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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

OcBOeHHE CTYJCHTaMHU OCHOBHBIX METOJIOB MAaT€MaTHYECKOro ammapaTa, HeOOXOAMMOIO JIJs M3y4YeHHs
OOLIETEOPETUUECKUX M CHELHMAJIbHBIX JUCLMIUIMH, pPa3BUTHE JIOTMUYECKOTO M AJITOPUTMHYECKOTO
MBIIIJICHHS; TOBBIIICHHE OOIIEH MaTeMaTH4ecKOW KyJIbTYphl; ()OPMHUPOBAHHE HABBIKOB (OpMaIH3aluu
MOJZIeled pealbHBIX IPOLECCOB; aHAIW3 CHCTEM, IPOLIECCOB U SIBICHHUN INPU IOUCKE ONTHUMAIBHBIX
pemieHuii W BHIOOpE HAWIYYIIMX CIIOCOOOB peajHM3alliil dTHX pEIICHWH; BBIpaOOTKAa YMEHWH U
WCCIIEIOBATEIBCKUX HABBIKOB aHAJIM3a IPUKJIAIHBIX 3a/1a4.

dopmupoBaHHe 3HaHUH B 00J1aCTH

AQHAJIMTUYECKON T€OMETPHUH U JIMHEHHOW anreOpsl;

muddepeHInanbHON reOMEeTpUH KPUBBIX U TIOBEPXHOCTEH;

TEOPHUH MOCIE0BATEIBHOCTEHN U PSIIOB;

TG depeHInanbHOTO U HHTETPAJIbHOTO HCUUCIICHHUS;

TFapMOHUYECKOTO aHAJIN3A;

muddepeHInanbHbIX ypaBHEHUH;

TeOpuHu (PYHKIHUNA KOMIUIEKCHOTO ITEPEMEHHOT0;

OIIEpallMOHHOIO UCUYHUCIICHHUS;

TEOPUM BEPOSATHOCTEH, MAaTEMaTUYECKONM CTAaTHCTHUKUM M CIy4YalHbIX IPOLIECCOB, CTATUCTHUYECKOTO
OLICHWBAHUS U MPOBEPKU T'MIIOTE3, CTATUCTHYECKUX METOJI0B 00pabOTKH IKCIEPUMEHTAIBHBIX TaHHBIX.
®opMHUPOBAHUE YMEHUI:

HCIOJIb30BaTh MATEMAaTHYECKUH S3bIK U MATEMATUYECKYIO CHMBOJIMKY HpPHU PEIIEHUH NPAKTUYECKHX
3a1ay;

MCTIOh30BaTh MaTEMaTHUECKHUE METOIBI M MOJICIIH IIPH PEIICHUH MPOPEeCCHOHAFHBIX 3a/1a4;
MPOBOIUTH aHAIN3 (QYHKITHIA;

pemaTh YpaBHEHHS M CHUCTEMBI Ju(QepeHINaTbHbIX YPaBHEHUH NPUMEHUTEIHHO K pPeajbHBIM
[IPOLIECCAM;

HCIOJb30BaTh AHAIUTUYECKHE U YHUCIEHHBIE METOJAbl PEIICHUs anreOpanyeckKux U OOBIKHOBEHHBIX
nuddepeHnranbHbIX YPaBHCHHI;

IPUMEHSATH BEPOSTHOCTHO-CTATUCTUYECKUH MTOJIXO/] IPU PEIIEHNN TEXHUYECKUX 3a/1a4;

UCIOJIb30BaTh MAaTEMaTHUECKUE METOABI M MOJIETH B TEXHUUYECKUX MTPUIIOKEHUSX;

00pabaTeIBaTh YMIIUPUIECCKHIE U IKCTICPUMEHTAIILHBIC JTAHHBIC.

DopMUPOBAHNUE HABBIKOB!

MCIIOJIb30BaHM MAaTEeMAaTUYECKOTO ammapara, HeoOXOJUMOTo JUIsl U3ydeHUs APYyTruxX (yHIaMEHTAIbHBIX
TUCIUILUINH, CTICIIKYPCOB, a TaKXe /Ui paboThl C COBPEMEHHOM HAyYHO-TEXHUYECKON JINTEPATyPOii;
MPUMEHEHHUS] METOI0B MAaTEeMAaTHYECKOr0 aHAJIN3a MIPU PelIeHUH NMPpodecCuoHaIbHbIX 3a/1a4;
UCIOJIb30BaHMsI METO/I0B AaHAJTUTUYECKOM FreOMEeTpUHN NpU PELICHUH MPO(ECCHOHANbHBIX 33/1a4;

pEeLIeHUs] YUCICHHBIMH METOAaMU cucTeM AuddepeHnanbHbIX U anredpandecKux ypaBHEHHIA;

IPUMEHEHUSI METOAOB TEOPHHM BEPOATHOCTEH M MAaTEMaTHYECKOH CTAaTUCTHKH;? HCIIOJIB30BaHUS
MaTEeMAaTHYECKUX, CTATHCTUYCCKUX M KOJMYECTBEHHBIX METOJIOB PEIICHUS THUTIOBBIX MPO(ecCHOHATHHBIX
3a1ad;

HCITI0JIb30BaHUS ONEPALMOHHOTO METOA MPHU PELICHUN TPUKIAJHbIX 3a/1a4;
OpraHM3alM{ BBIUYMCIUTEIBHBIX SKCIIEPUMEHTOB B 00J1aCTH MPO(HeCCUOHATBHOMN IEATEIbHOCTH;

MOCTPOEHUSI MaTeMaTH4YEeCKOM MOJEeNIM THUIOBBIX NPO(PECCHOHANBHBIX 3a7lad U CofAepKaTeabHOU
WHTEPIPETALUH TOJTYYEHHBIX PE3yIbTaTOB.




1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

— MaremaTtnueckue OOBEKTHI(MATPHIIBI, BEKTOpa, TE€OMETpHYECKHe o00pasbl, (YHKIUH OJHOM U
HECKOJIbKHX I1€PEMEHHBIX, M0CIIe0BaTEIbHOCTH, psAbl, AUddepeHnanbHble ypaBHEHNS);
— Omnepauun Hajg OOBEKTAMU U XapaKTEPUCTUKU OOBEKTOB (Npelel, HENPEephIBHOCTb, OINEpaliU
i QepeHInpoBaHNs U HHTETPUPOBAHHS, SKCTPEMYMBI U T.11.);
— OCHOBHBIE MaTEeMaTHYECKHE METO/IbI HCCIIEIOBAHUS OOBEKTOB;
— MaTtemaTiHuecKue MOJIeNIN TUITOBBIX PO(ECCHOHAIBHBIX 3aa4;
— Crioco0b!I (popManu3anuy peaabHbIX (U3UUECKUX SBICHUI;
— OCHOBHBIE OHATHS U METO/Ibl TAPMOHUYECKOT'0 aHAIIN3A;
— OCHOBHBIE OHATHSI U METOJIbI TEOPUHU (PYHKIMH KOMIIJIEKCHOTO NIEPEMEHHOT0;
— OCHOBHBIE OHATHSI U METO/IbI ONIEPALMIOHHOI0 UCUUCIICHUS;
— OCHOBHBIE OHATHSI U METOJIbl TEOPUU BEPOATHOCTEH U MaTEMATUUECKOM CTATUCTUKH.

1.3. BxogHsblie TpeOoBaHus
|He MIPEeTyCMOTPEHBI

2. [Inanupyembie pe3yJbTaThl 00yYeHHS 10 JUCHMILIMHE

WNnpukarop nocTmxeHus
K Wunexc TlnanupyemeIe pesy IbTarbl KOMIIETEHLIUH, C KOTOPBIM Cpencrtsa
OMICTEHIA HHAUKATOpa 0?33;3‘;“;;;?“;?:;;&‘;6 COOTHECEHBI TUIAaHUPYEMBIE OLICHKU
’ ’ pe3yibTaThl 00y4YeHUs




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
METOAbI JTUHENHOHN 1
BEKTOPHOM anreopsl;
OCHOBHbBIE TOHATHUS
AQHAJIMTUYECKON reoOMeTpUH
Ha IJIOCKOCTH U B
IPOCTPAHCTBE MpaBUJia U
METO/Ibl BBIYUCIIEHHS
[pPEICIIOB,

g depeHnpoBanus,
OCHOBHBIE METOBI
rccienoBaHus QyHKIUH
OJTHOM MepEeMEHHOM C
MOMOILIBIO TPOU3BOJHON
METO/Ibl UHTETPUPOBAHUS
(GYHKITMH OTHOM
[IEPEMEHHON NIPaBUIIa U
METOIBI

g depeHInpoBaHUI
(YHKIMI HECKOJIBKHX
[EPEMEHHBIX OCHOBHbIE
TUIIbI OOBIKHOBEHHBIX
nudhepeHITnaTbHBIX
YpPaBHEHUI METOABI
VICCIICTOBAHUSA PSIIOB HA
CXOAMMOCTbD U PA3II0KECHUS
¢ynkmii B psaasl Telnopa u
MakJiopeHa MoHsATHe
IBOMHBIX, TPOWHBIX U
KPUBOJUHENHBIX
UHTETPAJIOB OCHOBHBIE
MOHSITHUS TEOPUH T10JIS
METO/TBI

g hepeHInpOBaHus U
UHTETpUPOBaHUS DYHKIIUI
KOMIUIEKCHOT'O TIEPEMEHHOTO
METO/]Ibl OIIEPALIIOHHOTO
UCYUCJIEHUS OCHOBHBIE
HOHATHUS U TEOPEMBI TEOPUU
BEPOSATHOCTEN H
MAaTEMaTHYECKON
CTaTUCTUKU

3HaeT TeopHI0, OCHOBHBIE
3aKOHBI U METOJIBI B 001aCcTH
€CTECTBEHHOHAYYHBIX U
OOIIEMHKEHEPHBIX
JTMCLUTUINH.

DK3aMeH

OIIK-1

1J1-20TIK-1

YMeEeT:BBIIOIHATE JCHCTBHUSI
HaJl MAaTPUIIAMH U
BEKTOpaMHU, UCCIIEIOBATh
CHUCTEMBI JIMHEHMHBIX
anrebpandeckux ypaBHEHUH,
peraTh 3aJa4n
aHAJMTHYECKON TEOMETPHH;
nudepeHnrpoBaTh

YMeeT MPUMEHATh METO/IbI
MaTeMaTHYECKOTO aHaIn3a U
MOJICJIIMPOBAHUS IS
PCUICHUA MHXKCHCPHDBIX 3a/1a4
MpoQeCCUOHATTLHOM
JCATCIIBHOCTH.

TecT




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

(YHKINIO, HAXOAUTh
HanOoJblee 1 HaUMEHbIIIEe
3HaYeHHE (PYyHKIUH,
HCcCIenoBaTh (QYHKIUIO
OJIHOM JAEUCTBUTEIBHON
NepEMEHHOW; HAXOJUTh
OTIpe/IeJICHHBIE U
HEOIpeIeTICHHBIE
WHTETPAJIbl; HAXOIUTh
MIPOU3BOIHBIE, SKCTPEMYMBI
(YHKIMI HECKOJIBKHIX
[EepPEeMEHHBIX; UCCIIET0BATh
YHCIIOBBIE U
(YHKIMOHANBHBIC PSABI HA
CXOJIUMOCTb; HAaXOIUTh
TIBOWHBIE, TPOMHBIE 1
KpUBOJIMHEHHBIC MHTETPAJIBI;
BBIUMCIISITH OCHOBHBIC
XapaKTePUCTUKH CKAJISIPHBIX
1 BEKTOPHBIX NIOJIEH; peliaTh
3a/1a4M U3 pas3zesia Teopun
(YHKIUH KOMIUIEKCHOTO
HEPEMEHHOTO; BEIYUCIIATD
BEPOSTHOCTH COOBITHH,
HAXOIHUTh 3aKOHBI
pacrpeieNeHus ; IPUMEHSTh
npeobpazoBanue Jlamnaca
TUIS peILeHUs
nudhepeHInaNIbHbIX 1
UHTErpo-
nudhepeHITnaTbHBIX
YpaBHEHMUII.

OIIK-1

WJ1-30TIK-1

Bnageer HaBbIKamMu
pelieHus anreOpanyeckux
ypaBHEHUH, HaBbIKAMU
pelIeHus 3a1a4 1o
AHAJIMTUYECKON T'€OMETPHH;
HaBBIKAMH HCCIICIOBAHUS
(YHKIIH ¢ TOMOIIIBIO
[MPOU3BOAHON MEPBOTO U
BTOPOTO MOPSAIKA;
HaBbIKaMM pEILIeHUs 3a/1a4
U3 Pa3/IeoB
mdGepeHITNATBHOTO H
WHTETPAILHOTO NCYHCIICHHS,
HaBBIKAMH [TOCTPOCHUS
MaTeMaTUYEeCKON MOJIEIH

Brnaneer HaBbIKaMu
TECOPETUUECKOTO U
HKCIIEPUMEHTATLHOTO
HCCIEN0BAHNA O0BEKTOB
nmpodeccuoHaIbHON
IEeATEILHOCTH.

PacueTHo-
rpaduaeckas
pabota




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00y4eHUs
THUTIOBBIX
npodeccroHaIbHBIX 3aJ1a4;
METOJJaMH PEIICHUS
OOBIKHOBEHHBIX
g depeHInanbHbIX
YpaBHEHUI; METOIaMH
peleHns 3a1a4 U3 pas3/ieioB
TEOPUU PSAZOB, TEOPUH OIS
Y TAPMOHUYECKOTO aHAIIN3a;
METOJIaMH BBIYHCIICHHS U
MIPUIOKEHUS JBONHBIX,
TPOMHBIX U KPUBOJIUHENHBIX
WHTETPaJioB; AJITOPUTMaMU U
HaBBIKAMH PELICHHUS 33/1a4
U3 pa3/esioB TEOPUU
(YHKITH KOMITIEKCHOTO
MMEePEMEHHOTO U
OTIEPAIIMOHHOTO
MCYUCJICHUS; OCHOBHBIMU
METOJIaMH pelIeHuUs 3a71a4
TEOpUU BEPOSITHOCTEH U
CITy4alHBIX COOBITHIA.
3. O0bem U BUABI Y4eOHOI padoThI
Pacnpenenenne
o Bcero 10 CEMEeCTpaM B Jacax
Bun yuebnoit paboTsl
4acoB Howmep cemectpa
1 2 3 4
1. IIpoBeaenue yueOHbBIX 3aHATUH (BKJIIOUYAs IPOBEIC- 314 80 90 72 72
HUE TEKYLIEro KOHTPOJIS yCIeBaeMOCTH) B (hopMe:
1.1. KonTakTHas aynuTopHasi paboTa, u3 HUX:
- nexuuu (JI) 112 32 32 24 24
- maboparopusie paboTsl (JIP)
- IPAKTUYECKUE 3aHATUS, CEMHHAPHI U (MJIH) ApYyTrHe 186 44 54 44 44
BHJIBI 3aHATHI cemuHapckoro Tuna (113)
- KOHTpOJIb camocTosiTenbHoi padoTsl (KCP) 16 4 4 4 4
- KOHTPOJIbHAs paboTa
1.2. CamocTositenbHas padora ctyaentoB (CPC) 370 100 90 108 72
2. [IpomexxyTOoUHas aTTecTanus
DK3aMeH 72 36 36
JnddepennmpoBanHbIi 3a4eT 18 9 9
3auer
Kypcogoit mpoexr (KIT)
Kypcogas pa6ota (KP)
OO11ast TpyT0EMKOCTh JTUCITUTUINHBI 756 216 180 216 144




4. Coaepxxanue IMCUUNIMHBI

Hawnmenosanue pa3aciioB JUCHUIIIIMHBI C KPATKUM
coJiep)KaHUuEeM

O06beM ayTUTOPHBIX
3aHSTHUI 110 BUAM B 4acax

O0BeM
BHEAYyIUTOPHBIX
3aHATHUN 110 BUIAM
B yacax

1 | gap | m

CpPC

1-i1 cemecTp

JIunelinas anre6pa

16

Tema 1. Matpuisl. OnpenenuTent.
Tema 2. CrcTeMbl TMHEHHBIX anreOpandeckux
YpaBHEHUI.

BekropHas anrebpa

18

Tema 3. BexTopHble BenmnunHbl. JInHelHBIE oniepanum
HaJl BEKTOpaMH.
Tema 4. Henuneitnbie onepanuu HaJl BEKTOpamH.

AHaTUTHYECKasi TeOMETPHs

30

Tema 5. YpaBHEeHME IMHUU Ha IIIIOCKOCTH.
Tema 6. YpaBHEHUS IUIOCKOCTH, IPSIMOK B
[IPOCTPAHCTBE.

Tema 7. Kpuble Broporo nopsika.

BBejieHre B MaTeMaTHYECKHIA aHAITU3.
JluddepennmanbHoe HcUrcieHne GyHKINH 0THON
[MepEMEHHOMN

14 0 22

36

Tema 8. [Ipeaen uncioBoil mociaea0BaTeTLHOCTH.

Tema 9. [Ipenen u HENPepHIBHOCTD PYHKIMNA OJTHOM
[IEPEMEHHOM.

Tema 10. [IponsBoanas ¢GyHKIMI OAHON IEPEMEHHOM.
Tema 11. uddepennuan. OcHOBHBIE TEOPEMBbI

¢ depeHInanbHOT0 HCUYUCIICHUS.

Tema 12. UccnenoBanue GyHKINUNA OHON IEPEMEHHOM.

NTOI'O no 1-my cemectpy

32 0 44

100

2-# cemecTp

WuTerpansHoe ucunciaeHne QyHKINH 0aHOM
rnepeMeHHoM. KoMmriekcHbie uyncna u JeHCTBUS Haj
HUMHA

12 0 22

40

Tema 13. HeonpeneneHHbIH HHTETpaL.

Tema 14. Knaccbl uHTErpupyemMbIx (pyHKLINH.

Tema 15. OnpeneneHHblil HHTETpa.

Tema 16. ['eomeTprueckne u HpU3NIECKUE IPHITIOKCHUS
ONpeAEICHHOI0 UHTErpaIa.

Teopust pyHKUNN HECKOIBKUX NTEPEMEHHBIX

22

Tema 17. @yHKIIMN HECKOJIBKUX MTEPEMEHHBIX. YacTHBIE
MPOM3BOHbBIC (DYHKIIMH HECKOJIBKUX NTEPEMEHHBIX.
Tema 18. DxcTpeMyMsbl (DyHKINH HECKOIBKUX
[EPEMEHHBIX.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI JIP

I13

CPC

Jluddepennmanpablie ypaBHEHHS

12 0

22

28

Tema 19. JIuddepeHnmanbable ypaBHEHUS MTEPBOTO
nopsiaka, muddepeHnranbHbIe YpaBHEHNUS,
TOTTyCKAIOIIHE MOHMKEHUS TMTOPSIKA.

Tema 20. JIuneitapie quddepeHITnaIbHbIE YPABHEHHUS
BBICIIMX MTOPSIIKOB.

Tema 21. Cuctemsl qudepeHITHaTEHBIX YPaBHEHH.
BapuanronHoe NCUNCIICeHNE ¥ ONTHMATBEHOE
yIIpaBIICHHE.

NTOI'O no 2-my cemecTtpy

32 0

54

90

3-ii cemecTp

WuTerpanbHoe ncurciaeHue QyHKIUH HECKOIbKUX
MEePEMEHHBIX

12 0

22

46

Tema 22. J[BoitHOM HHTETpAI.
Tema 23. TpoiiHoil HHTETpaJL.
Tema 24. KpuBoJIMHEWHbBIE HHTETPAJIBI.

Teopust monst

30

Tema 25. CkansipHoe nose.
Tema 26. BekTopHoe moe.

Psiner

16

32

Tema 27. UucnoBble psiibl. 3HAKOIIEPEMEHHBIE PSIBL.
Tema 28. CreneHHble psAabpl. DyHKINOHAIBHBIE PSIIBI.
Tema 29. Paznokenne GpyHKIMI B TPUTOHOMETPUYECKHUI
pan Oypbe.

NTOI'O no 3-my cemecTpy

24 0

44

108

4-i1 cemecTp

Teopus QyHKIMI KOMIUIEKCHOTO IMTEPEMEHHOTO

10 0

16

26

Tema 30. KommmekcHble unca.

Tema 31. yHKIIMN KOMIUIEKCHOTO MIEPEMEHHOTO.
Tewma 32. MaTerpupoBanne GyHKITMH KOMIUIEKCHOTO
[MepEeMEHHOTO.

Tema 33. Paan1 B KOMITJIEKCHOM TNIOCKOCTH.

Tema 34. BeraeTsl.

OnepamoOHHOE UCUHUCIICHUE

10

Tema 35. IlpeoOpazoBanue Jlamnaca.

TeOpI/Iﬂ BepOHTHOCTeﬁ 1 MaTéMaTu4dCCKasa CTaTUCTHUKA

12 0

22

36

Tema 36. [IpenMeT Teoprn BEpOSITHOCTEH.

Tema 37. MeTo bl BEIYUCIICHHS BEPOSTHOCTEH.

Tewma 38. IloBTOpEHNE HCTIBITAHU.

Tema 39. CnyuaiiHble BEJIUYUHBL.

Tema 40. 3ajaun MaTeMaTHUYECKONH CTATUCTHKU.
Craructuyeckre OlIEHKU apaMeTPOB PACTIPECIICHHUS.
O0paboTKa HIKCIEPUMEHTAIBHBIX TaHHBIX. DJIEMEHTHI
TEOPUU HAJICKHOCTH.

UTOI'O no 4-my cemectpy

24 0

44

72

NTOI'O no nucuuiuinge

112 0

186

370




TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

HN;'; HanMeHoBaHUe TeMbI NIPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS

1  |Beruucnenue onpenenureneid. CnokeHne, yMHOKEHUE MaTPHL, YMHOKEHUE MaTPHUIIbI HA YHCIIO.
Haxoxnenue panra matpuisl. Haxoxenue oOpaTHON MaTpUIbL.

2 |Pemenus cucTteM JIMHEHHBIX anreOpandeckux ypaBHeHui (MeTtogom Kpamepa, ['aycca, oOpaTHoi
MaTpPHULIBI).

3 |BwImosiHEHUE JTUHEHHBIX OTepaIiii Haj BeKTopamu. PaznmoskeHne BekTopa 1mo 0asucy.

4  |BpluucieHue CKaIsSIpPHOTO, BEKTOPHOI'O U CMEUIAHHOTO MPOU3BEIEHUSI BEKTOPOB.

5  |[HaxoxkaeHue yria Mexay IByMs NPsSMBIMH Ha IIIOCKOcTH. [IpoBepka ycioBusl apajiieIbHOCTU U
[EePIEHANKYIAPHOCTH MPSMBIX. BeIYMCiieHne pacCTOSHUS OT TOYKH JI0 MPSIMOH.

6  |Bolumciienue yria Mexay IUIOCKOCTSAMU. PerieHue 3a7a4 Ha B3aMMHOE PAcofiOKEHHE MPSMOM U
[JIOCKOCTH B MPOCTPAHCTBE, B3aUMHOE PACIIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE.

7  (llpuBeaeHME KPUBBIX BTOPOTO MOPsAKA K KAHOHUYECKOMY BHITY.

8  |BwiumcieHue npenesia YUCIOBOM MocienoBaTebHOCTH. [I[prMeHEeHe OCHOBHBIX TEOPEM O
rpeaenax.

9  |Bberuucnenue npezaena GyHKINH OAHOM epeMeHHON. PackpriTie mpocTeimmx
HeonpenenéHHocTel. CBeieHNe MPeAeioB K 3aMedaTeNbHbIM U Beluucienne ux. [Iposepka
(GYHKIIMH Ha HEPEPHIBHOCTD, HAXOKJCHUE TOYEK Pa3pbiBa (PYHKIINU.

10  |BprunciieHre MPOU3BOIHOMN CIIOXHOW (PYHKITHH, HESIBHOM U MTapaMeTpUUYECKON (yHKIINH.
Jlorapupmuueckoe auddepeHpoBanme.

11 |Haxoxnenne muddepenmmana GyHknn. Beraucienne mpeaenos ¢ MOMOIIBIO TpaBuiia
JlonmTans.

12 |MccnenoBanue QyHKIMIA U TOCTpOeHUE ee rpaduka.

13 |HaxoxmeHue HeolpeIeIeHHbIX HHTETPAJIOB, UCTIOIB3YsI TAOIUIIBI MHTETPAJIOB K OCHOBHBIE
METO/bl MHTEIPUPOBAHU: 3aMEHa MIEPEMEHHON, MHTErpUpOBaHue Mo YacTsaM. IHTerpupoBanue
npobei, cofepKaluxX KBaJpaTHbIN TPEXWIECH B 3HAMEHATeJIe.

14  |MuTerpupoBaHue IpOOHO-pallMOHATIBHBIX (PYHKIUH, TPHTOHOMETPUYECKIX, HEKOTOPBIX
MppALMOHATbHBIX BBIPAKCHHA.

15 |HaxoxmeHue onpene’eHHbIX HHTETPAJIOB U HECOOCTBEHHBIX HHTETPAJIOB.

16 |[IpumeHeHuUE ONpeeIeHHOT0 MHTErpaia /Ui BEIUMCICHUS TUIoIaaeii, 00beMOB Tel, JJIMH IyT
KPUBOM, IIIOIIa1eii MOBEPXHOCTHU TEJ BPALIEHMSI, MACChl, MOMEHTOB MHEPLINH, LIEHTPOB TSKECTU
[JIOCKUX TE€J, CTATHYECKUX MOMEHTOB TUIOCKUX TEJI.

17 |HaxoxnaeHue o01acTH ONpeieeHus U IOCTPOCHUE FEOMETPHUYECKOT0 H300pakeHue (DyHK-LIUH
HECKOJIBbKHX IepeMeHHbIX. JnddepennnpoBanre GyHKINN HECKOIbKUX NEPEMEHHBIX.

18 |HaxoxpaeHue 3kcTpeMyMoB (YHKIIMI HECKOJIbKHX NepeMeHHbIX. HaxoxkieHue kacateabHON
MJIOCKOCTH U HOPMaJId K IOBEPXHOCTH

19 |PemeHue HHTETPUPYEMBIX TUTIOB MU GEepeHIIMANbHBIX YpaBHEHHH ITepBoro mopsiaka. Pemenue
Qg depeHInaNbHbIX YPaBHEHHH BBICIINX MOPAIKOB, TOMYCKAIOIUX MOHMKEHHE CTETICHH.

20 [PemieHne OAHOPOAHBIX U HEOAHOPOIHBIX JTMHEHHBIX AU(PepeHIINaTbHBIX YPAaBHEHUN C
MOCTOSTHHBIMU K03()(pHIIMEHTaMH CO CTIelMalbHOM MPaBOM YacThIO.

21 [Pemenue cucteM OOBIKHOBEHHBIX MU((HEpEeHIINATBHBIX yPaBHEHHH.

22 |BpluuciieHUe IBOMHOIO MHTErpaja B MPSIMOYTOJIBHBIX U MOJSPHBIX KOOPIMHATAX.




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.

23  |BelunciieHne TpOMHOIO MHTErpajia B pa3InuHbIX CUCTEMaX KoopauHaTt. [IpuiioxeHust TpoitHOTo
WHTErpasa.

24 |Boluncnenue kpuBoiauHeHbIX uHTerpaios I u Il pona.

25 |HaxoxxaeHue XapaKTepUCTUK CKAJSPHOTO MOJI.

26 |HaxoxxaeHue MHTErpalbHBIX U JIOKAJIBHBIX XapaKTEPUCTUK BEKTOPHOTO TOJISI.

27 |UccnenoBaHue HAa CXOAMMOCTb YHCIIOBBIX PAZOB C IOMOILBIO JOCTATOYHBIX IPU3HAKOB
CXOJIMMOCTH PSIJIOB C TIOJIOKUTEILHBIME WICHAMHU: TEOPEM CpaBHEHUs, mpu3Haka J{anambepa,
WHTETPAILHOTO U paauKaibHOTO pru3HakoB Komm. MccnenoBanue Ha aOCOMIOTHYIO M YCIIOBHYTO
CXOJUMOCTb 3HAKOTIEPEMEHHBIX PSJIOB.

28 [Haxoxxaenue o0xacTu CXOAUMOCTH (QYHKIIMOHATIBHOTO psaja. OThICKaHHE WHTEpBaja, paanyca u
001acTu CXOAMMOCTHU CTENEHHOTO0 psfa. [IpuMeHeHue creneHHbIX psAA0B K NPUOIHKEHHBIM
BBIYHCIICHUSM.

29 [Paznoxenue QyHKIMH B psig Pypse.

30 |BoimosiHeHUE ACUCTBUIM C KOMIUIEKCHBIMUA YUCIIAMH.

31 |IuddepennupoBanre GyHKIINA KOMITIEKCHOTO apryMEHTA.

32 |AnTerpupoBanue QyHKIMH KOMIUIEKCHOTO apryMEHTa.

33  |Paznoxenne pyHkiuu B panasl Teiinopa u Jlopana.

34 |[IpuMeHEHHE BBIYETOB K BHIYUCICHHUIO HHTETPAJIOB.

35 |[Ipumenenue npeobpazoBanus Jlammaca.

36 |[IpumeHeHHE KIAaCCHUECKOIro ONpeIeiIeHUs] BEPOATHOCTH K PEIICHHUIO 3a/1a4.

37 |[IpumeHeHue GOPMYIIBI TOTHON BEPOSATHOCTH.

38 |Cxema ucnbitanuii bepaymu. [Ipubnmxennsie popmynsl B cxeme bepryim.

39 |BbluncineHHe YUCIOBBIX XapaKTEPUCTUK CIyYailHbIX BETUYHH.

40 |[locTpoeHue MoaUroHa U rucTorpaMmsl. [IpoBepka cTaTUCTUUECKUX THUIIOTES.
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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.

[Ipu nmpoBeneHun y4eOHBIX 3aHITUIH UCIIONIB3YIOTCS HMHTEPAKTUBHBIC JIGKIIUH, TPYIIIOBBIE JHCKYCCHH,
TPEHUHTH.

5.2. MeTtoguueckue yKazaHusl JJisl 00y4aOUIMXCS M0 U3YYEHUI0 TUCIATITHHBI

I[Ipy w3yyeHWM  AUCIUIUIMHBI  OOYYarOMIMMCS  IEJIeCO00pa3sHO  BBIMOJHATH  CIICAYIOIIHNEC
PEKOMEHIAIUH:

1. I3ydenue y4eOHON TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMaTHYECKH.

2. Tlocme wu3y4yeHus Kakoro-nubo pasfgena MO y4eOHMKY MM KOHCIEKTHBIM —MaTepuanam
PEKOMEH/1y€eTCsI IO TTaMSITH BOCTIPOM3BECTH OCHOBHBIE TEPMHHBI, OIPEIENICHNS, IOHATHS pa3ziena.

3. Ocoboe BHUMaHNE CIEAYET YACTUTh BBHIIIOIHEHHIO PACU€THO-TpaUIecKuX paboT MO N3ydaeMoMy
pasneny. [loaroroBke K TECTUPOBAHUIO 1O Pa3Jey.

4. Bca TemaTuka BOIPOCOB, U3Yy4aeMbIX CaMOCTOSITENBHO, 33[a€TCAd Ha JICKIMAX IPENOoJaBaTENEM.
VM e 1aroTcs UCTOUYHUKY (B MEPBYIO OYepeab BHOBb M3JaHHbIE B IEPUOANYECKON HAYYHOM JIUTEpaType)
U151 O0JIee 1eTaabHOTO MOHUMAaHUS BOIIPOCOB, 03BYUEHHBIX Ha JICKIUH.

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 : 20
yaeOHOoe ocodue. M3a. ctep. Mocksa : Anbsiae, 2024. 432 c.

2 bepman I'. H. CO0pHUK 33124 10 KypCy MaTEMaTHYECKOT0 aHaIM3a. 31
Perenre THIMYHBIX U TPYAHBIX 3a/1a4 : yueOHOe nocodue. 3-e u3l., crep.
Cankr-IletepOypr : Jlanb, 2007. 604 c.

3 bepman I'. H. COopHHEK 3a/1a4 110 KypCy MaTeMaTHYECKOTO aHAJIH3a. 218
Pemrenyie THMMYHBIX M TPYAHBIX 3a/1a4 : ydeOHoe nmocooue. CaHKT-
[TetepOypr : Jlans, 2005. 604 c.
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['mypmaH B. E. PyKoBOICTBO K PEIIEHHUIO 33134 II0 TEOPUH BEPOSATHOCTEH
1 MaTeMaTUYEeCKON CTaTUCTHKE : yueOHOe rmocobue /i OakaiaBpuara u
cneuuanurera. 11-e uzz., nepepad. u non. Mocksa : FOpaiit, 2019. 406 c.
25,44 ycn. ned. 1.

30

['mypman B. E. Teopus BeposTHOCTEN N MaTeMaTHYECKasl CTATUCTHKA :
yaeOHUK 1715 By30B. 12-e u3n. Mocksa : FOpaiir, 2022. 479 c. 29,94 ycon.
rned. J.

20

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

48

Wnbun B. A., [To3usk O. I'. AHanmuTHYecKas TeOMETpus : YICOHUK IS
BY30B. 6-¢ u3., ctep. Mocksa : ®uszmarnut, 2002. 240 c.

92

Wnbun B. A., [To3usik O. I'. AnanuTnueckas reoMeTpus : y4eOHUK JUis
BY30B. 7-€ u31., crep. Mocksa : @uzmatiut, 2006. 223 c.

11

Wnbun B. A., [To3usik O. I'. Jluneitnas anre6pa : y4eOHUK U1 BY30B. 5-€
u3a., crep. Mocksa : @uszmarnut, 2002. 317 c.

263

10

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

11

Kpacnos M. JI., Kucenes A. 1., Makapenko I'. . ®ynknun
KOMIUIEKCHOTO epeMeHHOoT0. OrnepaloHHOe ucurciieHue. Teopus
YCTOMYMBOCTH : 33[]a4M U YIIpaKHEHUS. 2-€ U3, nepepad. u nomn. Mocksa
: Hayka : ®usmarnur, 1981. 303 c.

41

12

[MuckynoB H. C. TuddepennnanbHoe 1 HHTETpaIbHOE ncYrcaeHus. T. 2.

Mocksa : Uaterpan-Ilpecc, 2007. 544 c.

267

2. lonoTHUTeIbHAS JIUTEPATYpa

2.1. YueOHble U HAYYHbIe U3JaAHUS

bepmant A. @., ApamanoBuu U. I'. Kpatkuii kypc MaTeMaTH4eckoro
aHanmM3a : y4eOHUK /U1 By30B. 12-e u3., crep. Cankr-IlerepOypr : Jlanb,
2005. 736 c.

30

byrpos 4. C., Hukonbsckuii C. M. Beiciias matemaruka. T. 3:
Juddepennmansasie ypaBHeHus. Kpatasle naterpansl. Psaasl. @yHknum
KOMITJIEKCHOT'O TTlepeMeHHoro. Mocksa : Jpoda, 2003. 511 c.

130

Bricimast matemaTuka. Jngdepennmansasie ypaBHeHus. Kpataeie
nHTerpaisl. Psiipl. @yHKIMHM KOMIUIEKCHOTO IepeMeHHOro. Mockaa :
[Opaiir, 2016. 288 c. 18 ycu. ney. 1.

Briciias matemaruka. T. 1: DneMeHTH InHEHHON anreOpsl U
aHanuTHYecKol reomeTpuu. Mockga : Jlpoda, 2005. 284 c.

30

Briciras matemaruka. T. 2: JluddepennnanbHoe 1 HHTETPAIbHOE
ncuncienne. Mocksa : Jlpoda, 2005. 509 c.

23

Kpacunos M. JI., Kucenes A. U., Makapenko I'. . Onepanrionnoe
ncunciaeHue. Teopus yCTOHUMBOCTH : 33Ja4X U IPUMEPHI € OJIPOOHBIMU
pemeHnsMHU yaeOHoe mocodue Jutst BTy30B. 5-¢ u3a. Mocksa : JIubpokom,
2013. 175 c.

80

Kypc nuddepennmanbHoro 1 uaterpaibHoro ucuuciaenus. T. 1. Mocksa :
®usmatiut, 2001. 679 c.

48

Kypc nuddepennmanbHOTo 1 HHTETpasibHOTo neuncieHus. T. 2. Mocksa :
®mmatiut, 2001. 863 c.

42

Kypc nuddepennmanbHOT0 1 HHTETpasibHOTo neuuncieHus. T. 3. Mockasa :
®Ommatiut, 2002. 727 c.

45

10

[IpaxTrkym no Beiciieit Mmarematuke. T. 1. Mocksa : Dxemo, 2006. 575 c.

11

[IpakTukym no Beicuield Marematuke. T. 2. Mocksa : Dkxcmo, 2006. 511 c.
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2.2. llepuonnueckue u3aaHus

| He ucnons3yercs |

2.3. HopmaTUBHO-TeXHUYeCKHeE U3TAHUS

| He ucnone3yercs |

3. MeTounquKne YKazaHus AJd CTYACHTOB 110 OCBOCHUIO JTUCHUIIIMHBI

| He ucnons3zyercs |

4. YueOHO-MeTOAHYECKOE 00ecnieYeHre CAMOCTONATeIbHOI padoThI CTy/AeHTa

1 bparuna H. A., CaBoukuna A. A. Ilpenens! mociienoBaTebHOCTEN U 4
byHKIMii : yuebHO-MeToanueckoe mocoodue. [lepms : TII'TY, 2010. 61 c.

2 ['ycapenko E.JI., Maiizenec C.b. BekropHas anreOpa : yaeOHO- 36
MeToanueckoe nocodue. [lepms : [II'TY, 2006. 61 c.
3 Kynteimesa JI. M., IlepBaguyk B. 1., CeBogun M. A. Matematudyeckuit 24

aHaJIM3 B 33Ja4axX U YIPAKHEHHSX : y4eOHO-METOANYECKOe 1ocodue.
[lepms : ITHUITY, 2013. 171 c. 10,75 ycn. ney. 1.

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

5 CwumpmisieBa T. B. Marematuka. Jlnneiinas anredpa, BEKTOpHas anreodpa, 99
aHATMTHYECKAast TEOMETPHS : ydeOHOe MocoOue I BY30B. 2-€ U31I., CTEP.
[lepmsb : ITHUITY, 2012. 162 c. 10,25 ycu. ney. 1.

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

7 CMmemuisieBa T. B., Pekka E. 10., @enoceesa O. A. MaTeMaTHKa. 88
JluddepennmanbHbie ypaBHEHUS : yaeOHOE Tocodue 1iist By30B. [lepmb :
[THUITY, 2017. 114 c. 7,25 ycu. niey. 1.

8 Teopust GyHKIMI KOMIUIEKCHOTO IIEPEMEHHOTO : yueOHOoe mocodue s 58
BTYy30B / Koctna E. B., Mopo3zosa E. A., [Tnakcuna B. I1., ®enoceesa O.
A. Iepms : TITTVY, 2011. 202 c.

9 TecToBbIe 3a/1aHuUs 110 Kypcy BbIciiel MmateMatuku. Y. 1: JInneiinas 15
anrebpa. BekTopnas anrebpa. Ananutuueckas reomerpus. [lepms :
[THUITY, 2020. 120 c. 7,5 ycn. mey. 1.

10 TecToBbl€ 3a1aHus IO Kypcy Beiciiell MmaTeMaTuku. Y. 2: Teopus 15
npenenoB. [IpousBonnas u nupdeperunan. OCHOBHbIE TEOPEMBI O
nuddepennmpyembix pyHkiusax. Mccneqoanve moseeHus QyHKIIHA.
[Tepms : ITHUITY, 2021. 99 c. 6,25 ycu. niey. 7.

6.2. DieKTPOHHAsA Y4e0HO-METOAMYECKAS JIUTEPATYypPa

HocTynHoCTh
(cets UnTEpHET /
HanmenoBanue Ccblika Ha
Br urepatypel pa3paboTku UH(OPMAIIMOHHBII pecypc JIOKAJIbHAA CCTh,
aBTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)
JloTIOJIHUTEIbHASL  [AHATUTHYECKAs TEOMETPHS : http://elib.pstu.ru/Record/RU|nokanbHas ceTb;
uTepaTypa yaeoHOoe ocobue / B. I1. PSTUbooks136980 ABTOPU30BaHHBIN
[lepBaguyk [u ap.]. - [lepms: Uzn- TOCTYTI
Bo [II'TVY, 2007.
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

JlonotautenbHas |[bepman . H. COopauk 3amad mo  |http://elib.pstu.ru/Record/RU|nokanbpHas ceTh;
nmuTeparypa Kypcy mareMmatudeckoro ananuza : [PNRPUelib2674 ABTOPU30BAHHBIN
yueoHoe nocooue / I'. H. bepmas. - TOCTYTI
CanxTt-IleTepOypr: IIpodeccus,
2008.
lononnutenbHas |BaneeBa P. @. ®yHkumn http://elib.pstu.ru/Record/RU|nokanpHas cetsb;
nTeparypa KOMIUIEKCHOI'O IIEPEMEHHOTO U PNRPUelib4379 aBTOPHU30BaHHBIM
ornepanuonHoe ucurcienue / P. @. OCTYI
Baneesa, P. X. Criunipina. - [lepms:
W3narensctBo ITHUITY, 2016.
Jlonomaurenpras |Knerenuk J{. B. COopHuk 3ana4 1o |http://elib.pstu.ru/Record/RU|mokansHas ceTh;
nmuTeparypa AHAJTUTUYECKOW F€OMETPHH : PNRPUelib2275 ABTOPU30BAHHBIM
yueOHOe TTocooue st BTy30B / J1. TOCTYTI
B. Knerenuk. - Canxt-IlerepOypr:
[Tpodeccus, 2001.
HononnurensHast |KpacHoB M. JI. @yHkmun http://elib.pstu.ru/Record/RU|nokansHas cetsb;
nmuTeparypa KOMITJIEKCHOTO TIEPEMEHHOTO PNRPUelib2333 aBTOPHU30BAHHBIN
OmnepanoOHHOE NCYNCIICHHUE OCTYI
Teopust yCTOMYHUBOCTH : 3a]1a4U U
ynpaxknerus / M. JI. Kpacuos, A.
. Kucenes, I'. 1. Maxkapenko. -
Mocksa: Hayka, ®uzmarnur, 1981.
lononnutensHast |MuHbkOBa, P. M. @yHKIMun http://elib.pstu.ru/Record/ipr |1o0kanbHas ceTh;
nmuTeparypa KOMITJIEKCHOTO TIEPEMEHHOTO B books68509 aBTOPHU30BAHHBIN
npuMepax u 3a/1a4ax : yueOHoe OCTYI
nocobue / P. M. MunbKoBa. -
ExatepunOypr: Ypanbckuu?
dbenepanbubn? yausepcuret, ObC
ACB, 2014.
JonostautenbHas ([IepBaguyk B. I1. Beicmas http://elib.pstu.ru/Record/RU|nokansHas ceTs;
nmuTeparypa MaTeMaTuKa JijIsl 93KOHOMHUCTOB : PNRPUelib2667 ABTOPHU30BAHHBIN
yuebHoe nocobue / B. II. OCTYI
[lepBamuyk, C. H. Tpery6osa, /1. b.
LllymkoBa. - Ilepms: U3a-Bo III'TY,
2007.
JlonostHuTenbHas (Teopus GyHKIMiA KoMIuiekcHoro  |http://elib.pstu.ru/Record/RU|nokanbHas ceTh;
uTepaTypa nepeMeHHoro : yueOHoe nmocobue  [PNRPUelib3272 ABTOPU30BaHHBIN
st BTy30B / E. B. Koctuna [u ap.]. TOCTYTI
- [lepms: U3p-Bo IIT'TY, 2011.
JlonmonautenpHas |Puxrtenronsi] .M. OCHOBBI http://elib.pstu.ru/Record/RU|nokanpHas ceTs;
uTepaTypa maTemarndeckoro anammsa / .M.  [PSTUbooks123367 ABTOPU30BaHHBIN
®uxrtenroisll. - CI16: Jlaus, 2006. TOCTYT
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

OcHOBHas ['mypman B. E. PyxoBoacTBo k https://elib.pstu.ru/Record/R |1okanpHas ceTs;
nmiTeparypa [PELIEHUIO 33]1a4 IT0 TEOPHUH UURAIT510436 aBTOPU30BaHHBIN
BEpOsITHOCTEN? U MAaTEMaTHUYECKOU? TOCTYTI
CTATUCTHUKE : yaeOHOE mocooue Jis
By30B. 11-e u3a. Mocksa : FOpau?t,
2023. 406 c.
OcHOBHas ['mypman B. E. Teopus https://elib.pstu.ru/Record/R |mokanbHas ceTs;
nTeparypa BeposiTHocTen? U Mmatematuueckas ([UURAITS510437 aBTOPHU30BaHHBIM
CTaTUCTHKA : Y4eOHHK ISl BY30B. OCTYI
12-e u3a. Mockga : FOpan?t, 2023.
479 c.
Y4eOHo- bparuna H. A. Tlpeaensr http://elib.pstu.ru/Record/RU|imokansHas ceTs;
METOIUIECKOE nmocnenoBatebHocTel U pyHkmmii : [PNRPUelib3114 ABTOPU30BaHHBIN
oOecrieyeHne yaeObHO-MeToan4yeckoe nocoodue / H. OCTYI
camocrostenbHol |A. bparuna, A. A. CaBoukuHa. -

pabOThI CTYZICHTOB

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

YuebHo-
METOIUYECKOE
oOecIieueHue
CaMOCTOSITCIIbHON
pabOTHI CTYZCHTOB

Ketukos B. H. ®ynkunn
KOMIIJIEKCHOTO MTEPEMEHHOTO U MX
MPUIIOKEHUS : yueOHOe ocooue /
B. H. KetukoB, A. M. denocees. -
[Tepmb: U3n-so III'TY, 2006.

http://elib.pstu.ru/Record/RU|
PNRPUelib6728

JIOKaJIbHAs CETh;
ABTOPU30BaHHbBIN
JOCTYTI

YuebHo-
METOINYECKOE
oOecIieueHrue
CaMOCTOSITENILHOMI
paboTHI CTYZICHTOB

KpatHble, KpuBOJIUHENHBIE U
[MOBEPXHOCTHBIE HHTErPAJIBI :
y4eOHO-METOMUECKOE TOCOOUe TS
cTyIneHTOB 2 Kypca / [lepmckuii
TOCYIApCTBEHHBIN TEXHUYECKHI
yauBepcutet, Kadenpa Beiciieit
MmateMaTuku; Coct. M. A.
MakaroHosa [u ap.]. - [lepmb: U3n-
Bo [II'TY, 2007.

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

JTOKaJIbHAsl CETh;
aBTOPHU30BAHHBIN
TOCTYTI

YuebHo-
METOIUYECKOE
oOecrieyenne
CaMOCTOSITEIILHOMI
paboTHI CTYACHTOB

JInxauesa H. H. Jlekuuu u
WHAUBUAYAJIbHBIE 3aaHUS 110
BBICIIICH MaTeMaTHKe : y4eOHO-
MeToquuYecKoe mocodue : B 2 u. / H.
H. JInxadesa, JI. M. Onuckus, E.
1O. BopoObea. - [Tepmb: M31-Bo
[MTHUITY, 2016.

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

JIOKaJbHAasl CETh;
aBTOPU30BaHHBIN
JIOCTYII

YuebHo-
METOINYECKOE
oOecIieueHme
CaMOCTOATEIILHON
paboThI CTYJCHTOB

JInxagesa H. H. Jlexmuu mo
BBICITICH MaTeMaTuke : yueOnuk / H.
H. JIuxauesa, JI. M. OHUCKUB. -
[Tepmb: U3n-so ITHUITY, 2011.

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

JIOKaJIbHAs CETh;
ABTOPU30BAHHBIM
JOCTYTI
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Haumenosanue

Bu ureparypsi pa3paboTku

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

CcrlIka Ha

YaeOHO- TecToBbIC 3aaHMS TI0 KYypCY http://elib.pstu.ru/Record/RU|nokansHas ceTs;
METOUYECKOE BbICIIEH MareMaTuku. Y. 1: PNRPUelib7355 aBTOPU30BaHHbIN
obecrnieueHne Jluneiinas anrebpa. BektopHas OCTYTI
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
camocTtosaTenbHou |P. @. Baneera [u ap.]. - [lepms:

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

Od¢ucHbIe TPUTOKECHHUS.

MoiiO¢duc CranaapTHbIi. , peecTp
oTeuecTBeHHOro 110, HeoOxoauma
MOKYTIKA JTUIICH3HIA.

HpI/IK.HaI[Hoe MporpaMmMHOC obecreyenme O6H_ICFO Ha3Ha4YCHUA

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

[IpuknagHoe mporpaMMHoe odecrieueHrne 00Iero Ha3HaueHUs

Mathematica Professional Version
(. L3263-7820%)

6.4. CoBpemMeHnHbIe IpodeccnoHabHbIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHBIE
CIIPABOYHbIE CUCTEMBI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BaTEJIbHOIO

nmponecca nmo IMCIuuIinHe

HanmenoBanue

Ccpika Ha HHQOPMAIIMOHHBINA pecypc

Hayunas 6ubnuoreka [lepMckoro HarioHaIBLHOTO
HCCJIEZIOBATEIBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

https://elib.pstu.ru/

Oo6pazoBatenbHas wiatgpopma FOpaiit

https://urait.ru/

DNeKTpOHHO-O01OIHMoTeueas cucrema Jlanp

https://e.lanbook.com/

DIEKTPOHHO-O0MOHoTeuHas cucreMa [PRsmart

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn Koncynprantllnmoc

JIOKaJIbHaA CCTh

7. MaTepuajbHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeiLHOr0 mpouecca mno

JTUCIUIIINHE

Bun 3anarni

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

KonnuectBo equnHu

Jlexius Jlocka

1
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Bun zanarni

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

KonnuectBo equnHui

[IpaxTHueckoe
3aHATHC

Jlocka

1

8. ®oHI OLIEHOYHDIX CpeacTB TUCHUIIIMHBI

|OHI/IcaH B OTACIIBHOM JOKYMCHTC

17



MuHHCTEPCTBO HAyKH U BhICIIET0 oOpazoBanusi Poccuiickoit denepanun
denepanabHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKACHHUE
BBICIIETO 00pa30BaHUs
«IlepMCKMHA HAMOHAJBbHBIH UCCJIEN0BATEILCKUN MOJUTEXHUYECKHU I
YHUBEPCUTET»

®OH/L OHEHOYHbBIX CPEACTB
JJISL IPOBeIeHHUs MPOMEKYTOYHOM ATTECTANMH 00yYAIOIIMXCH 110 JUCHMILIUHE
«MaremaTuka

Ilpunooscenue Kk padoueii npozpamme OUCUUNTIUHBL

HanpagJieHue noAroToBKU: 24.05.02 [IpoexkTupoBaHUE aBUALIMOHHBIX U
PAKETHBIX JBUraTeleh

[Tepmsb 2024



@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 1,2,4,5,7,8,9,11,13 nucuuniavHsl.

Ne | Homep | Homepa
HaumenoBaHue MaTepuagoB KOHTPOJIS

/0 | MOAYJS | pa3zesioB

1. mod 1 1 KonTponbHas padota « MeTo bl pereHus: CUCTEM JTUHEHHBIX
anreOpanyecKuX ypaBHEHU

2. 2 KonTponbHast pabota « BekropHast anre6pa»

3. mod 2 4 Konrponsnas padorta «I[Ipenenbn

4, 4 Kontponbnas padota «IIponsBogHas»

S. mod 3 5 Konrponbnas padora «HeornpeneneHHblii HHTErpan»

6. mod 4 7 KonTponbhas pabota «Pemenne nuddepeHIanbHbIX ypaBHEHUI
MIEPBOTO MOPSIKA»

7. 7 KonTponbhas pabota «Pemenne nuddepeHnanbHbIX ypaBHEHUI
BBICHIMX MOPSJIKOBY

8. mod 5 8 KontponpHas padora «/IBOWHBIE HHTETPATBD)

9. mod 6 9 KonTponbHas padoTa «Psaeny

10. | mod. 7 11 KonrtponbHas padora « DyHKIIMN KOMITJIEKCHOTO IIEPEMEHHOT0»

11. | mod. 8 13 Kontponbras pabota « OCHOBHBIE TEOPEMBI TEOPHUU BEPOSTHOCTEI

12. 13 KontponbHas padora «CiyyaifHble BETHUYUHBI




2.2. Py0eskHbIil KOHTPOJIb
PyOexxHbIil KOHTPOJb JJIsi KOMIUIEKCHOTO OIEHHMBAaHUSI YCBOCHHBIX 3HAHUM,

OCBOCHHBIX YMEHUW U TMPUOOPETEHHBIX BIAJICHUNA TPOBOAUTCS B (QopMmMe pyOeKHOTrO
TECTUPOBaHUs (MOCJE€ M3YUYEHHUS] KaKIOro MOIyJss y4eOHOW AMCHUILIMHBI). PyOexHoe
TECTUPOBAHUE MPOBOAUTCS LEHTPAJIU30BAHHO JUISI BCEX TPYIIl, U3yYaOIIUX MPEAMET B
JAHHBIN MOMEHT. [10JIHBIN EpEeYeHb TECTOBBIX BOIIPOCOB MO KAXIOMY MOAYIIO 3arPyKEH
B cuctemy KoMmibtoTepHoro tectupoBanust CKT ITHUITY.

2.2.1. PyOexHoe TeCcTUPOBaHME

Cornacno PIIJ] 3amnaHupoBaHo 8 pyOeXHBIX TECTUPOBAHUN IMOCIE OCBOCHMUS
CTYAEHTaMH Ka)A0TO MOIYJISl JUCHUILIAHBI.

TunoBble mIKajga W KPUTEPUU OLEHKA mpuBeAeHbl B oOmeid yactu DOC
o0pa3oBaTebHON MPOTrPaMMBI.

2.3. IIpomexyTouHasi arrecTauus (MTOrOBbIi KOHTPOJIb)
Jlonyck K MpOMEKyTOYHOM aTTeCTalliy OCYIIECTBISETCS MO PE3yJIbTaTaM TEKYIIEro
U pyOeKHOTO KOHTPOJIS. YCIOBUSIMU JIOMYyCKa SIBJISIOTCS YCHEIIHAsl caya BCEX pacyeTHO
- TpaduuecKux padoT U MOJIOKUTENIbHASI MHTErpalibHAs OIICHKA 110 pe3yJIbTaTaM TeKYIIEro
U pyOEKHOTO KOHTPOJIS.
[IpomexyTouHast aTTecTanus no Aucuuiuinae, cormacHo PIIJI, mpoBoautcs B Buae
muddepeHIIMPOBaHHOTO 3a4eTa U YK3aMEeHa YCTHO 110 OMJIeTaMm.
a) IludpepeHunpoBaHHBIN 3a4eT.
JudbdepentiupoBaHHbIi 3a4€T MO TUCIUIUIMHE MPOBOIUTCA B ClIeAyromiei Gopme:

CTYICHT JIOJDKEH OTBETHTHh Ha OAWH Teoperndeckuii Bompoc (TB) W BBITIONHUTE OMTHO
npaktudeckoe 3ananue (113).
0) Ix3amMeH.

DK3aMeH NpOBOAUTCA B YCTHOM (opme mo Ouneram. buner comepkuT 1Ba
TEOPETUYECKUX BONPOCA U OJHO MPAKTUYECKOE 3aJaHNE

buner comepxur 2 Teopermyeckux Borpoca (TB) nns mpoBepku YCBOECHHBIX
3HaHUM u npakTtudyeckoe 3aganve (I13) s mpoBepKkM OCBOEHHBIX YMEHHU U
MpUOOPETEHHBIX BIAJICHUI BCEX 3asBICHHBIX NUCIMIUIMHAPHBIX KOMIIETCHIIUM.

buner dopmupyercs Takum o00pa3oM, 4YTOObI B HEro IMOMNalIM BOMPOCH H
MpaKkTUYECKHE 3aJaHusl, KOHTPOJMPYIOIIME YPOBEHb C(HOPMHPOBAHHOCTU  6CeX
3asBJICHHBIX AUCHMIUIMHAPHBIX KoMmmeTeHuui. dopma Ousiera mpejcTaBlieHa B 0OO0IIen
gactu @OC 006pa3oBaTeIbHON TPOTrPaMMBEL.

2.3.2. Illkajabl OULEHUBAHUS Pe3yJbTAaTOB O0y4YeHHs] Ha 3JK3aMeHe
aupdepeHuMpoOBaHHOM 3a4eTe

Onenka pe3yiapbTaToOB OO0y4YeHHs] MO JAWCHMIUIMHE B  ¢GopMe  ypOBHS
c(hOPMHUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, yMemby, 8ladems 3asBICHHBIX KOMIIETEHUIUN
MPOBOJUTCA MO 4-X OaJUTbHOM WIKaje OLIEHUBAHUS MyTeM BbIOOPOYHOTO KOHTPOJS BO
BpeMs TudPepeHInpoBaHHOTO 3a4eTa U IK3aMeHa.

Turnossle 1Kana ¥ KPUTEPUH OLIEHKH PE3YIBTAaTOB O0YUYEHMS IIPU Ccllaue dK3aMeHa U
TP PEpEeHIPOBAHHOTO 3a4€Ta JJIsl KOMIIOHEHTOB 3HAMb, YMemby U 61a0enb NPUBEICHbBI
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B 0611eit vactu @OC oOpazoBaTeIbHOM MPOrPaAMMBI.

3. Kpurepum oueHuBaHusi ypoBHSI C(OPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeHI M

3.1. Ouenka ypoBHsi c)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIEeTEHIIUIH

[Ipu ouenke ypoBHsS c(HOPMUPOBAHHOCTH KOMIETEHIIMH B paMKaxX BBIOOPOYHOIO
KOHTPOJISI TIpH dK3aMeHe U AU(PPEpeHIUPOBAHHOM 3a4eTe CUUTACTCS, UTO HOJIYYUEeHHAs
OYeHKa 3a KOMNOHeHm Nposepsemoli 6 Ouleme Komnemenyuu o00600waemcs Ha
COOMBemcmeyIowuti. KOMNOHEeHm 6cex KoMnemenyull, popmupyemvlx 8 pamKax OaHHOLl
VueOHOU OUCYUNTUHDI.

TumoBble KpUTepUHM W IIKadbl OLEHUBAHUS YPOBHSA C(HOPMHUPOBAHHOCTHU
KOMIIOHEHTOB KOMIIETEHIIMI mpuBeneHsl B obmeit yactu POC obOpazoBarenbHOU
IPOrPAMMBI.

3.2. Onenka ypoBHsl c()OPMUPOBAHHOCTH KOMIIETEHIIUH

OO611as1 o1ieHKa ypoBHS C(POPMUPOBAHHOCTH BCEX KOMIIETEHIUHM TPOBOAUTCS IIyTEM
arperupoBaHMsl OLIEHOK, IIOJYUYEHHBIX CTYJEHTOM 3a KaX/1blii KOMIOHEHT (hOPMHUPYEMBIX
KOMIIETEHIIMM, C y4YeTOM pEe3yJbTaTOB TEKYIIEro M pPYyOEKHOrO KOHTPOJS B BHIE
MHTETPAJIbHON OLIEHKH 10 4-X OayIbHOM 1IKaje. Bee pe3ynbraTel KOHTPOJIS 3aHOCATCS B
OLICHOYHBIM JINCT W 3alOJIHAIOTCS NPENOoJaBaTeleM II0 MTOraM IPOMEKYTOYHOMN
aTTeCTal1H.

dopma OIEHOYHOTO JIUCTa U TPEOOBAHUS K €ro 3al0JHEHUIO MPUBEICHBI B 00IIIEH
gactu @OC 00pa3oBareabHON NPOrpaMMBI.

IIpu QopmMupoBaHHM HUTOrOBOM OLEHKH IPOMEXKYTOUHOW AaTTECTALlMM B BHUJC
K3aMeHa U JUPPEpPEHIIMPOBAHHOIO 3a4eTa MCHOJIb3YIOTCA THUIIOBBIE KPUTEPHH,
npuBesieHHbIe B 0011ei yactu @OC 06pa3zoBaTeIbHON TPOTrPaMMBL.



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
Hayajo KOOpaAuHaAT 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 Y€TBEPTOT'O MOPSIIKA ECTh 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 nuddepeHnnaIbHoro ypaBuenus Y’ _3Y 7y npu  a OINK-1
X
pPaBHOM ...
4
WuTterpan J —de OPUBOANTCS K HHTErpaly oOT
1+24/x
4 OIIK-1
panroHaIbHONH (DYHKIMH ITOJACTAaHOBKOH Z :5/; , ecimi K
paBHoO. ..
dx 1, |5x-2
10 PaBencrtBo J. ————=—0 + C BBINIOJHEHO,
25x°- -4 2a |5x+2 OITK-1
€CIIM @ 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 Onpenenureab MaTuibl A, Tae A= L o ||_g 4| PpaseH OITK-1
4.2 T
E =Ctg X a "I = | paBHO...
0 cm Y g X", to 3HaueHue Y 5 paBHO —
13 2
Teno aBwxetcs mo 3akony s =—1¢" +2t~ —10, Ero
24 3 OTIK-1
yckopenue B MoMeHT Bpemenu t =10 pasHo ...
Monaynab TrpagueHTa IUIOCKOTO CKAISIPHOIO OIS @ =
152 x%y3 + x — 2y B Touke (2;3) ¢ TouHOCTBIO 70 AecaThix | OIK-1

paBeH




0,05

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

OIIK-1

Anrebpanueckoe JonogHeHue A1z 3JIEMEHTA d13 MaTPHILIbI
1 3 2

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

OIIK-1

12

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

CyMMa KOOpJMHAT BeKTopa d paBHa

OIIK-1

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

OIIK-1

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

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

OIIK-1

6,5

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

OIIK-1

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

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

OIIK-1

P oo 8 O

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

OIlK-1

J3+x2 -2

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

OIIK-1




t -
ST Okt
5 8 o 11 ¢t | OpHUIHHAI, COOTBETCTBYIOLINI H300PaKCHHIO
EARTE A p°+1 UMEET BUJ
1 Lo (2p-1)(p?-3p)’
—ez—— - Cos 2t
17
Zsin 2 t
17
JorapugMuuecKon OIlK-1
byHKIIHR
CTENEHHOM
byHkunmn
WNHuterpupoBanue mpocrtediei  apoou - k>1
[I0Ka3aTEJIbHOU -
bynKIMN NPUBOJUT K ...
oOpatHoOM
TPUTOHOMETPHUUECKO
51 byHKIIMH ~ —
apKTaHTE€HC
0 y s OIK-1
1 OpauHata KpUTUYECKOM TOYKH PYHKIUU Z = X"+ Y~ — Xy
1 paBHa ...
-2
pacxoaguTcs OIIK-1
paBeH T
4 o0
dx
T HNuTerpan I 2
paBCH E +4
paBeH T
4
OIlK-1

paAx CXOOUTCA

PSl pacxXoauTcs

PAIl MOXKET, KaK
CXOJUTHCS, TaK U
pacxoauThCs

BOIPOC O
CXOIUMOCTH
OCTaeTCs
OTKPBITBHIM.

Ecmu IIpH UCCIICOAOBAHNHU HA CXOIUMOCTD
3HAKOITIOJIOKUTCIBHOI'O YMCJIOBOTO psAa IO IIPU3HAKY

u,,
JlanambOepa yctaHoBieHo, yto lim—= =2 To..

nN—o0 u

10




10

. =10
JlecsTeiil wieH psaaa E ~~ DaBeH ...
= n
n=1

OIlK-1

15
18
10

WuTerpan I I y’dxdy, rme o6macte D orpanuueHa
D

muausmu Y =3, Y=0, X=1, X=3, paBeH...

OIIK-1

11




