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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 0OBeKTHI (MaTPHIIBI, BEKTOpA, FeOMETpUYecKre 00pasbl, (YHKIIUU OJHOM U He-
CKOJIBKMX TIEpEMEHHBIX, TTOCIIEAOBATEIBHOCTH, PAIBL, AU(PepeHITnaTbHBIC YpaBHEHUS ),
*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

OIIK-1

WJ1-1011K-1

3HaeT: OCHOBHBIC MMOHATHUS U
METO/IbI JINHEWHOHN 1
BEKTOPHOM anreopsl;
OCHOBHbBIE TOHATHUS
AQHAJIMTUYECKON reoOMeTpUH
Ha IJIOCKOCTH U B
IPOCTPAHCTBE; IpaBUJIa U
METO/Ibl BBIYUCIIEHHS
[pPEICIIOB,

g depeHnpoBanus,
OCHOBHBIE METOBI
rccienoBaHus QyHKIUH
OJTHOM MepEeMEHHOM C
MOMOIIIBIO TPOU3BOJHOM;
METO/Ibl UHTETPUPOBAHUS
(GYHKITMH OTHOM
[IEPEMEHHOM; IIPaBUIIa U
METOIBI

g depeHInpoBaHUI
(YHKIMI HECKOJIBKHX
[EepPEMEHHBIX; OCHOBHbBIE
TUIIbI OOBIKHOBEHHBIX
nudhepeHITnaTbHBIX
YpPaBHEHUI; METOABI
VICCIICTOBAHUSA PSIIOB HA
CXOAMMOCTbD U PA3II0KECHUS
¢ynkmii B psaasl Telnopa u
MakiiopeHa; oHATHE
IBOMHBIX, TPOWHBIX U
KPUBOJUHENHBIX
UHTETPAJIOB; OCHOBHBIE
MOHSITHS U TEOPEMBI TEOPUN
BEPOSATHOCTEN H
MaTeMaTH4YECKON
CTaTUCTHUKU.

3HaeT TEeOPUIO U OCHOBHBIC
3aKOHBI B 00JIaCTH
€CTECTBCHHOHAYYHBIX U
OOIIEMHKEHEPHBIX
TTMCLUTUINH

DK3aMeH

OIIK-1

WJ1-20T1K-1

'YMeeT: BBIIOJIHATD
NeicTBUS HaJl MaTpULIaMU U
BEKTOpaMH, UCCIIEI0BaTh
CHCTEMBI IMHEUHBIX
anreOpanvecKux ypaBHEHHI,
pelaTh 3a1a41
AQHAJIMTUYECKON TeOMETPHH;
g depeHIupoBaTh
(yHKIIMH, HAXOAUTh
HauOoubllIee U HaUMEHbIIee
3HaueHue PyHKIU,
nccienoBaTh QYHKITUN
OJHOW IEUCTBUTEIBEHON
IIEPEMEHHOW; HAXOIUTh
OTIpE/ICTICHHBIE U

'YMeeT UCI0JIb30BaTh
(uznyeckue 3aKOHbI U
[IPUHLIMIIBL B CBOEH
mpodeccuoHaIbHON

e TeTLHOCTH,
PKCIIEPUMEHTAIBHBIE METOIbI
omnpeneneHus Gpu3nKo-
XUMHUYECKUX CBONCTB
HEOPraHWYECKUX U
OpPraHUYECKHUX BEIIECTB,
[IPOBOAUTH U3MEPEHHE
OCHOBHBIX 2JIEKTPUYECKUX
BEJIMYWH, ONIPEIENIATh
MmapaMeTpbl U XapaKTePUCTUK
PIIEKTPUIECKHUX U
3JIEKTPOHHBIX YCTPOMCTB.

TecT




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

HEOIpeIeTICHHBIE
MHTETPAJIbI; HAXOJAUTh
MPOU3BOIHBIE, SKCTPEMYMBI
(YHKIMI HECKOJIBKHUX
[EPEMEHHBIX; UCCIIE0BaTh
YHCIIOBBIE U
(yHKIMOHANBHBIC PSAIBI HA
CXOAMMOCTb; pacKiabIBaTh
¢ynkuuu B psn Telinopa u
MakJiopeHa; HaXOJUTh
NIBOMHBIE, TPOWHBIE U
KPUBOJIMHEHHBIE MHTETPaJIbl;
BBIUUCIISITh BEPOATHOCTU
COOBITUH, HAXOUTH 3aKOHbI
pacrpeesieHus ClIydyaiHbIX
BEJIMYUH, UX YUCIIOBBIE
XapaKTePUCTUKH, HAXOIUTh
CTaTHCTUYECKHE
XapaKTePUCTUKU U3y9aeMBbIX
BBIOOPOK, BBIJIBUTATh U
[POBEPATH CTATUCTHUYECKUE
CUIOTE3bI.

OIIK-1

WJ1-30TTK-1

Biraneer: HaBbIKaMu
pereHus anredpanyecKux
ypaBHEHUH, HABBIKAMU
pelieHus 3aaa4 1o
AQHAJIMTUYECKON IreOMETPHH;
HaBBbIKaMH HCCIIEIOBAHUS
(YHKINU ¢ TOMOIIBIO
[IPOU3BOAHON IIEPBOTO U
BTOPOTO TOPSIKA;
HaBBIKAMH PEIICHUS 3a/1a4
13 pa3geiioB

g depeHInanbHOTO U
MHTETPAJILHOTO UCUYHUCIICHHUS,;
HaBbIKaMH [TOCTPOEHUS
MaTeMaTHYECKON MOJIEIH
THUTIOBBIX
podecCuoHaIbHBIX 3a/1a4 U
COJIEPKATEIIHHOM
WHTEPIIpETalun
MOJTy4YE€HHBIX PE3yJIbTAaTOB;
METOJJaMH peIleHus
OOBIKHOBEHHBIX
mdhepeHITnaTbHBIX
YpaBHEHUI; HAaBBIKAMH
peleHus 3a1a4 U3 TEOpUn

Brnaneer HaBRIKAMH
TEOPETUUECKOTO U
PKCIIEPUMEHTAIBHOTO
HCCIIEN0OBaHUSI 00BEKTOB
MpoQeCCUOHATTLHOMN
TEeSITENLHOCTH

PacueTHO-
rpadudeckas
pabora




WNnnukatop nocTmxeHus
KOMIIETEHLIUH, C KOTOPBIM Cpencraa
COOTHECEHBI IJIaHUPYEMbIE OIICHKHU

pe3ybTaThl 00yUeHUs

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

Munexc

Kommerenmnus
WHIUKATOpa

PS/IOB; METOJIAMH
BBIUMCIICHUS U TIPUIIOKECHUS
JIBOMHBIX, TPOMHBIX U
KPUBOJMHENHBIX
WHTErpajioB; METOIaMU
OpraHu3aluu
BBIUMCIIUTEIbHBIX
SKCIIEPUMEHTOB B
podeccuoHaIbHON
NEATEILHOCTH.

3. O0bem U BUABI Y4eOHOI padoThI

Pacnpenenenne
. Bcero 110 CEMECTpaM B Jacax
Bun yuebHoit paboThsl
4acoB Howmep cemecTpa
1 2 3

1. IIpoBeaenne yueOHbBIX 3aHATUH (BKJIIOUYAs IPOBEIEC- 242 80 90 72
HUE TEKYIIEro KOHTPOJIS yCIeBaeMOCTH) B (hopMe:
1.1. KonTakTHas aynuTopHasi paboTa, u3 HUX:

- iexruu (JI) 88 32 32 24

- maboparopusie paboTsl (JIP)

- IPAKTUYECKUE 3aHATHUS, CEMUHAPHI U (MJIH) ApYyTHe 142 44 54 44
BHJIBI 3aHATHI cemuHapckoro Tuna (I13)

- KOHTPOJIb caMocTosATeIbHON paboTsl (KCP) 12 4 4 4

- KOHTPOJIbHAs paboTa
1.2. CamocTositenbHas pabota ctyaertos (CPC) 262 100 90 72
2. [IpoMexxyTOouHas aTTecTamus

DK3aMeH 72 36 36

JlnddepeHnmpoBaHHbIN 3a4eT 9 9

3auer

Kypcogoit mpoexr (KIT)

Kypcogas pa6ota (KP)
OO11ast TpyT0EMKOCTh JTUCITUTUIHBI 576 216 180 180

4. Conepmaﬂne JAUCHUITIIMHbI
O06pem
O06beM ayUTOPHBIX BHEAYIUTOPHBIX
HaumeHnoBanue paziesnoB AUCHUIUIMHBI ¢ KPATKUM SAHATHI 110 BHJAM B 92Cax | 3aHsTHIA 10 BUIAM
coJiepKaHueM B YACAX
a1 | gp | m3 CPC
1-11 cemectp

Jluneiinas anre6pa 5 0 6 16
Tema 1. Matpuisl. Onpenenutenu. Tema 2. Cuctemsl
TTMHEHHBIX alNreOpandecKux ypaBHCHHH.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

BekropHas anreOpa

5 0

6

18

Tema 3. BexkTopHble BennuuHbl. JIuHeliHbIE onepanuu
HaJl BekTopamu. Tema 4. Henunelinbie onepaiuy Haj
BEKTOpPaMHU.

AHaJIUTUYECKAsl TEOMETPUS

10

30

Tema 5. YpaBHeHUE IMHUU Ha TJIOCKOCTU. Tema 6.
'YpaBHEHUS MIJIOCKOCTH, MPSMOI B IPOCTpaHCcTBe. Tema
7. KpuBble BTOPOTO MOPSAKA.

BBeznenune B MaTeMaTHUECKUI aHAIINS.
JluddepenumanbHoe ucuncaeHne GyHKuui oJHON
[EPEMEHHOM.

14 0

22

36

Tema 8. [Ipenen uncnoBoi nociaeaoBaTeILHOCTU. TeMa
9. Ilpenen u HENMPEPHIBHOCTH (PYHKIMIA OTHOM
nepemenHoi. Tema 10. [Ipou3BomHas GyHKIMIA OTHOM
nepemenHoi. Tema 11. Tuddepennnan. OcHOBHBIE
TeopeMbl AU PepeHITHATEHOTO HeUrcaeHus. Tema 12.
VccnenoBanne QyHKIHMI OHON TEpEeMEHHOM.

HUTOI'O no 1-my cemectpy

32 0

44

100

2-i1 cemecTp

HuTterpanpHoe HcuncaeHne QyHKIUN 0THON
rnepeMeHHo. KomIiekcHbIe yncia u JeHCTBUS HaJl
HUMH.

12 0

22

40

Tema 13. Heonpenenennsiit unTerpan. Tema 14. Knaccsl
uHTEerpupyeMbix ¢yHkiuil. Tema 15. OnpeneneHHbIi
unTerpai. Tema 16. ['eomeTpuyeckue u puznyeckue
[IPUITIOKEHHUSL.

Teopus QpyHKIMI HECKOMBKUX MTepeMeHHBIX. Jndde-
pEeHLMANIbHASI TEOMETPHS KPUBBIX U IIOBEPXHOCTEH.

10

22

Tema 17. ®yHKIIMM HECKOJIBKUX MT€PEMEHHBIX. HacTHbIe
MPOU3BOAHBIC (PYHKIIUN HECKOJIbKHUX TIEPEMEHHBIX. TeMa
18. DnemenTsl Teopuu nosst. Tema 19. Dxctpemym
(GYHKLUI HECKOJIBKUX IEPEMEHHBIX.

JluddepeninanpHple ypaBHEHUS

12 0

22

28

Tema 20. [Iuddepernmanbable ypaBHEHUS MTEPBOTO
nopsiaka, muddepeHnrnanbHbe YpaBHEHUS,
TOIyCKaloUIMe NOHMKEHUs nopsAaka. Tema 21.
JluneitHble qudQepeHnnanbHble YpaBHEHHs! BBICIITHX
mopsikoB. Tema 22. Cucremsbl qudepeHITnaIbHbIX
YpaBHEHUH. BapralllOHHOE HCUHCIICHUE U ONITHMAIBHOE
yIIpaBIICHHE.

NTOI'O no 2-my cemecTtpy

32 0

54

90

3-ii cemecTp




O0Bem
H OOBeM ay TUTOPHBIX BHEAYIUTOPHBIX
alMEHOBAaHHUE Pa3/IeJI0B TUCIUIUIUHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
coJiepKaHueM B qacax
JIP 13 CPC
Paner 8 0 14 24
Tema 23. UucnoBble psijibl. 3HAKOTIEPEMEHHBIE PSIBI.
Tema 24. Crenennble psabl. OyHKIIMOHATBHBIC PSIIBL.
Tema 25. Paznoxxenue GyHKIMN B TPUTOHOMETPUIECKUI
psan Oypse.
HuTerpupoBanne QyHKIMH HECKOIBKHUX IT€PEMEHHbIX. 6 0 12 20
Tema 26. KpaTHbie unterpainsl. Tema 27.
KpuBonuHeiHbIe HHTErPAJIBI.
Teopust BEpOSITHOCTEW U MaTeMaTU4ECKasi CTaTUCTHKA. 10 0 18 28
Tema 28. [Ipenmer Teopun BeposiTHOCTENH. MeTo b1
BbIYMCIIEHUS BeposiTHOocTel. Tema 29. Cinyuaiinbie
BEJIMYMHBL. 3a/1a4i MaTEMaTHYECKOM CTaTUCTUKH.
CrarucTuueckue OLleHKU apaMeTpoB paclpeeeHHUs.
O0paboTKa HIKCIEPUMEHTANIBHBIX IaHHBIX.
HNTOI'O no 3-my cemecTpy 24 0 44 72
NTOI'O no gucuuruinae 88 0 142 262

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3AHATHN

Ne
_ HanMeHoBaHUEe TeMbI NPAKTHUYECKOT0 (CEMUHAPCKOI0) 3aHATHS

1 (Beruucnenue onpenenureneid. CinoxeHne, yMHOKEHUE MATPHL, YMHOKEHHUE MaTPUIIbI HA YUCIIO.
Haxosxnenue panra Matpuiibl. HaxoxxaeHne o6paTHOM MaTpHIIbI.

2 |PemieHus cucTeM NHMHEWHBIX anrebpandeckux ypaBHeHui (metomom Kpamepa, ["aycca, oOpaTHOi
MaTPUIBI).

3 |BhimosiHeHUe TUHEHHBIX OmMepaluii Haj BekTopamu. PaznoxkeHue BekTopa mno 0asucy.

4  [BpluucieHUE CKAIPHOrO, BEKTOPHOIO U CMEIIAHHOTO ITPOU3BEIEHUS BEKTOPOB.

5 |HaxoxneHue yria Mexxay AByMs IPsIMbIMH Ha IJI0CKOCTH. [TpoBepka ycinoBUs napauieabHOCTH U
[EPIEHANKYJIIPHOCTH MPSMBIX. BBIUMCIIEHHE PACCTOAHMS OT TOYKH 0 MPSMOM.

6  (Brluucienue yria MexIy IUIOCKOCTSIMHU. Perienune 3a1ay Ha B3aMMHOE paclojIoKEeHUE MPSIMON U
[JIOCKOCTH B IIPOCTPAHCTBE, B3aUMHOE PACIIOJIOKEHHE NPSAMBIX B IPOCTPAHCTBE

7  |Berumucienue mpejenia YucioBOM MOCIeI0BaTeNbHOCTH. [[pMeHeHe OCHOBHBIX TEOPEM O
[peaenax.

8  |Brruncnenue npenena GyHKIUI 0HON epeMeHHON. PackpriTie mpocTeimunx
HeonpenenéHHocTe. CBeieHue NMpeiesoB K 3aMevaTelIbHbIM U HaxoxkaeHue ux. IIposepka
(GYHKIMI Ha HEMPEPHIBHOCTD, HAXOKCHHE TOYEK Pa3pbiBa (PYHKIIUM.

9  |BpruuciieHue MPOU3BOTHON CIOKHON (PYHKIIMU, HESIBHOW U MapaMeTPUIECKON (PYHKIIUH.
Jlorapupmuueckoe auddepeHpoBaHme.

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

11 |MccnenoBanue pyHKIMM 1 MOCTpoeHue ee rpaduka.

12 |HaxoxmeHue HeOoNpeaeIeHHbIX HHTETPAJIOB, HCIIOIb3Ys TaOIHIly HHTETPAIOB U OCHOBHBIC

METO/bI HHTCTPUPOBAHMS: 3aMEHA [IEPEMEHHON, MHTEIPUPOBAHUE 110 YacTsaM. IHTerpupoBanue

npo0Oei, coaeprkanux KBaJApaTHBIN TPEXUICH B 3HAMCHATEIIE.




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

ILIL.

13  |BeinmosiHeHHE OEHCTBUMN C KOMIUIEKCHBIMH YHCIaMHU.

14  |MHTerpupoBaHue IpOOHO-pAIMOHATBHBIX (PYHKIINH, TPUTOHOMETPUIECKIX, HEKOTOPHIX
MPPALMOHATIBHBIX BhIPaKEHUH.

15 |HaxoxpaeHue orpene’eHHbIX HHTETPAJIOB U HECOOCTBEHHbBIX HHTETPAJIOB.

16 |[IpumeHEHUE ONPENeICHHOTO HHTErpaia Ul BEIYMCIICHUS TUIOIIaei, 00bEMOB Tel, IJIUH TyT
KpUBOM, TUIOLIA/Iei TIOBEPXHOCTH TeJl BPALCHUs], MAaCChl, MOMEHTOB MHEPIIUH, LIEHTPOB TSHKECTU
[JIOCKUX TE€JI, CTATUYECKUX MOMEHTOB IIJIOCKUX TEJI.

17  |lloctpoenue obnactu onpeneiaeHus GyHKIUN HECKOIbKUX NepeMeHHbIX. /{uddepenunpoBanue
(YHKIIMHM HECKOJIBKMX TIEPEMEHHBIX.

18  |BrruncneHue npon3BOAHON MO HANpPaBICHUIO, TpagueHTa GpyHKIH. HaxoxneHne kacaTeabHOMN
[JIOCKOCTH U HOPMAaJIM K IOBEPXHOCTH.

19 |HaxoxneHue SKCTpeMyMOB ()yHKIIMU HECKOJIKUX MEPEMEHHBIX.

20 [PemeHue MHTErpUpPYEMBIX TUTIOB NU((HepeHInaTIbHBIX YPaBHEHUH IEPBOTo nopsaka. Pemenune
nuddepeHInaNbHbIX YPaBHEHHH BBICIINX MMOPAIKOB, TOMYCKAIOLIINX MOHWKEHHE CTETICHH.

21 |PemieHue oAHOPOAHBIX TUHEUHBIX AU PepeHIIMATbHBIX YPABHEHUHN C TOCTOSHHBIMU
KO3 UIIMEHTaMU 1 HEOAHOPOAHBIX JIMHEUHBIX 1U(DhepeHIIaTbHBIX YPABHEHUH C TOCTOSHHBIMU
Koo puLImeHTaMH CO CHIeMANTBbHON PABOW YaCThIO.

22 |Pemenue cucteM OOBIKHOBEHHBIX AU depeHInanbHbIX ypaBHEHUH.

23 |MccnepoBaHue Ha CXOJUMOCTh YHUCTIOBBIX PSIIOB C IOMOUIBIO JOCTATOYHBIX MPU3HAKOB CXO-
JTMMOCTH PSZIOB C TIOJIOXKUTEIBHBIMU YWICHAMH: TEOPEM CpaBHEHUs, pu3Haka J{amamobepa,
WHTETpaIbHOTO U paguKaibHOro npusHakoB Komm. MccnenoBanue Ha aGCOMIOTHYIO U YCIOBHYIO
CXOJAMMOCTb 3HAKOTIEPEMEHHBIX PSIJIOB.

24  |HaxoxaeHue 001acTH CXOAMMOCTH (PyHKIIMOHAIBHOTO psina. OThICKaHNE UHTEpBAIa, pajnyca 1
001acTH CXOAMMOCTH CTETICHHOTO psifa. [I[puMeHeHne cTeneHHbIX PSAA0B K MPHOIMKEHHBIM
BBHIYMCIICHUSIM.

25 [Paznoxenue GpyHKIMH B psig Dypse.

26  (BpruucieHue IBOMHOIO MHTErpaja B MPSMOYTOIbHON U MOJISPHON CHCTEMaxX KOOPUHAT.

27  |BwrumciieHue TPOWHOTO MHTETpasIa B IPSIMOYTOJIbHBIX, IMIHHIPUYECKUX U CPEPUIECKIX
KOOpJMHATAX.

28 |Boruncnenne kpuBonuHeiHbIX uHTETpasioB I u Il pona.

29 |HemocpencTBeHHBIN NOJCYET BEPOATHOCTEN. BrIuncieHne BeposiTHOCTH € TOMOILBIO TEOPEMBI
CIIOKEHHUSI U YMHOKEHUS BEPOSTHOCTEH, (hOopMyJIbl OJIHOM BeposiTHOCTH, opMyJibl belieca
¢dbopmyinel beprysu.

30 |[lTocTpoeHuE 3aKOHOB pACIPEAEIICHNs TUCKPETHBIX U HENPEPBIBHBIX CIIyYallHbIX BEJIUYHH.
Haxox/1eHue OCHOBHBIX XapaKTEPUCTUK CITyYalHbIX BEJIUYHH.

31 |[locTpoeHue NOIUTOHA U TUCTOrpaMMBI. [IpoBepka CTaTUCTUUECKUX TUIIOTE3.




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[TpoBeacHME NEKIIMOHHBIX 3aHITHIA MO JUCIMILIMHE OCHOBBIBACTCS HA aKTUBHOM METOJ]Ie 0OyYeHUS,
[P KOTOPOM y4allldecs HE MACCUBHBIC CIyIIAaTeNH, a aKTHBHBIC YYACTHHUKHU 3aHSATHS, OTBEYAIOIIME Ha
BOIPOCHI TpernojiaBarelisi. Bompockl mpenogaBaTensi HaleleHbl Ha aKTUBHU3AIUIO TPOIECCOB YCBOCHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOHpOCOB, CTI/IMYJ'II/Ipy}OHII/IX ACCOMATUBHOC MBINIJICHUC U yCTaHOBJ'IeHI/Ie CBH3CI71 C paHee OCBOCHHBIM
MaTepralioM.

[IpakTrueckne 3aHATHS TPOBOJATCS HAa OCHOBE peallM3allMk MeToja OOyYeHHs JICHCTBHEM:
OnpeAeNsoTcs MpobiaeMHble 00acTi, popmupyrores rpynnsl. [Ipu npoBeneHUN MPAKTUYECKUX 3aHATHI
MpeCcIeayOTCA CIEeAYIONINE 1EeNU: TPUMEHEHUE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEATUBHBIX METO/OB
IJ1s1 peIeHMs TPOOJIeM U MPUHATHS PEIIEHUH; 0TpaboTka y 00ydaroImuxcsi HABBIKOB KOMaHTHOW paboThI,
MEXJIMYHOCTHBIX KOMMYHHUKAIIMA W Pa3BUTHE JIMJICPCKUX KAa4YECTB; 3aKPEIUICHHE OCHOB TEOPETHUUYECKHX
3HAHUH.

[Tpu npoBeneHNN yueOHBIX 3aHATUIH HCIIOIB3YIOTCS HHTEPAKTUBHBIC JIGKIIUH, TPYTIIIOBBIC TUCKYCCHUH,
TPEHUHTH.

5.2. MeTtoguueckue yKazaHusl JJisl 00y4aOUIMXCS M0 U3YYEHUI0 TUCIATITHHBI

[Ipy wu3yyeHMM  JUCHMIUIMHBI  OOYyYalOIIMMCA  LEJIeCOOO0Pa3HO  BBIMOJHATH  CIEIYIOIINE
pEKOMEHAINH:

1. U3ydyeHune yuyeOHOM TUCIIUIITUHBI JOJKHO BECTUCH CHUCTEMATHUECKH.

2. llocne wu3ydeHHs Kakoro-imbo paszziena IO YYEOHMKY WIM KOHCIEKTHBIM MaTepHuagam
PEKOMEHIYETCs 110 TaMATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, OIPEIEICHNS, IOHATHS pa3aena.

3. Ocoboe BHUMaHHWE CJEIyeT YyICIWTHh BBHIMIOTHEHUIO OTYETOB IO MPAKTHUYECKAM 3aHATHSM,
nabopaTopHBIM paboTaM ¥ MHIWBUIYATHHBIM KOMITIEKCHBIM 33JJaHHSIM Ha CAMOCTOSTEIHHYIO padoTy.

4. Bcs TemaTuKa BOMPOCOB, U3Y4aE€MbIX CAMOCTOSTENBHO, 33Ja€TCsl Ha JIEKLMIX MPENoJiaBaTesieM.
VM e 1aroTcs UCTOUYHUKY (B MEPBYIO OYepeab BHOBb M3JaHHbIE B IEPUOANYECKON HAYYHOM JIUTEpaType)
111 60JIee IeTalIbHOTO MMOHUMAaHHUSL BOIPOCOB, O3BYYEHHBIX Ha JIEKIIHH.

6. Ilepeyenb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOT0 00ecIeYeHUs
JJIA CAMOCTOSATEILHOM PadoThl 00YYAKIIUXCS 10 M CHUIINHE

6.1. IleuaTHas yueOHO-MeTOANYECKAS JJUTEPATYPA

bubnuorpaduueckoe onucanue KomuectBo
Ne i/ (aBTOp, 3aryaBue, BUJ U3/IaHUS, MECTO, U3/1ATEIBCTBO, 3K3EMIUISIPOB B
TOJ] U3/IaHUs1, KOTMIECTBO CTPAHMII) oubnnoTexe

1. OcHoBHas JuTEpaTypa

1 bepman I'. H. COopHHEK 3a/1a4 110 KypCy MaTeMaTHYECKOTO aHAIH3a : 363
yaeOHOoe ocobue. 22-e u3n., nepepad. Cankr-IlerepOypr : [Ipodeccus,
2004. 432 c.

2 byrpos 4. C., Hukonbsckuii C. M. Beiciias matemaruka. T. 3: 130

Huddepennmanbabie ypaBHeHus. KpaTable naTerpansl. Paapl. @yHKIuu
KOMITJIEKCHOTO TTlepeMeHHoro. Mocksa : [poda, 2003. 511 c.

3 I'mypman B. E. PykoBOACTBO K pelIEHUIO 334a4 110 TEOPUH BEPOATHOCTEN 10
1 MaTeMAaTU4ECKOM CTAaTUCTUKE : yueOHOe ocodue st IPUKIIaJHOTO
OakanaBpuara. 11-e uzn., nepepad. u non. Mocksa : FOpaiit, 2017. 404 c.
21,21 ycn. ned. 1.
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Juddepenmansuoe u uHTErpagbHoe ucuncienus. T. 1. Mocksa :
Anbsiac, 2016. 416 c. 26,0 ycn. ned. 1.

48

Krnerenuk /. B. COopHUK 3a/1a4 110 aHATUTHYECKOW T€OMETPHUH : ydeOHOE
nocoOue Juist BTy30B. 17-e u3f., crep. Cankr-IletepOypr : Ilpodeccus,
2006. 199 c.

80

Kpewmep H. I1I. Teopust BeposITHOCTEN N MaTeMaTU4ecKasi CTATUCTHKA :
y4aeOHUK /151 BY30B. 2-€ u31., nepepad. u qomn. Mocksa : KOHUTH, 2003.
573 c.

[Tuckynos H. C. /luddepennunanbaoe u nHTErpasibHOE ncHucaeHus. T. 2.
Mocksa : Uarerpan-Ilpecc, 2007. 544 c.

267

[Incemennsiii JI. T. KoHcnekT mexmuii 1o BeICIICH MaTEMAaTHKE: TTOTHBIN
kypc. 20-e n3x. Mocksa : Aiipuc-IIpecc, 2024. 603 c.

70

Camotinenko A.M., Kpusomes C.A., [lepectiox H.A.
JuddepeHnmanbabie ypaBHEHUS : MPAKTUICCKHIA Kype yaeOHoe mocolue.
3-e m31., mepepad. Mocksa : Beicmas mkoira, 2006. 383 c.

11

2. lonoTHUTEIbHAS JJUTEPATYpPa

2.1. Y4eOHble 1 HAYYHbIE U3IAHUSA

bepmant A. @., Apamanosuu U. I'. Kpatkuii kypc MaTeMaTnieckoro
aHanw3a JJig BTy30B : [yueOHoe rmocobue]. 9-e uzn. Mockga : ®usmatiur,
2003. 799 c.

93

byrpos . C., Hukonbsckuit C. M. Beiciiast matematuka. T. 1: DnemeHThI
TUHEHOM anreOpbl U aHanuTH4YecKoi reomeTpun. Mockaa : [Ipoda, 2003.
284 c.

94

Bunorpanos Y. M. DineMeHTHI BhICIICH MaTeMaTHKK. AHATUTHYECKAS
reometpus. JuddepeHnuanbHoe ncuucieHue : yueOHUK ISl By30B.
Mockaa : [Ipoda, 2010. 319 c. 20,0 yca. med. 1.

Briciras matemaruka / 5. C. byrpos, C. M. Hukonbckuid.
Huddepennmanbubie ypaBHeHus. Kpatabsie uaTerpansl. Paapl. OyHKIMN
KOMILJIEKCHOTO TiepeMeHHoro. Mockaa : FOpaiir, 2016. 219 c. 13,75 yco.
rney. J.

Briciias matemaruka. T. 1: DneMeHTsI InHEHHON anreOpsl U
aHanuTHYeckoi reomerpun. Mocksa : poda, 2005. 284 c.

30

3anopoxxer ['. Y. PykoBoACTBO K pelIeHuIo 3a/1a4 110 MaTeMaTH4ecKoMy
aHanu3y : yueOHoe ocoOue Jijis By30B. 5-¢ u3q. MuHCK : Bricmias mkosna,
2007. 460 c.

33

Wnbun B. A., [To3usik O. I'. AHanuTiueckas reoMeTpus : y4eOHUK JUis
BY30B. 7-€ U31., ctep. Mocksa : @uszmarnut, 2006. 223 c.

11

[TpakTHyueckoe pyKOBOACTBO K PEUICHHIO 3a/1a4 110 BBICIIICH MaTeMaTHKe.
Jluneitnas anrebpa; BexkropHas anreOpa; AHaIUTUYECKasi TEOMETPHS;
Beenenue B MmaremaTuueckuil ananusz; [[pou3BoHas U ee NpUIoKEHuUs :
yueOHoe nmocobue / ComosbeB U. A., Illesener B. B., Uepssikos A. B.,
Penun A. 1O. Cankr-IletepOypr : Jlans, 2007. 319 c.

10

Co6omnp b. B., Mumnskos H. T., [lopkmesn B. M. Ilpaktukym no
BBICILICH MaTeMaTUKe. 3-€ u3., uctp. Pocros-Ha-{ony : ®enukc, 2006.
630 c.

10

Tpyxan A. A., Kynpsues I'. C. Teopust BeposiTHOCTEN B MHKEHEPHBIX
npuiIoKeHusX. M30panHble TeKun (IMCIUIUINHEA - MaTtemarTuka) :
yaeOHOe ocodue. 3-e u3., nom. Upkyrtck : @opsapa, 2009. 363 ¢. 15,0

yCII. TIeY. JI.

2.2. llepuonnueckue u3aaHus

He ncnions3yercs

2.3. HOpMaTHBHO-TeXHI/l‘leCKI/le H3J1aHuA

He ucnons3zyercs
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3. MeToauueckue yKazaHus 1JIsl CTYA€HTOB MO OCBOEHUIO MCIUTIIHHBI
He ucnons3yercs
4. YueOHO-MeTOAHYEeCKOE 00ecnieYeHHe CAMOCTOSITeIbHOI PadoThI CTyAeHTa
['ycapenko E.JI., Maiizenec C.b. Bekropnas anredpa : yue6HO- 36
MeToauaeckoe nmocobue. [Tepms : [II'TY, 2006. 61 c.
Kynteiesa JI. M., Ilepsaauyk B. I1., CeBogun M. A. Matematuueckuit 24
aHaJu3 B 33J]a4ax U yNPAKHEHUAX | y4eOHO-METOIMUECKOE MOCOOHe.
[Iepms : ITHUITY, 2013. 171 c. 10,75 ycn. ney. 1.
Marematrka. OyHKIIMN HECKOJIBKUX MTEPEMEHHBIX | y4eOHO- 75
MmeToandeckoe nocodue / Cmpimuigesa T. B., Jloiiko H. A., ITnexosa 3. B.,
CaBoukuna A. A. Ilepms : ITHUITY, 2022. 133 c. 6,56 ycu. niey. 1.
CwmemmurseBa T. B. Maremaruka. JIuneitHas anreOpa, BEKTOpHas aireopa, 99
aHAJIMTHYECKas TeoMeTpus : yueOHoe mocodue it By30B. 2-€ U31l., CTEp.
[lepms : ITHUITY, 2012. 162 c. 10,25 ycn. ney. 1.
CwmeiisieBa T. B., Pekka E. FO. MaremaTtnka: BBeJCHHE B aHAIH3, 220
nuddepeHuanbHoe ncurcieHne GyHKIUU OJHON epeMEeHHOH : yueOHoe
noco6ue s By30B. [lepms : [THUITY, 2013. 250 c. 15,75 ycn. ney. .
6.2. DieKTPOHHAsS Y4e0HO-METOAMYECKAS JIUTEPATYypa
HocTynHoCTh
(cets UnTEpHET /
HanmenoBanue Ccblika Ha
Bup nurepatypsl paspaboTi HH(OPMALHOHHBII pecypc JIOKaJIbHAs CETh;
ABTOPHU30BAHHBIH /
CBOOOTHBIN JJOCTYTI)
JlonostautenbHas ([lepBaguyk B. I1. Beicias http://elib.pstu.ru/Record/RU|nokanbHas ceTb;
nmuTepaTypa MaTeMaTHKa JJI1 SKOHOMHUCTOB : PNRPUelib2667 aBTOPU30BAHHBIN
yaeoHOoe ocobue / B. I1. TTOCTYTI
[TepBamguyk, C. H. Tpery6Goga, /I. b.
[lIymkoBa. - Ilepms: U3n-8o III'TY,
2007.
JlononnutenbHas (@uxrenronsil .M. OcHOBbI http://elib.pstu.ru/Record/RU|nokanpHas cetsb;
nmuTeparypa maTemaruyeckoro aHanuza / M.  [PSTUbooks123367 ABTOPHU30BaHHBI
®uxtenronsil. - CI16: Jlans, 2006. TOCTYTI
http
OcHOBHas bepman I'. H. COopauk 3anau mo  |http://elib.pstu.ru/Record/RU|mokansHas ceTh;
nmuTeparypa Kypcy MareMatuueckoro ananuza : [PNRPUelib2674 ABTOPU30BAHHBIM
yuebnoe nocodue / I'. H. bepmas. - TOCTYTI
Cankr-IletepOypr: [Ipodeccus,
2008.
OcHoBHas Knerenuk /I. B. Coopuuk 3anau o |http://elib.pstu.ru/Record/RU|nokanbHas cetb;
nmuTeparypa AHATTUTUYECKOM TEOMETPHH : PNRPUelib2275 aBTOPHU30BAHHBIM
yaeOHOe mocooue st BTy30B / /1. TTOCTYTI
B. Knerenuk. - Cankr-IlerepOypr:
[Tpodeccus, 2001.
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

YuebHo-
METOJUYECKOE
oOecrieyeHne
CaMOCTOSITEIbHONU
pabOTHI CTYJICHTOB

AHaTUTUYECKask TEOMETPHS :
yuebHoe nocobue / B. II.
[lepBaquyk [u Ap.]. - [lepmb: U3n-
Bo [II'TY, 2007.

http://elib.pstu.ru/Record/RU
PSTUbooks136980

JIOKaJIbHAasl CETh;
aBTOPU30BaHHBIN
JOCTYII

YuebHo-
METOJUYECKOE
obecrieyenune
CaMOCTOSITCIILHOMI
paboTHI CTYACHTOB

bparuna H. A. [Ipenenst
MocieI0BaTeIbHOCTEH M PyHKINH :
yuebHo-MeToau4yeckoe nocoodue / H.
A. Bparuna, A. A. CaBoukuHa. -
[lepmb: U3n-Bo III'TY, 2010.

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

JIOKaJbHAasl CETh;
aBTOPU30BaHHBIN
JOCTYII

'YueOHo-
METOIUYECKOE
oOecIieueHne
CaMOCTOSITCIbHOM
pabOThI CTYZICHTOB

Kparnsie, kpuBOIHHENHBIE U
MOBEPXHOCTHBIE MHTEIPAIHI :
y4eOHO-METOANYECKOe Tocodue st
cTyaeHToB 2 kypca / Ilepmckuii
rOCYIapCTBEHHBIN TEXHUYECKUI
yauBepcutet, Kadenpa Beicieit
MmaTeMaTuku; Coct. M. A.
MakaroHosa [u ap.]. - [lepms: U3n-
Bo III'TY, 2007.

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

JIOKalIbHAas CETh;
aBTOPU30BaHHBIN
JIOCTYTI

YuebHo-
METOINYECKOE
oOecIieueHme
CaMOCTOATEIILHON
paboThI CTYJCHTOB

JIuxaueBa H. H. Jlekunu u
WHIUBY Ty aJIbHBIC 3a7aHUS 110
BBICITICH MaTeMaTHKe : y4eOHO-
MeToandeckoe nocoodue : B 2 4. / H.
H. JIuxaudesa, JI. M. Ouunckus, E.
1O. BopoObeBa. - [Tepmb: M3a-Bo
[THUITY, 2016.

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

JIOKaJIbHAs CETh;
ABTOPU30BAHHBIM
JOCTYTI

YuebHo-
METOIUYECKOE
oOecIieueHue
CaMOCTOSITCIIbHON
pabOTHI CTYZCHTOB

JIuxauesa H. H. Jlekiuu o
BBICIIICH MaTeMaTuke : ydeOnuk / H.
H. JIuxauesa, JI. M. OHHCKUB. -
[lepmb: U3n-so ITHUITY, 2011.

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

JIOKaJIbHAs CETh;
ABTOPU30BaHHbBIN
JOCTYTI

YuebHo-
METOINYECKOE
oOecIieueHe
CaMOCTOSITENILHOMI
paboTHI CTYZICHTOB

‘TecToBbIe 3aaHUs 110 KypCy
BbICIIEN MaremaTtuku. Y. 1:
Jluneiinas anre6pa. Bexropnas
anreOpa. AHaTUTHYECKas
reometpus / H. A. Jloiiko [u np.]. -
[Tepmb: U3n-so ITHUITY, 2020.

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

JTOKaJIbHAs CETh;
aBTOPHU30BAHHBIN
JTOCTYTI

YuebHo-
METOINYECKOE
oOecIieueHme
CaMOCTOATEIILHON
paboThI CTYJCHTOB

‘TecToBBI KOHTPOJIB IO
MaTeMaTrKe : ya9eOHO-
METOUYECKOe ocoOue 171l BY30B /
P. ®. Baneera [u ap.]. - [Tepmb:
W3n-so ITHUITY, 2012.

http://elib.pstu.ru/Record/RU
PNRPUelib3420

JIOKaJIbHAs CETh;
ABTOPU30BAHHBIM
JOCTYTI
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6.3. JInnen3noHHoe U CBOOOHO pPacCIPpoOCTPaAHsAEMoOe IPOrpaMMHOe obecriedeHue,
HCIO0JIb3yeMoe NPH OCYLIeCTBJIEHUH 00Pa30BaTe/IbHOIO MPoLecca Mo JUCHUIIHHEe

Bug I10

Haumenosanue 110

OHGpaHI/IOHHHC CUCTEMBI

Windows 10 (moam. Azure Dev Tools for
Teaching)

Od¢ucHble TPUTOKEHHUS.

Microsoft Office Professional 2007. nut.
42661567

[IpuknagHOe MporpaMMHoOe odecrieueHre 00IIero Ha3HauYeHHUs

Dr.Web Enterprise Security Suite, 3000
mn, [THUITY OLIHUT 2017

[TpuxitagHOE TIpOTpaMMHOE OOecTIedyeH e 00IIeT0 Ha3HAYSHMS

Mathematica Professional Version
(mu.L3263-7820%)

6.4. CoBpeMeHHbIe Npo(eccHoHAIbHBIE 0a3bI JAHHBIX M HH(POPMALMOHHBbIE
CIIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble NPH OCYLIeCTBJIEHUN 00Pa30BaATEIbHOIO

nmpomecca 1mo JTMCIMIJInHE

Haumenosanue

Ccbuika Ha HTHPOPMALIMOHHBIN pecypc

Hayunas Oubnnoteka [lepMckoro HalmoHaIbLHOTO
MCCJIEZIOBATEIBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

https://elib.pstu.ru/

Oo6pazoBatenbHas iatdopma FOpaiit

https://urait.ru/

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DIIeKTpOHHO-0MOMoTeunas cucrema IPRsmart

http://www.iprbookshop.ru/

Wudpopmarmonnsie pecypebl Cetu Koncynprantllntoc

JIOKaJIbHasA CCTh

7. MaTepHaIbHO-TEXHHYECKOE ofecnedeHre 00pa30BaTeIbHOTO MPoIlecca 1Mo

AUCHUIIJINHE

Bun zanatui

HaumeHnoBanue He06X0IMMOTO OCHOBHOTO 000PYI0BaHUS
Y TEXHUYECKUX CPEICTB 00yUeHus

KonudecTBo eauHuil

Jlexnusa ToCKa 1
[IpakTrueckoe TocKa 1
3aHATHE

8. ®oH OLIEHOYHBIX CpeacTB TUCHUILIMHBI

|OHI/IC8.H B OTACJIBHOM JOKYMCHTC
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MuHHCTEPCTBO HAyKH U BhICIIET0 oOpazoBanusi Poccuiickoit denepanun
denepanabHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKACHHUE
BBICIIETO 00pa30BaHUs
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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
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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
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Ecin IIpHu UCCICAOBAHNHN Ha CXOJUMOCTD
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