MuHucTepcTBO HAyKH U BbIciIero oOpazoBanus Poccuiickoit @eaepannu
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUpPEKICHNUE
BBICIIETO 00pa30BaHUs

r,s IepMcKkuii HAMOHAJIBHBIN UCCIEA0BATEIbCKHI
L] N
ITHHITY MOJIMTCXHUYCCKHU YHUBCPCUTCT

YTBEPXKJIAIO

[TpopexTop mo oOpa3zoBaTeIbLHOM
NEATeIIbHOCTH

N.}O.YepHukosa
« 22 » ceHTa0ps 2024 .

PABOYASA ITPOT'PAMMA JUCHUIIJIMHBI

JIncuuninHa: MaremaTuka
(HaMEHOBaHME)
®opma 00yyeHUA: OYHas

(04YHas/0YHO-3209HAS/320THAS )

YpoBeHb BbICHIET0 00pa30BaHUS: OakanmaBpuar

(6akanaBpuart/crienaIuTeT/ MarucTpaTypa)

OO0masi Tpy10éMKOCTh: 576 (16)
(uacel (3E))
HanpasJieHue NoaAroTOBKH: 13.03.03 DHepreTryeckoe MallMHOCTPOEHUE

(ko1 ¥ HAUMEHOBaHKE HAIIPABJICHU)

HanpaBJjieHHOCTD: DHepreTrndeckoe MammuHocTpoeHue (oomuuii npodmib, CYOC)

(HammMeHOBaHME 00Pa30BATEILHOM MPOTPAMMBI)

[Tepmb 2024



1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

OcCBOEHHE CTYJJCHTAMU OCHOBHBIX METO/I0B MaTEMaTU4YECKOI0 anmnapaTa, HeOOXOAUMOI0O JJIsl U3yUEHUs
00LIETEOPETUUECKHX U CIIEHUAIBHBIX AUCLUIUIMH; Pa3BUTHE JJOTUUYECKOTO U aJITOPUTMUYECKOTO
MBIIIUICHNST; TIOBBIIIICHNE O0IIeH MaTeMaTHIECKON KYJIbTYphI; (OopMHpOBaHNE HABBIKOB (hOpMaTH3aIiu
MOJIEJIeH peabHBIX MPOIIECCOB; aHAJIN3 CHCTEM, TPOIIECCOB U SBJICHHUMA MPH MOMCKE ONTHMATBHBIX
pelieHui ¥ BEIOOPE HAMITYUITNX CIOCOO0B peain3aliy dTUX PELICHHIA; BRIpaO0TKa yMEHUN U
MCCIIEZIOBATEIbCKIX HABBIKOB aHAJIM3a MMPUKIATHBIX 3a/1a4.

dopmupoBaHHEe 3HaHUH B 00J1aCTH

- AaHATMTUYECKON TeOMETPUN U TMHEHHON anreOpsr;

- i depeHnnanbHON reOMETpUH KPUBBIX M TOBEPXHOCTEN;

- TEOpUH MOCIE0BATEIBHOCTEN U PSIIOB;

- i epeHnanTbHOr0 M HHTETPAIBbHOTO UCUUCIICHHS,

- TApMOHHYECKOTO aHAJIH3a;

- i pepeHInaTbHBIX YPaBHCHUH;

- TEOPUU BEPOSITHOCTEH, MaTeMAaTUYECKOW CTATUCTUKU U CIyYaiHBIX MPOLIECCOB, CTATUCTUYECKOTO
OLICHWBAHUS U MPOBEPKU T'MIIOTE3, CTATUCTHYECKUX METOJI0B 00pabOTKU IKCIIEPUMEHTAIBHBIX TaHHBIX.
®opMHUPOBAHUE YMEHUN:

- HCIIOJIb30BaTh MATEMAaTHUECKUI A3bIK 1 MATEMATHUECKYI0 CUMBOJIMKY IPH PEIIEHUU MPAKTUYECKUX
3ajgay;

- ACTIOJTb30BaTh MAaTEMaTHIECKHUE METO B M MOJIEIH TIPH PEIICHUN POGECCHOHANBHBIX 3a/1a4;

- MPOBOAMTD aHAIN3 (DYHKIINH;

- pemaTh ypaBHEHUS U CHCTEMBI TU((epeHINaNbHBIX YPaBHEHUH IPUMEHUTEIBHO K peaTbHBIM
[IPOLIECCAM;

- MCTIOJIb30BaTh AHAJUTUYECKUE U YUCIECHHBIE METObI PEIICHUs aNredpandyeckux 1 OObIKHOBEHHbIX
nmuddepeHnnanbHbIX YpaBHCHHI;

- IPUMEHATH BEPOATHOCTHO-CTATUCTUYECKHUH MMOAXO0/I IPU PELIEHUH TEXHUYECKUX 3aj1ay;

- HCII0JIb30BaTh MATEMaTHYECKHUE METOBI U MOJIEIIN B TEXHUUECKUX NPHIIOKEHUSAX;

- 00pabaTeIBaTh SMIUPUICCKUE U AKCIICPUMEHTAIILHBIC TaHHBIC.

DopMUPOBAHNUE HABBIKOB!

- MCTIOJIb30BAaHUS MAaTEMaTHYECKOTO armapara, He00X0AUMOTO JUIsl MU3YUSHHSI IPYTUX (PyHIaMEHTaTbHbBIX
TUCIUILUINH, CTICIIKYPCOB, a TaKXe /Ui paboThl C COBPEMEHHOM HAyYHO-TEXHUYECKON JINTEPATYPOii;

- IPUMEHEHUS METOJ0B MaTEMaTUYECKOT0 aHAJIN3a MIPH PEIIEHUHU NMPOoPeCcCHOHABHBIX 33/1a4;

- HCIIOJIb30BAaHUS METO/I0B aHAJIMTUUECKOI reOMETpHUH IIPH PEILIEHUH NMPOo(eCcCHOHATBHBIX 3a/1aY;

- pEILIEHUs YUCIEHHBIMH METOIaMH cucTeM I hepeHIMaIbHbIX U aNreOpandyeckux ypaBHEHUH;

- IPUMEHEHUS METO0B TEOPUH BEPOSITHOCTEH M MATEMAaTUUECKON CTaTUCTHKH;

- ACTIOJTb30BAHMUS MATEMAaTHIECKHUX, CTATUCTUYECKUX U KOJIMIECTBEHHBIX METOIOB PEIICHHSI TUTTOBBIX
MpohecCHOHATBHBIX 33/1a4;

- OpraHu3aly BEIYUCIUTEIBHBIX SKCIIEPUMEHTOB B 00JIaCTH MPO()EeCCHOHATBHOMN IEATEIbHOCTH;

- IOCTPOCHUSI MATEMAaTUYECKON MOJICJIA TUIOBBIX MPO(ECCHOHANBHBIX 3a/1a4 U CoAepKaTeIbHON
WHTEPIPETALUH TOJTYYESHHBIX PE3yIbTaTOB.




1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

*MatemaTnueckue 0OBeKTH (MaTpPHIIBI, BEKTOPa, TeOMeTpUIecKre 00pasbl, GYHKIUN OJHON U
HECKOJIbKHX TIEPEMEHHBIX, TIOCIIeIOBATEILHOCTH, Psbl, tuddepeHnransHbple ypaBHEHHS );
*Omnepanyu HaJ 00bEKTaMU U XapaKTEPUCTHKH 0OBEKTOB (TIpeIes, HEMPEPHIBHOCTb, OTIEPAIIH
g depeHInpPOBaHUs 1 HHTETPUPOBAHUS, SKCTPEMYMBI U T.11.);
*OCHOBHBIE MAaTEMATUYECKUE METO/IbI HCCIIEI0OBAaHMS OOBEKTOB;
*MareMaTHuecKHe MOJIEIN TUIOBBIX TPO(GECCHOHANBHBIX 3a/1a4;
*Crioco0b! (popManiu3aluy peanbHbIX (PU3NYECKUX SBICHHI;
*OCHOBHBIE IOHATHSI U METOJIbI TAPMOHHYECKOTO aHAIN3A;
*OCHOBHBIC IOHATHS U METOJIbI TEOPUU BEPOATHOCTEH U MaTEMAaTUUECKOM CTATUCTUKH.

1.3. BxoaHblie TpeOGOBaHUA

|He MIPeTyCMOTPEHBI

2. [lnanupyembie pe3yJbTAThl 00yUYeHHs MO JUCHHUIIIIMHE

Komrmerenmnus

Munexc
WHIUKATOpa

[Tnanupyemsbie pe3yabTaThl
00ydeHus 0 TUCIUTUTHHE
(3HaTH, YMETH, BIAJICTh)

Nupukatop HOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHHI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKU




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OI1K-2

WJ1-1011K-2

3Haer:

OCHOBHBIE TTOHSTHUS U
METO/Ibl JINHEWHOHN 1
BEKTOPHOM anredpsl;
OCHOBHBIE ITOHATHS
AQHAJIMTUYECKON reOMeTpUU
Ha IJIOCKOCTH U B
[IPOCTPAHCTBE;

MpaBUIa U METOJIBI
BBIYHCIICHUS MTPENIEIIOB,
nudepeHnrpoBaHus,
OCHOBHBIE METO]IbI
rccienoBaHus QyHKIUH
OJHOU MEepEeMEHHOM C
MIOMOILIBIO ITPOU3BOJHOM;
METO]Ibl UHTETPUPOBAHMS
(GyHKIUHU OHOM
IIEPEMEHHOW;

npaBujia U METOAbI
nudepeHnupoBaHus
(YHKIMI HECKOJIBKHUX
NEPEMEHHBIX;

OCHOBHBIE THIIbI
OOBIKHOBEHHBIX
mdhepeHITnanbHBIX
YpaBHEHUI];

METO/IbI UCCIIEJOBAHUS
PSAI0B HA CXOAMMOCTb U
paznoxeHust pyHKUUN B
panbl Telnopa u
MaxmnopeHna;

MMOHATHE IBOMHBIX, TPOMHBIX
1 KPUBOJIMHEMHBIX
WHTErpasos;

OCHOBHBIE NTOHSTHS U
TEOPEMBI TEOPUU
BEPOSITHOCTEN U
MaTeMaTUYeCKOU
CTaTUCTHUKU.

3HaeT OCHOBHBIE METOBI U
CrocoObI M3YYeHHS U aHaIn3a
SHEPTeTUYECKUX OOBEKTOB,
00J1aCTH MX WCITOJIB30BAHUS;
OCHOBHBIE MaTEMaTHUYECKHE,
(u3nyecKue 3aKOHBI U
3aKOHOMEPHOCTH
MIPUMEHHUTEIBHO K
PHEPTeTHYECKUM O0BEKTaM 1
MPOIECCaM.

DK3aMeH

OI1K-2

WJ1-2011K-2

'YMEeT: BBIIOIHSITh
NEHCTBUS HAJl MATPULIAMU 1
BEKTOpaMHU, MCCIIC/IOBATh
CHCTEMBI TMHEHHBIX
anreOpanvecKux ypaBHCHHUH,
peniaTth 3a1a9u
AHAIIMTHUYECKON T€OMETPHH;
mddepeHupoBatsb
(GyHKIINH, HAXOAUTh
HauOOJIbIIIEEC U HAUMEHBIIIEE
3HAUCHHE

‘YMeeT 1ucciaen0BaTh,
aHaJIU3UPOBaTh U
MOJEJINPOBATh peajbHbIC
BH/IbI SHEPIETHUECKUX
00BEKTOB; UCIIOJIB30BATh JUJIs
aHaJIn3a 3HaHUsA
MaTEeMaTUYECKUX,
(U3MIECKUX 3aKOHOB,
3aKOHOMEPHOCTEN U UX
B3aMMOCBSI3EH.

Tect




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

¢byHKIUH, nccuenoBaTh
(GyHKIIUM OTHON

e CTBUTEIBHOM
epEeMEHHOM; HAXOAUTh
OINpelIEICHHbIE U
HEOIIpe/IeIICHHbIE
MHTETPaJIbl; HAXOAUTh
[IPOU3BOHBIE, SKCTPEMYMBI
(YyHKINH HECKOIBKUX
NepeMEHHBIX; UCCIIEI0BAThH
YHCIIOBBIE U
(yHKIIMOHAIbHbIE PSAABI HA
CXOJUMOCTb; pacKJIaJbIBaTh
dbynkumu B psg Teitnopa u
MaksopeHa; HaXOAUTh
TIBOWHBIE, TPOMHBIE 1
KPUBOJUHENHBIE HHTETPAIIbL;
BBIYHCIISATH BEPOSITHOCTH
COOBITUH, HAXOUTH 3aKOHbI
pacrpeeNeHusl CIydalHbIX
BEJIMYMH, UX YHCIIOBBIE
XapaKTepPUCTUKU, HAXOJIUTh
CTaTUCTUYECKHE
XapaKTEPUCTUKH N3y4aeMbIX
BBIOOPOK, BBIJIBUTATH U
MPOBEPATH CTATUCTUUECKUE
TUIIOTE3BI.

OI1K-2

11/1-30T1K-2

Brnaneer:

HaBbIKaMH pPEIICHUS
anreOpanvecKux ypaBHEHHI,
HaBBIKAMH PEIICHUS 3a71a4
M0 aHAJTMTUYECKOU
reOMEeTpPUH;

HaBbIKaMH MCCIIeI0BaHUS
(YHKIIMH ¢ TOMOILIBIO
IPOU3BOAHON MEPBOrO U
BTOPOTO MOPAIKA;
HaBBIKAMH PEIICHUS 337124
13 pa3fesioB

¢ hepeHInanbHOTO |
WHTETPaIbHOTO UCYUCIICHHS,
HaBbIKaMH ITOCTPOCHUS
MaTeMaTU4eCcKorl MOJeNn
TUIIOBBIX
podecCHOHANBHBIX 3a/1a4 U
COAEPKATENHHOU
WHTEPIIPETAuN

Brnaneet cnocoOGHOCTBIO
M3y4JaTh U aHATU3UPOBATh
OCHOBHBIC TTapaMeTPhI IPU
peneHn mpodecCuOHATBFHBIX
3a/1a4; BIAJCET METOJUKAMHU
W METOJaMHU, OCHOBAaHHBIMHU
Ha MaTEMaTUYECKUX,
(u3NUeCKUX 3aKOHAX IS
M3yYeHHs YHEPTETHUECKUX
O00BEKTOB.

PacueTHo-
rpadugeckas
paboTa




WNnnukatop nocTmxeHus
KOMIIETEHLIUH, C KOTOPBIM Cpencraa
COOTHECEHBI IJIaHUPYEMbIE OIICHKHU

pe3ybTaThl 00yUeHUs

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Munexc

Kommerenmnus
WHIUKATOpa

MMOJTy4YE€HHBIX PE3yJIbTATOB;
METOJIaMH PEIICHUS
OOBIKHOBEHHBIX

g depeHInanbHbIX
YpaBHEHUI];

HaBbIKaMM peILeHUs 3a/1a4
U3 TEOPHUH PSOB;
METOJIaMH BBIYHMCICHUS U
MPIJIOKEHUS TIBOMHBIX,
TPOWHBIX M KPUBOJIMHEHHBIX
WUHTETPAaJIOB;

METOJIJaMHU OpraHU3aluu
BBIUMCIIUTEIbHBIX
SKCIIEPUMEHTOB B
npodeccuoHaIbHON
NESATEILHOCTH.

3. O0beM U BuABI yUeOHOI padoThI

Pacnpenenenne
. Bcero 10 ceMecTpaM B Jacax
Bun yuebHoit paboTh
4acoB Howmep cemectpa
1 2 3
1. [TpoBenenue yueOHbBIX 3aHATHH (BKITIOYas IpOBE/Ie- 242 80 90 72
HHE TEKYIIEro KOHTPOJIA yCIIeBaeMOCTH) B hopme:
1.1. KonTakTHas aynutopHas paboTa, u3 HUX:
- nexuuu (JI) 88 32 32 24
- taboparopHeie padoTsl (JIP)
- IPAKTUYECKHE 3aHATHUS, CEMUHAPHI U (W) APyTUE 142 44 54 44
BHJIbI 3aHATHH cemuHapckoro tuma (I13)
- KOHTPOJIb caMocTosiTesbHOM paboThl (KCP) 12 4 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamocTositenbHas padora ctyaentoB (CPC) 262 100 90 72
2. IIpoMmexxyTouHas aTTecTarus
DK3aMeH 72 36 36
JuddepenimpoanHsbiii 3aueT 9 9
3auer
Kypcosoii mpoexT (KII)
Kypcoas pa6ora (KP)
OO01mas TpyT0eMKOCTh JUCIIATUIIHHBI 576 216 180 180
4. Conepxxanue TUCUUIJINHBI
Ob6pem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HanmMeHoBaHMe pa3/ienoB TUCIUIUIMHBI C KPATKUM SAHSTHIA MO BHIAM B YacaX |3aHsTHil 1O BHIAM
coJiepKaHueM I
a1 | gp | m3 CPC




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

1 | gp | m3

CPC

1-i1 cemecTp

Jlunetinas anre6pa

16

Tema 1. Matpunsl. Onpenenutenu. Tema 2. Cuctemsl
JTMHEHHBIX anredpandyeckux ypaBHEHUH.

BekropHas anreOpa

18

Tema 3. BextopHbie BeTUYUHEL. JIMHEHBIE onepaiiuu
HaJ]l BekTopamu. Tema 4. Henunelinbie onepaiiuy Haj
BEKTOpaMH.

AHaJIUTUYECKAsl TEOMETPUS

30

Tema 5. YpaBHeHUE IMHUU Ha TJIOCKOCTU. Tema 6.
'YpaBHEHUS MIJIOCKOCTH, MPSMOM B MPOCTpaHcTBe. Tema
7. KpuBble BTOPOTO MOPSIAKA.

BBenenue B MaTeMaTHUECKUN aHAIU3.
JluddepenumanbHoe ncuncieHne GyHKuui oqHon
[epeMEHHOM

14 0 22

36

Tema 8. [Ipenen uncnoBoi nociaegoBaTeabHOCTU. TeMa
9. Ilpenen u HENPEPHIBHOCTH (PYHKIMIA OTHOM
nepemenHoi. Tema 10. [Ipou3BomHas GyHKIMIA OTHOM
nepemenHoi. Tema 11. Tuddepennnan. OcHOBHBIE
TeopeMbl AU PepeHITHATEHOTO HeurcaeHus. Tema 12.
VccnenoBanne QyHKIHMI OHON TEpeMEHHOM.

UTOI'O no 1-my cemectpy

32 0 44

100

2-i1 cemecTp

WuTerpansHoe NcuucieHne GyHKIUHN 0101 IEPEeMEHHOM.
KoMIUIEKCHBIE UnCiia ¥ IEHCTBUS HaJl HUMH.

12 0 22

40

Tema 13. Heonpenenennsiit uaTerpan. Tema 14. Knaccsl
uHTerpupyeMbix ¢pyHkiuil. Tema 15. OnpeneneHHbIi
unTerpai. Tema 16. ['eomeTpuyeckue u puznyeckue
[PUITIOKEHHSL.

Teopust yHKINN HECKOIBKUX NEPEMEHHBIX.
JlnddepenunanpHast reoMeTpHs KPUBBIX U
[MOBEPXHOCTEM.

22

Tema 17. @yHKIIMN HECKOJIBKUX MTEPEMEHHBIX. YacTHBIE
POM3BO/IHBIE (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX. Tema
18. DnemenTs! Teopuu nosist. Tema 19. DxcTpemym
(byHKIUI HECKOJIBKUX IIEPEMEHHBIX.




O6bvem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HammenoBanue pasesoB JUCIUTUIMHEI ¢ KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
coJiepKaHueM B qacax
JI JIP 13 CPC
Jluddepennmanpabe ypaBHEHHUS. 12 0 22 28
Tema 20. [IuddepeHnmanbable ypaBHEHUS MTEPBOTO
nopsiaka, muddepeHnranbHbIe YpaBHEHNUS,
ToMycKarolie NOHWKEHUs nopsaaka. Tema 21.
Jluneiinbie quddepeHnnanbHble ypaBHEHUS BBICIINX
mopsikoB. Tema 22. Cuctembl quddepeHITnaTbHBIX
ypaBHEHUH. BapnanmonHoe nc4yucaeHue 1 ONTUMAIbHOE
yIpaBIICHHE.
NTOI'O no 2-my cemecTpy 32 0 54 90
3-ii cemectp
Psang. 8 0 14 24
Tema 23. YucnoBsle psizibl. 3HAKOTIEPEMEHHBIE PSI/IbI.
Tema 24. Crenennble psabl. OyHKIIMOHATBHBIC PSIIBL.
Tema 25. Paznoxenne QyHKITUH B TPUTOHOMETPHYCCKUI
psan Oypse.
WuterpupoBanne QyHKIIMH HECKOIBKHUX ITEPEMEHHBIX. 6 0 12 20
Tema 26. Kparnbie unrerpanslt. Tema 27.
KpuBonuHeiHble HHTErPAJIbI.
Teopus BeposiTHOCTEH U MaTEMATUYECKasl CTATUCTHKA. 10 0 18 28
Tema 28. [Ipenmer Teopun BeposiTHOCTENH. MeTo bl
BbIUNCIIEHUS BeposiTHOcTel. Tema 29. Ciryualinbie
BEJIMYMHBL. 3a/1a4i MaTEMaTHUECKON CTaTUCTUKH.
CraTucTUYecKue OLEHKU MapaMeTPOB pacipe/iesieHusl.
O0paboTKa HIKCIEPUMEHTAIBHBIX TaHHBIX.
NTOT'O no 3-My cemecTpy 24 0 44 72
NTOI'O 1o aucuuIuinHe 88 0 142 262

TemaTrka MpUMEPHBIX MPAKTUYECKUX 3AHATHI

HaumeHoBaHMe TeMbI MPAKTHYECKOT0 (CEMHMHAPCKOI0) 3aHATHS

1 |Beraucnenue onpenenutencii. CnokeHue, yMHOKEHUE MATPHUL, yMHOKEHHE MaTPHUILIBI HA YUCIIO.
Haxosxnenue panra Matpuiisl. HaxoxxaeHne oOpaTHOM MaTpHIIB.

2  |PemeHue cucTeM JIMHEHHBIX anreOpandeckux ypaBHeHul (Metoqom Kpamepa, ["aycca, o6parHoit
MAaTPHIIBI).

3 |BrlmosiHeHHE TUHEHHBIX OTepaluii HaJ BeKTopaMu. PasiioxkeHre BeKkTopa 1mo 6as3ucy.

4 Briunciaenue CKaJIIpHOT'O, BEKTOPHOI'O 1 CMCHIAHHOTO IMTPOU3BCACHHUS BEKTOPOB.

5 |HaxoxneHue yria Mexxay AByMs IPsIMbIMU Ha IIockocTd. [IpoBepka ycinoBus napamuieabHOCTH U
[EPIEHANKYJIAPHOCTH MPSMBIX. BBIUMCIIEHHE PACCTOAHMSI OT TOYKH J0 MPSMOH.

6 Brrunciaenue yriia MCXKIY INIOCKOCTAMMU. Pemenue 3a1a4 Ha B3aMMHOC PACIIOJIOKCHUEC HpﬂMOﬁ u
IIJIOCKOCTH B ITPOCTPAHCTBEC, B3AUMHOC PACIIOJIOKCHUC IIPSAMbBIX B IIPOCTPAHCTBE.




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.

7  |BelunciieHHe mpenaesna 4YuciIoBOM mociaenoBaTeabHOCTH. [I[puMeHeHne OCHOBHBIX TEOPEM O
npeenax.

8  |Borumcnenue npenena GyHKIUH 0qHON IepeMeHHON. PackpbiTre mpocTermmx
HeonpenenéHHocTel. CBeieHNe MpeAeioB K 3aMedaTeNbHbIM U HaxoxaeHue ux. [Iposepka
(GYHKIMI Ha HEMPEPHIBHOCTD, HAXOKCHUE TOYEK Pa3pbiBa (PYHKIUM.

9  BeluucieHue NPOU3BOIHON CIOKHON (PYHKIIMU, HESIBHOW U MapaMeTPUIECKON (PyHKIIUH.
Jlorapupmuueckoe auddepeHpoBaHme.

10 |Haxoxnenue nuddepennuana. Beraucnenue npeaenaos ¢ MoMoInbko npasuia Jlonurans.

11 |HMccnemoBanue QyHKIMIA U TOCTpOeHUE ee rpaduka.

12 |HaxoxmeHue HeolpeIeIeHHbIX HHTETPAIoB, UCTIONB3YsI TAOIUILy HHTETPAIOB M OCHOBHBIC
METO/bl MHTEIPUPOBAHU: 3aMEHa MepeMEHHOM, MHTErpUpoBaHue Mo YacTsaM. IHTerpupoBanue
npobei, cofepKamux KBaJpaTHbIN TPEXWIEH B 3HAMEHATeTe.

13  |BoinosiHeHHE NEHCTBUN C KOMIUIEKCHBIMU YUCIaMHU.

14 |UuTerpupoBaHue IpoOHO-pAMOHANBHBIX (PYHKIMNA, TPHTOHOMETPUYECKUX, HEKOTOPBIX
NPPALMOHATIBHBIX BBIPAKEHHMH.

15 |HaxoxpaeHue orpee’eHHbIX HHTETPAJIOB U HECOOCTBEHHBIX HHTETPAJIOB.

16 |[IpumeHEHHE ONIPEeNeICHHOTO HHTErpaia U BEIYMCIICHUS TUIOIIA e, 00hEMOB Tel, IJINH IyT
KpUBOM, TUIOIIA/IeH TIOBEPXHOCTH TeJl BPAIICHHsI, MAaCChl, MOMEHTOB MHEPIINH, LICHTPOB TSHKECTU
[JIOCKUX TE€JI, CTATUYECKUX MOMEHTOB IIJIOCKUX TEJI.

17  |[Toctpoenue obnactu onpeneiaeHus GyHKIIUN HECKOIBKUX MepeMeHHbIX. [[uddepenunpoBanue
(YHKIIMH HECKOJIIBKHX TIePEMEHHBIX.

18  |BprumcieHne mpou3BOAHOM 10 HAPaBJICHUIO, TpaareHTa GyHKImH. HaxoxaeHne kacaTebHON
[JIOCKOCTH U HOPMAaJIK K IOBEPXHOCTH.

19 |HaxoxnaeHue 3KCTpeMyMOB (QYHKIIMH HECKOJIBKHX MEPEMEHHbIX.

20 [PemeHme MHTETPUPYEMBIX TUTIOB MU (HepeHIInaTbHBIX YPaBHEHUH IEPBOTO MopsIka. Penenne
¢ depeHIInaNbHBIX YPaBHEHHH BBICIINX MOPSAIKOB, TOIMTYCKAIOIUX MOHWKEHHE CTETICHH.

21 [PemeHue oAHOPOAHBIX TMHEUHBIX AU PepeHIINATBHBIX YPABHEHUHN C TOCTOSHHBIMU
Kod(pGUIIMEeHTaMU 1 HEOAHOPOAHBIX JTMHEHHBIX TU(depeHIIaTbHBIX YPAaBHEHUH C TOCTOSHHBIMU
KOA(UIIMEHTaMH CO CHEeMAaTIbHON MPaBOi YacThIO.

22 |Pewenue cucteM OOBIKHOBEHHBIX UG (epeHInaNIbHbIX YPaBHEHU.

23 |UccnepoBaHne Ha CXOJUMOCTH YHACTIOBBIX PSIOB C TIOMOIIBIO JOCTATOYHBIX MPU3HAKOB CXO-
JTMMOCTH PSZIOB C TIOJIOKUTEIFHBIMU YWICHAMH: TEOPEM CpaBHEHUs, pu3Haka Jlamambepa,
WHTETPaIbHOTO U paguKaibHOro npusHakoB Komm. MccnenoBanue Ha aGCONMIOTHYIO U YCIOBHYIO
CXOJMMOCTb 3HAKOIIEPEMEHHBIX PSJIOB.

24 |[HaxoxzaeHue o0nacTu CXOAMMOCTH (PyHKIMOHAIBHOIO psja. OTbICKaHUE HHTEpBaja, paanyca u
00JIaCTH CXOIMMOCTH CTETIEHHOTO psiaa. [[puMeHeHre CTeneHHbIX PAI0B K TPUOIKEHHBIM
BBHIYMCIICHUSIM.

25 [Paznoxenue GyHKIMH B psijg Dypoe.

26 |BbluncieHne JBOMHOrO MHTErpalla B MPSIMOYTOJIbHOM U MOJISIPHON CUCTEMAaX KOOPAHHAT.

27 |BerumciieHue TPOWHOTO MHTETPANIa B IPSIMOYTOIBHBIX, IMITHHIPUICCKUX U CPEPUICCKIX
KOOpAMHATAX.

28 |Boruncnenne kpuBonuHeiHbIX uHTErpasios I u Il pona.

29 |HemocpencTBeHHbIN NOJICYET BEPOSTHOCTEN. BrIuncienre BeposiTHOCTH € TOMOILBIO TEOPEMbI

CJIOKEHUSI U YMHOKEHUS BEPOSTHOCTEH, (hOpMyIIbI MOJIHOM BeposTHOCTH, hopMmyibl betieca u
¢dbopmyiel bepuyu.




. HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

30 |[TocTpoeHue 3aKOHOB pacrpeAeeHHs TUCKPETHBIX U HETPEPHIBHBIX CIyYailHBIX BETUYMH.
Haxox/1eHue OCHOBHBIX XapaKTEPUCTUK CITyYalHbIX BEJIUYHH.

31 |[locTpoeHue NOIUTOHA U TUCTOrpaMMBL. [IpoBepKka CTaTUCTUUECKUX THUIIOTE3.

5. Opranu3zanoHHO-NeAaroru4ecKue ycjaoBus

5.1. O0pa3oBarte/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1J151 (OpMHUPOBAHUSA
KOMIIeTeHIIU

[IpoBeneHue TEKINOHHBIX 3aHATHH MO JAWUCIUIIIMHE OCHOBBIBAETCS HA aKTUBHOM METOJIE 00ydeHHS,
[Py KOTOPOM Y4alHecs HE MACCHUBHBIC CIIyINATeNH, a aKTUBHBIC YYAaCTHUKM 3aHATHS, OTBEUAIOIUE HA
BOIIPOCHI IpernojaBaTess. Bompocsl npenojaBarens HaleleHbl Ha aKTHMBHU3ALUIO MPOIECCOB YCBOEHUS
MaTepHaia, a TaKkKe Ha pa3BUTHE JIOTMUECKOro MblnuleHus. IIpenonaBarens 3apaHee HaMedaeT CIMCOK
BOIIPOCOB, CTHUMYJIUPYIOIIUX aCCOLUATUBHOE MBIIUICHUE U YCTAaHOBIIEHHE CBA3E€H C paHEe OCBOEHHBIM
MaTepHaIOM.

[IpakTnyeckne 3aHATUS MPOBOAATCS HA OCHOBE pealu3allid MeToja OOydeHHs [eWCTBUEM:
OIIpEeAEIAI0TCS MpoOsieMHble 001acTH, (GOPMUPYIOTCS Ipynnsl. IIpy nmpoBeaeHNH NPaKTUYECKUX 3aHATHH
MPECIIEAYIOTCS CIEIyIONe HeIN: MIPUMEHEHNEe 3HAaHUN OTIENbHBIX JUCHUIUIMH M KPEaTHBHBIX METOJIOB
U1 peleHus po0eM U IPUHATHS pelIeHUH; 0TpaboTKa y 00yJyaromuxcsi HABBIKOB KOMaHHOM paboTHl,
MEKIMYHOCTHBIX KOMMYHUKAIMH U pa3sBUTHE JIMAEPCKUX KAauyecTB; 3aKPEIJICHHE OCHOB TEOPETHUYECKHUX
3HaHUN.

IIpu npoBeneHNH yueOHBIX 3aHATUH HCIOIb3YIOTCS HHTEPAKTUBHBIE JIEKLIUH, IPYTIOBbIE TUCKYCCHUH,
TPEHUHTU.

5.2. MeToau4veckue YKazaHuda AJasl oﬁyqamnmxcsl MO U3YYCHUI0O NUCHUIIJIHUHBI

Ilpy  wW3y4eHMH  JOUCHUIUIMHBI  OOYYalOIIMMCSl  [1e1eco00pa3sHO  BBIIONHATH  CIETYIOLIHE
PEKOMEHIAIHH:

1. U3y4enne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme w3y4yeHHMs Kakoro-nuOo pasziena Mo YYeOHMKY WIM KOHCIEKTHBIM MarepHuajam
PEKOMCHAYCTCA IO IMMaMATH BOCIIPOU3BECTU OCHOBHBIC TCPMHHBI, OIIPCACIICHU A, IIOHATHA pa3aciia.

3. Ocoboe BHUMaHHE CIEAYET YJCIUTh BBINOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATUAM U
WHIMBUIYaTbHBIM KOMIUIEKCHBIM 33/IaHHSIM Ha CAMOCTOSITENIBHYIO PadoTy.

4. Bcs TemaTHKa BOIPOCOB, M3YYaE€MBIX CaMOCTOSITENIBHO, 33Ja€TCsl Ha JICKIUSAX MPEIOAaBaTelIeM.
M ke 1aroTcsi MCTOUYHUKY (B TIEPBYIO OYepe/b BHOBb M3IAHHBIC B MIEPUOIUYECKON HAyYHOH JIMTepaType)
TSt GoJIee IETATbHOTO MTOHMMAHUS BOTIPOCOB, O3BYYSHHBIX Ha JICKITHH.

6. [lepevyenb yueOHO-MeTOAMYECKOT0 U MHGOPMALMOHHOI0 00ecTiedeHHus
JJISl CAMOCTOSITE/ILHOM PadoThl 00YUYAIOIIUXCH M0 JUCHUTLINHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAS JUTEPATYpa

bubnuorpaduyeckoe onvcanue KomanuectBo
Ne n/m (aBTOp, 3aryaBuie, BUJ U3JIaHUS, MECTO, U31aTEILCTBO, 9K3EMILISIPOB B
TOJl U3/IaHUs1, KOJTMYECTBO CTPAHUII) OnoOINOTEKE

1. OcHoBHas JuTEpaTypa

1 bepman I'. H. COopHHEK 337124 110 KypCcy MaTeMaTHYECKOTO aHAIn3a : 47
yueOHOe mocobue. 22-¢ u3., nepepad. Mocksa : AnbsiHe, 2022, 432 c.
27,0 yci. mey. I
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byrpos 4. C., Hukonbsckuii C. M. Beiciias matemaruka. T. 3:
Jluddepennmansusie ypaBuenus. Kpatasie unrerpansl. Psaapl. @yHKmm
KOMILJIEKCHOTO TiepeMeHHoro. Mocksa : [Ipoda, 2003. 511 c.

130

Bricimias matemaruka. T. 2: JIluddepenunanbHoe 1 HHTETpaJIbHOE
ucunciaenue. Mockaa : lpoda, 2005. 509 c.

23

['mypMmaH B. E. PyKoBOICTBO K PEIICHHUIO 3a1a4 IO TEOPUH BEPOSATHOCTEH
1 MaTEeMaTHICCKOM CTATUCTHKE : YUYCOHHK JIJIs By30B. 11-¢ u3., mepepao.
u nomn. Mocksa : FOpatit, 2022. 406 c. 25,38 ycn. ned. 1.

20

I'mypman B. E. Teopus BeposiTHOCTEN 1 MaTeMaTUYECKasl CTATUCTHKA :
yaeOHOe TTocoOue it By30B. 9-¢ u3f., ctep. Mocksa : Beicmas mkona,
2003. 479 c. 29,40 ycn. ney. 1.

177

Juddepennmanbaoe u uHTErpanpHoe ucunciaenus. T. 1. Mocksa :
Anbsiae, 2016. 416 c. 26,0 yca. ney. 1.

48

Wneun B. A., Kypkuna A. B. Beiciias Mmarematuka : yaeOHUK 17151 BY30B.
3-e u3a., nepepad. u qor. Mocksa : [Tpocnekt : MI'Y um. M. B.
JlomonocoBa, 2012. 592 c. 38,0 ycu. neu. 7.

10

Krnerenuk /. B. COopHUK 3a/1a4 110 aHATUTHYECKOW TEOMETPHUH : ydeOHOE
nocoOue i BTy30B. 17-e u3n., crep. Cankr-IlerepOypr [u np.] : Jlans,
2018. 223 c. 11,76 yca. ney. 1.

50

[Iucemennsnii JI. T. KoHcnekT mexmuii 1o BeICIICH MaTEMAaTHKE: TTOTHEIN
Kypc. 20-e uza. Mocksa : Alipuc-IIpecc, 2024. 603 c.

70

2. lonoiHUTEIbHAS JJUTEPATYypa

2.1. YuyeOHbIe M1 HAYYHbIE U3TAHUS

bepmant A. ®@., Apamanosuu U. I'. KpaTkuil Kypc MareMaTH4eCKOTro
aHanm3a JJIs BTY30B : [yueOHoe mocobue]. 9-e m3a. Mocksa : @u3mMaTiuT,
2003. 799 c.

93

Bricmias matemaruka / S1. C. byrpos, C. M. Hukonbckuid.
Juddepennmansusie ypaBuenus. Kpatusie unterpainsl. Psaapl. OyHkmm
KOMILJIEKCHOTO TlepeMeHHoro. Mocksa : FOpaiit, 2016. 219 c. 13,75 yco.
ney. J.

Briciras matemaruka. T. 1: DiieMeHTHI JIMHEHHON anreOpsl U
aHaMTHYeCcKoi reometpun. Mocksa : [poda, 2005. 284 c.

30

Briciias matemaruka. T. 2: DneMeHTbI JIMHEHHON anreOpsl U
aHAIUTHYECKOW reoMeTpuu. Mocksa : FOpaiit, 2016. 281 c. 17,56 ycm.
mney. J.

26

Hemunosuu b. I1., Monenos B. I1. /Tuddbepennnanbabie ypaBHEHHUS :
yaeOHOoe ocooue. 3-e m3., crep. Cankt-IlerepOypr : Jlans, 2008. 276 c.

Wnbua B. A., [To3usk O. I'. AHanmuTHYeckas reoMeTpus : Y4eOHUK IS
BY30B. 7-€ U3J., ctep. Mocksa : @uzmarnut, 2006. 223 c.

11

Kpemep H. 1. Teopust BeposiTHOCTEN U MaTeMaTH4eCKasi CTATUCTHKA :
y4eOHUK IS BY30B. 3-¢ u3l., nepepad. u mom. Mocksa : KOHUTU-JAHA,
2018. 551 c. 34,5 ycn. ned. 1.

[IpakTukym no Beiciield Matematuke. T. 1. Mocksa : Dxcmo, 2006. 575 c.

[TpakT4eckoe pyKOBOACTBO K PEIICHHIO 3aj[ay 10 BBICIICH MaTeMaTHKe.
Kpartubie uarerpansl. Teopust monst. Teopust GpyHKIIUN KOMIIIIEKCHOTO
nepemMeHHoro. OObIKHOBEHHBIE MU DepeHIaTbHbIC YPaBHEHHS | yaeOHOe
moco6ue s By30B / ConoBbeB U. A., lllesenes B. B., Uepssikos A. B.,
Permun A. 1O. Cankr-IletepOypr [u ap.] : Jlans, 2009. 445 c. 23,52 yco.
neu. JI.

11



10 HIreitnep B. E., Ciiyuxuit A. 1., lllymos A. C. Kypc Boicuiei 33
marematrku. Ku. 1. Mocksa : Mup n O6pazoBanue, 2022. 544 c. 34,00
yCII. TeY. JI.

2.2. llepuonnueckue U3TaHus
| He ucnons3yercs |
2.3. HopmaTUBHO-TeXHUYECKHUE U3aAHUSI
| He ucnons3yercs |
3. Metoauueckue yKa3aHus AJs CTYJA€HTOB [0 OCBOEHHUIO AU CHMIIJIMHbI
| He ucnons3yercs |
4. Y4eOHO-MeTOUYECKOE 00eciedeHe CaMOCTOSITeILHOM PadoThl CTy/IeHTa

1 ['ycapenko E.JI., Maiizenec C.b. BekropHas anreOpa : yaeOHO- 36
MeToanueckoe nocodue. [lepms : [II'TY, 2006. 61 c.

2 Kynreiuesa JI. M., [lepsanuyk B. I1., CeBogun M. A. Matemarnueckuit 24
aHaJIM3 B 3aJ]a9ax U YMPAKHCHUAX | YIeOHO-METOIMUECKOE MTOCOOHeE.

[lepms : ITHUITY, 2013. 171 c. 10,75 ycn. ney. 1.

3 Matematnka. OyHKIINK HECKOJIBKUX TIEPEMEHHBIX | Y4eOHO- 75
MmeToandeckoe rmocobme / CmemmuisteBa T. B., Jloiiko H. A., ITiexosa D. B.,
CaBouknna A. A. Tlepwms : ITHUITY, 2022. 133 c. 6,56 ycu. nied. 1.

4 CwumpmisieBa T. B. Marematuka. Jlnneiinas anredpa, BEKTOpHas anreodpa, 99
aHATMTHYECKAast TEOMETPHS : ydeOHOe MocoOue I BY30B. 2-€ U31I., CTEP.

[lepmsb : ITHUITY, 2012. 162 c. 10,25 ycu. ney. 1.

5 CwuemmnseBa T. B., Pexka E. FO. MaremaTtnka: BBeCHHE B aHAIH3, 220
nddepeHmantbHoe neyrcieHne GyHKIUU OJHON IepeMeHHOH : yueOHoe
rmocobue jis By3oB. [lepms : I[THUITY, 2013. 250 c. 15,75 ycn. mey. 1.

6.2. JekTpoHHAs yueOHO-MeTOoAN4YecKasi JuTeparypa
HocTtynHocTh

Bun nutepatypsl

Ccpuika Ha
nH(GOPMAITMOHHBIA pecypc

HanmenoBanue
pa3paboTKu

(cets UnTEpHET /
JIOKaJIbHAasl CETh;
ABTOPU30BaHHbIH /
CBOOOJTHBIN JTOCTYII)

[ononnutensHas |[lepBaguyk B. I1. Bricias http://elib.pstu.ru/Record/RU|nokanpHas cets;
nreparypa MaTeMaTHKa JJI1 DKOHOMHUCTOB : PNRPUelib2667 aBTOPHU30BaHHBIM
yaeoHOoe ocodue / B. I1. TOCTYTI
[TepBamuyk, C. H. Tpery6oga, /. b.
[llymkoBa. - Ilepmb: M3a-Bo III'TY,
2007.
JlononautenbHas  ([Duxtenronsiy .M. OcHOBBI http://elib.pstu.ru/Record/RU|nokansHas cets;
nmuTeparypa maTemaruyeckoro aHanmuza / .M.  [PSTUbooks123367 aBTOPU30BAHHBIM
®uxrtenroisll. - CI16: Jlans, 2006. OCTYT
http
OcHOBHas bepman I'. H. Coopruk 3amad mo  |http://elib.pstu.ru/Record/RU|nmokanbHas ceTp;
nmuTeparypa Kypcy MareMatudeckoro ananusa : [PNRPUelib2674 ABTOPHU30BAHHBIN
yuebHoe nocodue / I'. H. bepman. - OCTYI

Cankrt-IletepOypr: [Ipodeccus,

2008.
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

OcHOBHas Knerenuk []. B. Coopuuk 3amau o |http://elib.pstu.ru/Record/RU|nmokanbHas ceTp;
nmuTeparypa AHAJTMTUYECKON F€OMETPHH : PNRPUelib2275 ABTOPU30BAHHBIN

yueOHOe TTocoOue 1yist BTy30B / 1. TOCTYTI

B. Kiterenuk. - Cankt-IlerepOypr:

[Tpodeccus, 2001.
Y4ebHO- AHaJIUTUYECKAsk TEOMETPUS : http://elib.pstu.ru/Record/RU|nokanpHas cetsb;
METOUYECKOE yue6HOoe ocodbue / B. I1. PSTUbooks136980 ABTOPU30BaHHbBIN
obecrieueHue [lepBamuyk [u ap.]. - [lepms: Uzn- JTOCTYTI
camocTosTensrHon [Bo III'TY, 2007.

paboTHI CTYZICHTOB

YuebHo-
METOINYECKOE
oOecIieueHme
CaMOCTOATEIILHON
paboThI CTYJCHTOB

bparuna H. A. [Ipenenst
MoCJIeIOBATENbHOCTEH U (YYHKIINH :
yueOHO-MeToanueckoe nocodue / H.
A. bparuna, A. A. CaBoukuHa. -
[Tepmb: Uzn-so TII'TY, 2010.

http://elib.pstu.ru/Record/RU
PNRPUelib3114

JIOKaJIbHAs CETh;
ABTOPU30BAHHBIM
JOCTYTI

VuebHo-
METOJHUYECKOE
obecrieyeHne
CaMOCTOSITEIbHOHU
pabOTHI CTYJICHTOB

KpaTHble, KpUBOJIMHEHHBIC U
MOBEPXHOCTHBIE HHTETPAIHI :
YIeOHO-METOIMIECKOE TIOCOOUE TSt
cTyaeHTOB 2 Kypca / [lepmckuii
TOCYIapCTBEHHBIN TEXHUYECKHI
yauBepcutet, Kadenpa Beicmeit
MmaTematuku; CocT. M. A.
MakaroHnosa [u ap.]. - [lepms: U3n-
Bo [II'TY, 2007.

http://elib.pstu.ru/Record/RU
PNRPUelib2690

TTOKaJIbHAs CETh;
ABTOPHU30BaHHBIN
JIOCTYII

YuebHo-
METOIUYECKOE
oOecIieueHue
CaMOCTOSITCIbHON
pabOTHI CTYZCHTOB

JInxaueBa H. H. JIekuuu n
WHIMBHIyJIbHBIC 33JIaHUS 110
BBICIIICH MaTeMaTHKe : y4eOHO-
MeToaruYeCKOoe mocobue : B 2 4. / H.
H. JInxauesa, JI. M. Onuckus, E.
1O. Bopo6beBa. - [Tepmb: M3a-Bo
[THUITY, 2016.

http://elib.pstu.ru/Record/RU|
PSTUbooks180610

JIOKaJIbHAs CETh;
ABTOPU30BaHHbBIN
JOCTYTI

YuebHo-
METOIUYECKOE
oOecrieyenne
CaMOCTOSITEIILHOMI
paboTHI CTYACHTOB

JIuxauea H. H. Jlekuuwu 1o
BEICIIICH MaTeMaTHke : ydeOHnuk / H.
H. JIuxauesa, JI. M. OHnckus. -
[lepmb: U3n-o ITHUITY, 2011.

http://elib.pstu.ru/Record/RU|
PNRPUelib6708

JIOKaJbHAasl CETh;
aBTOPU30BaHHBIN
JIOCTYII

'YueOHo-
METOIUYECKOE
oOecIieueHne
CaMOCTOSITCIbHOM
pabOThI CTYZIEHTOB

TecToBbIe 3a1aHMS 110 KYpPCY
BbICIIel Marematuku. Y. 1:
Jluneitnas anre6pa. Bextophas
anreOpa. AHaTUTHYECKAs
reometpust / H. A. Jloviko [u ap.]. -
[lepmb: U3n-o ITHUITY, 2020.

http://elib.pstu.ru/Record/RU|
PNRPUelib7355

JIOKaJIbHas CETh;
aBTOPU30BAHHBIN
TOCTYT
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HocTynHocTh
(cets UHTEpHET /

paboTel cryaeHTos |M3a-so I[THUITY, 2012.

HaumenoBanue Ccblika Ha
Bup nmureparypst . JIOKaJIbHAs CETh;
pa3paboTKu UH(OPMAIIOHHBIH pecypc .
aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)
YaeOHO- TecToBbIi KOHTPOJIB IO http://elib.pstu.ru/Record/RU|nokansHas ceTs;
METOUYECKOE MaTeMaTHKe : y4eOHO- PNRPUelib3420 aBTOPU30BaHHbIN
obecrnieueHne METOUYECKOE TTOCOOue JIJIsl BY30B / OCTYTI

camocTosTenpHol |P. @. Baneesa [u ap.]. - [lepMmb:

6.3. JInneH3noHHOE U CBOOOIHO PacCIpOCTPaHsieMoOe MPOrpaMMHOe odecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeIbHOIO MpoLecca Mo AUCHUuIInHe

Buzg I1O

Haunmenosanue [10

OHepaI_lI/IOHHBIe CHCTCMbI

Windows 10 (moan. Azure Dev Tools for
Teaching)

OducHbIC TPUITOKECHHS.

Microsoft Office Professional 2007. yui.
42661567

[TpuxitagHOE TIpOTpaMMHOE OOecTIedeHre 00IIeT0 Ha3HAYSHMS

Dr.Web Enterprise Security Suite, 3000
mut, [THUTTY OITHUT 2017

HpI/IKJ'Ia,Z[HOG IMporpaMMHOC obecrieyeHue 06]]_[61"0 Ha3Ha4YCHUA

Mathematica Professional Version

(nmm.L3263-7820%)

6.4. CoBpeMeHHBbIe NIpoeccOHANTbHBbIE 0a3bl JAHHBIX U HH(OPMALIMOHHBbIE
CIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble PH OCYILIeCTBJIEHUN 00Pa30BaATEIbHOI0

nmponecca 1mo ImCuuIinue

Haumenosanue

Cchutka Ha MH)OPMALIMOHHBIN pecypc

Hayunas 6ubnuoreka [lepMckoro HaroHaIbLHOTO
MCCIIEI0BATENIBCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA

https://elib.pstu.ru/

Oo6pazoBatenbHas atdhopma FOpaiit

https://urait.ru/

DIeKTpOHHO-OnOmoTeueas cucrema Jlanb

https://e.lanbook.com/

DnekTpoHHO-O0nbmoTeyHas cucrema [PRsmart

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynpsrantllntoc

JIOKaJIbHas1 CCTh

7. MaTtepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca mno

AUCIUILINHE

Bun 3anaruit

HanmeHnoBaHne HEOOXOIMMOTO OCHOBHOTO 000PYI0BaHUS
¥ TEXHUYECKUX CPEICTB O0yUYEeHUs

KonuuectBo CAMHHUI]

Jlexnusa JTOCKa 1
[IpakTHyeckoe TOCKa 1
3aHSATHE

8. ®oH/1 OLIEHOYHBIX CPECTB AUCHUIINHBI

|OHI/IC3H B OTACIIBHOM JOKYMCHTC
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@oH/ OULEHOYHBIX CPeICTB Uil NPOBEACHUS IPOMEKYTOUYHOM AaTTECTAlUU
oOy4Jaroumxcst o JUCHUIIIMHE SBIISETCA YaCThIO (MPUIIOKEHHUEM) K pabouel mporpamme
JUCUUTUINHBL. DOHJT OLIEHOYHBIX CPENICTB JJISl MIPOBEACHUS POMEKYTOYHOM aTTeCTalluu
oOyyJaroumxcsi o JUCHUIUIMHE pa3padoTaH B COOTBETCTBUU € OOmIeH vacThio (oHaa
OLICHOYHBIX CpPEICTB [JISI MPOBEACHUS NPOMEXKYTOYHOM aTTeCTallid OCHOBHOM
0o0pa3oBaTENbHOM MPOrpaMMBbl, KOTOpash yCTAHABIMBAET CHUCTEMY OILICHUBaHMS
pE3yNbTATOB IMPOMEKYTOUYHOM aTTECTAllMd W KPUTEPUH BBICTABICHUS OLICHOK. DOHJ
OIICHOYHBIX CPEJCTB IJIsi MPOBEICHUS MPOMEKYTOUHOM aTTeCTAllMU OOYYaroIMXCs MO
JTUCITUTUIMHE YCTaHABIMBAET (DOPMBI B TIPOIEYPhI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTECTAMU O0YYAIOIIUXCA 10 U CLIUILINHE.

[IpenycMOTpeHBl ayIMTOPHBIE JICKIIMOHHBIE M TMPAKTUYECKHE 3aHSITHSA, & TAKKE
camocTodATeNlbHasg paboTa cTyAeHToB. B pamkax ocBoeHus Yy4yeOHOro marepuana
JTUCIUIUIMHBL  (POPMUPYETCS KOMIIOHEHTHl KOMIIETCHIIMM 3HaTh, YMETh, BIAJIETh,
yka3zanHbie B PII/I, KOTOpble BBICTYNAKOT B KayeCTBE KOHTPOJHUPYEMBIX PE3yJIbTAaTOB
0Oy4eHHUS IO TUCIUTIIIMHE.

KoHTposib ypOBHS yCBOCHHBIX 3HAHWUW, OCBOCHHBIX YMEHUW M MPUOOPETEHHBIX
BIIQJICHUN OCYIIECTBISIETCA B paMKaX TEKYIIEero, pyOeKHOro M MPOMEKYTOUYHOTO
KOHTPOJISI IIPU U3YYEHUH TEOPETUYECKOTO MATEPUAIIA U B XOJE NMPAKTUUECKUX 3aHATUH, A
TaKke Ha 7K3aMeHe U nuddepeHunpoBaHHOM 3adeTe. VITOroBoil OIEHKON JOCTUKEHUS
pe3yJbTaTOB OOYYEHHS MO JUCHMIUIMHE SIBISACTCS MPOMEXKYTOYHAs aTTEeCTalUs B BUJIE
AK3aMEHa B MEPBOM U TPETheM ceMecTpax U AudPepeHIIMPOBAHHOIO 3a4€Ta BO BTOPOM
CEMECTpE, MPOBOAUMAS C YUETOM PE3YJIbTATOB TEKYIIETO U PyOEKHOTO KOHTPOJIS.

1. Buabl KOHTPOJIsI, TUTIOBbIe KOHTPOJIbHbIE 3aJJaHUSl M IIKAJbl OLEHUBAHUS
pe3yJabTaToB 00y4YeHMsI

Tekymuii KOHTPOJIb YCIIEBAEMOCTH HMMEET IIENIbI0 00eCIeueHre MaKCHUMaIbHOMN
ahdexTuBHOCTH y4eOHOro TMpoIllecca, YIpPaBJICHHE MpoieccoM (HOPMHUPOBAHMUS
3aJlaHHBIX ~KOMIIETCHIIMM O00y4yaeMbIX, TIOBBIIEHWE MOTHBAIMM K Yyuebe u
MpEayCMaTPUBAET OILICHUBAHWE XOJla OCBOCHMUS JHUCHUIUIMHBL. B cooTBeTcTBUU C
[TonoxxeHneM O MPOBEAEHUM TEKYLIErO KOHTPOJISI YCHEBAEMOCTH U MPOMEXKYTOUYHOMN
aTTeCTaIlMy 00yJaromuXCcs o 00pa30BaTeIbHBIM MPOTPAMMaM BBICIIETO 00Pa30BaHUS —
nporpammam OakajiaBpuara, crienuanurera u Maructparypsl B [THUITY npenycmoTpensl
CIEAYIONIUE BUABI U IEPUOJUIHOCTD TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YUYatOIINXCSI:

- BXOJHOW KOHTpPOJb, IWIPOBEpPKA HCXOJHOTO YPOBHS TMOATOTOBJIEHHOCTH
00y4aeMoro M €ro COOTBETCTBHUS MPEIBIBISIEMbIM TPEOOBAHUAM ISl U3YUYCHUS TaHHOM
JTUCITUTUTHHBL

- TEKYIIIUA KOHTPOJIb YCBOSCHUSI MaTepralia (YpOBHS OCBOSHHUSI KOMIIOHEHTA «3HATh
3aJIaHHBIX KOMIIETCHIINI) Ha KaXKJIOM TPYIIIOBOM 3aHSATHU M KOHTPOJIb TOCEIIaeMOCTH
JICKLIIMOHHBIX 3aHSTHUM;

- TMPOMEXKYTOUHBI U PYOCKHBIM KOHTPOJIh OCBOEHHUS O0y4aeMBbIMU OTJIEIHHBIX
KOMITOHEHTOB «3HaTh», «YMETh» 3aJaHHBIX KOMIIETCHIIUA MyTeM KOMIBIOTEPHOTO WITU
OJIaHOYHOTO  TECTHUPOBAHMS,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJBHBIX  PabOT
(MHAMBUAYATBHBIX JOMAITHUX 3aJIaHUi), 3alIUTHl OTYETOB MO JIAOOPATOPHBIM paboTaM,
pedeparos, acce u T.1.



Py6exxHbIii KOHTPOJIb MO AMCLMIUIMHE MPOBOAUTCS HA CIEAYIONICH Hejaene mocie
OPOXOKAECHUS MOAYJS AUCUUIUIMHBI, a NPOMEXYTOUYHBIH — BO BpEMS KaXI0ro
KOHTPOJIBHOTO MEPONPUATUSA BHYTPU MOJYJIEN NUCIUTIIINHBI;

- MEXCECCHOHHAsl aTTeCTallusi, €OUHOBPEMEHHOE MOJBEIACHUE HUTOrOB TEKYIEH
YCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTpP IO BCEM AMCIUIUIMHAM ISl KaXKJ0Tro
HaIlpaBJIEHUS NOATOTOBKH (CHEUAIBHOCTH), Kypca, TPyIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUH.

2.1. Tekymuii KOHTPOJIb YCBOCHUS MaTepUaJia

Texkymuii KOHTPOJb YCBOGHHsS MaTepuaia B (opme cobecenoBaHus WIH
BBIOOPOYHOTO TEOPETUYECKOTO OMpOca CTYAEHTOB MPOBOIUTCSA IO KaXI0M Teme.
Pesynprarel mo 4-0aiabHOM MIKajde ONEHUBAHUS 3aHOCSTCS B KHUXKKY MpEnofaBareis U
YUUTBIBAIOTCSI B BHUJE WHTETPAJbHOW OLICHKA NIPU MPOBEACHUU MPOMEKYTOUYHON
aTTeCTaluu.

Texyuii KOHTPOJIb /AJIsl OLIEHWBAaHUSI OCBOCHHBIX YMEHHMH MPOBOAUTCA B (hopMme
3alUThl PAacYeTHO-TpapUUeCKuX pabOT U KOHTPOJBHBIX paboT (mociae U3yYeHHs
OTIPENIETICHHOIO pa3jiena yueOHOU JUCIUILIUHBI).

2.1.1. 3amura pacueTHo-rpaduvecKux pador

Bcero 3amnanuposano 10 pacueTHo-rpaduyeckux padbot. TUoBbIE TEMBI paCUE€THO-

rpaguueckux pador mnpuBeneHbl B PIIJI. BapuanTel pacueTHo-rpaduueckux padoT
pa3sMEIIEeHbl KaK SJICKTPOHHBIA pecypc NO JucHuIUiMHe «MaremaTtuka» Ha caute
http://pstu.ru/title1/sources/mat/.

3amura pacyeTHO-rpaduyeckoil padOThl MPOBOIUTCA HHAMBUAYATHHO KaXKIbIM
CTYICHTOM WJIM TPYIIION CTYIEHTOB. THIMOBBIC IIKaJla U KPUTEPUU OIICHKU PE3YJIbTaTOB
3allUThl  pacueTHO-rpaduyeckoil paboTel mpuBeaeHsl B oOmei yactu  DOC
o0pa3oBaTeIbHON MPOTPaMMBI.
2.1.2. Texkymass KOHTpPOJIbHAsI padoTa
CornacHo PIIJ] 3ammanupoBaHo 12 KOHTPOJBHBIX pabOT TOCIE€ OCBOCHHS
cTyaeHramu pasaenos 1,2,4,6,7,8,10,11 qucuuniavHsL.

No | Homep | Homepa
HanMeHnoBaHue MaTepraioB KOHTPOJIS

1/ | MOAYJs | pa3iesioB

l. | 1 KontponbHas pabota « MeToabl perieHus: CUCTEM
JMHENHBIX aNreOpandyecKux ypaBHEHUID)

2. 2 KonTtponbHas padora «BektopHas anredpay

3. |12 4 Kontponbnas padora «IIpenensn

4. 4 KonTtponbHas padota «[IpousBognas»

5. 4 KontponpHas padora «Jlorapudpmudeckoe
nuddepennupoBanue. [IponsBogHas HESIBHON U
napaMeTpPUIEeCKON (PYHKIIUN

6 3 6 KonTposbHas paborta «HeonpeneneHHbIM HHTErpaD»

7. |4 7 KonrtponbHas padora «Pemenue auddepeHuuaibHbIX
yYpaBHEHUI TIEPBOTO MOPSIIKA»

8. 7 KontponbHas padora «Pemenue auddepeHmaibHbIX
ypaBHEHUH C IOCTOSSHHBIMU KOY(PPUITUESHTAMU

5 8 KonTtponpHas padota «YnucIoBbIE psb»
10. |5 10 KonTtponpHas padota «J[BoitHbIE HHTETPAIBI»
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I1. |6 11 KonTposnbHas pabora «OCHOBHBIE TEOPEMBI TEOPUH
BEPOSITHOCTEMN

12. 11 KontponbHas padora «CiydailHble BETUYNHBD)

2.2. Py0eskHbIil KOHTPOJIb
PyOexxHbIil KOHTPONb JJIsI KOMIUIEKCHOTO OIIEHHMBAaHUS YCBOCHHBIX 3HAHUM,

OCBOCHHBIX YMEHUW W MPUOOPETEHHBIX BIAJICHUA TPOBOAUTCS B (opMmMe PyOSKHOTO
TECTUPOBaHUs (MOCJE€ WM3YUYEHHUS] KaKIOro MOIyJs y4eOHOW AMCHUILUIMHBI). PyOexHoe
TECTHPOBAHUE MPOBOJAUTCS LEHTPAIM30BAHHO JUJISl BCEX TPYIII, MU3YYaAKOIIUX MPEAMET B
JAHHBI MOMEHT. [10JIHBIN EpEeYeHb TECTOBBIX BOITPOCOB MO KAXIOMY MOAYIIO 3arPyKEH
B cucTeMy KommnbloTepHoro tectupoBanust CKT ITHUITY.

2.2.1. Py0exHoe TeCTUPOBAHHE

Cornacno PIIJ] 3ammaHupoBaHo 6 pyOeKHBIX TECTHUPOBAHUN IMOCIE OCBOCHHUS
CTYACHTAMH KaXJA0TO MOJYJIsl TUCIUILIUHBI.

TunoBble mIKajga W KPUTEPUU OLEHKA TMpuBeAeHbl B oOmeid yactu DOC
o0pa3oBaTeIbHON MPOTrPaMMBI.

2.3. IIpomexyTouHasi arrecTauus (MTOrOBbIi KOHTPOJIb)

Jonyck K MpOMEKyTOYHOM aTTeCTallMy OCYILECTBISETCA IO PE3YJbTaTaM TEKYIIETO
U pyOeKHOTO KOHTPOJIS. YCIOBUSMU JIOMYyCKa SIBJISIOTCS yCHEIIHAsl cada BCEX pacyeTHO
- TpaduUecKux padoT U MOJIOKUTENIbHASI MHTErpalibHAs OIICHKA 110 pe3yJIbTaTaM TeKYIIEro
U pyOEKHOTO KOHTPOJIS.

[IpoMexyTouHas arrecTauus no AucuuIuinge, cornacHo PITJI, mpoBoauTcs B Buae
muddepeHIMpOBaHHOTO 3a4eTa U YK3aMEeHa YCTHO 10 OMJIeTaMm.
a) lu¢dpepeHupoBaHHbIN 3a4eT.

JuddepenurpoBaHHbIid 3a4€T MO JUCHUIUIMHE MPOBOIUTCA B ClieAyomiei popme:
CTYACHT JOJDKEH OTBETUTh Ha OIUH Teopetndeckuil Bompoc (TB) u BBIMOIHUTH OJHO
npaktudeckoe 3ananue (113).

0) Ix3amMeH.

DK3aMeH NpOBOAUTCA B YCTHOM (opme mo Ouneram. buner comepkuT aBa
TEOPETUYECKUX BOMPOCA U OJHO MPAKTUYECKOE 3aJaHNE

buner conmepxur 2 Teopermyeckux Borpoca (TB) nns mpoBepku YCBOECHHBIX
3HaHUM u TnpakTtudyeckoe 3aganuve (I13) s mpoBEepKM OCBOEHHBIX YMEHHM U
MPpUOOPETEHHBIX BIAJICHUIA BCEX 3asIBICHHBIX IUCIMIUIMHAPHBIX KOMIIETCHIIUM.

buner dopmupyercs Takum o00pa3oMm, 4TOObI B HEro IMOMAJIH BOMPOCH H
NPAKTUUECKHE 3a/laHusl, KOHTPOJUPYIOIIME YPOBEHb C(HOPMHUPOBAHHOCTU  6cex
3asBJICHHBIX AUCHMIUIMHAPHBIX KoMmmeTeHuud. Popma Ouiiera mpejcTaBlieHa B OO0IIen
gactu @OC 006pa3oBaTeIbHON TPOTrPaMMBEL.

2.3.2. Illkanbl OUEHUBAHUS Pe3yJbTAaTOB O0y4YeHHS] Ha JK3aMeHe
aupdepeHuMpPOBAaHHOM 3a4eTe

OneHka pe3yapTaToB O0y4YeHMs] MO AMCUMIIIMHE B (GOpMe  ypOBHS
Cc()OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 61a0emb 3aABICHHBIX KOMIIETECHIUHI

4



IPOBOJIUTCS MO 4-X OAJTIBHOM IIKaje OLIEHUBAHUS MyTeM BbIOOPOYHOTO KOHTPOJS BO
Bpemsi qudhepeHnpoBaHHOr0 3a4eTa U SK3aMeHa.

TunoBble MIKana U KpUTEPUH OIICHKU PE3yIbTaTOB O0yUYEHUS MPHU CJlaue IK3aMeHa 1
muddepeHIMpOBaHHOTO 3a4eTa Jisi KOMIIOHEHTOB 3HAMb, yMemb U 81a0emb TPUBEICHBI
B o6meit yact ®OC 06pa3oBaTeIbHOM MPOTPAMMBI.

3. Kpurepuu oOueHUBAHUS YPOBHSI C(POPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTEeH Uil

3.1. Onenka ypoBHsi C)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIIUI

[Ipu orenke ypoBHsSI C(HOPMUPOBAHHOCTH KOMIIETEHIIMH B paMKaX BBIOOPOYHOTO
KOHTPOJIS TIPH 3K3aMeHe U Jud(HEpEeHIIMPOBAHHOM 3a4E€TE€ CUMUTACTCS, YTO NOAYUEeHHA
OYeHKa 3a KOMNOHeHm nposepsemoli 6 Ouleme Komnemenyuu o00600waemcs Ha
COOMBemcmeyIowull. KOMRNOHEHM 8cex KOMHEemeHYUl, QopmMupyemvlx 8 pamkax OAHHOU
VUeOHOU OUCYUNTIUHBL.

TunoBele KpuTEepUM U IIKAIBI OIEHUBAHUS YPOBHA C(HOPMHUPOBAHHOCTHU
KOMIIOHEHTOB KOMIETEeHIIMN mpuBeAaeHbl B ob6mieit yactu POC o00pazoBareabHOM
MIPOTPaAMMBL.

3.2. Onenka ypoBHsi c()OPMUPOBAHHOCTH KOMIIETEHIIUH

O611as orieHKa YpoBHS CPOPMUPOBAHHOCTH BCEX KOMITETCHIIMM ITPOBOUTCS ITyTEM
arperupoBaHUs OIEHOK, MOJYYEHHBIX CTYJICHTOM 3a KaXblii KOMIOHEHT (hOPMUPYEMBIX
KOMIIETEHIIUM, C Y4YEeTOM pEe3yJbTaTOB TEKYIIEr0 M pPyOEKHOTO KOHTPOJISI B BHUE
MHTETPaIbHON OLIEHKHU MO 4-X OalbHOM mikaje. Bce pe3ynbTaThl KOHTPOJISI 3aHOCSTCS B
OLICHOYHBIA JINCT M 3alOJHSAIOTCA MPEINOJaBaTeeM II0 HWTOraM IMPOMEKYTOUYHOU
aTTECTallUH.

dopma OIEHOYHOTO JIUCTA U TPEOOBAHUS K €ro 3alO0JHEHUIO MPUBEICHBI B 00IIEH
gactu @OC 06pa3oBaTeIbHON TPOTrPAMMBEL.

[Ipu dopmupoBaHUM HMTOTOBOM OIEHKH IPOMEKYTOUHOW aTTECTAlMH B BHUJEC
sk3amMeHa u JAUQPGEPEHIIMPOBAHHOTO 3a4yeTa KCHOJIb3YIOTCSA THUIOBBIE KPUTEPHH,
npuBeaeHHbIe B 001Iei yactu @OC o6pazoBarenbHON IPOTPAMMBL.



3AJIAHUSA 110 OBPA3OBATEJBHOM IPOTPAMME

. Kommete
[IpaBunbHBIN OTBET Coneprkanue Bompoca
H-II1A
napaboInYEeCcKOro
p VYpaBuenue 8y’ —5x+6y+7 =0 OmpeaesseT KPUBYIO ... OIIK-1
THIA
IIpounsBenenue marpui 4B onpenenaeHo, eCiu Ynuclo ...
CTOJIOIIOB, CTPOK P l Tpuh pell ’ OIIK-1
MaTpulbl A paBHO YUCIY ... MATPULBI B
OTHOI Ecnu n1Ba BekTOpa nexar Ha ... NpsIMOU WJIA
’ IapajuliesIbHbl HEKOTOPOU MPSMOU, TO TAKHE BEKTOPHI OIIK-1
KOJUUIMHEAPHBIMU
HA3bIBAIOTCH ... .
¢ pasgensromumucs | C MOMOIIBIO MOACTAHOBKH U = y OAHOPOJHOE ypaBHEeHHMe | .. .
X -
IIEPEMEHHBIMU
IIPUBOJIUTCS K YPABHEHUIO ... ... ...
[TpousBoanas pyHkuum y = f(x) B TOUKE Xg paBHA ... yria
TaHT€HC o
Y HaKJIOHA ..., IPOBEJIEHHO K rpaduky pyHknuu y = f(x) B | OIIK-1
KacaTeJIbHOU
Touke (xg, f(xp)).
Tpu BEeKTOpa JMHENHO ..., €CIH ... IPOU3BEACHUE ITUX
3ABUCHMBL P BEKTOP elHo ..., ec pOU3BEICHUE D
BEKTOPOB PaBHO HYJIIO OIIK-1
CMEIIaHHOE
IIpesen OTHOUICHHUS ...IPUPAIICHUS Ayz 1O Y (yHKIUH
YacTHOTO
>y z=f(x,y) Kk nOpupameHuro Ay, npu crpemiieHun | OIIK-1
MIPOW3BOTHOU ¥
MOCJIETHETO K HYJI0, HA3bIBAETCSI YACTHOM ... TIO Y .
VYpaBHeHnue Y=KX ompenensieT MPSIMYyI0, TPOXOISIIYIO
Ha4yajao KOOpAUHAT P y et PAMYIO, - TIPOXOMATILY OIlK-1
qgepes ... ...
. X—X - z-12 OIIK-1
Ecnu nos mpsimoit o Y=Y _ ° W IJIOCKOCTH
npsimMas m n P
MPUHAJJICKUT AX+By+Cz + D =0 BbINOJIHECHBI yCI0BUS Am+Bn+Cp=0 u
MJIOCKOCTHU Ax, +By,+Cz,+D=0, 1O ...
[TocrenoBaTeIbHOCTD, B KOTOPOU KaxK bl mocaeayronmii | OIK-1
MOHOTOHHO
. 4jieH OOJIbIIIe MPEebIAYIIEro, Ha3bIBACTCH ... ...
BO3pACTAIOLIEN
OIIK-1
mbdepenmupyema | Ecmu dyrkmms ... y = f(x) B Touke x =X, TO OHa ... B
HEINPEpbIBHA 3TOU TOYKE
KpUBONMHENHHBIA MHTErpal IIEPBOrO  poja I f(x,y)dl | OTK-1
L
JJTMHE TyTH

Ha3bIBAIOT UHTCTPAJIOM IIO ... ...




Ecnn obnacte uHTErpupoBaHus V TpelcTaBisieT coOoil
miap WM IIApOBO€ KOJIbLIO, TOTJA MpPH BBIYUCICHUU

OIIK-1

chepraecKkum TPOWHOTO HHTErpajia m f(x,y,z)dxdydz 1menecoobpazHO
KOOpAMHATaM v
MEPEUTH K ...
y V OIK-1
HEBBIPOXkKACHHON | OOpaTHast MaTpUIla CYyIIECTBYET JJIsl JIFOOOH ... ...
MaTPHIBI
MuHOD 3JIeMeHTa MaTPHUIIBI YETBEPTOTO MOPSIKA CCTh OIK-1
TPETHETO MOPSIKA | OTPEACTUTEb. . .
. OIIK-1
Jlns HaXoxKAeHus oOLIero pemenus ypasHeHus y” = f(x),
TPH pasa
PP TpeOyeTcsl IPOMHTEIPUPOBATH €0 MOCICIOBATEIBHO ... ...
3amgauga HAXOXKICHUS peIIeHHS cucrtemsl | OIIK-1
dy; _ F 1o
. — = (X Y Yo Yy )i =10, yIOBJIETBOPSIOIIETO
3aaueii Koru dx
HAyaJbHBIM YCIIOBHAM Y, (X, ) = Y;y, HA3BIBACTCA ... ... .
Ecmu ¢ynkmms z=f(x,y) gocrturaer B Touke M;(X,,Y,) | OTK-1
OHHU O0pAIafOTCs B | 9KCTPEMyMa U YaCTHBIC MTPOU3BOJIHBIC IIEPBOTO MOPSIKA B
HOJTb TOUKE (X, Y,) CYLIIECTBYIOT, TO ... ... ... ...
COBOKYIIHOCTh TOYEK ILIOCKOCTH(X,y), TIpH KoTopbix | OTIK-1
00J1aCThIO
onpeziensercs Qynxuus z=f(x,y), HasbBaeTCs
OIpeIeIICHUS
bynkuun f
Ecnmu @ynkuus F(x) sBiasercs nepoodpasHoi ams OINK-1
ynkimu f(x), To COBOKyImHOCTb QyHKIMI F(X)+C, Iae
HEOIPeICIEHHBIM
HHTETPATIOM C - MPOM3BOJIbHAS KOHCTAHTA, HA3bIBACTCA ... ... oT
ynxnun f(x)
_ 2 2 3
O6nacTeio onpeenenus GQyHKuun Z = X- \/(X +y —9)
3 OIIK-1
SIBIISICTCS KPYT pajanyca
Ecnu  nuueiiHOoe omHOpoaHOe muddepeHInaibHoe
2 ypaBHeHHEe wumeer Bua 5y’ -10y'—y =0, To cymMma OIIK-1
KOpHEH ero XapakTepUCTHYECKOr0 ypaBHEHHS PaBHa . ..
h 3
65 3HaueHHE HHTErpala _[ 4(X + 2) dx paBHO... OIK-1

0




OyHKIUA Yy = ax? ssisercs penieHuemM

-7 nuddepeHnraabHOro ypaBHeHus Yy — 3 _7x npu  a OINK-1
X
PaBHOM ...
4
WHuTerpan J. —de MPUBOJMUTCS K MHTETpady OT
1+ 24/x
4 OIIK-1
parMoHaIbHON (PYHKITUU MTOJACTAHOBKOUW Z :5/; , ecma K
paBHO...
dx 1, 5x-2
10 PaBeHcTBO I ————=—0 + C BBIIIOJIHEHO,
25x°—4 2a |5x+2 OITK-1
€CJIM @ PaBHO...
Ecmu Z =3X°y+In X, to 3Havenue oz B Touke M (1; 3)
19 ’ OX OIIK-1
paBHO....
0 CramsipHOe  TPOM3BEICHHE BEKTOPOB d={1;3;-1} —
b= {3;-2;-3} paBHO
2X+2y+z7=-1,
0 CymMa pelieHui X, Y, Z CUCTEMBI < 2Xx+Yy+6z=5 paBHaA OIIK-1
3X+3y+z2=-2
Paccrossnue ot  Toukm M (-12;4) 10 IJIOCKOCTH
2 OIIK-1
2X+Yy+2z—-2=0 paBHO
5 -3)(-2 1
-39 Omnpenenurenab MaTUITBI A, TIIe A= L o ||_g 4| paseH OIIK-1
4.2 T
E =Clg X a ' = | paBHO...
0 cm Y g X", to 3HaueHue Y 5 paBHO —
13 S0
Temo nBMKETCS 1O 3aKOHY S = Et + 2t —10. Ero
24 OIIK-1
yckopenue B MoMeHT Bpemenu t =10 pasHo ...
1 BeposTHOCTh TOCTOBEPHOTO COOBITHS paBHA OIIK-1




0,05

[Ipu HaGope TenmepoHHOro HOMepa aOOHEHT 3a0bLI JIBE
nocneanne MUQpel 1 Habpasi uX HayJaady, MOMHS TOJBKO,
9TO 3TH MUQPHI HEUETHBIC U pa3Hbie. BeposSTHOCTH TOTO,
9TO HOMEp HaOpaH MpaBUJIHHO paBHA

OIIK-1

Anrebpanueckoe JonogHeHue A1z 3JIEMEHTA d13 MaTPHILIbI
1 3 2

-7 4 -3 | paBHO
-6 4 -2

OIIK-1

12

Ecnu BekTop a = /16, A>0, b= 1,2 3 ‘a‘ Z\F , TO

CyMMa KOOpJMHAT BeKTopa d paBHa

OIIK-1

Kpuas X* + 4y’ =C sBnsercs ypaBHEHHEM dIUINIICA C
nojiyocsmu 2 u 1, eciu C paBHO

OIIK-1

Ecin Xx=a Touka pa3pbiBa QyHKIUU
X+2, X<-2

2
y=44-X ,—2<X32,T0 3HA4YCHHUE a PaBHO...
4—X, Xx>2

OIIK-1

6,5

ITmockoctn AX+Yy—-4z2—-3=0wu 2Xx-y+3z-3=0
NEPICHIUKYISPHBI TP A paBHOM...

OIIK-1

(9;9)
(7, 6)
(7;7)
(6;9)

JlaHBI KOOPAMHATHI TPEX BEPIIMH MapajuiesiorpaMma
ABCD: A(0;1), B(1;0), C(7;8). Bepmmua D umeer
KOOPIUHATHI

OIIK-1

P oo 8 O

on* +5n3 +7
3HaueHue npeaena lim 9 PaBHO ...
n—>w 5n° +5n° +1

OIlK-1

J3+x2 -2

3nauenue npexaena lim ———= pasHo ...
x>-1 3410+ X

OIIK-1




(4;-1) Jliis mpuBeieHUs ypaBHEHUA y> -8y —x+15=0 K OIIK-1
(-4;-1) KaHOHUYECKOMY BH]Y, HEOOXOIMMO BBITIOTHUTH
(-1;4) npeo6pa3oBaHKe MapaIIeabHOTO HEPEHOCA CHCTEMBI
peoop p p
(1;-1) KOOPJIMHAT B CUCTEMY C IICHTPOM B TOUKE ...
JorapugMuuecKon OIlK-1
(dhyHKIIUN
CTENEHHOM
byHkunmn
WNurterpupoBanue mpocrtediei  apoou A - k>1
ITOKAa3aTEJIbHOU -
bynKIMN NPUBOJUT K ...
oOpatHOM
TPUTOHOMETPHUUECKO
51 byHKIIMH ~ —
apKTaHTE€HC
0 " . OIIK-1
1 OpauHata KpUTUYECKOM TOYKH PYHKIUU Z = X"+ Y~ — Xy
1 paBHa ...
-2
pacxoaguTcs OIIK-1
aBen — -
P 4 o
dx
T NuTterpan _[2—
paBcH 2 o X +4
paBeH T
4
OIlK-1

paAx CXOOUTCA

PSl pacxXoauTcs

PAIl MOXKET, KaK
CXOJUTHCS, TaK U
pacxoauThCs

BOIIPOC O
CXOJJUMOCTH
oCcTaéTcs
OTKPBITBIM.

Ecin IIpHu UCCICAOBAHNHN Ha CXOJUMOCTD
3HAKOITIOJIOKUTCIBHOI'O YMCJIOBOTO psAaa IO IIPU3HAKY

. u
JanamGepa ycraHoBjeHo, uro lim—" =2 ro...

N—o0 u
n

10




10

o 10
JlecsThIif WwieH psja » =~ paBeH ...

n=1

OIIK-1

15
18
10

Unrerpan _[ I y’dxdy, rme obmacte D  orpanuuena
D

muausiMu Y =3, Y=0, X=1, X=3, pageH...

OIIK-1

11




