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PaGouast mporpamMma y4deO6HOTO mpeaMera pazpaboTaHa Ha OCHOBE:

— @®I'OC COO (ITpuka3s ot 12.04.2019 Ne 434 u uzmenenusmu 2022r.);

— @I'OC CIIO mo cnemmanpHocTH 35.02.09 Boanblie Omopecypchl M aKBaKyJIbTypa
YTBEP>KACHHOTO TMpUKa3oM MuHuCTepcTBa 00pa3oBaHus H  Hayku Poccuiickoit
®enepanuu ot 01.07.2022 N 388;

— ®@epaepanpHON 00pa30BaTENBLHOM MPOTPAMMEBI CPEIHETO 00IIero 00pa3oBaHUsI.

— TpUMEpHOH paboueil mporpamMmbl 001Ie00pa30BaTEIbLHON IUCIMILIMHBI «MaTemMaTuka
JU1s Ipo(hecCHOHATBLHBIX 00pa30BaTeNIbHBIX OpraHu3anuii (pekomenaoBana ®I'bOY

Oprannzanus-paspadoTymk:

1. TAIIOY TO «To6osibckuii MHOTONTPO(UIBHBIA TEXHUKYM.

Pa3paboTunku:

1. Komomoenn IO.I'., mnpenomaBarenr ['AIIOY TO «Tobonbckuii MHOTOTPOQHIBHBIN
TEXHUKYM.

«PaccmoTpeHo» Ha 3acelaHuy [IMKIOBOM KOMUCCHUHU MEAarornyeckux paboTHUKOB
TYMaHUTaPHBIX, COIIMATEHO-9KOHOMHYECKHUX, MATEMAaTHYECKHX U €CTeCTBEHHO-HAYUHBIX
muciumivH (r.To6onbek)

[Tporoxon Ne 9 ot 25 mast 2023r.

[Mpencenarens LIK: KonomoertO.I'.
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1. OBILIASI XAPAKETPUCTHUKA PABOYEN ITPOI'PAMMBI YYEBHOT' O ITPEIMETA
OVYI1.04 MATEMATHKA

1.1. MecTo nmpeaMeTa B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMmbI:
O6meo6pazoBarenbHbi Tpeamer OVYI1.04 MaTtemaTuka sSBIsSeTCs 0053aTEIbHON YaCThIO

0011e00pa3oBaTeIbHOTO IUKIA OCHOBHOW 00pa30BaTeIbHOW MPOTPAMMbI B COOTBETCTBHH C

®I'OC o cnermansHocTH 35.02.09 BoHble 6opecypcehbl M aKBAKYJIbTYpa

1.2. lleau n miIaHUpyeMble Pe3yJbTAThI OCBOECHHS MpeAMeTa:

Copepxanue mporpaMMbl 0011€00pa30BaTEILHOTO IpEAMETa

OVII.04 Maremaruka

HaIlpaBJIECHO Ha JOCTHXKEHHUE PE3yJIbTaTOB €€ U3YUYEeHHs B COOTBETCTBUU C TpeOoBaHusmu OI'OC
COO c yuerom npodeccuonanbHoit HanpasienHoctdu GI'OC CIIO.

Ocoboe 3HavyeHue npenmer umeer npu ¢opmupoanuu u pazsutuun  OK1, OK2, OK3,
OK4, OK9, OK11, I1K1.1, [1K4.1

Kon JIM4HOCTHBIE U METAIIPEAMETHBIC PE3yJIbTaThI [IpeaMeTHBIC pe3yIbTATHI

OK, IIK
OK1 JIMYHOCTHBIE pe3yabTaThl BJIaJICHUE METOJaMU JOKa3aTelIbCTB,
OK2 B pesynbrare uzydeHuss MaTeMaTUKU HAa yPOBHE aJrOpUTMaMU PELICHUS 3a4a4;
OK3 cpemHero o0IIero oopa3oBaHus y 00ydaromerocs yMeHue (pOpPMYITHPOBATh OIPEICICHUS,
OK4 OyayT chOpMHUPOBAHBI CIACTYFOIIUE THYHOCTHBIC aKCHOMBI U TEOPEMBI, IPUMEHSTH UX,
OK9 pe3yIBTATHI: TIPOBOIUTD JOKa3aTeIbHBIC PACCYKICHUS B
OK11 1. epasicoanckozo ocnumanus: XO0JI€ pelleHus 3a1a4;
[IK1.1 c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIHN YMEHHE ONIepUPOBATh MOHATHSIMHI: CTETICHB
[IK4.1 00yJaromnerocst Kak akTHBHOTO H 9ucTa, Jorapudm drcia;

OTBETCTBEHHOTO WIEHA POCCUICKOTO
o01mecTBa, MPEACTaBICHNE O MATEMaTHIECKIX
OCHOBaX (D)YHKIIHOHHPOBAHUS Pa3INuHBIX
CTPYKTYD, ABJICHUH, MPOIETYP TPAXKAAHCKOTO
oO1iecTBa (BEIOOPHI, OMPOCHI U JPYroe),
YMEHHUE B3aHMMOAECHCTBOBATh C COLMAIIBHBIMU
WHCTUTYTaMH B COOTBETCTBHHU C UX (PYHKIMIAMH
1 Ha3HAaYCHUEM;

nampuomuyecko20 60CRUMAaHUs.
c(hOpMHUPOBAHHOCTH POCCHHCKON TPasKIaHCKOM
NIGHTUYHOCTH, YBRKCHHUS K ITPOILIOMY 1
HACTOSAIIEMY POCCHICKON MaTeMaTHKH,
LIEHHOCTHOE OTHOIICHHE K JOCTHXEHUSIM
POCCHICKMX MaTEMAaTHKOB U POCCUICKOM
MaTeMaTHYeCKOH MIKOJIBI, UCIIOJIB30BAHUE 3TUX
JOCTIDKEHHUH B APYTHX HAayKaX, TEXHONOTHUSX,
chepax SKOHOMUKH;

0YX06HO-HPABCMBEHHO20 60CRUMAHUSL:
OCO3HAHME JYXOBHBIX LICHHOCTEH POCCUICKOTO
HapoJa, copMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOr0 MOBEICHHUS, CBI3aHHOTO
C IPaKTUYECKUM NPUMEHEHHEM JOCTHXEHUN
HAYKH U IeATEIbHOCThIO YUEHOT0, OCO3HAHUE
JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOIUUBOTO
Oyyero;

acmemu4ecko20 80CHUMAHU: SCTETUIECKOE
OTHOIIEHHE K MUPY, BKIIFOYasi ICTETHKY
MaTeMaTHYeCKNX 3aKOHOMEpPHOCTEH, 00BEKTOB,
3aj1a4, pelIeHui, paccyxaeHUH,
BOCTIPHMMYHUBOCTH K MAaTEMAaTHIECKUM
acIeKTaM pa3INYHBIX BUIOB UCKYCCTBA;
@usuueckozo éocnumanus: ChOOPMUPOBAHHOCTH
YMEHHS IPUMEHSTh MaTeMaTHYeCK1e 3HAaHUS B
HHTEpecax 3/10pOBOro 1 6e3omnacHoro odpasa
JKHU3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY
3JI0pOBBIO (3I0POBOE MUTAHUE,

YMEHHE BBIOJIHATH BBIYHCICHUE 3HAUCHNH
1 11peo0pa3zoBaHusl BEIPAKEHUI €O
CTETIeHSIMU U JiorapudmMamy,
mpeoOpa3oBaHusl POOHO-pAIIMOHATHHBIX
BBIPAYKEHU;

YMEHHE ONepHUpOBaTh HOHITHUSIMH:
panMoHalbHbIE, HppaAlMOHAIbHEIE,
MOKa3aTeJbHbIE, CTETICHHBIE,
norapu(pMUIecKne, TPUTOHOMETPHIECKHE
YpaBHEHHsSI U HEPABCHCTBA, UX CUCTEMBI;
yYMEHHE ONepHUpOBaTh HOHITHSIMH:
(byHKIUS, HepephIBHAS (YHKIHS,
MIPOM3BO/IHA, IEPBOOOpa3Has,
OTIpeZIeTIeHHBII HHTEeTpa;

YMEHHE HaXOAUTh POU3BO/IHBIE
AJIEMEHTAPHBIX (DYHKLUHA, HCIIOIB3YsI
CIpaBOYHBIE MAaTEPHAJIbL; UCCIIEA0BAThH B
NpoCTeHIINX ciiydasx QyHKIUH Ha
MOHOTOHHOCTb, HAXOJJUTh HAUOOJbIIHE U
HaMMEHBIINE 3HAYCHUS (QYHKIHH;
CTPOUTD TPa(h)UKH MHOTOUICHOB C
UCTIONIb30BAHHUEM allapara
MaTeMaTHYeCKOTO aHaJIN3a;

MPUMEHSTH PONU3BOJHYIO ITPH PEILICHUT
3aj1a4 Ha JIBWKCHUE; PElIaTh MPAKTHUKO-
OpPHEHTHPOBAHHbBIE 33124 HA HAaHOOJIbIINE
Y HaMEHbIIIME 3HAYCHUS, HA HAXOXKICHHE
MYTH, CKOPOCTH U YCKOPEHHUSI;

YMEHHE ONepHUpPOBaTh HOHITHSIMH:
pauroHanbHast QYHKIMS, TOKa3aTelbHas
¢byHKIUs, cTeneHHas QyHKIuS,
norapupmudeckas GpyHKIus,
TPUTOHOMETpUUECKHE (QYHKIMU, 0OpaTHbIE
GyHKIUY;

YMEHHE CTPOUTH IpaKH N3yUEHHBIX
(YHKIMH, UCTI0JIb30BATh I'pad KU NIpH




cOanaHCHPOBAHHBIN PEKUM 3aHATHH U OTIbIXA,
peryisipHast pusndeckasi akTHBHOCTb ),
(u3nYecKoe COBEPLIEHCTBOBAHNE IPU
3aHATHUAX CIIOPTUBHO-03/10POBUTEIBHOM
JeSITebHOCTBIO;

6. mpyodosoeo 6éocnumanus: TOTOBHOCTH K TPYAY,
OCO3HaHHE IIEHHOCTH TPYAO00Ns, HHTEPEC K
pa3uIHBIM chepaM IpodeccHOHATEHON
JEATELHOCTH, CBSI3aHHBIM C MaTEMATHKOHN 1 €€
YMEHHE COBEpIIaTh OCO3HAHHBIN BEIOOD
Oyaymeit mpoeccun U pearn30BBIBaTh
COOCTBCHHBIC KU3HEHHBIE TUIAHBI, TOTOBHOCTh
U CIIOCOOHOCTH K MAaTEMaTHIECKOMY
00pazoBaHUIO U caMOOOPA30BaHHIO HA
MIPOTSKEHUU BCEH )KU3HH, TOTOBHOCTD K
AKTHBHOMY YYaCTHIO B PELICHUH MPAKTHYECKUX
3aJa4 MaTeMaTHYECKON HaNpaBICHHOCTH;

7. 9KONIO02UHECKO20 BOCHUMAHUA!
c(hOpMUPOBAHHOCTB 3KOJIOTHYECKOH KYJIbTYPHI,
MIOHMMaHHE BIIUSHUS
COLMATHHOIKOHOMUYECKHUX TPOIIECCOB HA
COCTOSTHHE TIPUPOAHON M COIAIBHON CpEbl,
OCO3HaHHE TI00aNBHOTO XapaKTepa
9KOJIOTUYECKUX MPO0JIeM, OpUEHTALUs Ha
IIpUMEHEHHEe MaTeMaTHYeCKUX 3HaHUN IS
peleHust 3a71a4 B 00JIaCTH OKpPY Karolen
CpelIbl, INIaHUPOBaHUE MTOCTYNIKOB M OIIEHKH MX
BO3MOJKHBIX MOCTEACTBUH AJIS OKPYXKArOUIEH
Cpensl;

8. yemnocmu Hayuno2o no3HaHus.
c(hOpMHUPOBAaHHOCTE MUPOBO33PCHUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON NPAKTHKH,
MIOHMMaHUE MaTeMaTHIECKOH HayKH Kak cepbl
YeJI0BEUECKOH JeATeIbHOCTH, ITAIOB €€
Pa3BUTHS U 3HAUUMOCTH I Pa3BUTHUS
LUBWIN3AINH, OBJIaICHUE A36IKOM MaTeMaTUKH
1 MaTEMaTHYECKOM KyJIbTYpOU KaK CPEICTBOM
ITO3HAHUS MHPA, TOTOBHOCTB OCYIIECTBIIAT
MIPOEKTHYIO M UCCIIEAOBATEIBCKYIO
JeATeIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

MeTanpeaMeTHbIe pe3yabTaThI

B pesynbraTe 0cBOGHUS MPOTrpaMMBI MO
MaTeMaTHKe Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs y 00yJaronierocs OyayT
c(hopMHpPOBaHBI METANPEIMETHBIE PE3yIbTaThI,
XapaKTepU3yIONUecs OBJIaJICHUEM
YHHUBEpCAIBHBIMH ITO3HABATEIHHBIMH
JeHCTBUSAMHE, YHUBEPCATHHBIMU
KOMMYHHKATUBHBIMH JCHCTBUSIMU U
YHHUBEPCATbHBIMU PETYJISITUBHBIMH
JEHCTBUSMU.

Tlosnasamenvhule ynusepcanvuvie yueonvle
Oeticmeusi

basosvie noeuueckue oeticmeus: BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbBIE TPU3HAKN
MaTeMaTH4eCKHX 00BEKTOB, OHSITHH,
OTHOIIEHUH MEXly HOHSITHUIMH,
(hopMynHpoBaTh ONpeIeICHNsT TOHATUH,
YCTaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK
KIacCU(UKAIUKU, OCHOBAHUS JJIs1 0000IICHUS 1
CpaBHEHUS, KPUTEPHH MPOBOJUMOTO aHAIN3A;
BOCIIPUHHUMATh, (POPMYIHPOBATH U

10.

U3y4eHHH MPOLIECCOB U 3aBUCHUMOCTEH, IpU
pELICHUH 33/1a4 U3 IPYTUX Y4eOHBIX
MIPEMETOB U 33734 U3 peaJbHOMN KU3HY;
BBIpaXkaTh (GopMyIaMHu 3aBUCHMOCTH
MEXy BEINYNHAMU;

YMEHHE pelIaTh TEKCTOBBIC 3a1a4H Pa3HbIX
THUIIOB (B TOM YHMCIIE Ha IPOIEHTHI, JOJIU U
4JacTH, Ha ABMKEHHE, paboTy, CTOUMOCTb
TOBapOB M YCIIYT, HAJIOTH, 3aJa9H U3
obyacTu ynpasieHUs TMIHBIMU 1
CeMEeHHBIMU (PMHAHCAMM); COCTABIIATH
BBIPAKCHUS, yPABHEHHSI, HEPABCHCTBA U UX
CUCTEMBI [0 YCIIOBHIO 3aaull, UCCIENA0BATh
MOJIy4EHHOE PEelLleHHUE U OLICHUBATh
MIPaBJONOJ00HOCTh PE3YyJIbTATOB,;

YMEHHE ONepUpOBaTh MOHATUSIMU: CpeTHEES
apugMeTryecKkoe, MeJuaHa, HanoobIlee U
HalMEHbIIIee 3HaUeHHs, pa3Max,
JICTIEPCHS, CTAaHAAPTHOE OTKIIOHEHHE
YHCIIOBOTO Habopa;

YMEHHE U3BJICKaTh, HHTEPIPETHPOBATH
nH(popManuio, NpeACTaBICHHYIO B
TabNUIIAaX, HA TUarpaMMax, Tpadukax,
OTPaXKAIOIIYIO CBOICTBA peaIbHBIX
MPOIIECCOB U SIBJICHUH;

NPE/CTABISITH HHPOPMAIHIO C TOMOLIBIO
TaOJIUI] U IUArPaMM; UCCIICAOBATh
CTaTUCTUYECKHUE JaHHBIE, B TOM YHCIIE C
NPUMEHEHHUEM IpaguIecKux METOJ0B U
3JICKTPOHHBIX CPEJCTB;

YMEHHE ONepUpOBATh HOHITHSIMH:
CITy4aiHBIN OTBIT U CITydaifHoe coObITHE,
BEPOSITHOCTD CIIy4aHOTO COOBITHS;
YMEHHE BBIYHCIISITH BEPOSITHOCTH C
UCTIONIb30BAaHUEM IpadueCcKUX METOJIOB;
HNPUMEHSTH (POPMYJIIBI CIIOKEHHS U
YMHOKEHUS BEPOATHOCTEH,
KOMOHMHATOpHBIE (DAaKTHI U POPMYIIBI IPH
peIIeHnH! 3a1a4;

OIIEHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITHH;

3HAKOMCTBO CO CIIly4allHBIMH BEJINUNHAMU;
yMEeHHEe IPUBOANTD MPUMEPHI MPOSIBICHUS
3aKOHA OOJBIINX YHCEIl B IPUPOIHBIX U
0OIIIECTBEHHBIX SBICHUSIX;

yMEHHE ONepUpOBaTh MOHATHAMH: TOUKA,
psiMasi, I0CKOCTh, POCTPAHCTBO,
JIByTPaHHBIN YTOJI, CKPEIINBAOIIHECs
MpSMBIE, TTAPAJUIETHFHOCTD U
MEePHEeHANKYISIPHOCTD TPSIMBIX
IUTOCKOCTEH, YTOJ MEXIy MPSIMBIMH, YTOJI
MEXIy IPSIMOH U MIIOCKOCTBIO, YTOI MEXKITY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEK/TY MPSIMBIMH,
paccTOSIHUE MEXYy IIIOCKOCTAMUY;

yYMEHHE HCII0Ib30BaTh NPH PELICHUH 3a/1a4
n3y4yeHHbIe (PaKTHl U TEOPEMBI
IUITAHUMETPHHU; YMEHUE OLICHUBATH Pa3Mephbl
00BEKTOB OKPYKAIOIIETO MUPA,

YMEHHE ONepUpOBaTh MOHATHSIMHU:
MHOTOT'PaHHHK, CEU€HHE MHOTOI'PaHHHKA,
Ky©0, TapajieNienuIie /I, Ipru3Ma, MipaMuaa,
¢urypa 1 HOBEpXHOCTh BPALICHUS,




IpeoOpa3oBbIBATh CYXKIICHUS: YTBEPAUTEIbHBIC
W OTPHLATEIbHBIC, CAMHIYHbIE, YACTHBIC U
o01ue, yCIIOBHBIE; BBISBIISITH MaTEMaTHIECKHE
3aKOHOMEPHOCTH, B3aMOCBSI3H U
poTUBOpeurs B pakTax, JaHHBIX,
HaOJIOJICHUSX U YTBEPIKJICHUSX, MpelyiaraTh
KPHUTEPHUH AJISI BBISIBICHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUHH; JIENIaTh BBIBOJIBI C
HCTIONIb30BAaHIEM 3aKOHOB JIOTHKH,
JEeTYKTUBHBIX U HHAYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3AKJIIOUEHUH 110
aHAJIOTUH; IPOBOAUTH CAMOCTOSATEIHHO
JI0Ka3aTeNbCTBA MaTeMaTHYECKHUX
YTBEPXKIEHNUH (IPSIMBIE U OT IPOTUBHOTO),
BBICTPaNBAaTh apryMEHTALNIO, IPUBOJUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBAThH
COOCTBEHHBIE CY>KACHUSI U BBIBOJIbI; BEIOUpATh
cnoco0 perieHus y4eOHO# 3a/1auu (CpaBHUBATh
HECKOJIBKO BapHAHTOB PEIICHMS, BEIOMPATh
HanOosee MOAXO SN ¢ yuEToM
CaMOCTOSTENILHO BBIJICICHHBIX KPUTCPHUEB).
bazosvie uccneoosamenvckue oelicmeust.
HCTIONIH30BATh BOIIPOCHI KaK
HCCJIeJ0BATEIbCKUI HHCTPYMEHT MO3HAHMS,
(bopMyIIMpOBaTh BOIPOCHI, (PMKCUPYIOLIHE
POTUBOpEYHE, MPoOIeMy, YCTaHaBIMBATh
HCKOMOE M JIaHHO€, ()OPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3ULIUIO, MHEHHE;
MIPOBO/IUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN
9KCTIEPUMEHT, UCCIIEJOBAHUE TI0
YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHIeCcKOro 00bEKTa, SIBICHHS,
Tporecca, BEISBICHUIO 3aBUCHMOCTEH MEX Ly
00beKTaMu, SBJICHUSIMH, IPOLIECCAMH;
CaMOCTOATENHEHO (POPMYIHPOBATH OOOOIECHHS
1 BBIBOBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, UCCIICIOBAHNUS, OLICHUBATD
JIOCTOBEPHOCTH MOJIyYEeHHBIX Pe3yJIbTaToB,
BBIBOJIOB U 00OOIIEHMIA; TPOTHO3UPOBATH
BO3MOXKHOE pa3BUTHE MpolLecca, a TAKKe
BBIJIBUTATh IPEIIOJIOKEHNUS O €r0 Pa3BUTHH B
HOBBIX YCIIOBHSIX.

Paboma ¢ ungpopmayueii: BHISBISATH NEQUIATHI
nH(popManum, TaHHBIX, HEOOXOANMBIX /IS
OTBETA Ha BOIIPOC U JUIsl pEIICHNUS 3a1a4H;
BBIOMpPaTh MH(POPMALHIO U3 HCTOYHUKOB
Pa3JIMYHBIX TUIIOB, aHATU3UPOBATD,
CHUCTEMAaTH3UPOBATh U HHTEPIPETHPOBATD
nHGOPMALINIO PA3TTMYHBIX BUIOB U GOpPM
MPE/ICTAaBICHUS; CTPYKTYpPHPOBATh
nH(popMaIHIo, NPEICTABIATH €€ B pa3InuHbIX
(dbopmax, HILTIOCTPUPOBATH rPpadUuECKH;
OLIEHMBATh Ha/I&KHOCTH HH(OpMaNnH 110
CaMOCTOSTENBLHO C(HOPMYIUPOBAHHBIM
KpHUTEPHSIM, CHOPMYITNPOBAHHBIM
CaMOCTOSTEINBHO.

Kommynuxamusnvie ynusepcanvhule yueoHvie
Oeticmeusi: BOCTIPUHUMATh U pOPMYJIMPOBaTh
CYXJIEHUSI B COOTBETCTBUH C YCIOBUSIMU H
LEJISIMH OOIIEHUSI, ICHO, TOYHO, TPAMOTHO
BBIPQXKAaTh CBOKO TOYKY 3pPEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBATh MOSICHEHUS 110
XOAy peLICHUs 3312491, KOMMEHTHPOBATh

11.

12.

13.

14.

LWIMHAP, KOHYC, ap, cdepa, CeUeHUs
(burypbl BpalieHusl, IIOCKOCTb,
Kacaromasicsi cepsl, IMINHIPa, KOHyca,
IUIOIAAb MOBEPXHOCTHU MUPAMUIIBI,
NPU3MBI, KOHYCa, IMIMH/PA, TUIONIa]b
cdepsl, 00beM Ky0a, IPSIMOYTOJILHOTO
TapaJulesIeIIe 1a, TUPAMU/IBL, TIPH3MEL,
IWJINHApPA, KOHyCa, Iapa;

yMEeHHEe N300pakaTh MHOTOTPDaHHUKH U
MOBEPXHOCTH BPAIIEHHS, HX CEYECHHS OT
PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB;
YMEHHE pacro3HaBaTh CUMMETPHIO B
MIPOCTPAHCTBE;

YMEHHE paclo3HaBaTh IPABUIIbHbIC
MHOTOTPaHHUKHY;

YMEHHE ONepUpOBaTh NOHATUSIMHU:
JIBIDKEHUE B IPOCTPAHCTBE, TT000HbIE
(GuUryphl B IPOCTPAHCTBE;

HCTIONIb30BaTh OTHOIICHHE TUIOMIAAeH
MTOBEPXHOCTEH 1 00HEMOB MOJTOOHBIX PUTYD
[P pELICHUN 33/1a4;

YMEHHE BBIYHCIISATh T€OMETPHIECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IJIO0Maab, 00BeM,
IUIOIA/Ab TOBEPXHOCTH ), UCTIOJNIB3YSI
n3y4yeHHbIe (POPMYIIBI U METOBI;

yMEHHE ONepUpOBaTh NOHATHIMMU:
MPSMOYTOJIbHAS CUCTEMa KOOPANHAT,
KOOPAMHATHI TOUKHU, BEKTOP, KOOPIUHATHI
BEKTOPa, CKAIIPHOE IPON3BEICHHE, YTOII
MEKIy BEKTOPAaMH, CyMMa BEKTOPOB,
MPOM3BEACHHE BEKTOpa Ha YHCIIO;
HaXOJIUTh C TIOMOIIBIO U3yUEHHBIX (hOpMyIT
KOODPJMHATHI CepeIMHbI OTPE3Ka,
paccTosTHIE MEXIY IByMsI TOUKAMM;
YMEHUE BBIOUPATH MOIXOSAIINA U3YYEHHBIH
METOJ IS PELICHUS 3a/1a4H, PaclO3HaBATh
MaTeMaTH4ecKue (pakThl 1 MaTeMaTHYECKHUE
MOJIENIN B IPHUPOTHBIX U OOIECTBEHHBIX
SIBICHUSX, B UCKYCCTBE;

yMEHHE IPUBOANTH MPUMEPHI
MaTeMaTHYECKUX OTKPBITUNA POCCUICKOHN U
MHPOBOM MaTeMaTUYECKOI HayKu




MIOJTy4CHHBIN pe3yJbTaT; B X0J€ 00CYKIACHUS
3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CyX1aeMoin
TEMBI, IPOOJIEMBI, PelIaeMoii 3a1auu,
BBICKa3bIBaTh UJIEH, HAllCJICHHbIC Ha IOUCK
pELIeHUs], COOCTABIATh CBOM CY)KICHUS C
CYXJICHUSIMH APYTHX yYaCTHUKOB JIMaJIoTa,
00HapyKNBATh Pa3IN4Ne U CXOCTBO MO3ULINH,
B KOpPEKTHOH (hopme popMymmnpoBaTh
pa3HOIIACHsl, CBOM BO3PaKCHNUS; IPECTaBIIAT
PE3ybTaThl PEIICHHS 3a/1a4H, SKCIIEPUMEHTA,
HCCIIEJOBAHMS, IIPOEKTA, CAMOCTOSTEIILHO
BEIOMpATH POpPMAT BHICTYIUICHHUS C yIETOM
3aj1a4 Mpe3eHTalud 1 0COOCHHOCTEN
ayAUTOPUH.

Pezynamuenvie ynusepcanvhvie yuebnvie oeticmeus

Camoopeanuzayus: COCTaBIATb IIaH, AITOPUTM
peLIeHus 3a]1a4u, BEIOUPATh CIIOCO0 PEIICHHUS C
y4€TOM HMEIOLTUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apIryMEHTHPOBATh
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ YIETOM
HOBO# nH(popMarmu. CamoKoHmpoib,
SMOIMOHAIBHBII HHTENJIEKT: BIaETh
HaBBIKAMH TT03HABATEILHOM peIeKCHH KaK
OCO3HaHHUS COBEPIIAEMBIX IEUCTBUHN U
MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3yJIbTATOB,
BJIaJIETh CIOCO0aMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS Ipoliecca U pe3ysibTara
pEeLICHUs] MaTeMaTHIeCKOH 3ajauk; IpeIBUICTh
TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPH
PEIICHUH 3a1a491, BHOCUTh KOPPEKTHBEI B
JeATETLHOCTh Ha OCHOBE HOBBIX
00CTOSITENICTB, TaHHBIX, HAWAEHHBIX OIINOOK,
BBIBIICHHBIX TPYAHOCTEH; OIIEHUBATh
COOTBETCTBHE PE3yJIbTaTa e U YCIOBHUSM,
OOBSICHITH IPUYMHBI JOCTHKEHUS HIIH
HEJIOCTIIKECHUS PE3YJIbTaTOB AESATEIbHOCTH,
HaXOJHUTh OIIUOKY, 1aBaTh OLEHKY
MIPUOOPETEHHOMY OTIBITY.

Cosmecmmuas 0esmenbHOCHb: TTIOHUMATD U
HCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U
WHIMBUIYAJILHON PaOOTHI IPH pEIICHUN
y4eOHBIX 33134, IPUHUMAThH 11eJIb COBMECTHON
JeATeNIbHOCTH, TUNIAHWPOBATh OPTraHU3alNIo
COBMECTHOH pabOThI, pactpeeIsiTh BUIBI
paboT, ToroBapuBaThes, 00CYkKIaTh IPOLECC U
pe3ynmpTat paboThl, 0000IaTh MHEHHS
HECKOJIbKHUX JIIOJIeH; y4aCcTBOBATh B IPYIIIIOBBIX
(dhopmax paboTsl (00CykIeHHs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMbD) U UHBIE), BBINOIHSTH
CBOIO 4acTh pabOThI U KOOPIMHUPOBATH CBOU
JICUCTBUS C APYTHMH WICHAMH KOMaHIbI,
OIIGHUBATh Ka4eCTBO CBOETO BKJIa/Ia B OO
MIPOJYKT 110 KPUTEPUSIM, CHOPMYITUPOBAHHBIM
yYaCTHUKAaMH B3aUMOICHCTBUSL.




2. CTPYKTYPA U COJAEPXXAHUE YYEBHOT'O IIPEJMETA
OVYIL.04 MaremaTuka

2.1. O0beM yueOHOI JMCUMIIMHBI M BUABI Y4e0HOH padoThl

Bup yuedHoii paboTbl O0bem
4acoB

O0bem o0pa3oBaTeJbHOI NPOrpaMMbl Y4eOHOM M CIUIIJIHHBI 213
B TOM 4ucCJI€ B pOpMe NPAKTUYECKON OJTOTOBKU 0
OcHOBHOE cOJiepKaHUE!
TEOPETHYECKOE 00yUeHHE 130
IPAKTUYECKHE 3aHSTUS 81
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 18
NPUKJIATHOTO MOYJIs):
TEOPETHUECKOE 00yUeHHUE 10
MIPaAKTUYECKHE 3aHATUS 8
[IpomesxyTouHas arrecranus B GopMe dK3aMeHa 2




2.2. TemaTuyeckuii NJIaH U cojep:kaHue yueonoro npeavera OYI1.04 MaremaTtuka

HanmenoBanme pasiesioB ConepxaHue y4e0HOT0 MaTepHaJia, MPaKTHYeCKHe PadoThl, caMOCTOSITeIbHAsI padoTa Oobem OcBaunBaeMble 3J1€MEeHTHI
U TeM o0yvaromuxcsi JacoB KOMIeTeHIN i
1 2 3
Paznen 1. IToBTOpeHNe Kypca MATEMATHKHU OCHOBHOI INIKOJIBI. 12
Tema 1.1 Henu n 3apaun | [lpodeccnonaibHo-0opHeHTHPOBAHHOE colepsKaHue (CoepskaHne MPUKJIATHOTO MOJTYJIsI)
MATEeMATHKH NPH 111 MaremaTrka B TEXHHKE, DKOHOMHKE U HH(QOPMAIIMOHHBIX TEXHOJIOTHSIX
OCBOCHUH cnenuajbHocTH |1.1.2 Marematuka B Moeii mpodhecCHr U MPaKTHYCCKON JICATSIBHOCTH 2
113 Lenu v 3a1auu U3yYeHNsT MaTEMaTHKU B YUPEXKICHUSIX CPETHETO MPOPeCCHOHATIBHOTO
00pa3oBaHusl.
Tema 1.2. Uncaa n Conepxanne yueOHOTO MaTepuaia OK1, OK2, OK3, OK4, OK9,
BBIYHCICHUSA 1.2.1 JleficTBUS HAJT TIOJIOKHUTESIBHBIMA U OTPUIIATEIBHBIMHU YHUCIIAMH, C OK11
OOBIKHOBCHHBIMH U JCCATUYHBIMU JIPOOSIMH. 8
122 JIeHcTBUS cO cTeneHsIMH, (OPMYIIBI COKPAIICHHOTO YMHOXCHHSI
123 YpaBHEHHS ¥ HEPABCHCTBA
1.2.4 TIporieHTHBIC BRIYHMCICHUS
BxoaH0i1 KOHTPOIB 2
Paspgea 2. Aaredpa 81
Tema 2.1. PazButne Conepxxanue yueGHOro MaTepuajia OK1, OK2, OK3, OK4, OK9,
TOHSITHSI 0 YHCTIe 2.1.1. Ilenple ¥ pallMOHAIBLHBIC TUCIIA. OK11, IIK1.1, TTK4.1
2.1.2. JleHcTBUTEIbHBIC YUCIIA. 8
2.1.3. [IpuOnrKeHHBIC BRIYUCICHHUS.
2.1.4. [IpubnrxeHHBIC 3HAYCHUS BETMYMHBI M TOTPEITHOCTH BEIYUCICHHN.
2.15. KommuiekcHbIe uncia.
I[pakTuyeckas padora «BrmoTHEHNE apHPMETHIECKUX ICHCTBUI
IIpakTHyeckas padora «Bbrancienne NpuOIMKEHHBIX 3HAYSHUH BEJTMYUH U TTOTPEITHOCTH 2
BBIYHCIICHUI
Tema 2.2. Kopun, crenenn | ConepxaHne y9eOHOTO MaTepHaia OKl1, OK2, OK3, OK4, OKOY,
H Jorapu¢mebl 1.2.1. KopHu u creneHu. OK11, IIK1.1, ITK4.1
1.2.2. KopHu HaTypabHOM CTETIEHN W MX CBOHCTBA.
1.2.3. CrerneHy ¢ palMOHaJIbHBIMU TTOKa3aTeJISIMH, HX CBOWCTBA.
1.2.4. CTeneHH ¢ IeUCTBUTEILHBIMU ITOKA3aTEISIMH.
1.2.5. CBOWCTBA CTENEHU C JICHCTBUTEIBHBIM IT0KA3aTEIIEM. 10
1.2.6. Jlorapugm umcrna.
1.2.7. OcHOBHOE JIOTapU(PMHUIECKOE TOKIECTBO.
1.2.8. JlecsTHUHBIE M HaTypallbHbIE JIOTapH (MBI
1.2.9. [IpaBuiia neicTBui ¢ jorapupmMamu.
1.2.10. | ITepexoj K HOBOMY OCHOBaHHIO.
1.2.11. | Ilpeobpa3oBanue anreOpanuecKux BEIPaKCHUH.




1.2.12. | IIpeoOpa3oBanne panMOHAIbHBIX, HPPALMOHAIBHBIX, CTEHCHHBIX, I0Ka3aTEJIbHBIX U
Jorapu(pMUIECKUX BBIPAKESHHH.

IIpakTnueckas padora «BrruucieHne KopHell HaTypalbHON CTENEHU»

IIpakTnueckasi pabora «BbluncieHNe CTENEHU C PALlMOHATIBHBIMU U 1eHCTBUTENBHBIMU
MOKa3aTeISIMI)

[pakTtunyeckas padora «IIpeoOpa3oBaHue palOHANEHBIX, HPPAITHOHATBHBIX, CTEIICHHBIX,
MOKa3aTEIbHBIX U JIOTAPU(YMUUECKUX BBIPAKCHUID

[pakTnyeckas padora «JleiicTBuii ¢ Torapupmamm»

IpakTnyeckas padora «IIpeoOpazoBaHue anreOpandecKuX BhIPAKCHHID

KonTpoJsbHas paGora

Tema 2.3. OcHOBBI
TPUTOHOMETPUH

Coaep:xkanue yue0HOT0 MaTepuasa

1.3.1. PanuanHas mepa yria.

1.3.2. BpamarensHoe TBHKCHHE.

1.3.3. CHHYyC, KOCHHYC, TAHTCHC W KOTAHT€HC YHCIIA.

1.34. OCHOBHBIE TPUTOHOMETPHUYECKHIE TOKACCTBA, (DOPMYJIIBI IPUBEACHUSI.

1.3.5. CuHyc, KOCHHYC ¥ TAaHT€HC CYMMBI H Pa3HOCTH JIBYX YTIIOB.

1.3.6. CHHYC ¥ KOCHHYC TBOMHOTO yTJa.

1.3.7. DopMYyJIBI TOJIOBHHHOTO YTJIA.

1.3.8. IIpeobpa3oBaHus CYMMBI TPUTOHOMETPHUYCSCKIX (DYHKIUH B MPON3BEACHUE U IPOM3BEACHUSL
B CYMMY.

1.3.9. BeipaxkeHue TpuroHoMeTpuueckuX (yHKIUH Yepe3 TAHI'€HC MOJIOBHHHOIO apryMeHTa.

1.3.10. | INpeoOpa3oBaHue MPOCTEHIINX TPUTOHOMETPUUECKUX BHIPAKECHHH.

1.3.11. | ApkcuHyc, apKKOCHHYC U apKTaHIeHC YUCia.

1.3.12. | Ipocreiiine TPHrOHOMETPUYCSCKHE YPABHCHUSL.

1.3.13. | PemieHue TPUrOHOMETPUUECKHX YPAaBHEHHH.

1.3.14. | Ilpocreiiline TPUroHOMETPUUECKHE HEPABEHCTBA.

IIpakTnyeckas padora «IIpeobpa3oBaHue MPOCTEHIIINX TPUTOHOMETPUUIECKHIX BBIPAKECHUI
IIpakTnyeckas padora «IIpeobpasoBaHue MPOCTEHIINX TPUTOHOMETPUUIECKHIX BBIPAKECHUI
IIpakTnyeckasi padora «Pemenue MpoCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHI»
IIpakTnyeckasi padora «PeleHue TPUrOHOMETPUIECKUX HEPABEHCTBY

KonTpoabsHas pabora

OKl1, OK2, OK3, OK4, OKO9,
OK11, IIK1.1, ITK4.1

Tema 2.4. ®yHKIHHA, HX
cBoiicTBa U rpauku

IlpodeccnoHa/ILHO-OPHEHTHPOBAHHOE CO/iepKaHNe (coJep:KaHue MPUKJIATAHOT0 MOYJIs1)

14.1. DyHKIMU.

1.4.2. OO6utacTh onpeAeNeHus] 1 MHOKECTBO 3HAUCHHMIA; TpaduK QYHKIMH, TOCTpOSHUE TPadUKOB
(YHKIMH, 3aJaHHBIX PA3IMYHBIMH CIIOCOOaMH.

1.4.3. CaolicTBa (yHKIIUU: MOHOTOHHOCTbD, Y€THOCTh, HEYETHOCTh, OTPAHUYECHHOCTb,
ePUOTUIHOCTb.

1.4.4. IIpomexxyTKku Bo3pacTaHHs U yOBIBaHHS, HAMOOJbIEE ¥ HANMEHBIIIee 3HAUCHUS, TOUKH
JKCTpPEMyMa.

1.4.5. I'padmueckast nvHTEpIIpETALIUSL.

1.4.6. [Tpumepbl QYHKITMOHAIBHBIX 3aBHCUMOCTCH B PEaIbHBIX IIPOLIECCAX M SBICHHUSX.

OKI1, OK2, OK3, OK4, OKO9,
OKl11, IIK1.1, TTK4.1




1.4.7.

OO6parHble QYHKIHH.

1.4.8. O06nacTh onpe/elieHus U 00JIACTh 3HAYCHUN 00paTHOM QYHKIMH.
1.4.9. I'paduk obpatHOH PyHKUIMH.
1.4.10. | Apudmernyeckue onepanuu HaJ QyHKIUSIMU.
1.4.11. | CnoxHas ¢pyHKIHS (KOMIIO3HLIUS).
IIpakTHyeckas padora «lcciaenoBanue GyHKIUI» 3
IIpakTHueckas padora «Apudmernueckue onepany Haja QYHKIHIMI»
TemaZ2.5. CreneHnnsle, Coaep:xanue yueOHOT0 MaTepuaJia OK1, OK2, OK3, OK4, OKO,
noka3arejbHbIe, 1.5.1. OnpenencHre GYHKIHUI, UX CBOWCTBA M IPaQUKH. 6 OK11, IIK1.1, ITK4.1
Jorapupmuyeckue u 1.5.2. [peobpa3oBanune rpadUKoB.
TPUTOHOMETPHICCKUE 1.5.3. ITapannenbHbIN IEPEHOC, CAMMETPHUS OTHOCUTEIIBHO OCEH KOOPAUHAT U CUMMETPUS
[OVEINIUE OTHOCHTEJIHO Hayajla KOOPAWHAT, CHMMETPHsI OTHOCUTENBHO NIPSIMOH y = X, pacTsDKeHUE U
C)KaTHe BJIOJb OCEH KOOpAMHAT
[pakruyeckas padora «I[IpeoOpasoBanue rpadpuKoB QyHKITHID 2
Tema2.6. YpaBHeHUs 1 Coaep:xanue yueOHOT0 MaTepuasia OKl1, OK2, OK3, OK4, OK9,
HepaBeHCTRA 1.6.1. PaBHOCHIIBHOCTb yPaBHEHUH, HEPABEHCTB, CHCTEM. OK11, IIK1.1, [TK4.1
1.6.2. PaunoHanbsHbIe, UppallMOHANBHBIE, IOKA3aTEIbHBIE, JTOTapU(PMUIESCKUE U
TPUTOHOMETPUUECKHE YPABHEHHUS U CHCTEMBI.
1.6.3. OCHOBHBIE IPUEMBI UX pelIeHHs (pa3IokKeHHe Ha MHOXHUTEIH, BBEICHHE HOBBIX
HEH3BECTHBIX, MO/ICTAHOBKA, rpad)UuecKuid METON).
1.6.4. PaunoHanbsHbIe, UppallMOHANBHBIE, IOKA3aTEIbHBIE, JTOTapU(PMUIESCKUE U
TPUTOHOMETPHUUYECKHE HEPABEHCTRA.
1.6.5. OCHOBHBIE IPHEMBI pEIICHUs HEPABEHCTB. 10
1.6.6. Hcnonp3oBaHue cBOMCTB U rpadkoB QYHKIUIA TPH PEIICHUH YPaBHEHUH U HEPABEHCTB.
1.6.7. MeToa HHTEpPBAJIOB.
1.6.8. N3o0pakeHrne Ha KOOPANHATHOHN IIIOCKOCTH MHOYKECTBA PELICHUH YpaBHEHUH 1
HEpaBEHCTB C JBYMs
NIepEeMEHHBIMHU M X CHCTEM.
1.6.9. [IprmeHeHne MaTeMaTHIECKUX METOJIOB JUIS PEIICHHS COIEPKATEIbHBIX 3a/1a4 U3
pa3nuuHbIX o0JlacTel HAYKH M IIPaKTHKH.
1.6.10. | MHTepupeTanus pe3yspTara, y9eT pealbHbIX OTPaHHICHUH.
IIpakTHyeckas padora «Pemenue paroHaIbHBIX U HPPAIMOHANBHBIX YPABHEHUI U CHCTEM» 8
IpakTnyeckas padora «PelieHue noka3aTeabHbIX YPaBHEHUN U CUCTEMY
IIpakTnyeckas padora «Pemenue TorapupMUIEcKiX YpaBHEHUH U CHCTEMY
IIpakTuyeckas padora «PeuieHre Noka3aTeiabHbIX U JOrapu(hMHUECKUX HEPABEHCTBY
IpakTnyeckas padora «Perenne TPUTOHOMETPUIECKUX YPABHEHHUI»
IIpakTHyeckas padora «PelieHre TPUrOHOMETPUIECKUX HEPABEHCTBY
KonTpoabsHas pabora 2
Paznen 3. HayaJjia MaTeMaTH4eCKOI0 AaHAIN3A 32
Tema 3.1. Coaep:xanue yue0HOT0 MaTepuasa 4 OK1, OK2, OK3, OK4, OKO,




ITocaenoBaTebHOCTH 2.1.1. CrniocoObl 3a/IJaHHs M CBOMCTBA YMCIIOBBIX MOCJIEI0BATEIBHOCTEM. OK11, IIK1.1, [IK4.1
2.1.2. ITonsiTue 0 mpenene NociaeJ0BaTEILHOCTH.
2.1.3. CyuiecTBOBaHHME Npejiesia MOHOTOHHOM OrpaHMYEeHHOM 10CIe0BaTeIbHOCTH.
2.1.4. CyMMHpOBaHUE NOCIIEeI0BATEIbHOCTEH.
2.15. BeckoHeuHO yOBIBaIOIIAs TCOMETPHYESCKAs MPOTPECCHS U €€ CYMMa.
2.1.6. [ToHsiTHE O HENPEPBIBHOCTH (PYHKIIHH.
Tema 3.2. IIpodeccnoHa/IbLHO-OPHEHTHPOBAHHOE COJeP KaHue (coepsKkaHue MPUKJIAAHOTO MOTYJIsl) OKl1, OK2, OK3, OK4, OKO9,
Juddepenunaannoe 2.2.1. [oHsiTHE O IPOU3BOAHON (YHKIMHU, €€ TeOMETPUIECKHIH 1 (PU3NUSCKHN CMBICIL. OK11, I1K1.1, [TK4.1
HCYHCJIeHHe 2.2.2. YpaBHEHHE KacaTeJIbHOH M HOPMAIH K rpaduky QyHKIUH.
2.2.3. [Ipou3BosHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHS, YACTHOTO M CJIOKHOW (DYHKIIHH.
2.2.4. [Ipon3BoiHBIC OCHOBHBIX JIEMEHTAPHBIX (PYHKIUIL.
2.2.5. [IpousBoaHble 00pAaTHHIX PYHKIMH M KOMIO3UIMU (QYHKIHH.
2.2.6. [IprMepbl NCTIONIB30BAHMSI TIPOU3BOTHOM ISl HAXOK/ICHHST HAWITYUIIEro PELIeHUs B
TPUKJIAIHBIX 381a9aX.
2.2.7. Bropast npousBojiHasi, ee reoMeTpUIeCKHi M (PU3UUECKUIA CMBICIL.
2.2.8 ITpuMeHeHHE MPOU3BOAHOM K MCCIICAOBAHHMIO (DYHKIIHMIA U MOCTPOSHHUIO rPpad)uKOB.
2.2.9. HaxosxaeHue CKOpOCTH JJIs IpoIiecca, 33JaHHOro GopMyJiol i rpaduKoM.

IIpakTHyeckas padora «BbluncieHne MPOU3BOAHBIX JIEMEHTAPHBIX ()YHKIHID)

IIpakTnueckasi padora «BpluncieHHe MPOU3BOIHBIX CYyMMBI, Pa3HOCTH, IIPOU3BECHHS, YACTHOTO U
CII0KHOH (DyHKITHH.

IMpakTnyeckas padora «IloHATHE O MPOMU3BOIHON (DYHKIINHU, €€ TCOMETPHUECKHNA U PUIMICCKUH
CMBICIL.

[pakTunyeckas padora «YpaBHCHHE KacaTeIbHON H HOPMATH K IPauKy (YHKIIAN
[pakruyeckas padora «[IpuMeHeHHE TPOU3BOIHON K UCCICAOBAHIIO (DYHKITHI

KonTpoabsHas pabora

Tema 3.3. UuTerpasnnoe
HCYHCJIeHUe

IlpodeccnoHa/ILHO-OPHEHTHPOBAHHOE CO/iepKaHKe (coJiep:KaHue MPUKJIAAHOT0 MOYJIs1)

2.3.1. IlepBooOpa3Has u HHTErpal.

2.3.2. HeomnpeneneHHslil HHTETpall.

2.3.3. Tabusiua HeonpeieIeHHbIX HHTETPAJIOB.

2.3.4. OnpeneneHHbIA HHTETPaL.

2.3.5. Dopmyna HeroToHa-JleloHMIA.

2.3.6. [IpumeHeHue onpeaeIeHHOTO HHTerpaa Il HaXO0XKASHUS TUIOIIAIH KPUBOJIUHEHHOM
TpaleLuH.

2.3.7. [Tpumepbl IpUMEeHEHHsl HHTerpasa B QU3UKe U TeOMETPHUH.

IIpakTuueckas padora «HaxoxxaeHune nepBooOpa3HOil 1 HHTErPAIOB)

IpakTnyeckas padora «[IpuMeHeHHE ONIpeNeIEHHOTO HHTETPaIa U HaXOXKICHHUS TUTOIIaAN
KpuBOJHHEHHOH Tpanennu. Popmyna HeioToHa-JleOHMIa»

IMpakTnyeckasi padora «Pemenne 3a7ad Ha MPUMEHEHNE HHTETPAIa IS BEIYUCICHUS (PU3MIECKIX
BEJIMYMH U TIJIOMIATeH»

KonTpoasnas pabora

OKI1, OK2, OK3, OK4, OKO9,
OKl11, IIK1.1, TTK4.1




Pasnen 4. I'eomerpust 64
Tema 4.1. Ilpsimblie n Conep:xanue yue0HOr0 MaTepHuaJia
IJIOCKOCTH B 3.1.1. B3anMHoOe pacroioKeHne JBYX NPSIMBIX B IPOCTPAHCTBE. 8
NPOCTPAHCTBE 3.1.2. [TapannenbHOCTh NPSAMOI U MIOCKOCTH.
3.1.3. [TapamienbHOCTh INIOCKOCTEH.
3.14. [lepneHANKYISIPHOCTH MPSIMOI! U MJIOCKOCTH.
3.1.5. IlepneHAUKYNSp U HAKIOHHAS.
3.1.6. VYron Mexay nNpsiMO M IITOCKOCTBIO.
3.1.7. JIByrpaHHbIH yToJI.
3.1.8. VYros1 MeXay MIIOCKOCTSIMH.
3.1.9. IlepneHAUKYISIPHOCTH ABYX MJIOCKOCTEH.
3.1.10. | 'eomeTpuueckue npeoOpa3oBaHus B IPOCTPAHCTBE: NapauIeIbHBII IEPEHOC, CHMMETPUS
OTHOCHTEJIFHO IFIOCKOCTH.
3.1.11. | MapamienbHOE IPOCKTHPOBAHUE.
3.1.12. | [nouaas OpTOrOHAIEHON MPOESKIHH.
3.1.13. | U3obpakeHHe MPOCTPAHCTBEHHBIX HUTYD.
3.1.14 PacnonoxeHne npsMbIX U INIOCKOCTEW B OKPYXKAIOIIEM MUPE
IpakTuyeckas padora «llapanieabHOCTh B IPOCTPAHCTBE» 6
IpakTHyeckas padora «llepneHIUKYISIPHOCT B IPOCTPAHCTBE
[pakTuyeckas padora «/300pakeHre NpoCTpaHCTBEHHBIX QuUryp. [lapamrensaoe
IIPOCKTUPOBAHHE)
Tema 4.2. OKl1, OK2, OK3, OK4, OKO9,
MHororpaHHUKH CogepxaHue yueOHOro MaTepuaia OK11, IIK1.1, ITIK4.1
3.2.1. Bepmmnsl, pebpa, rpaHi MHOTOTPaHHHKA.
3.2.2. PasBepTka.
3.2.3. MHororpaHHbIe YTIIbL.
3.2.4. BrInykitele MHOTOTpaHHHUKH.
3.2.5. Teopema Diinepa.
3.2.6. [pm3ma. [IpsiMast 1 HAaKJIOHHAS IPHU3MA. 10
3.2.7. [IpaBwpHAs pHU3Ma.
3.2.8. [apamnenenunen. Kyo6.
3.2.9. [upamupa. [IpasmisHas mupamuga. Terpasap.
3.2.10. YceueHHas nupaMuja.
3.2.11. | Cummerpus B KyOe, B mapajuiesienume e, B Ipu3Me U NUpPaMuie.
3.2.12. | Ceuenust ky0Oa, NpU3MBI M THPAMHJIBL.
3.2.13. | [IpeacraBneHune o MpaBUIILHBIX MHOTOTPaHHUKAX (TETpa’aAp, KyO, OKTasIp, 10JAeKadap,
HKOCadIP)
IIpakTHueckas padora «BbluncieHne 3IEMEHTOB MHOTOIPaHHHKOB) 4
Tema 4.3. Tena u Coaep:xanue yueOHOr0 MaTepuaJia 8 OK1, OK2, OK3, OK4, OKO,

MOBEPXHOCTH BPAILICHUHA

3.3.1L.

| IuauHap 1 KOHyC.

OK11, IIK1.1, ITK4.1




3.3.2. YcedueHHbIH KOHYC.
3.3.3. OcHoBaHue, BBICOTa, 0OKOBasl IOBEPXHOCTh, 00pa3yIolias, pa3BepTKa.
3.3.4. OceBble CeUeHHsI U CeUeHHs, apajlyieJIbHbIe OCHOBAHUIO.
3.3.5. llap u cdepa, ux ceueHusl.
3.3.6. KacatenpHast 10cKOCTh K cdepe.
IIpakTHyeckas padora «BpluncieHre JIeMEHTOB TeJl BPAILICHUS» 2
KonTpoabsHas pabora 2
IIpodeccnonaabHO-0pHEHTHPOBAHHOE coep:Kanue (Coaep:kaHne MPUKJIATHOTO MOJTYJIsI)
Tema 4.4. U3mepenusie | 3.4.1, O0BeM 1 ero U3MEpeHHeE.
reOMeTpUH 3.4.2. WnterpanbHas gopmysa oobema.
3.4.3. Dopmyna oobema Kyba, IPSIMOYTOJIFHOTO NapauIesICIHIIe1a, TPU3MBbL, IIIIHHIpPA.
3.4.4. Dopmybl 00beMa MUpaMHIBI K KOHYCA. 10
3.45. DopmyJibl IJIONIAAM TOBEPXHOCTEN LIMJIMH]IpA U KOHYca.
3.4.6. DopmyIbl 00beMa H1apa M IIonau cepol.
3.4.7. [Togobue Teu.
3.4.8. OTHOIIICHHUE UIOMACH MOBEPXHOCTEH U 00BEMOB MOIOOHBIX TEIL.
IpakTuyeckas padora «BbruncieHue miomaeii NOBEPXHOCTH U 0OBEMOB MHOTOTPAHHUKOB)
IIpakTHyeckas padora «BbruncieHue miomaneii NOBEPXHOCTH U 0OBEMOB TEJl BPAILICHUS 6
IIpakTHyeckasi pa6ora «BpaucieHre TUIONMIAIU TTOBEPXHOCTEH, HMEIOUX (OPMY MHOTOTPAHHUKOB
U TeJI BPAIICHUSD)
KoHTpoJsbHas padora 2
Tema 4.5. Koopaunatsl 1 | ComeprkaHue yaeOHOTO MaTepraia OK1, OK2, OK3, OK4, OK9,

BEKTOPBI 3.5.1. [IpsamoyromnbHas (1ekapToBa) CUCTeMa KOOPAMHAT B IPOCTPAHCTBE. OK11, IIK1.1, ITK4.1
3.5.2. ®Dopmyna pacCTOSHIS MEXKY TOUKAMH.
3.5.3. YpaBHeHUs chephl, INIOCKOCTH U TPSIMOT.
3.5.4. Bekropel. Moy BekTopa.
3.5.5. PaBeHCTBO BEKTOPOB.
3.5.6. CrnoxeHne BEKTOPOB.
3.5.7. YMHOXEHHE BEKTOpa Ha YHCIIO. 4
3.5.8. PasnorxeHne BEKTOpa 10 HAIPABJICHUSIM.
3.5.9. Yron MexIy ABYMs BEKTOPaMHU.
3.5.10. | [Ipoexkius BeKTOpa Ha OCh.
3.5.11. | KoopauHaTbl BEKTOpA.
3.5.12. | CkansipHOE NpOU3BEACHHE BEKTOPOB.
3.5.13. | BekropHOe npon3BeieHHE BEKTOPOB.
3.5.14. | Ucnonp3oBaHNe KOOPANHAT M BEKTOPOB IIPU PEIICHUH MaTEMaTHYECKUX W IPHUKIIAIHBIX

3aj1a4.

IIpakTHueckas padora «KoopauHATHI M BEKTOPHI B IPOCTPAHCTBEY 2
KonTpoabsnas pabora 0

Pazgea S. Kom0uHaTopuKa, CTATHCTHKA M TeOpPHUsI BEPOSATHOCTEH 18




Tema 5.1. DjieMeHTbI

Coaep:xanue yueOHOT0 MaTepuaJa

OK1, OK2, OK3, OK4, OK9,

KOMOMHATOPUKH 41.1. OCHOBHBIC OHATHS KOMOWHATOPUKHY. OK11, IIK1.1, TTK4.1
4.1.2. 3aayn Ha MOJCYET YUCJIa Pa3MElIeHUH, IePECTAHOBOK, COUETaHHM.
4.1.3. PemieHue 3a1au Ha mepeOOp BApUAHTOB. 4
4.14. ®Popmyna 6uHoma HproToHa.
4.1.5. CBoiicTBa OMHOMHUATBHBIX KO3 (HUIESHTOB.
4.1.6. Tpeyronsauk ITackans.
IIpakTuyeckas padora «Iloacyer uncna pa3MeleHNH, NEPECTAaHOBOK, coueTaHni. Popmyia 4
6uHoma HprotoHa»
IIpakTHyeckas padora «PenieHue 3a1a4 Ha nepeOOp BApUAHTOBY»
Tema 5.2. DiemMeHTBI IIpodeccnoHa/IbLHO-OPHEHTHPOBAHHOE COJePiKaHue (coiepskaHue MPUKJIATHOTO MOTYJIsl) 4 OKl1, OK2, OK3, OK4, OKOY,
TEOPUH BEPOSATHOCTEIH 4.2.1. CoObITHS, BEPOSATHOCTh COOBITHS, CIIOKEHHUE  YMHO)KEHHE BEPOSITHOCTEH. OK11, IIK1.1, ITK4.1
4.2.2. IloHsATHE O HE3aBUCHUMOCTH COOBITHH.
4.2.3. JuckpeTHas cayvaiiHasi BeIMUMHA, 3aKOH €€ paclpeeIeHUs.
4.24. UncnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOM BEJIMYUHBI.
4.2.5. [ToHsiTHe 0 3aKOHE OOJBUINX YHCEIL.
Tema 5.3. DiieMeHTBI IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHue (CoepKaHue MPUKJIATHOT0 MOTYJIs1) 4 OK1, OK2, OK3, OK4, OKO9,
MaTeMaTHYEeCKOM 4.3.1. [IpencraBienue qaHHBIX (TAOIHUIBI, TUATPaMMBI, TpaduKK), FreHepaabHast COBOKYITHOCTb, OK11, IIK1.1, ITK4.1
CTATHCTHKHU BEIOOpKA, cpenHee apudMeTHIecKoe, MeTHaHa.
4.3.2. [TousTHE 0 3amayax MaTeEMaTHYECKONM CTATUCTHKH.
4.3.3. Pemrenne mpakTHYECKUX 3a/1a4 ¢ IPUMCHEHHEM BEPOSITHOCTHBIX METOJIOB.
I[IpakTuyeckasi pabora «PerreHne MpakTHYSCKUX 3a/1a4 ¢ IPUMCHEHHEM BEPOSTHOCTHBIX METO/IOB. 2
[IpencraBnenne naHHBIX (TaONUIB], THATPAMMEIL, TPadUKH), TeHEpaIbHAS COBOKYITHOCTh, BEIOOPKA,
cpefHee apupMETHISCKOe, MeIHaHa)
Oos3aTesbHAs yueOHAsI HATPY3KA: 207
CamocrosiTesbHas padora:
MaxkcuMaJibHasi ydyeOHasi HArpy3Ka:
Hrorosasi arrecrauus B popMe 3K3amMeHa 6




3. YCJI0OBUS PEAJIM3AIIMU ITIPOT'PAMMBI YYUEBHOI'O ITPE/IMETA
OYVYII1.04 MaremaTuka

3.1. Jns peanu3anuu mporpaMMsbl y4eOHOTO MPeIMETa JOIKHBI OBITh MPETyCMOTPEHBI
CIIeTyIOIIHE CTIeUaIbHbIe TOMENeHUs: KabuHeT «MaTeMaTHKNy, OCHAIIICHHBII:

o0opyaoBaHue y4eOHOro kaduHera:

M0CAJ0YHBIE MECTA MO KOJIMYECTBY 00YJaIOLIIXCS;

- paboyee MECTO MpenoIaBaTes;

KOMIUIEKT Y4eOHO-HATIISIIHBIX TOcoOmi « MaTtemaTukay;
y4eOHO-METOIUYECKUN KOMITJICKT TUCIIUILTHHBL.

TeXHUYeCKHe CPeICTBA 00yUYeHHs:

- KOMIIBIOTEp C JUIEH3UOHHBIM POTPaMMHBIM 00€CIIEUEHUEM;
- MYJIbTUMEIUAIIPOEKTOP;

- TMPUHTED;

- CKaHep;

- KOIUp.

3.2. UndopmanuonHoe odecriedeHne 00yUeHUs: peau3anum NporpaMmmbl

Jnis peanu3anuy mporpaMMbl OMOIHOTEUHBIA (OH 00pa30BaTEIbHOW OpPraHU3aIMK JTOJDKCH
UMETh TI€YaTHbIE W/WJIM DJEKTPOHHBIE OOpa3oBaTelbHbIE W WH(POPMALMOHHBIE PECYPCHI,
PEKOMEHIYEMBIX JJIsl UCIIOJIb30BaHUS B 00pa30BaTEIHLHOM MPOIECCE

3.2.1. OcHoBHBIE TeYATHLIC U3TAHUA
1. Amumos HI.A., Konsrun FO.M., TkaueBa M.B. u npyrue. Matemaruka: anreOpa 1 Hadajna
MaTeMaTHYeCKOro aHalln3a, TeoMeTpus. Anredpa U Hadajaa MaTeMaTHYECKOTO aHAIHM3a

3.2.2. OcHOBHbBIE YJIEKTPOHHbIE H3TAHUS

1. Tlopran Math.ru: 6ubnuoTeka, MeauaTeka, OJIMMITHAIBI, 3a/1a91, UCTOPUS MATEMATHKH. -
Pexxum moctyna:http://www.math.ru;

2. Tazera «Matemarukay uznarenbckoro goma «Ilepoe ceHTs0ps». - Pexxum goctyna:
http://mat.1september.ru;

3. Enunas xomurexus HudpoBEIX 00pa3oBaTeIbHBIX pecypcoB. - Pexxum nocryna: http://school-
collection.edu.ru/catalog/

4. EI'D mo marematuke: MOJrOTOBKA K TECTUPOBAHUIO. - Pexxum noctyma: http://www.uztest.ru.

5. Meroaunueckas Konuika yuurtess nHGopmatuku. - Pexxum pocrymna: http://www.metod-
kopilka.ru/page-1.html;

6. OOpazoBarenbHble pecypcbl MaTepHeTa — MHDOpMaTHKa. - Pexxum mocryma:
http://www.alleng.ru/edu/comp.htm;

7. ®enepanbHbBIN IEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECypcoB. — Pexum gocryna:
http://fcior.edu.ru;

8. MununcrepctBo obpasoBanus Poccuiickoit deneparun. - Pesxxum pocrtyma: http://www.ed.gov.ru;

9. Hanmonanenslii noptan "Poccuiickuii 001eo6pazoBareabHbIi nopTamy. - Pexxum nocryna:
http://www.school.edu.ru;

10. EctecTBeHHOHAY4HBII 00pa3oBaTeNbHBIN MopTai. - Pexkxum nocryna: http://en.edu.ru;

11. CnenuanuzupoBansbiii noptai « MHGopManoHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH B
obpazoBaHumy. - Pexxum nocryma: http://www.ict.edu.ru;

12. denepanbHBIN HEHTP HHOOPMAITMOHHO-00PA30BaATEIBHBIX PECYPCOB. [ DIEKTPOHHBIN pecypc]:
VYueOHo-MeTouuecKre Marepuaisl. — Pexxum gocrymna: www.feior.edu.ru;

13. DnexTpoHHas OMOIMOTEKA. DIEKTPOHHBIC YUYCOHHKH. - Pexxum gocryna:
http://subscribe.ru/group/mehanika-studentam/
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3.2.3. JlomoJHHUTE/IbHbIE HCTOUYHUKH:

1. Konsrun, FO.M. Marematuka: B 2 ku. Ku.1: Y4e6. mocoOue asist CTyIeHTOB 00pa30BaTEeIbHBIX
yupexaeHuii cpennero npod. oopazosanus /HO.M.Komsrun, I'.JI. JIykankun,I'.H. SIkoBnes;
[Tox pen. I'.H. SxosneBa.-5-¢ uzn.- M.:000 «3narensctBo OHuKCe»,2008.- 656 c.;

2. Komnarun, FO.M. Maremaruka: B 2 ka. Ku.2: Yue6. mocobue 1715 CTyIeHTOB 00pa30BaTeIbHBIX
yupexaeHuil cpenHero npogeccuoHanbHoro oopazosanus /F0.M.Komsrun, I'.JL.
Jlykankun,l.H. SIxkosnes; [lox pexn. I'.H. fkoBnea.-5-¢ u3a.- M.:000 «H131aTenbCcTBO
Onukc»,2008. - 652 c.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJIMETA

OVIIL.04 MaTemaTuka
Pe3yabTaThl 00yueHHsI @DopMBbI U METOIBI KOHTPOJIS M OLIEHKH
(ocBOEHHBIE YMEHHS, YCBOCHHbIE 3HAHHUS) Pe3yJabTATOB 00yYeHHS
YmeHusi:
1. BhmazeHUE METOJAMH JI0KA3aTCILCTB, aITOPUTMaMHU DKcIepTHas OICHKA MPEo1aBaTess MPH MPOBEACHUU
peleHus 3aaa4; yMeHue GopMyIHpOBaTh Y4eOHBIX 3aHITHH.

OIIPEACICHNA, aKCUOMBI 1 TECOPEMBI, IPUMCHATH UX,
MPOBOAUTH A0OKA3aTCJIbHBIC PACCYKICHUA B XO/J€
PCIICHHUA 3a0a4;

2. YMCHUC ONICPpHUPOBATH MOHATUAMMU: CTCIICHDb YHCJIA, KauecTtBeHnnas OILICHKA - HaIlpaBJICHA Ha OLICHKY
norapmbM quciia; YMCHUC BbIIIOJHATDL BBIYHUCIICHUC Ka4YCCTBCHHBIX PE3YJIbTATOB HpaKTI/I‘IeCKOﬁ
3HAYCHHH U npeo6pa30BaHI/I$1 BLIpa)KeHPII;’I COo JACATCIBbHOCTH.

CTETICHAMH 1 JIorapu(MaMu, MpeoOpazoBaHus
JpOOHO-PAaLlMOHATIBHBIX BEIPayKCHHUH;

3. YMCHUC ONICPHUPOBATH NOHATUAMU: PALITMOHAIBHBIC, KauecTtBeHnnas OILICHKA - HaIlpaBJICHA Ha OLICHKY
HppalMOHAJIIbHBIC, IOKA3aTCIbHBIC, CTCIICHHBIC, Ka4YCCTBCHHBIX PE3YJIbTATOB HpaKTI/I‘ICCKOfI
J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUTOHOMETPUICCKNUEC YPABHCHUA JACATCIIBbHOCTH.

1 HCPABCHCTBA, UX CUCTCMBI;

4. yMeHHe ONepHPOBATH MOHATHAMU: (QYHKIIHS, KagecTBeHHas OIleHKa - HaIPaBJIeHA HA OLIEHKY
HenpepbIBHAsT QYHKIIMSI, TPOM3BOIHAS, Ka4eCTBEHHBIX PE3yIbTaTOB MPAKTUIECKOI
nepBooOpasHasi, ONpe/ieIeHHbIH HHTETPall; yMEHHUE JIESITETIBHOCTH.

HaXOJUTh MMPOU3BOHBIC 3JIEMEHTAPHBIX (HYHKIHH,
HCTIONB3Ys CIPABOYHBIE MAaTEPHAIIbI, HCCIIEAOBATh B
MIPOCTEHIINX CiTydasx (yHKIMM HAa MOHOTOHHOCTB,
HaXOJUTh HAaNOOJIBIINE N HANMEHBIINE 3HAYCHHS
(GYHKIMH; CTPOUTH Tpa KK MHOTOUICHOB C
HCIONB30BaHUEM alIapara MaTeMaTHYECKOrO
aHanu3a; NPUMEHATh IPOU3BOAHYIO IIPH PELICHUN
3a[a4 Ha JBIDKEHUE; pelaTh MPaKTHKO-
OpUEHTHPOBAHHbIE 33/1a4X Ha HAaHOOJIBIINE U
HaMMEHBIIINE 3HAUYCHUS, Ha HaXOXIEHHUE MyTH,
CKOPOCTHU M YCKOPEHHUS;

5. yMmenHwue onepupoBaTh MOHATUAME: pallMOHATIHHAS KagecTBeHHas OIeHKa - HaNpaBJIeHA HA OLIEHKY
¢yHKIMs, MoKa3zaTenbHast (QyHKITHS, CTeTIeHHAs Ka4eCTBEHHBIX PE3yIbTATOB MPAKTUIECKOI
¢yHKUMsA, TorapudMIdecKas QyHKIH, JIESATENbHOCTH.

TPUTOHOMETpPUYECKHE PYHKIINU, OOpaTHBIE QYHKINY;
YMEHHE CTPOUTH rpaMKi U3YyUESHHBIX (YHKIHH,
UCIIONIB30BaTh 'padUKy IIPH U3yUESHUH IIPOLIECCOB U
3aBUCHMOCTEH, ITPU PEIICHNH 3aa4d U3 APYTHX
yueOHBIX IIPEIMETOB U 3a1a4 U3 PEAIbHOM KHU3HH;
BBIpaXkaTh (POPMYIIaMH 3aBUCUMOCTH MEXKTy
BEJNIMYNHAMU;

6. YMCEHHUEC p€lIaTh TEKCTOBBIC 3a1a41 PAa3HBIX THUIIOB (B KauecTBeHHas OIICHKA - HaIlpaBJICHA Ha OLICHKY
TOM YHMCJIC Ha MPOUECHTHI, 10JIU 1 YaCTHU, HA ABUKCHUEC, Ka4Y€CTBCHHBIX PE3YJILTATOB HpaKTI/I‘IeCKOI\/’I
paboTy, CTOUMOCTh TOBAPOB H YCIIYT, HAJIOTH, 33[]a4d | JeSTeIbHOCTH.

13 00J1aCTH yNPABJICHUS TMYHBIMU M CEMEHHBIMU
(hmHAHCAMM); COCTABJIATH BBIPAKEHUS, YPABHCHHSI,
HEPaBEHCTBA U MX CHCTEMEI 110 YCIIOBHIO 33]1a4H,
HCCIICIOBATh MOJYYCHHOE PEIICHHUE U OIICHUBATH




HpaB)_'IOHO,HO6HOCTI) PE3YJIbTATOB;

7.

YMEHHE ONePHPOBATH NOHATHSAMU: CPEIHEE
aprupMeTHIecKoe, MeraHa, HauboIbIIee 1
HauMeHbIIee 3HAUCHU, pa3Max, JUCIIEPCHS,
CTaHIapTHOE OTKIIOHEHUE YHCIIOBOTO HA00Opa; yMEHHUE
U3BJIEKaTh, HHTEPIPETUPOBATH HH(POPMALIHIO,
NIPE/ICTAaBICHHYIO B TabJIMIax, Ha JMarpaMmax,
rpadukax, OTpaKarollylo CBOMCTBa pealbHbIX
TIPOLIECCOB U SIBJICHUI; IPEACTABISATH HHHOPMALIIIO C
TIOMOIIBIO TAOJHII ¥ THarpaMM; HCCIIeI0BATh
CTaTUCTUYECKHE JIaHHBIE, B TOM YHUCIIE C
NpUMEHEHHEM TPadMIeCKHX METOJIOB U JICKTPOHHBIX
CPEICTB;

KauecTBeHHas OIlCHKA - HANPaBJIECHA Ha OLIEHKY
Ka4eCTBEHHBIX PE3yIbTaTOB MPAKTHUCCKOH
JIESTEIILHOCTH.

8.

YMEHHE OIIEpHUPOBATH MOHATHAMHE: CIIyJalHBIH OIIBIT U
ciy4aifHOe COOBITHE, BEPOSITHOCTD CITy9aitHOTO
COOBITHS,

KauecTBeHHas OIlCHKA - HANPABJICHA Ha OIIEHKY
Ka4eCTBEHHBIX PE3yIbTaTOB MPAKTUUCCKOH
JIeSITEIIbHOCTH.

9. yMeHHe oNepHpOBaTh NOHATHUAMHE: TOUKA, IpsAMasi,
INIOCKOCTB, IPOCTPAHCTBO, ABYTPAHHBIN YTOJI,
CKpeIUBAIOIIUECS MPSIMBIE, TAPaIIEIbHOCTD U
MEPIICHANKYJIAPHOCTD MIPSIMBIX U IIIOCKOCTEH,
YTOJI MEXKAY NPSIMBIMH, YTOJI MKy NMPSIMOil U
IIJIOCKOCTBIO, YTOJI MEXKY IINIOCKOCTSMU,
pacCcTOsiHUE OT TOUYKH JI0 IJIOCKOCTH, PaCCTOSHUE
MEX]y IPSIMBIMHU, PACCTOSIHHE MEXIY
IUIOCKOCTSIMH; YMEHHE HCIOIB30BaTh IPU
pEeIIeHUH 33134 N3ydeHHbIC (DAKTHI U TEOPEMBI
IUTAaHUMETPHH; YMEHUE OLICHUBATh Pa3MephI
00BEKTOB OKPYIKAIOIIET0 MUPA;

KauecTtBeHnnas OILICHKA - HaIlpaBJICHA Ha OLICHKY
Ka4YCCTBCHHBIX PE3YJIbTATOB HpaKTI/I‘ICCKOI;‘I
JACATCIBbHOCTH.

10. ymeHue onepupoBaTh MOHATUSMU: MHOTOIPaHHHUK,
CeYeHHe MHOTOIpaHHHKa, Ky0, apajuie/euIe/,
npu3Ma, NHpamMuza, GUrypa u moBepXHOCTb
BpalIeHUs, IWINHIP, KOHYC, IIap, cepa, CeueHus
(urypbl BpalieHusl, TNOCKOCTh, KaCaoIIascst
cdepsl, TUITHH]PA, KOHYCA, IUIONA (b TOBEPXHOCTH
UpaMuIbl, IPU3MBbI, KOHYCa, HUIUHApPA, ILUIOIAAbL
ctepsl, 00beM Kyba, IPSIMOYTOIBHOTO
napajjiejenunena, IMpaMuasl, IPU3MBIL,
LUJIMHIPA, KOHYCa, Iapa; yMeHHe n300paxaTh
MHOTOTPaHHUKH ¥ IOBEPXHOCTH BPAILCHHS, HX
CEUYCHHS OT PYKH, C IIOMOIIIBIO YSPTEIKHBIX
HMHCTPYMEHTOB ¥ DJICKTPOHHBIX CPEACTB; YMEHHE
pacro3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE;
YMEHUE pacClio3HaBaTh MPaBUJIIBHBIC
MHOTOTI'paHHUKH,

KauecTtBeHnnas OILICHKA - HaIlpaBJICHA Ha OLICHKY
Ka4YC€CTBCHHBIX PE3YJIbTATOB HpaKTI/I‘IGCKOﬁ
JACATEIbHOCTH.

11. ymenwue ornepupoBaTh MOHATUSAMH: IBHKEHHUE B
MIPOCTPAHCTBE, MOI00HBIE GUTYPHI B
MIPOCTPAHCTBE; MCIIOIB30BATh OTHOIIICHHE
IJI0MIAIel TOBEPXHOCTEH M 00BEMOB TTOTI0OHBIX
(GUryp IpH pemeHun 3a1a4;

DKcnepTHast OlleHKa [TPEnoAaBaTeist NPy MPOBEICHUN
MPaKTUYECKHUX padoT.

12. ymeHHe BBIYUCIISATh TEOMETPHUUECKHUE BETHYHHBI
(JumHa, yroJ, romaas, 00beM, oAb
TIOBEPXHOCTH), UCTIOJIB3Ys U3yUEeHHBIE (POPMYJIBI U
METOJbl;

DKCHepTHAas OLIEHKA MPETIoaBaTelNs TP MPOBEACHUN
Y4eOHBIX 3aHATHIA.

13. ymeHwne onepHpoBaTh MOHATHIMU:
NIPSIMOYTOJIbHAS CHCTEMa KOOPANHAT, KOOPIMHATHI
TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA, CKAJSIPHOE
IIPOM3BEICHHE, YTOJl MEX/ly BEKTOpPaMH, CyMMa
BEKTOPOB, POM3BEICHUE BEKTOPA Ha YHCIIO;
HAXOJUTh C TOMOIIBIO M3YYCHHBIX (POPMYIT
KOOpAWHATHI CePEeINHBI OTPE3Ka, PACCTOSHIE
MEX]Ty IBYMSI TOUKAMH;

KauectBeHnnas OILICHKA - HaIlpaBJICHA Ha OLICHKY
Ka4Y€CTBCHHBIX PE3YJIbTATOB HpaKTH‘leCKOﬁ
ACATCIbHOCTH.

14. ymenwne BRIOMpATh MOAXOMSIINAN U3YICHHBI METOJ

OKcIiepTHas OIICHKA ITPEIo1aBaTessl IPH TPOBEACHUHT




JUI pELLEHUs 3aa4l, PACIIO3HABATh Y4EOHBIX 3aHSTHI.
MareMaTtuueckue (akThl 1 MaTeMaTHIECKHe
MOJIETIH B TIPUPOHBIX U OOIIECTBEHHBIX SIBICHUSIX,
B UCKYCCTBE; YMEHUE IIPUBOIAUTH IPUMEPHL
MaTeMaTUYECKUX OTKPBITUNA POCCUICKON U
MHPOBOM MaTEMAaTHYECKOU HAYKH

15. ymeHue onepupoBaTh MOHITUSIMHU: TOUKA, IpsAMas,
IUIOCKOCTB, IIPOCTPAHCTBO, IBYTPaHHBIN YTOJI,
CKPEIIMBAIOIIIECS MPSIMBIE, TAPAIIIETbHOCTD U
MEPIEHANKYISIPHOCTD IPSMBIX U INIOCKOCTEH,
YTOJI MEXIY IPSIMBIMH, YTOJI MEKAY MPSIMON U
IUTOCKOCTBI0, YTOJ MEKAY IIOCKOCTSIMH,
paccTosHHUE OT TOYKH A0 MIIOCKOCTH, PACCTOSTHHE
MEXAY MPSIMBIMH, PACCTOSHUE MEXKIY
IUTOCKOCTSIMH; YMEHHE HCIIO0JIb30BaTh IPH
peLIeHnH 3a1a4 N3y4YeHHbIE (DAKThl U TEOPEMBbI
IUIAHUMETPHUHU; YMEHUE OLIEHUBATh Pa3Mephbl
00BEKTOB OKPYIKAIOIIEro MUPa;

16 YMCEHUEC ONIEPpHUPOBATDH IMOHATUAMU: MHOT'OTPaHHUK, KauectBennas OIICHKA - HaIlpaBJICHA Ha OLICHKY
CCUCHHC MHOT'OI'paHHUKaA, KY6, napaieICnunena, Ka4Y€CTBCHHBIX PE3YJILTATOB HpaKTH‘IeCKOﬁ
npu3Ma, IupamMuaa, QUrypa u oBepXHOCTh JEATEBHOCTHL.

BpALICHHUS, LAIHHIP, KOHYC, map, cdepa, CeIeHusI
(burypsI BpalieHusl, INIOCKOCTbh, KaCAIOMIAsICs
cepsl, IUITHHApPA, KOHYCa, IUIOIIA (b IIOBEPXHOCTH
UPaMUIBL, TIPU3MBIL, KOHYCA, [IAIHHADA, IUIOMIA/Ib
cdepsl, 00beM Ky0a, MPSIMOYTOJIBLHOTO
napasuleIeNuIena, IupaMubl, IPU3MBIL,
LWIHHApPA, KOHYca, [I1apa; yMEeHUe H300pakaTh
MHOTOr'paHHUKHU U TOBCPXHOCTH BpalllCHUA, UX
CCUCHUA OT PYKH, C TOMOIIBIO YCPTCIKHBIX
HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;
YMEHHE PacliO3HABATh [IPABUIIbHBIC
MHOTOTPaHHUKH

4.2. TunoBble KOHTPOJbHbIC 3aJaHUSl JUIA TIPOBeleHUS] TeKyllero KOHTPOJIs
YCIEeBAeMOCTH M IPOMEKYTOYHOM aTTeCTAlH 110 Y4eOHOMY NIpeIMeTy.
KounrpoabHnas padora
no teme «Kopnu, crenenn u jjorapugmsun»
Bapmuanr 1.

1. Berncinre: 33453 252 . a) 35; 0) 25; B) 23; r)
32.

2. Beraucmure: (9 - m —3/243): V125. a) 3; 0) 6; B) 2; r) 1.

1
3. Ynpocrute Beipakenue: 3 4-+/4m° . a)2m?; 6)2m; B)2mM?; 1)
2m?.
4. Beraucnure: \/10+\/E . \/10—\@ . a) 10; 0) 19; B) 9; r) 29.

48* —12°
15

5. Beruuciure: (16 —




AL
6. Beruuciure: 81* - : a) 6; 0) 12;

‘A B) 36; r) 24.
39 ) )
1
- 0
7.B 5'25;_ > 4"‘ 4§ 23, 6)33 21
. Boraucure: . a) 23; ; B) 21; r
81 6 ) ) ) )
17.
8
, 2¢° 4 2
8. Ynpocrtute BbIpakeHuUE: 2C° — 2 a)2c?; 0) c3; B) 0; r)
c3
2c.
1
a’-4 a > 1
9. YnpocTHTe BBIpaKeHHE: L aya; o6)a*—-4; s —; 1)l
a—16 2 a
a’ +4
-3 4 =)
1 1 1
= . 362 JZ20 +1 =
10, Hai 6 6 6
. Haiiiute 3Ha4eHUe BBIPAXKECHUS:
b 111
1 4 1
11. Boruncmure: 109, 32—1l0g, > a) 16; 0) 3 B) 5 r) 2.
log, 4+log; 2
12. Beiuucnure: 3 % % . a) 21; 0) 18; B) 23; r) 32.
13. Beraucure: 10 15 |095 log ,32. a) l; 0) 15; B) 5; r) 0.
14. HaiiguTe 3HaUe€HUE BBIPAKCHUS:
log,2-log, 3-log. 4-log, 5 a) 0,5; 6) 1; B) 2; r) 5.
15. 3BecTHO, 4TO |Og , A= 4 Haitmre 109 a b*,
Konrpoabnas padora
no reme «KopHu, crenenu u Jjorapupmoi»
Bapmuanr 2.
1. Berancrure: v 25 +4/81. a) 14; 6) 106; B) §; r) 4/66 .
5 |2
2. Boruucnure: § 155 : 1 5 a) 2,5; 6) 1,2; B) 0,4; r 1.



3
3. Ynpocrure Belpaxenue: \ 'V 729a* | a)9a’; 6)3a’; B)9a*; r)

3a’.

4. Berauenmre: 3/+/91+3v3 - ¥ J91-3J3. a) 3; 0)91; B) 4; r) 27.

. | \/g 337 — 257
. DBIYUCIIUTC!: 4 29 .

1
6. BoruncnuTe: (27 . 64)5 . a) 72; 0) 36; B) 12; r) 24.
1 1
7. Beraucnure: 2+ I +(32)5. a) 16; 0) 10; B) 18; r) 34.
64 3
-1
o] aiia -
8. YipocruTe Beipaxkenue: | & -atia o, a) a’; 0) a '2; B) a™*; r)

a’.

9. YopocTuTte BbIpaKeHUE:

5 R 5 N
(az + 2(12) — (az — 2(12) : a) 8a°; 6) 0; B) 8a; ra’.
N (973)?
-1
10. HaiiguTe 3Ha4YeHNE BBIPAKCHUS: (54 j - % ) (46) .
11. Beruncnure: \/|09164+ log,;24—109,¢6 . a)4; 0) 1; B) 2; r) 3.
4-3lg 5
12. Beiuucnure: 10 . a) 1025; 6) 1000; B) 80; r) 2500.
13. Beraucrmre: 109 3 log 5 log ) 2'%°, a) 2; 0) 0,5; B) -2; ) 1.

14. HaiinuTe 3HaYeHUE BBIPAKEHUS:

log;1
23Iogz4 + E gE
2 . a) 16; 0) 36; B) 64; r) 65.

15. U3BecTHO, UTO |09 2 3= b Haiigurte |Og 3 8

KonTpoasHnas padora
no teme «KopHmu, creneHu u Jorapupmbi»
Bapuanr 3.



1. Berncure: 3/243—-28/-32. a) I; 0) 7; B) -1; r) 23/211.

2. Beruuciure: 31/2E +31/4£ ) a)3; 0) 7; B) 1; T) 71.
27 27 3

2
3. YipocTuTe BeIpaXXeHUe: (‘{/xle 4) . a) x16y4; 0) xgyz; B) x°y%; 1)
x’y°.
4. Burncmre: 46— 245 - 4/6+ 245 - )3 66, B2 )5
66> —48°
5. Beruucaure: 4|1+, ——— .
228
1 2
6. Berunciure: (125)3 —(64)3 : a)-11; 0) -3; B) 17, r) -5.
2 (AN
7. Beruucmure: (273 +64° —81* j . a) 7; 0) 49; B) 5; r) 100.
il 1
3m 2-m 2 , ,
8. Ympocrute BI)Ipa)KeHI/IeIT. a) 3m” ; 0) 3m; B) 3m-; r)
3m*.
1
az-4_ a :
9. YrpocTure BBIpaKeHHE: 16 L . a) a; 6)a’—-4; 8 —; 1l
“ a? +4
ANCHA
10. HaiiguTe 3HaUeHUE BBIPAKECHUS: 2° . [44 ) + 5 )
17
11. Beraucamre: |091317—|0913@. a) 13; 6) 2; B) 17; r) -169.
Ig7+|gg
12. Berauerre: 10 7 +log, 64. a) 27; 6) 42; B) 8; r) 3.
13. Berancimre: 109, 109, 109 5% a)2; 0) 3; B) 5; r) 81.

14. HaiiguTe 3HaYCHUE BBIPAKEHUS:

log,,128- log,, 13+ 6"°%"° D13 6)3% ®xk 06



15. Wssectro, uro. 109, 8 =2,109, C=8. Haiimure 109, D .

Koutpoasnas padora
no teMe «KopHu, crenenn u sorapugmbi»

Bapuanr 4.
1. Berunciute: 332 -3/27 —4/625. a) I; 0) 0; B) 11; r) 10.
2. Botmcnure: (3125 — 2/45): /5. a3 69 B85 05,
17/~ 25
3. YrpocTuTe BhIpakeHUe: 34”16 . a)n; 6) N¥n° ; B) ¥n*; r)
n
4. Beruucnure: 3;/\/ 57T+7- 3;/\/ 57-7- a) 3; 0)7; B) 2; r)S.
163% —27°
5. Brruucnure: 3\/26 .
10
1 1\ 2
6. Beruuciure: 5- 252 —(aj . a) 22; 0) 33; B) 21; r) 17.
RN 1)\°
7. Beraucnure: {2 ZJ — (0,125)_1 +(2§) . a) 2; 0) 1; B) 0; r) 8.
3
16)4 o
m
8. YmpocTuTte BbIpakeHUeE: ) a) 4m*; 0) 8m™; B) 8m°; T)
m
2m=.
9. YopocTuTte BbIpaKeHUE:
5 R 5 N
(az + Zaz) — (az — Zaz) . a) 8a°; 6) 0; B) 8a; ra’.

1)® 1\
2472 +[81 2} (9)
10. HaiiguTe 3HaUYeHUE BBIPAKCHUS:

1253 @jz +(vaf @jz |

11. Beruucmure: l0g,,48+log,,6—1log,, 24. a) 12; 0) 6; B) 1; r) 24.



; logs 8+1
12. Beraucnure: 25 . a) 25; 0) 200;

13. Beruucinure: |Og 2 |Og 3 |Og 4 43. a)2; 0) 0;

14. Haiigute 3HaYeHUE BBIPAXKEHUS:

log,, 64 log,, 21+ 7'"°%>° )5 6)21;

15. U3BecTHO, 4TO Iog315 =b. Haiinure |Og J5 81.

KonTpoasHnas pabora
1o Teme «OCHOBbI TPUTOHOMETPUID)

Bapuanr 1
1. Bwipasute B paguaHHoii Mepe Benuuunbl yriaos 64%; 160°,
. 3r .3

2. BeIpa3uTte B rpajlyCHOI Mepe BEITMYMHBI YTIIOB a 1Z7Z' .
3. Bsrumcmure: 2sin 30° — tg 45° + ctg 30°;
4. BblunciIuTe: \/§sin£—2cosﬁ+£tgE :

3 6 2 73
5. Beoruucnure: sin(—cho{—zj—sin(—zjco{—ﬁ);

6 4 4 6

V2

6. Pemute ypaBHEHHE: sin% ==
7. Ymupoctute Bbipaxkenue: Sin 17° cos 13° + cos 17° sin 13°;

sin(2o + ) +sin(Ro— ) .

8. VYmpocTure BeIpaXkeHUE: — - ;
p P sin(2a + @) —sin(2o. — )

| ka

. . . 4
9. Beruucaure Sin2a, c0s2p, sin (a-P), cos(atP), ecnu sina==, cosp=-
=]

_ 3
10. Pemite HepaBEHCTBO sm3t>% te [O;n]

KonTposbnas padora
no treMe «OCHOBbI TPMTOHOMETPHN»
Bapmunanr 2
1. Bripasute B paauaHHOH Mepe BenmmuuHb! yrios 56°; 1700,
1
/2

. S5
2. Brlpasure B IrpayCHON MePE BEIUYHUHBI YIIIOB - 2=

3. Bsruncimre: tg60°+2c0s45°—+/3ctg45°;

4. Brruuciure: 2005% + ZsinE - 25in% ;

5. Brmuncnure:s in[— Ej cty [— Ej - co{_ Ej tg [_ Ej :
4 4 6 4

1
6. Pemmre ypaBHeHue: coséx =5

7. Ympocrure Boipaxkerue: Sin 9° cos 99° — sin 99° cos 9°;
cos@x+a)+sin3xsina |
cos@x—a)-sin3xsina ’

8. Ympocrture BeIpakeHHE:

B) §;

B) I;

B) 7,

r)9.

r) 4.

r) 16.



. : .2 3
9. Beruucnure Sin2a, c0s2, sin (a-p), cos(a+p), ecau sino=-, COSB:'E
pu ]

. b *\-"5
10. Pemnte HEpaBEHCTBO sin_>—— te [0;n]

KonTpoasnas pabora
1o teme «OCHOBbI TPUTOHOMETPUID)

Bapuant 3
1. Bwipasute B paguanHoii Mepe Benuuunbl yriaos 72%; 1400,
2. BeIpa3uTte B IrpajlyCHOI Mepe BEIMYHHBI YTIIOB ETR 2—83%
3. Bsrumcmure: 6¢0s 30° — 3tg 60° + 2sin 45°;
4. BerumcinTe: /3cos— +2sin— — ﬁ ctg=;
6 3 2 6
5. Bsrunciure: sin(—m)+ co{— gj +1g [— %) +ctg [— g} :

6. Pemmute ypaBHeHHE: sin3x=1;
7. Ympoctute Beipaxkenue: Sin 20° cos 50° — cos 20° sin 50°;
sin(5p+B) —sinBcosso |

8. VYmpocrture BeIpaXeHUE: — . ;
sin(5ep —B) +sinBcosse

. . . 3 1
9. Bsrumcaure Sin2a, cos2p, sin (a-P), cos(at+pP), ecnu sino=, cosB:-;

2
10. Pemite HepaBEHCTBO Sin2t<% te [O;n]

KonTposbnas padora
no treMe «OCHOBbI TPMTOHOMETPHI»

Bapmuanr 4
1. Bwipasute B paguanHoii Mepe Benuuunbl yriaos 42%; 130°,
o r 21
2. BeIpa3uTte B TpaJlyCHOI Mepe BETMYMHBI YTIIOB 1 Zﬂ'

3. Brrumcmmte: +/3tg30°+4sin30°—+/3ctg30°;

4. Bsrauciute: +2 cosg - 25in% + ctgg ;

5. Beluucaure: cos(— Ej co{— Ej -3 in(— E) co{— Ej :
4 3 4 3

6. Pemute ypaBHEHHE: cosg = ;

7. Ympoctute BeipaxkeHue: oS 10° cos 35° — sin 35° sin 10°;
cos(a—3p)—sin3psina ,

8. VYmpoctute BbIpaxkeHue: ]
cos@B+a) +sinasin3p

. . ! 4
9. Bsruucnure sin2a, cos2p, sin (a-P), cos(at+pP), eciu sino=, cosB:-;

. b 1-"5
10. Pemte HEpaBEeHCTBO sm1<— 5 te [0;x]

KonTposbnas padora
10 TeMe «YpaBHEHHS U HEPABEHCTBAa»



Ne | BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 2x—3" <0 4.::—9.:;220 3xl+ax—4 -0 'ix—i}EZH?]ZO
3+2x 10—x 8+15X% x

2 COs2X+6sinX-6=0 2sin?x+7cosx+2=0 5-4sin?x=4c0sx c0S2x+9sinx+4=0

3 | logs(2x+1)=logs13+1 9-8112x=272x -log7(5-x)=log72-1 7*2-14-7%=5

4 2712 (477 logs(4x+1) =>-1 () riragat 21g6 —1gx > 31g2

9

5 { 2y -3x=0, {gf—-'f‘-;j_lzr 2x+y=15 2y —x =6,

2x+y=log3 135—]0335 == — (E) X—3}’=lﬂgz 144_]0g29 92_.,”_}, _ 32_3},

KonTposbnas padora
o teme: «/InddepennuanbHoe ncHUCICHNE)
Bapuant Nel

1. HaiimuTe mpou3BoAHYO (PyHKITUH:
a) y:gx4—3x2+2x—1; 6) y=15x"+e*; B) y =2x% +sinx

2. HaiiuTe mpou3BOIHYIO TPETHETO MOPsIIKa QYHKIIHU:
a) y=sin2x; 6) y=3x"+c0s5x
3. Haiinure 3Ha4enue npousBoaHoit pyrkuun Yy = (2X—3)IN(2X—3) B Touke X, =2.
4. Teno ABWXKETCA MO MOPSAMOA TakK, YTO €ro CKOPOCTb V (M/c) HM3MEHSETCS MO 3aKOHY
V(t) =t* =8t +5. Kakyio ckopocTh TIpHOOPETaeT TeI0 B MOMEHT, KOTJa €ro YCKOPEHHE PaBHO

12m/c?
5. Haiimute TaHreHCc yria HakJIOHAa KacaTeIbHOW, TWPOBEICHHOW K Tpaduky QYHKIUU

f (X) = 2x* +5x*—3 B Touke ¢ abeuuccoit X, =—1.

6. Wccnenopath QyHKIMIO 1 mocTpouts ee rpaduk: f(X) =—x +3x—2

KonTtposbnas padora
no teme: «/Iuddepennuanbuoe ucuncieHne»
Bapuant Ne 2

1. HaiiguTe npou3BoAHYIO (PyHKITUH:
a) y= —%x“ +3x*-2x+11; 6) y=20x"—¢€*; B) Y = X* +3C0S X

2. Haiigute npou3BOIHYIO TPETHEro NopsaaKa GyHKIUH:
a) Yy =C0S2X; 6) y=2x"+sin5x
3. HaiiauTe 3HaueHne nponsBoaHoi Gpynkuun Y = (3X—2)In(3X—2) B Touke X, =1.
4. Teno ABMKETCS MO MPSIMOM TaK, YTO €T0 CKOPOCTh V (M/C) U3MEHSETCS 110 3aKOHY
V(t) =3t + 4t +1. Kakyio ckopocTh HpHOBPETAET TENO B MOMEHT, KOTJIa €r0 YCKOPEHHE PABHO

10m/c?
5. HaiiauTte TaHr€HC yriia HAKJIOHA KAacaTeIbHOMU, IPOBEACHHOM K rpaduKy QyHKIUH
f (X) =x(x—2) BTOuKe c abcruccoit X, =4.

6. Wccnenoath QyHKIMIO 1 mocTpouTts ee rpaduk: f (X) =3x* —x°

KonTpouabnas padora




no teme: «/Iuddepennuanbuoe ucuncieHne»
Bapuant Ne3

1. Haligute mpon3BOIHYIO (PYHKIIHH:

7.4 2.5 3 3 . 1
a) Yy=—=X —=X"—-2X"—=; 0) y=e‘—4sinx; B) Yy == —4yX
) y=—3¥ -2 s 0y )y =5 -4x
2. HaiiuTe mpou3BOIHYIO TPETHErO MOPsIIKa (YHKIIHU:
a) y=e"; 6) y=4x>—e>

3. Haiigute 3nauenue npousBoaHoi Gpynkuun Y = (9X—2)IN(9X—2) B Touke X, = 3

4. Teno ABMKETCS MO MPSIMOM TaK, YTO €ro CKOPOCTh V (M/c) U3MEHSIETCA M0 3aKOHY
v(t) =4t* —6t +10. Kakyio cKopocTh IpuoOpeTaeT Telo B MOMEHT, KOTJIa €0 YCKOPEHHE PaBHO

10m/c?
5. HaiituTe TaHTeHC yIila HAKJIOHA KACATeIbHOMN, POBEACHHOM K rpaduKy ByHKIHH

f(X) =2x*—1 B Touke c abeuuccoii X, =—1.

6. Uccnenosath QyHKIMIO 1 mocTpouts ee rpaduk: f (X) = x> —3X+2

KonTpoabsnas pabora
no teme: «/Iuddepenuuanbuoe ucuncieHne»
Bapuant Ne 4

1. Haligute mpou3BOIHYIO (DYHKITHH:
a) y=—£x6+5x4—14; 6) y=10x>—¢*; B) Y =10x—3/x

2. Haiigure mpou3BOIHYIO TPETHEro MOPSAKa (QYHKIIUH:
a) y=e>; 6) y=3x’—e*
3. HaiiguTe 3nauenne npousBonHoi Gpynkunun Y = (6X—5)In(6X—5) B Touke X, =1.
4. Tenmo ABMKETCS 1O TPSIMOM TaK, YTO €r0 CKOPOCTH V (M/C) U3MEHSIETCS TI0 3aKOHY
v(t) =4t* + 2t +10. Kakyro cKOpOCTh IpHOOPETAET TEJI0 B MOMEHT, KOTJIA €T0 YCKOPEHHE PaBHO

10m/c?
5. Halinure TaHreHc yria HakJIOHa KacaTeabHOU, NPOBEAEHHON K rpaduKy QyHKIUN

f(x)=2x’—1 B Touxke ¢ abeumccoit X, =—1.

6. Wccnenosats QyHKIMIO 1 mocTpouTts ee rpaduk: f (X) = x° —3x?

KonTposbnas padora KonTtpoabsnas padora
10 TEeME: «I/IHTeraJII)HOE HCYUCTICHUEC» Imo TemMe: ((I/IHTera.]IbHOC HCYHUCTICHHUEC»
Bapuant Nel Bapuant Ne2
1. BeruncnuTe HEONPEEIEHHbIE UHTErPaJIbL: 1. Beluucnute HeolnpeeNeHHbIe HHTErPaJIbL:
. . . . o
J-I_df—ﬂx‘—dxﬂ_ldx _fl_x —x " —3x +1ldx
4 x 4y a4
X —Xxe +6 _fxlx—lcix
[ dx [x—1]

X



2. Boeluucnute onpeaeaeHHble MHTETPaibl:

[+2x)dx
iid—xf.:ix

3. Haiigute miomanpb GUrypsl, OorpaHUYEHHOM
muauamu Y=—3X, y=0,x=1lux=2

4. Beraucnure miomanas GUrypbl, OrpaHHIeHHON
JTUHUASMH.

KonTtpoJubnas padora nmo teme:
«MHTerpanbHOE MCUUCICHUE)»
Bapuant Ne3

1. Berancnure HCOMPCACIICHHBIC HHTCTPAJIbI:

3

_f [%x _%X_JFB.' dx
[ 5 (1+5x)dx
2. Breruuciaure ONPCACIICHHBIC HHTCI'PAJIbI:

3
[ lax®—6x"—4 x+3 | dx
-1

j |3+ 2%+ 1) dx

-1

3. Haiimure momasas GuUrypsl, orpaHUI4eHHON

JTUHASAMHA Y = x> —8x+7, y=0

2. Beruucnure onpeaenieHHbIe HHTErPaibl:
3 j i
[ lax® =32+ 2%+ 1) dx
j f —X — —x +5 | dx

3. Haiigute rutomans Gpurypsl, orpaHUYeHHOM
mHMAME Y =X° —X—2, Yy =0

4. Beruncnure miomaas GUrypbl, OorpaHu4eHHON
JTUHUSIMHA

KonTtpoabsHnas padora nmo reme:
«HHTerpanbHoOe HCYHCICHUE)»
Bapuant Ne4

1. Beruancnute HCONIPCACIICHHBIC HHTCTPAJIbI:

I(Zx—eX —Ddx
[ 3(2*=1f ax
2. Breruuciure OMPCACIICHHBIC HHTCT'PAJIbI:
3
J(3+2 xf dx
0

_[ |*+2%+5 ) dx

3. Haiinure momans GUrypel, orpaHHueHHON
JUHUSAMH Y = 2%, y=0, x=1 x=2



4. Beraucnure miiomaas GUrypsl, 4. Beraucnure momaas GUrypsl,

OrpaHUYECHHOMN JTMHUSIMHU. OrpaHUYECHHOMN JTMHHUSIMHU.
A y=x'—d4x+4
y
4 Y-
2

y= 4-x /

J b .

7 5 " x :

KonTposbnas padora
1o teme: «M3MepeHust B reoMeTpun»
Bapuanr 1

1. Haligute miomaabs MOTHOM MOBEPXHOCTH M OOBEM Tela, MOJYyUYEHHOTO MpPU BpaIeHUH
MPSIMOYTOJIbHUKA CO CTOpOHaMU 6 ¢M U 10 cM BOKPYT €ro ocl CUMMETPHUH, apajuIeIbHON Oonbleit
CTOpOHE.

2. HaiiguTe mromanas MOJHOW TOBEPXHOCTH M O0BEM Tella, MOJYYEHHOTO TPH BpAIICHUH
MPSIMOYTOJIbHUKA € KATEeTOM 6 CM M TunoTeHy30il 10 cM BOKpYrT ero karera.

3. Haligute 00beM 1rapa ¥ Iiomajis ero moBEPXHOCTH, €CIIHA €ro PaTuyc — 4 CM.

4. Hamwmcatp ypaBHeHue cdepsl paguyca 3 AM € LEHTPOM B TOUKE
A(1; -2; 5).

5. Paaunycer AByx mapoB — 5 MM u 4 MM. OmpeenuTe paauyc mapa, 00beM KOTOpOTro paBeH
CyMMapHOMY 00BbEeMYy JaHHBIX IIAPOB.

Kounrpoabnas padora
no reme: «M3mepenusi B reomeTpum»
Bapmuanr 2

1. Haifnure momaap MOJHOW MOBEPXHOCTH M O0OBEM Teja, MOJYYEHHOTO TMPH BpalIeHUU
MPSIMOYTOJIBHUKA CO CTOPOHAMH 4 CM U 8 CM BOKPYT €ro OCH CUMMETPHUH, MapalljieIbHON OOIbIIei
CTOpPOHE.

2. HaiiguTe miomajas MOJHON MOBEPXHOCTH M O0BEM TeNa, MOJYYCHHOTO MPH BpalleHUU
MPSAMOYTOJIbHUKA C KATETOM 4 CM M TUIIOTEHY30M 5 CM BOKPYT €ro KaTera.

3. Haiigute 06beM 1rapa u miomajb ero moBEpXHOCTH, €CIIU €ro paguyc — 5 cM.

4. Hammcarp ypaBHeHue cdepbl pamguyca 3  AM C  ILEHTPOM B TOYKE
A(=1; -2; 4).

5. Paguycel aByx mapoB — 3 MM 1 4 mMm. Onipenenute paauyc mapa, o0beM KOTOPOTO paBeH
CyMMapHOMY 00bEeMY JaHHBIX IIAPOB.



1 BapuanT

2 BapMaHT

1. B npsamoyronbauke ABCD Touku M, N u K cepeqnnsr AC, BC u CD
coorBeTcTBeHHO0. AB =6, BC =8, AC =10.

HajiiTi 1JIMHBI BEKTOPOB:

A) AB, AC, NC, DC.

A) BC, CA, BN, MC.

B) CD, KC.

B) AD, DK.
2. 3anuumnTe KOOPAMHATHI BEKTOPOB:
a=5+3]—2k; a = 2i - 5] +4k;
b=-2i-j+3k; b = 4i - 2j - 3k;
c=-i+2k; c=3i-2k;
d=3i-2j d=4j-k;

3. Jlanwl BexTopsl: a { 3;-1; 0}, b{-7;0;3},c{-2;4;3}.

Halitn KOOpJIMHATEI BEKTOPOB:

A)a+B;
b)a—c;
B)2a+38-—c;

I')3a—2B +2c;

A)a+c;
b)B—c;
B)3a-2B+c;

INa+2B-3c;

4. Touka M — cepeauna orpe3ka AB. HaiiTu koopauHaThI:

A) Touku M,
eciu A(5;-2;3), B(3;-4;1)
b) Touku B,

ecimu A(3;0;1), M(1;3;-2)

A) Touku M,
ecu A(2;-3;5), B(2;1;-1)
B) Touku A,

ecmu A(-1;2;-7), M(2;-4;-1)

5. HaiiTn JJIMHY BeKTOPOB 110 KOOPAMHATAM, eCJIu:

a{4-2,3}%

b{-1,0;4}

6. HaiiTn paccTosiHuE MeXK1Y IBYMS TOUKAMHU

A u B, eciu: A(5;-2;3), B(2;1;-1).

Bu A, eciu: A(-1;2;-7), B(3;-4;1)




