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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

OcBOeHHE CTYAEHTaMH OCHOBHBIX METOJIOB MAaT€MaTHYeCKOIo ammapara, HeoOXOAMMOTO JJIS M3Yy4eHUs
00IIETEOPETUIECKIX H CHEIHATbHBIX TUCIHIUINH, pPa3BUTHE JIOTHYECKOTO W aJITOPUTMHYECKOTO
MBIIIUICHHUST; TTOBBIIICHHE OOIIeH MaTeMaTHYeCKOH KyJIbTyphl; (hOpMHpOBaHHE HABBIKOB (popMamu3aiiuu
MOJIeNel peaJbHBIX MPOIECCOB; aHAIW3 CHCTEM, IPOLECCOB U SBICHUN TMPU TMOUCKE ONTHUMAIBHBIX
pelieHuii U BBIOOpE HAWIYYIIHMX CIOCOOOB peajHu3alMi ASTHX peHIeHWH; BbIpabOTKAa YMEHHH u
MCCJIE/IOBATENbCKIX HABBIKOB aHAIM3a MPUKIAIHBIX 3a/1a4.

dopMupoBaHue 3HaHUH B 0071aCTH

- aHATUTUICCKOW T€OMETPUU M JIMHCHHOM anreOphl;

- muddepeHInaNTbHON reOMETPHH KPUBBIX M MIOBEPXHOCTEH;

- TEOpPHUH TOCIIEAOBATEIBLHOCTEN U PSIIIOB;

- i depeHInaNTBHOTO U HHTETPAIbHOTO UCYHUCIICHHUS;

- TApMOHHYECKOTO aHAJIH3a;

- muddepeHInanbHbIX ypaBHEHU;

- TEOpPUU BEPOSITHOCTEH, MAaTEMaTHMYECKOM CTAaTUCTHUKU U CIIy4alHBIX IPOLIECCOB, CTATUCTHYECKOTO
OLICHUBAHUS M MTPOBEPKU TUIIOTE3, CTATHCTUUECKUX METOJI0B 00paOOTKU IKCIIEPUMEHTAIBHBIX IaHHBIX.
®opMHUPOBAHUE YMEHUI:

- UCHOJb30BaTh MAaTEMATUYECKHM S3bIK M MAaTEMATUYECKYIO CHUMBOJIMKY IPH PELICHUHM NPAKTHYECKUX
3ajay;

- ACTIOJIb30BaTh MAaTEMaTHUECKHUE METOIBI M MOJEIH TPH PEIIeHUN PO ECCHOHANBHBIX 3a/1a4;

- IPOBOAMTD aHAIN3 (PYHKIUH;

- pewarb ypaBHEHHMS M CHCTeMbl Au(QepeHIHaTbHbIX ypaBHEHUH NPUMEHUTENBHO K peallbHbIM
npoleccam;

- WCIOJb30BaTh AHAIMTUYECKUE M YHCICHHBIE METOMABI pEIIeHHs anreOpanyecKuxX M OOBIKHOBEHHBIX
muddepeHInanbHbIX ypaBHEHUM;

- IPUMEHATH BEPOATHOCTHO-CTATUCTUYECKUH ITOAXO0/] IIPU PELIEHUH TEXHUYECKHUX 3a/1a4;

- ACTIOJTb30BaTh MaTEMaTHYECKHUE METOIBI M MOJICITH B TEXHHUECKUX MPHIIOKECHUSX;

- 00pabaTeIBaTh SMIUPUIECKUE U IKCIIEPUMEHTAIIbHBIC TAaHHBIE.

®opMUpOBaHUE HABBIKOB:

- ACTIOJIb30BAaHUSI MaTEMaTHYECKOTO ammapara, He00X0AUMOTO JUIsl U3YyUeHHs OPYTUX (yHIaMEeHTaIbHbBIX
TUCIIUILUINH, CIICLIKYPCOB, a TaKXe /Ul padoThl C COBPEMEHHOM HayYHO-TEXHUYECKON JIUTEPATypOii;

- IPUMEHEHHUS] METOJJOB MAaTEeMaTHYECKOT0 aHAIN3a TIPU peIleHHH NPo(eCcCHOHABHBIX 33/1ay;

- UCTIOJIb30BaHMS METO/I0B aHAIUTHYECKON T€OMETPUH ITPH PELICHUH NMPO(ECCHOHATBHBIX 3a/1a4;

- peLIeHUs YNCIICHHBIMHA METOIaMU cucTeM AuddepeHnanbHbIX U aaredpandecknx ypaBHEHHIH;

- IPUMEHEHUS METOI0B TEOPUH BEPOSITHOCTEH M MAaTEMaTHIECKON CTaTUCTHKH;

- WCHIOJB30BaHMS MAaTEMAaTHYECKUX, CTATUCTUYECKUX M KOJMYECTBEHHBIX METOIOB DPEUICHHS THUIIOBBIX
MpodeCCHOHATLHBIX 33/1a4;

- OpraHu3ally BHIYUCIUTEIbHBIX SKCIIEPUMEHTOB B 00J1aCTH MPO(HEeCCUOHATBHOMN 1EATEIbHOCTH;

- TIOCTPOEHHMsS] MaTeMaTUYeCKOW MOJENU THUIOBBIX NPOPECCHOHANBHBIX 3aJad M COJAEp)KaTebHOU
WHTEPIPETALUH TOJTYYEHHBIX PE3yIbTaTOB.




1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

*MaTtemaTnueckue OOBEKTHI (MaTpPHUIBI, BEKTOpa, TeOMETpUdecKne oO0pasbl, (hYHKIMHM OJHOH M He-
CKOJIKUX NEPEMEHHBIX, ITOCIE0BATEIILHOCTH, PABI, TU(GepeHINANbHBIEC YPABHEHUS);
*Omnepanuy  HaJl OOBEKTAMH M XapaKTEPUCTUKU OOBEKTOB (IIpeles, HeNpepbhIBHOCTS,
g depeHInpPOBaHUs 1 HHTETPUPOBAHUS, SKCTPEMYMBI U T.11.);
*OCHOBHbIE MAaTEMaTUUYECKHE METO bl UCCIICIOBAHUS OOBEKTOB;
*MaTtemMaTHuecKue MOJIeJIN TUIIOBBIX IPO(ECCHOHANIBHBIX 3a/1ay;
*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

OTepaIuu




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 MOHSTHUS U
METOAbI JTUHENHOHN 1
BEKTOPHOM anreopsl;
OCHOBHbBIE TOHATHUS
AQHAJIMTUYECKON reoOMeTpUH
Ha IJIOCKOCTH U B
IPOCTPAHCTBE; IpaBUJIa U
METO/Ibl BBIYUCIIEHHS
MpeesoB,

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.

3Haer IMPUHOUIINAJIBHBIC
0COOCHHOCTH MOJICTTHPOBAHUS
MAaTCMAaTHYCCKUX,
(bI/ISI/I‘ICCKI/IX U XUMHUYCCKUX
[IPOLIECCOB,
[peHa3HAYCHHbIC IS
penieHus 3a1a4
podeccuoHaIbHON
JIeSITEIIBHOCTH

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
OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX U
OOIICHHKEHEPHBIX
JUCLUILINH, [IPaBUIIA
IIOCTPOCHUA TEXHUICCKUX
CXEM M YepTexKeH.

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

Bianeer:

HaBBIKAMH PEILICHUS
anredbpandeckux ypaBHEHUH,
HaBbIKaMH pEIICHUs 3aj1a4
10 AaHAJTUTUYECKOM
reOMETpHH;

HaBBIKAMH HCCIICIOBAHUS
(YHKINU ¢ TOMOIIBIO
[IPOU3BOAHON IIEPBOTO U
BTOPOTO MOPSAIKA;
HaBbIKaMH pPEIICHUs 3a1a4
13 pa3aenoB
nudepeHnmaIbHOTO U
UHTErpaJIbHOTO HCYHCIICHUS;
HaBBIKAMU TTOCTPOCHHS
MAaTEMaTHYECKON MOIENN
THUTIOBBIX
npodeccoHaTbHBIX 33]1a4 U
COJIepKATEIHHOMN
WHTEPIIpEeTaluu
NOJTY4YEHHBIX PE3YJIbTAaTOB;
METO/IaMH pPeIeHHS
OOBIKHOBEHHBIX
mrddepeHnnanbHbIX
YPaBHEHU,

Brnaneer oCHOBHBIMH
METOJIaMH PEIISHUs 3a]1ad,
I/ICHOJ'IBE}yeMBIMI/I B
€CTECTBEHHOHAYYHBIX U
00IIenHKEHEPHBIX
MUCHUININHAX

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

HaBbIKAMH PELICHUS 33724
U3 TEOPUHU PSJOB;

METO/IaMU BBIYUCIICHUS U
MPUII0KEHUS TBOUHBIX,
TPOWHBIX U KPUBOJIUHENHBIX
UHTETPaJIoB;

METOJJaMH OpraHu3alu
BBIUNCIIUTEIbHBIX
SKCIIEPUMEHTOB B
npodeccruoHaIbHOM

e TEeIbHOCTH.

3. O0bem u BUABI Y4eOHOIl padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTs!
4acoB Howmep cemectpa
1 2 3
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOYAs IPOBEIE- 242 80 90 72
HUE TEKYIIET0 KOHTPOJIS YCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 88 32 32 24
- naboparopusie padoTs (JIP)
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (MITH) IpyTHe 142 44 54 44
BUJIbI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 12 4 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 262 100 90 72
2. IIpomexxyTouHas aTTecTanus
DK3aMeH 72 36 36
JlnpdepeHmpoBaHHbIN 3a4eT 9 9
3auer
Kypcosoii npoext (KIT)
Kypcosas pa6ora (KP)
OO11as TPy A0EMKOCTb JTUCITUTIIMHBI 576 216 180 180
4. Conepxxanue ITMCUUNIMHBI
Ob6bem
O0beM ay IUTOPHBIX BHEAYIUTOPHBIX
HammeHnoBaHue pasiesioB AUCHUIUIMHBI C KPATKUM 3AHSATHIA 0 BHIAM B YacaX |3aHsTwil 10 BHIAM
coJlep’)KaHuEM B qacax
1 | gp | m3 CPC
1-i1 cemectp
Jluneiinas anrebpa 5 0 6 16
Tema 1. Matpunsl. OnpenenuTent.
Tema 2. CucTeMbl TMHEHHBIX anreOpandeckux
YpaBHEHUI.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

BekropHas anreOpa

5 0

6

18

Tema 3. BextopHbie BeTU4YUHEL. JIMHEHBIE onepaiiuu
HaJl BEKTOpamHu.
Tema 4. HenuneliHbple onepanny HaJl BEKTOpamHu.

AHaJIUTUYECKAsl TEOMETPUS

10

30

Tema 5. YpaBHEHUE JIMHUM Ha IJIOCKOCTH.
Tema 6. YpaBHEHUS IIOCKOCTH, IPSIMOH B
[IPOCTPAHCTBE.

Tema 7. Kpubie BToporo nopsika.

BBeznenune B MaTeMaTHUECKUI aHAIINS.
JluddepenumanbHoe ucuncaeHne GyHKuui oJHON
[epEMEHHOM

14 0

22

36

Tema 8. [Ipeaen uncnoBoOi MOCIEA0BATENHHOCTH.

Tema 9. [Ipenen u HenpepbIBHOCTb (PyHKLUH OHON
[IePEMEHHOM.

Tema 10. [IpousBoaHas GyHKIMI OJHON IEPEMEHHOM.
Tewma 11. Iuddepenmman. OcHOBHBIE TEOPEMBI

Qg epeHInaNTbHOTO UCUUCTICHHUS.

Tema 12. MccnenoBanne QpyHKIMA 0THON IepeMEHHOH.

NTOI'O no 1-my cemectpy

32 0

44

100

2-ii cemecTp

WNHTerpansHoe ucurciaeHne GyHKIUN 0THOM
rnepeMeHHoN. KoMIiekcHble yncna u JeHCTBUS HaJ
HUMA

12 0

22

40

Tema 13. HeonpeseneHnbiit HHTETpal.

Tema 14. Knaccel HHTErpHUpyEeMBIX (YyHKITHH.

Tema 15. OnpeneneHHbIA HHTErpa.

Tema 16. 'eomerpuueckue U GU3NIECKHE MPUITIOKEHUS
OIIpEeJIeIEHHOI0 UHTErpaa.

Teopust pyHKIMN HECKOTBKUX nepeMeHHbIX. Judde-
pEeHIMaIbHAsl TEOMETPHsSI KPUBBIX U MOBEPXHOCTEN

10

22

Tema 17. @yHKINN HECKOIBKUX NTEPEMEHHBIX. YacTHbIE
MPOM3BOHbIE (DYHKIIMH HECKOJIBKUX MTEPEMEHHBIX.
Tema 18. DaemMeHThI TEOPUH TOJIS.

Tema 19. DkcTpemyM GYHKIIHI HECKOJIBKHX
[EPEMEHHBIX.

JluddepeHnnanbHbIe YpaBHEHUS

12 0

22

28

Tema 20. uddepennpanbable ypaBHEHUS TIEPBOTO
nopsiika, 1udepeHnranbHble ypaBHEHHS,
TOITyCKAIOIIe TOHMKEHHSI OPSI/IKA.

Tema 21. JIuneitnsie nuddepeniranbabie ypaBHEHH
BBICIINX MOPSIKOB.

Tema 22. Cuctemsl 1udepeHanbHbIX YpaBHEHUH.
BapuanmoHHOe HCYHCIICHUE U ONITHMAaIbHOE
yIpaBIICHHE.

NTOI'O no 2-my cemectpy

32 0

54

90




O6bvem
H O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
auMEHOBAHUE PA3AesIOB AUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
co/iepKaHuEM B qacax
1 | gp | m3 CPC
3-if ceMmecTp
Psannr 8 0 14 24
Tema 23. UucnoBele psijibl. 3HAKONIEPEMEHHBIE PSJIBL.
Tema 24. CreneHHble psabpl. QyHKINOHAIBHBIE PSIIBI.
Tema 25. Paznokenne pyHKIMI B TPUTOHOMETPUYECKHUI
pan Oypbe.
WuTterpupoBanne GpyHKIMH HECKOIBKHUX ITEPEMEHHbBIX 6 0 12 20
Tema 26. KpaTHble HHTErpabl.
Tema 27. KpuBosiMHEWHbIE UHTETPAJIbI.
Teopus BeposiTHOCTEH U MaTeMaTHYECKasl CTATUCTHKA 10 0 18 28
Tema 28. [Ipenmer Teopun BeposiTHOCTEH. MeTo bl
BBIYHCIICHUS BEPOSITHOCTEH.
Tema 29. CnydaiiHbie BETUYUHBL. 3aauu
MaTeMaTUyecKol cTaTUCTUKU. CTaTUCTUYECKUE OLIEHKU
napaMmeTpoB pacrpenenenus. OopadoTka
HKCIEPUMEHTANIbHBIX JIaHHBIX.
HUTOI'O no 3-my cemecTpy 24 0 44 72
WTOI'O o nucLuIninge 88 0 142 262

TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

HN;'; HanMeHOoBaHUe TeMbl IPAKTHYECKOT0 (CEMHUHAPCKOI0) 3aHATHS

1  |Boluucnenue onpenenureneid. CnoxkeHne, yMHOKEHUE MATPUL], YMHOKEHHE MaTPHULIbl HA YHCIIO.
Haxoxnenue panra matpuisl. Haxoxenue oOpaTHON MaTpulbl.

2 |PemeHus cucTeM JIMHEHHBIX anreOpandeckux ypaBHeHui (Metogom Kpamepa, ["aycca, oOpaTHoi
MaTpPUIIBI).

3  |BbimosnHeHHe IMHEHHBIX onepanuii HaJ BeKTopamu. Pasnoxkenue Bekropa 1o 6asucy

4  |BpluucieHue CKalsipHOTO, BEKTOPHOI'O U CMEUIAHHOTO MPOU3BEIEHNS BEKTOPOB

5  |[HaxoxkzaeHue yria Mexay IByMs NPsSMBIMH Ha IIIOcKocTH. [IpoBepka ycioBus napajuieIbHOCTU U
[EePIEHANKYIIPHOCTH NMPSMBIX. BBIYMCIIeHHE pacCTOSHUSI OT TOYKH JI0 IPSMOM

6  |Boluncienue yria Mexay TUIOCKOCTSAMU. Perienue 3a7a4 Ha B3aMMHOE PACIIONIOKEHHE MPSIMOM U
[JIOCKOCTH B MPOCTPAHCTBE, B3aUMHOE PACIIOJI0KEHHE MPSMBIX B IPOCTPAHCTBE.

7  |BelunciieHue npejesna YucIoBOU MOCIe10BaTeIbHOCTU. [[puMeHeHe OCHOBHBIX TEOPEM O
[peenax.

8  |Boruncnenue npenena GpyHKuui oqHON nepeMeHHON. PackpbiTe mpocTemmx
HeomnpeaenéHHocTe. CBeeHNe MpeiesoB K 3aMeyaTeNbHbIM U HaxoaeHue ux. [Iposepka
(GyHKIUMI Ha HETTPEPBHIBHOCTH, HAXOXKACHUE TOYEK pa3pbiBa (GyHKIIHHA.

9  |Beluncienne mpou3BOAHON CIOXHOM (PYHKITMH, HESIBHOM U MapaMeTpuiecKor (yHKIINU.
Jlorapupmudeckoe nuddepeHnpoBaHme.

10 |Haxoxnaenue nuddepennnana. Berancnenue npeaeiaos ¢ MoMompio npasuia Jlomurans.

11

VccnenoBanne GyHKIMN U IOCTPOSHUE ee Tpaduka.




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

ILIL.

12 |HaxoxaeHue HeonmpeaeeHHbIX HHTETPajIoB, UCTOIb3Ys TaOIUIly HHTETPaloB U OCHOBHBIE
METO/Ibl UHTETPUPOBAHMSI: 3aMEHa IEPEMEHHON, HHTErPUPOBaHUE MO YacTsAM. MHTerpupoBanue
npoOeid, cofepKalux KBaJpaTHbIN TPEXWIEH B 3HaMEHATeIe.

13 |BeimosHeHne AEUCTBUI ¢ KOMILIEKCHBIMUA YHUCIAMU.

14  |MHTerpupoBaHue IpOOHO-pAIMOHATIBHBIX (PYHKINH, TPUTOHOMETPUIECKIX, HEKOTOPHIX
HPPALMOHATIBHBIX BbIPAKEHUN

15 |HaxoxnaeHue onpenereHHbIX HHTETPAJIOB U HECOOCTBEHHBIX HHTETPAJIOB.

16 |[IpumeHeHHUE ONIpeaeIEHHOTO HHTETpaIa JIsl BRIYUCIICHUS TUIOIIaeH, 00beMOB Tell, AJIUH IYT
KpUBOM, TUIOLIA/IeH TIOBEPXHOCTH TEJI BPAIICHUs], MACChl, MOMEHTOB MHEPIINH, LIEHTPOB TSHKECTH
MJIOCKUX TE€J, CTATUHYECKUX MOMEHTOB IUIOCKUX TeJ

17  |lloctpoenue obnactu onpeneiaeHus QyHKIUN HECKOIbKUX NepeMeHHbIX. /uddepenunpoBanue
(YHKINU HECKOJBKUX EPEMEHHBIX.

18  |BbrumcneHue mpou3BOJHON MO HAMpPaBJICHUIO, TpagrenTa ¢pyHkinu. HaxoxaeHue kacarenbHON
[JIOCKOCTH U HOPMAaJI K IOBEPXHOCTH.

19 |HaxoxmeHue 3KCTpeMyMOB (yHKITHH HECKOJIBKHX TIEPEMEHHBIX.

20 [PemeHue MHTErpUpyEeMbIX TUIIOB U HepeHIInaIbHbIX YPaBHEHUH EpBOro nopsaka. Pemenue
nQdepeHInaNbHbIX YPaBHEHUH BBICIINX MOPSIKOB, TOMYCKAIOIUX MOHUKEHUE CTEIICHH.

21 |PemeHue OTHOPOAHBIX TUHEUHBIX U PEepeHINATBEHBIX YPAaBHEHUH ¢ TOCTOSHHBIMH
Koo umeHTaMu 1 HEOTHOPOIHBIX JIMHEHHBIX TG PepeHINATBHBIX YPAaBHEHHN C TOCTOSTHHBIMU
KOX(UITMEHTaMH CO CTIeTIMATLHON TIPaBOi YacThIO

22 |PemeHue cucTeM OOBIKHOBEHHBIX MU (EpPCHINATBHBIX YpaBHEHHH.

23 |MccnepoBaHue Ha CXOOUMOCTb YHUCIIOBBIX PSIIOB C IOMOULIBIO JOCTATOYHBIX PU3HAKOB CXO-
JTMMOCTH PAIOB C MOJOXKHUTEIbHBIMU YICHAMH: TEOPEM CpaBHEHUsI, pu3Haka Jlanamobepa,
WHTETpaJIbHOrO U paguKaibHOro npusHakoB Komm. MccnenoBanue Ha aGCONMIOTHYIO U YCIOBHYIO
CXOJAMMOCTb 3HAKOIIEPEMEHHBIX PSIJIOB.

24  |[Haxoxzaenue o0iacTv CXOAMMOCTH (DYHKIIMOHATBHOTO psina. OThICKaHWE WHTEpBaja, paanyca u
00J1acTH CXOAUMOCTH CTETIEHHOTO psifa. [[puMenenue creneHHbIX pSA0B K MPHOIKEHHBIM
BBIYMCIICHUSIM.

25 [Paznoxenue GyHKIMH B psig Pypbe

26  (BpruuciieHue 1BOMHOIO MHTErpaja B MPSMOYTOJIBHOMN U MOJIIPHON CHCTEMaX KOOPJUHAT.

27  |BpruuciieHue TPOWHOTO MHTETpasia B IPSIMOYTOJIbHBIX, HMIMHIPUYECKUX U CPEPUIECKIX
KOOpJIHWHATaX.

28 Bpruucienue KpuBoNMHENHHBIX HHTErpanos I u Il poga.

29 |HemnocpencTBEHHBIN NOACYET BEPOATHOCTEN. BrIUnCIIEeHNE BEPOSTHOCTH C TOMOILLIBIO TEOPEMBI
CIIO’KEHHS U YMHO)KEHUS BEPOSATHOCTEH, POPMYJIIBI IOTHOM BeposiTHOCTH, popmyiisl beiieca u
¢dopmynsl beprym.

30 |[locTpoeHue 3aKOHOB pacrpeAeNeHHs TUCKPETHBIX U HETIPEPHIBHBIX CIyYailHBIX BETUYHH.
HaxoxieHne OCHOBHBIX XapaKTEPUCTUK CITyYalHbIX BEJIUYHH.

31 |[locTpoeHune NOIUTOHA U TUCTOrpaMMBbl. [IpoBepKka CTaTUCTUUECKUX TUIIOTES.




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/IMy.]'H/Ip}IIOHII/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
711 peleHust Mpo0JieM U MPUATHS PElIeHU; oTpaboTKa y 00yJaronuxcs HaBbIKOB KOMaHJIHONH PaboThI,
MEXJIMYHOCTHBIX KOMMYHHUKAIIMA W Pa3BUTHE JIMJICPCKUX KAa4YECTB; 3aKPEIUICHHE OCHOB TEOPETHUUYECKHX
3HAHUH.

[Tpu npoBeneHNN yueOHBIX 3aHATUIH HCIIOIB3YIOTCS HHTEPAKTUBHBIC JIGKIIUH, TPYTIIIOBBIC TUCKYCCHUH,
pOJIeBLIe I/IprI, TpeHI/IHFI/I 1 aHAJIN3 chyauHﬁ 1 UMUTAIIUOHHBIX Moneneﬁ.

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 aHAJIH3a. 31
Pemienyie THMMYHBIX M TPYAHBIX 3a/1a4 : yueOHOe mocobue. 3-e u3z., crep.
Cankrt-IletepOypr : Jlans, 2007. 604 c.

2 I'mypman B. E. PykoBOACTBO K pelIeHHIO 3a7a4 110 TEOPHH BEPOATHOCTEN 30
1 MaTeMaTU4eCKOM CTaTUCTHKE : ydeOHOe mocobue aist GakaiaBpuaTa u
cneruanurera. 11-e u3g., mepepad. u gomn. Mockga : FOpaiit, 2019. 406 c.
25,44 yci. miey. .

3 I'mypman B. E. Teopus BeposiTHOCTEN 1 MaTeMaTUYECKasl CTATUCTHKA : 20
y4eOHUK JJIs IPUKJIAAHOTO OakanaBpuata. 12-e u3a. Mockaa : FOpaiir,
2019. 479 c. 29,94 ycn. neu. 1.
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Juddepennmansaoe u uHTErpadbHoe ucuncienus. 1. 1. Uzna. crep.
MockBa : AnbsiHC, 2022. 416 ¢. 26,0 ycin. ned. 1.

15

Juddepennmansaoe 1 HHTErpambHoe ucuncienus. T. 2. Crep. Mockaa :
Anbsiae, 2021. 544 c. 34,0 yca. ney. 1.

21

Knerenuk /. B. COopHuK 3a/1a4 110 aHaTUTUYECKOW FreOMETpUH : yueOHoe
mocoOue A BTy30B. 17-e u3f., crep. Cankt-Ilerepoypr [u ap.] : Jlans,
2018. 223 ¢. 11,76 ycn. meu. 1.

50

2. lonoiHUTEIbHAS JJUTEPATYypa

2.1. YuyeOHbIe M1 HAYYHbIE U3TAHUS

bepmant A. ®@., Apamanosuu U. I'. KpaTkuil Kypc MareMaTH4eCKOTro
aHanm3a : yueOHuK Ui By30B. 11-e u3z., crep. Cankr-IlerepOypr [u ap.] :
Jlans, 2005. 736 c.

bepmant A. @., Apamanosuu U. I'. Kpatkuii kypc MaTeMaTnyeckoro
aHanw3a : yueOHHK /1 By30B. 15-¢ usn., crep. Cankr-IlerepOypr [u ap.] :
Jlanb, 2009. 736 c. 46 yciu. ney. 1.

Bricmas matematuka / 5. C. Byrpos. T. 3: luddepennuanpapie
ypaBHeHus1. KpaTtHbie uHTEerpasbl. Psaapl. yHKITMH KOMIUIEKCHOTO
nepemeHHOro. Mockaa : JIpoda, 2004. 511 c.

22

Bricmast matemaTuka. J{uddepennuansabie ypaBHeHus. Kpataeie

uHTErpasbl. Psaapl. @yHKIMH KOMILIEKCHOTO IepeMeHHoro. Mockaa :
[Opaiit, 2016. 288 c. 18 ycu. ney. 1.

Briciras matemaruka. T. 2: DiieMeHTHI JIMHEHHON anreOpsl U
aHAIUTHYECKOU reoMeTpuu. Mocksa : FOpaiit, 2016. 281 c. 17,56 yco.
rned. J.

26

Wnbun B. A., Kuwm I'. J1. JIuneiinas anre6pa u aHaIUTHYIECKAsk T€OMETPHUs
: y4eOHHK /715 By30B. 3-€ u3., nepepad. u gorn. Mocksa : MI'Y um. M. B.
JIomoHocoBa, 2008. 393 c.

2.2. llepuoanueckue u3aaHus

Nnvuenko A.H. DxkoHOMHKO-MaTeMaTUYECKUE METO/IBI : yueOHOoe rmocodure
17151 By30B. MockBa : @uHaHch U cTtaTtuctuka, 2006. 287 c.

10

2.3. HopMaTUBHO-TeXHUYECKHE U3TAHUS

| He HCIIOJIB3YCTCA

3. MeToanueckue YKazaHusd AJd CTYJACHTOB 110 OCBOCHUIO JTUCHUIIJIMHBI

| He ncnione3yercs

4. Y4eOHO-MeTOANYECKOE O0eclieYeHHe CAaMOCTOSITeILHOH padoThl CTyIeHTa

Baneera P. @. /luddepeHnunanbable ypaBHeHUs. PelieHue TUITOBBIX
MPUMEPOB : yaeOHOo-MeToamueckoe mocoowue. [lepmp : [THUITY, 2023. 211
c. 12,4 ycn. neu. 1.

Kynteimesa JI. M., TlepBaguyk B. I1., CeBogun M. A. Matematudeckuit
aHaJIM3 B 33Ja4axX U YIPAKHEHHSIX : yueOHO-METOANYECKOe 1ocodue.
[lepmsb : ITHUITY, 2013. 171 c. 10,75 ycn. ney. 1.

24
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6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

HocTynHoCcTh
(cets UHTEpHET /
Bup nurepatypsl Hauverosanne Ceputia na JIOKaJIbHAs CETh;
pa3paboTKu MH(pOPMALMOHHBIN pecypc aBTOPH3OBAHHETH /
CBOOOHBIN JOCTYI)
JlonostHuTeNbHAs |(OOBIKHOBEHHBIC https://elar.urfu.ru/bitstream/ |ceTh IHTEpHET;
uTepaTypa muddepennnanbapie ypaBaenus . [10995/119772/1/978-5- CBOOOJIHBIN JTOCTYTI
yuebHoe nocobue / H. B. 7996-3603-6 2022.pdf
['pemacosa, 1. FO. Aunpeesa ; M-Bo
HAYKH U BBICILIETO 00- pa30BaHUS
PO, Ypai. ¢penep. yH-T UM. IEPBOTO
[Ipesuaenta Poccuu b. H. Enbuuna.
— ExarepunOypr : U3n-Bo Ypai.
yH-Ta, 2022 — 88 c.
Mertonuueckue  (Teopust BeposiTHOCTEH U https://elib.pstu.ru/Record/R |cets NnTepHeT;

YKasaHusA J1s
CTYJACHTOB 11O

MaTCMaTH4YCCKasA CTaTUCTHUKA
MCTO. YKa3aHU K BBIIIOJIHCHUTIO

UPNRPUelib4378

aBTOPU30BAHHBIN
JIOCTYII

OCBOCHHIO pacyeTHBIX padoT

TUCITUTUTAHBI

YaeOHO- Jluddepennmanpaoe ncuncinenue  |https://elib.pstu.ru/docview/4{cers UnTepHerT;
METOANYECKOE (YHKIIMM HECKOJBKHUX TIEpeMEHHBIX (048 aBTOPU30BaHHBIN
obecrnieueHne : yueb.-MeToI. mocodue OCTYTI
CaMOCTOATENbHOU

paboTHI CTYACHTOB

YuebHo-
METOINYECKOE
oOecrieueHme
CaMOCTOSITEIbHON
paboTHI CTYJCHTOB

UncIIoBBIC U CTEIICHHBIC PpAAbIL.
Psinp1 dypoe : yuel.-MeTo.
nocobue

https://elib.pstu.ru/docview/5
801

cetb IHTEpHET;
aBTOPU30BaHHBIN
IOCTYII

6.3. JInueH3noHHOE U CBOOOJHO PACIPOCTPaHsieMOe MPOrPaMMHOe odecriedeHue,
HCMO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeIbLHOIO Mpolecca Mo JUCHUIInHe

Buzg I10O

Haumenosaunue [10

OHepaI_lI/IOHHBIe CHCTCMbI

Tools for Teaching )

MS Windows 8.1 (moan. Azure Dev

OducHbIC TPUTOKEHHS.

42661567

Microsoft Office Professional 2007. yui.

[TpuxitagHOE IPOTpaMMHOE OOecTIeYeHE 00IIeT0 Ha3HAYSHHS

Dr.Web Enterprise Security Suite, 3000
i, [THATTY OLITHUT 2017

12



6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX M HH(OPMAIIUOHHBbIE
CTIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble TPH OCYIIeCTBJIEHNH 00pa30BaTeIbHOTO

nmponoecca nmo IMCuauIlJinHe

HaumenoBanne Cchutka Ha HH)OPMAIIMOHHEIN pecypc
Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO https://elib.pstu.ru/
MCCIIEZI0BATEIECKOTO IMTOJUTEXHIYECKOTO YHUBEPCHTETA
DIeKTPOHHO-O0MOHoTeueas cucrema Jlanob https://e.lanbook.com/
DeKTpoHHO-OnOmoTeuHas cuctema [PRsmart http://www.iprbookshop.ru/
WNudopmarmonnsie pecypesl Cetn Koncynprantlmoc JIOKaJIbHAs CETh

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeLHOr0 nmpouecca mno

JTUCIUIIIINHE

HaumeHnoBanue HCO6X0):[I/IM01"O OCHOBHOI'O O6OPYI[OB8.HI/I$I

Bun 3anarui
Y TEXHUYECKHUX CPEJICTB O0yUEHUS

KonnuectBo equnHu

Jlexuust Jlocka, mapra 45
[IpakTuueckoe Jlocka, mapra, KOMIbIOTEP 60
3aHATHUC

8. ®oH OLIEHOYHBIX CPEeICTB AMCUUIIMHBI

|OHI/IcaH B OTACJIBbHOM JJOKYMCHTC

13



MunnctepcTBO Hayku U Bbiciiero oopasosanus Poccuiickoit deneparun
denepaabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 00pa30BaHUs
«IlepMckHii HATMOHAJIbHBIN MCCJIEI0BATEIbCKUN MOJUTEXHUYECKHH
YHUBEPCUTET

®OH/I OHNEHOYHBIX CPEJCTB
JJISl IPOBeIeHUs] MPOMEKYTOYHOM ATTeCTANMH 00yYAKINMXCH 10 JUCHUILIHHE
«I'opHoe aeJ10»

Ilpunooscenue Kk padoueii npozpamme OUCUUNTIUHBL

HanpagJieHue oAroTOBKU: 21.05.04 T'opHoe neno
HanpasieHHOCTD: 21.05.04.53 Iloazemuas pa3paboTKa pyIHBIX
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TOPHOI'O MPOU3BOJICTBA

21.05.04.05 Mapkieiaepckoe 1e1o
21.05.04.54 I'opHbIe MalIUHBI U 000PYAOBaHHUE
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@oH OUEHOYHBIX CPeICTB Ui NPOBEICHUS IPOMEKYTOYHOM arTecTauuu
oOyJaromuxcst Mo AUCUUILTHHE SIBISIETCS YacThio (MPUIIOKEHUEM) K paboueil mporpamme
aucuuIUIMHbL. DOHJ OLEHOYHBIX CPEICTB ISl TPOBEACHUS TPOMEKYTOUYHOM aTTecTalun
oOy4Jaronuxcsi Mo JUCIMIUIMHE pa3padOoTaH B COOTBETCTBUU C OOIIEH YacThio (oHIaA
OLICHOYHBIX CPEACTB [UJIsl MPOBEACHHUS MPOMEXYTOUYHOM aTTECTallud OCHOBHOM
o0pa3oBaTeNbHON NPOrpaMMbl, KOTOpash YCTAHABIMBACT CHUCTEMY OIICHUBAHUS
pPE3yJAbTaTOB NPOMEXKYTOYHOM aTTECTAllMM U KPUTEPUU BBICTABIEHUSA OLICHOK. DOHI
OLICHOYHBIX CPEJACTB JJIA MPOBEIACHUS MPOMEKYTOUHOM aTTECTaluu O0ydarouuxcs 1o
JTUCIUIUIMHE YCTaHABIMBAET (DOPMBI U MPOLEAYPhI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH U
IPOMEKYTOYHOM aTTecTalMK 00y4YaroIUXCs 0 TMCHIUTIITUHE.

[IpenycMOTpeHbl ayJUTOPHBIE JIEKIIMOHHBIE W IMPAKTUYECKUE 3aHATHUS, a TaKKe
camocTosiTeNibHass padoTa cTyAeHTOB. B paMkax ocBoeHusi y4deOHOro MaTepuasa
JUCHUIUIMHBL  (POpMUPYETCS KOMIIOHEHTHl KOMIIETEHLIMM 3HaTh, YMETb, BIAJIETh,
ykazaHHbele B PIIJ[, KoTOopble BBICTYNAIOT B KauyeCTBE KOHTPOJHMPYEMBIX DPE3YJIbTaTOB
00y4eHUs MO JUCHUILIUHE.

KOHTpOJIb ypOBHSI YCBOECHHBIX 3HAHUM, OCBOCHHBIX YMEHUW U MPUOOPETEHHBIX
BJIQJICHUN OCYIIECTBISIETCA B paMKaX TEKYIIEro, pPyOeKHOro M MPOMEKYTOUYHOTO
KOHTPOJIS [IPU U3YYEHUHU TEOPETUUECKOTO MaTepuaia U B X0€ MPaKTUYECKHUX 3aHATUH, a
TaK)K€ Ha dK3aMeHe U AU PepeHIrnpoBaHHOM 3ayeTe. IToroBoil oneHKoM AOCTHXKEHUS
pe3yJbTaTOB OO0YYEHMsSI MO0 JUCIUIUIMHE SIBISIETCS MPOMEXKYTOUHAsl aTTecTalusi B BUJE
HK3aMEHa, IPOBOAUMAs C YUYETOM PE3YJIbTaTOB TEKYLIETO U PyOEKHOIO KOHTPOJISL.

1. Buabl KOHTPOJIsi, TUNIOBbIe KOHTPOJIbHBbIE 3aJaHUSl M IIKAJbl OIEHUBAHUA
pe3yJabTaToOB 00y4YeHMsI

Tekyuii KOHTPOJb YCIIEBAEMOCTH HMMEET IIeJIbI0 00eCleueHne MaKCUMalbHON
s pexkTuBHOCTH ydeOHOro mpoliecca, YIOpaBlI€HHE MpoleccoM (PopMHUpOBaHUS
3aJIaHHBIX ~KOMIETEHIMM OoO0ydaeMbIX, TMOBBIIEHHWE MOTHBAllMM K yuede U
MpeycMaTPUBACT OIICHUBAHME XOJla OCBOCHHS JUCIHUIUIMHBI. B COOTBETCTBUU C
[TonoxeHueM O MPOBEAEHUU TEKYILIEro KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHOU
aTTecTaly oOydJaromuxcs 1mo o0pa3oBaTeIbHbIM NPOrpaMMaM BBICIIETO 00pa30oBaHUs
— mporpamMMmaM OakanaBpuara, crenuaiuTeTa W marucrparypsl B [THUITY
MPEAYCMOTPEHBI  CIEAYIOIIUE BUIAbI M NEPUOJAMYHOCTh TEKYIIETO0  KOHTPOJIs
yCIIEBAaEMOCTH O0YUaAIOIIUXCS:

- BXOJHOW KOHTPOIb, MpOBEpPKA MCXOJHOTO YPOBHS MOJATOTOBIEHHOCTH
00y4aemMoro u €ro COOTBETCTBHS MPEIBSIBIICMBIM TPEOOBAHUIM IS U3yUYCHUS TAaHHON
JTUCITUTUTHHBL;

- TEKyIIMd KOHTPOJb YCBOCHMsS Marepuajia (ypoBHS OCBOCHMS KOMIIOHEHTa
«3HaTh» 3aJIaHHBIX KOMIIETEHIIMA) Ha KaXJIOM TPYIIOBOM 3aHSATHU W KOHTPOJIb
MOCENIaeMOCTHU JIEKITMOHHBIX 3aHATHH;

- MPOMEXYTOUHBIA U PYOEKHBIN KOHTPOJb OCBOCHHUS O00YyYaeMbIMH OTICIBHBIX
KOMIIOHEHTOB «3HAThY», «YMETh» 3aJaHHBIX KOMIETEHIIMN MyTeM KOMITbIOTEPHOIO WJIU
0JIJAHOYHOTO  TECTUPOBAHMS,  KOHTPOJBHBIX  OIMPOCOB,  KOHTPOJBHBIX  PadboOT
(MHAMBUAYATBHBIX JOMAITHUX 3a/IaHUI), 3alIATHI OTYETOB MO JaOOpaTOPHBIM paboTam,
pedepaToB, 3cce U T.1.



Py0OexHbIil KOHTPOJIb MO AUCLMIUIMHE NMPOBOJMUTCS HA CIEAYIOUIEH HEAele Mocie
MIPOXOXKJICHUST MOIYJSl JUCUUIUIMHBL, a MPOMEXYTOUHBIA — BO BpeMs KaxJ0ro
KOHTPOJIBHOTO MEPOIIPUATHS BHYTPU MOJYJIEH TUCUUILIINHBL,

- MEXCECCHOHHAs aTTeCTalldsl, €IMHOBPEMEHHOE IOJIBEICHUE WTOIOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOrO pa3a B CEMECTp IO BCEM AUCLUIUIMHAM JJIA KaXKI0Tro
HampaBJIEHUs OArOTOBKH (CIENUATbHOCTH), Kypca, TPYyIIIb;

- KOHTPOJIb OCTaTOYHBIX 3HAHUM.

1.1. Texymuii KOHTPOJIb YCBOEHHSI MaTepHaJjia

Tekymmii KOHTpOJIb YCBOEHHS Marepuasa B (opMme coOecenoBaHUs WM
BBIOOPOYHOTO TEOPETHUYECKOTO OIpOCa CTYACHTOB HPOBOJUTCS M0 KaKIOW TEME.
Pesynbrarel no 4-0aiinbHON 1IKajde OLEHUBAHUS 3aHOCSTCS B KHUKKY NpenogaBareis U
YUHUTBIBAIOTCSI B BHJE MHTErPajJbHOM OLIEHKM IMPU IPOBEIECHUU IMPOMEXYTOYHOM
arTecTaluu.

1.2. PyOeskHblii KOHTPOJIb

PyOexxHbIil KOHTPONb JUIsi KOMIUIEKCHOIO OLIEHWBAHMSI YCBOEHHBIX 3HAHUMH,
OCBOEHHBIX YMEHMI M NPHOOPETEHHBIX BIAJCHUA TMPOBOJUTCA B (QopMe 3alIuThl
MPAKTUYECKUX 3aHATUNA M PYOEKHBIX KOHTPOJIbHBIX PA0OT (TMOCie M3y4YeHHUs KaxA0ro
MOAYJISI y4eOHOU JUCHUIUIUHBI).

1.2.1. 3amuTa NpakTUYeCKUX 3aHATHI

Bcero 3amnanupoBano 71 mpakThyeckux 3aHATUNA. THUIOBBIE TEMbI MPAKTUYECKUX
3aHATUM IpuBeacHbl B PI1/I.

3aluTa NPaKTHYECKOTO 3aHATUS IPOBOAUTCS UHAUBUIYAJIBHO KaXKIbIM CTYEHTOM
WIM TPYIION CTyAEHTOB. TWUIOBbIE IIKajla U KPUTEPUM OLEHKU MPUBEACHBI B 00IIEH
gactiu ®OC 06pa3oBaTeIbHON TPOTrPaMMBEL.

1.2.2. PyGe:kHasi KOHTPOJIbHas1 padoTa

Cormacuno PIIJ[ 3ammanupoBano 10 pyOexxHbix koHTponbHBIX pabot (KP) mocne
OCBOEHUS CTY/ICHTAMH Y4€OHBIX MOAYJIECH TUCUUIIIIUHBI.

1.2.2. PyGe:kHasi KOHTPOJIbHas1 padoTa

Cormacuo PIIJ[ 3ammanupoBano 10 pyOexxHbix koHTponbHBIX pabor (KP) mocne
OCBOEHUS CTYIEHTAMH YYEOHBIX MOIYJIEH TUCHUIUIAHBI.

KP Ne 1 Jluneitnas anre0pa.

KP Ne 2. AHanuTHuecKast TEOMETPHS.

KP Ne 3. Tlpenen, HenpepbIBHOCTH (DYHKITUH.

KP Ne 4. TIpousBogHast GyHKITUU.

KP Ne 5. OnpenenéHHblii UHTETpa U €ro NPUIOKEHHUE.

KP Ne 6. ®yHKIIMM HECKOJIBKUX IEPEMEHHBIX.

KP Ne 7, [luddepennuanbabie ypaBHEHUS.

KP Ne 8. ®yHKIIMOHATIBHBIE PSABI.

KP Ne 9. Kparsble 1 KpUBOJIMHENHBIE HHTETPAJIBI.

KP Ne 10. Teopus BEpOATHOCTEM.

TunoBble mIKajlla W KPUTEPUH OIICHKU pe3ylIbTaTOB pPYOEKHOW KOHTPOJIBHOM
paboTel npuBeneHbl B 0011eil yactu @OC o0pa3oBaTeIbHON MPOTPaMMBI.

1.3. IIpome:kyTOUHasi aTTecTALUS (MTOTOBBIi KOHTPOJIb)

Jlomyck K IPOMEXYTOYHOM arTeCTAalluy OCYLIECTBIIETCA MO pe3yiabraram



TEKYILETO U PyOEKHOTO KOHTPOJIA. YCIOBUSIMU JIOIMyCKa SBJSIOTCS yCIIEIIHAs caada BCex
7ab0paTopHBIX pPadOT M MOJOKUTETbHAs HWHTErpalbHas OILEHKAa IO pe3yabraraM
TEKYILEro U pyOe>KHOTO KOHTPOJISL.

[IpomexyTtounas arrecranus, comtacHo PIIJI, mpoBoguTcsa B BHzIE 3K3aMeHa U
auddepeHnaIbHOro 3a4era Mo JUCHMIUIMHE YCTHO Mo Owneram. buner conmepxut
Teopernueckue Bompockl (TB) g npoBepku YCBOEHHBIX 3HAHUM, NPAKTUYECKUE
3aganus (I13) mas mpoBepku OCBOEHHBIX YMEHUMU M KoMIulekcHble 3ananus (K3) mns
KOHTPOJISl YPOBHS IPUOOPETEHHBIX BIIAJICHUI BCEX 3asBJICHHBIX KOMIIETEHIINH .

buner ¢opmupyerca Takum o00pa3oMm, 4YTOOBl B HEro IONAjd BOMPOCH U
OPAaKTUYECKUE 3aJaHusl, KOHTPOJIMPYIOLIME YPOBEHb C(HOPMHUPOBAHHOCTU  6cex
3asBJICHHBIX KommereHuui. @Popma Ounera npencrtaBieHa B oOmeill wyactu POC
00pa3oBaTebHON MPOrPaMMBI.

1.3.2. llIkaubl oueHMBaHUS Pe3yJIbTATOB 00yUeHHsI HA IK3aMeHe

OuneHka pe3yabTaToB O0y4YeHUs 1O JUCUUIUIMHE B (QopMe  YpOBHS
Cc()OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMEMb, 61a0€mb 3aABICHHBIX KOMIIETECHIU
MPOBOJUTCA MO 4-X OaJUTbHOM WIKaje OLICHUBAHUS MyTEM BBIOOPOYHOIO KOHTPOJIS BO
BpeMs 3K3aMEHa.

TunoBble 1MIKana U KPUTEPUU OLICHKU PE3YJIbTaTOB OOYYEHHMs MPU cAaye dK3aMeHa
IUI1 KOMIIOHEHTOB 3Hamb, ymems U 61ademsb TpuBeneHbl B oOmeill yactu POC
o0Opa30BaTeIbHON IPOrPaMMBI.

2. Kpurepum ouneHuBaHHsI YPOBHsSI C()OPMHMPOBAHHOCTH KOMIIOHEHTOB H
KOMIIEeTeHI M

2.1. Ouenka ypoBHsi c()OPMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETEeH it

IIpu oueHke ypoBHsI c(HOPMUPOBAHHOCTH KOMIETEHIMH B paMKaxX BbIOOPOYHOIO
KOHTPOJSL TPU DJK3AMEHE CUYMTAETCA, 4YTO NOJNYYEHHAsA OYeHKa 3ad KOMHOHEeHm
npoeepsieMoll 8 buneme KOMnemeHyuu 0bo0owaemcs Ha COOMEemcmeyIouwuti KOMNOHEeHM
8cex KomnemeHyutl, hopmupyemuvlx 8 pamKax OaHHOU Y4eOHOU OUCYUNTUHDL.

TunoBele KpUTEpUM W IIKAJIbl OLEHUBAHUS YPOBHA C(HOPMHUPOBAHHOCTHU
KOMIIOHEHTOB KOMIETEHIMI mpuBeAeHbl B ob6mieil yactu POC 00pa3oBareabHOM
IIPOrpamMMBlI.

2.2. OueHka ypoBHsi cGOPMUPOBAHHOCTH KOMIIETEeHIM I

OOmiasi oneHka ypoBHS CGHOPMHUPOBAHHOCTH BCEX KOMIETEHLMHA MPOBOJIUTCS
IyTEM AarperupoBaHrs OLEHOK, IOJYYEHHBIX CTYIAEHTOM 3a KaXIbli KOMIIOHEHT
(bopMUpYEMBIX KOMIIETEHIIUH, C YUETOM Pe3yJbTaTOB TEKYIIEro U PyOEeKHOTO KOHTPOJIS
B BHJIC MHTErPaIbHON OLIGHKH Mo 4-X OaypHOM mikane. Bce pesynbTaThl KOHTPOJIA
3aHOCATCS B OLICHOYHBIM JIMCT M 3alOJIHAIOTCS MpernojaBareyieM [0 UToraM
MIPOMEKYTOUHOMN aTTeCTALNH.

dopMa OLIEHOYHOTO JINCTA U TpeOOBaHUS K €r0 3alOoJHEHUIO MPUBEICHBI B 001IEH
gactu ®OC 06pa3oBareabHON NPOrpaMMBI.

IIpu QopmupoBaHUM HUTOrOBOM OLEHKH IPOMEKYTOUHOW arTeCcTallMd B BHUJE
sK3aMeHa U JUQPPEepeHIManbHOrO0 3aueTa MCIHOJB3YIOTCS THUIIOBBIE  KPUTEPHH,
npuBeneHHbIe B 0011eil uactu @OC oOpa3oBaTenbHON TPOrPaMMBI.



3AJIAHUSI ITO OBPA3OBATEJILHOM TPOT'PAMME

[IpaBuibHBIN OTBET Coneprkanue Borpoca Komnerenuus
_4 CkansipHoe npousseieHue BekTopos a = {—1; 3: 5} OINK-1
b = {3: —2:1} paBHO
{2:25:11}
{10: —25: -5} BekropHoe npoussezneHue BeKTOpos a = {3: —2: 4} OIK-1
{2: -7: -5} b = {4:1: —3} ecTb BeKTOp C C KOOPJMHATAMH
{10: —7: =5}
CMmemanHoe ipou3BeieHue BEKTOpoB a = {2; 4; —3}
8 b ={0;3; -1}, ¢ = {4; 0; —2} paBHO OTK-1
8 / Kocutyc yrima mexay Bekropamu @ = {4; 2; 4} OIK-1
9 b = {2; 2; 1} paBeH 0OBIKHOBEHHOI1 IpoOU
x+3y—-5=0
x—=3y+5=0 OO1iee ypaBHEHUE MPSAMOIL, IPOXOAAIIEH uepe3 OITK-1
x+5y—-3=0 touku A(2; 1), B(—1;2) umeer Bux
x—3y+5=0
450 VYron MEXILy IPAMBIMA Y = 3x—-3, y=-2x—-1 OIIK-1
(B rpamycHoO# Mepe)
Paccrostame ot Touku M (2; 1; —1) mo mnockocTu
4 2x+y—2z+5 =0 paBHo OTIK-1
[Ipenen pyukumu
4 i x?—16 OIlK-1
xoi x? — 6x +8
Touxkoii paspeiBa
NnepBoOro poja,
YCTPAHHUMBIH Pa3pbIB.
Toukoii pa3pbiBa
Heyc:;g:;ﬁ;%ogsgpbm. Jnsa byskiuun y = % Touka X = 0 sBusAeTCA OIIK-1
Toukoii pa3pbiBa
BTOPOTO Poja.
@DyHKIUSA B TOUKE
HETpephIBHA.
y' = 5x*- cos3x —
—3x° - cos?x - sinx.
I g4 2
)3: . 55;:4 ) c3(;:so3sx)-cli I[TpousBonHas GyHKIMK Y = x° * cos>x paBHa OIlK-1
+3x° - cos?x.
y' = 5x* - 3sin’x
y' = cos(4x3 + 3x?%)
- (12x?% + 6x).
y' = cos(4x3 + 3x2). | IlpousBojHas c10xHOM pyHKIUK OIIK-1
y' = cos(12x?% + 6x). | y = sin(4x> + 3x?) pasua
y' = cos(4x? + 3x).
TaHreHc yriia HakJIOHa KacaTeJIbHOW, ITPOBEAEHHON K
-2 kpuBoil y = x3 + 2x% + x — 1 B Touke ¢ abcruccoit OIlIK-1

Xy = —1 paBeH




®ynkuus y = x3 — 3x2 — 24x + 4 umeer

4 . OIIK-1
MHHHMYM B TOUKE ¢ a0CImccon
5 Monysib KOMIUIEKCHOTO uucia z = —3 + 4i paBeH OIIK-1
3n
4
T
% - ApryMeHT KOMIUIEKCHOTO 4ucia Z — 5 + 51 paBeH OIIK-1
4
I
4
! L 2x+C
—Xx ——sin2x
2% "™
1 1
=x—=sin2x + C
2 1 2 Heonpenenéunpiii unrerpan [ sinxdx pasen OIIK-1
=x —sinx +C
2
L inx + C
5 X — 5 sinx
OnpenenéHHbIi HHTErpaj
eZ
1
3 = dx OIIK-1
X
e
paBeH
6 [Tnomane KpUBOJIMHEIHON Tpanennuy, OrpaHMYCHHON OIK-1
kpuBbIMH ¥ = X2+ 1, x = —1, x = 2 paBHa
BBIACHUT. CXOIUTHCS W PACXOJUTHCS
HecOOCTBEHHBIN HHTErpa
CXOIUTHCS T dx OIlK-1
f 4 + x?
0
Zy =
= 3x% - y°> — ysin(xy)
Zy =
. YactHas npousBogHas GYHKINU
— 2,2 .5 _
Z_, 3_x yrosin(xy) |, _ e - y5 + cos(xy) OIIK-1
- 3; 2.5 4 sin(xy) | ™ TIepEMEHHO# X paBHa
Zy =
= 15x% - y* + sin(xy)
Ha3bIBACTCS
- (hpopmyJia MOJIHOTO
audpdepeHurana K
NPHUOIHKEHHBIM
BBIYHCIEHUSIM; Dopmyra
I;SZEEEZHHCM f(x+ Ax;y + Ay) OIIK-1
PymKim z(x; ): ~ f(xy) + (s y)Ax + fy (x y)Ay
- TIOJTHBIM
TuddepeHImaIom
GyHKIHH.
gradz = 51+ 19j | I'paguent pyukumu z = x%-y3 + x-y2 +y3B OITK-1

gradz = 7t + 15]

Touke (2; 1) paBeH

6




gradz = 191+ 5]
gradz =91+ 17]

CwmelanHas IPOM3BOIHAA Zyy QYHKIUH

-1 OIIK-1
> z=x3y*+x%*—x-y3 Brouke (1;—1) paBna
JIuneitnbpiM U hepeHInanTbHbIM YpaBHEHUEM U3
MPUBENEHHBIX
1) ylny + xy' = 0;
3 )y =2, OIK-1
y - X — y ) =
3)y' —y-ctgx = 2x - sinx;
4)x-y' + 2y =y?-Inx.
SIBIISICTCS
— -2x 3x
y __Cge o _:_ CCZ";x " | OOwiee penieHre JIMHEHHOTO OAHOPOIHOTO
y —_C 122,5 + Cze_3-x mQQepeHInaTbHOTO YpaBHEHHS ¢ TOCTOSTHHBIMA OIIK-1
y _y _166_2x L ez3ex " | koapdunmentamu ¥y + y' — 6y = 0 umeer BUx
Y YacTHoe penieHue JTMHEHHOT0 HEOTHOPOHOTO
= Acos2x + Bsin2x. O P AHOPOA .
= nuddepeHIManbHOr0 YpaBHEHHUS CO CIICIIUATBHON i
y qujélc_o;qxaféiinx npasoii yacteio y'' + 7y’ + 12y = 5cos2x umeer OTIK-1
4YH T .
Vg = Asin2x. e
YucnoBoi psif
pacxoauTcs z 1 OIIK-1
~n(n+1)
Pasnyc cX0qMMOCTH CTEIIEHHOTO psijia
n
5 P e e CR: OIK-1
(n+1)-5" ( )
n=1
paBeH
JIBOWHOI MHTErpall
27 f f 12xydxdy OIIK-1
d
110 o6acTu D, OrpaHUYEHHON IMHUAMA Y = X2,
y =2x,x=1,x = 2 paBeH
[Tpubop comepKUT TP MUKPOCXEMBI. BeposTHOCTD
BBIXOJIa U3 CTPOS B TCUCHUHU TAPAHTUITHOTO CpOKa JJIst
nepBoii Mukpocxemsl pasHa 0,1, 1 Bropoii — 0,05,
0,23 115t Tpetbeit — 0,06. U3 cTpost BeIua oiHa OIIK-1
Mukpocxema. Haiitu ¢ Tounoctsro 10 0,01
BEPOSITHOCTh TOTO, YTO M3 CTPOSI BBIIILIIA BTOPAsI
MHKpPOCXeMa.
AR OHATEHEIMIL DjleMeHThI MaTPHUIIBI 4;j, Y KOTOPBIX HOMEp CTPOKH OTIK-1
A paBeH HOMepy crobna (i = j), Ha3pIBarOTCA ...
4
3 1 2 3 4
2 Panr matpunpr A = 5 6 7 8 |paBeH OIlK-1
1 -1 -2 -3 —4
lm=6n=-1 I[1pu kakux 3Ha4eHUAX M u N Bektopel d = (1;m; 2)
2m=-2:n=7 OIIK-1

ub= (0,51 + 1; 3; 1) KOJUTMHEPHHI ...
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4 m=0n=9

Brrancioure CKaJIIpHOC ITPOMU3BCACHUC

7 (2d + b)(@ — 2b), ecnu usBecTHo, uto |d| = OIK-1
V3, |B| =2u (d; 5) =150’
Haiinure 06beM TpeyroibHOM MUPAMHUIIBI C
20 BEpILIMHAMU OIIK-1
A(0;0;1); B(2;3;5),€(6;2;3),D(3;7;2)
2
2,5 Paccrosinue d Mexy npsiMbIMU OIK-1
) 3x —4y — 10 =0,6x — 8y + 5 = 0 paBHO
7,4
KosLTHHEAPHI JIBe mpsiMble B TPOCTPAHCTBE MapajlIeIbHbBI TOTAA U OINK-1
TOJIKO TOT/Ia, KOTJIa X HAIPABIISIONINE BEKTOPHI ...
C(2;-6), R=5
C(-1;3), R=7 Haiinnte KOOpAMHATHI IEHTPA U PaNyC OKPYKHOCTH OIK-1
C(4;-3), R=5 x2+y2—8x+6y=0
C(5;-4), R=3




