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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

*MareMaTH4yecKhue OOBEKTHI

(MaTpuIBl, BEKTOpa, T€OMETpPUYECKHE O00pasbl,
HECKOJIbKHX TIEPEMEHHBIX, TIOCIIeIOBATEILHOCTH, Psbl, tuddepeHnransHbple ypaBHEHHS );

*Onepanuu  Hajg OOBEKTAMH W XapaKTEPUCTHKH OOBEKTOB (TIpelell, HENpEephIBHOCTH, OIEpAIHH
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.

GyHKIIMM  ONHOW W

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-9

WJ1-1011K-9

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.

3HAET METOBI T€OAC3UICCKUX
1 MApKIIERAEPCKAX
M3MEPECHHMH, CITIOCOOBI
onpeeIcHUs
MPOCTPAHCTBEHHO-TEOMETPHY
€CKOT'0 TIOJIOKEHNE 00HEKTOB

DK3aMeH

OIIK-9

11-2011K-9

'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 OCyIIECTBIISTh
HEOOXOIUMBIE T€0Ie3MYECKHE
1 MapKIIeiaepcKue
n3MepeHusi, 00padaThIBaTh U
HHTEPIPETUPOBATH UX
PE3yJIbTaThI

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-9

W1J1-301TK-9

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 HaBRIKAMH
OTIPEICIICHUS
MPOCTPaHCTBEHHO-
reOMETPUUYECKOTO MOJIOKEHUS
00BEKTOB, F€0IE3NISCKUX
n3MepeHHil 00paboTKH
pe3yIbTaTOB.

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
3aHSTHI 10 BHIAM B 4acax

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
rpocTtpaHcTBe. Tema 7. KpuBbie BTOpOro nopsaka.

BBeneHne B MaTeMaTHUECKUI aHATTU3.
JluddepeHnmanbHoe HcuncieHne GyHKInH 0 THON
[IEPEMEHHOU

14 0

22

36

Tema 8. [Ipenen uncioBoit mocneaoBaTeNnbHOCTH. TeMa
9. Ilpenen u HENMPEPHIBHOCTH (DYHKIUI OTHOM
[epeMeHHOM.

Tema 10. IIponsBoanas ¢GyHKIMI OAHON TIEpEMEHHOM.
Tema 11. uddepenuman. OcHOBHBIE TEOPEMBI

i epeHInanTLHOTO UCUUCIICHUS.

Tema 12. MccnenoBanne GyHKIMA OJTHOM TEPEMEHHOM.

UTOI'O no 1-my cemecTpy

32 0

44

100

2-#1 cemecTp

WuTerpansHoe ucunciaeHne QyHKINH 0aHON
rnepeMeHHoM. KoMmIiekcHbie uyncna u JeHCTBUS Hal
HUMHA

12 0

22

40

Tema 13. HeonpeneneHHbI HHTETpal.

Tema 14. Knaccel unrerpupyemsix @pynkuuid. Tema 15.
OnpeaeneHHblid UHTEerpail.

Tema 16. ['eomerpuueckue u HpU3NIECKUE IPHIIOKECHUS
ONpeAEICHHOI0 UHTErpaIa.

Teopust GyHKIUI HECKOTBKUX TTEPEMEHHBIX.
JluddepeHnmanbaas reoMeTprsl KPUBBIX H
[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,
ToTycKarolre NOHMKeHus nopsaaka. Tema 21.
Jluneitnble qudQepeHnnanbHble YpaBHEHHsS! BBICIITNX
MOPSIIKOB.

Tema 22. Cuctemsl 1udepeHanbHbIX YpaBHEHUH.
BapuanroHHoe UCUnCIIeHne U ONTUMAJIbHOE
YIIpaBJICHHE.

HUTOI'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 QyHKIIMH HECKOIBKHUX ITEPEMEHHBIX. 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  |BoimosnHeHMe IMHEHHBIX onepanuii HaJ BeKTopaMu. Paszinoxkenue Bekropa o 6asucy.

4  |BpluucieHue CKaIsIpHOTO, BEKTOPHOI'O U CMEUIAHHOTO MPOU3BENIEHUSI BEKTOPOB.

5  |[HaxoxkzaeHue yria Mexay IByMs NPsSMBIMH Ha IIIOcKocTH. [IpoBepka ycioBus napajuieIbHOCTU U
[EePIEHANKYIAPHOCTH NMPSMBIX. BeIYMCIIeHne pacCTOSHUS OT TOYKH JI0 PSIMOH.

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 BbIPayKEHUH.

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
[IOCKUX TE€J, CTATHYECKUX MOMEHTOB TUIOCKUX TEJI.

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
Kod(uImeHTaMI cO CrennaNnbHON MPAaBOW YaCThIO.

22 |PemeHue cucTeM OOBIKHOBEHHBIX MU (EpPCHINATBHBIX YpaBHEHHH.

23 |MccnenoBaHue Ha CXOOUMOCTb YHCIIOBBIX PSJIOB C IOMOUIBIO JOCTATOUYHBIX PU3HAKOB
CXOJMMOCTH PSI/I0B C MOJIOKUTEIbHBIMHU YWICHAMU: TEOPEM CpaBHEHHMs, Ipu3HaKa [lanambepa,
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 GpyHKIuu B psjg 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 3aHSITHIA MO JUCIUILIMHE OCHOBBIBACTCS HA aKTHUBHOM METOJ]Ie OOyYeHUS,
[P KOTOPOM y4alluecs HE MACCUBHBIC CIyIIAaTeNH, a aKTHBHBIC YYACTHHUKHU 3aHSATHS, OTBEYAIOIINE Ha
BOIPOCHI TpernojiaBarens. Bompockl mpenogaBaTensi HalEleHbl HA aKTUBHU3AIUIO TPOIECCOB YCBOCHUS
MaTepuasa, a TakkKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIINX acCOLMATUBHOE MBIIUICHWE W YCTAHOBJICHHE CBS3€Hl C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATHS TPOBOJATCS HAa OCHOBE pealM3allMl MeToja OOyYeHHs JICHCTBHEM:
OTIpeIeIIOTCs MpoOIeMHbIe 00J1acTH, (OpMHUPYIOTCS Tpynmbl. [Ipu MpoBeeHNN TPAKTUISCKUX 3aHATHI
MpecIeay0TCA CIEeAYIOIINE 1eNU: TPUMEHEHNE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEAaTUBHBIX METOJ/OB
711 pelieHust Mpo0JieM U MPUATHS PelIeHUi; oTpaboTKa y 00yJaroniuxcs HaBbIKOB KOMaHJIHONW paboThI,
MEXJIMYHOCTHBIX KOMMYHHUKAIIMA W Pa3BUTHE JIHJICPCKUX KA4YECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHWH.

MecTto mnpernoaaBaTenss B WHTEPAKTUBHBIX 3aHSTUSX CBOJUTCS K HAaMpaBICHUIO JESITENBHOCTH
00ydJarommxcs Ha TOCTIKEHHE [IeIei 3aHATHSI.

[Ipu mpoBeneHun y4eOHBIX 3aHATUI UCTIONB3YIOTCS MHTEPAKTUBHBIE JIGKIIUU, TPYTIIIOBBIE TUCKYCCHUH,
[POJIEBBIE UTPHI, TPEHUHTH U aHAIU3 CUTYallui 1 UMUTAIIUOHHBIX MOJIEIICH.

5.2. MeTognueckue yKa3aHusl 1Jisl 00yYAOUIMXCH M0 U3YYEHUI0 TUCIUTTHHBI

[Ipy wu3yyeHMM  JUCUMIUIMHBI  OOyYaloIIMMCA  LEJIEeCOOO0pa3HO  BBINOJHATH  CIEAYIOIIHE
PEKOMEHIAINH:

1. M3ydyeHune y4yeOHOM TUCIUIIIMHBI JOJKHO BECTUCH CUCTEMATHUYECKH.

2. llocne wn3ydyeHHMs Kakoro-imbo pasziena IO YYEeOHMKY WIM KOHCIEKTHBIM MaTepHajiam
PEKOMEH/TyeTCsI 110 TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPE/ICIICHHUS, TIOHATHS pa3/ena.

3. Ocoboe BHUMaHHE CIEIYET YICIUTh BBIMOJHEHUIO OTYETOB IO TMPAKTUYECKUM 3aHATHAM U
WHAMBHIyaJIbHBIM KOMIUIEKCHBIM 33/IaHUSIM Ha CaMOCTOSITENIbHYIO paboTy.

4. Bcs TemaTuKa BOIIPOCOB, M3YYAaEMbIX CAMOCTOSTENBHO, 33Ja€TCsl Ha JIEKLMIX IMPENoaBaTelIeM.
MM e 1aroTcs UCTOUYHUKY (B MEPBYIO O4Yepeb BHOBb U3JaHHbIE B IEPUOANYECKON HAy4YHOH JIUTEpaType)
111 60J1ee IeTalIbHOrO MOHUMAaHHUS BOIPOCOB, O3BYYEHHBIX Ha JIEKIIUU.

6. Ilepeuenb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecIeYeHUs
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 110 JUCHHILIMHE

6.1. [leyuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

bubmmorpadpudeckoe onucanue KommuecTBo
Ne i/ (aBTOD, 3arnaBue, BUA U3aHUs, MECTO, U3ATEIBCTBO, 9K3EMILISIPOB B
TOJ] U3/1aHUs1, KOJTMYECTBO CTPAHMII) 6ubnnoTexe

1. OcHoBHas JUTEpaTYypa

1 bepman I'. H. COopHEK 3a/1a4 110 KypCy MaTeMaTHYECKOTO aHAJIH3A : 47
yaeOHOe ocobue. 22-e u3f., nepepad. Mocksa : Anbsiae, 2022. 432 c.
27,0 ycn. mey. I

2 byrpos 4. C., Hukonbsckuii C. M. Beiciias maTematuka. 3aJjaqyHuK : 2
yaeOHOe mocobue s akajgeMuueckoro 0dakaigaBpuarta. Mocksa : FOpair,
2017. 192 c. 12 ycn. neu. 1.
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['mypmaH B. E. PyKoBOICTBO K PEIIEHHUIO 33134 II0 TEOPUH BEPOSATHOCTEH
1 MaTEMaTHICCKOM CTATUCTHKE : YICOHHK JiJis By30B. 11-¢ u3j., nepepao.
u nomn. Mocksa : FOpaiit, 2022. 406 c. 25,38 ycn. ned. 1.

20

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

50

KoHcrekT neknuii mo Beicinei Maremaruke / [, T. [Tucemennsiid. Y. 2. 11-
e u3a. Mocksa : Aitpuc-Ilpecc, 2015. 252 c. 20,8 yciu. ney. 1.

IIucemennsnii /1. T. KoncnexT nexmuii mmo BeIiciieii MateMatuke. Y. 1. 12-¢
n3a. Mocksa : Avipuc-IIpecc, 2013. 280 c. 23,4 ycn. ned. .

45

[unaues B. C. Briciias maremartuka : yueonuk. Mocksa : UHOPA-M,
2020. 479 c. 29,94 ycn. neuy. 1.

HIreitnep B. E., Ciiynxuit A. 1., lllymos A. C. Kypc Boicuieit
marematrku. Ka. 1. Mocksa : Mup n O6pazoBanue, 2022. 544 c. 34,00
yCIL. IIeY. II.

33

[Ineiinep B. E., Coymnxuit A. W., lllymos A. C. Kypc Bricieit
matematuku. KH. 2. Mocksa : Mup u O6pa3zoBanue, 2022. 479 c. 30,00
yCIl. Tey. JI.

33

2. lonoiHUTeIbHASA JIUTEPATYpa

2.1. YueOHbIe M1 HAYUYHbIE U3TAHUS

bepmant A. @., ApamanoBuu U. I'. Kpatkuii kypc MaTeMaTH4eckoro
aHaymM3a JJIs BTY30B : [yueOHoe mocooue]. 9-e m3a. Mocksa : @u3maTiuT,
2003. 799 c.

93

bepmant A.®. Kpatkuii Kypc MaTeMaTH4eCKOT0 aHAIN3a ;| Y4eOHUK IS
By30B / A.®. bepmanT, U.I'. Apamanosuu. - Cankt-IletepOypr: Jlans,
2005.

55

Bricmias matemaruka. Juddepennmansusie ypaBuenus. Kpatasie
nHTerpainsl. Psaapl. @yHKIMHM KOMIUIEKCHOTO IepeMeHHOro. Mockaa :
Jpoda, 2004. 511 c.

33

Briciias matemaruka. Juddepennmansusie ypasuenus. Kpataoie
uHTerpaisl. Psaapl. yHKIUN KOMITJIEKCHOTO epeMeHHoro. Mockaa :
[Opaiit, 2016. 288 c. 18 ycin. mey. 1.aTeMaTHYECKON CTaTUCTUKE : yueOHOe
nocoOue it 6akaigaBpuara u cnenuanurera. 11-e uzn., nepepad. u 1o1.
Mockaa : FOpaiirt, 2019. 406 c. 25,44 ycn. neu. 1.

Briciias MmaTeMaTruka. JJeMEHThI TUHCHHOM anreOpbl M aHATUTUIECKON
reometpun. Mocksa : FOpaiit, 2016. 281 c¢. 17,56 ycn. nieu. 1. 416 c. 26,0
ycI1. mey. JI.

31

Wnbun B. A., Kum I'. J1. JIuneiinas anre6pa u aHaTUTHYIECKAs T€OMETPHUs
: Y9eOHHK 7151 BY30B. 3-€ u31., mepepad. u gor. Mocksa : [Ipocrexr :
N3n-8o MI'Y um. M. B. JlomonocoBa, 2014. 393 c. 25,0 yci. ney. JI.TUKA :
y4eOHHK JIJIs MPUKJIagHOro OakanaBpuata. 12-e u3a. Mocksa : FOpaiit,
2019. 479 c. 29,94 ycn. ney. 1.

20

2.2. llepuoanueckue u3aaHus

| He ucnons3yercs |

2.3. HOpMaTHBHO-TeXHI/I'—[eCKI/le H3JaHuA

| He ucnons3zyercs |

3. MeTonnqecxne YKazaHud AJ4 CTYACHTOB 110 OCBOCHHUIO JUCIHUIIJIMHBI

| He HCIIOJIB3YCTCA |

4. Y4eOHO-MeTOAUYECKOE 00ecliedeHue CaMOCTOSITEILHOM PadoThl CTyIeHTa
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['ycapenko E.JI. Bektopnas anre6pa : yaeOHO-MeToIMuecKoe mocobue /
E.JI. I'ycapenko, C.b. Maiizenec. - [lepmb: U3n-so III'TY, 2006.

36

Kynteiesa JI. M. MaTemaTuueckuil aHaJIu3 B 3a7]a4axX U YIPAKHEHUSX :
yueObHo-MeToanueckoe nocodue / JI. M. Kynareiesa, B. I1. [lepBanuyk,
M. A. CesoauH. - [lepms: Uzn-so ITHUITY, 2013.

25

CwmpiuuisieBa T. B. Marematuka. [{uddepennuanbable ypaBHEHUS :
yaeOHOoe mocooue aiist By3oB / T. B. Cmbinuisiesa, E. FO. Pekka, O. A.
®enoceena. - [lepmb: M3a-so [THUITY, 2017.

90

CwumpmnisieBa T. B. Marematuka. JInneiinas anreOpa, BEKTOpHas anreopa,
aHAJTMTHYECKast TeOMETpus : yaeOHoe mocooue s By30B / T. B.
CwmbriuiseBa. - [lepme: U3n-so ITHUITY, 2012.

118

6.2. DileKTPOHHAS Y4e0HO-METOANMYECKAS JIUTEPATypa

Bun nuteparypsl

HamMeHnoBanmne
pa3paboTKn

Ccrutka Ha
WH(OPMAITMOHHBIN pecypc

HocTynHoCTh
(cets UnTEpHET /
JIOKaJIbHAs CETh;

ABTOPHU30BAHHBIH /
CBOOOTHBIN JTOCTYII)

[ononnurensHas |[lepBamuyk B. I1. Bricimas http://elib.pstu.ru/Record/RU|nokansHas cets;
nmuTepaTypa MaTeMaTHKa JJ11 SKOHOMHUCTOB : PNRPUelib2667 aBTOPU30BAHHBIN
yaeoHOoe ocodue / B. I1. TTOCTYTI
[TepBamuyk, C. H. Tpery6oga, /I. b.
[lIymkoBa. - Ilepms: U3n-8o III'TY,
2007.
[ononuutensHast |®uxteHronsy .M. OcHOBBI http://elib.pstu.ru/Record/RU|nokanpHas cets;
nmuTeparypa maTemaruyeckoro aHanmuza / M.  [PSTUbooks123367 aBTOPHU30BaHHBIM
®uxtenroisll. - CII6: Jlans, 2006. TOCTYTI
http
OcHOBHas bepman I'. H. Coopruk 3amad mo  |http://elib.pstu.ru/Record/RU|nokanbnas cetp;
nmuTepaTypa Kypcy MareMatnuyeckoro ananusa : |PNRPUelib2674 aBTOPU30BaHHBIN
yueoHnoe nocodue / I'. H. bepmas. - OCTYTI
CanxTt-IletepOypr: Ilpodeccus,
2008.
OcHOBHas Knerenuk /I. B. Coopuuk 3anau o |http://elib.pstu.ru/Record/RU|nokanbHas cetb;
nmuTeparypa AHAJTUTUYECKOW FEOMETPUH : PNRPUelib2275 aBTOPHU30BaHHBII
yaeOHoe ocobue st BTy30B / 1. OCTYI
B. Knerenuk. - Cankt-IlerepOypr:
[Tpodeccus, 2001.
Y4eOHo- bparuna H. A. Tlpenensr http://elib.pstu.ru/Record/RU|nokansHas ceTs;
METOIMYECKOe nmocnenoBatenbHocTel U pyHkmmii : [PNRPUelib3114 ABTOPHU30BAHHBIN
oOecrieyeHne yaebHO-MeToan4yeckoe nocoodue / H. OCTYI
caMmocTosATenbHOl |A. bparuna, A. A. CaBoukuHa. -

paboTHI CTYAEHTOB

[lepmb: U3n-Bo III'TY, 2010.

'YyeOHo-
METOIUYECKOE
oOecrieyeHne
CaMOCTOSITCIbHOM
pabOTHI CTYZCHTOB

JInxauea H. H. JIekuuu n
WHIMBHTy JIbHBIC 33]IaHUS 110
BEICIIICH MaTeMaTHKe : y4eOHO-
MeTOaruYeCKOe mocobue : B 2 1. / H.
H. JInxauesa, JI. M. Onuckus, E.
1O. Bopo6nea. - [Tepmb: M3a-Bo
[THUITY, 2016.

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

JIOKaJIbHAs CETh;
ABTOPU30BaHHbBIN
JOCTYTI
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HocTynHocTh
(cets UHTEpHET /
HaumenoBanue Ccblika Ha
Bu smreparypst pa3paboTKu UH(OPMAIIOHHBIH pecypc R
aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)
YaeOHO- TecToBbIC 3aaHMS TI0 KYypCY http://elib.pstu.ru/Record/RU|nokansHas ceTs;
METOUYECKOE BbICIIEH MareMaTuku. Y. 1: PNRPUelib7355 aBTOPU30BaHHbIN
obOecricucHue JIuneiinas anre6pa. BexropHas TOCTYTI
CaMOCTOSITETIbHON [areOpa. AHaTUTHYECKas
paboTsl cTyaenToB [reometpust / H. A. Jloiiko [u ap.]. -
[Tepmb: Uzn-so ITHUITY, 2020.
YaeOHO- TecToBbIi KOHTPOJIB TIO http://elib.pstu.ru/Record/RU|inokansHas ceTs;
METOUYECKOE MaTeMaTHKe : y4eOHO- PNRPUelib3420 aBTOPU30BaHHbIN
oOecrieyeHne METOANYECKOe 1Tocodue It By30B / OCTYI
camocTositesbHOlN |P. @. Baneesa [u ap.]. - [lepmb:
paboThl cryaeHToB |M3a-so ITHUITY, 2012.

6.3. J/Innen3noHHoe U CBOOOHO PacIpoOCTPaHAEeMoOe IPOrpaMMHOe obecrieYeHue,
HCII0JIb3yeMoe MPHU 0CYLeCTBJICHHH 00pPa30BaTe/JIbHOI0 NpoLecca no AUCHUILINHE

Buzg I[1O

Haumenosaunue [10

OnepaiimoHHbIE CUCTEMBI

MS Windows 11 (moam. Azure Dev
Tools for Teaching )

OducHbIe TPUITOKEHUS.

Microsoft Office Professional 2007. yut.
42661567

OducHbIE TPUITOKEHUS.

MoiitO¢duc CtanaapTHBIH. , peecTp
oreuecTBeHHOro I10, HeoOxoanma
[MOKYIIKA JTULCH3NM.

[TpuxitagHOE TIpOTpaMMHOE OOecTIeYeHIEe 00IIeT0 Ha3HAYCHMS

Dr.Web Enterprise Security Suite, 3000
nmun, [THUITY OLUTHUT 2017

HpI/IKJ'Ia,I[HOG nporpaMMHOC obecrieyeHme O6H.I€FO Ha3HaA4YCHUA

MATLAB 7.9 + Simulink 7.4 Academic,
TTHUITY 2009 r.

6.4. CoBpeMeHHbIe NIpoeccoHANTbHBbIE 0a3bl JAHHBIX U HH(OPMALIMOHHBbIE
CIPaBOYHbIE CHCTEMbI, HCI0JIb3yeMble MPH OCYIIeCTBIEHUN 00Pa30BaATEIbHOI0

nmponecca 1mo ImCuuIJinue

HaumenoBanne Ccpuika Ha HTHPOPMAIMOHHBINA Pecypc
Hayunas 6ubnmotexa [lepMckoro HalimoHaIbLHOTO https://elib.pstu.ru/
MCCIIEIOBATEIBCKOTO MOJUTEXHUIECKOTO YHHBEPCUTETA
DIEeKTPOHHO-OMOIMoTeueas cucrema JlaHb https://e.lanbook.com/

DnekTpoHHO-O0nbmoTeuHas cuctema [PRsmart

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynpsrantllnroc

JIOKaJIbHAas1 CCTh

7. MaTepuajibHO-TEXHHUYECKOe oDecriedeHne 00pa3oBaTeIbHOI0 NMpoiecca 1mo

JTUCIHUILINHE

Bun 3anaruit

HanMeHoBaHNE HEOOXOIMMOIO OCHOBHOTO 000PYAOBaHHUs
¥ TEXHUYECKUX CPEICTB O0yUCHHUS

KonmnuecTBo equHuL

13



Bun zanarni

HaumeHoBanue HCO6XO,Z[I/IMOFO OCHOBHOI'O O60pYIlOB3.HI/ISI
U TCXHUYICCKUX CPCACTB 06yquH;1

KonnuectBo equnHui

Jlextus Jlocka, men 1
[IpakTuueckoe Jlocka, men 1
3aHATHUC

8. ®oH OLIEHOYHBIX CPECTB AMCUUIIMHBI

|OHI/ICaH B OTACJIbHOM JJOKYMCHTC
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MuHHCTEPCTBO HAyKH U BhICIIET0 oOpazoBanusi Poccuiickoit denepanun
denepanabHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKACHHUE
BBICIIETO 00pa30BaHUs
«IlepMCKMHA HAMOHAJBbHBIH UCCJIEN0BATEILCKUN MOJUTEXHUYECKHU I
YHUBEPCUTET»

®OH/J OIEHOYHbBIX CPEACTB
JJISL IPOBeIeHHUs MPOMEKYTOYHOM ATTECTANMH 00yYAIOIIMXCH 110 JUCHMILIUHE
«MaremaTuka

Ilpunooscenue Kk padoueii npozpamme OUCUUNTIUHBL

HanpagJieHue NoAroTOBKH: 21.05.02 IpukiiagHast reoaorus
HanpaBJ/jieHHOCTbD: ["eonorust MecTopokieHU HeTH U raza
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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
0o0pa3oBaTeNbHON NPOrpaMMbl, KOTOpPash YCTAHABIMBAET CUCTEMY OLICHUBAHUS
pPEe3yJIbTATOB IPOMEXKYTOYHOM aTTECTALMM W KPUTEPUU BBICTABIECHUSA OLIEHOK. DOHI
OLICHOYHBIX CPEACTB JJIA MPOBEACHUS NMPOMEKYTOUHON aTTECTallMU OOyYarOIIMXCS I10
JUCIMILTUHE yCTaHABIUBAET (POPMBI M MPOIIEAYPHI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOUYHOM aTTeCTAIMU O0YYarOIIMXCS M0 JUCIUIUIMHE.

[IpenycMOTpeHBl ayJUTOPHBIE JEKIMOHHBIE M IMPAKTUYECKHUE 3aHATHS, A TAKXKE
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
oOyudeHus 0 JUCLMILINHE.

KoHTponb ypoBHSI YCBOCHHBIX 3HAHHUW, OCBOCHHBIX YMEHHH M NPUOOPETEHHBIX
BJIQJICHUN OCYIIECTBISIETCA B pPaMKaxX TEKYLIEro, pyOeKHOro H MPOMEXKYTOUHOTO
KOHTPOJISI IIPY U3YUYEHUH TEOPETUUYECKOTO MaTepuaia U B X0J1€ IPAKTUUECKUX 3aHATHM, a
TaKke Ha AudPepeHIIMpoBaHHOM 3aueTe U dK3aMeHe. VITOroBoil OIEHKON JOCTUXKEHUS
pe3yabTaTOB OOYYEHUS MO JUCUUIUIMHE SIBISETCS MPOMEXYTOUYHAsl aTTeCTallusl B BUAE
sK3aMeHa WM IU(PPEepeHIIMPOBAaHHOIO 3auera, MPOBOJMMAs C YYETOM pE3YJIbTATOB
TEKYILEro U pyOexHOro KOHTPOJISL.

1. Buabl KOHTPOJISl, TUNIOBbIe KOHTPOJIbHBbIE 3aIaHUSl M IIKAJIbI OlleHUBAHUSA
pe3yJabTaToB 00y4YeHMsI

Tekymuii KOHTPOJIb YCIIEBAEMOCTH HMMEET IIENIbI0 00eCIeueHre MaKCHUMaIbHOMN
s exkTuBHOCTH y4eOHOro Tpollecca, yMpaBlieHHe TmpoieccoM (HOpMHUPOBAHUSA
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
CIIEAYIONIUE BUABI U IEPUOJUIHOCTD TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YUYaIOIINXCSI:

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

- TEKYIIIUA KOHTPOJIb YCBOSCHUSI MaTepralia (YpOBHS OCBOSHHUSI KOMIIOHEHTA «3HATh
3a/IaHHBIX KOMIIETEHIMI) HA KaXJOM TPYNIOBOM 3aHATHH U KOHTPOJb MMOCEIIAEMOCTH
JICKLIIMOHHBIX 3aHSTHUM;

- TMPOMEXKYTOUHBI U PYOCKHBIM KOHTPOJIh OCBOEHHUS O0y4aeMBbIMU OTJIEIHHBIX
KOMIIOHEHTOB «3HATh)», «YMETh» 3aJaHHBIX KOMIIETECHIIMM MyTeM KOMIIBIOTEPHOTO WIIH
OJIaHOYHOTO  TECTHUPOBAHMS,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJBHBIX  PabOT
(MHAMBUAYATBHBIX JOMAITHUX 3aJIaHUi), 3alUThl OTYETOB MO PACYETHO-TPAPUIECKUM
paboTam U T.1.



PyOexHblii KOHTPOJIb 1O AMCLUILIIMHE MPOBOJUTCS Ha CIEAYIOLIEH Henese Mocie
IPOXOXKJIEHUS MOIYJIsl JAWCLUIUIMHBIL, a IPOMEXYTOYHBIM — BO BpeMs KaxXJ0ro
KOHTPOJILHOTO MEPOIPUATUS BHYTPU MOIYJIEH JTUCLHUIUIVHBL

- MEXXCECCHUOHHAsl aTTECTallisl, €IMHOBPEMEHHOE IIOJIBEICHUE HTOIOB TEKYIEH
YCIIEBAEMOCTH HE MEHEE OJHOIO pa3a B CEMECTp IO BCEM AUCLUIUIMHAM JUIS KaKJI0TO
HaIlpaBJIEHUS NOATOTOBKH (CHEUAIBHOCTH), Kypca, TPyIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUH.

2.1. Tekymuii KOHTPOJIb YCBOCHUS MaTepUaJia

Texkymmii KOHTpPOJIb YCBOCHHMsS MaTepuania B (opMe cobOeceqoBaHUs WU
BBIOOPOYHOTO TEOPETUYECKOTO OMpOca CTYAEHTOB MPOBOIUTCSA IO KaXI0M Teme.
Pesynprarel mo 4-0aiabHOM MIKajde ONEHUBAHUS 3aHOCSTCS B KHUXKKY MpEnofaBareis U
YUYHATBIBAIOTCSI B BHJI€ WHTETPAJIbHOW OLEHKM IIPU IPOBEJCHUU IPOMEKYTOUHOU
aTTeCTaluu.

2.2. PyGe:kHbIil KOHTPOJIb

PyOexHbIil KOHTpPOJIb ISl KOMILJIEKCHOTO OLICHUBAHHUS YCBOEHHBIX 3HaHMIA,
OCBOCHHBIX YMEHMA U NPUOOPETEHHBIX BIIAJCHUI MNPOBOAUTCS B (OpME 3alIUThI
NPAKTUUECKUX 3aHATUA M pyOekKHBIX KOHTPOJIBHBIX PabOT (Iocie HU3y4eHMs KaXKJ10TO
MOJYJIsl y4€OHOM TUCIIUILIAHBI).

2.2.1. 3amuTa 0T4ETOB 110 NPAKTHYECKUM 3AHATHAM

Bcero 3amannpoBaHo 44 MpakTUYECKUX 3aHATHS. TUIOBBIE TEMBI IPAKTHYECKUAX
3aHATUN npuBeneHsl B PII/I.

3amuTa NpakTHYECKOTrO 3aHATHS TPOBOAUTCS MHAUBUYAIBHO KaKIbIM CTYIEHTOM
WJIM TPYNION CTYIeHTOB. TUIOBBIE IIKala U KPUTEPUU OLIEHKH TPUBEACHBI B 001N YacTh
®OC obpazoBaresibHON TPOrPAMMBI.

2.2.2. Py0exxHasi KOHTpPOJIbHAsI padoTa
Cornacno PIIJI 3ammanupoBano 10 pyOexHbIX KOHTpObHBIX padoThl (KP) mocie
ocBoeHUS cTyneHTamMu 10 yueOHBIX MOIyeH AUCIUTLIUHBIL:
1) «JIuneiiHas aaredpay,
2) «BekropHas anreopay,
3) «AHanuTHYeCKas FeOMETPHsI,
4) «JInddepentmanbHoe UcunciacHre (GYHKITUH OTHOMN MepeMEHHON,
5) «MHTerpaibHOC HCUUCieHne GYHKIIMHA OTHOM MTePEMEHHON,
6) «Teopust GyHKIHIA HECKOJIBKHX TIEPEMEHHBIXY,
7) «duddepeHnmanbHpie ypaBHEHUS,
8) «Psnpi»,
9) «WuTerpupoBanuii PyHKIMI HECKOIBKIX TIEPEMEHHBIXY,
10) «Teopus BepOATHOCTEH U MaTeMaTHYECKast CTATHCTHKA) .
TunoBsie MIKaIa U KPUTEPHUH OIIEHKU PE3YIBTATOB PyOEIKHON KOHTPOIHHOU PabOTHI
npuBeneHsbl B 001ei yactu @OC o6pa3oBaTebHON TPOTrPAMMBI.

2.3. [IpoMexyTOUHAA aTTeCTALUS (MTOTOBBIi KOHTPOJIb)

Jlonyck K MpOMEKyTOYHOM aTTeCTalliy OCYIIECTBISIETCA IO PE3YJbTaTaM TEKYIIETO
1 pyOEXKHOTO KOHTPOJIS. YCIOBUSIMU JIOITYyCKA SIBJITFOTCS YCTEITHAS c/1ada BCEX OTYETOB I10
NPAKTUUYECKUM 3aHATHSAM U TOJOXKUTEJbHAs MHTErpajibHash OIlEHKAa IO pe3ysibTaraMm



TEKYIIETO ¥ pyOEeKHOTO KOHTPOJIS.

[IpomexyTrounast arrecramnus, cormacHo PIIJ], mpoBoauTcss B BHAE 3K3aMEHA M
muddepeHIIMpOBaHHOTO 3adeTa M0 JUCHUIUIMHE YCTHO IO OujeTaMm. buier comaepxuTt
TeopeTnyeckue Bonpocsl (TB) a1st mpoBepku YCBOCHHBIX 3HAHHM, TPAKTUYECKUE 3aJaHUS
(IT3) nnst mpoBEepKH OCBOCHHBIX YMEHUM U KoMIUiekcHble 3amaHus (K3) mis xoHTpois
YPOBHS MPUOOPETEHHBIX BIIAJICHUI BCEX 3asBICHHBIX KOMIIETCHIIUH.

bumer dopmupyercs TakuMm o0pa3oMm, 4YTOOBI B HEro IOMAJIH BOMPOCH H
MPAKTUYECKUE 3aJlaHusl, KOHTPOJIUPYIOIIUE YpPOBEHb CHOPMUPOBAHHOCTU  BCeX
3asBIICHHBIX KomreTeHIui. Popma Ounera mnpencraBieHa B oOmeil wactu POC
00pa3oBaTebHON MPOrPaMMBI.

2.3.2. lllkaabl OLEHMBAHUS Pe3yJIbTATOB 00yUeHHs HA IK3aMeHe

Onenka pe3yiapTaToB O0y4YeHHMs MO JAWCUMIUIMHE B  (GopMe  YypOBHS
c(hOpMHUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, yMemb, Gladems 3asBICHHBIX KOMIIETEHIIUN
npoBoAUTCA 1O 4-X Oa/uIbHOM IIKajie OLIEHWBAHUSA MYTEM BBIOOPOUHOTO KOHTPOJIS BO
BpeMs 3K3aMEHa.

TunoBble 1MIKana U KPUTEPUU OLICHKU PE3YJIETaTOB OO0yUEHHMsI MPHU cAaye dK3aMeHa
JUIsl KOMIIOHEHTOB 3Hamb, yMems U 6ladems TpuBeneHol B obmei vactu DOC
o0pa3oBaTebHON MPOTrPaMMBI.

3. Kpurepuu oueHNBAHUSI YPOBHSI C(POPMHPOBAHHOCTH KOMIIOHEHTOB M
KOMIIeTeH Uil

3.1. Onenka ypoBHsi c)OPMHUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIIUI

[Ipu ornenke ypoBHsI C(HOPMUPOBAHHOCTU KOMIETEHIIUNA B paMKax BBIOOPOYHOTO
KOHTPOJISI IPH SK3aMEHE CUUTAETCS, UTO HOAYUEHHAS OYEHKA 3a KOMHOHEHM NPOo8epsieMol
6 Ouneme KomnemeHyuu o00600waemcss Ha COOMBEMCMBYIOWUL KOMNOHEHM 6cex
KoMnemeHyuil, hopmupyemulx 8 pamkax OaHHOU y4eOHOU OUCYUNTUHDL.

TunoBele KpuTEpUM W IIKAIBI OIEHUBAHUS YPOBHA C(HOPMHUPOBAHHOCTHU
KOMITOHEHTOB KOMIETEeHIMI mpuBeAeHbl B ob6mieit yactu POC o00pazoBareabHOM
MIPOTPaAMMBL.

3.2. Ounenka ypoBHsl c()OPMUPOBAHHOCTH KOMIETEHIIUMH

OOGm1as olieHKa YpOoBHSI C(POPMUPOBAHHOCTH BCEX KOMITETCHITUM MPOBOUTCS Ty TEM
arperupoBaHUs OIIEHOK, MOJYYEHHBIX CTYJICHTOM 3a KaXblii KOMIIOHEHT (hOPMUPYEMBIX
KOMIIETEHIIUM, C Y4eTOM pe3yJbTaTOB TEKYIIEro M pPyOEKHOTO KOHTPOJISI B BHUE
HMHTETPaIbHON OLICHKH Mo 4-X OalibHOM miKkaje. Bece pe3ynbTraThl KOHTPOJISI 3aHOCSTCS B
OIICHOYHBIM JINCT W 3aloJIHSIOTCS TpenojaBaTejeM [0 MTOraM MNPOMEKYTOYHOM
aTTeCTalluH.

dopMa OIEHOYHOTO JINCTA U TPeOOBAHUS K €T0 3alOIHEHUIO MPUBEICHBI B 001IeH
gactu @POC 006pa3oBaTeIbHON TPOTrPaMMBEL.

[Ipu dopmupoBaHUM HMTOTOBOM OIEHKH IPOMEKYTOYHOW AaTTECTAIlMH B BHUJC
HK3aMEHa HCIOJIb3YIOTCSI THIOBBIC KpHUTEpUH, TpuBeAeHHBbIe B o0mmeit yactu DOC
o0pa3oBaTeIbHON MTPOTPAMMBI.



3AJIAHUSA 110 OBPA3OBATEJBHOM IPOTPAMME

TpaBHibHbIH Coneprxanue Borpoca Komnerenuus
OTBET s1ep P B
6
10 Hanbl koopaunaatel Touek: A(4;4),B(4;5), C(5;5) . KBagpar OLIK.9
12 JUTAHBI BEKTOpa AB +3BC paBeH ...
25
1
0 VYrioBo# ko3 PHUITMEHT MPSIMOA, TPOXOASAIICH Yepe3 TOUKH OITK-9
) A(-L0)u B(-4:;6), paBeH ... i
4
3
=x- — 2 _ v2)3
9 O6nacteio onpeneaeHus GYHKINN Z = X \/ (9 —x?2—-y?) OITK-9
27 SIBJISIETCSI KPYT pajuyca ...
81
4 * dy 2
5 [Mycts Yy (X) - pemrenue 3amaun Komu —=—, y(1) =1,
5 dx - x OITK-9
7 Toraa y*(2) PaBHoO ...
15
64 CMemaHHOe TIPOU3BEJCHUE BEKTOPOB
43 {512}, {4:313, {2,-31} pasuo... OIIK-9
10
11
3 Teno msuxercs no 3akony s(t) = t2 + 3t. Ero ckopocTs B
OI1K-9
9 MoMeHT Bpemenu t=10 paBHa ...
23
R Martpuiia, orpeeuTeNb KOTOPO OTIHYCH OT HYJIS, OITK-9
Ha3bIBACTCH ... .
Ecnu nBa BexkTopa jexar Ha OJHOM IPSAMOU UIIN
KOJUIMHEAPHBIMU | MapaJuIesIbHbI HEKOTOPOU MIPSAMOM, TO TAKHE BEKTOPHI OIIK-9
HAa3bIBAIOTCA ... .
Ecnu mnpsimbie 3amaHbl  ypaBHeHusMH Y =KiX+bp wu
napaJuIeIbHbI y =kox+by, mpustom ky =Ko u by # b, To 3TH IpsiMBIE ... OIIK-9
[pousBoanas pyukuun y = f(X) B Touke X( paBHa TaHT€HCY
KacaTeIbHOU yriia HAKJIOHA ..., TPOBEACHHOM K rpaduky ¢pyHkuuu Y = f(X) OIIK-9
B Touke (XQ, f (xp)).
@Oyukmust F(X) HaseBaercs ... Gpynkinun f(X) Ha mHTEpBase
nepBoobpasuoit | (&;b), ecmm ms moGoro X € (a;b) BemMoONHAETCS PaBEHCTBO OIIK-9
F'(x) = f(x). OrBeT 3amuImmnTe OJHUM CIOBOM.
Ilpenen OTHOLICHHMS YAaCTHOrO MNpHpAlleHus AyZz 1o Y
JACTHO ¢yukuun z = f(X,y) k npupamenuro Ay, mpu CTpeMIICHUA OTIK-9

MOCJICIHEr0 K HYJIIO, HAa3bIBACTCA ... HpOHSBOJIHOfI Io y

OTBeT 3aNUIINTE OJHHUM CJIOBOM.




YpaBHeHUE ag(X)y"+a(x)y'+az(x)y =0, rie
ag(x),a(x),a2(x) - HermpepbIBHBIC (QYHKIMN HA IPOMEKYTKE
JIMHEHHBIM [a;b], mpuuem ag(X)#0,Vxe[a;b] HaspBaercs OIIK-9
OTHOPOJHBIM U epeHInaNIbHBIM  ypaBHEHHEM BTOPOTO
nopsiaka. OTBET 3aIUIINUTE OJJHUM CIIOBOM.
Ecnu Tpu BekTopa Jiexart B 0JJHOW TUIOCKOCTH, TO OHH
KOMIUTAHAPHBIMH | poop poron o OIIK-9
o0
SHAKOIIOJIIOKUTEL | YycroBou psl Zan, a, > (0 maswBaercs ... OITK-9
bHBIM n=1
KonmvectBeHnHast (uucnoBast) XapaKTePUCTHKA
BePOSTHOCTHIO CIIy4aifHOTO COOBITHS, XapaKTepU3yroIas CTETICHb
COOBITHS BO3MOXXHOCTH €TI0 TIOSIBJICHUS B PE3yJbTaTe IKCIEPUMEHTA, OTIK-9
HA3BIBACTCH ...
Benuunna, KoTOpasi B pe3yJibTaTe MCIBITAHUS TPUMET OJHO U
ciyuaitnoit TOJIEKO OJTHO YHCIIOBOE 3HAYCHHE, 3aBUCSIICE OT CIydalHBIX OIIK-9
(dakTOpOB U 3apaHee HENpPEeCKa3yeMoe, Ha3bIBACTCH ...
HawuBbICIIni MOPSIOK OTIIMYHBIX OT HYJIsl MUHOPOB MaTPHIIBI
PaHTOM MATPHULBL | oot paorog OIIK-9
20+2+/1 = 3
52 3HaueHne UHTErpaia [ o IXV1+ x3 dx paBHO ... OI1K-9
]
1 Ecimu z = 2x — Iny, TO 3HaueHue a—z B Touke M(1; 1)
Y OIIK-9
PaBHO. ..
Ecim  nuueitHoe omHOpomHOoe auddepeHaIrHoe
2 ypaBuenne umeer Bux 5y" —10y'—y =0, To cymma KopHeil OTIK-9
€r0 XapaKTEePUCTUYECKOTO YPAaBHCHHSI paBHA ...
o A A 5 -3)(-2 1
npenenuTens MaTuIlpl A, e A = . , paBeH
-39 P 1 2)\-5 4P OIIK-9
Paccrosane or Toukum M (-12;4) 1o  mmockocth
2 OIIK-9
2X+Y+2z-2=0 paBHo ...
2X+2y+z2=-1,
Cymma pemeHuit X Z cuctembl {2X+Yy+6z=5 aBHa
0 y p 1 y’ y p OHK-Q
3X+3y+z=-2
0 CkanspHOoe  TPOU3BEACHHE BEKTOPOB  d = {1;3;—1} u
OIIK-9

b= {3;—2;—3} paBHoO ...




X% +4x-2

0,6 3HaveHue npexaena lim PaBHO ... OIIK-9
x—>1 2x+3
4,5 3naueHue npezaena lim oin 2% pPaBHO ... OIIK-9
x—0 tg2x
VYrioBoir ko3 uUIMEHT KacaTelbHOW, MPOBEACHHOW K
1 rpaduky pyaknuun Y = 3+/2X—3 B TouKe ¢ abcrpecoii X =6 OIIK-9
, PaBeH ...
-6 Ikm1y=(X—7ﬂnX;m3mmmmeyﬂ)pmmau OIIK-9
o _ — 2
45 [Tnomane Gurypsl, OrpaHUYEHHON TUHUAMU Y = X, Y = X OIIK-9

2x, paBHa ...




