢ | [lonstue crtemenn ¢ JOOBIM  palOHAJIbHBIM  TOKa3aTeJIEM. OK 01
PALMOHAIBHBIM u | Crenennble QYHKIMH, KX CBOHCTBA U TPaPUKH OK 02’
el CTBUTEILHBIM 2 ’
NnoKa3arTeJsaMu 85 82’
Tema 9.4 Coaepxanue y4eOHOro MaTepuaJa 6 4 0 OK 05’
Pemenne PaBHOCHJIBHOCTh UppalMOHAIBHBIX YpPAaBHEHMH U HEPaBEHCTB. 9 OK 07’
HPPALHOHATBHBIX MeTopl UX penieHusl.
YPaBHEHU u | IlpakTuyeckoe 3ansiTue Ne28 5 5
HEPABEHCTB Penrenne nppanMoHajbHBIX YPaBHEHHIH
IIpakTnyeckoe 3ansaTue Ne29 5 5
Pentenne nppanuoHaJbHbBIX HEPABEHCTB
Tema 9.5 Coaepxanue yueOHOIro MaTepuaa 4 2 0
Crenenn u KopHH. | Onpeznenenue creneHHOW (yHkuuu. lcrnonb3oBaHue ee CBOWCTB 5
CrenenHasi pyHKIMs IIPU PEUICHUU YPABHEHUI U HEPABEHCTB
IIpakTHyeckoe 3ansaTue Ne30
BobinosiHeHHe KOHTPOJBHOH padoTbl Mo Teme «CremeHu M 2 2
KOpHHU. CteneHHast GyHKUMA»
Paznea 10. [Toka3arenbHasi pyHKIUs 18 10 0 OK 01,
Tema 10.1 Coaeprxanue yueOHOIro MaTepuaia 4 2 0 OK 02,
ITokazarenbHass QyHkuus, | CTemeHb ¢  MPOU3BOJIBHBIM  JCHCTBUTEIBHBIM  [TOKA3aTEIIEM. OK 03,
€€ CBOICTBa Omnpenenenue mokas3aTeinbHOM (YHKLMH, €€ CBOMCTBA M Tpaduk. 2 OK 04,
3HAKOMCTBO C NMPUMEHEHHEM IOKa3aTeabHOl GyHKInH. Pelienue OK 05,
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MOKA3aTeJbHbIX YPaBHEeHUN (PYHKIHMOHAJbHO-TPapuUecKuM OK 07
MeT010M
IMpakTnyeckoe 3ansiTue Ne31 2 2
Pemenne nokasarejbHbIX YPABHEHHUH
Tema 10.2 Coaep:xkaHue y4eOHOro MaTepuaJa 6 4 0
Pemenue Pemenne mokasaTenbHBIX YpaBHEHUM METOAOM YpPaBHHUBAaHUSA
MOKA3aTeJbHBIX MOKa3aTesne,  METOJOM  BBEIEHHUS  HOBOW  IEPEMEHHOMH, 2
YPaBHeHHUil U | GQyHKIHOHATBHO-TpAPUUECKUM METOZIOM. Perienne mokazaTebHbIX
HEPABEHCTB HEPABEHCTB
IIpakTuyeckoe 3ansaTue Ne 32 9 9
Pemenue noka3are/ibHbIX YPABHEHHH Pa3HBIMHU CIIOCO0aMHU
IIpakTHyeckoe 3anaTue Ne 33 5 5
Pemenne nokasarejibHbIX HEPABEHCTB
Tema 10.3 Coaepxanue yueOHOro MaTepuaa 4 2 0
Cucrembl Pemenue cucremM noka3aTellbHbIX YPaBHEHUN 2
MOKa3aTeJIbHbIX IIpakTnyeckoe 3ansitue Ne 34 2 2
YPaBHEHHH Peienne cucreM nokasarejbHbIX YPABHEHH I
Tema 10.4 Coaepxanue y4eOHOro MaTepuaa 4 2 0
Pemenue 3aj1a4. | PemieHne moOKa3aTenpHBIX YPaBHEHHWH METOJOM YpPaBHUBAHUSA
IMoka3zarenbHasn IOKa3areyje U METOJOM BBEJIECHHUS HOBOM IepeMeHHOH. Pemienue 5
$pyHkuus MI0Ka3aTeJIbHbIX HEPABEHCTB
IIpakTuyeckoe 3ansaTue Ne 35
BoinosiHeHHe KOHTPOIBbHOI padoThl Mo Teme «Iloka3zaTenpHasn 2 2
byHKuusm)
Pasnea 11. Jlorapugmsl. JJorapupmuyeckasi pyHkuus 30 14 2 OK 01
Tema 11.1 Conep:kaHue y4e0HOro MaTepuaa 2 0 0 OK 02’
Jlorapugm yucaa. | Jlorapugpm uncna. JlecaTuuHbli 1 HATYpaIbHbIN JOrapugMmsl, 5 OK 03’
eCATHYHbIH H | YACIIO € ’
2HIaTypam,m,n”a OK 04,
OK 05
JOrapu@mbl, YHCJIO0 € ;
OK 07
Tema 11.2 Coaeprxanue yueOHOro MaTepuaJa 6 4 0
CaoiictBa Jorapugmos. | CoiictBa jorapudmon. Oneparus JorapuMUPOBAHUS. 2
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Onepanus IIpakTuyeckoe 3ansitue Ne 36
JorapugmupoBanus Pemienne npuMepoB mo omnpeesieHHI0 JOrapup)MoB H IO 2
OCHOBHOMY JIOrapu(pMH4eCKOMY TOXKIECTBY
IIpakTnueckoe 3ansaTue Ne 37 2
Pemenne npuMepoB no cpoiictBam Jorapupmon
Tema 11.3 Coaep:xaHue yueOHOro MaTepuaJia 4
Jlorapupmuueckas Jlorapudmuueckas GyHKIUS U ee CBOHCTBA 2
(pynkuus, ee cBolicTBa IIpakTnyeckoe 3ansaTue Ne 38 2
IHocTpoenue rpagukos Jorapupmuyeckoi pyHKuuu
Tema 11.4 Coaep:xanue y4eOHOro MaTepHuaJia 6
Pemenue [TonaTne norapupmMUUECKOro ypaBHEHHS. TpH OCHOBHBIX METOJIA
JorapupmMuyecKkux pemieHust  JlorapuMUYECKUX ~ ypaBHEHUH:  (DYHKIIMOHAJIBHO- 2
YPaBHEHU U | rpaduyuecKuid, METOJ  BBEICHHA  HOBOW  IIEPEMEHHOM.
HEPABEHCTB Jlorapudmuueckne HepaBeHCTBa
IIpakTnueckoe 3ansaTue Ne39 5
Pemenue jorapupmMuyecKuX ypaBHeHU
IIpakTnueckoe 3ansaTue Ne4( 5
Pemenue jorapupMuyecKuX HEPaBEeHCTB
Tema 11.5 Conep:xaHue yueOHOro MaTepuaJa 2
Cucrembl ANTOpUTM  penieHMs CUCTEMBl YpPaBHEHMH. PaBHOCHIIBHOCTB 2
Jorapupmmuyeckux Jorapu(MUUECKUX YpaBHEHUHN U HEPaBEHCTB
YPaBHEeHH
Tema 11.6 Conep:kanue y4eOHOro Mmarepuasa 4
Jlorapugmsbl B npupoae | [Ipumenenue norapudma. Jlorapupmuueckas cnupajib B NpUPOIE. 5
U TEXHHUKE Ee Mmaremarnueckue CBOMCTBA
IIpakTuyeckoe 3ansaTue Ne4l
Pemenue 3agau jgorapugmMupoBaHuss B HPo(ecCHOHATbHOM 5
NAeATeJIbHOCTH  CHelUAJTUCTa 10 YNPaBJIEHHI0 Ka4ecTBOM
NPOAYKIIHH.
Tema 11.7 Conep:kanue y4eOHOIro MaTepuaa 6
Pemenne 3agad4. | Jlorapupmudeckas GyHKIHS. Pemenne NpocTeHmux 4
Jlorapu¢dmmol. JorapupmMmuyecKnux ypaBHeHul
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Jlorapudpmuueckas IIpakTuyeckoe 3ansaTue Ne42
pynknus BbinosiHeHHe KOHTPOJLHONH padoThl Mo Teme « Jlorapugmsl. 2 2
Jlorapudpmuueckasi GyHkums»
Pa3nes 12. MHo:kecTBa. JJ1eMeHThI TeOpHHU rpadoB 14 6 4 OK 01,
Tema 12.1 Coaep:xkaHue y4eOHOro MaTepuaJa 2 0 0 OK 02,
MHuozxkecTBa [Mousitre MuOKecTBa. [ToMHOKeCTBO. Oniepanuy ¢ MHOXKECTBAMH 2 OK 03,
Tema 12.2 Conep:kanue y4eGHOr0 MaTepuaJa 4 2 2 OK 04,
Onepauun Onepanuy ¢ MHOKECTBAMH. 2 OK 05,
¢ MHOKEeCTBAMH IIpakTnuyeckoe 3ansiTue Ne 43 OK 06,
BrInosiHeHne onepanuii ¢ MHOKeCTBAMU B NPO(ecCHOHATIBLHOM 9 9 9 OK 07,
AeATEIbHOCTH  CHeNHMAJHCTA N0 yNpaBJ/IEHHI0 Ka4eCcTBOM OK 08,
NPOIYKIIHH . OK 09
Tema 12.3 Coaep:xaHue yueOHOro MaTepuaJa 4 2 2 HK 1.7
I'padni ITonsarue rpada. Cs3HbI rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH 2 [K 2.1
IIpakTuyeckoe 3ansaTue Ne 44
Pemenue 3amayu ¢ rpadamm B Nnpo¢ecCHOHATBLHOI 5 5 5
AeATETbHOCTH  CHEHHAJTUCTA MO YNPABJIEHHI) KayeCTBOM
NPOIYKINH .
Tema 12.4 Coaep:kaHue y4e0HOTro MaTepuaja 4 2 0
Pemenue 3aja4. | Onepanuun ¢ MHOXXecTBaMu. OmnHcaHME pealbHbIX CHUTYyaluil c
Mnuoxecra, I'padger u | momonsio MHOKeCTB. [IprMeHeHne rpadoB K peleHHIo 3a/1a4 2
X NPpUMEHEeHHne IIpakTnyeckoe 3anaTue Ne4S
BobinosiHeHHe KOHTPOJIBbHOH padoThl Mo TemMe « MHOMXkecTBA. 2 2
I'padbi.»
Pa3ned 13. J1eMeHTbl KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BEPOATHOCTEH 22 8 2 OK 01,
Tema 13.1 Coaep:kanue yue0HOro Matepuaa 2 0 0 OK 02,
OcHoBHbBIE nousitus | I[lepecraHoBKH, pa3MeILIEHNs, COUETAHMS. OK 03,
KOMOUHATOPHKH 2 OK 04,
Tema 13.2 Coaeprxanue yueOHOIro MaTepuaia 2 0 0 OK 05,
Co0biTHE, BepoATHOCTH | COBMECTHEIE U HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOSTHOCTU OK 07,
coobiTus. CiloKeHMe M | CyMMBbI  COOBITHH. YCJIOBHAas  BEPOSTHOCTh. 3aBUCHMBIE —H 2 OK 08 .
YMHOKEeHH e HE3aBUCHMBIE COOBITUS. TeOpeMbl O BEPOATHOCTU IPOM3BEINECHUS 1K 1.7
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BepPOSITHOCTEl COOBITUH.
Tema 13.3 Coaeprxanue yueOHOI0o MaTepuaJa 4 2 0
BepositHOCTH B | OTHOCUTENbHAs YacToTa COOBITUS, CBOWCTBO €€ YCTOWYMBOCTH.
npogeccuoHaAIBLHBIX Cratuctuueckoe onpezesieHue BepoaTHOCTH. OlLieHKa BEPOSTHOCTU 2
3ajadax COOBITHSL.
IIpakTnueckoe 3anaTue Ne46 5 5
Penrenue 32124 Ha OLIEHKY BEPOSITHOCTH COOBITHS.
Tema 13.4 Coaep:xanue y4eOHOro MaTepHuaJia 4 0 0
Juckpernasi ciay4aiiHasi | Buasl ciydalinbix BenuuuH. OnpeneneHue JUCKPETHOHN ciiydaiiHOM
BeJIMYMHA, 3aKOH €€ | BeJIMYMHbL. 3aKOH pacnpeaeJeHuss AHCKPETHOH CJIy4ailHOM
pacnpejeeHust BeJINYMHBI. Ee 4nCI0BbIe XapaKTepUCTHKH 4
Tema 13.5 Coaep:xanue y4eOHOro MaTepHuaJia 4 2 0
3agaun Baprnanmonnsii  psan.  Ilomuron  4actor W rucTorpamma. 2
MaTeMaTH4eCKO CraTucTHYeCKHEe XapaKTePUCTUKHU Psijia HAOII0JaeMbIX JaHHBIX
CTATHCTUKHU IIpakTnuyeckoe 3ansitne Ne47 2 2
Pemenne 3a1a4 Ha COCTABJICHHE MOJTHTOHA YACTOT
Tema 13.6 Conep:xaHue yueOHOro MaTepuaja 2 2 2
Cocrapnenne Ttabmun ¥ | IlpakTtuveckoe 3ansitue Ne 48
yarpamMm Ha MpaKkTUKe Pemienne 3aga4y Ha NepBUYHYI0 00padOTKY CTATHCTHYECKHX
JTAHHBIX n rpaduyeckoe 170 npeacTaBJieHne B 2 2 2
npodeccuoHaIbHON JAeTeJIbHOCTH cneuuaJ ucTa o
yYIpaBJCHUI0O KAYCCTBOM INPOAYKIIUH .
Tema 13.7 Coaepxanue yueOHOro MaTepuaia 4 2 0
Pemenne 3a1a4. | DneMeHThl KoMOMHAaTOpukH. CoObITHE, BEPOSTHOCTH COOBITHS. 2
DneMEeHThI CnoxeHne 1 YMHOKEHUE BEPOSITHOCTEN
KOMOUHATOPHKH, IMpakTnyeckoe 3ansaTue Ne 49
CTATUCTUKM W  TCOPUM | Bpino/iHEeHHe KOHTPOJIBbHON PpadoThl MO0 TemMe «JJIeMEHTBhI 2 2
BCPOSITHOCTEH KOMOMHATOPUKH, CTATHCTUKH M TEOPHH BEPOSATHOCTEIN»
Pa3nea 14. YpaBHeHusI H HEPaBEeHCTBA 24 10 2 OK 01,
Tema 14.1 Conep:xaHue yueOHOro MaTepuaJa 4 2 0 OK 02,
PaBHOCHIIBHOCTH PaBHOCMIIBHOCTH ~ ypaBHEHMH U  HepaBeHCTB. OnpeneneHus. OK 03,
yPaBHEHUI U | OCHOBHBIE TE€OPEMBbI PAaBHOCWIBHBIX MEPEX0JIaX B YPABHEHUSIX U 2 OK 04,
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HEPaBEHCTB. Oomme
MeTO/IbI pelleHust

HepaBeHCTBax. O0mmMe MeTOAbl pelleHHsl YPABHEHUI: mepexoj
OT paBeHcTBa (QYHKUMHA K PaBEeHCTBY AapryMeHTOB LIS
MOHOTOHHBIX (YHKUMH, METOJ pAa3JIO0KEHHUS Ha MHOXXHTEIH,
METOJl  BBEACHHUS  HOBOW  MEpPEeMEHHOW,  (DYHKIMOHAIBHO-
rpaduyecKuil MeTox

IIpakTnueckoe 3ansaTue Ne 50
Pemenue 3ajaHnii HA PABHOCWJIBHOCTh YPABHEHUI

Tema 14.2

I'padpuyecknii MeTOo/
pelieHuss  ypaBHeHMH,
HEpPaBEeHCTB

Coaep:xaHue yueOHOro MaTepuaJa

OOme MeToJpl pelIeHUs HEPaBEHCTB: IEepexXo]l OT CpPaBHEHMS
3HaueHUN (QYHKIUMH K CpaBHEHUIO 3HAYCHUIl apryMeHTOB JUif
MOHOTOHHBIX (DYHKIMHA, METOJ HHTEPBAJIOB, (YHKIHOHAIBHO-
rpadudeckuii Metos. I'paduueckuii MeToa pemieHus: ypaBHEHHHA |
HEPABEHCTB

IIpakTuyeckoe 3ansaTue Ne 51
Pemenne ypapHeHHil rpadpuuecKuM crnocodom

Tema 14.3
YpaBHeHus "
HepaBeHCTBa C MOAYyJIeM

Conep:xxaHue yueOHOro MaTepuaJia

Onpenenenne Monynd. PackpeiTue Moayns 1O ONpeAeNEeHUIO.
[Ipocreiine ypaBHeHHs U HEpPABEHCTBA ¢ MoAayJieM. [Ipumenenue
PaBHOCUJIBHBIX TIEPEXOJIOB B OMPEACICHHBIX THUIAX YpaBHEHUU W
HEPABEHCTB C MOJYJIEM

IIpakTnueckoe 3ansaTue Ne 52
Pemenue ypaBHeHHl M HEPABEHCTB ¢ MOJYJIeM

Tema 14.4
YpaBHeHnus u
HepaBeHCTBA €

Conep:kanue y4eOHOTro MaTepuaa

3HakoMcTBO ¢ mapamerpoM. llpocreiimine  ypaBHeHMs U
HEPaBEHCTBA C MapaMeTPOM

napaMeTpamMu IIpakTnyeckoe 3ansitue Ne 53
Pemienue ypaBHeHHi M HEPABEHCTB € NapaMeTPOM
Tema 14.5 Coaeprxanue yueOHOro MaTepuaa
CocraBienue U peumienne | Pemenne TeKCTOBBIX 33/1a4 MPO(GECCHOHAIBHOTO COJIePKAHUS
npogeccHoHAIbLHBIX IMpakTnyeckoe 3ansaTHe Ne 54

3a1a4 = ¢ NOMOIULIO
yYpPaBHeHH

Pemienne  TeKkCTOBBIX 3a1a4 B npo¢eccCuOHATBLHOM
NesITeJIbHOCTH CHENMATNCTA 10 YNPABJEHHI0 Ka4eCTBOM

OK 05,
OK 06,
OK 07
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NPOTYKIUH .
Tema 14.6 Coaeprxanue yueOHOIro MaTepuaJa 4 0 0
Pemenue 3aga4. | OOumme METOIbl PEIICHUS YpaBHEHUNM. Y paBHEHUsI U HEPABEHCTBA C
YpaBHeHus M | MOJYJIEM U C IapaMeTpamMu 4
HepaBeHCTBa
3ayeTHOeE 3aHATHE MO IMpakTuyeckoe 3ansaTue Ne 55, 2 5
pasnenam 1-14 3ayeTHoe 3aHATHE MO pa3aeiaam 1-14
334 110 34
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero | 340
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3. YCJIOBUS PEAJINZALIUUA ITPOI'PAMMBbI YYEBHOMU JUCHUIIIINHBI
MATEMATUKA»

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecne4eHn 0

Peanuzanus nporpamMmbl AUCHUILIUHBI TpeOyeT HANUYUS y4eOHOTO KaOMHeTa
Marematukmu.

O06opynoBaHue yueOHOTo KabuHeTa:

- IOCAZI0YHbIE MECTA MO KOJIMYECTBY 00YJaIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJaHKA 111 KOHTPOJIBHBIX PadoT;

- mpoeccroHabHO OPUEHTUPOBAHHBIE 33JaHMUS;

- MaTepHaJIbl HK3aMeHa.

TexHuuyeckue cpeacTBa 00ydeHHUs:

- IEPCOHAIBHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IIPOTPAMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C HIKPAHOM.
3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

OcHoBHasi IuTeparypa

1. bammakoB M.U. Maremaruka: yuebnoe usnanue/bammvakos M.1.- MockBa: Akanemus,
2024.-288c¢.(O6meobpazoBarenpHas moaroroska B yupexaeausx CI10). — ISBN 978-5-
0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/414531/

2. BbammakoB M.U. Marematuka: 3agagnuk: yueoHoe uznanue/. bamvakos M.U.- Mockaa:
Axanemus, 2024.-432¢.(O6meo0pazoBarenbHas moarotoska B yupexaenusx CI10). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

JlonmotHUTEIbHbIE HCTOYHHUKH

1. Maremaruka: anreOpa ¥ Hayaja MaTeMaTUYECKOro aHanu3a reomerpus. ['eomerpus. 10-
11 knacc. ba3oBblif 1 yriy0néunblii ypoBuu : YueOnuk / JI.C. AtanacsH, B.®. byry3os,
C.b. KagomrieB [u ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. MaremaTtuka: anrebpa W Hadajla MAaTeMaTHYECKOTO aHaM3a TreoMeTpus. Anredpa u
Havanma marematudeckoro anHamuza 10-11 kmacc. ba3oBblit u yriayOGn€HHBIN ypOBHU :
Vuebnuk / UI.A. Amumos, FO.M. Konsrun, M.B. TkauéBa [u np.] — Mocksa :
[TpocBemenne, 2023. — 464 c. — ISBN 978-5-09-107210-5. — URL:
https://book.ru/book/951213

3.Bepuep, A.JL.. Marematnka: AnreOpa v Hadajla MaTeMaTHIECKOTO aHamu3a reomeTpus 10
kiacc bazoBrbiit ypoBens : YueOnuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [IpocBemienue,
2022. — 368 c. — ISBN 978-5-09-099448-4. — URL.: https://book.ru/book/951215

4. Bepuep, A.JL.. Matematuka: AnreOpa u Hayajla MaTeMaTHYeCKOro aHanu3a reomerpus 11
kiacc ba3oBriii ypoBens: Yueonuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [Ipocenienue,
2022. — 240 c. — ISBN 978-5-09-099449-1. — URL: https://book.ru/book/951216
5.boromono H. B. Ilpaktuueckoe 3aHATHEe O MaTemaTuke: YuyeOHoe mocobue s
TEeXHUKyMOB. — M.: Bricm. mik., 2023.

6.CoopHUK 3ama4d o Marematuke: YueOHoe mocodue / A.A. JlanasH. - [Ipodeccrnonanbroe
obpa3zoBanue, 2023.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCHUIIJIMHBI <MATEMATHUKA»

KonTposb u omeHka pe3yibTaToB
IpenojaBaTesieM B IPOILECCe TPOBEACHUS 3aHATUH.

OueHka Ju4YHOCMHBIX PE3YIbTATOB O00ECIEUMBACTCS B XOJ€ peau3allld BCeX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPOLIeCcca, BKI0Yas BHEYPOUHYIO IEATEIBHOCTb.

OneHka AOCTHXCHUS MemanpeoMemHblX Pe3ylibTaToOB MPOBOIUTHCS B XO/€ TEKyIIeH U
MPOMEKYTOUHOM arrectannu. OUEeHUBAETCS JOCTHKEHUE KOMMYHHKATUBHBIX U PETYISATUBHBIX
JneicTBUIl (HABBIKM COTPYAHHUYECTBA, CAMOOPraHU3AllMU, CAMOCTOSTEIBbHOCTH OLIEHWBAHUS
CUTyalldd W TPUHATUS PEIICHHS, CaMOCTOSATEIHHOCTH WH(POPMAIIMOHHO-TIO3HABATEILHOU

OCBOCHHA  JUCHUIINIMHBI  OCYIHCCTBIIACTCA

JCSATEIBHOCTH).
IIpenmeTrHble pe3yabTaThl O0beKT KOHTPOJISA DopMbI U METOAbI
¢ y4eToM KOHTPOJISI M OLIEHKH
npogeccHOHAIBHOM | Ppe3yJabTaTOB 00y4YeHHs
HANPABJECHHOCTH
I1P 01. Biagenue meromaMu OK 01 - OK 09, YCcTHBIN ompoc
JIOKa3aTeNbCTB, AITOPUTMAMHU PEIICHUS K 1.7, 11K 2.1 MaremMaTnyecKkuii JUKTAHT
3a1a4; yMeHue GopMyIupoBaTh NunuBuayansHas
ONpeieNIeHUsl, aKCHOMBI U TEOPEMBI, camMocCTosITeNbHasl paboTa
MPUMEHSATDH UX, TPOBOJIUTH [IpakTueckue paboOThI
JI0OKa3aTelIbHbIE PACCYKICHUS B XO/1€ KonTponbnas pabora
penieHus 3a1ay; DK3aMeH
ITP 02. VYmeHue onepupoBaTh OK 01 - OK 09, YeTHBIN onpoc
MOHSTUSIMU: CTENIEHb Ynca, Jorapudm IK 1.7, TIK 2.1, MareMaTnyeckuii TUKTaHT
YHCJIa; YMEHUE BBIIIOIHATH BEIYMCIICHUE NunuBuayanbHas
3HauUeHUH U MpeoOpa3oBaHUs camocTosITeNbHas paboTa
BBIPXKEHHI CO CTEMEHAMH U [TpakTuueckue paboThI
norapupmamu, nmpeodpa3oBaHus APOOHO- KontponbHas padota
palMOHAIbHBIX BBIPAKECHUN; OK3aMeH
ITP 03. YmeHue onepupoBaTh OK 01 — OK 09, YcTHBIN onpoc
MOHATHUAMM: PallMOHAIbHBIE, K 1.7, 11K 2.1 MareMaTn4ecKuil JUKTAHT
UppalMOHATIbHBIE, TOKA3aTeNIbHbIE, NunuBunyansHas
CTETIeHHbIE, Torapu(MUIECKue, camocTosITeNbHas paboTa
TPUTOHOMETPUYECKHUE YPABHEHUS U [IpakTrueckue paboThI
HEpaBEHCTBA, UX CUCTEMBI; KonTpomnpHas pabota
DK3aMeH
ITP 04. YmeHue onepupoBaTh OK 01 —OK 09, YeTHBIN onpoc
MNOHATUSMU: (PYHKIINS, HENPEPBIBHAS K 1.7, TIK 2.1 MareMaTnyeckuil TUKTaHT
¢byHKLUS, TPOU3BOJIHASA, TIEpBOOOpa3Has, NunuBuayansHas
OTpeieNIeHHBI HHTErpal; yMEeHHE camocTosITeNbHas paboTta
HaXOJIUTh MPOU3BOIHBIC AJIEMEHTAPHBIX [TpakTudeckue paboThI
(GYHKIHH, UCIONIB3YS CIIPABOYHbBIE KonTposabnas pabora
MaTepHuabl; UCCIAEA0BATh B POCTEUILINX OK3aMeH
cinydasix QyHKIIMU HA MOHOTOHHOCTb,
HAXOJUTh HAUOOIBIIINE U HAUMEHBIIINE
3Ha4YCHUs PYHKIUN; CTPOUTH IpaduKH
MHOT'OYJIEHOB C UCIIOJIb30BAHUEM
arnrapaTta MaTeMaTUYECKOIO aHaIu3a;
MPUMEHSTH MPOU3BOHYIO IPHU PELICHUU
3a/1a4 Ha IBM)KEHUE; pelIaTh MPaKTUKO-
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OpPUEHTUPOBAHHBIC 3a/1a41 Ha
HauOO0JIbIINE U HAUMEHbIINE 3HAYECHNUS,
Ha HaXOXJIeHUE IIyTH, CKOPOCTH U
YCKOPEHUS;

ITP 05. VYmenue onepupoBaTh OK 01 — OK 09, YcrHblii onpoc
HNOHATHAMHU: PallMOHATIbHAS (YHKIIHA, IIK 1.7, IIK 2.1 MareMaTnyecKkuii TUKTaHT
nokasarenbHasi QYHKIHS, CTeIIeHHAS NuauBuayanbHas
¢bynkuus, norapudmMudeckas QyHKIHL, caMmocTosiTeNbHas paboTa
TpUTOHOMETpHUEcKHue QyHKIUH, [IpakTueckue paboOThI
oOpaTHbIe QYHKIINH, YMEHUE CTPOUTH KonTponbHas pabora
rpaduKu U3y4eHHBIX QYHKIINH, DK3aMeH

UCIIOJIb30BaTh TPa(UKH IPU U3YUECHUH

MPOLIECCOB U 3aBUCHUMOCTEH, PU

pelIeHnH 33249 U3 APYrux yIeOHBIX

MPEIMETOB U 3a/1a4 U3 pealbHON KU3HU;

BbIpaXxaTb (pOpMyIamMH 3aBUCUMOCTHU

MEX]ly BEIMYMHAMY,

ITP 06. VYMmeHue pemiatbh TEKCTOBbIE OK 01 —OK 09, YcTHBIN onpoc

3aJ1ayy Pa3HbIX TUIIOB (B TOM YHCIIE Ha IIK 1.7, IIK 2.1 MareMaTn4ecKuii JUKTAHT
IPOLIEHTHI, JOJIM U YacTH, Ha IBUKEHUE, WnauBuayanbHas
paboTy, CTOUMOCTh TOBAPOB U yCIYT, camocTosITeNbHas paboTa
HAJIOTH, 33J1a4M U3 00JIaCTH YIIPaBIICHUS [IpakTueckue paboThI
JUYHBIMHU U CEMEHHBIMU (PUHAHCAMH); KounTponbnas pabota
COCTaBJISITh BBIPAXKEHUSI, ypABHEHUS, DK3aMeH

HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO

3a/1a4M, UCCIIEeI0BaTh MOJIYYEHHOE

pEIlIEHNE U OLIEHUBATh

PaBI0N0JI00HOCTh PE3yJIbTATOB;

ITP 07. YMmeHnue onepupoBarhb OK 01 —OK 09, YeTHBIN onpoc
HNOHSTUSIMU: Cpe/iHee apupmeTnyecKkoe, IIK 1.7, TIK 2.1 MareMaTnyeckuii TUKTaHT
Me/iMaHa, HauOoJIblllee 1 HauMeHbIIee NunuBuayanbHas
3HaueHUs, pa3Max, TUCIepCus, camocTosITeNbHas padoTa
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO [TpakTuyeckue paboThl
Habopa; yMeHUe U3BJICKaTh, KonTposnbnas pabora
UHTEPIPETHPOBATH UHPOPMALIHIO, OK3aMeH
MIPEICTABICHHYIO B TAONMUIIaX, HA

nuarpammax, rpadukax, oTpaxkarouryro

CBOICTBa peaJIbHBIX MTPOLIECCOB U

SIBJICHUI; IPEACTABIATh HH(POPMAIIHIO C

MOMOIIBIO TAOJIUIT U AUArpamMm;

UCCIJIE0BATh CTATUCTUYECKHUE JJaHHBIE, B

TOM YHCJIE C IPUMEHEHUEM rpapuuecKuX

METOJIOB 1 3JIEKTPOHHBIX CPEACTB;

IIP 08. VYmeHue onepupoBathb OK 01 - OK 09, YcTHBII onpoc
MOHATUSIMHU: CIIyYalHBIN OIBIT U IIK 1.7, IIK 2.1 MareMaTHU4ecKuil TUKTAHT

clIy4aifHOe cOOBITHE, BEPOSTHOCTh
CJIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISTH BEPOSTHOCTD C
UCTIOJIb30BaHUEM I'paUueCKUX METO/IOB;
MPUMEHSTH (POPMYIIBI CIIOKEHUS U
YMHOKECHHS BEPOATHOCTEH,
KOMOWHATOpHBIC (DaKThI U (POPMYIIBI TPH

NunuBunyanbHas
caMmocTosiTeNbHas paboTa
[TpakTrueckue paboThl
KonTtponsHas padora
DK3aMeH
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pCIICHUH 3a]1a4; OIICHHUBATH BEPOSITHOCTH
peaybHBIX COOBITHI; 3HAKOMCTBO CO
CIIYYaifHBIMHU BEJIMYMHAMH; YMECHUE
MPUBOUTH TPUMEPHI TIPOSIBIICHUS
3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U
OOIIECTBCHHBIX SIBIICHUSIX;

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

MOHSATUSAMU: TOUKA, Ipsimasi, Tiockocth, | [IK 1.7, TIK 2.1 MareMaTH4eCKUM JUKTAHT

MIPOCTPAHCTBO, ABYTPAHHBIA YTOJI, NunuBuayanpHas

CKpELIUBAIOIINECS MPSIMbIE, camocTosITeNbHas paboTa

NapaieIbHOCTh U MEPIICHINKYIIPHOCTD [IpakTrueckue paboThl

IPSMBIX U IJIOCKOCTEM, YIOJl MEXIY KonTposabHas padora

MPSIMBIMH, YTOJI MEXKTY MIPSMOM U DK3aMeH

MJIOCKOCTBIO, YTOJI MKy IJTIOCKOCTSIMU,

PAcCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH,

paccTosiHue MeXAy MPsSIMbIMU,

paccTosTHUE MEXY MIOCKOCTAMU;

YMEHHUE UCIOJIH30BATh MPHU PEIICHUN

3a]1a4 U3y4YeHHbIE (PAKThI U TEOPEMBI

MJIAHUMETPUH; YMEHHE OLIEHUBATh

pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;

ITP  10. Ymenue onepuposars | OK 01 — OK 09, YcTHbIN onpoc

MOHATUSAMU: MHoOrorpaHHuk, cedenue | [IK 1.7, 1K 2.1 MaTteMaTHYeCKHU JTUKTAHT

MHOTOTpaHHHUKA, KyO, MapajuieNenurie], NunuBunyansHas

npu3Ma, nUpaMua, ¢burypa u camMoCTosITeNbHas paboTa

MOBEPXHOCTh  BpalleHUs,  IWIHHAP, [TpakTuueckue paboTs

KOHycC, Imap, cdepa, cedeHus (HUTYpBI KonTponsHas pabora

BpalleHusl, IIJIOCKOCTh,  KacaroIascst DK3aMeH

chepbl, LUUIUHApPA, KOHYyca, IUIOIAb

MOBEPXHOCTH  MHUPAMHIBI,  MPU3MBI,

KOHyca, IHIWHIpA, TUIOmaas cdepsl,

o0beM KyOa, MPSIMOYTOJIbHOTO

napajuiejenunena, TupamMuabl, MPU3MBL,

HWTUHApPA, KOHyca, IIapa; yMEHHe

n300paxarh MHOTOTPaHHHUKHU u

MOBEPXHOCTH BPAIICHUS, UX CEUYCHUS OT

pyKH, c MTOMOIIIBIO YepPTEKHBIX

WHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB;

YMEHUE pacrno3HaBaTb CUMMETPHUIO B

MPOCTPAHCTBE, YMEHHE paCIlO3HABATh

MPAaBUJILHBIE MHOTOTPAaHHUKY;

P 11. VYmenne onepuposars | OK 01 — OK 09, YcTHBII onpoc

MOHATUSIMU: JIBIXKEHHE B mpocTtpaHctse, | [IK 1.7, TIK 2.1 MareMaTHU4ecKuil TUKTAHT

nofoOHble  (QUTypel B HPOCTPAHCTBE; NunnBunyansHas

HCIIOJIb30BaTh  OTHOIIEHWE TUIOMIAJIeH camMocTosITeNbHas paboTa

MOBEPXHOCTEH W OOBEMOB MOJOOHBIX [TpakTrueckue paboThI

¢buryp npu pemeHun 3anay; KonTtponsHas padora
DK3aMeH

I1P 12. YMmenune  Beruuchats | OK 01 — OK 09, YcrHblii onpoc

reoMeTpuueckue  BenuuuHbl  (mnumHa, | [TK 1.7, TIK 2.1 MareMaTn4ecKuil JUKTAHT

yroi, IJom@aab, O00beM, IUIOMAIb NuauBuayanbHas

MOBEPXHOCTH), HCIHOJIb3Ys H3yUEHHBIE

caMOCTOsTeIIbHAs paboTa
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(bOpMYJIIBI U METO/IBI,

[TpakTrueckue paboThI
KonTposnbnas padora
DK3aMeH

ITP  13. Ymenue onepuposars | OK 01 — OK 09, VYcTHbIl onpoc
noHATUSAMU: npsimoyroibHas cuctema | [IK 1.7, 1K 2.1 MaremaTuyecKuii TUKTAHT
KOOPJMHAT, KOOPJIUHATHI TOUKH, BEKTOP, NunuBunyansHas
KOOPJUHATBI BEKTOPA, CKaJIspHOE camocTosITeNbHas paboTa
MIPOU3BEJICHUE, YTOJI MEXK]Y BEKTOpaMH, [TpakTaeckue paboThI
CyMMa BEKTOpPOB, POU3BEACHUE BEKTOPA Kontponbnas pabota

Ha 4YUCIIO, HAXOAUTh C IIOMOIIBIO DK3aMeH

M3YYEHHBIX bopmyn KOOpPIUHATHI

CepeIMHbl OTPE3Ka, PACCTOSIHUE MEXKIY

JIBYMsI TOUKaMU;

ITP 14. VYwmenue BriOupats nogxosamuii | OK 01 — OK 09, YcTHBII onpoc
M3Yy4YEHHBIN MeToa i pemieHus 3anayu, | [IK 1.7, 11K 2.1 MareMaTn4ecKuii JUKTAHT

pacno3HaBaTh MaTeMaTtuyeckue (akTbl U
MaTEMaTHYECKUE MOJIEH B IPUPOJHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
YMEHHE IIPUBOJUTH IIPUMEPBI
MaTE€MaTU4YECKUX OTKPBITHUA POCCUMCKOMN
Y MUPOBOI MaTeMaTH4ECKON HayKH.

NunnBunyansHas
caMmocTosiTeNbHas paboTa
[IpakTueckue paboOThI
KonTtponbHas padora
OK3aMeH




