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1. Mnanupyemble pe3yabTaThl 00YUEHHS MO TUCIUTIIIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMU pe3yabTatamu ocBoeHuss OIIOIT

1.1. Heap u 3a1a4n TUCHUILTHHBI

eab AMCHUNIHHBI

bakanaBp mo HampamieHuto noAroToBku 13.03.02 DnekTposHEpreTHka M SJIEKTPOTEXHUKA
JOJDKEH OBITh MOJITOTOBJICH K PEIICHUIO 3a/1a4 MPO(eCcCHOHANTBHOMN AEATENbHOCTH CIEAYIOIMINUX TH-
MOB: TEXHOJIOTUYECKUH, SKCILTyaTallhOHHBIN, IPOSKTHBIM.

Hesab (MCHUIVIMHBI — cHOPMUPOBATH y 00YUAIOMIUXCSI CUCTEMY (yHJaMEHTAIbHBIX 3HAHUH,
HEOOXOIUMBIX ISl MOCJEYIONIel MOAroTOBKU OakajiaBpa, CIOCOOHOTO MPUMEHSATh MaTeMaruye-
CKHE€ METOJbl B PEUICHUM MPAKTUYECKUX 3a]a4 CEIbCKOXO034HCTBEHHOIO MPOU3BOJICTBA, a TaKkKe
CIOCOOCTBYIOIIMX JIaTbHEHIIEMY Pa3BUTHIO JTUYHOCTH.

3agauM JUCHMILIUHBI:

— M3Y4YUTh OCHOBBI MAaTEMATUYECKOT'O almapara He0OXOAUMOIO /ISl PEIIEHUs] TEOPETUUECKUX
U MPAaKTUYECKUX 3a]au;

— (QopmupoBaTh YMEHHSI CaMOCTOATEIBHO M3y4aTh YUEOHYIO M HAay4yHYIO JUTEpaTypy IO Ma-
TEMAaTHUKE U €€ IPUI0KECHUSM;

— pa3BUBaTh JIOTUYECKOE U AITOPUTMUYECKOE MBIIUICHUE;

— MOBBIIIATh OOIIMK YPOBEHb MaTEMaTUYECKON KYJIbTYpBI;

— (QopMupoBaTh HaBBIKM MaTEMAaTHYECKOI'O HCCIENI0BaHMS NMPHUKIAJHBIX BOIPOCOB, YMEHUS
HCIOJb30BAaTh MAaTEMATUYECKUE METOJbl M OCHOBBI MAaTEMAaTHYECKOI'O MOJIEIMPOBAHUS B
MPUKIIAJHBIX 331a4ax Oyaymieit mpodeccHoHaIbHOM NesITeTbHOCTH.

1.2. KoMneTeHIIuM ¥ HHAUKATOPBI UX TOCTHKEHUH
OIIK-3. CriocobeH NpUMEHSATh COOTBETCTBYIOIIMK (DU3MKO-MAaTeMaTHUECKUI ammapar, MeTOJbI
aHaJIM3a U MOJEIMPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAILHOIO UCCIEI0BAHUS MIPU PELICHUN
npoeCCHOHATBLHBIX 3a]1a4
Kon u nHaumenosa-

IIpumensier mare-
MaTUYEeCKHH amnma-
paT aHaJauTHYe-
CKOW F€OMETpUH,
JIMHEWHON aJl-
reOpsl, AuddepeH-
LUAJIBHOTO U UHTE-
IpajbHOTO UCYHC-
JeHus QyHKIUU
OJIHOM NIEPEMEHHOMN

3HaTh: OCHOBHBIE MOHSI-
TS U METOJABI aHaJu-
TUYECKOIl reomeTpum,
JIMHEWHOU anreopsl,
muddepeHranbHOTo U
WHTETPAIBHOTO HMCUYHC-
neHus QYHKLIUU OIHOMN
IIEPEMEHHOM-

(B1.0.11-3.1)

KEH YMETb: HUCIOJIb30-
BaTh OCHOBHBIE TIOHS-
TS M METOJbl aHAJIU-
THUYECKON TE€OMETpUH,
TUHENHHOW  anreOpsl,
¢ depeHIMATBHOTO U
UHTETPaJIbHOTO HCYHC-
neHus: QyHKIUU OJTHOM
IIEPEMEHHON -

(b1.0.11-V.1)

®opmupyemslie 3YH
HUE WHANKATOpa
JTOCTHKEHHS KOM-
3HAHUSA YMEHHUS HABBIKU
TIETCHIIUT
NJ-1 OIIK-3 O6yuatomuiicst jomxkeH | OOydaromuiicss  gon- | OO0yvaromuiicst  J0J1-

KEH BJaJeTh HaBbI-
KaMHM  HCIIOJIb30BAHUS
OCHOBHBIX TOHATUH WU
METOJIOB ~ aHAJIUTHYe-
CKOM TE€OMETpHUH, JIH-
HEWHOU anreoOpsl,
nuddepeHInaTbHOTO
U MHTErpajbHOro HC-
YUCIEeHUsI  (PYHKIHUH
OJIHOM  MEepEeMEHHOW-
(b1.0.11-H.1))

-2 OIIK-3
IIpumensier mare-
MaTUYECKHH ara-
part Teopuu pyHK-
[N HECKOJIBKHUX
[IEPEMEHHBIX, TEO-

pun QYHKIHIMA

OO0yuaromuiicst T0JDKEeH
3HaTh: OCHOBHBIE MTOHS-
THSI 1 METOJIBI TEOPHH
(YHKIIMN HECKOIBKHX
MEPEMEHHBIX, TEOPUU
GyHKUIMN KOMILIEKC-
HOTO TIEPEMEHHOTO,

OO6yyaromuiicst yMeTb:
UCIOJIb30BATH OCHOB-
HBIC IIOHATHUA U ME-
TOJIbI TEOPUH (PYHKIIMU
HECKOJIbKUX IEPEMECH-
HBIX, TEOPUH (DYHKIIUH
KOMITJIEKCHOTO TIepe-

OO6yuaromuiicst 101-
JKEH BJIAJICTh HAaBbI-
KaMH1 HUCITIOJIb30BaHUA
OCHOBHBIX TTOHSITHIA U
METOJIOB TCOPHH
(YHKIIUU HECKOIBKHUX
NECPEMEHHBIX, TCOPHUN




Kox n HaumeHoBa-
HUC I/IH,Z[I/IKaTOI)a
JOCTH)KEHHS KOM-
NETCHIIMU

®opmupyemsie 3YH

3HaHUA

yMeHUs

HaBBbIKH1

KOMIIJICKCHOTI'O IIC-

TEOpUH PSIIOB, TEOPUU

MCHHOI'O, TCOPHHU PsI-

(GYyHKIHMH KOMIUIEKC-

peMeHHoro, Teopun | AuddepeHnranbHbIX 1oB, Teopun audde- HOT'O IEPEMEHHOTO,
PSIOB, TEOPUU yYpaBHEHHI PEHIMANIBHBIX ypaBHE- | TEOPHUH PSAIOB, TCOPUU
mudhepeHIras- (b1.0.11-3.2) nuii (b1.0.11-Y.2) g hepeHIMaTbHBIX
HBIX YpaBHEHUM ypaBHEHUH
(b1.0.11-H.2)
N-3 OIIK-3 O6yuaromuiicst noymkeH | OOydarormuiicss ymeTs: | OOyvaromuiicst  J10JI-

IIpumensier mare-
MaTHYECKHH aria-
paTt Teopuu BEpo-
SITHOCTEM U Marte-
MaTHYECKOM CTaTH-
CTHKU

3HaTh: OCHOBHBIE IOHS-
TUSI U METOIbl TEOPUH
BEPOATHOCTEN M Mare-
MaTUYECKOU CTaTH-
CTUKH

(51.0.11-3.3)

HCIIOIb30BaTh  OCHOB-
HblE TOHATHA H Me-
TOIBL TEOPUHU BEPOST-
HOCTEH M MaTreMaruye-
CKOM CTATUCTUKH

(51.0.11-V.3)

JKEH BIaJIeTh HAaBBI-
KaMH HCIOJb30BaHUsA
OCHOBHBIX ITOHATHH H
METOJI0OB TEOPUHU BEPO-
STHOCTEM M MaTeMaTH-
YecKoun CTaTUCTHUKH

(51.0.11-H.3)

Na-4 OIIK-3
IIpumensier mare-
MaTHYECKHI arra-
paT 4MCIEHHBIX
METOJI0B

OO6yyaromuiics TOoIKeH
3HATh: YHUCIIEHHEIE Me-
TOJBI

(b1.0.11-3.4)

OOyuaronuiics yMeTh:
HCII0JIb30BATh YU CIICH-
HBIE€ METO/IbI
(b1.0.11-Y.4)

OO6yuaromuiics 1071-
’KE€H BJIaJIETh HABBI-
KaMH YUCJIEHHBIX Me-
TOIIOB

(b1.0.11-H.4)

(manee gaca).

2. Mecto aucunminnsl B ctpykrype OITIOII
JuctumuimHa «Beiciias MaTeMaTHKa» OTHOCHTCS K 00s3aTeNIbHOM YaCcTH OCHOBHOM Tpodec-
CHOHaJIbHOU 00pa30BaTeNbHOI MporpaMMbl OakanaBpuara.

3. O0béM AUCHUIJIMHBI H BHABI Y4e0HO#1 padoThl
O0beM mucruIuHbl coctaBiser 16 3aderneix enunun (3ET), 576 akamemudeckmx gaca

JvucuunnmHa nu3ydaercs:
- ouHas opma oOyuenus B 1, 2, 3, 4 cemecTpax;
- 3aouHas popma oOydeHus Ha 1, 2 Kypcax.

3.1. Pacnpenenenne oobeMa IMCUMIIMHBI 10 BUAAM Y4eOHOI padoThl

5 KonnyecTBo gacos
By yuebnott paboTsr 110 OYHOM popMe | 1O 3a04HOM Pop-
00y4eHus Me 00yueHus

KonTakTHas padora (Bcero) 320 46

B mom yucne:

Jlexyuu (J1) 144 22
Ilpakmuuecxue 3auamus (113) 176 24
Jlabopamopnvie 3anamus (J13) —

CamocrosiTesibHas padora odyuarwuuxcs (CP) 148 494
KonTpoasn 108 36
Hroro 576 576




3.2. PacnpenesieHne y4eOHOr0 BpeMeHH 10 pa3jiesiaM U TeMaM

Ounas ¢popma o0y4eHus1

B TOM YHCJIC

KOHTaKTHasi paboTa

[ea]
Ne rembl | HaumeHnoBaHue pa3zienoB U TeM E:Sgg é
1 3 m | CP i
N4
1 2 3 4 5 6 7 8
Paznen 1. AHanuTryeckast reOMETpHs C HJIEMEHTAMU JIMHEHHOH anreOpsl
1.1. DJIeMeHTHI JINHEHHOHN anreOpsl 38 10 - 16 12 X
1.2, DJIeMEHTHI BEKTOPHOM areOpbl 38 10 - 16 12 X
1.3. AHanuTHuecKas reoMeTpust 41 12 - 16 13 X
Pa3zpnen 2. OCHOBBI MaTeMaTUYECKOTO aHAJIN3A
2.1. OyHKIHSA 14 4 - 4 6 X
2.2. ITpenen. HenmpepsIBHOCTH 16 4 - 6 6 X
Huddepenunanpaoe ucaucIe-
2.3. HUE (QYHKIMH OJHON IMepeMeH- 20 6 - 8 6 X
HOM
2.4, HeonpeneneHnuplii ”HTETpaI 22 6 - 10 6 X
2.5. OnpeJieneHHbII HHTErpa 23 6 - 10 7 X
HuddepennmanpHoe  HUCUYUCIE-
2.6. HUEe (YHKIMHA HECKOJBKHX IIe- 22 6 - 10 6 X
PEMEHHBIX
27 KpatHble 1 KpUBOJIMHEHHBIE WH- 32 10 i 10 12 X
Terpasl
) YucnoBele M (PyHKIMOHAJIBHBIE 28 8 i 8 12 <
pSABI
Pasznen 3. DnemeHTsl Teopun QYHKIMI KOMIJIEKCHOM epeMeHHON
31 KommnnekcHsle uncna, GpyHKIus 20 4 i 4 12
KOMILIEKCHOT'O TIEPEMEHHOTO X
Paznen 4. OObikHOBEHHBIE U (hepeHInaIbHbIE YPaBHEHUS
4.1. Juddepennunanbable ypaBHEHHS 28 8 - 8 12 X
40 Cucremsl § g depeHInaIbHbIX 9 5 i 5 5 <
ypaBHEHUH
Paznen 5. JluckperHast maTeMaTuka
5.1. MHoxecTtBa. OTHOIIEHNUS. DJie- 10 4 i 4 5 X
MEHTHI KOMOMHATOPUKHU
5.2. bynesa anre6pa, anredbpa MHO- 4 i i i 4 X
KECTB
5.3. DJIeMEHTHI TeopHuu TpadoB 4 - - - 4 X
Paznen 6. Teopust BeposITHOCTEH C 371eMEHTaMHU MaTeMaTHYECKOM CTAaTUCTUKU
6.1. CrnyJaiiHbie COOBITHS 28 12 - 12 4 X
6.2. CrnyuyaliHble BETMYHHBI 28 12 - 12 4 X
6.3, DJIEMEHTHI MaTEMaTUYECKON 43 20 i 20 3 <
CTaTUCTHKH
KoHTposnb 108 X - X X 108
Hroro 576 144 - 176 148 108




3aounas popma oOyueHust

B TOM YHCJIC

KOHTaKTHasi paboTa

[ea]
Ne rembl | HaumeHnoBaHue pa3zienoB U TeM E:SZE g
J J3 I13 CP =
N
1 2 3 4 5 6 7 8
Paznen 1. Ananutryeckast reOMETpPHS C HJIEMEHTAMU JIMHEHHOHN anreOpsl
1.1. DJIeMEHTHI JINHEHHOHN anreOpsl o7 2 - 2 53 X
1.2, DJIEMEHTHI BEKTOPHOM areOpbl 57 2 - 2 53 X
1.3. AHajnuTHYecKas reoOMeTpHst o7 2 - 2 53 X
Pa3zpnen 2. OCHOBBI MaTeMaTUYECKOTO AHAIIN3A
2.1. DyHKIUA 10 - - - 10 X
2.2. ITpenen. HempepsIBHOCTD 22 1 - 1 20 X
Juddepenunanpaoe ucaucIie-
2.3. HUE (QYHKIMH OJHON IMepeMeH- 22 1 - 1 20 X
HOM
2.4, HeonpeneneHnublii ”HTETpal 22 1 - 1 20 X
2.5. OnpeieneHHbI UHTErpa 21 - - 1 20 X
HuddepennmanipHoe  HUCUYUCIE-
2.6. HUEe (YHKIMHA HECKOJBKHX IIe- 21 - - 1 20 X
PEMEHHBIX
27 KpatHble 1 KpUBOJIMHENHHBIE WH- 17 1 i 1 15 X
Terpasl
) YucnoBele M (PYyHKIMOHAJIBHBIE 16 5 i 5 12 <
pSABI
Paznen 3. DnemeHTsl Teopun QYHKIUI KOMIIEKCHOM ITepeMEHHON
31 KommnekcHsble uncna, GpyHKIus 29 5 i 5 o5
KOMILIEKCHOT'O TIEPEMEHHOTO X
Paznen 4. OObikHOBEHHBIE U (hepeHIInaIbHbIE YPaBHEHUS
4.1. JuddepenunanbHble ypaBHEHHS 29 2 - 2 25 X
40 Cucremsl § g depeHInaIbHbIX o5 i i i o5 <
ypaBHEHUH
Paznen 5. JluckperHast maTeMaTuka
5.1. MHoxecTtBa. OTHOIIEHNUS. DJie- 12 1 i 1 10 X
MEHTHI KOMOMHATOPUKHU
5.2. bynesa anre6pa, anredpa MHO- 10 i i i 10 X
KECTB
5.3. DneMeHTHl Teopuu rpados 10 - - - 10 X
Paznen 6. Teopust BeposITHOCTEH C 371eMEHTaMHU MaTeMaTHYECKOM CTaTUCTUKU
6.1. CrnyuaiiHble COOBITUS 32 1 - 1 30 X
6.2. CrnyyaliHble BETMYHHBI 34 2 - 2 30 X
6.3, DJIEMEHTBI MaTEMaTUYECKON 37 5 i 5 33 <
CTaTUCTHKH
KoHnTposnb 36 X - X X 36
Hroro 576 22 - 24 494 36




4. CTpyKTYypa M colep:KaHue TUCUUILUINHBI, BKIKYaIlee NPAKTHYECKYI0 MOAT0TOBKY

[TpakTHdeckass MOArOTOBKA MPH peaTH3aluil yYeOHBIX MPEIMETOB, KYPCOB, TUCITUILIAH
(Mopyneil) opranu3yercs MyTeM NpPOBEICHHs MPaKTUYECKUX 3aHATUH, MPaAKTUKYMOB, JabopaTop-
HBIX pabOT M MHBIX AHAJIOTUYHBIX BUIOB y4EOHOU NEATEIBHOCTH, MPEIYyCMATPUBAIOIINX YIaCTUE
oOy4aroluxcsi B BBIIOJHEHUH OTJENbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oyayiei npodeccro-
HAJIbHOU JIESITENBHOCTBIO.

[TpakTryeckasi MOArOTOBKA MOKET BKJIIOYATh B CeOs OT/ENbHBIC 3aHATHUS JIEKIIMOHHOTO TH-
ma, KOTOphIE MPEAyCMaTPUBAIOT mepeaauy ydeOHoW nHbopmanuu oOydaromumcs, He0OX0auMON
JUIS TIOCTIEAYIOUIETO BBIMOJHEHUS! paboT, CBA3aHHBIX ¢ Oynyiied npodeccHoHanbHOU AeaTeabHO-
CTBIO.

4.1. Conep:xkaHue TUCHMILINHBI

Pasznes 1. AHAIMTHYECKAS TeOMETPHUSA € JIeMEHTAMM JIMHENHON aJaredpbl

BBeagenue

3HaueHue Kypca MAaTeMaTHKH B MPOQPECCHOHAIBHON TOIATOTOBKE M MPOo(ecCHOHAILHON nes-
TeNbHOCTU. POJIb POCCHMICKHUX YYEHBIX B Pa3sBUTHH MaTeMaTHKH. OpUEHTHUPOBOYHAS OCHOBA
HeﬁCTBHﬁ 110 HpI/IMCHCHI/IIO MAaTeMaTuKH B pGIHGHI/II/I HpI/IKJIaI[HI)IX 3a4a4, IIOHATHA MaTEMaTHYCCKO-
ro MOJICJIMPOBAHMS, METOJIa U aJropuTMa pelIeHUs 3a7ady. DJIEMEHThl MaTEeMaTUUYE€CKOM JIOTHUKH;
HE00X0IMMOE U JOCTATOYHOE ycIoBHUs. CUMBOJIBI MATEMAaTUIECKOW JIOTHUKH, UX UCIIOJIB30BaHUE.

DJIeMeHThI JIMHEHHOI aJredpbl

JIuHeltHble TpeoOpa3oBaHMsl U UX MATpPHULbL, AeHCTBUs ¢ HUMU. [loHSITHE OOpaTHON MaTpHULIBI.
CucreMsl IByX U TpeX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3aluch CUCTEMbI JTUHEHHBIX ypaBHEHUI
u e€ pemienue. Panr marpunsl. basucusiii muHop. Teopema Kponekepa-Kanemnu. HMccinenoanue
COBMECTHBIX CUCTEM JIMHENHBIX ypaBHEHU. bazucHbie pemenus. Cucrema N TMHENHBIX YpaBHEHUN
¢ N HeusBecTHbIMU. Metop ['aycca. Haxoxxaenue oOpatHoil MaTpulel. OnpenenuTenu BTOporo u
TPETHETO MOPSAJIKOB, UX CBOMCTBA. MUHOpHI U ainredpanyeckue JONoNHEHNs. Briuncienne onpene-
JIMTENS pa3iokeHueM 1o crpoke (cronduy). Dopmyinsl Kpamepa.

JIEeMEHTBI BEKTOPHOM aaredpnl

Bexropsl. JInHelHbIe onepanuy Hajl BEKTopamMu. TeopeMbl 0 IpoeKuu BeKTopa Ha ock. Koop-
JIUHATHl BeKTopa. JInHeiiHO He3aBUCcHUMBIEe cucTeMbl BEeKTOpoB. basuc. Pa3noxenue Bekropa mno Oa-
3ucy. Hanpasisroniyue KOCUHYCHI 1 IIMHA BeKTOpa. [IoHATHE 0 BEKTOPHBIX IHarpamMmax B HayKe H
TexHuke. CKansgpHOe NMpOou3Be/IeHHEe BEKTOPOB U €r0 CBOMCTBA, BHIpAXKEHHE B KOOPJUHATHOU (op-
Me. J[muHa BEeKTOpa U yroi MeXIy ABYMS BEKTOpaMM B KOOpPAMHATHOM (opMe. YcClloBUE OpPTOTO-
HaJIbHOCTHU JIByX BEKTOPOB. MEXaHUUYECKUN U T€OMETPUUYECKUI CMBICI CKAJIIPHOTO IIPOU3BEICHUS.
BexTopHOe npousBefieHHE NIBYX BEKTOpPOB, €r0 CBOMCTBA, BbIpaXXE€HHE B KOOpAMHATHOU (opme.
YcnoBue KOJIIIMHEAPHOCTH ABYX BEKTOPOB. IIpocTeiiine mpuiioKeHnss BEKTOPHOTO IPOU3BEACHHUS.
CwmemianHOe TIpOM3BENIEHUE TpeX BEKTOPOB. CBOMCTBA M BBIPAKEHHE B KOOPAWHATHON (dopme.
IIpuMeHeHNnEe CMEIIaHHOTO IPOU3BEICHUS B PELICHUH NIPUKJIAJIHbIX 3a]1a4.

AHaJIMTHYECKasA TeoMeTpHs

VYpaBHeHUsI TMHUHN Ha TUIOCKOCTU. Pasnuunbie GopMbl ypaBHEHUS IPSIMON Ha MJIOCKOCTH. YTOI
MEXY IPSAMBIMH. Y CJIOBUE MAPAIIIEIBHOCTH U NIEPIEHAUKYISIpHOCTH. [lepeceuenue nByx NpsMbIX.
VYpaBHeHHE My4Ka MPSAMBIX, IPOXOIALINX Yepe3 JaHHYI0 TOUKy. MeTton koopauHaT. OCHOBHbBIE 3a-
Jlaul Ha METOJ KOOPAMHAT (PAcCTOSIHUE MEXY ABYMs TOUKaMHU, ACJIEHUE OTPE3Ka B IaHHOM OTHO-
IIEHUH, PACCTOSIHUE OT TOYKHU J0 mpsMoil). KpuBble BTOporo mopsiaka: OKpy>KHOCTb, 3JUIUIIC, TH-
nep6oia, mapabona, UX TeOMETPUUYECKHUE CBOMCTBA M ypaBHEHUS. DKCLEHTPUCUTET SJUTUIC U TH-
nep6oel. AcuMmnToThl runepoosbl. Conpspk€anaast runepoorna. [lorstue o6 oOmeM ypaBHEHUH
KPUBOW BTOPOTO MOPSI/IKA U IPUBEIEHUE €ro K KaHOHUYeCKoi (popme myTéM nepeHoca.



IInockocTe. YpaBHEHME IUIOCKOCTH, MPOXOASILEH Yepe3 JaHHYI0 TOYKY U MEPHEHAUKYISIPHO
IaHHOMY BekTopy. OO111ee ypaBHEHHE TUNIOCKOCTH U €r0 YaCTHBIE BUJbI. YTOJ MEXAY IJIOCKOCTSIMH,
YCIJIOBUS NIAPaJUIEIbHOCTU U NMEPIEHAUKYIISIPHOCTH. YTOJI MEXAY NPSIMON U IJIOCKOCTBIO, YCIOBUS
[apAJUIEIBHOCTH U NMEPHEHIUKYISPHOCTH. 3aJa4ya O HaXOXKICHUU TOYKHU IIEPECEUEHUs NMPSAMON U
IUIOCKOCTH.

VYpaBHeHHE IOBEPXHOCTH B npocTpaHcTBe. Lunuaapuueckue nosepxHoctu. Coepa. Dmumnco-
ua. ['unepoononssl. [lapabonounsl. Konyc. Kanonnueckue ypaBHEHUs] TOBEPXHOCTE BTOPOTO I10-
psaaka. ['eomerpuueckue CBOMCTBA 3THUX MOBEPXHOCTEH, UCCieOoBaHUE X (OPMBI METOAOM ceye-
HUN. TeXHUYECKUE IPUIOKEHUS TEOMETPUYECKUX CBOMCTB IIOBEPXHOCTEH.

[TosApHBIE KOOPANHATEI HA IUNIOCKOCTH, UX CBA3b C JEKAapTOBOM CUCTEMOM KoopauHaT. Kpusele
B TIOJISIPHBIX KOOpJMHATAX (KapJIuOouaa, CIUpalb, JeMHUcKaTa). Llummuapudeckue u chepudeckue
KOOp/AMHATBl B MPOCTpaHCTBE. PazianuHble criocoObl 3a1aHusl IMHUHA U MOBEPXHOCTEH B IPOCTpaH-
CTBE.

Pasznen 2. OcHOBBI MaTEMaTHYECKOI0 aHAJIH3A

DOyHKUMSA

MHuosxecTBO BenlecTBeHHbIX yncen. Oynkuus. Obnactsb ee omnpezaenenus. CrocoObl 3a1aHusl.
OcHoBHBIE dJIeMEHTapHbIe QYHKIUH, UX CBOMCTBA U Tpaduku. CIIOKHBIE M 00paTHBIC (PYHKIIHH, HX
rpacduku. Knaccudukanus GyHKkuui.

IIpenen. HempepbIBHOCTD

UYucnoBsle MMOCIEN0BATEILHOCTH, UX POJIb B BBIUMCIMTENBHBIX Ipoueccax. [Ipenen uncnoBoit
nocyenoBarenbHocT. Cxoaumecs U pacxoIALIUecs] YUCIIOBBIE MTOCIE0BATEIbHOCTH. Teopema o
CYIIECTBOBAHHUHU IIpeJielia MOHOTOHHOW OTPaHWYECHHOW IOCIIEAOBATENFHOCTH ((POPMYIHUPOBKA).
Yucno e. Harypanbshsle norapugpmel. Ilpenen pynkuuu B Touke. IIpenen ¢pyHkuuu B 6€CKOHEUHO-
cru. Ilpenensl MOHOTOHHBIX (QyHKIMH. beckoHeuHo Manble U OeckOHEYHO Oosbmve (HYHKIHH B
TOuKe, UX cBoicTBa. CpaBHEeHHE OeCKOHEYHO MaiblX. [Topsaok mManocTH. DKBUBAJIEHTHbIE OECKO-
HEYHO Majble. HempephIBHOCTh (DYHKIIMI B TOUKE M HA MHOKECTBE. TOUKM pa3pbiBa QYHKIUU U HX
kinaccupukanuu. JledcTBus HaJl HenpepbIBHBIMU (QyHKIMSIMU. HenpepbIBHOCTE OCHOBHBIX 3JIEMEH-
TapHbIX (pyHKuui. CBoiicTBa (PyHKIIMH, HETIPEPHIBHOM Ha OTpE3Ke: OrpaHUYEHHOCTh, CYIIECTBOBA-
HUE HauOOJIbIIETr0 U HAMMEHbBILEr0 3HaU€HHH, CYIIIeCTBOBAaHNE IPOMEXYTOUHBIX 3HAUYCHUH.

Anddepenuunanbroe ucumncjieHme GyHKIUU OHOH NePeMEeHHOM

3amauun, NpUBOASIIUE K MOHATHIO Ipou3BogHON. OnpeneneHue npousBogHoi. [Tonarue ¢pyHk-
uuu, gudpdepeHunpyeMoil B Touke, Auddepennran GyHKIUN U ero reoMeTpuyeckuii cMoici. IIpo-
M3BO/IHAs (DYHKIIMM, €€ CMBICI B Pa3JIMYHbIX 3agadax. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byukuii. [IpaBuna HaxoxaeHUs Npou3BoAHON U auddepenuunana. [IpousBoaHas ciaoxHOU U 00-
patHoil Qynxuuu. VuBapuanTHOCTh (popMmbl muddepennuana. [Ipumenenune nuddepennmana k
npUOMMKEHHBIM BeIuUCeHUuaIM. [luddepenurpoBanne GpyHKUNN, 3aJaHHBIX HESIBHO, TapaMeTpuye-
cku. Touku skcrpemyma ¢yHkuuu. Teopema ®epma. Teopemst Poss, Jlarpanxka, Komm, ux npu-
MeHenue. [IpaBuio JlonuTans s packpelTus Heonpenenénnoctel. [IpousBonnsie u nuddepenim-
aJipl BBICIIMX TOpsiiKoB. HemHBapuaHTHOCTH (hopMbl A depeHnnanoB BHICIINX MOPSAKOB. Y CIO-
BHUS MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (QYHKIMH, HeoOxoaumoe ycioBue. JlocrarouHbie
ycaoBus. OThICKaHHE HauOOIbIIEr0 U HAaUMEHbIIETo 3HaueHu GyHkmu, nuddepeHuupyemoil Ha
uHTepBasie. lccrnenoBanue BBIMYKIOCTH M BOTHYTOCTH rpaduka ¢yHkiuuu. Touku neperuoda.
Acumnrotsl rpaduka GyHkiuu. Ilonstie 06 acuMmnroTndeckoMm pasnokeHu. OOmas cxema uc-
cieoBaHus GYHKIIMM U IOCTPOEHUs rpaduka mo xapakTepHbIM ToukaM. BekTop-QpyHKIHs cKasp-
Horo aprymenTta. I'onorpad. Ilpeaen u HenpepbiBHOCTH BekTOp-(yHKIMH. nddepenuupoBanue
BEKTOP-(PYHKIIMH, MEXaHUYECKUNH U F€OMETPUUYECKUN CMBUIT MPOU3BOJHON BeKTOp-pyHKuuu. [Ipu-
noxeHus kK mexanuke. Jupdepenuuan qyru KpuBoit U ero reomerpuyeckuii cmoici. CpenHsist Kpu-
BH3Ha KPUBOHM M KpUBH3HA B TOUKe. Pannyc v HeHTp KpUBU3HBIL.



HeonpeaejieHHbIH HHTErpaJl

[TepBooOpasnas. HeomnpeaeneHHplii HHTErpall M €ro CBOMCTBA. Mcmonb3oBaHuE TaOIUIIBI OC-
HOBHBIX MHTETpaJioB. MeTOAbl MHTEIPUPOBAHUS: UHTETPUPOBAHUE 3aMEHOM NIEPEMEHHOU M 110 4a-
CTSIM, MHTETPUPOBAHME PAIlMOHAJIBHBIX ApoOed, TPUTOHOMETPUUYECKHE MOJCTAHOBKHM M METObI
«panroHATN3AIMI» UHTErpasioB. [loHsATHE «OepyIINXCS» U «HEOEPYIIMXCS» HHTEIPAIOB B DJIEMEH-
TapHBIX PYHKIHSIX.

OnpenesieHHbI HHTETPAJI

3aia4yy, NpUBOASAIINE K MOHITHIO ONpEAeIEHHOro uHTerpaia. OnpeneiaeHHbli NHTErpai, Kak
npenen uHTerpaabHoi cymmsbl. Ilonsatue 00 uHTerpupyeMoil ¢pyHkuuu, GopMyIMpoOBKa TEOPEMbI
cyuiectBoBanusl. [Ipocreiiiue cBoiicTBa onpenenéHHOro UHTErpaina, Teopema o cpeaeM. CpenHee
3HayeHue ¢QyHkuuu. [IpousBoaHas OT ompenenéHHOro MHTErpaiga Mo BepxHeMmy mnpezeny. Cs3b
MEXy OIpeNeIEHHBIM HHTErPAJIOM U mepBooOpasHoi ¢pyHkuueil. @opmyna HeroTona-Jleiibnuna,
ee IPUMEHEHME AJI BBIYMCICHUS ONpPE/EIeHHBIX UHTErpaaoB. Beluncienue onpenenéHHbIX UHTE-
rPaJIOB CIIOCOOOM MOJCTAHOBKH M 10 YacTsM. HecoOcTBeHHBIE MHTErpaibl ¢ OECKOHEYHBIMH IIpe-
JielaMi U OT HEOTPAaHWYEHHBIX (YHKLMH, UX OCHOBHbIE CBOIiCTBa. ['eoMeTpuueckoe NpUIOKEHNE
OTIPeNIeIEHHOTO MHTETpajia: BBIYMCICHHUE IIONIACH (UTyp, OrpaHUYEHHBIX KPUBBIMH B JE€KapTO-
BOM M MOJISIpHOH cUCTeMax KOOpJIuHAT, 00BEMOB TeJ MO IUIOIIAASM MONEPEUHBIX CEUEHUI U Tel
BpallleHus, JUIMH AyT KPUBBIX, IUIOIIAJECH moBepxHocTel BpaiueHus. [IpuiiokeHus vHTErpanga K
PELIEHHIO MPOCTEHIINX 3a1a4 MEXaHUKH U (PU3UKU.

JduddepennuanbHoe ucuncjieHne GyHKIUN HECKOJBKHX MePeMEHHbIX

OyHKIIMN HECKOJNBKHX TepeMeHHbIX. OOnacte ompenenenus. [Ipenen gynkmun. Hempepsis-
HocTh. HekoTopele noHsATHs Tononoruu. YacTHele npou3BoHble. X reomMeTpruuecKuil cMbIci (11s
ciydasi 1ByX nepeMmeHHbIX). [lomHoe mpupamenne ¢yHkiuu. Teopema o MOJTHOM NpPUPALICHUU.
[Tonublit quddepennnan, ero cBsi3b ¢ YaCTHBIMM NMPOU3BOAHbIMU. [IpumeHenune nonHoro audde-
peHnuana K npuOIMKEHHBIM BBIYUCICHUAM. VIHBapHaHTHOCTH (OPMBI MOTHOTO auddepeHIurana.
VYcnoBusi, mpu KOTOpbiX BhipakeHue P(x,y)dx + Q(x,y)dy sBasercss monubiM auddepeHimaiom.
HuddeperunpoBanue cinoxHoi ¢yHkuuu. KacarenpHas MIOCKOCTh W HOPMalb K IOBEPXHOCTH.
I'eomerpuueckuil cMbIci OMHOTO quddepenHnmana. YactHple NPOU3BOAHbBIE U MOJHBIE TU(PepeH-
[Aabl BBICIIUX TOPSAIKOB. TeopemMa O CMENIaHHBIX MPOM3BOAHBIX ((hopmyrnupoBka). dDopmyna
Teiinopa. HesBuble yHnkiun. Teopemsl cymiectBoBanus. uddepeHnnpoBanue HesBHBIX (QYyHK-
ui. DKCTpeMyMbl (PYHKIIMM HECKOJbKUX NepeMeHHbIX. Heobxoaumoe ycnoBue 3kctpemyma. [lo-
CTaTOYHBIE YCIIOBHs HKCTpeMyMa. OTbICKaHUE HauOOJBIIMX W HAaUMEHBLINX 3HAUCHUH (YHKLUU.
3anavya 06paboTku HabmoaeHui. CkansgpHoe noje. ['paqueHT QyHKIMY U ero CBOWCTBA.

KpaTHble 1 KpUBOJIMHEHHbIC HHTETPAJIbI

3anauyu, NPUBOASIIME K MOHATHIO KPaTHBIX MHTErpajioB. /[BoMHON M TpoilHOW MHTErpabl, UX
cBoricTBa. POPMYIMPOBKA TEOPEMBI O CYLIECTBOBAHUU JBOMHOIO UHTErpana. Teopema o cpegHeM
3HA4YCHUH. BrIUnciIeHne KpaTHBIX HHTETPAJIOB IOBTOPHBIM MHTETpUpoBaHueM. [lepexon B 1BOMHOM
MHTErpaje K MOJSApHBIM KoopauHaTaMm. ['eomeTpuueckue M (QpU3MUECKUE MPUIOKEHUS ABOHHOIO
MHTErpaa: BbIYUCICHHE 00BbEMOB TeJ, MJIOLIAACH U MacChl INIOCKUX (PUTyp, CTAaTUYECKUX MOMEH-
TOB, KOOP/IMHAT LIEHTpa TSHKECTH U MOMEHTOB MHEpUMHU IUTockux ¢uryp. Ilepexon B TpoitHOM HH-
Terpaje K HUIMHAPUYECKUM U chepruueckuM KoopauHaTam. ['eomeTpruueckue U pusndeckue mnpu-
JIOXKEeHUs TPOMHOI'0 MHTErpaja. BHIYMCIEHHE 00BEMOB M MAcChl TN, CTATUYECKMX MOMEHTOB, KO-
OpJMHAT LEHTpPA TSHKECTH U MOMEHTOB HHEPLIUHU TEN.

3anauyu, IPUBOJALINE K MOHATHAM KPHUBOJIMHEMHOro mMHTerpana. OnpeneneHue KpUBOJIUHE-
HBIX MHTErPaJIoOB IIEPBOIO U BTOPOTO POJia, UX CBOMCTBA, MpUMephl Beruncienus. @opmyna ['puna.
VYcnoBus HE3aBUCHUMOCTH KPUBOJMHEHMHOIO MHTErpana OT IYTH MHTETPUPOBaHUS (IUIOCKHI CIly-
yaif). Haxoxxenue GyHKIIMHN IByX EPEMEHHBIX 10 €€ MoJHOMY Au(depeHnaty.

YuciioBble 1 QyHKIMOHAIbHBIE PSA/bI
Yucnossle psaasl. CXoquMocTh U cymMMa psiga. HeoOxoaumoe ycinoBue cxoaumocTH. JleficTBus
¢ panamu. PacxomumMocTh rapMOHUYECKOTO psifa. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PSAIOB. Psbl ¢
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MOJIOKUTENbHBIMU wieHaMu. [lpusnaku cpaBHenus, [lanmambepa, Komu. OO0OMmMEHHBIN psin Kak
MpUMEp STATOHHOTO psifa. 3Hakodepeayronuecs psaasl. [Ipusnak Jleiionuma. OneHka ocTaTka psja.
AOGcomoTHas U HeabCoMoTHasT CXOIUMOCTh. DyHKIMOHANBHBIE psabl. O01acTh CXOAUMOCTH, Me-
Tolbl ee onpeaeneHus. CreneHnsle psbpl. Teopema AGens. MHTepBan U paguyc CXOIUMOCTH CTe-
neHHoro psaa. CpolicTBa cyMMbl creneHHoro psiza. Pan Telinopa m Maknopena. Pasnoxenue
¢GbyHKUMH B creneHHble psjbl. [IpuMeHeHne cTeneHHbIX PsIOB B MPUOJIMKEHHBIX BBIYMCICHUSX:
BBIUUCIICHUE OIPECIIEHHBIX UHTETPAIOB, penieHne auddepeHunanbubix ypaBHeHu. Psanbr @ypbe
10 TpUroHoMeTpudeckuM cucremam. @opmyiel 11 ko3 dunuenToB psaaa. Pasnoxenue pyHkuui
B Tpuronomerpuueckue psasl @ypoe. Psg Oypre ans 4€THRIX M HEUETHBIX QyHKIMA. Popmynu-
POBKa JJOCTaTOYHBIX YCJIOBUH cXoauMocTH psinoB dypwe. Pang Oypre 11 GyHKIMM ¢ ITIOO0BIM IIe-
puosoM. YcI0BHE NMOTOYEHYHON CXOAMMOCTH M CXOJMMOCTH «B cpeiHeM». lIpuMeHnenue Tpuroso-
METpUYECKUX PsiioB Dypbe B MPUOIMKEHHBIX BbIUMCIEHUAX. [IoHsATHE O MPAKTUYECKOM rapMOHU-
yeckoM aHanuse. Marerpan @ypee.

Pa3neu 3. JjiemeHTHI TEOPUN QYHKIIUM KOMILJIEKCHOTO IIePEMEHHOI0

KomruiekcHele uncia, aectBus ¢ HUMHU. M300pakeHne KOMIUIEKCHBIX YMCEN Ha IIOCKOCTH.
Monynb 1 apryMeHT KOMILIEKCHOTO uncia. x cBoiicTBa. AnreOpanyeckas U TPUTOHOMETPHUECKast
(OopMBI KOMILUIEKCHOTO 4Hclia. AnreOpandeckue aeictBust Hax HuMu. Dopmyna Diinepa. [Tokaza-
TenbHas (Gopma KoMIUIeKCHOro yucia. KopHu u3 KOMIUIEKCHBIX yrcen. DYHKIUU KOMILJIEKCHOTO
MEPEMEHHOT0. DIeMeHTapHble aHamTHaeckue pyakmuu. Auddepernunpyemocts. Ycnosus Komm-
Pumana. MHTerpupoBanue no KOMIUIEKCHOMY aprymeHTy. Teopema Komu. MuaTerpansHas Gopmy-
na Komm.

Pa3nes 4. O0bikHOBeHHBbIE M (pepeHHATIBLHbIE YPABHEHUSA

JAunddepenuuaibHbie ypaBHEHUS

dusnueckue 3a1aun, NpuBoasimKe K auddepeHnnanbupiM ypaBHeHUsIM. J{uddepennmansabie
ypaBHeHHUs nepBoro nopsjaka. [lonsrue o6 oOmieM u 4acTHOM peuleHud. MHTerpanbHble KpUBBIE.
Hauanphbie ycioBus. 3agauya Kommu. Teopema cyiiecTBOBaHHS M €IMHCTBEHHOCTHU PELLIEHUS 3aaun
Komm. OCHOBHBIE KIacChl YPaBHEHHH, MHTEIPUPYEMBIX B KBaJpaTypax: C pa3AesioLIMMUCS Nepe-
MEHHBIMH, OJTHOPOJHbIE U NuHeHbIe. [lonsTHe 00 ocobom permenun. [lone Hanpasnennit nudde-
peHLMaNbHOrO ypaBHeHUs. M3okmunbl. [lpunoxenus nupdepeHnuanbHbIX YpaBHEHUH MEepBOro
MOpsAJIKAa B PA3IMYHBIX 00sacTsax Hayku. Juddepenimanbuble ypaBHEHN BbICIINX MOpPsiAKoB. O0-
mee U yacTHoe peuteHue. 3agada Komm. IToHsTHe 0 KpaeBbIX 3agavax A AudQepeHnnanbHbIX
ypaBHEHUH. YpaBHEHHUs, JAOIYyCKalOIIMe MOHWKeHne nopsaaka. [Ipumepsl npumenenus nuddepen-
[MAJIbHBIX YpaBHEHUH B Hayke W TexHHke. JIunelHsle quddepeHnnanbaple ypaBHEHHS, 0JJTHOPOI-
Hble U HeotHOpoaAHbIe. [ToHsTHE 0b61Iero pemenus. CBoiicTBa ux pemeHui. JIMHeHO He3aBUCHUMBIE
pewmenust. CtpykTypa oOriero pemieHus. JInHeliHble OAHOPOAHbBIE JU(GepeHIMaIbHbIe YPaBHEHNS
BTOPOT'O MOPSAJIKA C MOCTOSHHBIMU KOd(pUIMEHTaMH. XapaKTepUCTUYECKOE YpaBHEHHE. 3aluch
O0I1Iero pemieHus B 3aBUCUMOCTH OT KOpHEl XapakTepucTHueckoro ypasHeHHus. CTpyKTypa o0miero
peuIeHus JIMHEMHOr0 HEOAHOPOAHOIO ypaBHEHUs. TeopeMa 0 HAJIOXKEHUU PEIICHUNA. Y paBHEHUs C
IIPaBOM YacThIO CHIEUAIBHOTO BUJA. [Ipuinokenus k onucaHuio JMHEWHBIX Mozenel. Meron Bapu-
alMy TPOU3BOJIbHBIX MOCTOSHHBIX. JIMHelHble nuddepeHIanbHble YpaBHEHHUSI C TOCTOSIHHBIMU
KO3 PHUIIMEHTaAMU BBICHIMX TTOPSIKOB.

Cucrembl 1u¢gepeHINATBHBIX YPABHEHU

HopmanbHas cuctema auddepeHnnanbHbIX ypaBHEHUH. ABTOHOMHBIE CHUCTEMBbl. BekTopHas
3aluCch HOPMAJIBHOM cucteMbl. ['eomerpuueckuii cMpica pemieHus. Pa3zoBoe MPOCTPaHCTBO (TIOC-
KOCTh), (azoBas kpuBas. [IpuiioxkeHus B TMHaMUKE CUCTEM MaTepUalbHBIX TOUYEK, B TEOPUU aBTO-
MaTHYECKOTO yIpaBieHus, B Ononoruu u 1.1. 3anada Ko u1st HopManbHO# cuctemsl nuddepen-
IHAITBHBIX ypaBHEHHH. Teopema CylecTBOBaHHS M €AMHCTBEHHOCTH penieHus 3anaun Komu. Me-
TOJI UCKJIIOYEHUS Ul pelleHHs] HOPMaJIbHBIX cucTeM auddepeHnnanbHbix ypaBHeHHH. CHcTEMBI
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JTUHEUHBIX IuQQepeHInanbHbIX ypaBHEHHH, CBOICTBa pemieHuil. Pemenune cuctem JIHMHEHHBIX
mudpepeHIMaTbHBIX YPaBHEHUH ¢ TTIOCTOSITHHBIME KO3 HUITUEHTaMH.

Pa3znes 5. luckpernasi MaTeMaTHuKa

DNeMEeHTHI TeOpHH MHOXeECTB. [[narpammer Diiniepa — Benna. DinemMeHTsl KOMOMHATOpUKHU. by-
neBa anrebpa, pyHkuu anreOpsl goruku. [lomuaom XKerankuHa. AnreOpa MHOXKECTB. DIIEMEHTHI
Teopuu rpadoB: onpeaencHue, BUAbI rpados, onepanuu Haj rpagamu. MaTpuiia CMEXHOCTH.

Pa3znes 6. Teopusi BepoATHOCTEM C 3JIEMEHTAMU MATEMATHYECKOM CTATUCTHKH

Cayuaiinble coObITHS

[Ipenmer Teopur BepOSATHOCTEW. 3HAYCHHE Kypca TEOPHHM BEPOSTHOCTEM M MaTEMaTHYECKOM
CTaTUCTHKH B NMPO(EeCCHOHAIBHON MOATOTOBKE U MPOpECCHOHATBHON AeaTenbHOCTH. OpUueHTHpPO-
BOYHAsi OCHOBA JEHUCTBUM 110 NPUMEHEHUIO BEPOSTHOCTHO-CTATUCTUYECKUX U CTOXACTUYECKUX Me-
TOJIOB B pEIICHUH NpUKIaIHbIX 3amad. Knaccudukanus coObituii. [IpocTpaHcTBO 3r1eMEHTapHBIX
coObITuii. Anrebpa coObiTuii. [loHsiTHE CciydaliHOTO COOBITHS. OTHOCHTENBbHBIC YaCTOTHI. 3aKOH
YCTOMYMBOCTH OTHOCUTENBHBIX 4acTOT. CBS3b M€Ky BEPOSTHOCTBIO U OTHOCUTENIBHOM 4acTOTOM.
[TonsTue BeposTHOCTH cOOBITHA. Kiaccuueckoe M reoMeTpudecKoe OIpenesieHHEe BEpPOSTHOCTH.
Kombunatopuka. HemocpeacTBeHHOE BBIYHCICHHE BEPOSTHOCTH. IloHATHE 00 akCHOMaTHYeCKOM
IIOCTPOEHUU TEOPUU BEPOSITHOCTEH. DJIEMEHTapHasi T€OpUsl BEpOSTHOCTEH. MeTo/bl BbIUHUCIEHUS
BeposaTHOCcTeH. Teopema o moBTopeHHH OnbITOB (cxema bepnymnm). HauBepostHeiimas yactora
IIPY IOBTOPEHUHU ONBITOB.

Cay4yaiinble BeJIHYMHbBI

CrnyyaiiHble BEIMUMHBI U 3aKOHBI X pactipesenaeHus. [JuckpeTHble 1 HelpephIBHbIE CIIy4aiiHbIe
BenuuuHbl. Pan pacnpenenenus. @yHKUUS pacnpeneneHus, MIOTHOCTh paclpeiesieHus, UX B3au-
MOCBS3b U CBOMCTBA. BeposATHOCTh nomanaHus CilydailHOW BEJIMYMHBI HA TaHHBIM MHTEpBasl. Ywuc-
JIOBBIE XapaKTEPUCTUKH CIyYalHBIX BEIMYMH. MaTeMaTuueckoe 0KUJAaHUE U €T0 CBSI3b CO CPETHUM
apupMeTHIecKUM (3aKoH OoNbpIIMX umcen). Jucnepcus U cpeaHee KBaJpaTHUECKOE OTKIOHECHHE
cinydaiiHou BennuuHbl. Pacnpenenenue Ilyaccona. bunomumansHoe pacnpenenenue. HopmanbsHoe
pacnpeneneHue, ero CBOMCTBA, YCIOBHs, IIPU KOTOPBIX OHO BO3HHUKAET. UNCIOBBIE XapaKTEPUCTUKHU
HOopMasbHOTO 3aKoHa. dyHkus Jlamaca. Beruncienne BEposITHOCTH NONAJaHUs CIIy4ailHOM BEIu-
YUHBl Ha 33JaHHBI MHTEPBAI B Cilyda€ HOPMaJbHOrO pacupenencHus. I[lonsatune o nBymepHOM
HOpMaJIbHOM pactipeniesieHun. [lonsaTue o pazanyHbIX GopMax 3akoHa OONbIIMX yHced. Teopembl
bepuynnu n YeOnrmera. LienTpanbnas npenensHas TeopeMa JlsmyHoBa.

JIEMEHTBI MaTEeMATHYECKON CTATHCTHKH

I'enepanbHas COBOKYNHOCTh M BbIOOpKa. Bapuanumonusiii psna. ['mctorpamMma, smnupudeckas
GbyHKLUS pacnpeneneHus, BHIOOpOUHOe cpeaHee U aucrepcus. TodyeyHble OLEHKH HEU3BECTHBIX
MapaMeTPOB PACIPECICHUS TT0 BEIOOPKE U X XapaKTEPUCTUKU: HECMEIIEHHOCTh, 3(()EeKTUBHOCTD,
COCTOSATENIbHOCTh. MeTO/ bl MOJTYYEeHHUsI TOUEUHBIX OL[EHOK: METO/I MaKCUMAaJIbHOTO MIPaBI0II0100us,
METOJ] HAMMEHBIIINX KBAJpaTOB, METOJ MOMEHTOB. lIHTepBanbHble OlICHKH. MIHTEpBanbHOE OLIEHU-
BAHKE [1APAMETPOB HOPMAIILHOTO PACIIPEIEICHUS.

[TonsiTie O craTHCTHYECKOW THMOTEe3¢ W OOIas cxeMa, OCHOBHBIE METOJIbI €€ IMPOBEPKH.
Omubxu 1-ro u 2-ro pona. Pemaromas npoueaypa. MomHocts kpurepus. JloBeputensHbie 00a-
ctu. Kpurepun npoBepku rumnores.

Cucrema n1Byx ciay4yailHbIX BeJW4YUH. DyHKIMOHANbHAS, CTATUCTHUYECKAs U KOPPEJALMOHHAS
3aBUCUMOCTH MEX]ly BEJIMYMHAMH. DJIEMEHTHI KOPPEJSILIMOHHOIO aHanu3a. JIMHEeWHBI perpeccu-
OHHbIN aHanu3. OCHOBHBIE CBOMCTBA perpeccun. OLEHKH NMapaMeTPOB PErPeECCHOHHON MOJEIH T10
METOJly HAUMEHBIIINX KBAJAPaTOB M CBOMCTBA 3TUX OLECHOK. YpaBHEHUS JIMHEHHOW perpeccuu. Tec-
HOTa CBSI3U U €€ olLleHKa Mo KoapuuueHty koppensun. [lonstue o HenuHelHoON perpeccun. Kop-
pensuuoHHoe oTHoleHue. OrnpeneneHre napaMeTpoB HEIMHEWHBIX ypaBHEHUI perpeccuu MeTo-
JIOM HauMEHBIINX KBaIPaTOB.
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4.2. Conep:xanue JeKIui

Ounas ¢popma o0y4eHus1

n/a

Kparkoe conepxanue nekuui

Komnue-
CTBO YacoOB

IIpakTuue-
CKas TI0Aro-
TOBKa

3HaueHne Kypca MaTeMaTHUKU B MPOPECCHOHATBHON MOATOTOBKE U
npodeccuoHanbHOi AedarenbHocTU. [loHSATHE MaTeMaTH4ecKoro
MOJICJIMPOBAHUSA, METOAa U AITOPUTMA PEIIeHUs 3a7a4. DIEMEHThI
MaTeMaTnyeckorl JIOTMKUM. Matpuubl. OCHOBHBIE NOHATHSA, ICH-
cTBUsA Haja MaTpuuaMu. OnpenenuTteny 2-ro U 3-ro NOPSAIKOB U UX
cBoiicTBa. MUHOpHI U aireOpanveckue IOTOTHEHUs. Pa3ioxeHue
ompenenuTeNnss mo crpoke (ctonbiy). OOparnas matpuma. Panr
MaTpUIIbI.

CucreMsl IByX U TpeX JMHEWHBIX ypaBHEHMH. MaTpuuHas 3amuch
CUCTEMBI JINHENHBIX YpaBHEHUM U e€ pemenue. Teopema Kponeke-
pa-Kanemnu. MccnenoBanue COBMECTHBIX CUCTEM JIMHEHHBIX ypaB-
HeHui. basucuHele pemenus. Merton [Naycca. @opmynsl Kpamepa.

CucrtemMbl KOOpPJMHAT HA TUIOCKOCTU W B MPOCTpaHCTBE. BeKTOpHI.
JIuneiinble onepauuu Haj BekTopamu. lIpoeknus BekTopa Ha OCb,
cBoricTBa npoekuuu. [lonarue mmHelrHOro npocrpancrea. Koopau-
HaTbl BEKTOpa. JINHENHO He3aBUCHMBIE BEKTOPBI. Pa3nokeHue Bek-
TOpa B MPAMOYrojibHOM Oa3uce. Hampapistomniye KOCUHYChI U JJIN-
Ha BeKTOpa. JInHeliHble onepanuy Hal BEKTOpPaMU B KOOPAMHATHOM
¢dopme. JleneHue oTpe3Ka B 3aJaHHOM OTHOUICHHUHU.

CkansipHoe npou3BeeHue BEKTOpoB. CBONCTBA CKAISIPHOTO IIPOU3-
Be/ICHUS, PU3UUECKUI CMBICI, BBIpAKEHHE B KOOPAMHATHON (opme.
JlnvuHa BEKTOpa W yrosl MeXAy IBYMs BEKTOpaMH. Y CIOBHE OpTO-
TOHAJIBHOCTH JIBYX BEKTOpOB. [IpuMeHeHHe CKalspHOro mpou3Be-
JIeHUs B pELICHUU IPUKIAAHBIX 3a1ad. BekTopHOE NpousBencHue
BEKTOpPOB, €ro CBOWCTBA, BBIPAKEHHE B KOOPAMHATHOU Qopme.
VYcnoBue KOUIMHEAPHOCTU BEKTOPOB. DU3UYECKUN CMBICT BEKTOP-
HOTO IpousBeneHusd. [loHATHE O CMENIaHHOM NPOW3BEACHUH, BBI-
pakeHHe B KoopauHaTHOM Qopme. IIpumeHeHHEe BEKTOPHOrO W
CMENIAaHHOTO IPOU3BECHUN.

YpaBHeHUsT JMHUM Ha IUIOCKOCTHU. [loyisipHble KOOpAMHATBHI HaA
mII0cKoCcTH. DOpMBI ypaBHEHHUS NPSIMOM Ha MIJIOCKOCTU. YTOJI MEK-
Iy TPAMBIMHU. Y CIIOBUS MapaJUIEIbHOCTH U NEPHEHAUKYISIPHOCTH
MPSAMBIX. YPAaBHEHUE YUK MMPSIMBIX.

KpuBbie BTOporo nopsijika: oKpyKHOCTb, 3JUIMIIC, TUIIepOoIa, mapa-
0oI1a, MX TeOMETPUUYECKHE CBOWCTBA U ypaBHEHHMs1. Pemenue 3anau.

[ToBepXHOCTU M UX ypaBHEHUA. YpaBHEHUS IUIOCKOCTH U MPSIMOM B
MPOCTPAHCTBE. YTOJ MEXIY TJIOCKOCTAMHU. Y CIIOBHUSI TapajllIeIbHO-
CTU U NEPHEHAUKYISIPHOCTH IUIOCKOCTEN. YTOJI MEXAY MPSAMBIMU.
B3anMHOe pacmosnokeHne MpsSMBIX B MPOCTPAHCTBE. YTOI MEXIY
npsiMoil U 1iockocThio. [loBepxHOCcTH BTOpOro mopsnaka. Llunun-
npudeckue mnoBepxHoctu. Cdepa. Dmmuncowa. [umepOomonasl.
[TapaGomonapl. ['eomeTpuueckne CBOWCTBA JTUX MOBEPXHOCTEH,
MCCIIeI0BaHNE X (DOPMBI METOZIOM CEUCHUM.
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n/a

Kparkoe conepsxanue nekiuit

Komnue-
CTBO YacOB

IIpaxTuue-
cKasl IOATro-
TOBKa

MHoxecTBO BeniecTBeHHBIX yncen. Oynkius. Obmacts ee ornpene-
nenus. CnocoOwl 3amanus. Knaccudukanus dynkumid. [lonspHbie
KOOpJMHATHl Ha IJIOCKOCTH. KpuBBIE B MOJSPHBIX KOOPAMHATAX.
Cnoxnast GyHkIus, ooparHas QyHKIus, HessBHAs (QYHKIUA, mapa-
MeTpuuecku 3amanHas QyHkuus. OCHOBHBIE dJIEMEHTapHbIE (YHK-
I[UU, UX CBOMCTBA U TpaduKH.

Yucnosble mnocnenoBarenbHOCTU. [Ipenen 4wuciioBor mocienoBa-
TesibHOCTU. CXopsiuecs U pacXoJAIIMecss YHUCIOBbIE IMOCIEI0Ba-
TenpbHOCTH. [IpusHaku cxogumoctu. Yucno e. Beruucienue npene-
JIOB YMCIOBBIX MnocienoBaTenbHocTell. Ilpenen gynknuu B TOUKeE,
Ha OeckoHeuHoctu. ['eomerpuueckas mumocTpaus. OQHOCTOPOH-
HUe npezaensl GyHKUMHA. beckoHeyHO Mainble (YHKLIMHU, MX CBOM-
cTBa. beckoneuno Gomnbive QYHKIMU, HX CBSI3b ¢ OECKOHEYHO Ma-
abiMU QyHKLIMAME. TeopeMsl 0 CBsA3M QYHKIUH, UMEIOLIEH npene,
¢ Oecxoneyno manoi ¢yHkmmeid. OCHOBHBIE TEOPEMBI O TpeAeax.
HeonpeneneHHOCTH M METOJbl UX PAacKpbITHs. Bbluncienune ogHo-
CTOPOHHHX IpeesioB. TeopeMbl O MpeienbHOM IMepexo/ie B Hepa-
BEHCTBAX. 3ameuaresbHble npenenbl. CpaBHEHHE OECKOHEYHO Ma-
JIX  (QYHKIUH. DKBUBaJCHTHBIE OECKOHEUHO Majble (pyHKuu. He-
HpPepbIBHOCTh (YHKLIMH B TOUKE M Ha MHOXecTBe. TOUKM pa3pbiBa
¢ynkumun ¥ ux kiaccupukanuu. JleiicTBUS Hal HENpPEpbIBHBIMU
¢bynkuusMu. HenpepbIBHOCT OCHOBHBIX 3JIEMEHTAPHBIX (YHKLUH.
CBoiicTBa ()yHKIIMH, HETIPEPHIBHOM HA OTPE3KeE.

10.

3ana4yy, NPUBOIAIIME K TOHATUIO Npou3BOAHOM. OrmpenencHue
npou3BoHONM (pyHKIMKU B Touke. OcHOBHBIC mpaBuia nuddepen-
mupoBanug ¢yHkuuid. [IpomsBoaHas crnoxxHoi ¢yHkuuu. [Ipomns-
BOJIHBIE OCHOBHBIX 3JIEMEHTApHBIX (DyHKUMMH, Tabauna mpou3BOJ-
HbIX. [Ipou3Bo/iHAs HESABHOM M MapaMeTpUUYECKH 3a/JaHHOU (YyHK-
17078

11.

HMuddepenuman ¢pynxuuu. 'eomerpudeckuii cmbici. CBs3b ¢ Ipo-
u3BoiHOM. CBoiicTBa nepsoro auddepennunana. 'eomerpudeckuii u
MEXaHUYECKUM CMBICI NMPOU3BOJHOM. YPaBHEHMsI KacaTEIbHOU H
HOpMalii K Iulockod KpuBoH. IlpousBomHble u auddepeHuanb
BBICIIIMX TIOPsiIKOB. HemHBapuanTHOCTh popMbl nuddepeHImanon
BBICIIMX IOPAAKOB. MeXaHUYECKUNM CMBICII IIPOU3BOAHONU BTOPOIO
nopsiaka. Bropas npousBoiHas mapaMeTpUuecKd 3aJaHHOW (yHK-
UK ¥ HesBHOM QyHKIuU. OCHOBHBIE TEOpEeMBI U dhepeHIInaTbHO-
0 WCYHCIICHUs JIEUCTBUTEIIBHOW IEPEMEHHOM M HMX INPUMEHEHHUE:
teopeMbl Pepma, Ponns, Jlarpanxka, Komw. [Ipasuno Jlonurans.

12.

[Tpumenenue nuddepeHnanIbHOr0 HCYUCIECHUS ISl UCCIIEIOBAHUS
(GYHKIMH M MOCTPOEHHUS MX TpapHKOB. YCIOBHS MOHOTOHHOCTH
byHKIMU. DKCTpeMyMbl (QYHKIUH, HEOOXOAUMOE MU JOCTATOYHOE
YCIIOBUS CYLIECTBOBaHUS IKCTpeMyMa. OTbICKaHNE HAUMEHBIIETO 1
HauOospiero 3HadyeHud Gpynkuu, aguddepeHnupyeMon Ha oTpes-
ke. VccrnenoBanue BeimyksiocTd QyHkiuu. Touku meperu6a. [lo-
CTaTOYHOE YCIIOBUE CYIIECTBOBAHHS TOYKU Mepernda. ACUMITOTHI
rpapuka ¢pynkuuu. OOmas cxema MccieqoBaHus (QYHKLIHUU U I0-
cTpoenus ee rpaduxa. [Ipumepsl.
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n/a

Kparkoe conepsxanue nekiuit

Komnue-
CTBO YacOB

IIpaxTuue-
cKasl IOATro-
TOBKa

13.

[TepBooOpasnas ¢yHkmus. HeonpeneneHHbIH HHTETPaI U €ro CBOK-
ctBa. Tabnuia uHTErpanoB. MeToibl MHTEIPUPOBAHUS: HETOCPE/-
CTBEHHOE MHTETpUpOBaHue. MeTo1 3aMeHbI IEPEMEHHON B HEOIIpe-
JICJICHHOM MHTErpajie U HHTErPUPOBAHUE 110 YACTSIM.

14.

Pa3znoxxenue panuoHanbHBIX ApobOeit Ha mpocteitmue. MuTerpupo-
BaHUE pAlMOHANBHBIX (PyHKUUN. VIHTErpupoBaHHe HpPpaLUOHAIb-
HBIX (DYHKIUH (CTENEHHBIC U TPUTOHOMETPHUYECKUE MOJICTAHOBKH),
TPUTOHOMETpHUECKUX (PYyHKUMN. YHUBepcallbHas TPUTOHOMETPH-
yecKasi I0JICTAHOBKA.

15.

3amauyu, OPUBOJANIME K TMOHITHIO ONPENEICHHOTO HHTEerpaa.
Ornpenenennblii UHTErpai. TeopeMa CyliecTBOBaHUS ONPEIEICHHO-
ro unTerpana. CpoiicTBa onpezeneHHOro nurerpana. [lpouszsoanas
MHTETpaja Mo BEpXHEMY nepemMeHHoMy mpeneny. @opmyna Hero-
ToHa-JleiiOHuna. MHTEerpupoBanue Mo 4acTsM M 3aMEHa IepeMeH-
HOU B ompeneneHHoM uHrerpaie. OnpenenaeHHbli HHTerpail oT He-
YEeTHON M YeTHOW (YHKIIMH 10 CUMMETPUYHOMY MPOMEXYyTKy. He-
CcOOCTBEHHBIE MHTETPaJIbl C OECKOHEUHBIMU IIpe/ieIaMi HHTETPUpPO-
BaHUs U OT HEOTPAHUYCHHBIX (PYHKIIMH.

16.

[TpuoskeHre OmpeaeIeHHOr0 HHTETpajia K PEIICHUI0 TeoMeTpHYe-
CKUX U (PU3MYECKHX 3a/1a4: BBIYMCICHUE TUIOIAIM IJIOCKOH (ury-
pBI, JUIMHBI JyTW KPWUBOH, IUIOIMIAIN ITOBEPXHOCTH, OOBEMa Tela
BpalleHUsI, paOOThI, TABJICHUS, CTATUCTHYECKUX MOMEHTOB, IIEHTPA
TSDKECTH IIJIOCKOU (DUTYPBIL.

17.

OyHKIUU ABYX JAEHCTBUTEIBHBIX IEPEMEHHBIX, CIIOCOOBI UX 3a7a-
Hus. OOnacte onpenenenus. JInaun ypoBHS (DYHKIMH JIBYX Tepe-
MEHHBIX. YacTHbIE MPOU3BOAHBIE NIEPBOrO MOPsAKA, UX T€OMETPU-
yeckuil cMmbich. [lonHblil auddepennnan, ero cBi3b C YaCTHBIMU
npou3BOHBIMU. VIHBapHaHTHOCTH (hOpMBI OJTHOTO TuddepeHIma-
na. [puOnmxeHHble BHIYMCIEHUS C TOMOLIbIO TIepBOTo nuddepen-
1Uaa.

18.

[TpousBoaubie U nuddepeHranbl BHICIIUX MOpsiiKoB. Teopema o
CMEIIAaHHBIX NPOU3BOAHBIX. KacaTenbHas MIOCKOCTh U HOPMaJb K
MOBEPXHOCTU. DKCTpeMyMbl QYHKIIUU JIByX NepeMeHHbIX. Heobxo-
JUMOE YCIIOBHE 3KCTpeMyMma. [locTaTOuHOE YCIIOBHE DKCTpEMyMa.
OTpICKaHME HAUMEHBIINX U HAUOOJIBIINX 3HAYCHUH (PYHKIINH.

19.

3ajaun, IpUBOMSIINE K MOHATUIO JBOMHOIO MHTErpana. J(BoitHoH
WHTETpaj, €ro onpenencHue. Teopema CyIeCTBOBAHUS JIBOMHOIO
uHTerpana. CBoOHCTBA, TEOpEMA O CpeITHEM 3HAYEHUU. Brruncnenue
nBOMHOrO MHrerpana. Ilepexon k moisspHelM KoopauHaTtam. IIpu-
JIOKEHUS IBOMHOTO MHTETpaJa.

20.

3amaya O BBIYMCICHUHM padOThl mepeMeHHoW cuibl. OnpeneneHue
KPUBOJIMHEMHOTO MHTErpaja 1o koopauHaraMm. CBOMCTBA, BBIYMC-
nenne. @opmyna ['puHa. YcioBHs HE3aBUCUMOCTH KPUBOJHUHEHHO-
ro MHTEerpaja 1o myTd HHTerpupoBaHus. HaxoxneHue ¢GyHKIHUN
JBYX MEPEMEHHBIX M0 ee noiHoMy nuddepennuany. [punoxenus
KPUBOJIMHENHOT0 MHTErpajga BTOPOro poja.

21.

UucnoBele psiibl, CyMMa pslla, CXOAUMOCTh U pacxoaumocTb. He-
o0xonumele ycroBusi cxoaumoctu. Psn Jlupuxie. ['apmMoHmdeckuii
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n/a

Kparkoe conepsxanue nekiuit

Komnue-
CTBO YacOB

IIpaxTuue-
cKasl IOATro-
TOBKa

psaa. Psan reomerpuueckoit nporpeccun. CBOMCTBA CXOASAIINUXCS Psi-
J0B. Panpl ¢ monoxutenbHbIMM uneHamu. [IpusHaku cpaBHEHMS
psioB. [Ipusnak Jlanam6epa. MaTerpanbublii npusHak Komm.

22.

3nakodepenyromnuecss psnbl. Ilpusnak JleliOnuna. AOcomroTHas,
ycnoBHas cxoquMocTb. Cteniennsie psabl. Teopema Abens. Murep-
BaJl M PaJMYyC CXOAMMOCTH CTENEeHHOro psja. CBOHCTBa CyMMBI
CTETIEHHOTO psiZia: HEMPEPHIBHOCTh, MOWICHHOE TU(epeHIIpoBa-
HUe U uHTerpupoBanue. Psaael Telnopa u Maknopena. Paznoxenue
aneMeHTapHbIX GyHKImiA B psag Teinopa u B psag Maknopena. [Tpu-
JIO’)KEHUE CTETIEHHBIX PAJOB K MPUOIUKEHHBIM BbIUMCICHUSM HHTE-
IpajoB.

23.

KomrnekcHsle uncia, aeiictBus ¢ HUMH. M300paxeHne KOMILIeKC-
HBIX 4YMCEJ Ha IUIOCKOCTH. MOIyllb M apryMeHT KOMIUIEKCHOI'O
yucna. Ux cBoiicTBa. AnreOpanueckas ¥ TPUTOHOMETpHYECKAas
($hopMBI KOMIUIEKCHOTO 4HCia. ANreOpandyeckue ACHCTBUS HAJl HU-
mu. @opmyna Ditnepa. [lokasarenbHas popma KOMIUIEKCHOTO YHC-
na. Kopau n3 xomiuiekcHbIX yucen. OyHKIMM KOMIUIEKCHOTO Iie-
peMeHHOro. DieMeHTapHble aHanuTtudeckue ¢pynkuuu. Juddepen-
nupyemocts. YcinoBusa Komm-Pumana. MHTErpmpoBanue 1no Kow-
wiekcHoMy aprymenty. Teopema Komu. MuTerpanshas dopmyna
Komm.

24.

3anaum, NpUBOIAIINE K MOHATHIO AU epeHInanbHbIX ypaBHEHUH
(V). Iopsmox AV, pemenue JIY nepBoro mopsaka. HavanbHbie
yCJIOBHsI, o0liee pemienue, yactHoe pemrenue. 3agada Komm. Teo-
peMa CyLIEeCTBOBaHMS U €IWHCTBEHHOCTU peuleHus 3agadn Komm.
AV l-ro nopsaaka ¢ pa3gensomuMucs nepeMeHHbIMU. OTHOPOAHbIE
J.Y. nepBoro nopsiaka. JIuneiinsie /[.Y. nepsoro mopsaka. Ypas-
Henue A. bepnynnu. [lone nanpanenuii. U30KkIuHBL

25.

JY Btoporo mnopsaka. HauanbHble ycnoBus, oOliee pelieHue,
yacTHoe perieHue. 3agada Komm. Jludpdepenunanbabie ypaBHEHH
BTOPOTO MOPsAKA, TOIYCKAIOIUE TIOHMKEHNE NopsAaka. JInHeliHbIe
onHopoaHble uddepeHunansusle ypasHenus (JIOAY) Broporo
nopsiaka. JImHelHO He3aBUCUMBIE U 3aBUCHMBIE perieHus. Onpene-
nutenk BpoHckoro, ero coiictBa. Teopema o CTpykType 00111ero
pewenus JIOAY. O6uee pemenue JIOAY ¢ mOCTOSHHBIMU KOA(-
¢unuentamu. JluHelHbIe HEOAHOPOAHBIE TUDPEpeHINATbHBIC
ypaBuenus (JIHAY) Broporo mopsaka ¢ mocTOSHHBIMH KO3 UIHU-
eHTamu. TeopeMa o CTpykType obiiero pemeHusi. MeTto Bapuanuu
IIPOU3BOJIBHBIX IOCTOSHHBIX. (OTBICKAHWE YAacCTHOIO PELICHMS
JIHAY co cnenuanbHbIM BHJIOM MpaBoil yacTh. Teopema o Hajo-
xeHuu perieHnit. Cucremsl auddepeHnnanbHbIX ypaBHEHU.

26.

[Ipeamer Teopun BepositHocTer. Knaccudukamus coosituii. Kmac-
CHUYECKOe M CTAaTUCTHYECKOE OIpPEIeTICHHS BEPOSITHOCTH COOBITHS.
3aKOH yCTOMYMBOCTH OTHOCHUTENIBHBIX YacTOT. ['eOMeTpriecKue Be-
POSITHOCTH. DIIEMEHThl KOMOMHATOPHKH.

27.

TeopeMsbl CIIOKEHUST BEPOSITHOCTENW U CIIEICTBUS U3 HUX. Y CIIOBHAA
BEpPOSITHOCTh. TeopeMbl YMHOKEHHUsI BeposiTHOCTeN. Dopmyita 1oi-
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n/a

Kpatkoe coaeprkanue aeKiuii

Komnue-
CTBO YacOB

IIpaxTuue-
cKasl IOATro-
TOBKa

HOH BepositTHocTH. Cxema bepnymnu. ®opmyner Jlamnaca u Ilyac-
COHA.

28.

JluckpeTHBIE cay4aliHble BEIMYMHBI. 3aKOH pacupenencHus, QyHK-
sl pacrpeneneHus. YuciaoBble XapakTEpPUCTUKU. BUHOMHANBHBIH
3akoH. 3akoH Ilyaccona. HempepbiBHbIE cCilydaliHble BEJINYHHBI.
OYHKIMS TUIOTHOCTU paclpelielieHus BeposTHocTeld. UucioBble
XapaKTepUCTUKU. PaBHOMEpHOE, IOKa3aTeJbHOE M HOPMAJIbHOE
pacupeznenenus. [lonsTie o pa3nuuHbix Gopmax 3aKoHa OONBIINUX
gyucen. Teopema bepuymnu Yebsimena. LlenTpanbHas npenenbHas
TeopeMa.

12

29.

['enepanbHas COBOKYIMHOCTb, BEIOOPKA, BApHALMOHHBINA psia. ['ucro-
rpaMMma, smnupuyeckas QpyHkuus pacupenenenus. CTaTucTuYecKue
OIICHKM mapaMeTpoB. TpeOoBaHHS K OICHKaM. OMIUPUYECKUE
OLICHKM MaTeMaTU4YECKOro OXUAaHUs U nucrepcuu. MaTepBanbHOe
olieHMBaHME. JloBepUTENbHBIE HWHTEpBAJIbl JJII MAaT€MaTUYECKOro
OKHMJIaHMSI M TUcTiepcuu. 3agada 00 00beMe BHIOOPKH.

[TpoBepka cTaTUCTMUYECKUX TMIIOTE3: 1) O 3aKOHE pacHpelesIeHUs
CIIy4aifHON BETUYMHBI; 2) O pa3IMYUH B OLIEHKAX [apameTpoB; 3) o
IPUHAJJIEKHOCTH BBIOOPOK OJHOM T'€HEpalbHOM COBOKYIHOCTH.
CrarucTruueckue KpuTepuH MPOBEpPKHU rumnote3: kpurepuil I[lupco-
Ha, Konmoroposa, CTbrozieHTa.

20

Hroro

144

10%

3aounas popma o0yueHus

Kpartkoe coneprxanue nekiuit

Komu-
4eCTBO
JacoB

IIpak-
THYE-
cKas
HOJrO-
TOBKa

BBeneHne B AMCUMIIINHY, Bblla4ya 3alaHU JJIs BBITIOJIHEHMS] KOHTPOJIbHOU
paboThl. 3HaUEHHE Kypca MaTEMaTUKH B TPO(PECCHOHATIEHON TTOATOTOBKE U
npodeccuoHaIbHOM 1eATeNbHOCTH. OpUEHTUPOBOYHAS OCHOBA JIEHCTBUI
10 MPUMEHEHHUIO MaTEMAaTUKH B PEIIEHUH PUKIIAHBIX 33/1a4; TIOHATUS
MaTEMaTHYECKOr0 MOJIEIMPOBaHUS, METO/Ia U AJITOPUTMA PEIICHU 3a/1a4.
DeMEeHThl MaTeMaTHYECKOU JIOTUKH; HE00X0IMMOE U JOCTATOYHOE yCIIO-
BHsA. CUMBOJIBI MAaTEMATUYECKOM JIOTUKH, UX UCIIOJIb30BaHUE. MaTpuIbI.
OcHoBHbIE MOHATHUSA, AEUCTBUA HaJ MaTpuiiamu. Onpenenurenu 2-ro u 3-
r'O TOPSIIKOB M UX CBOICTBa. MUHOpHI U anredpandeckue T0MOTHEHUS.
Paznosxenune onpenenutens mo crpoke (ctonoiry). O6parHast MmaTpuiia.
Panr marpunel. Cuctemsl IBYX M TpEX JUHENHBIX YpaBHEHUN. MaTtpuuHas
3alMCh CUCTEMBI JINHEWHBIX YpaBHEHNH U €€ pemenne. Teopema Kponeke-
pa-Kanennu. MccnenoBanue COBMECTHBIX CUCTEM JIMHEMHBIX YPaBHEHU.
basucheie pemienunsi. Meron [Naycca. opmynsl Kpamepa.
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Kpatkoe conepxanue nekuui

Komun-
Y4eCTBO
4acoB

[Tpak-
THYC-
cKas
HOJrO-
TOBKa

CucreMpl KOOPAMHAT Ha IVIOCKOCTH U B IIpocTpaHcTBe. BekTopsl. [lonsaTue
JIMHENHOTO npoctpancTBa. KoopauHarsl BekTopa. JIMHEMHO HE3aBUCUMBIE
BeKTOphlL. [IpsiMoyromnbHblil 6a3uc. PaznoxeHue BeKTopa B IPSIMOYTOJIBHOM
6azuce. Hampapnstomue KOCUHYCHI W JUIMHA BekTopa. JImHeliHble omnepa-
LMY HaJl BEKTOpaMHU B KOOpAMHATHOM (opme. [leneHue orpes3ka B 3a]aH-
HOM oTHoueHuH. CkajsipHOoe npou3BeaeHue BeKTopoB. CBoiiCTBa cKaysp-
HOTO HIPOM3BEACHUs, (PU3MUYECKHI CMBICH, BbIpa)KEHHE B KOOPIMHATHOM
¢dopme. JlnuHa BEKTOpa M yrojl MeXAY JABYMsSI BEKTOpaMH. Y CIIOBHE OpPTO-
TOHAJIBHOCTU JABYX BEKTOpPOB. lIprMeHeHue CKalsApHOro NpOU3BEICHMS B
pelIeHUN NPUKIAAHBIX 3a7a4. BEKTOpHOE INpPOU3BEIECHHE BEKTOPOB, €ro
CBOWCTBA, BBIPAKEHUE B KOOPAUHATHON (popme. Y ciloBHE KOTMHEAPHOCTH
BEKTOpOB. DU3MYECKHI CMBICI BEKTOPHOro IpousBeneHus. [lonstue o
CMELIaHHOM IIPOU3BEICHUH, BEIpA)KEHUE B KOOpAUHATHON (opme. [Ipume-
HEHHE BEKTOPHOI'O ¥ CMEIIAHHOTO IPOU3BEICHUN.

VYpaBHEHHUs JIMHUKA HA IUIOCKOCTH. l1oJIsipHBIE KOOpAMHATEI HAa ITUIOCKOCTH.
®opmbl YPABHEHUS IIPSIMOM HA IUIOCKOCTH. YTOJ MEXIY MPAMBIMH. Y CIIOBUS
MapajuIeIbHOCTU W NEPIEeHIUKYJISIPHOCTU NPSIMbIX. YPaBHEHHE IydKa
npsiMbIX. KpuBblie BToporo nopsijika: OKpyHOCTb, 3JUIMIIC, runepoona, na-
paboa, UX TeOMETpUIECKHE CBOMCTBA U ypaBHEHUs. Pemenne 3aqay.
IloBepxHOCTH M UX ypaBHEHMs. YPaBHEHHs IUIOCKOCTH M IPSIMOU B IIPO-
CTPaHCTBE. YTOJI MEXIYy IUIOCKOCTSIMH. Y CJIOBHS NapauIeIbHOCTU U TIEp-
NEHAUKYJISIPHOCTH IIJIOCKOCTEN. YT0i MeXay npsaMbeIMUA. B3anMHoe pacrio-
JIO’)KEHUE MPSMBIX B MPOCTPAHCTBE. YTOJI MEXIY MPSIMOW U IUIOCKOCTBIO.
IToBepxHocTu BrOporo nopsaka. Hunuaapudeckue nosepxHoctH. Coepa.
Onnmuncoun. ['mnepOononasl. [Tapabomouasl. ['eomerpuyeckue cBoiicTBa
9THX MOBEPXHOCTEMH, HccieloBaHue UX (POPMBbI METO/IOM CEUEHUH.

MHO0x€ecTBO BELIECTBEHHBIX yKcell. YncnoBble nocienosarensHocTu. [Ipe-
JIeJl YKCJIOBOM mocienoBaTenbHOoCTH. Cxoasmumecs U pacxoAsiyecs duc-
JI0BBIE TIOcHenoBaTenbHOCTH. [Ipu3Haku cxonumoctu. Yucno e. Beruucie-
HUE TPEJENIOB YUCIOBBIX MocinenoBarenbHoctel. [Ipenen pynkuuu B Tou-
ke, Ha OeckoHeyHOCTH. I'eomerpuueckas uunoctpauus. OIHOCTOPOHHUE
npenensl GyHkuuid. beckoHeuyHo Manble QyHKIMM, UX cBoiicTBa. becko-
He4HO OospiMe (PYHKIMH, UX CBSI3b C OECKOHEYHO MANbIMHU (DYHKIIUSMH.
TeopeMbl 0 cBsi3u GYHKIHMHM, UMEIONIEH Mpenen, ¢ OSCKOHEYHO Majou
¢ynkuueit. OcHOBHbBIE TeopeMbl 0 Tpezenax. HeonpeaeneHHOCTH U MeTo-
Il UX PACKpBITHs. BblunciieHne OIHOCTOPOHHUX MpefenoB. Teopemsl o
IIPEIEIbHOM MEPEXOJIE B HEPAaBEHCTBAaX. 3aMeydareiabHble npezaensl. Cpas-
HeHue OECKOHEYHO MaJibIX (PYHKIMNA. DKBHUBAJIECHTHbIE OECKOHEYHO Mallble
¢ynkuuu. HerpepsIBHOCTH (DYHKIIHMI B TOUKE U HA MHOKECTBE. TOYKH paz-
phIBa QYHKIMHU U UX KJIACCU(QUKAIUH.

3ajaun, TPUBOASAIINE K TIOHATHIO MMPOU3BOAHON. Onpesenienre mpou3Bo/I-
HOW ¢yHKuMu B Touke. OcHOBHbIe mpaBuia AuddepeHurpoBanus GpyHk-
uuil. [lpousBoaHas cnoxHol GyHKIMH. [Ipon3BoHBIE OCHOBHBIX 3JIEMEH-
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Kpatkoe conepxanue nekuui

Komun-
Y4eCTBO
4acoB

[Tpak-
THYC-
cKas
HOJrO-
TOBKa

TapHBIX (DYHKIMHA, Tabauma mnpou3BoAHbIX. OCHOBHBIE TeopeMbl nudde-
PEHLMAIBHOTO MCUYMCICHUS NEHCTBUTEIBHON MEPEMEHHON M UX NpUMEHe-
Hue: reopemsl Pepma, Poins, Jlarpanxka, Kowmmn. IIpasuno Jlonurans.

ITepBooOpasnas ¢yHkiusa. HeompeneneHHbI MHTETpaJl U €ro CBOMCTBA.
Tabnuua uHTerpanoB. MeTo/Ibl UHTETPUPOBAHUS: HEMOCPEICTBEHHOE HH-
TErpUpPOBAaHKE, METO/ 3aMEHbI IEPEMEHHOI B HEOIPEIEeICHHOM HHTETpajie
W MHTETPUPOBAHUE IO YaCTsM. Pa3nokeHue palMoHAIBHBIX Jpobell Ha
npocreimue. MaTerpupoBanne panuoHadbHbIX GyHKIMHA. MHTErpupoBa-
HUE UPPANUOHAIBHBIX (QYHKIHHA (CTETIEHHBIC U TPUTOHOMETPHYECKUE TTOI-
CTaHOBKH), TPUTOHOMETpUYECKUX (DYHKIUN. YHUBEpCcalbHAsS TPUTOHOMET-
puYecKas MoJCTaHOBKA. BrIpakeHMs, HEMHTETPUPYEMbIE B KBaJpaTypax.

Beluncnenne KpaTHBIX MHTETPaiOB IIOBTOPHBIM HHTEIPUPOBAHHUEM B
JEKAPTOBBIX KOOpAuHaTax. KpuBOIMHENHBIE MHTErpajgbl MEPBOrO U
BTOPOT'0 POJA, UX CBOMCTBA, IPUMEPHI BBIYUCIICHUS.

YucnoBele psAgpl, CyMMa psAla, CXOIAUMOCTb U PacXOJUMOCTb.
Heo6xoaumeie ycnoBust cxogumoctu. Pan Jdupuxie. ['apMoHHUECKH psil.
Pan reomerpuueckoil nporpeccu. CBOMCTBA CXOAAIMXCS psALOB. Paapl ¢
MOJIOKUTEIbHBIMU  ueHaMmu. IlpusHaku cpaBHeHMs psgoB. Ilpusznax
HanamGepa. MnTerpanpubiii npusHak Komm. 3Hakouepenyrommecs psibl.
IIpuznak JleiiOHuna. AOCOIOTHAs, YCIOBHAs CXOUMOCTb.

KomruiekcHbie uncia, aeictBust ¢ HUMH. M300pakeHre KOMIUIEKCHBIX YH-
CeJl Ha IUIOCKOCTH. Monysb U apryMeHT KOMIUIEKCHOro uucna. Mx cBoi-
cTBa. AnreOpauyeckass U TpPUTOHOMETpUYecKass (HOpPMBI KOMILJIEKCHOTO
yucia. AnreOpanueckue neiictBua Haa Humu. Popmyna Ditnepa. [lokaza-
TenabHas Qopma KOMIUIEKCHOTO uucia. KOpHM M3 KOMIUIEKCHBIX YHCEI.
@OYHKIIMM KOMIUIEKCHOTO IEPEMEHHOT0. OJIEMEHTApHbIE aHAIUTUYECKUE

¢ysakun. {uddepeHnmpyemMocTs.

10

3agauun, NpUBOSAIIME K MOHATHIO JU(depeHnmanbHbX ypaBHeHuil (V).
[Mopsimox 1Y, pemenue Y mepBoro nopsiaka. HadanbHble ycnmoBus, 00-
niee peuieHye, yacTHoe pemenue. 3anada Kommu. Teopema cymecTBoBaHUS
U enuHCTBeHHOCTH pemreHus 3anaun Kommu. 1Y |-ro mopsiaka ¢ pazaens-
omumucs nepeMeHHbiMu. OnHopoansie [[.Y. nepBoro nopsaka. JIunen-
Hbele [[.Y. nepBoro nopsaka. Ypasaenue . bepuymnu. [lone HanpaBieHuil.
N3oknunel. 1Y Beicimx nopsakoB. HauanpHbie ycnoBus, o0liee pemieHue,
yacTHoe pemenue. 3anada Komm. uddepennnansubie ypaBHEHUS BTOPO-
ro MOpsAKa, JOIYCKAIOUIUE MOHKEHNE Nopsiika. JINHelHHbIe 0THOPOIHbIE
mudepenunanbablie ypaBaenus (JIOAY) Broporo nopsaxa.

11

[lpenmer  Teopum  BepoatHocTed.  Kiaccudukanms — coObITHI.
Krnaccuueckoe M cTaTUCTHYECKOE OIpPENETIeHHs] BEPOSITHOCTH COOBITHS.
3akOH  yCTOMYMBOCTM  OTHOCHUTEIBHBIX  4YacToT. |'eomerpumueckue
BepoATHOCTH. Anrebpa coObituil. KomOuHatopuka. Teopembl ClOXKEHHS
BEPOATHOCTEM M CIIEACTBUS W3 HHUX. YCIIOBHAas BEPOATHOCTb. TeopeMbl
YMHOXEHHUSI BeposiTHOocTe. dopmyna monHOW BeposTHOcTH. (Cxema
bepuymm. @opmyunsl Jlannaca u Ilyaccona.
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[Tpak-
Ne Konu- THYE-
n/ Kpartkoe conep:xanue nexuui 4ECTBO cKas
i 4acoB | HOJTro-
TOBKA
JIMCKpeTHBIE CiTydaiiHble BENUYMHBL. 3aKOH pacrpeneseHus, (QyHKIHS
pacripenienienusi. UuciaoBble XapaKTEpUCTHKU. bBHHOMMAIbHBIA 3aKOH.
3akoH [lyaccona.
12 | HenpepbiBHBIE ~ ciyvailHble ~ BenMuuHbl.  DYHKUUSA  IUIOTHOCTH
pacripenienieHus: BEposTHOCTeH. YnCIoBbIe XapakTepucTHKu. PaBHOMepHOE,
IoKa3aTeJbHOE W HOpMallbHOE pacrpeneneHus. IloHsaTHe o pa3nuyHbIX +
dopmax 3akoHa Oompmux umcen. Teopema beprymmm YeOsliesa.
IlenTpasibHas npeseabHas TeopeMa.
I'enepasibHas COBOKYIHOCTh, BbIOOpKaA, BapUallMOHHbIN psil. ['ncrorpamma,
13 smnupuueckas GyHkuusa pacnpeneneHus. CTaTUCTHYECKHE  OLIEHKH +
napameTpoB. [IpoBepka CTaTUCTHUECKUX THIIOTE3
Hroro 22 10%
4.3. Coaep:xanue JJaGOpaTOPHBIX 3aHATHH
JIaGopaTopHble 3aHATUS HE IPEAYCMOTPEHBI YUEOHBIM IIJIAHOM.
4.4. CopepxaHue NPaKTHYECKUX 3aHATHI
Ounas popma 00ydyeHus
No o Komuuecto | IlpakTnueckas
i HanmeHnoBaHMe PaKTUYECKUX 3aHATUI dacon HOArOTOBKA
1. | DnemeHTH! TMHEHHON areOpsl 16 +
2. | DneMeHTBI BEKTOPHOU alreOphl 16 +
3. | AHaJIMTHYECKasi TEOMETPHUs 16 +
4. | OyHKIMS 4 +
5. | lIpenen. HempepbIBHOCTH 6 +
6. | Auddepennnanproe ncuncinenne GyHKIUN OJTHON TEpEeMEHHON 8 +
7. | HeompeneneHHsbli MHTErpa 10 +
8. | OnpeneneHHbI HHTETPAT 10 +
9 JuddepenunanbHoe ncurcaeHue GyHKIIMY HECKOIBKUX Mepe- 10 +
MEHHBIX
10. | KpaTHble 1 KpUBOJIMHEWHBIE HHTETPAITBI 10 +
11. | YucnoBsle U HyHKIMOHAIBHBIE PSIIbI 8 +
12. | KomriekcHble yrcina, GYHKIHS KOMIUIEKCHOTO IEPEMEHHOTO 4
13. | duddepennmanbHbie ypaBHEHUS 8 +
14. | Cucremsl nuddepeHnanbHbIX YpaBHEHUI 2 +
15. | MHoecTBa. DeMeHTbl KOMOMHATOPUKHU 4 +
16. | CydaiiHble COOBITHS 12 +
17. | CnyuaiiHble BETMYHHBI 12 +
18. | DneMeHTHI MaTeMaTUYECKON CTATUCTUKH 20 +
Hroro 176 40%
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3aounas popma oOyueHust

[IpakTue-
Ne o KonnuectBo cKas MoAro-
i HanMmeHoBaHMe MPaKTUYECKUX 3aHATUN 4ACOR TOBKA
1. DeMeHTHI JINHEHHOH anreOpsl 2 +
2. DJIeMEHTHI BEKTOPHOM areOpbl 2 +
3. AHaMTHYECKast TEOMETPHS 2 +
4, BBenenue B MaTeMaTHUECKUN aHAIN3 1 +
5 JuddepennmnanbHoe ucyrcienne GyHKIMU OTHON Tiepe- 1 +
MEHHOM
6. Heonpenenenupiit maTErpa 1 +
7. OnpeneneHHblil HHTErpas 1 +
8 HuddepenunanbHoe ucurcieHne QyHKIMA HECKOIbKUX 1
MIEPEMEHHBIX
9. KpartHble 1 KpUBOIMHENHBIE HHTETPAJIBI 1
10. | YucnoBsie U GyHKIIMOHATIBLHBIC PSI/IbI 2
11 KomruiekcHbie uncina, GyHKIHsS KOMITIEKCHOTO IIEPEMEH- 9
HOTO
12. | Auddepenunansupie ypaBHEHUS 2 +
13. | Cnyuaiinbie coObITUS 2 +
14. | CnyuaiiHble BEJIMYMHBI 2 +
15. | DneMeHThl MaTeMaTUYECKON CTATUCTUKHI 2
Hroro 24 40%
4.5. Buapl 1 coiepKaHue CaMOCTOSITETbHOI PaGoThl 00yJYaAKOIIUXCS
4.5.1. Buasl caMOCTOSITENHFHON paboThl 00YJarOIITXCST
KomnuecTtBo
4acoB
Buasl camocTosTeNbHON paboThl 00yYarOINXCs o ouHoii o 3a0un0i
dbopme dbopme
00y4YeHHUS o0y4yeHHs
[ToAroToBKa K MPaKTUYECKUM 3aHATUSAM 40 24
BrImonHeHne KOHTPOJIBHOM PabOTHI 200
[ToaroroBKa MHAMBUAYAIBHBIX MMCEMEHHBIX pa0OT (TUIIOBBIX pac- 40
YETOB)
CaMocCTOATEIbHOE N3YYEHHE OT/IENBHBIX TEM U BOIIPOCOB 59 261
[ToaroroBka Kk MPOMEKYTOYHON aTTeCTallUN 9 9
Hroro 148 494
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4.5.2. CopeprxaHue caMOCTOATEJIBLHOM padoThl 00y4ar0IMXCst

/1

HaunmenoBanue TeM HIH BOIIPOCOB

KommuectBo
JacoB

KommuectBo
qacoB

I1o ounoun

dhopme
o0y4eHHs

I1o 3aouHoOIt

dbopme
00y4YeHHS

Marpuiibl, JeWCTBUA ¢ HUMHU. BblunciieHHe omnpenenuTesnnei
pa3auuHbIME  criocoOamu. PemieHwe cucteM  TMHEHHBIX
ypaBHeHui MeroaoMm [aycca, mo dopmynam Kpamepa, ¢
MOMOIIIBI0 00PAaTHOW MaTPHIIBI.

12

53

Jluneitnple omepanuu Haj BekTOpamu. PasnmoxkeHue BeKTOpa
no Oasucy. Hampapnsiomme KOCHHYCHI M JUIMHA BEKTOpA.
IIpuMeHeHne  CKaJasipHOro,  BEKTOPHOTO,  CMEUIAaHHOTO
IIPOM3BEICHUN B pELICHUM NPUKIAAHBIX 3anad. [lonarue o
BEKTOPHBIX JIMarpaMmax B HAyKe M TEXHUKE.

12

53

Pasnuunbie  ¢Gopmbl  ypaBHEHHsT NPSAMOM HA IJIOCKOCTH.
Pemenue 3agay Ha MeTOX KOOpAMHAT (PacCTOSIHME MEXIy
JIBYMsI TOYKaMH, JEJIE€HUE OTpe3Ka B JAHHOM OTHOIICHHH,
paccTosiHUe OT TOUYKHU 710 npsimoit). KpuBble BToporo nopska:
IIPUBEJCHUE K KAaHOHUYECKOMY BHJIY, IIOCTPOCHHE Ha
IVIOCKOCTH. TexHuYeckue MNpUIOKEHUS T'€OMETPUUYECKUX
CBOMCTB  KpuBBIX. IlocTpoeHume Tema  OrpaHMYEHHOIO
NOBEPXHOCTAMHU. TEeXHUYECKNE NMPUIOKEHUS TEOMETPUUECKUX
CBOMCTB ITOBEPXHOCTEH.

13

53

[ToctpoeHne rpadMKOB DIIEMEHTAPHBIX (DYHKIUH myTeMm
npeoOpa3oBanuii  (MapaUiebHBIM  MEPEHOC, PaCTSKEHUE
(cxarue), oTOOpaKeHHUE).

10

Bbruucnenne mnpenenoB UHMCIOBBIX IOCIEI0BATEIbHOCTEH,
npenenoB  gynkumu.  HcecnenoBanume — QyHKIui  Ha
HENPEpPBIBHOCTb.  BbluncieHMe  NpeaenoB  YHMCIOBBIX
nocieaoBarenbHOCTeH, npenenoB QyHkuuu. HMcecnenoBanue
(GyHKIUH Ha HEMPEPHIBHOCTb.

20

JuddepenunpoBanue CI0XKHBIX QYHKIHH, a TakKe QYHKIUI
3aJaHHBIX ~HEABHO M  mapamerpuuecku. IlpumeHeHue
muddepenmuana K pUOIMKEHHBIM BBIYMCIICHHSIM.
[Tpumenenne  nuddepeHNaTbHOrO0  UCUYMCICHHUS UL
yccieJoBaHMs QYHKIMN U IOCTPOEHHUS UX rpaUKOB.

20

Metoapl HHTCIPUPOBAHUA HCOIIPCACICHHOTO MHTCTpAJIa.

20

Boruncnenue omnpenenéHHbsix HHTErpanoB. HecoOcTBeHHbIE
UHTETpaibl ¢  OECKOHEYHBIMM  @pegelaMd U OT
HEOrpaHU4YeHHbIX (QyHKUMNA. I[IpunoxeHus OmNpenereHHOro
UHTErpajla K PEIICHUI0 3a1ad TIeOMETPUM, MEXaHHKU U
Gu3uKu.

10

[TpubnukeHHble  METOJbl  BBIUMCIEHUS  OINpPENeNIEHHBIX
WHTErPAIIOB.

10

10

JuddepenumpoBanue GyHKIUN IBYX MepeMeHHBIX. [10THbIH
mubdepennman. [Ipumenenne nonHoro auddepennuana K
npuOIIMKEHHBIM BbIuUceHUsIM. KacaTenbHast II0CKOCTh U
HOpPMaJTh K TIOBEPXHOCTH. DKCTPEMYMBI (PYHKIINU HECKOJIBKHX
nepeMeHHbIX. OTbICKaHHe HAaUOOJBIINX U HAMMEHBIINX
3HaYeHUH QyHKINU.

20
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11

Boruncnenne  ABOMHBIX U TPOMHBIX MHTETPajoB.
['eomerpuueckre U (QHU3NUECKUE TMPHIOKEHHUS JBOWHOTO H
TPOMHOr0 HHTErpajioB. KpuBOIMHEIHBIE UM NOBEPXHOCTHBIE
uHTerpansl. Haxoxaenue QyHKIMU ABYX NMEPEMEHHBIX MO e
noJtHOMY nuddepeHiuany.

12

15

12

UucnoBele W (QyHKUMOHANbHbIE psiabl. [Ipumenenue
CTEMEHHBIX PAJOB B  NPUONMIKEHHBIX  BBIYMCIICHUSX:
BBIYUCIICHHE 3HAYCHUH (PYHKIUH, ONpeAeIEHHBIX HHTETPAJIOB,
pemenne nuddepeHnranbHbpIX ypaBHeHUH. Psagpl dypre mo
TPUTOHOMETPUYECKUM cucreMaM.  Dopmynel A
kod(durmenToB  psjaa. Paznoxenue byHKIUN B
TpuronoMerpudeckue psaasl Oypse. Pag Oypse 11 4ETHBIX U
HE4YETHBIX (QyHKUMNA. DOPMYIHPOBKA JOCTATOUHBIX YCIOBHUI
cxogumoctu psanoB Dypee. Pang dypee mis pyHkuum ¢
JH00BIM TMEPUOAOM. YCIIOBUE TOTOUYEYHOW CXOJUMOCTH U
CXOJIUMOCTH "B cpennem". [Ipumenenue
TPUTOHOMETpHUYECKUX psanoB Dypbe B  HPUOIHIKEHHBIX
BBIYMCIICHUX. [loHATME O NIPAKTUYECKOM TI'apMOHUYECKOM
aHanuse. Marerpan @ypeoe.

12

12

13

KommiiekcHrlie uncia

12

25

14

OcHOBHBIE  KJAacCchl  YpaBHEHMH, HHTETPUPYEMBIX B
KBaJparypax: c pa3IenAOIUMUCS [IEPEMEHHBIMH,
OJTHOpPOJHBIE U JHHEWHbIe. [uddepeHnnanbHble ypaBHEHUS,
JIOIyCKAIoIMe MOHWKEHHUE NopsiKa. JIMHelHbIe OJHOPOIHbIE
muddepeHManbHble ypaBHeHUs. JIMHeHHbIe HEOIHOPOHbIE
muddepeHaIbHbple  YpaBHEHHST € MPaBOH  YacThiO
CHEIUAJIBHOTO BuAa. MeTon BapHallMd  ITPOU3BOJIBHBIX
IIOCTOSTHHBIX.

12

25

15

Pemennst ~ HopmanmpHBIX — cucteM  AuddepeHInaIbHbIX
ypaBHEHUW METOJOM UCKIFOUCHHUSI.

25

16

MeTtoapl BbIUUCIIEHHS BEPOATHOCTEN. Teopema o moBTOpeHUn
onbIToB (cxema bepnynnu). HauBeposiTHeias gactota npu
NOBTOPEHUM ONBITOB. CiyyailHble BEIMYMHBI M 3aKOHBI HX
pacnpeneneHus. BbluucieHne  BEpOSTHOCTH  MONAJaHUA
CIIy4alHOM BEIMYMHBl Ha 3aJaHHBIM HHTEpBAJ B Ciydae
HOpMaibHOro pacnpezneneHus. IloHdarue o JIBymMepHOM
HOPMAJIbHOM PACIIPENETICHNH.

14

80

17

[TocTpoeHre CTaTHUCTUYECKOTO paclpesesieHnuss BbIOOPKH.
BbruncineHre TOYEUHBIX OLICHOK HEU3BECTHBIX IapaMeTpOB
pacnpenenenus 1o BbelOOpke. HTepBanmbHOE OlieHHBaHUE
[apaMeTpoB  HOpPMaJbHOrO  pacmpenencHus. IIposepka
CTaTHCTUYECKUX runorte3 kpurepusmu Ilupcona, CtproneHTa.
ITpoBeneHNEe KOPPEISLIUOHHOIO U PErPECCUOHHOIO aHAJIN3A.

33

18

OcHoBHble TmoHSATHST Teopun rpadoB. JlepeBps. Jlec.
bunapusie nepeBbs. CBs3HOCTH rpada: MATPUYHBIA U
CTPOYHBIM cmocoObsl 3amanus Tpada. Hekoropwie 3amaunm
TEOpHH rpadoB.

10

Hroro

148

494




5. YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOATEIbLHOH padoThl 00y4aroIMXCcst
M0 THCIHILINHE

Y4eOHo-MeTonuueckue pazpaborku umerorcss B Hayanoit 6ubmuoreke ®I'bOY BO OxHO-
Vpansckuii [AY:

1. TunoBble pacueTsl MO TeMe «DJIIEMEHThl JUHEHHON U BEKTOPHOH anreOpbl» [DIeKTpoH-
HBIHM pecypc]|: MeToau4YecKue yKa3zaHus /Uil CTYACHTOB OYHOM U 3a04HON (hopM 0O0yueHus [Hampas-
nenuit 35.03.06 Arpounkenepus, 13.03.02 DnexTposneprerrka u ekTporexHuka, 19.03.02 Ilpo-
JIYKTBI IUTaHUS U3 PACTUTEIBLHOTO ChIpbs, 23.03.03 DkcrutyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX
MallliH ¥ KOMILUIEKCOB, crienuanbHocTH 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPe/l-
ctBa] / cocraputenn: Axkynua O.E., baxenosa C.B.; IOxHo-Ypansckuit 'AY, UacTuTyT arpomxke-
Hepuu. — YensaOuHCK: OxHo0-Y panbckuit Ay, 2021.—-65 c.— Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. DneMeHTHI JUHEWHOW M BEKTOPHOHU anreOpsl: yueOHOe MocoOue IjIsl CTYACHTOB OYHOU H
3a04HOM opm oOyueHus [HampaBiaeHuid 35.03.06 Arpoumkenepus, 13.03.02 DaexTpodrHepreTuka
u anexktporexHuka, 19.03.02 ITpoaykrsl nuTaHust U3 pacTutenbHoro cbipbs, 23.03.03 Dkcmyara-
1Sl TPAHCHOPTHO-TEXHOJIOTMYECKUX MalIMH U KOMILIEKCOB, cneruanbHoctu 23.05.01 Hazemnubie
TpaHCIOPTHO-TeXHONIOTHYecKkue cpenctral / FOxuo-Ypansckuit 'AY, UHCTUTYT ATpOMHXEHEPHH;
O.E. Axynuu, C.B. baxxenoBa. — Yensounck: IOxuo-Ypanbckuit [AY, 2022. — 83 c. — Pexum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

3. Tunossle pacueTsl 0 TeMe «OnpenenuTenu, MaTPULIbl, CUCTEMbI JTMHEHHBIX YpaBHEHHH,
BEKTOpHas anredpa, aHaJUTHYECKas reoMeTpus» [DJIEKTPOHHBIN pecypc]: METOH. yKa3. Ui CTy-
neHToB o4HOU (hopmbl 0Oyuenus [Hampasnenuid: 35.03.06 Arpounxenepusi, 13.03.02 Dnektpo-
SHEpreTHKa U AekTporexHuka, 19.03.02 [IpoaykTel nuTaHusg U3 pacTUTENBHOIO chipbs, 23.03.03
DKcIulyaTtauus TPAHCIOPTHO-TEXHOJIOTMYECKUX MAlllMH M KOMIUIEKCOB, cnenuanbHocTu 23.05.01
HazemHbIe TpaHCIIOpTHO-TeXHOJOTHYeckue cpenctBa] / coct. M.H. 3emckoBa; FOxHO-Y paibckuii
I'AY, UnctutyT arpouH)eHepuu. — 3-€ u3., ucnp. u jaom. — Yensaouuck: FOxuo-Ypansckuit ['AY,
2019. — 27 c. — Pexxum pocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsiIKa [DIEKTPOHHBINA pecypc]: METOAUMYECKHE yKa3zaHus s
CTYJICHTOB OYHOH W 3a04HOH (GopMm oOyuenus [HampaBneHuit 35.03.06 Arpounxenepus, 13.03.02
OneKTposHEpreThKa U MeKTpoTexHuka, 19.03.02 [IpoaykTsl nuTaHus U3 PaCTUTEIBHOTO CBHIPBS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 HazemHble TpaHCIIOpTHO-TEXHOJOrHueckue cpenctnal / coct.: O.E. Akynud u ap.; FOxHo-
VYpaneckuii I'AY, Unctutyr arpounxenepuu. — Yensounck: IOxuo-Ypanbckuit 'AY, 2019. —
32 c¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBenenue B MaTeMaTHuecKuil aHamu3 [ DIEKTPOHHBIN pecypc]: yued. mocodue st camo-
CTOSITENIbHOU palbOThl CTYJIEHTOB OYHOW M 3a04HOM (GopMm 00ydeHUs (HampaBiICHHs MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneunansHOocTh 23.05.01) /
coct.: O. E. Akymuu [u np.]; FOxuo-Ypansckuit 'AY, UHcTHTYT arponHkeHepun. — UenssOuHCK:
OsxHO-Ypansckuii T'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 10 TeMe «BBefeHHe B MaTeMaTHUSCKUN aHaIN3 QYHKIIUW OJTHOM JCH-
CTBUTEJIBHON NEpeMEHHOI» [DNeKTPOHHBINH pecypc]: METOJ. yKa3. AJs CTYACHTOB OYHON (hOpMBI
oOyuenus [Hampasienuii: 35.03.06 Arpoumxenepusi, 13.03.02 DnexkTpodHEpreTHKa U IEKTPOTEX-
Huka, 19.03.02 IIpoaykTel NUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, crnenuanbHocTh 23.05.01 Ha3emHble TpaHCOpTHO-
TexHosornueckue cpeacraal / coct. O.E. Axynuu ; FOxno-Ypansckuit [AY, UHCTUTYT arponHke-
Hepuu. — 3-¢ u3., uctp. u jgon. — Yensounck: FOxuo-Ypansckuit [AY, 2019. — 69 c. — Pexxum mo-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TunoBoit pacuer o teme «/Iuddepenunanpsuoe ncyrcieHue GyHKIUU OJHON e CTBU-
TEJIbHOM NMepeMEeHHON M €ro MPUJIOKEHUSD ISl CAMOCTOSITEIbHON pabOThl CTYACHTOB [DIEeKTpOH-
HBIN pecypc]: [ caMOCTOSTENBHOM pabOThI CTYJIEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxke-
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HoBa, U.C. Crabynut, M.B. ®ununnosa; KOxHo-Ypanbckuii ['AY, UHCTUTYT arpouHXeHEPHH. —
YensOuHCK: HOxHO-Ypanbckuil Ay, 2017.-70 c. — Pexum JIoCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. Tunosble pacuetsl 10 TeMe «HTerpanbHOe HcyncieHne PYHKIMU OJHOM JeiCTBUTENb-
HOU TIEPEeMEHHOI» Il CaMOCTOSATEIHHON pabOTHI CTYJICHTOB [ DIEKTPOHHBIN pecypc]: METOA. yKa-
3anus / coct.: O.E. Axynuu, M.H. Apxunosa; lOxno-Ypansckuii ['AY, UHCTUTYT arpouHxeHe-
pun. — YenstOuHCK: HOxHo-Y panbckuit Ay, 2016. 82 c. — Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. TumnoBsle pacuetsl 1o Teme «uddepeHnnanbioe U UHTETpaTbHOE UCUUCICHUS (DYHK-
MU JBYX IEPEMEHHBIX» [DJIEKTPOHHBIA pecypc]|: METOA. yKa3. [ caMOCTOSTENbHON paboThI
CTYJICHTOB OYHOH W 3a04HOU (opm oOyueHus (HampaBineHus moaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocth 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpaneckuit 'AY, HWuctutyr arpommkeHepuu. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 ¢. — Peskum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10.  Tumossle pacueTsl 1o TeMe «Psbl» [DIEKTPOHHBIN pecypc]: MeToa. yKas. AJs CTy-
JICHTOB OYHOU (opmbl 00yueHus [Hampasienwit: 35.03.06 Arpoumxkenepus, 13.03.02 Dmektpo-
SHEpreTHKa U AekTporexHuka, 19.03.02 [IpoaykTel nuTaHusg U3 pacTUTENBHOIO chipbs, 23.03.03
DKcIulyaTauus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIlMH U KOMIUIEKCOB, cnenuaibHocTh 23.05.01
HazemHble TpancnopTHO-TexHOJorudeckue cpeacral / coct.: O.E. Akymud, C.A. Ckpurika; FOx-
HO-Ypanbckuilt ['AY, UHCTUTYT arponHKeHepHH. — 3-€ U3A., ucnp. u aon. — YemssOunck: KOxHo-
VYpanbckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. Jduddepenmuanbubie ypaBHEHUS B MPUKJIAAHBIX 3aa4ax [DIEeKTPOHHBIN pecypc]|: MeTO.
yKa3. ISl CTYJICHTOB OYHOM (hopMbl 00ydeHus [Hampasienuid: 35.03.06 Arpourxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUS U3 PACTUTENIBHOIO ChIPbS,
23.03.03 DOkcrutyaTaius TPaAHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATIBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arponH)XeHEpUH. — 2-¢ U3]l.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum poctyna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. TumnoBoii pacuet o TeMe «Teopust BepossTHOCTEN» [ DNEKTPOHHBIN pecypc]: MeTo. yKas.
JUIs CTYIEHTOB OuYHOM (opmbl 0OyueHus [HampasieHuit: 35.03.06 Arpounkenepus, 13.03.02
OneKTposHEpreTKa U MeKTpoTexHuka, 19.03.02 [IpoaykTsl nuTaHus U3 PaCTUTEIBHOTO CBHIPBS,
23.03.03 DkcrutyaTaius TPaHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpenctsa] / coct.. O.E. Akynuy,
M.B. ®wmnmosa; KOxHo-Ypansckuii 'AY, UHCTUTYT arponHXeHEepUU. — 2-€ U3/1., HCIIP. U JIOTL. —
YenssOuHCK: IOxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumnoBsle pacyeTsl o TeMe «MaTemMaTuieckas CTaTUCTUKA» [ DIEeKTPOHHBIN pecypc]: Me-
TOJA. yKa3. JUIsl CTYAEHTOB O4YHON (opMbl oOyueHus [HampasieHuit: 35.03.06 ArpouHxeHepus,
13.03.02 DnexTposHepreTrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 pacTUTENBHOTO
ceipbs, 23.03.03 DkcmtyaTarus TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIINH U KOMIUIEKCOB, CIIEI[Uab-
Hoctu 23.05.01 Haszemuble TpaHCHOPTHO-TEXHONOTHYeckHe cpeactBal / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, UacturyT arpourxenepun. — 4-e 3., ucnp. u jpon. — YensOunck: FOx-
HO-YpalbCKuil Ay, 2018.-72 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meroanyeckue yKa3aHusi U KOHTPOJIbHBIE 3a/laHUS IO MaTeMaTUKe /sl CTYJCHTOB 3a04-
HOM (popMbI 00ydeHMS [ DIEeKTPOHHBIN pecypc]: [HampaBiaeHue nmoAarotoBku 35.03.06 Arpounxene-
pus, 13.03.02 DnekrposHepretuka u snekrporexHuka) / coct.: O.E. Axkymuu [u np.]; FOxHo-
VYpaneckuit 'AY, Uncturyr arpouskenepuu. — YensOunck: HOxno-Ypanbckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.
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6. ®OHJ OLIEHOYHBIX CPeJICTB A/ MPOBeAeHUs
NPOMEKYTOUYHOM aATTeCTAMHN 00y4aIOIIUXCH MO TUCIUITHHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHSI YPOBHS IMOJATOTOBKHM 0Oy4aromuxcst TpedoBanusm OI'OC
BO pazpabotan ¢GoH/ OLEHOYHBIX CPEJCTB JJISI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS
MIPOMEXYTOUHOM aTTecTaluu 00ydaromuxcs no aucuuruinHe. MOH OIEHOYHBIX CPEICTB Mpel-
crasieH B [Ipunoxenun.

7. OcHOBHAs M AOTOJHHUTEIbHAS YUeOHAsl JINTepaTypa, Heo0XoAuMas 1Jisl 0OCBOEHUS
AUCHUTIIMHBI
OcHOBHas ¥ JIOTIOJTHHUTENbHAs yueOHas jmuTeparypa umeercs: B Hayunoii Oubnamnoreke u siek-
TpoHHOH HH(pOopMamoHHo-00pazoBatensHo cpeae PI'BOY BO IOxno-Ypansckuii [AY.

OcHoBHas:
1. bepman I'.H. COopHuK 3a7au mo Kypcy mMareMmaTuueckoro ananmusa / I.H. bepman. — 11-e
m3n., crep. — Cankr-IlerepOypr: Jlams, 2023. — 492 c¢. — Pexum nocrymna:

https://e.lanbook.com/book/295943

2. bepmant A.®. Kpatkuii kypc MaTemMaTHuecKOro aHanusa: yueoHoe mocobue / A.D. bep-
MaHT, . I'. ApamanoBud. — 16-¢ u3n. — Cankr-IlerepOypr: Jlans, 2022. — 736 ¢. — Pexxum nocryma:
https://e.lanbook.com/book/210707

3. EmenpsaoB ['.B. 3agaunuk mo Teopun BEpOSTHOCTEH U MaTEMAaTUIECKON CTaTUCTHKE: y4eo-
Hoe nocobue st By30B / I'.B. Emenbsanos, B.I1. CkutoBuu. — 4-e usn., crep. — Cankr-IletepOypr:
Jlanp, 2021. — 332 ¢. — Pexxum pocryma: https://e.lanbook.com/book/169813

4. 3anopoxer .. PykoBoacTBO K pelieHuo 3aa4d Mo MaTeMaTUYeCKOMY aHAIHU3y: ydeOHoe
nocobue / I'.W. 3anmopoxen. — 8-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 464 c. — Pexum
noctyna: https://e.lanbook.com/book/210752

5. Knerenux JI.B. COopHUK 3a7au IO aHAJIUTHYECKOH T'€OMETpUU: yueOHOEe Iocodue Uil BY-
30B / JI.B. Knerenuk; Ilon penakuueit H.B. E¢umoa. — 17-e uza., crep. — Cankr-IlerepOypr:
Jlanb, 2022. — 224 ¢. — Pexxum nocryma: https://e.lanbook.com/book/187823

6. KoxyxoB C.®. COopHHK 3a7ady 1O JUCKPETHON MareMaTuke: ydeOHoe mocobdue /
C.®. Koxyxos, [1.1. CoBepTkoB. — 2-¢ u31., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 324 c. — Pe-
*uM noctyna: https://e.lanbook.com/book/212675.

7. Muxonu C.B. JluckperHas MaTemaTHKa i OakajgaBpa: MHOXKECTBA, OTHOLIEHUS, (YHKIIUH,
rpadsl: yaueoHoe nocodue / C.B. Mukonu. — Cankr-IlerepOypr: Jlansb, 2022. — 192 c. — Pexum no-
crymna: https://e.lanbook.com/book/211049

JdomosHuTeILHAS:

1. Epycanmumckuit SI.M. Jluckpernass matemaruka. Teopust u npaktukym / SI.M. Epycanum-
ckuii. — 2-¢ w3x., crep. — Cankr-IlerepOypr: Jlams, 2023. — 476 c¢. — Pexum npocryma:
https://e.lanbook.com/book/319427

2. Jlucwmukun B.T. MaremaTnka B 3a7adax ¢ pemeHusiMu: ydeoHoe nmocooue / B.T. JlucuukuH,
N.JI. Conoseituuk. — 7-e usna., crep. — Cankr-IlerepOypr: Jlans, 2020. — 464 c. — Pexxum nocryma:
https://e.lanbook.com/book/126952

3. Harancon W.I1. Kpatkuii kypc Bbiciieit MaTemMaTuku: yuebnoe nocobue / M.I1. HarancoH. —
10-e w3m., crep. — Cankr-IletepOypr: Jlamp, 2022. — 736 c¢. — Pexum pocryna:
https://e.lanbook.com/book/210320

4. Ilpaktudeckue 3aHaTUs N0 anredpe. KommuiekcHble yncia, MHOrOWIEHbI: yueOHOe mocodue
/ ¥O.B. Boaxos, H.H. Epmonaea, B.A. Ko3sinuenko, I'.1. Kypbarosa. — Cankr-IlerepOypr: Jlans,
2022. — 192 c. — Pexxum nocrtyma: https://e.lanbook.com/book/211694

5. Ilpomkun C.C. MaremaTtuka i pemieHus (Qu3MuUecKuX 3aaad: ydeOHoe mocobue /
C.C.Ilpomkun. — Cankrt-IlerepOypr: Jlamp, 2022. — 384 <c¢. — Pexum pgocryma:
https://e.lanbook.com/book/211754
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6. CopaBouHMK IO MaremMaTtuke Juis OakamaBpoB: yueOHoe mocobue / A.}O. Bposun,
H.JI. Boponmona, JI.A. 3onkuna, B.M. Myxuna. — Cankt-IlerepOypr: Jlanp, 2022. — 80 c. — Pexxum
noctyna: https://e.lanbook.com/book/211676

7. ®uxrtenronsr .M. OcHoBrl MaTeMaTuueckoro a"aiausa. Jacte 1 / .M. OuXTeHroipl. —
15-e wm3nm., crep. — Cankr-IlerepOypr: Jlamp, 2023. — 444 c¢. — Pexum gocryna:
https://e.lanbook.com/book/289001

8. ®uxrenronsi .M. OcHoBBl MaTeMaTuueckoro ananusa. Yacte 2 / .M. OUXTEHTONbBI. —
14-¢ wsn., crep. — Cankr-lIlerepOypr: Jlamp, 2023. — 464 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/297692

9. Illunawyer B.C. Hauana Beicmieit marematuku: ydebnoe mocodbue / B.C. IllumaueB. — 5-¢
u3n.,, crep. — Cankr-llerepOypr: Jlams, 2022. — 384 <c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/211175

8. Pecypchl nHGOpMaOHHO-TeJIEKOMMYHUKAIMOHHOI ceTn «AHTEepHET»,
Heo0XoAMMbIe /IJIsl 0CBOEHUS THCIHUILTHHBI
1. EnuHoe OKHO IocTyma K y4eOHO-MeTOJMUecKuM pazpabotkam https:/roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VYuusepcuterckas oubmmorexka ONLINE http://biblioclub.ru/

9. MeToauyeckne yKazaHus JJs 00y4YaOIIUXCS 10 OCBOEHHIO JUCIUIJIMHBI

Y4eOHo-MeTOoIMYeCKUE pa3paboTku nMmerorcs B HayuHoil OubinoTexe W 31€KTpOHHOW HH-
dbopmarmonno-oopazoBarensHoit cpene PI'BOY BO I0xHo-Ypansckuit TAY:

1. TumoBbIe pacdeTsl O TeMe «IJIEMEHTHI JTMHCHHONH W BEKTOPHOW aiareOpb»: METoauue-
CKH€ YKa3aHUs JJIsl CTYyJEHTOB OYHOW M 3a0uHOil dopM oOyuenus [Hampasienuii 35.03.06 Arpo-
unxenepusi, 13.03.02 Dnexkrposnepreruka u anekrporexHuka, 19.03.02 IlponykTel nuTaHus u3
pactuTenbHOro cbipbs, 23.03.03 Dkcmmyaranus TPaHCIOPTHO-TEXHOJIOTMUYECKMX MAalIMH U KOM-
TIeKcoB, crenuaiabHocTh 23.05.01 HazeMmHbIe TpaHCIIOPTHO-TEXHOJOTHYECKHE CpeacTBa] / cocTa-
Burenu: Axymuu O.E., baxenoBa C.B.; FOxHo-Ypansckuit ['AY, UHcTuTyT arpowxenepuu. —
Yena0MHCK: OxHO-Ypanbckuii I'AY, 2021. - 65 c.— Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacyeTsl o TeMe «OnpeaenuTeNn, MaTPHUIIBI, CHCTEMBI JTMHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaJUTUYeCcKas TeoOMeTpHs» [DIeKTPOHHBIM pecypc]: MeTox. yKa3. JUIsd CTy-
NeHTOB O4HOU (opmbl 00yueHus [Hampasnenuid: 35.03.06 Arpounxenepus, 13.03.02 Duextpo-
JHEpreTHKa M MeKTpoTexHuka, 19.03.02 IIpoaykTel nmUuTaHus U3 pacTUTEIBHOTO ChIpbs, 23.03.03
DKcIutyatalus TPaHCIIOPTHO-TEXHOJOTUYECKUX MalIMH M KOMILUIEKCOB, crnennanbHoctu 23.05.01
Hazemnble TpancnopTHo-TexHosornueckue cpenactsal / coct. M.H. 3emckoBa; HOxHO-Ypanbckuii
'AY, MHCTUTYT arpoMHXEHEPHH. — 3-€ U3]1., uctp. u aon. — Yensounck: FOxuo-Ypansckuii [AY,
2019. — 27 c. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO TMOpsAKa [DIEKTPOHHBIA pecypc|: METONWYECKHE YKa3aHUs IS
CTY/IEHTOB OYHOM M 3a0uHOM popm oOyuenus [Hampasnenuit 35.03.06 Arpounkenepus, 13.03.02
DneKTposHepreThKa U eKkTpoTexHuka, 19.03.02 [IpoaykTel TUTaHUS U3 PACTUTEIBHOTO CHIPBS,
23.03.03 Okcmryaranus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, CHEUAIBHOCTH
23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYeCKUE cpeacTnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpanbckuit ['AY, UactutyT arpounkenepun. — Yemsounck: HOxuHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTUYeCKUI aHanu3 [DIeKTpOHHBIN pecypc]: yue0. mocobue i camo-
CTOATEIbHONW pabOThl CTYIEHTOB OYHOM M 3a04HOM (hopM OOydeHHs (HampaBiICHHsI MOATOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UnctutyT arpounkenepun. — YensOuHcCk:
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HOxHo-Y panbckuit Ay, 2017.-70 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBble pacueTsl 10 TeMe «BBeeHne B MaTeMaTHueCKuil aHanu3 (YHKIIUU OJTHOM JIei-
CTBUTEJBLHON MEPEMEHHON» [DIEKTPOHHBIN pecypc|: METO. yKa3. JUIsl CTYJACHTOB OYHOW (HOPMBI
oOyuenus [Hanpasienwuii: 35.03.06 Arpounxenepus, 13.03.02 DrnekTposHepreTHKa M SICKTPOTEX-
Huka, 19.03.02 [IpoayKkThl NUTaHUA U3 PACTUTEIBHOrO ChIphs, 23.03.03 Dkcrutyaranusi TpaHCHIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH U KOMIUIEKCOB, crneuuaibHocty 23.05.01 HazemHble TpaHcnopTHO-
texHnosnoruueckue cpeactral / coct. O.E. Axynuu ; FOxno-Ypanbckuii 'AY, UHCTUTYT arponHke-
Hepuu. — 3-¢ u3A., uctp. u gon. — Yensounck: FOxuno-Ypansckuiit [AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumoBoii pacuer no teme «nuddepenumansnoe ucuucienne QyHKIMA OTHOU JACHCTBH-
TEJIbHOU MEePEeMEHHON U ero MPUJIOKEHUS» ISl CaMOCTOSITENIbHOM paboThl CTYAEHTOB [DJIEKTPOH-
HBIA pecypc]: [/ caMOCTOATENBHOU pabOTHI CTYACHTOB OYHBIX (hakynbpTeToB] / cocT.: C.B. baxe-
HoBa, M.C. Crabymur, M.B. ®ununmnora; IOxHo-Ypansckuit ['AY, UHCTUTYT arpouH>XeHEpUHU. —
YensOunck: OxHO0-Y panbckuit I'AY, 2017.-70 c. — Pexxum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. Tunosble pacuetsl 110 TeMe «HTerpanbHOe UCUUCIIEHNE (PYHKIIMU OJHOM JEHCTBUTENb-
HOM MEepEeMEHHOI» Il CaMOCTOATEIbHON pabOThI CTYIEHTOB [ DJIEKTPOHHBIN pecypc]: METOA. yKa-
3anus / coct.: O.E. Akynmmu, M.H. Apxunosa; IOxno-VYpansckuii [AY, UHCTHTYT arponHxeHe-
pun. — YensiOuHCK: OxHO-Ypansckuii I'AY, 2016. —82 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. Tunosble pacuetsl 1o TeMe «/luddepennuanbHoe U UHTErpaIbHOE UCUHUCTCHUS (DYHK-
UM JIBYX TEPEMEHHBIX» [DIIEKTPOHHBIH pecypc|: METOA. yKa3. [IJI1 CaMOCTOSATEIbHOM pPadOThI
CTYJICHTOB OYHOW W 3a04HO (hopm oOydeHus (HampaBiaeHus moaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumansHOCTh 23.05.01)] / coct.: O.E. Akynmuu [m np.]; FOxHo-
VYpansckuii ['AY, Uncturyr arpouskenepun. — YensOunck: HOxno-Ypanbckuit I'AY, 2018. —
80 ¢. — Pexxum moctyma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. Tunosble pacyeTsl 10 TeMe «PsapDy [DIEKTPOHHBIN pecypc]: METOA. yKa3. JUisl CTYAEH-
TOB OYHOH (Gopmbl 00yueHus [HanpasineHuit: 35.03.06 Arpourxkenepus, 13.03.02 DnexTposHepre-
THKa U 21eKTpoTexHuka, 19.03.02 IIpoaykTsl muTaHUs U3 paCTUTEIBHOTO ChIpbs, 23.03.03 Dkcruty-
aTaius TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIMH M KOMIUIEKCOB, crienuainbHocTh 23.05.01 Hazewm-
Hble TpaHCIOpTHO-TexHojoruueckue cpenacrsal / cocr.: O.E. Akymnu, C.A. Ckpunka; FHOxHo-
VYpaneckuit 'AY, WHCTUTYT arpoummxeHepuu. —3-¢ u3M., ucnp. u jaom. — Yensounack: HOxHO-
VYpansckuiit 'AY, 2019. — 69 c¢. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. duddepennnanpabie ypaBHEHHS B IPUKIIAJIHBIX 3a/1a4ax [ DIEKTPOHHBIN pecypc]: MeToI.
yKa3. AJs CTYJEHTOB ouHOU (GopmMbl o0ydeHus [Hanpasienuit: 35.03.06 Arpounkenepus, 13.03.02
DnexTposHepreTrka U eKkTpoTexHuka, 19.03.02 [IpoaykTel TUTaHUS U3 PACTUTEIBHOTO CBHIPBS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTMUECKUX MAIIMH M KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 HazemHuble TpaHCHOpPTHO-TeXHOJNOTMUeckue cpeactBa]l / coct.. O.E. Akynuy,
C.A. Ckpunka, 1.C. Crabynut; IOxno-Ypansckuit 'AY, UHCTUTYT arpouH>XKeHepuH. — 2-¢ u3/l.,
ucnp. u  jom. — Yemsaouack:  FOxuo-Ypansckuit ['AY, 2019.—-81c.—Pexum mocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. Tunogoii pacueT o Teme «Teopusi BEpOSITHOCTE» [ DIEKTPOHHBIN pecypc]: METO. yKa3.
JUIL CTYyJIEHTOB OYHOH (opMmbel oOyuyenus [Hampasienuii: 35.03.06 Arpoumkenepus, 13.03.02
OnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpogykTel MUTaHHUS U3 PACTUTEIBHOTO CHIPHS,
23.03.03 DOkcrutyaTanus TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 HazemHble TpaHCHIOpPTHO-TeXHOJNOTHUeckue cpeactBa]l / coct.. O.E. Akynuy,
M.B. ®unmunnosa; KOxHo-Ypansckuit 'AY, UHCTUTYT arpouHXeHepuu. — 2-€ U3/1., UCIp. U JIOIL. —
YensaOnHCK: HOxHO-Y panbckuit T'AY, 2019. — 106 c. — Pexxum JIOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TumoBsie pacdeTsl 1o TeMe «MaTeMaTHIecKasi CTaTUCTHKa» [ DIIEKTPOHHEIN pecypc]: Me-
TOA. yKa3. JUIS CTYIEHTOB O4HOM (opmbl oOydeHus [HampasneHuit: 35.03.06 ArpoumkeHepus,
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13.03.02 DnexTposHepreTuka u 3neKkTporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 PACTUTEIBHOIO
ceIpbs, 23.03.03 DkcmiyaTanus TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB, CIIEIAAIb-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJNOTHYECKHe cpeactBal / coct. M. H. Apxumosa;
IOxnO-Ypanbckuii ['AY, UacTUTYT arponHkeHepun. — 4-¢ u3., ucnp. u aoin. — Yensounck: FOx-
HO- Y paibCKHi Ay, 2018. - 72 c. — Pexxum J0CTyHa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

13. Meroanyeckue yka3aHusi U KOHTPOJIbHBIC 3a/IaHUS IO MaTEMAaTUKE JUIsl CTYJCHTOB 3a04-
HOH (popMbI 00ydeHHS [DIEKTPOHHBIN pecypc]: [HampaBiaeHue nmoArotoBku 35.03.06 ArpounxeHe-
pus, 13.03.02 DnekrposHepreruka u anekrporexuukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuii I'AY, UacTHTYT arpowmxkeHepun. — Yensounck: FHOxuo-Ypansckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. UndopmanmoHHbIE TEXHOJIOTUH, UCIIOJIb3YyeMble MPH 0CYLEeCTBJIEHUHN 00pa30BaTEeIbHOI0
npouecca no JUCHUILINHE, BKJIYAs NepevyeHb MPOrpaMMHOro odecneyeHnsi 1 HH(popManu-
OHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubnuoTteke ¢ TepMUHAJIBHBIX CTaHLUUN MPEIOCTaBISIETCA JOCTYN K 0a3am aaH-
HBIX:

- Texakcnept (nHbOpManoHHO-cripaBovHas cucrema 'OCToB);

- «CenpX03TeXHUKa» (aBTOMaTU3UPOBAHHAs CIIPAaBOYHAsI CUCTEMA);

- My TestX10.2.

[Mporpammuoe obecnieucHue: MS Office, Windows.

11. MaTepuanbHO-TeXHUYeCKas 6a3a, HeoOXoqUMasi 1151 OCYLIeCTBJIEHHsI 00pa3oBa-
TEJILHOTO0 MPoIecca Mo ANCIHUILINHE

Y4yeOHble ayaiuTOpUM ISl NPOBedCHUS] 3aHATHH, NMPeAyCMOTPEHHBIX MPOrpamMMoOM,
OCHAIlleHHbIe 000PY/I0BAHNEM M TEXHUYECKHUMM cpeacTBaMu o0yueHusi. [lomemenus ajs ca-
MOCTOAITEJIbHON PadoThI 00y4arOMXCs

1. YyeOnas ayauropusi Ajsi NpOBEIEHUS 3aHATUN JIEKIMOHHOTO M CEMHHApCKOTO THUIIOB,
IPYNIOBBIX M MHJIMBUIYAJIbHBIX KOHCYJbTAIMI, TEKYLIEr0 KOHTPOJIS U MPOMEXKYTOUYHOW aTTecTa-
uu Ne 405.

2. YaeOHas ayTuTOPHs TSl TIPOBEJICHHSI 3aHIATHH JIGKIIMOHHOTO M CEMUHAPCKOTO THIIA, Kyp-
COBOI'0 MPOEKTUPOBAHUS, IPYNIOBBIX U MHAWBUIYAJIbHBIX KOHCYJIbTALlUH, TEKYIIET0 KOHTPOJIS U
IPOMEXYTOUHOM aTTectanuu; [lomerienne s camoctosTenbHOM padoTsl Ne 423.

3. YueOHast ayiuTOpus sl IPOBEICHUS 3aHATHI CEMHHAPCKOTO TUTIA, KyPCOBOTO MPOEKTH-
pOBaHMsl, TPYNIIOBBIX U WHANBUYaJIbHBIX KOHCYJIbTALUN, TEKYILErO0 KOHTPOJIA U IPOMEKYTOUHOU
atrectaruu; [lomernienue s caMoCTOSITENIbHOU paboThl Ne 427,

3. YueOHast ayaAuTOpus AJs IPOBEACHUS 3aHATHI CEMUHAPCKOTO TUIIA, KyPCOBOT'O MPOEKTHU-
pOBaHMsI, TPYNIOBBIX U UHAWBUIYAJIbHBIX KOHCYIbTALMNA, TEKYLIETO KOHTPOJIS U MPOMEKYTOUHOU
arrectauuu; Ilomemenue s caMocToATeNbHOM paboTel aya. Ne 149.

IlepeyeHb 000pyI0BAHMS U TEXHHUYECKHUX CPEICTB 00y4YeHUs

DKpaH NEePEeHOCHOU, TPOEKTOpP, HOYTOYK.

YueOHOo-HarIsIAHBIC TOCOOUST: TTOBEPXHOCTH BTOPOTO TIOPSIIKA.

[TK DUAL-G2010/2KXK18,5, TIK P-4/1GB/160Gb/monutop 17, IIpoextop Acer, Dkpan Matte.
IIK DUAL-G2010/KK18,5, TIK P-4/monutop 17, mpoextop BenQ, sxkpar ECONOMY.
CucreMuslii 6;10k. MOHUTOP.
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IIPHJIO’KEHHUE 1

®OH/JI OHEHOYHbLIX CPEJICTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IMPOBECHHS TPOMEKYTOUHOM aTTECTAIIMH
o0y4Jaronmxcs
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COAEPKAHHUE

KomnieTeHmu 1 uX UHIUKATOPBI, (GOPMUPYEMBIE B MIPOIECCE OCBOCHHMSI TUCITUTUTHHEI
[Toxazarenu, KpUTEpUU U IIKaJa OLEHUBAHUS WHAUKATOPOB JOCTHXKEHUS chHOopMHpO-
BaHHOCTH KOMIIETEHIINHN

Tunosble KOHTPOJIbHBIE 331aHUS U (WJIM) UHBIE MaTEpUasbl, HEOOXOUMBIE I OL[CHKU
3HAHW, YMCHHM, HABBIKOB U (WJIM) OMBITA JACSITEILHOCTH, XapaKTEPU3YIOMINX CPOPMHU-
POBaHHOCTh KOMIIETEHLIUI B MPOILIECCE OCBOEHUS TUCLIMILIAHBI

Meroanueckue marepualbl, ONpPeesiolue MpoueAyphl OLICHUBAHUS 3HAHHUM, yMme-
HUH, HABBIKOB U (WUJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOIINX CPOPMUPOBAHHOCTD
KOMIIETECHIINI

4.1. OneHoYHbBIE CpeICTBA JJIsl IPOBEACHUS TEKYIIETr0 KOHTPOJISl YCIIEBaeMOCTH B IPO-
1ecce MPaKTUYECKON MOATOTOBKHU

4.1.1. Onpoc Ha NPAaKTUYECKOM 3aHATUU

4.1.2. OueHuBaHKE UHANBUAYAILHOTO 3aJaHKsI (THIIOBOTO Pacyera)

4.1.3. OnieHuBaHME KOHTPOJIBHON PabOThI

4.1.4. TectupoBaHue

4.2. Tlpoueaypsl ¥ OICHOYHBIC CPEJICTBA IS MPOBEACHHUS MPOMEKYTOUHON aTTecTa-
UH. DK3aMeH
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1. KommnereHuum u UX MHAUKATOPbI, popMHUpPYyeMble B NpoLecce OCBOCHHUS THCIUII-

JIMHbI

OIIK-3. CrtocoOHOCTh MPUMEHSATh COOTBETCTBYIOIMNNA (PU3MKO-MATEeMAaTHUYECKUH ammapar, METOIbI
aHaJIM3a U MOJICIIMPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO UCCIEAOBaHUS MPU PEIICHUN
npodeccnoHanbHbIX 3a7a4

MEHHBIX, TEOPUHU
(byHKLIUH KOM-
IUIEKCHOTO T1e-
PEMEHHOTO,
TEOPHH PSIJIOB,

PEMEHHBIX, T€O-
puH QYHKIHIA
KOMILJIEKCHOTO
HEPEMEHHOTO,
TEOPHH PSIJIOB,

MEHHBIX, TEOPUU
GbyHKIMH KOM-
IUIEKCHOTO TIepe-
MEHHOI'0, TEOpUHU
ps0OB, TEOpUU

puu QYHKIINH He-
CKOJIBKHX IIepe-
MEHHBIX, TEOPUU
GbyHKIMH KOM-
IJIEKCHOTO IIepe-

HaumenoBanue

Kon n nanme- OLIEHOYHBIX

HOBaHUE UH]U- ®opmupyemsie 3YH CpencTB

KaTopa JI0CTH-

KEHUS KOMIIe-

TEHIIUU 3HaHUS HaBBIKH

N-1 OIIK-3 | O0yyarommmiics OO0yyvarormmiics OO0yygarormmiicst Texymas aTte-
[TpumeHsieT Ma- | JOJKEH 3HATh: | YMETh: HMCIIOJB30- | JOJDKEH BjageTh | STl

TEMaTHUYECKH | OCHOBHBIC IIOHS- | BaTh OCHOBHBIC | HABBIKAMH uc- ;2::2011? ;I:{ 2(_'
anmnapar aHaiu- | THS M METOJBI | IOHATUS W METOBI | MOJNB30BAHUA OC- | pyy:

THYECKOM I'e0- | aHAIMTUYECKOU AHAITMTUYECKON HOBHBIX IIOHATHH | - TecTUpOBaHHE
METpUH, JTUHEH- | TCOMETPUH, JIU- | TEOMETPUH, JHW- | 1 METOJOB aHa- | IIpomexyroumas

HOW anreOpbl, | HEWHOW anreOpsl, | HEHHOM  anreOphl, | TUTUYECKOW Treo- | ATTCCTalHiL:

muddepennm- | auddepenunans- | nuddepeHImab- METPHH, JIHHEH- | oo
QITBHOTO ¥ MHTE- | HOTO M  HWHTE- | HOTO W WHTETpallb- | HOM anreOpsl,

IPaIBHOTO HC- | TPAJILHOTO  WC- | HOrOo  ucuucienus | auddepeHnmans-

YUCIICHUS guciieHuss (pyHK- | QyHKIMK ~ ONHOHM | HOTO W WHTe-
(GYHKIUU OJHOHM | IIMM OJHOM Tepe- | IePEMEHHOM IPAIBHOTO  HC-
IIEPEMEHHON | MEHHOM (b1.0.11-V.1) yuclieHUus: (PyHK-
(b1.0.11-3.1) UMW OJHOW mepe-
MEHHOM
(b1.0.11-H.1)

N-2 OIIK-3 | O0yyvaromumiics OO0yvarormiicst OO0yJarormmiicst Texymas aTte-
[Tpumensier Ma- | TOJKEH 3HATh: YMETb: UCIIOJIb30- OJDKEH Biagerp | Cratt
TEMaTUYEeCKHA | OCHOBHBIC TIOHS- | BaTh OCHOBHEIE HaBBIKaMH WC- ;;::s;olﬁl :aI;IZK--
amrmapar TEOPHUH | THSI U METOJIbI TOHSTUSL U METO/IBI | MOJIL30BAHUA OC | ryy:

GbyHKIIUMN He- Teopun QYHKIUU | Teopuu QYyHKIUU HOBHBIX IIOHATHH | - TecTHpoBaHHE
CKOJIbKUX TIepe- | HECKOJBbKHUX IIe- HECKOJIbKUX Mepe- | U METO/I0B TEO- [IpomexyTounas
arTecranus.

- OK3aMCH

CKOU CTaTu-

MAaTHU4YECKON cCTa-

pUr  BEPOATHO-

teopuu qudde- | Teopun audde- muddepeHmatb- MEHHOT0, TEOPUH
PCHIUATTBHBIX PCHIUATTBHBIX HBIX YpaBHEHUIA PSIIOB, TEOPUH
YPaBHEHUU YPaBHEHUH (b1.0.11-V.2) nuddepeHmatb-
(b1.0.11-3.2) HBIX ypaBHEHUI
(b1.0.11-H.2)

N-3 OIIK-3 | O0yvarormmiics OO0yJarormiics OO0yJarormmiicst Texymas aTte-
[TpumeHnsieT Ma- | JOJKEH 3HATh: | YMETh: HCIIOJIb30- | OJDKEH BiajgeTp | ST
TEMAaTHYECKHI | OCHOBHBIC IOHS- | BaTh OCHOBHbBIC | HABBIKAMU  WC- ;;::cezolﬁ ;Iir_'
anmapar TEOPMH | THSL M METOJBI | OHATUS W METOABI | MOJNB30BAHUSA  OC- | pypy:
BEPOSITHOCTE U | TEOPUU  BEPOSIT- | TEOPHH BEPOSTHO- | HOBHBIX TOHITHH | - TecTHpOBaHHe
MaremMaruye- HOCTEl M Mare- | CTe W MaremMaTH- | U METOJIOB Teo- | llpomexyrounas

YEeCKOH CTaTUCTHKHU aTTeCTaHi.

- OK3aMCH
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HaumenoBanue

Kon u nHaume- OIIEHOYHBIX

HOBaHHUE WH/IU- ®opmupyembie 3YH CpeCTB

Karopa J0CTH-

JKEHUS KOMIIe-

TEHITUN 3HAHHS HAaBBIKU
CTUKH THCTUKH (b1.0.11-V.3) CTel W Marema-
(b1.0.11-3.3) TUYECKOU CTaTH-
CTUKHU
(b1.0.11-H.3)

N/I-4 OIIK-3 | Obywaroutuiics OO6yuaromuiics OO6yuaromuiics Texymas arre-
[TpumeHsieT Ma- | JIOJKCH 3HATH: yMETh: UCIOJIb30- | JIOJDKCH BiajgeTh | CTat#d:
TEMATUYCCKHH | YMCIICHHBIC Me- BaTh YMCIICHHBIC HaBBIKAMH YHC- ;12:::;0}11\? ;Iir_'
anmapar 4uc- TOJIBI METOIbI JICHHBIX METOMOB | 1y
JICHHBIX METO- (b1.0.11-3.4) (b1.0.11-V .4) (b1.0.11-H.4) - TECTMPOBAHHE
JIOB [IpomexxyTounas

arrecranus:
- OK3aMCH

2. Tloka3aTesn, KPpUTEPUH M IIKAJIA OLEHUBAHUS HHANKATOPOB JOCTHKEHUsI KOMIIe-
TeHIUHI

NJ-1 OIIK-3 - mpuMeHseT MaTeMaTHYeCKUi anmapar aHaIUTUYECKOH TeOMETpHH, JTHHEHHOU ai-
reOpbl, U PepeHINaTBLHOI0 U HHTErPAIbHOI0 HCUUCICHUS (DYHKIIMU OJTHOW IIepEMEHHO

dopmu- Kpurepuu u 1mkana olleHuBaHMsI pe3yabTaToOB 00Y4YEHUs M0 AUCIUILINHE
pyeMsble Henocratounsiit | Jloctarounsiii ypo- | CpenHuil ypoBeHb Beicoknii ypo-
3YH YPOBEHb BEHb BEHb

b1.0.11- | Obyuarommiics OOyuaromuiics cia- | Obydaromuiics ¢ | OOyuatomuiicss ¢
3.1 HE 3HAeT OCHOB- | 00 3HAaeT OCHOBHbBIC | HE3HAYUTENbHBIMU | TpeOyeMoil  cTe-
Hble TIOHATHS M | IOHATUS M METONbI | OMOKAaMH U  OT- | IEHbIO IOJIHOTEI
METOJbl  aHAJIU- | AaHAITUTUYECKOU JeNbHBIMU  1po0e- | ¥ TOYHOCTH 3HAET
TUYECKOW  Teo- | TEOMETPHUM, JIMHEW- | JaMM 3HAeT OCHOB- | OCHOBHBIE IIOHS-
METpUH, JIMHEW- | HOW anreOpbl, OuQ- | Hble MOHATUS U Me- | TUI U METObI

HOMU anreOpsbl, | pepeHIHanbHOTO M | TOABI  AHAJTUTHYE- | AaHAIUTHYECKOM
muddepeHIManb- | MHTETPAIbHOTO  MC- | CKOM  T€OMETpPHUH, | TEOMETPUH,  JIH-
HOTO M  HHTe- | YUCIeHUs (DYHKIUM | TUHEHHOM an- | HeHOW anreopsl,
TPAIIBHOTO UC- | OJJHOW nepeMeHHOo | redpbl, auddepen- | nudpdepeHnnans-
qyuCciIeHuss (yHK- LMAJIBHOTO U MHTE- | HOTO M  WHTe-
MU OJIHOHM mepe- rpajbHOrO0 HMCYUC- | TPAIbHOTO uc-
MEHHOU neHus  (QYHKUMHU | YUCIEeHUs (yHK-
OJHOM MEPEMEHHON | IMM OJHOM Mepe-

MEHHOH

b1.0.11- | OGy4aromuiics OO6yuatommiicst cna- | OO0ydaromuiics OO6yuarommiics
V.1 HE yMEEeT UCIOJb- | 60 yMeeT UC- | YMEET  HCIIOJIb30- | YMEET HCIO0JIb30-
30BaTh OCHOBHBIE | IOJIb30BAaTh OCHOB- | BaTh OCHOBHbBIE | BaTb ~ OCHOBHbBIE
NOHATHSIT M Me- | Hble NOHATHUSA M Me- | IOHSATHUS M METOJBI | IOHATUS U Me-
TOJBl aHAJIUTUYE- | TOAbl  AHAJIWTUYE- | aHATUTUYECKOMN TOJBI aHAJUTUYE-
CKOM TEOMETpHUH, | CKOM T€OMETPUH, JIU- | TEOMETPUH, JU- | CKOM T'EOMETpHH,
JIMHEHHON ay- | HeilHoW  anreOpbl, | HEfHOW  anreOpsl, | TUHEHHON an-
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®opmu- Kputepuu u mikana olleHMBaHUs pe3yabTaTOB 00YUYEHHUsI 110 TUCHHUTUIMHE
pyeMble Henocratounstit | Jloctatounslit ypo- | CpelnHuii ypoBEHb Bricokuii ypo-
3YH YPOBEHb BEHb BEHb
reopel, audde- | nubdepeHnnans- nuddepeHmab- reopel, mudde-
PEHIIMATILHOTO M | HOTO U MHTETpajib- | HOTO U MHTErpajib- | PpEHIUAIBHOTO U
HUHTETPAIILHOTO HOTO  HCYMCIICHHUS | HOTO HMCUHMCJICHHS | HHTETPaJIbHOTO
MCYUCIICHUS (GYHKIIUU OMHOW Te- | GYHKIIUU  OJHOW | HCUUCIICHUS
GyHKIMM ~ OJHOW | peMEHHOU MepeMEeHHON GyHKIMH ~ OJHOU
IIEPEMEHHOMN IIEPEMEHHOMN
b1.0.11- | OGyuarommiicst OO6yuarommiicst cna- | OO0yvarommiicss ¢ | OOy4qaronuiics
H.1 HE BIIAJICET HaBbI- | 00  BIaJeeT  Ha- | HEOONBIIUMH  3a- | CBOOOJHO  BIa-
KaMHU HCIIOJIb30- | BBIKAMU  HCIIOJIb30- | TPYAHCHUSMU Bja- | I€€T  HaBbIKaMU
BaHUsT OCHOBHBIX | BaHUs OCHOBHBIX | JIe€T HaBBIKAMU | UCIIOJIb30BAHUS
MOHATUM M METO- | HOHSATUM M METOJIOB | MCIOJIB30BaHUS OCHOBHBIX TIOHSI-
JIOB  AHaJIMTH4YEe- | aHAJTUTUYECKON OCHOBHBIX IOHATUH | THH MW METOJIOB
CKOM TEeOMETpHUH, | TEOMETPUHU, JIMHEW- | 1 METOJIOB aHaJH- | aHAJTUTHYECKOMN
JUHENHON an- | HOM anreOphl, nuQ- | THYECKOH TIeOoMeT- | TEOMETPUH,  JIU-
reopel, audde- | bepeHIIMATBLHOTO | | PUM, JIMHCHHOW all- | HEWHOW anreOphl,
PEHIMATBHOTO U | HHTETPAIBHOTO HC- | TeOphl, nuddepen- | nupdepennuans-
HUHTETPaIbHOTO yycleHuss (YHKUIUU | HUATBHOTO U UHTE- | HOTO UM HWHTe-
ACYUCIIEHUS OJIHOM MEPEMEHHOW | TPAJIBHOTO HCYHC- | TPAIIBHOTO nc-
GyHKIIUM  OIHOM JICHUS byHKIUY | yucneHus QyHK-
MEPEMEHHOMN OJHOM NEPEMEHHOM | LIMM OJHOM Iepe-

MEHHOU

NJI-2 OIIK-3-npuMeHsieT MaTeMaTHYECKUH armapaTt TeOpuu GyHKIIMU HECKOJIIbKUX TEPEMEHHBIX,
TEeOpHH (PYHKIMI KOMIUIEKCHOT'O IEPEMEHHOT0, TEOPUHU PSJIOB, TEOPUH AU depeHInanbHbIX

ypaBHEHU I
b1.0.11- | Obyuarommiics OOyuaromuiics cna- | O6ydaromuiics ¢ OOyuarommiics ¢
3.2 HE 3HAeT OCHOB- | 00 3HAET OCHOBHBIE | HE3HAYUTEIbHBIMU | TpeOyeMoii cre-
HbI€ TIOHATHS U MOHATHUS M METOJIbl | OIIMOKaMHM U OT- MIEHBIO MOJIHOTHI
METO/BI TEOPUHU TeopuH (YHKIIMH He- | JebHBIMU po0e- | ¥ TOYHOCTH 3HAET
GbyHKLIUYU He- CKOJIbKUX MEPEMEH- | JIJaMU 3HAeT OCHOB- | OCHOBHBIE MTOHS-
CKOJIBKHX TIepe- HBIX, TCOPUH (PYHK- | HbIC IOHATHUS M M€- | THS U METOMBI
MEHHBIX, TEOPUU | LIUH KOMIUIEKCHOTO | TOJbI TEOPHH TeopuH QyHKIHH
byHKINH KOM- MEPEMEHHOTO, Te0- | (PYHKIIMHM HECKOIb- | HECKOJBKHUX Tie-
IUIEKCHOTO NIepe- | PUM PSIIOB, TEOPHUM | KMX MEPEMEHHBIX, | PEMEHHBIX, T€O-
MEHHOTO, TEOpUHU | AMPPEpEeHINANbHBIX | TEOPUH PYHKIIMH puu QyHKIMHA
Ps10B, TEOPUH ypaBHEHUI KOMILJIEKCHOTO TIe- | KOMITJIEKCHOTO
nuddepenmmanb- PEMEHHOTO, TEOPUU | IEPEMEHHOTO,
HBIX YpaBHEHHH Ps10B, TEOPUH TEOPHH PSIJIOB,
muddepeHanb- Teopun audde-
HBIX YpaBHEHHH PEeHLIMATBHBIX
ypaBHEHUI
b1.0.11- | ObGyuarouuiics OO6yuaromuiics OOyuaronmiics OOyuaronmiics
V.2 HE yMeeT Ipume- | ciabo yMEeT | yMeeT MPHMEHSTh | yMeeT OCHOBHBIE
HSTb  OCHOBHBIE | IPUMEHSATH OCHOBHBIE TIOHATHUS | TIOHATHS U
MOHATUS W Me- | OCHOBHBIC TIOHSITHS | © METOABl TEOPHU | METOMBI TEOPUH
TOJIBI TEOPHM | U METOJbl TeOopuH | PYHKIMH HECKOJIb- | GYHKIHMU
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®opmu- Kputepuu u mikana olleHMBaHUs pe3yabTaTOB 00YUYEHHUsI 110 TUCHHUTUIMHE
pyeMble Henocratounstit | Jloctatounslit ypo- | CpelnHuii ypoBEHb Bricokuii ypo-
3YH YPOBEHb BEHb BEHb
byHKIIUN He- | GyHKIHUH KUX TEPEMEHHBIX, | HECKOJIbKUX
CKOJIBKUX  TIepe- | HEeCKOJIbKHUX Teopur  (QYHKIUH | IEpEMEHHBIX,
MEHHBIX, TEOpPHUU | IEPEMEHHBIX, KOMIUIEKCHOTO Tie- | Teopuu QyHKIUH
byHkuuii  KoM- | Teopur  (QYHKIMHA | pEMEHHOTO, TEOPUH | KOMILJIEKCHOTO
IUIEKCHOTO Tiepe- | KOMIUIEKCHOTO PAIOB, TEOpUU | IEPEMEHHOTO,
MEHHOT'0, TEOpPUH | IEPEMEHHOTIO, muddepeHnyaib- | TEOPUU PAIOB,
pSAOB,  TEOpUHU | TEOPUU PSAOB, | HBIX ypaBHEHUN Teopuu
muddepeHIranb- | TeOpUn nuddepeHnmann
HBIX ypaBHEHUI Qg depeHIaIbHbI HBIX ypaBHEHUI
X YpaBHEHHI
b1.0.11- | Ob6yy4arommmiics OOyuarommiics cna- | OOyJarommiics ¢ OOyuarommiics
H.2 He BJaJieeT HaBbl- | 00 BiaJeeT Ha- HEeOOJILIINMY 3a- cBOOOIHO BlIIa-

KaMH{ UCIOJIb30-
BaHUs1 OCHOBHBIX
MOHATHI U METO-
JIOB TE€OPUHU
dbyHKUINM HE-
CKOJIbKUX Tepe-
MEHHBIX, TEOPUH
byHKIMH KOM-
IJIEKCHOTO TIepe-
MEHHOTO0, TEOPUU
PAIIOB, TEOPUU
nuddepeHmab-
HBIX YpaBHEHUH

BBIKAMH UCIIOJIb30-
BaHUS OCHOBHBIX
MOHSTUI U METOJI0B
Teopuu QyHKIIUU
HECKOJIbKUX Tepe-
MEHHBIX, TEOPHH
(GyHKIMN KOMILIEKC-
HOTO TMEPEMEHHOT 0,
TEOPHH PSIIOB, TEO-
puu muddepenim-
AIbHBIX YPaBHEHUHN

TPYJHCHUSIMH BJIa-
JIeeT HaBbIKaMU
UCIIOJIb30BaHUS
OCHOBHBIX MTOHSITHIA
U METOJIOB TEOPUH
(GYHKIIMN HECKOTIb-
KHX TICPEMEHHBIX,
Teopur HyHKIUN
KOMIIJICKCHOTO TTe-
PEMEHHOT0, TEOPHH
PSAIOB, TEOPUU
nuddepeHmanb-
HbIX YpaBHEHUH

JIeeT HaBBIKaMU
UCIOJIb30BaHUS
OCHOBHBIX TIOHSI-
TUHA U METOJOB
TeopuH (PYHKIHH
HECKOJIbKUX T1e-
PEMEHHBIX, TEO-
puH QyHKIMIA
KOMIIJICKCHOTO
MEPEMEHHOTO,
TEOPHUH PSIJIOB,
Teopun audde-
PEHIHATBHBIX
YpaBHEHUM

NJI-3 OIIK-3-npuMeHsieT MaTeMaTHYeCKUH anmapaTt TEOpUU BEpOSITHOCTEH U MaTeMaTHUECKOi

CTaTUCTUKU
b1.0.11- | O6yuarommuiics OO6yuaromuiicst cna- | O6yuaromumiicss ¢ | OOydaronuiics ¢
3.3 HE 3HAeT OCHOB- 00 3HaeT OCHOBHBIE | HE3HAYUTENbHBIMH | TpeOyeMoii cTe-
HBIEC OHATHS U MOHSTHS U METOIBI OmMMUOKAMH M OT- | IICHBIO IMOJIHOTEI
METO/Ibl TEOPUH TEOPHUH BEPO- JENbHBIMU  Tpo0e- | ¥ TOYHOCTH 3HAET
BEPOSITHOCTEH U SATHOCTEH M MaTeMa- | JIJaMHA 3HAeT OCHOB- | OCHOBHEIC ITOHS-
MaTEMaTHYeCKOH | TMYSCKOM CTaTH- HBIC TIOHATHUS M ME- | THUS H METOJIBI
CTaTUCTUKU CTHKU TOABI TEOPUU BEPO- | TEOPUHU BEPOSIT-
SITHOCTEM M MaTe- | HOCTel u MaTe-
MaTHYSCKOM CTaTH- | MATHYECKOM CcTa-
CTHKH TUCTHKH
b1.0.11- | OGy4aromuiics OO6yuatommiicst cna- | O0ydaromuiics OO6yuarommiics
V.3 HE yMeeT mpume- | 60 yMeeT MPUMEHSATh | yMeeT TPHUMEHSATH | YMEeT
HATb  OCHOBHBIC | OCHOBHBIC TIOHSTHS | OCHOBHBIE TOHATHS | TPUMEHSTH
MOHATUS MU Me- | I METOAbl TEOPUU | U METOAbl TEOPUH | OCHOBHBIE
TOABI TEOPHH BE- | BEPOSITHOCTEH M Ma- | BEPOSITHOCTEH M | IOHATHSA U
POSITHOCTEM U Ma- | TEMATUYECKOM CTa- | MAaTEMaTUYECKOU METO/bl TEOPUU
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dopmu- Kputepuu u mkana oreHUBaHUs Pe3yJbTaTOB 00YUYEHUS 110 TUCIUIUINHE
pyeMble Henocratounstit | Jloctatounslit ypo- | CpelnHuii ypoBEHb Bricokuii ypo-
3YH YPOBEHb BEHb BEHb
TEMATHYECKOMN THUCTHUKHU CTaTUCTUKHU BEPOSITHOCTEH H
CTaTUCTUKU MaTeMaTHUECKOM
CTaTUCTHKH
b1.0.11- | Obyuarommiics OOyuaronmiics OOyuarommiics ¢ OOyuaromnmiics
H.3 HE BJaJeeT HaBbl- | ci1ado BJIafeeT | HeOOJILIINMU 3a- cBOOOIHO BIIa-
KaMH HCIIOJIB30- HaBBIKAMH TPYIHEHUSIMU BJIa- | JICET HaBbIKAMU
BaHH OCHOBHBIX | MCIIOJIB30BaHUS JIeeT HaBBIKaMHU HCIOJIL30BaHUSA
MOHSATHM U METO- | OCHOBHBIX IIOHSATHH | UCIIOJBb30BaHUS OCHOBHEIX IIOHS-
JIOB TEOPUHU BEPO- | U METOJIOB TEOPHH | OCHOBHBIX OHATHH | TUH U METO/OB
SITHOCTEH U Ma- BEpPOSITHOCTEHN U | U METOJIOB TEOPUU | TEOPUU BEPOSIT-
TEMaTHYECKOU MaTeMaTH4YeCKOM BEPOSATHOCTEHN U HOCTEH U Mare-
CTaTUCTUKU CTaTUCTUKHU MaTeMaTHYEeCKOM MaTHYECKOM CTa-
CTaTUCTUKHU THUCTHUKH

NJI-4 OIIK-3-npuMeHsieT MaTeMaTHYeCKUH armapaTr YUCICHHBIX METOJIOB

b1.0.11- | O6yuarommuiics OO6yuaromuiicst cna- | OOyuaromuiics ¢ OOyuaromuiics ¢
34 HE 3HAET YMCJIeH- | 00 3HAeT YMCICHHBbIC | He3HAYUTEIbHBIMH | TpeOyeMoii cTe-
HBIC METO/IBI METOJIbI OIMOKaMH  OT- MIEHBIO TTOJTHOTHI
JeNbHBIMU TIPO0OE- | ¥ TOYHOCTH 3HACT
JIAMH 3HAET YHC- YHCJICHHBIE Me-
JICHHBIC METO/IbI TOJIBI
b1.0.11- | Ob6yuaroumiics OOyuarommiicss cna- | Obyuaromuiics OOyuaronmiics
V.4 HE yMeeT mpume- | 60 yMeeT HC- | yMEET  HCIOJIb30- | yMEeT
HATh YHCJICHHBIC | TOJIb30BAaTh YHUCICH- | BaTh  YHCIIEHHBIC | HCIIOIb30BATh
METOTbI HBIC METOJIbI METO/TBI YHUCIICHHBIC
METO/IbI
b1.0.11- | Obyuarommuiics Obyuaromuiicst OOyuaromuiica ¢ | OGyuarouuiics
H.4 HE BJIa/ieeT | cinabo BIIaJIeeT | HEOOIBIINMHU cBOOO/IHO BIIa-
HaBBIKAMHU HaBBIKaMU 3aTpyTHECHUSMU JieeT HaBBIKaMU
MPUMEHEHUS MIPUMEHEHHUS BJIa/ICeT HABBIKAMHU | IPUMEHEHUS YKC-
YUCIIEHHBIX YHCIIEHHBIX METOJIOB | IPUMCHCHHUS JICHHBIX METOJIOB
METO/I0B YHCIEHHBIX
METOJIOB

3. TunoBble KOHTPOJIbHBbIE 3aaHUS U (WIH) MHbIE MATEPHUAJIbI, HEO0OXOAUMBbIE J1JI51 OLEHKH
3HAHMi, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTepu3ymmux cpopMupo-
BAHHOCTH KOMIIETEHIUIl B MpoLecce 0CBOEHMS AMCUUIIMHBI

TunoBble KOHTPOJIbHBIE 3aJJaHUs M MaTepUallbl, HEOOXOAUMBIE JJIsl OLIEHKU 3HAaHUN, YMEHUN
Y HaBBIKOB, COJIEpXkKATcs B y4eOHO-METOAMUYECKUX Pa3paboTKaX, MPUBEACHHBIX HUXKE.

1. TumoBble pacueTsl O TeMe «DJEMEHTHI JUHEHHON U BEKTOPHON anreOphl»: MEeToanude-
CKHE YKa3aHHUs JUI1 CTYyJEHTOB OYHOW M 3a04HOM (opMm oOyueHus [HampasieHnuit 35.03.06 Arpo-
naxkeHepus, 13.03.02 DOnexrposHeprerrika u amekTporexHuka, 19.03.02 ITpoaykTel nmutaHus us3
pactuTenbHOro cbipbs, 23.03.03 Dkcmyaranus TPaHCIOPTHO-TEXHOJOTMUYECKMX MAlIUH U KOM-
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IUIeKcoB, crnenuanbHocty 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE CpefcTBa] / cocTa-
putenn: Axynud O.E., baxenosa C.B.; IOxHo-Ypanbckuii 'AY, UHCTUTYT arpomxeHepuu. —
YensOunck: HOxHO0-Y panbckuit I'AY, 2021.-65 c.— Pexum JoCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacueTsl 0 TeMe «OnpeaenTuTeNn, MaTPHIIbI, CHCTEMbI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaJUTUYEeCKas IeOMeTpHs» [DIeKTPOHHBIM pecypc]: MeTox. yKa3. Ul CTy-
JIEHTOB O4YHOU (opmbl 0OyueHus [Hampasnenwii: 35.03.06 Arpoumxenepus, 13.03.02 Duektpo-
SHEpreTuka M eKTpoTexHuka, 19.03.02 [TpoaykTel MUTaHUSA U3 PACTUTENBHOIO ChIpbs, 23.03.03
OKcIulyatalus TPAaHCIIOPTHO-TEXHOJOTUYECKUX MalIMH M KOMILUIEKCOB, crneunainbHoctu 23.05.01
Hazemubie TpancnoptHo-TexHoJorudeckue cpenacrnal / coct. M.H. 3emckoBa; FOxxHo-Ypanbckuit
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U3/., ucrp. u gon. — Yensounck: FOxno-Ypansckuiit FAY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTYJICHTOB OYHOM M 3a04HOU (popMm o0ydeHus [HampasieHui 35.03.06 Arpoumxenepus, 13.03.02
OnexTposHepreTuka U uekTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 OkcrmnyaTtanys TPAaHCIOPTHO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, CIEIUaIbHOCTU
23.05.01 Hazemnble TpaHcropTHO-TeXHOJOrHUecKue cpenctnal / coct.: O.E. Akynuy u ap.; FOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepuu. — Yemsbunck: HOxno-Ypansckuit [AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BeneHue B MaTeMaTU4yeCcKHi aHanu3 [DyeKTpoHHbIN pecypc]: yueb. mocobue 1t camo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HOM (hopM OOydeHMs (HarpaBiI€HUs MOJATOTOBKHU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensaOuHck:
FOxHo0-Ypansckuit TAY, 2017.-70 c. — Pexxum JIOCTYyIIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. Tunossle pacyersl o TeMe «BBefeHne B MaTeMaTHYECKUNA aHAIN3 (PYHKIMHM OHOM aei-
CTBUTEJIbHON MEpPEMEHHOI» [DIIEKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYJEHTOB OYHOU (hOpMbI
oOyuenus [Hanpasienuii: 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka 1 IEKTPOTEX-
Huka, 19.03.02 IIpoayKThl NUTAHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcryaTanus TpaHCIOPT-
HO-TEXHOJIOTHYECKUX MAIlMH M KOMIUIEKCOB, cnennanpbHoct 23.05.01 Hasemnsle TpaHcnopTHO-
texHonoruueckue cpeactral / coct. O.E. Axynuu ; KOxuo-Ypanbckuit 'AY, UHcTUTyT arpontxke-
Hepuu. — 3-e u3A., ucnp. u aon. — Yensounck: Oxuno-Ypansckuiit [AY, 2019. — 69 c. — Pexum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «uddepenumansuoe ucuucieHne GQyHKIUU OJHON JAEHCTBH-
TEJIbHOW MEPEMEHHON U €ro MPUJIOKEHUS» JUIsl CaMOCTOSITENIbHOM paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [A7s caMoCTOosTeNnbHONU paboThl CTYA€HTOB O4YHbIX (akyibTeToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynur, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHcTUTYT arpouHxkeHepuun. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TunoBsle pacueTsl 1o TeMe «VHTerpagbHOe UCUHCICHUE (PYHKIIUU OJHOW JEeHCTBUTEb-
HOM TMEPEMEHHOW» JIJISl CAaMOCTOSITEIbHOM PabOoThI CTYACHTOB [ DJIEKTPOHHBIN pecypc|: METo. yKa-
3anus / coct.: O.E. Akymuu, M.H. Apxunosa; KOxHo-VYpansckuii 'AY, UHcTUTYT arponHxeHe-
pun. — YensiOnHck: OxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. TumoBsie pacuetsl o Teme «JlnddepeHnnansHoe 1 UHTETpaTbHOE UCUUCICHUS (DYHK-
UM JIBYX TEPEMEHHBIX» [DJIEKTPOHHBIM pecypc]: METOJ. yKa3. [/ caMOCTOATENbHON paboThI
CTY/ZICHTOB OYHOW W 3a04HOH ¢opm o0ydeHus (HampasimeHus moarotoBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneunanpHOcTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxHo-
VYpaneckuit I'AY, Uncruryr arpounkenepuu. — YensOunck: HOxno-Ypanbckuit I'AY, 2018. —
80 c. — Pesxxum nmocrymna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBble pacdeTsl 10 TeMe «PsapDy [DIEKTPOHHBIN pecypc]: METOMA. YKa3. JUIsl CTY/ICH-
TOB O4HON Qopmbl 00yueHus [HampasneHuit: 35.03.06 Arpounxkenepus, 13.03.02 DnexTposHepre-
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THKa U 31eKTpoTexHuKa, 19.03.02 [IpoaykTsl NUTaHUS U3 paCTUTENLHOTO Chipbd, 23.03.03 Dkcruty-
aTalus TPAHCIOPTHO-TEXHOJOTHYECKUX MAIllMH U KOMIUIEKCOB, crienranbHocTh 23.05.01 Hazem-
HBIE TpaHCIOpPTHO-TexHoJoruueckue cpenacrsal / cocr.. O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpanbckuii 'AY, UHCTUTYT arpouH)XeHepuu. — 3-€ u37., uchp. u jgoi. — Yemsounck: HOxHO-
VYpanbckuii 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. JIuddepennmanpabie ypaBHEHUS B MPUKJIAIHBIX 3a7a4ax [DJIEKTPOHHBIA pecypc]: MEeTOI.
yKa3. ISl CTYJIEHTOB O4HOM (hopmbl 00ydeHus [Hampasienuid: 35.03.06 Arpounxenepus, 13.03.02
DJIeKTpo3HEpreTrka U 3ekrporexuuka, 19.03.02 IIpoaykTel NUTaHUS U3 PACTUTEIBHOTO CHIPHS,
23.03.03 DOkcrutyaTanus TPAaHCHOPTHO-TEXHOJOTUUYECKUX MAIIMH U KOMIUIEKCOB, CHEIUATBHOCTH
23.05.01 HazemHuble TpaHCIOpPTHO-TeXHOJIOTHUeckue cpeactBa]l / coct.. O.E. Akynuy,
C.A. Ckpunka, N.C. Crabynut; FOxno-Ypansckuii 'AY, UHCTUTYT arpouHXeHEpUH. — 2-€ U3]L.,
ucrip. u  jpon. — Yensabunck:  KOxkHo-Ypansckuit ['AY, 2019.—-81c.—Pexum goctyma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. Tunogoii pacueT 1o Teme «Teopusi BEpOSITHOCTEH» [ DIEKTPOHHBIN pecypc]: METO. yKas.
UL CTYyIEeHTOB O4HOH (opmbl oOyuenus [Hampasnenuii: 35.03.06 Arpoumxkenepus, 13.03.02
DJIeKTpo3HEpreTrka U 3ekTporexuuka, 19.03.02 IIpoaykTel mUTaHUS U3 PACTUTEIBHOTO CHIPHS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpTHO-TeXHONOTUYeckue cpencrsa] / coct.. O.E. Akynuuy,
M.B. ®wmmnmosa; KOxHo-Ypansckuii 'AY, UHCTUTYT arponHXeHepuu. — 2-¢ U3/1., UCIp. U JIOTL. —
YenstOUHCK: FOxHo-Ypanbckuit I'AY, 2019. - 106 c. — Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TumnoBsie pacueTsl o Teme «MaTemaTHueckas CTaTUCTHKa» [ DIEKTPOHHBIN pecypc]: me-
TOJA. yKa3. JUIs CTYJIEHTOB OYHOH (opmbl oOyueHus [Hampasienuit: 35.03.06 ArpouHkeHepus,
13.03.02 DnekTposHepreTuka u 3aeKkTpoTexHuka, 19.03.02 ITpoaykTel NUTaHUS U3 PACTUTEILHOIO
ceipbi, 23.03.03 DkcmiyaTaus TpaHCIIOPTHO-TEXHOJOTMUECKUX MAIINH U KOMIUIEKCOB, CIICI[Uab-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKUe cpeacta] / coct. M. H. Apxumosa;
IOxno-Ypansckuit ['AY, Uncturyr arpourxenepun. — 4-e us., ucnp. u jpon. — YensOunck: FOx-
HO-YpanbCKui T'AY, 2018.-72 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

Meroanueckue yka3aHusi 1 KOHTPOJIbHBIE 3aaHMs 110 MaTeMaTHKe JJisl CTYJAEHTOB 3a0YHOMI
dbopmbl 00yueHus [DIEKTPOHHBIN pecypc|: [HampaBieHue moaroroBku 35.03.06 ArpouHxeHepus,
13.03.02 DnexTposHepreTuka u 3iekTporexHuka) / coct.: O.E. Axynuu [u ap.]; KOxHo-Ypanbckuii
I'AY, Uncturyt arpoumxkenepun. — Yensounck: FOxuo-Ypansckuii ['AY, 2020. — 176 ¢. — Pexxum
nocryma: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

4. MeToauveckne MaTepHaJIbl, ONpeie/solue Npoueaypbl OlleHUBAHUS 3HAHUI, yMEHUH,
HABBIKOB M (MJIH) ONBITA 1eATEJHHOCTH, XaPAKTEPHU3YIOIIMNX
chpopMHUPOBAHHOCTH KOMIETEHIIUMH

B AaHHOM pa3aciic METOAUYCCKUC MaTCpuajibl, ONPCACIAIOMUC MPOUCAYPbl OLCHUBAHHA
3HaHHI>'I, YMCHHﬁ, HAaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, 11O JUCHHUIIIIMHEC «MaTCMaTI/IKa», IpUuBC-
ACHBI MPUMCHUTCIIBHO K KAXJIOMY U3 HCIIOJIB3YCMbIX BH/JIOB TCKYHICTO KOHTPOJA YCII€CBACMOCTU U
HpOMC)KYTOIIHOI\/'I arTeCTalilnuu 06yqa101u14xc;{.

4.1. OueHo4HbIe CpeACTBA ISl MPOBeAeHHs TeKYIero KOHTPOJIsl yCleBaeMoCTH B
npoiecce NPaAKTUYECKOH MOATOTOBKH

4.1.1. Onpoc Ha MPAKTHYECKOM 3aHATUH
OTBeT Ha MPAKTUYECKOM 3aHSITHH HMCIOJB3YETCS ISl OIEHKH KadecTBa OCBOCHHS OOydYaro-

IIUMCSI OCHOBHOM MpOoQecCHOHANIBHON 00pa30BaTebHON MPOTpaMMBbI 10 OTJEIHHBIM BOIIPOCAM U
TeMaM IUCIMIUIMHBL. TeMbl U TUIaHbI 3aHATHA (CM. METOMA.pa3paboTKH II. 3) 3apaHee COOOIIATCS
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06yLIaIOH_[I/IMC$I. OtBer OLICHUBACTCA OI_IGHKOI\/JI COTIIUYHO», «XOPOIIO0», «KYAOBJICTBOPUTCILHO» HUIIN
«HEYOOBJICTBOPUTCIBHO.

Ne

O1eHOYHBIC CPEICTBA

TumnoBble KOHTPOJIBHBIC 3a1aHUS U (WJIM) UHBIC MaTepUAJIbl, HE-
00XO0UMBIE 1JI OILICHKU 3HAHUI, YMEHH, HABBIKOB U (WJIH) OIIbI-
Ta JIEATEIbHOCTH, XapaKTEPU3YyIOIUX cHhOpMHUPOBAHHOCTH KOM-
METEHLIUH B MPOLECCE OCBOCHMS JUCIUIUINHBI

Kon u nanmeHnoBanue
MHJUKATOpa KoMIIe-
TEHIUH

Haittu Y (0), ecm y'—2y:ex IIPH HA4YaJbHOM YCIOBHH

y(0)=-1.

NJ-1 OIIK-3
[Ipumensier maTema-
TUYECKU anmapar
aHAIMTUYECKOM I'eo-
METPUH, JIMHEUHOU
anreopsl, guddepeH-
LUAIbHOTO U UHTE-
rpajgbHOrO UCYHCIIE-
HUS QYHKIIUU OTHOM
TepEeMEHHOMN

Haiitu pemenne muddepeHnnansHoro ypasaeaus Yy - 2y = e*,

YJIOBJIETBOPSIOIIEE HAYAIBHOMY YCIIOBUIO y(O) =-1.

N-2 OIIK-3
[Ipumensier maTtema-
TUYECKUU anmnapar
Teopuu GHYHKINH HE-
CKOJIBKUX TIEPEMECH-
HBIX, TeOpUH PyHK-
U1 KOMILJIEKCHOT'O
MEPEMEHHOT0, TEOPUHU
pAI0B, Teopuu AUp-
(hepeHInaIbHbBIX
ypaBHEHUH

B tupe umeercs 5 pyxei, BEpOATHOCTH IONAJIAHUS U3 KO-
TOpPBIX paBHBI cooTBeTcTBeHHO 0,5; 0,6; 0,7; 0,8; 0,9. Haiitu Be-
POSITHOCTH MIPH OJHOM BBICTpEJIE, €CIIU CTPEISIONINI OepéT 0HO

W3 pyXeW HayJauy.

NJ-3 OIIK-3
[Ipumenser marema-
TUYECKUH armapar
TEOPHUH BEPOATHOCTEN
Y MaTeMaTU4YeCKON
CTaTUCTUKH

B Teuyenue 4-x neT MakCUMyM Harpy3Kd 3HEProCHCTEMBI
(momruocTh) P (MBT) u ronoBas BeipaboTka snekTposnepruu W

(mipa. kBT -4 ) umenu cnenyromme 3HaYCHUS .

P |1000]1100{1220{1350
W |56 |66 |7,0 |78

Boruncnuth npuOIMKeHHO CpeiHee 3HaYeHHe MaKCUMyMa

Harpy3ku sHeprocuctemsl (MourHoctr) P (MBT) 3a 4 ropa.

NJ-4 OIIK-3
[Ipumensier marema-
TUYECKUU anmapar
YUCIICHHBIX METOJIOB

OreHka 00BSBIIETCS 00YUAIONMIEMYCsl HETTOCPEICTBEHHO MOCTIE OTBETA.

KpI/ITepI/II/I OLICHKHU OTBCTa (Ta6J'I.) JOBOIATCA 1O CBCACHUHA 06yqa}0mnxc;l B Hayalie 3aHATHUMH.
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Ikana Kputepun oneHuBanus
OueHka 5 - 00yJaroIuICs MOJIHO YCBOMII y4eOHBIN Marepua;
(oTIIM4HO) - IPOSABIISICT HABBIKM aHAIM3a, 0000IIECHUS, KPUTUYECKOTO OCMBICIIE-
HUS U BOCHPUATUSA HH(POPMALUU, HABBIKM NMPUMEHEHHS OCHOBHBIX
MaTeMaTHYECKUX METOJIOB;
- Marepuall U3JI0KEH TPaMOTHO, B OMPEACICHHOH JIOTMYECKOH IOo-
CJIEZIOBATEIbHOCTH, TOYHO UCTIOIB3YETCS TEPMUHOIOTUS;
- TI0Ka3aHO yMEHHE WLUTIOCTPUPOBATH TEOPETUYECKUE MOJI0KECHUS
KOHKPETHBIMH MPUMEPAMHU, TPUMEHSTh UX B HOBOW CUTYaIUH;
- IPOIEMOHCTPHUPOBAHO YMEHHUE PeIIaTh MPHUKIIAIHbIC 3a/1a9H;
- IPOJIEMOHCTPHpPOBaHa C(HOPMUPOBAHHOCTh U YCTOMYUBOCTH 3HA-
HHI, YMEHUH U HAaBBIKOB;
- MOTYT OBITh JOINYIIEHbI OJHA-IBE HETOYHOCTU IPHU OCBEUICHUU
BTOPOCTETIEHHBIX BOMPOCOB.
Onenka 4 OTBET YAOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSM Ha OICHKY «5», HO
(xopor1110) IIPH 5TOM UMEET MECTO OIMH U3 HEAOCTATKOB:

- B YCBOCHHMH Y4eOHOIr0 mMarepuasa JIONyIIeHbl HeOOIbIIe MPoOesbl,
HE MCKa3UBIIHUE COIEPKAHUE OTBETA;
- B PEIICHUU TPHUKJIAIHBIX 337a4 JONYIICHBl HE3HAYUTEIbHBIC HETOY-
HOCTH.

Onenka 3 - HETOJIHO WJIA HEeMOCIIEA0BaTeIbHO PACKPBITO COACpKAHHE MaTepua-
(YZOBIETBOPUTENLHO) | JIa, HO TIOKA3aHO 00IIee MOHMMaHUE BOIIPOCa U POJEMOHCTPUPOBAHBI
YMEHHUS, JOCTaTOYHbIE /JIsl JaJIbHEHIIIET0 YCBOCHUS MaTepuaa;

- IMEJINCH 3aTPYIHEHHsSI WM JOMYIIEHBI OMIMOKK B ONPEISIICHUH T10-
HSATUH, UCIIOJNIb30BAHUU TEPMUHOJIOTUHU, B MPUMEHEHUH MaTeMaruye-
CKHX METOJIOB pEILICHUS MNPUKIAAHBIX 3334, WUCIpPaBIECHHBIC MOCIE
HECKOJIBKMX HABOISIIMX BOIIPOCOB;

- IPU HETIOJIHOM 3HAaHUM TEOPETHUECKOT0 MaTrepuaia BBISBICHA HENO-
crarodHasi cOpMUPOBAHHOCTh YMEHUI U HABBIKOB, OOYJAIOIIHIICS HE
MOJKET MEPEHOCHUThH 3HAHUS B HOBBIE MTPOOJIEMHBIE CUTYAIUH.

Orenka 2 - HE PacKphITO OCHOBHOE COZIEpKaHKe ydeOHOTO Marepuaa;
(HEYZOBJIETBOPHUTEINILHO) | - OOHAPY)KCHO HE3HAHHE WM HEMIOHMMaHWe OOJbIIeH MM Hanbosee
BaXHOW YacTH yueOHOTO Marepuana;

- IOMyIIEHBI OMUOKHU B OIMpPENEICHUH MOHSATHH, MPU UCIOIb30BAaHUH
TEPMUHOJIOTUH, B IPUMEHEHUN MaTeMaTUYECKUX METOJIOB IMPH pellie-
HUW MPUKIIAIHBIX 3a/1a4, KOTOPBIE HE MCIIPABIICHBI MOCIIE HECKOIBKUX
HaBOJIAIINX BOIPOCOB;

- He c(OPMHUPOBAHBI KOMIIETEHIIMH, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HAHUS, YMEHUS U HaBBIKH.

4.1.2. OueHUBaHNe HHIAUBUIYATbHOTO 3a/1aHNs (THIIOBOTO pacuyera)

WupuBuayanbHOEe 3aqaHue (anee THIOBOW pacdeT) HCIONB3YeTCs IS ONEHKH KadecTBa
OCBOCHHS OOYy4alONIMMCS OCHOBHOM NpodecCHOHaIbHON 00pa3oBaTeIbHOM HpPOTrpaMMbl MO OT-
JEeTFHBIM TeMaM JUCIUIUIMHBEL. BapuaHT 3a1aHust A1l KaXKI0TO 00YJaoMeTrocs ONpeAesieTcs B CO-
OTBETCTBHHM C TOPSIKOBBIM HOMEPOM B KypHasie Tpynnbl. CojepkaHue 3aJJaHUi TUIOBBIX pacde-
TOB IPUBOJUTCS B MeTOANYECKUX YKazaHusX (1. 3 ®OC).
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O1leHOYHbIE CPEJCTBA

THUnoBbIE KOHTPOJIBHBIE 3a/1aHUS U (UJIM) UHbIE MaTEpHUaJIbl, He-
00X0AMMBIE AJIs1 OLEHKU 3HAHUN, YMEHUH, HABBIKOB U (MJIN) OIIbI-
Ta IEATENFHOCTH, XapaKTEePU3YIOIUX ¢(HhOPMUPOBAHHOCTH KOM-
IIETEHIIUI B IPOLIECCE OCBOEHUS AMCLIUATIIMHBI

Kox u Haumenosanue
WHJUKATOpa KoMIle-
TEHIUN

Borancnute 006EM TpeyronbHON MUpaMHIbl ¢ BEPIIMHAMH B TOY-
kax A, B, C, D u HaliTu 1JIMHY BBICOTHI, OMYIIIEHHOW M3 BEPIIU-
el D Ha rpane ABC, ecnim A (1;0;2), B(1;2; 1), C(2; 2;1),
D(2;1;0).

NJ-1 OIIK-3
[Ipumensier matema-
TUYECKU anmapar
aHAJIMTUYECKOM I'eo-
METPUH, JIMHEUHOU
anreopsl, guddepeH-
LUAJIbHOTO U UHTE-
rpajibHOrO UCYHCIIE-
HUS QYHKIIUU OJHOM
MepEMEHHOMN

Haiit pemenne muddepeHnnansHoro ypasaeaus Yy - 2y = e*,

YJIOBJIETBOPSIOIIEE HAYAIBHOMY YCIIOBUIO y(O) =-1.

NJ-2 OIIK-3
[Ipumensier marema-
TUYECKUU anmnapar
Teopuu (HyHKINH HE-
CKOJIBKUX TIEPEMECH-
HBIX, TeOpUH PyHK-
U1 KOMILJIEKCHOT'O
MEPEMEHHOT0, TEOPUHU
pAI0B, TeOpuu AUP-
(hepeHInaIbHbBIX
yYpaBHEHUH

B tupe umeercs 5 pyxei, BEpOATHOCTH IIONAJAHUS U3 KO-
TOPBIX paBHBI cooTBeTcTBeHHO 0,5; 0,6; 0,7; 0,8; 0,9. Haiitu Be-
POSITHOCTH MIPH OJIHOM BBICTpEJIE, €CIIA CTPEISIONINI OepéT 0HO

W3 pyXeW HayJauy.

NJ-3 OIIK-3
[Ipumensier marema-
TUYECKUH ammapar
TEOPHUH BEPOATHOCTEN
U MaTeMaTU4YeCKON
CTaTUCTUKH

B Teuyenue 4-x neT MakCUMyM Harpy3Kud 3HEProCHCTEMBI
(momruaocTs) P (MBT) u ronoBas BeipaboTka snekTposnepruu W

(mapa. kBT -4 ) umenu crnenyroniue 3Ha4eHUs:

P 11000
W 5,6

1100
6,6

1220
7,0

1350
7,8

Boruncnuth npuOIMKEHHO CpeiHee 3HaueHHe MaKCUMyMa

Harpy3ku sHeprocuctemsl (MourHoctr) P (MBT) 3a 4 ropa.

NJ-4 OIIK-3
[Ipumensier marema-
TUYECKHUU anmnapar
YUCIJIEHHBIX METOJIOB

Kputepuu onienku orBera (Tabdii.) JOBOASATCS 1O CBEACHMS 00ydaroluXcsl B Hayajue 3aHATHH.
OreHka 00OBSABISIETCS 00YYaIOLIEMYCsl HETTIOCPEACTBEHHO MOCTe OTBETA.
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TunoBo pacdeT BHINOIHAETCS B OTAEIBHOM TeTpanu (12-18 1ucTOB) B KIETOUKY.

TpeGoBanust TpH BHINOIHEHUH TUIIOBOT'O pacueTa:

— YCIIOBHE Ka)XKJOW 3a/1a4M BKJICUBACTCS B TETPAAb B MEYATHOM BHJE WM MUIIETCS OT PYKH pa3-
OOpUYUBBIM IIOYEPKOM;

— TMPUBOJUTCA TOJHOE U 0OOCHOBAHHOE PEIICHHE C HEOOXOAUMBIMU MOSICHEHUSMH, BEIYUCIICHH-
SIMU ¥ pacueTaMu;

— II0CJIe pelleHUs 3alMChIBAETCS OTBET;

— rpaduyeckre NOCTPOCHUS BIINOJIHAIOTCS KapaHAalIoM;

— TEKCT pelIeHUs BCeX 3a/a4 JODKEH ObITh B TUCbMEHHOM BUJE;

— JUIsl OTMETOK U 3aMe4aHuil penoaaBaresis JOJKHbI ObITh OCTaBJIeHbI 110 (3—4 cm).

Tunosoii pacuer caercs 10 YKa3aHHOrO MPENoaBaTesIeM CpoKa U NPUHUMAETCS Ha POBEp-
Ky TOJIBKO B TOM Clly4yae, €CJIH yIOBJIETBOpsET TpeboBaHusM K oopmienuto. Pabora Haj ommbka-
MU BBIIIOJHSETCS B 3TOM XkKe TeTpaau U claeTcs AJis HIOBTOPHOU IPOBEPKH.

[IpenoaBaTens MOKET HA3HAYUTH 10 CBOEMY YCMOTPEHHIO 3aIIUTy THIIOBOTO PacyeTa, BbI-
IIOJIHEHHOT'O 00y4YaroLIMMCS.

ConeprxkaHue TUIIOBOTO pacueTa U KPUTEpUM OIIEHKHU OTBeTa (TabJ1.) JOBOJSATCSA 1O CBEICHUS
00yyJaroIerocsi CorjacHO rpa(uky BBIIOJIHEHUS B Hayalle Kaxaoro ceMmectpa. TumoBoil pacyer
OLICHHMBAETCS MPENOJABATEIIEM OLIEHKOM «3aUTEHO», «HE 3aUTE€HO» U PE3yJIbTaT 00bSBIISETCS Ha 3a-
HATHH.

IIxaJja Kputepun onenuBanus
Onenka «3auTeHo» - paboTa BBIIIOJIHEHA TIOJHOCTHIO;
- YMEHHE JIOTUYHO U IPAMOTHO NMPUMEHITh MaTEMaTUUYECKHE METOIbI
IIPY PELICHNUNU NIPEUIOKEHHBIX 3a/1a4;
- yMeHue 00OCHOBBIBAaTh BBHIOOP METO/a pelIEeHUs], IOKa3blBaeT 3Ha-
HUE OCHOBHBIX MAaTE€MAaTUYECKUX IOHATUH IPU OTBETE HA BOIPOCHI
IpEernoiaBaTess, Cioco0eH UCIPABIATh OIIMOKH MOCE AOIOIHUTENb-
HBIX BOIIPOCOB.
OneHnka «He 3a4TeHO» | - paboTa BBIIOJIHEHA HE B TIOJIHOM 00bEME;
- OTCYTCTBHE HEOOXOUMBIX TEOPETUUYECKUX 3HAHMI;
- IOMyIIEHBI TPyOble OMMOKKM B IPUMEHEHHUH aJlTOPUTMOB MaTeMaTH-
4ECKUX METOJIOB PELICHMS 3a4a4.

4.1.3. OueHnBaHue KOHTPOJIBbHOM pabOThI

KonTtpomnbHas pabora npexycMoTpeHa ajs 3a04Hoil (hopmbl 00ydenus. KonrponbHas paboTa
BBITIOJIHSIETCS JUTsl OIICHKH Ka4eCTBa OCBOCHUS 00YyJarouMcsi OCHOBHOM MpodeccuoHanbHOM o0pa-
30BaTeIbHON MPOrpaMMbI IO OTJENbHBIM T€MaM JAWCHUIUIMHBL. B Havane ceccuu oOydaromemycs
BBIJIAIOTCA 3aJaHUsI KOHTPOJIBHOW PabOThI, KOTOPYIO HEOOXOAMMO BBITIOJHUTH K CIEAYIONIEH cec-
cuM. BapuaHTbl HHAMBHUIYalbHBIX 33JaHUM MPEICTABICHBI B y4eOHO-METOINYECKON pa3paboTKe:
MeTtoauueckue ykazaHusl 1 KOHTPOJIbHBIE 33/1aHUS 110 MaTEMAaTHUKe 7S CTYJEHTOB 3a04YHOU (POpMBI
o0y4eHus [ DJAeKTpOHHBIN pecypc]: [HanpaBiaeHue noarotoBku 35.03.06 Arpounskenepus, 13.03.02
OnekTpodHepreTuka u ekTporexHukal / coct.: O.E. Axynmuua [u np.]; KOxHO-Ypansckuit ['AY,
Wuctutyt arpounxenepuu. — Yensabunck: FOxuno-Ypansckuii 'AY, 2020. — 176 c. — Pexxum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

Ne OneHouHbIe CpeCTBA Kon v HanMeHoBaHMe
TunoBsle KOHTPOJIBbHBIE 3aJaHNS U (UJIM) UHBIE MAaTepUAIIbl, HE00- | HMHIUKATOPa KOMIIE-
XOJUMBIE JJIs OLICHKU 3HAHUI, yMEHHM, HAaBBIKOB U (MJIM) OTIbITA TEHLIUU

JESTENIbHOCTH, XapaKTePU3YIOMINUX COPMUPOBAHHOCTH KOMIIE-
TEHIIUN B MPOLIECCE OCBOEHUS TUCIUTIIIUHBI
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2 75 W/J1-1 OIIK-3
IIpumenser marema-
1. Onpenemurens |4 3 0| pasen: THYeCKwif anmapar
3 17 AHAJIMTUYECKOU reo-
METpUH, JIMHEHHON
a) 220; 6) -212; B) -219;r) -220. anreopsl, muddepeH-
v o3 [UAIBHOTO U UHTE-
ax+5y =
2. Cucrema y HE UMEET PEIEHHS [IPU & PABHOM. .. TPaIbHOTO HCHHUCTIC-
—-2X+y=-3 HUS QYHKITUU OJTHOM
IIEPEMEHHOMN
a)—-0,1;6)0;8) -10;1)-2.
3. Jlanst Toukn A= (13),B=(4;-1). Jdnuna orpeska |AB|
paBHa...
a)3;0)4;B) 5;1)6.
4. HopManbHBIN BEKTOP MIOCKOCTU X + 2y +z — 15 = 0 umeer ko-
OpAMHATHL. ...
A) (1; 15 -15); B) (15 25 1); B) (2; 15 -15); T) (1; 2; -15).
. 6X° +3X—2
5. Tpenen lim ————— pasen ...
x>0 2X° —X+1
a) 0; 0) 3; B) o0;r) -2.
6. Ilpoussoanas Broporo mopsaka ¢yaxuuu Y = IN6X umeer
BU] ...
) 6 5) 1 ) 1 ) 1
a) —; ——; B) —; ) =—
X 6x* X X
4
dx
7. 3HayeHHe UHTerpaia _[ PaBHO ...
2 X—
8. Brimmonaure neicTBUs A Ry L
a)4; 6)1; B)2;1)0.
16
9. MuHuMyM QyHKIMM y = —————  PaBeH:
X(4—x°)
1)0,5; 2)3+6; 3)0,07; 4)e; 5) MEHUMYMa HeT.
10. IpaBast HAKJIOHHASI ACHMIITOTA K TPaQuKy (yHKIIHA
2y(x + 1) * = x* umeer ypaBHenue:
DHy=-x;2)y= lx—l; 3)y=-£x+ 1; 4)y:-lx-l
2 2 2
1. U3 nepeuncieHHbIx AuddepeHunanbHbIX YpaBHEHUNH O/THO- NJ-2 OIK-3

POAHBIMH SABJISIFOTCAL. . .
a) (X°y? —xy®)dx+ x*ydy =0;
, —2x*+3y-1

0
)Y 3x—3y

[Ipumensier Mmarema-
TUYECKHUU anmapar
TEeOpHH (QPYHKIMH He-
CKOJIBKUX MEpPEeMEH-
HBIX, TEOPHH (DYHK-
U KOMIUIEKCHOTO
MIEPEMEHHOT 0, TEO-
pUH pAJIOB, TEOPUU
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B) ¥ =X° —5xy;

Y yf:z(l_mzéj.
X y

2. Cpenu nepeyunciIeHHbIX YpaBHeHUN AuddepeHnnaIbHbIMU

YPaBHCHUSAMHU B YaCTHBIX ITPOU3BOAHBIX ABJIAKOTCA. ..
0z 0z

a) X’ —+2y—=0;
OX oy
0°z

Z 2
0) X—+Yy—+X =0;
) o y

B) 3XY' +2Xy* +4x+7y =0;
2

r) yu—5xﬂ+x:y.

dx? dx

3. Mano nuHEeiHOe oHOpOoAHOE MU hepeHINATEHOS YPAaBHCHHE

y” - y' - 2y =0 , TOT/Ia €ro o0IIee perIeHue UMEEeT BHU/I. . .
a) C.e™* +C,e”; 6) C,e* +C,e?*;
B) Ce X +C,e%; r) C,.e* +C,e ™%,

4, Oynkuus Y = Clezx + Czefx SABIISETCS OOIIUM pELICHHEM

JUHEHHOTro ogHOpoaHOTO nuddepeHmanbHOro ypapuenus. Toraa

€T0 XapaKTCPUCTUICCKOC YPABHCHHUEC UMCCT BUL ...

a) k? +k—6=0; 6) k?+k—-2=0;

B) k? —k —2=0; r) k?+3k-4=0.
5. Ecniu pynkuus f(X) umeer Bum:
f(x)=x

TO YacTHOE pelleHue Y HeoaHopoaHoro auddepeHIranbHOro
YPaBHCHHA y” - 2y’ +y= f (X) CIICAyCT UCKATh B BUAL ...
a) y=AX + B; 6) y = Ax%e*;

B) y=AX*+Bx+C; 1) y=Ae"

6. Eciu pynkums f(X) umeer Bun:
f(x)=x;

TO YacTHOE pelleHHe Y HeoJHOPOAHOro auddepeHuanbHOro

nuddepeHIaTbHBIX
ypaBHEHUU
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YpPaBHCHHS y” +Yy= f (X) CIIeAyeT UCKaTh B BUAL ...
a) ¥ = X(Acosx + Bsinx); 6) y=AX;
B) y=A: 1) y=Ax+B.
7. YacTHoe pelieHue 9 JUHEWHOTO HEOAHOpOoaHOTO audde-

PEHIMATBHOTO ypaBHeHHs BToporo mopsaka Y + 3y’ = 9x% +1

HMECT BU] ...
— - 3 2
=x>—x*+X;6) y=—x?—-=X;
a)y )Y > 3
B Yy=X2—X; 1)y=x>+x’+X.

8. HactHoe pemieHue Y JHMHEHHOrO HEOAHOPOIHOTO Iudde-

pEHLUMAIIBHOIO YpaBHEHUS BTOPOIO MOPSAIKA y” +4y= 8x?% ume-

eT BU] ...
a) y=2x>-1:. 6) y=2x2 B) y=x%;
1) y=x%+2x-1,

9. OOmmii BUI YaCTHOTO PEUICHUs Y JIMHEHHOTO HEOJHOPOA-

HOTO  Au(QPEepeHINATBPHOIO  YpaBHEHHS  BTOPOTO  IMOPSIKA

y” 4 y’ =6x+e* OyJeT BBITIISAIETh KaK ...

a) y=Ax?+Bx+Cxe ;6) y=(Ax+B)-e*;

B) Y = AX + Bxe *; ) y=Ax? + Bxe %,
10. OOmiee pemieHue AaHHOW cuUcTeMbl AU(QepeHITnanbHBIX
yYpaBHEHUU
1 t
X+X—-y=¢,
1 t
y-X+y=e
MMEET BUL ...

2t t 2t t
a)x=C; +C,e +e ;y=C; +C,e +e ;

-2t t -2t t

t -2t t t -2t t
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-2t t -2t t
ryx=c, +c,e¢ +e ;y=Cy-C,e -€

1. B nepBoii ypHe 5 Oenbix u 5 uepHbIX mapoB. Bo BTropoii ypae 3
yepHbIX M 7 Oenbix mapoB. V3 Haynmauy B34TOM ypHBI BBIHYJIH
onuH map. Torna BeposATHOCTh TOTO, YTO 3TOT LIAP OKaxeTcs Oe-
JIbIM, PaBHA...

a) 0,1; 6) 0,6; B) 0,65; 1) 0,12.
2. BeibopouHoe ypaBHEHHUE IMapHON perpeccuu UMeeT Bua y = 2,5
+ 1,25x. Torga BBIOOPOYHBIH KOA(DPUIIMEHT KOPPEIALIUA MOMKET
OBITH PABEH ...

a) 2,0; 6) -0,75; B) -2,0; ) 0,75.
3. W3 xaxa0i U3 IByX KOJIOJ BHIHUMAIOT 1O ofHOU KapTe. CoObl-
TUS A — «KapTa U3 MepBOM KOJIOAbI — KpacHOM MacTu» U B — «kap-
Ta U3 BTOPOI KOJI0/1bI — OyOHOBOI MacTh» SIBIISIFOTCSL:
A) 3aBucumbiMy; b) HezaBucumbiMu; B) coBMecTHbIMU; ') HECOB-
MECTHBIMHU.
4. Crpaxyercs 1000 aBTomMOOWMIIeH; CUMTAETCS, UTO KAXKIBIA M3
HUX MOJKET I10NacTh B aBapuio ¢ BeposaTHOCThIo 0.07. Jlns BeIUmC-
JICHUS] BEPOSITHOCTH TOT'0, YTO KOJIMYECTBO aBapUil Cpeiu BCeEX 3a-
CTpaxOBaHHBIX aBTOMOOWIIEH He mpeB3oitaer 80, cienyer UCHOb-
30BaTh...
A) popmyny baiieca; b) ¢dopmyny Ilyaccona; B) mHTerpanbnyto
dbopmyny Myaspa-Jlamiaca; ') popmMyiy mMoaHOM BEpOSTHOCTH.
5. ToueyHas olleHKa MaTEMaTHYECKOIO OXKHJAHUS HOPMAaJIbHOI'O
pacripenenenus paHa 11. Torna ero nHTepBanbHask OLIEHKA MOXKET
UMETb BUI...
A) (10,1; 11); B) (11; 11,9); B) (10,1; 10,8); ') (10,1; 11,9).
6. B pesynbrare maMepeHuil HEKOTOpoW (hU3MUYECKON BEIUYMHBI
oIHUM mpubopoM (0e3 cHucTeMaTHYeCKHX OIMIMOOK) MONYyUEHBI
cienyromue pe3ynbTaTtsl (B MM): 12, 14, 16. Torna HecmenieHHas
OLICHKA TMCIIEPCUN U3MEPEHUI paBHa. ..
A)8;B)3;B) 14; 1) 4.
7. MOIIHOCTb KPUTEPHUS — ITO:
A. BEepOATHOCTB HE JIONYCTUTh OIIMOKY BTOPOTO POAA;

B. BeposSTHOCTH TOMYCTUTH OMIKUOKY BTOPOTO POJIA;

NJ1-3 OIIK-3
[Ipumenser marema-
TUYECKHUU anmapar
TEOPHUH BEPOATHO-
CcTell M MaTeMaTHde-
CKOM CTaTUCTHUKU
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C. BEpOSTHOCTb OTBEPrHYTh HYJIEBYIO T'MIIOTE3y, KOTJa OHa He-
BEpHA;
D. BepOSITHOCTb OTBEPrHYTh HYJIEBYIO TMIIOTE3Y, KOTJ]a OHA BEpPHA.

8. lana BbIOOpKa oObema n. Eciam Kakaplii 3J€MEHT BBIOOPKH

YMCHBIIUTH Ha 7 CAUHUI, TO BbI60pO‘IHaSI AUCHICpCu-d DB

A) yBenuuuTcs Ha 7 €AMHUIL.

b) ymenbuutcs Ha 14 equHuL.

B) He uzmenurcs.

I') ymeHbIIUTCS HA 7 €IUHUIL.

9. Kakue u3 cienyrommux yTBepKICHUHN ABJISIOTCS BEPHBIMU?

A. BBIOOpPOYHOE cpenHee SBISICTCS MHTEPBAJIBLHON OLIEHKOW MaTe-
mMartuyeckoro oxumanuss M(X), a BeIOOpOdYHast AUCHEpCUS — WH-
TepBaJIbHOM oneHKo# aucrepcun D(X)

B. BeIOOpOYHOE cpeniHee SIBIISETCS TOUEUHOH OLEHKOW MaTeMaTH-
yeckoro oxuganus M(X), a BBIOOpoYHasi JUCHEepCus - HHTEpBallb-
HOM onieHkoi qucnepeuun D(X)

C. BBIOOpPOYHOE cpesiHee SIBJISETCSl TOUEUHOM OLCHKOW MaTeMaTH-
yeckoro oxxuganusg M(X), a BeIOOpouHas AucIepcuss - TOUEUHOM
oneHkoi aucnepcuu D(X)

D. BbIOOpOUHOE cpeqHee sBIsSeTCS MHTEPBAaJIbHOW OIEHKOM marte-
maTtuyeckoro oxkuaanus M(X), a BbIOOpouHas AucCHEpcUs — TO-
yeyHoU oreHKoi nucnepcun D(X)

10. ly1g 4ero npu npoBepKe TUIOTE3bl O PABEHCTBE CPEAHUX JIBYX
COBOKYITHOCTEH JI0JKHA OBITH NMPOBEAECHA BCIIOMOTraTelbHasi Mpo-
uenypa?

A. 4TOOBI YCTAaHOBUTH, PABHBI JIU 00BbEMBI BEIOOPOK;

B. 4T00BI yCTaHOBUTH, paBHBI JIU JTUCHEPCUN B T€HEPAIbHBIX CO-
BOKYITHOCTSIX;

C. 4T00BI YCTAaHOBUTH, PAaBHBI JIH 0OBEMBI BHIOOPOK M pPaBHBI JIH
JUCIIEPCUN B TEHEPAIBHBIX COBOKYITHOCTSX;

D. et IMpaBUJIILHOTO OTBCTA.

0,5

2
—X
1. Beruucnuth uHTErpan I € X ¢ TounocTBIO 10 0,0001
0

NJ-4 OIIK-3
[Ipumensier matema-
TUYECKUU anmapar
YHCJICHHBIX METOJIOB
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a) UHTETpaj pacXOoIUTCs, 0) 0,67843;
B) 0,4802; r) 0,0001.

2. DiekTpryeckas IeNb MUTacTcs OaTapeeil akKyMmyssiTopoB. B
TeUyeHUe 4 MHH. HanpspKEHUE Ha KIeMMax magaer. Ero gucioBbie
3HAYCHUS 3aHECCHBI B TAOJUIy. BRIYMCIUTD MPHOIMKCHHO KOJIH-
YECTBO 3JICKTPUYECTBA, MPOIIECANICTO Yepe3 MONEPEUHOEC CCUCHHE
IIPOBOJHHUKA 3a ATOT MPOMEIKYTOK BPEMEHH, €CIIH COMPOTHUBIICHHE

LeTH MOCTOSIHHO M paBHO 10 Om

Bpewms t, Mun 2 2,25 25 2,75 3
Hampsokenne U, B | 144,27 | 123,32 | 109,14 | 98,85 |91,02
Bpewms t, mun 3,25 35 [3,75| 4 |425| 45 | 4,75
Hanpsokenue U, B (84,84|79,82|75,66(72,13|69,11|66,49| 64,18
Bpewms t, mun 5 |525| 55 |5,75 6
Hanpsoxenue U, B 162,13(60,13| 58,66 [57,17| 55,18

a) & 1979,82 Kx.; 6) = 1909,86 K;
B) ~ 1967,82 Kz; ) = 1907,82 Kx.
3. Kakoe paBeHCTBO cripaBeiIMBO ISl IEPHOIUIECKON (HYHK-

mun Y = f(X) ¢ mepuomom T = 12 pu Bcex X H3 00JaCTH OIpe-

JACIICHUA:

a) f(x+6) = f(x); 6) f(12x) = f(x); B) f(12 + x) = f(X);

r)f(g) = f(x) ?
X

4. KakuM 3aKOHOM OITMCBIBAIOTCS rapMOHHYECKUC KOJIeOaHHS

¢ ammutynoit E, yactoroit m u HavanbHOM (pas3oit |

2) 1) = Emx— 1Y% 6) f(x) = Ex/mx—1 :5) f() = — =
(mx—1)

r) f(x) = Esin(mx — | )?
5. Mana ¢pyukuus f(x) = 2x % Ha OTpe3Ke [— T, 7T ] Yemy pa-

BeH Kod(duieHT a3 paznoxenus f(X) B psg Dypeoe:

) T . 27 ) 3,
a) —; ; B) —(—; T) — °
4 3 T
6. Oynkrus y = f(X), 3agaHHas Ha TPOMEXYTKe [-6;6], ABIsICTCS

yétHoi. Kaxkoitl Bun umeert psag ®ypoe i sToi QyHKIMU:
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ao © T /4
— a,Cos—nx+b,sin=nx |:
Y2 E( Mg T g )

aQ = _ .7
6) 2+ 3 a,sin=nx;
A | 6

B) § bnsinznx;
n=1 6

a, & V4
r -2+ 3 a,C0S=NX ?
2 pa1 6

7. ®ynkuus f(X) Ha npomexytke [0;2 77 | u e€ nepuoaudeckoe

MMPOAOJIKCHUC 3aJaHbl HA PUCYHKC!

y

l b
7 E 7
/ t 0 e
|[/ | e il
I .'LX
-2 0 | 2m 4

Kakoii Bun umeet psig ypbe ist 3T0i QyHKIUH:

+

NS
M8

(a, cosnx + by, sinnx);

n=1

+

M8

6) a,, CoSNX;

N | &

n=1

00 . o0
B) > bpsinnx; r) ZlancosnX?
n= nN=

8. Haiitu paznoxenue B psig Oypre nepruoandeckon GyHK-
| (X) ¢ meprogoM 27T , 3a1aHHOM Ha CErMEHTe [O, 27 ]
AQHAJIUTUYECKU:

f (X) = 277 — X. C nomompo nmotydeHHOTo psina Oypbe moj-
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1
CYHMTATh CyMMY YHCJIOBOTO psiga: 7T + 2 (1 — é + g — 7 +...

a) 377[; 6) 0, B) 2?7[; r) %

9. Haiitu pasnoxenue B psig @ypbe QyHKIHH f (X) ,3]1aHHOM Ha

CEerMeHTe [0, 2] aHATHTHYECKH | (X) =X—-2:

2 1+ 3(cosnx+sinnx)
2 n=1

o0
6 > COShX;
n=1
0 . 71
5 3 - 2sinnx;
n=1 7N 2

o0

T) Z— 4C0OSNX .
n=1

10. Haiitu pasznoxenue B psii Qypbe nepuoandeckont pyHk-

| (X) ¢ meprogoM 27T , 3a1aHHOI Ha CErMEHTe [O, 27 ]

aHanUTHUeCKH: T (X) =27 —X.

a) T+ f [gsin nxJ;
n=1

n
o0
6) > COSNX;
n=1
0 7N
B) z—icos—nx;
n=1 /M 2
o0 2 .
r Y Zsinnx .
n=1n

Ilo pe3yjibTaTaM TECTa O6y‘-IaIOHIeMYC5[ BBICTABJIAACTCA OLICHKA «OTJIMYHO», «XOPOII0», «Yyd0-

BJICTBOPUTCIIBHO» UJIN «HCYHOBJIICTBOPUTCIIBHO).
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Kputepun onienuBanus oTBeTa (Ta0N.) TOBOAATCS 10 CBEACHHS 00ydJaromuXcs 10 HaYaia Te-
CTHUpOBaHUs. Pe3ynpTaT TecTUpOBaHUS 0OBABIIAETCS 00ydYaloUIeMycs HEMOCPEACTBEHHO MOCIE €ero
cauu.

Mhcara (% apaBtAwAY oTBETOR
OneHka 5 (OTJIUYHO) 80-100
Orenka 4 (Xoporo) 70-79
Onenka 3 (yIOBIETBOPHTEIHHO) 50-69
Onenka 2 (HEyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3amaHKs, UCIIONB3YIOIIMECS Ul OLICHKM KAauecTBa JUCLMILIMHBI C TIOMOILBIO MH-
¢dopmanmnoHHbIX TexHonorui, npusenensl B PII/: «10. MudopmanoHHble TEXHOIOTUH, HCIIOJb-
3yeMble MpHU OCYLIECTBIECHUH 00pa3oBaTelIbHOIO Mpolecca M0 AUCLUUIUIMHE, BKIIOYas NepeuyeHb
IPOTPaMMHOTO oOecrieueHus] 1 MHPOPMALIMOHHBIX CIIPaBOYHBIX cucteM» - My TestX10.2.

4.2. llpoueaypsl 1 OLlEHOYHbIE CPEICTBA LISl POBeIeHHs MPOMEKYTOYHOI
aTTecTaluH
[Iponieypa mpoBeneHHs] MPOMEKYTOYHON aTTECTAlMU U OCOOBIX CIIy4aeB H3JIOKEHA B
«[TonoxxeHNH O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOYHOH aTTECTalluU OOYYaroInXCs
no OIIOII GakanaBpuara, cnenuanurera U Maructpatyps» ®@I'BOY BO OxHO-Ypansckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

DK3aMeH

DK3aMeH sBIsieTcs (GOPMOM OIIEHKH KadyecTBa OCBOCHHUS OOYYaIOLIMMCS OCHOBHOM Tpodec-
CHOHAJIbHOU 00pa30BaTeIbHONM MpOorpaMMBbl MO pasienaM AucuuiinHbl. [lo pe3ynpraTtam sk3ameHa
oOyuarolemMycs BBICTABISETCS OLEHKA «OTIMYHO», «XOPOLIOY», «yIOBIETBOPUTEILHO» WM «HE-
YIIOBJIIETBOPUTEIBHOY.

DK3aMeH M0 AUCLUUIIIMHE MPOBOJUTCS B COOTBETCTBUM C PACIHUCAHUEM MPOMEKYTOUHOU aT-
TECTAallM, B KOTOPOM YKa3bIBa€TCsl BpEMs €T0 MPOBEIEHUS, HOMEDP ayAUTOPHH, MECTO NPOBEACHUS
KOHCYJIbTAllMK. Y TBEPKACHHOE pacliCaHne pa3MeniaeTcs Ha HHPOPMAIIMOHHBIX CTEHAAX, a TaKkKe
Ha 0(UIMATILHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHUN AJi1 NPOMEKYTOUHOW aTTeCTallMM OOYYaroIIMXCs YCTaHABIIMBAETCS
paboueit mporpaMMoil TUCIUIIMHBI ¥ IOBOJUTCS 10 CBEJICHUs 00ydJalolIXcsl B HaUajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jiektopamu. C pasperienus 3aBeayronero kapeapoit
Ha ’K3aMEHe MOXKET MPHUCYTCTBOBATh INpenojaaBaresb Kadeapbl, MPUBICYEHHBIH JUIsI MOMOIIM B
IpueMe dK3aMeHa. B ciyyae oTCyTCTBUS BeAYIIEro MpernojaBaTelis 3K3aMeH MPUHUMAETCs MPerno-
JlaBaTesieM, Ha3HAYSHHBIM paclopsHKeHHEM 3aBeAYIOIIero Kadeapoi.

[TpucyTcTBHE Ha dK3aMeHe IpenojaBaTenell ¢ Apyrux kadeap 6€3 cOOTBETCTBYIOIIETO pac-
MOPSDKEHUST PEeKTOpa, MPOPEKTOpa MO yueOHOM, BOCIIUTATEIbHOW paboTe M MOJIOJCKHOM MOIUTUKE
WM 3aMecTuTeNs nupektopa MHcTtuTyTa o yueOHoil paboTe He T0MyCKaeTcs.

Jlna npoBeneHMs 3K3aMeHa BEAYIUI IpenojaBaTeslb HaKaHYHE IOJydaeT B CEKpeTapuare
JUPEKTOpaTa 3a4e€THO-3K3aMEHAIIMOHHYIO BEI0MOCTb, KOTOpasi BO3BpallaeTcs B CEKpeTapHuar 1nocie
OKOHYAHUS MEPONPHUATHUS B ICHb NIPOBEIECHUS IK3aMEHA WIH YTPOM CIEAYIOLIETO JHS.

DK3aMeHbI MPOBOASITCS MO OMJIeTaM B YCTHOM MJIM MMCbMEHHOM BHJIE, JTMOO0 B BUJIE TECTUPO-
BaHUS. DK3aMEHallMOHHBIE OMJIETHI COCTABJISIOTCS MO YCTaHOBJIEHHOW (hOpME B COOTBETCTBHUHU C
YTBEPKIEHHBIMU KadeIpol 3K3aMeHalMOHHBIMU BOIIPOCAMH U YTBEP)KIAIOTCS 3aBEIYIOIIUM Ka-
dbenpoit exerogHo. B Ounere comepkutcs 2 TEOPETHUECKUX BOMpPOCca W 3a/ada. 3ajada COOTBET-
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CTBYET COJIEP)KaHHIO 3a/laHUI THUIOBBIX PAacUeTOB, YKa3aHHBIX B METOAMYECKHX YKazaHUsAX (1. 3
OOC).

DK3aMeHaTOpy MPENOCTaBIIAETCS MPABO 3a7aBaTh BOIPOCHI CBEPX OMieTa, a TAKKE IOMHMO
TEOPETUYECKHX BOIPOCOB JaBaTh AJIS PELICHMs 3a7ayd U IMPUMEpbI, HE BBIXOJAIIME 32 PaMKHU
IPOHJEHHOr0 MaTepuaa Mo U3y4aeMoil TUCIUIUINHE.

3HaHUs, YMEHUS U HAaBbIKM O0yJaroIIUXCsl ONPEEIIAIOTCS OLEHKAMU «OTIIMYHOY, «XOPOILOY,
«yIIOBJICTBOPUTEIBHO»,  «HEYJOBIETBOPUTEIBHO», KOTOPBIC  BBICTABISIOTCS B 3a4€THO-
9K3aMEHAllMOHHYIO BEIOMOCTh 00YUaIOLIEerocs B I€Hb K3aMeHa.

[Ipu nmpoBeneHNH YCTHOTO K3aMEHa B ayJAMTOPUHU HE JOJDKHO HaXOIUThCs Oonee 6 oOydvaro-
IIMXCS Ha OJJHOTO IpenojaBaTersl.

[Ipu mpoBeneHNH yCTHOTO 3K3aMeHa OOy4aromMKCs BHIOMpAeT 3K3aMEHALMOHHBIN OHWIIET B
cllyyailHOM IOpsJKe, 3aTeM Ha3bIBaeT (aMMIINIO, UMs, OTYECTBO U HOMEP 3K3aMEHALlMOHHOIO Ou-
Jera.

Bo Bpems sk3aMeHa oOywaromuecs: MOT'YT IOJIb30BAaThCS C pa3pelleHus 3K3aMeHaTropa Ipo-
rpaMMO# JMCUUIUIMHBL, CIPABOYHONW U HOPMATHBHOM JIUTEPATYPO, APYTUMH MTOCOOMSIMH M TEXHHU-
YECKMMHU CPEACTBAMHU.

Bpewmst moAroToBKM OTBETA NP CAaYe 3K3aMEHa B YCTHOH (popMe JTOJKHO COCTAaBIIATH HE Me-
Hee 40 MUHYT (110 JKeJIaHUI0 00Y4aloIIerocss OTBET MOXKET OBbITh 1I0CPOUYHBIM). Bpemsi oTBeTa — He
6onee 15 MUHYT.

OOyuaronuiicsi, UCHBITHIBAIONIUI 3aTPYAHEHUS MIPU HOJATOTOBKE K OTBETY 10 BHIOpAaHHOMY
UM OWJeTy, MeeT IpaBo Ha BEIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOIIUM IPOJICHUEM BPEMEHH Ha
noJAroToBKy. IIpy OKOHYATEIbHOM OLIEHMBAaHUU OTBETA OLIEHKA CHMD)KAaeTcsl Ha ouH Oayul. Beigaua
TPEThEro Oniera He pa3peraeTcs.

Ecnu oOyuaromuiicss siBUICS Ha 9K3aM€H, M, B3sAB OWJIET, OTKA3aJCs OT MPOXOXKJIEHUs aTTe-
CTallu B CBSI3U C HETOATOTOBICHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIISIETCS OIIEHKA «HEYIOBIIC-
TBOPUTEIILHOY.

Hapymienre IUCHUIUIMHBI, CIHMCHIBAHWE, MCIIOJNB30BaHUE OOYYArOIIUMUCS Hepa3peuIeHHbIX
[IEYaTHBIX U PYKOMMCHBIX MaTepUaoB, MOOWIBHBIX Telne(OHOB, KOMMYHUKATOPOB, IJIAHILETHBIX
KOMITBIOTEPOB, HOYTOYKOB M IPYT'HX BHUJOB JIUYHOW KOMMYHHUKAIIMOHHOW M KOMITBIOTEPHOU TEXHHU-
KM BO BpeMs aTTEeCTAllMOHHBIX MCIIBITAaHUH 3amperieHo. B ciydae HapymieHus 3Toro tpeGoBaHUs
MperoiaBaTeNlb 00s3aH yJAIUTh O0YYAIOMIEToCs U3 ayJUTOPHH U MPOCTABHTH €MY B BEJOMOCTHU
OLIEHKY «HEY/I0BJIETBOPUTEIILHO.

BricTaBieHne OLEHOK, MOJyYEHHBIX MPH TMOJBEACHUU PE3YJIbTaTOB MPOMEKYTOUYHOW aTTe-
CTalliy, B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb IPOBOJUTCS B MIPUCYTCTBUHM CaMOro oOyvarolie-
rocsi. [IpenogaBareny HECYT NMEPCOHATBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHHUs 3alUCeil 0 pe3ylbTaTax MPOMEXYTOYHOW aTTeCTallMM B 3a4€THO-3K3aMEHALIMOHHYIO Be-
JOMOCTb.

HesiBka Ha 5K3aMeH OTMeYaeTcsl B 3a4e€THO-9K3aMEHAIIMOHHOW BEOMOCTH CIIOBAMH «HE
SIBHJICSI.

Jnis oOydaronuxcsi, KOTOpble He CMOIJIM CAaTh 9K3aMEH B YCTaHOBJIEHHBIE CPOKH, Y HUBEP-
CUTET YCTaHABJIMBAET MEPHO]] JTUKBUIANNH 3a/I0JDKEHHOCTH. B 3TOT mepuon npenogaBaresu, npu-
HUMaBILKE HK3aMEH, JOJDKHBI YCTAHOBUTh HE MEHee 2-X JHeH, Korja oHM OynyT NMpUHHMATh 3a-
nomkeHHoCTH. MHpOopMaIus o TUKBUIAINH 32I0JDKEHHOCTH OTMEUYAETCsl B HK3aMEHAIIMOHHOM JIH-
cre.

OOyuJaroniMcesi, MOKa3aBIINM OTIHYHBIE W XOPOIIUE 3HAHUS B TCUCHHE CEMECTpa B XOJe
MOCTOSIHHOTO TEKYIIEr0 KOHTPOJSI yCHEeBAaeMOCTH, MOXKET OBITh MPOCTABICHA 3K3aMEHAlMOHHAs
OIIEHKA JIOCPOYHO, T.€. 0e3 crauu skx3ameHa. OneHKa BBICTABISIETCS B 9K3aMEHAI[MOHHBIN JICT WIIN
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanmp! ¥ MIa ¢ OrpaHMYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBSI, MOTYT CIaBaTh SK3aMEHBI B
MEXXCECCHOHHBIN MEePUO/ B CPOKU, YCTAaHOBIICHHBIE WHAMBUYAIbHBIM y4eOHBIM IUIaHOM. MHBanu-
bl W JIAIA C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3]IOPOBbBs, MMEIOIINE HAPYIICHHS OIIOPHO-
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JBUTaTEeNILHOTO arrapara, JOIMyCKaloTCs Ha aTTeCTAl[HOHHBIC HCIIBITAaHUS B COMPOBOXKICHUN acCH-
CTEHTOB-COIIPOBOKAAIOIINX.
[Ipouenypa mpoBeneHUs! NMPOMEKYTOUHOM aTTECTALUU JUIS OCOOBIX CIy4aeB H3JIOKEHA B
«[TonoxxeHNH O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEXYTOYHON aTTeCTaluy OOydJaroIuXxcs
no OIIOII 6akanaBpuara, crieranutera 1 Maructparyps» @I'BOY BO FOxno-Ypansckuiit TAY.

Ne OueHoYHbIE CPENICTBA Kox n HanmenoBanue
TurnoBble KOHTPOJBHBIC 3aIaHNUS U (WJIM) UHBIE MaTepUalibl, HEO0O- | MHIAMKATOPa KOMIIE-
XOJMMBbIE JIJIsl OLIEHKW 3HAHWH, YMEHH, HAaBBIKOB U (WJIM) OIBITA TEHIMU
JICATEIIFHOCTH, XapaKTEePU3YIOUMX CHOPMUPOBAHHOCTH KOMIIE-

TEHIMHA B TPOLIECCE OCBOCHUS TUCIUILIIMHBI
1 1 cemecTp NJ-1 OIIK-3
1. Marpunpl, neiictBus ¢ Humu. Onpenenutenu 2-ro u 3- | Ilpumensier marema-

ro MOpPSIKOB M HMX CBOMCTBA. MMHOpBI U aiaredpanyeckue mo-
NoJIHEHUs. PaznokeHue omnpenenuTens IO 3JEMEHTaM KaKoro-
nu6o psga. OnpenenuTteny N-ro MopsiaKa.

2. Cucrembl IByX U TpEX JIMHEHHBIX YpaBHEHUH, UX pelle-
Hue. MarpuyHas 3anuch CHCTEMBI JIMHEHHBIX ypaBHEHMU. MeTton
I"aycca. [IpaBuno Kpamepa.

3. Bekrtopsl. JluHeiHble omnepanmuu Hal BeKTopamu. Teo-
peMbl O NPOEKUUH BEKTOpa Ha ocb. IloHATHE NMHENHOrO mpo-
crpaHcTBa. JIMHENHO He3aBHcUMBbIE BEKTOpPHI. basuc. Pasnoxkenune
BekTopa 1o 6a3zucy. Koopnunarsl Bekropa. Hanpasnsronue kocu-
HYCBl U JUIMHA BEKTOpa. JIMHEHHbIE onepanuy HajJ BEKTOpaMU B
KOOpMHATHOH (opme.

4. CxansipHO€ ITPOU3BE/IEHNE BEKTOPOB, €r0 CBOMCTBA, BbI-
pakeHHe B KOOpJAMHATHOM (popme. /liMHA BEKTOpa M yrosl MEexXIy
JBYMsI BEKTOpaMH. ¥YCIOBHE OPTOTOHAIBHOCTH JIBYX BEKTOPOB.
ITpuMeHeHnEe CKaJIIpHOTO MIPOU3BENCHUS B PEIICHUN MPUKIATHBIX
3az1a4.

5. BexTopHOe mpoun3BeaeHUE BEKTOPOB, €r0 CBOMCTBA, BbI-
pakeHHe B KOOpAuUHATHOW (opme. HekoToprlie MpHioKeHHUs BEK-
TOPHOTO NMPOU3BE/ICHHUS.

6. CMmemaHHOe NMPOM3BENEHHE TPEX BEKTOPOB, €ro CBOM-
CTBAa, BbIpaK€HHE B KOOpAWHATHOU ¢opMme. [IprmeHnenne cmemnan-
HOTO NPOU3BEACHUS B PEIICHUN IPUKIIAJHBIX 3a1a4.

7. TlonsTue 00 ypaBHEHMM JHHHM Ha IJIOCKOCTH. DOpMbI
YPaBHEHHUs NPSIMOM HA IUIOCKOCTH. YTOJI MEXKIY NPSIMBIMHU. Y CII0-
BHs NAPAJIIEIBHOCTH M NEPIEHAMKYJIIPHOCTH NPSAMBIX. Y paBHe-
HUE IIyyka MpsMBIX. 3aJaud, pellaeMble METOJAOM KOOpPIWHAT
(paccTosiHue MeXAy ABYMsI TOUKaMH, JI€JI€HHE OTpe3Ka B JTaHHOM
OTHOIIICHUN).

8. Kpussie BTOpOro mopsiika: OKpy>KHOCTb, SJUTUIIC, THITEP-
6o:a, mapaboia, X TeOMETPUUYECKUE CBOMCTBA U ypaBHEHHUS.

9. VYpaBHeHHUS IUIOCKOCTH B TPOCTPAHCTBE. YTOJI MEXIY
IUIOCKOCTSIMU. Y CIIOBHS NMAPAJUIENBHOCTH U NMEPIEHAUKYIISIPHOCTH
IUIOCKOCTEN. PaccTosiHME OT TOUKH 10 TNIOCKOCTH.

10. VpaBHeHHs NpSIMOM B MPOCTPAaHCTBE. YTOJI MEXAY Mpsi-

TUYECKU anmapar
aHAJIMTUYECKOM T'eo-
METPUH, JIMHEUHOU
anreopsl, nuddepeH-
IUAJIBHOTO U UHTE-
rpajgbHOrO UCYHCIIE-
HUS QYHKIIUU OTHOM
MepeMEHHON
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MbIMHU. B3aumMHOe pacnosiokeHue MpsiMbIX B NMIPOCTPAHCTBE. YTOI
MEXIY MPSMOH U IUIOCKOCTBIO.

11. VpaBHeHHe NMOBEPXHOCTH B IpocTpaHcTBe. LlMmuHapu-
gyeckue nmoBepxHoctu. Chepa. Dmmuncoun. ['unepoonoussr. [lapa-
6onouasl. ['eomerpuueckue cBOMCTBA 3TUX MOBEPXHOCTEH, Uccie-
JOBaHUE UX (POPMBI METOJIOM CEUCHHIA.

2 cemecTp
1.MHoxecTBO BemiecTBeHHBIX ymcen. Dynknus. OOnacth ee

onpeneneHus. Criocoos! 3amanms. Knaccudukarus dyakumii. [lo-
JspHasl cuctemMa KoopauHaT. KpuBble B NOJSPHBIX KOOpAUHATAX.
MonotoHnHble (yHKIMU. CII0XKHBIE M B3aUMHO-OOpaTHbIE (YHK-
1007078

2.UucnoBast mocienoBareabHOCTh. [Ipenmen 4yucioBod  mo-
cienoBaTebHOCTH. CXOASIIMECS U PacXOASILUECcs YUCIIOBBIE I10-
CJIEZIOBATEIILHOCTH.

3.IIpenen ¢ynxmuu B Touke. OAHOCTOPOHHHE Tpeaeibl (DyHK-
muil. Ilpegen gynkuum B 6eckoHeuHOCcTH. beckoHeuHO Maible U
OceckoHEeuHO Ooiybmue GyHKIHH B Touke. CBOWCTBA OSCKOHEYHO
Manbix GyHknui. CBoiicTBa nmpeaenoB GyHkui. [Ipu3Haku cyrie-
CTBOBaHUS NpeAesoB (0 Mpenesie MPOMEXYTOYHOUW (DYHKIMH, O
npejesiec MOHOTOHHOM (yHKIMK). HeompeneneHHOCTH U METObI
UX PACKPBITUS. 3aMedarelbHble MpeNesbl U CIEICTBUS U3 HUX.
CpaBHeHHE OECKOHEYHO MaJIBIX.
4. HenpepbIBHOCTh (GYHKLUH B TOUKE, HA MHOXECTBE U Ha OTPE3KE.
Touku paspeiBa QyHKIMH M UX KIacCUPUKAIMSL. AJTOPUTM HC-
ciefioBaHUs (DYHKIIMM Ha HENpepbIBHOCTb. JlelicTBUS Haj Herpe-
prIBHBIMH (QyHKIHSIMHA. HepepbIBHOCTD 3JIeMEHTapHBIX (yHKIIHH.
CpoiicTBa (hyHKIMI, HETIPEPBIBHBIX Ha OTpe3Ke (CyIIeCTBOBaHME
HAMMEHBIIETO W HauOOJIbIIET0 3HAUCHHUH, OTPAHUYCHHOCTb, CYIIe-
CTBOBaHHUE NMPOMEXYTOUYHBIX 3HAUECHUI).
5.3aaun, NpUBOJALINE K MOHATUIO MPOU3BOJHOW. Omnpenenenue
MIPOU3BOAHOM.
6.Ilpon3BonHast OT anreOpamdecKkol CyYMMBI, Pa3HOCTH, TIpO-
U3BEJICHUS U YACTHOTO (PYHKIIHIA.
7.Ilpon3BojiHbIE CHOXHBIX (YHKIUI, 3aJaHHBIX HESBHO M Ia-
paMeTpUUYECKH.
8.I1pon3BOIHBIE OCHOBHBIX DJIEMEHTAPHBIX (YHKIUH (C BBIBOJIOM).
9. luddpepenunan pynkuuu. CroiictBa nepBoro auddepennuana.
10.CBs13p MEXKIy HENPEPBIBHOCTHIO U TH(DPEpEHITUPYEMOCTHIO
byHKLIMU.
11.T'eomeTpruecknii 1 MEXaHUYECKUIN CMBICI IPOU3BOIHON U
muddepennmana 1-ro nopsaka, UX IpUMEHEHNE B pEIIEHUH MTPU-
KJIQJHbIX 3a/1a4.
12.TIpou3BoiHbIE BBICHINX HOPSIIKOB (DYHKINH, 3alaHHBIX SBHO,
HESIBHO, TapaMeTPUYECKHU.
13.MexaHu4eckuil CMbICT POU3BOJHOM 2-TO MOPSIKA.
14. Tuddepennmanst 2-ro u BeICIIUX HopsaakoB. Hennsapu-
AHTHOCTb (hOpMBI T PepeHIINaToB BEICIIMX TOPSIKOB.
15.Teopembr ®epma, Pomns, Jlarpanxka, Komm.
16.ITpaBuno Jlonurtans 1y pacKpbITUS HEONPEAETICHHOCTEH.
17.YcnoBust MOHOTOHHOCTH (DYHKITHIA.
18.Okctpemymbl (yHKIMHA, HeoOXouMoe ycioBue. JloctaTouHble
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YCIIOBHSL.

19.01pickanue HaMMEHBIIEr0 M HAaWOOJBIIEro 3HAUCHUH (yHK-
1uu, guddepeHnIupyeMoi Ha OTpe3Ke.

20.MccnenoBanue BRITYKIOCTH GyHKIUHU. Touku nmeperuda.
21.AcuMnTOTH QYHKIIAH.

22.1lepBooOpa3nas. HeonpeneneHHbIit uHTETpal.

23.CBoiicTBa HEOIPEAEICHHOT0 HHTerpana. Tabauia HHTErpanoB.
24.MeTonpl  MHTETPUPOBAaHUS  (HETIOCPEACTBEHHOE  HMHTETPH-
pOBaHKE, UHTETPUPOBAHUE [0 YACTIM M 3aMEHOI ITEPEMEHHBIX ).
25.Pa3nokeHre MHOTOYICHAa C JCHCTBUTENBHBIMU KO3 dH-
[IEHTaMU Ha JIMHEHHBIC U KBAIPATUYHBIC MHOKHTEIIH.
26.Pa3nokeHne panMoHaNBHBIX JpoOell Ha mpocredmme. MH-
TErPUPOBAHNE PAIMOHATBHBIX (DYHKIIUH.

27.MlaTerpupoBaHie HMPPALUOHANBHBIX (DYHKIUH (CTENEHHBIE U
TPUTOHOMETPHUYECKUE TTOJICTAHOBKH).

28.MlHTerpupoBaHue TPUTOHOMETPHUYECKUX  (QYHKUMH. YHH-
BepcalibHasi TPUTOHOMETPUYECKasl IOJICTAHOBKA.

29.BripaxxeHns, HSMHTETPUPYEMBbIE B KBaApaTypax.

30.3amaun, TPUBOIAIINE K TIOHATHIO OMPEICIICHHOTO HHTErpaa.
HurerpanpHas cymma, ornpesenaeHHbd uaTerpai. ®@opmyna Heto-
ToHa-JleitOHuIa

31.CBoiicTBa OIPEIEICHHOIO WHTErpaja, TeopeMa CyYIIecT-
BOoBaHMs. «TeopeMa o cperHeEM».

32.MlaTerpupoBaHue MO 4YacTsM, 3aMeHa IEPEeMEHHOH B OIpe-
JIeICHHOM MHTErpaie.

33.0npeneneHHblil HHTErpasl OT HEYETHOW M YeTHOW (PYHKIMH IO
CUMMETPUYHOMY IPOMEKYTKY.

34.HecoOGcTBEeHHBbIE MHTETPAJbl ¢ OECKOHEUYHBIMH MpeAesiaMu U OT
HEOTpPaHMYEHHBIX ()YHKITHIA.

35.BbIuncienue miomaae miockux Guryp.

36.Brrunicnenne UMHBI AyTu. Beraucienne o0bema Tena Bparie-
HUSL.

37.Berunciienue paboThl, CTAaTUCTHYECKUX MOMEHTOB, IICHTPA TS~
KECTHU TIOCKON (UTypHI.

38.DyHKIMM IBYX JEHCTBUTENIBHBIX TEPEMEHHBIX, COCOOBI X
3aganus. O0IacTh onpeieIeHusI.

39.JIunnn ypoBHS (PYHKIMM ABYX MEPEMEHHBIX.

40.ITonsiTHE TIpezieNia U HEMPEPHIBHOCTH (DYHKIIMH JABYX Tie-
PEMEHHBIX.

41.YacTHbIe IPOU3BOIHBIC TIEPBOTO MOPS/IKA, UX TEOMETPHUECKUI
CMBICIL.

42 TlonHbI quddepeHIman, ero cBsi3b ¢ YaCTHBIMHU TPOH3-
BOJIHBIMU. MIHBapHaHTHOCTH (POPMBI MOHOTO JudepeHImaa.
43.TIpuOnmkeHHbIE BBIYUCICHHUS C TIOMOIIBIO TTOJIHOTO JH (-
dbepennuana.

44 TTpousBoausbie U auddepenuansl BeIcHMX nopsaakos. Teopema
0 CMEIIAHHBIX TPOU3BO/IHBIX.

45.JTudpepeHnpoBaHre CI0XKHBIX U HESIBHBIX (QYHKIUH.
46.KacarenbHasi INIOCKOCTh U HOPMaJIb K IIOBEPXHOCTH.
47.9xcTpeMyMbl QYHKIIMH JIByX NepeMeHHbIX. HeoOxoaumoe
yCIIOBUE 3KCTpeMyMa. JlocTaTOUHOE yCIIOBUE SKCTPEMYyMa.

-2 OIIK-3
[Ipumenser marema-
TUYECKUH anmapar
Teopuu QyHKIUH HE-
CKOJIBKUX ITEPEMEH-
HBIX, TEOPUH (PYHK-
U KOMILJIEKCHOT'O
MIEPEMEHHOT 0, TEO-
puu pAI0B, TEOPUU
g depeHInaTbHBIX
ypaBHEHUH
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48.0T1pICKaHNEe HAMMEHBIITNX U HAUOOJIBIIUX 3HAYCHUN (DYHKITHH.

3 cemecTp
1.3amaun, mpUBOISAIINE K TOHATHIO AU GEPCHIINATBHBIX YpaBHE-
Huii (V). [Hopsimok 1Y, pemenue Y.
2.1V nepBoro nopsiika. HagansHbie yciioBus, o0IIee pemeHue,
yacTHoe peuieHue. 3agaya Komm. Teopema cymecTBoBaHus U
€IMHCTBEHHOCTH pelieHus 3anaun Komm. I'eomerpuueckast uH-
teprperanus Y nepBoro nopsiaka.
3.J1Y mepBoro nopsjaka ¢ pa3aessIOIUMUCS IEPEMEHHBIMH.
4.0nnoponnbie JIY mepBoro nopsjaka.
5.JIuneiinbie 1Y nepBoro nopsiaka. Ypasaenue S. bepuyiu.
6./1Y BToporo nopsaka. HavanbHabie yciioBus, 00111ee perieHue,
yacTHoe pemieHue. 3agada Komm.
7.1V BbICHIMX TOPSIKOB, TOMYCKAIOIINE TOHMKEHUE MOPSAKA.
8.JIuneitabie oqHOpoaHbie /1Y BTOpOro mopsaka. JInnelHo Hesa-
BHUCHMBIE U 3aBUCUMBbIE pemieHus. Onpeaenurens BpoHckoro, ero
CBOMCTBA.
9.Teopema o cTpyktype obmiero pemrenus JIOJY. Oteickanue
obmiero pemtenust JIOAY ¢ moctossHHBIMU KOADDUITUEHTAMH.
10.JIH/LY BTOpOTO MOpSAIKA C TOCTOSTHHBIMHA KO3 PHUIIHEHTaAMH.
Teopema o cTpykType 0011ero pemenus. MeTos Bapuauu mpous3-
BOJIbHBIX MTOCTOSTHHBIX.
11.Otbickanue yactHoro pemenust JIHAY co crenuanbHbIM BU-
JIOM TIPaBOM YaCTH.
12. Teopema 0 HaJTIO)KCHUH PEIICHUH.
13.3agauu, nmpuBOASIINAE K MOHITHIO IBOWHOTO HHTErpana. JIBoii-
HOI MHTErpal, ero onpezaesieHue. Teopema CylecTBOBaHUS IBOM-
HOT'0 MHTErpaJa.
14.CgoiicTBa, TeOpeMa 0 CpeJHEM 3HAYECHUH.
15.Beruncnenue 1BOMHOTO MHTErpana. [lepexosa Kk moJIpHBIM KO-
OpJIMHATaM.
16.ITpunoxxeHust JBOWHOTO UHTETPAA.
17.3agauu, npuBoAsIIKe K MOHITHIO TPOMHOTO UHTerpana. Tpoii-
HOM MHTETpaJ, ero ONpeesIeHne, CBOMCTBA. Teopema cyiie-
CTBOBaHHUsI TPOMHOTO UHTETpaa.
18.Brrunciienue TpoitHOTO HHTErpania. [lepexon K HUIHH/-
PUYECKUM U CHEePHUUECKUM KOOPIUHATAM.
19.[TpunoxxeHus TPOHHOTO HHTETpaIa.
20.3aga4a o BBIYHCIEHUH pabOTHI MepeMeHHoN cuibl. Omnpe-
JIeJIeHe KPUBOJIMHEHHOTO UHTErpaja 1o KOOpAUHaTaM.
21.CgoiicTBa, BEIUMCIEHUE KpUBOJIMHEHHOTO HHTerpana |l pona.
22.®opmyna ['puna.
23.YcnoBus HE3aBUCUMOCTH KPUBOJIIMHEHHOTO UHTETpaia Mo MyTH
WHTETPUPOBAHUS.
24 HaxoxJeHue GyHKINH JBYX NEPEMEHHBIX MO €€ TIOTHOMY
nuddepennuany.
25.I1lpunosxeHust KpUBOJIWHEHHOTO WHTETpaia BTOPOTO poja.
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4 cemecTp
1.Knaccuduxkanus codbituii. [IpocTpaHCTBO 3JIEMEHTAaPHBIX COOBI-
. Anredpa coobrtuii. [lonstue ciydaitHoro cooerts. OTHOCH-
TEJIbHBIC YaCTOTHI. 3AKOH YCTOMUYMBOCTH OTHOCUTENBHBIX YaCTOT.
CBs3b MEXy BEPOSITHOCTBIO U OTHOCUTEIIBHON YaCTOTOM.
2.IlonsiTue BepossTHOCTH coObITHsA. Kitaccuueckoe u reoMeTpu-
YECKOE ONPEICIICHUE BEPOATHOCTH.
3.Kombunatopuxka.
4. HenocpencTBeHHOE BbluncieHue BepoaTHocTu. [lonstue 06 ak-
CUOMATHUYECKOM ITOCTPOEHUH TEOPUN BEPOSATHOCTEH.
5.Metobl BeIUNCIIEHUS BeposiTHOCTEH. Teopema o MOBTOPEHUU
onbITOB (cxema bepnymin). HauseposiTHelas yactora npu no-
BTOPEHUU OIIBITOB.
6. CitydaiiHble BEIMYMHBI U 3aKOHBI UX PACTIpE/ICICHHUS.
7. JIUCKpETHbIE U HENIPEPBIBHBIE CITy4aiiHble BEJINYUHBI.
8.Psn pactipenencHusl.
9.@yHKIMS pacnpeaeneHns, INIOTHOCTh pacipeeIeHUs, X B3au-
MOCBSI3b U CBOMCTBA.
10.BeposTHOCTB TIOMAIaHUS CITyYailHOW BETMIMHBI Ha TAHHBIA
WUHTEPBAIL.
11.YucnoBele XapaKTEpUCTUKH CIy4yalHbIX BeIUYMH. Marema-
THYECKOE 0’KUJAHKE U €r0 CBSI3b CO CPEAHUM apu(PMETHUECKUM
(3axoH Oompmmx yncen). Jlucnepcus u cpenHee KBaipaTndeckoe
OTKJIOHEHME CIIyYalHOW BEJIMYMHBI.
12.Pacnpenenenue [Tyaccona.
13. buHomMuanabHOE pacrpeciiCHHE.
14 . HopmanbsHoe pacnpesiesieHue, €ro CBOMCTBA, YCIOBUS, IIPU KO-
TOPBIX OHO BO3HUKAET.
15. enTpanbHO IpeAeIbHON TEOPEMBI.
16.YucnoBsle XapakTepUCTUKHA HOPMAJIBHOTO 3aK0HA. DyHKIUSA
Jlannaca. Beraucnenue BEpOsITHOCTH MONAJaHUs CIIy4YaliHOM Be-
JIMYMHBI HA 33JJaHHBIA MHTEPBAJ B Cllydae HOPMaJIbHOIO paclpe-
JIEJICHUS.
17. TlonsiTHE O IByMEPHOM HOPMAaJIbHOM paclpeieeHUN.
18.ITonsATHE O pa3NTUYHBIX POpMax 3aKOHA OONBIIHX Yuceln. Teo-
pembl beprysnu u Uebsiesa. LleHTpanbHas npesienbHas TeopeMa
JIamynosa.
19.0npenenenue Teopuu CIydaifHOro Mpoliecca U ero Xapakre-
PUCTHKHU.
20.0OcHOBHBIE MTOHATHS TEOPUU MAcCOBOT'O OOCITY>KUBAHMUSL.
21.TToHsATHE MapKOBCKOTO CIy4aifHOTO Iporecca.
22.T1otoku cobbiTHil. YpaBHenust Konmoroposa. [IpenensHbie Be-
POSITHOCTH COCTOSTHUM.
23.IIporueccsl rubeny U pa3MHOXKEHUS.
24.CMO c oTkazamu.
25.'enepanpHasi COBOKYITHOCTh M BEIOOpKA.
26.Bapuanmonsslii psia. ['mcrorpamma, sMnuprdeckast QyHKIAs
pacripeniesieHus1, BHIOOPOUHOE CpeHEe U TUCTIEPCHSL.
27.TouedHbIe OIIEHKN HEM3BECTHBIX MTAPAMETPOB PaCIpeIeTICHIS
110 BEIOOpKE M UX XapaKTEPUCTUKU: HECMEIIEHHOCTh, () (HheKTUB-
HOCTb, COCTOSITENIbHOCTb.
28.MeTo/1pl OTY4YEHHUS] TOUEYHBIX OLIEHOK: METOJI MAKCUMAaJIbHOTO

NJ-3 OIIK-3
IIpumenser marema-
TUYECKUH anmapar
TEOPHUH BEPOATHO-
CTeH U MaTeMaTHye-
CKOH CTaTUCTUKHU
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paBa0No1001s, METOJ] HAMMEHBIIUX KBaAPaTOB, METOJl MOMEH-
TOB.

29.VuTepBanbHble olleHKH. HTepBaibHOE OlleHUBaHUE Mapa-
METPOB HOPMAJIBHOTO PacIpe/IeICHUsI.

30.ITonsiTHe 0 CTaTUCTHUYECKOM TUIIOTE3€ U 0011asi cXeMa, Oc-
HOBHBIE MeTOIbI €€ mpoBepku. Ommoku 1-ro u 2-ro pona. Pema-
folas npoienypa. MourHocts kputepus. JloBepuTenbHble 001a-
ctu. Kpurepun npoBepKu THIIOTE3.

31.Cucrtema AByX ciiy4aiiHbIX BelInunH. OyHKITMOHAIBbHAS, CTa-
TUCTHYECKAs U KOPPEISALHMOHHAS 3aBUCUMOCTH MEX/1y BeJTMYrHA-
MU.

32.21neMeHTHI KOPPEeIALMOHHOTO aHanu3a. JInHeiHsIil perpec-
CUOHHBIN aHAN3.

33.0OcHOBHBIE CBOMCTBA PETPECCHUH.

34.01eHKy napaMeTpoB PErpecCUOHHON MOETHU 10 METOTY
HAMMEHBIINX KBA/IPaTOB M CBOICTBA 3TUX OLICHOK.
35.YpaBHEeHUS TUHEHHON perpeccu.

36.TecHoTa CBsI3M U €€ OICHKA MO0 KOAPPHUIMEHTY KOPPEIISIIHH.
37.IlonsiTre 0 HEMMHEWHOM perpeccuu. Koppensimonaoe ot-
HoureHue. OnpeneneHue napaMmeTpoB HETMHEHHBIX YpaBHEHUI pe-
TPECCHH METOJI0M HaUMEHBIIINX KBAPATOB.

38. OnHOhaKTOPHBII TUCTIEPCUOHHBINA aHAIIN3.

39.CpaBHEHNE HECKOJIBKUX CPETHHX.

40.ITonsiTue o nucnepcuoHHOM aHanuze. O6mas, hakTopHas u
OCTaTOYHAsI CyMMBI KBaJIpaTOB OTKJIOHEHHUH.

41. Cs3b Mex Iy 00111eH, PaKkTOPHOM U OCTATOUHOM CyMMaMu.
OO6mas, pakTopHast ¥ OCTaTOYHAS AUCTICPCUH.

42.CpaBHEHHE HECKOJIBKUX CPEAHUX METOJOM JUCTIEPCUOHHOTO
aHanm3a.

43.MHOroMepHbI€ CTaTUCTUYECKUE METO/IBI.

44.CoBpeMeHHbIE MAKEeThl MPUKIAIHBIX IPOrPaMM CTaTUCTUYE-
CKOT'0 aHaJIN3a.

1.Yucnosble psaabl, CXOAUMOCTh U pacxoaumocTs. HeoOxoaumbie
YCIIOBUS CXOAUMOCTH.
2.I'apmonunueckuil psa. 'eomerprudeckas nmporpeccus.
3.CBoO¥CTBa CXOASIINXCS PAIOB.
4.Pspl € IOJIOKUTENBHBIMU YieHaMu. [Ipu3Haky cpaBHEHHUS psi-
noB. [Ipusnak [lanam6epa. Mnterpanbubiil npuznak Komm. Psn
Hupuxie.

5.3Hakouepenyromuecs psaasl. [pusnax Jlelionuma. A6co-
JIIOTHAs!, YCIIOBHAS! CXOAUMOCT.

6.Creniennbie psaasl. Teopema AGerns. iaTepBan u paamyc cxo-
JUMOCTHU CTENEHHOrO psiia. CBOMCTBA CYMMBI CTEIIEHHOTO psja:
HENPEPBIBHOCTE, MOWIeHHOe Tu(depeHIIMpoBaHNE U UHTET-
pUpOBaHUE.
7.Panet Teitnopa u Makiopena. PaznoxxeHue sneMeHTapHbIX
¢bynkuuit B psa Teitnopa u B psaa MakiopeHa.
8.I1punoxeHne CTeNeHHBIX PSI0B K MPHOIMKESHHBIM BbI-
YHUCIICHUSAM: perieHue TuddepeHanbHbIX YpaBHEHUH, BbIYHCIIe-
HUE UHTETPAJIOB.

1]1-4 OIIK-3
HpI/IMeHHeT Matrema-
THYECKUN arrmapar

YHUCJICHHBIX METOA0B
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TumoBble 337241 K 9K3aMEHY 110 BCEM TeMaM COJICP)KaTCs B yIeOHO-METOAMYECKUX pa3pa-
6otkax xadenps! m. 3.2. PTII.

IIkana u KpUTCpUH OLUCHHUBAHUA OTBETA o6yqa}01ueroc;1 IMPEaACTaBJICHEI B Ta6nnue

Hkana Kpurepun oueHuBanus
Onenka 5 BCECTOPOHHEE 3HAHME IPOrpaMMHOIO MaTepuaja MaTeMaTHKU; Ipa-
(oTIIMYHO) BUJIbHOE NPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUH B PEILICHUH MTPUKJIATHBIX
3ajau.
Onenka 4 3HAHKE NIPOTrPAMMHOI0 MaTepuasa; Haluuue HE3HAYUTEIbHbIX OIINOOK B
(xopo110) pELIEHNN 3a]1a4; HEJOCTaTOYHOE PACKPBITUE COJEPKAHUS BOIPOCOB.
Onenka 3 3HaHUE OCHOBHBIX MaTEMAaTUYECKHUX IMOHSATUN, METOJOB U alrOPUTMOB,
(YZOBJIETBOPUTENILHO) | IOMyCKAaeT OMIMOKH MPU UX TIPUMEHCHHUU.
Onenka 2 HEeT 3HaHMsS OCHOBHOI'O IMPOIPaMMHOI0 MaTepHaia, NMPUHIUIINAIbHBIE
(Hey10BJIETBOPHUTEIBHO) | ONIMOKHM MPU OTBETE HA BOMPOCHI M B PEIICHUHU 3a7a4.
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6 JIUCT PETUCTPAIIMA U3SMEHEHUI

Howmep
H3MEHe-
HUA

Howmepa nucros

3AMCHCHHBIX

HOBBIX

AHHYJINPOBAaH-
HBIX

OcHoBanue JJI1 BHCCCHU A W3MCHEHHI

IMoamuce

Pacmmmdposka
MOIMTUCH

Jlara BHECe-
HUS U3Me-
HCHUA




