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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 mpeamera B CTPYKType mnpodeccCHOHAIbHOM

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
coorBerctBUun ¢ TpedboBanusimu PI'OC COO ¢ yuderom mpodeccruoHaIbHOM
HampasineHHoctd PI'OC CIIO nmo cnemumanbHoctr 09.02.07 MHbOpMamoHHbIE
CUCTEMBI U MMPOTPaMMUPOBAHUE.

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

[To yueObnomy npeamery "Maremaruka" (Bkirodasi pa3aesnsl "Anredpa u Hadana
Marematudyeckoro anammsa"', "['eomerpusa", "BeposTHOCTh U crartuctHka')
(yriiyOJieHHbI ypOBEeHb) TpeOOBaHHA K MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
yrayOJIeHHOr0 Kypca MaTEMAaTUKH JOJIKHBI BKIIOYATh TPEOOBAHUS K pe3yibTaTam
0CBOEHHUSI 0a30BOT0 Kypca M JIOMOJHUTEIHHO OTPaKATh:

1) yMeHue onepupoBaTh NOHATUSIMHU: ONPEEICHUE, aKCHOMa, TEOpeMa, CIIEJCTBHUE,
CBOMCTBO, MpPHU3HAK, JOKA3aTEJIbCTBO, PABHOCUJIbHBIE (DOPMYIMPOBKH; YMEHHE
dbopMynrpoBaTh 00paTHOE W MPOTHUBOIIOJIOXKHOE YTBEP)KICHUE, TPUBOIHTH
MPUMEPbl U KOHTPIPUMEPHI, UCIOIL30BATh METOJ] MaTEMaTUYECKOW WHIYKIIHHY;
IPOBOJUTh JOKA3aTEIbHBIE PpACCYXKACHUS TP PpELICHUH 3a/7a4d, OLICHUBATh
JIOTUYECKYIO TPAaBUIILHOCTh PACCYKACHUN;

2) yMEeHUuEe ONepupoBaTh MOHSATHUSAMU: MHOXKECTBO, MMOJMHOXECTBO, ONEpaIluy HaJl
MHOXECTBAaMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar s
OMMCaHUs peajbHbIX MPOLECCOB U SBJIICHU, U IPU PEIICHUH 3a/1a4, B TOM YHUCJIE 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 HbIOTOHA; yMEHHE TNPUMEHSTH
KOMOHMHATOpHBIE (DAKTHI M PACCYXKACHUS JIJIsl PEIICHUS 33]1aY,

5) yMeHue onepupoBaTh NOHATUSAMU: HATYpaIbHOE YUCIIO, I€JI0€ YUCIIO, OCTATOK I10
MOJYJI0, palMOHAIBPHOE  YMCJIO, HPPALMOHATIBHOE  YHCJIO, MHOXECTBa
HATYpalbHBIX, MEJBIX, pPAlUOHAIBHBIX, JEHCTBUTEIBHBIX YHCET, YMEHHE
UCMOJb30BaTh MPU3HAKA JCJIUMOCTH, HAUMEHBIIMM OOIIMH JAETUTeNnh U
HauMeHbIIIee o011ee KpaTHOe, aNropuT™ EBKIIMAa pu pelieHuu 3a1a4; 3HaKOMCTBO
C pa3IMYHbIMU MO3ULIIUOHHBIMU CUCTEMAMU CUUCIICHUS;

6) ymeHue cBOOOJHO ONEPUPOBATh MOHATUSMU: CTENEHb C LIEJIbIM IOKa3aTEelIeM,
KOPEHb HaTypaJbHON CTEMEHH, CTENIEHb C PAllMOHAILHBIM MTOKAa3aTelIeM, CTETEeHb C
JNEUCTBUTEIbHBIM (BEIIECTBEHHBIM) IIOKa3aTelieM, JIorapugm 4ucia, CHHYC,
KOCHHYC Y TaHI'€HC [TPOU3BOJIBHOI0 YUCIIA;

7) yMeHHE ONepUpPOBATh MOHATUSMHU: TOKIAECTBO, TOXKIECTBEHHOE ITPeoOpa3oBaHue,
ypaBHEHHUE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHHWW W HEPABEHCTB, PaBHOCHIHLHOCTDH
ypaBHEHUM, HEPaBEHCTB U  CUCTEM, pallMOHAIbHbBIE, HppalMOHAIbHbIE,
IOKa3aTelIbHbIE, CTEIIEHHBIE, IOTapuPMUUECKHe, TPUTOHOMETPUYECKHE YpaBHEHUS,
HEpaBEHCTBA U CHUCTEMbI; YMEHHE pEIlaTh YPaBHEHHUS, HEPABEHCTBA M CUCTEMBI C
IOMOIIIbIO Pa3JIMYHbIX MPUEMOB; pelIaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; NPUMEHATb ypaBHEHHS, HEPaBEHCTBA, MX CHUCTEMBI Uil PELICHUS
MaTeMaTHYeCKUX 3a]1a4 1 3a/1a4 U3 Pa3InIHBIX 00JacTel HAyKu U pealbHOM JKU3HH,
8) ymeHue CBOOOJHO OIEpUpOBaTh MOHATUSAMU: Tpaduk (yHKUUH, OOpaTHas
GyHKIMA, KOMOO3ULIUS (PyHKIUHN, TUHEWHas (yHKIMUsS, KBagpaTudHas (yHKIIHS,
CTEeTIeHHass (PYHKUMS C IeJIbIM IOKa3aTeleM, TPUTOHOMETpUuYecKue (yHKIUH,
oOpaTHbIe TPUTOHOMETpUYECKUE (DYHKIMH, MOKazaTelabHas W Jjiorapudmuyeckas
GyHKIMKM;, yMEeHHE CTpouTh Tpaduku (GYHKIUH, BBIMNOIHATH MPeoOpa3OBaHUs
rpa¢uKkoB (PYHKUIMN; yMEHUE HCIONb30BaTh TIpaduku (GYHKIUN i1 H3ydCHHS
IPOIIECCOB U 3aBUCUMOCTEN MPH PEIICHUU 3aja4d U3 IPYTUX y4eOHBIX IPEIMETOB U
U3 peajbHOM >KU3HU; BbIpaXaTh (POpMYyJaMH 3aBUCHUMOCTH MEXIY BEIMYMHAMM;
yMeHHEe CBOOOIHO OMEPUPOBATh MOHATUSAMH: YETHOCTh (PYHKIIUHU, TIEPUOTUIHOCTH
(YHKIMH, OrpaHUYEHHOCTh (YHKUHUHU, MOHOTOHHOCTH (YHKUHUHU, SKCTPEMYM
dbyHkIMK, HauOosblllee W HAUMEHBIIEe 3HAYeHUs (PYHKIMH Ha MPOMEKYTKE;
yMEHHE TPOBOJIUTH UCCIIeOBaHWE (DYHKIIMU; YMEHHE HCIOIb30BaTh CBOICTBA H
rpaduku QyHKIUN U pelieHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C TapaMeTpaMu;



M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOMKECTBA pEILICHUN YpaBHEHUH,
HEPABEHCTB U UX CHCTEM;
9) ymeHue CcBOOOAHO ONEPUPOBATH HOHATHUAMM:  IOCIEIOBATEIILHOCTD,
apudmMernyeckass Iporpeccusi, TIeoMeTpUYecKas mporpeccusi, OECKOHEUHO
yObIBaroIasi reoMeTpruuecKas Mporpeccusi; yMEHUe 3aaBaTh MOCIEI0BATEIbHOCTH,
B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX (hOPMYI;
10) ymeHue omepupoBaTh MOHITHUSMU: HEMPEPHIBHOCTh (YHKIIMHM, ACUMIITOTHI
rpaduka GyHKIMH, TIepBasi U BTOpas MPOU3BOJIHAS (PYHKLIHUU, TE€OMETPUUECKUN U
(¢u3nyuecKuil CMBICI MPOU3BOAHON, TMEpBOOOpA3HAsl, ONPEACICHHBIA HHTErpal;
YMEHUE HAaXOOUTh ACHMITOTHl rpaduka (QyHKIUU; YMEHUE BBIYUCIATH
MPOU3BOAHBIE CYMMBI, TMPOMU3BEACHUSA, YACTHOTO M KOMIIO3UIMH (DYHKIHUH,
HaXOJIUTh YpaBHEHHUE KacaTeJIbHOM K TrpapuKy (yHKIMM;, YMEHUE HCHOJIb30BaTh
OPOU3BOAHYIO JJIsi MCCIAEAOBAaHUSA (YHKLIMM, Ui HAXOXKICHUS HaWIy4IlIero
pelIeHus] B MPUKJIAHBIX, B TOM YHCJIE COLUATbHO-)KOHOMUYECKUX U (PU3UUECKUX
3aJja4ax, JJs ONpeAeseHUsI CKOPOCTH U YCKOPEHHUS; HAXOAUTh IJIOMIA U U 0ObEMBI
¢uryp C TOMOIIbIO HHTErpana; MPUBOAUTH IPUMEPHl MaTEMATUYECKOTO
MOJIEJIMPOBAHUS C TOMOUIBIO TU(PepeHInaTbHbIX YPaBHEHUN;
11) ymenue omnepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, CONpPSHKEHHbBIE
KOMIUIEKCHBIE YHUCIIAa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, ¢popma 3amnucu
KOMIUIEKCHBIX 4ncen (reoMeTpudeckasi, TPUrOHOMETpUYECKasl U anredpanydeckas);
YMETh MPOU3BOAUTH apU(PMETHUECKHE JEHUCTBUS C KOMIUIEKCHBIMU YHCIAMU;
IPUBOJUTH IIPUMEPHI UCIIOJIB30BAHUS KOMILJIEKCHBIX YHCEN,
12) ymenwe CBOOOJHO ONEPUPOBATH TMOHATHUSIMH: CpeaHee apuPMeTHIEecKoe,
MeuaHa, HauOoJblllee 1 HAMMEHbIIIEe 3HaYEHUs, pa3Max, IUCIIEPCHsi, CTAHIapTHOE
OTKJIOHEHUE JJii ONHCAHMUSI YHUCIOBBIX JaHHBIX; YMEHHUE HCCIEA0BATh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C MPUMEHEHUEM TpaQUuecKux METOAOB U
AJIIEKTPOHHBIX CPEACTB; TpapUuecKH HCCIEA0BATb 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.



Oo0ume KoMneTeHI U

I[lnanupyembie pe3yJibTaThl 00y4eHUs!

Oo6mmue!

JucuMILIMHAPHbIe?

OK 01. Beibupath crioco0b1
peleHUs 3a1a4
npodeccuoHaIbHOM

eI TeTIbHOCTH
[IPUMEHUTEITHHO

K Pa3JIMYHBIM KOHTEKCTaM

B wacTu TpymoBOro BOCIIUTAHUS:
TOTOBHOCTH K TPYAY, OCO3HAHUE [ICHHOCTU
MacTepcTBa, TPYAOTO0HUE;

TOTOBHOCTh K aKTHBHOM JIESITEIbHOCTH

TEXHOJIOTUYECKON U COIMAILHON HANIPaBJIEHHOCTH,

CIIOCOOHOCTE HHUOUUPOBATH, IIJIAHUPOBATL U

CaMOCTOSITEITFHO BBHITIOJHSITH TAKYIO IESTEIbHOCTD;
WHTEpeC K pa3IudHbIM chepam npodeccrnoHanbHOR

JIeSITENIbHOCTH,
OBnazneHne yHUBEpCaIbHBIMU Y4€OHbIMU
MO3HABATEJILHBIMU 1€ CTBUSAMMU:

a) 6a30BbIE JTOTUYECKHUE TCUCTBUS:
CaMOCTOSITENIbHO ()OPMYJIUPOBATH U
aKTyaJIM3UpoBaTh IPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

YCTaHaBJIMBATh CYLIECTBEHHbIHN MPU3HAK UIIH
OCHOBaHMS JUIsl CpPaBHEHUS, KilaccuuKanuu u
0000IIeHNS;

OIpeNEeNsATh LeJH e TEeNbHOCTH, 3a/1aBaTh

-BJIaJIETh METOJAMH JI0KA3aTeJILCTB, AT OPUTMAMHK PEIICHUS
3aja4; yMeHue (opMyIUpOBaTh ONPEIEICHUS, AKCHOMBI U
TEOPEMbI, IPUMEHSITh UX, IIPOBOJMTH JOKA3aTEIIbHbIC
paccyKICHUs B XOJI€ PEIICHHS 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHIMU: CTEIIEHb YKCIa, JIorapu M
quciia; YMCHUC BBIIIOJHATL BBIYMCIICHUC 3HAUYCHUN U
npeoOpazoBaHUs BRIPAKEHUH CO CTEMEHSIMH U Jorapudmamu,
npeoOpa3zoBaHus Ipo

- OHO-paIOHATIHFHBIX BBIPAKEHUM;

- YMEThb OIEPUPOBATH MOHATUSAMMU: PALUOHAIBHEIE,
HUppalMOHAJIBHBIC, ITOKA3aTCJIbHBIC, CTCIICHHLIC,
Jorapu(pMu4ecKue, TPUroHOMETpUYECKIEe YpaBHEHUS U
HEpPaBEHCTBA, UX CUCTEMBI,

- YMETh ONEPUPOBATH MOHATUSAMU: QYHKIUS, HEMPEPhIBHAS
(byHKIUS, TPOU3BOHAS, TIEPBOOOpa3Hasi, ONpPEIEICHHBIN
UHTErpaJl; yMEHUE HaXOAUTh TPOU3BOIHBIE SJIEMEHTAPHBIX
(hYHKIIMH, UCTIOJIB3YS CIIPABOYHBIC MaTEPHAIIBI; HCCIICIOBATh B
NPOCTEHINX CIydasiX (QYHKIIMHM HA MOHOTOHHOCTb, HAXOJIUTh
HauOOJIbIITNE M HAMMEHBIITNE 3HaYeHUS (DYHKIIMI; CTPOUTH




napaMeTpsl U KpUTEPUH UX JOCTHKEHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B
paccMaTprBaeMBbIX SIBICHUSX;

BHOCUTH KOPPEKTHUBHI B J1€ATEIbHOCTh, OI[CHUBATh
COOTBETCTBHE PE3YJIbTATOB LEJISIM, OLICHUBAThH
PHCKHU TIOCTIEICTBHH ACSTENBHOCTH;

pa3BUBATh KPEaTUBHOE MBILIUICHHE TIPH PELICHUN
JKU3HEHHBIX Mpo0ieM

0) 0a30BBIC HCCIIETOBATEIbCKHIE ICHCTBUS:
BJIAJICTh HaBbIKAMU y4eOHO-UCCIIEA0BATENILCKON U
MIPOCKTHOM JIEATEINbHOCTH, HABBIKAMU Pa3pelIeHUs
npooJieM;

BBISIBIISITH TPHYUHHO-CIICICTBEHHBIE CBS3H U
aKTyaJIM3UPOBAaTh 3a/1a4y, BEIIBUTATh THIIOTE3Y €€
peIIeHHUsI, HAXOUTh ApPT'YMEHTHI JIJIS IOKA3aTeNbCTBA
CBOMIX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPHHU PEUICHUS;

aHAJIM3UPOBATH TIOJYYCHHBIC B XO/I€ PELICHUS
3aJjauu pe3yJIbTaThl, KPUTUYECKU OLIEHUBATh UX
JTOCTOBEPHOCTB, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

-- YMETb IMIEPEHOCUTD 3HAHUS B TO3HABATEIBHYIO U
MPAaKTHIECKYIO 00JIACTH )KU3HEIEATSILHOCTH;
YMETh HHTEIPHPOBATh 3HAHUS U3 Pa3HBIX
IPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, ITpe/JIaraTb OpUTHHAJIbHbIC

rpaduky MHOTOYJIEHOB C MCIIOJIb30BaHUEM allnapara
MaTeMaTUYECKOr0 aHaJIN3a; IPUMEHSITh IPOU3BOIHYIO TPU
pellieHny 3a7a4 Ha IB)KEHHUE; pelaTh MPaKTHKO-
OpPHEHTHPOBAHHBIE 3a/1a4M Ha HAaMOOJIbIIINE U HAUMEHBIIINE
3HAUEHUS, HA HAXO0XKJIEHUE ITYTH, CKOPOCTU U YCKOPEHMSI;

- YMETb OII€pUPOBATh MOHATUSAMU: PALlUOHAIIbHAS (YHKIIHS,
nokaszaTesbHas (QyHKIHUS, CTeNeHHas QyHKIIHS,
norapudmuyeckas GyHKIMs, TPUTOHOMETpUUECKUE (PyHKINH,
o0OpaTHbIE PYHKLUU; YMEHUE CTPOUTH I'papUKU U3yUEeHHBIX
(YHKIMM, NCII0JIb30BaTh I'pauKy IPU U3YUEHUH ITPOLIECCOB U
3aBUCUMOCTEN, IPU PEILIeHUH 3aa4d U3 Apyrux yuyeOHbIX
IPEAMETOB U 33]]a4 U3 peasibHOU JKU3HH; BbIpaXkaTh POpMyIaMu
3aBUCHUMOCTH MEXY BEIUYUHAMU;

- YMETb peliaTh TeKCTOBBIE 3a/1a4l Pa3HbIX THIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, O U YacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb
TOBApOB M YCIIyT, HAJIOTH, 33J]a41 U3 00JIACTH yIPaBICHUS
JUYHBIMU U CEMEWHBIMU (PMHAHCAMU); COCTABIISATh BBIPAKEHHUS,
ypaBHEHUS, HEPABEHCTBA U X CHCTEMBI 10 YCIOBHIO 3a/1a4H,
UCCIIEZ0BATh IIOJyYEHHOE PEIIEHUE U OLICHUBATh
IPaBIoONOA00HOCTb PE3YJIbTATOB;

YMETb OIlEpUPOBATh NOHITUSIMU: CpEHEE apUPMETUUECKOE,
MenraHa, HauOoblIee 1 HauMEeHbIlIee 3HaUYeHUs, pa3Max,
JMcIepcus, CTaHAapTHOE OTKIIOHEHHE Y CIIOBOTI 0 Habopa;
YMEHHE U3BJIEKAaTh, MHTEPIPETUPOBATH NH(DOPMALIUIO,
IPEACTAaBJICHHYIO B Ta0IMIIaX, HAa JUarpammax, rpaukax,
OTpPaXKaroIyI0 CBOMCTBA PeabHbIX IPOLIECCOB U SIBIICHUM;
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MOJIXO/Ibl M PEILIEHMUS;
u CIOCOOHOCTH ux M CIIOJIb30BAHUS
ITO3HABATEJILHOM U COLIMAIbHON MPAKTUKE

B

HPEACTABIATh UHPOPMALIUIO C TIOMOIIBIO TaOIUIL U IUarpaMM;
UCCIIEZIOBATh CTATUCTUYECKHUE JAHHBIE, B TOM YHCIIE C
IpUMEHEHHEM rpapuyecKuX METOAO0B U IEKTPOHHBIX CPE/ICTB; -
YMETh OIEPUPOBATH MOHATUAMU: CIyYalHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOATHOCTh CITy9alfHOT'O COOBITHS; YMEHHUE BBIUUCIISTh
BEPOSITHOCTD C UCIIOJIb30BAHUEM I'papUIECKUX METO/IOB,;
IPUMEHATH (OPMYJIbI CIOKEHUS U1 YMHOKEHUS BEPOATHOCTEN,
KOMOMHATOpHBIE (DAKThI U (POPMYJIBI IPU PEILIEHUH 3a4a4;
OLIEHUBATh BEPOSATHOCTU PEAIbHBIX COOBITUI; 3HAKOMCTBO CO
Clly4allHbIMM BEJIMUMHAMM; YMEHHUE PUBOAUTH IPUMEPHI
IPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCEN B IPUPOAHBIX U
OOIIeCTBEHHBIX SIBJICHUAX;

- YMETb ONEPUPOBATH MOHATUIMU: TOUKA, [IPsIMas, IIIOCKOCTb,
IPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKpPELIMBAIOIIHUECS MTPSMBIE,
napajuieIbHOCTh U MEPHEHIUKYIISIPHOCTH MPSAMBIX U IJIOCKOCTEH,
yroJI MEXJly IPSIMBIMH, YTOJI MEXAY MPSAMOM U MJIOCKOCTBIO, YTOJl
MEXY MJIOCKOCTSIMH, PACCTOSIHUE OT TOUKH 710 MIIOCKOCTH,
paccTOsTHUE MEXAY IPSIMBIMHU, PACCTOSHUE MEX]Y INIOCKOCTSIMH;
YMEHHE UCIOJIb30BaTh MPU PEIICHUM 3a/1a4 U3yueHHbIE (PAKThI U
TEOpPEMBI IIJITAHUMETPUN; YMEHHE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPY’KaIOILIEro MUpa;

- YMETb ONEPUPOBATH NOHITUSIMHU: MHOTOT' PAHHUK, CEYEHUE
MHOI'OI'paHHUKA, Ky0, apajulelenunes, NpusMa, IupamMmua,
¢urypa 1 HOBEpXHOCTh BpallleHUs, LUIUH]IP, KOHYC, 1ap, cdepa,
ceueHus GUrypbl BpallleHus, IIIOCKOCTh, Kacarowasics cgepsl,
LWIMHJpPA, KOHYCAa, IIOAAb IOBEPXHOCTH TUPAMHU/IbI, TPU3MBIL,
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KOHYcCa, IMJIMHApPA, IIoMaab cgepbl, 00beM Kyda,
IPSMOYTOJIFHOTO MapaieNenumnena, MupaMubl, TPU3MBL,
IWIMHJpPA, KOHYCA, [Iapa; yMEeHUEe n300pakaTh MHOT OI'paHHUKHU U
MOBEPXHOCTH BPALICHHUS, UX CEYEHUS OT PYKH, C TIOMOIIBIO
YEpTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacIio3HaBaTh IPABUIIbHBIE MHOTOTPaHHUKH;

YMETb ONEPUPOBATH MOHATUAMU: ABUKEHHUE B IPOCTPAHCTBE,
110J100HbI€ (PUTYPBI B IPOCTPAHCTBE; UCIOJIb30BAaTh OTHOLICHUE
IUIOIIAJEH MOBEPXHOCTEW U 00BEMOB OI00HBIX (pUryp npu
peLIEHUH 3a/1a4;

- YMETb BBIUUCISATH T€OMETPUYECKUE BEIMUUHBI (IJIMHA, YTOI,
IUIOIIA/Ib, 00bEM, IUIOLIA/(b IOBEPXHOCTH ), UCIOJIB3YS
U3y4eHHbIE (POPMYJIBI U METOABI;

- YMETb ONEPUPOBATH MOHITUSIMHU: MPIMOYTOJIbHAS CHCTEMA
KOOpZIMHAT, KOOPAMHATBI TOUKH, BEKTOP, KOOPJUHATHI BEKTOPA,
CKaJISIPHOE ITPOU3BEACHNUE, YIOJl MEKIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO; HAXOJUTh C
IIOMOIIIBIO U3YYEHHBIX (POPMYJI KOOPAUHATHI CEPEANHBI OTPE3KA,
paccTOsTHUE MEXAY ABYMsI TOUKaMH;

-yMeTb BBIOMPATh MOAXOAAIMI U3yUYEeHHBIN METO Il PEILECHUS
3aJ1a4M, paclo3HaBaTh MaTeMaTH4YecKue (GakThl U
MaTeMaTUYECKUE MOJIENIN B IPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHHE MPUBOIUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUHCKOW U MUPOBOU
MaTeMaTHYECKOW HAYKH.
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OK 02. Ucnonb3oBaTh
COBpEMEHHbBIE CPECTBA
MOMCKa, aHAIN3a U
WHTEpIpEeTany HHPOPMaLIUH,
1 NTH(POpPMAIIMOHHBIE
TEXHOJIOTUHU ISl BBITIOJHEHUS
3a/1a4 npodeccuoHanbHON
NeSITeIbHOCTU

B obnacTu 11eHHOCTH HAYYHOTO MTO3HAHUS:
-c(hopMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOLIIECTBEHHOMN MPaKTHKH,
OCHOBaHHOT'O Ha JAMAJIOTe KYJBTYD,
CITOCOOCTBYIOIIETO OCO3HAHHIO CBOET'O MECTA B
MOJMKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAaHUE SI3BIKOBOM W YHUTATEIbCKON
KYJIBTYPbI KaK CPEICTBA B3aUMOJICHCTBUS MEKIY
JFOJIBMU U TIO3HAHUSI MHPA;

- OCO3HAHWE LIECHHOCTH HAYYHOM JIeATEILHOCTH,
TOTOBHOCTh OCYIIECTBIISITh IPOSKTHYIO U
HCCIIEIOBATEIbCKYIO IS TEIbHOCTh UHINBUIYAIbHO
U B TpyIIIE.

OBraneHne yHUBEpCAILHBIMUA YI€OHBIMU
MO3HABATEILHBIMHU JCH CTBUSIMHU:

B) pabota ¢ nadopmarueii:

- BJaJIETh HABBIKAMH MOJy4YeHUSI HHPOpMAIIUU U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIIATH MTOUCK, aHAJIN3, CHCTEMATH3AINIO 1
WHTEePIPETANNIO NHOOPMALIUN PA3INIHBIX BUJIOB U
(dbopM npeACTaBICHHUS;

- CO03/1aBaTh TEKCTHI B PAa3NIMUHBIX (popMaTax ¢
YYETOM Ha3HAaYCHUs MHPOPMAIIUH U 1ISJICBOU
ayJIMTOPUH, BBIOUPAsi ONITUMAIbHYIO (hopMy
NPE/ICTABJICHHUS ¥ BU3YaJIN3alliH;

- OIICHUBATh JIOCTOBEPHOCTbH, IETUTUMHOCTD

- yMETh ONEPUPOBATH MOHIATUSIMU: palliOHaNIbHAS QYHKIIMS,
nokaszaTenbHas QyHKIUA, cTeneHHast QyHKIUS, JorapupmMudeckas
(byHKLNS, TPUTOHOMETpUYecKue QYHKIUHU, 0OpaTHbIE (QYHKIUY;
YMEHHUE CTPOUTH I'paUKU U3yISHHBIX (YHKIMH, NCTIOIH30BATh
rpaduKy pyu U3y4EHUH MPOLIECCOB U 3aBUCUMOCTEH, TPU
pELIEHNH 3a/1a4 U3 APYTuX y4eOHBIX IPEAMETOB U 3a]a4 U3
peanbHON >KM3HH; BbIpaXxkaThb (OpMYyJaMH 3aBUCUMOCTH MEXKIY
BEIIMYUHAMU;

- yMETb ONEPUPOBATH NOHITUSIMU: TOXKJIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHuE, ypaBHEHHE, HEPABEHCTBO, CCTEMA YpaBHEHUN U
HEpaBEHCTB, PABHOCWJIbHOCTb YPaBHEHUH, HEPABEHCTB U CUCTEM,
paloHaIbHbIe, UPPALMOHANIbHBIE, TOKa3aTeIbHbIE, CTEICHHBIE,
aorapupmMuIecKue, TPUTOHOMETPUYECKHE ypaBHEHMUS,
HEpaBEHCTBA U CUCTEMBI; YMETh pellaTh YpaBHEHHUs, HEPABEHCTBA
Y CUCTEMBI C TOMOIIBIO Pa3JINYHBIX TPUEMOB; PEIIaTh ypPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSTH YPaBHEHHU,
HEPaBEHCTBA, UX CUCTEMBI IS pELICHHs] MaTEMaTUUECKUX 3a]1a4 U
3a7a49 U3 pa3InIHbIX 00JacTell HaAyKH U peaibHOM KU3HH,

YMETb CBOOOIHO ONEPUPOBAThH MOHATUSAMU: ABUKEHUE,
napasuieJIbHbIN EPEHOC, CAMMETpPUS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, Mpeodpa3oBaHUE MO00M I, MTOAOOHBIE
(urypsl; yMeTh pacio3HaBaTh PaBHBIEC U TTOJI00HBIE PUTYPBI, B TOM
YHClIe B IPUPOJIE, UCKYCCTBE, AapXUTEKTYPE; YMETh UCIIOIb30BATh
reoMeTpUYEeCKre OTHOILIEHUS, HAXOJUTh T€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, YTOJI, IUIOIa/lb, 00HEM) TP PEIICHUH 3a]1a4 U3
Jpyrux y4eOHBIX IPEIMETOB U U3 PEaIbHOM KU3HU.
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uH(popMaIuu, €e COOTBETCTBUE TPAaBOBBIM U
MOpaIbHO-3THYECKUM HOpMaM;

- HCIMOJb30BaTh CPEACTBA HH(OPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PELICHUH

OpPraHU3alMOHHBIX 33J1a4 C COOJI0ICHUEM
TpeOOBaHMUI 3PrOHOMUKH, TEXHUKH 0€30I11aCHOCTH,
TUTHEHBI, peCypCcocOepeKeH s, TPABOBBIX U
STHYECKUX  HOpM, HOpM  HH(MOPMALUMOHHOU

0e30I1acHOCTH;

- BJIaJIeTh HaBbIKAMU PACIIO3HABAHUS U 3aILUThI
nH(popMauu, HHGOPMaLMOHHON 6€30MaCHOCTH
JIMYHOCTH.

KOI'HUTUBHBIX, KOMMYHUKAaTUBHBIX U
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2.CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM y4eOHOro nmpeaMera u BUAbI y4eOHOH PadoThI

Bup yueOHoit padoTsl

Oobvem uacoe

1 cemecmp 2 cemecmp 3 cemecmp

MaxkcumanbHas yyeOHasi HArpy3Ka 56 176 116

(Bcero)

Oo6s13aTesibHAsI Ay IMTOPHAsA yueOHast

HArpy3ka

(Bcero)

B TOM YHCJIE: 56 66 110
Jlexknuu 24 28 52
JlaGopaTopHble 3aHATUS - -

[IpakTrueckue 3aHATUS 22 24 52

KypcoBas pabota (mpoekr) (eciu i ]
npeodycmompeHo)

CamocrosiTenbHas pabora 8 12 -
Koncyabranumu - - -
KoHcyiabTanum K 3K3aMeHy - - -
@DopmMa NPOMEKYTOUHOH ATTeCTALMHA
Hpyras popma KOHTpoIst (MM CbMEHHBIN 2 2 -
OTBET)

DK3aMeH - - 6
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2.2. TeMaTH4YeCKHH IJIAH U COAEP:KaHMe Y4eOHOro npeamera MareMaTuku

HaumeHnoBanue Coaep:xxanue y4eOHOro Marepuana, NpaKTHYECKHe O0bem
pa3aesioB M TeM 3aHATHA,CAMOCTONATE/IbHAsL padoTa 00y4arummxcs 4acoB
1 2 3
Paznean 1. IloBTOpEHHE Kypca MAaTEeMATHKH 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 | Pemenus uppaunoHanbHBIX 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 | 3aBUCUMOCTb MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJIHOT'O M 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 KBAaIPATHBIM 2
pelaeMble pa3IoKEeHUEM Ha MHOXKUTEIIH, OJTHOPOHbIE.
€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 | lepBoobpa3znas. Heonpenenéuublii uuTerpan u ero ceoiicrsa. OCHOBHbIE (POPMYJIIBI HHTETPHPOBAHUS. 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 TTapannensHOCTh IPAMBIX, IPAMO# M IIOCKOCTH, TIOCKOcTel. TeTpasp u mapamiesenues 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 | CBoiicTBa MpHU3MBbI U IapaJUICICIUIIEAA.
2 | CaoiicTBa NUpaMHuIbI.
3 | Ycedennas mnupammuaa.
Camocmoamenvnas 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
llpakxmuueckue 3anamus 2
1 | lHlunuHap, KOHYC, YCEUEHHBIM LUIMHAP, YCEYECHHBIA 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. BeposATHOCTD 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
20
CamocTosiTesibHasi paboTa
IIpomexyTouHasi aTTecTalMA 6
MakcumasnbHas ydeOHasi Harpy3ka 232
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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

OCHOBHBIEC UCTOYHHKHU:

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 : ydeOHO-IIpaKTHUYECKOE mocodue
/ bammmako M.W., Outnna C.b. — Mocksa : KnoPyc, 2021. — 294 c. — ISBN 978-5-
406-05758-2. — URL: https://book.ru/book/939104.

JIOTIONTHUTENIbHBIE HICTOYHUKH:

1. boromonos H.B. Ilpakrthueckue 3aHATHS MO MaTeMaTuke: YdyeOHoe
nocobue Ans CpeaHUX CrenuaabHbIX yueOHbIX 3aBeaeHuil/H.B. boromonoB. — 6-e
u3a., ctep. — M.: Beicm. mik., 2003. — 495 c.
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4. KOHTPOJIb U OHLEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O
IMPEAMETA

KOHTpOJ'II; N OHOCHKa PC3YyJIbTATOB OCBOCHUA IIPCAMCTAa OCYHICCTBIIACTCA

npernoJaBarcjiicM B IPOLECCCC MPOBCACHUA IIPAKTHYCCKUX 3aHHTHfI, TCCTUPOBAHUIA, a

TAK)KE€  BBIMOJHECHUA 06yqa}0HII/IMI/IC$[ VHAUBUIYAJIbHBIX 3aJaHUM, IPOEKTOB,
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 NPE/ICTABIEHUI O MaTeMaTHKe
KaK yHHBEPCAJILHOM S3bIKE HAayKH, CpE/ICTBE
MOJICIIMPOBAHMS SBJICHUH M TPOIECCOB, HIEAX M
METO/IaX MAaTEeMaTUKH;

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 NeSITEITbHOCTH, TSt
IPOJIOJDKEHUST 00pa30BaHUS U CaMOOOPa3OBaHUS;
OBJIaJICHUE  MAaTEMaTHYECKUMH  3HAHUSAMH |
YMEHUSIMH, HEOOXOAMMBIMH B  IIOBCETHEBHOMI
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 caMooOpa3oBaHUIO, HA MPOTSDKEHHH BCei
KHU3HH; CO3HATEIbHOE OTHOLICHHE K HETIPEPhIBHOMY

MBIIIJICHHN A,

00pa3oBaHMIO KaK YCJIOBHUIO YCICIIHOM
npodeccroHaabH oM u 00111eCTBECHHOM
NeSITeIIbHOCTH;

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

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

Texkymmid KOHTPOJIb MIPOBOJIUTCA B

dbopme:

— YCTHOTO OIpOCa;

— THUCBMEHHOTO orpoca
(camocToATETHHON u
KOHTPOJILHOM paboThl);

— TPOBEPKHU BBITTOJTHEHUS
MTUCHMECHHBIX JIOMAIITHAX
pabor;

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

NUCbMEHHON pabOThl MO KaXaA0My
pasneny npeamMmera.

®opma MPOMEKYTOUHON
aTTeCTalluH, YCTaHOBJICHHAS
y4eOHBIM TIUTAaHOM B  KoHIe |

cemecTpa — AU(PepeHIUPOBAHHBIN
3a4eT, 2 ceMecTpa — K3aMeH.
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yueOHO-UCCIICIOBATENILCKOM, MPOSKTHON U APYTrUX
BUJIAX JICATEIbHOCTH;

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

Memanpec)Memelx:

YyMEHUE  CaMOCTOSATENIbHO  ONpEAEessTh  IeNH
JESITETPHOCTA U COCTABJISTH TUJIAHBI JIEATEILHOCTH;
CaMOCTOSTENILHO OCYIIECTBIIATH, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh JEATEIBHOCTD; MCIOJIh30BaTh BCE
BO3MOXHBIE pecypchl TSt JOCTHKCHUS
MOCTABJCHHBIX LENed W pealu3alui IUIaHOB
NeSITEIbHOCTH; BBIOMpATh YCIICIIHBIE CTPATETUU B
pPa3IMYHBIX CUTYalMIX;

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

BIIAJICHUE HAaBBIKAMHU I[1O3HABATEILHOM, Y4eOHO-
HCCIIEIOBATEILCKOM W TMPOEKTHOW JEATEIBHOCTH,
HaBBIKAMH pa3pelieHusi mpobJsieM; CrocOOHOCTh U
FOTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY METOJOB
pelIeHus] TMPaKTHYECKHX 3a/ad, M[PUMEHEHUIO
pa3IMYHBIX METOJIOB TTO3HAHMS;

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIBHOM
UH(POPMAITMOHHO- MMO3HABATEIHLHOU NEATEIBHOCTH,
BKJIIOYAsl YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
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,
WCIIOJIb30BAaTh a/ICKBATHHIE SI3bIKOBBIE CPE/ICTBA;
BIIAJICHUE HABBIKAMHU TMO3HABATENHHOU pedrexcun
KaK OCO3HaHMsS COBEpIIAEMBIX JEHCTBUH W
MBICJIMTENIbHBIX TPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMI, IpaHUI] CBOEr0 3HAHMUS W HE3HAHUA,
HOBBIX IMO3HABATENBHBIX 33/a4 W CPEACTB ISl UX
JIOCTHKEHUS,

LENCYyCTPEMJIICHHOCTh B TOMCKaX W IMPUHSATHH
pelieHui, COOOPa3HTENbHOCTh M HMHTYHIIHS,
Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEACTABICHUII;
COCOOHOCTh BOCHPUHUMATH KPACOTy U TaPMOHHIO
MHUpA;

npeoMemHubIX.

chOpPMHPOBAHHOCTh MPEICTABICHUA O MaTEMATHKE
KaK 4YaCTH MUPOBOM KYJIbTYPbl U MECTE MATEMATUKHU
B COBPEMCHHOI [UBHIN3AINH, CIIOCO0aX OIMMCAHUS
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SIBJICHUH PpEaJIbHOrO0 MHUpa Ha MaTeMaTHYECKOM
SI3BIKE;

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

OIKCHIBATh ¥ U3Y4aTh Pa3HBIC MPOILIECCHI U SBIICHUS;
MOHUMaHUE  BO3MOXXHOCTH  aKCHOMAaTUYECKOTO
MOCTPOCHHS MATEMaTHICCKUX TEOPHUHL;

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

BIIQJICHUE CTAHJAPTHBIMH TPHEMAMH PEIICHUS

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

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

c(OpMUPOBAHHOCTh MPEICTaBICHUNH 00 OCHOBHBIX
INOHATUAX MATEMAaTUYECKOro aHaliu3a M HX
CBOMCTBaxX, BJIAJICHUE YMEHUEM XapaKTepU30BaAThb
noBezieHne (PyHKUIUH, UCIOIb30BAHNE TOTYYEHHBIX
3HAaHUM JUIsI ONHCAHMS W aHau3a 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 CBOWCTB F€OMETPUUYECKHUX
buryp u Gopmyn I pelieHHs] TeOMeTPHUECKUX
3a/1a4 ¥ 3aJa4 C MPaKTUYECKUM COJEPKaHUEM;
c(OpMHUPOBAHHOCTb IPEACTABJICHUH O ITpoLeccax U
SIBJICHUAX, MMEIOIIUX BEPOATHOCTHBIM Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PpEajJbHOM
MHUPE, OCHOBHBIX IOHSATHUAX 3JEMEHTApHOM TEOpUU
BEPOSATHOCTEH; yYMEHMM HAaXOOUTh M OLIEHUBATH
BEPOSATHOCTH HACTYIUIEHUS COOBITUH B IPOCTEUIINX
MIPaAKTUYECKUX CUTYyalUAX u OCHOBHBIE
XapaKTEPUCTUKH CIIy4alHBIX BEJIUYMH;

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

®opMa KOHTPOJISA
pe3yabTaToB 00yYeHHsl

Kpurtepun oueHku pe3yJibTaToB
00y4eHmust

[IpoBepounas pabora

«OTJIHYHO»

BBICTABIIsIETCA OOydaromemycsi, eciam pabora

BBIINTOJIHEHA ITOJIHOCTBIO, UJIU B HEH UMEIOTCS HCCYHICCTBCHHEBIC
OIHI/I6KI/I; Ha Ka4YCCTBCHHBLIC M TCOPCTUYCCKHC BOIIPOCHI OaH
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TIOJTHBIN, MCYEPNBIBAIOIINN OTBET JUTEPATypHBIM S3BIKOM C
COOJIFOJICHUEM TEXHHYECKOW TEPMHHOJIOTUU B OIPEACICHHON
JIOTUYECKOH MMOCIIE0BATEIbHOCTH, IPUBOAUT HOBBIE IPUMEPHI,
YCTaHABIMBAET CBSI3b MEXKIY U3YYaeMbIM U paHEe U3YICHHBIM
MaTepHajioM M0 KypcCy, YMEeT MPUMEHHTh 3HAHUS B HOBOU
CHTYyaIlUH;

«XOpOIIO» BBICTABISIETCS OOydaromemycs, ecid paboTa
BBITIOJIHEHA MTOJIHOCTHIO WM He MeHee ueM Ha 80 % oT oObema
3aJlaHus, HO B HEH HMEIOTCS HEJO4YeThl U HECYIIECTBEHHbIE
omMOKH; OTBET HAa KaUeCTBEHHbIE M TEOPETUYECKUE BOMPOCHI
YIOBJICTBOPSICT  BBIIMICTIEPEUYHUCIICHHBIM  TPEOOBAaHUSM, HO
COIEPKUT HETOYHOCTH B W3JIOKEHUHU (DAKTOB, OMpEICIICHUH,
MOHATUH, OOBSICHEHHH B3aUMOCBSI3€H, BBIBOJAX W PEIICHHUH
3a/1a4u; YYalluiicsi HCHBITBIBAET TPYAHOCTH B MPUMEHEHUU
3HAaHUI B HOBOH CUTYyalluy, HE B JOCTATOYHOM Mepe UCIOIb3yeT
CBSI3U C paHee U3y4EHHBIM MaTEPHUAJIOM.
«yIIOBJIETBOPUTENILHO» BBICTABISAETCS OO0yYaromeMmycs, eciu
BBINIOJIHEHA B OCHOBHOM BEpHO (00BbEM BBINOJHEHHOM 4acTU
COCTaBJISIET HE MeHee 2/3 oT obuiero oobeMa), HO JOMYILEHBI
CYLIECTBEHHbIE HETOYHOCTH; OOydaromuics oOHapyKUBaeT
[IOHMMaHNE y4eOHOro MaTepuaa Ipu HeA0CTaTOYHOMN MOJTHOTE
YCBOEHUSI TIOHSITUM W 3aKOHOMEPHOCTEH; yMEET MNPUMEHSThH
MONyYeHHbIE 3HAHUS TMpPH pPEIIeHWH MPOCThIX 3aJad ¢
UCIONB30BAHUEM TOTOBBIX (OpMYI, HO 3aTpydHSETCS MpH
pEIICHNH Ka4YeCTBEHHBIX 33/71a4 M CIIOKHBIX KOJMYECTBEHHBIX
3a/a4, TpeOyrmmX npeodpazoBanus GopMyII.
«HEYJIOBJIETBOPUTEIHHOY BBICTABIISIETCS 00yUaOIEMyCsl, €CIH
paboTa B OCHOBHOM HE€ BBHINOJNHEHAa (00BEM BBIMIOJHEHHON
gacTu MeHee 2/3 oT obmiero oobeMa 3aanus); 00yJarouiics
MOKa3bIBAET HE3HAHUE OCHOBHBIX IOHSTHH, HEMOHUMAaHUE
M3YYEHHBIX 3aKOHOMEpPHOCTEH M B3aMMOCBs3ed, HE yMeeT
pemaTh KOJIMYECTBEHHbIE H KaUueCTBEHHBIE 3a/1a4H.

TectupoBanue

OnenuBaercs  nuddepeHIMPOBAaHHO B COOTBETCTBUU  C
KPUTEPUSMHU OLIEHOK (CM. TabIuUIy U3 1.5)

YcTHBIN onpoc

«OTJIMYHO» BBICTaBJIsETCA OO0Y4YarOLIEMyCsl, €CIM OH IOJIHO
pacKpbLI colepxaHue Martepuaia B obbewme,
MPEIYCMOTPEHHOM  NPOrpaMMOM;  HM3JIOKWI  MaTepHall
IPaMOTHBIM  SI3BIKOM B ONPEACICHHOM  JIOTMYECKOU
IIOCJIEIOBATEIbHOCTH, TOYHO HCIIOIBb3YS MAaTEMaTUYECKYI M
CHCLMAIU3UPOBAHHYI0 ~ TEPMHHOJIOTHIO U CHUMBOJIMKY;
IPaBUJIBHO BBIMOJHUI Tpaduueckoe H300paxKeHHe U HHbIe
YepTeXH U TpadUKH, COMyTCTBYIOIINE OTBETY; IIOKA3aJl yMEHHE
MJUTIOCTPUPOBATh TEOPETHUYECKUE ITOJOKEHHUSI KOHKPETHBIMU
IIpUMEPAMM, IPUMEHATb HX B HOBOM CHUTyallMM IIpU
BBIIIOJIHEHUH IPAKTUYECKOrO 3aJlaHUsl; MPOJEMOHCTPUPOBAI
YCBOCHHME paHEE H3Y4YEHHBIX COIYTCTBYIOIIUX BOIIPOCOB,
cpOpMHUPOBAaHHOCTH W YCTOMYMBOCTH HCIIOJIB3YEMBIX MpH
OTBETE€ YMEHUN M HaBBIKOB; OTBEYal CaMOCTOSITEJNBHO O€3
HaBOJSIIIMX BOIIPOCOB.
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«XOPOIIO» BBICTABIISIETCS 00YYAIOIIEMYCs, €CITH OTBET MMEET
OJIMH U3 HEJOCTATKOB: B HM3JIOKECHUH JOMYIICHbI HEOONbIIHE
po0eITbl, He MCKA3HUBIIUE JIOTHYECKOT0 U HH(POPMAITHOHHOT O
COIEp)KaHUSI  OTBETA; HET  OINPECIICHHOH  JIOTHYECKOM
MOCJIeIOBATEIbHOCTH, HETOYHO UCIOJIb3YeTCS
MaTeMaTH4YeCKass ¥ CIENHATU3UPOBAHHAS TEPMUHOJIOTUS H
CHMBOJIMKA; JOMYIIEHbl OJWH-ABA HEIOUeTa MPU OCBEIICHUH
OCHOBHOT'O COJIEpKaHUs OTBETA, UCITPABIICHHBIC 110 3aMEYaHHIO
MperojaBaTesnis; JOMyIIeHbl omuoOka wim 0Oojiee JABYX
HEJIOYETOB MPH OCBEIICHUH BTOPOCTEIICHHBIX BOMIPOCOB HUJIH B
BBIKJIaJIKAX, JIETKO UCIPABJICHHBIC 0 3aMEYAHUIO WA BOIIPOCY
peroiaBaTers.

«yIIOBJIETBOPUTEIILHO» BBICTABISETCS OOYyJarOMIeMycCs, €CIH
HEMOJHO HWJIM HEMOCIIENOBATEIbHO PACKPBITO COJEpKaHUE
MaTepHaia, HO oKa3aHo o0Iee MOHMMAaHUe BOIPOca, UMENUCh
3aTpyIHEHHS WJIM JONYIIEHbl OIIMOKKM B ONpENCICHUU
MOHSATHI, WCHOJb30BAHUU TEPMHUHOJIOTHH, YepTeKax, OJIOK-
CXeM W BBIKJIAJKaX, WCIPABICHHBIE TIOCIE HECKOJIbKUX
HABOJMIIMX BOMPOCOB TPENOAABATENS; OOydarommics He
CIIpaBUJICSI C TPHUMCHEHUEM TEOPUU B HOBOM CHUTYallUH IPH
BBITIOJIHCHUH TTPAKTHYECKOTO 3aJ]aHUsl, HO BBITOJHWI 33JIaHUs
00513aTEILHOTO YPOBHS CIIOXKHOCTU TI0 JIaHHOW TeMe; MHpH
3HaHUU TEOPETHYECKOr0 MaTepuaja BbIABJICHA HEIOCTATOUHAS
chopMHUPOBAHHOCTh OCHOBHBIX YMCHUN M HABBIKOB.
«HEYIOBIICTBOPUTEIHHOY» BBICTABIISICTCS 00YJarOIIEMYCsl, €CITH
HE PAcCKpBITO OCHOBHOE COJIep)KaHHE Y4eOHOro MaTepHalia;
OOHApY)XCHO HE3HAHHWE WM HEMOHWMAaHUE O0YyJaroIMMCs
Oonbiieil umm Hanmbosiee BaXKHOM YacTu y4eOHOro maTepHuala;
JOMyIIEHbl ~ OMMOKM B  ONpEACNeHUH TOHATHH, WpH
UCIONB30BAaHUU TEPMHHOJIOTHH, B YepTeXkax, OJIOK-CXeMax U
MHBIX BBIKJIAJIKaX, KOTOPbIE HE WCIIPABJICHBI MTOCIIC HECKOJIBKHUX
HABOJISIINX BOITPOCOB MPEIOaBaATES.
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5. ®OHJAbI OIEHOYHbIX CPEJACTB

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

1. TloHsTHE YHCIIa U YUCITIOBBIX MHOXKECTB.

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

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

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

5. CaoiicTBa (DyHKIIHMIT: MOHOTOHHOCTh, OTPAHUYEHHOCTh, YETHOCTh M HEYETHOCTD,
MEPUOIUYHOCTb.

6. O6patubie pyHkiuu. ['paduk oOpaTHOM QyHKINM.

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

rpaduK1 U CBOMCTBA
1
x2" e€ rpaduK U CBOMCTBA

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

V= x 7N —
8. CrenenHas GyHKIUA

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

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

2 cemecTp 00y4enusi. Dopma koHTpoJIsA — «JIpyrasi popma KOHTP 015D
1. Ilousarue norapudma. CoiicTBa 10rapupmos.

[Tonstue norapudma. JlecaTuuHbIC U HATYPAIbHBIE JIOTAPU(PMBIL.

JlorapudmupoBaHue u MOTEHIIUPOBAHUE BHIPAKCHUH.

Pemenne nokas3aTenbHbIX YPaBHEHUN.

A

Penienue nmoka3arenbHBIX HCPABCHCTB.
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6. Pemenue norapupMuyecKux ypaBHEHUH.

7. Pemenue norapuMuUecKUX HEPABEHCTB.

8. CoOoTHOMIEHUS MEXAY I'PaLyCHONW U paJuaHHONW MEPAMHU YIJIOB.

9. Tpuronomerpruyeckue GyHKIIMH YUCIOBOTO apryMEHTa, 3HAKU UX 3HAYCHHI.
10.CooTHOIIEHHS] MEXY TPUTOHOMETPUUECKUMHU (PYHKITUSIMU OJHOIO apryMEHTa.
11.Dopmyinbl IpuBEACHUS.

12.Tpuronomerpuueckue GyHKIUHA CYMMBI U pPa3HOCTHU JBYX YTJIOB.
13.Tpuronomerpuueckue GyHKIIUN JBOMHOTO YTIIa.

14. TpuronomeTrpruyeckue QyHKIIMH TOJOBUHHOIO apryMEHTA.

15.®opmysbl MOHUKEHUS CTENEHU.

16.IlpeoOpa3oBanre CyMMbl M Pa3sHOCTH OAHOMMEHHBIX TPUTOHOMETPUUYECKUX

GbyHKIMI B Tpou3BeIeHNUE.
17.Tpuronomerpudeckas pyakius Y =S4 "e€ rpaduk u cBoicTBa.

Y =C0SX

18.Tpuronomerpuueckas GyHKIUS , €€ rpauK U CBOICTBA.

19. Tpuronomerprueckas pynkuus V' ~@* | eé rpaduk u cBolicTBa.
20.Tpuronomerpuueckas pyHkius Y = %8 | eé rpaduk u CBONCTBA.

21.IlonsTHe apkkoTanreHca umncna. Oyakmus Y = ¥CCl8Y o8 rpaduk n cBoiicTBA.

y = arccigx

22.Ilonarue apkkoTanrenca uncia. OyHkuus , €€ rpaduK U CBOMCTBA.

23.Ilonsitue apkcunyca uncna. OyHkuus y = arcsin x,e€ rpapuk 1 CBONWCTBA.
24 .Tlonsitue apkkocuHyca uncia. OyHkus y = arccos x , €€ rpa@uk U CBOMCTBA.

25.Peuienne npocTelnX TPUrOHOMETPUUECKUX YPABHEHU.

26.Penienne TPUrOHOMETPUIECKUX HEPaBeHCTB SIMX <4, SUlX > d.

27 PelieHne TPUrOHOMETPUUECKUX HEPABEHCTB C0S¥ <d, COSXY>d.
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28.Pemmenye TPUrOHOMETPUYECKUX HEPABEHCTB ‘&8X <@, 18X > d.

29.PenieHne TPUTOHOMETPUYECKHUX HEPABEHCTB C/&Y < ¢, Clgx>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"

3 cemecTp 00yueHnusi. DopMa KOHTPOJIA — « IK3aMEH»

s b=

9.

Bormpocs! 115 mpoBeieHNs 9K3aMeHa 3a 3 ceMeCTp
10 TUCHUIUIMHE «MaTemaTuka»

[ToHsiTHE YKCIIa U YUCIIOBBIX MHOXKECTB.
Kopnu n crenenun. KopHu HaTypallbHOM CTENEHU U3 YHCIIA U UX CBOMCTBA.
CreneHb ¢ pallMOHAIIBHBIM U JEHCTBUTEIBHBIMY MOKA3aTENSIMU, €€ CBOMCTBA
Onpenenenne uucinoBodl  ¢ynkums. ['padux  dynxuun. Ilpocreitmue
npeoOpazoBaHus rpauKoB G yHKITHA.
CpoiicTBa (yHKIMI: MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTh U HEYETHOCTD,
NIEPUOJUYHOCTbD.
Oo6patnbie pyukiun. ['paduk obpaTHON HYyHKINU.
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.TpuroHomeTpruyeckre 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 CBOMCTBRA.
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 < ¢, 18x>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 paBHEHHE KacaTeIbHOM K TpaduKy (yHKITHH.
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 mpousBojHas u €€ guznueckuil cmbici. MccneqoBanue QyHKIMU Ha

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

57. OcHOBHBIE POPMYJIBI UHTETPUPOBAHUS.

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

59. Briuucienue oOnpeAes€HHOro HHTErpajga METOIOM 3aMEHbl TNEPEeMEHHOM,
dbopMysa HHTETPUPOBAHUS 110 YACTSIM.

60. Beruucinenue rmiomaael ImiIockux Quryp ¢ TOMOINIbIO  ONPeAcTIEHHOTO
WHTErpaa.

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

62. CkaysipHOE ITPOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA.

63. Onepanuu HajJ BEKTOpaMHU, 3aJaHHBIMH CBOMMHU KoopAauHatamu. Dopmyiibl
KOOpJIHMHAT CEPEAUHBI OTPE3Ka, PACCTOSHUS MEKIY ABYMS TOYKaMH, KOCHHYyCa
yria MeXJay BEKTOpaMu B KOOPJIMHATaX.

64. YcnoBHs KOJUDIMHEAPHOCTH U NEPIEHIUKYISIPHOCTH BEKTOPOB.

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

66. BzaumMHOe pacnonokeHwe JBYX MNpsIMbBIX B mpocTpaHcTBe. Ilpu3Hak
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. CyliecTBOBaHHE MIOCKOCTH, NAapAJLIETbHON JAHHOM TIJIOCKOCTH.

70. CBoiicTBa napauiebHBIX MIIIOCKOCTEH.

71. Yron mexny OpsAMBIMH B IPOCTPAaHCTBE. llepneHAMKYISIpHOCTh MPSMBIX B
npocTtpancTBe. CBOWCTBO NEPNEHANKYJIIIPHBIX MPSAMBIX.

72. Yron MexIy NOpsIMOM W INIOCKOCTBIO. llepneHauKynspHOCTh NOpsIMON M
IJIOCKOCTH. [Ipu3HaK nepreHAnKyYJJISPHOCTH IIPSIMOU U TIOCKOCTH.

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

77. Ilapannenenurien, €ro BUIbl U CBOMCTBA.

78. IIpsAMOYTOJIbHBIN NapaJJIENENUIE] U €r0 CBOMCTBA.

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

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

81. IIpaBryIbHBIE MHOTOTPAHHUKH.

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

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

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

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

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

87. Dy1leMEeHTbl KOMOMHATOPUKH.

88. Teopembl CII0KEHHSI U YMHOKEHHS BEPOSITHOCTEN.

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

90. MareMaTu4eckoe OKUAaHuEe U JUCIIEPCHUSL.
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HpHMep OK3aMCHAaITMOHHBIX OMJICTOB:

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

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

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

[Ipenonasarens E.A. AnexcannpoBa

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

1. OO0BeMsI 1 jomaaun HOBerHOCTeﬁ TCOMCTPHUUCCKUX TECII.

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

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

[Ipenonasarens E.A. AnexcannpoBa
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Onenka WHAWBUIYATbHBIX OOpPa30BATENBbHBIX JOCTIDKCHUW TIO pe3ybTaTam
MIPOMEKYTOYHOM aTTeCTallMU IPOM3BOAUTCS B COOTBETCTBUM C YHHBEPCAIBLHOU
IKAJIOM

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

Kpurepuu ouenku:

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

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

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

— wmeHee 70% (2 Oamna) mpucBamBaeTcs OOydJarOIMIEMYCs, €CIM OH HE CMOT
BBITIOJTHUTH HU OJTHOTO MTPAKTUYECKOTO 3aJJaHus dK3aMEHAIIMOHHOTO OWIIeTa.

37



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

AnanTupoBaHHas MporpamMma pa3padaTbiBacTCs IPU HAIWYUM 3asBJICHUS CO
CTOPOHBI OOyu4aromierocs (poauTeneld, 3aKOHHBIX IPEACTaBUTENICH) U MEIUITMHCKUX
MOKa3aHUW (PEKOMEHAAIMAMU TICUXO0JIOTO-MEANKO-TIEIarornueckoil koMmuccuu). s
WHBAJIMJIOB aJaNTHpPOBaHHAs oOpa3oBaTebHAs IIporpamMma paspadaTbiBaeTCs B
COOTBETCTBHUH c VHIUBU1yaIbHOU MpOrpamMMOon peadbuHTaIuy.
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