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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 mnpeamMera B CTPYKType mNpogeccHOHAIbLHOM

oOpaszoBarteabHoil nporpammbl CIIO:

OO6meoOpa3oBarenbHblii  yueOHbIM mpeamer «MartemaThka» — SBISETCS
o0s3aTeNIbHON  YacThi0  00IIe00pa30BaTEeIBLHOTO  IMHKJIAa  00pa3oBaTEIbHOU
nporpamMbl B cooTBeTcTBUU ¢ PI'OC 09.02.07 UudopmaninoHHbIE CUCTEMBI U
IpOrpaMMHUPOBaHUE.

1.2. lesiu ¥ MUIAHKPYeMBblIe Pe3yJbTATHI OCBOCHUS YUeOHOr 0 nmpeamera:
1.2.1. lleab aucHMIIAHBI

Conmepxanue mporpaMMbl  00111e00pa30BaTEIbHOTO  y4eOHOTO IpeaMera
«Maremarvka» HanpaBICHO Ha JOCTUKEHUE PE3YyIbTaTOB €€ U3Y4YEHHUs B
coorBerctBUuu ¢ TpeboBanusimu PI'OC COO ¢ yderom mnpodecCHOoHATBHON
HarpasineHHoctd PI'OC CIIO nmo cnemumansHoctu 09.02.07 MHbOpMaoHHbIE
CHUCTEMBbI U MPOTPaMMHUPOBAHUE.

1.2.2. leqn u 3agaum npeaMera — TPeOOBaHMSA K Pe3yJbTATAM OCBOCHUS
npeamera:

[To yueObnomy npeamery "Maremaruka" (Birodasi pazaesnsl "Anrebpa u Hadana
Marematudyeckoro anammsa"', "['eomerpusa", "BeposTHOCTh U crartuctHka')
(yriyOJieHHbI YpOBEeHb) TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
yrayOJIeHHOr0 Kypca MaTEMAaTUKH JOJIKHBI BKIIOYATh TPEOOBAHUS K pe3yibTaTam
0ocBOeHHsI 6a30BOT0 Kypca U JAOMOJHUTEITHFHO OTPAXKaTh:

1) yMeHue onepupoBaTh NOHATUSIMHU: ONPEEICHUE, aKCHOMa, TEOpeMa, CIIEJCTBHUE,
CBOMCTBO, MpPH3HAK, JOKA3aTEIbCTBO, PABHOCUJIbHBIE (HDOPMYIMPOBKH; YMEHHE
dbopMynrpoBaTh 00paTHOE W MPOTHUBOIIOJIOXKHOE YTBEP)KICHUE, TPUBOIHTH
MPUMEPHl U KOHTPIPHUMEPHI, HCIOIB30BATh METOJ MaTeMaTH4YeCKOM HHAYKIIUU;
IPOBOJUTh JOKA3aTEIbHBIE pACCYXKAEHUS NPU PpEUICHUH 3a/]ad, OLICHUBATH
JIOTUYECKYIO TPAaBUIILHOCTh PaCCYKACHUM;

2) yMEeHUuEe ONepupoBaTh MOHSATHUSAMU: MHOXKECTBO, MMOJMHOXECTBO, ONEpaIluy HaJl
MHOXECTBAMH; YMEHHE HCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s
OMMCaHU peaJbHbIX MPOLECCOB U SBJICHU, U IPU PEUICHUH 3a/1a4, B TOM YUCJIE U3
JIPYrux 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 MOHATHAMHU: COUETAHUE, IEPECTAHOBKA, YHCIIO
COYETAaHUM, YHUCIO TNEepecTaHOBOK; OWHOM HpIOTOHA; yMEHHE TNPUMEHSTH
KOMOHWHATOpHBIE (DAKTHI M PACCYXKACHUS JIJIsl PEIICHUS 33/1aY,

5) yMeHue onepupoBaTh NOHATUSMU: HATYPaJIbHOE YUCIIO, IIEJI0€ YUCIIO, OCTATOK IO
MOJYJI0, palMOHAIBPHOE  YMCJIO, HPPALMOHATIBHOE  YHCJIO, MHOXECTBa
HATYpalbHBIX, [EJbIX, pPAlUOHAIBHBIX, JEHCTBUTEIBHBIX YHCET, YMCHHE
UCMOJb30BaTh MPU3HAKA JCJIUMOCTH, HAUMEHBIIMM OOIIMH JAETUTeNnh U
HauMeHbIIIee 0011ee KpaTHOe, aNropuT™ EBKIIHMIa pH pelieHn  3a/1a4; 3HAKOMCTBO
C pa3IMYHbIMU MO3ULIIUOHHBIMU CUCTEMAMU CUUCIICHUS;

6) ymeHue cBOOOJHO ONEPUPOBATh MOHATUSMU: CTENEHb C LIEJIbIM IOKa3aTENIeM,
KOPEHb HaTypaJbHON CTEMEHH, CTETIEHb C PallMOHAILHBIM MTOKAa3aTelIeM, CTETEeHb C
JNECTBUTEIbHBIM (BEIIECTBEHHBIM) IIOKa3aTelieM, JIOTapupM YHCIa, CHUHYC,
KOCHHYC Y TaHI'€HC [TPOU3BOJIBHOI0 YUCIIA;

7) yMeHHE ONepUpOBaTh MOHATUSAMH: TOXKAECCTBO, TOXKAECCTBEHHOE TPeoOpa3zoBaHue,
ypaBHEHHUE, HEPaBEHCTBO, CHUCTEMa YPAaBHEHHWW W HEPAaBEHCTB, PaBHOCHIHLHOCTDH
ypaBHEHUM, HEPaBEHCTB U  CHUCTEM, pallMOHAJbHbIE, HUpPpalOHAIbHBIC,
HoKa3aTelIbHbIE, CTEIIEHHBIE, Iorapu(pMuuecKkue, TPUrOHOMETPUY €CKUE YpaBHEHM A,
HEpaBEHCTBA U CHUCTEMbI; YMEHHE pEIlaTh YPaBHEHHUsS, HEPABEHCTBA M CUCTEMBI C
MOMOIIIbIO Pa3JIMYHbIX MPUEMOB; peIIaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; INPUMEHATHh ypaBHEHUS, HEPaBEHCTBA, MX CHCTEMbI JJISI PELICHUS
MaTeMaTHYeCKUX 3a]1ad 1 3a/1a4 U3 Pa3InIHBIX 00JIaCTei HAYKH U pealTbHOM KU3HU;
8) ymeHue CBOOOJHO OIEpUpOBaTh MOHATUSAMU: Tpaduk (yHKUUH, OOpaTHas
GyHKIMA, KOMOO3ULIUS (PyHKIUHN, TUHEWHas (yHKIMUsS, KBagpaTudHas (yHKIIHS,
CTeTeHHass (PYHKLIMS C IEIbIM IOKa3aTeleM, TPUTOHOMETpuueckue (yHKIuUH,
oOpaTHblE TPUIOHOMETpUYECKHE (DYHKLMH, MOKa3aTeabHas W Jiorapudmuueckas
GyHKIMKM;, yMEeHHUE CTpouTh Tpaduku (GYHKIUHM, BBIMNOIHATH IMPeoOpa3OBaHUs
rpa¢ukoB (PYHKUIMN; yMEHHE HCHONb30BaTh TIpaduku (GYHKIUN i1 H3ydCHHS
IPOIIECCOB U 3aBUCUMOCTEN MIPH PEIICHUH 3ajad U3 IPYTUX y4eOHBIX IPEIMETOB U
U3 peajbHOM KU3HU; BbIpaXaTh (POpMYJaMH 3aBUCHUMOCTH MEXIY BEIMYMHAMM;
yMeHHEe CBOOOIHO OMEPUPOBATh MOHATUSAMH: YETHOCTh (PYHKIIUHU, TIEPUOTUIHOCTH
(YHKIMY, OrpaHUYEHHOCTh (YHKUIHMHW, MOHOTOHHOCTh (DYHKLHMH, 3KCTPEMYM
dbyHKIIMK, HauOoNblllee W HAUMEHBINEE 3HAYEHUS (PYHKIMM Ha TPOMEKYTKE;
yMEHHE TPOBOJUTH UCCIIeOBaHUE (DYHKIIMU; YyMEHHE HMCIOIb30BaTh CBOICTBA H
rpaduku QyHKINN U pelieHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C TapaMeTpaMu;



M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTHM MHOKECTBA PEIIEHU YypaBHEHU,
HEPABEHCTB U UX CHCTEM;
9) ymeHue CcBOOOZHO ONEpPUPOBATh  MOHATHSAMH:  IIOCIEAOBATENbHOCTD,
apudmMernyeckass Iporpeccusi, TIeoMeTpUYecKas mporpeccusi, OECKOHEUHO
yObIBaroIas reoOMeTpruuecKas Mporpeccusi; yMeHue 3aaBath MOCIeA0BaTeIbHOCTH,
B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX (hOPMYI;
10) ymeHue omepupoBaTh MOHSATUSMH: HEMPEPHIBHOCTh (DYHKIIMH, ACHMITOTHI
rpaduka GyHKIMH, TIepBasi ¥ BTOpas MPOU3BOJIHASA (PYHKLIHUU, T€OMETPUUECKUN U
(Gu3nUecKuil CMBICI MPOU3BOAHON, IMEpBOOOpA3HAs, OINPEACICHHBIA HHTErpal;
YMEHHE HAaXOAUTh ACHMITOTHl rpaduka (QyHKIUU; YMEHUE BBIYUCIATH
MPOU3BOAHBIE CYMMBI, TPOHM3BEACHMS, YACTHOTO U KOMIIO3UIMU (DYHKIUH,
HaXOJIUTh YpaBHEHHUE KacaTeJIbHOM K TrpaduKy (yHKIHMM; YMEHUE HCIOJIb30BaTh
OPOU3BOAHYIO JJIsi MCCIEAOBAaHUSA (QYHKUMM, I HAXOXKICHUS HaWIy4IlIero
pellIeHus] B MPUKIIATHBIX, B TOM YHCJIE COLUATbHO-I)KOHOMUYECKUX U (PU3NIECKUX
3ajja4ax, JJs ONpeAeTIeHUsI CKOPOCTH U YCKOPEHHUS; HAXOAUTh IO U U 0ObEMBI
¢uryp C TOMOIIbIO HHTErpana; MPUBOAUTH IPUMEPHl MaTEMATUYECKOTO
MOJIEJIMPOBAHUS C TOMOUIBIO TU(PPepeHINATBHBIX YPABHEHUI;
11) ymenue omnepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, CONpPSHKEHHbBIE
KOMIUIEKCHBIE YHUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO uucia, ¢popma 3amnucu
KOMIUIEKCHBIX 4ncen (reoMeTpudeckasi, TPUrOHOMETpUYECKasl U anredpanydeckas);
YMETh MPOU3BOAUTH apu(PMETHUECKHE JEUCTBUS C KOMIUIEKCHBIMH YHCJIaMU;
IPUBOJIUTH IIPUMEPHI UCIIOJIB30BAHUS KOMILJIEKCHBIX YHCEN,
12) ymenwe CBOOOJHO ONEPUPOBATH TMOHATHUSIMH: CpeaHee apuPMeTHIEecKoe,
MeuaHa, HauOoJblllee 1 HAMMEHbIIIEe 3HaYEHUs, pa3Max, IUCIIEPCHsi, CTAHIapTHOE
OTKJIOHEHUE JJIi ONWCAHMUSI YHUCJIOBBIX JAHHBIX; YMEHHE HCCIEeI0BaTh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C MPUMEHEHHEM TpapUuyecKuX METOJIOB U
AJIIEKTPOHHBIX CPEICTB; TpapHUuecKH HCCIEA0BATh COBMECTHBIE HAOIIOACHUS C
IIOMOIIBIO THAarpaMM PacCEUBaHUs U JIMHEHHON PErpecchy;
13) yMeHHe HAaXOOUTh BEPOSITHOCTH COOBITUN C UCHOJb30BaHUEM Trpaduueckux
METOJIOB; MPUMEHATH I pEIIeHUs 3anad (OpMYJbl CIOXKEHHUS U YMHOXKEHUS
BEpOsATHOCTEH, (opmyly MOJIHOM  BeposiTHOCTH, (opmyny  bepnymm,
KOMOMHATOpHBIE (PaKThI U (POPMYJIbI; OLEHUBATh BEPOSITHOCTH pEaIbHBIX COOBITUH;
YMEHHE ONEpPUPOBATH MOHATUAMH: CIIydailHas BEJIWYMHA, pPAaclpeesiCHHe
BEPOATHOCTEH, MaTeMaTU4YEeCKOE€ OKHUJIaHWEe, JAHCHEepCUs U  CTaHAapTHOE
OTKJIOHEHHE CIyYallHOW BEJIMYMHBI, (YHKIUU paclpeieseHus U IUIOTHOCTH
PaBHOMEPHOIO, IMOKA3aTeIbHOTO W HOPMAJIbHOI'O paclpeleseHud; yMEHue
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUN i pelleHus 3ajad;
3HaKOMCTBO C TMOHSTHSIMHU: 3aKOH OOJBIIUX YHCET, METOAbl BBIOOPOUHBIX
6



MCCIICZIOBAHMI; YMEHUE TMPUBOAUTH MPUMEPHI IPOSBICHHS 3aKOHA OOJBIINX YHCET
B IIPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;
14) ymeHue cBOOOJHO ONEPUPOBATH MOHATHUAMHU: TOYKA, IpsMasi, MIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyY, IFIOCKUN YTOJ1, IBYTPaHHbBIN YTOJI, TPEXTPaHHBINA YT O,
NIepECEKAIONTNECS, MapaJUIeTbHBIC U CKPEIIMBAIOIINECS TIPSAMBIE, TapaIeTbHOCTh U
NEPIEHANKYISIPHOCTh IPAMBIX U TIIOCKOCTEH, YTOJI MEXKIY MPSIMBIMH, YTOJI MEXIY
OpSMOM U IJIOCKOCTHIO, YroJl MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPH
peIIeHUN 3a/1a4 U3ydeHHbIE (PaKThl U TEOPEMBI IJIAHUMETPUH; YMEHHUE OICHUBATh
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE OIEepPUPOBATH TMOHSATHUSIMU:
MHOTOTPaHHUK, CEYEHHE MHOTOTPaHHMKA, MPAaBUJIbHBI MHOTOrpaHHUK, MpH3Ma,
nupaMuia, GuUrypa ¥ MOBEPXHOCTh BpalllEHHs, LMWIMHIpP, KOHYyC, map, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYEHMsI KOHYyca M LMJIMHJApA, MapajljelbHble OCH WU
OCHOBAHUIO, CEUYEHHUE 11apa, MIIOCKOCTh, Kacaromasics cheppl, HUIMHIPA, KOHYCA;
YMEHHUE CTPOHUTh CEYCHHE MHOTOTpaHHMKA, U300pakaTb MHOTOTPAaHHUKHU, (QUTYPHI
U MOBEPXHOCTH BpAIlIEHHUs, UX CEYEHUsI, B TOM YMCIIE C MOMOIIbIO 3JIEKTPOHHBIX
CPEACTB; YMEHUE NPUMEHATh CBOICTBA T€OMETPUUECKUX (DUTYp, CAMOCTOSITEIBHO
dbopMyTupoOBaTh ONpPENCIACHUS M3y4aeMbIX (UTyp, BBIIBUTATh THUIOTE3Bl O
CBOWCTBAX M MPU3HAKAX TEOMETPUUECKUX (UTYpP, OOOCHOBBIBATH WM OMPOBEPraTh
UX; YMEHHUE MPOBOJUTH KJIACCUPUKALMIO (UTYp IO Pa3IMYHBIM MpHU3HAKaM,
BBITOJIHATH HEOOXOUMBIE JOMOJHUTEIbHbBIE TOCTPOCHUS;
15) ymenue cBOOOAHO ONEPUPOBATH MOHATHUSIMU: IUIOWALbL (QUIYpPBI, O00BEM
(GUrypbl, BeJIMYMHA YIJa, PACCTOSHUE OT TOUKH 0 MJIOCKOCTH, PACCTOSHUE MEXAY
OpSAMBIMHU, PACCTOSIHME MEXJY IUIOCKOCTSIMHM, IUIOIIaAb cdepsl, IIouaab
MOBEPXHOCTH MHPAaMUIbI, TPHU3MBL, KOHyca, WIMHIpa, O00beM Kyo0a,
PSMOYTOIBHOTO TapajuleNienurnena, MUpaMuabl, TPU3MBI, IHIWHApPA, KOHYCA,
11apa; yMEeHue HaXoJUTh OTHOILIEHHE 00BEMOB MOI00HBIX (UTYD;
16) ymeHue CBOOOAHO OINEPUPOBATH TOHATHIMU: IBIKCHHE, MapalIeIbHBIN
IEPEHOC, CHMMETPHS Ha IIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHue
no100us, moJo0HbIe (PUTYPBI; YMEHUE PACIIO3HABATH PaBHbIEC U MOJO0HBIE (DUTYPHI,
B TOM 4YHCJIE B MPHUPOAE, HCKYCCTBE, apXUTEKTYpe; YMEHHE HCIOIb30BaTh
reOMETPUYECKUE OTHOILIEHUS, HAXOAUTh T€OMETPUYECKUE BEIMUUHBI (JJIMHA, YTroJ,
IUIOIIaJ b, O0BEM) IMPH PEHICHUH 3alad M3 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 MEXKAYy BEKTOpaMHU; 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) ymeHue MoenpoBaTh peasibHbIE CUTYallMU Ha SI3bIKE MATEMATHKU; COCTABIIATh
BBIPQKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHMIO 3aJa4H,
UCCIIEI0OBAaTh MOCTPOEHHBbIE MOJENM C MCIOJIb30BAaHUEM armapara anreOpsl,
UHTEPIPETUPOBATh MOJIYYEHHBIA Pe3yJbTaT; CTPOUTh MATEMATHUYECKUE MOJAEIH 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
MaTEMaTU4YeCKOro 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 IPUBOJAUTH MPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUKCKONW U MUPOBOU
MaTEMaTUYECKON HAyKH.

1.2.3. Ilnanumpyemble pe3yJbTaTbl OCBOEHUSI  001I€00pPa30BaTEIbHOM
aucUIIMHBI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO.

Oco0oe 3HaueHne TUCUUILTMHA UMEET Mpu popMupoBaHuu U pa3zButuu OK u
I1K.



2.CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM y4eOHOro nmpeaMera u BUAbI y4eOHOH PadoThI

Oobvem uacos

Bup yyeOHoii padboThI 1 cemecmp 2 cemecmp

MaxkcumanbHas yyeOHasi Harpy3Ka (Bcero) 100 134

Oo0s13aTesibHast ayIMTOPHAs yueOHast HATpPy3Ka
(Bcero)

B TOM YUCIJIE: 92 146

Jlexkuu 62 78

JlaGopaTopHble 3aHATUS - -

IIpakTudeckue 3aHATHSL 36 56

KypcoBas paborta (mpoekr) (eciu
npeodycmompeHo)

CamocrosiTenbHas pabora - -

Koncyabranumu - -

KOHchII)TaIIHI/I K 39K3aMEHY - -

@®opmMa NPOMEKYTOUHOH ATTeCTALMHA

Hpyras ¢hopma KOHTPOJIsI (TMCBMEHHBINA OTBET) 2 -

DK3aMeH - 12




2.2. TemaTuyeckuii IJIaH U cogep:kaHue yueOHoro npeamera MaremaTukun

HaumeHnoBanue Coaep:xxanue y4eOHOro Marepuana, NpaKTHYECKHe O0bem
pa3aesioB M TeM 3aHATHA,CAMOCTONATE/IbHAsL padoTa 00y4arummxcs 4acoB
1 2 3
Paznean 1. IloBTOpEeHHE Kypca MATEeMATHKH OCHOBHOM IIKOJIbI
Cooepoicanue yuebrHo2o mamepuana
Ilens 1 3agaun MaTEeMaTUKUM IpPU OCBOECHHMM CHEHUalIbHOCTH. Yucina W BBIUKCICHUS. BblpaxeHus u
! npeoOpazoBaHus 2
Tema 1. 2 | ba3oBble 3HAHUS U YMEHUS 110 MaTEMAaTUKE B IPO(EeCCHOHANBHON U B IIOBCEAHEBHOM A€SITEIbHOCTH. 2
IloBTOpEeHue Kypca
MaTeMaTHKH
OCHOBHOM IIKOJIBI 3 | Jluneiinble, KBaJipaTHBIE, TPOOHO-TMHEHHBIC YPaBHEHUS U HEPABEHCTBA 2
4 | IIpocTble NPOLEHTHI, pa3Hble CIOCOObI UX BBIYMCIICHUS. 2
IIpaxmuueckue 3anamus
1 | Boruncnenus u npeodpa3oBaHus. Y paBHEHUs U HEPABEHCTBA. ['€OMeTpHs Ha MJIOCKOCTH 2
2 | IIpocTsl€ U CIOKHBIE IPOLIEHTHI. 2
3 | BxoaHoit koHTposib. Berumncienus u npeodpa3oBanus. Y paBHEHUS U HEPABEHCTBA. 2
Paznean 2. Crenenu u kopHu. CTeneHHasi, NOKa3aTeJbHas U Jorapugpmudeckas pyHkuuu

Cooepoicanue yuebHo20 mamepuaid

1 | IloHsTHE KOPHS N-OM CTEIIEHU U3 IEHCTBUTEIBHOI O YUCIIA. 2
2 | ®ynkmuu y = VX ux cBoiictBa u rpaduku. CBoiicTBa KOPHS n-oii cTenenu. IIpeo6paszoBanne 2
Tema 2. CTeleHn 1 UppalMOHAIbHBIX BBIPAKEHUN
kopuu.Crenennas 3 | [lonsTe crenenu ¢ panyoHaIbHBIM Moka3aTeneM. CTeneHHble QYHKIIMH, UX CBOMCTBA U IpaQUKU 2
Pysknus IIpakmuueckue 3anamus
1 | CreneHu u KOpHHU. 2
2 | CrenenHasi pyHKIUS 2
3 | Cremnenu ¢ pallMOHAJIbHBIM MTOKa3aTeJIEM 2

Tema 4. Cooeporcanue yuebnozo mamepuana




Pemenne 1 | PaBHOCHJIBHOCTH MPPALIMOHAIBHBIX YPaBHEHUN. MeTObI X PEIICHUs
MPPAIHOHATBHBIX 2
ypaBHeHHii Ilpakmuueckue 3anamus
1 | Pemenust uppaloHaNbHBIX YPaBHEHUN 2
Cooepoicanue yuebno2o mamepuana
Tema 5. 1 | IToka3aTenbHas (GyHKIUS, €€ CBOHCTBA 2
MNokaszatenbnas 2 | PemeHne noka3aTelbHbIX YPAaBHEHUN U HEPABEHCTB 2
HKL U
hynxu Hpaxmuueckue 3anusamusi
1 | IToka3aTenpHast QyHKIHS, €€ CBOMCTBA
2 | Pemenne noka3aTesbHbIX YPaBHEHHN
3 | Pemenue nokasaTenbHbIX HEPABEHCTB 2
Cooepoicanue yuebHo20 mamepuana
1 | Jlorapudm uucna. JlecATUUHBIN U HATYypaIbHBINA JOrapu(Mbl, YUCIO € 2
2 | CaoiictBa sorapudmon. Onepanus JorapuGMupoBaHus 2
Tema 6. 3 | Jlorapudmuueckas pyHKkuus, ee CBOiCTBa 2
Jlorapugmel. >
4 | Pemenwne norapupMUYECKUX YpaBHEHUN U HEPABEHCTB 2
Jlorapugmuueckas
Ilpakmuueckue 3auamus
bynxkuus ”
1 | Jlorapucwm uncna. Coiicta gorapudmoB 2
2 | Jlorapupmuueckas ¢pyHKIHUs, ee CBOWCTBA 2
3 | Pemenue norapu(pMuuecKux ypaBHEHUN 2
4 | Pemenwne norapupMUUECKUX HEPABCHCTB 2
5 | Jlorapumsl B IpUpoOJi€ U TEXHUKE 2
Paznea 3. OcHOBBI TpUTroHOMeTpUH. TpUrOHOMeTpHYEeCKHe PYHKIMHU
Cooeporcanue yuebnoeco mamepuana
1 | Paguannas mepa yria. IloBopoT Touku BOKpYr Hadasia KoopauHat. OnpeneseHue cuiyca, KOCUHYca,
TaHT'€HCa U KOTAHI'€HCca. 3HaKM CHHYCA, KOCUHYCA, TAHT€HCa ¥ KOTAHT€HCa 110 YETBEPTSIM.
2 | 3aBUCHUMOCTb MEXAY CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJ[HOT'O U TOro ke yria OCHOBHbIE
Tema 7. OCHOBBI TpuroHomerpuueckue Toxaectsa. Dopmynel npusenenus. CHHyC U KOCUHYC ABOHHOro yria. ®opmysibl
TPUTOHOMETPHH. HIOJIOBMHHOI'O yIJjia
TpHFOHOMeTpH‘leCK Hpa;cmuttecxue 3AaAHAMUA




ne QyHKIUu

Tpuronomerpuueckue (GyHKIHUU TNPOU3BOJIBHOTO YIJa, YHCIA. 2
5 OCHOBHbBIE TPUTOHOMETpHUECKUE TOXKAecTBa. DOpMyJIbl IpUBEIEHUS
3 CuHyc, KOCHHYC, TAHIT€HC CyMMBI U pa3HOCTH JBYX yrioB. CMHYC U KOCHUHYC JIBOHHOro yria. ®opMmyJsl 2
MOJIOBUHHOTO yTIJIa.
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
Tpuronomerpudeck [Ipeobpa3zoBanue rpaguKoOB TPUTOHOMETPUY ECKUX (PYHKIMM
He ypaBHCHUS H 2 | O6paTHble TpUroHomMeTpuueckue GpyHkunu. Mx cBoiicra u rpaduku. 2
HEpaBeHcTBa 3 | Tpuronomerpuueckue ypaBHeHus. [Ipocrelimme TpuroHOMETpUYECKUE YpaBHEHHUS. 2
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 pa3aokKeHUEM Ha MHOKUTENH, OJHOPOJIHBIE.
5 | Pemenue TpUroHoMeTpUYECKUX HEPABEHCTB 2
Pasnean 4. IIpousBoaHast M nepBoodOpasHas PyHKIHUH
Cooepoicanue yuebHo2o mamepuand
1 | IIpupamenue aprymenta. [Ipupamenue pynkuuu. Onpenenenre npou3BoaHoid. @opMyIibl U paBuia 4
auddepeHnmpoBanus.
2 | TlonsaTre o HEMPEepHIBHOCTH QYHKIIMU. METOT MHTEPBAJIOB 2
Tema 9. 3 | [IpousBogHAs CIOXKHON QPYHKITUN 2
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ITpousBogHas
¢pyHkuumn, ee
NpPUMEHEHUe

I'eomerpuyeckuii u puznueckuil CMbICI NPOU3BOAHON. Y paBHEHHE KacaTeIbHOU K rpauKy pyHKIHH.

MOHOTOHHOCTh (DYHKIUHU. DKCTPEMYM (QYHKIIHH.

Bropas npousBojHas u e€ ¢puznueckuii cMbIci. BeimykiocTs rpaduka Gynkiuu. Touku neperuoa.

N O\ B

Hccnenoanme GyHKINU U TOCTpOSHHE Tpa(UKOB.

[\SRIN \SNIN SR S}
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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. 4
Cooepoicanue yuebno2co mamepuana
1 | IlepBooOpa3nas. Heonpenenéuuplii HHTErpaji u ero ceorictBa. OCHOBHBIE ()OPMYJIBI HHTET PUPOBAHMUS. 2
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. IIpsimble HIJIOCKOCTH B IPOCTPAHCTBE
Cooepoicanue yuebHo20 mamepuand
OcHOBHbIE TOHATUA cTepeoMeTpuu. PacnonokeHue mpsMbIx U Itockocreil. [lapamnenbHOCTh
I mockocreit 2
Tema 11. Hpsimete n [TapayieabHOCTh NPSMBIX, IIPIMOHN U TIOCKOCTH, TIOCKOCTeH. TeTpasap 1 napasule/enuIe 2
IUIOCKOCTH B 2
NPOCTPAHCTBE
3 | IlepneHAUKYyISIPHOCTD MPSAMBIX, IPAMOM U INIOCKOCTH, INIOCKOCTEN. [Ipu3HaK nepneHiuKyIspHOCTH NPSMON U 2
MJI0CKOCTHU
4 |Ilepnenaukynsp ¥ HakiaoOHHas. TeopemMa O TpexX MEPHEHIMKYJApax. YTOod MEXAy HPSAMOH M IUIOCKOCTBIO. 2
VYros Mex1y IIIOCKOCTSIMHU.
Ilpakmuueckue 3anamus
1 | PacrionoxkeHue npsAMbIX U IUIOCKOCTEN 2
2 | [lepneHAMKYISPHOCTH NPSIMBIX, PSIMOM U IIIOCKOCTH, TJIOCKOCTEN 2
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TeopeMa 0 Tpex NeprneHauKysIpax. YTroa MeKay NPsMON U IIOCKOCTBIO.

4 | IlapannensHble, NEPIEHAUKYISPHBIE, CKPELIUBAIOIIUECS MIPIMbIE 2
Cooepoicanue yuebHo20 mamepuand
1 JlekapToBBI KOOpAMHATBI B IpOCTpaHCTBE. PaccTostHue mexay AByms Toukamu. KoopauHaTel cepeauHsl 2
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
3 | [IpakTuKO-OpHEHTUPOBAHHBIE 3aJa4l HA KOOPIAUHATHOMN TUIOCKOCTU 2
Paznea 6. MHOrorpaHHNKHY | TeJa BpalleHus
Tema 13. Cooepoicanue yuebno2co mamepuana
MHOTOTrpAaHHUKH | MHororpanHuk u ero cocrasisiromue. Ilpusma, ee cocrasmsaromme, cedenue. llpsmas u npaBuibHas
TeJ1a BpalleHNs] npu3Mel. [lapannenenumnen, ky6. bokoBas 1 moaHas MOBEPXHOCTH MPU3MBI.
2 | Ilupamuna, ee cocraBisgwomue, cedenue. llpaBuwnbHas nupamuja. YceueHHas nupamuga. bokosas u 2
MOJIHAsI TOBEPXHOCTh MUPAMU/IbI
3 | [IpaBusIbHBIE MHOTOTPaHHUKH, UX CBOMCTBA
lpaxmuueckue 3ansamust
1 | CBoiicTBa mpU3MBbl U TapajlIeTIeIUIEeaA.
2 | CaoiicTBa nupamMuabl.
3 | YceueHHas nupamujaa.
Camocmoamenvnan paboma
1 MHororpaHHUKH. 2
2 | [lonarue 06 o6beMe Tena. OO6beM mpssMOyronbHOro napasuienenunena. O0vem ky6a. O0beMbl TpsIMO 2
npu3Mbl ¥ nuauHapa. O0bembl nupaMuibpl U KoHyca. O0beM 1mapa
Ilpakmuueckue 3auamus 2
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1 | HunuHap, KOHYC, yCEeUEeHHbIN HUIMH/P, YCEUEHHBII KOHYC 2
2 | ap u chepa
3 | OOBEeMBI U TIJTOMIAU TTIOBEPXHOCTEH Tel 2
4 | [Ipumepsl cumMmeTpuii B mpodeccuun 2
Pa3znen 7. BeposiTHOCTH U CTATHCTHKA
Cooepoicanue yuebno2co mamepuana
Tema 15. 1 | OcHOBHBIE OHATHS KOMOMHATOPUKH. 2
DJIeMeHThbI 2 | CobbITHE, BEpOSITHOCTD COOBITHS. ClOXKEHHE U YMHOKEHUE BEPOSTHOCTEH 2
KOMOHMHATOPUKH, 3 | duckperHas ciayvaiiHas BETMYMHA, 3aKOH €€ paclpeiesieHus. 2
CTATUCTUKH U Ilpakxmuueckue 3anamus
TeOpUH 1 | DneMeHTsl KOMOMHATOPUKHU. DJIEMEHTHI CTATUCTUKHA U TEOPHH BEPOSTHOCTEH 2
BepOSITHOCTEH 2 | BepostHoCTb B Ipo(hecCHOHATIBHBIX 3a/1a4ax 2
3 | CocraBieHue TaOJIMII U JUArpaMM Ha IPAKTUKE 2
IIpomeskyTouHast arTecTanus 12
MakcumasnbHas ydeOHasi Harpy3ka 246
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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 00y4aronInuxcs;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT Y4eOHO-HaIJIAHBIX TTOCOOUIA;

- 3aJJaHUs 1711 KOHTPOJIbHBIX PadoT;

- Ipo(heCcCUOHATIBLHO OPUEHTUPOBAHHBIE 33 JaHUS;

- MaTepuabl FIK3aMeHa.

TexHnueckue cpeacTBa 00y4eHUs:

- IEPCOHAIbHBII KOMIIBIOTEP C JIMLEH3UOHHBIM ITPOrPaMMHBIM 00€ECIICUEHUEM;

- IPOEKTOP C 3KPAHOM.

3.2. UndopmanuoHHoe odecriedyeHue 00y4eHust

OCHOBHBIE UCTOYHHUKU:

1. bammakoB M.M. Maremaruka : yueOnuk / bammakoB M.M. — Mocksa :
KuaoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220.

2. bammakoB, M.M. Maremaruka. [IpakTukym : yueOHO-IIpaKTHYECKOE mocodue
/ bammmako M.W., Outnna C.b. — Mockga : KnoPyc, 2021. — 294 c. — ISBN 978-5-
406-05758-2. — URL: https://book.ru/book/939104.

JIOTIONTHUTENIbHBIE HICTOYHUKH:

1. boromonos H.B. IlpakTuueckue 3aHATHS 10 MaTeMaTHke: Y4yeOHoe
nocobue A CpeAHUX CrlenuaabHbIX yueOHbIX 3aBeaeHuil/H.B. boromono. — 6-e
u3a., ctep. — M.: Beicmi. mik., 2003. — 495 c.
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4. KOHTPOJIb U OHLEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O
IMPEAMETA

KOHTpOJ'II; N OHOCHKAa PC3YIIbTATOB OCBOCHHA IIPCAMCTA OCYIICCTBIIICTCA

mpernoJaBarcjiicM B IPOLECCCC MPOBCACHUA IIPAKTHYCCKUX 3aHHTHfI, TCCTUPOBAHUA, a

TAK)KE€  BBIMOJHEHUA 06yqa}0HII/IMI/IC$[ WHIVMBUYAJIbHBIX  3aJ[aHUM, [POEKTOB,
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 CIENYIOINX PE3YyJIbTATOB: WUTOTOBBIN KOHTPOJIb.
JAUYHOCMIHbBIX:

cpopMHUPOBAHHOCTb MPECTABIEHUNH O MaTeMaTHKe
KaK yHHBEPCAJILHOM S3bIKE HAayKH, CpE/ICTBE
MOJICIIUPOBAHMS SBICHUN M TIPOILECCOB, HIEAX M
METO/IaX MaTEMaTUKH;

IOHMMAaHHE 3HAYUMOCTH MaTEeMaTHKH JJIsl Hay4HO-
TEXHUYECKOro  Iporpecca, c(HOpMHUPOBAHHOCTh
OTHOUIEHUS K MaTeMaTuKe KaKk K 4YacTH
00111e4€eI0BEYECKOM KYJIbTYpPhl Yepe3 3HAKOMCTBO C
HCTOPHEH pa3BUTHS MATEMaTUKH, SBOJIIOLIMEN
MaTeMaTHYEeCKUX HJIEH;
pa3BHUTHE JOTUYECKOT0
IPOCTPaHCTBEHHOTO BOOOpaXKEHNUH,
QJITOPU TMHYECKON KYJIBTYPBI, KPUTUYHOCTH
MBIIJICHUS HA yPOBHE, HEOOXOAMMOM J1Jisl Oy ayIien
npodeccroHaIbHON JeSITebHOCTH, ISt
IPOJIOJDKEHUST 00pa30BaHUS U CaMOOOPa3OBaHUS;
OBJIaJICHUE  MAaTEMaTHYECKUMH  3HAHUSAMH |
YMEHUSIMH, HEOOXOJMMBIMH B  IIOBCEIHEBHOU
KHU3HH, JJII OCBOCHHS CMEKHBIX €CTECTBEHHO-
Hay4HbIX TV CLUIUIAH u JUCLHUIUINH
npo(ecCHOHANBHOrO  IMKJIA, Ul TOJy4eHUs
oOpa3zoBaHusi B  00JacTAX, HE TPEOYIOIIHX
yrIIyOJICHHOW MaTeMaTH4eCKOW MOITOTOBKH;
TFOTOBHOCTh U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM
qrciae caMooOpa3oBaHWIO, HA MPOTSDKEHHH BCei
KHU3HH; CO3HATEIbHOE OTHOLICHHE K HETIPEPhIBHOMY

MBIIIJICHHA,

00pa30BaHUIO KaK YCIIOBHUIO yCHELIHOU
npodeccruoHanbH ol u 00111ECTBEHHOM
JESATEIIbHOCTY;

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

TOTOBHOCTh K KOJUIEKTUBHOMU 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.
Ilepuoguyecknii  KOHTPOJb B
dopme:

NUCbMEHHON pabOThl MO KaXaA0My
pasneny npeamMmera.

®opma MPOMEKYTOUHON
aTTeCTalluH, YCTaHOBJICHHAS
y4eOHBIM TIUTAaHOM B  KoHIe |

cemectpa — auddepeHInpoBaHHbIN
3a4er, 2 ceMecTpa — SK3aMeH.
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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:

YyMEHUE  CaMOCTOSATENIbHO  ONpEAEessTh  IeNH
NESITETPHOCTA U COCTABJISThH TUIAHBI JESTEIHHOCTH,
CaMOCTOSTENILHO OCYIIECTBIIATH, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh JEATEIBHOCTD; MCIOJIh30BaTh BCE
BO3MOXHBIE pecypcbl TSt JOCTHKCHHS
MOCTABJCHHBIX LENed W pealu3alui IUIaHOB
NeSITEIbHOCTH; BBIOMpATh YCIICIIHBIE CTPATETUU B
pPa3IMYHBIX CUTYalMIX;

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

BIIAJICHUE HAaBBIKAMHU I[1O3HABATEILHOM, Y4eOHO-
HCCIIEIOBATEILCKOM W TMPOEKTHOW JEATEIBHOCTH,
HaBBIKAMH DPAa3peIICHUs] MPOOJIEM; CIIOCOOHOCTh U
FOTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY METOJOB
pelIeHus] TMPaKTHYECKHX 3a/ad, M[PUMEHEHUIO
pa3ITMYHBIX METOJIOB MTO3HAHMS;

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIBHOM
UH(POPMAITMOHHO- MMO3HABATEIHLHOU NEATEIBHOCTH,
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,
WCIIOJIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPEICTBA;
BIIAJICHUE HABBIKAMHU TMO3HABATENHHOU pedrexcun
KaK OCO3HaHMsS COBEpIIAEMBIX JEHCTBUH W
MBICIIMTEILHBIX MPOLIECCOB, HX pPE3yJbTaTOB H
OCHOBAHMI, IpaHUI] CBOEr0 3HAHMUS W HE3HAHUA,
HOBBIX IMO3HABATENBHBIX 33/a4 W CPEACTB ISl UX
JIOCTHKEHUS,

LEICYyCTPEMIICHHOCTh B TOUCKAX W IMPUHITHH
pelieHui, COOOPa3HTENbHOCTh M HMHTYHIIHS,
Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEACTABICHUII;
CIOCOOHOCTh BOCHPHUHUMATH KPAacOTy M TapPMOHUIO
MHUpA;

npeoMemHubIX.

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

chOpMHPOBAHHOCTh MpeCTaBICHUI 0
MaTeMaTUYeCKUX TOHATHSAX KaK  BaKHEUIIMX
MaTeMaTUYECKUX MOJIEISX, O3B OJISIOIINX

OIKCHIBATh ¥ U3Y4aTh Pa3HBIC MPOILIECCHI U SBIICHUS;
MOHUMAaHUE  BO3MOXHOCTH  aKCHOMAaTHYECKOrO
MOCTPOCHHS MATEMaTHICCKUX TEOPHUHL;

BIIAJICHUE METOJIAMH JIOKA3aTEIbCTB U aJITOPUTMOB
pelIeHHs, yYMEHHE WX TMPUMEHSITh, IPOBOIUTH
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 YHCJIE JJIs IIOMCKA ITYTH PELICHHUS
U  WUIOCTpAllUM  PEIICHUs  ypaBHEHUH U
HEPABEHCTB;

c(OpMUPOBAHHOCTh MPEICTaBICHUNH 00 OCHOBHBIX
INOHATUAX MAaTEMAaTUYECKOro aHajliu3a MU HUX
CBOMCTBaxX, BJIAJICHUE YMEHUEM XapaKTepU30BaAThb
noBezieHne (PyHKUIUH, UCIOIb30BAHNE TOTYYEHHBIX
3HAaHUM JUIsI ONHCAHMS W aHalU3a PEaJIbHbIX
3aBHCUMOCTEH;

BJIAJICHUE OCHOBHBIMU IOHSTHSAMHU O IUIOCKHX H
IPOCTPAaHCTBEHHBIX T€OMETPUUYECKHX (HUTypax, UX
OCHOBHBIX CBOMCTBAxX; C(hOPMUPOBAHHOCTh YMEHUS
pacrozHaBaTb  TeoMeTpudeckue  QUrypbl  Ha
yepTexkax, MOJENIX U B pEaJbHOM MHDE;
NPUMEHEHUE U3YUYEHHBIX CBOMCTB F€OMETPUUYECKUX
buryp u Gopmyn I pelieHHs] TeOMeTPHUECKUX
3a/1a4 ¥ 3aJa4 C MPaKTUYECKUM COJEPKaHUEM;
c(OpMHUPOBAHHOCTb NIPEJCTABJIEHUH O IpoLeccax U
SIBJICHUAX, MMEIOIIUX BEPOATHOCTHBIM Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PpEajJbHOM
MHUPE, OCHOBHBIX IOHSTHUAX 3JEMEHTAPHON TEOpUU
BEPOSATHOCTEH; yYMEHMM HAaXOOUThb M OLIEHUBATH
BEPOSATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIINX
MIPaKTUIECKUX CUTYyalMsIX u OCHOBHBIE
XapaKTEPUCTUKH CIIy4alHBIX BEJIUYMH;

BJIAJICHUE HABBIKAMM HCIOJb30BAHUSA T'OTOBBIX
KOMITBIOTEPHBIX IPOr'PAMM MPU PEUICHUU 3a]a4.

®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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TIOJTHBIN, MCYEPNBIBAIOIINN OTBET JUTEPATypHBIM S3BIKOM C
COOJIFOJICHUEM TEXHHYECKOW TEPMHHOJIOTMH B ONPEIICIICHHON
JIOTUYECKOH MMOCIEA0BATEIbHOCTH, IPUBOAUT HOBBIE TPUMEPHI,
YCTaHABIMBAET CBSI3b MEXKIY U3Yy4aeMbIM U paHee U3Yy4ECHHBIM
MaTepHaJioM MO0 KypcCy, YMEeT MPUMEHHTh 3HAHUS B HOBOU
CHTYyaIlUH;

«XOpOIIO» BBICTABISIETCS OOydaromemycs, ecid paboTa
BBIMIOJIHEHA MOJIHOCTHIO WM He MeHee ueM Ha 80 % oT o0bema
3a/laHusl, HO B HEW WMEIOTCS HEJ0YEThl U HECYIECTBCHHBIC
OITMOKHU; OTBET HA KAYECTBEHHBIC M TCOPETHUECKUE BOIMPOCHI
YIOBJICTBOPSIET  BBINMICTIEPEUYHUCIICHHBIM  TPEOOBAaHUSM, HO
COMEPKUT HETOYHOCTH B W3JIOKEHUHU (DAKTOB, OMpEICIICHUH,
MOHATHH, OOBSICHEHUHM B3aWMOCBS3€H, BBIBOAAX U PEHICHUHU
3a/1a4u; YYalluiiCs HCHBITBIBAET TPYAHOCTH B MPUMEHEHUU
3HAaHUI B HOBOM CHTYaIluy, HE B JOCTATOYHOI Mepe UCIOJIb3YEeT
CBSI3U C paHee U3y4EHHBIM MaTEPHUAJIOM.
«yIIOBJIETBOPUTENILHO» BBICTABISAETCS OO0yYaromeMmycs, eciu
BBITIOJIHEHA B OCHOBHOM BEpPHO (00BEM BBIOJTHEHHOW YaCTH
COCTaBJISIET HE MeHee 2/3 oT obuiero oobeMa), HO JOMYILEHBI
CYLIECTBEHHbIE HETOYHOCTH; OOydaromuiics oOHapyX HuBaeT
[IOHMMaHNE y4eOHOro MaTepuaa Ipu HeA0CTaTOYHOMN MOJTHOTE
YCBOEHUSI TIOHSITUM W 3aKOHOMEPHOCTEH; yMEET MNPUMEHSThH
MONyYeHHbIC 3HAHWS TpPH PEIICHHH NPOCTHIX 3a1ad ¢
UCIONB30BAHUEM TOTOBBIX (OpMYI, HO 3aTpydHSETCS MpH
pEIICHNH Ka4eCTBEHHBIX 33724 U CIOKHBIX KOJIMYECTBEHHBIX
3a/a4, TpeOyrmmX npeodpazoBanus GopMyII.
«HEYJIOBJIETBOPUTEIHHOY BBICTABIISIETCS 00yUaOIEMyCsl, €CIH
paboTa B OCHOBHOM HE€ BBINMOJHEHA (00BEM BBHITIOJHEHHON
gacTu MeHee 2/3 oT obmiero oobeMa 3aanus); 00yJarouiics
MOKa3bIBAET HE3HAHUE OCHOBHBIX TOHATHH, HEMOHWMAaHHE
M3YYEHHBIX 3aKOHOMEpPHOCTEH M B3aMMOCBs3ed, HE yMeeT
penaTh KOJIMYECTBCHHBIC U KAYECTBCHHBIC 3a1auH.

TectupoBanue

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

YcTHBIN onpoc

«OTJIMYHO» BBICTABJIsETCA O0YYaroIEeMycsl, €ClIi OH IIOJHO
pacKpbLI colepxaHue Martepuaia B obbewme,
MPEIYCMOTPEHHOM  NPOrpaMMOM;  HM3JIOKWI  MaTepHall
IPAaMOTHBIM  SI3BIKOM B ONpPEACIICHHOM  JIOTMYECKOH
IIOCJIEIOBATEIbHOCTH, TOYHO HCIIOIBb3YS MAaTEMaTUYECKYI M
CHCLMAIU3UPOBAHHYI0 ~ TEPMHHOJIOTHIO U CHUMBOJIMKY;
IPAaBUJIBHO BBINOJHUI Tpaduueckoe H300paKeHHe U HHbIE
YepTeXH U TpadUKH, COMyTCTBYIOIINE OTBETY; IIOKA3aJl yMEHHE
WJUIIOCTPUPOBATh TEOPETHUYECKUE ITOJOKEHHUSI KOHKPETHBIMHU
IIpUMEPAMM, IPUMEHATb HX B HOBOM CHUTyallMM IIpU
BBIIIOJIHEHUH IPAKTUYECKOrO 3aJlaHUsl; MPOJEMOHCTPUPOBAI
YCBOCHHE paHEE HU3Y4YEHHBIX COMYTCTBYIOIIUX BOIIPOCOB,
cpOpMHUPOBAaHHOCTH W YCTOMYMBOCTH HCIIOJIB3YEMBIX MpH
OTBETE€ YMEHUN M HaBBIKOB; OTBEYal CaMOCTOSITEJNBHO O€3
HaBOJSIIIMX BOIIPOCOB.

21



«XOPOIIO» BBICTABIISIETCS 00YYAIOIIEMYCs, €CITH OTBET MMEET
OJIMH W3 HEIOCTATKOB: B HM3JIOKECHHH JOMYIICHbI HEOObINNE
npoOebl, He HCKAa3UBIIME JIOTHYECKOT0 M WH(OPMAIIMOHHOT O
COIEp)KaHUSI  OTBETA; HET  OINPECIICHHOH  JIOTHYECKOM
MOCJIeIOBATEIbHOCTH, HETOYHO UCIIOJb3yEeTCs
MaTeMaTHUYecKasi W CHEeNHMaIM3UpPOBAHHAS TEPMUHOJOTHS U
CUMBOJIMKA; JOMYILIEHbl OJMH-BA HEI0YeTa IMPU OCBEIIECHUHU
OCHOBHOT O COZICPKaHUS OTBETA, UCIPABIICHHBIE T10 3aMEYaHHIO
MperojaBaTesnis; JOMyIIeHbl omuoOka wim 0Oojiee JABYX
HEJIOYETOB MPH OCBEUICHUU BTOPOCTEIIEHHBIX BOIPOCOB WM B
BBIKJI/IKaX, JIETKO MCIPABIICHHBIC 10 3aMEUaHUI0 HITH BOIIPOCY
IpernoaBaTes.

«yJIOBJIETBOPUTEIHHO» BBICTABIAETCS OOYYaIOUIEMYCs, €CIIU
HETOJIHO WJIM HETIOCIIEOBATEeNIbHO PACKPBITO CO/Ep)KaHHE
MaTepHaia, HO oKa3aHo o0Iee MOHMMAaHUe BOIPOca, UMENUCh
3aTpyIHEHHUS WM JONYIICHbl OIKMOKH B ONpPEICICHUH
MOHSATHI, WCHOJb30BAHUU TEPMHUHOJIOTHH, YepTeKax, OJIOK-
CXeM W BBIKJIQJIKaX, HCIPABICHHBIE TI0CIE HECKOIBKUX
HABOJMIIMX BOMPOCOB TPENOAABATENS; OOydarommics He
CIIPaBHJICS C TMIPUMEHEHHUEM TEOPUH B HOBOM CHTYallMH IpH
BBINTOJTHEHUH TPAKTHYECKOTO 33aJaHHsI, HO BBITOJIHIII 3a1aHUS
00513aTEILHOTO YPOBHS CIIOXKHOCTU TI0 JIaHHOW TeMe; MHpH
3HAaHUHU TEOPETHYECKOr0 MaTepuaja BbISABICHA HEIOCTATOUYHAS
chopMHUPOBAHHOCTh OCHOBHBIX YMCHUN M HABBIKOB.
«HEYIOBIICTBOPUTEIHHOY» BBICTABIISICTCS 00YJarOIIEMYCsl, €CITH
HE PAcCKphITO OCHOBHOE COJEpXKaHHE y4eOHOro marepualna,
OOHAapYXEHO HEe3HaHWE WM HEIMOHUMAaHHE OO0YJaroIIUMCS
Oonbrell WM Hanbosee BaXKHOW YacTH y4eOHOro MaTepHala;
JONYLIeHbl  OIMMOKM B  ONpPEICHCHHM TOHATHH, IIpH
UCIIOJIb30BAaHUHM TEPMHUHOJIOTHHU, B YepTexax, OJOK-cXeMax U
WHBIX BBIKJIQJKaX, KOTOPBIE HE HCIPABIICHBI ITOCIIE HECKOJIBKUX
HABOJSIIIIMX BOIIPOCOB MPEIOAaBaTEIS.
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5. ®OHJAbI OIEHOYHbIX CPEJACTB

1 cemecTp 00yueHusi. @opma KoHTPOIs — «/Ipyrasi gopma KOHTP 0JIs»

1. TloHsTHE YHCIIa U YUCTIOBBIX MHOXKECTB.

2. Kopuu u crenenu. KopHu HaTypanbHOI CTENEHU U3 YUCIA U UX CBOWCTBA.

3. CreneHb ¢ pallMOHAIBHBIM U JICMCTBUTENBHBIMH MTOKA3aTESIMU, €€ CBOWCTBA

4. Onpenenenrie uyucioBort (yukmus. [papux yaxkmum. Ilpocreiimme
npeoOpazoBaHus rpa@uKoB G yHKIIHM.

5. CpoiictBa (yHKIHMII: MOHOTOHHOCTh, OTrPAaHUYEHHOCTh, YETHOCTh W
HEYETHOCTD, IEPUOJUYHOCTb.

6. OOpatubie pyHkuu. ['paduk oOpaTHON QyHKINH.

7. Crenennass pyHkumust y = x” ¢ HaTypaJbHBIM IOKa3aTeJIeM CTEIECHH, e€

rpaduK1 U CBOMCTBA
1
x2" e€ rpaduK U CBOMCTBA

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

—2n

}I:x =

*

CrerneHHast pyHKIIUS

m o 3
10. Crenennas pyHkuus y = x", ede r = — 1, x>0 e€ rpaduk 1 cBOMCTBA
m . o
11.Crenennas pynkuus y = x’, 20e 0 < — < 1, x > 0. e€ rpaduk u cBoMCTBa
m o 9
12.Creriennast pyHkmust 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 M rpaguk.

17.11lousarue norapudma. CpoiictBa 1orapupmoB.

18.ITonsitue norapudma. JlecaTuuHbie U HaTypalbHbBIC JTOTapU(PMBI.
19.JlorapupmMupoBanye ¥ NOTEHIUPOBAHUE BBIPAKECHU.

20.Pemenne noka3arenbHbIX YPAaBHEHUN.

21.Pemenune noka3areabHbIX HEPABEHCTB.

22 .Peuienne norapu(pMuyYeCKUX ypaBHEHHM.
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23.Pemienne norapu(MuyeCKuX HEPABEHCTB.

24.CoOTHOLIEHUS MEXKly TPayCHON U paluaHHON MEPAMH YTJIOB.

25.TpuroHomeTpruyeckre PyHKIIUU YUCIOBOTO apryMEeHTa, 3HAKW UX 3HAYEHU .

26.CoOTHOIIICHUS ~ MEXKAY TPUTOHOMETPUUECKUMHU  (DPYHKIIMSIMH  OJHOTO
aprymeHTa.

277.®@opMyIbl IPUBEACHUS.

28.TpuroHomeTpuyeckre PyHKIIUU CYMMBbI U Pa3HOCTH JIBYX YIJIOB.

29.Tpuronomerpuueckue GyHKIIUU JBOWHOTO YTIa.

30.TpuronomeTpuyeckre QyHKIIUU MOJOBUHHOTO apryMeHTa.

31.DopMysbl MOHMKEHUS CTENEHHU.

32.IIpeoOpazoBaHre CyMMBbI M Pa3HOCTH OJHOMMEHHBIX TPUTOHOMETPHUECKUX

GbyHKIHMI B Mpou3BeIeHNUE.
33.Tpuronomerpudeckas GpyHkius Y =S4 “e€ rpaduk u cBoiicTBa.

Y =C0SX

34. TpuronomeTrpudeckas QyHKIH , €€ rpaduK U CBOMCTBA.

35.Tpuronomerpuueckas Gynkmus ¥ =8 eé rpaduk u cBoMCTBA.
36.Tpuronomerpuueckas pynkius ¥ = 8 | eé rpaduk U CBONCTBA.

37 .IlonsTHe apkkoTaHreHca yncia. Oyrkims ¥ ~ YCCI8Y | g rpaduk u cBOMCTBA.

y = arccigx

38.Ilonarue apkkoTanrenca uncia. OyHkuus , €€ rpaduk 1 cBOMCTBA.

39.Ilonstue apkcunyca uncia. OyHKIus y = arcsin x,e€ rpaguk 1 CBOHCTBA.
40.ITonsiTre apkkocuHyca yncia. OyHKIUS y = arccos x , €€ rpaguK U CBONCTBA.

41.Pemenrie NpOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.

42.Pelenrie TPUrOHOMETPHYECKMX HEpaBeHcTp S~ <@, SIMX >d.

43.Pemenrie TPUrOHOMETPHYECKMX HEpaBEeHCTB COS* <d, COSX>d.
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44 PelieHne TPUrOHOMETPHYECKUX HEPABEHCTB 8% <4, 1g¥ > a.

45 .Pelenne TPUrOHOMETPHUECKUX HEPaBEHCTR C/8X <d, Cligy>d.

Kaprouka 3aganus «/lpyrasi popma KOHTP 0J1sD>

1. Tlonsarue norapudma. Coiicta norapudmos. [lonstue norapudma. JleciTuansie u
HaTypaJIbHbIE JIOTapU(PMBbI

2. Pemienune npocTelmMx TpPUrOHOMETPUUECKUX YPABHEHU.

3. Haiitu o61acTh 3HaUeHUH cTeNEeHHONW (PYHKIIMU U IPOYUTATH €€ rpaduK:
y=x’

y=x"

2 cemecTtp 00y4eHusi. PopMa KOHTPOJIA — «IK3aMEH»

s b=

9.

Bormpocs! 11 mpoBeeHNs 9K3aMEHa 3a 2 CeMeCTp
10 TUCHUIUIMHE «MaTemaTuka»

[ToHsiTHE YKCIIa U YUCIIOBBIX MHOXKECTB.
Kopnu n crenenun. KopHu HaTypallbHOM CTENEHU U3 YHCIIA U UX CBOMCTBA.
CrerneHb ¢ pallMOHAIIBHBIM U ACHCTBUTEIBHBIMHU IT0KA3aTEISIMU, €€ CBOMCTBA
Onpenenenne uucinoBodl  ¢ynkums. ['padux  dynxuun. Ilpocreitmue
npeoOpazoBaHus rpauKoB G yHKITHA.
CpoiicTBa (yHKIMI: MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTh U HEYETHOCTD,
NIEPUOJUYHOCTbD.
Ob6patnbie pyakiun. ['padux oOpatHOM QyHKINU.
CrenenHast ¢yHkuuss y = x” ¢ HarypajJbHBIM IIOKa3aTeJIeM CTEIEHH, €€
rpaduK1 U CBOMCTBA

1
J=x_2ﬂ=

CrerneHHas pyHKIIUS Y x2™ e€ rpaduK U CBOMCTBA

— y(2n-1) _ 1
CreneHHast QyHKITUS x2"~1 o8 rpauK U CBOWCTBA

m o 9
10. Creniennast pyHKmmst y = X", 2de r = —> 1, x>0 e€ rpaduk U CBOWCTBA

m . )
11.Crenennas pyHkuus y = x’, 20e 0 < —< 1, x> 0. e€ rpaduk u cBOMCTBA
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m as o
12.Crenennas pynkuus y =x",r = — —et rpaduK U CBOCTBA

13.IlokazaTenbHas pyHkuus y=a*, rae a>0, a#l, e€ rpaguk u cBoiicTBa
14.TlokazatenbHas pyHkuus y=a*, rae 0<a<l, e€ rpaduk u cBoiicTBa
15.®ynkuus y= log.x, rae a>0, a#l, e€ cBolicTBa U rpaduxk.
16.®dynkums y= log.x, rae 0<a<l, e€ cBoiicTBa U rpaduk.
17.1loustue norapudma. CoricTBa JorapumMoB.

18.Ilonarue norapudma. JlecssTHuHbIC U HATYpaIbHBIC JTOTAPUPMBI.
19.JlorapudmupoBaHre 1 TOTEHIIUPOBAHUE BHIPAKECHU.
20.PemieHue nokazareibHbIX YPaBHEHUH.

21.PemeHne nokaszarelbHbIX HEPABEHCTB.

22 .Pemienne norapu(pMuyYECKUX ypaBHEHUM.

23.Pemenne morapuMUIECKUX HEPABEHCTB.

24.COOTHOILIEHUS MEXITY I'PadyCHON U paIuaHHON MEPAMU YTJIOB.

25.Tpuronomerpudeckue GyHKIIMHU YUCIOBOI'0 ApryMEHTA, 3HAKW UX 3HAUYCHUH.

26.CoOTHOIIIEHUS MEXTy TPUTOHOMETPUUECKUMU (DYHKIIMSIMU OJTHOTO apTyMEHTA.

277.®opMyIbl IPUBEACHUS.

28.TpuroHomeTpuyeckre GyHKIUU CYMMBbI U Pa3HOCTH JIBYX YIJIOB.
29.Tpuronomerpudeckue GyHKIIUU JBOWHOTO YTIa.
30.TpuronomeTpuyeckre GyHKIUU MTOJOBUHHOTO apryMEHTA.

31.DopMysbl MOHUKEHUS CTENEHU.

32.IlpeoOpazoBaHre CyMMbl M Pa3HOCTH OJHOMMEHHBIX TPUTOHOMETPUUECKUX

GbyHKIMI B Tpou3BeIeHNUE.
33. TpuroHomerpuueckas kuusa Y = ST e8 rpaduk U cBOMCTBA.
M

V=C0SX " e€ rpaduk u cBOMCTBA.

34. TpuroHomeTpuueckast GyHKIUs

35.TpuronoMerpuueckas GyHkuus = 8% eé rpaduk u CBOMCTBA.

36.Tpuronomerpuueckas Gynkmus ¥ = /8% eé rpaduk u cBoiiCTBA.
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37 IlonsiTue apkkoTaHreHca yncia. Oynkius Y = @CCigY o8 rpaguk U CBOMCTBA.

y =arcctgx

38.11onsTne apkkoranrenca yucna. OyHkus , €€ rpauK U CBOICTBA.

39.1lonsiTue apkcunyca uncia. OyHKIus y = arcsin x,e€ rpa@uk u CBOMCTBA.
40.ITonsTre apkkocunyca yucia. OyHkius y = arccos x , e€ rpadvK 1 CBOWCTBA.

41.PeuieHrie NpoCTENIINX TPUTOHOMETPUYECKUX YPABHEHUI.

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

43.Pelienrie TPUrOHOMETPHYECKUX HEpaBEHCTB COSY <d, COSX>d.

44 PerlieHue TPUIOHOMETPUUYECKHX HEPABEHCTB ‘&YX <d, 18¥>d.

45.Perlienye TPUTOHOMETPUUECKHX HEPABEHCTB Cl8¥ <4, clgx > a.

46.11penen pyHKIIMU B OECKOHEUHOCTH.

47.Bpruncnienne  npenena  (QyHkuumu B Touke.  [IpaBuna  packpeIThA

0
HEOIIPEeIIEHHOCTH BUAA /0

48.Bouncnienne mpenena (yHknuum B OeckoHewHocTd. [IpaBuna packpeIThs

o0
HEONPEAECTEHHOCTEN BUIA @ u ®©—%.
49.TlpousBoaHas pyHKINH, €€ TEOMETPUUECKUN 1 PU3NIECKUIA CMBICIT.
50.IlpaBuna nuddepeHIpoBaHUsS CYMMBbI, Pa3HOCTH, MPOU3BEIAEHHUS, YACTHOTO
ABYX QYHKIMA. Y paBHEHHE KacaTeIbHOM K TpaduKy (yHKITHH.
51.I1paBuno nuddepeHupoBaHus CI0KHON (PYHKITUH.
52. ®opmysl qudpepeHunpoBaHus.
53.YcnoBus Bo3pacTaHusi U yObIBaHUS (DYHKIIHH.
54. DxcrpemyM (ynkuuu. MccnegoBanue (QyHKIIMUM Ha 3KCTPEMYM C MOMOLIBIO
IIEPBOW MPOU3BOTHOM.
55. Bropast mpousBojHas u €€ guznueckuil cmbici. MccneqoBanue QyHKIMU Ha

AKCTPEMYM C MOMOIIBIO BTOPOU IPOU3BOIHOM.
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56. IlepBooOpasnas. HeonpenenéHHbIN HHTErpal U €ro CBOMCTBA.

57. OcHOBHBIE (OPMYITBI UHTETPUPOBAHUS.

58.0mnpenenéHHblid UHTErpal U €ro TeoMeTpuuecKuil cMmbici. OCHOBHBIE CBOMCTBA
ONpPEeAEIIEHHOr0 MHTErpaa.

59. Briuucienue oOnpeAes€HHOro HHTErpajga METOIOM 3aMEHbl TNEPEeMEHHOM,
dbopMysia HHTETPUPOBAHUSI TIO YACTSIM.

60. Beruucinenue rmiomaael ImiIockux Quryp ¢ TOMOINIbIO  ONPeAcTIEHHOTO
WHTETpaIa.

61. Ilonsitue BekTopa. JInHelHbIE onepalii HaJl BEKTOPaMU U UX CBOMCTBA.

62. CkaysipHOE ITPOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA.

63. Onepanuu HajJ BEKTOpaMH, 3aJaHHBIMU CBOMMHU KOOpAHHATaMH. DOpMyJIbI
KOOpJIHMHAT CEPEAUHBI OTPE3Ka, PACCTOSHUS MEXKIY ABYMS TOYKaMHU, KOCHHYyCa
yrjla M1y BEKTOpaMH B KOOpAMHATAX.

64. YcnoBHs KOJUDIMHEAPHOCTH U NEPIEHIUKYISIPHOCTH BEKTOPOB.

65. OCHOBHbBIE TIOHATHSI M AaKCHOMBI cTepeoMeTpur. CHeICcTBUS U3 aKCHOM
CTEPEOMETPUU

66. BzaumMHOoe pacnojokeHue JBYX MHOpAMBIX B mpocTpaHcTBe. llpu3sHak
MapajieIbHOCTU MPSMBbIX.

67. BauMHOe pacrosoxkeHue MpsSMOM U TJIOCKOCTH B TpocTpaHcTBe. [Ipu3Hak
NapAJJIEIIbHOCTH IPSIMOM U INTOCKOCTH.

68. B3auMHOe pacnojiokeHue AByX Iockocten. [Ipu3Hak napamienbHOCTH JIBYX
IIJIOCKOCTEMN.

69. CylecTBOBaHHE MIOCKOCTH, MApaJJIEIbHON JaHHOM MIIOCKOCTH.

70. CBoiicTBa napauiebHBIX MIIIOCKOCTEH.

71. Yron mexny OpsAMBIMH B IPOCTPAaHCTBE. llepneHAMKYISIpHOCTh MPSMBIX B
npocTpancTBe. CBOWCTBO NEPIEHINKYIIPHBIX NPSIMBIX.

72. Yron MexIy NOpsIMOM W INIOCKOCTBIO. llepneHauKynspHOCTh NOpsIMON M
IJIOCKOCTH. [Ipu3HaK NepreHAuKyIIPHOCTH IPSMON U TITIOCKOCTH.

73. llepnieHauKyIsIp U HaKJIOHHasA. Teopema o TpEX MEepIEeHANKYIAPaX.
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74. Yron Mexay mIocKoCcTsIMU. [lepneHaAnKysipHOCTh ABYX IIocKocTel. [Ipu3Hnak
MIEPIEHINKYJIIPHOCTHU 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
MOBEPXHOCTH mupamuibl. OO0bEMBI MOJOOHBIX Tl 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 TUIOMIATL MOBEPXHOCTH MUpaMujbl. OOBEMBI MOTOOHBIX
Tell.

80. IIpaBuiibHas nmupaMua. bokoBasi MOBEPXHOCTh MPABUIIBHOW MUPAMUIBL.

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. Ceuenne mapa mIOCKOCThI0. OOBEMBI THapa u ero vacteil. [Inomanas
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 CIIOKEHUSI 1 YMHOKEHHS BEPOSITHOCTEM.

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

90. MareMaTu4eckoe OKUAaHuEe U JUCIIEPCHUSL.
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HpHMep OK3aMCHAaIIMOHHBIX OMJICTOB:

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHMS POCCUNCKON OEJEPALIM
DOEJIEPAJIBHOE I'OCYAJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE
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. AnekcanapoBa

MHHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU ST POCCUMCKON ®EJIEPALIMN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIHOPKETHOE OBPA30OBATEJIBHOE YUPEXX/IEHUE
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 dpyakimu y = f(X) onpenennre KOJIUIECTBO TOUEK IKCTPEMyMa Ha
unrteppaie (-3; 4).

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

[Ipenonasarens E.A. AnexcanapoBa
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OneHka WHIUBUAYAIBHBIX O0pa30BaTENbHBIX JIOCTHXKEHUN MO pe3ysbTaTam

HpOMG)KYTO‘-IHOﬁ arTeCTalli IIPOU3BOAHUTCA B COOTBCTCTBHHU C YHHBepcaHBHOﬁ

HIKAJIOM:
IIpouent KauecTBeHHas1 OLICHKA HHAUBUAYAJIbHBIX
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 GamnoB) mpucBanBaeTcss 00y4arolueMycsi, €ClId OH TMOJIHOCTBHIO
BBITIOJTHUJT 33/TaHKE SK3aMEHAIIMOHHOTO OWIIeTa: Jal MpaBUIIbHBIC OTBETHI HAa BCE
BOIPOCHI M PEIIMII BCE 3aa4H;

80 + 89% (4 Oamna) mpucBamBaeTCs O0YyYarOlEMYCs, €CIU OH IOJHOCTBIO
BBITIOJTHUJI OJHO MPAKTHYECKOE 3aJaHhe JK3aMCHAIIMOHHOTO OWjeTa W Jaj
MpaBWIbHBIA OTBET HA TEOPETUYECKUU BOIPOC, JUOO BBIMIOJHUI JBa
MPAKTUYCCKUX 3aJaHus, HO HE CMOT IPAaBHUJIBPHO OTBETUTHh HA TEOPECTUYCCKHMA
BOTIPOC;

70 = 79 % (3 Oamna) mpucBawBaeTcs OOydYarOMIEMYCs, €CIU OH ITOJHOCTBIO
BBITIOJTHUJI OJTHO MPAKTHYECKOE 3aJaHKE YK3aMECHAIIMOHHOTO OMIIETa U JTOITYCTHIT
CYIIECTBEHHBIE ONMMUOKH IMPH OTBETE HA TEOPETHUUECKHI BOMPOC;

menee 70% (2 Oamna) mpucBauBaeTcsi OOydYaromiemMycsi, €Cii OH HE CMOT
BBITIOJTHUTH HU OJTHOTO TTPAKTHYCCKOTO 3aJJaHus dK3aMEHAIIMOHHOTO OMIIeTa.

31



6.AJIATITALIUSA  PABOYEM TIPOTPAMMBI JUJII JIAI[ C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbBA (OB3)

AnanTupoBaHHas MporpamMma pa3padaTbiBacTCs IPU HAIWYUM 3asBJICHUS CO
CTOPOHBI OOyuwaromierocs (poauTeneld, 3aKOHHBIX MPEICTaBUTECH) M MEIUIIMHCKUX
MOKa3aHUW (PEKOMEHAAIMAMU TICUXO0JIOTO-MEANKO-TIEIarornueckoil koMmuccuu). s
WHBAJIMJIOB aJanTUpOBaHHas oOpa3oBaTejbHAs IIporpaMma paspadaThIBacTcs B
COOTBETCTBHUH c VHIUBU1yaIbHOU MpOrpamMMOon peadbuHTaIuy.
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