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1 O0mue MoJ10KeHU

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

Hacrosimass mporpamMma  y4eOHOM MUCHMIUIMHBI  yCTaHABIMBAaeT TPEOOBaHUS K
o0pa3oBaTeNbHBIM pe3yJbTaTaM U pe3yibTaTaM 00yUeHUs CTyACHTa U ONIPEAeIseT COACPKAHUE U
BUIbI YUEOHBIX 3aHATUI U OTYETHOCTH.

Pabouas mporpamma auctumiuael OIl. 09 MareMaTu4eckuii aHanu3 SBISIETCS YaCThIO
MIpOrpaMMbl OArOTOBKHU cneruanuctoB cpeaHero 3seHa (IIIICC3) pa3paborana B cOOTBETCTBUU
c benepaibHBIM rocy/1apCTBEHHBIM o0pa3oBaTeNbHBIM CTaH[IaPTOM CpeIHero
npodeccuoHansHOro obdpazoBanus mo cnenuanbHocT 09.02.12 TexHMUYeckast IKCIUTyaTalusl U
COIIPOBOXKICHUE WH(POPMAIMOHHBIX CHCTEM, YTBEPXKICHHBIM TMpHKa3oM MuHHCTEpCTBA
npocsemeHus Poccuiickoit ®enepannu ot 24.02.2025 Nel138 (manee — ®I'OC CIIO).

[IporpaMma siBIsIETCS YaCTHIO MPOTPaMMbI TIOJTOTOBKH CIIEIMATUCTOB CPETHETO 3BEHA 110
cneuuanbHocTd 09.02.12 TexHuueckas 3KCIUTyaTallsi U CONPOBOXKICHHE HH(POPMALMOHHBIX
CUCTeM M HarpaBieHa Ha popmupoBanus oomux (OK) u mpodeccrnonanpapix komnerennui (I1K).

@dakynpTeT CcpeaHero NpodecCHOHAIBLHOrO0 00pa3oBaHUs pealn3yeT MpPOorpaMMy
MOATOTOBKU CIEIUATUCTOB cpeaHero 3BeHa Mo crneruanbHocT (09.02.11 Pazpabotka u
yIpaBJIeHUEe NPOTrPaMMHBIM OOECleYeHHeM, O0ecleYrBaeT IUIAHUPOBAHUE, OPraHU3alMI0 U
npoBe/ieHNe 00ydeHUsI B COOTBETCTBUHU C TPEOOBAHUSAMU CIEAYIOMINX HOPMAaTHBHBIX aKTOB:

» @enepanbHblii 3ak0H 0T 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

[Topsimox pa3pabOTKKM MPUMEPHBIX OCHOBHBIX 00pa3oBaTEIbHBIX IMPOrpaMM CPEIHEro
npo¢ecCHOHATBLHOTO 00pa30BaHUsL, TPOBEACHUS UX IKCIEPTU3BI U BEACHUS PEECTpa MPUMEPHBIX
OCHOBHBIX 00pa30BaTeIbHBIX MPOTPaMM CpeaHero npodeccuoHanbHoro obpasosanus (Ilpukas
Munnpocsenienust Poccun ot 08.04.2021 No 153);

DenepallbHBbIN roCyAapCTBEHHBIN o0pa3oBaTeNbHBIN CTaHAapT CpEIHETO
npodeccuoransHOro obpazoanus mo crnenuanbHocT 09.02.12 TexHMYeckasl IKCIUTyaTarusl U
conpoBoxaeHne nHpopmannoHHsix cucreM (IIpukas Munmnpocsemenus Poccun ot 24.02.2025
Ne 138);

[lopsimox opraHuM3allud M OCYLIECTBICHHMS O0Opa3oBaTENbHOM JIEATENBHOCTH IO
o0pa3oBaTeNbHBIM MpOTpaMMaM CpeaHero mpodeccruoHanbHoro obpaszoBanus (IIpukas
Munnpocsenienust Poccuu ot 24.08.2022 Ne 762);

[Topsamox mpoBeAeHHs] TOCYAApCTBEHHOM WTOTOBOM aTTECTallMM IO 00pa30BaTeIbHBIM
nporpaMMam cpeaHero npogeccruoHansHoro odpasosanus (IIpukaz Munnpocsemenus Poccun
ot 08.11.2021 Ne 800);

[Tonoxxenue o mpakTudeckoi noaroroske odyuaronuxes (Ilpukaz Munobpuayku Poccun

Ne 885, Munnpocsemenust Poccuu Ne 390 ot 05.08.2020);



[Tepeuyens mpodeccuit pabounx, JOMKHOCTEH CITYKAIIUX, IO KOTOPBIM OCYIIECTBIISICTCS
npodeccuonanbroe odyuenue (IIpukaz Munnpocsemienus Poccun ot 14.07.2023 Ne 534);

[Tpuka3z Munnpocsemienust Poccun ot 17.05.2022 Ne 336 «O06 yTBep>KIACHUH TepedHen
npodeccuii U CHenuaTbHOCTeH CpeHero MmpodeccHoHAILHOTO O00pa30BaHMs M YCTaHOBICHUU
COOTBETCTBUSl OTHEJIbHBIX Mpodeccuil M CheuuanbHOCTEH cpeAaHero mnpodeccruoHalbHOTO
o0pa3oBaHMs, yKa3aHHBIX B JTHX IMEPEYHAX, MpodeccusM M CHEHHATBHOCTAM CpPETHEro
npogecCHOHAIBLHOr0 00pa30BaHMs, MEPEUHU KOTOPBIX YTBEpXKIEHBI MpUKa3oM MUHHCTEpCTBA
oOpasoBanus u Hayku Poccuiickoit deneparym ot 29 oktsiops 2013 . Ne 119 «O06 yTBepxkaeHun
nepevHeit mpodeccuii U CrennaTbHOCTEN CPeTHET0 MPodhecCHOHATFHOTO 00pa30BaHMSY,;

[lepeuens npodeccuii U cnenuasbHOCTENH CpeaHEro MPodecCHOHATBHOIO 00pa30BaHuUs,
peanu3anysi 00pa30BaTENbHBIX IMPOrpPaMM [0 KOTOPBIM HE JOMYCKaeTcsi ¢ NPUMEHEHUEM
UCKITIOUYUTEIFHO 3JIEKTPOHHOTO OOy4YeHHsI, JHUCTAHIMOHHBIX 0O0pa30BaTENbHBIX TEXHOJOTUI
(npuka3 Munnpocsemenust Poccun ot 13.12.2023 N 932).

Taxxke »dIeMEHTH TPOrpaMMbl MOTYT OBITh HCIHOJB30BaHbI B JIOMOJHUTEILHOM
npogeccruoHaIbHOM 00pa30BaHUU U B MPO(HECCHOHAIBHON MOATOTOBKE.

JlucuuiuinHa — peanu3yercs C TNPUMEHEHHEM JUCTAHIIMOHHBIX — 00pa3oBaTeIbHBIX
texHoznoruit (I0T), B T.4. B mporpaMmmax cMeIIaHHOTO O0y4YEeHUsI.

1.2 MecTO TMCUMIJIMHBI B CTPYKTYPe OCHOBHOM NMPo¢ecCHOHATBHOM
o0pa3oBaTe/IbHON NPOrpaMMblI

Jucrummmaa OIT. 09 Marematnueckuii aHanM3 OTHOCHUTCS OO0IIenpodecCHOHATbLHBIM
JTUCIUIUIMHAM U BXOAHT B MPO(hecCHOHaNbHBIN UK AUCHUILTNH. J[MCIUIIINHA IPenoaaéTcs B Ha
4 kypce B 7 u 8 cemectpax. Jucnumnuna OIL.10 «MaremaTnueckuil aHaiu3» 0Oa3upyercs Ha
LIKOJIBHOM Kypce «Aurebpa u Hadana aHanuza», [I1J[.01 Marematuka, peanusyercs
OJHOBpEMEHHO ¢ u3ydyeHueM aucuuiuiva OI1.13 «®unancoBas matematukay, OIl. 12 «JIluneitnas

anre6pa " aHAJIMTUYCCKAasA TCOMECTPUS).

1.3 Llesn 1 3a7aum y4eOHOI AU CHUNTHHBI

ens: dopMupoBaHue y CTYyJACHTOB KOMIIETEHIIMI B OOJACTH TPUMEHEHHUS METOJOB
MaTEeMaTHYECKOTO aHallM3a JUIsl PEIICHUs MPUKIAAHBIX 33a/a4 aHaau3a QyHKIUH, ONTUMH3AIUN
MPOIIECCOB W MAaTeMAaTHYEeCKOTO MOJACIHUPOBAHUA B MNPOGECCHOHATHHOM ESITCIBHOCTH
crenpanbHOCTH 09.02.12 TexHuueckas 3KCILTyaTamysli U COMPOBOXACHUE WH(OPMAIMOHHBIX
CHCTEM.

3agauu: B pe3yibTaTe U3YYEHUS JTUCHUIUIMHBI OOYYarONIMICS JOJDKEH OBJIAICTh
CIIEIYIOIUMH HaBBIKAMU:

— NPUMCHCHUEC TeOpI/Iﬁ MMpeaACIOB U HEMPECPBIBHOCTU JId aHAJIM3a MOBCICHUA (byHKIH/IOHaJ'ILHLIX

3aBUCUMOCTEH;



— BBIYHCIIEHUE TIPOU3BOJIHBIX (PYHKIUH OAHON W HECKOJNBKUX IMEPEMEHHBIX H MHTEPIPETAIHS UX
TEOMETPUYECKOTO U (PU3NIECKOTO CMBICIIA;

— pelIeHHe 3a7a4 ONTUMU3AIMK C UCIOIB30BAHUEM METONOB audhepeHIIMaTLHOr0 UCUNCIICHUS
JUTS TIOUCKA SKCTPEMYMOB;

— uccnenoBanre (QYHKIUN ¥ MOCTPOCHHE WX TOJHOTO aHalu3a (MOHOTOHHOCTH, BBITYKJIOCTB,
ACHUMIITOTHI, Pa3pPHIBHI);

— BBIYUCIICHUE HEONPEACNEHHBIX M ONpeACNEHHBIX WHTETrpajioB, NPUMEHEHHE WHTETPaIbHOrO
VCYHCIICHHUSI K PEIICHUIO IPUKIIAHBIX 33]1a4;

— TpUMEHEHHE METOJOB HWHTETPUPOBAHUS Ui pacuéra IUiomaaehd, OObEMOB U JAPYrHX
FEOMETPUYCCKUX U (PU3NUCCKUX BEIUYHH;

— paszjoxeHne (QyHKIUHA B CTEMEHHBIE PSABI M HUCIOIB30BAHHWE PSAAOB JUISI MPUOIMKEHHBIX
BBIYUCIICHUH U aHaTu3a (YYHKIIHH;

— OIpEeNeNeHNe CXOJUMOCTH YHCIOBBIX W (PYHKIMOHANBHBIX PINOB C TPUMCHEHHEM
COOTBETCTBYIOIIUX KPUTEPUEB;

— MOCTPOEHNE MaTEeMAaTUYECKUX MOJICTICH pealbHBIX MPOIIECCOB U SBJICHUA HA OCHOBE METOIIOB
aHaIn3a;

- BLI60p AJC€KBAaTHBIX METOJOB MATEMATUYCCKOro0 aHaiu3a g PpEeIICHUsA I[MOCTaBJICHHBIX

HpO(beCCI/IOHaHBHBIX 3aa4 U OIICHKA KOPPCKTHOCTH MOJYUCHHBIX PE3YJIbTATOB.

1.4 Ilnanupyemple pe3yabTaThl 00y4eHHs M0 AUCHUTIINHE

OK 01 Bribupatb
CIIOCcOOBI pelieHus 3aaa4
mpodecCuoHAIbHON

e TeIbHOCTH
[IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTCKCTaM

po(heCCUOHAIBHBIN U
COLIMANTBHBIN KOHTEKCT, B
KOTOPOM MPUXOAUTCS paboTaTh
U JKUTh
— CTPYKTypa IJIaHa JJIst
peleHHS 3334, AITOPUTMBI
BBITIOJTHEHUS paboT B
Mpo(heCCUOHATBHON M CMEXHBIX
obyacTax
— OCHOBHBIC UCTOYHUKHU
nH(OPMAIUHN U PECYPCHI IS
pelIeHus 3a71a49 /Ui npoodiemM
B IpOo(heCCHOHANTBHOM H/HITH
COITMAITLHOM KOHTEKCTE
— METO/BI pabOTHI B
po¢eCCHOHANBEHON M CMEXHBIX
cepax
MOPSIIOK OIICHKU PE3yNIbTaToB
pereHns 3aaa4 npoeCCHOHaIbHON

ACATCIIBHOCTHU

Kon
1 HaUMCHOBaHHUE YMmenns 3HaHusA
KOMITETEHLIMHI
— aKTyaJIbHBII — pacro3HaBaTh 3a1a4qy W/ WiId

mpobJieMy B MpoheCCHOHATBHOM
W/WITH COIMATbHOM KOHTEKCTE,
AHATM3UPOBATH U BBIICIATH €&
COCTaBHBIC YaCTH
— OTIPEeJIeIIATH TAITBI PEIICHHUS
3a]1a4M, COCTABIIATH IJIaH
JIEHCTBUS, PeaH30BbIBATh
COCTaBJICHHBI! IUIAH, ONPEIEIATh
HEOOXOIUMEBIE PECYPCHI
— BBIBJIATH U 9PPEKTUBHO UCKATh
nHGOPMAIUIO, HEOOXOTUMYIO IS
pelIeHus 3aa49u |/ Wid poOIeMbl
— BJIaJICTh aKTyaJIbHBIMU
MeTOJaaMu paboTHI B
Mpo(heCCHOHATBHON M CMEXKHBIX
chepax
OLICHUBATh PE3yIbTAT U
MOCJIEACTBUS CBOMX JI€UCTBUI
(caMOCTOSATENIEHO HITH C
MOMOIIbI0 HACTABHUKA)

OK 02 HMcnons3oBath
COBPEMEHHBIE CPENICTBA
[oucka, aHajan3a u
MHTEPIIPETALAN
MHGbOopMaluu, U

— HOMEHKJIaTypa
UH(QOPMAIIOHHBIX
HCTOYHUKOB, IPUMEHSEMBIX B
poecCuOHaIBHOMN
JeSITENIEHOCTH

— OIIpENeIATh 3aJauu JUIs IOUCKA
WHPOPMaIHH, TNIAHUPOBATh
Mpoliecc MoKucKa, BEIOUpaTh
HEO0XOMUMbIE HCTOYHUKHU
nH(pOpMaIIH




MH(POPMAaLMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJIHEHUS 32,144
npodeccroHanbHON
esITeIbHOCTH

— IIPUEMBI CTPYKTYPHPOBAHUS
uHQOpMaIIH

— ¢dopmar oopmIIeHHS
pe3yJbTaTOB MOMCKA
uHQOpMaIIH

— COBpPEMEHHEBIE CPeCTBa U
yCTpolcTBa HH(pOPMATH3AINHY,
MOPSIJIOK MX MPUMEHEHUS 1

— IporpaMMHoe o0ecrieueHne B
npodeccroHaIBHOI
JeATeTbHOCTH, B TOM YHCIIE
U POBBIC CPEIACTBA

— BBIIEIATH HanOoJee 3HaYUNMOE B
nepeyHe nH(opMaIuy,
CTPYKTYpUPOBATh NOITY4aeMYyIO
nH(popMaIuio, ohoOpMIATH
pe3ybTaThl IOMCKA

— OLICHMBAThH MPAKTHYECKYIO
3HAYMMOCTh Pe3yJIbTaTOB IIOMCKA
— IPUMEHATH CPECTBA
HHPOPMAITMOHHBIX TEXHOIOTHH
JUTSL PEUIeHUs PO ECCUOHANBHBIX
3aga4

— UCIIOJIb30BaTh COBPEMEHHOE
porpaMmMHoe obecreueHue B
npodecCHOHAIBHON e TETLHOCTH
— UCIIOJIb30BaTh Pa3IMYHbIC
nudpoBeIe cpeACTBa IS PEIICHUS
npodecCHOHANBHBIX 3a1a4

OK 03 IInanuposats u
[pean30BLIBATh
COOCTBEHHOE
mpodeccuoHanbHOE U
ITUIHOCTHOE Pa3BUTHE,
[peIPUHUMATEIHCKY IO
eI TCIILHOCTD B
podeccHoHaNbHOM
chepe, UCTOIb30BaTh
BHAHMSI 110 TIPABOBOM U
(hbrHaHCOBOM
FPaMOTHOCTH B
Pa3TMYHBIX KU3HESHHBIX
CUTYyaIHsIX

OIIPE/ENATh AKTYaJbHOCTh
HOPMATHBHO-IIPaBOBOM
JOKyMEHTAIIU B
npodeccnoHaIbHOM e TENFHOCTH;

- IPUMEHSATh COBPEMEHHYIO
HaY4YHYIO npogecCHOHANBHYIO
TEPMHHOJIOTHIO;

- OIIPEAeNATh "
BBICTPanUBaTh TPaeKTOpUHU
npo(heCCHOHATBHOTO Pa3BUTHSA U
camo00pa3oBaHHS;

- BBIIBJITH JOCTOMHCTBA U
HEJIOCTaTKH KOMMEPYECKOH HICH;

- OIIPEAeIATh
MHBECTHIIOHHYIO
IIPUBJICKATCIIBHOCTD
KOMMEpUYECKHX HJIeH B paMKax
npodeccnoHaIbHON AATETBHOCTH,
BBISABIIATH HCTOYHUKHU
(uHAHCUPOBaHHUS;

- TIpe3eHTOBaTh  UAEH
OTKPBHITUSL COOCTBEHHOTO Jena B
poheCCUOHANBHON e TeILHOCTH;

- OIpeeNsATh WCTOYHUKU
JIOCTOBEpPHOM MPaBOBOM
UHQOPMAITHIH;

- COCTaBJISITh Ppa3IUYHBIC
IPaBOBBIC JOKYMEHTBL;

- HaXOIUTb HWHTCPECHBIC
IMPOCKTHbIE HUACHU, TI'PaMOTHO UX
bopmynHpoBaTh "
JOKyMEHTHPOBAT;

— - OLICHUBATh
KHU3HECTIOCOOHOCTH MPOEKTHOM
UJIeH, COCTABIIAT TUIAH
POEKTa,

coziep)kaHue aKTyaJIbHOU

HOPMAaTHBHO-IIPaBOBOU
JOKYMEHTALINY;

- COBpEMCHHasA HaydHas U

podeCCUOHANTBHAS TEPMIHOJIOTHS;

- BO3MOXHBIE TPaeKTOPUH
MpoeCCUOHANBHOTO  Pa3BUTHS U
caMo00pa3oBaHUs;

- OCHOBEI
MpeanpUHUMATEIbCKON
NEeSITEeNbHOCTH, IIPaBOBOM U
(bmHAHCOBOI TPaMOTHOCTH;

- mpaBwia  pa3paboTKH
[Ipe3eHTalNY;

— - OCHOBHBIE 3Talbl Pa3padOTKA U
pean3aluy NpoeKTa;

OK 04 DddexTrBHO
B3aMOJICHCTBOBATL U
paboTaTh B KOJUICKTHBE U
KOMaH/1e

— [ICUXOJIOTHYECKHUE OCHOBBI
NEATENBHOCTH KOJUIEKTHBA
— IICUXOJIOTHYCCKHUC
0COOEHHOCTH JUYHOCTH

— OpraHHU30BEIBATH pabOTy
KOJIJIEKTHBA ¥ KOMAH/IBI

— B3aUMOJIEICTBOBAThH C
KOJIJIEraMH, PyKOBOACTBOM,




KIIHCHTaMH B XOJI¢
podeCcCHOHATBFHON IeATSILHOCTH

OK 05 OcyuiecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIMIO HA
FOCYAapCTBEHHOM SI3bIKE
Poccuiickoit ®eaepanuu ¢
yaéToM ocoOeHHOCTe!
COLIMATIBHOTO U
KyJIbTYPHOT'O KOHTEKCTa

— npaBuiia 0hOpMIICHHS
JIOKYMECHTOB

— IpaBHJIa MOCTPOCHUS YCTHBIX
COO0OIIeHHI

— 0COOCHHOCTH COIUATLHOIO U
KYJIbTYPHOTO KOHTEKCTa

— I'PaMOTHO H3J1araTb CBOU MBICJIU
1 0(OPMITATH JOKYMEHTBI TI0
npodecCHOHaTBLHON TeMAaTHKE Ha
rOCyJIapCTBEHHOM SI3bIKE

— MPOSIBIISITH TOJICPAHTHOCTH B
pabouyeM KOJIICKTHBE

OK 06

[[posIBAATE Ipa’kJaHCKO-
[TaTPUOTHYECKYIO
[TO3ULINIO,
IIEMOHCTPUPOBATH
OCO3HAHHOE

[TOBEJICHUE HA OCHOBE
TpagUIMOHHBIX
[POCCUICKUX
ITyXOBHO-HPABCTBEHHBIX
[ICHHOCTEH, B TOM YHCIIC C
[y4eTOM rapMOHM3ALUU
MEKHALMOHAIbHBIX U
MEKPEITUTNO3HBIX
OTHOILIEHU, TPUMEHSATH
CTaHJapThI

— YME€Tbh: OCO3HaHHO
MPOSIBIIATH TPAXKIAHCKO-
NaTPUOTUYECKYIO TIO3UIUIO B
y4eOHOH U COMAIbHON
JIESITENLHOCTH,
KOHCTPYKTHBHO
B3aNMOJICHCTBOBATH C
MPEJCTABUTENSIMU Pa3HbIX
KYJIbTYp U PEIIUTUH, a TAaKKE
MIPUMEHSATDH Ha MPAKTHUKE
CTaHJAPThHI
AHTUKOPPYILIMOHHOTO
MOBEICHHUS

3HaTh:
— coJiepKaHue TPaAULIMOHHBIX
POCCUMCKHX AyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH,
MPUHIMUIIBEI TapMOHHU3 AU
MEKHAIMOHAIBHBIX U
MCKPCIIMTUO3HBIX 0THOIH€HPII>1,
a TaKk)Ke MPaBOBbIE U ATUYECKHE
HOpPMBI aHTUKOPPYIIIHOHHOIO
MOBEJICHMS.

QHTUKOPPYILIHOHHOIO
[IOBEICHMSI

OK 07 CogeiicTBoBaTh — YMETb: IPUMEHSTh 3TH — 3HaTh: OCHOBHBIE ITPUHIIMIIBI
COXPAHEHHUIO 3HAHUS Ha IPAKTUKE IS Oepe’KIMBOro MPOU3BO/ICTBA,
OKpY XKaroIlei cpepl, MUHUMU3ALUN HETaTUBHOTO METO/Ibl pecypcocOepekeHus U
pecypcocOepeKeHuto, BO3/CICTBUS HA IIPUYMHBI N3MEHEHHUS KJIMMAaTa,

[IPUMEHSATH 3HAHUS 00
M3MEHEHUU KJIMMaTa,
[IPUHLIUIIBI OEPEKITUBOTO
[IPOU3BO/ICTBA,
ph(PEeKTHBHO AEHCTBOBATH
B Upe3BbIUaliHBIX
CUTYaLUsiX

OKPY’KaIOMIYIO Cpey,
palroHaIbHOTO
HCTIOJIb30BAHUS PECYPCOB U
3¢ (HeKTUBHBIX TEHCTBUN MpU
yTPpO3€ W BOSHUKHOBEHUU
aBapwii, MOKapOB U JPYTHUX
4ycC.

a TaKKe MpaBuJia OBE/ICHUS B
Ype3BbIUANHBIX CUTYALMSIX
MIPUPOJIHOTO U TEXHOTE€HHOI'O
XapakTepa.

OK 08 Wcnonb3oBaTh
cpencTBa GU3HUECKOU
KYJIBTYPBI JIJIs
COXpaHEHHS U
VKPETICHUS 3[JOPOBBS B
nporecce
podeccuoHaNbHOMI
NesITeTLHOCTH U

[0 IICPIKAHUS
HEO0OXO0AMMOTO YPOBHS
(buznueckoit
[10/IrOTOBJICHHOCTH;

YMETh:
— MPUMEHSTh KOMIUICKCHI
(bu3NYeCKUX yIpaxHEHUH ¢
y4E€TOM XapakTepa Oymaymien
npodeccroHanbHOM
JeSITeTbHOCTH, UCTIOJIb30BaTh
03/I0pPOBHUTEJbHbIC
TEXHOJIOTHH B PEIKUME
paboyero nHS U
MOJIICP)KUBATH
HEOO0XOIUMBIN YPOBEHB
(buzmveckoit hopmbl IS
o0ecreueHnst BBICOKOM
paboTocrmocoOHOCTH U
YCTOMYUBOCTH K

— 3HaTh OCHOBBI 3JTOPOBOTO
o0Opa3a KU3HHU, METOJIbI U
cpeacTBa GU3NIECKOI
KyJbTYPBI JUI IPOQUITAKTUKA
npodhecCHOHATBHBIX
3a00JICBaHUM, a TAKXKEe CIIOCOObI
KOHTPOJIS U OLIEHKU YPOBHS
buznIecKoit
IIOATOTOBJICHHOCTMH.




HeOIaronpusSTHBEIM
(hakTopam Tpyna.

2. CTpyKTYypa U coep:KaHue JMCIMIIIMHBI

2.1 O0beM yueOHON AMCUMIIMHBI U BUABI padoT

Buner yaeoHo# paboThl

O06bem yuebHOI paboTHI, Yac.

BCEro

B T. 4. IO CEMCCTpaM

7 8
Y4ebHast Harpy3ka 00yJaroIuxcst BCEro, B TOM YHCIIE: 234 108 126
JICKIIUU 24 12 12
MIPAKTUYECKUE 3aHATHS 106 52 54
KypcoBas paboTa - - -
caMoCToATeNbHAs paboTa 00yJaroIIXCs 94 42 52
KOHCYJIbTALIUU 4 2 2
MIPOMEKYTOUHAS aTTECTAIIHSI 6 - 6
DopMbI NPOMEKYTOUHON aTTECTALIUHI Hp., sx3ameH Hpyrasg | Ok3ameH

dopma

KOHTPOJIS




2.2 TemaTn4ecKuii MJIaH U CO/iepPKaAHMeE TN CUUILTUHBI

[IpenacTaBuTh TEMaTUYECKHH TUIAH U COACPIKAHUE JUCITUTUIMHBI B JOpME TAOTHIIBI:

Ne PacnpeneiieHue 4acoB dopmupyem Dopmbl
HaumeHoBaHue TeM
n/ (pasneos) Conep:xanue TeM (pa3aesioB) JI [P CPC bIe TeKyllero
n KOMIIeTeHIIH U KOHTPOJIsI
1 Tema 1. Bsgegenme B | BBenenue. OCHOBHBIE TOIOJIOTHYECKUE OMPEICIICHUS. 2 12 12 OK1 O, II3,KP
aHaIu3 Onpenenenus pyHKIHH, TochaeaoBarenbHocT. [Ipeaen OK2
nocnenoBaTenbHoCTH. [Ipenen dyHkmmm. Y cmoBus OK4
CylUIECTBOBaHUS Tpeziena. TeopeMbl 0 nmpenesnax. OKS5
«HeonpenenéHubie» BeIpaKEHU. «3aMedaTeIbHBIE) OK9
npeessl ¥ CIEACTBUS K HUM. DKBUBAJICHTHBIC
OeckoneuHO-ManbIe. TeopeMbl 00 SKBUBaJICHTHBIX
0OeCcKOHEYHO-MaJIbIX
2 | Tema 2. HenpepbIBHOCTh HenpepbiBHOCTH (GYHKLIUH B TOUKE U HAa OTPE3KE. 2 4 8 OK1 O, I13,KP
GbyHKIIH CaoiicTBa HeTIpepbIBHBIX (pyHKINH. Pa3pbIBeI hyHKITHH. OK2
OK4
OK5
OK9
3 Tewma 3. Omnpenenenne MPou3BOIHON (HYHKIIUHN B TOUKE. 4 22 8 OK1 O, I13,KP
JuddepennmansHoe I'eomeTpudeckuii ¥ 3JKOHOMUYECKUH CMBICIT OK2
ucuucieHne QyHKIUU Mpou3BoAHON. OCHOBHBIE TEOPEMBI OK4
OJTHOM TTepeMeHHOH muddepeHnnanpHoro euucienus. Juddepennnan OK5
(YHKIIUA U €T0 TEOMETPUIECKUI CMBICT. ACHMIITOTHI OK9
¢ynkuun. Uccnenoanue pynkuuu. [IpubnmxenHoe
BBIYUCIICHHE (QYHKIH OJTHON MEPEeMEHHOM.
[IpowsBoanbie 1 TUQGEpPSHINATBI BBICITHX MTOPSIKOB.
[TpaBuio Jlonutans. @opmyna Telnopa.
4 | Tema 4. Onpenenenue QyHKIMN HECKOJIBKUX MEPEMEHHBIX. 4 14 14 OK1 O, I13,KP
Huddepennnanpaoe [Tpumepsr. [Ipenen u HenpepsiBHOCTH §.H.11. CBOIiCTBA OK2
HCYHUCIICHHUE (PYHKITIH HETPEepBIBHBIX PyHKIHH. YacTHOE U TOJTHOE OK4
HECKOJIBKHX MEePeMEHHbIX | mpupamienue Gynkuun. YacTHele Mpon3BoIHbIE (.H.II. OK5
I'paguent u npousBoHas MO HampaBieHUIO. YacTHBIN U OK9
noytHEIH nuddepernuan ¢.H.11. [IpuMeHeHne TOTHOTO
muddepeHmana K npuOINKeHHOMY BEIYUCIICHUIO
¢ynkuun. YactHele Ipou3BOAHBIE U TG epeHIHATBI




BBICILIUX MOPSIAKOB. Teopema o nopsjke
g depeHIMPOBaHUs B CMEIIAHHBIX TPOU3BOIHBIX.
JlokadbHBIA U YCIIOBHBIM SKCTpEMYM ¢.H.II.

Tema 5. HTerpansHoe
HCYUCIICHHE

IlepBooOpasnas u e cBoiicTBa. HeonpenenéHHbIi
MHTErpajl, ero CBOMCTBA U FEOMETPUYECKUIN CMBICIL.
Mertoab! naTerpUpoBanus. MHTerpupoBanus ApoOHO-
palOHAIBHBIX, TPUTOHOMETPHYECKUX U
UppanruoHaNbHBIX QyHKIMNA. MHTErpHpOBaHme
muddepeHunansHOro OMHOMA.

OnpenenéHHblil HHTETpall U €ro TeOMETPUUECKUI
cMmbicit. CBOMCTBA ONpeneIEHHOT0 HHTETpaia. MeTo b
MHTETPUPOBAHUS B ONpeACIEHHOM HHTETpaJe.
I'eomeTpryeckue MpuIOKEHUS ONPENSIEHHOTO
nHTerpana. HecoOCcTBeHHBIC HHTETPANBI 1-TO M 2-TO
pona. MHTerpaiinl 1o 00JacT ¥ UX CBOMCTBA. JIBOHHON
MHTETpaJl ¥ ero CBoicTBa. Beiuncienne n1BoHHOro
UHTETpala B IEKapTOBBIX KOOPAHHATAX.
KpuBonuHeitHpIe KOOPAWHATHI Ha MIIOCKOCTH. SIKOOMaH.
Brruucnenue 1BOMHOTO UHTETpaIa B KPUBOJIUHENHBIX
KoopJuHaTax. TpOWHON MHTETpal U €ro CBOMCTBA.
KpuBonmHeliHbie KOOPAWHATHI B IPOCTPAHCTBE. 3aMeHa
IIEPEMEHHON B TPOMHOM MHTErpaJe.

32

30

OK1
OK2
OK4
OK5
OK9

O, I13,KP

Tema 6. Teopus psaoB

Yucnosslie psabl. HeoOxoauMeblii mpu3HaK CXOJUMOCTH
YHCJIOBBIX PSAAOB. PAIbI ¢ MOIOXKUTENBHBIMU YICHAMH.
JocraToyHsle IPU3HAKK CXOAUMOCTH. IIpu3Haku
cpaBHEHUs. 3HaKouepenytomuecs pspl. [Tpusnax
Jleiitbunua. 3HakonepeMeHHbIe psiibl. AOCOTIOTHAS U
YCIIOBHAS CXOAUMOCTH. PYHKIIMOHAIBHBIE PSABIL.
O6nacTs cxogumoctu. CreneHHsie psbl. Teopema
Abens. MaTepBan u paguyc cXoauMocTH. Psaab
Teinopa u Maknopena. [IpunoxeHust CTENEHHBIX PsIOB
K MPHUOIMKEHHOMY BBIYHCIICHHUIO 3HAUE€HUS (PYHKIINH,
onpeaengHHOro MHTEpBaIa, MPEAEIIoB.

22

22

OK1
OK2
OK4
OK5
OK9

O, I13,KP

Wtoro yacos:

24

106

94




2.3 PernnameHT pacnpeneieHust BUaA0B padort no aucuunianne ¢ 10T
JlaHHas IUCHMIUIMHA pealu3yeTcsl ¢ NPUMEHEHUEM JUCTAHIMOHHBIX 00pa30BaTENIbHBIX

texnonoruit (JJOT). Pacnpenenenue BuIOB yueOHOM pabOThl, (HOpPMATOB TEKYIIErO KOHTPOJIS

npencrasieHsl B Tabnuue 2.3:

Tabmuma 2.3 — Pacnipeenenne BUA0B y4eOHOU pabOThI M TEKYIIEH aTTeCTalluu

Buj yueOHoli padoThI

DopmaT NpoBeeHNs

O0LeM yacoB

Jlek1noHHBIE 3aHATUSA Yactruno ¢ npumenennem JIOT, 4

IIpakTrHueckue 3aHsaTus Yactruao ¢ mpumenenneM J1OT 17

CamocTosiTenpHas paboTa Yactuuno ¢ npumenenueM JJOT 2

Texymuii KOHTPOJIb Yactuuno ¢ npumenenueM JJOT B pamkax mpaxTudeckux
3aHATUI

DopMbI TEKYILIETO0 KOHTPOJIS

DopMaT npoBeAeHUs

Pemenne 3amau  u  pasbop
MPAKTHYECKUX KEHCOB

KonrakTHas ayautopHas pabora

Ormpoc

Yactuuno ¢ npumenenueM JOT

TectupoBaHue

Yactruuno ¢ npumeHenuem JIOT

HOCTYH K CUCTEME NJUCTAHIIMOHHBIX 06p&30BaTeHBHBIX mporpamMm OCYHIECTBIIACTCA KaKIbIM

00yyaroImuMcsi caMOCTOSITENbHO € JII0OOro yCTpoiicTBa Ha mopraie: https://sziu-de.ranepa.ru, B

COOTBETCTBUH C UX WHAWBUIYAIBHBIM MAPOJIEM U JIOTHHOM K JIMYHOMY KabuHeTy / mpoduitto.

Texyumuii KOHTPOJIb, IPOBOAUMBIN B CUCTEME JUCTAHIIMOHHOTO 00Y4YEeHHUsI, OLICHUBAETCS KaK
B CUCTEME JAUCTAaHIIMOHHOTO 00yUYeHHMs], TaK U MIperoiaBaTesieM BHe cUcTeMbl. JIOCTyI K MaTepranam
IIPEIOCTABIISIETCS B TEUEHUE BCETO CEMECTPA IO MEpE MPOXOKIAEHHS OCBOCHMsI TporpaMmsl. Jloctyn
K KaXJIOMy BHIY pabOT M KOJUYECTBO TOMBITOK HA BBINOJIHEHUE 3alaHHs MpPEJOCTaBIIACTCS
OTpaHMYEHHOE BpEMsl COIJIaCHO pErVIaMEHTY JUCHMIUIMHBL, OIyOJUKOBAaHHOMY B CHCTEME
JMCTaHIIMOHHOTO 00yueHus. [IpenogaBarenb OlleHUBAET BBIIOJIHEHHbIE 00yUYarOIUMUCS paboThI HE
no3jHee 14 paboumnx aHel nmociie OKOHYaHUS CPOKa BHITOJIHEHUS.

Ccplnka Ha 3JIEKTPOHHBIN KypC 10 TUCIMIIMHE IPEACTABIseTCs B Havaie 00yYeHHUs.

3 Marepuajabl TeKylIero KOHTPOJIS yCIeBA€MOCTH W NMPOMEXKYTOYHOH aTTecTaluu

o0y4yarommxcs

3.1 ®opMbI U METOBI TEKYLIET0 KOHTPOJISA YCIEBAEMOCTH M IPOMEKYTOYHOM

aTTrecTalvu 00y4aroImmuxcs

Jns Tekymiero KOHTPOJISI YCIEBAEMOCTH MCIOJIb3YIOTCS YCTHBIM, NUCbMEHHBIA U
MPAaKTHYECKU METOIbI B JOopMeE onmpoca, MPAKTHYECKHUX 321aHN U KOHTPOJILHBIX padoT.
dopma MPOMEKYTOYHON aTTecTalMy IO IUCIUIUIMHE 3a 7 ceMmecTp — Japyras ¢opma

KOHTpousist. MeTon KOHTpoist — nuddepeHIMpoBaHHbIA, OTMETKAa BBICTABISETCS B BUJE CpeaHEl


https://sziu-de.ranepa.ru

OTMETKH, KOTOpas BBIBOJUTCA HAa OCHOBE COBOKYIHOCTH TEKYIIMX OTMETOK, ITOJIyYEHHBIX
00ydJaronmMces 3a CEMECTP.

dopMa IPOMEKYTOUHOM ATTECTALMM IO JUCLUILIMHE 32 8 ceMecTp — 3K3amMeH. Merton
KOHTPOJIsl — YCTHBIH, B popMe cobeceoBaHMsl, BKIIOYAET B ce0sl MPOBEPKY TEOPETHUUECKUX 3HAHUI
U TIPaKTHYECKUX HABBIKOB B MMUChMEHHOM (hopme.

[lepen nocneqHUM IPAKTUYECKUM 3aHATHEM I10 IPEAMETY CIEAYET COCTABUTh CIIUCOK

BOIPOCOB, TPEOYIOMINX AOMOIHUTENBHOTO Pa3bsICHEHUS MTPENoJaBaTesieM Ha KOHCYIbTAllUU Mepet
IIPOMEKYTOYHON aTTECTALUEH.
[TpoMeXyTOUHBIN KOHTPOJL TMPOBOJUTCS B BHUAC dK3aMeHa B (hOpMe WHAMBHUAYyAIbHON Oeceisl
npenojaBarenss € KaxAbM oOydaromuMmcsa. [lpu  mpoBeseHHMH SK3aMeHAa 3K3aMEHYEMbIM
IIPEIaraeTcsi OTBETUTh HA JIBA TEOPETUYECKHUX BOIIPOCA U BBINOJHUTD JBA IPAKTUYECKUX 3aJaHUS B
COOTBETCTBUU C NPOUAEHHBIMA TEMAMHU.

HpI/I OTBCTC MPCHOAABATCIIb MOXKCET 3a/laBaThb HCCKOJIBKO AJOMOJJHUTCIIBHBIX BOIIPOCOB IO TCME U3

MEPCUYHA BOIIPOCOB, IMO3BOJIAIOIINX BBIACHUTL CTCIICHE OCBOCHUS MaTCpUalia 06y‘~IaI-OHII/IMC$I.

Kpurepun ouenuBannsi ¢opmM KOHTPOJIA TEKYLIEd U MPOMEKYTOYHON aTTeCTALMHU:

IToka3arean

Kpurtepun oueHuBanus

5 (oTAMYHO)

JeMoHcTpupyeT TIyOOKOE M BCECTOPOHHEE TOHMMAaHHE COJICPKaHUS
JUCHUIIIINHBI, CBOGOIIHO ONCPUPYET OCHOBHBIMU MOHATHAMHA U TCOPEMAMU,
croco0eH TNPUMEHATh H3y4YEHHBIE METOJBl K PEIIEHHI0 pPa3HOOOpPa3HBIX
3a/la4; CaMOCTOSTEIIbHO HM3y4aTh JIOMOJIHUTEIBHYIO JIMTEPATypy M
pacmmpsTe coOcTBeHHble 3HaHUA. [lpm Bemomaenuu Tecta:100-90%

IIpaBUJIBHBIX OTBETOB 3aJaHHI

4 (xoporo)

JleMOHCTpUpPYeT XOpOILUil YpOBEHb NOHUMAHUS COACPXKaHMUsI TUCLUIUINHBI;
BJaJle€T OCHOBHBIMH METOAaMH M HWHCTPYMEHTapueM; MPaBHIbHO
NpPUMEHSIET TEeOpeMbl M CBOMCTBAa NpH peEIIEHHH 3afad; CIOCOOEH K
CaMOCTOSITENbHOM pabore c yueOHbIM MaTepuanoM. llpu BBINOJIHEHUH

Tecta:89-75% npaBUIBHBIX OTBETOB 3aJaHUIN

3 (YAOBIETBOPUTETHHO)

JeMoHCTpUpyeT yIOBIETBOPUTEIBHBI YPOBEHb YCBOEHHS COJIEpHKAHUS
JUCLMIUIMHBI, 3HAET OCHOBHBIE OIPEAECIEHUS U TEOPEMbI, HO JIONMYCKAET
HETOYHOCTHM B WX NPUMEHEHHUH; C 3aTPyJAHEHUSMHU pEeIIaeT HETUIUYHbIC
3ama4un; TpeOyeT pYKOBOACTBA NPH BBINOJTHCHWH 3aJaHUi TOBBIICHHON

cnoxxaocTr. [Ipu Beimonaennu tecta: 74-50% mpaBUIIBHBIX OTBETOB 33JaHUN

2 (HEeYJOBIETBOPUTEIHHO)

HGMOHCTpI/IpyeT HEAOCTATOYHOC ITIOHMMAaHHUE COACPKAHUA JUCHUILINHEI, HE
BJIagCCT H606X0,I[I/IMLIM Ha60pOM 3HaHI/II\/’I; AOITYCKAa€T CYIIECTBECHHBIC

OIIMOKHU Ipu IPpUMCHCHUN METOAOB U TCOPEM; HE CIIOCOOCH CAMOCTOSTENBHO

13




pemarh Jake TUTOBBIC 3amadu. [Ipu BeimoHeHUn Tecta: 49% W MeHbIe

IIpaBUJIIBHBIX OTBETOB 3aJJaHHAI

3.2 OueHo4HbIe CPeCTBA TEKYIIero KOHTPOJIS yCIeBAeMOCTH 00y4aronXCs

TunoBble BOIIPOCHI, AJIA MMPOBECACHUSA OIIPOCOB:

1. @yukuus. OcHoBHBIE onpenenenus. Knaccudukarus.

2. lIpenen pyHkIuu.

3. [locnenoBarenbHOCTh. [Ipenen yncioBoi mocien0BaTeIbHOCTH.
4. beckoneuHo-maibie. TeopeMbl 0 6€CKOHEUHO-MaIbIX.

5. OAHOCTOPOHHHUE TIPEIEIbI.

6. TeopeMmsbl 0 ipeaenax.

TunoBble OLleHOYHbIE MaTepHAJbI O TeMe 1
TunosBoii Tect
1. KaKI/Ie n3 HpI/IBGI[eHHI)IX HHIKC BI)Ipa)KCHI/If/'I HC ABJIAKOTCA «HCOHpGZ[eIIeHHI)IMI/I))?

Do) 2] -] o ]

2. Boruucauts npenen

V(1 +3x2)-1

) x% + x3

1)-1 2) o 3) 3 415

3. Bebluucnuth npezgen

lim (1-x)tg>

2
D1 2)5 3) = 4) - o
4. Bpbluucauts npenen
. 2
Lim(1 + 3 tg2 x ) <t8°x
1)e3 2) 1 3) 0 4) e

TunoBble BOIIPOCHI IJII IMNCBMEHHOI'0 OIIpoca, TeMa 2

1) Chopmynupyiite onpenenenue GpyHKIUH, HEIPEPHIBHON B TOUKE.
14



1
2) UccnenoBaTh HAa HEMPEPHIBHOCTH (YHKITHIO y = arctg -
X
3) IocTpouth cxeMaTHYHO TpaduK 3TOH HYHKIIMHA B OKPECTHOCTH TOUKU X =0 .

4) MoxHO 1M yTBEp)KJaTh, YTO €CIM y (YHKIMH B TOUKE CYIIECTBYET Mpeaes, TO OHa
HerepBIBHa B 3T01>i TO‘-IKe? OTBCT TITOACHUTC HpI/IMCpaMI/I.

OTBeThI:

1- dynkus y=f(x) Ha3bIBaETCsl HEMPEPHIBHOW B TOUKE X=Xo , €CIIU

A) OHa onpez[eneHa B HCKOTOPOP’I OerCTHOCTI/I TOYKH Xo,

b) cymectByer npeaen pyHKUUU B 3TOU TOUKE,

B) iy f(x)=F=(x)o

2. lim arctgs = -Z% oo + lim arctgs =% % oo

i arctgz = - Mgy, arctgx =7

CrnenoBarenbHO, B Touke X=0 (HyHKIHS TEPIUT HEYCTPAHUMBIN Pa3phIB IEPBOTO POJIA.

v
>

Tunosoii Tect mo Teme 3
1. I[Ipon3BogHas GyHKIMH B TOUKE — 3TO:

1) pynkuus  2) yucio 3) BekTOp
15



2. [IpousBoiHas OKa3aTENbHON (YHKIIUN paBHA

1) nxn1 2) : 3) a*lna 4)a—x
x Ina

3. YcnoBue f{xo)<f(x) COOTBETCTBYET (GyHKIHH, KOTOpas
1) Bo3pacraer;

2) He yOBIBacT;

3) He BO3pacTaer;

4) yObIBaer.

4. CMmeHa 3HaKa NpOU3BOJHOM TMIPHU MEPEXOE Yepe3 TOUKY Xo

1) HEeOOXOAMMBIM;
2) HEOOXOIUMBIM U JOCTATOYHBIM;

3) 10CTaTOYHBIM;

4) HU TeM, HU APYTUM

5. IlpousBogHas QyHKIMH X + Y = arcsin X — arcsin’y paBHA

1-—1 1-—1
1 1-x2 1 1-x2
1) 1- 2) - 0 3)1- 4) — T
2 1+ W) 1-
,/1+x '_1-y2 \/1 x ,—1_y2
— 3.
6. IlpomsBoaHas GyHKINHU paBHA Y= tz 2t paBHa
x=t“+1
3t2-2 2t
2 -
1) » 2)3t“-2 3)2t 4) 322

7. Juddepennnan GyHKIHHA B TOYKE — 3TO
1) mpuparienue opauHaThl pyHKIUH

2) npupaiieHue abCIucChl KacaTelbHOM
3) mpowu3BOaHAs

4) npupalnieHre opAuHaThl KacaTeIbHON

16
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KonTposbHas pa6ora no teme 3

1. Haiitu npeaensr:

1 .
2.  MHccnenoBarh Ha HENPEPHIBHOCTH (DYHKIUIO y=-- [TocTpouTh CXeMaTU4YHO TpaduK 3TOM
x-
byHKUIHN.
. d
3. Haiitn =2
dx

a)y:@tgzx/g\/?c

0)y= (ln(x+ 1))"3
B)COSX + coSy =Xy
r)gy = a%l - c?s t;
x=alt- sint
IpakTnyeckas padora no reme 3
C nomompro anmekTpoHHbIX Tabmun EXCEL  HaiiTh Toukm skcTpeMyma (DyHKIIMU Ha

npomesxytke [0,1], ecu f(x) =x*+me 005 g(x) = x*+ m atctg(nx).

Tunosslie OLEHOYHBIE MaTEePHAJIBLI 10 TeMe 4
Tunosoii Tect
1. Onpenenuts GopMysTy YaCTHOTO IpHpaIeHUs (PYHKITUU IO apTYMEHTY X:
D) f(xoy0) = f(xo+ Ax,yo + Ay) — f(x00)
2)f(xo,y0) = f(xo+ Ax,y0) = f(x0,y0)
3)f(x0,y0) = f(x0,y0) — f(x0,y0 + Ay)

4)f(x0,y0) = f(x0+ Ax,y0) — f(x0Y0 + Ay)
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2. INonnerit muddepenman GyHKIUN IByX IEPEMEHHBIX PaBEH

af af af af af Jf

Haiitu nmumuee: ['paaueHT QyHKIUH — 3TO BEKTOP

. (df d
1)paBHbI —f,—
dx dy
2)IoKa3bIBAIONINI HAIIPAaBICHUE HAMCKOPEUIIETo pocTa (QyHKIHH
3)cBsI3aHHBIN C HIKCTPEMYMOM (DYHKITHH

4)HarpaBiIeHHbII 10 HOPMAJIH K IOBEPXHOCTH YPOBHS (QYHKIIUU

4. J1oCTaTOYHBIM yCIOBHEM JIOKAJIBHOTO dKCTpeMyMa (PYHKIUH JBYX MIEPEMEHHBIX SBIsETCS: 1)

fi=0 u fy=0

Fo £l
A It W 1>0
Noy Foy

o £l
MNeey F] <0

fo £l
4 # =0
Nfey oy

2
y - x-
5. Haiiti mpon3BOHYIO TI0 HampaBieHuto BekTopa | = {4;—3} nns yskimm z = =
xy

B Touke M (1;1)
1) 2 2)0 3) -2 4) 1

KonTpoabsHnas padora nmo teme 4

1)Haiitu rpagueHT u ero BenuuuHy B Touke M (3;4) anst pyHKkunu z =\/x2 + y2

2)Haiitn mpon3BoIHYTO 110 HanpaBJieHnto BekTopa [ = {3;3} nns dyHkuum z = arctg(xy) B Touke
M (1:1)

3,02
3)Haiitu npubnmkeHHoe 3HaYeHue (PyHKINH ,/8,01

dz c=et
4)BbIYucIuTh — eciii Z = arcsin(xy?);
) dt ( y )> — 4\/%

5)Haiity nokanbHbli o5kcTpeMyM  z = 3xy? — y3 — x?

z=2x%+ 3y?
x+y=1(x,y20)
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THNoBbIE OLIEHOYHBIE MaTepuaJibl 10 TEME 5

KonTposbHas paGora no teme 5

dx
L. f sin? (3x- 5)
2. [ x2e5dx

dx
M =rs

f 2x+5
—————aXx
3x2 +11x + 2

5. [Vxinxdx

x+1
6. dx
fx3+x2 2x

7J-COSX

sintx

Tunosblie olleHOYHBIE MATEPHUAJIBI 110 TeMe 6
Tunosoi Tect
1. Onpenenute 3HAKOYEPEAYIOUTUNACS PSIA;
D3+5+7+9+ -
2)3—=5+7—-9+ -
3)3+5-7+9+....

43-5-7—-9+4 -

3n+1
2. Kakoit IMMPU3HAK JIy4IIe MPUMCECHUTD AJIsI UCCICAOBAHUA CXOAUMOCTH psiaa 2:;20 1( on )

D)IIpuznak Hanambepa

2)IIpuznak Jleitbauia

3)Pagukanbubiil npu3Hak Kommn

4)1urerpansublii npusHak Komm

S)[IpusHak cpaBHEHUS

3. Ecnu crenennoit psin Zr‘l"’: 1x” CXOJIUTCS B TOUKE 8, TO B TOUKE X=3 PAJI:
1) cxoautcst abCONIFOTHO;

2) pacxoauTcs;
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3) CXOUTCS YCIOBHO.

4. Haittu o0nacth CXOJUMOCTH psizia 2 O%
1) x=0 2)x€ER 3) (-1;1) 4) [-1;1].
OtBeTnl:

1)-2  2)-3 3)-1 4) - 3

KonTpoasHasi pabora no teme 6

3n(x+4)"

1. Haiftu o61acTh CXOAMMOCTH psijia Z;fl’"_ o
- n

2. [Tonp3ysich paznokeHueM (QyHKIMH B sl MakiopeHa, BBIYUCIUTD MPee

. _kn(l-x)- sinx
lmzj >
X— X
3. Bbluucauth nOpuOIMKEHHO ONPENENEHHBIM  HHTETpaji, HUCIOIb3ys Pa3joKEeHHE

NOJIBIHTErpajbHON (pyHKIIMHU B psii MakinopeHa. OrpaHUYUTHCS ABYMS WIEHAMU paja.

0.5

cos x2 dx

5. Paznoxwuts pynkuuto B psg Oypoe

7, -m<x<0
-3,0<x<m

f) =

3.3 OueHovHbIe CpeICTBA MPOMEKYTOUHOM aTTeCTAMU 00y4aAIOIMXCH

IIpu peanuzanuu npomexxytounoil arrecraumu B D0/IOT moryT ObITH HCIOIB30BaHbI
cnenyromnme Gopmal:

1.Yerno B JIOT - B ¢hopMe yCTHOrO OTBETA Ha TEOPETUUYECKUE BOIMIPOCHI U PEILICHUs 3a1a4u
(keiica).

2. [Iucemenno B CHO ¢ NpOKTOPUHIOM - B (pOpMe MHCbMEHHOTI'O OTBETAa Ha TEOPETHUYECKHUE
BOIIPOCHI U peLICHUs 3a1auu (Keiica).

3. TectupoBanue B CJIO ¢ IpOKTOPHUHIOM.

Tunosbie Bonpochl Ha IK3aMeHe:

1. IlepBooOpazHas u €€ CBOMCTBA.
2. HeonpenenéHHblil UHTErpa, €ro CBOMCTBa U FEOMETPUUECKUNA CMBICTT.

3. CBoiicTBa HEONPEACIEHHOTO HHTETpaIa.
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4. MeTo/1bl HHTErPUPOBAHHUS B HEOTIPEAECIEHHOM UHTETpaJIe: HENOCPEACTBEHHOE UHTETPUPOBAHKE U
3aBejieHue 101 3HaK qudepennmana.

5. MeTroabl MHTErPUPOBAHUS B HEONIPEAECIEHHOM HUHTErpalie: 3aMEHa IEPEMEHHOM.

6. MeToabl MHTErPUPOBAHUS B HEONIPEACIEHHOM UHTETPAIe: UHTETPUPOBAHUE 110 YACTSIM.
7. PaznoxxeHne paloHalIbHOM Apo0u Ha mpocTeime Apoou.

8. MeTtoa pa3nokeHus TPaBUILHON palliOHATIBHON Ipo0U Ha CyMMY MPOCTEHIITNX IPOOEH.
9. NHTErpUpOBaHKE MPOCTEHIIINX PAIMOHAIBHBIX APOOCH.

10. MUaTerpupoBaHue HEKOTOPBIX UPPAITUOHATBLHBIX (YHKIIUI U TPUTOHOMETPUYECKUE MTOICTAHOBKH.
11. MaTETpripOBaHNE TPUTOHOMETPUIECKUX (PYHKITHIA.

12. urerpupoBanue quddepeHranrsHoro OnHoma.

13. Onpenenénnsiii uaTerpan. OCHOBHbBIE ONPEACICHUS.

14. CpoiicTBa onpeenEHHOIO UHTErpaa.

15. 'eomeTpuyeCcKuii CMBICI ONPEACIEHHOTO UHTETpaIa.

16. YcnoBus cyliecTBOBaHUS ONMPEAEIEHHOIO HHTErpaJIa.

17. MeToibl MHTETpUPOBAHUS B ONIPEIECIEHHOM UHTErpaje: 3aMeHa IEPEMEHHOM.

18. MeTo1bl UHTErpUPOBAHUS B ONIPEACIEHHOM UHTErpajie: MHTErPUPOBAHUE 10 YACTSIM.
19. HecoOcTBenHbIi nHTErpai 1-ro poga ¢ 6CKOHEYHBIMH MPEIEIaMu.

20. HecoOcTBeHHBIN HHTETpall 2-r0 pojia ¢ 0ECKOHEUHBIMU Pa3pbIBaMHU.

21. UuTerpansl mo obnactu. [Ipumepsl HHTErpasioB 1Mo 00IaCTH.

22. CBoiicTBa HHTETPAJIOB O 00JaCTH.

23. JIBoiiHoii unterpan. Onpenenenue. ['eomeTpuueckuii CMbICI.

24. Bpruucienue JBOMHOTO MHTErpaia B JEKapTOBOM CUCTEME KOOPIUHAT.

25. KpuBoauHelHbIE KOOpAUHATHI. SIkoOuaH.

26. 3amMeHa IepeMEeHHOM B IBOWHOM UHTerpaie. SIkobuaH B MOJIIPHON CUCTEME KOOPAUHAT.
27. BeluncneHue ABOMHOTO MHTETpaia B MOJSPHON CUCTEME KOOPIUHAT.

28. Tpoiinoit unrerpan. Onpeznenenue. ['eoMmeTpuueckuii CMbICII.

29. Bpruucienue TpoitHOTO UHTETpaja B IEKapTOBOM CUCTEME KOOPAUHAT.

30. DneMeHT MPOCTPAHCTBEHHOM 00J1aCTH B KPUBOJIMHEHHBIX KOOPAUHATAX.

31. 3ameHa nepeMeHHON B TPOMHOM MHTETpae.

32. Yucnossie psanbl. OCHOBHBIC OIPECICHHUS.

33. CBoOMCTBa CXOASAIIUXCS YUCTOBBIX PSIIOB.

34. HeoOxoauMbIif MPU3HAK CXOAMMOCTH YUCIOBOTO Psijia.

35. JloctarouHble IPU3HAKU CXOJUMOCTHU PSIIOB C MOJOKHUTEIbHBIMH YICHAMHU.

36. 3nakouepenytrouuecs psaasl. [Ipusznak JleiiOuua.
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

3HakonepeMeHHbIe psi/ibl. AOCONIOTHAS U YCIOBHASI CXOAUMOCTH.
OyHKIHOHATBHBIC Psiibl. OCHOBHBIC OTIPEICTICHUS.

Teopema AbGersi.

O06nacTh CXOAMMOCTH CTEIIEHHOTO psfa.

Pannyc cxoauMoCTu CTENEHHOTO psijia.

CBolicTBa CTENEHHBIX PSI0B.

Psagel Teitnopa u Maknopena. OCHOBHbBIE ONpeICTICHHUS.
Teopema o paznoxxenuu pyHKIMU B pan Teitnopa.

PaznoxeHre 0CHOBHBIX (DYHKITUI B CTETICHHBIC PSIBL.
Brprunciienue CTeneHHbIX pAIoB C 3aJJaHHOW MOTPENTHOCTHIO.
[IprMeHeHre CTeNeHHbBIX PSAAOB K MPUOINKEHHOMY BBIYMCIICHUIO 3HAUYEHUS (DYHKITUH.

HpI/IMeHeHI/IC CTCIICHHBIX PAAOB K HpI/I6J'II/I)I(eHHOMy BBIYHUCJICHUIO UHTCTpaJia.

TunoBbie KOHTPOJIbLHBIE 321aAHAS HA IK3AMEH:
1. BeIYuCIUTh HHTETpA :
f dx

w1 -x3

2. BBIYMCIUTh UHTETPAll

[xIn (1 - x) dx
3. Beruucnauth uHTErpa

dx

I G

dx
5-4sinx +3cosx

Vs
ﬁx-l)cosx(d]x
0
S
1+4x
2n+1)'

n=1

4. BeIuucnuTh UHTErpall

5. BeluucnuThs MHTErpan

6. BeruuciauTh UHTETrpal |

7. UccnenoBaTh CXOOUMOCTD psia

8. MccnenoBaTh CXOAUMOCTh psijia
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(o

p=ninn
9. Haiit 06;1acTh CXOAMMOCTH psijia
o0
E ' D"(x-1)"
n=1 2n
10. ITomeHATHh MOPSIAOK UHTETPUPOBAHUS
1. VW
,/c;ﬂyﬁ (ey)dx
0 y
11. Beluucinuts IBOMHON MHTErpall
2 Iny
/c:ﬂy / eXdx
1 0

12. BolyuciIuTh IBOMHON MHTErpall

J N1+ 32+ y?dxdy ,tae D - uetseprs xpyra x2 + y2 < 1

4.Meroanyeckne yKa3aHus AJIs1 00y4aOIUXCS M0 OCBOCHUIO 1M CHMILIHHBI

[Ipucrynas x uzydenuro nucuuruivibl Ol 10 MaTematuueckuil aHanu3, CTyAI€HT JOJKEH
03HAKOMHTHCS C coziepkaHueM TaHHOH «Pabodeit yaeOHOM mporpaMMbl TUCIUIUIAHBD) C TEM, YTOOBI
UMETh YETKOE MPeJCTaBIEHUE O CBOEH paboTe.

N3yueHue AMCHUIUIMHBI OCYLIECTBISETCS HA OCHOBE BBIIAHHBIX CTYACHTY MpPENoaBaTeiemM
pPEKOMEHJAUK TIO BBIMOJHCHUIO BCEX 3aJlaHWl, MPEAYCMOTPEHHBIX YYEOHBIM IUTAHOM H
MIPOTrPaMMOii.

B nepByto ouepenp HE0OOXOIUMO YSACHUTH 1IeJb U 33a4H U3y4aeMOU JUCIHUILTUHBI, OLICHUTD
00BeM MaTepuana, OTBeIEHHOTO ISl U3YYCHUS CTYJICHTAMH CaMOCTOSITENILHO, TI0J00paTh OCHOBHYIO
U JIOTIOJTHUTEIBHYIO JINTEPATYPY, BBISIBUTH HanOoJiee BaKHBbIC MPOOJIEMBI, CTOSIIKE IO BOIPOCaM
M3y4aeMOU JUCIUILINHBI.

Brinonnenue 3a1aHuii OCyIIECTBISETCS B COOTBETCTBUU C Y4EOHBIM IJIAHOM U TPOTPaAMMOA.
OHU JOKHBI BBIMOJHATHCS B COOTBETCTBUHM C METOJMYECKMMH PEKOMEHJALMSMHU, BbIIAHHBIMU
Mperno/iaBaTesieM, U MPEJACTABICHBI B YCTAHOBJICHHBIC MPEMOIaBATEIEM CPOKH.

N3yuas mepBOMCTOYHUKH, IE]I€CO00pa3HO KOHCIEKTHUPOBATh TOT MaTepHasl, KOTOPBIM He
coo00IIascs CTyAeHTaM Ha JIeKIHIX.

Ha 3aHATHAX TEKIIMOHHOTO U MPAKTHYECKOTO XapakTepa CTyAeHTaM JUIsl paboThl TpedyeTcs:

TeTpaab IS 3aIMCH JICKIIUN U 3aJaHUM.
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5 YueOHas autepatypa u pecypcbl HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH CeTH
«AHTepHeT»

OcHoBHasi IuTEpaTypa

1. Marematuka. AnreOpa 1 Hayajla MaTeMaTHYECKOTO aHayn3a. ba3oBeli ypoBeHb. YueOHOE
nocobue st CIIO : yuebHoe mocobue i 00pa30BaTENbHBIX OpraHU3alMi, pPeaNTu3yIOIIUX
o0Opa3oBaTeNbHbIC TPOrPaMMEI cpeHero mpodeccnonansHoro oopazosanus / 1. A. Anmumos, M. B.
Tkauéna, FO. M. Konsirus [u ap.]. — 2-e u3., crep. - Mockaa : [Ipocsemenne, 2025. - 561 c. — (Cepust
«Yueonuk CIIO»). - ISBN 978-5-09-127030-3. - Tekct : oanekrponnbii. - URL:
https://znanium.ru/catalog/product/2220393 (nara o6pamenusi: 04.08.2026).

2. Amumos III.A. Martematuka. AnreOpa ¥ Hayajga MaTeMaTHYECKOTO aHaliu3a : 0a30BbIN
YPOBEHB : yueOHOe mocobue st 00pa30BaTebHBIX OPraHU3alNN, PEATH3YIOITUX 00pa30BaTEIbHBIC
nporpammel CI1O / Amumos 11.A., TkaueBa M.B., Komsirua FO.M., - 3-e u3n. - M.:IIpocBemienue,
2026. - 559 c. - ISBN 978-5-09-138977-7. - Tekct : onekrponnbii. - URL:
https://znanium.ru/catalog/product/2267307 (nara obpamenus: 04.08.2026).

Jlono/HUTeIbHAS JIUTEPaTypa

3. CanmoBuuuas, M. B. MaremaTudeckuii aHanu3: ONpeAeNeHHBbIM WHTErpal : ydeOHoe
nocobwue Juist cpeHero npodeccnonansHoro oopazosanus / . B. Cagosuuyast, E. B. Xopormiosa.
— 2-e m3a., mepepad. m gom. — MockBa : MsmarensctBo IOpaiit, 2025. — 430 c. —
(ITpopeccuonanbuoe obOpazoBanme). — ISBN 978-5-534-20656-2. — TekcT : ANEKTPOHHBIN //
ObpaszoBarenbHas mnatgopma FOpait [caiir]. — URL: https://urait.ru/bcode/558521 (mara
obpamenus: 15.11.2025).

4. CapnosHuuas, M. B. Maremaruueckuii ananus. [Ipenen v HenpepbIBHOCTh (YHKIUU OJHON
NepEeMEHHOM : YU4eOHUK T cpeHero mpodeccuonanbHoro oopasoanus / M. B. Camosuuyas, T. H.
domeHko ; moxa obmel penakumeir B. A. Unpuna. — 2-e uzn., nepepad. u gon. — Mocksa :
WznarensctBo FOpaiit, 2025. — 115 ¢. — (IIpodeccuonanbuoe oopazoBanue). — [SBN 978-5-534-
08474-0. — Texkcr : snexktpoHHBIM // OOpazoBatenpHas taTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563768 (nara obpamienus: 15.11.2025).

5. XopoummioBa, E. B. MaTtematuueckuii aHanu3: HeOnpeAeaeHHbIN HHTerpal | y4eOHUK 1J1s
cpenuero npodeccronansaoro obpazosanus / E. B. XopommnoBa. — 2-e uzj., nepepad. u 1om. —
Mockasa : UznarensctBo IOpaiit, 2025. — 184 c. — (Ilpodeccnonansuoe odbpazoanue). — ISBN
978-5-534-06949-5. — Texkcrt : anmekTpoHHbIN // OOpa3oBarenbHas miatdgopma FOpait [calT]. —
URL: https://urait.ru/bcode/559326 (nara obpamenus: 15.11.2025).

6. Makcumona, O. J[. OcCHOBBI MaTeMaTH4ECKOrO aHajlW3a: YHUCIOBBIE pAIbI : yuyeOHOE
nocodue s cpemaHero mpodeccuonanbHoro obpazoBanus / O. JI. MakcumoBa. — MockBa :
NznarensctBo FOpaiit, 2022. — 100 ¢. — (ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-
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08227-2. — Tekct : snexTpoHHbI // OOpa3oBarensHas tuiatdgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/494347 (nara obpamenus: 15.11.2025).
6 MarepuajbHO-TexHHYecKass 0a3a, HHPOPMAINMOHHBbIE TEXHOJIOTUM, NMPOrpamMMHOe

ol0ecrieyenne 1 HH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

Peanuzanmst mporpaMMbl  TUCHMIUIMHBI — TpeOyeT Hamuyus ydeOHOro KaOuHeTa

«MaTeMaTH9YeCKHUX JTUCIIUITIHH.
ObopydosaHue yyebHo2o kabunema:
- MOCA/I0YHBIC MECTA 110 KOJIMYECTBY O0YUAIOIINXCS;
- pabodee MecTo mpenoaBaTens (CTol, cTyi, kKadenpa);
- KJIacCHast I0CKa ¢ TpeMst pabOvYUMH MOBEPXHOCTSIMH.

Texnuueckue cpedocmea 0byuenust - npe3eHMayuoHHoe 000pPyY008aHue:
- HarJIsIIHbIe TOCOOUS Ha UH(OPMAIIMOHHBIX CTEHIaX B ayAUTOPUU;
- HOYTOYK (KOMITBIOTEP) C TUIICH3NOHHBIM MPOTPaMMHBIM 00€CIICUCHHIEM;
- MyJbTHUMEIUAIIPOEKTOD;
- KOJIOHKH.

- MporpaMMHoe o0ecrnieueHrne — o(UCHBIN MakeT, miaTdopma i MPOBEIECHUS OH-JTalH 3aHITHH.

baswi aaHHblx, MH(Z)OpMaL;MOHHO-CanZGOHHble U nouckoevle cucniemnsl

1. OnektpoHHO-Oubmoreunas cucrema «IPR SMART» (CIIO) — URL:
https://www.iprbookshop.ru/;

2. DnexTpoHHO-0nOIMoTeuHast cuctema «Jlanp» — URL: https://e.lanbook.com/;

3. DnekTpoHHO-OnbroTeunas cucrema «iBooks» — URL: https://ibooks.ru/;

4. OnexkTpoHHO0-01OIMoTeuHast cuctema «ZNANIUM» — URL: https://znanium.ru/.
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