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PaGouast mporpamMma y4eOHOTO mpeaMera pazpaboTaHa Ha OCHOBE:

— @®I'OC COO (ITpuka3 ot 17.05.2012 Ne 413 u uzmenenusimu 2022r.);

- ®IroC CIO 1no mpodeccun  26.01.01 CymocTpouTesb-CyT0PEMOHTHUK
MeTAUINYEeCKHUX CYA0B YTBEPXKACHHOrO MpukazoM MuHoOpHayku Poccum ot
27.04.2022 N 288, (3apeructpupoBano B Muntocte Poccuu 03.06.2022 N 68734);

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

Oprannszanus-pa3padoTyuk:

1. TAIIOY TO «To6osnbckuii MHOTONTPO(UIBHBIA TEXHUKYM.
Pa3paboTunku:
1. Komnomoenn IO.I'., mnpenomaBarens ['AIIOY TO «Tobonbckuii MHOTONPOQPHUIBHBIN

TCXHUKYM).



COJAEP)KAHHUE

. TIACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

. CTPYKTVYPA U COAEP’)KAHUE YHEBHOI'O IIPEJJMETA

. YCJIOBUA PEAJIMBALINN YUEBHOI'O IIPEJIMETA

. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHMA YYHEGHOI'O

[TPEAMETA



1. OBILIASI XAPAKETPUCTHUKA PABOYEI ITPOT'PAMMBI YYEBHOT' O ITPEIMETA
IIYI1.01 MATEMATHUKA

1.1. MecTo npeamMeTa B CTPYKType OCHOBHON 00pa30BaTe/IbHOM NPOrpaMMbI:
O6meoOpazoBarensubiii npenmer [IYIL.01 MaremaTtuka sBiseTcsl 00s3aTEIBHOW YacCThIO
0011e00pa30BaTENBLHOrO LUKJIA OCHOBHOW OOpPa30BaTEIbHOW IPOrpaMMbl B COOTBETCTBUM C
®I'OC o npodeccun 26.01.01 CyaocTponTeb-CyI0peMOHTHHK METANINYECKHX CY/10B

1.2. lleau n mniaHupyeMble pe3yJibTAThl OCBOECHHS MpeaMeTa:

Copepxanre TpOrpaMMbI 001Ie00pa30BaTEILHOTO IPEAMETA

IIVII.0O1 Maremaruka

HAIPAaBIIEHO HA JIOCTHKEHUE PE3yJIbTaTOB €€ U3yueHusl B cOOTBeTcTBUU ¢ TpeboBanusmu OI'OC
COO c¢ yuerom npodeccuonanbroi HanpasiaeaHocTd GI'OC CIIO.

Ocoboe 3HaueHue npeaMer umeeT npu dopmupoBanun U pazsutun  OK1, OK2, OK3,
OK4, OK9, OK11, I1K1.2, I[1K2.3

Kon JInqHOCTHBIE N METAIIPEAMETHBIE PE3yIbTAThI [IpenMeTHBIE pE3yNbTaTHI

OK, IIK
OK1 JIn4YHOCTHBIE Pe3yabTaThl BJIaJICHUE METOJaMH 10Ka3aTeIIbCTB,
OK2 B pesynbraTte u3ydeHust MaTeMaTHKU HA YPOBHE ITOPUTMAaMH PEIICHHS 3a/1a4;
OK3 cpemHero odIero 00pa3oBaHus y 00yJaroIerocs yMeHue GOpMyIHPOBATh ONPEACICHHS,
OK4 OynyT chopMHUPOBAHEI CIIEAYIONIIE JINIHOCTHBIC AKCHOMBI U TEOPEMBI, IPUMEHATH UX,
OK9 pe3yIbTaThL: MIPOBOJUTH JOKA3aTEeIbHBIE PACCYKACHUS B
OKl11 1. 2zpascoanckozo ocnumanus: XO7Ie pelIeHus 3a/1a4;
I1K1.2 c(hOpPMUPOBAHHOCTb TPAKIAHCKOM MO3UIHN YMEHUE OIIEPUPOBATh IOHATUAMU: CTECIICHb
I1K2.3 00yJaronIerocs Kak akTHBHOTO U qKcia, JJorapuM YHCIa;

OTBETCTBEHHOT0 YJIEHA POCCUICKOTO
o01ecTBa, MPEACTaBICHUE O MAaTEMaTHYECKUX
OCHOBaX (h)YHKIIMOHHPOBAHUS Pa3IMIHBIX
CTPYKTYP, ABJICHHUH, IIPOLEAYP TPAKIAHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCH U JAPYTOE),
YMEHHE B3aMO/ICHCTBOBATH C COIMAILHBIMA
WHCTUTYTAaMH B COOTBETCTBHH C UX (QYHKIHAMH
1 Ha3HAUCHHEM;

nampuomuyecko20 0CHUMAaHUs.
c(hopMHPOBAHHOCTH POCCUICKOM TpaXKTaHCKOU
WJICHTUYHOCTH, YBOKEHHUS K MPOILIOMY U
HAaCTOSLIEMY POCCUMCKON MaTeMaTHKH,
LIEHHOCTHOE OTHOIIEHHE K JOCTIKEHHSIM
POCCHICKMX MaTEMAaTUKOB U POCCUHCKOM
MaTeMaTHYeCKOH IIKOJbI, UCIIOIb30BaHNE ITHX
JOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTHSX,
cepax SKOHOMHKH;

0YX06HO-HPABCMBEHHO20 60CRUMAHUSL.
OCO3HAHHE JAyXOBHBIX IEHHOCTEH POCCHICKOTO
Hapoa, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO ITOBEICHHSI, CBI3aHHOTO
C IPaKTHYECKUM NPHUMEHEHHEM JOCTHKCHUN
HAYKH U IS TeTFHOCTHIO YIEHOTO, OCO3HAHNE
JIMYHOTO BKJIa/Ia B TIOCTPOEHHUE YCTOMYUBOTO
Oymymero;

ICMeMU4ecKo20 0CHUMAHUsL: SCTETHIECKOe
OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTETUKY
MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3aJa4, pelIeHu, pacCykaeHu,
BOCIIPUMMYHMBOCTb K MaTEMaTHYECKUM
ACIIEeKTaM pa3INYHBIX BUIOB HCKYCCTBA;
¢usuyeckozo socnumanus: CQOPMUPOBAHHOCTH
YMEHUsI IPUMEHSITh MaTeMaTHUECKIEe 3HAHUS B
HHTEpecax 370pOBOr0 U 0e30macHoro obpasa
KHM3HHU, OTBETCTBCHHOE OTHOILICHHE K CBOEMY

YMEHHE BBINIOJIHATH BEIYUCICHUE 3HAYCHUH 1
npeoOpa3oBaHus BBIPKEHUH CO CTENEHIMHU U
norapupmMamu, mpeodpazoBaHus APOOHO-
panroHaIbHBIX BBIPaKCHHH;

yYMEHHE ONepHUpOBaTh HOHITHSIMH:
panroHabHbIE, HppalMoOHaIbHEIE,
MOKa3aTeJbHbIE, CTCTICHHBIE,
norapu(pMUIECKne, TPUTOHOMETPHUECKHE
YpaBHEHHsI U HEPABEHCTBA, UX CUCTEMBbI;
yYMEHHE ONepUpPOBaTh NOHITUSMH: (QYHKIIHS,
HerpepbIBHAsT QYHKIIMS, TPOU3BOIHAS,
epBoOOpa3Has, ONpeAeTICHHbIN HHTErpal;
YMEHHE HaXOAUTh POU3BOIHBIE
3JIEMEHTAPHBIX (DYHKILUH, HCHIOIb3YsI
CIpaBOYHBIC MAaTEPHAIIBL; UCCIIEAOBAThH B
MpOCTEHIINX CiTydasX QyHKINH Ha
MOHOTOHHOCTb, HAXOJUTh HaNOOJIBIINE 1
HaMMEHBIINE 3HAYCHUS (QYHKIHH;

CTPOUTH Tpa(h)UKH MHOTOUIEHOB C
UCIIOJIb30BAaHUEM almapaTa MaTeMaTHYECKOI0
aHaJIN3a;

MPUMEHSTh IPOU3BOIHYIO IIPH PEIICHUH 3a/1a4
Ha JIBIDKCHHUE; PelIaTh MPaKTHKO-
OpPHEHTHPOBAHHBIE 3a/1a4i Ha HAaUOOJIbIINE 1
HaMMEHBIINE 3HAYCHUsI, Ha HAXOXK/CHUE MTyTH,
CKOPOCTH M YCKOPEHHUS;

yYMEHHE ONepHpOBaTh HOHITUSIMHU:
panmoHanbHas QyHKIMS, TOKa3aTelbHast
GbyHKIMSA, cTeneHHas: pyHKIHS,
norapupmudeckas GpyHKIus,
TPUTOHOMETpUUECKHE (QYHKIMU, 0OpaTHbIE
GbyHKIUY;

YMEHHE CTPOUTH rpadMKu N3yUSHHBIX
(GyHKINH, NCTIOTB30BATh TpauKH Ipu
M3yUYECHUH MPOLECCOB U 3aBUCUMOCTEH, IpH




3I0pOBBIO (3J0POBOE MUTAHUE,
cOaaHCHPOBAHHBIN PEKUM 3aHATHI U OTIbIXA,
peryisipHasl pu3ndeckasi akTHBHOCTb ),
(u3HYecKoe COBEPLICHCTBOBAHUE NIPU
3aHATHUAX CIIOPTUBHO-03/10POBUTEIBHON
JeSITeIbHOCTBIO;

6. mpyodosoco eocnumanus: TOTOBHOCTB K TPYY,
OCO3HAHHE [ICHHOCTH TPYIOII00HS, HHTEpEC K
pa3uIHBIM chepaM IpodeccHOHATEHON
JeSITeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOH H e&
YMEHHE COBEpPIIaTh OCO3HAHHEIA BEIOOP
Oyay1eit mpoeccHu U pearn30BBIBaTh
COOCTBEHHBIE KU3HEHHBIE TUIaHbI, TOTOBHOCTh
U CIIOCOOHOCTH K MaTEMaTH4YECKOMY
00pazoBaHUIO U caMO00OPa30BaHHIO Ha
MIPOTSKEHUM BCEH )KU3HH, TOTOBHOCTD K
AKTHBHOMY YYaCTHIO B PEILICHUH MPAKTHUECKUX
3a[a4 MaTeMaTHYeCKON HaNpaBIeHHOCTH;

7. 9KOIO2UYECKO20 B0CNUMAHUSA!
c(hOpMHUPOBAHHOCTH IKOJIOTHICCKOH KYIBTYPHI,
ITOHUMAaHHE BIIHSIHUSL
CONHANTEHOYKOHOMUYECKUX MPOIECCOB Ha
COCTOSIHUE TIPUPOTHON M COIMATBHOM CPEeIpl,
OCO3HaHME TJI00aFHOT0 XapaKTepa
9KOJIOTHUECKUX MPoOsIeM, OpHeHTalus Ha
IIpUMEHEHHEe MaTeMaTHYeCKUX 3HAaHUH IS
peleHust 3a7a4 B 00JIaCTH OKpY Karolen
Cpenisl, INIAaHUPOBaHUE MOCTYTIKOB M OIICHKH UX
BO3MOJKHBIX MOCTEACTBHUH JJIS OKpY Karomei
Cpensl;

8. wyennocmu HayuHo20 NO3HAHUA:
c(hOpMHUPOBAHHOCTE MHUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOW PAKTHKH,
ITOHUMaHHUE MaTeMaTHYECKON HayKH Kak ceps
YeJIOBEUECKOM JAeSITSIBbHOCTH, ATAIOB €&
Pa3BUTHS U 3HAUUMOCTH IS Pa3BUTHUSA
LUBWIN3AIIUH, OBIIAJICHUE I3BIKOM MaTEMAaTHKU
1 MaTEMaTHYECKOM KyJIbTYpOU KaK CPEICTBOM
MTO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATh
MIPOEKTHYIO M UCCIICAOBATEIBCKYTO
JeSITeIPHOCT MHANBUAYAILHO U B TPYIIIIE.

MeTtanpeaMeTHbI€e Pe3yJbTATHI

B pesyipraTe 0CBOSHUS IPOTPaMMBI TI0
MaTeMaTHKe Ha YPOBHE OCHOBHOTO 00MIEero
00pa3oBaHUs y 00yJaromerocs OyayT
c(hOopMHUPOBAHBI METAPEAMETHBIE PE3yJIbTATHI,
XapaKTepU3yIOIIHeCs OBJIAICHUEM
YHHUBEPCATHHBIMH IT03HABATEIHHBIMH
JICUCTBUSMH, YHHUBEPCAIbHBIMH
KOMMYHHKATUBHBIMH JCHCTBUSIMH
YHHUBEPCATbHBIMU PETYJISITUBHBIMU
JIEHCTBUSIMU.

Tosnasamenvhvie yHugepcanvhvle yueOHvle
Oeticmeusi

basosvie noeuueckue oeticmsusi: BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE IPU3HAKH
MaTeMaTH4eCKHX 00BEKTOB, OHSITHH,
OTHOUICHHH MEXly HOHSITUIMH,
(dhopMynHpOBaTh ONpe/IEeHUs TOHITHH,
YCTaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK
KIacCU(UKAIUKU, OCHOBAHUS JJIs1 0000IICHUS 1
CpaBHEHUSI, KpUTEPHH IPOBOIMMOTO aHAJIN3A;

10.

PELICHUH 33124 U3 IPYyTUX Y4eOHBIX
NPEZIMETOB U 3a]1ay U3 peabHON JKU3HU;
BBIpAXXaTh (POPMYJIAMHU 3aBUCHMOCTH MEKIY
BEJIMYMHAMU;

YMEHHE peliaTh TeKCTOBBIE 3a/1a41 pa3HbIX
THUIIOB (B TOM YHCJIE Ha IIPOLEHTHI, I0JIU 1
4acTH, Ha IBIKCHHE, paboTy, CTONMOCTh
TOBApOB U YCIIYT, HAJIOTH, 33a9 U3 00JIacTH
YIpaBJICHUS JINIHBIMA U CEMEHHBIMH
(MHAHCAMH); COCTABIIATH BRIPAKCHH,
ypaBHEHHSI, HEpaBEHCTBA M UX CHCTEMEI I10
YCIIOBHIO 33J]a9H, HCCIIEOBATH ITOTy4YCHHOE
pEeLICHUE U OLIEHUBATH NTPABIOIOA00HOCTD
pe3yNbTaToB;

YMEHHE ONepUpOBaTh NOHATUSMHU: CpE/IHEE
apugMeTHyecKoe, MeuaHa, HanoobIee U
HavMEeHbIIIee 3HaYCHUsI, pa3Max, JUCIepCus,
CTaH/IapTHOE OTKJIOHEHUE YHCIOBOr0 HAbOpa;
YMEHHE U3BJICKATh, HHTCPIPETHPOBATH
HHPOPMALINIO, IPEIICTABICHHYIO B TA0IHIAX,
Ha TUarpaMmax, rpagukax, OTpakaronyo
CBOICTBA peaTbHBIX MIPOIICCCOB U SBJICHUH;
MPEICTaBIATh HHPOPMAIIHIO C TIOMOIIIBIO
TaOJIUI] U IUArPaMM; UCCIICAOBATh
CTaTUCTHYCCKUC JaHHBIC, B TOM YHCJIC C
NPUMEHEHHUEM IpaguIecKux METO0B U
NIEKTPOHHBIX CPEICTB;

YMEHHE ONEepUpPOBaTh NOHIATUAMU: CITyUYalHbIN
OIIBIT U CJ'Iy‘-IaﬁHOG CO6I)ITI/Ie, BCPOATHOCTDH
CITy49aifHOTO COOBITHS;

YMEHHE BBIYHUCISITE BEPOSTHOCTD C
HCTIONB30BaHUEM TpadUIECKUX METOAOB;
MPUMEHSATH (YOPMYITBI CIIOKEHHS U YMHOXKCHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (PaKTHI U
(GopMyIIBI IPH PEIICHUN 3a7a9;

OIIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH;
3HAKOMCTBO CO Cﬂy‘lal‘/'IHI)IMI/I BCIIMYMHAMU,
YMCEHUEC NIPUBOANUTH TPUMEPHI ITPOABICHUA
3aKOHa OOJBIINX YHCEN B IPUPOAHBIX U
0OIIIECTBECHHBIX SBJICHHSX

YMEHHE ONepUPOBATh MMOHATUSAME: TOUKA,
mpsiMasi, IIIOCKOCTh, IPOCTPAHCTBO,
JIBYTPAaHHBIN YTOJI, CKPEIIHBAIOIIUECS MIPSIMEIE,
MapauIeIbHOCTh U MEPIICHIUKYIIIPHOCTD
MPSIMBIX M INIOCKOCTEH, yToJl MEKIY IPSMBIMH,
YTOJI MEKIY IPSAMOU U ITIOCKOCTHIO, YTOJ
MEXKIY IJIOCKOCTAMU, PACCTOAHUE OT TOYKHU 10
IIJIOCKOCTH, PACCTOAHUEC MEXITY IIPAMBIMH,
paccTosIHNE MEXIY IIIOCKOCTSIMU;

YMEHHUEC UCTIOJI30BATH IPH PCIICHUU 3aJ1a4
n3ydeHHbIe (PaKTHI U TEOPEMBI INIAHUMETPHH;
YMEHHE OILCHUBATh Pa3Mephl 00BEKTOB
OKpYKaIOIIEero Mupa;

yYMEHHE ONepHpOBaTh HOHITHSIMH:
MHOTOTPaHHHUK, CEY€HHE MHOTOTpPaHHHKa, KyO,
napajuieNieuIe]], Ipu3Ma, mupaMuia, Gurypa
Y TTOBEPXHOCTH BPAILICHHUS, LIMITMH]P, KOHYC,
map, cepa, ceueHus: GUrypbl BpalleHHs,
IUTOCKOCTB, Kacalomascs cepsl, IMIHHIPA,
KOHYcCa, IJI011a/Ib IIOBEPXHOCTHU IMUPaAMUIBbI,
MPU3MBI, KOHYCAa, IIMINHIPA, TUTOIIAaL CHEPHI,
00BeM Ky0a, IPsIMOYTOIILHOTO
mapajuieNIenuIea, THPaMHIBL, TIPU3MBL,




BOCIIPUHUMATh, GOPMYIIMPOBATh U
IpeoOpa3oBbIBATh CYXK/ICHUS: YTBEpANUTEIbHbIC
U OTpHLATEIbHBIC, ANHIYHBIC, YaCTHBIE U
o01ue, yCIOBHBIC; BBISBIISITH MaTeMaTHUECKHE
3aKOHOMEPHOCTH, B3aMMOCBSI3U H
npoTUBOpeurs B pakTax, JaHHBIX,
HaOMIONCHUSX U YTBEP)KICHUSX, IPEIJIaraTh
KPHUTEPHUH AJISI BBEISIBICHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUHH; JENATh BHIBOBI C
HCTIONIb30BAaHIEM 3aKOHOB JIOTHKH,
JEeTYKTUBHBIX U HHAYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3AKJIIOUEHUH IO
aHaJIOTUH; IPOBOJIUTH CAMOCTOSTEIBHO
JI0Ka3aTeNbCTBA MaTeMaTHYECKHUX
yTBEpXkKIeHUH (TIPsIMbIE ¥ OT IPOTUBHOTO),
BBICTPaNBaTh apryMEHTALUIO, IPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh
COOCTBEHHBIE CY>KACHUSI U BBIBOJIbI; BEIOMPATh
croco0 perieHus yaeOHO# 3a1aun (CpaBHUBATh
HECKOJIBKO BApHAHTOB PEIICHHMs, BEIOUPATh
HanOosee MoaXO SN ¢ yuEToM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHUEB).
bazosvie uccneoosamenvckue oelicmaust.
HCIIOJIb30BaTh BOIIPOCHI KaK
HCCIIeI0BATEIbCKUI HHCTPYMEHT MO3HAHMS,
(bopMyIIMpOBaTh BONPOCHI, (PUKCUPYIOLIHE
POTUBOpEYHE, MPOOIEeMy, YCTaHABIHBATD
HCKOMOE M JIaHHO€, ()OPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UILIUIO, MHEHUE;
MIPOBOANTH CAMOCTOSATENHHO CIUTAHUPOBaHHBIN
9KCTIEPUMEHT, NCCIIEJOBAaHHE 110
YCTaHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHIecKoro 00beKTa, SIBICHUS,
TIporecca, BBISBICHUIO 3aBUCUMOCTEH MEXTy
o0beKTaMu, SBICHUSIMH, POLIECCAMH;
CaMOCTOATENILHO (HOPMYTHUPOBATH 00OOIICHHS
1 BBIBOABI 10 Pe3yJIbTaTaM IPOBEAEHHOTO
HaOJII0ICHUS], UCCIIeZIOBAHNS, OLICHUBATD
JIOCTOBEPHOCTbH MMOJIyYEHHBIX Pe3yJIbTaToB,
BBIBOJIOB U 00OOIIEHMIA; TPOTHO3UPOBATH
BO3MO)XKHOE pa3BUTHE MPOLECCa, a TAKKE
BBIJIBUTATh TPE/IIOJIOKEHNUS O €T0 Pa3BUTHH B
HOBBIX YCIIOBHSIX.

Paboma ¢ ungpopmayueii: BHISBISATH NSQUIATHI
nH(popManuy, TaHHBIX, HEOOXOAUMBIX IS
OTBETA Ha BOIIPOC U JUISl PEIICHNUS 3a1a4H;
BBIOMpaTh MH(POPMAIIHIO U3 HCTOYHHUKOB
Pa3IMYHBIX THIIOB, AaHATU3UPOBATH,
CHUCTEMAaTH3UPOBATh U HHTEPIPETUPOBATD
nHGOPMALINIO PA3TTMYHBIX BUIOB U GOPM
MPE/ICTaBICHUS; CTPYKTYpHPOBAThH
nH(popMaIHIO, MPEACTABIAT €€ B Pa3In4HBIX
(opmMax, HITIOCTPUPOBATh IPAYUUECKH;
OLIEHMBATh Ha/I&KHOCTH NH(OpMaNUH 110
CaMOCTOSTENBLHO c(HOPMYJIMPOBAHHBIM
KpHUTEPUSIM, CHOPMYITNPOBAHHBIM
CaMOCTOSTEINBHO.

Kommynuxamusnvie ynusepcanvhule yyeonule
Oeticmaus: BOCIIPUHUMATE U (hOpPMyIHpPOBaATH
CYXJIEHHSI B COOTBETCTBUH C YCIOBUSIMU U
LEJSIMH OOIIEHUSI, ICHO, TOYHO, TPAMOTHO
BBIPQXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MIICbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110

11.

12.

13.

14.

LHWINHApPaA, KOHYyCa, 1apa;
yMeHHe U300pakaTh MHOTOI'PaHHUKH U
MIOBEPXHOCTH BpAILEHUS, UX CEUYEHUs OT PYKH,
C TIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
JNIEKTPOHHBIX CPEACTB; YMEHHUE paclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;

YMEHHE Paclo3HaBaTh NPaBHIbHbIC
MHOTOTPaHHUKHY;

YMEHHE OIIEpUPOBATh MOHATHAMHU: ABHXCHHUE B
MIPOCTPAHCTBE, MOT00HBIE PUTYPHI B
MPOCTPAHCTBE;

HCTIONh30BaTh OTHOIIEHHE TIIOMAAeH
MIOBEPXHOCTEH U 00BEMOB OAOOHBIX (BHUTYD
IIPU PELICHUN 3a]1a4;

YMEHHE BBIYUCIISITh TEOMETPUUSCKIE BETUINHBI
(mmHa, yrou, iomasns, 00beM, IIomaIh
MOBEPXHOCTH), UCTIONIB3YS U3YUCHHBIE
(bOpMyYIIBI M METO/IBI;

YMEHHE ONEpPHPOBATh OHATHSIMH:
MPSIMOYTOJIbHAs CHCTEMa KOOPAWHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKIIPHOE IPON3BEICHHE, YTOII
MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA Ha YHCIIO;

HaXOJIUTh C TIOMOIIBIO H3YYEHHBIX (opMy
KOOPAMHATHI CEpEeIUHBI OTPE3Ka, PACCTOSHUE
MEXy ABYMS TOUKAMU;

YMCHHE BBIOMPATh MOIXOASIINA N3yYCHHBIN
METOJ JUIS pELIeHUs 3a1a4H, PaclO3HaBaTh
MaTeMaTHYecKue (paKkThl 1 MaTEMaTHIECKHE
MOJIETH B IIPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE;

yMeHHEe IPUBOANTH MPUMEPHI MaTEMaTHIECKUX
OTKPBITHI POCCUICKON U MUPOBOM
MaTeMaTH4eCKOi HayKn




X0y pelIeHus 3a71a41, KOMMEHTHPOBATh
MIOJTy4EHHBIH pe3yJbTaT; B X0J€ 00CYKACHUS
3aJ1aBaTh BONIPOCHI 110 CYIIECTBY 00CykaaeMon
TEMBI, NpoOJIEMBI, pelaeMoit 3a1a4u,
BBICKa3bIBaTh UJIE€H, HAlICIICHHbBIE Ha IOUCK
PpEeLIeHUs], CONOCTABIATh CBOM CYXKJICHUS C
CYXICHHUAMH APYTHX yYaCTHUKOB JTUAJIOTa,
00HapyKNBaTh Pa3ININe U CXOCTBO MO3UIINH,
B KOPPEKTHOH (hopMme GpopMynnpoBaTh
Pa3HOIIACHsl, CBOM BO3Pa)KCHHUS; IPEICTaBIATh
PpE3yIbTaThl PEIICHHS 3a/1a4H, 9KCIIEPUMCEHTa,
HCCIIEJOBAHMS, IIPOEKTA, CAMOCTOSTEILHO
BBIOMpATh (popMaT BBICTYIUICHHUS C YIETOM
3aj1a4 Mpe3eHTalud 1 0COOCHHOCTEN
ayAUTOPUH.

Pezynamuenvie ynusepcanvhvie yuebnvie oeticmeus

Camoopeanuzayus: COCTABIATH IUIAH, aITOPUTM
peLIeHus 3a]1a41, BEIOUPATh CIIOCO0 PEIICHHUS C
Y4ETOM HMEIOLINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHNH ¢ yIETOM
HOBO nH(popMarmu. CamokoHmpois,
SMOIMOHANBHBII HHTENJICKT: BIIA/ICTh
HaBBIKAMH IT03HABATEIIBHON pedIIeKCHN KaK
OCO3HaHHUS COBEPIIAEMBIX IEUCTBUHI U
MBICJIUTEJBHBIX MPOLIECCOB, UX PE3yJIbTATOB,
BJIaJIETh CIOCO0aMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TpoLiecca U pe3yIbTaTa
pEeLICHUs] MaTeMaTHIeCKOHN 3aja4ul; IpeIBUACTD
TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPH
PEIICHUH 3312491, BHOCUTh KOPPEKTHBEI B
JEATETLHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, TaHHBIX, HAWAEHHBIX OMINOOK,
BBIBIICHHBIX TPYAHOCTEH; OLICHNBATh
COOTBETCTBHE PE3yJIbTaTa LEIHU U YCIOBUSM,
OOBSICHSITH IPUYMHBI JTOCTHIKEHHUS HITH
HEJIOCTIIKECHUS PE3yJIbTaTOB JACATeIbHOCTH,
HaXOJUTh OIIUOKY, 1aBaTh OLEHKY
MIPUOOPETEHHOMY OTIBITY.

Cosmecmuas 0esmenbHOCHb: TTIOHUMATD U
UCTIONIH30BaTh MPEUMYIIECTBA KOMAHAHON
WHIIMBHUYJILHOH pabOTHI IPH PEIICHUN
y4eOHBIX 33134, IPUHUMATH 11EJIb COBMECTHOM
JeATeNIbHOCTH, TUNIAHUPOBATh OPTaHU3alNI0
COBMECTHOH pabOThI, pactpesieNnsiTh BUIbI
paboT, JoroBapuBaThes, 00CYK1aTh IPOLECC U
pe3yabTat paboThl, 00001aTh MHEHHS
HECKOJIbKHUX JIFOJIeH; y4aCTBOBATh B IPYIIOBBIX
(dhopmax paboTsl (00CykIeHus1, 0OMEH MHEHHUH,
«MO3TOBBI€ IITYPMbD) U UHBIE), BBINOIHITH
CBOIO 4acTh PabOThI U KOOPJIUHUPOBATH CBOH
JICUCTBUS C APYTHMH WICHAMH KOMaH]IbI,
OILIEHMBATh Ka4eCTBO CBOETO BKJIa/la B 00Nt
MIPOJYKT 10 KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
yYaCTHUKAaMH B3aUMOAEHCTBUSI.




2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITIPEJMETA
IIYI1.01 MaremaTuka

2.1. O0beM yueOHOI JMCUMIIMHBI M BUABI Y4eOHO0#l padoThl

Bupa yueOHoii padoThI

0O0BeM yacoB

O0beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOH U CIHIIMHBI 308
B TOM 4HCJIe B (hOpMe MPAKTHIECCKOH TIOJTOTOBKH *
OcHOBHOE COJIep)KaHue 302
TEOpeTHIEeCKoe 00yICHNE 124
MIPAKTUYCCKHUE 3aHATHS 178
IMpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/lepPKaHue (CoAep:KaHue MPUKJIATHOTO

MOLYJIsA)

TeopeTnieckoe o0yueHue

MPAKTUICCKUC 3aHATUA

ITpomexxyToUuHast arTecTanysi B popMe IK3aMeHa 4
KoHcynpranuu 2




2.2. TemaTuuyecKkuil JIaH U coaep:xanue yueoHoro npeamera IIYI1.01 MaremaTuka

HanmenoBanme pasiesioB ConepxaHue y4eGHOT0 MaTepHaJia, MPaKTHYeCKHe padoThl, CAMOCTONITeJbHasI padoTa Oobem OcBaunBaeMble 3J1€MEeHTHI
U TeM o0yvaromuxcsi JacoB KOMIeTeHIN i
Paznen 1. IToBTOpeHNE Kypca MATEMATHKH OCHOBHOI IIKOJIbI.
Tema 1.1 Hean u 3agaun | IpodeccuoHaILHO-OPHEHTHPOBAHHOE COePKAHUE (COeP/KAHNE NPUKJIATHOTO MOIYJIs1)
MATEeMATHKH NPH 111 MaremaTrka B TEXHHKE, DKOHOMHKE U HHQOPMAIIMOHHBIX TEXHOJIOTHIX
O0CBOCHMHM CHEeIHANILHOCTH |1.1.2 MaremaTnka B Moei mpodecChy U MPAaKTHYECKOH AesTeIbHOCTH 2
113 ey v 3a1auu M3yYeHHs] MATEMaTHKH B YUPEXKICHUSIX CPEIHETO NMPOPeCcCHOHATIBHOTO
00pa3oBaHusl.
Tema 1.2. Uncaa n Conepxanne yueOHOTO MaTepuaia OK1, OK2, OK3, OK4, OK9,
BBIYHCICHHUSA 1.2.1 JleficTBUS HaJT TIOJIOKHUTESIBHBIMU M OTPUIIATSIBHBIMU YHUCIIAMH, C OK11
OOBIKHOBCHHBIMH U JCCATUYHBIMU JIPOOSIMH. 10
122 JleficTBUS co cTeneHIMH, HOPMYIIBl COKPAIICHHOTO YMHOXCHHS
123 YpaBHEHHS ¥ HEPABCHCTBA
1.2.4 TIporieHTHBIC BRIYHMCICHUS
BxoaH0i1 KOHTPOJIB 2
Pasgen 2. AJiredpa
Tema 2.1. PazButne Conepxxanue yueGHOro MaTepuajia OK1, OK2, OK3, OK4, OK9,
MOHSITHS O YHCJIe 2.1.1. Ilenple ¥ paniiOHAILHBIE YHCIIA. OK11, IIK1.2, IIK2.3, IIK2.4,
2.1.2. JIeHcTBUTETLHBIC YUCIIA. 10 T1IK3.3, IIK5.1, 11K6.2
2.1.3. [IpuOnrKeHHBIC BEIYICICHHUS.
2.1.4. [IpubnrKeHHBIC 3HAYCHNUS BEIMYHHBI U MIOTPEITHOCTH BEIYUCIICHHH.
2.15. KommuiekcHbIe uncia.
I[pakTuyeckas padora «BroIHEHNE apHPMETHIECCKUX JCHCTBUI
IIpakTHyeckas padora «Bbrancienne NpuOIMKEHHBIX 3HAYSHUH BEJTMYUH U TTOTPEITHOCTH 10
BBIYHCIICHUI
Tema 2.2. Kopun, crenenn | ConepxaHne y9eOHOTO MaTepHaia OK1, OK2, OK3, OK4, OKOY,
u Jiorapugmbl 1.2.1. Kopnu u crenenu. OKl11, TIK1.2, IIK2.3, TIK2.4,
1.2.2. KopHu HaTypabHOMN CTENEHU U UX CBOMCTBA. I1K3.3, I1K5.1, 11K6.2
1.2.3. CreneHy ¢ palMOHAJIbHBIMU TTOKa3aTeJsIMH, MX CBOWCTBA.
1.2.4. CTeneHH ¢ IeUCTBUTEILHBIMU ITOKA3aTEISIMH.
1.2.5. CBOWCTBA CTENEHU C JICHCTBUTEIBHBIM IT0KA3aTEIIEM.
1.2.6. Jlorapugm umcna. 12
1.2.7. OcHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.
1.2.8. JecsThuHbIe ¥ HaTypallbHbIE JIOTapU(MBIL.
1.2.9. [IpaBuiia neficTBuid ¢ jorapupmMamu.
1.2.10. | ITepexoj K HOBOMY OCHOBaHHIO.
1.2.11. | Ilpeobpa3oBanue anreOpanuecKux BEIPaKCHUH.
1.2.12. | Ilpeobpa3oBaHue panMOHAJILHBIX, HPPAMOHAIBHBIX, CTEICHHBIX, TIOKa3aTeIbHbIX 1




| norapuMHUUECKUX BHIPAKCHHUIA

IIpakTnueckas padora «BbruucneHne KOpHel HaTypalbHON CTENEHU»
IIpakTnueckas padora «BbluncieHne CTENEHU C PALlMOHATIBHBIMY U IeHCTBUTENBHBIMU
MoKa3aTeIsIMu»

[pakTunyeckas padora «IIpeoOpa3oBaHme palOHANBEHBIX, HPPAITHOHATBHBIX, CTEIICHHBIX, 20
MOKa3aTEIbHBIX 1 JIOTAPH(YMUIECKUX BBIPAKCHUID
[pakTunyeckas padora «/leiicTBuii ¢ Torapupmamm»
IpakTnyeckas padora «IIpeoOpazoBaHue anreOpandecKuX BhIPAKCHHID
KoHnTposbHas padora 2
Tema 2.3. OcHOBBI Coaep:xanue yue0HOT0 MaTepuasa OK1, OK2, OK3, OK4, OKO,
TPUTOHOMETPHH 1.3.1. PanuanHas mepa yria. OK11, TIK1.2, TIK2.3, TIK2.4,
1.3.2. BpamarensHoe JBHKEHUE. [1K3.3, TIKS5.1, TIK6.2
1.3.3. CuHYyC, KOCHHYC, TAHTCHC W KOTAHT€HC YHCIIA.
1.3.4. OCHOBHBIE TPHTOHOMETPHYECKHE TOXKIECTBA, (POPMYJIBI IPUBEACHHUSL.
1.3.5. CuHyc, KOCHHYC U TaHTCHC CyMMBI U Pa3HOCTH JBYX YTJIOB.
1.3.6. CHHYC ¥ KOCHHYC TBOMHOTO yTJa.
1.3.7. DopMYyJIBI TOJIOBHHHOTO YTJIA. 10
1.3.8. [IpeoOpazoBaHus CyMMbI TPUTOHOMETPUYECKUX (PyHKIMIT B IPON3BEICHUE M IPONU3BEICHUS
B CYMMY.
1.3.9. BrlpaskeHne TPUTOHOMETPUYECKHX (PyHKIHMI Yepe3 TaHIeHC ITOJIOBUHHOTO apryMEHTa.
1.3.10. | IIpeoOpa3oBaHHEe NPOCTEHINNX TPUTOHOMETPHICCKHUX BhIPAKCHHI.
1.3.11. | ApkcuHYyC, apKKOCHHYC M apKTaHT€HC YHUCIIA.
1.3.12. | I[Ipocrelimune TPUTOHOMETPHUYCCKIE YPABHCHHUSI.
1.3.13. | PemeHue TpUTOHOMETPHUICCKHUX YPAaBHCHH.
1.3.14. | IIpocrelimune TPUTOHOMETPHUYCSCKIE HEPABESHCTBA.
[pakrnyeckas padora «[IpeoOpa3oBaHue MPOCTEHIINX TPUTOHOMETPHICCKIX BHIPAKCHHI 16
IIpakTnyeckas padora «IIpeobpa3oBaHue MPOCTEHIINX TPUTOHOMETPUUIECKHIX BBIPAKECHUI
IIpakTnyeckasi padora «Pemenue MpoCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUID»
IIpakTHueckas padora «PelieHre TPUrOHOMETPUYECKUX HEPABEHCTB)
KonTpoabsHas pabora 2
Tema 2.4. ®yHKIHHA, HX Cojaep:xanue yueOHOT0 MaTepuasia OK1, OK2, OK3, OK4, OKO,
cBoiicTBa U rpadpuku 1.4.1. DYHKITIH. OK11, TIK1.2, TIK2.3, TIK2.4,
1.4.2. O6aacTh onpeeseHust ¥ MHOXKECTBO 3HAUYEHUI; rpad MK QYHKIUY, TOCTPOEHUE TpadUKoB I1K3.3, TIK5.1, 11K6.2
(bYHKIMIA, 33JaHHBIX Pa3JIMYHBIMHU CIIOCO0AMHU.
1.4.3. CaotlicTBa (yHKIIUU: MOHOTOHHOCTbD, Y€THOCTh, HEYETHOCTh, OTPAHUYECHHOCTD,
MEPHOINYHOCTb. 10
1.4.4. IIpomexxyTku Bo3pacTaHHs M yOBIBaHUS, HAHOOJIbIIIeE M HANMEHBIIIee 3HAUCHUS, TOUKH
IKCTPEMyMa.
1.4.5. I'padmueckas mHTEpIIpETAIHS.
1.4.6. IIprmMeps! GYHKIIMOHAIBHBIX 3aBUCHMOCTEH B pealibHBIX MPOIeccax U sIBICHISIX.
1.4.7. OO6parHble QYHKIHH.




1.4.8. O06nacTh onpeesicHus ¥ 00JIACTh 3HAYCHHUN 00paTHOHN (PYHKITHH.
1.4.9. I'paduk obpatHOH PyHKUMH.

1.4.10. | Apudmernyeckue onepanuu HaJ QyHKIUSIMU.

1.4.11. | CnoxHas GyHKIHS (KOMIIO3UIIUS).

IIpakTuyeckas padora «lccienoBanue QyHKINI» 4
IIpakTHueckas padora «Apudmernueckue onepanuu Haa QYHKIHSIMI)
Tema?2.5. CreneHHsble, Coaep:xanue yueOHOro MaTepuajia OK1, OK2, OK3, OK4, OKO9,
noka3arejbHbIe, 1.5.1. OnpepencHre GYHKIUN, UX CBOWCTBA U rpadUKH. 8 OK11, IIK1.2, TIK2.3, 1IK2.4,
JorapupmMudecKue u 15.2. IIpeobpazoBanue rpadukoB. [1K3.3, TIKS5.1, TIK6.2
TPUTOHOMETPHICCKUE 1.5.3. ITapannenbHbIN IEPEHOC, CAMMETPUS OTHOCUTENILHO OCEH KOOPAMHAT U CUMMETPHS
bynkunn OTHOCHTEJIFHO Hayajia KOOPAWHAT, CHMMETPHsI OTHOCUTENFHO TPSIMOH Y = X, PaCTsDKEHUE U
C)KaTue BJI0JIb OCeH KOOpAUHAT
[pakruyeckas padora «[IpeoOpasoBanue rpadpukoB QpyHKIHID 4
Tema2.6. YpaBHeHUs 1 Coaep:xanue yueOHOT0 MaTepuasia OK1, OK2, OK3, OK4, OK9,
HepaBeHCTBa 1.6.1. PaBHOCWJIBHOCTh YpaBHEHH, HEPABEHCTB, CUCTEM. OK11, IIK1.2, I1K2.3, I1K2.4,
1.6.2. ParpoHanbHbIe, HPPALMOHATBHEIE, TI0KA3aTebHbIE, TOrapu(pMUIecKue 1 I1K3.3, TIKS.1, T1K6.2
TPUTOHOMETPUUECKHE YPABHEHHUS U CHCTEMBI.
1.6.3. OCHOBHBIE IPHUEMBI UX peIIeHus (Pa3ioKeHHe Ha MHOYKUTEIH, BBEJICHHE HOBBIX
HEH3BECTHBIX, MO/ICTAHOBKA, rpad)UuecKuid METON).
1.6.4. PannoHanbsHble, ppallOHaNIbHBIE, TOKa3aTebHbIE, IOrapu(hMHUYECKUe 1
TPUTOHOMETPHUUECKHE HEPABEHCTRA.
1.6.5. OCHOBHBIC TIPHEMBI pEIICHNUs HEPABEHCTB. 10
1.6.6. Hcnonp3oBaHne cBOMCTB U rpad kOB QYHKIMI IPH peIICHUN YPABHEHUH U HEPABCHCTB.
1.6.7. MeToa HHTEpPBAJIOB.
1.6.8. N3o0paxeHne Ha KOOPANHATHON MIIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUH U
HEpaBEHCTB C JBYMS
NIepEeMEHHBIMHU M X CUCTEM.
1.6.9. [IprmeHeHne MaTeMaTHIECKUX METOJIOB /IS PEIICHHS COAEPKaTeIbHBIX 3a/1a4 13
pa3nuuHbIX o0JlacTel HAYKH M IIPaKTHKH.
1.6.10. | MHTepupeTanus pe3ysbTaTa, yIeT PealbHbIX OTpaHHICHHH.
IIpakTHyeckas padora «Pemenue paroHaIbHBIX U HPPAIMOHANIBHBIX YPABHEHUI U CUCTEM) 24
IIpakTnueckas padora «PerieHre noka3zaTenbHbIX YPAaBHEHUH U CUCTEM»
IIpakTnyeckas padora «Pemenue TorapupMUIEcKiX YpaBHEHUH U CHCTEMY
IIpakTuyeckas padora «PelieHre Noka3aTeilbHbIX U JOrapu(MHUECKUX HEPABEHCTBY
IpakTnyeckas padora «Perenne TPUTOHOMETPUIECKUX YPABHEHHUI»
IIpakTHyeckas padora «PelieHre TPUrOHOMETPUIECKUX HEPABEHCTBY
KonTpoabsHas pabora 2
Paznen 3. Hayana MaTeMaTH4eCKOro aHAJM3a
Tema 3.1. Coaep:xanue yue0HOT0 MaTepuasa 4 OK1, OK2, OK3, OK4, OK9,
IMocaenoBaTeJbLHOCTH 2.1.1. | Cr1oco0bI 3aJaHASI U CBOHCTBA YHCIOBBIX ITOCIEI0BATEIFHOCTEH. OK11, TIK1.2, TTK2.3, TIK2 4,




2.1.2. ITonsiTHe 0 mpejelie nocaea0BaTeIbHOCTH. 1IK3.3, IIK5.1, 11K6.2
2.1.3. CyuiecTBOBaHHME Npejiesia MOHOTOHHOM OrpaHMYSHHOH 110CIIeI0BaTEIbHOCTH.
2.1.4. CyMMHpOBaHHU€ NOCIIeI0BATEIbHOCTEH.
2.15. beckoneuHo yObIBalolas reoMeTpUYeCcKasi IPOrPECcCHsi U ee CyMMa.
2.1.6. [ToHsiTHE O HENPEPBIBHOCTH (PYHKIIHH.
Tema 3.2. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJeP:KaHue (coepskaHue MPUKJIATHOTO MOTYJIsl) OK1, OK2, OK3, OK4, OK9,
Juddepennnaannoe 2.2.1. [oHsiTHE O IPOU3BOAHON (YHKIMHU, €€ TeOMETPUIECKHH 1 (PU3NUESCKHN CMBICIL. OKl11, TIK1.2, TTK2.3, TTK2 4,

AcYHncIeHne 2.2.2. YpaBHeHHe KacaTeNbHON U HopManu K rpaduky QpyHKLIHH. I1K3.3, [1K5.1, 11K6.2
2.2.3. [Ipou3BosHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHS, YACTHOTO M CJIOKHOW (DYHKIIHH.
2.2.4. [Ipon3BoHBIE OCHOBHBIX MJIEMEHTAPHBIX (PyHKIMIL.
2.2.5. [IpousBoaHble 00pAaTHBIX (PYHKIMH M KOMIO3UIMU (yHKIHMH. 10
2.2.6. [Tpumeps! NCTIONIL30BAHMSI IPOM3BOIHOM JUIsl HAXOXKACHUS HAMJTYYIIero PeleHus B

IPHKJIAJIHBIX 33/1a9aX.
2.2.7. Bropast npou3BojiHas, ee reoMeTpU4eCcKUi U (PU3NUECKUI CMBICIL.
2.2.8 ITpuMeHeHHE MPOU3BOAHOM K MCCIICAOBAHHMIO (DYHKIIHMIA U MOCTPOSHHUIO rPpad)uKOB.
2.2.9. HaxosxaeHue cKOpOoCTH IS IpoIiecca, 3aJaHHOr0 (hopMyJiol U rpad)uKOM.
IIpakTHyeckas padora «BbluncieHne MPOU3BOAHBIX JIEMEHTAPHBIX (OYHKIHID)
IIpakTHyeckas padora «BbluncieHne MPOU3BOAHBIX CYMMBI, Pa3HOCTH, IPOU3BEICHNUS, YACTHOTO
CII0KHOH (DyHKITHH.
[pakruyeckas padora «[loHATHE O MPON3BOAHON (HYHKIIMH, €€ TEOMETPHUCCKIHA U (PU3HMICSCKUHA 20
CMBICIL.
[pakTuyeckasi padora «YpaBHEHHE KacaTeIbHON M HOPMAIN K IpaguKy (yHKITHI
[pakruyeckas padora «[IpuMeHeHHE TPOU3BOIHON K UCCICAOBAHIIO (DYHKITHID
KonTpoabsHas pabora 2
Tema 3.3. Uuterpanbnoe | IlpodeccrnonaabHO-0opHEeHTHPOBAHHOE cojlepsKaHue (CoJep:kaHne NPUKJIATHOT0 MOJTYJIsI) OK1, OK2, OK3, OK4, OK9,

HCYHCJIEHHE 2.3.1. [TepBooOpa3Has 1 MHTErpaJl. OK11, I1K1.2, [1K2.3, I1K2 .4,
2.3.2. Heonpe ieeHHbIH HHTErPaJL. I1K3.3, TIK5.1, T1K6.2
2.3.3. Tabnuia HeonpeIeNeHHbIX HHTETPAJIOB.
2.3.4. OnpeeneHHbIi HHTETPAIL. 6
2.3.5. Dopmyna HeroToHa-JleloHMIA.
2.3.6. [IpuMeHeHre onpeieICHHOTO MHTETpajia Il HaX0XKICHUS TUIONaAd KPUBOJINHEHHOM

TpaleLuH.
2.3.7. [IprMeps! IpUMEHEHHsI HHTEeTpajia B U3MKE M TeOMETPHH.
IpakTnyeckasi padora «HaxoxneHue nepBooOpa3HON W HHTETPAIOBY 12
IIpakTuyeckas padora «IIpuMeHeHHe ONPEAEICHHOr0 HHTErpaia AJisl HaXOXKACHHS TUIOLIa 1
KpuBOJHHEHHOH Tpanennu. Popmyna HeroToHa-JleOHMIa»
IpakTuyeckas padora «PeuieHue 3a/1a4 Ha IPUMEHEHNE HHTErpasia JJisl BBIYUCICHUS (PU3NUECKUX
BEJIMUMH U ILIONIAJIeH»
KonTpoabsHas pabora 2
Pa3zagen 4. I'eomerpust




Tema 4.1. Ilpsimblie n

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COep:KaHNe (co/iep:KaHNe MPHKJIAHOTO MOIYJIs1)

IJIOCKOCTH B 3.1.1. BsanMHoe pacnonoxkeHue ABYX MPSIMbIX B IPOCTPAHCTBE. 10
MPOCTPAHCTBE 3.1.2. [TapannenbHOCTh NPSMOI U MIIOCKOCTH.
3.1.3. [TapamnensHOCTh IIOCKOCTEH.
3.14. [TepneHAUKYISIPHOCTH NPSIMOM U IJIOCKOCTH.
3.1.5. IlepneHAUKYNSp U HAKIOHHAS.
3.1.6. VYros Mexay npsiMOi U IMIOCKOCTBIO.
3.1.7. JIByrpaHHbIH yToJI.
3.1.8. VYros1 MeXay MIIOCKOCTSIMH.
3.1.9. IlepneHAUKYISIPHOCTH ABYX MJIOCKOCTEH.
3.1.10. | 'eomeTpuueckue npeoOpa3oBaHUs B NPOCTPAHCTBE: MapaJUIEIbHBIN IEPEHOC, CHMMETPHS
OTHOCHTEJIFHO IIFIOCKOCTH.
3.1.11. | MapamienbHOE IPOCKTHPOBAHUE.
3.1.12. | [nouaas OpTOroHAILHOU MPOESKIIHH.
3.1.13. | U3obpakeHHe MPOCTPAHCTBEHHBIX HUTYD.
3.1.14 PacrnonosxeHue npsMbIX U TUIOCKOCTEH B OKpYsKatoleM Mupe (Ipupojie, apXuTeKkType,
TEXHUKE).
IIpakTuyeckas padora «llapaineabHOCTh B POCTPAHCTBE 10
IIpakTHyeckas padora «llepneHINKYIIPHOCTh B IPOCTPAHCTBE»
IpakTHyeckas pagora «/300paxkeHre MPOCTPaHCTBEHHBIX Guryp. [lapamiensHoe IpoeKTHPOBaHUE
B CBAPOYHOM TIPOU3BOJICTBEN
Tema 4.2. OK1, OK2, OK3, OK4, OKO9,
MHororpaHHUKH Conepxanne yueOHOTO MaTepHaa OK11, I1K1.2, T1IK2.3, TIK2.4,
3.2.1. Bepuinnbl, pedpa, IpaHd MHOTOTPaHHHUKA. I1K3.3, I1K5.1, T1K6.2
3.2.2. PasBepTka.
3.2.3. MHororpaHHbIe YTIIbL.
3.2.4. BrInykitele MHOTOTpaHHUKH.
3.2.5. Teopema Diinepa.
3.2.6. [pm3ma. [IpsiMast 1 HaKJIOHHASI IPH3MA.
10
3.2.7. [IpaBwapHas mpHU3Ma.
3.2.8. [apamnenenunen. Kyo6.
3.2.9. [upamupa. [IpasmisHas mupamuga. Terpasap.
3.2.10. YcedyeHHas nupamMua.
3.2.11. | Cummerpus B KyOe, B mapajuiesienuie e, B Ipu3Me U NUpaMuie.
3.2.12. | Ceuenust ky0Oa, NpuU3Mbl M THPAMUJIBL.
3.2.13. | [IpencraBneHne 0 MPaBUIBHBIX MHOTOTPaHHUKAX (TETpasp, Ky0, OKTa’p, TOIeKadIp,
HKOCadIP)
IIpakTHueckas padora «BbluncieHne 3IEMEHTOB MHOTOIPaHHUKOB) 6
Tema 4.3. Tena u Coaep:xanue yueOHOr0 MaTepuaJia 6 OK1, OK2, OK3, OK4, OK9,

MOBEPXHOCTH BPAILICHUHA

3.3.1L.

| [unuuap u KoHyC.

OK11, TIK1.2, TIK2.3, TIK2 4,




3.3.2. YcedueHHbIH KOHYC. 1IK3.3, IIK5.1, I1IK6.2
3.3.3. OcHoBaHue, BbICOTa, 00KOBasi HOBEPXHOCTh, 00pa3yrolias, pasBepTKa.
3.3.4. OceBble CeUeHHsI U CeUeHHs, apajlyieJIbHbIe OCHOBAHHUIO.
3.3.5. llap u cdepa, uX ceueHusl.
3.3.6. KacatenpHast m10cKoCTh K cdepe.
IIpakTHyeckas padora «BpluncieHre JIeMEHTOB TeJl BPAILICHUS» 6
KonTpoabsHasi padora 2
IIpodeccnonaabHO-0pHEHTHPOBAHHOE coep:kanue (coaep:KaHne MPUKJIATHOTO MOAYJIsI)
Tema 4.4. U3mepenusie | 3.4.1, O0BeM 1 ero U3MEpeHue.
reOMeTpUH 3.4.2. WnterpanbHas gopmysa oobema.
3.4.3. Dopmyna oopema Kyba, IpSIMOYTOJIHOTO MapauIeNIeIUIE A, IPU3MBL, IIMJIMHIIPA.
3.4.4. Dopmybl 00beMa MUpaMHIBI K KOHYCA. 6
3.45. DopmyJibl IIONIAAHM TOBEPXHOCTEH LIMJIMHIPA U KOHYca.
3.4.6. DopmyIbl 00bEMa Mapa U oAy chepsl.
3.4.7. [Togobue Teu.
3.4.8. OTHOIIICHHE [UIOMACH MOBEPXHOCTEH U 00BEMOB MOTOOHBIX TEIL.
IpakTuyeckas padora «BbruncieHue miomaeii NOBEPXHOCTH U 0OBEMOB MHOTOTPaHHUKOBY
IIpakTHyeckas padora «BbluncieHue miomaneii NOBEPXHOCTH U 0OBEMOB TeJl BPAILICHUS 10
IIpakTHYeckas padoTa «Bperaucnenue miomnaaei MOBEPXHOCTH MOMEIIEHUH UMEIOMUX GopMy
MHOTOTPAHHHUKOB U TEJI BPAIICHUS)
KoHTpoJsbHas padora 2
Tema 4.5. Koopaunatsl 1 | ComeprkaHue yaeOHOTO MaTepraia OK1, OK2, OK3, OK4, OK9,

BEKTOPbI 3.5.1. [IpsMoyrosnbHas (nekapToBa) CUCTEMa KOOPAWHAT B IPOCTPAHCTBE. OKl11, TIK1.2, TTK2.3, TIK2 4,
3.5.2. ®Dopmyna pacCTOSHIS MEXKY TOUKAMH. I1K3.3, TIK5.1, TIK6.2
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. 6
3.5.8. PasnorxeHne BeKTOpa [0 HAIPaBJICHUSIM.
3.5.9. Yron MexIy ABYMs BEKTOPaMHU.
3.5.10. | IIpoekmusi BEKTOpa Ha OCh.
3.5.11. | KoopauHaTbl BEKTOpA.
3.5.12. | CkansipHOE NIPOU3BEJECHUE BEKTOPOB.
3.5.13. | BekropHOe npon3BeieHHE BEKTOPOB.
3.5.14. | Ucnonp3oBaHNe KOOPANHAT M BEKTOPOB IIPH PEIICHUH MATEMAaTHYECKUX M IPUKJIA/THBIX

3aj1a4.

IIpakTHueckas padora «KoopauHATHI M BEKTOPHI B IPOCTPAHCTBEY 6
KonTpoabsnas pabora 0

Paznea 5. Kom0uHaTopuKa, CTATHCTHKA M TeOpPHUsI BEPOSATHOCTEH 12




Tema 5.1. D1eMeHTBI Coaep:xanue yueOHOro MaTepuaja OK1, OK2, OK3, OK4, OK9,
KOMOMHATOPUKH 4.1.1. OCHOBHBIC TOHATHI KOMOWHATOPHKH. OK11, IIK1.2, I1K2.3, I1IK2 4,
4.1.2. 3ajauy Ha HOJCYET YMCIA Pa3MEIIeHMI, IepecTaAHOBOK, COYETaHHIL. I1K3.3, IIK5.1, T1IK6.2
4.1.3. Pemienue 3a1au Ha mepedOp BapUAHTOB. 6
4.14. ®Popmyna 6uHoma HproToHa.
4.15. CBoiicTBa OMHOMHAJIBHBIX KO3()(UIIMEHTOB.
4.1.6. Tpeyronsauk ITackans.
[pakrnyeckas padora «Iloacuer yncia pa3MenICHUH, IEPECTAHOBOK, coueTanuil. Gopmyna 8
ounoma HeroToHay
I[pakTunyeckas padora «PerieHue 3a1a4 Ha nepedOp BAPHAHTOBY
Tema 5.2. D1eMeHTBI Conepxanue yueOHOro MaTepuaa 6 OK1, OK2, OK3, OK4, OK9,
TeopHHU BePOATHOCTEH 4.2.1. CoOBbITHS, BEpOSITHOCTh COOBITHS, CJIOKCHHE 1 YMHO)KCHUE BEPOSTHOCTEH. OK11, IIK1.2, TIK2.3, TIK2 .4,
4.2.2. [ToHSATHE O HE3aBUCUMOCTH COOBITHIA. I1K3.3, I1K5.1, T1K6.2
4.2.3. JuckpeTHas cayvaiiHasi BeIMUMHA, 3aKOH €€ paclpeeIeHUs.
4.24. UncnoBble XapaKTEPUCTUKU JUCKPETHOU CIIyYaiiHON BEIMYUHBI.
4.2.5. [ToHsiTHE 0 3aKOHE OOJIBIIUX YHCEIL.
Tema 5.3. DiieMeHTBI IIpodeccroHaIbHO-OPUEHTHPOBAHHOE COJepKaHue (CoJepKaHue MPUKJIATHOT0 MOTYJIs1) 6 OK1, OK2, OK3, OK4, OK9,
MaTeMaTHYEeCKOM 43.1. [pencraBnenue AaHHbBIX (TaONUIBL, AUATPAMMBI, IpaMKK), TeHEpaIbHAsl COBOKYITHOCTD, OKl11, ITIK1.2, IIK2.3, TIK2.4,
CTATHUCTUKH BBIOOpPKA, cpeiHee apuMeTHIeCKOe, MeTMaHa. TIK3.3, [IK5.1, [1K6.2
4.3.2. TTousTre o 3amayax MaTeMaTHYECKON CTATUCTHKH.
4.3.3. PemeHne nmpakTAYECKUX 33124 ¢ MIPUMEHEHHEM BEPOATHOCTHBIX METOIOB.
IIpakTuyeckasi pa6ora «PerreHne MpakTHYSCKUX 3a/1a4 ¢ IPUMCHEHHUEM BEPOSTHOCTHBIX METO/IOB. 10
[IpencraBnenne naHHBIX (TaONUIBI, THATPAMMEIL, TPapUKH), TeHEpaIbHAS COBOKYITHOCTh, BEIOOPKA,
cpexHee apupMEeTHIeCKOe, MeIHaHa)
O0s3aTeTbHAsI yueOHAsI HATPY3KA: 302




3. YCJIOBUA PEAJIMBAIIAA ITPOT'PAMMBI YYEBHOI'O IIPEJMETA
ITVIIL.01 MaremaTuka

3.1. Jns peanu3anuu mporpaMMbl y4eOHOTO MPeIMETa JOKHBI OBITh MPETyCMOTPEHBI
CIIETyIOIIHE CTIeHaIbHbIe TOMEIIeHUs: KabuHeT «MaTeMaTHKNy, OCHAIICHHBIH:

o0opyaoBaHue y4eOHOro kaduHera:
- pabouee MecTO IIpenoaaBaTes;

- YYCHUYECKHUE CTOJIBI;
- YYCHUYECKHUE CTYJIbS;
- KOMIUIEKT IUIAKaTOB 10 OCHOBHBIM T€MaM;

- TCXHUYCCKUE CPEACTBA O6y‘leHI/I5IZ

TEXHHYECCKHE CpEeaACTBA oﬁyqe}mﬂ:
- KOMIIBOTCP C JTUICH3UMOHHBIM IIPOIr'paMMHBIM O6CCH€‘I€HI/I6M;

- MYJIbTUMEIAATIPOEKTOP

3.2. UndopmaunonHoe odecrieueHue 00yueHHs peain3alii NpPorpaMmbl

Jlist peanuzanuu mporpamMmbl OMOIHOTEHBIN (OoHI 00pa3oBaTEIILHON OpPraHU3ANH JTO0KECH
MMETh T[eYaTHbIE W/MIM JJEKTPOHHBIE OOpa3oBaTelbHblE U WHGOPMAIMOHHBIE PECYPCHI,
PEKOMEHIYEMBIX ISl UCIIOIb30BaHUS B 00Pa30BaTEIbHOM IIPOLIECCE

3.2.1. OcHoBHBIE TEYATHBIE U3TAHUSA
1. Amumos HI.A., Konsrun FO.M., TkaueBa M.B. u npyrue. Matemaruka: anreOpa u Hayaia
MaTeMaTUYeCKOro aHalin3a, reoMeTpusi. Aredpa v Hayajla MaTeMaTHYeCKOTO aHAIN3a

3.2.2. OcHOBHBbIE YJIEKTPOHHbIE H3IAHNS:

1. Tlopran Math.ru: 6ubnunoTeka, MeauaTeKka, OTMMITHA/IBI, 3a1a49H, HCTOPHUS MATEMATHKH. -
Pexxum noctyna:http://www.math.ru;

2. Tazera «MaremaThka H31aTeIbCKOTO ToMa «[lepBoe ceHTsIOps». - Pexkum moctymna:
http://mat.1september.ru;

3. Enawunas xoytekmnus iudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. - Pexum goctyma: http://school-
collection.edu.ru/catalog/

4. EI'D mo matemaTuke: OJArOTOBKA K TECTUPOBAHUIO. - Peskum moctyma: hitp://www.uztest.ru.

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

6. OOpa3oBarenbHbie pecypcbl MHTepHeTa — MHbOopMaTHKa. - Pexxum moctyma:
http://www.alleng.ru/edu/comp.htm;

7. ®denepanbHbIN IEHTP HHPOPMALIMOHHO-00pA30BaTEIBHBIX PECypcoB. — Pexkum gocTyna:
http://fcior.edu.ru;

8. MunucrepctBo obpa3oBanus Poccuiickoii @eneparuu. - Pexxum nocryma: http://www.ed.gov.ru;

9. Hamwmonanbubii optan "Poccuiickuii 001meo0pa3oBaTeabHbIA TOPTA». - PexuM mocTyma:
http://www.school.edu.ru;

10. EcrecTBeHHOHAYYHBIH 00pa30BaTeNbHBIN MOPTa. - Pexxum poctyma: http://en.edu.ru;

11. Crernanu3upoBaHHbIil moptan « THbOopMaIIMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHH B
obpazoBanumy. - Pexxum mocryma: http://www.ict.edu.ru;

12. ®enepanbHbIi IEHTP UHGOPMAITMOHHO-00PA30BaTEIBHBIX PECYpCOB. [DIEKTPOHHEIN pecypc:
VY4eOHO-MeToInYeCKHe MaTepraibl. — Pesxum poctyma: www.fcior.edu.ru;

13. DnexTponHas 6ubimoreka. DIEeKTpOHHBIEC YUeOHUKH. - Pexxum nocryma:
http://subscribe.ru/group/mehanika-studentam/



http://www.math.ru/
http://mat.1september.ru/
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http://fcior.edu.ru/
http://www.ed.gov.ru/
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http://www.fcior.edu.ru/
http://subscribe.ru/group/mehanika-studentam/

3.2.3. JlomoJHHUTE/IbHbIE HCTOUYHUKH:

1. Konarun, FO.M. Marematuka: B 2 xku. Ku.1: Y4e6. mocoOue asist CTyIeHTOB 00pa30BaTEIbHBIX
yupexaeHuii cpennero npod. oopazosanus /HO.M.Komsrun, I'.JI. Jlykankun,I".H. SIkoBnes;
[Tox pen. I'.H. SxoBnesa.-5-¢ uzn.- M.:000 «3narensctBo OHuKe»,2008.- 656 c.;

2. Komnarun, FO.M. Marematuka: B 2 k1. Ku.2: Yue6. mocobue 115 CTyIeHTOB 00pa30BaTeIIbHBIX
yupexaeHuil cpeaHero npogeccuonanbHoro oopazosanus /F0.M.Konsrun, I'.J1.
Jlykankun,l.H. SIxosnes; [lox pexn. I'.H. fkoBneBa.-5-¢ u3a.- M.:000 «131aTenbCcTBO
Onukc»,2008. - 652 c.

4, KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA
ITYIIL.01 MaremaTuka

(DOPMI)I U METOAbI KOHTPOJIA

Pe3yabTaThl 00yyeHuUs!
H OLIeHKH pe3yJIbTaToB

(OCBOCH]-I])IB YMEHUA, YCBOCHHBIC 3H‘¢IHPI$[)

o0yueHust
YMenus:

1. BmajgeHue METOAAMHM JOKA3aTEeNbCTB, aJITOPUTMaMU PEUISHUS 3a1a4; yMEHHUE DKcnepTHas OlleHKa
(GhOpMyYIHPOBATH OMPECICHHS, AKCHOMBI M TCOPEMBI, TPUMEHSITh UX, npernoaBaTesst mpu
MIPOBOJINTH JTIOKA3aTENbHbBIE PACCYKJCHHS B X0/I€ PEIISHUs 3a]1ay; NPOBEICHUH YUCOHBIX 3aHITUH.

2. yMeHHE ONepUPOBATh MOHATUAMH: CTCIICHb YHCIA, orapuM uncia; ymeHue | KadecTBeHHas oleHKa -
BEITIOJTHATH BRIYHCICHUE 3HAUCHUN M IPeoOpPa30BaHUS BRIPAKCHUHN CO HaTIpaBJICHA HA OLICHKY
CTeTIeHAMH U JIoTapudMamu, peodpa3oBaHus IpOOHO-paIIOHATEHBIX Ka4eCTBEHHBIX PE3yIIbTaTOB
BBIPKCHUH; MPaKTUIECKON JACSITSILHOCTH.

3. yMeHHe OIepHUpOBaTh MOHATHUAME: PallHOHATIbHBIC, HPPAIIHOHATBHEIC, KauecTBeHHas oreHKa -
MMOKa3aTelbHbIC, CTeIICHHBIC, JTIOTapu(pMUIeCKHe, TPUTOHOMETPHICCKIE HaTIpaBJICHA HA OLICHKY
YpaBHEHUsSI 1 HEPABCHCTBA, UX CHCTEMEL, Ka4eCTBEHHBIX PE3yJIbTaTOB

MPAKTHICCKOH e TeITHHOCTH.

4. yMeHHe OIepHpOBAThH MOHATHAMU: QYHKIUS, HEPEphIBHAS (DYHKITHS, KauecTBeHHas olieHKa -

IIPOU3BO/IHAS, IEPBOOOPA3HAas, ONPEACICHHBIN HHTErpall; yMEHHE HaXOAUTh HaIpaBJICHAa HA OLICHKY
IIPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKITHH, MCIIONB3YsI CIIPABOYHbIE MAaTepHAIIBl; | KaUeCTBEHHBIX PE3yIbTaTOB
HCCIIEIOBATh B MPOCTEHIINX CIydasx (QyHKIIMH HA MOHOTOHHOCTh, HAXOANUTh | HMPAKTHUECKOH JAESITEIbHOCTH.
HauOOJbIINE U HAMMEHBIINE 3HAUSHHsI PYHKIUH; CTPOUTH rpadrKu
MHOTOYJIEHOB C MCIOJIb30BAHMEM aIlllapaTa MaTEMAaTUYECKOTO aHAIu3a;
NIPUMEHSTH IPOU3BOJIHYIO IIPU PELLEHUH 3a/1a4 Ha IBUKECHUE; pelIaTh
MIPaKTHUKO-OpPUEHTHPOBAHHBIE 33/1a41 Ha HANOOJIbIINE U HANMEHBIIIHE
3HAYEHUs, Ha HAXO0XK/ICHUE IIyTH, CKOPOCTH U YCKOPEHHUS,;

5. yMmeHHe oneprpoBaTh HOHITUSIMH: pallMOHANbHAs (PYHKIH, IOKa3aTelbHas KauecTBeHHas oreHka -
(byHKIMA, cTenieHHast QyHKIMs, Jorapupmudeckas GyHkous, HarpaBJIeHa Ha OILIEHKY
TPUTOHOMETpUYECKHE QYHKIMN, 0OpaTHbIE (GYHKIMH, YMEHHAE CTPOUTD Ka4eCTBEHHBIX Pe3yJIbTaTOB
rpaduKy U3y4eHHBIX (yHKIMH, NCIIOIb30BaTh TPaUKH MIPH U3YIECHUN MIPAaKTHYECKOH e TeITbHOCTH.

IIPOIIECCOB U 3aBUCHUMOCTEH, IPH PEIICHUH 3a7a4 U3 JPYTUX YUEeOHBIX
MIPEIMETOB M 3a7a4 U3 peaqbHON KU3HU; BEIpaXKaTh (opMyIaMH
3aBUCUMOCTHU MEXJY BEJIMYMHAMH;

6. yMeHHe pelaTh TeKCTOBbIE 32/1a41 Pa3HbIX TUIIOB (B TOM YHCIIE Ha KauecTBeHHas oLeHKa -
MIPOIICHTHI, JOJIM M YaCTH, HA IBHKEHUE, paboTy, CTONMOCTh TOBAapOB H HaIpaBJIcHa HA OLIEHKY
YCITyT, HAJIOTH, 33/1a49H U3 00IaCTH yIPaBICHUS JTUYHBIMU M CEMEHHBIMU KaueCTBEHHBIX Pe3yIbTaTOB
(mMHAHCAMM); COCTABIIATH BRIPAKCHHNS, YPABHEHHS, HEPABEHCTBA U UX NIPaKTU4ECKON JESATEIbHOCTH.

CHUCTEMBI 110 YCJIOBHIO 3aJa4u, UCCICAOBATH IMMOJTYYCHHOC PCUICHUC 1
OLICHHUBATh HpaB,HOHO,HO6HOCTB PE3YJIbTATOB;

7. yMeHHe ONeprpoBaTh MOHIATUSIMU: CpellHee apudMeTHIecKoe, Meinana, KauecTBeHHas orieHKa -
HauOoIblIee 1 HAaMMEHbIIIee 3HAUEHHSI, pa3Max, AUCIIEPCHs], CTaHIapTHOE HAIpaBJIeHAa HA OLIEHKY
OTKJIOHEHHE YHCJIOBOTO HAabOpa; yMEHNE N3BJIEKATh, MHTEPIPETHPOBAThH Ka4eCTBEHHBIX Pe3yJIbTaTOB
nH}opManuio, NpeACTaBICHHYIO B TabJIMIaX, Ha JUarpaMMmax, rpadukax, MIPaKTHYECKOH e TeTbHOCTH.

OTpaXKaIOIIyI0 CBOMCTBA PeaIbHBIX IPOLIECCOB U SIBICHUIL; IPEJCTABIAT
MHGOPMAIINIO C TTOMOMIBIO TaOJIHII U THarpaMM; UCCIIEI0BATh
CTaTUCTUYECCKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHHEM IpapUIecKuX
METOJIOB U JJIEKTPOHHBIX CPEJICTB;

8. yMeHwue ornepupoBaTh MOHATUAMH: CYIAWHBINA OIBIT U CIIyIaiHOE COOBITHE, KauecTBeHnHas oneHka -
BEPOSATHOCTH CIYYalHOT'O COOBITHS; HaIpaBJeHA HA OLIEHKY
KayeCTBEHHBIX PE3yIbTATOB




HpaKTI/I‘{eCKoﬁ JACATCIIbHOCTH.

9. yMeHHe onepupoBaTh NOHATHUAMH: TOUKA, IPSIMasi, INIOCKOCTh, KauecTBeHHas oneHKa -
IIPOCTPAHCTBO, ABYTPaHHBIH yroJl, CKpeIUBaIoIIuecs NpsIMbIE, HaIpaBJIeHa HA OLIEHKY
HapajieNIbHOCTh U NEPIEeHANKYIIPHOCTD NPSAMBIX U IUNIOCKOCTEH, yromn KaueCTBEHHBIX PE3YyJIbTaTOB
MEXJly IPSIMBIMHU, YTOJI MEXY HPIMOH U MIOCKOCTBIO, YTOI MEXTY MIPAKTUYIECKOH eSTeTbHOCTH.
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU 10 MIOCKOCTHU, PACCTOSIHUE MEXKIY
MPSIMBIMM, PACCTOSTHUE MEXKIY IUNIOCKOCTSIMU; YMEHHUE UCIIOIb30BaTh MPH
pEIICHUH 33134 U3ydeHHbIE (DAKThl ¥ TEOPEMBI INIAHUMETPHH; YMECHHUE
OILICHMBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPa;

10. ymeHme onepupoBaTh NOHITHUSIMHA: MHOTOTPaHHHK, CEUCHHUE KauecTBeHHas oreHKa -
MHOTOTPaHHHKA, Ky0, Mapajuieienunes, Ipu3Ma, upamMuia, Gurypa u HalnpasJIeHa Ha OLIEHKY
MIOBEPXHOCTh BPAILICHU, IUINHIP, KOHYC, map, cdepa, cedeHus Qurypsl | KaueCTBECHHBIX PE3yJIbTATOB
BpAIIEHHS], TNIOCKOCTb, Kacarommascs cepsl, MIIHHAPA, KOHYCa, INIOIMAAb | MPAKTUIECKOH IESTEIbHOCTH.
MIOBEPXHOCTH MTUPAMHUIbI, IPU3MBI, KOHYCa, IIITHHAPA, IUIOMab Chepsl,
00beM Ky0a, MpSIMOYTOJIbHOTO Tapajuieienume/a, IMPaMuIbl, IIPU3MBL,

LWIMHIpPA, KOHYCa, I1apa; yMeHne H300pakaTh MHOTOTPaHHHUKU U
MTOBEPXHOCTH BPAILEHUS, UX CEUEHHUS OT PYKH, C TOMOIIBIO YePTEKHBIX
HHCTPYMEHTOB U 3JEKTPOHHBIX CPEJICTB; YMEHUE PaclIO3HABaTh
CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PACIO3HABATh NPABIIbHBIC
MHOTOI'PaHHHKH;

11. ymeHue onepupoBaTh HOHITUSIMH: ABHKEHHE B IPOCTPAHCTBE, MOJOOHBIE | DKCHEPTHAS OIEHKA
(GuUrypsl B IpOCTPaHCTBE; NCIIOJIB30BATh OTHOIICHHE IUIOMAAeH TIperoAaBaTeNs Ipu
MIOBEPXHOCTEH U 00BEMOB NOZOOHBIX (HUTYp IIPH PEIICHNH 33/a4; TIPOBEJCHUH MPAKTHIECKUX

paboT.

12. ymeHMe BBIYMCIATH T€OMETPHUCCKHE BETMIHMHBI (JUIMHA, YTOJI, UIOMIA b, OKcnepTHast OLCHKA
00beM, TUIONIAb TOBEPXHOCTH), HCIIONIB3YS U3yUCHHBIE (DOPMYIIBI TIpenoaaBaTeNs Ipu
METOJIBI; MIPOBECHUH yUeOHBIX 3aHATHH.

13. ymeHune omepupoBaTh MOHATHIMU: IPIMOYTOJBbHAS cUCTeMa KoopauHat, | KauecTBeHHas oreHKa -
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIPHOE HaIlpaBJIeHA Ha OLIEHKY
IIPOU3BEICHHUE, YTOJ MEXAY BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHUE | KaUeCTBECHHBIX PE3yIbTaTOB
BEKTOpPa Ha YMCJIO; HAXOAUTH C IIOMOIIBIO U3YyUEHHBIX (hOPMYJI HPaKTUYECKOH JesITebHOCTH.
KOOPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHIE MEXKIY ABYMS TOUKAMH;

14. ymenwue BBIOMpATh MOIXOASIINHN N3yIEeHHBIH METO IS PEIICHHS 3ajaul, | ODKCIepTHas OIeHKa
pacrio3HaBaTh MaTeMaTHYecKue (PakThl U MaTeMaTHYECKHUE MOJIEITH B npenogaBaTess Mpu
MIPUPOHBIX U OOIIECTBEHHBIX ABJICHUAX, B UCKYCCTBE; YMCHHE NPOBEICHNH yUCOHBIX 3aHIATHI.
MIPUBOJMTH MIPUMEPBI MATEMAaTHUECKUX OTKPBITHH POCCHHCKON 1
MHPOBOH MaTeMaTHYECKON HayKH

15. ymeHue onepupoBaTh HOHITUSIMH: TOUKA, PsMast, TNIOCKOCTb,

MIPOCTPAHCTBO, IBYTPaHHBINA YTOJI, CKPEIINBAIOIINECS TIPSIMbIE,
MapauIeIbHOCTD U MEPIEHUKYISIPHOCTD MIPSMBIX U INIOCKOCTEH, yrou
MEXIY MPSIMBIMH, YTOJI MEXTy IPSIMOI U MIJIOCKOCTBIO, YTOI MEXIY
IUTOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE MEXTY
MIPSIMBIMH, PACCTOSTHIE MEXIY TUIOCKOCTSIMH; YMEHHE UCIIOTIB30BATh IIPH
peLIeHuH 3a1a4 U3y4YeHHble (PaKThl U TEOPEMBI INIAHUMETPHH; YMEHHUE
OIICHUBATh Pa3Mephl 00BEKTOB OKPYIKAIOIIETO MUPA;
16. ymeHue oneprpoBaTh MOHITUSIMHA: MHOTOIPAaHHHK, CEUCHUE KauecTBeHHast oreHka -

MHOTOTpaHHMKa, KyO0, mapauieienune, npusMa, nupamMmuaa, Gurypa u
MTOBEPXHOCTH BPAIICHNUS, HWIHHAP, KOHYC, map, chepa, cedeHus purypsl
BpalleHs], INIOCKOCTb, Kacarommasicst cepsl, THMHIPA, KOHYca, IUIONa/Ih
TIOBEPXHOCTH MTUPaMUIbI, IPU3MBI, KOHYyCa, LIIHHPA, TUIOMAIb Chephl,
00beM Ky0a, MpSIMOYTOJILHOTO TapajieNienuie/a, IMPaMu/Ibl, IIPU3MBL,
LWIMHIpPaA, KOHYCa, [1apa; yMeHNne N300pakaTh MHOTOTPaHHHUKU
IIOBEPXHOCTH BPAILEHUs, UX CEYCHHS OT PYKH, C IOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; yMEHHUE PACIIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PacllO3HABATh IIPABUIIbHBIC
MHOTOIPaHHUKU

HalpaBJICHA Ha OLICHKY
Ka4CCTBCHHBIX PE3YJILTATOB
HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU.




4.2. TumnoBble KOHTPOJIbHbIE 3aJaHUS IS T[POBeJIeHUs] TeKYLIero KOHTPOJIS
yCIIeBaeMOCTH ¥ TPOMEKYTOYHOM aTTEeCTAIINU MO Y4eOHOMY NpeaMeTy.
KonTpoasnas pabora
o teme «Kopumu, crenenu u jJorapudpmbny
Bapwuanr 1.
1. Berucinre: 33433 252 . a) 35; 0) 25; B) 23; r)
32.
2. Beraucimre: (9-3/16 —3/243):3/125. a) 3; 0) 6; B) 2; ) 1.
1
3. Vipocrure Beipakenue: v 4-+4m° . a)2m®;  6)2m; B)2m?; 1)
2m?®.
4. Borancrure: 10+ 19 - 10—+/19 . a)10;  6)19; B9,  1)29.
1482 —12°
5. Beruucnure: \/16 — .
15
1 1)\s
. 814 .| —
6. Beruucnure: 32 : a) 6; 0) 12; B) 36; r) 24.
1
3) 25; L) 4 5)
. —| = +| 4—
7. Beramcnure: . a) 23; 0) 33; B) 21; r
81 6 ) ) ) )
17.
8
, 2¢c8 4 2
8. Ympoctute BoIpaxKeHHUE: 2C° - 7 . a)2c?3; 0) c3; B) 0; r)
c3
2c.
1
a’-4 a >
9. YopocTuTte BIpaKeHUE: — a) 4, 6)a:—-4; ) —; rnl.
a—16 3
a’+4
1)’ 1" (1)"
= 362 2 4+ =
10, Hai 6 6 6
. HaiiuTe 3HaYeHNE BRIPAKCHMS: .
111
1 4 1
11. Berunciure: 109y 32—log, > a) 16; 0) 3 B) > r) 2.



3|

00, 4+log; 2

12. Beraucnure: a)21; 0) 18; B) 23; r) 32.
13. Borunciure: 109 15 |095 log ,32. a) l; 0) 15; B) 5; r) 0.
14. HaiinguTe 3HaYCHUE BBIPAKEHUS:
log,2-log, 3-log. 4-log, 5 a) 0,5; 6) I; B) 2; r) 5.
15. U3BecTHO, 4TO |Og b a= 4 Haitnure |Og a b® .
KonTpoasnas padora
no reme «KopHu, cTenenu u Jorapupmbi»
Bapuanr 2.
1. Berucomre: v 25 +3/81. a) 14; 0) 106; B) §; r) 4/66 .
5 [2
2. Berunciure: 3 155 L4 g . a) 2,5; 0) 1,2; B) 0,4; r) 1.
3 12
3. Ynpocture seipaxenne: VV 72927 a)9a’; 6)3a*; B)9a’; r)
3a’.
4. Burancrre: 3/4/91+343-.3/V91 ~-3/3. a) 3; 0)91; B) 4; r) 27.
o \/ 9 (332257
.Beramenure: 4| T .
4 29
1
6. Berancimure: (27-64)3 . )72 6)36; B 12;  1)24
1 1
7. Borncmare: 2+ — |+(32)s. a)l6;  6)10;  B)18; 1) 34.
64 3
-1
. % : _3% 5=
8. Ympocrure Bepaxkerue: | & -ar.a a) a’; 0) a 1?; B) a™*; r)
a’.
9. YpoctuTe BeIpaKeHHE:
5 R 5 N
(az + 2(12) — (az — 2(12) : a) 8a°; 6) 0; B) 8a; ra’.




7\7 (273 2 )
10. HaiiguTe 3HaYCHUE BBIPAKEHUS: 54 - ) (46) .

32

11. Beruucnure: \/|09164+ I0g1624_ I09166 . a) 4; 0) 1; B) 2; r) 3.

4-3Ig 5
12. Beruucnure: 10 . a) 1025; 6) 1000; B) 80; r) 2500.

125
13. Berunciure: |Og 3 |Og s |Og ) 277, a) 2; 0)0,5; B) -2; ) 1.
14. HaitguTe 3HaYeHUE BBIPAKEHUS:
log; 1
23Iogz4 + 1 %
E : a) 16; 0) 36; B) 64; r) 65.
15. U3BectHO, 4TO |Og 2 3= b Haiinure |Og 3 8
KonTpoabsnas pabora
no teme «Kopumu, crenenu u Jorapudpmbi»
Bapuanr 3.
1. Beruenmre: /243 —-23/-32., a) 1; 6) 7; B) -1; r) 23/211.
2. Beruncnure: 31/2E +31/4£ . a) 3; 0) 7; B) 1; r) 71.
27 27 3
2
3. YrpocTtuTte BhIpakeHHe: (4 x* 4) : a) x16y4; 0) x8y2; B) x°y%; 1)
x*y°.
4. Borancmure: 36— 235 - 4/6+ 245 - a3  6)6; B2 15
. Beraucnure: —_—.
228

1 2
6. Beruncure: (125)3 —(64)3 : a)-11; 0) -3; B) 17, r) -5.

2 1 1)
7. Beraucnure: 27° +64° -81* | . a)7; 0) 49; B) 5; r) 100.



P

3m 2.m 2 5 ,
8. YnupocTuTe BeIpaKeHHE: i . a) 3m° ; 0) 3m; B) 3m*; r)
3m*.

1
a’-4_ a >
9. YopocTuTte BbIpakeHUe: — a) d; 6) az —4; B) —; rl.
a—16 7
a’+4
0oL
10. HaitauTe 3HaueHUe BBHIPAXKEHUS: | 2 (44 j + 5 :
17
11. Boruuciure: 109,,17 — Iogm@. a) 13; 6) 2; B) 17; r) -169.
Ig7+|gE
12. Beuncnure: 100 7 +log, 64. a) 27; 0) 42; B) 8; r) 3.
81
13. Beruucre: 109, 1095 log, 57 a) 2; 0) 3; B) 5; r) 81.
14. Haiigute 3HaYCHUE BBIPAKEHUS:
log;1,6
log,;128-l0g;, 13+ 67>, D13 632 ®x 06
15. H3BecTHO, YTO. |Ogb a=2, |Ogb C=8. Haiimure 109 ac b .
KonTposbnas padora
no teme «Kopumu, crenenu u jorapudpmbi»
Bapmuanr 4.

1. Borancimre: 332 -3/27 —4/625. a) I; 0) 0; B) 11; r) 10.
2. Berumnciure: (3\/125 - 2\/4_5): \J5. a) 3; 0)9; B) 5; r) V5.

17, n25
3. YrpocTtuTte BhIpakeHHe: T a) n; 6) Nn®; B) ¥n*; r)

n

4. Berauciure: %/\/ o571 +7- %/\/ 577 - a) 3; 6) 7; B) 2; r) 5.

2 972
5. Beruucnure: 3\/26 - u .
\ 10




1

1 _
6. Beruuciure: 5- 252 —(i) * a) 22, 0) 33; B) 21; r) 17.
RN 1)\°
7. Berauciure: [2 2] — (0,125)_1 +(2§j . a) 2; 0) 1; B) 0; r) 8.
3
16)4 :
m
8. YmpocTuTte BeIpaxeHHe: " a) 4m*; 0) 8m™; B) 8m°; T)
m
2m=.
9. Yrpocrtute BbIpaKeHUE:
E ! 5 N
(az + 2&2) — (az — 2{12) . a) 8a°; 6) 0; B) 8a; ra’.
12 -3
2-472 +(81_2J (;j
10. HaiiguTe 3HaYCHUE BBIPAYKEHUS: .
2oy? (\/—)0 A
1253 .1 = +W3) | =
) ()
11. Beruucnure: l0g,,48+1log,,6—1log,, 24. a) 12; 0) 6; B) 1; r) 24.
;Iog5 8+1
12. Borauciure: 2 . )25 6200, B8 1o
log, log., log, 4°
13. Branciure: 10Q 2 0g 3 0g 4 . a) 2; 0)0; B) I; r) 4.
14. HaiinguTe 3HaU€HUE BBIPAKECHUS:
log; 3,5
log,, 64-log, 21+ 7°%> a) 5; 6) 21; B) 7; r) 16.

15. U3BecTHO, YTO Iog 3 15=Db . Haitnure Iog J5 81.

KonTtpoJubnas padora
1o TeMe «OCHOBBI TPMTOHOMETPH I

Bapmuanr 1
1. Bspasute B paguaHHOil Mepe Benuuunbl yriaos 64% 160°,
. 3r .3

2. BeIpa3uTte B TpaJlyCHOI Mepe BETMYUHBI YTIIOB = 1Z7Z' .
3. Bsruucnure: 2sin 30° — tg 45° + ctg 30°;
4. Beruucnure: \/§sin£—2cos£+£tgE ;

3 6 2 3
5. Brrunciure: sin(—ﬂjco{—Ej—sin(—fjco{—ﬁj;

6 4 4 6

V2

X
6. Pemmre ypaBHeHHE: Sin e ;



10.

R

VYrpocrute Boipakenue: Sin 17° cos 13° + cos 17° sin 13°;
sin(2o.+ @) +sin2o.— o) .

VYrpocTuTte BhIpaKeHHUE: — - ;
sin(2a + @) —sin(2o. — )

. . . 4 2
Berauciute Sin2a, cos2p, sin (a-p), cos(a+f), ecnu sina==, cosp=-=
pu | o

. V3
Pemmre HepaBeHCTBO S|n3t>? te [0;x]

KonTposbnas padora
1o Teme «OCHOBBI TPUTOHOMETPHU»
Bapmuanr 2

1. BhlIpasuTe B pajuaHHON Mepe BennunHsI yrios 56%; 170°,

. 5t .1
2. BeIpasure B rpaaycHOi Mepe BEIUYHUHBI YTIIOB e 2€7z
3. Bsruncimre: tg60°+2cos45°—+/3ctg45°;

4. Brruuciure: Zcosg + 25in% - 25in% ;

5. Beruucnure:s in(— EJ ctg (— EJ - co'{— Ej tg (_ Ej :
4 4 6 4

6. Pemmre ypaBHeHue: coséx :% ;

7. VYupocrure Bbipaxenue: Sin 9° cos 99° — sin 99° cos 9°;
cos@x+a)+sin3xsina ,

8. ¥Ympocrture BeIpaKeHHE: . —
cos@x—a)—sin3xsina

. . . 2
9. Bsruwmcaure Sin2a, cos2P, sin (a-P), cos(at+pP), ecau sina=—, cosp=-
=]

.t V2
10. Pemnte HEpaBEHCTBO sin_>——~ te [0;n]

KounrpoabHnas padora
1o TeMe «OCHOBBI TPHTOHOMETPHID

Bapuant 3

Bripasute B paguaHHoil Mepe Bemuuunbl yrios 72°; 1400,
o 11z 23
Bripasure B rpagycHoOl Mepe BETUYHHBI YTIIOB 1 Eﬂ'
Beraucnure: 6¢0s 30° — 3tg 60° + 2sin 45°;
Bbrunciure: +3cos— +2sin = — ﬁ ctg r ;
6 3 2 6

Beraucnure: sin(- )+ co{— gj +1g [— EJ +ctg (— gj :

Pemnre ypaBHeHue: sin3x=1;

Yupocrure Boipaxkenue: Sin 20° cos 50° — cos 20° sin 50°;
sin(Ge +B) —sinpcosse |

sinGe —B) +sinpcos5p ’

prOCTI/ITC BBIPAKCHUC!

. . .3 1
Berauciute Sin2a, c0s2p, sin (a-B), cos(a+P), ecnu sino=, cos[3=-;

3

10



_ 2
10. Pemure HEpaBEHCTBO S|n2t<% te [0;n]

KonTtposbnas padora
1o Teme «OCHOBBI TPUTOHOMETPHU»

Bapuanr 4
1. BeIpasute B paguanHOi Mepe BemmunHbl yriaos 42°%; 130°.,
. r 21
2. Broipaszute B rpaaycHOl Mepe BEIMYUHBI YTIIOB 1 Zﬂ'

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

4. Bpruncnute: 2 cos% - Zsing + ctgg ;

5. Brruuciure: co{— E] co{— Ej -5 in(— Ej co{— Ej :
4 3 4 3

X .
6. PemuTe ypaBHEHHE: COS— =— ;
8

7. VYupocrture Belpakenue: C0s 10° cos 35° — sin 35° sin 10°;
cos(—3B)—sin3Bsina. ,

8. ¥YmpocTtute BeIpaKeHuUe: —— ,
cos@p + o) +sinasin3p

. . .1 4
9. Bsrumcaure Sin2a, cos2p, sin (a-P), cos(at+pP), ecnu sino=z, cosB:-g

. V3
10. Pemite HepaBEHCTBO sin_<—— te [0;x]

KounrpoabHnas padora
10 TeMe «YpaBHEHHMs 1 HEPABEHCTBa»

Ne | BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT

1 4x—22 4x—9x° 3xl+ax—4 G=8)(2x+7]
320 105 20 “erisx 0 P

2 COS?X+6sinx-6=0 2sin?x+7cosx+2=0 5-4sin?x=4C0SX c0S2x+9sinx+4=0

3 | logs(2x+1)=logs13+1 9-811-2x=72x -log7(5-x)=log72-1 7**2-14-7%=5

4 2712 (47FF logs(4x+1) >-1 (3)Frdxragat 21g6 —1gx > 3lg2

9
5 { 2y —3x=6, {ﬁjﬁ'—};— L, x+y=15, 2y —x =6,
2x+y=1log;135 —log; 5| LS55 = (G2~ =

x—3y =log, 144 - log, 9

92x+_'.f — 32—3}*

KonTtposbnas padora
no teme: «/Iuddepenuuanbuoe ucumncieHne»
Bapuant Nel

1. Haliagute mpou3BOIHYIO (QYHKIIMH:
a) y=§x4—3x2+2x—1; 6) y=15x*+e*; B) Y = 2X> +Sin X

2. Haitnure npon3BOIHYIO TPETHETO MOPsIIKa PYHKIIUHN:
a) y=sin2x; 6) y=3x"+c0s5x

3. Haiiaute 3HaueHne nponsBoaHoi pynkuun Y = (2X—3)In(2x—3) B Touke X, =2.




4. Teno nBWXKETCA IO MPSIMOW Tak, YTO €ro CKOPOCTh V (M/c) W3MEHSETCS IO 3aKOHY
V(t) =t* =8t +5. Kakyio ckopocTh IIpHOOPETAaeT TeI0 B MOMEHT, KOTJia €ro YCKOPEHHE PaBHO

12m/c?
5. HaliguTe TaHreHc yryla HakJIOHA KacaTelbHOW, NPOBEICHHOH K Tpaduky QyHKIUU

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

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

Koutpoasnas padora
no teme: «/Inddepennuanbuoe ucuncieHne»
Bapuant Ne2

1. Halingute mpon3BOIHYIO (PYHKIIUH:
a) y= —%x“ +3x°-2x+11; 6) y=20x"—¢€*; B) Y = X* +3C0S X

2. HaiianuTe Mpou3BOAHYIO TPETHETO NOpsaKa QyHKINH:
a) y=C0S2X; 6) y=2x"+sin5x
3. HaiiguTe 3naueHne npousBonHoi Gpynkuun Y = (3X—2)In(3X—2) B Touke X, =1.
4. Teno IBYKETCS 1O MPSMO# TaK, YTO €0 CKOPOCTh V (M/C) U3MEHSIETCS 110 3aKOHY
v(t) =3t + 4t +1. Kakyio ckopocTh HPHOGPETAET TENO B MOMEHT, KOT/Ia ET0 YCKOPEHHE PABHO
10m/c?
5. Haiimute TaHreHC yria HaKJIOHA KacaTeIbHOM, TPOBEICHHOH K rpaduky GyHKINU
f (X) =x(x—2) BTOUKE c abcrmccoi X, =4.

6. WccnenoBath QYHKIMIO B OCTPouTh ee rpaduk: f (X) =3x> —X°

KountpoabHnas padora
no teme: «/InddepenunanbHoe HCHUCTCHUE)
Bapuant Ne3

1. Haiiaute npon3BOIHYIO (PYHKIIUH:

7 9 2 5 3 3 X H . 1
=——X —=X-2X’-—=: 0 =e" —4sinX; =_—-4\X
a) y oX % c )Y B)Y 2 N,

2. HaiinnTte Mpou3BOAHYIO TPETHETO NOpsAKa QyHKINH:
a) y=e"; 6) y=4x>—e>

3. Haiigute 3nauenne nponsBoaHoi Gpynkuun Y = (9X—2)IN(9X—2) B Touke X, = % .

4. Teno ABMKETCS MO MPSMOM TaK, YTO €r0 CKOPOCTh V (M/c) U3MEHSETCS 110 3aKOHY
v(t) = 4t> —6t +10 . Kakyio cKopocTh NPHOOPETAET TENO B MOMEHT, KOTI/Ia ET0 YCKOPEHHE PAaBHO

10m/c?
5. HaiifiuTe TaHTe€HC yIyla HAKJIOHA KacaTelbHOM, IPOBEICHHON K IpaduKy GpyHKIMHA

f(X) =2x*—1 B Touke c abeuuccoit X, =—1.
6. Wccnenoath QyHKIMIO U mocTpouts ee rpaduk: f(X) = x> —3x+2
KonTtposbnas padora
no teme: «/Iuddepennuanbuoe ucunciaeHne»

Bapuant Ne 4

1. HaiiguTte mpou3BOAHYIO (PYHKITUH:



2) y:—%x6+5x4—14; 6) y=10X—¢;  B)y=10x—-3Jx

2. HaiiuTe mpou3BOIHYIO TPETHETO MOPsIIKA (QYHKIIHU:

a) y=e>; 6) y=3x"—e¥

3. Haiigute 3nauenue npousBoaHoi Gpynkuun Y = (6X—5)In(6X—5) B Touke X, =1.
4. Teno ABMKETCS IO MPSAMOMA TaK, YTO €r0 CKOPOCTh V (M/c) U3MEHSIETCS 0 3aKOHY

v(t) =4t? + 2t +10. Kakyio cKkopocTh HpHOGPETAET TENO B MOMEHT, KOT/Ia ET0 YCKOPEHHE PaBHO

10m/c?
5. HaifiTe TaHTe€HC yIia HAKIOHA KacaTeIbHOMN, IPOBEICHHON K IrpaduKy GyHKIUH

f(X)=2x*-1 B Touke c abeuuccoii X, =—1.
6. Uccnenosath GyHkimio u noctpouts ee rpaduk: f(X) = x° —3x°

KonTposbnas paGora KonrtpoabHnas padora
no teme: «MMHTErpabHOE HCYHMCTICHHE)» 1o teme: «MHTErpajbHOE HCYHCICHUE)»
Bapuant Nel Bapuant Ne2
1. Beruncnaure HEeonpeaeaeHHbIE HHTETPAJIbL: 1. BeoluncnuTe HEONpeeNeHHbIE UHTErPaIbL:
. . . 4 -a o
Jlax® -6 —4 x+3)dx JIx* =5 —3x7+1)dx
4 x 4 1]
X —Xg +6 _fxlx—lcix
i dx (x—1]
X

2. Boluncnure ornpeneneHHbIe HHTETpalbl:
2. BeluncnuTe onpeneacHHble HHTETPAJIbL:

3
0 . |43 —3%%+ 22+ 1) dx
jl_xs+2x_|dx 3[- s
-1
; 142 s
J(a=xF dx L0374
4

3. Haiigute ruomans Gurypsl, orpaHUueHHOM
3. HaiiauTe rutomans GUrype!, orpaHuYeHHOMH sV Y = X2 —X—2, =0
muamsvu YV =—3X, y=0, x=1ux=2.

4. Boraucamre mwiomaas Gpurypbl, OrpaHUYEHHON 4, BpiuciuTe TI0MAIb (burypsl, orpaHu4eHHON
JINHUSAMU. JIMHUAM




KonTposbHasi padoTa no reme:
«HTerpasibHOE HCHUCTECHH )
BapuanT Ne3

1. Beruucnure HCOIIPCACICHHBIC HHTCTPAJIbI:
[ EREERE Y

J-XBI'1+5§:'I.:1}:

2. Berauciure OIIPCACIICHHBIC MHTCI'PAJIbI:

3
J 14565 — 4 x+ 3 dx

J (54234 1) dx
-1

3. Haiinure momanps Gurypsl, orpaHuueHHON
nuHESME Y = X° —8X+7, y=0

4. BoluncnuTe miIomaas GUrypsl,
OTrpaHUUYEHHON JTMHUSIMH.

A y=x'—4x+4

KonTposabHasi padora no rteme:
«HTerpasbHOE HCHUCTECHH e
Bapuant Ned

1. Beruncnure HCOIIPCACICHHBIC HHTCTPAJIbI:

j(2x—eX —Ddx

322" =1f dx

2. Beraucnure OMMPCACIICHHBIC MHTCIPAJIbI:

3
J(3+2 xf dx
0

J 1342345 dx

3. Haiigute ruiomans GuUrypsl, orpaHiYeHHOM
JTUHUSMHA Y =-2%°, y=0, x=1, x=2

4. Beraucnute miomaas GUrypsl,
OTpaHUYEHHOU JTMHUSIMH.

y=2-x

Y e




KonTpoasHnas pabora
no reme: «M3mepenusi B reoMmeTpum»
Bapuanr 1

1. Haligure miomaabs MOJHOW MOBEPXHOCTH M O0BEM Tella, MOJYyUYEHHOTO TpPHU BpAICHUH
IPSIMOYTOJIbHUKA CO CTOpOHaMH 6 ¢cM 1 10 cM BOKPYT €ro OCM CUMMETpPUH, apajiesIbHOW OoJbIei
CTOpOHE.

2. HaiinuTe miomaap MOJHONW MOBEPXHOCTH M O0bEM Teja, MOJYYEHHOTO IPU BpalleHUU
MPSIMOYTOJIbHUKA C KaTeTOM 6 ¢M M runoTeny30il 10 cM BOKpyr ero karera.

3. Haiiiute 00beM 11apa M IUI0IIalb €10 HOBEPXHOCTH, €CIIH €r0 pajnyc — 4 cM.

4. Hammcare ypaBHeHue cdepsl pammyca 3 AM € [EHTPOM B TOYKE
A(1; -2; 5).

5. Paguycer nByx mapoB — 5 MM u 4 mM. Omipenenure paguyc mapa, 00beM KOTOpOro paBeH
CyMMapHOMY 00beMYy JJaHHBIX IIapOB.

KonTpoabnas pabora
no teme: «M3mepeHnst B reoMeTpun»
Bapuanr 2

1. Haligute muomags MOTHOM MOBEPXHOCTH M OOBEM Tela, MOMYyUYEHHOTO MpPU BpaICHUH
MPSIMOYTOJIbHUKA CO CTOPOHAaMH 4 CM U 8 CM BOKpPYT €r0 OCH CUMMETPHUH, MapajyielbHON Oonbleit
CTOPOHE.

2. HaiiguTe muromanas MOJHOM TOBEPXHOCTH M O00BEM Tella, MOJYYCHHOTO IMPHU BpaIlCHUU
MPSIMOYTOJIHUKA C KATETOM 4 CM M TUIIOTEHY30l 5 CM BOKpYT €ro KaTeTa.

3. Haligure 00beM 1rapa ¥ Imiomajs ero MoBEPXHOCTH, €CJIA €ro PaTuyc — 5 CM.

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

5. Pagunycer AByx mapoB — 3 MM U 4 MM. OmpeienuTe paanyc mapa, 00beM KOTOPOro paBeH
CyMMapHOMY 00BbEeMYy JaHHBIX IIAPOB.

1 BapuaHT 2 BapuaHT
1. B npamoyroasanke ABCD Touku M, N u K cepeannbt 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.
) AD, DK.
2. 3anuummuTe KOOPANHATHI BEKTOPOB:
a=5i+ 3] —2k; a = 2i - 5] +4k;
b=-2i-j+3k; b = 4i - 2j - 3k;

c=-i+2k; c=3i-2k;




d=3i-2;

d=4j-Kk;

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

Halitu KOOpAMHATHI BEKTOPOB:

A)a+B;
b)a—c;
B)2a+3B—;

I')3a—2B+2c;

A)a-+c;
b)B—c;
B)3a-2B+c;

INa+28-3c;

4. Touxka M — cepeauna orpe3ka AB. HaiiTu koopauHatsl:

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

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

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

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

5. HaiiTi JNIMHY BEKTOPOB 110 KOOPAMHATAM, €CJIU:

a{4;-2;3},

b{-1,0;4}

6. HaiiTu paccTosiHue MeX1Y IBYMS TOUKAMHU

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

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




