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1. TACIIOPT PABOYEM ITIPOT'PAMMBI YYEBHOM JUCIHUILIUHBI.

OBIIASI  TIACIIOPT PABOYEH IPOIPAMMBI VYYEBHOM
NUCIHUIIJINHBI. XAPAKTEPUCTHUKA PABOYEW ITPOT'PAMMBI

OBIHIEOBPA3OBATEJIBHOI'O YYEBHOI'O NPEAMETA
«MATEMATHUKA»
1.1. Mecro y4eOHOro mnpeamera B CTPYKType mnpodecCHOHAIbHOM

oOpaszoBarteabHoil nporpammbl CIIO:

OO6meoOpa3oBarenbHblii  yueOHbIM mpeamer «MartemaThka» — SBISETCS
o0s3aTeNIbHON  YacThi0  00IIe00pa30BaTEeIBLHOTO  IMHKJIAa  00pa3oBaTEIbHOU
nporpamMbl B cootBeTcTBUM ¢ PI'OC 11.02.02 Texnuueckoe oOCHyXKHMBaHHE U
PEMOHT PaJMO3JIEKTPOHHON TEXHUKU (TIO OTPACIISIM).

1.2. Ilesan u uIaHUpyeMble pPe3yJbTAaThl 0CBOCHHMS Y4e0HOr 0 mpeaMera:
1.2.1. lleab aucuMIAHbI

Cognepxanue mporpaMmbl 00II€00pa30BaTENbHOTO Y4eOHOr0 MpeaMera
«Maremarnka» HalpaBlI€HO Ha JOCTHKEHUE pe3yJlbTaTOB €€ U3Y4YCHHUS B
coorBerctBUuu ¢ TpeboBanusimu PI'OC COO c¢ yderom mpodeccruoHaIbHOM
HarpaBiaeHHoctTh @DI'OC CIIO mno cneumanbHoctn 11.02.02 Texnuueckoe
00CITy’)KMBaHUE U PEMOHT PaIUOAICKTPOHHON TEXHUKHU (I10 OTPACIISM).

1.2.2. Heau u 3agauyum nmpeamera — TpeOOBaHHMS K Pe3yJbTAaTaM OCBOCHUS
npeamera:

[To yueObnomy npeamery "Maremaruka" (Bkirodast pa3aesnsl "Anredpa u Hayana
matematuyeckoro ananmuza", '"['eomerpus", "BepostHocTh u crartucTuka')
(yrimyOneHHbI ypOoBeHb) TpeOOBaHMS K NPEAMETHBIM pe3ylibTaTaM OCBOCHUS
yrJIyOJIGHHOTO Kypca MaTeMaTHKU JIOJDKHBI BKIIIOUATh TPEOOBAHUS K pe3yibTaTam
0CBOEHHUSI 0a30BOI0 Kypca U JIOMOJIHUTEIBHO OTPaXKaTh:

1) ymeHue onepupoBaTh MOHATUSIMU: ONPEEICHNUE, aKCHOMa, TEOPEMA, CIIEJICTBUE,
CBOWCTBO, MpPHU3HAK, I0KA3aTeNbCTBO, PAaBHOCHIbHBIE (OPMYIUPOBKH; YMEHHE
dopmynupoBaTh 00paTHOE U MPOTHBOIOJIOKHOE YTBEPKICHHE, MPHUBOIUTH
IpUMEPBl U KOHTPIPUMEPHI, MCIOIH30BaTh METOJ MAaTeMAaTHYECKON HHIYKIINH;
MIPOBOAUTh JOKA3aTeJIbHbIE PACCY)KICHHUSI NpPH PEIICHUH 33]ad, OLICHUBATh
JIOTUYECKYIO TPABUIIBHOCTD PACCYKIECHU;

2) ymMeHue OnepupoBaTh MOHATUSIMU: MHOXKECTBO, ITOJMHOKECTBO, OIEpallui Hal
MHO>KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmnapar s
OINMCAHMS peaTbHBIX TPOLECCOB U SBICHUM, U IPU PELICHUU 33a4, B TOM YUCIIE U3
OPYTUX y4eOHBIX MPEIMETOB;



3) yMeHue onepupoBaTh MOHATUSAMU: Tpad, CBI3HBIN rpad, nepeBo, LUK, rpad Ha
IJIOCKOCTH, YMEHHE 3a/JaBaTh W OINUCHIBaTh rpadpl Pa3NUYHBIMH CIIOCOOAMH,
UCMOJIb30BaTh rpadbl MpU PELICHUY 3a1a4;

4) ymeHue cBOOOHO ONEPUPOBATh MOHATUSAMU: COYETAHHUE, IEPECTAHOBKA, YUCIIO
COYETAaHUM, YHUCIO TNEepecTaHOBOK; OWHOM HbIOTOHA; yMEHHE TNPUMEHSTH
KOMOHMHATOpHBIE (DAKTHI M PACCYXKACHUS JIJIsl PEIICHUS 33]1aY,

5) yMeHue onepupoBaTh NOHATUSMU: HATYPaJIbHOE YUCIIO, IIEJI0€ YUCIIO, OCTATOK IO
MOJYJI0, palMOHAIBHOE  YMCJIO, HMPPALMOHAIBHOE  YHCJIO, MHOXECTBa
HATYpalbHBIX, MEJBIX, pPAlUOHAIBHBIX, JEHCTBUTEIBHBIX YHCET, YMEHHE
UCMOJb30BaTh MPU3HAKA JCJIUMOCTH, HAUMEHBIIMM OOIIMH JAETUTeNnh U
HauMeHbIIIee 0011ee KpaTHOe, aNropuT™ EBKIIHMIa pH pelieHn  3a/1a4; 3HAKOMCTBO
C pa3IMYHbIMU MO3ULUOHHBIMU CUCTEMAMM CUUCIICHUS;

6) ymeHue cBOOOJHO ONEPUPOBATh MOHATUSMU: CTENEHb C LIEJIbIM IOKa3aTEelIeM,
KOPEHb HaTypaJbHON CTEMEHH, CTENIEHb C PAllMOHAILHBIM MTOKAa3aTelIeM, CTETEeHb C
JNEHCTBUTEIbHBIM (BEIIECTBEHHBIM) IIOKa3aTelieM, JIOTapu(pM YHCIa, CHHYC,
KOCHHYC M TAHI'€HC IIPOU3BOJIBHOIO YUCIA;

7) yMeHHE ONepUpPOBATh MOHATUSMHU: TOKIAECTBO, TOXKIECTBEHHOE ITPeoOpa3oBaHue,
ypaBHEHHUE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHHWW W HEPABEHCTB, PaBHOCHIHLHOCTDH
ypaBHEHUM, HEPaBEHCTB U  CHUCTEM, pallMOHAJbHbIE, HUpPpalOHAIbHBIC,
[OKa3aTelIbHbIe, CTETIEHHBIE, IOrapuPMUUECKHE, TPUTOHOMETPUYECKHE YPaBHEHMS,
HEpaBEHCTBA U CHUCTEMbI; YMEHHE pEIlaTh YPaBHEHHUS, HEPABEHCTBA M CUCTEMBI C
IOMOIIIbIO Pa3JIMYHbIX MPUEMOB; pelIaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; NPUMEHSATHh YpaBHEHUS, HEPAaBEHCTBA, MX CHCTEMBbI ISl pEIICHUs
MaTeMaTHYeCKUX 3a]1a4 1 3a/1a4 U3 Pa3InIHBIX 00JacTel HAyKu U pealbHOM JKU3HH,
8) ymeHue CBOOOJHO OIEpUpOBaTh MOHATUSAMU: Tpaduk (yHKUUH, OOpaTHas
GyHKIMA, KOMOO3ULIUS (PyHKIUHN, TUHEWHas (yHKIMUsS, KBagpaTudHas (yHKIIHS,
CTeTIeHHass (DYHKLIMS C IEIbIM IOKa3aTelieM, TPUTOHOMETpUUYECKHe (YHKINH,
oOpaTHble TPUIOHOMETpUYECKUE (DYHKIMH, MOKazaTelabHas W Jjorapudmuueckas
GyHKIMKM;, yMEeHHUE CTpouTh Tpaduku (GYHKIUHM, BBIMNOIHATH IMPeoOpa3OBaHUs
rpa¢ukoB (PYHKUIMN; yMEHHE HCHONb30BaTh TIpaduku (GYHKIUN i1 H3ydCHHS
IPOIIECCOB U 3aBUCUMOCTEN MPH PEIICHUH 3a]a4 U3 IPYIUX y4eOHBIX MPEAMETOB U
U3 peajbHOM >KU3HU; BbIpaXaTh (POpMYyJaMH 3aBUCHUMOCTH MEXIY BEIMYMHAMU;
yMeHHEe CBOOOIHO OMEPUPOBATh MOHATUSAMH: YETHOCTh (PYHKIIUHU, TIEPUOTUIHOCTH
(YHKUIMH, OrpaHUYEHHOCTh (YHKUUH, MOHOTOHHOCTh (DYHKLIHH, 3KCTPEMYM
dbyHkIMK, HauOosblllee W HAUMEHBIIEe 3HAYeHUs (PYHKIMH Ha TMPOMEKYTKE;
yMEHHE TPOBOJUTH UCCIIeOBaHUE (DYHKIIMU; YyMEHHE HMCIOIb30BaTh CBOICTBA H
rpaduku QyHKINN U pelieHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C TapaMeTpaMu;



M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOYKECTBA PEUICHUN YpaBHEHUH,
HEPABEHCTB U UX CHCTEM;
9) ymeHue CcBOOOAHO ONEPUPOBATH HOHATHUAMM:  IOCIEIOBATEIILHOCTD,
apudmMernyeckass Iporpeccusi, TIeoMeTpUYecKas mporpeccusi, OECKOHEUHO
yObIBaroIas reoOMeTpruuecKas Mporpeccusi; yMeHue 3aaBath MOCIeA0BaTeIbHOCTH,
B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX (hOPMYI;
10) ymeHue omepupoBaTh MOHSATUSMU: HEMPEPHIBHOCTh (DYHKIIMH, ACHUMITOTHI
rpaduka GyHKIMH, TIepBasi U BTOpas MPOU3BOJIHAA (PYHKLIHUU, T€OMETPUUECKUN U
(Gu3nUecKuil CMBICI MPOU3BOAHON, IMEpBOOOpaA3HAs, OINPEACICHHBIA HHTErpal;
YMEHUE HAaXOAUTh ACHMITOTHl rpaduka (QyHKIUU; YMEHUE BBIYUCIATH
MPOU3BOAHBIE CYMMBI, TMPOMU3BEACHUSA, YAaCTHOTO M KOMIIO3UIMH (DYyHKIUH,
HaXOJIUTh YpaBHEHHUE KacaTeJIbHOM K TrpapuKy (yHKIMM;, YMEHUE HCIOJIb30BaTh
OPOU3BOAHYIO JJISi MCCIEAOBAaHUS (QYHKLUMM, Ui HAXOXKICHUS HaWIy4IIero
pelIeHus] B MPUKJIATHBIX, B TOM YHCJIE COLUATbHO-9KOHOMUYECKHUX U (PUBUUECKUX
3ajja4ax, JJs ONpeAesIeHUsI CKOPOCTH U YCKOPEHHUS; HAXOAUTh IO U 0ObEMBI
Guryp ¢ TOMOIIbIO HHTErpana; MPUBOAUTH MPUMEPHl MaTEMATUYECKOTO
MOJIEJIMPOBAHUS C TOMOUIBIO TU(PPepeHInaTbHBIX YPABHEHUI;
11) ymeHue omnepupoBaTh MOHATUSIMHU: KOMIUIEKCHOE YHCIO, COIPSIKEHHbIE
KOMIUIEKCHBIE YHUCIJIAa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, ¢popma 3amnucu
KOMIUIEKCHBIX 4ncen (reoMeTpudeckasi, TPUrOHOMETpUYEeCcKasl U anredpandeckas);
YMETh MPOU3BOAUTH apu(PMETHUECKHE JEUCTBUS C KOMIUIEKCHBIMH YHCJIaMU;
IPUBOJIUTH IPUMEPHI UCIIOJIB30BAHUS KOMIIJIEKCHBIX YHCET;
12) ymenwe CBOOOJHO ONEPUPOBATH TMOHATHUSIMH: CpeaHee apuPMeTHIEecKoe,
MeuaHa, HauOoJblllee 1 HAMMEHbIIIEe 3HaYEHUs, pa3Max, IUCIIEPCHsi, CTAHIapTHOE
OTKJIOHEHUE JJIi ONWCAHMUSI YHUCJIOBBIX JAHHBIX; YMEHHE HCCIEeI0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCIIE C MPUMEHEHHEM TIpadUvyecKUX METOJOB U
AJIIEKTPOHHBIX CPEICTB; TpapHUuecKH HCCIEA0BATh COBMECTHBIE HAOIIOACHUS C
IIOMOIIBIO THAarpaMM PacCEUBaHUs U JIMHEHHON PErpecchy;
13) yMeHHe HAaXOOUTh BEPOSITHOCTH COOBITUN C UCHOJb30BaHUEM Trpaduueckux
METOJIOB; MPUMEHATH JUIA pEIICHUs 3a1ad (QOpMYIbl CIOKEHUS U YMHOKCHHS
BEpOsATHOCTEH, (opmyly MOJIHOM  BeposiTHOCTH, (opmyny  bepnymm,
KOMOMHATOpHBIE (PaKThI U (POPMYJIbI; OLEHUBATh BEPOSITHOCTU pealbHbIX COOBITHIA;
YMEHHE ONEpPUPOBATH MOHATUAMH: CIIydailHas BEJIWYMHA, pPAacIpeeICHHe
BEpPOATHOCTEH, MaTeMaTU4YeCKOE€ OXKHUJIaHHWE, JUCHEpCHUs U  CTaHAapTHOE
OTKJIOHEHHE CIyYallHOW BEeJIMYMHBI, (YHKIUU paclpeieseHuss U IUIOTHOCTH
PaBHOMEPHOI'O, IMIOKA3aTeIbHOTO W HOPMAJIBHOIO paclpelelieHuil; yMeHHe
UCIIOJIb30BaTh CBOWMCTBA M3YYEHHBIX pACIPEICICHUN i pelieHus 3ajad;
3HaKOMCTBO C TMOHATHSAMH: 3aKOH OOJBIIMX YHUCEN, METOJbl BHIOOPOUYHBIX
6



MCCIICZIOBAHMI; YMEHUE TMPUBOAUTH MPUMEPHI IPOSBICHHS 3aKOHA OOJBIINX YHCET
B IIPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;
14) ymeHue cBOOOAHO OMNEPUPOBATH MOHATHAMH: TOYKA, MpsSMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyY, IIIOCKUN YTOJ1, IBYTPAHHBINA YIroJ, TPEXI'PaHHBIHN yrod,
NIepECEKAIONTNECS, MapaJUIeTbHBIC U CKPEIIMBAIOIINECS TIPSAMBIE, TapaIeTbHOCTh U
NEPIEHANKYISIPHOCTh MPAMBIX U TIOCKOCTEH, YTOJI MEXAY IPSIMBIMU, YTOJ MEXKTY
OpSMOM U IJIOCKOCTHIO, YroJl MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPH
pellIeHUN 3a/1a4 U3ydeHHbIe (aKThl U TEOPEMBI TNIAHUMETPUHN; YMEHHUE OLICHUBATh
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE OIEepPUPOBATH TMOHSATHUSIMU:
MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHUKA, MPABUJIbHBIH MHOTOIpaHHHK, MpHU3Ma,
nupaMuia, (GUrypa MU TMOBEPXHOCTb BpalIeHMs, IMWIMHApP, KOHYyC, map, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYEHMsI KOHYyca M LMJIMHJApA, MapajljelbHble OCH WU
OCHOBAHUIO, CEUYEHHUE 11apa, MIIOCKOCTh, Kacaromasics cheppl, HUIMHIPA, KOHYCA;
YMEHUE CTPOHUTh CEYCHHE MHOTOTpaHHMKA, U300pakaTb MHOTOTPAaHHUKHU, (QUTYPHI
U MOBEPXHOCTH BpAlllEHUs, UX CEUYEHHs, B TOM YHCIIE C IOMOIIBIO 3JEKTPOHHBIX
CPEACTB; YMEHUE NPUMEHATh CBOICTBA T€OMETPUUECKUX (DUTYp, CAMOCTOSITEIBHO
dopMyTupOBaTh ONpPENCICHUS U3y4aeMbIX (HUTYp, BBIABUTATh THIIOTE3BI O
CBOWCTBAX M MPU3HAKAX TEOMETPUUECKUX (UTYpP, OOOCHOBBIBATH WM OMPOBEPraTh
UX; YMEHHUE MPOBOAUThH KiIacCUpUKaLKi0 (UIYp MO PA3IMYHBIM IpU3HAKaM,
BBITOJIHATH HEOOXOUMBIE JOMOJHUTEIbHbBIE TOCTPOCHUS;
15) ymenue cBOOOAHO ONEPUPOBATH MOHATUSAMH: IUIOWEAAL (UTYPBI, 00BEM
(GUrypbl, BeJIMYMHA yIJa, PACCTOSHUE OT TOYKH 0 MJIOCKOCTH, PACCTOSHUE MEXAY
OpSAMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSIMH, IUIOIIaAb cdepsl, IIIouaab
MOBEPXHOCTH MHPAaMUIbI, TPHU3MBL, KOHyca, [WIMHIpa, O00beM Kyo0a,
NPSMOYTOJIFHOTO TapajuleNienurena, MUpaMuabl, TPU3MBI, NWIHHIPA, KOHYCA,
11apa; yMEeHUe HaXoJUTh OTHOILIEHHE 00BEMOB MOT0OHBIX (UTYD;
16) ymeHue CBOOOIHO OMEPUPOBATH MOHATHUSMHU: JBMKCHHUE, IMapaUICIbHBIN
IEPEHOC, CHMMETPHS Ha INIOCKOCTH U B IIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue
no100us, moo0HbIe (PUTYPBHI; YMEHUE pACIIO3HABATh PAaBHBIE U MOJ00HBIE GUTYPHI,
B TOM 4YHCIE B MPUPOAE, HCKYCCTBE, apXUTEKTYpe; YMEHHE HCIIOIb30BaTh
reOMETPUYECKUE OTHOIIECHUS, HAXOAUTh F€OMETPUYECKUE BEIMUUHBI (JJIMHA, YroJ,
IUIOIIaJ b, O0BEM) IMPH PEHICHUH 3a1ad U3 APYTUX Y4YEOHBIX NPEAMETOB U U3
peanbHOU KU3HU;
17) ymenue cBOOOIHO ONEPUPOBATH NOHATHUSAMHU: NPSIMOYTOJibHAsi CHCTEMa
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPJIWHATHl BEKTOPA, CyMMa BEKTOPOB,
NpOM3BEECHNE BEKTOpa Ha YHCIO, Pa3IOKEHHWE BEKTOpa Mo 0a3ucy, CKaIspHOE
NpON3BEACHNE, BEKTOPHOE TMPOM3BEACHHUE, YTOJI MEXKIY BEKTOpPaMHU; YMEHHE
UCMOJIb30BaTh BEKTOPHBIN M KOOPAUHATHBIM METO IJIsl PELICHUS] TEOMETPUUYECKUX
7



3a7a4 ¥ 3a]a4 APYruX y4eOHbIX MPEAMETOB; ONEPUPOBATh MOHATHSIMH: MaTpuLa 2
X 2 1 3 X 3, onpenenuTens MaTpULbl, FTEOMETPUYECKUNA CMBICIT OIPENEIIATEIIS;

18) ymeHnue MoenupoBaTh peasibHbIE CUTYAllMU Ha SI3bIKE MATEMATUKU; COCTABIIATh
BBIPQKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHMIO 3aJa4H,
UCCIIEI0OBAaTh MOCTPOEHHBbIE MOJENM C MCIOJIb30BAaHUEM armapara anreOpsl,
UHTEPIPETUPOBATh MOJIYUEHHBIA PE3yJbTaT; CTPOUTh MATEMATUYECKHE MOJEIHU C
NOMOILIBI0O TE€OMETPUYECKUX MOHATHUN W BEIWYMH, pElIaTh CBS3aHHbIE C HHUMHU
NPAKTUYECKUE 3a/1a4; COCTABJIATh BEPOATHOCTHYIO MOJENb U UHTEPIPETUPOBATH
NOJIyYEHHBIM  Pe3yJbTaT;  pemarb  NPUKIaJAHbIE  3aJadyd  CPEICTBAMH
MaTEMaTU4YECKOro0 aHaliu3a, B TOM YHUCJIE COLUUAIBHO-)KOHOMHYECKOTO U
bu3HUeCcKOro XapaKTepa,;

19) ymenue BbIOMpaTh NOAXOASIIMNA METOJ IJsl pELICHHs 3a/Ja4yd; MOHUMaHUE
3HaYUMOCTU MAaT€MAaTUKHU B U3YYEHUU IPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SBJICHUM; YMEHHUE PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
YMEHHE IIPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUNCKON U MUPOBOU
MaTEMaTUYECKON HAyKH.



2.CTPYKTYPA UCOAEPKXAHUE YYEBHOI'O ITPEJAMETA

2.1. O0beM yyeOHOro npeaMera U BUAbl y4eOHOH padoThI

Oovem uacos

Bupn yueOHoii padoTsnl 1 cemecmp 2 cemecmp

MaxkcumanbHas y4eOHasi Harpy3Ka (Bcero) 94 140

Oo0s13aTesibHasi ayIUTOPHAs yueOHas HATPYy3Ka
(Bcero)

B TOM YHCJIE: 94 140

Jlexniuu 56 84

JlaGopaTopHbIe 3aHATHS - -

[IpakTrueckue 3aHATUS 36 56

KypcoBas pabota (mpoexT) (ecu
npeodycmompeHo)

CamocrosTeabHas pa60Ta - -

Koncynabramumn - -

KoncyibTanmu K 3k3aMeHy - -

(I)opMa I[pOMe)l(yTO‘lHOﬁ aTrTeCTalluu

Hpyras popma KOHTpOIsI (MMCbMEHHBIN OTBET) 2 -

DK3aMeH - 6




2.2. TemaTuyeckuii IJIaH U cogep:kaHue yueOHoro npeamera MaremaTukun

HaunmeHnoBanue Coaep:xxanue yaeOHOro MmaTrepuasa, NpakTHYECKHe O0bem
pa3/ies 0B U TeM 3aHATHS,CAMOCTOSATE/IbHAs padoTa 00y4alommXxcst 4acoB
1 2 3
Pazgea 1. IToBTOpPEHHE Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI
Cooepoicanue yuebHo2o mamepuana
Lenp m 3amaun MaTeMaTUKU NP OCBOEHUM CHENMAIbHOCTU. UMcia W BBIYMCIEHHS. BplpaxeHus u
! peoOpa3oBaHus 2
Tema 1. 2 | ba3oBble 3HaHUA U yMEHUS 10 MaTeMaTHKE B PO ECCHOHATBHON U B IIOBCEJHEBHOM JE€ATEIbHOCTH. 2
IToBTOpPEHUE Kypca
MaTeMaTUKH
OCHOBHOM HIKOJIBI 3 | Jluneiinble, KBagpaTHbIE, JPOOHO-TMHEWHBIE YPABHEHUS M HEPABEHCTBA 4
4 | IIpocTble NPOLIEHTHI, pa3HbIE CIOCOOBI UX BHIYMCICHMUS. 2
IIpaxmuueckue 3anamus
1 | Beiuucnenus u npeodpa3oBaHus. Y paBHEHUS U HepaBeHCTBA. ['eoMeTpusi Ha MIOCKOCTH 2
2 | IIpocTbie U CIOKHBIE MPOLEHTHI. 2
3 | BxonHolt KoHTpoJsb. Beruncienus u npeodpa3oBaHus. Y paBHEHUS U HEPABEHCTBA. 2
Pazgen 2. Crenenu u kopHu. CTeneHHas, noka3arejabHas 1 Jorapupmuyeckast yHKuuu
Cooepoicanue yuebno2o mamepuana
1 | IloHATHE KOPHSA N-OH CTENEHU U3 AEUCTBUTEIBHOIO YHUCIIA.
2 | ®yskuun y = VX ux cBoiictBa u rpaduku. CBoiiCcTBa KOPHS n-oii cTenenu. IIpeobpa3opanue 4
Tema 2. CTeneHn u UpPpaLMOHaJIbHBIX BBIPAKEHUI
kopuu.Crenennas 3 | [lonsTue crenenu c panyoHaIbHBIM NoKa3aTesneM. CTeneHHble PYHKINU, UX CBOMCTBA U I'paduKu 2
dynxuus lIpakxmuueckue 3anamus
1 | Crenenu u KOpHHU. 2
2 | CrenenHasi pyHKIUS 2
3 | Cremnenu ¢ pallMOHATIBHBIM MTOKa3aTeJIeEM 2




Tema 4. Cooepoicanue yuebH020 mamepuand
Pemrenue 1 ‘ PaBHOCHMITBHOCTD UPPALIMOHANBHBIX YPAaBHEHUI. METObI UX PELICHUS 4
HPPALHOHAIBHBIX Ipaxmuueckue 3anamus
YPaBHEHMIA 1 ‘ Pemenus nppanoHaJIbHBIX YPaBHEHUN 2
Cooepoicanue yuebHo20 mamepuaid
Tema S. 1 | Iloka3aTenbHas QyHKIUS, ee CBONCTBA 2
IoxazaTenbHas 2 | PemeHne noka3aTelbHbIX YPAaBHEHUIN U HEPABEHCTB 2
pynxuns Hpaxmuueckue 3anusamusi
1 | Iloka3aTenbHas QyHKIUS, ee CBONCTBA 2
2 | Pemenue noka3aTelbHbIX ypaBHEHUI
3 | Pemenue nokasaTenbHbIX HEPABEHCTB 2
Cooepoicanue yuebHo20 mamepuand
1 | Jlorapudm uuncna. JlecATUUHBIN U HATYypaIbHBINA JOrapu(Mbl, YUCIO € 4
2 | CaoiictBa sorapudmoB. Onepanus JorapuGMupoBaHUS 2
Tema 6. 3 | Jlorapudmuueckas pyHkuus, ee cCBoicTBa 2
Jlorapugmel. -
4 | Pemenue norapupMUyECKuX ypaBHEHUN U HEPABEHCTB 4
Jlorapugmuyeckas
Ipakxmuueckue 3anamus
byuxkuus v
1 | Jlorapucwm uncna. Coiicta jorapumoB 2
2 | Jlorapupmuueckasi GyHKIIHS, €€ CBOWCTBA 2
3 | Pemenue norapumMuueckux ypaBHeHUI 2
4 | Pemenue norapupMuuecKux HEPaBEHCTB 2
Pazgea 3. OcHoBbI TpUroHOMeTpHHU. TpUroHomerpnyeckne GQyHKIUH
Cooeporcanue yuebnoeo mamepuana
Tema 7. OcHOBBI 1 | Paguannas mepa yria. [IoBOpOT TOUKM BOKPYT Havyaja koopauHat. OnpenesieHue CHHyca, KOCHHYCa, TAHT€HCa 4
TPUTOHOMETPHH. Y KOTaHI'eHca. 3HaKU CUHYCA, KOCHHYCA, TAHI'€HCA U KOTAHT'€HCa 110 YETBEPTSM.
Tpuronomerpuyeck 2 | 3aBUCHUMOCTb MEXy CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHI'€HCOM OJHOT'O M TOro ke yriia OCHOBHbIE 4

ne QyHKIHMHU

TpuroHomerpuueckue Toxaectsa. Dopmynsl npusenenus. CHHyC U KOCHHYC ABOMHOro yria. ®opmysibl
IIOJIOBUHHOI'O yIJjia

HpaK‘mull€CKl/l€ 3AaHAMUA
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Tpuronomerpuueckue (GyHKIHUU TNPOU3BOJIBHOTO YIJa, YHCIA. 2
) OCHOBHBIE TPUTOHOMETPUYECKHU E TOKAECTBA. DOPMYIIBI IPUBEACHUS 2
3 CuHyc, KOCHHYC, TAHIT€HC CyMMBI U pa3HOCTH JBYX yrioB. CMHYC U KOCHUHYC JIBOHHOro yria. ®opMmyJsl 2
MOJIOBUHHOTO yTJa.
Cooepoicanue yuebHo20 mamepuaid
Tema 8. 1 | Tpuronomerpuyeckue (PyHKIMH y = COS X, y = sin X, y = tg X, y = ctg X., UX CBOICTBa U rpaduku 4
Tpuronomerpuyeck [IpeoOpazoBanue rpauKoOB TPUTOHOMETPUYECKUX (YHKIIUMA
He YpaBHCHUS H 2 | O6paTHble TpUroHomMeTpuueckue GpyHkunu. Mx cBoiicra u rpaduku. 4
HEpaBeHcTBa 3 | Tpuronomerpuueckue ypaBHeHus. [Ipocrelimme TpuroHOMETpUYECKUE YpaBHEHHUS. 4
4 | OgHOpOIHBIE TPUTOHOMETPUYECKUE YPABHEHMUS. 2
5 [TpuroHomerpudeckue ypaBHEHHS 2
IIpakxmuueckue 3anamus
1 | Tpuronomerpuueckue GpyHKINU, KX CBOWCTBA U TPpaPUKU 2
2 | O6paTHbIE TPUTOHOMETPUYECKHE (PYHKIIUU 2
3 | Pemenue npocTedmx TPUrOHOMETPUYECKUX YPaBHEHHH. 2
4 | PerieHve TpUrOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB: CBOJSIIMECS K KBAJPaTHBIM 2
pelaeMble pa3a0KEeHUEM Ha MHOKUTENH, OJTHOPOJIHBIE.
5 | Pemenue TpuroHOMeTpUYECKUX HEPABEHCTB 2
Pa3nean 4. IIpousBoaHasi U nepBooOpasHas PyHKIHUH
Cooepoicanue yuebHo2o mamepuana
1 | Ilpupamenue aprymenTta. [Ipupamenne ¢pynkunu. OnpeneneHue mpon3BoaHoi. opMyIisl U TpaBUiIa 4
nuddepeHnupoBaHus.
2 | [lonarue o HenmpepbIBHOCTH (YHKIMH. MeTo] MHTEPBAIOB 2
Tema 9. 3 | [IpousBogHas CIOXKHON QPYHKITUN 2
IIpousBoaHasn ['eomerpuueckuii U GU3NYECKUI CMBICI TPOU3BOIHON. Y paBHEHNE KacaTeNbHOM K rpaduKy QyHKIUH. 4
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¢bynkuuu, ee
NpUMeHeHne

MOHOTOHHOCTb (PYHKLIUU. DKCTPEMYM (YHKIIHUH.

Bropas npousBoaHas u €€ pusnueckuii cMbici. BeimykiocTs rpaduka pynkuuu. Touku neperuoa.

HccnenoBanue GyHKIMK U TOCTPOSHHUE rPahuKOB.
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Hpakmuqecmte 3aHAMUA

1 | Beruucnenue npeaenon 2
2 | BbruucneHue npou3BOIHBIX 2
3 | MoHOTOHHOCTH QYHKIIUHU. DKCTpEeMyM (DYHKIUU. 2
4 | BemykiocTs rpaduka pyHkuuu. Touku meperuoa. 2
5 | lepBooOpa3znas. Heonpenenéuublii uuTerpai u ero ceoiicrsa. OCHOBHbIE (POPMYJIIBI HHTETPUPOBAHUS. 2
Cooepoicanue yuebno2co mamepuana
1 | IlepBooOpa3nas. Heonpenenéuuplii HHTErpaji u ero ceorictBa. OCHOBHBIE ()OPMYJIBI HHTET PUPOBAHMUS. 4
2 | VlHTerpripoBaHne METOJIOM 3aMEHBI IEPEMEHHOM. 2
[lonsitue 00 ompeneaeHHOM HHTErpaje Kak IUIOIIAAu KpUBOJIMHENHHOW Tpanenuu. OCHOBHbBIE CBOMCTBA 4
Tema 10. 3 OIpEENEHHOI 0 HHTEr paia.
IHepBooOpa3nas 4 | BpiuuciieHue onpeaenéHHoro HHTerpaja MeToaMu 3aMeHbI TIEPEMEHH OH. 2
bynkuun, ee | [Ipakmuueckue 3anamus
npUMeHeHHue 1 | Heonpenenénuplit uuTerpal. 2
2 | OnpenenéHHblii HHTErpall. 2
3 | Beruucnenue miomasnen miockux Guryp. 2
4 | OnpeneneHHbI UHTETpall B )KU3HU 2
Paznea S. IIpsiMmble HIJIOCKOCTH B IPOCTPAHCTBE
Cooepoicanue yuebHo20 mamepuand
OcHOBHbIE TOHATUA cTepeoMeTpuu. PacnonokeHue mpsMbIx U Itockocreil. [lapamnenbHOCTh
I mockocreit
Tema 11. Hpsimete n [TapayieabHOCTh NPAMBIX, IIPIMON U TIOCKOCTH, TUIOCKOCTEH. TeTpasap 1 mapajuleenurien 4
IUIOCKOCTH B 2
NPOCTPAHCTBE
3 | IlepneHAUKYyISIPHOCTD MPSAMBIX, IPAMOM U INIOCKOCTH, INIOCKOCTEN. [Ipu3HaK nepneHiuKyIspHOCTH NPSMON U 2
MJI0CKOCTHU
4 |Ilepnenaukynsp u HakiaoHHas. TeopemMa O Tpex MEPHEHAUKYIIPAX. YTOJI MEKAY NPSIMOM U INIOCKOCTBIO. 4
VYros Mexy IIIOCKOCTSIMHU.
Ilpakmuueckue 3anamus
1 | PacrionoxkeHue npsAMbIX U IUIOCKOCTEN 2
2 | [lepneHAMKYISPHOCTH NPSIMBIX, PSIMOM U IIIOCKOCTH, TJIOCKOCTEN 2
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3 | Teopema o Tpex NepHeHAUKYISPaX. YTOI MEKAY HPSMOM U TIIOCKOCTHIO. 2
4 | IlapannensHble, NEPIEHAUKYISPHBIE, CKPELIUBAIOIIUECS MIPIMbIE 2
Cooepoicanue yuebHo20 mamepuand
1 JlexkapToBbl KOOpIMHATHI B MpocTpaHcTBE. PaccTosHue Mexnay AByMs ToukamMu. KoopauHaTel cepenuHbl 4
OTpe3Ka
Tema 12. 2 | Bekropsl B mpocTpaHcTBE. YTOI MEXy BeKTopaMu. CKaJIipHOE MPOU3BEIEHUE BEKTOPOB 2
Koopaunarnl n
IIpakmuueckue 3auamus
BEKTOPbI
1 | [lexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
2 | Yroun mexny Bekropamu. CKaJIsIpHOE IPOU3BEIEHNE BEKTOPOB
Pasne 6. MHOrorpaHHNKHY | TeJa BpalleHus
Tema 13. Cooepoicanue yuebHo20 mamepuand
MHOrorpaHHMKHU 1 MHororpaHHuk 1 ero cocrapstonme. [Ipusma, ee cocraBistonue, cedenue. [Ipsmas ¥ npaBuiibHas
TeJ1a BpaleHHs] npusmsbl. [lapannenenunen, kyo. bokoBas 1 moaHast MOBEPXHOCTh PU3MBIL.
2 | Ilmpamupa, ee cocraBisiromue, cedenue. IlpaBunbHas nupamuaa. YcedeHHas nupamuga. bokoBas u
IIOJIHAsI TIOBEPXHOCTh NUPAMU/IbI
3 | IIpaBusibHBIE MHOT OTPAaHHUKH, UX CBOKCTBA 2
Ilpakmuueckue 3anamus
1 | CpoiicTBa MpHU3MBbI U TapaJlICICIUIEAA. 2
2 | CBoiicTBa mupamMuabl. )
3 | YceuenHas nupamuia. 2
Cooepoicanue yuebHo20 mamepuana 2
1 | Ionstue 06 o6veme Tena. OOBeM mpsMOyroibHOro napajuienenumnena. Oovem kyda. O0bemMbI TPAMOit 4
npu3Mbl 1 nuiauHapa. O0bembl mupaMubl U KoHyca. O0beM mapa
2 | [lonsTtue o cummerpuu B mpocTtpaHcTse. [Ipumepsl cumMeTpuii B mpodeccuu 2
Ilpakmuueckue 3anamus
1 | HmmmHap, KOHYC, YCEUEHHBIM IWINHIP, YCEYEHHBIH KOHYC 2
2 | llap u chepa 2
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3 | O6bembl 1 IIIOIIAIU TOBEPXHOCTEH Te 2
4 | [Ipumepsl cumMmeTpuii B mpodeccuun 2
Paznen 7. BepoSITHOCTB M CTATUCTHKA
Cooepoicanue yuebHo20 mamepuand
Tema 15. 1 | OcHOBHBIE TOHATHSI KOMOMHATOPUKH. 4
JIeMeHThbI 2 | CobbITHE, BEpOSITHOCTD COOBITHS. CIIOKEHHE U YMHOKEHHE BEPOSTHOCTEH 2
KOMOHMHATOPUKH, 3 | JuckpeTrHas ciy4aiiHas BEJIMUYMHA, 3aKOH €€ paclpeeieHusl. 2
CTATHCTUKH H IIpakmuueckue 3anamus
Teopuu 1 | DnemeHTbl KOMOMHATOPUKU. DJIEMEHTbI CTATUCTUKU U TEOPUU BEPOSATHOCTEH 2
BeposITHOCTE BeposiTHOCTD B IpoheccnoHanbHbIX 3a1a4ax 2
3 | CocraBneHue TabIuL U UarpaMM Ha PaKkTUKE 2
MaxkcumanbHas yyeOHasi Harpy3Ka 234
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3.YCJIOBUSI PEAJIM3AIIMM PABOYEM ITPOIPAMMBI YYEBHOI'O
IMPEAMETA

3.1. [Ina peanusauuud nporpaMmbl y4eOHOro mnpeaMeTra JAOJAKHbI ObITh
NpeayCMOTPEeHbI Clleyolue creuaabHble NOMelleHUs

Peanuzanusa nporpammbl yueOHOro nmpeamera TpeOyeT Halnyus ydyeOHOro kaOuHeTa
MaTEeMaTHKH.

O6opynoBanue yueOHOT0O KaOMHETa:

- IOCa/I0YHbIE MECTA MO KOJIMYECTBY 00YyJarOUuXcs;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT Y4eOHO-HaIJIAHBIX TTOCOOUIA;

- 3aJJaHUs AJIs1 KOHTPOJIbHBIX PadoT;

- Ipo(heCcCUOHATIBLHO OPUEHTUPOBAHHBIE 33 JaHUS;

- MaTepuabl FIK3aMeHa.

TexHnueckue cpeacTBa 00y4eHUs:

- IEPCOHAJIbHBIN KOMIIBIOTEP C JIMLIEH3UOHHBIM ITPOrPaMMHBIM 00€CIICUEHUEM;

- IPOEKTOP C 3KPAHOM.

3.2. UndopmanuoHHoe odecriedyeHue 00y4eHust

OCHOBHBIE UICTOYHUKH

1. Jamasa A.A. Maremaruka: yaeOHUK. — 6-¢ n31. — MockBa : UTHOPA-M, 2022.
— 544 ¢. — (Cpennee npodeccuonanbHoe oopa3oBanne). — ISBN 978-5-16-016727-
6. — URL.: https://znanium.com/catalog/product/1850433

2. I'puropreB B.I1. Maremaruka: yueonuk st CIIO. / B.IL I'puropses, FO.A.
Hyounckuii. — 12-e uza., crep. — Mocksa : Akanemus, 2022. — 316 ¢. — ISBN
978-5-4468-5103-2. — URL: https://www.academia-
moscow.ru/student/catalog/18292/

I[OHOJIHHTGJILHLI@ HNCTOYHHNKH.

1. Criupuna M.C. MaremaTuka: cOOpHUK 3a7a4 C PEIICHUSIMU: Y4eOHOe TOcCoOue ISt
CIIO. / M.C. CnupuHa, [1.A. Cniupun. — 5-e usn., crep. — MockBa : Akajgemus,
2022. — 430 c. — ISBN 978-5-4468-5104-9. — URL: https://www.academia-
moscow.ru/student/catalog/18293/
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O
IHPEAMETA

KOHTpOJ'II; N OHOCHKa PC3YyJIbTATOB OCBOCHUA IIPCAMCTAa OCYHICCTBIIACTCA
npernoJaBarcjiicM B IPOLECCCC MPOBCACHUA IIPAKTHYCCKUX 3aHHTHfI, TCCTUPOBAHUIA, a

TAK)KE€  BBIMOJHECHUA 06yqa}0HII/IMI/IC$[ WHIVMBUYAJIbHBIX  3aJlaHUM, MPOCKTOB,
HCCJIEIOBAHUM.
dDopMbI M1 METOABI KOHTPOJISA
Pe3yabTarsl 00yueHust p A P
pe3yabTaToB 00yYeHust
OcBoeHue coapepxaHusi yueOHoro mnpeamera | OCHOBHbIE — METOJbI KOHTPOJIA
«MaTteMaTuKa oOecrieunBaer JOCTUIKEHUE | 3HAHWI: TEKyLIUH, IEPUOAUIECKAN U
00yYarOIIMMHUCS CIEAYIOINX PE3yIbTaTOB: WUTOTOBBIN KOHTPOJIb.
JAUYHOCMIHbBIX:

cpopMHUPOBAHHOCTb MPECTABIEHUNH O MaTeMaTHKe
KaK YHUBEpCaJbHOM S3BIKE HAayKH, CpEICTBE
MOJIEJIMPOBaHUS SIBJICHUW M IPOLECCOB, HUIEAX U
METOJ]aX MaTeMaTUKU;

IOHMMAaHHE 3HAYUMOCTH MaTEeMaTHKH JJIsl Hay4HO-
TEXHUYECKOro  Iporpecca, c(HOpMHUPOBAHHOCTh
OTHOUIEHUS K MaTeMaTHKe Kak K  4YacTu
00111e4€eI0BEYECKOM KYJIbTYpPhl Yepe3 3HAKOMCTBO C
HCTOPHEH pa3BUTHS MATEMaTUKH, SBOJIIOLIMEN
MaTeMaTHYEeCKUX HJIEH;
pa3BUTHE JIOTMUYECKOT 0
IPOCTPaHCTBEHHOIO BOOOpaKeHus,
aJIrOPpUTMHYECKON KYJIBTYPBI, KPUTUYHOCTH
MBIIJICHUS Ha yPOBHE, HEOOXOJUMOM JJIs OyayIien
npodeccroHaIbHON JesITeIbHOCTH, 1S
IPOJIOJDKEHUST 00pa30BaHUS U CaMOOOPa3OBaHUS;
OBJIQZICHME  MAaTEeMaTMUYECKMMM  3HAaHUAMU U
YMEHUSIMH, HEOOXOAMMBIMH B  IIOBCEIHEBHOU
KHU3HHU, JUISI OCBOEHHS CMEXKHBIX €CTECTBEHHO-
Hay4HbIX TV CLUIUIAH u JUCLHUIUINH
npo(ecCHOHANBHOTO  IUKJIA, JUIsl  IOJy4eHUs
oOpa3zoBaHusi B  00JacTAX, HE TPEOYIOIIHX
yriay0JIeHHOW MaTeMaTH4eCKON MOArOTOBKHY;
TFOTOBHOCTh U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM
Yycle caMooOpa30BaHUIO, HAa MNPOTSLKEHHWU BCel
KHU3HH; CO3HATEIbHOE OTHOLICHHE K HETIPEPhIBHOMY

MBIIIJICHHN A,

00pa30BaHUIO KaK YCIIOBHUIO yCHELIHOU
npodeccruoHanbH ol u 0O111ECTBEHHOM
JEATEIIbHOCTY;

TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIHHON
TBOPYECKOW U OTBETCTBEHHOW 1€ TEIbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOM pabore,
COTPYAHUYECTBY co CBEPCTHUKAMU B
00pa3oBaTeILHOM, 00II1eCTBEHHO MOJIE3HOM,

Texkymmid KOHTPOJIb MIPOBOJIUTCA B

dbopme:

— YCTHOTO OIpOCa;

— THUCBMEHHOTO orpoca
(camocToATETHHON u
KOHTPOJILHOM paboThl);

— TPOBEPKHU BBITTOJTHEHUS
MTUCHMECHHBIX JIOMAIITHAX
pabor;

— TECTUPOBAHUS IO TEMaM.
[IpoBepka MOYXKET OBITBH
WHAUBUAYAIbHOW, (QPOHTANBHOW U
KOMOWHHPOBAHHOIA.
Ilepuoguvecknii  KOHTPOJb B
dopme:

NUCbMEHHON pabOThl MO KaXaA0My
pasneny npeamMmera.

®opma MPOMEKYTOUHON
aTTeCTalluH, YCTaHOBJICHHAS
y4eOHBIM TIUTAaHOM B  KoHIe |

cemecTpa — AU(PepeHIUPOBAHHBIN
3a4eT, 2 ceMecTpa — K3aMeH.
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y4eOHO-UCCIICIOBATENILCKOM, TPOSKTHOW U JIPYTUX
BUJIAX JICATEIbHOCTH;

OTHOIIIEHUE K MPOQPECCHOHAIBHON JeSITeIbHOCTH
KaK BO3MOXXHOCTH Y4YacTUs B PCIICHUH JINYHBIX,
O0IIIECTBEHHBIX, rOCYIapCTBEHHBIX,
OO0IIeHAIIMOHANBHBIX TPOOIIEM;

Memanpec)Memelx:

YMEHUE  CaMOCTOSTENIbHO  ONpPEHEsATh L EeNu
NESITETPHOCTA U COCTABJISThH TUIAHBI JESTEIHHOCTH,
CaMOCTOSTENILHO OCYIIECTBIIATH, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh JEATEIBHOCTD; MCIOJIh30BaTh BCE
BO3MOXHBIE pecypchl TSt JOCTHKCHUS
MOCTABJCHHBIX LENed W pealu3alui IUIaHOB
NEeSITeIbHOCTH; BBIOMpATh YCIIELIHBIE CTPATETHU B
pa3IMYHBIX CUTYalLMIX;

yME€Hue MIPOJIYKTUBHO obuaTees u
B3aUMOJIEICTBOBATh B  IIPOLIECCE COBMECTHOM
NEeSITEIbHOCTH,  yYUTHIBATH  TMO3UIHMH  JIPYTUX
YYaCTHHUKOB JeATEIbHOCTH, 3¢ dexkTuBHO
paspemiaTh KOH(IUKTHI;

BIIAJICHUE HAaBBIKAMHU I[1O3HABATEILHOM, Y4eOHO-
HCCIIEIOBATEILCKOM W TMPOEKTHON JESTEIbHOCTH,
HaBBIKAMH DPAa3peIICHUs] MPOOJIEM; CIIOCOOHOCTh U
FOTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY METOJOB
pelIeHus] TMPaKTHYECKHX 3a/ad, M[PUMEHEHUIO
pa3IMYHBIX METOJIOB TTO3HAHMS;

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIBHOM
UH(POPMAIIMOHHO- TTO3HABATEIBHON JEeATEILHOCTH,
BKJIIOYAsl YMEHUE OPUEHTUPOBATHCS B PaA3IMYHBIX
HCTOYHUKAX WH(OpPMAIINH, KPUTUYECKU OLICHUBATH
U MHTEPIPETUPOBATH MH(GOPMAIIHIO, MOTYy4aeMyIo
U3 Pa3INIHBIX HCTOYHUKOB;

BIIQJICHUE SI3BIKOBBIMHU CPEIICTBAMH: YMEHHE SICHO,
JIOTUYHO W TOYHO H3JIaraTb CBOIO TOUKY 3PEHHS,
WCIOJIb30BATh aJI€KBATHBIE S3BIKOBBIE CPEICTBA;
BIIAJICHUE HABBIKAMHU TMO3HABATENHHOU pedrexcun
KaK OCO3HaHMsS COBEpIIAEMBIX JEHCTBUH W
MBICJIMTENIbHBIX TPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMI, IpaHUI] CBOEr0 3HAHMUS W HE3HAHUA,
HOBBIX IMO3HABATENBHBIX 33/a4 W CPEACTB ISl UX
JIOCTHKEHUS,

LEICYyCTPEMJICHHOCTh B TOUCKAX W IMPUHITHH
pelieHui, COOOPa3HTENbHOCTh M HMHTYHIIHS,
Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEACTABICHUII;
COCOOHOCTh BOCHPUHUMATH KPACOTy U TaPMOHHIO
MHUpA;

npeoMemHubIX.

chOpPMHPOBAHHOCTh MPEICTABICHUA O MaTEMATHKE
KAaK 4YaCTH MUPOBOM KyJIbTYpPbl U MECTE MATEMATUKHU
B COBPEMEHHOM MBUJIM3ALUHU, CIIOCO0AaX OMUCAHUS
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SIBJICHUH PpEaJIbHOrO0 MHUpa Ha MaTeMaTHYECKOM
SI3BIKE;

chOpMHPOBAHHOCTh MpeCTaBICHUI 0
MaTeMaTUYeCKUX TIOHATHSAX KAaK  BaKHEHIIMX
MaTeMaTUYECKUX MOJIEISX, O3B OJISIOIINX

OIKCHIBATh U U3Y4aTh Pa3HBIC IPOIIECCHI U SBJICHHUS,
MOHUMAaHUE  BO3MOXHOCTH  aKCHOMAaTHYECKOrO
MOCTPOCHHS MATEMaTHICCKUX TEOPHUHL;

BIIAJICHUE METOJIAMH JIOKA3aTEIbCTB U aJITOPUTMOB
pelIeHHs, yYMEHHE UX TMPUMEHSTh, TPOBOJIUTH
JIOKa3aTeNbHbIE PACCYXKICHUS B XOJE PEIICHUS
3a/1ay;

BIIQJICHUE CTAHJAPTHBIMH TPHEMAMH PEIICHUS

palrOHAJIBHBIX u HppaluoOHaJIbHbIX,
IMOKa3aTCIIbHbIX, CTCIICHHBLIX, TPUT'OHOMCTPUICCKUX
ypaBHeHI/Iﬁ u HCPABCHCTB, nx CUCTEM,
HCIIOJIb30BaAHUC T'OTOBBIX KOMIIBIOTECPHBIX

IIPOrpaMM, B TOM YMCJIE JJIs TIOMCKA IIYTH PELICHUS
U  WUIOCTpAllUM  PEIICHUs  ypaBHEHUH U
HEPABEHCTB;

c(OpMUPOBAHHOCTb I pPEICTaBICHUI 00 OCHOBHBIX
INOHATUAX MAaTEMAaTUYECKOro aHajliu3a MU HUX
CBOMCTBaxX, BJIAJICHUE YMEHUEM XapaKTepU30BaAThb
noBezieHne (PyHKUIUH, UCIOIb30BAHNE TOTYYEHHBIX
3HAaHUM JUIsI ONHCAHMS W aHau3a PEaJIbHbIX
3aBHCUMOCTEH;

BJIAJICHUE OCHOBHBIMU IOHSTHSAMHU O IUIOCKHX H
IPOCTPAaHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, UX
OCHOBHBIX CBOMCTBAxX; C(hOPMUPOBAHHOCTh YMEHUS
pacrozHaBaTb  TeoMeTpudeckue  QUrypbl  Ha
yepTexkax, MOJENIX U B pEaJbHOM MHDE;
NPUMEHEHUE U3YUYEHHBIX CBOWCTB F€OMETPUUYECKHUX
buryp u Gopmyn I pelieHHs] TeOMeTPHUECKUX
3a/1a4 ¥ 3aJa4 C IPaKTUYECKUM COJEP/KaHHUEM;
c(OpMHUPOBAHHOCTb NIPEJCTABJIEHUH O IpoLeccax U
SIBJICHUAX, MMEIOIIUX BEPOATHOCTHBIM Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PpEajJbHOM
MHUPE, OCHOBHBIX IOHSATHUAX 3JEMEHTApHOM TEOpUU
BEPOSATHOCTEH; yYMEHMM HAaXOOUTh M OLIEHUBATH
BEPOSATHOCTH HACTYIJICHUSI COOBITUM B IPOCTEUILINX
MIPaKTUIECKUX CUTYyalMsIX u OCHOBHBIE
XapaKTEPUCTUKH CIIy4alHBIX BEJIUYMH;

BJIAJICHUE HABBIKAMM HCIOJb30BAHUSA T'OTOBBIX
KOMITBIOTEPHBIX IPOI'PAMM IIPU PELICHUH 3a1a4.

®opMa KOHTPOJISA
pe3yabTaToB 00yYeHHsl

Kpurtepun oueHku pe3yJibTaToB
00y4eHmust

[IpoBepounas pabora

«OTJIHYHO»

BBICTABIIsIETCA OOydaromemycsi, eciam pabora

BBIINTOJIHEHA ITOJIHOCTBIO, UJIU B HEH UMEIOTCS HCCYHICCTBCHHEBIC
OIHI/I6KI/I; Ha Ka4YCCTBCHHBLIC M TCOPCTUYCCKHC BOIIPOCHI OaH
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MIONHBIN, MCUEPNBIBAIOIIUN OTBET JUTEPATYPHBIM SI3BIKOM C
COOJIFOJICHUEM TEXHHYECKOW TEPMHHOJIOTMH B ONPEIICIICHHON
JIOTUYECKOH MMOCIEA0BATEIbHOCTH, IPUBOAUT HOBBIE TPUMEPHI,
YCTaHABIMBAET CBSI3b MEXKIY U3YYaeMbIM U paHEe U3YICHHBIM
MaTepHaJioM MO0 KypcCy, YMEeT MPUMEHHTh 3HAHUS B HOBOU
CHTYyaIlUH;

«XOpOIIO» BBICTABISETCS oOOydammeMmycs, ecaum pabora
BBIMIOJIHEHA MOJIHOCTHIO WM He MeHee ueM Ha 80 % oT o0bema
3a/laHusl, HO B HEW WMEIOTCS HEJ0YEThl U HECYIECTBCHHBIC
OIMOKHU; OTBET Ha KAUYECTBEHHBIC M TEOPETUUECKHUE BOIPOCHI
YIOBJICTBOPSICT  BBIIMICTIEPEUYHUCIICHHBIM  TPEOOBAaHUSM, HO
COZIEP)KUT HETOYHOCTH B U3JIOKEHUU (PAKTOB, OMpPENENICHUH,
MOHATHI, OOBSCHEHUM B3aWMOCBS3€H, BBIBOAAX U PEHICHUHU
3a/1a4u; YYalluiicsi HCHBITBIBAET TPYAHOCTH B MPUMEHEHUU
3HAaHUI B HOBOH CUTYyalluy, HE B JOCTATOYHOM Mepe NCIONIb3yeT
CBSI3U C paHee U3y4EHHBIM MaTEPHUAJIOM.
«yIIOBJIETBOPUTEIILHO» BBICTABISETCA OOYyYaIOUIEMYCs, €CIU
BBITIOJIHEHA B OCHOBHOM BEpPHO (00BEM BBINOJTHEHHOW YaCTH
COCTaBJISIET He MeHee 2/3 oT obuiero oobeMa), HO JOMYIEHBI
CYLIECTBEHHbIE HETOYHOCTH; OOydaromuics OOHapyKUBaeT
[IOHMMaHHE y4eOHOro MaTepuaa py HeA0CTaTOYHOM! MOJTHOTE
YCBOEHUSI TIOHSATUW W 3aKOHOMEPHOCTEH; yMEET IMPUMEHSThH
MONyYeHHbIC 3HAHWS TPH PEIICHHWH NPOCTHIX 3a1ad ¢
UCIONB30BAHUEM TOTOBBIX (OpMYI, HO 3aTpydHSETCS MpH
pEIICHNH Ka4YeCTBEHHBIX 3a/71a4 M CIOKHBIX KOJMYECTBEHHBIX
3a/a4, TpeOyrmmX npeodpazoBanus GopMyII.
«HEYJIOBJIETBOPUTENHHOY» BBICTABIIECTCS 00yUaromeMycsl, €ClIu
paboTa B OCHOBHOM HE€ BBINMOJHEHA (00BEM BBHITIOJTHEHHON
gacTu MeHee 2/3 oT obmiero oobeMa 3aanus); 00yJaroIHiics
MOKa3bIBAET HE3HAHUE OCHOBHBIX IOHSTHH, HEMOHUMAaHUE
M3YYEHHBIX 3aKOHOMEpPHOCTEH M B3aMMOCBs3ed, HE yMeeT
penaTh KOJINYECTBCHHBIC M KAUECTBCHHBIC 3a/1aUH.

TectupoBanue

OnenuBaercs  audPepeHIUPOBAHHO B COOTBETCTBHU  C
KPUTEPUSMHU OLIEHOK (CM. TabIuUIy U3 1.5)

YcTHBIN onpoc

«OTJIMYHO» BBICTaBJIsETCA OO0Y4YarOLIEMyCsl, €CIM OH IOJIHO
pacKpbLI colepxaHue Martepuaia B obbewme,
MPEIYCMOTPEHHOM  NPOrpaMMOM;  M3JIOKWI  MaTepuai
IPAaMOTHBIM  SI3BIKOM B ONpPEACIICHHOM  JIOTMYECKOH
IIOCJIEIOBATEIbHOCTH, TOYHO HCIIOIBb3YS MAaTEMaTUYECKYI M
CHCLMAIU3UPOBAHHYI0 ~ TEPMHHOJIOTHIO U CHUMBOJIMKY;
IPaBUJIBHO BBIMOJHUI Tpaduueckoe H300paxKeHHe U HHbIe
YepTeXH U TpadUKH, COMyTCTBYIOIINE OTBETY; IIOKA3aJl yMEHHE
WJUIIOCTPUPOBATh TEOPETHUYECKUE ITOJOKEHHUSI KOHKPETHBIMHU
IIpUMEPAMM, IPUMEHATb HX B HOBOM CHUTyallMM IIpU
BBIIIOJIHEHUH IPAKTUYECKOrO 3aJlaHUsl; MPOJEMOHCTPUPOBAI
YCBOCHHME paHEE H3Y4YEHHBIX COIYTCTBYIOIIUX BOIIPOCOB,
cpOpMHUPOBAaHHOCTH W YCTOMYMBOCTH HCIIOJIB3YEMBIX MpH
OTBETE YMEHUH M HaBBIKOB;, OTBEYA] CAMOCTOSTENLHO O€3
HaBOJSIIIMX BOIIPOCOB.
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«XOPOIIO» BBICTABIISIETCS 00YYAIOIIEMYCs, €CITH OTBET MMEET
OJIMH U3 HEJOCTATKOB: B HM3JIOKECHUH JOMYIICHbI HEOONbIIHE
po0eITbl, He MCKA3HUBIIUE JIOTHYECKOT0 U HH(POPMAITHOHHOT O
COIEp)KaHUSI  OTBETA; HET  ONPENCICHHOH  JIOTMYEeCKOH
MOCJIeIOBATEIbHOCTH, HETOYHO U CIIOJIb3YeTCS
MaTeMaTH4YeCKass ¥ CIENHATU3UPOBAHHAS TEPMUHOJIOTUS H
CHMBOJIMKA; JOMYIIEHbl OJWH-ABA HEIOUeTa MPU OCBEIICHUH
OCHOBHOT'O COJIEpKaHUs OTBETA, UCITPABIICHHBIC 110 3aMEYaHHIO
MperojaBaTesnis; JOMyIIeHbl omuoOka wim 0Oojiee JABYX
HEJIOYETOB MPH OCBEIICHUH BTOPOCTEICHHBIX BOIMPOCOB WU B
BBIKJIaJIKAX, JIETKO UCIPABJICHHBIC 0 3aMEYaHUIO WA BOIIPOCY
MperoaBaTers.

«yIIOBJIETBOPUTEIILHO» BBICTABISETCS OOYyJarOMIeMycCs, €CIH
HEMOJHO HWJIM HEMOCIIENOBATEIbHO PACKPBITO COJEpKaHUE
MaTepHaia, HO oKa3aHo o0lee TOHMMaHKE BOIPOCa, UMENUCh
3aTpyIHEHHUS WM JONYIICHbl OIKMOKH B ONpPEICICHUH
MOHSATHI, WCHOJb30BAHUU TEPMHUHOJIOTHH, YepTeKax, OJIOK-
CXeM W BBIKJIAJKaX, WCIPABICHHBIE TIOCIE HECKOJIbKUX
HABOJMIIMX BOMPOCOB TPENOAABATENS; OOydarommics He
CIIpaBWJICSI C TPUMCHEHUEM TEOPUU B HOBOH CHUTYAIlMH IIPU
BBITIOJTHCHUH TTPAKTHYECKOT0 3aIaHHsI, HO BBITIOIHIUT 3aaHHs
00513aTEILHOTO YPOBHS CIIOXKHOCTU TI0 JIaHHOW TeMe; MHpH
3HAaHUU TEOPETHYECKOr0 MaTepuaja BbIABICHA HEIOCTATOUHAS
chopMHUPOBAHHOCTh OCHOBHBIX YMCHUN M HABBIKOB.
«HEYJIOBIICTBOPUTEIHHOY» BBICTABIIACTCS 00yUJaIOMIEMYCsl, €CIIN
HE PAcCKphITO OCHOBHOE COJEpXKaHHE y4eOHOro Mmarepualna,
OOHApY)XCHO HE3HAHHWE WM HEMOHWMAaHUE O0YyJaroIMMCs
Oonbiieil umm Hanmbosiee BaXKHOM YacTu y4eOHOro maTepHuala;
JOMyIIEHbl ~ OMMOKM B  ONpEACNeHUH TOHATHH, WpH
UCIONb30BAHUU TEPMHHOJIOTHH, B YEpTEXKaX, OJIOK-CXeMax U
WHBIX BBIKJIAJIKAX, KOTOPBIEC HE UCIPABJICHBI TOCIIE HECKOJIBKUX
HABOJISIIMX BOITPOCOB MPEIOaBATES.
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5. ®OHJAbI OIEHOYHbIX CPEJACTB

1 cemecTp 00yueHusi. @opma koHTpOIs — «/Ipyrast gopma KOHTP0JIs»

1. TloHsTHE YHCIIa U YUCITIOBBIX MHOXKECTB.

2. Kopuu u crenenu. KopHu HaTypaabHOM CTENEHH U3 YUCIa U UX CBOMCTBA.

3. CreneHb ¢ pallMOHAIBHBIM U JICUCTBUTENBHBIMH MTOKA3aTEISIMU, €€ CBOWCTBA

4. Onpenenennie uucioBoit  ¢ynkums. ['padux  dyaxnun. Ilpocreitmue
npeoOpazoBaHusi rpa@uKoB G yHKIIHM.

5. CaoiicTBa (pyHKIIMII: MOHOTOHHOCTh, OTPAaHUYEHHOCTh, YETHOCTH M HEYETHOCTD,
MEPUOIUYHOCTb.

6. OOpatubie pyHkuu. ['paduk oOpaTHOM QyHKINU.

7. Crenennass ¢yHKuus y = x? ¢ HarypajbHBIM IIOKa3aTelIeM CTEIEHH, €€

rpaduK1 U CBOMCTBA
1
x2" e€ rpaduK U CBOMCTBA

— oy n-1 _ 1
9. Crenennast QyHKIIHS x#"~1 o€ rpaduk U CBOMCTBA

—2n

}I:x =

*

CrerneHHas pyHKIIUS

m . o
10. Crenennas pyHkuus y = x", ede r = — 1, x>0 e€ rpaduk 1 cBOMCTBA
m . )
11.Crenennas pynkuus y = x’, 20e 0 < —< 1, x> 0. e€ rpaduk 1 cBOMCTBA
m o )
12.Crentennast pyHkmmst y =x", r = — —e rpaduk u cBOMCTBa

13.Iloka3atenbHas pynkuus y=a*, rae a>0, a#l, e€ rpaduk u cBoiicTBa
14.TTokazarenpHas ¢pyHkuus y=a*, rae 0<a<l, e€ rpaduk u cBoicTBa
15.®ynkuus y= logax, rae a>0, a#l, e€ cBoiicTBa u rpaduk.
16.®yukuusa y= log.x, rae 0<a<l, e€ cBoiicTBa u rpaguk.

17.11lousarue norapudma. CpoiictBa 10orapupmos.

18.ITonsitue norapudma. JlecsiTuuHbIe U HAaTypaJIbHBIC JTOTapU(PMBI.
19.JlorapupmMupoBaHye U TOTEHIUPOBAHUE BBIPAKECHU.

20.Pemenne noka3arenbHbIX YPABHEHUN.

21.Pemenune noka3areabHbIX HEPABEHCTB.

22 .Penienue norapu(ppMuyYeCKUX ypaBHEHHM.
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23.Pemienue norapu(pMuyecKux HEPABEHCTB.
24.COoOTHOLIEHHUS MEXIY FPaAyCHON U paIMaHHON MEPAMU YTJIOB.

25.TpuroHomeTpuyecKre (PyHKIIMU YUCIOBOIO apryMeHTa, 3HaK1 UX 3HaYEHUH.

26.CoOTHOIIIEHUS MEXTy TPUTOHOMETPUUECKUMU (DYHKIIMSIMU OJTHOTO apryMEHTA.

2'7.DopMynbI IPUBECHUS.

28. TpuroHomeTpudyeckue QyHKIIMH CYMMBI U Pa3HOCTH JIBYX YTJIOB.
29.TpuronomeTpuyeckre GyHKIMUN JBOMHOTO YyIia.
30.TpuroHomeTpudeckue GyHKIMH TOJIOBUHHOTO apryMEHTa.

31.DopmyIibl MOHUKEHUS CTETICHHU.

32.IlpeobpazoBaHue CyMMbl W Pa3HOCTH OJHOMMEHHBIX TPUTOHOMETPHUYECKHX

¢GbyHKIMN B IpoU3BEICHHE.
33.Tpuronomerpudeckas pyHkius » =51 "e€ rpaduk u cBoicTBa.

Y =C0SX

34. TpuroHomeTrpuueckast GyHKIUs , €€ rpaduk u CBOICTBA.

35.Tpuronomerpuueckas YHKIHUA Y=g e€ rpa)uK U CBOMCTBA.
9
36.TpuronomMerpudueckas KOouda y=c €€ rpa)uK U CBOMCTBA.
YH 8 ,

37.IlonsTie apkkoTanrenca uucna. Oynkuus Y = 9CC8Y o8 rpaduk u cBoiicTBA.

y = arccigx

38.IlonsATHEe apkKoTaHreHca yncia. OyHKuus , €€ TpaduK U CBOIMCTBA.

39.IlonsTue apkcunyca uyncia. OyHKIus y = arcsin x,e€ rpa@uk u CBOMCTBa.
40.ITonsitue apkkocunyca yucna. OyHKuus y = arccos x , €€ rpaguk 1 CBOHCTBA.

41.Pemenune npocTeHIMX TPUTOHOMETPUYECKUX YPABHEHUM.

42 .PenieHre TPUTOHOMETPUYECKHMX HEPABeHCTB SIN¥ < ¢, SinX>d.

43 PerieHre TPUTOHOMETPUYECKHMX HEPABEHCTB OS* <d, COSX >d.

44 Penienye TPUTOHOMETPUUYECKUX HEPABEHCTB &% <d, 18¥>d.
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45 PelmeHne TPUrOHOMETPHIECKMX HEPABEHCTB C/8% <4, clgy > a.

Kaprouka 3ananus «/{pyrast gopma KOHTP 0J1sD»

1. Tlousitme norapudma. CoiictBa gorapudmos. [lonstue norapudma. JleciTuaHbie U
HaTypaJbHbIE Jorapu(dMbI

2. Pemienue npocTedMx TPUTOHOMETPUUECKUX YPaBHEHUM.

3. Haiitu o6nacTh 3HaUCHMI CTETIEHHON (QYHKIIUHN U TTPOYUTATD €€ Irpaduk:
y=x?

y=x"*

2 cemecTtp 00y4eHuss. PopMa KOHTPOJIA — « IK3aMEH»

b=

0.

Bormpocs! 115 poBeieHNs 9K3aMEHa 3a 2 CeMeCTp
o AucuuIuimee «MaremaTuka»

IloHsATHE YKCIIa U YUCIIOBBIX MHOYKECTB.
Kopnu n crenenn. KopHu HaTypaibHOM CTENEHU U3 YHCIIA U UX CBOMCTBA.
CreneHb ¢ pallMOHAIILHBIM U ACHCTBUTEIbHBIMU OKA3aTENAMH, €€ CBOMCTBA
Onpenenenne uucinoBodl  ¢ynkums. ['padux  dynxuun. Ilpocreiimue
npeoOpazoBaHus rpa@uKoB G yHKIIHM.
CgoiicTBa (yHKIIMI: MOHOTOHHOCTb, OTPAaHUYEHHOCTh, YETHOCTh U HEYETHOCT,
IIEPUOUYHOCTb.
Oo6patnbie pyukiun. ['padux obpaTHON QyHKIIUY.
Crenennass QyHkuuss y = x” ¢ HarypajJbHBIM IIOKa3aTeJIeM CTEIEHH, €€

rpaduK1 U CBOMCTBA
}I =X = % . o
CreneHHast QyHKIHUS x*" e€ TpauK U CBOWCTBA
— oy n-1 _ 1
CreneHHast GyHKITUS x2"~1 o8 rpauK U CBOWCTBA

m o )
10. Crenennast pyHKmmst y = X', ede r = —> 1, x>0 e€ rpaduk u cBOMCTBA

m . )
11.Crenennas pynkuus y = x’, 20e 0 < — < 1, x> 0. e€ rpaduk u cBOMCTBa

m o )
12.Creniennas pyHkmust y =x', r = — —e rpaduk u cBOMCTBa
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13.ITokazarenpHas pyHKuus y=a*, rae a>0, a#l, e€ rpaduk u cBoiicTBa
14.TlokazatenpHas pyHkuus y=a*, rae 0<a<l, e€ rpaduk u cBoiicTBa
15.®ynkuns y= log.x, rae a>0, a#l, e€ cBolicTBa U rpaduk.
16.®dynxums y= log.x, rae 0<a<l, e€ cBoiicTBa U rpaduk.
17.1louarue norapudma. CoiicTBa 10rapupmos.

18.IlonsiTre norapugma. Jlecatnunbie U HaTypajJbHbIE JOrapUu(pMBI.
19.JIorapudmMupoBanme U MOTEHIIUPOBAHUE BHIPAKCHUH.
20.Pemienne nokasarebHbIX YPaBHEHUN.

21.Pemienue nokasaTeabHbIX HEPABEHCTB.

22 .Pemenue norapupMuueckux ypaBHEHHI.

23.Pemienne norapu(pMuyecKux HEPABEHCTB.

24.COOTHOILIEHHS MEXTY T'PaAyCHON U PaIuaHHON MepaMu YIJIOB.

25.TpuroHomeTpuyeckre PyHKIIUU YUCIOBOTO apryMEHTa, 3HAKU X 3HAYCHUH.

26.CoOTHOIIIEHUS MEXTy TPUTOHOMETPUUECKUMU (DYHKIIMSIMU OJTHOTO apryMEHTA.

2'7.DopMynbI IPUBENCHUS.

28.TpuronomeTpuueckre GyHKIIUU CYMMBbI U PA3HOCTH JIBYX YTJIOB.
29.TpuroHomeTpuyeckre PyHKIUU JBOMHOrO yria.
30.TpuroHomeTpudyeckue PyHKIMH ITOJIOBUHHOT'O apryMEeHTa.

31.DopmyIibl MOHUKEHUS CTETICHHU.

32.IlpeoOpazoBaHnre CyMMBI W Pa3HOCTH OJHOMMEHHBIX TPUTOHOMETPHUECKUX

(GYHKIMIA B IPOM3BE/ICHUE.
33.Tpuronomerpudeckas pynknus ¥ =S¥ e rpaduk u cBolicTBa.

Y =C08X "e€ rpaduk u CBOMCTBA.

34 . Tpuronomerpudeckasi GyHKITUS
35.Tpuronomerpuueckas Gynakuus ¥ =8 eg rpaduk u cBoiicTBa.

36.Tpuronomerpuueckas Gynkuus ¥ = /8% | eé rpaduk u cBoiicTBa.

37 ITonsiTHe apKKoTaHTeHca uncna. Pynkims ¥ = YCC8Y | e rpaduk 1 cBOCTBA.
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38.IloHsTHE apKKOTaHTeHca ynciaa. OyHkius Y = @CCigY o8 rpaduk U cBOMCTBA.

39.11lonsTue apkcunyca uyncna. OyHKIus y = arcsin x,e€ rpa@uk u CBOMCTBRA.
40.ITonsTre apkkocunyca yucia. OyHKIus y = arccos x , €€ rpaduk U CBOWCTBA.

41.PeueHrie NpOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.

42 PeleHne TPUrOHOMETPUIECKMX HEPABEHCTB SIY <4, Smx >d.

43 .PeleHne TPUrOHOMETPUIECKMX HEPABEHCTB 0S¥ <d, COSX>d.

44 PenieHre TPUTOHOMETPUYECKHMX HEPABEHCTB ‘&¥ <d» 18¥>d.

45.Pellienye TPUTOHOMETPUUECKHX HEPABEHCTB Cl8¥ <4, ¢lgx > a.

46.I1penen pyHKIIMM B OECKOHEYHOCTH.

47.Bpruncrnienne  npenena  (GyHkuumu B Touke.  [IpaBuna  packphITHA

0
HEOIIPEEIEHHOCTH BUAA A

48.Bruncrienue mpenena (yHkuuum B OeckoHewHocTd. [IpaBuna packpbITus

o0

HEONPEAECTIEHHOCTEN BHUIA @ u ®©—%.

49.1TpousBoHas PyHKIMH, €€ T€OMETPUUECKUN U PUZNYECKUIN CMBICII.

50.IIpaBuna nuddepeHIPOBaHUS CYMMBI, Pa3HOCTH, MPOU3BEJICHHUSA, YAaCTHOTO
nBYyX QyHKIMM. YpaBHEHHE KacaTeabHON K rpaduKy ¢ yHKIIUH.

51.IIpaBuno nuddepeHupoBanus CI0KHONU (PYHKITUH.

52. ®opmynsl AuddepeHInpPOBaHNUS.

53.YcnoBus Bo3pacTaHusi U yObIBaHUS (DYHKIIMH.

54. DxcrpemyM (yHkuuun. MccnegoBanue (QyHKIIMU Ha 3KCTPEMYM C MOMOIIBIO
[IEPBOU MPOU3BOIHOM.

55. Bropast mpousBojHas u €€ guiznueckuil cmbici. MccneqoBanue QyHKIMU Ha
AKCTPEMYM C MIOMOIIBIO BTOPOU IPOU3BOIHOM.

56. IlepBooOpasnas. Heonpenen€HHBIN HHTErPal U €ro CBOMCTBA.
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57. OcHOBHBIE (OPMYITBI HHTETPUPOBAHUS.

58.0mnpenenéHHbpIil HHTErpal U €ro reOMeTpUYecKuil cMbICI. OCHOBHBIE CBOMCTBA
OIPENEIIEHHOI0 UHTErpaa.

59. BrluncieHue ONpeAesEHHOIO0 MHTErpajga METOIOM 3aMEHbl INEPEMEHHOM,
(bopMysa HHTETPUPOBAHUS 110 YACTSIM.

60. Beruncinenne mom@anae IMIOCKUX (UTYp C TOMOIIBIO  ONPeneEHHOTO
MHTErpaa.

61. Ilouarue BekTopa. JInHeliHbIle Onepanuy HaJl BEKTOPAMU U UX CBOMCTBA.

62. CxansapHOe MPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

63. Onepanuu HajJ BEKTOpaMH, 3aJaHHBIMH CBOMMHU KOOpAMHATaMu. DopMyIibl
KOOpJIMHAT CEPEAUHBbI OTPE3Ka, PACCTOSHUS MEXKIY ABYMSI TOUYKaMHU, KOCHHYyCa
yria MeXJay BEKTOpaMu B KOOPJIMHATaX.

64. YcnoBHs KOJUDIMHEAPHOCTH U NIEPIEHIUKYIIIPHOCTH BEKTOPOB.

65. OCHOBHBIE TIOHATHS M AKCHOMBI crepeoMeTpuu. CleIcTBUS U3 aKCHOM
CTEepEOMETPUH

66. BzauMHOE pacrnoiokeHue JABYX NpsMbIX B mpocTpaHcTtBe. [Ipu3Hak
NapaIeIbHOCTH MPSIMBIX.

67. BzauMHOE pacnoyioKE€HUe MNpsIMOMl M IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapaIIEIbHOCTH PSIMOM U TJTIOCKOCTH.

68. B3auMHOe pacnosiokeHue IBYX IIOckocTeil. [Ipu3HaKk mapasuiebHOCTH JIBYX
IJIOCKOCTEMN.

69. CyliliecTBOBaHNE MIOCKOCTH, MapAJJICTLHON JAHHOMU MJIOCKOCTH.

70. CBoiicTBa napajuieIbHbIX TIIIOCKOCTEN.

71. Yron mexnay HpsAMBIMH B IIPOCTPAHCTBE. llepneHAMKYISIpHOCTH MNPSMBIX B
npoctpaHcTBe. CBOMCTBO NEPHEHANKYIISIPHBIX IPSIMBIX.

72. Yron MexXIy NOpsIMOM W INIOCKOCTBIO. llepneHauKynspHOCTE HpsIMON M
riockocTu. [Ipu3Hak neprneHIuKyaspHOCTH NPSMOM U TUIOCKOCTH.

73. llepnieHAUKYNISIp ¥ HAaKJIOHHasA. Teopema o TpEX MepneHIUKYIIApax.
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74. Yron Mexay miockocTsMu. [lepnenankyasipHOCTh ABYX miiockocten. [Ipu3Hak
MIEPIEHUKYJIIPHOCTHU INIOCKOCTEH.

75. llapaiienbHOE  TPOCKTUPOBAHME U €ro  cBoiictBa.  OpTOroHaNbHOE
MPOEUMPOBAHME HAa IUIOCKOCTh. [lmomags  OpTOroOHaNbHOW  IPOECKLIMHU
MHOT'OYT'OJIbHUKA.

76.Ilousatue o wmuororpannuke. [lpmsma. Buasl mpusm. O0béM W TUIONIAAb
NOBEpXHOCTH TUpamMuabl. OObEMBI MOJOOHBIX Tell bOKOBas MOBEPXHOCTH
MPSIMOU TTPU3MBI.

77. Ilapannenenurien, €ro BUIbl U CBOMCTBA.

78. IIpsAMOYTOJIbHBIN NapaJJIENENUIE] U €r0 CBOMCTBA.

79. Ilupamuga. Buasl nupamua. CBoiicTBa MapajlieIbHBIX OCHOBAHUIO CEUEHUM B
nupamuge. O0bEM U TUIOMIAIL MOBEPXHOCTH HHUpaMuibl. OOBEMBI MOJOOHBIX
Tell.

80. IIpaBumibHas nupaMuaa. bokoBas MOBEPXHOCTh MPAaBUIBHON TUPaAMU/IBIL.

81. IIpaBryIbHBIE MHOTOTPAHHUKH.

82. Humuunap. Cedenuss nMIMHAPA TUIOCKOCTAMUA. OOBEM U TUIONIA/Ib TTOBEPXHOCTH
LHAJIMHpA.

83. Konyc. Ceuenusi konyca miockocTssiMu. OOBEMBI U TUIOMIAIA TTOBEPXHOCTEH,
KOHYCa, yCEUEHHOI'0 KOHYCA.

84. [llap. Cedenne mapa 1IOCKOCThI0. OO0BEMBI THapa u ero vacteil. [nomanas
cdepnl.

85. KacarenpHass miockocts K mapy. Ilepeceuenue nByx cdep. Brnucanneie u
OMMCAHHBIE MHOTOTPaHHUKH.

86.Ilonatue o coObITUsAX. Buasl ciydailHeIX coObITHil. YacToTa U BEpOSITHOCTH
COOBITHSI.

87. Dy1leMEeHTbl KOMOMHATOPUKH.

88. Teopembl CII0KEHHSI U YMHOKEHHS BEPOSITHOCTEN.

89. ®opmyiibl TOJHOW BepoATHOCTH, balieca. @opmyina beprynu.

90. MareMaTu4eckoe OKUAaHuEe U JUCIIEPCHUSL.
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HpHMep OK3aMCHAaITMOHHBIX OMJICTOB:

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHMS POCCUNCKON OEJEPALIM
DOEJEPAJIBHOE I'OCYAJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE YUPEX/IEHUE
BBICHIET'O OBPA3OBAHNA
«YOUMCKUN VHUBEPCUTET HAYKU U TEXHOJIOT Uiy
WuctutyT cpenHero npogpecCHOHATLHOTO 00pa3oBaHus
IK3aMeHAMNOHHEIH omier Nel
10 JUCHHUIUIMHE «MareMaTrkay

1. Beruucnenus u npeodpa3zoBaHus anreOpanyecKux BBIPAKCHUM.
2. Pemmre HepaBeHcTBO: 2c0s(X) - 1 > 0 Ha mpomexyTke [0; 27].

3. Haiigure npenen: lim (x—0) (sin(5x) / 3x).

[Ipenonasarens E.A. AnexcannpoBa

MHHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU ST POCCUMCKON ®EJIEPALIMN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOPKETHOE OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICILIET'O OBPA3OBAHUS
«YOUMCKU YHUBEPCUTET HAYKU 1 TEXHOJIOT Uiy
HuctutyT cpennero npogecCuoHaILHOTO 00pa3oBaHUs
9K3aMeHANMOHHBbINH OujieT Ne2
o gucuumimbae «MareMaTukay

1. OO0BeMsI 1 jomaaun HOBerHOCTeﬁ TCOMCTPHUUCCKUX TECII.

2. Tlorpaduky dyHkimu y = f(X) onpenenure KOJIMIECTBO TOYEK IKCTpEMyMa Ha
unrteppaie (-3; 4).

3. Pemmre ypaBHeHue: 2°4(2x) - 6 * 2°x + 8 = 0.

[Ipenonasarens E.A. AnexcannpoBa

30



Onenka WHAWBUIYATbHBIX OOpPa30BATENBbHBIX JOCTIDKCHUW TIO pe3ybTaTam
MIPOMEKYTOYHOM aTTeCTallMU IPOM3BOAUTCS B COOTBETCTBUM C YHHBEPCAIBLHOU
IKAJIOM

IIpouent KauecTBeHHas1 OLIEHKA HHANBHUAYAJIbHBIX
pe3yJIbTATUBHOCTH o0pa3oBaTeJIbHbIX 10CTHXKECHU I
(mpaBWJIbLHBIX OTBETOB) 0aJ1 (0TMETKA) BepOAJIbHBIN AHAJIOT
90 +100 5 OTJINYHO
80 +~ 89 4 XOpOIIO
70 +79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIHLHO

Kpurepuu ouenku:

— 90 + 100% (5 GamioB) mpucBanBaeTcsi 00y4aroIIEMYCs, €CIM OH MOJHOCTHIO
BBITIOJTHUJT 33/TaHKE SK3aMEHAIIMOHHOTO OWIIeTa: Jal MpaBUIIbHBIC OTBETHI HAa BCE
BOMPOCHI U PEIINII BCE 3a/1a4U;

— 80 + 89% (4 OGamna) mpucBauBaeTCs OOY4alOIIEMYCs, €CJIM OH IOJHOCTBHIO
BBITIOJTHUJI OJHO MPAKTHYECKOE 3aJaHhe JK3aMCHAIIMOHHOTO OWjeTa W Jaj
MpaBWIbHBIA OTBET HA TEOPETHUYECKUH BOMPOC, JMOO BBHINOIHUI JIBa
MPAKTUYECKUX 3aJaHus, HO HE CMOT IPaBHJIBPHO OTBETUTHh HA TEOPECTUUYCCKHMA
BOTIPOC;

— 70 = 79 % (3 Oamra) mpucBamBaeTcs OOydYarOMIEMYCs, €CJIU OH IOJHOCTBIO
BBITIOJTHUJI OJTHO MPAKTHYECKOE 3aJaHKE YK3aMECHAIIMOHHOTO OMIIETa U JOITYCTHIT
CYIIIECTBEHHBIE ONMMOKH IMPH OTBETE HA TEOPETHUUECKHI BOMPOC;

— wmeHee 70% (2 Oamna) mpucBamBaeTcs OOydJarOIMIEMYCs, €CIM OH HE CMOT
BBITIOJTHUTH HU OJTHOTO MTPAKTUYECKOTO 3aJJaHus dK3aMEHAIIMOHHOTO OWIIeTa.
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6.AJIATITALIUSA  PABOYEM TIPOTPAMMBI JUJII JIAI[ C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbBA (OB3)

AnanTupoBaHHas MporpamMma pa3padaTbiBacTCs IPU HAIWYUM 3asBJICHUS CO
CTOPOHBI OOyu4aromierocs (poauTeneld, 3aKOHHBIX IPEACTaBUTENICH) U MEIUITMHCKUX
MOKa3aHUW (PEKOMEHAAIMAMU TICUXO0JIOTO-MEANKO-TIEIarornueckoil koMmuccuu). s
WHBAJIMJIOB aJaNTHpPOBaHHAs oOpa3oBaTebHAs IIporpamMma paspadaTbiBaeTCs B
COOTBETCTBUU C UHAUBUyAIbHOW MpOrpaMMoi peadbuiuTaluu.
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