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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

. Oo6vem uacos
Bup yyeOHoii padboThI 7 cemecmp 2 cemecmp

MaxkcumanbHas yyeOHasi Harpy3Ka (Bcero) 80 176

Oo0s13aTesibHast ayIMTOPHAs yueOHast HATpPy3Ka

(Bcero)

B TOM YHUCJIE: 78 162
Jlexkuu 48 96
JlaGopaTopHble 3aHATUS - -
IIpakTudeckue 3aHATHSL 28 62
KypcoBas paborta (mpoekr) (eciu i i

npeodycmompeHo)

CamocrosiTenbHas pabora 2 4
Koncyabranumu - 2
KoncyabTanum K 3k3amMeHy - -
@®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 yuebHozco mamepuana




Pemenne 1 | PaBHOCHJIBHOCTH MPPALIMOHAIBHBIX YPaBHEHUN. MeTObI X PEIICHUs
MPPAIHOHATBHBIX 2
ypaBHeHHii Ilpakmuueckue 3anamus
1 | Pemenust uppaloHaNbHBIX YPaBHEHUN 2
Camocmoamenvnan paboma
NunuBuayanbHas paboTa CTYJASHTOB 11O PEIICHUIO 3a]a4. BboIuncienns creneHei u KopHen 4ucia, perieHne
UppaloHaJIbHBIX YPaBHEHUN
Cooepoicanue yuebHo20 mamepuaid
Tema S. 1 | Iloka3aTenbHas QyHKIUS, ee CBONCTBA 2
HNokaszaTenpnas 2 | Pemenue noka3aTelbHbIX YPaBHEHUIN U HEPABEHCTB 2
hynxuus Ilpakmuueckue 3anamus
1 | IToka3aTenbHas GyHKIUS, €€ CBONCTBA
2 | Pemenne noka3aTesbHbIX YPaBHEHHN
3 | Pemenue nokasarenbHbIX HEPABEHCTB 2
Cooepoicanue yuebHo20 Mamepuand
1 | Jlorapudwm uncna. JlecATUYHBINA U HATYPAJIBHBIN JOrapu MBI, YUCIO € 2
2 | CaoiictBa sorapudmon. Onepanus JorapuGMUpOBaHUS 2
Tema 6. 3 | Jlorapudmuueckas GpyHkuus, ee cCBOiCTBa 2
Jlorapugmnoi. -
4 | Pemenue norapupMuyecKux ypaBHEHUN U HEPABEHCTB 2
Jlorapupmuyeckas
IIpakmuueckue 3auamus
bynxkuus ”
1 | Jlorapucwm uncna. Coiicta gorapudmoB 2
2 | Jlorapupmuueckas GyHKIIHS, €€ CBOWCTBA 2
3 | Pemenue snorapupmMuuecKkux ypaBHeHUN 2
4 | Pemenue norapupMuyecKux HEPaBEHCTB 2
5 | Jlorapumel B IpUpoJie U TEXHUKE 2
Camocmoamenvnan paboma
1 ‘ Perienre nokasaTesbHbIX U JIOTApUPMUUYECKUX YPAaBHEHUI U HEPaBEHCTB 2
Pasnea 3. OcHoBbI TpuroHomMerTpun. Tpuronomerpudeckue pyHkuumn

‘ Cooepoicanue yuebno2o mamepuana
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1 | Paguannas mepa yrua. IIoBopoT TOYKM BOKPYT Hayana KoopauHat. OnpeesaeHue CuHyca, KOCUHYca,
TaHT'€HCa U KOTAaHT'€HCa. 3HaKU CHHYCa, KOCUHYCA, TAHT€HCa U KOTAaHT€HCa 110 YETBEPTSIM. 4
2 | 3aBUCHMMOCTb MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJHOTr0 U TOro *e yria OCHOBHbIE 4
TpUroHOMeTpruUYeckue ToxaecTsa. opmyisl npuseneHns. CHHYC U KOCUHYC ABOMHOro yria. @opmysisl
Tema 7. OcHOBBI IIOJIOBUHHOTI'O yIJ1a
TPUTOHOMETPHH. IIpakmuueckue 3anamus
Tpuronomerpuyeck
ue GyHKIHH 1 Tpuronomerpuueckue (QyHKIMH TPOU3BOJIBHOIO YIJIA, YHCIA. 2
) OCHOBHBIE TPUTOHOMETpHUUECKUE TOXKAECTBA. DOPMyIIbl IPUBENEHUS 2
3 CuHyc, KOCHHYC, TAHI€HC CyMMBl U pa3HOCTU JBYX yrioB. CHHYC MU KOCHUHYC JBOHHOro yria. ®opmyJsl 2
IIOJIOBUHHOT'O YIJIA.
Camocmoamenvnas paboma
[Ipeobpa3zoBaHus ¢ MOMOIIBIO BCIOMOIaTEIbHOI'O apryMEeHTa >
Cooepoicanue yuebno2o mamepuana
Tema 8. 1 | Tpuronomerpudeckne QyHKIHNH Y = COS X, ¥ = sin X, y = tg X, y = ctg X., UX CBOIcTBa U rpaduku 4
Tpuronomerpuieck [TpeoOpazoBanue rpadkoB TPUTOHOMETPUYECKUX (PYHKIUN
e ypaBHEHUS U 2 | O6paTHble TpuroHomerpuieckre Gpynkuuu. Mx cBoiictBa u rpaduku. 2
HEPABCHCTRA 3 | Tpuronomerpudeckue ypapHeHus. IIpocreiimme TpUroHOMETpUIECKUE YPABHEHHUS. 2
4 | OgHOpPOIHBIE TPUTOHOMETPUYECKUE YPABHEHMUS. 2
5 [TpuroHomerpuyeckue ypaBHEHHS 2
IIpakmuueckue 3anamus
1 | Tpuronomerpuueckue pyHKINU, KX CBOWCTBA U IPaPUKU
2 | OOpaTHbBIE TPUTOHOMETpUYECKHE (PYHKIIUU
3 | Pemenue nmpocTeHInX TPUrOHOMETPUUECKUX YPaBHEHHI. 2
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4 | PemeHne TpUrOHOMETPUYECKUX YPABHEHUN OCHOBHBIX THUIIOB: CBOJAIIMECS K KBAIPATHBIM 2
peliaemMble pa3aoKeHUEM Ha MHOKUTEN, OJTHOPO/IHBIE.
€IIEHNE TPUTOHOMETPUYECKUX HEPABEHCTB
5 |P 2
Camocmoamenvnas paboma
1 | [IpeobpazoBaHue TPUTOHOMETPUUECKUX BbIpaXKeHU. Pelenne ypaBHeHUH. 2
Pasnean 4. IIpounsBoanasi u neppoodpazHast pyHKINHU
Cooepoicanue yuebHoeo mamepuaid
1 | Ilpupamenue aprymenta. [Ipupamenne ¢pynxkuun. Onpenenenue npon3BoaHoH. @opMyIIsl U paBuiIa 4
nuddepenHnmpoBanus.
2 | IlonsaTue o HEMPEepLIBHOCTH QYHKIIMU. METOl MHTEPBAJIOB 2
Tema 9. 3 | [IpousBogHAas CIOXKHON QPYHKITUN 2
IIpousBoaHas 4 | 'eomerprueckuil v pusnueckuil CMbICI NPOU3BOAHON. Y paBHEHHE KacaTeIbHOU K rpauKy QpyHKINH. 2
bysxunn, ee 5 | MoHOTOHHOCTh (QYHKIIUU. DKCTPEMYM (QYHKIIHH. 2
NpUMeHeHue " =
6 | Bropas mpou3BoaHas u e€ gpusndeckuii cMbici. BeimykiiocTs rpaduka Gpynkuun. Touku neperuba. 2
7 | UccnenoBanue GyHKIIMH U TIOCTPOEHUE Tpa(UKOB. 2
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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
Camocmoamenvhnan paboma
1 | [IpousBogHas GpyHKIMH 2
Cooepoicanue yuebHo20 mamepuana
1 | IlepBooOpa3Has. HeonpenenéHuuplil nHTErpai u ero ceoiicrsa. OCHOBHbIE ()OPMYIIb HHTET PUPOBAHMSL. 2
2 | HTEerppOBaHKE METOIOM 3aMEHBI ITIEPEMEHHOM. 2
[lonsitue 006 ompeneaeHHOM HHTErpaje Kak IUIOIIAaAu KpUBOJIMHENHHOW Tpanmenuu. OCHOBHbBIE CBOMCTBA 4
Tema 10. 3 OIpEeAENEHHOr 0 HHTEr paia.
ITepBooGpasHnas 4 | BpruucieHue onpeaerEHHOro HHTErpaja MeToJaMy 3aMEHBI TEPEMEHHOM. 2
byHkuun, ee | [Ipakmuyeckue 3aHAMUS
NpUMeHeHue 1 | Heomnpenenénubiili uaTErpa. 2
Omnpenen€HHbIN UHTETpaL. 2
3 | Beruucnenue miomasnen miockux Guryp. 2
4 | OnpeneneHHbI UHTErpaj B )KU3HU 2
Camocmoamenvnas paboma
1 | [lepBooOpa3Has pyHKIUU 2
Pa3nea S. IIpsiMbie HIUVIOCKOCTH B MIPOCTPAHCTBE
Cooepoicanue yuebHo2o mamepuaid
1 OcHOBHbIE OHATUA cTepeomMeTpuu. Pacnonokenue mpsMbIx U Iiockocreil. [lapannenbHoOCTh
IIJIOCKOCTEN 2
Tema 11. Hpsimete n TTapaniensHOCTh TPSAMBIX, IPAMOI M ILIOCKOCTH, TIOCKocTel. TeTpasap u mapamiesenuie 2
IUVIOCKOCTH B 2
NPOCTPAHCTBE
3 | llepneHAUKYIApHOCTD MPAMBIX, IPSIMON U IIIIOCKOCTH, TUIOCKOCTEN. [Ipu3HaKk nepnesuKyIsipHOCTA IPSIMOM 1 2
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IIJIOCKOCTH

[lepnennukymsip U HakinoHHas. Teopema O TpexX MEPHEHIUKYJApax. YTod MEXAYy HPsAMON M IUIOCKOCTBIO.
Yrosn Mexy IIIOCKOCTSIMHU.

Hpa;cmuttecxue 3AaHAMUA

1 | Pacnonoxxenue npsaMbIX U INIOCKOCTEN

2 | IlepneHauKyIAPHOCTD NPSAMBIX, IPSIMOM U MIJIOCKOCTH, MIIIOCKOCTEH

3 | Teopema o Tpex NepreHAUKYISIPax. YTOd MEKIY MPSIMON U MIOCKOCTHIO.
4 | ITapannenbHble, NEPIEHANKYISPHBIE, CKPELIIMBAIOLIMECS IPSIMbIE

Cooepoicanue yuebHo20 mamepuana

I[CKapTOBBI KOOpAUHATBI B IMPOCTPAHCTBC. Paccrosaue MCXKAY ABYMSA TOYKaMH. KOOpI[I/IHaTBI CCPCANHBI

1 oTpe3Ka
Tema 12. 2 | BekTopsl B mpocTpaHCcTBE. Yroa Mexay BekTopamu. CKalspHOE IPOM3BEeHIE BEKTOPOB
Koopaunarsl u
Ilpakmuueckue 3auamus
BEKTOPbI
1 | JIekapToBBI KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
2 | Yroa mexnay BekropaMu. CKaJISIpHOE MTPOU3BEEHHE BEKTOPOB
3 | [IpakTuKO-OpUEHTUPOBAHHBIE 33]]Ja4U HA KOOPIMHATHOMN TJIOCKOCTH
Camocmoamenvnan paboma
1 | IIpssMble UIITIOCKOCTH B IIPOCTPAHCTBE
Paznen 6. MHOTrorpaHHUKHU M TeJIa BpalleHust
Tema 13. Cooepoicanue yuebHo20 mamepuand
MHOrorpaHHuKH ] Mmuororpanauk U ero cocrasimsonme. [lpusma, ee cocraBmstomme, cedeHue. [Ipsmas u mpaBuibHas
TeJla BpallleHHs! npu3Mmel. [lapannenenumnen, ky6. bokoBas u moaHas TOBEPXHOCTH MPU3MBI.
2 | [lupamuna, ee cocraBustomue, cedeHue. llpaBunbHash mupamuaa. YcedeHHas nupamuzga. bokosas u
MOJTHASI TIOBEPXHOCTh MTUPAMUIBI
3 | IIpaBusibHBIE MHOT OTPAaHHUKH, UX CBOKCTBA
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Hpakmuqecmte 3aHAMUA

1

CBolicTBa NPU3MBI U MAPAJLIIEIECTIUIIEA.

2

CBoiicTBa MUpaMU/IbI.

3

VYceueHHass nupamuaa.

Camocmoamenvnan paboma

1 MHororpaHHHKH. 2
2 | Ilonarue 06 oobeme Tena. O0beM NpAMOYTrobHOro napasienenumnena. Oosem kyda. O0bemMbl MpAMOi 2
npu3Mbl U nuJMHApa. O0beMbl nupaMubl U KoHyca. O0beM mapa
Ipakmuueckue 3anamus 2
1 | HumuHap, KOHYC, yCEUEHHBIM LWINHIP, YCEUEHHBIH KOHYC 2
2 | lap u chepa
3 | OOBEMBI U IIJIOMIAU TIOBEPXHOCTEH Tel 2
4 | IIpumepbl CUMMETpPHI B Mpodeccuu 2
Camocmoamenvnas paboma
Tena BpameHus 2
Paznen 7. BeposAATHOCTD M CTATHCTHKA
Cooepoicanue yuebno2o mamepuana
Tema 15. 1 | OcHOBHBbIE TOHATHS KOMOMHATOPUKH. 2
JIEeMEHTBI 2 | CoObITHE, BEPOSITHOCTD COOBITHS. ClI0KEHHE U YMHOKEHUE BEPOSTHOCTEN 2
KOMOUHATOPUKH, 3 | [uckperHas ciy4aiiHas BeIUYUHA, 3aKOH €€ pacipeeieHusl. 2
CTATHCTHKH U Ilpaxmuueckue 3anamus
TeOpUH 1 | DneMeHTbl KOMOMHATOPUKHU. DJIEMEHThI CTATUCTUKH U TEOPUHU BEPOSTHOCTEN 2
BepOSITHOCTEH 2 | BepostHoCTb B Ipo(hecCHOHAIBHBIX 3a/1a4ax 2
3 | CocraBieHue TaOJIMII U JUArpaMM Ha IPAKTHKE 2
CamocrosiTeqbHas pabora 6
IIpome:kyTouHasi aTTecTalUs 12
MakcumajbHas yueOHasi Harpy3Ka 256
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3.YCJIOBUSI PEAJIM3AIIMM PABOYEM ITPOIPAMMBI YYEBHOI'O
IMPEAMETA

3.1. JJas peaau3anuu NporpaMMbl Y4eOHOro mnpeaMeTa [OJKHBI ObITh
NpeayCMOTPEeHbI Clleyolue crealbHble IOMeleHUs

Peanuzanusa nporpammbl yueOHOro nmpeamera TpeOyeT Halnyus ydyeOHOro kaOuHeTa
MaTEeMaTHKH.

O6opynoBanue yueOHOT0O KaOMHETa:

- TIOCAJJOYHbIE MECTa M0 KOJIMYECTBY 00 yJarOIINXCS;

- pabouee MeCTO MpernoaaBaress;

- KOMIUIEKT Y4eOHO-HaIJIAHBIX TTOCOOUIA;

- 3aJJaHUs AJIs1 KOHTPOJIbHBIX PadoT;

- Ipo(heCcCUOHATIBLHO OPUEHTUPOBAHHBIE 33 JaHUS;

- MaTepuabl FIK3aMeHa.

TexHuueckue cpecTBa 00yIeHUS:

- IEPCOHAJIbHBII KOMIIBIOTEP C JIMIEH3MOHHBIM IPOrPAMMHBIM 00ECIIEUECHUEM;

- IPOEKTOP C KPAHOM.

3.2. UndopmanuoHHoe odecriedyeHue 00y4eHust

OCHOBHBIE UICTOYHUKH

[Nexneuxuit 1.J[. MaremaTtuka: yaueoHuk u npaktukym st CI10. — 3-e uzg., nepepad.
u non. — Mocksa : FOpaiit, 2023. — 499 c. — ISBN 978-5-534-18621-9. — URL:
https://www.biblio-online.ru/viewer/SF9AOCOE-9AS55-4A6D-8B94-5SF9AOCOE9ASS

Komsarun FO.M. AnreOpa u Hauana MaremaTudeckoro aHanusa. 10 kmacc: yueOHUK. /
IO.M. Konsrun, M.B. TkaueBa, H.E. ®@enopoBa u np. — 6-¢ u3g. — Mocksa :
[Ipoceemenue, 2023. — 368 c¢. — ISBN 978-5-09-105789-1. — URL:
https://catalog.prosv.ru/item/58768

JIOTOTHUTENIbHBIE UCTOYHUKU
Hanko ILE. Beiciias matemaTuka B yrnpakHeHUsX U 3amadax. B 2 4. Y. 1: yueOHoe

nocodue. / ILE. Jlanko, A.I'. Tlomos, T.f. KoxxeBHukoBa. — 10-e u3p., ucnp. —
MockBa : [Opaiit, 2023. — 416 c. — ISBN 978-5-534-17464-4. — URL.:
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0C4AI1B2A3DIA

4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O
INPEAMETA

KOHTpOJ'IB N OLNCHKa PpE3yjibTaTOB OCBOCHUA IIPEAMETA OCYIICCTBIIACTCA

MpernoJaBaTrciicM B IPOLECCCC MPOBCACHUA IIPAKTHYCCKUX 3aHHTHfI, TCCTUPOBAHUIA, a

TAK)KE€  BBINNOJHEHUA 06yanOIHI/IMI/IC$I UHJAUBUIYaJIbHBIX 3aJJaHul, IIPOEKTOB,
HUCCIICJOBAaHUM.
®opMbI M1 METOAbI KOHTPOJISA
Pe3yabTarsl 00yueHust P A p
pe3yabTaToB 00y4YeHust
OcBoeHnue copepxaHust ydeOHoro npenmera | OCHOBHbIE — METOAbI KOHTPOJIA
«MaTteMaTuka» oOecrieunBaer JOCTUKEHUE | 3HAHWI: TEKyIIUH, IEPUOAUYECKUN U
00yYarOIIMMHKCS CIEAYIOINX PE3YyJIbTATOB: HUTOTOBBIN KOHTPOJIb.
JAUYHOCMHBIX:

c(OpMUPOBAHHOCTH MPENICTABICHUI O MAaTEMaTHKE
KaK YHUBEpCaJbHOM S3bIKE HAayKH, CPEICTBE
MOJIEJIMPOBAHUS SIBJICHUW W IPOLECCOB, HUIEAX U
MeTOoJ]aX MaTeMaTHKU;

NOHMMaHWE 3HAYMMOCTH MaTeMaTHKH JJIsI HAy4HO-
TEXHUYECKOro  Tporpecca, CcPOpMHPOBAHHOCTH
OTHOIIEHUS K MaTeMaTHMKe KaKk K 4acTu
00111eYeI0BEYECKOM KYIbTYphI Yepe3 3HAKOMCTBO C
HUCTOPHEH pa3BUTHS MATEMaTHUKH, 3BOJIIOLIMEH
MaTeMaTHYEeCKUX HJIEH;
pa3BUTHE JIOTMYECKOT 0
IIPOCTPAHCTBEHHOTO BOOOpaXKeHNS,
aIrOPUTMHUECKON KYJbTYpBI, KPUTUYHOCTH
MBILUICHUS Ha YPOBHE, HEOOXOAUMOM JIJIs Oy Ty1eit
npodeccroHaIbHON NesITeJIbHOCTH, TSt
IPOJIOJDKEHHUST 00pa30BaHUS U CaMOOOpPa3OBaHUS;
OBJIaZICHUE  MAaTEeMaTUYECKMMM  3HAHUAMU U
YMEHUSIMH, HEOOXOAMMBIMU B  IIOBCEIHEBHOU
XKHU3HU, JUISI OCBOGHHUS CMEXKHBIX €CTECTBEHHO-
HAy4YHBIX TV CIIUTUINH u JTUCLUTLTIH
npoeCCHOHANIBHOIO  IUKJIA, JUIsl  IOJy4YeHUs
oOpa3oBaHusi B  00JacTAX, HE TPEOYIOIMIHX
yriay0JIeHHOW MaTeMaTH4eCKON MOrOTOBKHY;
TFOTOBHOCTh U CIIOCOOHOCTh K 00Pa30BaHUIO, B TOM
yyuclie caMooOpa3oBaHUIO, HAa MPOTSHKEHUM BCEH
KU3HU; CO3HATEIILHOE OTHOIIIEHUE K HEMPEPHIBHOMY

MBIIIJICHU A,

00pa3oBaHUIO Kak YCIIOBUIO YCITEITHOU
npodeccrnoHanbH oM u 001IIECTBEHHOM
JIeITEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOATEIBHOMN
TBOp‘IGCKOﬁ Hu OTBeTCTBeHHOﬁ ACATCIIbHOCTH,

Texymmid KOHTPOJIb MIPOBOJIUTCA B

dbopme:

— YCTHOrO Ompoca;

— MHUCHBMEHHOTO orpoca
(camocTosiTeNLHOM u
KOHTPOJILHOM paboThI);

— TIPOBEPKHU BBITTOJTHEHHUS
MACEMEHHBIX JIOMAIITHUX
pabor;

— TECTUPOBAHMS IO TEMaM.
[IpoBepka MOXET OBITh
WUH/IMBUYaIbHOH, (GPOHTANBHON H
KOMOWHHPOBAHHOI.
Ilepuoanyecknidi  KOHTPOJbL B
dbopme:

NUCbMEHHON paboThl IO KaxaoMy
paszeny npeaMera.
®opma MPOMEKYTOUHON
aTTeCTalluH, YCTaHOBJICHHAS
yu4eOHbBIM IUJIAaHOM B KOHIE |
cemecTtpa — AU(PepeHIUPOBAHHBIN
3a4erT, 2 CeMECTpa — IK3aMeEH.
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TOTOBHOCTh K KOJUIEKTUBHOM pabore,
COTPYAHUYECTBY co CBEPCTHUKAMU B
00pa3oBaTeIbHOM, OOIIIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, TPOEKTHOM U IPYrux
BHUOaX ACATCIIBHOCTH,

OTHOIIIEHUE K MPOQeCcCCHOHAILHON AeITeTbHOCTH
KaK BO3MOXXHOCTH Y4aCTusd B PCIICHHUHU JIMYHBIX,
OOIIECTBEHHBIX, roCyaapCTBEHHBIX,
00IIeHAIMOHATBHBIX TIPOOIIEM;

MemanpeoMemHbix:

YMEHUE  CaMOCTOSITENILHO  ONPENeNSATh  LEeNn
NEeSITeNIFHOCTH M COCTABJIATH IJIAHBI JACSITEILHOCTH;
CaMOCTOSITENILHO OCYIIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh JESATEIHHOCTD; MCIIOIb30BaTh BCE
BO3MOXKHBIE pecypcbl TUIST TOCTUKEHUS
MOCTaBJCHHBIX MeNlell W peanu3aluu IUIaHOB
NesITeNIbHOCTH; BBIOMPATh YCHEIIHbIE CTPAaTeTuU B
Pa3IMYHBIX CHTYaIUsX;

yMeHue MPOITYKTHBHO o0mmaThCs "
B3aMMOJICHICTBOBAaTh B  TIPOLIECCE COBMECTHOMN
NeSITeIbHOCTH, ~ YYHUTHIBATh  IMO3WIHU  JIPYTHX
YY4aCTHHUKOB JESATEILHOCTH, a3 dexTuBHO
paspemaTh KOH(IUKTHI;

BJIaJICHUE HaBbIKAMHU TI03HABATEIbHOW, Y4eOHO-
WCCIIEIOBATENIbCKOW M TPOCKTHOH JeSTEIbHOCTH,
HaBBIKAMU pPa3pelieHus] TPo0eM; CIIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIBHOMY TIOMCKY METOIOB
pemieHusl MPaKTHYEeCKUX 3a/]ad, MPUMEHEHUIO
Pa3NMUYHBIX METOAOB MTO3HAHUS;

TOTOBHOCTh M CIOCOOHOCTh K CAaMOCTOSITEIbHON
UH(POPMAIMOHHO- TTO3HABATEILHOW JESTEIHHOCTH,
BKJIFOYass YMECHHUE OPHEHTHUPOBATHCS B Pa3IUYHBIX
UCTOYHHMKAX WHOOPMAIIUU, KPUTHICCKH OI[CHUBATH
U HHTEPIPETHPOBATH WH(GOPMAIUIO, MOTYIAEMYIO
13 Pa3JIMYHBIX HCTOYHHKOB;

BJIAJICHUE S3BIKOBBIMH CPEICTBAMH: YMEHHUE SICHO,
JOTMYHO W TOYHO M3JaraTh CBOIO TOYKY 3PEHHS,
UCIIOJIb30BaTh aJIEKBATHBIC SI3BIKOBBIE CPEJICTBA;
BJIaJICHUE HABBIKAMHU IO3HABATEIbHON pediexcuu
KaK OCO3HAHMS COBEpIIAEMBIX JCUCTBUU U
MBICJIUTENIBHBIX TIPOLIECCOB, HX pPE3YyIbTaTOB U
OCHOBaHWH, T'paHUI] CBOEr0 3HAHUS W HE3HAHHS,
HOBBIX IMO3HABATEIbHBIX 3a7]a4 U CPEIACTB JUIA UX
JOCTYOKCHHS,

[ENeyCTPEMIICHHOCTh B TIOMCKAaX M TMPUHATUU
pemieHnid, CcOOOpa3UTEILHOCTh W WHTYHWIUS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPECTABICHHA;
CIIOCOOHOCTh BOCIIPHHUMAThH KPACOTY U TaPMOHHIO
MUpa;

npeoMemHubIX:
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— cpOpMHUPOBAHHOCTh MPEACTABICHUNA O MaTEMaTUKE
KAaK 4aCTH MUPOBOM KYJIbTYPbl U MECTE MATEMATUKHU
B COBPEMEHHOM IHMBWJIM3AIIMU, CTIOCO0aX OMUCAHUS
SIBJICHUM pPEaJbHOr0 MHpa Ha MaTEMaTHYECKOM

SI3BIKE;

—  ¢(hOpPMHPOBAHHOCTh Npe/ICTaBICHUN 0
MaTeMaTHYECKUX TMOHATHSAX KaK  BaKHEHUIIUX
MaTeMaTHYECKUX MOJIETISX, O3B OJISOIINX

OIMMCBIBATE U U3YYaTh PA3HBIC ITPOLUCCCHI U ABJICHUS,
ITIOHUMAaHHUC BO3MOXXHOCTH AKCHMOMATHUYCCKOI'O
IMMOCTPOCHUA MATCMATUICCKUX TeOprI;

— BJaJCHUC METOAAMU JOKA3aTCJILCTB U AJITOPUTMOB
peuicHus, YyMCHUEC HUX [PUMCHATb, I[IPOBOJAUTH
AOKa3aTCJIbHBIC PACCYXKACHUSA B XOAC€ PCUICHUA

3az1ay;

— BIJIQJCHUE CTAHAAPTHBIMU NPUEMAMH PELIECHUS
panMoOHAIBHBIX u UPPALMOHAJIBHBIX,
MOKA3aTeNbHbIX, CTEIEHHBIX, TPUTOHOMETPHYECKUX
YpaBHEHU M  HEPAaBEHCTB, HUX  CHUCTEM;
KCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX

IIPOrpaMM, B TOM YHCJIE JJIs TOMCKA ITYTH pEUICHUS
U WUIOCTpallud  pEUIeHUuss  ypaBHEHHH U
HEPaBEHCTB;

— ¢(hOpPMHUPOBAHHOCTh MPEACTABICHHH 00 OCHOBHBIX
MOHATUAX MAaTeMaTH4eCKOro aHaiu3a M HX
CBOMCTBax, BJIAJICHUE YMEHHEM XapaKTepU30BATh
nosesieHue (PyHKIMH, NCIOJB30BAaHNE MOTYYEHHBIX
3HAHUM [UIsI ONHUCAHUS W aHallu3a peajibHBIX
3aBHCUMOCTEH;

— BIIQJICHUE OCHOBHBIMHU TMOHSTHSMHU O IUIOCKUX H
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (pUrypax, ux
OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTH YMEHUS
pacrio3HaBaTh  reomeTpuueckue  GUTypsl  Ha
YyepTexkax, MOJEISIX W B peaJbHOM MHDE;
MIPUMEHEHNE U3YYCHHBIX CBOMCTB T€OMETPUUECKUX
¢buryp u GopMmya sl pelieHus] reOMETPUUECKUX
3a/1a4 ¥ 3a]1a4 C IPaKTUYECKUM COJEPKaHHUEM;

—  cGopMHPOBaHHOCTH MTPEACTABICHHI O MpoIeccax u
SBJICHUSIX, MMEIOIIUX BEPOATHOCTHBIM Xapakrep,
CTATUCTUYECKMX 3aKOHOMEPHOCTSX B pEaJbHOM
MHpPE, OCHOBHBIX MOHSTHSX AJIEMEHTAPHOW TEOPHH
BEPOSATHOCTEW; YMEHHMI HAaXOAWTh M OLICHUBATh
BEPOSTHOCTH HACTYILICHUSI COOBITUH B MPOCTEHIIINX
PAKTUYECKUX CUTYaLHUSIX u OCHOBHBIE
XapaKTEPUCTUKH CITyYalHbIX BEJTUYHH;

— BJAJCHUE HABBIKAMM HCIIOJIb30BAHUS TOTOBBIX
KOMITBIOTEPHBIX IPOTrPaMM MPU PEIIEHUU 3a1a4.

®opma KOHTPOJIsA Kpurepuu oueHku pe3yabTaToB

pe3yabTaToB 00y4yeHust

00y4eHust
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[TpoBepounas pabora

«OTJIMYHO» BBICTABIsIETCS oOOydaromemycs, eciu paboTa
BBITIOJIHEHA MMOJTHOCTHIO, UITH B HEH UMEIOTCS HECYIECTBECHHbBIC
OMOKY; Ha KAa4YeCTBEHHBIE M TEOPETHUYECKHUE BOMPOCH JaH
TIOJTHBIN, MCYCPIBIBAIOIINN OTBET JHMTEPATYPHBIM SI3BIKOM C
COOJIIOJIEHNEM TEXHUYECKONW TEPMHUHOJOTUU B ONPEAEICHHOM
JIOTHYECKOH MOCIIeI0BATEIbHOCTH, TPUBOIUT HOBBIE TTPUMEPHI,
YCTAHABIMBAET CBS3h MEXKIY U3YYaeMbIM U paHee U3YYCHHBIM
MaTepuaioM IO Kypcy, yMeeT MPUMEHHUTh 3HAHHUS B HOBOH
CHUTYyaIlUH;

«XOpOIIO» BBICTABIsETCS oOOywarolemycs, ecid paboTa
BBITIOJTHEHA MTOJTHOCTHIO WM He MeHee ueM Ha 80 % oT o0bema
3aJlaHusl, HO B HEH WMMEIOTCS HEJOYeThl M HECYIICCTBCHHBIE
omuOKH; OTBET Ha KAYECTBCHHBIC M TEOPETUYECKUE BOMPOCHI
VIOBICTBOPSIET BBHIMICIEPEYUCICHHBIM  TPEOOBaHUSM, HO
COAEPKUT HETOYHOCTH B W3JIOKEHUU (DAKTOB, ONpEesICHUM,
MOHATUH, OOBSICHEHHH B3aUMOCBSI3€il, BBIBOJAAX U PEUICHUH
3aja4; y4aluics HCHBITBIBAET TPYIHOCTH B IMPUMEHEHHUH
3HAHUM B HOBOW CUTYyallud, HE B IOCTATOYHOM MEPE UCIIOIB3YET
CBSI3U C paHee U3y4EHHBIM MaTEPHUAJIOM.
«yIlOBJIETBOPUTEIILHO» BBICTABISAETCS 00ydarolleMycs, €Ciu
BBINIOJIHEHA B OCHOBHOM BEpHO (00BEM BBIIIOJHEHHOW YaCTH
COCTaBJIIET HE MeHee 2/3 oT o01iero oobemMa), HO JOMYIIEeHbI
CYILIECTBCHHBIC HETOYHOCTH; OOydYaromuics OOHapyKHBaeT
MMOHUMaHHEe Y4eOHOro MaTepuaa py HeJ0CTaATOYHON MOJTHOTE
YCBOCHHUS TOHSATHH M 3aKOHOMEPHOCTEW; yMEeT NpPUMEHSTh
MOJYYCHHBIC 3HAaHUS TPH pEIICHHH TMPOCTHIX 3adad ¢
UCIIOJIb30BaHUEM TOTOBBIX (DOPMYI, HO 3aTpyIHSETCS IpH
pellIeHUN KaueCTBEHHBIX 3a/1ad U CIOKHBIX KOJHYECTBEHHBIX
3a/1a4, TpeOyIOIMKUX Mpeodpa3zoBaHus GOpMyIL.
«HEYIIOBJIETBOPUTEIHLHOY BBICTABIISICTCSI 00 yUaIOMIEMYCsl, eCIH
paboTa B OCHOBHOM HE€ BBINOJHEHA (00bEM BBHIMOJIHEHHON
gacTu MeHee 2/3 ot obmero oobeMa 3a1anus); 00 yJaronuics
MOKa3bIBACT HE3HAHWE OCHOBHBIX ITOHSATHH, HEMOHUMaHHUE
MU3Y4YCHHBIX 3aKOHOMEPHOCTEM M B3aUMOCBS3€H, HE YyMeeT
pelaTh KOJIMYSCTBEHHBIC  KaUeCTBEHHBIC 3a/1a4H.

TectupoBanue

OuenuBaerca  audPepeHUUPOBAHHO B COOTBETCTBHUU  C
KPUTEPUSMH OLIEHOK (CM. TabauLy u3 1.5)

YceTHBIM onpoc

«OTJINYHO» BBICTABIISIETCA OOYyYaroLeMyCsl, €CIM OH IIOJHO
pacKpbLI colepxKaHue Martepuaia B obbeme,
MPETyCMOTPEHHOM  MPOrpaMMoON;  HM3JIOKWI  MaTepuall
IPaMOTHBIM  $I3BIKOM B ONpPEACNIEHHOM  JIOTMYECKOMH
MOCJIEIOBATEIbHOCTH, TOYHO HCIIOb3YS MAaTEMaTUYECKYI0 U
CIELUATM3UPOBAHHYI0  TEPMUHOJIOTUIO U CHUMBOJIUKY;
MPaBWJIBHO BBIMOJHUI Tpaduueckoe H300pakeHHe U HHbIe
YepTeXU U TpapuKH, COMYTCTBYIOIINE OTBETY; TOKa3al yMEHUE
WJUTIOCTPUPOBATh TEOPETHUUECKUE MOJIO0KEHUSI KOHKPETHBIMU
NpUMEpPaMH, TPUMEHATh HUX B HOBOM CHUTyallUM MpH
BBIMIOJIHEHUM TPAKTUYECKOTrO 3aJaHHUsl; MPOJAEMOHCTPUPOBAI
YCBOGHHE paHEe M3YyYEHHBIX COMYTCTBYIOIIUX BOIPOCOB,
cOPMHUPOBAHHOCTh W YCTOMYHMBOCTH WCIOJIB3yeMBIX MPHU
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OTBETC YMEHHUHM M HAaBBIKOB, OTBEYaJ CaMOCTOSATEIbHO O3
HaBOJISIIMX BOIIPOCOB.

«XOPOIIIO» BBICTABIICTCS 00YJarOMEMYyCsl, €CITH OTBET UMEET
OJIMH W3 HEJOCTATKOB: B W3JIOKEHUU JIOMYIICHBI HEOOJbIINE
poOenbl, He UCKA3UBIINE JIOTUYECKOT0 U WH(POPMAIIMOHHOT O
COlEpKaHUsI OTBETA; HET  OMNPEJEIICHHON  JIOTMYeCcKOur
IIOCIIEIOBATEIIFHOCTH, HETOYHO U CIIOb3YeTCs
MaTeMaTu4deckass W CHelUalM3upOBAHHAS TEPMHUHOJIOTHUS U
CHUMBOJIMKA; JOMYIIEHBl OJMH-IBA HEAOYETa MPU OCBEIICHUU
OCHOBHOT'O COJIEP)KaHUs OTBETA, UCIIPABIICHHBIE IO 3aMEUYAHUIO
MperojaBaTesis; JAOMyIIeHbl OmuOKka wiM Oojiee JABYX
HEZI0YETOB MPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOMPOCOB MK B
BBIKJIQJIKAX, JIETKO UCITPABJICHHBIE 10 3aMEUaHHUIO UITH BOIIPOCY
MIPeroaBaTess.

«YIOBJICTBOPUTEIHLHO» BBICTABJISAETCS OOYYAOIIEMYCS, €CITH
HETMOJHO WJIM HEMOCJIEA0BATEIbHO PACKpPbITO COJEpKaHUE
Marepuasa, Ho IToKa3aHo 00IIee MOHMMaHue BOIPoca, UMEJTUCh
3aTPpyHEHUS WU JIONYIICHBl OIMMOKU B OMNpPEICICHUN
MOHSATHH, WCIOJB30BAHUM TEPMHUHOJOTHUH, UYEpTEXKaX, OJIOK-
CXeM ¥ BBIKJQJKaX, HWCIOPABICHHBIE TIOCIE€ HECKOJIbKUX
HaBOJSIINX BOMPOCOB IMPENOoJaBaTeNs; OOyYarOUIMICS HE
CIpaBUWJICA C MPUMEHEHHEM TEOPUU B HOBOM CHUTYaIlMU MPHU
BBINOJIHEHUH MPAKTUYECKOTO 3a/IaHusl, HO BBITTOJHUWII 3aaHUs
00513aTEIBHOrO YPOBHS CIOXKHOCTH [0 JaHHOW TeMe; IpHU
3HAHUM TEOPETHYECKOI0 MaTepualia BbIABIEHA HEIOCTAaTOYHAS
cOpPMHUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HaBBIKOB.
«HEYIOBJICTBOPUTEIHHOY BBICTABIISICTCS 00yUYaIOIIEMYCsl, €CITH
HE pacCKphITO OCHOBHOE COJCp)KaHHE ydeOHOro MaTepualia;
OOHapy)XeHO HE3HAaHHWE WM HEMOHWMaHHEe O0YyJaroIMMCS
Oonprrelt wiM HanboJee BAXKHOM 4acTH y4eOHOro Marepuana,
JOMYIIEHbl ~ OMMOKA B  ONPEACIICHUHM TOHSATHH, TIpU
WCIOJIb30BAaHUN TEPMHHOJIOTHH, B YEPTEkKax, OJOK-CXeMax H
WHBIX BBIKJIAJIKAaX, KOTOPBIE HE MCIPABJICHBI TTOCIIE HECKOJIbKHUX
HaBOJSIIMX BOIPOCOB MPENOAaBATENS.
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5. ®OHJAbI OIEHOYHbIX CPEJACTB

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

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. Onpenenennie uyucioBoit QyHkmusa. ['papux ¢ynakmuu. [Ipocrerinme
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 IOKa3aTelIeM CTEMNEeHH, 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.Pemenune noka3aTenbHbIX YPaBHEHUN.

21.Pemenune noka3areabHbIX HEPABEHCTB.

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

24.COOTHOILIEHHUS MEXTY IPadyCHON U paIuaHHON MEPAMU YTJIOB.

25.Tpuronomerpudeckue PyHKIIUU YUCIOBOTO apryMEeHTa, 3HAKU WX 3HAYCHHUII.

26.CooTHOIIIEHUS  MEXAY TPUTOHOMETPHUYECKUMU  (PYHKIUSIMU  OJHOTO
aprymeHTa.

277.®@opMyIbl IPUBEACHUS.

28.Tpuronomerpuieckue GyHKIIUU CyMMBI U Pa3HOCTH JABYX YTJIOB.

29.Tpuronomerpuueckue GyHKIIUU JBOWHOTO YTIa.

30.TpuronomeTpuyeckre QyHKIIUU MOJOBUHHOTO apryMeHTa.

31.DopMysbl MOHUKEHUS CTENEHHU.

32.IlpeoOpa3zoBaHre CyMMBbI M Pa3HOCTH OJHOMMEHHBIX TPUTOHOMETPUUECKUX

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 GpyHkuus Y = %8 | e 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.ITonsTre apkkocuHyca uncia. OyHKIMS y = arccos x , €€ rpauK U CBONCTBA.

41.Pemenrie NpOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.

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

43.Pemenrie TPUrOHOMETPHYECKMX HEpaBEeHCTB COS* <d, COSX>d.

24



44 PelieHne TPUrOHOMETPHYECKUX HEPABEHCTB 8% <4, 1g¥ > a.

45 .PeleHne TPUTOHOMETPHUECKHX HEPABEHCTB 18X <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 o6nacTh 3HaUCHHI CTETIEHHON (QYHKIIUHN U TTPOYUTATD €€ Irpaduk:
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.
CreneHb ¢ pallMOHAIIBHBIM U JEHCTBUTENBHBIMY OKA3aTENAMU, €€ CBOMCTBA
Onpenenenne uucinoBodl  ¢ynkums. ['padux  dynxuun. Ilpocreitmue
npeoOpazoBaHus rpauKoB G yHKITHA.
CpoiicTBa (yHKIMI: MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTh U HEYETHOCTD,
NIEPUOJUYHOCTbD.
Oo6patnbie pyukiun. ['paduk obpaTHON HyHKINU.
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 )
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.JIorapudmupoBaHue u TOTCHIIMPOBAHUE BHIPAKECHUM.
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 PyHKIIMHU YUCIOBOI'O apryMEHTa, 3HAKU UX 3HAYCHUH.

26.CoOTHOIIIEHUS MEXTy TPUTOHOMETPUUECKUMU (DYHKIIMSIMU OJTHOTO apTyMEHTA.

277.®opMyIbl IPUBEACHUS.

28.TpuroHomeTpuyeckre GyHKIUU CYMMBbI U Pa3HOCTH JIBYX YIJIOB.
29.Tpuronomerpudeckue GyHKIIUU JBOWHOTO YTIa.
30.TpuronomeTpruyeckre QyHKIIUU TOJOBUHHOTO 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
HEONPEAECTIEHHOCTEN BUIA @ u ®©—x.
49.TlpousBoaHas pyHKINH, €€ TEOMETPUUECKUN 1 PU3NIECKUIA CMBICIT.
50.IlpaBuna nuddepeHIpoBaHUsS CYMMBbI, Pa3HOCTH, MPOU3BEIAEHHUS, YACTHOTO
ABYX QyHKIMA. Y paBHEHUE KacaTeIbHON K Tpaduky QyHKIUH.
51.I1paBuno nuddepeHupoBaHus CI0KHON (PYHKITUH.
52. ®opmynsl gudGepeHunpoBaHus.
53.YcnoBus Bo3pacTaHusi U yObIBaHUS (DYHKIIHH.
54. DxcrpemyM (ynkuuu. MccnegoBanue (QyHKIIMUM Ha 3KCTPEMYM C MOMOLIBIO
IIEPBOW MPOU3BOTHOM.
55. Bropast pou3BojHas U €€ ¢uznueckuit cmbicia. MccnenoBanue GyHKIMM Ha

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

57. OcHOBHBIE POPMYJIBI UHTETPUPOBAHUS.

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

59. Brluucienue ONpeenéHHOro HMHTErpaja METOIOM 3aMEHbl MEepPEeMEHHOM,
dbopMysa HHTETPUPOBAHUS 110 YACTSIM.

60. Beruucinenue rmiomaael ImiIockux Quryp ¢ TOMOINIbIO  ONPeAcTIEHHOTO
WHTErpaa.

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

62. CkaysipHOe TPOU3BEICHUE BEKTOPOB U €r0 CBOWCTRBA.

63. Onepanuu HajJ BEKTOpaMHU, 3aJaHHBIMH CBOMMHU KoopAauHatamu. Dopmyiibl
KOOPJIHMHAT CEPEAUHBI OTPE3Ka, PACCTOSIHUS MEXKIY ABYMS TOYKaMHU, KOCHHYyCa
yria MEXJay BEKTOpaMu B KOOPJIWHATaX.

64. YcnoBHs KOJUDIMHEAPHOCTH U NEPIEHIUKYISIPHOCTH BEKTOPOB.

65. OCHOBHbBIE TOHATHS W aKCHOMBbI cTepeoMeTpur. CHeICTBUS U3 aKCHOM
CTEPEOMETPUU

66. BzaumMHOe pacnosiokeHue JBYX MNOpAMBIX B mpocTpaHcTBe. llpu3sHak
MapajuieIbHOCTU MPSMBbIX.

67. BauMHOe pacrosoxkeHue MpsSMOM U TJIOCKOCTH B TpocTpaHcTBe. [Ipu3Hak
MIapaJUIEIILHOCTHU MPSMOU U TUNIOCKOCTH.

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 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 w™uororpannuke. [Ipusma. Buaer mpusm. O0bEM U TUIIOHIAAb
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. CBoHCTBa MapajieIbHBIX OCHOBAHUIO CEUCHUH B
nupamuge. O0bEM U TUIOMIAAL MOBEPXHOCTH MHUpaMuibl. OOBEMBI MOJOOHBIX
Tell.

80. IIpaBuiibHas nmupaMua. bokoBasi MOBEPXHOCTh MPABUIIBHOW MUPAMUIBL.

81. IIpaBryIbHBIE MHOTOTPAHHUKH.

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

83. Konyc. Cedenusi konyca miockocTssMu. OOBEMBI M TUIONIAIA TTOBEPXHOCTEH,
KOHYCa, yCEUEHHOT'O 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 ciydaitHbix coObITui. YacToTa U BEPOSTHOCTH
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 OK3aMCHAaITMOHHBIX OMJIETOB:

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
9K3aMeHANMOHHbIH 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. Anexcanaposa
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OneHka WHIUBUAYAIBHBIX O0pa30BaTENbHBIX JIOCTHXKEHUN MO pe3ysbTaTam

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

HIKAJIOM:
IIpouent KauecTBeHHas1 OLIEHKA HHANBHUAYAJIbHBIX
pe3yJIbTATUBHOCTH o0pa3oBaTeJIbHBIX T0CTHXKECHU 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
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 TEOPETUYECKUM BOIMPOC, JUOO BBIMOJIHUI JBa
MPAKTUYECKUX 3aJaHus, HO HE CMOT IPaBHJIBPHO OTBETUTHh HA TEOPECTUUYCCKHMA
BOTIPOC;

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

menee 70% (2 Oamna) mpucBauBaeTcsi OOydYaromiemMycsi, €Cii OH HE CMOT
BBITIOJTHUTH HU OJTHOTO TTPAKTHYCCKOTO 3aJJaHus dK3aMEHAIIMOHHOTO OMIIeTa.
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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 aJanTUpPOBaHHAs oOpa3oBaTelibHAas IporpaMma pa3padaTbiBaeTcs B
COOTBETCTBHUH c VHIUBU1yaIbHOU MpOrpamMMOon peadbuHTaIuy.

32



