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PABOYAA NPOMrPAMMA YYEBEHOW OUCLUUNNUHBI
B1. 0.06 MaTtemaTuka

1. Koa n HaumeHoBaHue cneunanbHocTu: 04.05.01 PyHaameHTanbHasa U npukKnagHas
XumMmums

2. Cneunanusauus: oyHaaMmeHTarnbHas XxmuMmusa B npodeccmMoHanbLHOM obpa3oBaHUMn
3. KBanudumkauma BbinyckHuka: XumuK. NMpenogaBatenb Xummmn
4. ®opma obyUeHUs: oyHas

5. Kachenpa, oTBevalowias 3a peanmsauuio oUCLUMNINHLI: Kaceapa ypaBHEHUN B
YaCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEN

6. CoctaButenu nporpammbl: JlormHoBa EkaTtepnHa AnekcaHapoBHa, KaHaMAaT pusunko-
MaTeMaTU4eCKUX HayK, AOLEHT

7. PekomeHpaoBaHa: Hay4yHo-mMeTOAMYECKMM COBETOM MaTemMaTu4yeckoro cpakynbTteTa.
Mpotokon Ne 0500-03 ot 24.03.2022

8. YueOHbIN roa: 2023/2024, 2024/2025 CewmecTtpbl: 1,2,3,4



9. Llenu 1 3agayn y4e6HOM AUCLMNIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl 68115HMCs:

- ccopmmpoBaTb Yy obyyalowerocsa LEenoCTHOe MOHMMaHWe O MaTemMaTU4ecKon
ANCUMNIIMHE, YCTOM4YMBbIE MaTeMaTu4yeckue HaBblkM, Heobxoaumble ANs U3yYeHus
APYrMxX ANCUUNIINH NO CneunanbHOCTY;
- cdopmmpoBaTb CMOCOBHOCTb MNPUMEHEHUST MaTemaTudeckux opmanmMaMoB B
npodeccnoHanbHOW AeaTeNbHOCTH.
3adayu y4ebHoU OucyurnuHsbI:

- HAy4uTb peluaTb 3a4a4vn, COOTBETCTBYIOLLME YPOBHIO CIIOXKHOCTU U COAEPXKaHMIO Kypca
MaTeMaTuKu;
- chopmmpoBaTh LIENIOCTHOE NpeacTaBneHne 0 maTepuane Kypca,

- MO3HaKOMMWTb C ONpeaeneHnaMM 1 YTBEPXKAEHMAMM Kypca,

- Hay4nTb pelaTb TUNOBLIE 3a4a4n, COOTBETCTBYIOLLME KYpPCY MaTeMaTUKW.
10. MecTo y4ye6HOM AncumnnuHbl B cTpykTtype OOI: bnok 1, 6a3oBas yacTb.

Mpuctynaa «

N3y4eHunio AaHHOW  ONCUUNIINHDI,

obyvatowmecss [[OMKHbI  UMETb

TEOPETUHECKYIO N NMPAKTUYECKYHO NOAroToBKY Mo anrere 1N HaYanam aHanm3a, no reomeTpuu, T.

€. BJllageTtb MarteMaTtud4eCKMMmm 3HaAHUAMMN,

obueobpasoBaTenbHbIX YYPEXKOEHUSIX.

OucumnnuHa

«MaTtemaTtuka»

ABNAETCA

«AHanutndeckas xumus», « OpraHnyeckas XMMmus».

YMEHUAMU W HaBblKaMW,

nonyyeHHbIMn B

I'Ipeﬂ,LIJeCTByI-OLLl,eVI and ancumnnnunH

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs Mo AucuunnuHe/Moayno (3HaHUA, YMeHuUs,
HaBblKW), COOTHECEHHbIe C NMMaHupyeMbiMU pe3yribTaTaMu OCBOeHUs obpa3oBaTesibHOM
nporpamMmmbl (KOMMNETEHLUAMMU) U MHOUKATOPAMM UX AOCTUXKEHUS:

Kog HasBaHwne Kog(bl) WHankaTop(bl) MnaHMpyemble pesynbTaTbl 00y4eHus
KOMMeTeHL MM
OrK-4 CnocobeH OlK-4.1 | NcnonbayeT 3HaTb:  KOHUEeNTyanbHble OCHOBbl  METOOOB
nnaHnpoBaTb 0a3oBble 3HaHUA B | pelwleHuMs 3ajad B npegmMeTHon obnacTy;
paboTbl obnactu OCHOBHbIE MeToAbl [okasaTenbcTBa
XUMUYECKOM MaTemMaTuKu N | MmatemaTuyeckunx YTBEPXKAEHWN, MeToAbl
HanpaBfieHHOCTH, uU3unkn npu | 06paboTKM YNCIOBLIX BEMNYMH
obpabaTtbiBaTth U nnaHnMpoBaHUN
WHTepnpeTnpoBar paboT xumwuyeckow | YMeTb:  popmynvpoBaTb  yTBEpXOEHUS MU
b NOMNyY€eHHbIE HanpaBiEHHOCTK [oKa3blBaTb TEOPEMbI, OonpeaensiTb anroputM u
pe3ynbTaTbl C npaBuna peLlleHns 3agaym
NCMNonb30BaHNEM
TEOPETUYECKUX Bnagetb: TeopeTMyeckMMuM  nogxogamu K
3HaHUNA K co3faHuio MaTemMaTu4eCcKmnx mMoaenewu;
NPaKTUYECKNX HaBblkamu  paboTel B  MHPOPMALMOHHbLIX
HaBbIKOB COBPEMEHHbIX CUCTEMAX
peLlueHna OrllK-4.2 | O6bpabaTbiBaeT 3HaTb: cTaHOapTHble MeToabl anmnpoKcMMauun
MaTeMaTU4ECKMX OaHHble C | YACNEHHbIX XapakTepuctuk u obnactm wux
n pmsnyeckux NCNonb30BaHNeM NpUMeHeHus
3apay CTaHOapTHbIX
cnocoboB YMeTb: MpUMEHsITb  MeTodbl W noaxodbl
annpokcnmaumm MaTeMaTuKn AN pelleHns KOHKpeTHbIX 3adad
YNCNEHHbIX
XapaKTepucTuk Bnagetsb: HaBbIKaMK NMpaKTUYEeCKoro
ucnonb3oBaHns 0a3oBbIX 3HaHWA W METOAOB
MaTemMaTuKu
Orl1K-4.3 | UHTepnpeTtupyeT 3HaTb: OCHOBHbIe 3aKOHbI MaTtemaTuku,
pesynbTathbl mMaTemaTtumyeckmne mMozenu XUMUYECKMX
XUMUYECKMX npoLeccos
HabnoaeHun c
NCNonb30BaHNeM YMeTb: rpamMOTHO U MpaBUNbHO NPeacTaBnNATb
MaTeMaTU4eCKUX WU | CBOU pe3ynbTaThl
bm3nyeckmx
3aKOHOB n | Bnagetb: UCTOMHMKaMU MHOPMAaLIMK, HaBbIKAMU




npeacTaBneHun paboThbl c nutepaTtypowu,
crnocobamum nx

npod)eccuoHanbHON 4esTensHOCTH

CaMOCTOATENIbHOIo o6yquM;| HOBbIM 3HaHUAM W
npnmMmeHeHunqa B

MeTogamu

12. O6beM AUcUMNnHbLI B 3a4eTHbIX eguHuuax/yac. — 16 / 576.

Popma npOMe)KYTO‘-IHOﬁ aTTecTauunm 9K3aMeH, 9K3aMeH, 3a4eT C OLLeHKOWN, 3K3aMeH.

13. TpynoemkocTb No BUAam y4ebHon paboTbl

TpyooeMKoCTb
Bug yyebHol paboTbl Bcero Mo cemectpam
1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp
AyOnTOpPHbIE 3aHATUS 308 68 84 84 72
nekuum 138 34 34 34 36
B TOM 4ucne: npakTnyeckme 170 34 50 50 36
nabopaTopHble - - - - -
CamocTtosTenbHas paborta 160 40 24 60 36
B TOM 4mcre: kypcoBasi pabota - - - - -
(NpoekT)
dopma NpomexyTo4HOM aTTecTaymm 108 36 36 - 36
(ak3ameH — 36,36,36 yac.)
Utoro: 576 144 144 144 144
13.1. CopepxaHue QUCLUNIUHDI
Ne n/n HaumeHoBaHne CopepxxaHue pasgena gucunnimHbl Peanusauus
pasgena pasgena
ONCUMMITNHBI OVCUMNITUHBI
C NOMOLLbIO
OHMawnH-
Kypca, QYMK
1. Jlekuun
1.1 OnemMeHThI MaTtpuubl. OCHOBHbIE NOHATUSA. [leCTBUSA Hag MaTpuLamu. https://edu.vs
nuHeHon anrebpbl | Onpegenutenn. OCHOBHbIE NOHATUA. CBOWCTBA onpenenuTenen. u.ru/courselvi
ew.php?id=4
406
HeBbipoxaeHHble Matpuubl. OcHoBHble noHATUA.  O6patHas | https://edu.vs
mMatpuua. PaHr matpuubl. u.ru/coursel/vi
ew.php?id=4
406
CucteMbl nUHENHbIX ypaBHeHun. OcHOBHble MNoHATUSA. PelieHue | https://edu.vs
CUCTEM NUHENHbIX ypaBHeHUn. Teopema KpoHekepa-Kanennu. u.ru/coursel/vi
ew.php?id=4
406
PelueHne HeBLIPOXAEHHBIX NIMHENHBbIX cuctem. Popmynbl Kpamepa. | https://edu.vs
PelweHne cuctem nuHerHbIX YypaBHeHWA MeTogoM [aycca. | u.ru/courselvi
Cucrtembl NMHENHBLIX OAHOPOAHbIX YPaBHEHUA. ew.php?id=4
406
1.2 OnemeHTbl Bektopbl. OcHOBHble noHATUA. JlMHenmHble onepauun  Hapg | https://edu.vs
BEKTOPHOM BekTopamu. lNMpoekums BekTopa Ha ocb. PasnoxeHune BekTopa no | u.ru/coursel/vi
anrebpsbl opTaMm KoopauHaTHbIx ocer. Moaynb BekTopa. Hanpasnswwwme | ew.php?id=4
KOCuHyCbl. [lencTBuns Hag BEKTOpaMu, 3afaHHbIMU NPOEKLMAMM: 406
NVHENHble onepauun Hag BEKTOpaMu; pPaBEHCTBO BEKTOPOB;
KONNMHEeapHOCTb BEKTOPOB; KOOPAMHATLI TOYKM M BEKTOpPA.
CkansipHoe npov3BefeHne BEKTOPOB 1 ero CBOWCTBA. https://edu.vs
BekTopHOE npon3BeneHne BEKTOPOB U €ro CBOMUCTBA. u.ru/course/vi
CwmeluaHHoe nNponsBefeHne BEKTOPOB 1 €ro CBONCTBA. ew.php?id=4
406




1.3 AHanutunyeckas Cuctema KOOpAMHAT Ha NIIOCKOCTU: OCHOBHbIE MOHATUA; OCHOBHbIE | hitps://edu.vs
reomMeTpus Ha NPUNOXEHNA MeToda KOOpAMHAT Ha MMOCKOCTU; npeobpasoBaHus | u.ru/course/vi
NSIOCKOCTH CUCTEMbI KOOpAMHAT. ew.php?id=4

406
JInHum Ha nnockocTn. OCHOBHble MOHATUS. PasnnyHble ypaBHeHus | https://edu.vs
npsiMo Ha nnockocTn. OCHOBHbIE 3aZa4K C NPSIMOW Ha MITOCKOCTU. | u.ru/course/vi
ew.php?id=4
406
JivHun BTOpOro nopsigka Ha MNIIOCKOCTM: OCHOBHble NOHATUS; | https://edu.vs
OKPY>KHOCTb; 3nnunc; runepbona; napabona. u.ru/courselvi
ew.php?id=4
406

14 AHanutunyeckas YpaBHEHVs1 MOBEPXHOCTU M NWHUM B npocTpaHcTBe. PasnuuHble | https://edu.vs
reomMeTpus B ypaBHEHUA NnockocTM B npocTpaHcTBe. OCHOBHbIE 3ajaudnm C | u.ru/courselvi
npocTpaHcTBe MMOCKOCTbIO. ew.php?id=4

406
PasnuuHble ypaBHeHus npsamon B npocTtpaHcTBe. OcHosHble | https://edu.vs
3agaun ¢ npsmon B npocTpaHcTBe. OCHOBHbIE 3adayun € NPSIMON U | u.ru/course/vi
NSIOCKOCTbIO B MPOCTPAHCTBE. ew.php?id=4
406

1.5 BeegeHuve B MHoxecTBa. [eicTBuTenbHble 4ncna. YucnoBble npomexyTku. | https://edu.vs
MaTemMaTu4ecKui OkpecTHOCTM  TOYKM. ODyHKUMA: noHsATME  dyHKUMKW; rpadiuk | u.ru/courselvi
aHanus dyHKUMKM; cnocobbl 3agaHus YHKUUKM, OCHOBHble CBOWCTBa W | ew.php?id=4

XapakTepUCTUKM yHKUUK; obpaTHas 1 croxHas dyHKLUN. 406
Yncnosble nocnenoBaTenbHOCTH. Mpegen uncrioBon | https://edu.vs
nocnegosartenebHocTU. [peaenbHbIN Nepexos B HepaBeHCTBAX. u.ru/coursel/vi
Mpenen MOHOTOHHOWM OrpaHUYEHHOW NOCNeA0BaTENbLHOCTH. ew.php?id=4
406
Mpeoen dyHKkUMM B Touke M Ha GeckoHeuyHocTu. OaHocTopoHHue | https://edu.vs
npegensl. beckoHeyHo Gonblwas @yHkuusa. BeckoHedyHo Manble | u.ru/course/vi
dyHKUUKN: onpeaeneHuss U OCHOBHble Teopembl. CBaA3b mMexay | ew.php?id=4
dyHKUMeR, ee npegenomMm n 6eckoHeYHO Manon PyHKUKEN. 406
OcHoBHble  TeopeMmbl O npegenax  yHkumi.  [pusHakm | https://edu.vs
CYLLIECTBOBaHWs Npeaerios. u.ru/courselvi
ew.php?id=4
406
MepBbIi M BTOpOM 3amevaTtenbHble npegensl. Cnepcteus u3 | https://edu.vs
BTOPOro  3amedvartefibHOro npegena  yHkumn.  CpaBHeHue | u.ru/course/vi
GeCKOHEYHO ManbIX OYHKLMIA. DKBMBANEHTHble 6eCKOHEYHO Manble | ew.php?id=4
N OCHOBHbIE TEOPEMbI O HUX. 406
HenpepbIBHOCTb (yHKUMM B TOYKE U Ha MHoxecTtBe. Touku | https://edu.vs
paspbiBa QYHKUUM U uX knaccudpukaumsa. OCHOBHble TeopeMbl O | u.ru/course/vi
HenpepbIBHbIX  YyHKUMAX. Teopembl O CBOWCTBax yHKUMK, | ew.php?id=4
HenpepbIBHbIX HA OTPe3kKe. 406

1.6 OcHoBbl MpousBogHasa yHKUMU OeNCTBUTENBHOroO aprymeHTa. ®dusnueckun | https://edu.vs

auddepeHumansH | 1 reoMeTpuyecKuii CMbICITbl MPOU3BOAHON (PYHKLIMM B TOUKE. u.ru/coursel/vi

Oro ncymcneHuna

YpaBHeHUsi KacaTenNbHOW U HOPMaru K KpMBOW.

Cessb Mexagy AnddepeHUnpyeMOCTbI0 U HEMPEPLIBHOCTBIO
dpyHKUMK. [pomsBogHass CyMMbl, pasHOCTW, MNPOU3BEAEHUS W
YacTHOro cpyHkUMi. NMpom3BoaHast CITOXHOW M 0OpaTHOM OYHKLNNA.
Tabnuua Npon3BoAHbIX OCHOBHBIX 3JIEMEHTaPHbIX (OYHKLMA.

ew.php?id=4
406a

OuddepeHumpoBaHme OyHKUMA, 3aaHHbIX HesIBHO "
napameTpuyecKu. Jlorapupmuyeckoe  andpcpbepeHumpoBaHue.
MponsBogHble BbICWINX MOPSAAKOB  OYHKUMA, 3a0aHHbIX SIBHO,
HESIBHO W NapaMeTpuYeCcKu.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

OudbcbepeHumnan dyHKUMK: onpefeneHne U reoMeTpudeckuin
CMBbICH. OcCHOBHbIE TeopeMmsl o] audepeHuymanax.
OundbepeHumnans! BbICLUMX NOPSAKOB.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

HekoTopble TeopeMbl 0 AnddepeHumnpyembix PyHKLKUsX. TeopeMsl
Ponns, Koww, JlarpaHxa n cneactBus K HAM.

https://edu.vs
u.ru/coursel/vi
ew.php?id=4
406




MpaBuna Jlonutansa. PackpbiTe HeonpeaeneHHOCTEN PasfiMyHbIX
BMAOB.

https://edu.vs
u.ru/coursel/vi
ew.php?id=4
406

Heobxooumble M [OCTATOYHbIE YCNOBUA MOHOTOHHOCTU (DyHKUMK
Ha MHTepBane. JlokanbHble 3KCTpeMyMbl (PYHKLUIW: onpeaeneHuns;
HeobOXxoAaMMble U AOCTATOYHbIE YCIIOBMS NOKarnbHOrO 3KCTpPEMyMa
dyHKuuKn. Hamnbonbllee M HavMMeHblluee 3HaveHust QYyHKUUKM Ha
oTpeske.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

HanpasneHus BbINyknocTu rpaduka yHKummn. Toukn nepernba.
AcumnToTbl rpadmka dyHkumn. O6lwasi cxema wuccrnegoBaHus

https://edu.vs
u.ru/course/vi

dyHKUUKN 1 NOCTPOEHUA ee rpaduka. ew.php?id=4
406
®opmynbl  Tewnopa u MaknopeHa ana dyHkuun  ogHoro | https://edu.vs
OEeNCTBUTENbHOIO aprymeHTa. u.ru/coursel/vi
ew.php?id=4
406
1.7 HeonpepgeneHHubii | MNMoHATHE HeonpeaeneHHoro WHTerpana. CeorictBa | https://edu.vs
WHTErpan HeornpeneneHHoro WHTerpana. Tabnuua OCHOBHBbIX | u.ru/course/vi
HeonpeaeneHHbIX UHTerparnos. ew.php?id=4
406
OcHOBHblE MeTOAbl BbIMUCIEHWUS HeomnpedeneHHblx uHTerpanos: | https://edu.vs
HenocpeacTBEHHOIO WHTErpMpoOBaHUs; MNOACTAHOBKM W 3aMeHbl | u.ru/course/vi
nepemMeHHOW; UHTENPUPOBAHNSA MO YacCcTAM. ew.php?id=4
406
HekoTopble cBefeHus O paumoHanbHbIX QyHKUmMax. [OpobHo- | https://edu.vs
paunoHanbHble yHKUMW. MNMpocTenne paunoHansHble Apobu 1 ux | u.ru/course/vi
WHTEerpupoBaHue. ew.php?id=4
406
WHTerpupoBaHue paunoHanbHbIX Apobent. https://edu.vs
u.ru/course/vi
ew.php?id=4
406
MHTerpupoBaHme nppaumoHanbHbIX yHKLNNA. https://edu.vs
u.ru/course/vi
ew.php?id=4
406
WHTerpmpoBaHune TpuroHomeTpudecknx dyHkumin. «bepywmecsa» m | https://edu.vs
«HebepyLumnecsa» nHTerpansbl. u.ru/course/vi
ew.php?id=4
406
1.8 OnpeneneHHbIn OnpepneneHHbI MHTerpan kKak npegen wuHTerpanbHo cymmebl. | https://edu.vs
WHTerpan HekoTopble CcBOWCTBa onpeaeneHHoro WHTerpana. | u.ru/course/vi
FeomeTpuyeckun ©n  pusmyecknii  CMbICHbl  onpedeneHHoro | ew.php?id=4
nHterpana.®opmyna HetoToHa-llenbHuua. 406
OcCHOBHble CBONCTBaA ONpeaeieHHoro nHTerpana. https://edu.vs
OcHoBHble hopMyrbl U METOAbl AN BbIMUCHEHUS OnNpeaeneHHoro | u.ru/courselvi
WHTerpana. ew.php?id=4
406
HecobcTBeHHble  MHTerpanbl:  wHTerpanbl no ©eckoHeudHomy | https://edu.vs
NPOMEXYTKY WMHTErpupoBaHus; MHTerpanbl OT (PyHKUMA C ocobon | u.ru/course/vi
TOYKOW Ha OTpes3Ke UHTErpupoBaHus. ew.php?id=4
406
1.9 DyHKL MM dyHKUMKM OBYX NepeMeHHbIX. OCHOBHbIE NMOHATUSA U ONpeaeneHus. https://edu.vs
HECKOmNbKUX Mpenenbl yHKUUI OBYX nepeMeHHbIX. HenpepbiBHOCTb (PyHKLMM | u.ru/course/vi
nepemMeHHbIX OBYX nepeMeHHbiXx. CBoWcTBa  (YHKUWA, HenpepbiBHbIX B | ew.php?id=4
OrpaHU4EeHHON 3aMKHYTOM 0bnacTu. 406

YacTHble npon3BodHbIE NepBOro nopdnka (*)yHKLI,I/II/I HECKOJTbKNX
nepeMeHHbIX U nxX FGOMeTpI/I‘-IeCKI/IIZ cmMbIch. YacTHble npon3soaHbIe
BbICLLUUX NOPAOKOB.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OundpdbepeHunpyemocTs 1M nonHeln - audpcpepeHuyman  yHKUUK
HecKonbKuX nepemeHHbIX. AnddepeHunansl BbICLUMX NOPSAKOB.

https://edu.vs
u.ru/course/vi




ew.php?id=4
406

MpounsBoaHasa CNOXHOM (PYHKLMM HECKOSBKMUX NEPEMEHHbIX.
CBOWCTBO WHBapuaHTHOCTM OpMbl MOMHOro AuddepeHumana

https://edu.vs
u.ru/courselvi

nepBoro nopsigka pyHKUMM HECKONBbKMUX NepeMeEHHbIX. ew.php?id=4
406
OuddepeHumpoBaHme HesIBHbIX YHKUNA. YpaBHeHus | https://edu.vs
KacaTeNlbHOW MITOCKOCTM M HOpMaru K NOBEPXHOCTN. u.ru/course/vi
ew.php?id=4
406
OKCTpEMYMbI YHKLMM OByX nepemeHHbIX. OcHoBHble | https://edu.vs

onpeneneHus n NnoHATMs. Heobxoanmblie n OCTATOYHbIE YCMOBUSA
JIoKanbHoOro 3KCTpeEMyMa PyHKUUN OBYyX nepemMeHHbIX.
Hanbonbllee U1  HauMeHblluee  3HayeHWss  (PyHKUMM  OBYX
NnepeMeHHbIX B OrpaHUYEeHHOM 3aMKHYTOM 06nacTu.

u.ru/course/vi
ew.php?id=4
406

1.10 KpaTHble [BoviHon uHterpan. OCHOBHbIE NMOHATUSA 1 ONpeaeneHus. https://edu.vs
WHTerparnsl "eomeTpuryeckunin n muandecknii CMbICIbI ABOMHOIO UHTErpana. u.ru/coursel/vi
OcCHOBHbIe CBOWCTBA ABOWHOIO MHTErpana. ew.php?id=4
406
BbluncneHne gBOWMHOro MHTErpana B AeKapTOBbIX NpsiMoyrofibHbix | https://edu.vs
koopavHaTax. ®Popmyna 3amMeHbl MNEpPeEMEHHbIX B ABOWMHOM | u.ru/course/vi
WHTerpane. BbluncrieHne [BOWHOrO uWHTerpana B MNONSApHbIX | ew.php?id=4
KoopauHaTax. 406
TpowniHol nHTerpan. OCHOBHbIE MOHATUS U ONpeaeNeHus. https://edu.vs
"eomeTpmyecknin n pmnsnvecknin CMbICribl TPOMHOIO MHTErpana. u.ru/courselvi
OcCHOBHbIE CBOMCTBA TPOWHOrO MHTEerpana. ew.php?id=4
406
BbluMcneHne TpPoOWHOro MHTErpana B AekapToBbIX NpsiMoyronbHbIX | https://edu.vs
KoopauHaTax. u.ru/course/vi
ew.php?id=4
406
dopmyna 3ameHbl NepeMeHHbIX B TPOMHOM UHTerpane. https://edu.vs
BblunMcneHne TPOWMHOrO MHTErpana B UUIMHOPUMYECKMX U | u.ru/coursel/vi
chepmyecknx koopgmHaTax. ew.php?id=4
406
1.11 KpuBornuHerHble KpuBonuHeriHble nHterpansl neporo poga. OCHOBHbIE NMOHATUS. https://edu.vs
WHTEerpansl OcCHOBHbIE CBOWCTBA KPMBOMMHENHOIO MHTErpana no AnvHe Oyru. u.ru/course/vi
MpaBuna wu copmynbl Onsi  BbIMMCIEHUST  KPUMBOJIMHEWHOro | ew.php?id=4
WHTerpana nepsoro poja. 406
KpuBonuHeriHble nHterparnsl BToporo poaa. OCHOBHbIE MOHATUS. https://edu.vs
OCHOBHbIE CBOMCTBA KPUBOMMHENHOTO MHTErpana BToporo poaa. u.ru/coursel/vi
MpaBuna u copmynbl OnNs  BbIMUCNEHUS  KPUBOMNUHEWHOro | ew.php?id=4
WMHTEerpana BTOpPOro poja. 406
d®opmyna  Octporpagckoro-lpuHa. Ycrnosust  HesasucumocTu | https://edu.vs
KPVBOJTMHENHOrO WHTerpana BTOPOro poaa OT  nyTu | u.ru/course/vi
WHTErpupoBaHus. ew.php?id=4
406
1.12 KomnnekcHble MoHaTue n rpadmyeckoe 3o6pakeHne KOMMMEKCHbIX YNCET. https://edu.vs
yucna PasnnyHble GopMbl 3anmMcu KOMMNAEKCHbIX Yncen. u.ru/courselvi

ew.php?id=4
406

[JenctBuss Hag  KOMMIIEKCHBIMW  YUCramu,

anrebpaundeckon popme.

3aAaHHbIMU B

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

[enctBuss Hag  KOMMNMEKCHbIMK
TPUroHOMETPUYECKON hopMe.

Yyucnamu, 3agaHHbIMK B

https://edu.vs
u.ru/course/vi
ew.php?id=4
406




OudbpepeHuymnansH
ble YpaBHEHNS

O6wwme ceegeHusa o anddepeHUnanbHbIX YpaBHEHNUSX.
OunddbepeHumnansHble ypaBHEHUS NEPBOro MNOpsiika: OCHOBHbIE
MOHATMS W onpegeneHvus. Teopema O CyleCcTBOBaHUWA U
€[VHCTBEHHOCTM peweHuns 3agayn Koww. 3agaum, npusogdwime K
onddepeHumanbHbIM YPaBHEHUAM. YpaBHeHus c
pasgensoLwmmMmcs nepemMeHHbIMU. OpHopoaHble
onddepeHumanbHble ypaBHEHNS.

https://edu.vs
u.ru/coursel/vi
ew.php?id=4
406

JInHenHble guddepeHumnanbHble ypaBHEHUS NMepBOro nopsiaka wu
mMeToabl ux peweHus: W. bepHynnu v Bapuauum nNpou3BOSIbHON
noctosiHHon (JlarpaHxa). YpasHeHue A. bepHynnu.

YpaBHeHve B nonHbix AauvddepeHumnanax. WHTerpupyrowmin
MHOXUTENb.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OudpdepeHumanbHble ypaBHEHUS BbICLUMX MOPSAKOB: OCHOBHbIE
MOHATMS W onpegdeneHus. Teopema O CylWeCcTBOBaHUA W
€AWHCTBEHHOCTUN peleHua 3agavn Kowwu. [OuddepeHumansHble
ypaBHEHUS, JONycKalLmne NoHKEeHNe nopsigka.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

JInHenHble gudhdepeHumansHble YpaBHEHNS BbICLLMX NOPAOKOB.
JInHenHble ogHopoaHble andydepeHumanbHble YpaBHEHNS BTOPOro
nopsigka. CTpykTypa 1 HEKOTOpble CBOMCTBA UX OBLLMX PELLUEHNI.
JInHenHble ogHopoaHble AuddepeHUmanbHble YypaBHEHUs nopsaka
n.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

WHTerpupoBaHme nMHENHbIX OAHOPOAHbLIX AnddepeHumnanbHbIX
ypaBHEHUN BTOPOro nopsaka ¢ NOCTOAHHbIMU KO3 rUneHTamu.
WHTerpupoBaHne mnUMHENHBLIX OOHOPOAHbLIX AnddepeHumnanbHbIX
ypaBHEHWU nopsagka # € NOCTOSHHBIMU KO3 MeHTamu.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

JInHelHble  HeopgHopoaHble  AuddepeHumanbHble  ypaBHEHUA
BTOporo nopsigka. CTpyKTypa M HeKoTopble CBOMCTBa UX 0OBLUX
peweHun. MeTog  Bapuaumm  MNPOU3BOSIbHBIX  MOCTOSIHHBIX

(Jlarpanxa) pgna noucka 4vactHoro pewenuns JIHAY BToporo
nopsiaka. Teopema 0 CroXeHUU peLLleHn.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

WHTerpmpoBaHune JNINHEenHoro Heo4HOPOAHOro
OnddepeHLmansHOro ypaBHEeHUs BTOPOro nopsgka c
NOCTOSIHHLIMU KO3dhbMUMEHTAMM U MPaBOM YacTbio cneumanbHOro
BMAA. WHTerpupoBaHune JTINHEeNHOTrOo Heo4HOPOAHOro

AndbdepeHLmMansHOro  ypaBHeHUss n-ro nopsgka (m>2 ) c
NOCTOSIHHLIMU KO3dhbMUMEHTAMM U MPaBOM YacTbio cneumanbHOro
BMAa.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

1.14 | Yucnosble pagpl YucnoBsble pagbl: OCHOBHbIE NOHATUSA U onpeaeneHns. https://edu.vs
Psap reomeTpudeckon nporpeccumn. u.ru/course/vi
Heobxoaumblin NpuM3HaK CXO04MMOCTM YUCMIOBOTO psiaa. ew.php?id=4
"apMoHuyeckuin psa. 406
[ocTaTouHble NpuU3HaKM CXOOUMOCTU 3HAKOMOCTOSIHHbIX YMcnoBbIX | https://edu.vs
PSILOB: NPU3HAKM CpaBHEHUS; Npu3Hak Janambepa, pagukanbHbIi 1 | u.ru/course/vi
WHTerpanbHbI NpusHaku Kowin. ew.php?id=4
406
3HakouepeaytoLLmecs yncnosble paabl. [NpusHak JlenbHuua. https://edu.vs
O6wmn [ocTaTouHbI MPU3HAK CXOAMMOCTU 3HaKOMEpPEeMEHHbIX | u.ru/courselvi
YncroBbIX psgoB. ABConoTHas M ycrnoBHas CXOAMMOCTU YnUCIoBbIX | ew.php?id=4
psaoB. HekoTopble cBOMCTBA abCOMIOTHO CXOASALLMXCA PSOOB. 406
1.15 | CTeneHHble psabl dyHkumoHanbHble pagbl. CTeneHHble paabl. Teopema H. Abens. https://edu.vs
WHTepBan M pagnyc CXOAMMOCTWU cCTeneHHoro psga. CBoKcTBa | u.ru/coursel/vi
CTENeHHbIX PSIAoB. ew.php?id=4
406
PasnoxeHune dyHKUMIA B CcTeneHHble psabl (psgbl Tennopa u | https://edu.vs
MaknopeHa). u.ru/coursel/vi
ew.php?id=4
406
1.16 | Pagbl ®ypbe Mepuoaunyeckne dyHKLMK. Mepuoamnyeckne npoueccol. | https://edu.vs

TpuroHomeTpuyeckuin pag dypee. PasnoxeHune B pag dypbe 27 -
nepuoanyecknx cyHkumin. Teopema Oupuxne.

u.ru/coursel/vi
ew.php?id=4
406




PasnoxeHune B pag Pypbe YETHbIX U HEYETHbIX (PYHKLNNA.
PasnoxeHue B pag ®ypbe pyHKLMIA NPON3BONLHOMO Nepuoaa.

https://edu.vs
u.ru/coursel/vi

MpenctaBneHne pagom Pypbe HENEPUOANYECKON PYHKLMMN. ew.php?id=4
406
1.17 BeepgeHve B OnemeHTbl kOMOUMHaTopukn. Cry4variHble cobbiTua. [encteust Hag | https://edu.vs
TEOPUIO coObITUAMKU. BEposATHOCTL Cry4YanHoro cobbITus. u.ru/courselvi
BEPOSATHOCTEN ew.php?id=4
406
YcnoBHas BeEpPOSITHOCTb. BepoATHOCTb npousBegeHuss U cymmbl | https://edu.vs
coObITun. ®opmyna NosTHON BEPOATHOCTM. u.ru/courselvi
dopmyna baweca. ew.php?id=4
406
Cxema ucnbitaHui bepHynnu. ®opmyna bepHynnu. lMNMpegeneHble | hitps://edu.vs
TeopeMbl B cxeme bepHynnu. u.ru/course/vi
ew.php?id=4
406
OuckpeTHble cnydarHble BenuyuHbL. HenpepbiBHble cnyyainHble | https://edu.vs
BEINMYMHbI. YMCrOBbIE XapakTEePUCTUKM CyYanHbIX BEMUYNH. u.ru/course/vi
ew.php?id=4
406
2. TpakTnyeckue 3aHATUSA
2.1 OnemMeHThI MaTtpuubl. OCHOBHbIE NOHATUSA. [leCTBUSA Hag MaTpuLamu. https://edu.vs
nuHenHon anrebpbl | Onpegenutenn. OCHOBHbIE NOHATUA. CBOWCTBA onpenenuTenen. u.ru/courselvi
ew.php?id=4
406
HeBblpoxaeHHble Matpuubl. OcHoBHble noHATUA.  O6patHas | https://edu.vs
mMatpuua. PaHr matpuubl. u.ru/coursel/vi
ew.php?id=4
406
CucteMbl nUHENHbIX ypaBHeHun. OcHOBHble MNoHATUSA. PelieHue | https://edu.vs
CUCTEM NUHENHBbIX ypaBHeHUn. Teopema KpoHekepa-Kanennu. u.ru/coursel/vi
ew.php?id=4
406
PelueHne HeBLIPOXAEHHBIX NIMHENHBbIX cuctem. Popmynbl Kpamepa. | https://edu.vs
PelweHne cuctemMm nuHeNHbIX YypaBHeHWA MeTogoM [aycca. | u.ru/courselvi
Cucrtembl NMHENHBLIX OAHOPOAHbIX YPaBHEHUNA. ew.php?id=4
406
2.2 OnemeHTbl Bektopbl. OcHOBHble noHATUA. JlMHenmHble onepauun  Hapg | https://edu.vs
BEKTOPHOM BekTopamu. lNMpoekums BekTopa Ha ocb. PasnoxeHune BekTopa no | u.ru/coursel/vi
anrebpsbl opTaM KoopauvHaTHbIX ocei. Mopgynbe BekTtopa. Hanpaenswowme | ew.php?id=4
KOCWHyCbl. [lencTBus Hag BEKTOpaMu, 3afaHHbIMU NPOEKLMAMMU: 406
NVHENHble onepauun Hag BEeKTOpaMu; pPaBEHCTBO BEKTOPOB;
KONMNMHEeapHOCTb BEKTOPOB; KOOPAMHATLI TOYKM M BEKTOpPA.
CkansipHoe npon3BeneHne BEKTOPOB M €ro CBOMCTBA. https://edu.vs
BekTopHOE nponsBefeHe BEKTOPOB U ero CBOMCTBA. u.ru/courselvi
CmeluaHHOEe npon3BefeHne BEKTOPOB U ero CBONCTBA. ew.php?id=4
406
2.3 AHanutunyeckas Cuctema KoOOpAMHAT Ha NIIOCKOCTU: OCHOBHbIE MOHATUA; OCHOBHbIE | hitps://edu.vs
reomMeTpus Ha NPUNOXEHNA MeToda KOOpAMHAT Ha MMOCKOCTU; npeobpasoBaHus | u.ru/course/vi
NSI0CKOCTH CcUcTeMbl KoopauHar. ew.php?id=4
406
JInHum Ha nnockoctu. OcHOBHbIE NOHATUSA. PasnuuHble ypaBHeHus | https://edu.vs
npsiMo Ha nnockocTu. OCHOBHbIE 3afa4n C NPSIMOW Ha MITIOCKOCTU. | u.ru/course/vi
ew.php?id=4
406
JivHum BTOpOro nopsigka Ha MIIOCKOCTU: OCHOBHble NOHATUS; | https://edu.vs
OKPY>KHOCTb; annurc, runepbona; napabona. u.ru/courselvi
ew.php?id=4
406
24 AHanuTnyeckas YpaBHEHMS NOBEPXHOCTU U fIMHUN B MPOCTPaHCTBE. https://edu.vs
reomMeTpus B PasnnyHble ypaBHEHMWS MIIOCKOCTU B MPOCTPAHCTBE. u.ru/coursel/vi
npocTpaHCcTBe OCHOBHbIEe 3a1a4K C NNOCKOCTBLIO. ew.php?id=4

406




Pa3nnyHble ypaBHeHWsI NPAMON B NPOCTpaHCTBe.
OcHoBHble 3a4a4uum ¢ npsAmon B npocTpaHcTBe. OCHOBHbIE 3a4aum C

https://edu.vs
u.ru/coursel/vi

NPSAMOM M NAOCKOCTLIO B NPOCTPaHCTBE. ew.php?id=4
406
2.5 BeegeHuve B MHoxecTBa. [encTButenbHble 4ucna. YucnoBble npomexyTku. | https://edu.vs
MaTemMaTu4ecKkni OkpecTHOCTM  TOYKM. ODyHKUMA: noHsATME  dyHKUMKW; rpaduk | u.ru/courselvi
aHanus dyHKUMKM; cnocobbl 3agaHus YHKUUKM, OCHOBHble CBoOWCTBa W | ew.php?id=4
XapakTepucTukn oyHKUUKM; obpaTtHas u croxHas yHKLUN. 406
Yncnosble nocrnenoBaTenbHOCTH. Mpegen umncrioson | https://edu.vs
nocnegosaTenibHOCTU. [1peaenbHbI Nepexod B HepaBeHCTBaXx. u.ru/courselvi
lMpenen MOHOTOHHOM OrpaHMYeHHON NocneLoBaTENbHOCTH. ew.php?id=4
406
Mpemen dyHKUMKM B TOUke U Ha OeckoHevHocTn. OpHocTopoHHue | https://edu.vs
npeaensl. beckoHeuHo 6Gonblas dyHKUMA. BeckoHeyHo Manble | u.ru/course/vi
dyHKUMKN: onpeaeneHuss U OCHOBHble Teopembl. CBaA3b mMexay | ew.php?id=4
dyHKUMen, ee npeaenom n 6eckoHe4YHO Manon pyHKLKEn. 406
OcHoBHble  TeopeMmbl O npegenax  dyHkumi.  [MpusHakm | hitps://edu.vs
cywiecTtBoBaHus npegenoB. [lepBbid M BTOpPOW 3amedaTterbHble | u.ru/courselvi
npegensl. CneacTteuMs U3 BTOPOro 3amevartenbHoro npefena | ew.php?id=4
OYHKLNMN. 406
CpaBHeHMe OeCkoHeYHO Manbix yHKUMA.  JkBuBaneHTHble | https://edu.vs
0ECKOHEYHO Marble U OCHOBHbIE TEOPEMBI O HUX. u.ru/courselvi
ew.php?id=4
406
HenpepbIBHOCTb (YyHKUMM B TOYKE M Ha MHoxecTtBe. Touku | https://edu.vs
paspbiBa YHKUMK U uX knaccudpukaums. OCHOBHble TeopeMbl O | u.ru/course/vi
HenpepbIBHbIX  YHKUMAX. Teopembl O CBOWCTBax yHKUMK, | ew.php?id=4
HenpepbIBHbIX HA OTPes3kKe. 406
2.6 OcHoBbl MpousBogHasa yHKUMU OeNCTBUTENBHOrO aprymeHTa. ®dusnueckun | https://edu.vs
auddepeHymansH | 1 reoMeTpuyecKuii CMbICTbl MPOU3BOAHON (PYHKLIMM B TOUKE. u.ru/coursel/vi

Oro ncymcneHuna

ew.php?id=4
406

YpaBHeHVsi KacaTenbHOW UM Hopmanu K kpuBon. CBA3b Mexay
andepeHUnpyeMoCTbiO U HEMPEPLIBHOCTLIO (PYHKLINN.

https://edu.vs
u.ru/coursel/vi
ew.php?id=4
406

lMpousBogHass CyMMbl, pPasHOCTW, MPOU3BEAEHUS W YaCTHOrO
OYHKLNA.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

MponsBogHas cnoxHoW wn  obpatHoW  byHkumi.  Tabnuvua

MPOM3BOAHBLIX OCHOBHbIX 3fTEMEHTaPHbIX (PYHKLWIA.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OundepeHumnpoBaHme dyHKUMI, HesABHO "

napaMeTpuUYecKu.

3adaHHbIX

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

Jlorapudmunyeckoe gndbdepeHumpoBanme. NMponsBoaHbie BbICLLIMX
nopsiAKkoB (OYHKLMIA, 3a0aHHbIX ABHO, HESIBHO U MapaMeTpUYecKu.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

OuddepeHuman cyHKUMK:  onpedeneHe U reoMeTpuvecknit
CMbICH1. OcCHoBHbIE Teopemsl o] andpdepeHumanax.
OuddepeHumansl BbICLIMX NOPSLKOB.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

HekoTopble Teopembl 0 gnddepeHumnpyemblx QyHKUNEX. Teopembl
Ponnsa, Koww, larpanxa n cneacteus K HUM.

https://edu.vs
u.ru/coursel/vi
ew.php?id=4
406

MpaBuna Jlonutansa. PackpbiTe HeonpeaeneHHOCTEN pPasfiMyHbIX
BWAOB.

https://edu.vs
u.ru/course/vi




ew.php?id=4
406

Heobxoaumble M OOCTaTOYHbIE YCMOBUA MOHOTOHHOCTU (DYHKLMM
Ha MHTepBane. JlokanbHble 3KCTpeMyMbl (PYHKLUIW: onpeaeneHuns;
HeobOXxoaMMble U AOCTATOYHbIE YCIIOBMS NOKanbHOrO 3KCTpPEMyMa
dyHKuuKn. Hanbonbllee M HauMMeHbluee 3HaveHust QYHKUUW Ha
oTpeske.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

HanpasneHus BbINyknocTu rpaduka oyHKummn. Toukn nepernba.
AcuMmnTOTbI rpadmka pyHKUUK.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

O6Lwasn cxema uccnegoBaHus OYHKLMK U NOCTPOEHNSA ee rpadomka.

https://edu.vs
u.ru/coursel/vi

ew.php?id=4
406
®opmynbl  Tewnopa u MaknopeHa ana dyHkuun  ogHoro | https://edu.vs
OEeNCTBUTENbHOIO aprymeHTa. u.ru/coursel/vi
ew.php?id=4
406
2.7 HeonpepgeneHHubii | MNMoHATHE HeonpeaeneHHoro WHTerpana. CeorictBa | https://edu.vs
WHTErpan HeornpeneneHHoro WHTerpana. Tabnuua OCHOBHBIX | u.ru/course/vi
HeonpeaeneHHbIX UHTerpasnos. ew.php?id=4
406
OcHOBHble MeTOAbl BbIYUCIIEHUA HeomnpedeneHHbIX uHTerpanos: | https://edu.vs
HEenoCpeaCTBEHHON0 WHTErpMpoBaHns; MNOACTAHOBKM M 3aMeHbl | u.ru/course/vi
nepeMeHHON; MHTErPUPOBaHUA MO YacTaAM. ew.php?id=4
406
HekoTopble cBefeHus O paumoHanbHbIX QyHKumMax. [OpobHo- | https://edu.vs
paunoHanbHble yHKUMK. MNMpocTenne paunoHansHble Apobu n ux | u.ru/course/vi
WHTEerpupoBaHue. ew.php?id=4
406
VHTerpupoBaHue paunoHanbHbix gpoben (Yactb 1). https://edu.vs
u.ru/course/vi
ew.php?id=4
406
VHTerpupoBaHue paunoHanbHbix gpobeln (YacTb 2). https://edu.vs
u.ru/course/vi
ew.php?id=4
406
WHTerpupoBaHue uppaumoHanbHbix QyHKUNUA (HacTb 1). https://edu.vs
u.ru/course/vi
ew.php?id=4
406
WHTerpupoBaHme uppaumoHanbHbiX QyHKUNUA (HacTb 2). https://edu.vs
u.ru/course/vi
ew.php?id=4
406
WHTerpupoBaHne TPUroHOMeTPUYECKNX GOYHKLN. https://edu.vs
«bepywmeca» n «Hebepywmeca» MHTerpansoi. u.ru/course/vi
ew.php?id=4
406
2.8 OnpepneneHHbin OnpeneneHHbIi MHTerpan kak npegen uHTerpanbHoi cymmebl. | https://edu.vs

WHTerpan

HekoTopble CBOWCTBA onpegesnieHHoro
leomeTpuyeckun 1 (PU3MYECKUA  CMBICTIbI
uHterpana. ®opmyna HetotoHa-llenbHuua.

WHTerpana.
onpeaeneHHoro

u.ru/courselvi
ew.php?id=4
406

OcHOBHbIEe CBOMCTBA onpepernieHHoro nHterpana.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OcHoBHble hopMyIbl U MeToAdbl ANS BblMUCIEHMS OnpeaeneHHOro
WHTerpana.

https://edu.vs
u.ru/course/vi




ew.php?id=4
406

HecobcTBeHHble  MHTerpanbl: WHTEerpanbl Mo  6eckoHeYHoMy
NPOMEXYTKY WMHTErpupoBaHus; MHTerpanbl OT (PYHKUWUA C 0COoBOM

https://edu.vs
u.ru/courselvi

TOYKOW Ha OTpe3Ke UHTErpupoBaHus. ew.php?id=4
406
2.9 DyHKL MM ®PyHKUMKM OBYX NepeMeHHbIX. OCHOBHbIE NMOHATUSA U ONpeaerneHus. https://edu.vs
HECKOMbKNX Mpegenbl yHKUNMA OBYX NEepeMEHHbIX. u.ru/courselvi
nepemMeHHbIX ew.php?id=4
406
HenpepbIBHOCTb (PyHKUMM ABYX nepemeHHbix. CBoncTBa yHkumMK, | https://edu.vs
HenpepbIBHbIX B OFPaHUYEHHOM 3aMKHYTON obracTu. u.ru/course/vi
ew.php?id=4
406
YacTHble npou3BOAHbIE NepBOro nopsaka ¢yHKUMM Heckonbkux | https://edu.vs
nepemMeHHbIX N UX reOMeTPUYECKUIN CMbICH. u.ru/course/vi
ew.php?id=4
406
YacTHble NpoM3BOAHbIE BbICLLUMX MOPSOKOB. https://edu.vs
u.ru/course/vi
ew.php?id=4
406
OndpdepeHunpyemocte 1M nonHbin - guddcpepeHuman  dyHkumm | https://edu.vs
HeCcKomnbKUX nepemeHHbIX. dnddepeHunarnsl BbICLUMX NOPSAKOB. u.ru/courselvi
ew.php?id=4
406
MpounsBoaHasa CNOXHOM (PYHKLMM HECKONBKMUX NEPEMEHHbIX. https://edu.vs
CBOMCTBO WMHBapuaHTHOCTM ¢OpMbl MOMHOro AuddepeHumana | u.ru/courselvi
nepBoro nopsifika PyHKUNN HECKOMbKNX NEePEMEHHbIX. ew.php?id=4
406
OundcepeHumnpoBaHme HesBHbIX dYyHKUUA. YpaBHeHus | https://edu.vs
KacaTernbHOWN NNOCKOCTN N HOpManu K NOBEPXHOCTW. u.ru/coursel/vi
ew.php?id=4
406
OKCTpeMyMbl dyHKL MK OBYX NnepemMeHHbIX. OcHoBHble | https://edu.vs
onpegeneHus n noHATnsi. Heobxoanmble U OOCTaTOYHbIE YCMOBUS | U.ru/course/Vvi
NoKanbHOro aKCTpemMyma YHKUNN OBYX NEePEMEHHbIX. ew.php?id=4
Hanbonbwee ©n HaumeHbliee  3HadeHuss  yHkumm  OByx | 406
NepeMEHHbLIX B OFPaHUYEHHOM 3aMKHYTOIM 06nacTu.
210 KpaTHble [BoviHon uHterpan. OCHOBHbIE NMOHATUSA 1 ONpeaeneHus. https://edu.vs
WHTerparnsl "eomeTpuryeckunin n muandecknii CMbICIblI ABOMHOIO UHTErpana. u.ru/coursel/vi

OCHOBHbIe CBOWCTBA ABOWHOIO MHTErpana.

ew.php?id=4
406

BblumMcneHve OBOMHOrO MHTErpana B AekapToBbIX MPSMOYrofibHbIX
KoopauHaTax (dactb 1).

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

BblumcneHve ABOMHOrO uHTErpana B AeKapTOBbIX MPAMOYrOfibHbIX
koopauHaTax (4acTb 2).

https://edu.vs
u.ru/coursel/vi
ew.php?id=4
406

CDopmyna 3aMeHbl NepeMeHHbIX B OBOWHOM MHTErpane.
BbluncneHne gBonHOro MHTErpana B NonAapHbIX KoOpanHaTax.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

TponHon nHterpan. OCHOBHbIE MOHATUSA U ONpeaeneHus.
"eomeTpmyecknin n pmnsnvecknin CMbICribl TPOMHOIO MHTErpana.
OCHOBHble CBOMCTBA TPOWHOIO MHTErpana.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

BblumcneHve TPOMHOro MHTerpana B AeKapTOBbIX MPSMOYrofibHbIX
KoopauHaTax (4actb 1).

https://edu.vs
u.ru/courselvi
ew.php?id=4
406




BbluncneHve TponMHOro uHTerpana B AeKapTOBbIX MPSMOYrOfbHbIX
koopauHaTax (4acTb 2).

https://edu.vs
u.ru/coursel/vi
ew.php?id=4
406

dopmyra 3amMmeHbl NepeMeHHbIX B TPOMHOM MHTErpare.
BbluncrneHve  TPOWHOTO  WHTerpana B UWAVHAPUYECKMX
KoopavHaTax.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

BbluncneHne TpoOMHOro nHTerpana B cpepmnyecknx KoopanHaTtax.

https://edu.vs
u.ru/courselvi

ew.php?id=4
406
2.1 KpuBonuHenHble KpuBonuHeriHble nHterpansl neporo poaa. OCHOBHbIE NMOHATUS. https://edu.vs
WHTErpansi OCHOBHblE CBONCTBA KPMBOSIMHENHOIO MHTErpana no ArnvHe ayru. u.ru/coursel/vi
ew.php?id=4
406
MpaBuna u copmynbl Ans  BbluMCNEHUS  KpuBonuHerHoro | https://edu.vs
WHTEerpana nepBoro posa. u.ru/courselvi
ew.php?id=4
406
KpuBonuHeriHbie nHterparnsl BToporo poaa. OCHOBHbIE MOHATUS. https://edu.vs
OCHOBHbIE CBOWCTBA KPMBOSTMHENHOTO MHTErpana BTOporo poaa. u.ru/courselvi
ew.php?id=4
406
MpaBuna u copmMynbl Ans  BblYMCIEHUS  KpuBonuHernHoro | https://edu.vs
WHTerpana BTOpPOro poga. u.ru/course/vi
ew.php?id=4
406
d®opmyna  Octporpagckoro-lpuHa. Ycrnosusi  HesasucumocTu | https://edu.vs
KPVBOJTMHENHOrO WHTerpana BTOPOro poaa OT  nyTu | u.ru/course/vi
WHTErpupoBaHus. ew.php?id=4
406
2.12 | KoMmnnekcHble MoHaTue n rpadmyeckoe N306pakeHNne KOMMIIEKCHbIX YMCETT. https://edu.vs
yucna PasnnyHble GopMbl 3anmMcu KOMMNAEKCHbIX Yncen. u.ru/courselvi
ew.php?id=4
406
[enctBnss Hag  KOMMMNEKCHbIMW  Yucnamu, 3agaHHbiMu B | https://edu.vs
anrebpaundeckon popme. u.ru/courselvi
ew.php?id=4
406
[enctens Hag  KOMMNMEKCHbIMM  4ucramu, 3agaHHbiMum - B | https://edu.vs
TpUroHomeTpudeckomn opme. u.ru/course/vi
ew.php?id=4
406
213 | OuddepeHumansH | Obwue ceeaeHus o auddepeHumnanbHbIX YpaBHEHUSX. https://edu.vs

ble ypaBHEHUA

OunddbepeHumnansHble ypaBHEHUS NEpBOro MNOpsiika: OCHOBHbIE
NOHATUA W onpefeneHusi. Teopema O CyWeCTBOBaHUM WU
€[VHCTBEHHOCTU pelleHuns 3agayn Kowwn. 3agauum, npusogdwime K
onddepeHumanbHbIM YPaBHEHNAM. YpaBHeHus c
pasgensoLwmmMmcs nepemMeHHbIMU. OpHopoaHble
onddepeHumanbHble ypaBHEHNS.

u.ru/coursel/vi
ew.php?id=4
406

JInHenHble guddepeHumnanbHble ypaBHEHUS NMepBOro nopsiaka wu
mMeToabl ux pewenus: W. bepHynnu v Bapuauum nNpon3BOSIbLHON
noctosiHHon (Jlarpamxa). YpaBHeHne A. bepHynnu. YpaBHeHue B
nonHblx andpdepeHumnanax. MHTerpmpyoLwmm MHOXUTENb.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

OunddbepeHumnansHble ypaBHEHUS BbICLUMX MOPSAKOB: OCHOBHbIE
NOHATUA W ONpeneneHus. Teopema 0O cyLlecTBOBaHUA U
€ANHCTBEHHOCTU pelleHus 3agadn Kowwun. [OuddepeHumanbHbie
ypaBHeHUs, aonyckaroLme noHuxXeHue nopsaka.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

JInHenHble gudhdepeHumansHble ypaBHEHNS BbICLLMX NOPAOKOB.
JInHenHble ogHopoaHble AnddepeHumanbHble YpaBHEHNS BTOPOro
nopsigka. CTpykTypa 1 HEKOTOpble CBOMCTBA UX OBLLMX PELLUEHNI.
JInHenHble ogHOpPOAHbIE AnddepeHumnanbHble YpaBHEHUS Nopsiaka

https://edu.vs
u.ru/courselvi
ew.php?id=4
406




WHTerpupoBaHme nMHENHbIX OAHOPOAHbLIX AnddepeHumnanbHbIX
ypaBHEHU BTOPOro nopsifka ¢ NOCTOAHHbIMU KO3 DULMEHTAMN.
WHTerpupoBaHme nMHENHbIX OAHOPOAHbLIX AnddepeHumnanbHbIX
ypaBHeHU nopsaka 1 € NOCTOSHHbIMWU KO3(hULIMEHTaMMU.

https://edu.vs
u.ru/coursel/vi
ew.php?id=4
406

JInHeHble  HeopHopoAHble  AunddpepeHUnanbHble  ypaBHEHUA
BTOporo nopsigka. CTpykTypa M HEKOTopble CBOMCTBA MX OOLUMX
peweHun. MeTog Bapuaumm  NPOU3BOSIbHBIX  MOCTOSIHHBIX

(Jlarpanxa) pgna noucka 4vactHoro pewenuns JIHAY BToporo
nopsiaka. Teopema 0 CNoXeHU peLLeHUN.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

WHTerpupoBaHue NNHENHOro Heo4HOPOAHOro
onddepeHumanbHOro ypaBHeHUus BTOPOro nopsigka c
NOCTOSIHHLIMU KO3 MUMEHTAMM U NPaBOW YacTbio cneumanbHOro
BMAA. WHTerpupoBaHune JTINHEeNHOTro Heo4HOPOAHOro

andbdepeHLmMansHOro  ypaBHeHUss n-ro nopsgka (n>2 ) c
NOCTOSAHHBLIMWN KO3(PPULMEHTAMWN N NPaABOA YacTbio CneumanbHOro
BMaa.

https://edu.vs
u.ru/coursel/vi
ew.php?id=4
406

214 Yucrnosble pagbl UucnoBble psgbl: OCHOBHble MOHATUA W onpeaeneHus. Psag | https://edu.vs
reomeTpuyeckon nporpeccun. Heobxoaumbin NpusHak CXoAUMOCTM | u.ru/course/vi
4McnoBoro psga. MapmoHndecknin pag. ew.php?id=4

406
[locTaTouyHble MpU3HAKM CXOOUMOCTM 3HAKOMOCTOSIHHBIX YMcroBbIX | https://edu.vs
pSO0B: NPU3HaKM CpaBHEHWST; Npu3Hak Janambepa, pagukanbHbii 1 | u.ru/course/vi
WHTerpanbHbI NpusHaku Kowin. ew.php?id=4

406
3HakouvepeaytoLLmecs yncnosble paabl. [NpusHak JlenbHuua. https://edu.vs
O6wmn [ocTaTouHbIN MPU3HAK CXOAMMOCTU 3HaKoMnepeMeHHbIX | u.ru/courselvi
4ncroBbIX psaoB. ABConoTHasA M yCnoBHas CXOAMMOCTU YnUCroBbix | ew.php?id=4
psaoB. HekoTopble cBOMCTBa abCOMOTHO CXOOALLMXCA PSAOB. 406

2.15 | CteneHHble psabl dyHkuMoHanbHble paabl. CTeneHHble paabl. Teopema H. Abens. https://edu.vs
WHTepBan 1 pagnyc CXOAMMOCTW cTeneHHoro psaa. Ceowctea | u.ru/course/vi
CTeneHHbIX PsaoB. ew.php?id=4

406
PasnoxeHune dyHKUMIA B CcTeneHHble psabl (psgbl Tennopa wu | https://edu.vs
MaknopeHa). u.ru/courselvi
ew.php?id=4
406

2.16 | Pagpl ®ypbe Mepuopunyeckne dyHkumKn. MNeprnoanyeckne NpoLeccol. https://edu.vs
TpuroHomeTpuyeckuii pag ®ypee. Pasnoxenve B psg Pypbe 27 - | U.ru/course/vi
nepuoamnyecknx dyHkumii. Teopema dupuxrie. Z\S’éphp?id=4
PasnoxeHue B pag Pypbe YETHbIX U HEYETHbIX (PYHKLMNA. https://edu.vs
PasnoxeHue B pag ®ypbe pyHKLMIA NPON3BOMBLHOIO Nepuoaa. u.ru/course/vi
MpeacraBneHuve pagom Pypbe Henepruoanyeckon OyHKLMK. ew.php?id=4

406
217 BeeneHune B OnemeHTbl kKOMBUHaTopukn. Cny4varHble cobbiTua. Oencteus Hapg | https://edu.vs
Teoputo cobbITUAMU. BeposaTHOCTb Cry4YanHoro cobbITus. u.ru/course/vi
BEPOSATHOCTEN ew.php?id=4

406

YcnoBHas BeposTHOCTb. BeposiTHOCTb NpOU3BEAEHUS U CyMMbl
coObITun. dopmyna NosTHON BEPOSATHOCTM.
dopmyna baweca.

https://edu.vs
u.ru/courselvi
ew.php?id=4
406

Cxema ucnbitaHni bepHynnu. ®opmyna bepHynnu. lNpepenbHbie
TeopeMmbl B cxeme bepHynnu.

https://edu.vs
u.ru/course/vi
ew.php?id=4
406

OuckpeTHble cnyvanHble BenuYUHbL. HenpepbiBHbIE Cny4YariHble
BEMNNYUHbI. YNCNOBbIE XapakTepUCTUKN CryYariHbIX BENNYMH.

https://edu.vs
u.ru/coursel/vi
ew.php?id=4




406

13.2. Tembl (pa3aenbl) AUCUUNNNHBI U BUAbI 3aHATUN

Buapbl 3aHATUN (KONTMYECTBO YacoB)
Ne HaumeHoBaHue Tembl CaMOCTOSTENLHAS
n/n (pasgena) gucumnnvHbI Jlekumm | MNpaktnyeckne | JlabopaTopHbie pa6oTa Bcero
1 OneMeHTbl NIMHEHON anredpbl 8 8 - 10 26
2 | OnemeHTbl BEKTOPHOM anredpbl 4 4 - 6 14
3 AHanuTnyeckas reoMeTpusi Ha 6 6 ) 6 18
NIOCKOCTU
4 AHanuTnyeckas reoMeTpusi B 4 4 ) 6 14
NpOCTPaHCTBE
5 BeegeHve B matemaTnyeckui 12 12 ) 12 36
aHanu3a
6 OcHoBbl auddepeHLmanbLHOro 16 26 8 50
ncymcnenus
7 | HeonpepgeneHHbl HTErpan 12 16 - 8 36
8 | OnpeaeneHHbIN MHTErpan 6 8 - 8 22
9 DYHKLNM HECKOMBKMX 12 16 ) 18 46
nepemMeHHbIX
10 | KpaTHble nHTerpansl 10 18 - 22 50
11 | KpuBonuHerHble uHTErpansi 6 10 - 12 28
12 | KomnnekcHble yncna 6 6 - 8 20
13 OunddepeHumansHble 14 14 ) 14 42
ypaBHeHMS
14 | Yvcnosble psagbl 6 6 - 6 18
15 | CteneHHble psabl 4 4 - 4 12
16 | Pagel ®ypbe 4 4 - 4 12
17 BeeneHve B TEOpUio 8 8 ) 8 24
BEPOSATHOCTEW
Wtoro: 138 170 - 160 468

OCBOEHUIO AUCLUMUNINUHBLI: B
BuAbl y4yebHon paboTbl, Kak

14. MeToanyeckue ykasaHusi ans obyvarowmxcs no
npouecce npenogaBaHNsA AUCUUNIHBLI UCMONb3YIOTCHA Takue

NeKunn, npakTU4ecKMe 3aHATUS, a TakkKe pasnuyHble BuAbl CAMOCTOATENbHOM paboThl
obyvarowmxcda, Ha KoTtopyk oTtBogutca 160 dacoB. Ha nekuusax pacckasbiBaeTcs
TEeopeTMyeckun MmaTepman, Ha nNpakTUY4EeCKMX 3aHATUSX  pellarTcs  npuMmepbl Mo

TeopeTn4yeckomMy martepuany, NpoYMTaHHOMY Ha NeKUUsX.
Mpn n3dyyeHnn kypca «Matematmka» oby4varowmmcsa cnegyeTt BHMMAaTeNbHO cnywaTb m

KOHCNEeKTUpOBaTb Matepuar, nsnaraeMbli Ha ayguTopHbIX 3aHATUAX. [ns ero noHumMaHus m

Ka4yeCTBEHHOro YCBOEHUS pekoMeHayeTCcsa criefyoLlasa nocrneaoBaTesibHOCTb AeNCTBUMN.

1. lNocne kaxgon nekuun obydarwmmca pekomeHgyeTcs noapobHo pasobpaTtb
NMPOYMTAHHbIN TEOPEeTUYECKUA MaTepuan, BblyduTb BCe onpegeneHnss u opmynmpoBKu
TeopemMm, pasobpaTb nNpuMepbl, pelleHHble Ha nekumn. [lepen cneaylowen nekuunen
o6a3aTenbHO NOBTOPUTL MaTepuan npeablayLwen nekummn.

2. lNepean npakTnyeckum 3aHATUMEM 00s3aTenbHO MOBTOPUTH NEKUMOHHLIA MaTtepuan.
[Mocne npakTU4ecKoro 3aHATUSA euwe pa3 pasobpaTb PELUEeHHbIe Ha 3TOM 3aHATUM NMPUMEPHI.
Ecnn npu peweHun npumepoB, BO3HMKHYT BOMPOCLI, 00s3aTenbHO 3agaTb Ha cnegykouwem
NPaKTUYECKOM 3aHATUM UNN Ha NHAMBUAYANbHOW KOHCYNbTauumn npenogasaTernto.

3. lNpn NoaroToBKe K NPaKTUYECKMM 3aHATUSIM MOBTOPUTbL OCHOBHbIE MOHATUA NO TEMaM,
n3yuntb npumepsbl. Pewasa 3agayn, npeaBapuTenbHO MOHATb, KAKOW TeopeTU4ecKnin matepuan
HY)XHO ucnonb3oBaTb. HameTuTb NnNaH peweHusi, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTU4eckne 3agayun.

3. BoibpaTtb Bpema anst paboTbl ¢ nnTepaTypor No gucumnnuHe B ombnuoTteke.

CamocTosTenbHaga pabota ¢ y4ebHukamn, y4ebHbIMU NOCOBUSMN, HAYHHOW, CNPaBOYHOM
U NONynsapHOW nutepaTypon, mMaTtepuanamu nepuoguyveckux wusgaHum n pecypcamm cetu



Internet, ctatnctuyeckumn gaHHbIMK aBnAeTca Hambonee apeKkTMBHBIM METOAOM MOMYyYEHUS
3HaHMN, NO3BONSET 3HAYUTENBbHO akTUBM3MPOBATb MpoLEecC OBfageHuss WMHdoOPMaUnen,
cnocobctByeT 6Gonee rnybokoMy YCBOEHMIO M3y4yaeMoro marepuana, d¢opmMmupyet y
obyyaroLnXCcs 3aMHTepPecoBaHHOE OTHOLLEHWE K KOHKPETHOM npobreme.

CamocTosTenbHasa ydebHass OedATenbHOCTb CTyAeHTOB no aucumnnumHe «MartemaTtukar
npegnonaraet W3yyYeHMe pekoMeHAyemMon npenogaBaTeneMm nutepaTypbl NoO BOnNpocam
NPaKTUYECKNX 3aHATUIA, CaMOCTOATENbHOE OCBOEHWE MOHATUMHOrO annapaTa, BbINOSIHEHWE
AOMaLUHMX 3a0aHUN U NOArOTOBKY K TEKYLUMM aTTecTauunsm.

Bonpocbl NEKUWOHHbIX U NPaKTUYECKMX 3aHATMI OBCYyXOatTCa Ha 3aHATUAX B BuAe
YCTHOrO onpoca — WHAMBMAYanbHOro n pPOHTanbHoro. pu NoaroToBke K NEKUMOHHBIM U
NPaKTUYECKUM 3aHATUAM, OOy4valoMMcs BaXHO MNOMHUTb, YTO WX 3adadva, OTBevas Ha
OCHOBHble BOMPOCHI NflaHa 3aHATUS U OONOSMHUTESNbHbIE BOMPOCHI NpernofasaTerns, nokasaTb
CBOM 3HaHUSA M KPYros3op, yMeHuUe NOrm4yeckn NOCTPOUTb OTBET, BrafgeHMe MaTemMaTU4ecKum
annapaTtoM 1 MHble KOMMYHUKATUBHbIE HaBblKW, yMEHME OTCTanBaTb CBOK MPOGECCUOHANBHYIO
nosvumo. B xoge yCTHOro onpoca BbISIBMAKOTCA AeTanu, KOTOpble MO KakUM-TO MpUYMHAM
oKasanucb HeJOCTaTOYHO OCMBbICIIEHHBIMU CTYAEHTaMn B XoA4e y4eOHbIX 3aHATUA. TeM caMbiM
ONpPOC BLINOSIHAET BaXXHeWwMe oOy4vatoLLlyto, PasBUBAIOLLYIO M KOPPEKTUPYHOLY YHKLNN,
Nno3BONsSEeT CTyAeHTaM y4eCTb HegopaboTkn U n3bexaTtb UX NPu NOArOTOBKE K MPOMEXYTOYHbLIM
aTTecTauumam.

BbinonHsemble CTygeHTaMuM CaMOCTOATENbHO 3afaHua  nognexar nocrneayroLlen
npoBepke npenogasatenemM. Pe3ynbTaThl TEKYLUX aTTecTaumi y4mTbiBalOTCA NpenogaBaTenemM
npy NpoBeAeHN NPOMEXYTOYHON aTTecTauuu.

Kpome kypca B cucteMe «OMnEKTPOHHbIA YHUBEPCUTET» y4ebHO-MeToanyeckue
MaTepuarnbl, pekoMeHAyeMbIe K MCMOMNb30BaHMIO A5 NYYLEro yCBOeHUS Kypca pasmeLleHbl Ha
cante Kadpegpbl ypaBHEHMM B YaCTHbIX NPOU3BOAHbIX U TEOpUM BEPOATHOCTEN
http//:-www.kuchp.ru.

15. MNMepeyeHb OCHOBHOM W AOMNONHUTENILHOW NUTepaTypbl, PECYPCOB MHTEPHET,

HGOﬁXOAMMbIX Ana ocBoeHusa AnCumnniinHbl

a) OCHOBHag nuteparypa:

Ne n/n NCTOYHMK

Bnagumupckui, bopuc Muxannosuy. Matematuka. O6wimii kypc : y4eb. / b. M. Bnagumupckun, A. b.
lopcTko, A. M. Epycanumckuin .— Mocksa : JlaHb, 2008 .— 960 c. : un. ; 24 cm .— (Y4ebHukm ans
By30B, CneunanbHas nutepartypa) .— lNpeam. ykas.: ¢. 951-957. — [onyweHo MrUH1CTEpCTBOM
obpaszoBaHusa PO B kadecTBe yyebHuka And 6akanaBpoB eCTECTBEHHOHAYYHbIX HanpaBneHnn. —
Bubnvorp.: c. 948-950. — ISBN 978-5-8114-0445-2 .—
<URL:http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=634>.

Tyran6aes, A.A. OcHoBbl Bbiclen matematukn : / A.A. TyraH6aes .— Mockga : JlaHb, 2011 .— 490 ¢
2 .— (Y4ebHukmn gna sysos. CneumnansHasa nutepartypa) .— .— ISBN 978-5-8114-1189-4 .—
<URL:http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=2036>.

JlncunukuHd , Buktop TumodeeBny. Matematunka B 3agadax c pelleHusamu : y4eb. nocobue / B. T.
Jlvuenukun, WN. 1. Conosenunk .— Mocksa : JlaHb, 2012 .— 464 c. : un. — (Y4ebHukn ansa By30B.
3 CneunanbHas nuteparypa) — — ISBN 978-5-8114-1179-5 —
<URL:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2785>.

6) gononHuTenbHasa nuTepaTtypa:

Ne n/n McTouHUK

Jlynry K. H. Beicluas matematuka. PykoBoacTBo k pelueHuto 3agad. T. 1/ NlyHry K. H. , Makapos E. B
- Mocksa : PUSMATIINT, 2013. - 216 c. - ISBN 978-5-9221-1500-1. - TekcT : anekTpoHHbIn // ABC
1 "KoHCynbTaHT ctygeHTta" [canT]. - URL :
https://www.studentlibrary. ru/book/ISBN9785922115001 html (pata ob6paweHuns: 23.06.2021). -
Pexum gocTtyna : no NOANUCKe.

lMoypouYHbIEe MpakTU4Yeckme 3aHATMS MO BbICLIEN MaTeMaTtuke [ONeKTPOoHHbIA pecypc] : y4vebHo-
mMeToaudeckoe nocobue : [ANs CTyd. HenpogUIbHbIX MaT. CneuuanbHOCTEN, ANsl HarpaBleHUN:
05.03.01 - Teonorusa, 39.03.01 - Couwmonorusa, 04.03.01 - Xumus, 04.03.02 - Xumusa, cdusmka m
MexaHuka maTepuanos, cneuuwansHocTn 04.05.01 - dyHaameHTanbHas WM npuknagHas xumud] /
BopoHex. roc. yH-T ; cocT. A.C. PabGeHKo .— JneKkTpoH. TeKCToBble AaH. — BopoHex : M3gaTenbckuin
nom BI'Y, 2019 .— Barn. ¢ Tutyna akpaHa .— CBoboaHbI goctyn u3 uHtpacetu BI'Y .— TekcToBbivi



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7569&TERM=%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=634
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6774&TERM=%D0%A2%D1%83%D0%B3%D0%B0%D0%BD%D0%B1%D0%B0%D0%B5%D0%B2,%20%D0%90.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2036
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6774&TERM=%D0%9B%D0%B8%D1%81%D0%B8%D1%87%D0%BA%D0%B8%D0%BD%20,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A2%D0%B8%D0%BC%D0%BE%D1%84%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2785

dann — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-176.pdf,
https://math.vsu.ru/wp/?page id=937>.

BbluMcneHne npenenos, BblYMCNEHWE MPOU3BOAHBLIX (PYHKLMU OOHOrO MEpPEeMEHHOoro : y4ebHo-
mMeToaudeckoe nocobue ans cTtygeHtoB, obyuvarowmxcs no HanpaeneHuto 04.03.01 Xumus : [ans
ctyn. 1 Kypca xuM. gak. 04HO-3ao4HON hopMbl 06yYeHust, oby4datowmxcsa no HanpaeneHuto 04.03.01
Xumus] / BopoHex. roc. yH-T ; cocT. E.A. JlornHoBa .— BopoHex : BopoHeXckuii rocyaapCTBEHHbIN
negarormyeckun  yHmsepcutetr, 2015 .— 34 c¢. — bubmwmorp.: ¢.33. - <URL:
http://www.kuchp.ru/uploads/files/public/Files-K6KJzu5tXs.pdf, https://math.vsu.ru/wp/?page_id=937.>

JlormHoBa E.A. [MoBepxHOCTM BTOpOro nopsigka [OneKTpOHHbIN pecypc] : yvyebHo-meToguveckoe
nocobue : [ctygeHTam 1-ro k. xum. dak., udydarowmm gucumnnmHy C1.6.10 "MaTtemaTtuka" gns
HanpaeneHusa 04.05.01 - dyHaameHTanbHasa u npuknagHas xumus] / E.A. JlormHoBa ; BopoHex. roc.
YH-T .— OneKTpOH. TeKcToBble AaH. — BopoHex : N3paTtenbckuii gom BIY, 2018 .— 3arn. ¢ Tutyna
akpaHa .— CsobogHbli goctyn wn3 uHTpacetu BIY .— TekctoBble dannbl .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-205.pdf,
http://www.kuchp.ru/uploads/files/public/Files-ppETtYeS1P.pdf ,
https://math.vsu.ru/wp/?page id=937>.

Teopwusi, 3agaHusa U MeToguyeckne ykasaHus no pasgeny "KpuBble BTOporo nopsigka" : yydebHo-
MeToamyeckoe nocodme ans By3oB : [Ang cTyA. 1 K. reosn., UCT., U XUM. pak. 04HOM hopMbl 0BYYeHUs,
00y4. no HanpaeneHusam 020700 Meonorusi, 040100 Coumonorus, 020100 Xumusa, 020300 Xumus,
du3nKka 1 MexaHuka martepuanoB K no creuyunanbHocTn 020201 dyHaameHT. u npuknag. xumus] /
BopoHex. roc. yH-T ; cocT. : Jl.H. BapkoBa, J1.B. BespyykuHa .— BopoHex : BopoHexckun
rocyaapCTBEHHbIV neparorndyeckunn yHusepcutet, 2015 .— 34, [1] c. : nn. — Bubnuorp.: c. [35]. —
<URL: http://www.kuchp.ru/uploads/files/public/Files-IGjYuS;ji6J.pdf,
https://math.vsu.ru/wp/?page id=937>.

Teopwus, 3agaHna U MeToaMYeckne ykasaHus no pasgeny "Bekropbl. MNMpsimas Ha nnockoctu" : yyebHo-
mMeToauyeckoe nocobwue : [onsa ctyq. 1 k. BIY reon., uct., u xum. gak. o4Hon popmMbl 0ByveHUs no
HanpasneHuam 05.03.01Meonornsa,39.03.01 Coumnonorus, 04.03.01 Xumus, 04.03.02 Xumus, dursunka
N MexaHuka maTepmanos u no cneunansHoctn 020201 dyHaameHT. n npuknag. xumus] / coct. : J1.H.
Bapkoa, J1.B. bBespyuykuHa .— BopoHex : BOpOHEeXCKUN rocyaapCTBEHHbIN Medarormyeckum
YHUBEPCUTET, 2016 — 39 vc : wn. —  bubnuorp.: C. 38. - <URL:
http://www.kuchp.ru/uploads/files/public/Files-Y731IluW6MO.pdf,

https://math.vsu.ru/wp/?page id=937>.

MnockocTb U NpsiMasi MIMHUS B MPOCTPaHCTBE [QNEKTPOHHBIN pecypc] : ydebHo-MeTogmdeckoe
nocobue : [ansa cTyd. 1 kypca reon., UCT. U XUM. hak. o4HO hopMbl OOy4EHMs, ONst HAaNpaBeHUN:
05.03.01 - l'eonorus, 04.03.01 - Xumus, 04.03.02 _ Xumuns, pmsnka n mexaHmka matepuarnos,
39.03.01 - Couwmonorus, anga cneumansHocTn: 04.05.01 - dyHgameHTanbHag v npuknagHasa xumus] /
BopoHex. roc. yH-T ; cocT.: JI.H. BapkoBa, J1.B. be3pyykuHa .— OneKkTpoH. TeKCToBble U rpad.
naHHble .— BopoHex : NspaTtenbckuii gom BI'Y, 2019 .— 3arn. ¢ Tutyna akpaHa .— CBO60AHbIN
noctyn u3 uHtpacetu BI'Y .— TekcToBbIN hann .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-02.pdf, https://math.vsu.ru/wp/?page_id=937>.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHblie pecypebl UHTEPHET)™:

Ne n/n Pecypc
1 http://www.lib.vsu.ru - anekmpoHHbIl kamanoz 3H6 BI'Y
2 http://www.kuchp.ru — anekmpoHHbIl calim kaghedpb! ypagHeHUl 8 YaCMHbIX MPOU3BOOHbIX U meopuu
8eposimHocmel, Ha KOmOopOM pa3Meuw,eHbl Memodudyeckue u3daHus
3 https://biblioclub.ru/index.php?page=book _blocks&view=main_ub — OB6C «YHuBepcuretckas
OumbnnoTeka oHNanH»
4 https://edu.vsu.ru/ — obpasoBaTenbHbI NopTan «3NeKTPOHHbIN yHMBepcuteT BI'Y»/LMC Moodle

16. MNMepeyeHb y4eOHO-MeTOaANYECKOrO ob6ecnevyeHUs ANt CaMOCTOATEeNIbHOM paboTbl

Ne n/n

NcTouyHMK

Jlynry K. H. Beicluas matemaTuka. PykoBoacTBo k pewleHuto 3agad. T. 1/ Jlynry K. H. , Makapos E. B -
Mockea : PUBMATIINT, 2013. - 216 c. - ISBN 978-5-9221-1500-1. - TekcT : anekTpoHHbIn // OBC
"KoHcynbTaHT cTtyaeHTa" : [canT]. - URL : https://www.studentlibrary.ru/book/ISBN9785922115001.html
(nata obpalleHus: 23.06.2021). - Pexxum gocTyna : no nognucke.

[MoypoyHble NpakTuyeckne 3aHATUSA MO BbICLLIEN MaTeMaTuke [QNeKTPOoHHbIN pecypc] : y4ebHo-
MeToamndeckoe nocobue : [Ana cTya. HenpodunbHbIX MaT. cneumansHOCTEN, A4S HanpaBneHun:
05.03.01 - l'eonorwus, 39.03.01 - Counonorus, 04.03.01 - Xumus, 04.03.02 - Xumusi, pusmka un
MexaHuKka maTepuanos, crneymanbHocTn 04.05.01 - dyHgameHTanbHas U npuknagHast xmmums] /
BopoHex. roc. yH-T ; cocT. A.C. PAbGeHKO .— OneKTpoH. TEKCTOBblE AaH. — BopoHex : M3gaTtenbckui
nom BI'Y, 2019 .— 3arn. ¢ Tutyna akpaHa .— CBobogHbIv AoCTyn u3 nHtpacety BI'YY .— TekcToBbIN
dann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-176.pdf,



http://www.lib.vsu.ru/elib/texts/method/vsu/m19-176.pdf
http://www.kuchp.ru/uploads/files/public/Files-K6KJzu5tXs.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-205.pdf
http://www.kuchp.ru/uploads/files/public/Files-lGjYuSji6J.pdf
http://www.kuchp.ru/uploads/files/public/Files-Y731luW6M0.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-02.pdf
http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://biblioclub.ru/index.php?page=book_blocks&view=main_ub
https://edu.vsu.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-176.pdf

https://math.vsu.ru/wp/?page id=937>.

BbluncneHve npenenos, BblYMCNeHNe Npou3BoaAHbIX PYHKLUN OOHOMO NEPEMEHHOrO : y4ebHOo-
MeToamndeckoe nocobue Ang cTyaeHToB, obyyarwwmxca no HanpasneHno 04.03.01 Xumus : [ona cTya.
1 Kypca xum. pak. 04HO-3a04HON hopMbl 00yUeHUS, oby4atowmxcs no HanpaeneHuio 04.03.01 Xumus]
/ BopoHex. roc. yH-T ; cocT. E.A. JlornHoBa .— BopoHex : BOPOHEXCKUI rocyaapCTBEHHbIN
negarornyeckun yHmeepcutet, 2015 .— 34 c. — bubnvorp.: ¢.33. — <URL:
http://www.kuchp.ru/uploads/files/public/Files-K6KJzu5tXs.pdf, https://math.vsu.ru/wp/?page_id=937>
Teopwus, 3agaHusa n MeToguveckme ykasaHus no pasgeny "Bektopsl. Mpsimast Ha nnockocTn” ; yyebHo-
mMeToamdeckoe nocobue : [ans ctyg. 1 k. BI'Y reon., uct., n xum. dak. 04Hon bopMbl 06y4YeHNs no
HanpaeneHusam 05.03.01Meonorns,39.03.01 Couwmonorus, 04.03.01 Xumus, 04.03.02 Xumus, pmsmka un
4 MexaHuka maTepmanos 1 no cneyunansHoct 020201 dyHaameHT. 1 npuknag. xumusa] / coct. : J1.H.
Bapkosa, J1.B. BespyuknHa .— BopoHex : BopoHexXCkuin rocyaapCTBEHHbIN Neaarornyeckum
yHuBepcuteT, 2016 .— 39 c. : un. — bubnwuorp.: c. 38. — <URL:
http://www.kuchp.ru/uploads/files/public/Files-Y731luW6MQ.pdf, https://math.vsu.ru/wp/?page id=937>.

17. OOpasoBaTtenibHble TEXHONOrMM, UcCNonb3yemble TMpU peanusauum y4yebHOWM
AUCLUMNIIUHBI, BKNOYas AUCTaHUMOHHbIe obOpa3oBaTenbHble TexHonoruun (OOT,
3aneKkTpoHHoe obyyeHue (30), cmewaHHoOe Oby4YeHue):

OucumnnuHa  MOXeT  peanu3oBbiBaTbCA € MPUMEHEHUMEM  AUCTaHUMOHHbIX
obGpasoBaTenbHbIX TEXHOMOMMIA, HaNnpuMep, Ha nnatgopme «NEKTPOHHbIM yHUBepcuTeT BITY»
(https://edu.vsu.ru/course/view.php?id=4406).

lMepeyeHb HeobGxogumoro nporpammHoro obecnedvenunsa: Microsoft Windows 7, Open
Office, Foxit Reader, 7-Zip, Mozilla Firefox.

18. MaTepmnanbHO-TeXHU4YeCcKoe obecnevyeHne AUCLUUNIIUHbI:

CneunanunsnpoBaHHas mebensb.

[Ons npoBedeHUs NEKUMOHHbIX W MPaKTUYECKUX 3aHATUM MCMNOSb3YKTCA ayauTopuu,
COOTBETCTBYKOLUME OEUCTBYIOLLUMM CaAHUTAPHO-TEXHUYECKMM HOPMamM W MPOTMBOMNOXaPHbLIM
npasunam.

MomelieHns ana camocTtoaTenbHON paboTbl 06yYaloLMXCS OCHALLEHbl KOMMbIOTEPHOM
TEXHUKOM C BO3MOXHOCTbIO nogknoyeHna k cetu Internet m obecneveHvem pocrtyna B
3NEKTPOHHYI0 MHGOPMAaLMOHHO-06pa3oBaTenbHyo cpeay BIY.

Mpn peanu3aumm AUCUMNNNHBI C WUCMOMb30BaHMEM [OUCTAHUMOHHOIO 0bpasoBaHusA
BO3MOXHbl JOMONHEHNS MaTepuanbHO-TEXHNYECKOro obecneyeHns ANCUUNINHLI.

19. OueHouYHble cpeacTBa ANA NPOBEAEHUA TeKylwerW U  MPOMEeXYTOYHOMU
aTTecrauvmn

MopsOooK OLEHKM OCBOeHWUst obyvallmmucs y4ebHoOro Mmartepuana onpegensietcs
coaepkaHneM crneayowmx pasgenos AUCUMMINHDBIL

HanmeHoBaHue WHgukaTop(bl
I_Il\ﬁ pasgerna gUCUMMvHbI K?_m';‘(a;;a” ,D.Op(l'JTVI)KGIE’ISIFI) OueHouYHble cpeacTBa
(mopyns) KOMNeTeHumun
Lo Or1K-4.1
1. 2;;%%::"' TMHEnHON OrK-4 OrnK-4.2 KoHTponbHas pabota 1
Orl1K-4.3
. Or1K-4.1
2. 2;;%%::"' BEKTOpHON OrK-4 OrnK-4.2 KoHTponbHas pabota 1
Orl1K-4.3
AHanuTnyeckas OnNK-4 OlK-4.1
3. | reomeTpus Ha OrliK-4.2 KoHTponbHas pabora 1
NIIOCKOCTU OrllK-4.3
AHanuTnyeckas OMK-4 OrlK-4.1
4. | reomeTpus B OrlnK-4.2 KoHTponbHasa pabora 2
NPOCTpaHCTBE Orl1K-4.3
5 BeeneHune B OrlK-4 Or1K-4.1 KoHTponbHas paGoTa 2
" | maTemartunyeckui OrllK-4.2



http://www.kuchp.ru/uploads/files/public/Files-K6KJzu5tXs.pdf
http://www.kuchp.ru/uploads/files/public/Files-Y731luW6M0.pdf
https://edu.vsu.ru/course/view.php?id=4406

HanmeHoBaHue WHankaTop(bl)
r'ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” AOCTUXEHMS OugeHouHble cpeacTsa
(moayns) 4 KoMneTeHummn
aHanma OrllK-4.3
MpomexyToyHas aTTecTauust M
epeYeHb BOMPOCOB K 3K3aMeHY
opma KOHTpOns - 9Kk3ameH
OcHoBBI OnK-4 Or1K-4.1
6. | amddepeHumnansHoOro OrlK-4.2 KoHTponbHas pabota 3
NcCYNCIIeHns Orl1K-4.3
N OlMNK-4.1
7. Eﬁ:;rgiﬂenewbm OrK-4 OrnK-4.2 KoHTponbHas pabota 4
OlK-4.3
y OrlK-4.1
8. S:%?ﬁgﬂewbm OfK-4 OrliK-4.2 KoHTponbHas pabota 4
OlK-4.3
MpomexyToyHas aTTecTauus M
epeYeHb BOMPOCOB K 3K3aMeHY
dopma KOHTPOSS - 9K3aMeH
OlMNK-4.1
9. :ey: :;:ﬂHbIXHeCKOHbKMX OrK-4 Or1K-4.2 KoHTponbHas pabota 5
OlNK-4.3
OMK-4 OlMNK-4.1
10. | KpaTHble nHTerpansl OrlK-4.2 KoHTponbHas paboTta 6
OlK-4.3
o OrlK-4.1
11. EE?:?ZTSMHHG OfK-4 OrliK-4.2 KoHTponbHasa pabota 6
P OrK-4.3
OnK-4 OrlK-4.1
12. | KomnnekcHble yncna OrlK-4.2 KoHTponbHasa paboTta 6
OlK-4.3
MpomexyToyHas aTTecTauus M
N epeyeHb BOMPOCOB K 3a4eTy
dopMa KOHTPOIsi — 3a4€T C OLLEeHKOM
KoHTponbHas pabota 7
OnddepeHumnanbHble OrK-4 OrK-4.1
13. DABHEHMS OrK-4.2
y OrK-4.3
OnK-4 OrlK-4.1
14. | Yncnosble pagbl OrlnK-4.2 KoHTponbHasa pabota 8
OlK-4.3
OnK-4 OrlK-4.1
15. | CteneHHble paabl Or1K-4.2 KoHTponbHas pabota 8
OlK-4.3
OMK-4 OlMNK-4.1
16. | Psagbl dypbe OrlK-4.2 KoHTponbHas paboTta 8
OlNK-4.3
OlMNK-4.1
17. SGBSQ::HMOGCTGEI Teopuio OfR-4 OrlK-4.2 KoHTponbHas paboTta 8
OlK-4.3
MpomexyToyHas aTTecTauus M
epeyeHb BOMPOCOB K 3K3aMeHY
copma KOHTPONS - aK3aMeH

20. TunoBble OLEHOYHbLIE cpeacTBa WM MeToAMYeCKMe MaTtepuanbl, onpegensowme
npoueaypbl OLeHUBaHUA

20.1. TeKywMin KOHTPOINb YCNEBaemMocCTun

KoHTponb ycneBaemocTu No AMCLMNINHE OCYLLECTBAETCS C NOMOLLbIO CreayHLMX OLEHOYHbIX
CPeLACTB: KOHTpOnbHaga pabota 1, KoHTponbHasa paboTta 2, KOHTponbHasa paboTa 3, KOHTponbHast paboTa
4, KOHTpOMbHas paboTa 5, KoHTponbHasi paboTta 6, kKoHTpornbHasa paboTa 7, KOHTporbHas paboTa 8.

KoHTponbHas pabora 1



BapwuaHT 1.

1. BbinonnuTs aeictaus ¢ matpuuamu: 34-B—C | roe

-15 10 6 2 3 2
A= ., B= , C= .
(7 —n] [5 -40] LQ 3]

-1 9
2. Haittn o6patHyio matpuuy A~ ', ecrm A=| —4 6
3 7
-2 3 5
3. BbluucnuTb onpegenutens |7 —1 4
9 -8 -6

X, —2x,—x;, +3x, =5,

3 4x, +x, +x; +2x, =13,
4. PewnTb cnctemy ypaBHeHu metogom [raycca
Tx, +4x, +3x; +x, =21,

2x, +5x, +3x;, —4x, =3.
5. Bolumcnuts @ -b , axb , abe , ecnu a=(3;2;-1); 5:(2;4;—5); ¢ =(1;-2;7).

6. 3agaHo ypaBHeHue npsimoit 3x —2y + 6 = 0. OnpenenuTb, B KakoM Buae 3ajaHa npsiMas, 3anvcatb
€€ ypaBHeHMe B oTpeskax, C yrnosbiM KO3hPULNEHTOM, HOPMAsbHOE ypaBHEHNME.

KoHTponbHas paboTa 2
BapwuaHT 1.

1. HaltTi KoopaMHaThl LeHTpa 1 paanyc cepbl X° + y° +2° —2x+4y—6z+5=0.

2. CocTaBWTb ypaBHeHWe MnockocTu, npoxoasiieit yepes Touky M (1;2;3) n nepnenamkynsipHon
BekTopy 7 = (—2;3;5) . MpmBecTn nonyymBLLEECH ypaBHeHUe K obLLieMy BUAY.

) 5
3. Hantu npegen nocnegosaTenbHOCTU lim —

o422 2n+l
. ANX+T—x
4. Bolumcnutb lim—— .

=3 x+3

. sin’ 5x

5. Bolumcauts 1M 3
x—0 X

. (x+2 >
6. Bblumcnntb lim )
X—>00 x _3

KoHTponbHasa pabora 3



BapuaHT 1.

1. HanTn npon3BoaHyo yHKUMKN Y = x-20 -eﬁ.

2. BblumcnuTs nponssoaHyto ¥ = log, (V/sinx”).
3. Bblumncnutb Npon3BoaHyo YHKLUUKN y = x3x2+7 .

4. BbIMMCTINTL NPON3BOAHYIO pyHKUMM 1 +2x” +Inx+cosy =0.
5. HailT1 Npou3BOAHbIE BTOPOrO NOpsAKa YHKLMM J = CgX” .

6. Haiit audcpepenuman stoporo nopsiaka dyHkummn y = In(3x7).

7. Anga gaHHON pyHKUMK f(x) HanTK TOYKM paspblBa, ONpenenuTb UX XapakTep, HanTK CKayvku
OYHKLNN B KaXXO0W TOYKe

x+1, x<O0;
f(xX)=1(x+1)°, 0<x<2;
—x+4, x>2.

KoHTponbHas pa6oTa 4

BapwuaHT 1.
1. Hantu nHterpan metoqom noactaHoOBKM Ixle x* +5dx.

4
o 23
2. HaiiTn nHTerpan MeTogom MHTErpMpOBaHMUS MO YacTaM jx edx.
2

—2x
3. HanTtu uHTerpan ot paumoHanbHON pyHKUUK —dx
2x* +x
. - xdx
4. Hantu nHTerpan ot nppawumoHanbHon yHKL MK I .
Jx+1+3x+1

T
5. BbluMcnnTh onpeaeneHHbIi uHTerpan J.\/ sin x —sin’ xdx.
T

3
6. BbluncnnTb onpeaeneHHblii HTerpan J.(x—3)efxdx
0

+00
7. BbluncnnTb HECOBCTBEHHbBIN MHTErpan J \/7
x —

3
dx
8. Bbluncnntb HECOBCTBEHHbBIN MHTErpan I

1x(x—2)'



KoHTponbHas pabora 5

BapwuaHT 1.

1. HaitTut yacTHble MPOM3BOAHbIE MEPBOTO 1 BTOPOro Mopsiaka yHKLMM
z=cos(x’ + x\/;) —In(x*y + y°x).

2 2
X =y
x*+y7

2. Hantu nonHein guddepeHuman pyHKUunmn z = sin’
3. HanTtu YacTtHble Npom3BoAHbIE NEPBOro NOPsiAKa HESBHO 3a4aHHON PyHKLMUK
cos(x+y+2z)+yz=0.
. 0z Oz . ) Y
4. Hantn yacTHble Npon3BOAHbIE 6_ n 6_ CINOXHON pyHKUMM z = X"y, rae x =cos(uv), y =sin—.
u % u

5. Hantu ypaBHeHMe kacaTernbHOM NIIOCKOCTU M HOpMarnu K MOoBepXHOCTU z=x2+y2+3 B TOYKe
M(1;1;5).

6. HaitT akcTpeMyM dyHKUMM z = 2x° + 3xy —3x.

KoHTponbHas pa6oTa 6
BapwuaHT 1.

-1 0 0 0
1. I3MeHUTb NOPSiAOK MHTEFPMPOBaHNS Idy jf(x,y) dx + Idy If(x, y)dx.
-2 —[2+y -1 =y
xy=1
2. Bblumcnntb ABOVHOM MHTErpan ”xydxdy no obnactn D, onpegensaemon ycrnosusmm
D

x+y—5'
2

3. BblumcnnTb ¢ NOMOLLbIO ABOMHOIO MHTErpana nnowaab obnactu D, orpaHn4yeHHON KpUBOW

(x*+y°) =a*(x* + 7).

dxdydz

T no NPOCTPaHCTBEHHON obnactn V, orpaHN4YeHHOM
(I+x+y+2)

4. BbluMcnnTb TPOMHOW MHTerpan ”I
14

x+z=3
NMOBEPXHOCTAMU < y =2

x=0, y=0, z=0

.. X
5. Bbl4MCNUTbL KPMBONUHEWHbBIVA MHTErparn nepeoro poaa I— d l, ecnu L — ayra oKpyXHOCTH
L

) T
X =2sint, y = 2cost, Stég.

z
6

6. BbluncnnTb KPUBONMHENHBIA MHTErpan BTOPOro poga J.(6 — y)dx + xdy , rae L — apka unknovabl
L
x=3(t—sint), y=3(1-cost), 0<t<2r.

7. BblumncnnTtb 1 3anucatb ﬂ,eVICTBVITeHbHy}O N MHUMYIO 4aCTu NOJNTy4eHHOro BblpaXXeHuA



2 (1+)(2-20)
i+l (1-0)(1-2i)

KoHTponbHasa pabora 7

BapuaHT 1.

1. PewunTb ypaBHeHUe \/3+y2 +\/1—x2 y-y'=0.

N

8
PewwmTb ypaBHeHue 2y = y_2 + 2
X x

3. Pewnts 3agavy Kown y'—==1Inx, y(1)=0.
X

N

. HaiiTn obliee peluerme ypaeHerust 1" = 6e™* —x° +7.

(63}

. PewumTs ypasHeHne x° - " +x* -y =1.

(o2

. Pewntb ypaBHenne y"+ ) =4x—1.

7. Pewntsb 3agauy Kown y" -2y =e*(3x-1), y(0)=2, y'(0)=0.
KoHTponbHas pa6ora 8

BapwuaHT 1.

1
1. MCCﬂe,ﬂ,OBaTb CXOOMMOCTb 3HAKOMOJIOXKUTESTBHOIO paaa Z 3
n=1 n +

2. VlCCJ'IeD,OBaTb CXOOAMMOCTb 3HaKonepemeHHOoro psga. Ecnu oH cxoguTtces, 10O YKa3aTb abCcontoTHO unn

_1)

n=l1

3. HanTtu obnacTtb CXo0AMMOCTUM CTEMEHHOro psaa Z\/; . (x + 2)”

n=1

1
4. Pa3noxuTb pyHkumo f(x) = > B Pag Tennopa no cteneHam x. YkasaTb UHTEpBar, B KOTOPOM
+

3TO pasnoxeHne MMeeT MeCTO.
X
5. PasnoxuTb B psg Pypbe yHkumio f(x) = 5 Ha oTpeske [0;27].

6. CtyoeHT 3HaeT oTBeT Ha 20 TeopeTtudeckux BonpocoB u3 30 u cmoxeT pewntb 30 3agay m3 50.
OnpenenuTb BEPOSATHOCTb TOMO, YTO CTYAEHT NOMHOCTBIO OTBETUT Ha BUNET, KOTOPbIN COCTOUT U3 ABYX
TEOpPEeTUYECKNX BOMPOCOB M TpeX 3a4au.

7. Hantn p, dyHKumo pacnpegenenus, MX v DX , ecnu 3agaH pag pacnpegeneHus
X, -1 0 1 2 3

1

D, 0,2 0,1 p 0,3 0,2

OnucaHne TexHonoruu nposeneHnA. B xoge I'IepBOIZ KOHTpOJ'IbHOVI pa6OTbI o6yqarou.|,emy09|
Bblgaetca KM c NPakKTM4eCknm nepeyvyHem 3adaHun u npegnaraeTca pewnTtb AaHHble 3adaHus.



KoHTponbHast pabota 1 BknoyaeT B cebs WwecTb 3a4aHui, ABa 3a4aHUSA NOCBSLWEHbl OENCTBUSM C
mMaTpyuamu, OOHO — BbIMWCIEHUIO oOnpedenuTens, OOHO — pPeLeHU0 CUCTEMbl FNUMHEWHbIX
anrebpanyeckux ypaBHEeHW, OOHO — CBOMCTBAM BEKTOPOB U OENCTBUSIM C HUMU, OOHO — YpPaBHEHUSAM
NMHWA Ha nnockoctu. OrpaHnyeHne no BpemMeHn — 60 MuHyT. Bo Bpems KOHTponbHOW paboTbl He
paspeLleHO Nonb30BaTbCs HUKAaKUMKU CNPaBOYHBIMM MaTepuanamu.

B xopme BTOpon KOHTponbHOM paboTbl oby4varowemyca Bbigaetcs KM ¢ npaktuyeckum
nepeyHem 3afaHvi 1 npegraraeTca pewnTb AaHHble 3agaHus. KoHTponbHaa paboTta 2 BkoyaeT B
cebs wecTb 3agaHni, ABa 3a4aHUA NOCBSLLEHbI YPaBHEHUSIM NOBEPXHOCTEN B NPOCTPAHCTBE, YeTbIpe —
HaxoxgeHuto npegenoB. OrpaHnyeHne no BpemeHn — 60 MUHYT. Bo BpeMs KOHTpOSbHON paboTbl He
paspeLleHo Nonb30BaTbCs HUKAaKUMK CNPaBOYHBIMUM MaTepuanamu.

B xope Tpetbenm KoHTponbHOM paboTbl obyvatowemycsa Bbigaetca KM ¢ npaktuyeckum
nepevyHem 3afaHun M NpeanaraeTcs pewunTb aHHble 3agaHus. KoHTponbHas pabota 3 BkovaeT B
cebsa cemMb 3adaHUN, YETbIPe N3 HUX MOCBSALLEHbI HAXOXAEHMIO NPOM3BOAHON NEPBOro nopsigka, 0gHo —
HaxXOXJEeHUI0 NMPOM3BOOHON MOpPSKa Bbille NepBoro, 0AHO — BblYMCHeHM0 anddepeHLmanoB yHKUuuY,
O[HO — orpejerieHnto xapakrepa Todek paspbiBa yHKunn. OrpaHudeHme no spemerHn — 60 MuHyT. Bo
BpeMS KOHTPOSMbHOW paboThl HE pa3peLleHo NoNb30BaTbCA HUKAKMMK CPaBOYHbIMW MaTepuanamu.

B xope ueTtBepTOon KOHTponbHOM paboTbl obyyawwemycs Bblgaetca KMM ¢ npaktudeckum
nepeyHem 3adaHvi W npegraraeTca pewunTb AaHHble 3agaHus. KoHTponbHaa paboTta 4 BkrwoyaeT B
ceba BOCeMb 3adaHUN, TPU U3 HUX MNOCBSILLEHbI BbLIYUCIIEHMIO HeonpeneneHHOro mHterpana, Tpyu —
BblYMCNEHNIO  OMpeferieHHOro WHTerpana, [ABa — BbIMMCIEHUIO HECODOCTBEHHOro uHTerpana.
OrpaHnyeHue no BpemeHn — 60 MnHyT. Bo Bpemsi KOHTPONbHOW paboTbl HE pa3peLLEeHO NOSb30BaTbLCA
HUKaKMMK CNpaBOYHbIMK MaTepuanamu.

B xoae naton koHTponbHon paboTbl obyyatowemycs Bbigaetcss KMM ¢ npaktnyeckum nepevHem
3ajaHuin 1 npegnaraeTcs pewntb AaHHble 3adaHus. KoHTponbHas pabota 5 BknoyaeT B cebs wecTb
3a0aHUN, TPU N3 HUX NOCBSLLEHbl HAXOXAEHUIO YAaCTHbIX NMPOU3BOAHbLIX, OAHO — HAXOXOEHWMI0 MOMHOro
anddpepeHumnana, ogHO — HaXoXOEHUIO KacaTerbHOM NIOCKOCTU U HOpManu K MOBEPXHOCTWU, OOHO —
ornpeaeneHnio 3KCTPEMYMOB (DYHKLMN MHOMMX nepemMeHHbIX. OrpaHnveHmne no speMerHn — 60 MuHyT. Bo
BPEMSsi KOHTPOSTbHOM paboTbl HE pa3peLLeHO NoMb30BaTbCA HUKAKMMK CNPaBOYHbIMU MaTepuanamu.

B xopme wectonm KOHTponbHOW paboTbl obyvatowiemycs Bblgaetcs KMM ¢ npaktudeckum
nepeyHem 3adaHui M npegnaraeTca pewunTb AaHHble 3agaHus. KoHTponbHas paboTta 6 BkrtoyaeT B
cebss ceMb 3agaHui, YeTbipe M3 HUX MOCBSALEHbl BbIYUCNEHUIO KpaTHbIX WHTErpanos, ABa —
BbIYUCMNEHNIO KPUBOSIMHENHBIX UHTErPanoB, 04HO — KOMMMEKCHbIM Yymucnam. OrpaHmuyeHne no BpemMmeHun —
60 MMHYT. Bo Bpemsi KOHTPONbHOW paboTbl He pas3peLleHO MOMb30BaTbCA HUKAKMMWU CMpPaBOYHbIMU
MaTepvanamu.

B xope cegobmon KOHTponbHoOW paboTbl obyyarowemycs Bblgaetca KUMM ¢ npaktuyeckum
nepeyHem 3adaHui 1 npegnaraeTca pewunTb AaHHble 3agaHus. KoHTponbHaa paboTta 7 BkoyaeT B
cebss ceMb 3ajaHUN, MNOCBSALLEHHbIX HaXOXAEHMI0 OBLMX M YacTHbIX peweHUd OBbIKHOBEHHbIX
anddepeHumnanbHbix ypaBHeHun. OrpaHunyveHne no BpemeHn — 60 MuHyT. Bo Bpemsi KOHTPOMbHOW
paboThbl HE pa3peLLeHOo NOoMb30BaTLCA HUKAKMMKU CNPaBOYHBIMU MaTepuanamu.

B xome BOCbMOW KOHTpOnbHOM paboTbl obyvarowemycs Bbigaetca KM ¢ npaktudeckum
nepeyHeMm 3adaHvui U npegraraeTca pewunTb AaHHble 3adaHus. KoHTponbHas paboTta 8 BknwoyaeT B
cebsi ceMb 3agaHun, TPUM U3 KOTOPbIX MOCBSLLEHbI WUCCNEAOBaHUIO PAOAOB Ha CXOAMMOCTb, ABa —
pasnoXeHuto B pag, ABa — OCHOBaM Teopun BeposiTHocTen. OrpaHudeHme no BpemerHn — 60 MuHyT. Bo
BpeMSsi KOHTPONbHOW paboTbl He pa3peLLeHO NoMb30BaTbCA HUKAKMMK CMPaBOYHbIMU MaTepuanamu.

Tekywaa artrectauus no AUCUMNIMHE C NPUMEHEHWEM [OUCTaHUMOHHBLIX obpasoBaTernbHbIX
TEXHONMOrMN NPOBOANTCA B paMKax 3MEKTPOHHOro Kypca, pasmelleHHoro B QMOC (obpasoBaTtenbHbIn
noptan «3ONeKTpoHHbI yHMBepcuteT BIY» (LMS Moodle, https://edu.vsu.ru/).

TpeboBaHUA K BbINOMHEHWUIO 3agaHun (MNKU WKanbl U KpuTepun oueHuBaHust). lNMpn Tekywem
KOHTpOSie YpOBEHb OCBOEHUSA Y4ebHOW AUCUMNAWHBI U CTeneHb COPMMPOBAHHOCTM KOMMETEHLUUN
onpefensitoTcs OLUEHKaMM «OTMMYHOY», «XOPOLLO», «Y[AOBMNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY,
KoTopble (hopMUpYOTCS crneayowmm obpasom:

OueHku Kputepumn
OT1nunyHo obyvyarowmnca npaBuUITbHO  BBIMOSMIHUIT  BCE  3afaHusi  KOHTPONbHOW  paboThl,
npeacTtaBneHo MoOfHOE peEeLleHne KakOon U3 3agad, caenaHbl 0OO0CHOBaHHble
BbIBO/bl.
XopoLwo O6y4arowmnca npaBubHO BbIMOMHWUM BCE 3aaHUA KOHTPOMbHOW paboThbl, 0OHAKO,
npeacTaBneHHble pelleHna HegocTaToMHO OOOCHOBaHbl, NGO B XO4e peLueHus




3agay obyyarommMes JONyLEHbl HecywecTBEeHHble OWnbKM (He bonee AByX).
Y 10BNEeTBOPUTENBLHO O6y4aroLmncsa npasunbHO BbINONHUN He MeHee 50% npeanoXeHHbIX 3agaHuin.
HeyaoosneTBopuUTENbHO O6yyvarowmincs npaBuibHO BbiNonHu MeHee 50% npeanoxeHHbIX 3adaHuin.

20.2. NMpomexyTouyHaa aTtTecraums

MpomexyToyHas artTecTauusi Mo OUCLUMUMNNMHE OCYLECTBMASIeTCS C MOMOLUbK  CrieaytoLmx

OLlEHOYHbIX CPEACTB: MepeyeHb BOMPOCOB K 3K3aMeHy, MepeyveHb BOMPOCOB K 3K3aMeHy, nepeyeHb
BOMPOCOB K 3a4eTy, NepeyeHb BONPOCOB K 3K3aMeHy.
1 cemecTp:
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19.

20.
21.
22.
23.
24.
25.
26.

27.
28.
29.

30.
31.
32.

33.
34.
35.
36.

37.
38.

MaTpuua. OcHoBHbIE NOHATUA. [1eNCTBUSA C MaTpyLaMu.

HeBbipoxaeHHble maTpuubl. ObpaTHaa matpuua.

Onpegenutenun. OcHoBHble NOHATUA. CBOWCTBA onpeaenuTenen.

PaHr matpuubl. CUCTEMBI IMHENHDBIX YPaBHEHUIN (OCHOBHbLIE MOHATUS).

PelieHne cuctem nuHenHbIX ypaBsHeHun. Teopema KpoHekepa-Kanennu. AnroputMm oTbICKaHWS
peLLeHNs NPOU3BOSTbHOW CUCTEMbI NIMHENHBIX YPaBHEHWN.

PelueHne HeBbIPOXAEHHbIX NTMHENHBIX cucTeM ypaBHeHun. Popmyrnbl Kpamepa.

PelueHne cuctem NMHENHbLIX ypaBHEHUIA MeToaoM [Taycca.

BekTopbl. OCHOBHble NOHATUSA. JIMHENHbLIE ONepaUun Hag BEKTOpaMu.

Mpoekuns BekTopa Ha OCb 1 ee CBOWCTBA.

. PasnoxeHue BekTopa no optam KoopauHaTHbIX ocei. Mogynb BekTopa. Hanpasnstowume

KOCWHYCbI.

. [lencTBMA Hag BEKTOpaMu, 3aaHHbIMU NMPOEKLIMAMWN HA OCU KOOPAMHAT.
12.
13.
14.
15.
16.
17.
18.

CkansipHoe nponsBeaeHe BEKTOPOB: onpeaesieHne, CBOMCTBA.

BekTopHOe npon3BeaeHne BEKTOPOB: onpeaeneHne, CBONCTBRA.

CmeluaHHOe npounsBeaeHe BEKTOPOB: onpeaeneHne, CBOMCTBA.

CucteMbl koopamHaT Ha NnockocTn. OCHOBHbIE NOHATUA.

MpeobpasoBaHusA cUCTEMbI KOOPAMHAT.

JInHMKM Ha nnockocTu. Buabl ypaBHEHUI, 3agatoLmMX NnMHUIO. NMpumepsl.

YpaBHeHMs NPsiIMO Ha NSI0CKOCTK: obLee, C yrnoBbiM KOIMULNEHTOM, HOPMaribHOE, B
oTpeskax v ap.

Mpamasa Ha nnockocTn. OCHOBHbIE 3aga4vn: yron Mexay ABYMSA NPAMbIMA, PAaCcCTOSHUE OT TOYKM
A0 npsiMon.

JInHnn BTOpOro nopsigka Ha NNockocT. OKPY>KHOCTb.

annunc.

MNnep6ona.

Mapabona.

NoBepXHOCTL U ee ypaBHEHME. YpaBHEHUS IMHUI B NPOCTPaHCTBE.

YpaBHeHMS N0CKOCTM B MPOCTpaHCcTBe: obulee, B OTpe3kax, HopMarbHoe 1 ap..

YpaBHEHMS NPsiMO B MPOCTPAHCTBE: BEKTOPHOE, NapamMeTpuyeckoe, KaHoHn4eckoe, obLyee u
Aap.-.

DyHKUMNA: onpedeneHune, cnocobbl 3aganus, rpadmk, CBOMCTBa YHKUMIA N NX rPadOUnKoB.
CnoxHas n obpaTtHas yHkumm. CBOMCTBA U rpaddnKmM OCHOBHbIX 3fIEMEHTapPHbIX OYHKLWA.
Uuncnoeas nocnenoBaTernibHOCTb:  ONpeAeneHne, OCHOBHbIE MOHATUSA, cnocobbl  3agaHus,
DencTBus, NnpMMepbl, HEKOTOPbIE CBOUCTBA.

OnpegeneHne 1 NpU3HaKk CXOANMOCTN MOHOTOHHbIX NOCNeaoBaTeNIbHOCTEN.

MpenenbHbIN Nepexos B HepaBeHCTBAX, CBA3bIBAIOLLMX MOCNe40BaTENbHOCTMY.

TeopeMbl O CXOOALWMXCA YMCAOBLIX MOCNeAoBaTeNbHOCTAX (Mpedenbl CyMMbl, PasHOCTW,
Npou3BeaeHNsi, OTHOLLEHWNS CXOOALLMXCSA NocneaoBaTenbHOCTEN).

Cxopsawmecss  nocnepoBatenbHocTU.  CBOMCTBa  CXOOALWMXCA  MocneaoBaTeNbHOCTEN:
€ONHCTBEHHOCTb Npeaena, orpaHUYeHHOCTb.

BeckoHe4yHO Oonbluve u BGecKoHeYHO Marnble 4YucroBble nocnegoBaTenibHOCTN. OCHOBHbIE
cBoncTea 6eCcKkoOHeYHO ManblX NocrnegoBaTeNlbHOCTEN.

Mpu3Haku cyuecTBoBaHWS npeaenoB OYHKUNMA. «epBbii 3aMmeyaTensbHbl» npegen yHKuuu.
«BTopon samevatenbHbIiny npeaen MyHKUUN 1 CNeacTBUSA U3 HEro.

OcHoBHbIe TeopeMbl 0 nNpeaenax yHKLUUNA.

BeckoHe4vHo Bonblume n 6eCKOHEYHO Manble OYHKLMUN: NX CBOWCTBA U CPaBHEHME.




39. beckoHeyHO Mmanble U 6HeckoHeyHO 6onblive yHkunn. Kputepumn cylecTBoBaHUSA npegena
OYHKLMM B TOYKE.

40. MNpegen dyHKUMN B TOUKE N Ha 6eckoHevHocTU. OQHOCTOPOHHME Npeaensl.

41. Teopema 0 «BNOXEHHbIX» OTpe3Kax.

42. lNepBas n BTOpas Teopembl Benepitpacca.

43. MNepBas n BTopas Teopembl bonbuaHo-Kown.

44. HenpepbIBHOCTb (OYHKLMM B TOUKE U Ha NpoMexyTKe. HenpepbIBHOCTb HEKOTOPbLIX OCHOBHbIX
aneMeHTapHbIX PYHKUNIA.

45. TeopeMbl O HENPEPBLIBHOCTU CNOXHOW U 0BpaTHOM dOYHKLWNA.

46. OCHOBHbIEe CBONCTBA HENPEPbIBHbIX (PYHKLMA: HENPEPBIBHOCTL CYMMbI, MPOU3BEAEHMSA U
YaCTHOro HenpepbIBHbIX (PYHKUWIA, YCTOMYMBOCTL 3HAKa HENpepbiBHON PyHKLUU.

47. OQHOCTOPOHHSASA HEMpPepbIBHOCTL PYHKUMKU. TOYKM paspbiBa rpadouka gyHKLUUN U UX
Knaccudukaums.

2 cemecTp:

1.
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10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

IMoHATME NPOM3BOAHON DYHKLMM B TOUKE; €€ reOMETPUYECKMIA U PU3NYECKNIA CMbICTTbI. YpaBHEHME
KacaTernbHOW 1 HOpMarnu K KpUBOW.

[Mpon3BOAHbBIE OCHOBHbIX 3fIEMEHTapHbIX PyHKUMI. Tabnuua npon3BoOL4HbIX OCHOBHbLIX (OYHKLINNA.
Mpoun3BoaHbIe CAOXHON 1 06paTHON PYHKLMNA.

MponsBoaHbIE CyMMBbI, PA3HOCTU, NPOU3BEAEHUSA N YACTHOMO (PYHKLIMIA.

CBs3b Mexay HenpepbIBHOCTBLIO 1 AnddepeHUUpPYEMOCTBIO PYHKLUN.

lNpounsBoaHble AENCTBUTENbLHLIX (YHKUMA OEWCTBUTENbHOrO aprymMeHTa, 3adaHHblX HEesIBHO WU
napameTpuyecku.

Touka nokanbHOro akcTpemyma yHkumm. Heobxoanmoe ycnoBue CyLLeCTBOBaAHWUS NOKaNbHOIo
3KCTpeEMyMa OYHKLMN.

OuddepeHuman gyHKUMN 0ENCTBUTENBHOMO NEPEMEHHOIO U €ro reoMeTPUYECKNIA CMbICTT.
OcHoBHble TeopeMbl 0 anddepeHunanax.

OuddepeHuman cnoxHom pyHkumn. MHBapnaHTHOCTb (hopMbl AnddepeHLnana nepeoro nopsiaka.
OuddoepeHumans! BbICLIMX NOPAOKOB.

MponsBoaHbIe BbICLUMX NOPAAKOB AS1S PYHKUMI, 3a4aHHbIX SSIBHO, HEABHO U NapaMeTpUyecku.
Teopema Ponns n ee reoMeTpuyecknin CMbICI.

Teopema JlarpaHxa n ee reoMeTpUYeCKNin CMbICH.

Teopema KoLun.

MpaBuna Jlonutanga (tTeopeMbl). PackpbiTue HeonpeaeneHHocTen pasnnyHbIX BUAOB Npu
BblYMCIEHNN NpeaenoB OYHKLUNA.

dopmynbl Tennopa n MaknopeHa ans pyHKUUN 0gHOro 4ENCTBUTESNBHOIO aprymeHTa.
MOHOTOHHOCTb (OYHKLMM Ha MHTEepBare: Heobxoanmble 1 AOCTaToYHbIE ycrnoBus. HaxoxaeHne
HanbObLIErO N HAMMEHBLLEro 3HAaYEHN HEMPEPLIBHOW (PYHKLNN Ha OTpE3KE.

[locTaTtoyHble YCNoBMS NOKanbHOrO 3KCTpeMyMa PyHKLNN.

HanpaBneHusa BbINyKNOCTN 1 TOYKM nepernda rpacpmka yHKUNN.

Heobxoanmoe n goctaTtodHoe yCnoBus CyLLLEeCTBOBaHMSA Touek nepernba rpadouka gyHKUnm.
AcMMNTOTLI rpaduka pyHKLMN.

MoHaTne nepsoobpasHon dyHkuun. CBoNCTBa NEpPBOOOGPaA3HON.

HeonpeaeneHHbin nHTErpan n ero cBonctea. «Hebepywmeca» nHrerpansi.

OcCHOBHble MeTOAbl BbIYMCIEHUS HeoNpeaeneHHoro MHTerpana: NoACTaHoBKa, 3aMeHa NepemMeHHoOMN,
WHTErpMpoBaHue no 4acTaMm.

MpaBunbHble ¥  HenpaBuibHble  APOOHO-paumMoHanbHble  dyHKUmMK. [lpocTeniwmne  apobw.
WHTerpupoBaHune npoctenumx apoben.

UHTerpmnpoBaHue gpobHo-paLmoHanbHbIX BbIpaXKeHUN.

WHTerpnposaHue nppaumoHanbHbIX QYHKLUNA.

WHTerpnpoBaHue TpUroHoMeTpruyYeckux OyHKLINIA.

OnpegeneHve onpegeneHHoro nHTerpana.

OcHoBHble CBOWCTBA OMNpeaesieHHOro uHTerpana

OueHunBaHus onpeaeneHHoro nHterpana. ®opmyna cpegHero 3HaYeHums.

Heobxoanmble n JocTaToOYHbIE YCOBUS MHTErPUPYEMOCTU OYHKLIMN.

MHTerpan ¢ nepeMeHHbIM BEPXHUM Npeaeriom.

dopmyna HbtoToHa-J1enbHuua.

dopMynbl 3aMeHbl MEPEMEHHOINO U MHTErPMPOBAHMSA NO YacTAM B OnpeaenieHHOM UHTerpane.



35.

36.

WHTerpanbl OT HenpepbiBHbIX (YHKUMA N0  GECKOHEYHOMY MNPOMEXYTKY MHTErpMpoBaHus:
onpegerneHvne, CBOMCTBA, NPU3HAKM CXO4MMOCTH.

MHTerpanbl OT pyHKUMIN C 0COBON TOYKOW Ha OTpe3ke WHTErpMpoBaHuUs: onpeneneHune, CBOMCTBA,
NPU3HaKN CXOOUMOCTM.

3 cemecTp:

1.

10.
11.

12

13.

14.
15.
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10.

11.

12.

MoHsATME YHKLMM MHOTMX nepeMeHHbIX. JInHun yposHS. MNMpeaen dyHKUUMKM MHOMMX NEPEMEHHbIX B
Touke. HenpepbIBHOCTb (DYHKUUM MHOMMX NEPEMEHHbIX B Toyke. CBOWCTBA NpeaenoB yHKUuUM
MHOIMX NepeMeHHbIX. HenpepbIBHOCTbL CMOXHON PYHKLUMN.

YacTHble npou3BOgHbIE NEepBOro nopsiaka (OYHKUMWM  MHOMMX MNEepeMEHHbIX. DPyHKUMSA OBYX
nepemMeHHblx, AauddepeHumpyemas B Touke. Heobxogumoe w©  JocTaToOvyHOE — YCIOBMSA
AanddepeHunpyemMocTn PyHKUMM ABYX NepeMeHHbIX B Touke. CBA3b AnddepeHumana gyHKLUnmM n
€€ YaCTHbIX NPOU3BOAHbIX.

AndbdepeHunpoBaHne CRoXHOM (OYHKLUN MHOTUX NepeMeHHbIX. [eoMeTpUYecKnini CMbICHT YacTHbIX
NPOM3BOAHbIX NEPBOro nopsiaka n guddepeHuymnana yHKLMN OBYX NEPEMEHHbIX.

YacTHble npousBogHble u aunddepeHumansl BbICLUMX MOPSAKOB (YHKLMM MHOMMX NEepeMEHHbIX.
Teopema 0 HE3aBUCMMOCTU OT nopsgka guddepeHunpoBaHns B CMeLlaHHbIX MPON3BOAHbIX.
JlokanbHble 3KCTPEMYMbl (DYHKLMWU MHOMMX MNEepeMEHHbIX: onpeaeneHus, Heobxoaumble W
AOCTaTOYHbIE YCNOBMSA

[BOWHOW MHTErpan: OCHOBHbIE MOHATUA N ONpeaeneHns, reoMmeTpudecknin n PUsnYeckuin CMbICHbI,
OCHOBHbIE€ CBONCTBA. BbluncneHne ABONHOrO MHTErpana B 4eKapToBbIX KOOpANHATaX.

dopmyrna 3amMeHbl NepeMeHHbIX B ABOWHOM WHTerpane. BbluucrneHne OBOWMHOrO WHTErpana B
NONSAPHbIX KOOpAUHATaX.

TPONHON UHTEerpan: OCHOBHbIE MOHATUS U onpeaeneHnsi, reOMeTPUYECKU U PU3NYECKUI CMbICTIbI,
OCHOBHblE CBONCTBA. BbluMCrieHne TPOMHOIo MHTErpana B 4ekapToBbIX KoopanHaTax.

dopmyna 3ameHbl MepeMeHHbIX B TPOWHOM WHTerpane. BbluMcneHwe TpPOMHOrO WHTErpana B
LMIMHAPUYECKNX U chepruyecKux KoopamHaTax.

KpuBonvHenHble nHTerpanbl NepBOro poaa: OCHOBHbIE NOHATUSA, NpaBua BblYUCNEHNS.
KpuBonvHenHble nHTerpanbl BTOPOro poAa: OCHOBHbIE MOHATUS, NpaBusia BblYUCTIEHUS.

. ®opmyna OcTporpagckoro-I'pyHa. YcrnoBus He3aBMCUMOCTU KPUBOMMHENHOrO UHTerpana Il poga ot

NyTU MHTErPUPOBaHUA.

OuddepeHumpoBaHne HesiBHbIX OYHKUMWA. YpaBHEHUs KacaTeNbHOM MNOCKOCTM U HOopManu K
NOBEPXHOCTMU.

MoHaTne n rpadmyeckoe N30bpakeHNne KOMMIEKCHbIX YnCen.

PasnuyHble opMbl 3anmMcyM  KOMMIIEKCHbIX uYucesn. [enctBusa Hag KOMMMEKCHbIMM - Yucnamu,
3agaHHbIMK B anrebpandeckon opme.

. ,D,GVICTBMFI Hag KOMMMeKCHbIMW Yncriamu, 3agaHHbIMU B TpI/IFOHOMeTpI/ILIeCKOIZ q)opme.

cemecTp

O6Lwue ceegeHus o guddepeHumnanbHblix ypaBHeHUAX. duddepeHumanbHble ypaBHEHUS NEPBOro
nopsika: OCHOBHbIE MOHATUA U onpeaeneHus. Teopema O CyLeCTBOBaHUN U €AMHCTBEHHOCTU
pelweHuns 3agadmn Kowwn.

OuddepeHumansHble ypaBHEHNS C pasaensowLnMmcsa nepemMeHHbIMN.

OpHopogHble anddepeHUmanbHble YpaBHEHMS.

JInHenHble andpepeHLnansHble ypaBHEHMS NEPBOro Nopsiaka U MeToabl UX pelleHns. YpaBHeHne
A. bepHynnn.

YpaBHeHUe B NomnHbIX AnddepeHumnanax. MHTerpupyroLwmmn MHOXUTENb.

AnddepeHumanbHble ypaBHEHMs BbiCLUMX NopsakoB. OCHOBHbIE NOHATUSA. Teopema o
CyLLeCTBOBaHUN U eJMHCTBEHHOCTU peLleHuns 3agadn Kown.

OunddepeHumnanbHble ypaBHEHMs, 4OMYCKaloLMe NOHKEHNE nopsigka.

JInHenHble andpepeHumnanbHble ypaBHEHUS BbICLLUNX NOPAAKOB. JINHeHble 04HOPOAHbIE
AanddepeHumnanbHble ypaBHEHUs N-ro nopsaka. OCHOBHbIE NOHATUS.

JInHenHble ogHopoaHble AuddepeHumanbHble ypaBHeHUS BTOporo nopsgka. CTpykrypa nx obuiero
peLLeHns.

WHTerpnpoBaHue nuHerHblX 0AHOPOAHLIX AnddepeHLmanbHbiX YpaBHEHUIA BTOPOro nopsaaka ¢
MNOCTOSIHHBIMWN KO3 PULNEHTAMMU.

WHTerpnpoBaHme nnHenHbiX 0gHOPOAHbIX AnddepeHumnanbHbiX ypaBHEHUA 711 -ro Nopsiaka ¢
NOCTOAHHBLIMU KO3hPULMEHTAMMU.

CTpykTypa obLuero peLieHnsa NMMHeNHOro HeogHOPOAHOro AnddepeHUnanbHOro ypaBHeHUs
BTOPOro nopsgka.



13. MeTopf BapuaLmm Npon3BONbHbLIX NOCTOAHHBLIX Npu peleHun JIHAY BTOporo nopsaaka. Teopema o
HanoOXeHWUN peLLEHNN.

14. NuTerpuposaxue JIHAY BTOpOro nopsgka ¢ NOCTOSHHbIMU kKO3dhdMUMEHTaMN U NPaBON YacTbHo
crneumnansHOro smaa.

15. NuTerpuposaxme JIHAY nopsaka Bbile BTOPOro C NOCTOSIHHbIMU kK03dhdomumeHTammn n npasom
YacTblo creumarnbHOro Buaa.

16. Yncnosble psgbl. OCHOBHbIE MOHATUS.

17. uTerpanbHbI Npu3Hak Kowmn anga 3HakononoXuTenbHbIX YncnoBbix psagos. O606LeHHbI
rapMOHMYECKUI pAL.

18. MNpusHakn OJanambepa n Kowwn ons 3HaKoNonoXK1TENbHbIX YACIOBbIX PSOOB.

19. lMpu3Hakn cpaBHEHNS 3HAKOMNOOXKMUTENBbHBIX YNCIOBbLIX PSAOB.

20. Pag reomeTtpuyeckorn nporpeccun. Heobxoanmelin npusHak CXOAMMOCTM YNCHIOBOro paaa.
"apmoHuyeckui pag.

21. O6Wwnn oOCTaTOYHbBIN MPU3HAK CXOOMMOCTU 3HAKOMEPEMEHHBIX YMCIOBbIX PAaoB. AGCONOTHAsA n
yCroBHas cxogmMmMmocTu psaos. CBoMCTBa abCOMOTHO CXOOALNXCH PSAOB.

22. 3Hakouepenyomecs ymcnosble psabl. MNpusHak JlenbHuua.

23. ®yHKuMoHanbHble paabl. OCHOBHble NOHATUSA. CTeneHHble paabl.

24. CxognmocTb cTeneHHbix pagos. Teopema H. Abens. MiHTepsan n pagmyc CXOAMMOCTU CTENEHHOro
pagpa.

25. Pagbl Tennopa n MaknopeHa.

26. Pa3noxeHne HEKOTOPbIX afieMeHTapHbIX dyHKUMA B pag MaknopeHa.

27. MNepuogudeckune dpyHKumK. MNepuogmyeckue npoueccol. TpuroHoMmeTpuyeckun pag dPypoe.

28. PasnoxeHue B psag dypbe 21-neprogndecknx pyHkumn. Teopema Oupuxne.

29. PasnoxeHune B psig Oypbe YETHLIX M HEYETHBIX PYHKLMUNA.

30. PasnoxeHune B psag Pypbe DyHKUNA NPOM3BOSNBHOIO Nnepunoaa.

31. MNMpeactaBnenne pagom dypbe Henepnoandecknx QyHKLMNA.

32. dnemeHTbl KomGMHaTopurKn. CxemMbl BbIGOpKN 6€3 BO3BpaLLEHUIN 1 C BO3BPALLEHNEM.

33. CnyyvanHble cobbITUS, nx knaccudukaumd. enctensa Hag cobbitsmn. Anrebpa cobbiTui
(TeopeTUKo-MHOXECTBEHHAS! TPAKTOBKA).

34. BepoATHOCTM Cny4anHoro cobbiTus: cTaTUCTUYecKas, Krnaccuieckas, reometTpuyeckas,
akcmomaTtunveckasi. CBOMCTBa BEPOATHOCTEN.

35. HezaBucumble ucnoitaHnda. Cxema bepHynnu. ®opmyna bepHynnu. MNpeaensHble TeoOpeMbl B CXeMe
BepHynnu.

36. ®opmyna nonHomn BeposaTHocTu. Popmyna bareca.

37. YcrnoBHble BEpOSAITHOCTU. BepodaTHOCTb NponsBeneHunin cobbitnn. HesaBucMmocTb CoOObITUN.
BepoATHOCTb CyMMbI COBBITUIA.

38. [ICKpeTHble Ccry4arHble BENMYMHBI U 3aKOHbI UX pacnpeneneHus.

39. HenpepblBHbIE CriyYanHble BENNYUHBI U 3aKOHbI UX pacnpegeneHns. PyHKUMS 1 NOTHOCTb
pacrnipefeneHus cry4anHon BefUYUHbI, X CBOMCTBA.

40. Yncnosble xapakTepUCTUKN CryvanHbIX BEMUYMH: MaTeMaTU4eCcKoe oXuaaHue, gucnepcus,
cpeaHee KBagpaTudeckoe OTKIOHeHWe, Moaa, MeanaHa, MOMEHTbI CryYanHbIX BENTMYNH, KBAHTUIN.

lMepeyveHb NpakTU4eckmx 3agaHnin:

1 cemecTp:
1
1. WccnenosaTb xapakTep Touek paspbisa rpadvka dyHkumm — f(x) = —.
1+2~
2. Bbluncrutb lim(sinx)® ™.

x>
2

3. BbluMCnuTbL lim(\/n2 +5n+4— \/n2 +4).

n—»0

sin5x

lim————.
=0\ x+9-3

) 3+2"
5. Bbluucnutb lim| ——
N300 3+2n+1

4. BblMucnutb



10.

11.

12.

13.

14.

15.

16.

17.

18

19.

20.

21

22.

23.

YpaBHeHus, 3agaroLine NMHMM BTOPOro nopsigka, NpuBeCTU K KAHOHNYECKOMY BUAY; onpeaenuTtb
™mn nuAmm: a)  5y° =30x; 6) 81x*+225y° =18225. Haittu: a) UeHTp kpuBoW; 6)
3KCLEHTPUCUTET; B) ypaBHeHue(s1) aupekTtpuc(bl); r) koopamHatbl dokyca(os).

BbluncnnTb ling(l +1gx)2e
x>
2y—z+x=12,
PewnTb cucTemy ypaBHEHWI MaTpUyYHbIM MeToaoM: 14z — y+3x = —13,
Sy—x—-z=2T7.
!
27 —1
WccnepoBaTb xapakTep Touek paspbliBa rpadvka dyHkumm f(x) = -
1+2*
2y+z+3x=1,

PewnTb cuctemy ypaBHeHuii metogom Kpamepa: < 4z+5y+6x =-2,
8y+9x+7z=3.

Bbluncnutb lim(\/x2 +3 - \/x2 —8x).

X—>0

: 1 1
Bblumcnute lim — )
=0\ 4sin”“x sin” 2x

1
Haritu Touku pa3spbiBa rpaduka dyHkummn f(x) = e 1 onpeaennTb UX XapakTep.
nx

sin’ 5x

Boluucnuts lim 3

x—0 X
Bektop X, opToroHanbHbii Bektopam a(2;3;—1)m 5(1;—1;3), obpa3yeT C BEKTOPOM i Tyroi
yron. 3Hasi, 4To |f| =+/138 HanauTe koopanHaThl BEKTOpa X .
Haritv nnowapp tpeyronbHuka ¢ BepwuHamu A(1;2;0), B(3;2;1) , C(-2;1;2).

C(24+4x\PY
Bbluncnuts lim )
ool 4x -3

. TpeyronbHWk ABC 3apaH koopauHatamu BepwuH: A(-3;-2), B(3;4), C(5;—4). Haitu: a)

nnowiaab TpeyronbHuka; 6) ypaBHeHWe BbICOTbI TpeyronbHuka BH .

2y—z+x=12,
PewnTb cuctemy ypaBHeHun metogom Kpamepa: {4z —y +3x =—13,
Sy—x—z=2T7.
2y+z+3x=1,

PewnTb cuctemy ypaBHeHui metogom lMaycca: {4z +5y+6x = -2,

8y+9x+7z=3.

. TpeyronbHnk ABC 3apaH koopauHatamu BepwuH: A(—4;1), B(—6;-3), C(4;—1). Haitu: a)

ypaBHeHUe BbICOThbl TpeyronbHuka BH ; 6) anuHy meauansl AM .
3Hasi HECKOIbKO MEePBbIX YNEHOB YNCIIOBOI NOCNeaoBaTeNlbHOCTU, HanucaTb opMyIy ee

1 1
o6LLero unexa: 2;15;15;12;.“ . YCTaHOBUTb HEKOTOPbIE CBOMCTBA 3TOWN NOCnenoBaTenbHOCTY.

. In(1+2x)
Bblumcnuts lim————=.
*-0 arcsin 3x



24. TpeyronbHuk ABC 3apaH koopauHatamu BepwuH: A(=3;-2); B(3;4); C(5;—4). Haitu: a)

BENUYUHY yrna HaknoHa npsmon  AB k ocu abcuucc; 6) ypaBHeHVWe NpsMON, NpoxoasLei
yepes BepwinHy C napannensHo npsiMoin AB .
25. YpaBHeHus, 3agatoLime NMHUM BTOPOro nopsifka, NpMBECTM K KAHOHUYECKOMY BuAy; ONpeaenuTb

T™N nuHun: a) 256x” —144y° —36864; 6) x* +4x+4+y* —6y =0. HaiT: a) UEHTP KPUBOIA:
©) akCcUeHTpUCUTET; B) ypaBHeHue(s) AnpekTpuc(el); ) koopamHatbl hokyca(oB).

2 cemecTp:

1-x
1++/x

HaitTn npouasogHyto dyHKUMN y = X~ -Sin(cos x) .

1. Hantu npousBoaHyo pyHKUUN y = COS

X+sin x

Haitn npon3BoaHyto pyHKUMKN y = e -arcctgx .
X
4. Haiti nponseogHyto cyHkumm Y = 10g; PR
5. Haintu nponsBofHyo yHKUMKN Y = — N +arcsin x .
_+_

32x
6. Hantn nponsBoaHyto PyHKUMK Yy = F+ 3/; In’ x.

y xInx
7. Hant nponsBoAHY0 YHKUMN Y = — T
x J—
8. Haiti nponssoaHyto dyHkumm y = In* sin(3x).
1
9. Haintn nponsBogHy PYHKUMN Yy = —— .
arcsin x -sin x
g _ Vx| x
10. Haiitv npounsBoaHyto dpyHKUmMn y =x-27" -e™" .

_ 3sin 2x+4sin2x

11. Hant nponssoaHyo pyHKUUN y
12. Hai'Tn npounsBoaHyto dyHKummM y =+/4 — 7x* -arccos x.
13. Haiitn npoussogHyto doyHkumn y = In’ (5x° — x).

14. HanTtn npon3BoaHyto PyHKUMKN y = 104 -arctgx .

15. Hant nponssoaHyo PyHKUUN Y = sin’ (%} .

\ctgx

16. HanT npon3sBoaHyto pyHKUMKN y = e
17. HaiiTn nponaBoaHyto dyHkuum y = arccos(e”).

18. Hantu nponssoaHyo PyHKLUUN y = arcsin\/; .

19. HanTtn npon3sBoaHyo pyHKUMKN y = 73'”’1’& .

20. Haittv npoussoaHyto doyHkumm y = x° - log, (x% +1).
sin x
x'+1

21. Haiitv npouaBogHyt dyHkummn y = In

22. HaiiTn npon3ssoaHyto yHkummn y = arcsin(e“").

x’ log, x

23. Hantu npon3BoaHyto pyHKUMKU Y = {‘/——
X —COSX



24.
25.
26.

27.

28.

29.
30.
31.

32.

33.
34.
35.

36.

37.

38.

39.
40.
41.
42.
43.

44.

45.

46.

47.

48.
49.

Hantn npon3BoaHyto pyHKUMKU y = J4—-7x -arcsinx.
HaiiTy npousBofHyto pyHKLMN p = 92+
Haitt npoussoaHyio dyHkumm y = log, (5x° —3/;)13 :
. sin xdx
HanTtu nHterpan I—
I—cosx

5 arcsin’ x
Haintv uHTterpan I—dx )

V1-x*
Haiitn niterpan Ixxll +2x°dx.

Hantu nHterpan Icosx e dx |
o 2 88
Havitu nHTerpan Ix(3x -5)"dx.

. COS X
Haitu nHterpan J.—.dx :
3+5sinx

2
HaiTtu uHTterpan Ix-e" dx .
o 2
Haritu uHterpan Ictg xdx .
HanTtn nHterpan Ix -arctgxdx .

. 1+ cos’ x
Haintu nHterpan I—dx.

1+cos2x
e dx

e+l

Hantn nHterpan J

5 Inx
HaiiT uHTterpan I—dx.
X

Havitu nHterpan Iex -sin(e” )dx .
Havitu nHterpan I(2 — x)sin xdx .
HaiTtu uHTterpan Ixe’xdx.

HaiiT uHTterpan Ie&” -cos2xdx .

HaiATn uHterpan Itgzxdx.

y cos xdx
Hawntn nHterpan I—

sin® x —4
Haiitn niterpan Iarcsin xdx .
3dx

J1-97

3-ctg’x

2
COS X

Hawntn naterpan I

dx .

HanTtu nHterpan I

3
HaiTtu uHterpan sze Tdx.

Haiitn niterpan Ixz In xdx .



xdx
4

xt+1

xdx
X +2x+3
x2dx

2 +3x+2

50. HanTtu unterpan I
51. Hantu unterpan I

52. Hantu unterpan J

53. Haiitn nHterpan I(x ~7)* In(6x)dx .

Tdx
x> -5

55. HaiiTu nHTerpan Iarccos(Sx +3)dx.

54. Hantu unterpan I

56. HaiiTu nHTerpan Ixarctg(Sx +3)dx.

57.HanTtn unterpan Ixzarctgxdx.

3 cemecTp:
1. Haiitv nHTerpan ”f(x;y)dxdy, ecnn f(x;y)=xy+1,ao06nacte D orpaHuyeHa NUHUSMM

D
x=1,y=0,x+2y=7.

2. Haintun nHterpan _Uf(x;y)dxdy, ecrn f(x;y)=x"y+1, aobnacts D orpaHnyeHa NMHUSMA:

D
x=1,y=1,5x+y=11.
3. Haiitu nHTerpan ”f(x;y)dxdy, ecnn f(x;y)=xy> +1+x, aobnacte D orpaHnieHa
D

nAnamm: 32x =—y°, y=x".

4. Haintun nHterpan ”f(x;y)dxdy, ecnn f(x;y)=xy> —1, aobnacts D orpaHuieHa NMMHASMMA:
D

x=-2y", y=x".
5. HawTu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=xy> +x—1, aobnacts D orpaHnyeHa
D

nHvaMN: x = 7, p = —x’.

6. HaiTu nHterpan Hf(x;y)dxdy, ecnn f(x;y)=xy’ +y", aobnacts D orpaHuyeHa NMHUAMM:
D

x=0,y=2,3x+y=5.

7. HaiTu nHTerpan ”f(x;y)dxdy, ecnm f(x;y)=x"+y, aobnacts D orpaHnieHa NMHUAMMU:

D
2

y=3x—-4, y=—x".

8. Hantu nHterpan ”f(x;y)dxdy, ecnn f(x;y)=xy+x", aobnacts D orpaHnueHa NUHUSMA:

D
y=3x, y=0,5x, 0,5x+y=6.
9. HawTu nHTerpan Hf(x;y)dxdy ,ecrm  f(x;y)=xy+3, aobnactb D orpaHuyeHa NMHUSMU:

D
y=2x,y=—x,2x+y=3.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=—x"—y>+5,aobnacte D B nepsoi
D

KoopAMHaTHOM YeTBepTn orpaHuyeHa nuHmsmmn: x =0, y =0, x*+ y2 =9.

Haittn uxTerpan Hf(x;y)dxdy, ecnn f(x;y)=2x"+2y>+3,ao06nacts D B nepgoii
D

KOOPAMHATHOWN 4YeTBepTH orpaHuyeHa nuHunamu: x =0, y =0, Xt + y2 =16.

Haintu nHterpan ”f(x;y)dxdy, ecnn f(x;y)=xy+1,aobnacte D orpaHuyeHa NUHUAMMU:
D

x=-1,y=1,3x+y=9.

Haintu nHterpan ”f(x;y)dxdy cecrm f(x;y)=xy+1, aobnacts D orpaHMyeHa NUHUSAMM:

D
x=0,y=1,3x+y=6.
Havitu nHterpan Hf(x;y)dxdy, ecnn f(x;y)=xy" +1+x, aobnacte D orpaHuyeHa

D
: 2 2
NUHUAMK: X = )7, Yy =X .

Haintu nHterpan ”f(x;y)dxdy, ecnn f(x;y)=xy> —1, aobnacts D orpaHuieHa NMMHASMMA:
D

2 2
x=y",y=x".

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=xy> +x—1, aobnacts D orpaHnyeHa
D

nHvaMN: x = )7, p = x".

Havitu nHterpan Hf(x;y)dxdy, ecnn f(x;y)=xy* +y", aobnacts D orpaHuyeHa NMHUAMM:
D

x=0,y=0,3x+y=6.

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=x"+y", aobnacte D orpaHnieHa NMAUAMK:,
D

y=3x, y=x".

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=xy+x",aobnacte D orpaH1yeHa NMHUSMM:
D

y=3x, y=0,5x, x+y=6.

Havitu nHterpan Hf(x;y)dxdy, ecnn f(x;y)=xy+3,ao6nacte D orpaHn4yeHa NUHUSIMU:
D

y=2x,y=x,x+y=6.
Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=—x"—y’>+1, aobnacts D B nepsoii
D

KoopAMHaTHOM YeTBepTn orpaHuyeHa nuHmsmmn: x =0, y =0, x*+ y2 =1.

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y)=y>+x" +1, aobnacts D Bnepsoi
D

KoopAMHaTHOW YeTBepTU orpaHuyeHa nuHmsmmn: x =0, y =0, x*+ y2 =4.

Haintu nHterpan Hf(x;y)dxdy, ecnm f(x;y)= 4x - Xy, a obnactb D orpaHunyeHa
D

nuHuamun: y =3x, y=2x+1, x+y=6.
Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y) = 4x - Xy, aobnacte D orpaHnyeHa
D

nuHuamun: y =3x, y=3x—-6, y=3, y=0.



25.

Havitu nHterpan ”f(x;y)dxdy, ecnm f(x;y) =2+ y’x, aobnacte D orpaHuyeHa NUHUAMN:
D

y==2x,y="2x—-4,y=6, y=2.

4 cemecTp:
+00 1
1. WNccnepoBath psig Ha CXOOUMOCTb: Z:iftg2 ?
n=1
2. Pewwutb anddepeHumansHoe ypasHerue: )" +4y -5y =1.
+00 n!
3. Wccneposatb psag Ha CXO4MMOCTb: Z —.
n=1
4. Pewwutb auddepeHumnansHoe ypasHerune: y" —2y" +2y =2x.
}’l2
— 1 (n+l1
5. WccnepoBatb psg Ha CXOAUMOCTb: Z—n — .
n=l1 n
6. Pewntb guddepeHumansHoe ypaBHeHue: )" = x’e™, ecnun 3aaHbl HayarbHble YCNoBUS:
¥(0)=1u y'(0)=0.
— arctg(n+3
7. WccnepoBatb paag Ha CXOOUMOCTb: ZL
n=1 2- n3
!
8. PewwuTb auddepeHumansHoe ypasHenve: xy” =7y In (Lj :
X
+00 n3
9. WccnepoBatb psag Ha CXOAMMOCTb: Z .
= (n+1)!
10. PewnTb AnddepeHumansHoe ypasHeHne: 3+ (1) = " .
+00 _1 n
11. ccnepoBath psg Ha CXOOUMOCTb: Z (=D .
n=1 N + \/;
12. Pewmtb andpdpepeHumansHoe ypasHerue: y"(2y +3)— 2(y')2 =0.
<1 (n+5 g
13. ccnepoBath psg Ha CXOOUMOCTb: Z—n( j )
n=1 n
14. Peluntb anddepeHumansHoe ypaBHeHue: (y')2 +yy" = ¥y’ Npu HaYanbHbIX yCrIoBUSIX
»(0)=0wu y'(0)=0.
15. ViccnepoBaTtb psag Ha CXOAUMOCTb: i !
' S m+DIn(n+1)
16. PewwnTb AncdepeHumansHoe ypasHeHne: »" —13y"+36y =0.
+00 2
n +2
17. WccnepoBaTtb psag Ha CXOAUMOCTb: Z( > j
n=1 n
18. Pewmtb audeperumansHoe ypasHeHune: y" —2y"+ ' =0.
= n+1 Y
19. ccnepoBath psg Ha CXOOUMOCTb: .
;‘(311 + 2)
20. PelumnTb anddepeHumansHoe ypasHerne: y +5y"+4y =0.
+o0 2n+l
21. NccnepoBath psg Ha CXOOUMOCTb: Z

2 .
n=1 1 5’1



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Pewwutb anddeperumnansHoe ypasHerune: y" —23" +10y =0, ecnm y(%) =0wu y'(%) =e°.

WccnepoBathb psif Ha CXOAMMOCTb: Z

1

s (n+2)ln (n+2)
Pewwutb auddepeHumnansHoe ypasHerue: y" —4y' +13y =0.

+00
Wccnenosathb psg Ha CXOAUMOCTb: Z(—l)

n=1

Pewutb auddepeHumnansHoe ypasHeHue: 2"

n+l

sin

1
nn

—3y'+5y=0.

WccnenoBath psg Ha CXOAMMOCTb: Zarctg \/_

Pewmntb auddepeHLmansHoe ypasHeHve: )" — y = xcos’ x.

Wccnepoeathb psig HA CXOAMMOCTb: Z

)

2n+3j
n+2

1
PewnTs AuddepeHumansHoe ypasHerne: " +5) +6y = ——
e
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WccneposaTtb pAaO Ha CXOOUMMOCTb: Z
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Pewwutb anddeperumnansHoe ypasHerune: 4y"+9y =5.
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Pewwutb anddeperumnansHoe ypasHenune: )" +4y = ctg2x.

Wccnepoathb psig Ha CXOAMMOCTb: Z
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WccnenoBath psg Ha CXOAUMOCTb: Z( )
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Pewutb anddepeHumansHoe ypasHerve: " +4y =5y =1—x.
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WccnepoBatb pAaO Ha CXOOUMMOCTb: Z
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PewuTb anddepeHumnansHoe ypasHerue: y" —2(y'—y)=e"sinx.
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MCCJ'IGD,OBaTb pAO Ha CXOOUMOCTb: Zl’l Sin
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Pewutb anddepeHumnansHoe ypasHerue: 5"
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Pewutb auddepeHumansHoe ypasHeHune: )" = (x2 + l)e’zx , €CNK 3aAaHbl HavarbHble YCrOBUA:
y(0)=1wn y'(0)=1.

n(n—1)

+00

WccnepoBaTb pag Ha CXOAUMOCTb: Z
\n+1

n—1

PewmTtb audpdepeHumansHoe ypasHeHve: )" —2y = xsin’ x.
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MCCﬂeﬂ,OBaTb pAaO Ha CXoOUMMOCTb: E arcsin 4— .
n=1 \Nn

5
Pewwutb anddepeHumnansHoe ypasHenue: 5" — 5y +6y = ==
e
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WccnepoBathb psi HA CXOAMMOCTb: Zn3

n=I
52
Pewwutb anddepeHumnansHoe ypasHenue: )" +9y =rg3x.

+00 2n
Wccnenosath psa Ha CXOAMMOCTb: Z(—l)” In”

s n+2

PewmnTb anddepeHumansHoe ypasHerne: ¥ —5y"+4y=0.
B Mara3suHe NMelTCsl KOHBEPTbI CeMM BUAOB. KakoBa BEpOSTHOCTbL TOTO, YTO cpeau 5

NPOAaHHbIX KOHBEPTOB BCE KOHBEPTbI OKaXYTCs @) OQUHaKOBbIMU, 6) pasnnyHbiMn?

3 konogpl kapT (36 KapT) BbITAaCKMBAKOT HayAady LWecTb KapT. Hantu BepoATHOCTb TOro, YTO
OyayT BbiTalleHbl 3 Aambl, 2 KOPOns 1 Ty3.

M3 70 ak3ameHaLMOHHbIX BUNeToB CTyAEeHT 3HaeT 45. HanTn BeposaATHOCTb TOro, 4TO cpeaun
YyeTblpex Hayrag BblbpaHHbIX BONPOCOB ByAeT a) TOMNbKO 2 Bbly4YeHHbIX, 6) kak MMHUMYM [iBa
BblyY€EHHbIX.

Mepecnaya ak3ameHa gomkHa coctoatTbes mexay 10 n 11 yacamu. Npenogasatenb MOXET
npunTtn B Ntoboe spems (Mexay 10 n 11 yacamu), oH XAET 15 MUHYT, ecnun CTyAEHTbI He
NPUXoAAT, TO OH yXoauT. Takke CTyAeHTbl MOoryT npunTn B ntoboe Bpems (mexay 10 n 11
Yacamu), TaKke XOyT 15 MUHYT, ecnu npenogasaTterb He MPUXOAUT, TO OHU yXoadaT. Hantu
BEPOATHOCTb TOrO, YTO Nepecaaya COCTOUTCA.

Ha 3aHATMM No pusKynbType Tpu CTyaeHTa GpocaloT MAYM B Lienb He3aBMCMMO Apyr OT Apyra.
BeposiTHOCTb nonagaHns B Lenb KaXgoro n3 Hux pasHa 0,8. Hantu BeposaTHOCTb TOro, YTo a)
X0TS 6bl OANH U3 HUX NOMAAET B Lienb, 6) TONBKO OAMH U3 HUX NOMageT B Lenb.

Y MuKpockona ABe NuH3bl. BepoaTHOCTb BbiIxoga u3 CTPOsi B TEYEHME NATU NeT NepBOv NH3bI
0,2, BTopon — 0,1. OgHa 13 NMH3 BbilNa U3 CTPosi. HanTn BepOSATHOCTb TOro, YTO BbilSa M3
CTpPOS BTOpas nuH3a.

[Ba cTpenka genatT N0 04HOMY BbICTPeny B OAHY MULLIEHb. BepoaTHOCTb nonagaHusa ans
nepsoro cTpernka pasHa 0,9, ansa sToporo — 0,86. HanTu n noctpontb (PyHKLMIO pacrnpeneneHuns

crny4vanHon BennynHbl X - 4mucna nonagaHui B LEnb.



62. BeposaTHOCTb ycnewHo caaTb ak3ameH paBHa 0,6 ons nepsoro ctyaeHta n 0,8 — y BToporo.
CocTtaBuTb pag pacnpeneneHus cnyvyanHor BenmumHbl X - yMcna cTyQeHToB, YCreLwHo
CAaBLUNX 3K3aMeH C MNepBoro pasa.

63. HenpepbiBHas cnyyaiHas BeNn4MHa 3aaaHa NnoTHOCTBIO pacrnpeaeneHus
0, mpux <0,
l .
f(x)=9—sinx, npu 0<x <7,
2
0, pu x> 7.

Haintn maTemaTtuyeckoe oxugaHve, ANCNEPCUI0 U cpeaHee KBaapaTnyeckoe OTKITOHEHME 3TON
cnyyYyanHown BENUYUHbI.

64. Cny4ariHasa BenvunHa 3agaHa (pyHKumen pacnpeaeneHms

0, mpux<A4,
F(x)=140,25x", npuA<x<B
l, mpux>B.

HainTtn 3HauyeHus A,B , MateMaTn4eckoe oxmagaHme n gucnepcuto CJ'Iy‘-I&I?IHOVI BENMUYUHbI X .

MprMepbl KOHTPOSbHO-U3MEPUTENbHbLIX MaTepuanos:

1 cemecTtp
KonTpoabHo-usMeputeabHbIii MaTepuag Ne 1

2y+z+3x=1;
1. Pewmwmrs cucremy ypaeHenuii metosiom Kpamepa: <4z +5y+6x =-2;
8y+9x+7z=3.

2. Pemenue cucrem JMHEHHBIX ypaBHeHUH. Teopema Kponekepa-Kamnemmi. AMTopuT™ OTBICKaHHS PEIICHUS
MPOU3BOJIBLHON CUCTEMBI JINHEHHBIX YpPaBHEHUH.
3. HemnpepsIBHOCTh PYHKIIUH B TOYKE M HA MPOMEXKYTKe. HenmpephIBHOCTh HEKOTOPBIX OCHOBHBIX 3JICMEHTAPHBIX

(byHKIMHA.
2
4. Beruucauts lim 3+—21 .
n—»o 3+2)1+
2 cemecTp

KonTponbHo-u3MepuTebHbIi MaTepuaa Ne 1

1. HMHTerpaisl oT HENPEPHIBHBIX (QYHKIMH 110 OECKOHEYHOMY ITPOMEKYTKY MHTETPUPOBAHUS: OIpe/ieJIeHUE, CBOICTRA,
MIPU3HAKU CXOJUMOCTH.

2. Haiitu iponsBoaHyt0 GyHKIMH y = — +arcsin x .
N sin xdx
3. Haiitu uaTerpan I _—
I-cosx

3 cemecTp
KonTpoabHo-usMeputeabHbIii MaTepuag Ne 1

1. TIlonstue u rpa(bnquKoe 1/1306pa>1<eH1/Ie KOMIIJICKCHBIX YHCCII.

2. Haiitu urrerpan ” f(x;y)dxdy, ecin f(x;y)=xy+1,aobnacte D orpannuena quHusmu x=1; y=0; x+2y=7.
D

4 cemecTp



KonTponbHo-u3MepuTebHbIi MaTepuan Ne 1

1. Meron Bapuaiuu nIpou3BOJIBHBIX MOCTOSIHHBIX TIpH pemennn JIHIY Broporo nopsaka. Teopema o HamoXeHUH
pelieHui.
2. WuterpanbHbii npu3Hak Koy s 3HaKOTIOI0KUTENBHBIX YUCIOBBIX PsIoB. O000MEHHBI TApMOHHYECKAN PSII.

+00 n
3. HccnenoBath psif Ha CXOJHUMOCTB: Z(arcsinlj .
n

n=1

4. Pewmnts aupdepennnansaoe ypapaerue: y" = (x° +1)e >, eciu 3a1aHbl HaYaIbHBIC YCIOBHSL: y(0)=11 y'(0)=1.

OnucaHne TexHonormm npoBedeHus. [lpomexyToyHaa aTTectaumss N0 OUCLMNIIUHE
«Martematuka» npoBoautca B hopme ak3ameHa (1,2,4 cemecTpbl), anddepeHumMpoBaHHoro 3adyeta (3
cemecTp).

Mo pelweHnio kadedpbl OLEHKM 3a 3K3aMmeH/3a4yeT MOryT ObiTb BbiCTaBfeHbl MO pesynbTaTam
Tekyllen ycnesaemocTy oby4aloeroca B Te4eHUe cemecTpa, HO He paHee, YeM Ha 3aKouYnTenbHOM
3aHATMK. [na atoro oby4varowemMyca HeobxogMMOo HanucaTb KaXayl U3 ABYX KOHTPOSbHbIX paboT He
MeHee, YeM Ha OLEHKY «yOO0BNEeTBOPUTENBHOY», NOCETUTb HE MeHee 80% 3aHATUI, akTMBHO paboTaTtb Ha
3aHATMAX. [pu Hecornacum oby4varowierocsi, emy AaeTcsi BO3MOXHOCTb MNPOWTM MPOMEXYTOYHYIO
aTTecTaumio Ha obLLNX OCHOBaHUSAX.

lMpomexyToyHas aTTecTaums, Kak NpaBumo, OCYLLIECTBIISETCS B KOHLIE cemMecTpa.

lMpomexyToyHass artTectauus no OUCLUMNIIMHE C MPUMEHEHWEM SNEKTPOHHOro 0by4eHus,
ANCTaHUMOHHbIX oObOpasoBaTenbHbIX TexHorormn (ganee — 30, [OOT) npoBogutca B pamMkax
3NEKTPOHHOro Kypca, pasmelteHHoro B AMOC (obpasoBatenbHbin nopTan «QNeKTPOHHbIV YHUBEPCUTET
BI'Y» (LMS Moodle, https://edu.vsu.ru/).

OOyuvarowmecs, NpoOXoAsLIMEe MNPOMEXYTOYHYH aTTecTaumto ¢ npumeHeHvem [OOT, OOMKHbI
pacnonaratb TEXHUYECKUMU CPeACcTBaMu U NporpamMmMHbIM obecnevyeHnem, No3BonsoWwmm obecnevmTb
npoueaypbl attectauun. OByvaroWMNCa CaMOCTOATENBHO obecnevnBaeT BbINONIHEHWE HEOBOXOAMMbIX
TeXHMYecknx TpeboBaHWA ANA  MPOBEAEHMS MNPOMEXYTOYHOM aTTectauMm C  NPUMMEHEHUEM
ANCTaHUMOHHbIX 0b6pa3oBaTenbHbIX TEXHONOMMN.

NoeHTudukauma nmMYHOCTM oByvalowlerocs npu MPOXOXAEHUM MPOMEXYTOYHOW aTTecTtaumm
obecneynBaeTca NocpeaCcTBOM WUCMNONb30BaHUS KaxadbiM OByyalowMMca MHOMBUAOYANbHOrO NOrnHa u
naponsi Npu BXoae B NUYHbIN KabunHeT, pa3melleHHbin B QMOC obpasoBaTenbHOW opraHmM3aLmm.

B xome npoBegeHus aTtrtectaumm obydarowemycss HeobxoguMmo OTBETUTb Ha Bonpocbl KVM,
COCTOSILLEro u3: [ABYX TeopeTuyeckux W [ABYX npakTuyeckux BonpocoB (1 cemecTtp), OQHOro
TEOPETMYECKOrO M ABYX MNPaKTUY4EeCKUX BOMPOCOB (2 CEMECTpP), OOQHOr0 TEOopPeTU4ecKoro U OAHOro
NpakTU4eckoro BOMPOCOB (3 cemecTp), OABYX TeOpeTMYecKMX K OBYX MpakTuyeckux BonpocoB (4
CEMECTp), U AOMNONHUTENbHbBIE BOMPOCHI 3K3ameHaTopa.

Pesynbtatbl  Tekywen artrectaumMm obyvarollerocsa  yuuTbiBalOTCS  NpU  NpoBedeHun
NMPOMEXyTOYHOWN aTTecTauumun crneayowmm obpasom: obyyarowmecs, nonyymsLine 3a obe KOHTPOsbHbIE
paboTbl OLEHKN «OTMMYHO», OCBOBOXAAKTCA OT He06X0OMMOCTM OTBEYaTb Ha MpakTUyYecKkne BOMNPOCHI
KUM. Ob6y4atowmecs, nonyymBlUME 3@ KaXOyl KOHTPOSbHYK paboTy OUEHKU, HE HWXKE «XOPOLUOY,
ocBoboxgalTca OT HeobXxoAMMOCTM oOTBe4YaTb Ha OAuMH K3 npakTuyeckux BonpocoB  KUM.
O6yuatowmnecst, nony4vmBLUNE XOTS Obl 3@ OQHY KOHTPOJSIbHYHO paboTy OUEHKY «HEeyOOBNEeTBOPUTENBHO»
NN He SIBUBLUMECS Ha KOHTPONbHYIO paboTy, Nony4yaroT JOMNOMHUTENBbHOE NPaKTUYECKoe 3afaHune.

TpeboBaHUs K BbINOMHEHWIO 3a4aHWUi, LUKarbl U KPUTEPUM OLLEHMBAHUS.

Kputepum oueHnBaHnsa KOMNeTEHLNN LLikana oueHok
O6y4arowmnca He Bnageet OCHOBaMy y4eOHO-MporpaMMHOro Mmartepuana, | «HeygoBneTBopuTenbHO»
0BHapyxun npobernbl B 3HAHUSIX OCHOBHOIO y4ebHO-NporpaMMHOro Matepuana,
Jonyctun  nNpuHUMNUManbHble OWWOKM B BbIMOMHEHUU NPEAYCMOTPEHHbIX
nporpaMmmon 3agaHui

Ob6yvaowmnca  Bnageetr  3HaHUMSMUM  OCHOBHOro  y4eBHo-nporpammHoro | "YaosneTBopuTenbHO"
MaTepuana B obbeme, Heobxoaumom Ans AanbHenen y4ebbl n NpeacrosLen
paboTbl MO cneunanbHOCTW, CNpPaBUIICA C  BbIMOSIHEHMEM  3a4aHUMN,
NpeaycMOTPEHHbIX  MpPOrpammMon, 3HaKoM C  OCHOBHOW  nuTepaTypown,
pekoMeHAoBaHHoOM nporpammoin. OueHka "yaoBneTBOPUTENBLHO" BbICTABMSETCS
obyvarowmmcs, OOMYCTUBLUMM MOFPELLIHOCTM B OTBETE Ha 3K3aMeHe U Mpu
BbIMOMHEHUN 3K3aMeHaLUMOHHbIX 3adaHui, Ho obnagawlwmm HeobXoAMMbIMU
3HAHUSMW ANsl UX YCTPaHeHWs noj pykoBoacTBOM npenogasatens. OueHka




«YLOOBMETBOPUTENbHO» BbICTABNAETCH, €CNM CTYAEHT 3HaeT BCe onpeaeneHuns u
OPMYNNPOBKN YTBEPXKAEHUIM NO KOHTPOIIbHO-U3MEPUTENBHOMY MaTtepuany.
O6y4vaowmnca  nNonMHOCTb0  Bnageetr  3HaHuMaMUM  yvebHo-nporpammHoro | "Xopowo"
MaTepuana, yCnewHO BbIMOMHU MPeayCMOTPEHHbIE B MpOrpaMme 3adaHus,
YCBOWUIT OCHOBHYH §NUTepaTypy, PEKOMEHAOBaHHy B nporpamme. OueHka
"xopowo" BbICTaBnsdetca oby4varwlwmmMmcs, MoKa3aBWMUM CUCTEMaTUYECKUI
XapakTep 3HaHUM MO OUCUUMIMHE WM CMOCOBHBIM K KX CaMOCTOATENIbHOMY
NPUMEHEHNIO B NMPaKTUYEeCKON aeaTenbHOCTU. OLeHKa «XOpOoLUOy BbiCTaBMsieTcs
obyyarollemycsi, eCrnvm OH MPaBUSIbHO M B MOJNTHOM O0bemMe OTBETUN HEe MEHee,
yeM Ha 75% BonpocoB buneta

OueHka «OTNMUYHO» BbICTaBNSAETCS obyuvatoumes, o6HapyxuBwumM | "OTnM4HO"
BCECTOPOHHEe, cucTematmyeckoe u rnybokoe 3HaHue y4yeBGHO-NMporpamMMHoOro
mMaTepuana, ymeHue CcBOBOOHO BbINONHATL 3afaHud, npeayCMOTPEHHbIe
nporpaMmMon,  YCBOMBLUMM  OCHOBHYHD  MporpaMMmy U 3HakOMbIM  C
OOMOMNHUTENBbHON NUTepaTypoln, peKkoMeHAoBaHHOW nporpammon. OueHka
"OTNNYHO" BbICTaBNSIETCA 00Yy4aroLIMMCS, YCBOMBLLUMM B3aMMOCBSI3b OCHOBHbIX
MOHATUI OWCUMMMMHBI B WX 3HadYeHMM Ansg npuobpeTtaemor npodeccun,
NPOSIBUBLLMM  TBOPYECKME CMOCOOHOCTM B  MOHMMaHWUK, U3MOXEHUN WU
ucnonb3oBaHUM  yyebHo-nporpamMmHoro maTtepuana. OueHka  «OTIIMYHO»
BbICTaBISIETCS, €Criv 00y4atoLNNCs B NOSTHOM O0bEeME M NpaBUSIbHO OTBETUI Ha
BCE BOMPOCHI KOHTPOJIbHO-M3MEPUTENBHOrO Marepuana

20.3 PoHA oueHOYHbIX cpeaAcTB cchOPMUPOBAHHOCTU KOMMNETEHLUN CTYAEHTOB, PEKOMeHAYeMbIN
ANsA npoBeAeHusl AUarHoCTU4ecKux pabor
OlNK-4 CnocobeH nnaHvpoBaTb paboTbl XMMWYECKOW HanpaBneHHOCTW, obpabaTbiBaTb M
WHTepnpeTupoBaTb MNOMyYEHHble pe3ynbTaTbl C  WCMOMb30BaHUWEM TEOPETUYECKUX 3HaHWUA U
NPaKkTUYECKNX HABbIKOB peLleHns MaTeMaTUYEeCKNX U PU3NYECKNX 3aaau
OrlK -4.1 Ncnonb3yeT 6a3oBLle 3HaHWSA B obnactu mMatemMatukm u pusnkm npu nnaHuposaHun paboT
XUMNYECKOWN HanpaBneHHOCTH
3HaTb: KoHUenTyarbHble OCHOBbI METOAOB pelleHus 3afad B npegMeTHoW 06racTu; OCHOBHbIE MeToAbI
JokasatenbCcTBa MaTeMaTMYeCKUX YyTBEPXKOEHUN, MeToabl 06paboTKM YMCNOBbLIX BENMNYMH
YMeTb: hopMynupoBaTtb YyTBEPXKAEHMS W [OKa3blBaTb TEOPEMbl, ONpeaendATb anroputM U npasuna
peLLeHns 3agayn
BnageTb: TeopeTMyeckuMn noAxodamMm K CO3O0aHWI0 MaTeMaTuyeckux moaenen; HaBblkamu paboTbl B
NHPOPMAaLIMOHHbIX COBPEMEHHbIX CUCTEMAX
OMNK - 4.2 Ob6pabaTbiBaeT [aHHble C MCNOMb30BaHWEM CTaHOapTHbIX CNocoboB annpokcumauum
YNCNEHHbIX XapakTePUCTUK
3HaTb: cTaHAapTHbIE METOAb! annpPOKCUMaLMN YUCTIEHHBIX XapakTePUCTUK N 06nacTn nx npuMeHeHus
YMeTb: NPUMEHATb METOAbI M NOAXOAbI MaTeEMATUKM ANS peLleHns KOHKPETHbIX 3agay
BnageTb: HaBblkaMn NPaKTUYECKOro NCMONb30BaHUSA 6a30BbIX 3HAHMN U METOA0B MaTEMAaTUKN
OMNK - 4.3 WHTepnpeTupyeT pe3ynbTaTbl XUMUYECKUX HaAbBNAeHWhn C  UCNonb30BaHWEM
MaTeMaTUYECKUX N PU3NYECKNX 3aKOHOB M NPeacTaBreHnI
3HaTb: OCHOBHbIE 3aKOHbI MaTeEMaTUKK, MaTeMaTU4eCckme MOLENN XMMUYECKNX NPOLLECCOB
YMeTb: rpaMOTHO 1 NPaBuUibHO NPEACTaBNASATbL CBOM pe3yrbTaThl
BnageTtb:  MCTOYHWMKaMM  MHOpPMauuW, HaBblkamuM  paboTbl C  NUTepaTypon, MeTogamu
CaMOCTOSATENbHOro 0Oy4eHUs HOBbIM 3HAHMAM WM cnocobamyn UX NPUMEHeHus B NpodeCccuoHanbHON
AeaATenbHOCTH

[MepeyveHb 3agaHnn OANg oueHKU cpOpMUPOBAHHOCTU KOMMETEHLNN
1) 3aKkpbITble 3a4aHus (TECTOBbIE, CPEAHUN YPOBEHb CIOXHOCTW):
1. Myctb a— uucno, A4,B,C — maTpuubl (npeagnonaraeTcd, 4YTO MaTpuubl Takue, 4TO

durypupyolme Hmxke MpPoU3BEdEHUs MaTpuu, onpedeneHsl). Kakoe w3  cnegyowmx
COOTHOLLEHUI, BOOOLLIe rOBOpPS, HE BEPHO?
a) (AB)C = A(BC), 6) (4+B)C=AC+BC,B) A(B+C)=AB+ AC,T) AB=BA,

A) a(AB)=(aA)B = A(aB),T) (A4B) =B" 4" .

OtBeT: 1)
2. Kakum 13 cnocob6oB MOXHO HanTh peLleHne niobon cMcTembl IMHENHbBIX YPaBHEHWUIA?



a) Metopom Kpamepa, 6) maTpuyHbiM cnocobom, B) metogom [raycca.
OrtBerT: B)

3. CKOMnbKO BCEro pasnmnyHbIX peLleHNn HE MOXET UMETb CUCTEMA NIMHENHBIX YPaBHEHNIN?
a) 0, 6) 1, B) 2, r) 6eckoHe4HOE YnCO.
OrtBerT: B)

. 1Y
4. BtopbiM 3amevaTefibHbIM MpedenioMm  HasblBaeTcs 11m(1+—j. 3HayeHne BTOpPOro
X

X—0

3amevaTenbHOro npegena paBHoO
a)0,6)1,B) e, e, n) o
OrtBeT: B)

5. MNyctb npu x €[a;b] f(x)=0. Toraa nnowaab urypbl, 3akno4eHHON Mexay ocbto abcumce,
rpapukomMm PyHKUMK y = f(x) U NPAMBIMU x = g, x =b paBHa

) [/'x)dx, 6) £1)- f(@). ) [ F()de. ) [ .

OtBeT: 1)
6. YacTHast npousBoaHast yHKUMM z =x’ +3xy+)° MO NepeMeHHON x, T.e. z, paBHa

a) z. =2x+3y,

)z,

6) z/ =2y+3x,

B) z. =2y +3x+5)°,
r)z. =0.

OrtBerT: a)

7. BbolpaxeHue Buga z=x+iy, rge x n y — AeNCTBUTENbHbIE YNCNA, @ | — MHMMasa eguMHuua,

Ha3biBaeTCcs
a) KOMMMEKCHbIM YUCIIOM,

0) oenCTBUTENbHBIM YNCIIOM,

B) HaTyparbHbIM YMCIIOM,

r) LesibiM YMCIIOM.

OrtBerT: a)

8. dopma 3anucK z = r(cos @ +isin @) KOMMIEKCHOrO Y1Cria HasblBaeTCs

a) TPUroHoMeTpu4ecKkon hopmon,
0) anrebpandeckon goopmon,

B) 9KCNOHeHUmansHon hopmown,
r) HET NpPaBWUMbHOrO OTBETA.

OrtBerT: a)
d
9. O6uwee peleHne anddepeHLmansHOro ypaBHeHUS d—yzﬁ, MOXHO 3anucaTb B BUae
Xy
2
a) y_ =—+c,
2 2
0) y 3x+Inx,
B) ' =3x"+c,
r x
OTBeT a)

10. Ecnm limu, # 0 wnu 3TOT NpeAen He CyLecTByeT, TO COOTBETCTBYIOLLMIA YNCIIOBON psAj

n—>0

Do, =y o, +



a) pacxoauTcs,

0) cxoguTcs,

B) HE CyLleCTByeT,

r) ABNSETCA rapMOHUYECKNM.
OrtBerT: a)

2) OTKpbITbIE 3a0aHUg (TECTOBbIe, cpeaHUN YPOBEHb CIOXHOCTU):

3 1
1. Beluncnutb onpegenutens maTpuubl A =[ 5 J.

OTtBeT: 5
2. YpaBHeHue y =kx+b Ha3blBaeTCHA ypaBHEHMEM NPAMOK C

OTBeT: yrnoBbiM KOIMPULMEHTOM.
2 2

X
3. YpaBHeHune —2+Z—2 =1 Ha3bIBaeTCHA KAHOHUYECKNUM YpaBHEHNEM
a

OTBeT: annunca.

. sinx
4. MNepBbIM 3aMevaTesibHbIM NpeaenomM HasbiBaeTca lim——. Yemy paBHO 3Ha4yeHwe nepBoro

-0 x

3ameyvartenbHoro npegena?
OTBeT: 1.

5. BblunMcnuTb 3Ha4YeHne pyHKUMK (xsinx)’ (NPOM3BOAHOM OT xsinx) NpyU x =0.
OrtBerT: 0.

!

X o X
6. Bbluncnutb 3HavyeHne oyHKumm (—j (nponssogHon oT )npn x=0.
COS X COS X

OtBerT: 1.

3
7. BbluncnuTb szdx.

0
OtBerT: 9.
8. BcTaBbTe nponyLieHHoe npunaraTesibHoe, OTBeyvalLee Ha BONpOoC «Kakom»
®PyHKUMA z = f(x; y) Ha3biBaeTCH B Touke M (x,;,), €CNV OHa

1) onpeaeneHa B 3TON TOYKE N HEKOTOPOW €€ OKPECTHOCTH,
2) nmeet npegen lim f(x;y),
Y
3) 9TOT npeaen paBeH 3Ha4YeHuo PYHKLUUKN z B TOYKke M, T.€. lim f(x9)=f(x5,) -
e,
Y=>Yo

OTBeT: HENPEepPbLIBHON.

9. BctaBbTe NponyLeHHoe npunaraTeribHoe, OTBeYalLee Ha BONPOC «Kaknm»
YpaBHeHue, CBA3bIBAIOLLIEE HE3ABUCMMYIO NEPEMEHHYIO, MCKOMYHIO (DYHKLNIO

N ee Npou3BOAHbLIE, HAa3blBaeTCA ypaBHEHNEM.

OTtBeT: anddepeHumanbHbIM.

10. BBeanTe nponyLieHHoe CyLLIeCTBUTENbHOE B TBOPUTENBHOM Nagexe

BbipaxeHne BUAa D u, =u, +u, +..+u, +..., TAE u,ly,...,u,,... — AEACTBUTENbHbIE UMK

n=I
KOMMSEKCHbIE Yncna, Ha3blBAeTCs YNCITOBbIM
OTBeT: psgom.



11. BcTtaBbTe nponyLLeHHbIN rnarosi.

Ecnu ctenexHomn pag Zanx” =a,+ax+..+ax"+.. npn x =x, =0, TO OH aBCONTHO
n=0

CXO[UTCS NPV BCEX x , YAOBMNETBOPSIOLLMX HEPABEHCTBY |x| < |x| .

OTBeT: cxoguTcs.
Kputepum n wkanbl oueHnBaHma 3agaHnm ®0OC:

1) 3agaHug 3akpbIToro Tuna (BbI0Op 0OHOro BapuaHta oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
o 0 6annoB — yka3aH HEBEPHbIN OTBET.

2) 3agaHng oTKpbITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

3) 3agaHung oTKpbITOro Tna (YMcno):

e 2 6anna - ykasaH BEepHbI OTBET;
o 0 6annoB — yka3aH HEBEPHbIN OTBET.

3apaHusa pasgena 20.3 pekoMeHOYTCS K UCMONb30BaHUIO NpWY NPOBEAEHUM ANArHOCTUYECKUX
paboT C Uenbl OUEHKM OCTaTOYHbIX pPe3ynbTaToOB OCBOEHUS OAaHHOW AUCUUNIUHBI (3HaHWW,
YMEHWUN, HaBbIKOB).



	Б1. О.06 Математика
	10. Место учебной дисциплины в структуре ООП: Блок 1, базовая часть.
	Дисциплина «Математика» является предшествующей для дисциплин «Аналитическая химия», «Органическая химия».
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	Знать: концептуальные основы методов решения задач в предметной области; основные методы доказательства математических утверждений, методы обработки числовых величин
	Уметь: формулировать утверждения и доказывать теоремы, определять алгоритм и правила решения задачи
	Знать: стандартные методы аппроксимации численных характеристик и области их применения
	Уметь: применять методы и подходы математики для решения конкретных задач
	Знать: основные законы математики, математические модели химических процессов
	Уметь: грамотно и правильно представлять свои результаты
	Владеть: источниками информации, навыками работы с литературой, методами самостоятельного обучения новым знаниям и способами их применения в профессиональной деятельности
	1) закрытые задания (тестовые, средний уровень сложности):
	2) открытые задания (тестовые, средний уровень сложности):

