MuHucTepCTBO HAYKH | BbIcIero oopazoBanus Poccuiickoit deneparuun
benepaabHOE TOCYIAPCTBEHHOE OI0DKETHOE 00pa30BaTeIbHOE YUPESKICHUE
BBICIIIETO 00pa30BaHUs
«Y puMCcKHil yHUBEPCUTET HAYKH U TEXHOJIOTHUII»
HNHCTUTYT cpeHero npopecCHOHAIbHOTO 00pa30BaHHUs

VTBEPXKIAIO

[Ipencenarens TTILIK
O6menpodecCHOHATBHBIX JUCITUTIINH

Ve
o [f;f/ T.I1. YeboTapéra

«29» ¢epans 2024 r.

Pabouyas mporpamMma yueOHON JUCITUTLIUHBI
OVII.12 MaTemaTuka

HaumeHnoBanue CIICOUuaJIbHOCTH

11.02.17 Pa3padoTKa 3JIEKTPOHHBIX YCTPOMCTB U CHCTEM

KBanudukanus

Texuuk

ba3oBas moaroroska
dopma o0ydeHus: OUHas

Vipa, 2024



PabGouas mnporpamma pa3paboTaHa Ha OCHOBE (eaepaibHOrO TOCYJIapCTBEHHOTO
o0pa30BaTeIpbHOTO  CTaHAapTa CpeaHero mpodecCHOHATBHOTO  O0pa3oBaHUsA IO
cneruanbHocTh 11.02.17 Pa3paboTka 3IeKTPOHHBIX YCTPOMCTB M CUCTEM, YTBEPIKICHHOTO
npukazoM MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparuu ot 02.07.2022
Ne392.

Opranun3anus-pa3padoTIHK: denepanbHOe rOCyIapCTBEHHOE Oro/IKETHOE
o0Opa3oBaTeIbHOE YUPEIKICHNUE BBICIIIETO 00pa3oBaHus «Y GUMCKHI YHUBEPCUTET HAYKH U
TexHoJorui» MHCTUTYT cpeiHero npodecCuoHaibHOTO 00pa30BaHuUs.



COJEPXXAHUME

. IMACIIOPT PABOYEN MNPOI'PAMMBI YYEBHOH

JUCLMILINHBI

. CTPYKTYPA u COJEPKAHUE YYEBHOI
JUCLMILINHBI

. VCJOBUSI PEAJIM3ALIUA PABOYEH IPOIPAMMBI
YYEBHO JUCLHUIIAHBI

. KOHTPOJIb U OIEHKA PE3YJIBbBTATOB OCBOEHUA

YYEBHOM JUCLUIIAHBI

. ®OHJAbI ONEHOYHBIX CPEJACTB

. AJANTAIUSI PABOYEI MPOTPAMMBI JJIS1 JIUI[ C
OTPAHUYEHHBIMHA BO3MOKHOCTSAMHU 3/IOPOBbBS
(OB3)

CcTp.

18

19

24

33



1. TACHOPT PABOYEN ITPOT'PAMMBI YYEFHOM JUCIIUILINHBI.

OBIIIASI TACHOPT PABOYEH IIPOITPAMMBI YUYEBHOM
NUCIHUIIJINHBI. XAPAKTEPUCTHUKA PABOYEW ITPOTPAMMBI

OBIHIEOBPA3OBATEJIBHOT' O YUYEBHOI'O HPEIMETA
«MATEMATHUKA»
1.1. Mecto y4yeOHOro mnpeamMera B CTPYKType Hpo(deccHOHAIbHOM

oOpa3oBareabHoil nporpammel CIIO:

OO6meoOpazoBaTenbHbld  yueOHbId npeaMer «MareMaTtukay —SBIsSeTCA
o0si3aTeNbHOM  4acThio  00Ie00pa3oBaTeIbHOTO  IMKJIa  00pa3oBaTeIbHOM
nporpammbel B cooTBeTcTBUU ¢ PI'OC 11.02.07 Pa3paboTka 3IEKTPOHHBIX
YCTPOMCTB U CUCTEM.

1.2. Lean u muiaHupyeMble pe3yJbTaThl 0CBOCHHUS Y4eOHOI0 mpeaMeTra:
1.2.1. Heapb AuCUMIIAHBI

Conepxanue mporpamMmbl  00IIe00pa30BaTeIbHOrO y4eOHOro TpeaMeTa
«Marematrka» HalpaBiI€HO Ha JIOCTH)KCHHE pPE3yJIbTaTOB €€ W3yYCHHUsS B
cootBercTBHM ¢ TpeboBanusimu DPI'OC COO c yuerom mnpodeccruoHaIbHOM
HampaBieHHoctu @DPI'OC CIIO mno cnemmanpHocTr 11.02.07 Paspabotka
AJIEKTPOHHBIX YCTPOUCTB U CUCTEM.

1.2.2. Ileqan m 3axa4yu mpeamMera — TpPe0OBaHUA K pe3yjabTaraM OCBOCHHS
npeamera:

[To yuebHOMY mipenmety "MaremaTuka" (BKItouas pasziensl "Anredpa u Hayaia
MaremaTudyeckoro ananuza", "['eomeTtpusa", "BeposTHOCTh U cTaThCcTHKA")
(yriyOsnieHHbI YpOBEHb) TpeOOBaHMSI K MPEAMETHBIM pe3yJibTaTaM OCBOCHHUS
yTIyOJIEHHOTO Kypca MaTEMAaTUKH JOJIKHBI BKJIIOYATh TPEOOBAHMS K pe3ysibTaTam
OCBOEHUS 0a30BOT0 Kypca U JOMOJHUTEIBHO OTPaKaTh:

1) ymeHnue onepupoBaTh NOHATHIMU: ONPEIEICHUE, aKCUOMA, TEOPEMA, CIIEICTBUE,
CBOMCTBO, MpPHU3HAK, JOKAa3aTeIbCTBO, PABHOCWIIbHBIE (HOPMYIMPOBKU; YMEHHUE
dbopMynupoBatb 00paTHOE W MPOTHUBOMOJOKHOE YTBEPKACHHE, MPHUBOIUTH
IpUMEPBl U KOHTPIPHUMEPHI, HCIOJIb30BATh METOJ MAaTEMaTUYECKOM HHIYKIIHH;
IIPOBOJUThH JIOKa3aTeNIbHbIE pACCYXJI€HHUS NpPH PEIICHWH 33a7a4, OLEHUBATh
JIOTUYECKYIO MPABUIILHOCTh PaCCyKIACHHI;

2) yMeHue onepupoBaTh MOHITUSIMHU: MHOXKECTBO, TOJIMHOXECTBO, ONEpaluy Haj
MHO>KECTBAaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s
OIMMCAHMSI PeaJTbHBIX MPOLIECCOB U SBJICHUMN, U MPU PEIICHUH 33/1a4, B TOM YHUCJIE U3
JIPYTUX Y4eOHBIX MPEIMETOB;



3) yMeHue onepupoBaTh MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaThb W ONHCHIBATh rpadbl Pa3IMYHBIMU CHOCOOAMH;
UCTIOJB30BaTh Tpadbl P PEIICHUN 33]1aY;

4) ymenue cBOOOJHO ONEPHPOBATH MOHATHUSAMHU: COUETaHUE, MIEPECTAHOBKA, YUCIIO
COUETAaHUM, YHCIO TNEPECTAaHOBOK; OMHOM HblOTOHA; yMEHHE NPUMEHSThH
KOMOHMHATOpPHBIE (PAKThI U PACCyKICHUS TS PELICHHs 3a/1a4;

5) yMeH#ue onepupoBaTh NOHATUAMHU: HATYPATHLHOE YHCJIIO, [1€JI0€ YUCIIO, OCTATOK I10
MOJYJII0, PpAlMOHATBHOE  YHWCJIO, UPPAIMOHATIBLHOE  YHUCJIO, MHOXKECTBa
HATypaJbHBIX, II€JbIX, pAI[MOHAJBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE
UCIOJIb30BaTh NPHU3HAKH JIETUMOCTH, HAUMEHBIIMK OOIIMA  JeTuTeNbh W
HauMeHbIllee 0011ee KpaTHOe, alropuT™ EBKIINIa npu perieHnu 3a/1a4; 3HakOMCTBO
C pPa3IUYHBIMU MO3ULIIMOHHBIMU CUCTEMAMM CUUCIICHUS;

6) ymMeHHe CBOOOIHO OIEPHUPOBATh MOHATHIMH: CTEIICHb C IIEJBIM IIOKa3aTeleM,
KOPEHb HaTypaJbHOW CTENEHH, CTEIIEHb C PallMOHAIBHBIM MTOKA3aTeNIeM, CTEIICHb C
NCHUCTBUTENBHBIM (BEIIECTBEHHBIM) TIOKa3aTesleM, Jiorapudm Uucia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCIIA;

7) yMeHHe OneprupoBaTh MOHITUAMHU: TOXKIECTBO, TOXKIACCTBEHHOE MTPeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHHH M HEPABEHCTB, PaBHOCHUIHLHOCTH
ypaBHEHUH, HEpPaBEHCTB W  CHUCTEM, palMOHANbHBIE, UpPpaAIMOHATbHBIC,
MOKa3aTeNbHbIE, CTETICHHBIE, JIOTApU(MUIECKIE, TPUTOHOMETPUIECKUE YpaBHEHUS,
HEPaBEHCTBA U CHCTEMbI; YMEHHUE pellaTh YPAaBHEHUSI, HEPABEHCTBA U CUCTEMBI C
MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MPUMEHATh ypaBHEHHUS, HEPAaBEHCTBA, MX CUCTEMbI JJISl PELICHMS
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3InYHbIX 00JacTeil HAyKH U pealibHOM KU3HU;
8) ymeHue CBOOOTHO OMEpUpPOBaTh MOHATHUSMU: Tpaduk (QYyHKIUU, oOpaTHas
byHKIHS, KOMIO3UIMS (QYHKIMA, TuHEHHAs (QyHKIUS, KBaapaTUIHas (yHKINSL,
CTeTIeHHass (PyHKUIMA C LENbIM IOKa3aTelieM, TPUTOHOMETpUYecKue (QYyHKIUH,
oOpaTHbIe TPUTOHOMETpUYECKHE (YHKLUMH, MOKa3zaTeabHas U JorapupmMuyeckas
(GyHKUMM; yMEHUE CTPOUTh Trpapuku (YHKIMI, BBIIOJHATH MpeoOpa30BaHUs
rpaukoB (PYHKIMI; yMEHUE HCNOIb30BaTh rpaduku (GYHKUMA A1 U3yYEeHHS
MIPOIIECCOB U 3aBHCUMOCTEH MPH pEIIeHUH 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U
U3 pealbHOW JKU3HU; BhIpaxkaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY BEINYMHAMU,
yMeHue cBOOOJHO ONEepUpOBaTh MOHATUSIMU: YETHOCTh (PYHKIUU, IEPUOAUYHOCTh
GyHKUIMHA, OTrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIIMH, 3KCTPEMYM
dbyHKuMMu, HauOoJsblliee W HAMMEHbIEe 3HAaYeHUs (PYHKIMU Ha MPOMEXKYTKE;
yYMEHHE MPOBOAUTH HCCIEOBaHUE (DYHKIMU; YMEHHME HCIOJb30BaTh CBOWMCTBA U
rpaduku pyHKUIUN U pellleHus] ypaBHEHUHN, HEPABEHCTB U 3ajlay ¢ IapaMeTpamy;



n300pakaTh Ha KOOPAMHATHOW ITUIOCKOCTH MHOXKECTBA PEIICHWH ypaBHEHUH,
HEPABEHCTB U UX CHCTEM;
9) ymenue CcBOOOAHO OMEPUPOBATh MOHITUAMH:  IOCIEAOBATEIBHOCTD,
apumeTHyecKkas OpOrpeccHsi, T'EOMETPUYECKas Mporpeccusi, OECKOHEYHO
yOBbIBaIOIIAsl FEOMETPUYECKASI TPOTPECCHS]; YMEHHE 33/1aBATh NIOCIIEJOBATEIbHOCTH,
B TOM YHCJI€ C TOMOUIBIO PEKYPPEHTHBIX (POPMYII;
10) ymeHue omepupoBaTh MOHATUSMH: HENPEPHIBHOCTh (PYHKIUU, ACHUMITOTHI
rpaduka QyHKIMM, IepBas U BTOpasi NPOU3BOAHAS (QYHKUIHUU, TE€OMETPUUECKUMN U
(¢u3nyecKuil CMBICT IPOU3BOAHON, NEpBOOOpa3Has, ONPEACICHHBI HHTErpa;
YMEHHE HaxOJAWTh AaCUMNTOTHl rpapuka (QYHKIHH; YMEHUE BBIYUCIATH
IPOU3BOJHBIE CYMMBI, IPOM3BEACHMS, YACTHOTO M KOMIO3UIMHK (YHKIUH,
HaXOJWTh ypaBHEHHE KacaTelbHOM K rpaduky (yHKIUH; YMEHHUE HCIOJIb30BaTh
NPOU3BOJHYIO U HCCIENOBaHMS (YHKUUH, Ui HAXO0XKACHUS HaWTydlIero
pelIeHusl B MPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-OKOHOMUYECKUX U (PU3UMUECKUX
3aJa4ax, AJs OMpeeNIeHUsI CKOPOCTH U YCKOPEHHS; HAXOAUTD IJIOIAAN U 00bEMBI
Guryp ¢ TIOMOLIBPIO HWHTErpaja; MPUBOJUTH HPHUMEPbl MaTEMATHYECKOIrO
MOJIEJIMPOBAHUS C TOMOLIBIO TU(DPEepEeHIIMATIBHBIX YPaBHEHU;
11) ymenue omnepupoBaTb MHOHATHSIMHU: KOMIUIEKCHOE YHCIIO, COIPSKEHHBIE
KOMILJIEKCHBIE YKCIIa, MOAYJb U apryMEHT KOMILIEKCHOTO 4Kcia, ¢GopMa 3amucu
KOMIIJIEKCHBIX YHCelN (TeoMeTpuyeckasi, TPUrOHOMETpUYecKast U ainredpandeckas);
YMETh NPOU3BOAUTH ApUPMETUUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
IIPUBOJUTH IIPUMEPHI UCIIOIB30BAHNS KOMIUIEKCHBIX YHCEIT;
12) ymenue cBOOOAHO ONEPHPOBATH MOHSATHUSMU: CpEIHEE apuPMETHUYECKOE,
MearaHa, HauOoJiblee U HAMMEHbIIee 3HaUeHUs, pa3Max, JUCIEepCHsi, CTaHAApTHOE
OTKJIOHEHHE I OINHCAaHMsS YHUCIOBBIX JaHHBIX; YMEHHE UCCIENI0BaTh
CTaTUCTUYECKHUE JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM TIpaUyecKuXx METOAO0B U
AIIEKTPOHHBIX CPEJCTB; TpaUUeCKH HCCIEI0BaTh COBMECTHBIC HAONIONCHUS C
ITIOMOIIBIO TUAarpaMM PaCCEUBAHUs U JINHEMHOUN PETPECCHUH;
13) yMeHue HaxoAWTb BEPOSITHOCTH COOBITUH C HMCIOJb30BAHUEM TIpaPUUECKUX
METOJ/IOB; MPUMEHSTHh IJisl PEIIeHHs 3a7ad (POpMYJbl CIOKEHUS U YMHOXKCHHS
BeposiTHOCTEH,  (GOpMydy  TMOJHOM  BeposSTHOCTH, (Gopmyny  bepuymnm,
KOMOUMHATOpHBIE (aKThl U (POPMYIIbI; OLIEHUBATh BEPOSATHOCTHU PEaTbHBIX COOBITUH;
yMEHHE OIEpUpOBaTh MOHATHAMU: Cly4dallHas BEJIWYMHA, pacIpenesieHue
BEPOSITHOCTEH, MATEMaTUYECKOE OXHUAAHWE, JUCHEPCHS W CTaHAApTHOE
OTKJIOHEHHE CIIy4alHOM BEJIMYMHBI, (YHKIUM PACIPEAETICHUSI U IUIOTHOCTH
PaBHOMEPHOI'0, IIOKA3aTEJBHOIO M HOPMAJIBHOIO pACIpPENENICHUN; yMEHUE
UCIIOJI30BaTh CBOMCTBAa W3YYEHHBIX pACHpEelIeleHU Il pElIeHHus 3a7ady;
3HaKOMCTBO C TMOHSTHSIMHM: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOYHBIX
6



UCCIIEIOBaHMIA; YMEHUE MPUBOAUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;
14) ymeHue cBOOOIHO OMNEPHPOBATh MOHATHUSAMHU: TOYKA, NpAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH YTOJI, ABYTPAHHBIN YIOJI, TPEXIPAHHBIA YTOJI,
nepeceKaroIrecs, NapajyieIbHbIE U CKPELIMBAIOIIHNECS MTPSMBbIE, APAJIEIbHOCTD U
NEPHEHANKYJIAPHOCTh NPSIMBIX U TUIOCKOCTEN, YOI MKy NPSAMBIMHU, YTOJI MEXY
IpsIMOM M TUIOCKOCTBIO, YTOJI MEXJY IUIOCKOCTSAMH; YMEHHE HCIOJIb30BaTh MpPH
pELICHUH 3a/1a4 U3y4YeHHbIE (PaKThl U TEOPEMbI TUIAHUMETPUM; YMEHUE OLICHUBATh
pa3Mepbl OOBEKTOB B OKPYJKAIOLEM MHpPE; YMEHHE OIEPUPOBATH IMOHATUSIMU:
MHOTOI'PaHHHK, C€YEHUE MHOTOIPaHHHKA, IIPABWIIbHBIA MHOTOTPAaHHUK, NpU3Ma,
nupaMuja, GuUrypa M MOBEPXHOCTb BpAlLlEHUs, IWIMHAP, KOHYyC, wwap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHyCa W LWJIMHIpPA, MapaluIeIbHbIE OCHU WM
OCHOBAHUIO, CEUEHHUE I1apa, MIOCKOCTb, Kacawomasics chepsbl, IINHIPA, KOHYCA;
YMEHHE CTPOUTh CEUEHNE MHOTOIpPaHHUKA, N300pakaTh MHOTOTPaHHUKH, (PUTYPBI U
MOBEPXHOCTH BpAILEHUS, UX CEUYEHHs, B TOM YHCIE C MOMOLIBIO 3JIEKTPOHHBIX
CPEIICTB; YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUECKUX (PUTYDP, CAMOCTOSATEIBHO
(bopMyIMpOBaTh OMNpENEICHUS H3y4YaeMblX (Uryp, BbLABUTATb THUIOTE3Bl O
CBOICTBaxX M MPHU3HAKAX T€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH MM ONPOBEPraTh
UX; YMEHUE NPOBOAUTH KIACCUPUKALUIO (QUIYp MO pa3IuyHbIM MpPHU3HAKAM,
BBINIOJIHATh HEOOXOUMBIE JIONIOJHUTEIbHBIE IOCTPOCHHUS,;
15) ymenue cBOOOIHO ONEpUpPOBaTh MOHATUSAMU: IUIOMIAAL (QUIYPBI, O0BEM
¢Gurypsl, BeIMUMHA yIria, paCCTOSHUE OT TOUYKH J0 IJIOCKOCTH, PACCTOSIHUE MEKITY
OpsIMBIMH, PACCTOSTHUE MEXJy IUIOCKOCTSIMH, IUIOIIAAb c(eppl, IIIOMAab
NOBEpPXHOCTU  NUPAMUIBL, MPU3MBI, KOHyca, LMIUHApa, O00beM KyoOa,
IPSIMOYTOJIBHOTO MapajuleNIeNAIe1a, MUPaMUbl, NPHU3Mbl, LWIMHAPA, KOHYCA,
11apa; yMEeHHEe HaXOJAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;
16) yMeHnuwe cBOOOJHO ONEPUPOBATH MOHSATUSIMU: JIBHXKECHUE, MapasiebHBIMI
NEPEHOC, CHUMMETPHSI Ha IJIOCKOCTH U B MIPOCTPAHCTBE, IOBOPOT, MPE0Opa3oBaHUe
1no100us, moJoOHbIE PUTYPBI; YMEHUE PACIIO3HABATH PABHBIE U MOA00HBIE (PUTYPHI,
B TOM 4YHCJI€ B MPUPOJE, HCKYCCTBE, ApPXUTEKTYpEe; YMEHHE MCIOJIb30BaATh
reOMETPUYECKHE OTHOLIEHUS, HAXOIUTh T€OMETPUUYECKUE BEIMUMHBI (JUIMHA, YTOJ,
IoW@aab, 00bEM) IPHU PELICHUU 3a]ad U3 JAPYTHX y4EeOHBIX MPEIMETOB U U3
pEAbHOU KU3HU,
17) ymeHue cBOOOJHO ONEpPUPOBATh NOHATUAMU: MNPSMOYTOJbHAs CHUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
IPOU3BE/IEHUE BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE
IIPOU3BEJCHUE, BEKTOPHOE NPOU3BEIAECHUE, YrOJ MEXIYy BEKTOpPAMH; YMEHHE
UCII0JIb30BaTh BEKTOPHBIM U KOOPJAMHATHBIN METOJT ISl PELLICHUS T€OMETPUYECKUX
7



3a/1a4 U 3a71a4 JPYTUuX y4eOHBIX IPEIMETOB; OTIEPUPOBATH MOHATHUSIMH: MaTPHUIla 2 X
2 1 3 x 3, onpeenuTeNb MaTPULbl, TEOMETPUUECKUN CMBICH ONPEIETUTENS;

18) yMeHune Mo1enupoBaTh peaibHble CUTYALMH Ha SI3bIKE MATEMATUKH; COCTaBIISATh
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBHIO 3aJ1ayM,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM alapara ajareopsl,
MHTEPHPETUPOBAThH MOITYUYEHHBIM PE3yJIbTaT; CTPOUTh MATEMAaTHUYECKUE MOJAEIHU C
MOMOILbI0 TE€OMETPUYECKUX MMOHSATUM M BEIMYMH, pelIaTh CBSI3aHHBIE C HUMHU
MPAKTUYECKUE 3a/1a4l; COCTABJISATh BEPOSITHOCTHYIO MOJIENb U MHTEPIPETUPOBATD
MOJIYYEHHBId  pe3yJibTaT,  pellarb  NOPHUKIAOHbIE  3aJadyd  CpPEICTBAMHU
MaTeMaTU4eCKOro aHajiu3a, B TOM YHCIE COLHAIBHO-3KOHOMHYECKOIO H
(bu3HYecKoro xapakrepa;

19) ymenue BBIOMpATh MOIXOMSIIMN METOA IJIs PEIICHUS 3a7add; IMOHUMAaHHE
3HAYMMOCTHU MATEMAaTHK{ B U3yUYECHUU TPUPOJTHBIX U OOIIECTBEHHBIX TIPOIIECCOB U
SBJICHUH; YMEHUE PACMO3HABATh MPOSBICHUE 3aKOHOB MAaTEMaTUKHU B HMCKYCCTBE,
YMEHHE IPUBOAUTH ITPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUHCKON U MUPOBOM
MaTeMaTHYECKON HAYKH.



2.CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOro npeamMera ¥ BUAbI Y4eOHOM padoThI

. Oovem uacos
Bua y4eOHoii padoThi 7 cemecmp 2 cemecmp

MakcumaibHas yyeOHas Harpy3ka (Bcero) 108 161

Oo0s3aTesibHAsI Ay IUTOPHAsSI YUeOHasi HAarpy3Ka

(Bcero)

B TOM YHCJIE: 108 161
Jlexkun 54 76
JlaGopaTopHbIe 3aHATHUS - -
[IpakTuueckue 3aHsTHsA 54 76
KypcoBas pabota (mpoexr) (eciu

npeoycMompeHo)

CamocrosTenpHas paboTa - 3
Koncyabranuu - -
KoHcyabTanum K 3K3amMeHy - -
DopMa NPOMEKYTOUYHOM aTTECTALMU
Hpyras hopma KOHTpoIIst (TUCbMEHHBIA OTBET) 2 -
DK3aMeH - 6




2.2. TemaTu4yecKkuii IJIAH U CO/iep:KaHNe Y4eOHOro npeaMmera MaTeMaTHKHU

HaumenoBanue CopaepxxaHue yueOHOTro MaTepuaJia, IpaKTHYeCKue O0bem
pa3aesioB M TeM 3aHATHS, CAMOCTOSAITeIbHAsI padoTa 4acoB
00y4ammuxcs
1 2 3
Pasznea 1. IToBTOpEHNE Kypca MATEMATUKHA OCHOBHOI HIKOJIbI
Cooepoicanue yuebHo20 mamepuaia
Ilenp 1 3amauyM MaTeMAaTHKW IPU OCBOEHUM CHELUUAIbHOCTH. Uucna W BbIUMCIHEHUS. BelpaxeHus wu
! npeodpazoBaHus 2
Tema 1. 2 | ba3oBble 3HaHUS U YMEHUS IO MaTeMaTHKe B POo(eCCUOHATBHON U B TIOBCETHEBHOM €A TEIBHOCTH. 2
IToBTOpEHHE Kypca
MaTeMaTHKHU
OCHOBHOI IIKOJIbI 3 | Jluneiinble, kBajpaTHbIE, JPOOHO-TMHEHHBIC YPABHEHUS U HEPABEHCTBA 4
4 | IIpocTble MPOLIEHTHI, pa3Hble CIIOCOOBI X BHIYMCICHUS. 2
Ilpakmuueckue 3anamus
1 | Beiuucnenus u npeodpazoBaHusi. Y paBHEHUS U HEpaBEHCTBA. ['eoMeTpHsl Ha IIIOCKOCTH 2
2 | IlpocTble U CI0KHBIE MTPOLIEHTHI. 2
3 | BxogHoit koHTposb. Beraucienus u nmpeodpa3oBaHus. Y paBHEHUS M HEPABEHCTBA. 4
Paznea 2. Crenenu u kopHu. CTeneHHas, noka3arejabHas U Jorapupmuyeckasi pyHkuuu
Cooepoicanue yuebHoeo mamepuania
1 | IloHsATHE KOpPHS N-0i1 CTENEHU U3 AEUCTBUTEIBHOIO YHCIA. 2
2 | OyHKUHH y:'ﬁ/} ux cBoicTBa u rpaduku. CBoiicTBa KOpHS n-oii cteneHu. [Ipeodpa3oBanue
Tema 2. CTelnenu u MPPALMOHAJIBHBIX BbIPAKEHUI
kopnu. CTenennas 3 | [lonaTue crenenu ¢ parmoHaIBHBIM MOKa3aTeneM. CTeneHHble PyHKIIMU, UX CBOMCTBA U TpaduKu 2
dynknus IIpakmuueckue 3anamus
1 | Crenenu u KOpHH. 2
2 | CrenenHas (QyHKIHSA 2

10



3 CreneHu ¢ palHOHAJIbHBIM I1OKA3aTCIICM

Tema 4. Cooeporcanue yuebHo2o mamepuana
Pemenue 1 | PaBHOCWIIBHOCTE MPPALIMOHAIIBHBIX YPABHEHUN. METOIbI UX PEIICHUS 4
HPPALMOHATBHBIX IIpakxmuueckue 3anamus
ypaBHeHuit 1 | Pemienust uppaimoHaibHbIX YpaBHEHUN 2
Cooepoicanue yuebHoeo mamepuania
Tema S. 1 | [oka3zaTenbHast QyHKIMS, €€ CBOICTBA 2
Tlokazareannas 2 | PemeHune noka3aTellbHBIX YPaBHEHUN U HEPABEHCTB 2
hynKuus Ipaxmuueckue 3anamus
1 | ITokazaTtenbHas GyHKIINS, €€ CBOWCTBA 2
2 | Pemenue nokasaTenbHbIX YPaBHEHUN 4
3 | Pemenue noka3arenbHbIX HEPABEHCTB 4
Cooepoicanue yuebHo20 mamepuania
1 | Jlorapudm uncna. JlecATHYHBINA U HATYPAITBHBINA JTOTapH(MBI, YHCIIO € 4
2 | CpoiictBa norapudmos. Onepauus JsorapuGmMupoBaHus 2
Tema 6. 3 | Jlorapudmuyeckas QyHKIus, ee CBONCTBA 2
Jlorapugmnbl. -
4 | Pemenue norapuMuyecKux ypaBHEHUM U HEPABEHCTB 4
Jlorapupmmnueckas
Ipaxmuueckue 3anamus
byHums 1 | Jlorapudm uncna. CoiictBa jgorapudmon 2
2 | Jlorapudmuueckas pyHKIUS, €€ CBOUCTBA 2
3 | Pemenue norapupmMuuecKkux ypaBHEHHN 2
4 | Pemenue norapuMuyeckux HEpaBEHCTB 4
5 | Jlorapudmbl B IPUPOJIE U TEXHUKE 2
Paznea 3. OcHoBbI TpUroHOMeTpHHu. Tpuronomerpnyeckne PyHKIHHA
Cooeporcanue yuebrnoeo mamepuana
Tema 7. OcHOBBI 1 | Panuannas mepa yria. [loBopoT Touky BOKpyr Hadana koopauHaT. OnpeneneHue CuHyca, KOCUHYCa, TAHI€HCa 4
TPUTOHOMETPHH. Y KOTaHreHca. 3HaKu CHHYCa, KOCUHYCa, TAHTeHCa U KOTAHT€HCa 110 YETBEPTSIM.
Tpuronomerpunueck 2 | 3aBUCHMOCTb MEXIY CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHT'€HCOM OJHOTI'0 U TOro ke yria OCHOBHbIE 4

TPUrOHOMETpHUUYECKUE ToxkaecTBa. Popmyiibl npuBeaeHUs.. CHHYC U KOCHHYC ABOMHOrO yria. QGopmyJisl
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e PyHKUMHU

| INOJIOBUHHOTI'O YI'JId

Hpakmuqecmte 3aHAMUA

1 Tpuronomerpruyeckue GyHKIUN TMPOU3BOJIBHOTO YIJa, YHCTA. 2
5 OcHOBHbIE TPUTOHOMETpUYECKHE ToxecTBa. DopMyIbl IpUBeIEHUS 4
3 CuHyC, KOCUHYC, TAHT€HC CYMMBbI U Pa3HOCTHU ABYX yrJIoB. CMHYC M KOCHHYC JBOMHOTrO yria. ®opmyiibl 4
MOJIOBUHHOT'O yTJIa.
Cooeporcanue yuebHo2o mamepuana
Tema 8. 1 | Tpuronomerpudeckue GyHKINU Y = COS X, Y = Sin X, y = tg X, y = ctg X., MX CBOHCTBa U TpaduKu 4
Tpuronomerpuyeck [TpeoOpa3oBanne rpadKOB TPUTOHOMETPHUECKUX (PYHKITHIA
He yPaBHCHUHA H 2 | Obpatsblie Tpuronomerpuyeckue GpyHkun. Mx cBolicTBa 1 rpaduKu. 2
HEPABCHCTEA 3 | Tpuronomerpuyeckue ypasHeHus. [Ipocreiine TpUroHOMETpUIECKUE YPaBHEHMUS. 4
4 | OgHOPOJHBIE TPUTOHOMETPUUYECKUE YPABHEHUS. 2
5 [TpuroHomMeTpudecKue ypaBHEHUS 2
Ilpakmuueckue sanamusl
1 | Tpuronomerpudeckue PyHKIIUU, IX CBOMCTBA U TPaPUKH 4
2 | O6paTHbIe TPUTOHOMETPUUYECKHE PYHKITUN 2
3 | Pemenue npocTedmx TPUrOHOMETPUUECKUX YPABHEHUH. 2
4 | Peluenue TpUroHOMETPUUECKUX YPAaBHEHUI OCHOBHBIX THUIIOB: CBOJSAIIMECS K KBaPATHBIM 4
pelaeMble pa3aoKEHUEM Ha MHOXKUTEIH, OJTHOPOAHBIE.
S | Pelienne TpUrOHOMETPUYECKUX HEPABEHCTB 4
Pa3pnen 4. IIponsBoaHasi u nepBoodpa3Has GyHKIUH
Cooepoicanue yuebHo20 Mmamepuaia
1 | Ilpupamenue aprymenta. [Ipupamenue pynkuun. Onpenenenue npou3BogHoi. @opMyIibl U IpaBuiia 4
g hepeHIMpPOBaHUSL.
2 | TlonsiTue 0 HENMPepBHIBHOCTH PYHKIMHU. METO] HHTEPBAIOB 2
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Tema 9.
ITpousBoanas
bynkuun, ee
NpUMeHeHHe

[TpousBoaHas CIIOXKHON (PYHKITHH

['eomerpuyeckuii U GU3NIECKUNA CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOH K TpaduKy (yHKIIUH.

MOHOTOHHOCTH QYHKIHH. DKCTpEMYM (YHKIIUH.

Bropas nmpousBogHas u e€ ¢puznueckuii cMbici. Beimykiaocts rpaduka ¢pyHkiuu. Touku neperuoa.

N N n |k~ |W

HccnenoBanue GyHKIMH U IOCTPOCHHUE TPadUKOB.

N BN B
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Hpakmuqecmte 3aHAMUA

1 | Beruncienue npeaeinon 2
2 | Boruncienue nponu3BOHBIX 2
3 | MOHOTOHHOCTH (PYHKIMU. DKCTPEMYM (DYHKIIHH. 2
4 | Bemmykiocts rpaduka pynkmuu. Touku neperuoda. 2
5 | IlepBooOpaznas. Heonpenenéuuplii uHTErpai u ero cBoiicrsa. OCHOBHbBIE (POPMYJIBI HHTETPUPOBAHUS. 4
Cooepoicanue yuebrnoeo mamepuana
1 | IlepBooOpasnas. Heonpenenéuuplii mHTErpai u ero cBoiictBa. OCHOBHBIE (POPMYIIBI HHTETPUPOBAHUSI. 4
2 | aTerpupoBaHue METOI0M 3aMEHBI IEPEMEHHOM. 2
[TonsTue 06 ompeneneHHOM HWHTErpaje Kak IUIOIIaJu KpUBOJIMHEHHOW Tpanernuu. OCHOBHBIE CBOICTBa 4
Tema 10. 3 onpeAeNEHHOro NHTEerpasa.
IlepBooOpa3Has 4 | BeruucieHue onpenesEHHOro MHTerpaga METo1aMy 3aMEHbI IEPEMEHHOM. 2
byHkumu, ee | [Ipaxmuueckue 3aHAMUA
npUMeHeHHne 1 | Heonpenenéuuplii HHTETpalL. 4
2 | OnpenenénHplii HHTETpAIL. 4
3 | Beraucnenue miomanei miockux Guryp. 2
4 | OnpeneneHHbll HHTETPa B )KU3HU 2
Paznen 5. IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
Cooeparcanue yuebHo20 mamepuaia
OcHOBHbIE IOHATHA cTepeoMeTpun. PacnonoskeHue npsMbIX M Iuiockocted. [lapamnensHOCTh
1| mnockocreit
Tema 11. lIpsimbie u I[TapannensHOCTh MPSAMBIX, IPSAMOM M IIOCKOCTH, MIIockocTel. TeTpasap u napaienenumnes 2
INIOCKOCTH B 2
NPOCTPAHCTBE — — —
3 | [lepneHauKyISPHOCTH NPSAMBIX, IPSIMOM U MJIOCKOCTH, MIockocTel. [Ipru3Hak nepneHaAuKyIspHOCTH NPSMOIl U 2
IJIOCKOCTH
4 | llepnennukynsp u HakJoHHas. Teopema 0 Tpex MNEpHEHAUKYJApax. YTod MEXKIYy MPIMOM U IUIOCKOCTHIO. 4
YTroa Mexay IIOCKOCTSMHU.
Ilpakmuueckue 3anamus
1 | PacnonoxeHnue npsMbIX U IJIOCKOCTEN 2
2 | [lepneHaAuKyISIPHOCTD MPSMBIX, IPSIMOM M TUIOCKOCTH, TUIOCKOCTEH 4
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TeopeMa 0 Tpex NepHeHAUKYIIApax. YTOJI MEKIY NPAMOU U IIJIOCKOCTBIO.

4

[TapamienpHble, IEPIEHIUKYIISIPHBIC, CKPEIIUBAIOIINECS TIPSIMBbIE

Cooeporcanue yuebHoeo mamepuaia

1

JlexapToBbI KOOpPAMHATHI B IPOCTpaHCTBE. PaccTosHue Mexay AByMs Toukamu. KoopAauHAThI cepelnHBbI
OTpe3Ka

Tema 12. 2 | BexTopsl B mpocTpaHcTBE. YTOI MExX Ay BekTopaMu. CKalsipHOE MPOU3BE/ICHUE BEKTOPOB
Koopaunatel u
Ipaxmuueckue 3anamus
BEKTOPbI
1 | JlexkapTOBBI KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE.
2 | Yron mexay Bektopamu. CKalsipHOe MPOU3BEICHUE BEKTOPOB
3 | [IpakTUKO-OpUEHTUPOBAHHBIC 3a/1a4X Ha KOOPJIMHATHOM MIIOCKOCTH
Pa3znea 6. MHOrorpaHHMKHM 4 TeJIa BpalleHus
Tema 13. Cooeporcanue yuebHo2o mamepuana
MHOrorpaHHUKHU Mmuororpanauk u ero cocrtasistomnie. [lpusma, ee cocraBusitomue, cedenue. llpsmas u mpaBuiIbHas

TeJIa BpallleHust

1

IMPU3MBI. Hapanﬂenenlxme;[, I(y6 bokoBas u nojiHas MMOBCPXHOCTH IIPU3MBI.

2 HI/IpaMI/I,[[a, €€ COCTaBJIAKOIIUEC, CCUCHUC. HpaBI/IHBHaH nupamMmujia. YceuenHas nupamMmujia. bokoBas u
IMOJIHAS MMOBEPXHOCTH NHUPAMUIBI
3 HpaBI/IHLHBIC MHOT'OI'paHHUKH, UX CBOMCTBaA

HpaKmutteCKue 3AHAMUA

1 | CpolicTBa npu3Mbl U apajuieIenunea.
2 | CpoiicTBa nupamMujbl.
3 | YceueHHas nupamuiaa.

Camocmoamenvnan paboma

MHoOrorpaHHuKH.

Cooeporcanue yuebHo2o mamepuaid

[Tonsitue 06 o6beme Tena. O0beM npssMoyroiabrHOTO Napayuenenuneaa. OoveM kyba. O0beMbl IPSAMOi
pu3Mbl U IuinHApa. O6beMbl nupamMuabl U Konyca. O0beM mapa
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2 | IlonsTHe o cuMMeTpHuH B pocTpaHcTBe. [Ipumepsl cumMerpuii B mpodeccun 2

IIpaxmuueckue 3anamus
1 | llunuuap, KOHYC, YCEYEHHBIN IWJINHIP, YCEYCHHBIN KOHYC 2
2 | ap u cdepa 2
3 | OO6bembl U TIIOMAU TOBEPXHOCTEHN TEI 2
4 | Ilpumepsl cuMMeTpuil B mpodeccun 2

Paspnen 7. BeposiTHOCTH U CTATHCTHKA
Cooeporcanue yuebHo2o mamepuaia

Tema 15. 1 | OcHOBHBIE OHATHSI KOMOMHATOPHKH. 2
DJIeMeHThI 2 | CobbITHE, BEpOSTHOCTH COOBITHS. CIOXKEHHE U YMHOKEHUE BEPOSITHOCTEH 2
KOMOUHATOPHKH, 3 | [uckperHas ciayvaiiHasi BEIMYMHA, 3aKOH €€ PaclpeleIcHMs. 2

CTATUCTUKHU H Ipaxmuueckue 3ansamus
Teopuu 1 | DneMeHThl KOMOMHATOPUKU. DIEMEHTBl CTATUCTUKU U TEOPUHU BEPOSITHOCTEH 4
BePOSITHOCTEH 2 | BepositHOCTB B TpohecCHOHANBHBIX 3a7jauax 2
3 | CocraBnenue TaONUI U TUarpaMM Ha IpaKTHKe 2
CamocrosiTesibHast padora 3
IIpomeskyTOUHAs aTTecTALMS 6

MakcumaJjibHasi yueOHasi HArpy3Ka 269
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3.YCJOBUS PEAJIM3AIIMM PABOYEW ITPOTPAMMBI YUYEBHOI'O
HPEAMETA

3.1. s peaju3amuM NPOrpaMMbl y4eOHOr0 mpeaMeTa JAOJLKHBI ObITh
NMpeIyCMOTPEHBI CJIeYIOIIHe CleNnalbHbIe OMeleHUs:

Peanuzanusi mporpamMmbl yuyeOHOTO TIpeAmeTa TpeOyeT Haluuus y4eOHOro xabuHeTa
MaTEMaTHKH.

O6opynoBanue yueOHOTO KaOMHeTa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yJarounuxcs;

- pabouee MecCTo MpernoaaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TTOCOOMIA;

- 3a/1aHMsI 17151 KOHTPOJIBHBIX paboT;

- MpoeCCUOHAIIBHO OPUCHTUPOBAHHBIC 3aaHUS;

- MaTepuaIbl YK3aMeHa.

Texauueckue cpeacTra 00ydeHUsI:

- IEPCOHAIBHBIN KOMITHIOTEDP C JIMIICH3UMOHHBIM IMMPOTPAMMHBIM 00eCTIeUeHUEM;

- POEKTOP C IKPAHOM.

3.2. UudopmannoHHoe odecnievyeHne o0yueHust

OCHOBHbBIC HCTOUYHUKU:

1. bammmakos, M.U. Matematuka st CI1O : yue6Huk u npaktukym / M.W. bammakos.
— 2-¢ wusn.,, mepepab. m nmon. — MockBa : FOpaiit, 2024. — 543 c. —
(ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-19284-7. — URL:
https://urait.ru/book/matematika-dlya-spo-619373

2. lexmenxwuit, U.JI. Matematuka : yaueonuk u npaktukym s CI1O / 1. J1. Texmenkwii.
— 3-e wusn., nepepad. m gon. — Mocksa : HOpaiit, 2024. — 487 c. —
(ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-18876-5. — URL:
https://urait.ru/book/matematika-619374

I{OHOJ’IHI/ITGJIBHBIG HUCTOYHHKMH.

1. I'puropses, B.I1. MaremaTuka : yueOHUK 1JI CTYJIEHTOB CPETHETO
npodeccronansHoro odpazosanus / B.I1. I'puropses, F0.A. Jlyounckuii, T.H.
Calbyposa; oz pen. B.I1. I'puropseBa. — 2-¢ u3n., ctep. — Mocksa : KuoPyc, 2024.
— 416 c. — ISBN 978-5-406-11234-5. — URL.: https://book.ru/book/947862
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4. KOHTPOJIb U OLEHKA PE3YJbBTATOB OCBOEHUS YYEBHOI' O
HHPEIMETA

KoHTposib M OLEHKa pe3yJbTaTOB OCBOEHHS IPEAMETa OCYIIECTBIISIETCS
MpPEIoaBaTeieM B MPOLECCE MPOBEICHUS MPAKTUYECKUX 3aHATUH, TECTUPOBAHMUS, a
TaK)K€ BBIMOJIHEHUS OOYYaIOIIMMUCA WHAWBUIYAIbHBIX 3aJaHUM, MPOEKTOB,
HUCCIIEJOBAaHUM.

®opMBbI U METOIbI KOHTPOJIA
PesynbTaTnl 00y4yeHust
pe3yJbTaTOB 00yUYeHUs

OcBoeHne COACpKaHUA yLIC6HOF0 npeameTa OcHOBHEBIE MCTOABI KOHTPOJIA

«MartemaTtuka o0ecreynuBaeT JOCTHXXCHHUC 3HAHWI: TGKYIHI/Iﬁ, nepnonnqecm/lﬁ u
O6y‘IaIOIJ_II/IMI/IC$I CICAYIOIIUX PE3YyJIbTAaTOB: HUTOTOBBIM KOHTPOJIb.
JAUYHOCMHDBIX.

— cpOopMUPOBAHHOCTb MpeACTaBlIeHU 0 MaTeMaTuke | TeKymuii KOHTPOJIb IPOBOAUTCS B
KaKk yHHBEpCaJbHOM SI3bIKE€ HAyKH, CpelacTse | Gpopme:
MOJICTIMPOBAHUS SIBICHUM M TMPOILIECCOB, HACIX U
— YCTHOTO OIIPOCa;
METOJIaX MaTeMaTUKU;
— THCbMEHHOTO orpoca
(camocToATEIHHOU U

KOHTPOJIbHOM paboThI);

— TOHUMaHWE 3HAYUMOCTH MAaTEMAaTHUKH JJI HAy4HO-
TEXHUYECKOI0  Iporpecca, CHOPMUPOBAHHOCTD
OTHOIIIEHHWS K MaTeMaTHKe KaK K 4YacTd

00111eYeI0BeYeCKOM KYJIbTYpPhl Yepe3 3HAKOMCTBO C — TIPOBEPKHU BBIIIOJTHECHHS
UCTOpPUEH Ppa3BUTHUA MaTEMaTHUKH, DSBOJIOLHCH MMICHMEHHBIX JIOMAITHUX
MaTeMaTUYECKHUX UIEH; pabor;

— Pa3sBUTHUC JIOTUYCCKOT' O MBIIIJICHHUA, — TECTHPOBAHMA 11O TEMAaM.
MIPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHICCKON KYJBTYPHI, KPUTHIHOCTH
MBIIJICHUS HAa ypPOBHE, HEOOXOIMMOM JUTsl Oy ay1iei I[TpoBepka MOJKET OBITH
npodeCcCuOHATBHON JESITENILHOCTH, AT | yHAMBUIYaTbHOH, (POHTANBHOH M
MIPOJIOJDKEHUS 00pa30BaHUs U CaMOOOpa30BaHMS; KOMOHHUPOBAHHOIA.

— OBIAJECHME  MAaTEMaTHYECKHUMH  3HAaHMAMH M
YMCHUAMU, HeO6XO,Z[I/IMBIMI/I B HOBCGI[HGBHOﬁ
JKHM3HH, I OCBOCHHA CMCXKHBIX CCTCCTBCHHO-
HAay4YHBIX JUCHUITIINH n JUCHUITIINH (bOpMCZ
NPOpECCHOHATBHOTO LKA,  JIA  HONYYCHHS | rpycpMeHHON PabOTBI [0 KaXKIAOMY
oOpazoBanust B 001acTAX, HE TPEOYIOILMX | pasneny mpegmera.
yIiyOJIeHHON MaTeMaTUYeCKOM MOArOTOBKY;

Ilepuoauyeckuii  KOHTPOJIbL B

— TOTOBHOCTbH W CHIOCOGHOCTH K 00pPa30BaHMIO, B TOM
YHCIe CaMOOGPAa3sOBAHMIO, HA NPOTSKEHHH Beeil | POPMA IPOMEKYTOUHOU aTTecTallMH,
JKH3HI; CO3HATeIbHOE OTHOLIEHHE K HeIpepbIBHOMy | YCTAHOBJICHHAS YUEOHBIM IIAHOM B
00pa3oBaHUIO KaK YCIIOBHIO ycnemsoii | KOHIC 1 cemecTpa -
npodeccHoHaIbHOM " obmectsennoii | MPdeperumpoannpiii  3ader, 2
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ACATCIIbHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTHP K CaMOCTOSITEIILHOUN
TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

— TOTOBHOCTb K KOJIJICKTUBHOMN paborte,
COTPYTHHYECTBY co CBEPCTHUKAMU B
00pa3oBaTeNbHOM, OOIIIECTBEHHO TIOJIC3HOM,

y4eOHO-HUCCIIeIOBATENBCKOM, TPOSKTHONH U APYTHX
BUOax ACSATCIBbHOCTH,

— OTHOIIEHHE K TMPOPECCHOHATBHOU JEATEIBHOCTH
KaK BO3MOXXHOCTH Yy4YaCTHs B PEIICHUM JIMYHBIX,
00IIIECTBEHHBIX, rOCy/AapCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MIPOOIIEM;

Memanpe()fvzemezx:

— YMEHHME  CaMOCTOSITEJIbHO  ONPENENATh  LIEJH
JIEATENIbHOCTH U COCTABJIATH IUIAHBI EATEIbHOCTH;
CaMOCTOSATENBHO OCYILECTBIIATh, KOHTPOIUPOBAThH U
KOPPEKTUPOBATh JEATEIILHOCTD; WCIIOJIb30BaTh BCE
BO3MOXHBIE pecypceel JUIsL JOCTUKEHHUS
MOCTABJICHHBIX LEJed W peanu3aluu IUIaHOB
NeSTeTbHOCTH; BBIOMPATh YCHEIIHbIE CTPATETHU B
Pa3JIMYHBIX CUTYaLMX;

— yMeHHe MPOyKTUBHO o0ImaTbes u
B3aMMOJICIICTBOBAaTh B  IPOLECCE COBMECTHOM
NEeSTebHOCTH,  YYMTHIBaTh  MO3UIUH  APYTUX
YYaCTHHUKOB JESTEIHOCTH, 3()()EeKTUBHO pa3penaThb
KOH(JIUKTBL;

— BJIaACHHC HaBbIKaMU HOSHaBaTCHBHOﬁ, yqe6H0-
HCCHCHOB&TCHBCKOﬁ u HpOGKTHOﬁ JCATCIIBHOCTH,
HaBbIKaMH Pa3pCIICHUA npo6neM; CIIOCOOHOCTh U
TFOTOBHOCTB K CaMOCTOATCIIBHOMY IIOUCKY MCETOJAOB
pelmieHus  MPAKTUYCCKUX  3a4a4, MNPHUMCHCHUIO
Pa3JIMYHbIX MCTOAOB IMO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTHL K CaMOCTOSITEJILHON
MH(GOPMAIMOHHO- MO3HABATENIbHOMN JEsITeNbHOCTH,
BKJIFOYAsi YMEHHUE OPHUEHTHUPOBATHCS B Pa3IMUHBIX
HMCTOYHHMKAX MH(POPMAIMH, KPUTHIECKH OICHUBATH
U HMHTEPHPETUPOBAThH MHQPOPMAIIHIO, MOTydaeMyIo
U3 Pa3INYHBIX UCTOYHHKOB;

— BJIAaJACHUC A3BIKOBBIMU CPCACTBAMH: YMCHHEC sICHO,
JIOTUYHO W TOYHO M3Jaratb CBOIO TOYKY 3PCHUA,
HCII0JIB30BAaTh AACKBATHLIC A3BIKOBBLIC CPCACTBA,

CCMCCTpPa — DK3aMCH.
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— BJIaJICHUE HABBIKAMH MO3HABATEIBLHOU pediieKcuun
KaK OCO3HAaHMS COBEPIIAEMBIX JEHUCTBUM H
MBICJIIMTCIIBHBIX IMPOLECCOB, HX PE3YJIbTATOB U
OCHOBAaHUWM, I'PAHMI] CBOErO0 3HAHMS WM HE3HAHMS,
HOBBIX IIO3HABATCJIBHBIX 3aJja4d U CPCACTB I HUX
HOOCTHXKECHUS,

— ILEJIEyCTPEMIICHHOCTb B IIOMCKaX M IPUHATUU
peleHui, CcOoOOpa3UTENILHOCTh M UHTYHIHA,
pPa3BUTOCTh IPOCTPAHCTBEHHBIX IPEICTaBICHUN;
CHOCOOHOCTh BOCIIPUHUMATh KPAcOTy U TapMOHUIO
MUDA;

NpPeoOMemHbIX.

— ¢(hopMUPOBAHHOCTH IMPEJCTABICHUI O MaTeMaTHUKe
KaK YaCTH MUPOBOM KYJIbTYPbl U MECTE MAaTEMAaTUKH
B COBPEMEHHOM IIMBWJIN3ALNH, CIIOCO0AX ONHUCAHUS
SABJICHUM pEeaJbHOr0 MHMpa Ha MaTeMaTU4ECKOM

A3BIKE;

—  c(opMUPOBAHHOCTb IpeJCTaBICHUN 0
MaTEMaTHYECKUX IOHATUAX KAK  Ba)KHEHIIMX
MaTEMaTHYECKHUX MOJIETSX, MIO3BOJISIOIINX

OMUCBIBATH U U3Yy4aTh Pa3HbIC MPOLCCCHI U SABJICHUS
IIOHHMMAaHHC BO3MOXXHOCTH AKCHMOMAaTH4YCCKOI'O
MOCTPOCHUA MATEMATUICCKUX TGOpHﬁ;

— BIIAQJICHUE METOJaMH J0Ka3aTeJIbCTB U aJITOPUTMOB
pelleHus, yMEHHE WX NPHUMEHATb, MPOBOAUTH
JIOKa3aTeNbHBIE PACCYXKACHUS B XOJIe pEIICHUS
3a1a4;

— BJIaJACHUC CTaHAAPTHBIMU IIpHUEMaMH PCHICHUA

parMOHATBHBIX u UPPAIMOHATILHBIX,
MOKa3aTeNIbHBIX, CTETICHHBIX, TPUTOHOMETPHIECKUX
YpaBHEHUH M  HEPAaBEHCTB, HMX  CHCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX

porpaMM, B TOM YHCJIE ISl IOMCKA ITyTH PEIIeHUs
U WUIIOCTpAllMM  pellleHus  YpaBHEHUH U
HEPABEHCTB;

— cOpPMHUPOBAHHOCTH MPEACTABICHUH 00 OCHOBHBIX
MOHATHIX  MAaTeMaTH4YeCKOro aHajim3a H = HX
CBOMCTBAxX, BJIAQJCHHEC YMCHHEM XapaKTEepPU30BaTh
noBefeHue GyHKINUN, UCTIONB30BaHUE MTOTYYEHHBIX
3HAHWM JUIsI ONMHCAaHUS W aHajdu3a peajbHBIX
3aBUCHUMOCTEH;

— BIAQJCHUE OCHOBHBIMU IIOHATUSMHU O IUIOCKMX U
POCTPAHCTBEHHBIX T€OMETPUUECKUX (urypax, ux
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OCHOBHBIX CBOMCTBaX; C()OPMUPOBAHHOCTb YMEHUS
pacro3HaBaTh ~ TreOMeTpHuYecKue  (urypsl  Ha
yepTexax, MOJENAX M B pEalbHOM MHpE;
IIPUMEHEHNE U3YUYEHHBIX CBOMCTB reOMETPUUECKHUX
buryp u ¢Gopmyn ais peHieHHs I'€OMETPUUYECKUX
3a]a4 U 3a]1a4 ¢ IPaKTHYECKUM COJIepPKaHUEM;

c(OPMHPOBAHHOCTH MPEACTABICHUH O Mpoleccax U
ABJICHUAX, HMMEIOIIMX BEPOSATHOCTHBIM Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM
MHUpPE, OCHOBHBIX IOHATHUAX JIEMEHTApHOU TEOPUH
BEPOATHOCTEN; YMEHUW HAXOJWTh M OICHUBATh
BEPOATHOCTH HACTYIJICHUS! COOBITUM B MPOCTEUIINX

MPAKTUICCKUX CUTyalusx n OCHOBHBIC
XapaKTECPUCTHKHU CHy‘-I&fIHBIX BCJIIMYNH,

— BJAJ€HUE HaBBIKAMH WCIOJb30BAHUS TOTOBBIX
KOMIIBIOTEPHBIX MPOTPaMM P PEHISHUH 3a]1a4.

®opma KOHTPOJISA
pe3yabTaToB 00y4eHHsI

KpnTepml OLICHKH PE3yJbTAaTOB

o0y4yeHust

[TpoBepounas pabora

«OTIIMYHO» BBICTABIsETCA oOOydaroliemycsi, eciau pabora
BBINOJIHEHA TIOJTHOCTBIO, MU B HEM UMEIOTCSL HECYLIECTBEHHbIE
OlIMOKM; Ha KAayeCTBEHHBIE M TEOPETHYECKHE BOMPOCHI JaH
IIOJIHBIM, MCYEPNBIBAIOIIUN OTBET JIMTEPATYPHBIM S3BIKOM C
COOJIFOJICHEM TEXHHUYECKOW TEPMHHOJIOTUU B ONpEAEICHHOM
JIOTUYECKOM I0CIIE0BATEIbHOCTH, IPUBOAUT HOBBIE IPUMEPHI,
YCTaHABIMBAET CBA3b MEXKJy U3y4aeMbIM U PaHEe U3yYECHHBIM
MaTepuajoM II0 KypCy, yMEET NPUMEHWTh 3HAaHUS B HOBOU
CUTYalUH;

«XOpOILIO» BBICTABIsIeTCs oOydwaromemycsi, eciu paboTa
BBHITIOJTHEHA MOJTHOCTHIO WK He MeHee yeM Ha 80 % oT o0bema
3a7aHus, HO B HEM HMMEKTCS HEAOYETHl U HECYIIECTBEHHBIC
OIIMOKH; OTBET HA KAUECTBEHHBIC M TEOPETHUECKHUE BOIIPOCHI
YIOBJICTBOPSIET  BBHINICTICPEUYUCICHHBIM  TPEOOBaHUSAM, HO
COJICP’)KUT HETOYHOCTH B M3JIOXKEHUH (AKTOB, ONpPEICICHUM,
MOHSATUN, OOBSICHEHUH B3aUMOCBS3€H, BBIBOJAX U PEUICHUU
3a7a4; YYalllUiCs WCIBITHIBAET TPYAHOCTH B TPUMEHEHUH
3HAHUI B HOBOM CUTYAIIMH, HE B JOCTATOYHOW MEPE UCTIOJIb3YET
CBS3U C PaHEE U3YUYEHHBIM MaTEPHAJIOM.

«yIIOBIICTBOPUTEIBHO» BBICTABIISICTCS OOYYaIOMIEMYCs, €CITH
BBITIOJIHEHA B OCHOBHOM BEpHO (00BEM BBIMOJIHEHHOW YacTH
COCTaBIsieT HE MeHee 2/3 oT o0mero oobeMa), HO JAOMYIIEHBI
CYILIECTBEHHbIE HETOYHOCTH; OOydYaroluiics oOHapyKUBaeT
MMOHMMaHKe Y4eOHOT0 MaTepraia Mpu HEOCTATOUHOU ITOJIHOTE
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YCBOCHUS INOHATHUM U 3aKOHOMEPHOCTEH; yMEET IPUMEHSATH
[IOJIyYEHHbIE 3HAaHUSA TPU PEUIEHMM NPOCTBIX 3a1ad C
WCTIOJIB30BAHUEM TOTOBBIX (OPMYJ, HO 3aTPyIHSETCS TPH
pELIeHNN KAa4eCTBEHHBIX 3a7jady M CJIOXHBIX KOJMYECTBEHHBIX
3a/1a4, TpeOyIomuX mpeodpa3oBanus Gopmy.

—  «HEYIOBJICTBOPUTEIILHOY» BBICTABIISIETCSI 00yUarOIIeMyCsl, €CIIU
paboTa B OCHOBHOM HE BBIMONHEHA (0OBEM BBIMOJIHEHHOMN
gactu MeHee 2/3 oT olmiero oobeMa 3a1aHus); 00ydarouiics
MOKA3bIBAET HE3HAHWE OCHOBHBIX TMOHATHH, HETIOHUMAaHUE
M3YYCHHBIX 3aKOHOMEPHOCTEH W B3aMMOCBS3CH, HE YMeEeT
peniaTh KOJIMYECTBEHHBIC U KAYECTBCHHBIC 3a/1a4H.

TectupoBanue

OnenuBaercst  qud(EepeHIUPOBAHHO B COOTBETCTBHH  C
KPUTEPHUSMHU OIIEHOK (CM. TaOIuIy U3 11.5)

VYcTHBIM onpoc

— «OTJINYHO» BBICTABJISETCS OOyYaroIIeMycsi, €ClIH OH IOJIHO
pacKpbLI coJiepKaHue MaTepuaia B 00beMe, IpeayCMOTPEHHOM
IPOrpaMMOl; H3JIOXKWJI MaTepuanl I'PaMOTHBIM SI3bIKOM B
OIIPEJICJIEHHON  JIOTMYECKOH  MOocCIe0BaTeIbHOCTH, TOYHO
UCTONb3ysd  MaTeMaTHM4YeCKyl0 U  CHEIHAIM3UPOBAHHYIO
TEPMHUHOJIOTMIO M  CHMBOJIMKY; IPaBWJIBHO  BBIIIOJIHUJ
rpapuueckoe HM300pakeHHWE M HMHbIE YepTeXHU U Tpadukwy,
COIyTCTBYIOIIME OTBETY; IOKa3ajl YMEHHE WIUTIOCTPUPOBATh
TEOPETUYECKHE  IIOJIOKEHHMSI KOHKPETHBIMM  IPUMEPAMH,
NPUMEHATh MX B HOBOM CHUTyalud NpU BBIIOJHEHUU
MPAKTUYECKOI0 331aHUS; IPOAEMOHCTPHUPOBAJl YyCBOCHHE paHee
M3YYEHHBIX COMYTCTBYIOLIUX BOIPOCOB, COOPMUPOBAHHOCTH U
YCTOWYMBOCTD UCIIOJIb3YEMBIX ITPH OTBETE YMEHHI U HAaBBIKOB;
OTBEYaJl CAMOCTOSTEIBHO 0€3 HaBOJAIINX BOIIPOCOB.

— «XOpOILO» BBICTABISETCS O00YyYaroIeMycs, €CIM OTBET UMEeT
OJIMH W3 HEJOCTATKOB: B M3JIOKEHHM JOMYLICHbI HEOOJbIINe
po0esbl, He WCKA3MBIINE JIOTHYECKOTO U MH(POPMALMOHHOTO
COJIep’KaHUsl  OTBETa; HET ONPEJEICHHON  JIOTMYECKOM
MOCJIEI0BATEIBLHOCTH, HETOYHO UCIIONIb3YETC MaTeMaTH4YecKas
U CHeUUAIN3UpPOBaHHAs TEPMUHOJOTHUS U  CHMBOJIMKA;
JIOTIYIIEHbI OJMH-Ba HEJ0YeTa MPHU OCBEIIEHUH OCHOBHOTO
COJEp)KaHUs  OTBETa, HCIPABJICHHBIE IO  3aMEYaHWIO
IpernojaBaTens; JONyIleHbl omubka wuiu Oosee JIBYX
HEJI0YETOB IIPU OCBELIEHUH BTOPOCTENICHHBIX BOIIPOCOB WJIU B
BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE 110 3aMEYAHUIO UIIU BOIIPOCY
IpenoaaBaTels.

—  «YJOBIETBOPHUTEIIEHO» BBICTABIISICTCS OOyYarOIMIEMYCsI, ©CIH
HETIOJTHO WJIM HETIOCJIEIOBATEIbHO PACKPBITO COACp)KaHUE
Marepuaia, HO MoKa3aHo 00IIee MOHUMaHHe BOTIPOCa, HMENTHCH
3aTpyAHEHUS WM JIOMYIICHbl OIMMOKA B ONpeaeleHUU
MOHSATUH, HMCIOJb30BAaHUU TEPMHMHOJIOTHHU, YepTekax, OJIOK-
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CXeM M BBIKJIAJKAX, MCIPABICHHbIE TIOCIE HECKOIBKUX
HABOJSIIMX BOIPOCOB IMIPENOAaBaTelis; OOydaroummiics He
CIpPaBUWJICSA C NMPUMEHEHHUEM TEOPUM B HOBOM CUTyalluu IpH
BBINIOJTHEHUH MPAKTUYECKOTO 3a/1aHusl, HO BBIIOIHWII 3aJaHUS
0053aTE€ILHOTO YPOBHSI CJIOKHOCTH [0 JaHHOW TeMme; IpH
3HAaHUU TEOPETUYECKOT0 MaTepuasa BbISIBICHA HEAOCTaTOUHAs
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

«HEYTOBJICTBOPUTEIHHOY» BBICTABIISIETCS 00YYAIOLIEMYCS, €CITH
HE PACKpBITO OCHOBHOE COJEp)KaHHWE y4eOHOro Mmarepuana;
OoOHapy»eHO HE3HAHWE WM HEMOHMMAaHHWE OO0YyYaroUIIMCs
OospIel WM HanOoJee BaXKHON YacTH y4eOHOTO MaTepuana;
JOMYIIEHBl  OMMOKKM B  ONpEACTICHWH TIOHSATHHA, TIpH
HCIIOJIB30BAHHUU TCPMHUHOJIOTHMH, B YCPTCIKAX, OJIOK-CXeMax #
HHBIX BBIKJIaJIKAX, KOTOPBIC HC UCITPABJICHBI ITOCJIC HECCKOJIBKHUX
HABOJISAIIMX BOIPOCOB MPEIOAaBATEIS.

23



5. ®OHJbI OHEHOYHBIX CPEJACTB

1 cemecTp 00y4enusi. ®opMa KOHTPOJIA — «/lpyras ¢gopma KOHTPOJI»

1. TloHsTHE YKCIia U YUCIOBBIX MHOXKECTB.

2. Kopnu u crenenn. KopHu HaTypalbHOW CTETIEHU U3 YMCJIA U UX CBOMCTBA.

3. CreneHb C palMOHAIBHBIM U JEUCTBUTEIILHBIMU MOKA3aTENAMU, €€ CBOMCTBA

4. Onpenenenne uyucioBor  Gyukmus. ['pabux  dyaxkumm.  I[Ipocteitmme
npeobOpazoBanus rpaduKoB QYHKITHHA.

5. CpolicTBa PyHKIMI: MOHOTOHHOCTh, OTPAHUYEHHOCTh, YETHOCTh U HEUETHOCTb,
IIEPUOJUYHOCTb.

6. OOparnbie Qynkuuu. ['papuk 00paTHON HYyHKIHUU.

7. CrenenHass GpyHKuuss y = x” C HaTypaJbHbIM IIOKa3aTelIeM CTENEHH, €€

rpaduky u CBOMCTBA
1

I}J‘ =X = E . o
Cremnennast QyHKIUS x2™ e€ rpaduK U CBOMCTBA
1

x*"~1 ¢ rpadMk U CBOWCTBA

*

y=x"@n-D
9. Crenennas pyHKUUsA

m . v
10. Crenennas ¢pyHkuus y = x', ede r = e 1, x>0 e€ rpaduk U cBOMCTBA
m . )
11.Crenennas @yHkius y = x', ede 0 < P 1, x > 0. e€ rpaduk u cBOICTBa

m o
12.Crenennast GyHkiusas y = x', r = — - e rpaduK 1 CBOMCTBA

13.1lokazarenpHas pyHkuus y=a*, rae a>0, a#1, e€ rpaduk u cBoiicTBa
14.TlokazatenpHas QyHkius y=a*, rae 0<a<l, e€ rpaduk u cBoicTBa
15.®ynkuus y= log.x, roe a>0, a#l, e€ cBoiicTBa U rpaduk.
16.®ynkmms y= log.x, toe 0<a<l, e€ cBoiicTBa u rpaduk.

17.ITonsitue norapudma. CroiicTBa Jorapudmos.

18.Ilonarue norapudma. JlecsITUHUHbIE U HATYpaIbHbIE JOTAPUPMBI.
19.JIorapudmupoBanre U TOTCHIIMPOBAHUE BHIPAKCHHI.

20.PemeHne noka3aTenbHbIX YPaBHEHUN.

21.Pemenne noka3aTebHbIX HEPABEHCTB.
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22 .Pemienue norapuMUIECKUX ypaBHEHH.
23.Pemenue norapupmMuUuecKux HEPABEHCTB.
24.CooTHOIIEHUS MEK Ty TPAalyCHOM U paJMaHHON MEpPaMH YIJIOB.

25. Tpuronomerpudeckue GyHKIUNA YUCIOBOTO apTyMEHTa, 3HaKU UX 3HAUYCHUI.

26.CoOTHOIIEHHS MEXy TPUTOHOMETPUUECKUMH (PYHKIIUSIMU OJTHOTO apryMEHTA.

27.@opMyJIbl IPUBEICHUS.

28. Tpuronomerpudeckue GyHKIUHA CyMMBbI U Pa3HOCTHU ABYX YTJIOB.
29.Tpuronomerpuieckue GyHKIUHA JBOHHOTO yIia.

30. TpuronomeTpudeckue PyHKIIUU TTOJTOBUHHOTO apTyMEHTA.

31.@opmyIibl IOHUKEHHS CTETICHHU.

32.IlpeoOpa3oBaHre CyMMbl M Pa3HOCTH OJHOMMEHHBIX TPUTOHOMETPHUYECKHX

GbyHKIMNA B IPOU3BEICHUE.

33.Tpuronomerpuueckas pyakmus Y =S¥ ' e€ rpaduk u cBOMCTBA.

Y =C0SX " e€ rpadmk u cBOMCTBA.

34. TpuronomeTrpuueckast GyHKIUs
35.Tpuronomerpuueckas Gpynkmus Y = 8% | eé rpaduk u cBoiCTBA.
36.TpuronomeTpuueckas Gpynkuus ¥ = 8% | ¢é rpaduk u cBOICTBA.
37.IlonsTtue apkkoTanrenca uncna. Oynkuus Y =~ %8 | e& rpaduk u coiicTsa.
38.IonsTue apkkoTanrenca uucina. Oynkuus Y = ¥CC8% | e& rpaduk u cBoiicTBa.
39.1lonsiTue apkcunyca uncna. OyHKIus y = arcsin x,e€ rpaduk U CBONCTBA.
40.ITonsTre apkkocunyca yucia. yHkuus y = arccos x , €€ rpapuk U CBONCTBA.

41.PemieHne NpoCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

42 .PelieHUe TPUrOHOMETPUIECKUX HepaBeHcTp SINY <4, Smx>d.

43 PelieHue TPUrOHOMETPHIECKUX HEpaBEeH TR COSX <4, COSX >d.

44 PelieHue TPUIOHOMETPHYECKHX HEPABEHCTB 8% <4, 18X > d.

45 .Pemenye TPUrOHOMETPUUECKHX HepaBeHCTB /8% <4, clgx>d.

Kaprouxka 3ananus «/Ipyras gopma KOHTpPOIS»

1. Tlonstue norapudma. CorictBa morapudmos. [Tousarue norapudpma. JlecaTuaasie u
HaTypaJbHbIC JTOrapuPMbI
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2. Pemenue npocTeHInX TPUTOHOMETPUYECKUX YPaBHEHUH.
3. Haiitu oGnacth 3HaueHMIA CTeNIEHHON (DYHKIMU U IPOUYUTATH €€ TpaduK:
3
y=x

y=x

4

2 cemecTp o0yueHusi. Dopma KOHTPOJISI — «KIK3AMEH»

el

9.

Bormpocs! a1 npoBeAeHHs 3K3aMeHa 3a 2 CEMECTp
o AUCHUIUIMHE «MaTeMaTrka»

[TonsiTHE YKCIIa U YUCITOBBIX MHOYKECTB.
Kopnu u crenenn. Kopau HatypaiibHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.
Crenenp ¢ pauMOHAIbHBIM U JEHCTBUTENBHBIMU NTOKA3aTEISIMHU, €€ CBOMCTBA
Onpenenenue yucnoBord  QyHkuus. ['padux  ynkuoum. IIpocreiimme
npeoOpa3zoBaHus rpa@uKoOB QyHKIIHIA.
CgoiicTBa GyHKIIMH: MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTh U HEUETHOCTD,
MEPUOJUYHOCTb.
Oo6parnbie pynkuuu. ['padux oOpaTHOM QyHKIUY.
Crenennass ¢yHkuMss y = x7” ¢ HaTypaJbHbIM IOKa3aTeJIeM CTENEHH, €€

rpaduky u CBOMCTBA

1

—2n
I =X = — .. o
CrenenHast pyHKUUS Y x2™ € rpaduK U CBOMCTBA
— -1 _ 1
CreneHHast GyHKITHUS x*"~1 ¢ rpadMK U CBOWCTBA

m o v
10. Crenennas GyHKIust y = x', 20e r = > 1, x>0 eé€ rpaduk u CBONCTBa

m o 9
11.Crenennas ¢pyHkius y = x', 2de 0 < o< 1, x > 0. e€ rpaduk u cBoOICTBa

m . o
12.Creniennast GyHkus y =x, r = — - e rpaduk u cBOICTBa

13.Tloka3arenbHas pyHkuus y=a*, rae a>0, a#1, e€ rpaduk u cBoiicTBa

14.Tloka3arenpHas pyHknus y=a*, rae 0<a<l, e€ rpaduk u cBoiCTBa

15.®dyukuus y= log.x, rae a>0, a#1, e€ cBolicTBa U rpaduxk.

16.®yuxmms y= log.x, rne 0<a<l, e€ cBoiicTBa U rpadux.
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17 Tlonsarue norapudma. CoiicTBa 1oraprudmos.

18.TTousarue norapudma. JlecssTuuHbIE U HATYpalbHbIE JOTAPU(PMBI.

19.JIorapudmupoBaHue u NOTEHIIUPOBAHUE BHIPAKECHUIA.

20.PemeHune noka3aTenbHbIX YPaBHEHU.

21.Peuienue nokasaTeabHbIX HEPABEHCTB.

22.Pemenne morapuMUUeCKuX ypaBHEHUH.

23.Pemienne norapupMUIeCKiX HEPaBEHCTB.

24.COoOTHOIIEHUS MEXY TPaJAyCHON U PaJuaHHON MEpaMH YTJIOB.

25. Tpuronomerpudeckue GyHKIIUNA YUCIOBOTO apTyYMEHTa, 3HaK! X 3HAUYCHUI.

26.CoOTHOIICHHS MEXTy TPUTOHOMETPUUYECKUMH (PYHKIIUSIMU OJTHOTO apryMEHTA.

277.®@opMyJIbl IPUBEICHHUSI.

28. Tpuronomerpudeckue GyHKIUA CyMMBbI U PA3HOCTH JABYX yTJIOB.

29.Tpuronomerpuueckue GyHKIUUA JBOHHOTO yria.

30. TpuronomeTrpudeckue PyHKITUU TTOJIOBUHHOTO apTyMEHTA.

31.@opmyIibl MIOHUKEHUS CTETICHHU.

32.IlpeoOpazoBaHrie CyMMbl M Pa3HOCTU OJIHOMMEHHBIX TPUTOHOMETPUYECKHUX
¢GbyHKIIMN B TPOU3BEICHUE.

y=sinx

33.Tpuronomerpudeckasi GyHKIIHS , €€ rpaduK U CBOMCTBA.

Yy =CosSX

34. TpuronomeTrpuueckasi GyHKITUS , €€ TpaduK U CBOMCTBA.

35.TpuronomeTpuueckas Gynkuus ¥ = 8% eé rpaduk u cBOMCTBA.
36.TpuronomeTpuueckas Gpynkuus ¥ = €8 | ¢é rpaduk u cBOICTBA.

q Y = arccigx

37.Ilonsitue apkkoTanreHca yucia. OyHkuu , €€ TpaduK U CBOMCTBA.

5 V= ArcClgX | eg rpaduk M CBOWCTBA.

38.IlonsTue apkkoranrenca yucna. OyHkuu
39.1lonsTre apkcunyca uncna. OyHKIms y = arcsin x,e€ rpaduk U CBOHCTBA.
40.TTonsiTue apkkocuHyca uuciaa. OyHKuus y = arccos x , €€ rpauk 1 CBOMCTBA.
41.Pemenne npoCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN.

42 PelleHne TPUIOHOMETPUYECKUX HepaBeHcTs Sy <4, SMX >d.

43 PelieHue TPUrOHOMETPUIECKUX HEpaBeH T COSX <d, COSX >d.
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44, Penienye TPUrOHOMETPUYECKUX HEpPaBeHCTB &% <4, 8% >da.

45.PelieHye TPUrOHOMETPUYECKUX HepaBeHcTp CI8¥ <d, clgx>a.

46.11penen pyHKIIMU B OECKOHEYHOCTH.

47.Bpluncnenue  npenena  GyHkuuu B Touke. [IpaBuna  packpeiThs

.. o/
Heomnpeaenéunoctu suga /0.

48.Beiuncnenue mpeaena (yHkmuum B OeckoHewHocTH. [IpaBuia packpwITHS

o0

HEOIPEICTIEHHOCTEN BUIA oy o,

49 TlpousBonHas QPyHKINH, €€ TEOMETPUUECKUM U (PUINIECKUNA CMBICIL.

50.IIpaBuna nuddepeHIpoBaHUsl CyMMBI, Pa3HOCTH, MPOU3BEACHUS, YaCTHOTO
aByX GyHKIUI. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

51.TIpaBuno nuddepeHurpoBaHUs CI0KHOU PYHKIIUH.

52. ®opmynsl guddepeHunpoBaHusl.

53.YcnoBus Bo3pacTaHus U yObIBaHUS (DYHKITHH.

54. DOkcrpemym ¢(ynkiuu. MccnenoBanue GyHKUUA HA DKCTPEMYM C MOMOIIBIO
NIEPBOM ITPOU3BOTHOM.

55. Bropas npousBonHas u e€ ¢usznueckuii cmbica. MccnenoBanue GyHKIMUA Ha
BKCTPEMYM C TTIOMOIIBIO BTOPOU ITPOU3BOTHOM.

56. IlepBooOpasnas. Heonpenen€HHblii HHTErpall U €ro CBOMCTBA.

57. OcHOBHBIE (OPMYIIBI MHTETPUPOBAHUS.

58.0mpeiei€HHBIN UHTETPAT U €T0 T€OMETPUYECKUN CMBbICI. OCHOBHBIE CBOMCTBA
OIIPEICIIEHHOr O UHTErpalIa.

59. BebluucieHue ONpeneaEéHHOr0 HMHTErpajia METOJAOM 3aMEHbl NEPEMEHHOU,
(opMyra HHTETPUPOBAHUS 110 YACTSIM.

60. BplunciaeHue IUIOmane IUIOCKUX (QUTYp C TOMOIIBIO  ONPEACIEHHOTO
UHTErpaa.

61. Ilonsatue BekTopa. JInHelHbIe Onepanvy HaX BEKTOPAaMHU U UX CBOWCTBA.

62. CkansipHOoe Mpou3BeIeHNE BEKTOPOB U €r0 CBOMCTBA.
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63. Onepanuu Haja BEKTOpaMHU, 3aJaHHBIMH CBOMMHU KoopAauHaTamu. DopMyiibl
KOOPAMHAT CEPENUHBI OTPE3Ka, PACCTOSIHUSA MEXAY ABYMS TOYKAMH, KOCHHYCA
yTJla MEKJ1y BEKTOPAMHU B KOOPAUHATAX.

64. Yc10BUS KOJNIMHEAPHOCTH U NIEPIEHANKYJISIPHOCTH BEKTOPOB.

65. OCHOBHbIE MOHATUS M AKCUOMBI cTepeoMmeTpuu. CIEeNCTBUS W3 AKCHOM
CTEPEOMETPUHU

66. B3auMHOe pacmnojoXeHue [JByX MpsAMbIX B mpocTtpaHcTtBe. [lpusHak
NapaJUIEIIbHOCTH MPSMBIX.

67. B3auMHOE pacroyioKEHUE MNPSAMON M IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajuIeIbHOCTH MPSMOU U IUIOCKOCTH.

68. B3anMHOE pacnoyioKeHHE ABYX ILIOCKOCTeW. [Ipu3Hak mapaymenpsHOCTH ABYX
IIJIOCKOCTEN.

69. CyliecTBOBaHUE INIOCKOCTH, MAPAJIIETBHON JaHHOM IJTIOCKOCTH.

70. CBolicTBa napajuieIbHbIX TIOCKOCTEH.

71. Yroan mexnay npsMbIMH B IpoCTpaHCTBE. [leprneHIuKyIsIpHOCTh NPSIMBIX B
npocTtpancTBe. CBOMCTBO NMEPNEHINKYJISPHBIX IPSIMBIX.

72. Yron MexIy MNpsSMOWA M IUIOCKOCTBHIO. llepneHauKyJIspHOCTh HOpsIMONl U
I0CKOCTH. [Ipu3HaK neprneHIuKyIsIpHOCTH NPSIMOM U TUIOCKOCTH.

73. Ilepniennukynsp v HaKJIOHHAsA. Teopema o0 TPEX NEPIEHANKYJIIAPAX.

74. Yron Mexay miockocTsMu. [lepneHanKyasspHOCTh IBYX IiockocTell. [Ipu3Hak
NEPIICHAUKYJIIPHOCTH IIJIOCKOCTEN.

75. llapamienbHOe TPOEKTUPOBaHME W €ro cBoWcTBa. OpTOroHajJbHOE
IPOCLMPOBAaHUE HA IUIOCKOCTh. [lnomans  OpTOrOHaIbHOW  MPOEKLIHH
MHOT'OYT'OJIbHUKA.

76.Ilonsitue o MHororpannmke. I[Ipm3ma. Buaer npusm. O0bEM H MUIOMIATbL
NoBepXHOCTH mupamuabl. OOBEMBI MOAOOHBIX Tel bokoBas MNOBEPXHOCTH
IPSIMOM ITPU3MBI.

7°7. 1lapannenenunen, €ro BUAbI U CBOWCTBA.

78. 1IpsAMOYTOIBHBIN MapaJUIeNIENUIIe]] U €r0 CBOMCTBA.
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79. Ilupamuna. Buasl nupamua. CBolicTBa MapauielIbHbIX OCHOBAHHMIO CEUYEHUM B
nupamue. OObEM U MIIOIIAAb MOBEPXHOCTU NMUpaMuibl. OOBEMBI MOIOOHBIX
TEIl.

80. [IpaBuibHas nupamua. bokoBas MOBEPXHOCTh MPAaBUIILHON MUPAMUIBI.

81. IIpaBriIbHBIE MHOTOIPAHHUKH.

82. Humuuap. CedeHus: MUIMHAPA TIOCKOCTIMU. O0BEM U TIIOIIaAb TOBEPXHOCTH
UUIUHAPA.

83. Konyc. Ceuenusi koHyca miockocTsiMu. OOBEMBI U TUIOMIAIA TTOBEPXHOCTEH,
KOHYCa, YCEYEHHOTO KOHYCA.

84. Ilap. Ceuenue mapa miockoctbio. OO0bEMBI mIapa u ero vacted. [Lmomans
ctepsl.

85. Kacarenbnas mimockocTs k mapy. Ilepeceduenune nByx cdep. Brucannbie u
ONMCAHHBIE MHOTOTPAHHUKHU.

86.Ilonatue o coObITUsX. Buasl ciydaiiHbix coObITHI. YacToTa M BEpPOSITHOCTH
COOBITHSI.

87. DneMeHTbl KOMOMHATOPHKHU.

88. TeopeMbl CIIOKEHUSI 1 YMHOKEHUSI BEPOSTHOCTE.

89. dopmyJibl TOJIHOM BeposiTHOCTH, balieca. @opmyna bepHysu.

90. MaremaTn4uecKoe 0KUJaHUE U JUCTIEPCUSL.

[Tpumep sK3aMeHAIIMOHHBIX OUIIETOB:

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHMS POCCUIMCKON ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIPKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICILIEI'O OBPA3OBAHUA
«YOUMCKHNN YHUBEPCUTET HAYKU U TEXHOJIOT Mid»

WuctutyT cpemnero npodeccnoHaaIbHOTO 00pa30BaHUs
IK3aMeHAMOHHBbIH OuteT Nel
Mo JTUCHHILINHE «MaTemMaTuka

1. Beruucienus u npeodpa3oBaHus aNredpanyeckux BbIPAKEHUH.

2. Pemmute HepaBeHCTBO: 2c0s(X) - 1 > 0 Ha mpomexyTke [0; 27].
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3. Haiinure npenen: lim (x—0) (sin(5x) / 3x).

[IpenomaBaTens E.A. Anexcannposa

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHMS POCCUIMCKON ®EIEPAIIN
OEJIEPAJIBHOE I'OCYAAPCTBEHHOE BIO/I?)KETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICILIEI'O OBPA3OBAHUA
«YOUMCKNI YHUBEPCUTET HAVKU U TEXHOJIOI il
HHCcTUTYT cpeaHero mpodhecCHoOHAIBHOTO 00pa30BaHUs
IK3aMeHAIMOHHBbIH OuJieT Ne2
Mo JTUCHHILINHE «MaTemMaTnkay

1. OOBeMBI U TUIOIIAIA TTIOBEPXHOCTEH r€OMETPUIECKHX TEll.

2. Tlo rpaduky Gynkuun y = f(X) onpeaenure KOJIMIeCTBO TOUEK IKCTPEMyMa Ha
unrtepBaie (-3; 4).

3. Pemwre ypaBHenue: 2(2x) - 6 * 2"x + 8 = 0.

[IpenonaBaTens E.A. Anexcannposa

OneHka WHAMBUIYATbHBIX 00pa30BaTEIbHBIX JOCTHKEHUNW TI0 pe3yjbTaTraMm
MIPOMEKYTOUYHOM AaTTECTAllMU TPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIbHOMU
IIKAJION:

MpouenT KauecTBeHHas1 OlleHKA HHAUBHUIYAJbHBIX
Pe3yIbTATHBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHU I
(MpaBUIILHBIX OTBETOR) 0a/1 (0TMeTKA) BepOAILHBIN aHAIOT
90 +~ 100 5 OTJIMYHO
80+ 89 4 XOPOIIIO
70 =79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO

Kpurepuu ouieHku:
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90 = 100% (5 GamnoB) MpUCBaMBAETCS OOYYAIOMIEMYCS, €CIIM OH ITOJHOCTBIO
BBITIOJTHIJI 33J]aHUE DK3aMEHAIIMOHHOTO OWJIeTa: J1ajl MPAaBIILHBIE OTBETHI HA BCE
BOTIPOCHI M PEIIIII BCE 3a/1a4H;

80 + 89% (4 OGamwna) mpucBamBaeTCsi O0y4YarOUIEMYCS, €CJIIM OH MOJHOCTHIO
BBITIOJTHUJI OJTHO TMPAKTHYECKOE 3aJaHKe 3K3aMCHAIIMOHHOTO OWieTa W Jai
NPaBWIBHBIA OTBET HA TEOPETUUYCCKUUM BOIMPOC, JUOO BBITIOJHWI JBa
NPAKTUYCCKUX 3aJaHus, HO HE CMOT IPABWJIBHO OTBETHUTh HAa TEOPETHUYECKHM
BOIIPOC;

70 + 79 % (3 OGanna) mpucBauBaeTcs 00y4arolEMyCsl, €ClId OH MOJIHOCTBIO
BBITTOTHIJI OJTHO MPAKTUIECKOE 3aJaHUe dK3aMEHAI[MOHHOTO OMJIeTa U JOITYCTHI
CYILIECTBEHHbBIC OIUOKH MPU OTBETE HA TEOPETUUECKUIN BOTIPOC;

menee 70% (2 Oamna) mpucBamBaeTcs 0OydarolmiemMycsi, €CId OH HE CMOT
BBITIOJIHUTH HU OJTHOTO MTPAKTUYECKOTO 3a/IaHUsI 9K3aMEHAIIMOHHOTO OMIIeTa.
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6.AJANITALIUSI PABOYE TNPOTPAMMBLI IS JWI C
OrPAHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI (OB3)

AJlanTUpoBaHHAs MporpamMma pa3padaThiBa€TCs MPU HATUYUU 3asBICHHUS CO
CTOPOHBI OOy4arouierocsi (poauTesiei, 3aKOHHBIX MpPEACTaBUTENEH) U MEIUIMHCKUX
MOKa3aHui (PEeKOMEHAAIUSIMH TICUXO0JIOTO-MEINKO-TIearorndyecko KoMmuccuu). Jms
WHBAJIWJIOB aJanTUpOBaHHas oOpa3oBaTelbHas IporpaMma paspadaThIBaeTcs B
COOTBETCTBHH C UHAUBUIYATLHON IPOrpaMMON peaOuIUTaIIUH.
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