MHUHHUCTEPCTBO HAYKH U BBICILET'O OBPA30BAHUA
POCCUHCKOHN ®EEPALINM
MenepansHoe rocyaapeTBeHHoe OroxeTHOe 00pasoBaTebHOe
yupexaenue seicuiero obpazosanns «CapaToBCKHil rocy1apCTBEHHbIH TEXHHYECKHH
yHuBepcuter umenn [arapuna 10.A.»

[TpodeccronanbHO-NegarorHyecKii KOMIemK

PABOYAS IPOT'PAMMA YYEBHOH JUCLIHUILIMHBI
EH.01 MATEMATHKA
CHELHAIBHOCTD
13.02.11 TEXHHYECKAS DKCINVIYATAIIUS U OBCJIYKUBAHUE
ANEKTPHYECKOIO H SJIEKTPOMEXAHUYECKOI'O OBOPYJIOBAHH S
(ITO OTPACJISIM)

PaGouas nporpamMma paccMOTpeHa

Ha 3ace/IaHHU LIMKJIOBOH METOANYECKOH KOMHCCHH
H3HKO-MaTeMAaTHYECKUX AUCLIMIIHH

npotokon Ne 770 or«Abn , £8  2023r.
INpeacenarens LIMK ~ 2&(&1 W.1O. Paxmanuna

Caparos 2023



PabGouass mporpamma y4eOHOW IUCHUILIMHBI pa3pabOoTaHa B COOTBETCTBUU C
denepa’abHbIM TOCYJAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAApTOM (Hanee —
®I'OC) no crnenuanbHOCTH CPeTHEro MpopecCuOHAIBHOIO0 00pa3oBaHus (nanee -
CITIO) 13.02.11 TexHuueckasi SKCIUTyaTaus U 00CITyKUBaHUE AIEKTPUUECKOTO U
AIEKTPOMEXAHUYECKOTO 000PYI0BaHUs (110 OTPACIIAM), YTBEPKIAEHHOTO MPUKA30M
MunucrepctBa oOpazoBanus u Hayku PD ot 07.12.2017 Ne 1196.

Paspaborunk: baxpax C.A. — npenonasarens [IIIK CI'TY umenu 'arapuna 10.A.

Penien3eHTHI:

Buytpennuii: I'paueBa T.M. — mnpenopaBaTenb BbICHIEH KBadU(UKAITMOHHON
kareropuu [IIIK CI'TY umenu I'arapuna FO.A.

Buemnuii: JlormnoBa M.A. — mpenogaBarenps Boiciiei kareropuu, ['AIIOY CO
«CapartoBckuii 00;1acTHOM 0a30BbIN METUIIMHCKUM KOJITEIMK))



COJEPKXAHHUE

MACIHOPT PABOYEHM IIPOIPAMMBI YUYEBHOM 4
JTUCHHUTILINHBI
CTPYKTYPA u COJEPKAHUE YUYEBHOMU 7
JTUCHHUTILIUHBI

YCJIOBUSI PEAJIU3ALMMU MPOTPAMMBI YYEBHOWM 10
JTUCHUTIIMHBI

KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHMSI 11
YYEBHOU JUCHHUIIJIMHBbI



1. MACHIOPT PABOYEM ITPOI'PAMMbBI YYEFHOU JTUCIUIIJINHBI
EH.01 MATEMATHKA

1.1. O6sn1acTh npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas mporpamma yueOHOW AHUCHUHUIUIMHBI SIBISETCA YacCThIO MPOTPaMMBI
MOATOTOBKHU CHEIUAIUCTOB cpenHero 3BeHa (nanee - [IIICC3) B cooTBEeTCTBUU C
dI'OC CIIO mno cneumampHocTd 13.02.11 TexHuueckass B>KcruryaTauus |
OOCITy’)KMBaHHE DSJIEKTPHUUECKOTO U AIIEKTPOMEXaHUYECKOro o0opyaoBaHHs (IO
OTpaCIIsM).

1.2. Mecto yyeOHoM qucuuniinnbl B cTpykrype IIIICC3
JucuunianHa BXOAWT B MaTEeMaTUYECKUd W OONIMI e€CTeCTBEHHOHAYYHBIN
YYCOHBIN UK.

1.3. Heaun u Tpe6oBaHUS K pe3yIbTaTaM 0CBOECHHS THCIUILIUHBI

W3yyeHue JUCHUIUIMHBI HAmpaBlIieHO Ha (QopMupoBaHME OOIUX U
po¢eCCUOHANIBHBIX KOMIIETEHIIMMA, BKIIOYAIOIINX B C€0s1 CTIOCOOHOCTD:

OK O0I. BeiOupate cnocoObl pemeHus 3aaad  IpoQecCUOHATBHON
NEeSATEIbHOCTH PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IMIOWCKA, aHAIU3a U
MHTEpHpeTaluud nHGOpMaMu U NH(POPMALMOHHBIE TEXHOJIOTUN JJIS BBIITOJIHEHHS
3aJa4 po(eccroHaIbHON 1eATENbHOCTH.

OK 03. [InanupoBath U peain30BbIBaTh COOCTBEHHOE MpodeccruoHaabHOoe U
JMYHOCTHOE pasBUTHE, IIPEANPUHUMATEIBCKYIO NEeATENBHOCTD B
npodeccuoHanbHOM cdepe, CIOoIb30BaTh 3HAHUSI IO (PMHAHCOBOI T'PaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTyalUsX.

OK 04. DddextnBHO B3aUMOJCHCTBOBaTH M pabOTaTh B KOJJISKTUBE M
KOMaH/I€e.

OK 05. OcymecTBimATh YCTHYHO M IIMCBMEHHYIO KOMMYHUKALMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit ®denepanum ¢ ydeToM 0COOE€HHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. [IposiBiATH IPaXXJaHCKO-TTATPUOTUYECKYIO IIO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE  TOBEACHHME HA OCHOBE  TPAJULMUOHHBIX
OOLIEYEIOBEYECKUX IEHHOCTE, B TOM YHCI€ C Y4YE€TOM TapMOHHU3ALMH
MEXHALMOHAIBHBIX W MEKPEJIUITMO3HBIX OTHOLIEHUH, NPUMEHSTh CTaHAAPThI
AHTUKOPPYILIMOHHOTO ITOBEICHUS.

OK  07. CopnelicTBOBaTh ~ COXPAHEHUIO  OKPYXKAlOLIEW  Cpelibl,
pecypcocOepexeHno, TPUMEHATh 3HAHUS 00 M3MEHEHHH KIUMaTa, MPUHIUIIBI
OepeXJIMBOrO MPOM3BOJACTBA, S(PQPEKTUBHO JAEWCTBOBATh B YpEe3BbIUYAMHBIX
CUTYaLHSIX.

B pe3ynbTaTe 0CBOCHUS TUCHUILIMHBI 00YYaIOIUNACS JOJKEH YMeThb:

- BblnmonHATh omepanuMM HaA MaTpUIAMU U pPelIaTh CHCTEMbl JIMHEWHBIX
YPaBHEHHUM.

- [Tonp30BaThCs NOHATUSIMU TEOPUU KOMIUIEKCHBIX YUCEN.

- [IpumensTh MeTObI U PEPEHIIMATBHOTO U HHTETPATbHOTO UCYUCIICHHUS.



- Ucnonp3oBaTh MeToabl Au¢GEepeHITMPOBAHNS U HHTETPUPOBAHUS TSI PEIICHUS
MPAKTUYECKUX 33/1a4.

- PackianpiBath GyHKIMI B TPUTOHOMETpUUYECKuil psj Dypoe.

- Pemats npukiiagaeie 3a1a4u B 00J1aCTU MPOPECCUOHAIBHON A TENBHOCTH.

B pe3ynbraTe OCBOCHUS AUCITUIUIMHBI O0YYArOIIUNACS TOJKCH 3HATh:
- OCHOBBI TMHEHHOH anTeOphl U aHATUTUIECKON TEOMETPHH.
- OCHOBBI TEOPUH KOMIUICKCHBIX YHCEIL.
- OcHOBBI UG GHEPEHIIMATEHOTO W HHTETPATbHOTO HCYUCIICHHS.
- OCHOBBI TEOPUH YHCIOBBIX PSIOB.
- 3HaucHWEe MATEMAaTHKH B MPO(PECCHOHAIBHON IEATSIHPHOCTH W IPH OCBOCHUHU
npodeccruonanbHO 00pa30BaTEIHLHON MPOTPAMMEI.
- OCHOBHBIC MaTeMAaTHYCCKUE METOJbI PEIICHHS MPUKIAJIHBIX 3aJad B 00JIACTH
po(hecCHOHATLHOM e TEIIBHOCTH.

1.4. Koin4yecTBO 4acOB HA 0CBOEHME MMPOrPAMMBbI Y4e0HOH JUCHMILUIUHBI:
MakcumanbHOU yueOHOM Harpy3ku odyyatomierocs 112 yacos, B TOM 4ucIe:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 102 vaca;
caMOCTOATENbHOM paboThl oOy4varomierocs 10 yacos,;



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLJIAHBI

2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HO padoThl

Bup yueoHoii paboThl

O0beM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero mo nporpamMme JuCUHUILIAHBI) 112
O0s13aTes1bHAs Ay IMTOPHAs yueOHas Harpy3Ka (Bcero) 102
B TOM YHCJIE:
JIEKIIUHU, YPOKH 62
MPAKTUYECKHUE 3aHATHS 40
CamocTrosiTejibHas padoTa o0yuyarierocs (Bcero) 10

IIpome:xkyTouyHast arrecranus B popme nuddepeHHpPOBAHHOIO 3a49€Ta




2.2 TemaTu4eckuii JiaH U cogep:kanue yueoHoii ucuumiuabl EH.01 MatemaTuka

HaumenoBaHue Coaep:xanue yueOHOIro MaTepHuaJia, JJadopaTopHble U MPAKTHYECKHE 3aHATHS, Oo0bem YpoBenb Koasl
pa3aesioB U TeM camMocTosiTe/IbHAasi padoTa o0yuarouierocsi, Kypcopasi paéora (Ipoexr) (eciu 4acoB OCBOEHHSI | KOMIIETeHIUIA,
npedycmompeHvl), AHbIe BUIbI y4e0HOH padoThl B COOTBETCTBUH C YUEOHBIM ¢popmuposanu
IJIAHOM 10 KOTOPBIX
crnocodcTByer
3JIEMEHT
MPOrpaMMsbI
1 2 3 4 5
Paznen 1. OcHOBBI JTHHEHHOI aJaredpsbl 26 OK 01 -07
Tema 1.1 Coaep:xanue yueOHOT0 MaTepuaJia 10
Martpuusl. Martpuupl, OCHOBHblE NOHATHA. Buasl marpuu. JluHeilHble omepanuu Haj MaTPHULIAMH. 6 1
Onpeneanrean Onpenenurenn  2-ro W 3-ro mnopsaka. CoiicTBa  ompenenureneil. Bpruucnenve
KBa/IpATHOMH onpeaenuTenei
MaTpULbI IIpakTuuyeckoe 3ansaTue Nel JluHeiiHble onepanuy HaJ MaTPULIAMH. 2 2
IIpakTHyeckoe 3angTHe Ne2 BpluucieHue onpeenuTenel BTOporo U TPEeThEero nopsaka 2 2
Tema 1.2 Coaepsxanue y4e0HOT0 MaTepuaJia 16
Cucrembl OCHOBHBIE TIOHATHS CHCTEMBl JIMHEHHBIX ypaBHeHHH. OIHOPOIHBIE W HEOIHOPOIHBIC 8 1
JIMHEHHBIX CUCTEMBbI JMHEWHbIX ypaBHeHHH. OCHOBHas MaTpWlla U pacHIMpeHHas MaTpulla CHUCTEMBI.
ajredpandecKux | MaTpuyHas 3alych CUCTEMBI JIMHEWHBIX ypaBHeHUH. COBMECTHAsE 1 HECOBMECTHAsI CUCTEMBI
YPaBHeHHIt ypaBHeHUH. MeToa mocieoBaTeIbHOr0 HCKIIFOUeHUsI Hen3BecTHRIX (Meton ['aycca). Merton
Kpamepa. Cuctembl THHEHHBIX ypaBHEHHUH B Kypce "DIeKTpoTeXHHuKa'.
IIpakTHyeckoe 3ansgTHe Ne3 PenieHne cucteM JIMHEHHBIX ypaBHEHUI MeTonoM ["aycca 2 2
IIpakTuyeckoe 3ansaTHe Ne4 PenieHne cucteM JIMHENHBIX ypaBHEeHUI MeTonoM Kpamepa 2 2
IIpakTHyeckoe 3angTHe Ne5SCrcTeMbl TMHEWHBIX YPaBHEHUH B Kypce "DneKkTpoTexHuka' 2 2
CamocrosiTenbHasi pabora oOyuarommxest Nel «Pemrenne cucteM JIMHEHHBIX ypaBHEHHI 2 3
Pa3InYHBIMU METOAMI
Pa3znen 2. OcHOBBI TEOPUHM KOMIJIEKCHBIX YK CeJI 16
Tema 2.1 | Conep:xanue yueOHOro MaTepuaJa 16 OK 01 -07




KomnexcHbie OmnpenesneHne KOMIUIEKCHBIX 4ncell. I'eomeTpuueckoe M300pa’keHHE KOMIUIEKCHBIX YHCEI. 8 1
qHciIa Monaynb ¥ apryMeHT KOMIUIEKCHOro uucia. Anredpanmyeckas GopMa KOMIUIEKCHOTO YMCIA.
JeiicTBus HaJ KOMIUIEKCHBIMHM 4HcliaMH B anrebpandeckoil ¢gopme. Tpuronomerpuueckas
¢dopma 3amMcH KOMIUIEKCHOTO 4HCNA, MEepexol OT ONHOHW (OpMBlI 3amucH B IPYTYIO.
[TokazarenpHas ¢opMa 3amyCH KOMIIEKCHOTO YMCIIA, TIEPEXo] OT OAHOW (OPMBI 3alHCH B
apyryto. IlpuMeHeHne KOMIUIEKCHBIX 4YMCeNl NpU pacueTe (U3MUECKUX BEJIWYMH: PAcUET
Pas3INYHBIX XapaKTEPUCTHK AIEKTPUUECKUX LeTel IepEeMEHHOI0 TOKa
IpakTuueckoe 3ansaTe Ne6 M300pakeHrne KOMIUIEKCHBIX YHCEN HA IUIOCKOCTH. JleHCTBHS 2 2
HaJl KOMIJIEKCHBIMHU YMCJIAMH B asire0pandeckoil popme.
IpakTnyeckoe 3ansaTue Ne7 IlepeBoj KOMITICKCHBIX YMCENl W3 ONHOW ()OPMBI 3alMcCH B 2 2
apyryro. JIelcTBHS Hal KOMIUIEKCHBIMH YHCIAMHU B Pa3NUYHbIX OpMax 3aIlUCH.
IIpakTuyeckoe 3ansitue Ne8 KowmriekcHbie 4Hclia B Kypce SJIEKTPOTEXHHKH. PemreHue 2 2
KBaJpaTHbIX YpaBHEHUH C JCHCTBUTEIBHBIMA KOX(PQHUIHMEHTAMH U OTPHLATECIHHBIM
JUCKPUMHHAHTOM
CamocrosiTeibHast paGora oOyuarommxcssi Ne2 «PemeHue 3agadu Ha TeOMETPHUUYECKOE 2 3
NpeCTaBIeHUE KOMIUICKCHOTO YK CIIa
Pasnes 3. OcHOBBI aHAJMTHYECKOH reOMeTPHH 14
Tema 3.1 Conep:xanue yueOHOro MaTepuaJia 14 OK 01 -07
Anamutudeckast | Onpenenenne Bekropa. Omnepanuy Haj BEKTOpaMH, MX cBoWcTBa. [IpsiMas Ha TUTOCKOCTH. 8 1
reoMeTpusi Ha YpaBHeHHe NpsAMOM Ha IUIOCKOCTH. KpHBbIE BTOPOTO MOpSAKA: OKPYKHOCTB, JJUIMIIC,
TIOCKOCTH rurepOora, mapabona.
IpakTuyeckoe 3ansitue Ne9 BekTops! U npsiMasi Ha TNIOCKOCTH. 2 2
IIpakTnyeckoe 3ansitue Nel0 Kpussie BTOporo nopsiika 2 3
CamocrositeibHast padora oOyuarommxess Ne3 «PemenHue 3agady Ha COCTaBIICHUE 2
Pa3IMYHBIX YPaBHEHUN NPSMBIX)»
Pasnes 4. OcHOBBI MATEMATHYECKOT0 AaHAJIN3A 42
Tema 4.1 Conep:xanue yueOHOro MaTepuaJa 12 OK 01-07
Teopus npenesios | Ilpenen ¢ynkuum B Touke. CBoiCTBa mpenena. 3ameuaTelbHbIE Npenesbl. PackpbiTue 8 1
(yHkuumii n HeonpezaeneHHocteil. HenpepbiBable GyHKIUM M UX cBoWcTBa. OJHOCTOPOHHME HpPEAEHI.
HelpepbIBHOCTL | Touky pa3pbiBa, UX KIacCUPUKAINS
NN IIpakTuyeckoe 3anaTne Nell Borancnenue npenenoB ¢pyHKINY B TOUKE U HA 2 2
0ECKOHEYHOCTH.
IIpakTnyeckoe 3ansiTue Nel? VMccnenoBanue GyHKIMHN HAa HENPEpBIBHOCTH. OnpenesieHue 2 2
TOUYEK pa3pbiBa (YHKIWU U XapaKTepa X pa3pbiBa
Tema 4.2 Conep:xanue yueOHOro MaTepuaJa 14 OK 01 -07




Muddepennuans | Onpenenenne TPOW3BOAHON, €€ reomerpuueckuid W (mswmueckuit cmeicn. [lpaBuma 8 1
Hble ucuuciaenus | nuddepennuposanmst. [ponsBoanas cnoxuaoit Gynkuuu. [Ipon3BogHbIE BHICIINX MOPSIKOB.
¢yuxuun onHoii | [I[puMeHeHre TPOM3BOAHOM K HAaXOXKICHHIO OKCTPEMyMOB (YHKUMH. BBITyKIOCTD,
JNeHCTBUTEJILHONW | BOTHYTOCTh rpaduka ¢yHKmmd, TOUKkH mepermda. I[lomHoe wmcciemoBanme (yHKIUH H
nepeMeHHOi noctpoenue rpapukoB. [Ipunoxenre Mpou3BOJHON K PEHICHUIO MPUKIAAHBIX 33134 U 3a/1a4
npodeccHoHANIbHON HANTPAaBICHHOCTH
IpakTuueckoe 3ansaTHe Nel3 BerurciaeHue MpOM3BOIHBIX 2 2
IMpaxkTnyeckoe 3ansitue Neld JTuddepennmpoBanne QyHKITHH. 2 2
IIpakTnyeckoe 3ansiTue Nel5 Penienne npukiagHbIX 3aa4 C MOMOIIBIO MPOU3BOIHON 2 2
Tema 4.3 Coaepsxanue yue0HOT0 MaTepHuaJia 16 OK 01 —-07
HNuTterpaiabHoe Heonpenenennslit uHTETpan M ero cBoiictBa. OCHOBHBIC TAaOIWYHBIE MHTETPaibl. MeTombl 8 1
HCYHCIEeHUE WHTETPUPOBaHUs (HEMOCPEACTBEHHOE WHTETPUPOBAHUE, BBEICHHE HOBOM IEpeMEHHOH -
(pyHkuuu ogHoM METOJl TIO/JCTAaHOBKHM, HWHTETpUpOBaHHME MO wyacTsaM). OmnpeneneHHbII HHTETpal U €ero
AefCTBUTEIbHON | reoMerpuyeckuil cmbicia. OcHOBHas (opMyna HHTETPajbHOTO HCUUCIEHHUS - (opmyia
nepeMeHHOMI Hrerorona-JleitOnumia. (OCHOBHBIE CBOWCTBA ¥ METOJBI BBIYHCICHHS OIPEACICHHOTO
uHTerpana. BeraucieHne reoMeTpuIeckux, MEXaHHYECKUX U DJICKTPOTEXHUUECKUX BEJIMYMH C
MOMOIIBIO ONPEAEICHHOI0 HHTETpaa
IIpakTuyeckoe 3ansaTHe Nel6 Brrurncnenre HeonpeneIeHHBIX HHTETPAJIOB 2 2
IIpakTuyeckoe 3ansaTHe Nel7 MeToIpI BEIYMCIIEHHUS ONIPEICICHHOTO HHTETpaa. 2 2
IIpakTuyeckoe 3anaTHe Nel8 PemieHue npukIIaaHbIX 33/1a4 ¢ TOMOIIBIO HHTErpajia 2 2
CamocTosiTesqibHasag padora odyuaommxca Ned «Bpruucnenwe muiomaneii u 00beMOB ¢ 2 3
MOMOIIBIO ONPEAETICHHOI0 HHTErpajay
Pasnes 5. D1eMeHTHI TEOPUM PAI0B M TAPMOHMYECKOI0 aHAJIN32 12
Tema 5.1. Conep:xanue yueOHOro MaTepuaJa 12 OK 01-07
OcHOBBI TeopHHU Omnpenenenne uncnoBoro psiaa. CpoiicTa psnoB. CXOAMMOCTh YHCIOBBIX psiioB. [Ipu3Haku 6 1
YHCJIOBBIX PAJ0B | CXOOMMOCTH 3HAKOINOJOXHUTENIBHBIX PSIOB: INPH3HAK CpaBHEHMs, npusHaku Komm u
HanamOepa. @yHKIIMOHAIBHBIE U CTEIICHHBIE PS/bI, 00JAaCTh CXOJUMOCTU CTEIEHHOIO PAAa.
Pan Teitnopa u Makmopena. Psn ®@ypse. [IpocTeie u cioxknHble rapMoHUKH. ClokeHHe
rpapuKOB rapMOHMYECKUX KOJIeOaHUH
IIpakTuyeckoe 3ansaTue Nel9 VccnemoBanne CXOAMMOCTH YHCIOBBIX PSJIOB. 2 2
IIpakTnyeckoe 3ansiTue Ne20 Pasnoxenne QyHKIMiA B TpPUroHOMeTpUUecKui psig Pypobe 2 2
CamocrosiTesibHast padota odyuyarmuxest NeS Coobmenne «Psa MakiopeHay 2 3
IIpoMe:kyTOuHas arTecTauus — AupdepeHuMpoBaHHbIH 3a4eT 2
Bcero: 112




3. YCJOBHUSI PEAJU3ALMM TMPOTPAMMBLI  YUYEBHOWM
JUCHUIIIAHBI

3.1. TpeboBaHusi K MHHMMAJIBLHOMY MATEPHAILHO-TEXHHYECKOMY
o0ecrieYeHUI0 y4eOHOW TUCIUIIIHHBI

Peanmszanust mporpamMMbl  AUCHUIUIMHBI  TpeOyeT HaIM4YUS —Y4eOHOTO
KaOMHEeTa MaTeMaTUKH JUIs TIPOBEJACHUS MPAKTUYECKUX 3aHITHH, TPYIIOBBIX U
WHIWUBUIYAIbHBIX KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJSI M IMPOMEKYTOUYHON
aTTECTAIUH.

O6opynoBanue:

- pabouee MecTo TperoaaBaTes;
- CIIELIMAJIM3UPOBaHHAsA MeOEIb (CTOJIBL, CTYJIbS 10 KOJIUYECTBY 00yUarOIuXcsl);
- IOCKa y9CHHYECKasl.
TexHauyeckue cpencTBa 00ydeHus:
- KOMITBIOTEPBHI;
- MYJbTUMEIUNHBIN TTPOCKTOP, IKPaH.

YueOHo-HATISIIHBIE TTOCOOMS: IUIaKaThl, Y4eOHO-HArJIsAHBIE TMOCOOH,
oOecricuMBaOIIME TEeMaTHYECKHE MILTIOCTpalud 10  pabodeil  mporpamme
JTUCUMIUIMHBI, B TOM 4YHCIIe, BHICO-ayJHO MAaTepUalibl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KoMmproTepsl ~ MMEIOT JOCTYI K 3JICKTPOHHO-OMOJMOTEYHBIM CHUCTEMAaM,
BBIXOJ] B TJI00abHYIO ceTh MIHTEpPHET, OCHAIIECHBI JTUIIEH3UOHHBIM MMPOTPAMMHBIM
oOecIieueHUEM.

3.2.Y4yeOHO-MeTOAMYECKOE " uHpopManMOHHOE odecneyeHune
peasiu3anuu y4e0HOl JUCUUIIJINHbBI

OcHoBHbIE yueOHbIe U3IaHUs

1. Komeep A.C. Jluneitnas anreOpa [DJIeKTpOHHBIH pecypc]: ydeOHOE
nmocooue g CIIO/ Komeer A.C., Mensenesa M.A., HuxonoB O.U.—
OnexTpoH.TekcToBbie naHHble.— CapatoB, ExatepunOypr: IlpodobpazoBanue,
VYpanbckuii ¢enepanbubiii  yauBepcutet, 2019.— 108 c.— Pexwum nocrtyma:
http://www.iprbookshop.ru/— DBC «IPRbooks»

2. boromonos H.B. [Ipaktudeckue 3ansatus mo maremaruke. B 2-x 1. Y.1:
yue6.mocobue s CITO /H.B. Boromonos.- 11-e uzn., nepepad. u gom.- Mocksa:
N3n-Bo FOpaiit, 2019.- 326¢.- (Cepus:IIpodeccuonansnoe obpazoanue). ISBN
978-5-534-08799-4

3. boromonor H.B. Ilpaktuueckue 3aHatus 1o Mmarematuke. B 2-x 4. Y.2:
yue6.mocodue s CITO /H.B. boromosos.- 11-e uzn., nepepad. u gom.- Mocksa:
N3n-Bo Opaiit, 2019.- 251c.- (Cepus:IIpodeccuonansnoe obpazoanue). ISBN
978-5-534-08803-8

4. boromonos, H. B. Marematuka : Yy4eOHHMK JJIsi CpPEIHEro
npodeccuonansuoro oopazosanusi / H. B. boromornos, I1. . Camoitnenko. — 5-¢
u3n., nepepad. u mon. — MockBa : UzmarensctBo FOpaiit, 2020. — 401 ¢. —
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(ITpodeccuonanvHoe obpazoBanme). — ISBN 978-5-534-07878-7. — Texkcrt:
anekrponnbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

5. boromonog, H. B. Maremaruka. 3amauu ¢ pemeHusmu B 2 4. Yactp 1:
ydueObHOe TMocobue s cpeaHero mnpodeccuoHanbHoro ooOpaszoanus / H. B.
boromonoB. — 2-e¢ u3a., ucnp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2020.
— 439 c. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-09108-3. —
Tekcrt : anexrponnsiii / DBC FOpaiit [caiiT]. — URL: https://urait.ru/

6. boromonos, H. B. Maremaruka. 3agauu ¢ pemeHusiMu B 2 4. Yactp 2 :
ydgeOHOoe mocobme it cpeaHero mpodeccuoHaabHOro obOpazoanusi / H. B.
boromoinoB. — 2-e u3n., ucnp. u gon. — Mocksa : U3znarensctBo FOpaiit, 2020.
— 320 c. — (ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-09135-9. —
Texkcr: anexkrponnslii / DbC IOpaii [caiit]. — URL: https://urait.ru/

/. boromomnos, H. B. Ilpaktuuyeckue 3aHsATHS 10 MareMaTHke B 2 4. YacTp
1 : yuebHOE mocobue s cpeaHero mpodeccuonaapHoro odpaszopanus / H. B.
boromonoB. — 11-e uzn., nepepab. u gomn. — M.: FOpaiit, 2020. — 326 ¢c. —
(ITpodeccuonanvHoe obOpazoBanue). — ISBN 978-5-534-08799-4. — Tekcer :
anextponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/

8. boromornos, H. B. [lpaktuueckue 3aHsATHs 110 MaTeMaTHKe B 2 4. YacThb
2 : yueOHOe mocobue s cpeaHero mpodeccroHanbHoro obpaszoanus / H. B.
boromonoB. — 11-e uzn., nepepab. u gon. — M.: FOpaiit, 2020. — 251 ¢. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-08803-8. — Tekcr :
anektponubii // OBC FOpaiit [caiit]. — URL.: https://urait.ru/

9. Twucun, B. b. Maremaruka. [lpaktukym : ydeOHOe mocoOue s
cpeanero npodeccuonanbHoro oopazosanusi / B. b. I'mcun, H. III. Kpemep. — M.
FOpaiit, 2020. — 202 ¢. — (IIpodeccuonanbroe obpazoBanme). — ISBN 978-5-

9916-8846-8. — Tekct: nanektponnbii // DOBC IOpaiit [cakit]. — URL:
https://urait.ru/

JlonoTHUTEIbHbIE Y4eOHbIe U3TaHUS

10. Jopoeea, A. B. Maremarrka: y4eOHHMK JUJII  CpPEIHETO
npodeccuonansHoro odpaszosanusi / A. B. {opodeeBa. — 3-e uzn., nmepepad. u

non. — M.: FOpaiit, 2020. — 400 c. — (IIpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-03697-8. — Tekct: anekrponusii // OBC IOpait [caliT]. —
URL.: https://urait.ru

11. lopodeera, A. B. Marematuka. COOpHUK 3a7a4: Y4eOHO-TTPAKTHUECKOE
nocobue s cpeaHero npodeccruoHanbHoro oopazosanus / A. B. Jlopodeera. —
2-¢ u3a. — M.: IOpaiit, 2020. — 176 ¢. — (IIpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-08796-3. — Tekct: anextponHsii // OBC IOpait [calT]. —
URL: https://urait.ru

12. UndopmaTtrika U maTemMaTHKa: YYEOHUK M TPAKTUKYM JJIsi CPEIHETO
npodeccrnonanbHoro obpazopanus / A. M. Ilomo, B. H. Cornuxon, E. N.
HaraeBa, M. A. 3aiinie; nox penakmueid A. M. TlonmoBa. — 4-e u3x., nepepad. u
non. — M.: FOpaiit, 2020. — 484 c¢. — (Ilpodeccuonanpuoe oobpazosanue). IbC
IOpaiir [caiiT]. — URL: https://urait.ru/
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HNHuTepHer — pecypcsl

13. Math.ru: Maremaruka u odpazoBanue - htpp:\\www.math.ru

14. T'azera «Marematuka» HW3narenbckoro noma «llepBoe ceHTIOps» -
http://mat.1september.ru

15. TuckpeTHast MateMaTuka: ainroputmsel — http:// rain.info.ru/cat/

16. MaremaTtuka on-line:cipaBouHasi mHdOpMalus B MOMOIIb CTYJICHTY -
http:\\www.mathem.h1.ru

17. Marematuka B OTKpeITOM KOJutemke - http://www.mathematics.ru

18. MaremaTHKa B ITOMOIIb MIKOJIBHUKY M CTYACHTY (TECTBI II0 MaTeMaTHKE
on-line) - http:\\www.mathtest.ru

19. MaremaTtuueckue 3TroAsI - http:\\www.etudes.ru

20. MexxayHapoaubelid  MaTemaTuueckuii  KoHkKypc — «Kenrypy» -
WWW.Kenguru.sp.ru

21. Meroauka npenogaBanus MmatemMatuku - http:\\methmath.chat.ru

22. Mup maTematudeckux ypaBHenuii - http:\\eqworld.ipmnet.ru

23. MockoBckass ~ MareMarhdeckas — OJIMMIIMaja  IIKOJHbHUKOB -
http:\\Olympiads.mccme.ru/mmo/

24. O6pa3oBaTenbHBI MaTeMaTHUeCKui caiT - http:\\www.exponenta.ru

MeToauyeckue yKa3aHus I OOyYAIOIIUXCA 1O  OCBOEHHUIO

JUCIHHUIIIHHBI

26.MeTtonuueckue yKazaHWs Il OOy4YarOIIUMXCS 1O  BBIMOJHEHUIO
PaKTUYECKUX palOT.

27. Metonuueckue yka3aHus JJIsi 00y4YaroIIMXCs M0 BBHIMOJHEHUIO 3aJaHUM
CaMOCTOSATENbHON pabOTHI.
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http://www.kenguru.sp.ru/

4. KOHTPOJIb M OIEHKA PE3YJbBTATOB OCBOEHUA

YYEBHOM JUCIHUATIIMHBI

4.1. ®opMbI U MeTOABI KOHTPOJISI U OLIEHKH Pe3yJbTATOB 00y4YeHH sl

PesyabTaTnl 00yyeHus

DopMBbI U METOABI
KOHTPOJISA M OLlEeHKH
pe3yJabTaToB 00y4eHust

OO011re KOMIETEHIINHN:

OK  0l. Bri6upath CcrocoObl  pelmieHus  3aaad
npoeCcCHOHATIBPHONH  JEATENIBHOCTH  NPUMEHHMTENBHO K
Pa3INYHBIM KOHTEKCTAM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA,
aHaju3a U UHTepIpeTanuu HHGopManuu 1 HHPOPMaLMOHHBIE
TEXHOJIOTUM ISl BBIIOJHEHHA 3a/1a4 MPOo(hecCHOHAIbHON
NeSITEbHOCTH.

OK 03. IlnanupoBaTh U pealM30BbIBaTh COOCTBEHHOE
npogeccuoHaIbHOe U JIMYHOCTHOE pas3BuUTHE,
IPEIIPUHUMATEIBCKYIO AESITEIbHOCTh B MPOQECCHOHATbHON
cdepe, UCIOIB30BATh 3HAHUA MO (PUHAHCOBOI I'PaMOTHOCTH B
Pa3IUYHbIX KU3HEHHBIX CUTYaIUAX.

OK 04. DddextuBHO B3aMMOJEHCTBOBaTH M paboTaTh B
KOJUJIEKTHUBE U KOMaH/IE.

OK 05. OcymectBaaTh  YCTHYHO U NHCbMEHHYIO
KOMMYHUKAI[MI0O Ha TOCYAapCTBEHHOM s3bIke Poccuiickon
denepau ¢ y4eToM OCOOEHHOCTEHl COLMaIbHOIO U
KYJIbTYPHOT'O KOHTEKCTA.

OK 06. IIposBIsaTh TpakJaHCKO-NIATPUOTUYECKYIO MO3ULIUIO,
JEMOHCTPUPOBaTh OCO3HAHHOE IIOBEJIEHHE Ha OCHOBE
TPaJUIIMOHHBIX OOIIEUeIOBEUECKUX IIEHHOCTEH, B TOM 4YHCIIe
C  yuyeToM  TapMOHM3AIMH MEXHAIMOHAIBHBIX U
MEXPEIUTUO3HbIX  OTHOLIEHUM, MPUMEHITh  CTaHAAPTHI
AHTUKOPPYIMILIUOHHOTO IOBE/ICHUSI.

OK 07. CogeiicTBOBaTh COXPAaHEHHMIO OKPYKAIOIIEH Cpelbl,
pecypcocOepeKeHuIo, MPUMEHSITh 3HaHUS 00 W3MEHEHUH

KJINMATa, MIPUHIUIIBI OepeKIMBOro IIPOU3BOJCTBA,
3¢ (EeKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUSX.
yMeThb:

- BBIIONIHATE onepanuu HaJ MAaTpULIAMHM M peliaTh CHCTEMBbI
JIMHEHHBIX YPaBHEHUMN.

- [Tonp30BaThCs NOHATUAMHU TEOPUH KOMIUIEKCHBIX YHCEIL.

- [lpumensTs Metonsl AuddepeHnnanbHOro ¥ HHTETPaIbHOTo
VICUYUCIICHMUS.

- Hcnonp3oBate  Mmeroabl  nud¢epeHIUpoBaHUS U
WHTETPUPOBAHUS JUUISl PEIICHUs PAKTUYECKUX 3a/1a4.

- PacknangsiBath (QYHKIMH B TPUTOHOMETPUYECKMHA DAL
Dypee.

- Pemath nmpukiiagHble 3a7a4u B 001aCcTH PO ecCHOHATbHON
JIEATEIbHOCTH.

3HATh:

- OCHOBBI JTMHEHHOHN aJireOphl U aHAIMTUYECKON T€OMETPHUH.

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(pponTaNBHBI);

- TECTUPOBAHUE;

- BBIIIOJIHEHUE
PaKTUYECKOH paboThl;

OI_IeHKa PE3YyIbTATOB
BBITIOJTHCHU A
CaMOCTOSITEILHOMI pa6OTBI

[IpomexyTouHas arTecTanus
B popme
mudepeHIMPOBaHHOTO
3adera. Meron nmpoBeaeHus

HpOMCXCYTOHHOﬁ aTTCCTalluu.

BBITTIOJTHEHHUEC KOMITJIICKCHOT'O
3aJaHusA
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- OCHOBBI TEOPHH KOMIUIEKCHBIX YUCEII.

- OcHOBbl  muddepeHIMaATBPHOTO W WHTETPAIbHOTO
UCUHUCIICHUSI.

- OCHOBBI TEOPHH YHCIIOBBIX PSIIOB.

- 3HaYeHWE MAaTEeMaTHKH B MPO(ECCHOHAILHOW JEATEIbHOCTH
U TP OCBOCHUH MpOo(ecCHOHAIBbHOW 00pa30BaTeNbHON
POTPaMMBI.

- OCHOBHBIE MAaTEMaTUYECKHE METO/IbI PEIICHHUS MPUKIIAIHBIX
3a71a4 B 00J1aCTH TPOPECCHOHAITLHON JIeATEIIbHOCTH.

4.2. (I)OH)I OIICHOYHBIX CPEACTB JdA IPOBCIACHUS l'[pOMe)KyTO‘IHOﬁ
arTrecranmmn oﬁyqammnxcsl o IMCIOMIIJIMHE

IToxka3zaresm M KPpUTEPUU OLICHUBAHUA KOMITETCHIIMH
[Toka3arenmn W KpUTEPUM OLICHUBAHUS KOMIIETCHIIMM, OINMCAHUE LKAl

OLIOCHHUBAHUSA COACPKATCA B IIPUITOKCHHUHA l.

KoHTpobHBIE M TECTOBBIE 3aJaHUA
KonTponpHbIE 3a1aHus cOAEPKATCS B IPUIIOKEHUN 1.

MeTouuqecmle MaTepHaJIbI

Meroauyeckue MaTepuaibl, OINPEAEISAIOMNE TMPOLUEAYPbl OLEHUBAHUSA
3HAaHUU, YMEHUH, XapaKTepu3youmx (opMUpOBaHUE KOMIIETEHIIUM, coaepKarcs
B NIPUJIOKEHUN 1.
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IIpunoxenue 1
KoOHTpPOJIbLHO-01IEHOYHBIE CPeACTBA
AJIsI MIPOBEACHUS l'lpOMe)KyTO‘lHOﬁ arreCcralmm nmo JuCiuiJjinHe
EH.01. MaremaTtuka

1.1. ®opma npomMexyTOUHOIM arrecTamuu: auddepeHIUpoBaHHbI 3adeT (3
CeMecCTp).

1.2. Cucrema OLICHUBAHUSA PE3YJIbTATOB BLINMOJTHCHUA 3aJaHuH

OueHuBaHuEe pe3yJabTaTOB  BBIINOJHEHHS 33JaHUN  MNPOMEXKYTOYHOM aTTeCTalUU
OCYILIECTBJISIETCS HA OCHOBE CJIEAYIOLINX IPUHIIUIIOB!

JIOCTOBEPHOCTH OLIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
MPAKTUYECKOTO OIBITa, OOIMHUX U MPO(ECCHOHATBHBIX KOMIIETEHIIUH, MPOIEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aJICKBAaTHOCTH OIIEHKH — OIICHKA BBITIOJIHCHUS 3aJaHUN JOJDKHA TIPOBOJUTHCA B
OTHOIIEHMH TE€X KOMIIETEHIIMH, KOTOpble HEOOXOMuMBbl A J(PQPEKTUBHOTO BBITOTHEHUS
3a/1aHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00JanaTth
BBICOKOU CTENEHbIO0 YCTOMYMBOCTH MPH HEOAHOKPATHBIX OLIEHKaX YPOBHSA C(HOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO0 OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBIITOJAHEHHUS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATH oOO0mMe ©  NpodecCHOHAIBHBIE  KOMIICTSHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodecCHOHAIbHOW OpHEHTALWU WU [PEeINoYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIN aTTECTALIUIO.

IIpy BBINOJHEHUHM NPOLELYpP OLEHKHM 3aJaHUN HCIOJB3YIOTCS CIEAYIOIINE OCHOBHBIE
METO/IbI:

- METOJ] pacueTa epBUYHBIX 0aJIJIOB;

- METOJ1 pacueTa CBOJHBIX OAJIIOB.

Pe3ynbTaThl BBINOJIHEHUs 3aaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs naTubauibHas mKaja Uil OLlEHUBaHUS Pe3y/IbTaTOB 00yueHus.

[lepeBon nsaTHOANIBPHOM MIKanbl y4eTa pe3yJbTaTOB B MSATHOAUIBHYIO OLIEHOYHYIO
HIKamy:

Onenka

KoanuecTBo 0aJ1J10B,

HaﬁpaHHbIX 3a BbINIOJHECHUC

TCOPETHYECCKOI0 M MNPAKTHYECKOro 3ajJaHus, cpe;mm‘i
0aJ11 Mo uToram aTTeCTAallun

OreHka 5 «OTIIHYHO» 4,6-5
OrneHka 4 «xopoiio» 3,6-4,5
OreHka 3 «yJOBIICTBOPUTEITHHO) 3-3,5
OneHka 2 «HeyIOBJIETBOPUTEIBLHO» <29

1.3. KOHTpPOJILHO-01IeHOYHbIE CPeICTBa

1.3.13apanue:
1.OTBeTUTH HA BOIPOCHI.

2. BeimonHuth MMPAKTUYCCKOC 3a/JaHHUC.
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I[IpumepHbIe Bompockl 1JIsi codece 0BaAHMUSA

1. Porr u MecTto MaTeMaTMKM B COBPEMEHHOM MHUpPE TIPU OCBOCHHHU
npo(ecCHOHANTBHBIX JUCHIHUIUINH U B cepe npodeccnoHabHON 1eATeThHOCTH.

2. MaTtpuiisl (OCHOBHBIE ITOHSATHS, OTIPEICTICHUE).

3. Onepanuu HajJ MATPUIIAMH.

4, Onpenenureny.

o. CBoiicTBa onpeaenuTeNei.

6. JIuneitnpie ypaBHeHus. Penienre n-1MHEHHBIX YPaBHEHH C N-HEM3BECTHBIMU.

1. Pemenune CJIAY meronom Kpamepa (anroputm).

8. Pemenue CJIAY meronom ["aycca (anroputm).

9. DOnemenTsl KomOuHatopuku. [lepecranoBku. Coueranus. PazMerienus.

10. Ciy4aifHoe COOBITHE U €r0 BEPOSTHOCTD.

11. Kiaccuueckoe onpeneneHue BEpOsITHOCTH.

12. Yacrota coObiTusi. CTaTUCTUYECKOE ONpeiesIeHUEe BEPOSTHOCTH.

13. TeopeMsl CIIOXKEHUS U YMHOKEHHS BEPOATHOCTEH.

14. BeposTtHoCTh mosiBeHUs! XOTS ObI OJJHOTO COOBITHSL.

15. dopmyia oaHOH BeposTHOCTH U hopmyna Baiteca.

16. [ToBTOopenue ucnbitanuil. @opmyna bepuysu.

17. Crnyuaiinas BennuuHa. /{uckpeTHble cilydyailHble BEJINYMHBI.

18. 3aKkoH pacnpeeneHus CliydaiiHble BETUYHHBI.

19. OnpeneneHrne MHUMOW €IWHUIBI M KOMIUICKCHBIX 4Hcell. [leficTBUTENbHAS H
MHHUMas 4aCTh KOMIUIEKCHOTO YHCTIa.

20. JleiicTBHS HAl KOMIUIEKCHBIMU YHCIIAMH B alnreOpandeckoit popme.

21. Monyne ¥ apryMeHT KOMIUIEKCHOTO uucia. ['eomeTpuueckoe u3olOpakeHue
KOMIIJIEKCHOT'O YHCJIa HAa KOOPJMHATHON TUIOCKOCTH.

22. Monyne U aprymMeHT KOMIUIEKCHOTO 4Yucia. Tpuronomerpuueckas Qopma
3aMrCcy KOMIUIEKCHOTO YHCIA.

23. ApudmeTrnueckue ormeparuu HaJ KOMIUIEKCHBIMU qHCIaMu B

TPUTOHOMETPHUUECKOH (opMe (CI0kKEHUE, BHIUYUTAHNE, YMHOKEHHUE).
24, ®opmynsl Myaspa.

25. [Tpenen pyHkuNUU B TOUKE.

26. beckoneuno Oomnbime u OeckoHeuHO Manble (yHKIUU. Teopema o CBS3H
0eCKOHEYHO 0ONBIINX U OECKOHEYHO MaJIbIX BEJTHMYHH.

217. Crioco6 ycTpaHeHUs! HeONpeAeIeHHOCTH E].

28. Crioco6 ycTpaHeHUs! HeONpeAeIeHHOCTH E]

29. [TepBblii 1 BTOpOIi 3aMeyaTeNIbHbIE IPEAEIIBI.

30. Onepanust quddepenumposanus. Tadbauma Gopmyn 1uddepeHIupoBaHus.

31. IIpousBoanas. IIpaBuna HaX0XKAEHNUS IPOU3BOIHOM.

32. ["'eomMeTpUUYEeCKHIl CMBICI TPOU3BOIAHOM.

33. [Tpou3BoHAs CIOKHON (PYHKIINH.

34. Juddepennman pyHKIUHU U €r0 FeOMETPUIECKUN CMBICIT.

35. [Tpumenenue auddepennnana K NpuOINKEHHbIM BbIUNCICHUSIM.

36. ANTOpUTM  HCCIIEAOBAaHUS (YHKUMH HA MOHOTOHHOCTH C  ITOMOILBIO
IIPOU3BOJHOM.

37. ANTOpUTM UCCIIe0BaHMs (PYHKIIMH HA SKCTPEMYM C TIOMOIIBIO TIPOU3BOTHOM.

38. ANTOpUTM HCcIeoBaHus (QYHKIIMH Ha BHITYKIOCTh U BOTHYTOCTh, HAXOXK/ICHUE
TOYEK Ieperuda.

39. [IpumeHeHre TPOU3BOAHONM K UCCIENOBAaHMIO (YHKIUH C  TOMOILBIO

MIPOU3BOTHOM (AITOPUTM).
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40. Haxoxaenre HanOONBIIEr0 U HAUMEHBILIETO 3HauYeHUS! (PYHKIUH C MOMOILBIO
MIPOU3BOAHOM.

41. [TpaBuna quddepeHInpoBaHUS.

42. [TonsiTre mepBoOOpa3HOM.

43. HeonpeneneHHbIi HHTErpai U €ro CBOMCTBA.

44, OcHoBHbIE (OPMYITBI UHTETPUPOBAHHSL.

45. Crioco6b1 nHTErpHpoBanus. HemocpencTBeHHOE HHTETPUPOBAHUE.

46. HNHTerpupoBaHue 1MoacTaHOBKOM.

47. OcHOBHBIE CBOWCTBa ompeaesneHHoro wuHTerpaina. QPopmyna HproTona-
JleliOHMLIA.

48. ANTOPUTM BBIYUCIICHUS TJIOUIAIM KPUBOJIMHEHHOMN Tparenuu.

49. Onpenenenne nuddepeHINaIBHOTO YpaBHEHNSI, OCHOBHBIC IIOHATHS.

50. O6miee u yacTHOE pemeHne TudGepeHaIbHOr0 ypaBHEHUS.

51. Huddepennmanbaple ypaBHEHHUS TIEPBOTO MOPSIKA.

52. Juddepennmanbaple ypaBHEHHsI BTOPOTO MOPSIKA.

IIpumepHbIe NIpaKkTHYECKHUE 3a/1aHUS:

n®+6n-5
i
—>»10n% —8n?% + 2

1. BslunciauTe npezen nocaea0BaTeIbHOCTH: rl]

tglx

2. Brwruucnure npenen GyHKIUA, UCTIONB3YsI 3aMedaTeIbHBIC TIPS iiﬂg
—
3. Bplumciure  mpemen  (yHKIMH, — UCIONB3YSA  3aMeyaTebHBIC  MPEICIIbL:

1
lim(1— 2x)ex

x—+0
4. Haimure quddepentmans QyHKImin: v = 5% +4/x
5. 3Bamummre ypaBHEHHE KacaTelbHOW W HOpManH K rpaduky yakuun yf(X) B Touke ¢

abcruccon X, :
—3 —
f(X)=x"—3x+5,x,=2
6. HaiinmuTe mromanas GUTyphl, OTPaHUYCHHOHN JIMHUSAMU.Y = x3, y=7,x=10

sin () —cos(a)

7. Haiinute OIPCACIINTECIIb MATPHUILIBIL: cos [a] sin [ﬂ!]

8. CnoBo PEKJIAMA pa3pe3aHo Ha OTAedbHble OYKBbI, OHHU IE€pPEMEIaHBI.
Bribupatorcst osiHa 3a apyroit Tpu OykBbl. KakoBa BEposSTHOCTD, 4TO MOIy4YuTCs ci1oBo MAK?

1.3.2. Kpurepuu oueHku
MaxkcumanabHOe KOJTMYECTBO OAJIIOB 3a BBINOJIHEHUE TEOPETHUUECKOTO 3aaHus — 2 Oaa.

Banasl 3a
KpUTEepUu
OLIEHKH

KpuTtepun o11eHKH K TEOPpeTHYECKOMY 321aHUIO
MakcuMaJIbHBI

i 0amn — 2
0as11
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1 - JIEMOHCTpPHpYET Tay0OKOe, TMOJHOE 3HAaHWE W IOHHMAaHHE 2,0
MIPOrPaMMHOTO MaTepHaa;

- HMCYEpIBIBAIONIE, IOCIEA0BATEIbHO, TPAMOTHO W JIOTHYECKH BEPHO
u3JaraeT MaTepHal;

- IPH OTBETE JIEMOHCTPUPYET CAMOCTOSATEIBHOCTD CYXICHUH, IIPUBOIUT
BEpHBIC apTyMEHTHI, JIeJIaeT PABHILHBIC BHIBOJIBI;

- IPaBHIILHO M OOCTOSITEIHHO OTBEYAET HA COMYTCTBYIONIHE BOIPOCHI.

2 - JIEMOHCTpUpYET TJyOOKOe, TIOJIHO€ 3HAaHME W IOHUMaHHE 1,0
MIPOrPaMMHOTO MaTepUaa;

- B OCHOBHOM IPaBHJIbHO, 0€3 M3MEHEHUSI OCHOBHOM CYTH I'PaMOTHO U
JIOTHYECKU BEPHO M3JIaracT MaTepHal;

- IPH OTBETE JEMOHCTPUPYET CAMOCTOATEIBHOCTD CYXKACHUMN, TIPUBOIUT
BEPHBIC apryMEHThI, BEPHO, HO C HE3HAYUTEILHBIMU ONIMOKAMU JIEJIaeT
BBIBO/JIBI;

- TPaBWIBHO, HO COBEpINAs HE3HAYUTENIbHBIC OINMOKH, OTBEYACT Ha
COITYTCTBYIOIIME BOIPOCHI.

3 -pacKpbpIBa€T OCHOBHOE COJEpXkaHHe y4yeOHOro marepuana, HO 0,5
OOHApY)KUBAIOTCSI ~ CYIIECTBEHHbIE  MPOOENbl B MOHUMaHUH
MPOrPaMMHOT0 MaTepualia
- HETOJTHO, HapyIIas TOCIE0BATEIbHOCTD U3JIaracT MaTepHal;

- IPH OTBETE JIEMOHCTPUPYET CAMOCTOSTEIBHOCTD CYXKICHUMN, TIPUBOIUT
JaCTUYHO BEPHBIC APTyMEHTHI, OT/EIbHBIC BBIBOABI HEIIB3S CUUTAThH
BEPHBIMH U 00OCHOBAHHBIMHU;

- CTYICHT UCHBITHIBACT 3HAYUTEIbHBIC 3aTPyJHEHHS, OTBEYas Ha
COIYTCTBYIOIIUE BOIPOCHI.

4 - HE 3HACT 3HAYMTEIBHON YacTH MPOTPAMMHOTO MaTephalia, JIOIYyCKaeT 0
CYIIECTBEHHBIC OIINOKHY;

- HE 3HAeT WJIH JIaeT HEBEPHOE OIPEe/IeICHUE M UCTOIKOBAHNE OCHOBHBIX
IOPUANYECKUX TTOHATUIN
- HE MOXXET TPUBECTH BEpHBIC apryMEHTHI, JEJaeT HEeNpaBUIbHbIC
BBIBO/IBI;
- HEBEPHO OTBEYAET HA COMYTCTBYIOIINE BOIIPOCHI.
UTOro 2

MaxkcruManbHOE KOJTMUYECTBO OAJIOB 32 BBIMOJIHEHHE TPAKTHUECKOro 3ananus — 3 6amna. CTyaeHT
JOJDKEH PelnTh | 3amauy.

Ne Kpurtepun ounenku MakcuMaabHbI
i 0as 3a
KPUTEpHUHU
OlleHKH — 3
O0aJs1a
1 X0l pelleHus BEpHBIA, NMPUBEACHO BEpHOE OOOCHOBAHHOE pELICHHUE, 3
MTOJIy4E€H BEPHBIN OTBET
2 Xoa pelieHus BepHBIN, HO JOMYIICHA OJHA OMMOKA BHIYHCIUTEIIHLHOTO 2
xapakrepa
3 Pemienne HauaToO JIOTMYECKHM BEpPHO, JIONMYILEHA BBIYUCIUTENIbHAS 1

OHII/I6K3; WM pCHICHUEC HE JOBECACHO A0 KOHIIA, OTBET OTCYTCTBYCT
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4 HesepHoe pellieHre, HEBEpHBIN OTBET WA OTCYTCTBUE PELICHUS 0

UTOIro 3

1.4. MarepuajbHO-TeXHHYECKOe o0ecreyeHne [Jsi MNPOBedeHHs] MPOMEKYTOYHOM
arrecTauuu
ATtTecTanus mpoBOIUTCS B KAOMHETE MAaTEMATHKH.

1.5. YueOHo-MeTOAU4eckoe M HHPOPMAIMOHHOE oOecmeveHHe /sl NPOBedCHUS
MPOMEKYTOYHOM aTTeCTALMHU

OcHoBHbIE yUeOHbIe H3TaHUsI

25. KomeeB A.C. Jluneiinas anrebpa [DIeKTpOHHBIA pecypc]: yueOHoe mocodue ist
CIIO/ KomeeB A.C., Menseaea M.A., HukonoB O.M.— DneKTpOH.TEKCTOBBIC TaHHBIC.—
Caparos, ExarepunOypr: IIpodoOpaszoBanue, Ypanbckuii ¢eaepanbubiii yausepcurer, 2019.—
108 c.— Pexxum nocryma: http://www.iprbookshop.ru/— DBC «IPRbooks»

26. boromonoB H.B. Ilpaktudeckue 3aHsATHUs Mo MaremMatuke. B 2-x 4. Y.l:
yueb.mocodbue mns CIIO /H.B. Boromonos.- 11-e u3n., mepepab. u gom.- MockBa: M3a-Bo
FOpaiit, 2019.- 326¢.- (Cepus:IIpodeccuonansnoe oopazosanue). ISBN 978-5-534-08799-4

27. boromono H.B. Ilpaktuyeckuwe 3aHaTHS 1m0 Mmaremaruke. B 2-x 4. Y.2:
yue6.nocodbue mis CIIO /H.B. boromomnos.- 11-e u3n., mepepad. u gom.- MockBa: M3a-Bo
FOpaiit, 2019.- 251c¢.- (Cepus:IIpodeccuonanproe oopazoBanue). ISBN 978-5-534-08803-8

28. boromonos, H. B. Maremaruka : y4eOHUK IJIs1 CpelHEro MpoQecCHOHaIBHOTO
obpaszoBanus / H. B. boromornos, I1. 1. Camotinenko. — 5-e uzj., nepepad. u momn. — Mocksa :
UznatensctBo HOpaiit, 2020. — 401 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-07878-7. — Tekcrt: anexrponnsiii // DBC IOpaiir [caiit]. — URL: https://urait.ru/

29. boromonos, H. B. Maremartuka. 3agaun ¢ pemeHusimu B 2 4. Yacth 1: yuyeOHOE
nocoowue Jtst cpeaero npodeccrnoHabHOro oopazosanwms / H. B. boromomnos. — 2-¢ u3., ucmp.
u gpon. — MockBa : WsmarensctBo FOpaiit, 2020. — 439 c. — (IIpodeccuonanpHoe
obpazosanue). — ISBN 978-5-534-09108-3. — Tekct : anekrponnsiit // DBC IOpaiit [caiit]. —
URL.: https://urait.ru/

30. bBoromosio, H. B. Maremaruka. 3agaun ¢ pemeHussMu B 2 4. Yactp 2 : yueOHOE
nocobue 1t cpeinero npodeccruoHanbHoro oopasosanus / H. B. boromomnos. — 2-e uz., ucnp.
u gon. — MockBa : WzmatensctBo IOpaiit, 2020. — 320 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09135-9. — Tekct: snextponssiit // ObC HOpaiir [caiit]. —
URL: https://urait.ru/

31. boromonos, H. B. Ilpakrtuueckue 3aHsATHs nmo maremaTtuke B 2 4. Yacts 1 :
yaeOHoe mocobue it cpeanero npodeccuonanbHoro oopasosanusi / H. B. boromonos. — 11-¢
u31., mepepad. u nomn. — M.: FOpaiit, 2020. — 326 ¢. — (IIpodeccronanbHoe oOpa3zoBaHue). —

ISBN 978-5-534-08799-4. — Tekcr : anekrponHbld // DBC IOpait [caiit]. — URL:
https://urait.ru/

32. boromonioB, H. B. [Ilpaktudeckue 3aHsaTHs 1Mo mareMatuke B 2 4. Yacte 2 :
yueOHoe mocobue s cpeiHero nmpodeccuoHanbHoro oopazosanus / H. B. boromosnos. — 11-¢
u3., epepad. u gom. — M.: FOpaiit, 2020. — 251 c. — (Ilpodheccrnonansuoe oOpazoBaHue). —
ISBN 978-5-534-08803-8. — Tekcr : snektponnsiii / DBC HOpaiit [caiit]. — URL:
https://urait.ru/

33. Twmcun, B. b. Marematuka. IIpakTukym : yueOHOe mocobue Ui CpeaHero
npodeccuonanpHoro oopasosanus / B. b. I'mcun, H. 1. Kpemep. — M.: FOpaiit, 2020. — 202
c. — (IIpodeccuonansuoe oo6pazopanue). — ISBN 978-5-9916-8846-8. — Tekct: 21eKTpOHHBIH
// BBC IOpaiit [caiit]. — URL: https://urait.ru/
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JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

34. lopodeeBa, A. B. MaremaTuka: y4eOHHK ISl CpeaHEro MPOoQeCCHOHAITBHOTO
obpazoBanus / A. B. JlopodeeBa. — 3-e uzn., mepepad. u non. — M.: FOpaiit, 2020. — 400 c.
— (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03697-8. — Tekcr: ameKTpOHHBIH //
3BC IOpaiit [caiit]. — URL.: https://urait.ru

35. lopodeena, A. B. Marematuka. COOpHHK 3a7a4: y4eOHO-TIPAKTUUYECKOE MOCOOHE
TSt cpeiHero npodeccruoHanbHOro oopasosanus / A. B. lopodeea. — 2-¢ u3a. — M.: KOpaiir,
2020. — 176 ¢. — (Ilpodeccunonansuoe obpazopanue). — ISBN 978-5-534-08796-3. — Tekcr:
anektpouHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru

36. UudopmaTtnka W MareMaThka: yYeOHMK U  TPAKTHKYM JUIS  CPEIHEro
npodeccuonanbHoro odpazosanust / A. M. Ilomos, B. H. Corauxos, E. W. Haraesa, M. A.
3aiineB; moxa pepakuuei A. M. IloroBa. — 4-e u3n., nepepad. u qon. — M.: KOpaiirt, 2020. —
484 c¢. — (Ilpodeccuonanproe oopasoanue). IBC KOpaiir [caiit]. — URL: https://urait.ru/

HNHuTepHer — pecypcbl

37. Math.ru: Maremaruka u obpasosanue - htpp:\\www.math.ru

38. I'azera  «Matemaruka»  W3nmatenmsckoro  nmoma  «IlepBoe  ceHTSOps» -
http://mat.1september.ru

39. Jluckpernas maremaTuka: anroputmbl — http:// rain.info.ru/cat/

40. Maremaruka on-line:cnpaBounasi wuH(pOpPMAIUsT B  MOMOIIb  CTYACHTY -
http:\\www.mathem.h1.ru

41. Maremaruka B OTKpbsITOM KoJutemke - http://www.mathematics.ru

42. Marematika B TIOMOIIb IIKOJBHUKY M CTYACHTY (TeCThl 10 Maremaruke on-line)
http:\\www.mathtest.ru

43. Maremarudeckue 3Tio/56! - http:\\www.etudes.ru

44, MexmyHapoIHbI MaTeMaTHYeCKUil KOHKYpC «KeHrypy» - www.kenguru.sp.ru

45. Meroauka mpenojaBanus Maremaruku - http:\\methmath.chat.ru

46. Mup maTemaTudeckux ypaBHenwuii - http:\\eqworld.ipmnet.ru

47. MockoBcKas MaTeMaTu4ecKas OJIMMITHAJIA IIKOJIbHUKOB
http:\\Olympiads.mccme.ru/mmo/

48. OOpa3oBaTenbHbI MaTeMaTHueckuii caiT - http:\\www.exponenta.ru

Metoauyeckue ykazaHus AJ1sl 00y4arouXcs 10 0CBOCHUIO M CIHIIJIHHbI

26.Meronuueckre yKa3aHus A1 00Y4aroLIMXCsl MO BBIIOJHEHHUIO MPAKTUYECKUX padoT.

27. Mertoauueckue ykasaHus Il OOy4yarolUXCs 10 BBIMOJIHEHUIO  33JaHUN
CaMOCTOSITENIbHON PaOOTHI.
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