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MATEMATI/I‘IECKI/IUFI 4|
ECTECTBEHHOHAYYHBIN MOJYJIb
MarTteMaTuka

paboyas nporpaMma JUCHUILIMHBI (MOTYJIs)
3aernneHa 3a Ka(bez[poﬁ TexHoaorus NPOAYKTOB IIUTAHUA U X0JO0AW/IbHASl TCXHUKA

Y4eOHblii m1an 0zo 2025 XonoauibHas TEXHHUKa.plx
Hanpasnenue noarorosku 16.03.03 XonoannpHas, KpHOTeHHAs TEXHUKA U CUCTEMbI
xu3HeoOecnieuenus [Ipoduinp "XononuipHas TEXHUKA U TEXHOIOTHs"

Kpanuduxanus Bbakanasp
dopma 00yueHUs 0YHO-3204HAasI

OO0uias Tpy10eMKOCTh 4 3ET

YacoB 1o yueOHOMY ILIaHy 144 Bugs! koHTpoONIsl B cemecTpax:
B TOM 4HCJIE: 9K3aMeHsI 1
ayIUTOPHBIE 3aHATUS 36
caMoCToOsITeIbHAsE paboTa 72

4acoB Ha KOHTPOJIb 36



Pacnpeueﬂeﬂue YaCoB JUCUMIIVIMHBI IO ceMeCcTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henens 17 1/6
Bup 3ansaTuit vil | PII | VI PII

Jlexun 18 18 18 18
[IpakTaeckue 18 (18 |18 |18
Hroro ayn. 36 (36 [36 |36
KonrakrHast pabora |36 |36 |36 |36
Cam. pabora 72 (72 |72 |72
Yacs! Ha KOHTPOJIb 36 (36 [36 |36
Hrtoro 144 | 144 | 144 | 144




IIporpammy cocraBuii(u):

Jloyenm, Kosanenxo B.H.

Penenzent(si):

xeoenn, 3as., Yebakos I0.T.

Pabouast nporpamMma JHUCIMIUTAHBL

MaremaTnka

paspaborana B coorBerctBuu ¢ ®I'OC BO:

®denepanbHbIil TOCYAaPCTBEHHBIH 00pa30BaTENIbHBIM CTAHIAPT BRICIIETO 00pa30BaHus - OaKagaBpHaT 10 HAIIPABJICHUIO ITOJTOTOBKH
16.03.03 XonomuibHast, KpHOT€HHAs TEXHUKA U CHCTEMBI KH3HeoOecnieuenus (nmpuka3z MunoopHayku Poccun ot 01.06.2020 r. Ne
698)

COCTaBJICHA HA OCHOBAHHH y‘Ie6HOFO IJiaHa:

Hanpasnenue nonrorosku 16.03.03 XonoaunbHas, KpUOTeHHAs TEXHUKA U CUCTEMBI xu3HeoOecnieuenus [Ipoduns "XonoaunsHas
TEXHUKA U TeXHoJorus"

YTBEP>KICHHOTO YYEHBIM COBETOM BYy3a OT 25.12.2024 mpoTokom Ne 11.

PaGouas nporpamma onoOpeHa Ha 3aceaHuu Kadeapbl

TexHoJiorus NMPOAYKTOB NIMTAHUSA U XO0JO0AUJIbHASI TEXHUKA

IIporokon ot 11 mapta 2025 1. Ne 2
Cpox neiictBust mporpammsl: 2025-2030 y.r.
3aB. kadpenpoit "TIITuXT", kBoeHH, noueHt Yedakos 10.T.



Buzupoanue PIIJ] 115 ucnonnennsi B ouepeHOM y4eOGHOM roay

Ipencenarenss YMC YTH(C)
2025 r.

Pabouas nmporpamma nepecMoTpeHa, o0CyKJeHa U 0100peHa Jyis
ucronHerus B 2025-2026 yue6HOM roAy Ha 3aceIanuy Kadeapsl
TexHOJOrust MPOAYKTOB MUTAHUS M XOJOAMIbHAS TEXHUKA

[Iporokom ot 2025r. Ne
3aB. kadenpoii 3aBenyrommii kapeapoi "TIIIuXT", kBoenH, noueHt Yedakos 10.T.

Busuposanue PII/ 1iisi ucnioiHeHUs B 04epeHOM Y4eOHOM roay

IIpencenarens YMC YT'H(C)
2026 .

Pabouas nmporpamma nepecMoTpeHa, o0CyKJeHa U 0100peHa Jyis
ucnonHeHus B 2026-2027 yueOHOM TOay Ha 3aceqaHuu Kadeapsl
TexHoJI0rusi MPOJAYKTOB MUTAHUA U XOJOAUIbHASI TEXHHKA

[Iporokonm oT 2026r. Ne
3aB. kadenpoii 3aBenyroumii kapeapoi "TIIIuXT", kBoenH, noueHt Yedakos 1O.T.

Busuposanue PII/ 1iist ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Ipencenarens YMC YTH(C)
2027 r.

Pabouas nmporpamma nepecMoTpeHa, o0CykJeHa U 0100peHa Jyis
ucnonHeHus B 2027-2028 yueOHOM Toay Ha 3aceqaHuu Kadeapsl
TexHoJI0rusi MPOAYKTOB MUTAHUA U XOJOAUIbHASI TEXHHKA

[Iporokom ot 2027r. Ne
3aB. kadenpoii 3aBenyrommii kapeapoi "TIIIuXT", kBoenH, noueHt Yedakos 10.T.

Buzuposanue PIIJ] nis ncnonHennsi B o4epefHOM y4eOHOM roay

IIpencenarens YMC YI'H(C)
2028 r.

Pabouas nporpamma nepecMoTpeHa, 00Cyk1eHa U 000peHa st
ucnonHenus B 2028-2029 yueOHOM ro1y Ha 3aceaHuu Kaheapbl
TexHoJI0rusi MPOAYKTOB MUTAHUA U XOJOAUJIbHASL TEXHHKA

[Ipotokom ot 2028 . Ne
3aB. kadenpoii 3aBenyrouwmii kapeapoi "TIIIuXT", kBoenH, noueHt Yedakos 1O.T.



1. IIEJIM OCBOEHMSI TMCLIUILIMHBI (MOLYJIST)

1.1 OBJIa,HeHI/Ie COBPEMECHHBIM MATEMAaTUYCCKUM aIlrapaTom, HeO6XOI[I/IMI>IM JJI U3YYCHU HpO(I)eCCI/IOHaJILHLIX JUCIHUILINH,
OCBOCHUEC MATEMATUYCCKUX METOAOB PCIICHUA 3a4a4, YMEHUEC CaAMOCTOATECIIbHO U3YyYaTh JIMTECPATYpPy 110 MATEMATUKE U eé
TIPUJIOKCHUSIM.

2. MECTO JUCHHUIIIUHBI (MOJY.JI51) B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Hukn (pazaen) OIT: | b1.0.03

2.1 | TpeGoBaHus k npeaBapuTEILHONH MOAT0OTOBKE 00yUYalomerocs:

2.1.1 | 3nanms u HAaBBbIKU, MTOJTYYCHHBIC CTYACHTAMU IIPU OCBOCHHUU MAaTEMATUKH B CPEIHUX y‘-IeGHLIX 3aBCACHUAX

2.2 | JucuuminHbl (MOIY/14) U IPAKTHKH, AJI51 KOTOPHIX OCBOEHUE TAaHHOH TUCHHUILIMHBI (MOAYJIs1) HEOOXOAUMO KAK
npeauIecTByOLIEe:

2.2.1 | Metponorus,cranapTu3alus U cepTuduKanus

2.2.2 | TepmoauHaMHKa U TENIOMAaCCOOOMEH

2.2.3 | MexaHHKa )XHAIKOCTH U rasa

2.2.4 | ConpoTuBI€HUE MaTEPHATIOB

2.2.5 | Teopust 1 pacyeT UMUKIOB KPUOTEHHBIX CHCTEM

2.2.6 | Teopernueckast MexaHUKa

2.2.7 | TeopeTnyeckue OCHOBBI XOIOAUIBHON TEXHUKH

2.2.8 | dunocodus

2.2.9 | TexHonorus XO0JIOAUIIBHOI'O U KPUOT€HHOI'O MAIlIMHOCTPOCHU A

2.2.10 | OcHOBBI aBTOMaTU3UPOBAHHOT'O IPOEKTUPOBAHUS

2.2.11 | TemnomaccooOMeHHBIE armapaThbl

2.2.12 | ABroMaTu3anus X0JIOAUIBHBIX YCTaHOBOK

2.2.13 | BemmonHeHne, MOATOTOBKA K MPOIEAyPe 3aIl[UTHI U 3aIUTa BBITYCKHON KBATH()HKAIIMOHHOH paboThI

3. KOMIIETEHI[AY OBYYAIOIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLUAIIAHBI
(MOJY.JIST)

YK-1: Crioco0eH ocyiecTBJIATH NONCK, KPUTHYECKUIH aHATU3 M CHHTe3 HHPOpPMAaLUM, TPUMEHATH CUCTEMHBIN MOAXO0 s

pPelICHHUs MOCTABJCHHBIX 3a1a4

3HaTh:

VpoBens | | ycBOCHO OCHOBHOE COZIepIKaHUE, HO M3JIaractes (pparMeHTapHO, He BCEI/a IIOCIICI0OBATEIIBHO, OMPEACICHHS
MOHSTHI HEOCTATOYHO YETKHE, HE UCIIONB3YIOTCS B KAYECTBE JOKA3aTElIbCTBA BRIBOBI M 0000MICHHS 13
HAOIIFOJCHHH, TOMYCKAIOTCS OMMOKA B UX U3II0KEHUH, HETOYHOCTH B IPO(ECCHOHATBHOM

ypOBeHB 2 OIpEAC/ICHUA MOHATUI JAac€T HEIIOJHBIC, 1ONYCKACT HE3HAYUTCI/IbHBIC HAPYIICHUSA B ITOCJIIEA0BATCIIBHOCTU
HU3JI0KCHU, HeOOJIBIIINE HETOYHOCTH IIpH UCTI0JIb30BAHUHN HAYYHBIX KaTeFOpI/Iﬁ, Q)OpMyHI/IpOBKI/I BBIBOJOB

YpoBenb 3 | 4ETKO M IPAaBUWJIBHO AAET ONPEEIECHUs, [T0JHO PACKPBIBAET COAEPKaHUE TIOHATHH, BEPHO HCIIOIb3YET
TEPMHHOJIOTHIO, TIPH 3TOM OTBET CAMOCTOSTENILHBIH, HCIIOJIb30BaHbI paHee NPHOOpEeTeHHbIE 3HAHUS

YMeTh:

ypOBCHb 1 BBIITOJIHACT HC BCC OIICpaliun [[eﬁCTBHﬂ, JOITyCKaeT OIIMOKH B IOCICA0BATCIbHOCTHU UX BBINIOJIHCHM, Ilef/’ICTBI/IC
BBIIIOJIHACTCA HEAOCTATOYHO OCO3HAHHO

ypOBeHL 2 BBIITOJIHACT BCC OIICpallu, MOCICAO0BATCIbHOCTD X BBINTOJIHCHUA COOTBETCTBYCT Tpe6OBaHI/IHM, HO ,Hel‘/’ICTBI/Ie
BBIITOJIHACTCA HEAOCTATOYHO OCO3HAHHO

ypOBeHL 3 BBIIIOJIHACT BCE OIICpAlN, IMOCICAOBATCIIbHOCTh X BBIIIOJHECHUA JOCTATOYHO XOPOIIO IMpoayMaHa, JIeHiCTBHE B
OEJI0M OCO3HAHHO

Baanern:

VYposens | | Brazeer He BceMu HEOOXOIUMBIMH HaBbIKAMU, UMEIOIIUICS OMBIT parMeHTapeH

ypOBeHL 2 B IICJIOM BJIAACCT HeO6XOI[I/IMI>IMI/I HaBBIKAMU H/HJIA UMEET OTIBIT

ypOBeHL 3 BJIAACCT BCCMU HeO6XOI[I/IMLIMI/I HaBBIKaMU H/HIIA UMEET OIIBIT

B pe3ysabrate 0CBOCHHS AUCHUNIHHBI (MOAYJIS]) 00Yy4AIOIIMIICH T0JIKEH

3.1 |3narn:

3.1.1 | MeToaukH TOKMCKa, cOopa u 00paboTKH HHGOPMAIINH; aKTyaIbHBIE POCCHICKUE U 3apyOeKHbIEe HCTOYHUKY HHPOpMaLUH B
cdepe npodeccroHabHOM IesATeNbHOCTH; METOJI cucTeMHoro aHanusa (YK-1.1).

3.2 | Ymern:

3.2.1 | npuMeHSTh METOANKH MOUCKA, cOopa 1 00pabOTKH HHPOPMALINH; OCYIIECTBIATh KPUTHUSCKHUI aHAIM3 U CHHTE3
nHGOPMAaLUH, OJTYYEHHON U3 Pa3HbIX UICTOYHMKOB; IPUMEHITh CHCTEMHBIN MOJXO0/ U PELICHUs IIOCTABICHHBIX 3aa4
(YK-1.2)




3.3

Baanern:

3.3.1

Mertonamu ¢pyHAaMEHTAaIbHONH SKOHOMUYECKOH HAayKH IIpU pelIeHuy NpukiIagubix 3agad (OIIK-1.3);

4. CTPYKTYPA U COJAEPKAHUE JUCIHUIIJIMHBI (MOAYJIs)

Kox
3aHATUS

HaumeHoBanue pa3iesioB U TeM /BUJ

3aHATHS/

Cemectp /
Kvypc

Yacos

Komneren-
107078

Jlureparypa

Hnrte
PAKT.

[Mpumeyanue

Paznen 1.

1.1

AHanuTuuyeckas TeoMeTpus Ha
miockocTH /Jlex/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
J12.4 J12.5
013233

1.2

AHanuThyeckas TeOMeTpus Ha
riockoctu /TIp/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7]12.1
J12.2J12.3
J12.4 J12.5
013233

1.3

AHanUTHYECKast TCOMETPHS Ha
miockoctH /Cp/

VK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2J12.3
J12.4 J12.5
015253

Paznean 2.

2.1

Onpenenureny, MaTpULbl, CUCTEMbI
IUHEHHBIX ypaBHEHUil /JIek/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2J12.3
J12.4 J12.5
0105233

2.2

Onpenenurenu, MaTPULbI, CHCTEMBI
nuHeHHbIX ypaBHeHuil /I1p/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
J12.4J12.5
013233

23

Omnpenenureny, MaTpHULbl, CUCTEMbI
JTUHEHHBIX ypaBHeHu# /Cp/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7]12.1
J12.2J12.3
J12.4 J12.5
013233

Paznean 3.

3.1

Bekropsi /JIex/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 JI1.6
JI1.7J12.1
JI2.2 J12.3
J12.4 J12.5
015253




32

Bekropsr /TIp/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
JI2.2 J12.3
J12.4 J12.5
01052 53

33

Bexkropsl /Cp/

VK-1

JI1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7]712.1
J12.2J12.3
J12.4J12.5
301052353

Paznen 4.

4.1

AHanuTHyeckasi TeOMeTpus B
npoctpanctse /Jlex/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4J12.5
3013233

4.2

AHaIUTHYECKast TCOMETPHS B
npoctpanctie /TIp/

VK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4 J12.5
01052 53

43

AHanuTHuYecKast FeOMeTpust B
npocrpancTse /Cp/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
JI2.2 J12.3
J12.4 J12.5
01052 33

Pazgen 5.

5.1

Ipenen dynxunu /Jlex/

VK-1

JI1.1 JI1.2
JI1.3J11.4
JI1.5 J11.6
J1.7]712.1
J12.2J12.3
J12.4J12.5
3013233

5.2

Ipenen dynxuuu /Tp/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4J12.5
313233

53

Ipenen Gpyukiuu /Cp/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4 J12.5
01052 53

Paznen 6.




6.1

HurerpanpHoe ucuncieHne HyHKIUI
onHOH nepemeHHoH /Jlex/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
JI2.2 J12.3
J12.4 J12.5
01052 53

6.2

HHTerpanbHoe UCUUCTICHHE (BYHKITUH
onHoM nepemenHoi /I1p/

VK-1

JI1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7]712.1
J12.2J12.3
J12.4J12.5
301052353

6.3

WHTerpanbHoe UCUUCICHHE QYHKIUH
onHoU nepemeHHo /Cp/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]712.1
J12.2J12.3
J12.4J12.5
30103233

Pa3znmen 7.

7.1

Juddepennuanbaoe ucuucaeHue
(YHKIIMU HECKOJIBKUX TIepeMeHHBIX /JIek/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4J12.5
313233

7.2

JuddepeHnnanbHOe HCYUCTICHUE
(YHKIMU HECKOJIBKUX nepeMeHHbIX /ITp/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4 J12.5
01052 33

7.3

JuddepeHnnanibHOe HCUYUCTICHUE
(GYHKIMU HECKOJIBKUX NepeMeHHbIX /Cp/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
JI2.2 J12.3
J12.4 J12.5
01052 33

Pa3nen 8.

8.1

WnrerpansHoe ucuuciaenue GyHKIUN
HECKOJIbKHX NepeMeHHBIX /JIek/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]712.1
J12.2J12.3
J12.4J12.5
3013233

8.2

WHTerpanbHoe UCUUCICHHE QYHKIUH
HECKOJIbKHX mepeMeHHbIX /T1p/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4J12.5
313233

8.3

WHurerpanpHoe HcunciaeHne GpyHKInu
HECKOJIbKHX TepeMeHHbIX /Cp/

VK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4 J12.5
01052 53




Pa3znen 9.

9.1

DYHKIHS KOMIUIEKCHOU
nepeMeHHoM /Jlex/

VK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
J12.4 J12.5
301052353

9.2

OyHKIMS KOMIUIEKCHO nepemenHoit /TIp/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7J712.1
J12.2J12.3
J12.4J12.5
30103233

9.3

OyHKIMS KOMILIEKCHOI nepemenHoi /Cp/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4J12.5
3013233

Paznen 10.

10.1

Juddepenumanvubie ypaBHenus /JIex/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4 J12.5
313233

10.2

Huddepenuuansubie ypasaenus /TIp/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
JI2.2 J12.3
J12.4 J12.5
01052 33

10.3

Huddepennuansuble ypapaenus /Cp/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
J12.4 J12.5
301052 33

Pazgen 11.

Psaner /Jlex/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4J12.5
313233

11.2

Psnwr /TIp/

VK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4 J12.5
313233




11.3

Pset /Cp/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
JI2.2 J12.3
J12.4 J12.5
01052 53

Paspnen 12.

12.1

OCHOBBI MaTeEMaTHYECKOI
cratucTuku /Jlex/

VK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
J12.4 J12.5
31052353

12.2

OCHOBBI MAaTEMATHYCCKOM
cratuctuku /IIp/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7J712.1
J12.2J12.3
J12.4J12.5
3013233

12.3

OCHOBBI MAaTEMATUYCCKOM
craructuku /Cp/

VK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4J12.5
313233

Pa3nen 13.

13.1

OcHOBBI TeOpUH BeposiTHOCTEH /JIek/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]12.1
J12.2J12.3
J12.4 J12.5
313233

13.2

OcHoBbI TeOpuH BepositHocTel /TIp/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
JI2.2 J12.3
J12.4 J12.5
01052 33

13.3

OcHoBbI Teopuu BepositHocTer /Cp/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
J12.4 J12.5
30105233

Pasnen 14.

14.1

HuddepenumansHoe ucunucienue
¢byHKIIMU OiHOM nepeMeHHO /JIex/

YK-1

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7]712.1
J12.2J12.3
J12.4J12.5
3013233




14.2 HuddepeHimanbHoe HCUUCTICHUE 1 1 YK-1 JI1.1 J11.2 0
¢byHKIMU 0fHOHM nepeMeHHOMH /TIp/ JI1.3J11.4
JI1.5J11.6
J1.7]12.1
J12.2J12.3
J12.4J12.5
313233

14.3 uddepeHnnaibHOe UCUUCICHHE 1 4 VK-1 JIT.1 J11.2 0
¢yHKuMM oxHOM nepemennoii /Cp/ JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
JI2.2J12.3
J12.4 J12.5
319253

14.4 /Dx3amen/ 1 36 0

5. ®OHJ OIEHOYHBIX CPEJICTB

5.1. KonTpoabHbie BOMPOCHI U 3a1aHUs

. Marpuusl. Buasl matpui.

. Onepauuu HaJ MaTpULAMU.

. OOparuMble MaTPHULBL.

. OOparHbIe MaTPHIIBI.

. CBoiicTBa 00paTHUMBIX MaTpull. YCIOBHE OOPAaTUMOCTH MaTpPHUIIbI.

. DneMeHTapHbIe MAaTPULIBI U X CBOHCTBA.

. @opmyna I HaX0XKAEeHHsT 00paTHOI MaTPHITBL.

. Onpenenurens KBaApaTHON MaTPUIIBI M €T0 CBOMCTBA.

. MuHOpBI 1 anredpanyeckue AOMOIHEHHS SJIEMEHTOB MaTPHIIbL.

. Beruucnenue oOpaTHOI MaTpPUIIBI C UCTIOJIE30BAaHUEM OIPEACTUTES.

. Panr MaTtpulbl. MCTOZ[])I BBIYHCJICHUA paHIra MaTpHIbl.

. reOMeTpI/I‘lCCKI/IC BCKTOPBI 1 JIMHEHHbBIE onepanuu HaJl HUMH.

. Konnuneapnsie Bextopsl. Teopema o KOJUTHHEApHBIX BEKTOPax.

. Komnnanapusie Bektopsl. Teopema 0 KOMIUTaHapHBIX BEKTOpax.

. basuc BekTopHOTO NpocTpancTBa. KoopauHaATE BEKTOpa B 33laHHOM Oasuce.

. Clo>xeHne BEKTOPOB M YMHOXKEHHE BEKTOpa Ha YHCIIO B KOOPJHHATAX.

. [Ipu3Hak KOJUIMHEApHOCTH ABYX BEKTOPOB B KOOPJHHATAX.

. [Ipu3Hak KOMILTAaHAPHOCTH TPEX BEKTOPOB B KOOPIUHATAX.

. CucreMsl koopauHar. JlekapToBa cucTeMa KOOPAUHAT.

. KoopamHaTs! TOUKH B IPOCTpaHCTBE.

. Pemenue aByX OCHOBHBIX 331a4 B IEKapTOBOI CCTEME KOOPIMHAT.

. JlekapToBa NpsIMOYTOJIbHASI CHCTEMa KOOpANHAT.

. [lonsipHast cucTeMa KOOPJHHAT.

. CBs13b M@X/ly HOJISIPHBIMH U TIPSIMOYTOJIbHBIMHA KOOPJIMHATAMH TOYKH IIJIOCKOCTH.

. 3amena Oa3uca. MaTpuiia nepexozia OT 0OIHOro 06a3uca K Ipyromy.

. 3aMeHa CUCTeMbl KOOpAUHAT.

. ®opMmy1BI Iepexoia OT OJJTHOM CUCTEMBI KOOPANHAT K Apyroil. @opMysisl mepeHoca Havya-jia KOOpIUHAT.
. 3amMeHa JeKapTOBOM MPSIMOYTOIBHOM CHCTEMBI KOOPAMHAT Ha TIOCKOCTH.

29. CkaisipHO€ IPOM3BECHUE BEKTOPOB. TeopeMa 0 CKaIsIpHOM NPOU3BEICHUH BEKTOPOB B KOOpAMHATHOH (opme. CBolicTBa
CKJISIPHOTO MIPOU3BEICHHSI.

30. 'eomeTpuyeckuii CMbICT KOOPAWHAT BEKTOPa B OPTOHOPMHUPOBAHHOM Oa3uce.

31. BekropHOE IpOU3BEJICHUE JIBYX BEKTOPOB M €r0 CBOMCTBA.

32. ®opmyna BEKTOPHOTO MPOU3BEIACHUS B KOOPIUHATAX.

33. CMenIanHOE IPOU3BEJICHUE TPEX BEKTOPOB, €r0 FreOMETPHUYECKHIA CMBICI M CBOWCTBA.
34. ®opmyna CMEIIAaHHOTO MPOU3BEACHNS B KOOPAMHATAX.

35. YpaBHeHHE JIMHUH HA IUIOCKOCTH. AJIreOpandecKue JTMHUHU TTEPBOr0 U BTOPOTO MOPSA-KOB.
36. YpaBHEHUS NPSMOIl Ha TITIOCKOCTH.

37. Dnunc, ero ypaBHeHHUs U CBOMCTBA.

38. l'unepOora, ee ypaBHEHUE U CBOICTBA.

39. Iapa6osna. YpaBHeHre apabosibl U OCHOBHBIE CBOWCTBA.

40. JIunetinoe mpoctpancTBo. Onpenenenre u npumepbl. basuc u pa3MepHOCTh TUHEHHOTO POCTPAHCTBA.
41. JIunelinbiit oneparop (npeodpazoBanue). MaTpuiia U paHr JUHEHHOTO ONepaTopa.
42. JIunetinslii onepatop. [leiicTBHs HaJ TMHEHHBIMU ONIEPATOPaAMHU.

43. ObpaTHOE MTHHEHHOE TIPeodpa3oBaHueE.

44. CoOGCcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHHSI JITHEHHOTO OIepaTopa.

O 001N L kAW —
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5.2. TeMbl NUCbMEHHBIX Pa0oT

IIpaxTuyeckue paboOTHl NPEICTAaBIECHBI B METOIMYECKUX YKA3aHUSX 110 MIPAKTHIECKUM paboTam.




1. OmpenenuTeny BTOPOTO H TPETHETO IOPS/IKa, X CBOIcTBA. Anrebpandeckre JOIMOIHEHUS U MUHOPBL. OnpenenuTend -
Oro Topsiika. Beraucienne onpenenuTens pa3ioKeHHeM Mo CTpoKe (CTOOIy).

2. Marpuibl, neiictBus Hag HuMH. [ToHSITHE 00pPaTHON MaTPHIIBL.

3. CucteMsl ABYX U TpeX JIMHEHHBIX ypaBHeHUI. MaTpuuHas 3anmuch JUHEHHbIX ypaBHeHHi. [IpaBuno Kpamepa. Cucrema

— JIMHEWHBIX YpaBHEHUH ¢ — Heu3BecTHbIMU. Metox ["aycca. Haxoxnenue obparHoii marpuibl MetogoMm ["aycca. Pemienue cuctem
MaTPHUYHBIM CIIOCOOOM.

4. CucteMbl KOOpIWHAT Ha MPSIMOM Ha MIOCKOCTH U B MIPOCTPAHCTBE. BEeKTOpHI, TMHENHBIE OepaIiiy HaJl BEKTOPaMH.
IIpoexkmust BekTopa Ha ock. Hampagistomye KOCHHYCBI ¥ JUIMHA BEKTOPA.

5. CxansipHOe pON3Be/ICHHE BEKTOPOB U €r0 CBOMCTBA. JUTMHA BEKTOPA M YToJI MEXy BEK-TOPaMH B KOOPIUHATHOH (opMe.
YcaoBue OpTOrOHAIBHOCTH IBYX BEKTOPOB. MeXaHNYECKHH CMBICI CKAJIIPHOTO MTPOU3BEICHUS.

6. BexTopHoe Impon3BeieHNEe IBYX BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE KOJIMHEAPHOCTH IBYX BeKTOpoB. [Ipocreiimue
MIPUJIOKEHUS] BEKTOPHOT'O MPOU3BEICHUS B HAYKE U TEXHUKE.

7. CMemaHHOe MPOU3BEICHHE JBYX BEKTOPOB, €r0 CBOWCTBA U MPUIIOKEHHUSI.

AHanuTHYeCKasi TEOMETPHS

8. PaznuuHbie GOpMBI ypaBHEHHS PSIMOW Ha TUIOCKOCTH. YTOJ MEXK/Y IPSIMBIMHU, PACCTOSIHUE OT TOYKH JI0 TIPSMOH.

9. YpaBHEHHE TUIOCKOCTH U IPSAMOI B POCTPAHCTBE. YTOJI MEXKY IJIOCKOCTSIMHU. YTOJ MEX-AY IPSIMBIMH. YTOJI MEXIy
TIPSIMOH U TIOCKOCTBIO.

10. KpuBsle BTOpOro mopsiika: OKpy>KHOCTb, 3JUIMIIC, THIIepOoIIa, mapaboia, uX TeoOMeTpruIe-CKIe CBOUCTBA U YPABHEHMUS.
TlonsipHBIE KOOPIAUHATHIL.

11. YpaBHeHHe NOBEPXHOCTH B ipocTpaHcTBe. LlnnuHapudeckue nopepxHoctH, cpepa. Kony-cbl. Dmnuncon.
T'unep6onouapl. ['eoMeTpuyeckue cBOMCTBA 3TUX TTOBEPXHOCTEH.

Beenenue B matemarudeckuii ananus. [Ipenen u HenpepbIBHOCTh (DYHKLIUH

12. MHoxecTBO BellecTBeHHbIX yncen. OyHkips. Obnacts ee onpezneneHus. CriocoOs! 3ana-Hus. OCHOBHBIC 3JIEMEHTapHbIE
(hyHKINH, UX CBOWCTBA U TpaduKu.

13. Ipenen ¢pyukunu B Touke. [Ipenen Gpynkunn Ha 6eckoHeyHOCTH. CBONCTBA (PyHKIUHA, HIMEIOLIUX MPEIeIT.
OnIHOCTOPOHHHME MTPEAEIEL.

14. beckoHeyHO Majble 1 OecKOHEeYHO Ooubinue GyHKIMK U uX cBoiicTBa. CpaBHEHHE OECKO-HEYHO MabIX. DKBUBAJICHTHBIC
O6eckoHeyHO Maible. VX ncronb30BaHue NPU BHIYMCICHUH IPEAETIOB.

15. HenpepbiBHbIE PYHKIIMK ¥ UX OCHOBHBIE CBOMCTBA.

Touku pa3peiBa GYHKINH U UX K1acCUpUKALIUS.

JuddepenumanpHoe ucurcieHue GyHKIMNA 0JJHOI TepeMEeHHOM

16. [IpousBoanas ¢pynkuuu. Ee dusndeckas u reomerpuueckas nareprnperaius. [Toustie auddepenppyeMmoctd GpyHKIHH.
CBs13p Mexay muddepeHnnpyeMoCTbI0 1 HETTPEPHIBHOCTHIO (DYHKIIHH.

17. IlponsBogHast CyMMBI, TPOU3BEAEHHS, YACTHOTO GYHKIHH; TuddHepeHINpOBaHNE CI0KHOM QYHKITHH

18. Boruncnenue mpou3BOJHbBIX JIEMEHTapHBIX (DYHKIUH.

19. ITonstue muddepennnana pynkuun. Juddepenunpyemsie Gynknuu. IIpumenenne nud-depenunana K npruOIHKEHHBIM
BBIYUCIICHUSIM.

20. Jlorapudmuueckas npousBoaHas. [Ipon3BoaHas napaMeTpHUECKUX U HESBHO 3alaHHBIX (DYHKIMH.

21. Ipoussonubie u Auddepenipans Beicinx nopsakos. @opmyia Teitnopa.

22. Teopewmsl Porus, Jlarpamxka, Komm. [Ipaswuno Jlommrass.

23. YcnoBue Bo3pacTaHus U yObIBaHUs GyHKIUH. TOYKH JTOKAIBHOTO 3KcTpeMyMa. JlocTaTou-HbIe YCIOBUS JIOKATBHOTO
3KCTpeMyMa.

24. Hanboupliee 1 HaUMEHbIIEE 3HAYCHUSI HETTPEPHIBHON (QYHKIIMH Ha 3aMKHYTOM OTpe3Ke. BBIMyKI0CTh U BOTHYTOCTb
kpuBoH. Touku neperuda.

25. AcumnToTsl kKpuBbix. OOIIas cxemMa HCCIeI0BaHUs CBOWCTB ()YHKIIMH U IOCTPOSHUE ¢ rpaduka.

JlelicTBUS HaJl KOMIJIEKCHBIMU YHCIIaMHU

27. KommiekcHble yrcia. ApupMeTHdecKue onepamnny HaJy HUMH. TpUroHoMeTpudeckas U 1mo-kazareiibHasi GopMbl KOMIUIEKCHOTO
yucna. V3BiedeHne KOpHeH U3 KOMIUIEKCHBIX YHUCEL.

JudbdepennmanpHoe HcuncaeHne GYHKIMNA HECKOIBKUX ITepEMEHHBIX

26. ITorsATHE DYHKINH HECKOIBKUX ITEPEMEHHBIX, 001acTh onpeneneHus. [Ipenen GyHKINN IBYX TepeMEHHBIX.
HENPEPbIBHOCTh (PYHKIUY B TOUKE U B 00JIACTH.

27. YactHble npousBoHble. [lonnblil nuddepennnal, ero cBs3b ¢ YaCTHBIMU IPOU3BOAHBIMU. MIHBAPHAaHTHOCTH (hOPMBL
nonHoro nuddepennunana. KacarenbHas III0CKOCTh U HOPMaJIb K N0-BEPXHOCTU. ['€OMETpUYECKH CMBICI IIOJIHOTO
muddepennunana.

28. Ilpon3BoaHas 1Mo HaINpaBJIeHUIO. ['pagueHT.

29. Yacrhble nmpou3BoaHbIie U auddepeHimansl Boiciiero nopsaka. ®opmyna Teinopa 1 GyHKINH HECKOIBKHX
NepEMEHHBIX.

30. JloxanbHbIH (0e3ycIoBHEIH) 3KcTpeMyM. HeoOxoquMble yCIOBHS JIOKAIBHOTO SKCTpeMyMa. JlocTaTouHBIe YCIOBHS.
31. Ilonsrue ycnoBHOro 3kcTpeMyMa. Meroa MHoxuteneil Jlarpamxka. Jlocrarounsle ycioBus. ['100abHbIA SKCTpEMyM.




Heormpenenennslii naTErpa

32. IlepBooOpa3Has 1 HeolpeAeIeHHbIIH HHTerpai. OCHOBHBIE CBOHCTBA HEONPEIENCHHOTO HHTErpaja.

33. OcHOBHBIE METO/IbI HHTEIPUPOBAHUS. 3aMeHa NepeMeHHON. MIHTerpupoBanue no yactsM. MlHTerpupoBanue mpocTenimx
TIPOOCii.

34. MHTerpasl OT HEKOTOPBIX (QYHKIMH, COASPIKALINX KBAJPATHBIX TPEXWIEH.

35. aTerpupoBaHue palMoOHAIbHBIX APOOEH.

36. UnTerpupoBaHre TPUTOHOMETPUYECKUX U TUIIEPOOINYECKUX (DYHKIIUH.

37. UnTerpansl OT HppanuoOHANBHBIX (YyHKIHHA.

38. UuTerpupoBanue auddepeHInanbHOro OMHOMa.

39. UnTerpupoBaHyue UPPAMOHAIBHOCTEN C TOMOIIBI0 TPUTOHOMETPUYECKHUX U THIIEpOOINYe-CKUX MOACTaHOBOK.

OnpeneneHHblii HHTErpaj

40. 3apaun, NpUBOSIINE K MOHATHIO HHTerpana. OnpeaeneHue onpeeeHHOro HHTerpana. TeopeMa CyIecTBOBaHUS.
CBoiicTBa OnpeesIeHHOro HHTerpaa.

41. HTerpan ¢ nepeMeHHbIM BEpXHUM IpeaesioM. [leppooOpasHast QpyHKIHsL.

42. Beluncienue onpeneneHHoro uurerpaia: hpopmyna HetoToHa - JIeiiOHuIIa, HHTErprpOBa-HUE 110 YaCTsAM, 3aMeHa
[IEPEMEHHOMN B OIPEJIEICHHOM HHTErpae.

43. HecobGcTBeHHbIe HHTETrpaibl. [IpU3HAaKN CXOAUMOCTH.

44. 'eomeTpruecKe IPUIOKEHHUS ONpeIeNeHHOro HHTerpasna. IIpunoskeHus onpeneieHHOro HHTEerpaia B MEXaHUKE.

OObIKHOBeHHBIC qr(depeHIInaTbHbIC YPABHCHHS

45. KoMmmuiekcHble yucia, IeUCTBHS HaJl HUMHU. M300paskeHre KOMITJIEKCHBIX YUCesl Ha II0CKO-CTH. MOyl 1 apryMeHT
KOMILIEKCHOTO yuciia. Anredpandeckas 1 TpuroHomerpuyeckas Gop-ma komruiekcHoro yncia. @opmyna Diinepa. [lokazaTenbHas
(hopma KomIIeKCHOTO yrcia. KopHH U3 KOMITJIEKCHBIX YUCEI.

46. 3apauun, npuBozsmye K quddepennpanbapM ypaBHeHusM. uddepenuanbapie ypaBHe-HUS IEPBOTO MOPsAKA. 3a1a4u
Komm. Teopema cymiecTBoBaHUS ¥ €TUHCTBEHHOCTH perieHus 3agadn Komm. OCHOBHBIE KJIACCHl ypaBHEHUH, HHTETPUPYEMBIX B
kBazaparax. [Ipunoxenus anddepeHIHAIEHBIX YPAaBHEHHH IIEPBOTo MOPSAAKA B Pa3IHMYHbBIX 00IacTAX HAYKH.

47. AubdepeHnmranbHble ypaBHEHNS BRICIIMX NOPsAKoB. 3anaun Komm. YpaBHeHHs, Oy c-KaloIie OHMKEHHE TTIOPSIKa.

48. JIuneiinsle auddepeHranbHble ypaBHEHNS OHOPOIHBIE U HeOTHOPOAHBIE. [I0HATHE 00-1Iero pereHHs.

49. JIuneiinsle nuddepeHnranbHble YPaBHEHHS ¢ IOCTOSHHBIMU K03 duirienTaMu. Y paBHe-HUS € IPaBOM 4acThIO
CIELHaIbHOTO BU/A.

50. HopmanbHas cuctema auddepeHinaibabix ypasHeHuit. 3anada Komu. Teopema cyliecTBo-BaHMsI U €IMHCTBEHHOCTH
pemenus 3agaun Kormm.

51. MeTon UCKITFOUYEHUS /TSl PELICHUST HOPMAJIBHBIX CUCTEM U PepeHIINaNTbHBIX YPaBHCHHN.

52. Cucrembl THHEHHBIX AU depeHInaTbHbIX YpaBHEHH, CBONCTBA pellieHuil. PeleHre cu-cTeM JTMHEHHbBIX

T epeHIIHATBHBIX YPAaBHEHUH ¢ IOCTOSHHBIME KO3 duiipentamu.

YucioBsle U QyHKIMOHATIBHBIE PSIIIBI

53. Yucnossle psaapl. CxoauMocTs U cyMMa psia. HeoOxoanmoe ycnoBue cxoaumMocTH. AnreG-panyeckue ornepaniuy Hajt
CXOJISIIMMUCS PSIaMH.

54. Paapl ¢ MONOXKHUTENBHBIMU WieHaMH. JloCTaTOUHbIC TPU3HAKH CXOAUMOCTH.

55. 3HakonepeMeHHbIE psiabl. AOCOMIOTHASL M YCIIOBHASI CXOJUMOCTb.

56. 3nakouepenyrouuecs paabl. [Ipusnak JleitOnua.

57. ®ynkunoHaneHbie psabl. O6macTs cxoaumoctu. [TonsTue paBHOMepHO# cxoauMoctu. [IpusHak Beliepiurpacca.
CBoiicTBa paBHOMEPHO CXOMSIINXCS PSIJIOB.

58. Crenennslie pansl. Teopema AGens. MHTepBan u paguyc cxoqumoctu. CBONHCTBA CXOIA-IIUXCS CTEEHHBIX PS/I0B.
59. Pap Teitnopa. Psg Maxknopena.

60. PaznoxeHue 31eMEHTapHbIX (YHKIHI B CTENICHHBIC PSJIBI.

61. [IpuMeHeHne CTENICHHBIX PAIOB B MPUOIMIKEHHBIX BEIYMCICHHUSX.

62. Psan @ypbe 11 Iepuoandeckux QyHKIMMI.

63. Psn Dypbe Ui YETHBIX U HEYETHBIX (DYHKIIUH.

64. Paznoxenne GpyHkuuii B psg Oypbe ykazaHHBIM CIIOCOOOM.

TeOpI/IH BepOHTHOCTCﬁ U MaT€MATUYCCKasd CTaTUCTUKA

65. Ciryuaiinble coOBITHS, UX KiIaccudukaims. OnpeneneHne BepoITHOCTH cOOBITHs. OC-HOBHBIE TEOPEMBI O BEPOSTHOCTH
COOBITHH.

66. I[TonmHas BepositHOCTh. Dopmyina baiieca.

67. ®opmyna bepuymu. Teopemsr Jlamaca.

68. JluckpeTHast ciay4aiiHas BEIUYHUHA.

69. HenpepriBHas cirydaiinas BennuuHa. [110THOCTE pacipeneneHus.

70. YncnoBble XapaKTePUCTUKU CITyYaHbIX BEJTUYHH.

71. Hopmansnoe pacnipenenenne. Kpusas ['aycca




5.3. ®oH/1 OLIEHOYHBIX CPEACTB

Ob6uiee ypaBHEHUE MIPSIMOM, IPOXOsIIei Yyepe3 Touky A(2;—5) napamiensHo npsmoii 2x —y +3 =0, umeer Bug a) 2x +y + 1
=0

6)x+2y+8=0

B)2x—-y—-9=0

Nx—2y—-12=0

YcTaHOBHUTE COOTBETCTBHE MEXKIY YPABHEHHSAMH U JIMHUSAMH 2-TO TTOPSIKA
1.x2-y2+6x+4y—-4=0

2.y2-2x+4y—-4=0

3.2x2+2y2-8x+5y—-4=0

4.x2+2y2 —2x + 8y + 7 =0 A) okpy>XHOCTb

b) snnmunc

B) runep6omna

I') napaGomna

ToxydokycHOoe paccTosTHUE dIUTUIICA

paBHO a)

0)

B)

r)

Aure6panueckoe gononuenne snementa b3 onpenemnrens a1 a2 a3 @b 1 b2 b3@c 1 ¢ 2 ¢ 3) wumeersusa)
a2 a3@b2 b3)

6)[lb 2 b3@c2 ¢3)

B)-a 1 a3@c1 c3)

D-lla1l a2@c1 c2)

Ecnu MaTpuiia HEOTHOPOJHOM CHCTEMBI N IMHEHHBIX YPaBHEHUH C N HEU3BECTHBIMU HEBBIPOXKICHHAS, TO CUCTEMa Y Ka)KUTE HE
MeHee 2 IpaBUJIbHBIX OTBETOB

a) CoBmecTHa

6) HecoBmectHa

B) Omnpenenénna

r) Heonpenenénna

[lomans TpeyronsHUKa, IIOCTPOCHHOTO HA BEKTOPaX

a=-i+ u b=2i-j+k pasHaa)

0)

B) V3/2

r) 3V3)2

Hanst Bektopel 2 =(1,2,3) u b =(3,4,5). Eciu

2a-b +c =0, To BekTOp ¢ pasen a) (1,1, 0)

6)(-1,0,1)
B) (1,0,-1)
r)(0,-1,1)

YpaBHeHUE TIOCKOCTH, IPOXOASIIEH Yepe3 Touky M(2; 3; 5) neprneHaAnuKyIsSpHO BEKTOPY
b=4i+3j+2k wumeer Bug a) 2x + 3y +5z-38=0

0)4x +3y+2z-27=0

B)4x +3y+2z-38=0

r)2x+3y+5z-27=0

VYpaBHEHUsI IPSIMON, IPOXOASIIEN Yepe3 TOUKY

M(5; 3; 4) napayuiensHo BekTOpy S =(2,5,-8),

UMEIOT BUJ a) (x-5)/2=(y-3)/5=(z-4)/(-8)

0) (x-2)/5=(y-5)/3=(z+8)/4

B) (x-2)/(-5)=(y-5)/(-3)=(z+8)/(-4)

1) (x-5)/(-2)=(y-3)/(-5)=(z-4)/8

CpaBHUTH OECKOHEUHO Maibie o U 3 ipu t—0

o=52+2t5u P =3t2+2t3 a) a aBisgeTCcs OECKOHEUHO MAJIOW BEIMYMHOMN BBICILETO MMOPSAKA MO CPABHEHHUIO C 3
0) o 1 } OECKOHEYHO MaJTbie BETMYUHBI OJTHOTO IMOPSIIKA

B) 0L ¥ [} SKBHBAJICHTHBIC OECKOHEYHO MaJIbIe BETUUHUHBI

r) B sBisieTcss OECKOHEUHO MaJIol BEJIMYMHOMN BBICILIETO MOPSAKA MO CPABHEHHUIO C O

Paccrosinue ot Touku M(—6;4) no npsamoii 4x — 3y + 1 = 0 paBHO
Tanrenc octporo yria Mexay npssMeiMa X —2 =0 u x —y + 1 = 0 paBen
Haiitu paccrosinue mexay Toukamu A(—2;3) u B(-5;7)

Onpenemurens 28 21 499@1 2 5@7 -1 3)| pasen

Jausr matprst A=(J|(1 2@3 1)) u B=(l4 3@2 4)).

Torna neTepMuHanT Matpuisl 2A — B paBen

CkaJsipHOE ITPOU3BEICHHUE BEKTOPOB

a=i-2j+3k u b=-4i+5]+6k pasHO




Paccrostane ot Toukn M(3; 5; —8) mo mrockoctu 6x — 3y + 2z — 29 = 0 paBHO
Mpenen  limr(x—1)Fof[(x*2+2x-3)/(1-x*2 )] pasen

Mpenen limr(x— o) fol[(x"2+2x-3)/(1-x*2 )] pasen

Jana pyrxrms y=Ini/0{[(x*2-3)]. Toraa y'(2) pasHo

IIpousBonHas 3-ro nopsaaka GyHkuu y = (2x — 3)3 paBHa

OyHKIMA y = (X — 5)*€X UMEET IKCTPEMYM IIPU X PABHOM

Abcuucca Touku neperuda rpaduka GyHkuun y = (x + 1)2(x — 2) paBHa
UYacTHas nmpousBonHas 0z/0y ¢ynkuun z=x3 + 5xy —3y3 +2x -y — 1

B Touke (3; 1) paBHa

OnpenenéHHbIA HHTETPA PaBeH

5.4. IlepeueHb BUIOB OLEHOYHBIX CPEICTB

Kpurepun orieHuBaHUS OTBETa CTYJEHTA B paMKaX YCTHOH GopMBI TeKyIIeit aTrectainy (0mpoc)

Omnpoc — ¢pporTanbHas Gopma KOHTPOIIA, IPeACTaBIsoNIas coO0l OTBETHI Ha BOIPOCHI IIPEIoaBaTells B yCTHOI dopme.

O1eHKa «OTIMYHO» BBICTABIISIETCS 00yUaromeMycsi, €CII1 JAaH IOJIHBIN, pa3BEPHYTHIN OTBET Ha ITOCTABJIEHHBIH BOIPOC, CHCTEMHO
MI0Ka3aHa COBOKYITHOCTb OCBOCHHBIX 3HAHUH 00 00bEKTe, IPOSABIIAIOIAsICS B CBOOOAHOM OIEPUPOBAHUY NOHITUSAMU, YMEHUU
BBIJICTIUTH CYIIECTBEHHbIE U HECYLIECTBEHHbIE €r0 MPU3HAKY, IPUUMHHO-CIEACTBEHHbIE CBsI3H. OTBET (OpMYIUPYETCsl IIPU ITOMOLIN
HAY4YHOTO KaTeropraibHO-IOHATUIHOIO anmnapaTa, U3JI05KeH [0CIeI0BaTeNIbHO, JIOTHYHO, 10Ka3aTelbHO, AEMOHCTPUPYET aBTOPCKYIO
TIO3UIIMIO CTY/ICHTA.

O11eHKa «XOPOII0» BBICTABIAETCSA 00YYaIOLIEeMyCsl, €CIIU JIaH MOJIHbIH, Pa3BepHYTHII OTBET HA IIOCTABJICHHBIN BONPOC, TOKa3aHa
COBOKYIHOCTb OCO3HAHHBIX 3HaHUIl 00 00BEKTE, JOKA3aTEIBHO PACKPHITHL OCHOBHBIE IIOJIOKEHUS TEMBL; B OTBETE IIPOCIIEKUBACTCS
YyeTKas CTPYKTYypa, JOrHYecKas NOCIeq0BaTeIbHOCTh, OTPaXKaroasi CyITHOCTh PACKPBIBAEMbIX IOHATHH, TEOpHid, sBieHnd. OTBET
U3JI0KEH MOCIIE0BAaTEeNIbHO, JOTUYHO U A0Ka3aTeIbHO, OIHAKO AOMYIIEHBI HEAOUCTHl B OIPEICICHUN OHITUH, HCIIPaBICHHbIE
CTYAEHTOM CaMOCTOSATEJILHO B IIPOLIECCE OTBETA.

OmeHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS 00YJAIOIEMYCsl, €CJIU JaH ITOJIHbIH, HO HEJOCTaTOYHO TIOCIeJOBATENbHBII OTBET Ha
MIOCTaBJICHHBIH BOIPOC, HO NTPU ATOM MTOKa3aHO YMEHUE BBIICINUTh CYIIECTBEHHbIE U HECYILIECTBEHHbBIE MPU3HAKYU U IPUUYUHHO-
ClieICTBEHHbIE CBsI3H. OTBET JIOTHYEH M M3JI0KEH HAYIHBIM SI3bIKOM. MOTYT OBITH TOITyIIEHBI 2-3 OLIMOKH B OIPENIeICHUH
OCHOBHBIX TOHATHH, KOTOPbIE CTYAEHT 3aTPYIHACTCS HCIPAaBUTh CAMOCTOSITEIBHO.

OlLieHKa «HEYAOBIETBOPUTENILHOY BBICTABILAETCS 00YYaIOIIEMYCsl, €CIIU 1aH HEMOIHbII OTBET, NPEICTaBIIAIOIUM co00i
Pa3pO3HEHHBIE 3HaHUA II0 TeME BOIPOCa C CyLIECTBEHHBIMU OIINOKaMU B onpeenaeHusX. [IpucyTcTByI0T parMeHTapHOCTb,
HEJIOTUYHOCTb U3J10kKeH!UsL. CTyIeHT He OCO3HAET CBSI3U MEXKy HOHATUSIMHU, KOHLENTYaJIbHbIE IIEPECCUCHUS], CTPYKTYPHBIE
3aKOHOMEPHOCTH MEXKIY PasNuHbBIMUA O0BEKTaMH AUCHUILIMHEL. OTCYTCTBYIOT BBIBOJIBI, KOHKPETH3AIMS U JOKA3aTeIbHOCTh
u3noxeHus. Peub HerpamoTHas. JIONONMHUTENbHBIE U YTOYHSIOLIME BOIIPOCH! IIPENOAaBaTelsl He MPUBOJIAT K KOPPEKIIMU OTBETA
CTYZIEHTa He TOJIKO Ha IIOCTABJICHHBIN BOIIPOC, HO ¥ Ha IPYT'He BOIPOCH! JUCIUIUINHBI.

Kputepun onieHuBaHus TECTUPOBAHUS

Tecr - cucrema (hopMaTM30BaHHBIX 33JJaHUH, [T0 PE3YJIbTATaM BBIIIOJHEHUS! KOTOPBIX MOXHO CY/AUTh 00 YPOBHE pa3BUTHSA
ornpeeNIEHHBIX Ka4eCTB UCIBITYEMOI'0, a TAKXKE O ero 3HAaHUSX, YMEHHUSIX U HaBBIKAX.

TTockonbKy OlleHMBaHUE PE3YJIBTATOB TECTUPOBAHUS HAMIPSAMYIO 3aBUCUT OT aO0COJFOTHOTO KOJIMYECTBA BOIPOCOB B KOHKPETHOM
TecTe, Ipe/ICTaBIeHHas HIbKe nH(opMaiyst GUKCUPYeT KPUTEPUH OLICHUBAHUS B OTHOCUTEIILHOM IIPEICTaBICHUN:
IIpoaBHUHYTHIN YPOBEHB (COTIUYHOY). JIEMOHCTPHPYET MOJHOE MOHMMAaHHUE MOCTABJICHHBIX BOIPOCOB. KonnyecTBO mpaBUIIbHBIX
0TBeTOB - 86-100%.

VYriryGiieHHBIH ypOBEHb («XOpOIIoy). JIeMOHCTPHpPYET 3HAYNTENHHOE IIOHNMaHUE CYTH TIOCTaBJICHHBIX BOIIPpocoB. KonnuecTBo
MIPaBUIIBHBIX OTBETOB - 0T 70 10 85 %.

Ba3oBelii ypoBeHb («yA0BIETBOPUTEIBLHOY). JIeMOHCTPHPYET YaCTUYHOE TOHUMAHUE CYTH IIOCTAaBJICHHBIX BOIIPOcoB. KonnyecTBo
MIPaBUJIbHBIX OTBETOB - OT 60 10 69%.

HyneBoii ypoBeHb («HEYAOBICTBOPUTEILHOY). OTBETHI Ha MOCTABJICHHBIC BOIPOCH! HE MOTy4eHbI. KOIHM4ecTBO MpaBUIbHBIX
0TBeTOB - MeHee 60 %.

Kputepun onieHMBaHUS TECTUPOBBIX 3aIaHUH (IUCIUIUIMHBI IO GU3MUYECKON KYJIbTYypE H CIIOPTY)

Tect - cucrema GpopMaIH30BaHHBIX 3aJJaHUH, TI0 PE3yJIbTaTaM BBIIIOIHEHHUS] KOTOPBIX MOXKHO CYyIUTh 00 YPOBHE Pa3BUTHS
orpeeNIEHHBIX KaUeCTB UCIBITYEMOT'0, a TAK)KE O €0 3HAHUSX, YMEHUSIX U HaBBIKAX.

BazoBelii ypoBeHb («3auTeH0»). CTYJEHT IOTOB K BBIIIOJIHEHHIO TECTOBBIX 3a1aHUI; TOKa3bIBAET BHICOKUI yPOBEHb (U3MUYECKOM
MOTOTOBKU, OPUEHTHUPYETCSA B MaTepualle, BlIaIeeT TEPMUHOJIOTUEH, OCO3HAHHO NPUMEHSET TEOPETHUYECKUE 3HAHUS

HyneBoii ypoBenb («He3auTeHO»). CTyIEHT HE TOTOB K BBIMOJHEHUIO TECTOBBIX 3aJaHHIA; TOKa3bIBACT HU3KUH YPOBEHb
(hu3nvecKoil MOArOTOBKY, HE OPUCHTUPYETCS B MaTepHalle, He BJIAJICET TEPMUHOJIOTUEH

Kputepun OLieHHBaHUSI BBITIOIHEHUS IPAKTHYECKUX paboT

IIpakTudeckas paboTa - paboTa CTyIeHTa, HANIPaBJICHHAs Ha PEIlICHHE 3a7a4 UM 3aJJaHni, TPEOYIOIINX MOUCKa 00OCHOBAHHOTO
OTBETA.

[poaBuHYTHI yPOBEHB («OTIHYHOY). OOyJarommiics ri1y6OKO U IPOYHO OCBOMII MATEPUAJ BHIIIOIHEHHOMN NPAKTHYECKOM paboTHI,
HCUYEPIBIBAIONIE, TOCIEAOBATEIHHO, YETKO H JIOTHYESCKH CTPOMHO €ro U3J1araeT, yMeeT TECHO YBA3bIBATh TCOPHIO C MOJTYUCHHBIMH
MPaKTHYECKUMH JTAHHBIMH, CBOOOJHO CIPABIISIETCS C TUTIOBBIMH BOIPOCAMU 10 TEME MPAKTHYECKOH pabOThI, MPUYEM He
3aTPYyAHACTCA C OTBETOM IIPHU BO3ZMOXXHOM BUJIOU3MEHCHUN 3azl,a1-u/1171.

YrnyGneHHbI ypoBeHb («xoporioy). O0yvarouuiicss TBEpIO 3HACT MaTepHall BBITIOJHEHHOHN MPaKTUYECKO# paboThl, TPAMOTHO U 110
CYILECTBY M3JIaraeT ero, He JOIMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA THIIOBBIC BOIPOCHI, PABHIBHO TPUMEHSCT
TEOPETHYECKHE MOJIOKEHHS TIPU MOCTAHOBKE 3aIaHMs [0 MPAKTHIECKOM paboTe, BiiaseeT HeOOXOAUMBIMHI HABBIKAMH U [IPHEMAMH
UX BBIMOJHEHUS, HO 3aTPYAHSETCS C OTBETOM IIPY BUAOU3MEHEHHH 3aaHuUit, TpH 000CHOBAHUH TIOIYYCHHBIX JAHHBIX BO3HUKAIOT




HE3HAYUTEIbHBIC 3aTPYAHCHHS B UCTIOJIb30BAaHUN U3YYSHHOTO MaTepuaa.
Ba3oBblii ypoBeHB («yIOBICTBOPUTENHHOY). O0yUaromuiics uMeeT pparMeHTapHbIe 3HAHUSI 10 MaTepraliaM MPaKTHIeCKOl paboTHI,
HO HE YCBOMJI OCHOBHBIE JICTAIH JETAJICH, TOMyCKAET HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHBIC (POPMYIHPOBKHU, HAPYIICHUS

JIOTHYECKOH MOCIIeI0BATEIbHOCTH B U3JI0KEHUH MTPECTABICHHOTO MaTepuania.
HyneBoii ypoBeHb («HEYAOBICTBOPUTEILHOY ). OOyUaIOIIUICS HE BIAJCET MAaTEPUAIOM 110 TEME MPAKTUIECKON paboThI

Kpurtepun onieHrBaHus OTBETa B paMKax MPOMEKYTOYHON aTTecTaruu (qudhepeHInPOBAHHBIA 3a4eT, SK3aMEH)

OCHOBOI1 A1 OTIpeeNeHusI OL[EHKH Ha 3a4eTe CIy>KHT 00bEM M ypOBEHb YCBOCHHS CTYACHTAMH MaTepuaia, IpeJyCMOTPEHHOTO
paboueil mporpaMMoii COOTBETCTBYOLIEH JucUUIUIMHBL. [Ipy onpenenenuu Tpe6oBaHU K OLEHKAM 110 AUCLUILIMHAM C
peobIalaHieM TEOPETHIECKOTO 00yUeHHS TIpeIaracTcs pyKOBOJICTBOBATHCS CIICYIONIHM:
— OLICHKHU «OTIMYHO» 3aCIy>KHBAET CTYIEHT, 00HAPYKUBILUHA BCECTOPOHHEE, CUCTEMAaTUYECKOE U ITyO0OKOE 3HAHUE IIPOrPaMMHOIO
Marepuana, yMEHUE CBOOOIHO BBINOIHATH 3aJaHusl, IPELYyCMOTPEHHbIE IIPOrPAMMOIl, YyCBOUBILUM OCHOBHYIO U 3HAKOMBIH C
JIOTIOJTHUTENIBHOM JINTEPATYpOH, PEKOMEHI0BaHHOM IporpaMMoii. Kak npaBuiio, olieHKa «OTIMYHO» BBICTABIISIETCS CTyIEHTaM,
YCBOMBIINM B3aUMOCBS3b OCHOBHBIX COJEPKATENbHBIX 3JIEMEHTOB AUCLUILIMHBL, IPOSIBUBIIUM TBOPUYECKUE CIIOCOOHOCTH B
HOHNMAaHHH, H3T0KEHHN U HCTIOIb30BaHUH yIeOHOTO MaTepuana;
— OLIEHKH «XOPOIIIO» 3aCITy>KHBAET CTyICHT, 0OHAPYKMUBILIHH ITOTHOE 3HAHUE IPOTPAMMHOTO MaTepHaa, YCIEIIHO BBIMOTHAFOMNA
IIPEAyCMOTPEHHBIE B IPOrpaMMe 3aaHusl, YCBOUBLIMH OCHOBHYIO JINTEPATYpPy, PEKOMEHJOBaHHYO B mporpamme. Kak npasuino,
OLIEHKA «XOPOIIO» BBICTABILSIETCS CTyA€HTaM, I0OKa3aBLUIMM CUCTEMAaTUYECKUH XapaKkTep 3HaHUH 110 AUCLUILIMHE U CIIOCOOHBIM K MX
CaMOCTOSTENbHOMY IIOIOJHEHUIO U OOHOBJICHUIO B X0O/€ JalbHelel yueOHol paboThl U NpoheCcCUOHATBHOMI IESTENILHOCTY,

— OLIGHKH «Y/OBJIETBOPUTEIBHOY» 3aCIIy>KHBAET CTYIEHT, 0OHAPY>KUBILIHH 3HAHHE OCHOBHOTO IPOrPaMMHOI0 MaTepuaia B 00bEMe,
HEoOX0IUMOM AJIs AanbHenel yuéOsl 1 npencrosueil padoTsl o Npodeccuy, CpaBIMIOIIniics ¢ BBIIONTHEHUEM 3alaHul,
MpeyCMOTPEHHBIX POTPaMMON, 3HAKOMBIN C OCHOBHOH JINTEPATypOH, peKOMEHJ0BaHHOM mporpammoii. Kak mpaBuio, onenka
«yZIOBJIETBOPUTEIBHO» BBICTABIISAETCA CTyIEHTaM, JOIYCTUBIIUM IIOIPENIHOCTH HENPUHLUIIKAIBLHOIO XapaKTepa B OTBETE HA 3a4eTe
U TIPH BBIIOJIHEHUY 3a4€THBIX 3aaHH;
— OILICHKA «HEYIOBICTBOPHUTEIHHO» BEICTABIISETCS CTYACHTY, 0OHAPYKUBIIEMY IIPOOEINB! B 3HAHMAX OCHOBHOTO IIPOTPaMMHOTO
Marepuana, A0IyCTUBIIEMY IPHHIMIINAIbHBIE OIIMOKYU B BHIIOJIHEHUH IIPEyCMOTPEHHBIX IporpaMmoil 3aganuii. Kak npasuno,
OLICHKA «HEYIOBIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPBIE HE MOTYT IIPOJOJDKUTL 00Y4eHHE I IPUCTYIHUTh K
npodeccuOHaIbHON ASSTENbHOCTU 110 OKOHYAHUH By3a 0€3 IOMOIHUTENbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH AUCIUILINHE.

6. YYHEBHO-METOANYECKOE I THOOPMAIIMOHHOE OBECIHHEYHEHWE JTUCIUIIJIMHBI (MOAY JISI)

6.1. PexoMeHyeMas JiuTepaTrypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpLI, COCTaBUTCIIHN

3arnaBue

Cchuika

W3parenscTBO, TOA

JI1.1 | Kpewmep H. 111, Beicmast MaTemaTHka Juist 5koHoMuueckoro | https://urait.ru/bcode/ | Mocksa: FOpaiir, 2025
®punman M. H., OakanaBpuara B 3 4. Yacte 3: y4yeOHHK U 561865
[Iytko b. A., Tpumue | mpakTHUKyM JUTSI By30B
n. M.
JI1.2 | Kpewmep H. 111, Beicmast MaTemaTrka Uit 5koHoMuueckoro | https://urait.ru/bcode/ | Mocksa: FOpaiir, 2025
Opuaman M. H., Gakanaspuara B 3 4. HYacts 1: yueOHUK U 561863
[Iytko b. A., Tpumue | MpakTHUKyM JUTSI By30B
n. M.
JI1.3 | Kpemep H. 111, Beicias MaTemaTuka AJist 9KoHoMHu4eckoro | https://urait.ru/bcode/ | Mocksa: FOpaiit, 2025
®punman M. H., OakanaBpuata B 3 4. YacTte 2: y4eOHHK U 561864
[lytko b. A., TpumuH | MpakTHUKyM [UTSI By30B
n. M.
JI1.4 | Hlunaues B. C. Beicmast MaTemaTrka: yueOHuUK aist By30B | https://urait.ru/bcode/ | Mocka: FOpaiir, 2025
559675
JI1.5 |Kapacesa P. b. Bericimast MmaTemaTHKa: JIuHeiHas anreopa, https://e.Janbook.com | Omck: Cu6A/IY, 2019
BEKTOpHas anreOpa, aHaIUTHYECKas /book/149522
reOMETpHs, BBEJICHHE B MAaTEMATHICCKHI
aHanu3, TuddepeHInaIbHOe UCUNCIICHNE
(YHKIMHU OJHOM AEHCTBUTEIBHON
MEPEMEHHOI: yueOHoe TTocodue
JI1.6 | AuxuiioB A. B. Beicmast maTematrka. B 2 wactax. Yacth https://e.lanbook.com | YiesHoBck: Ynl'TV, 2017
1: YueGHOE mocobue /book/165101
JI1.7 | Asxunos A. B. Bricmas matemarnka. B 2 yactax. HacTs https://e.lanbook.com | YnbstHoBcKk: YAl TV, 2017
2: YuebHOe nocobue /book/165102
6.1.2. JlonosHuTeLHAS JUTEPATypa
ABTOpBI, COCTABHTEIH 3arnaBue Ccbuika W3narenbcTBO, rof
JI2.1 |Kamanosa @. P., Bricmas matematuka. O0mias anrepa B https://urait.ru/bcode/ | Mocksa: IOpaiir, 2025

Kamamnos U. A.,
domenko T. H.

3aauax: y4eOHUK JUIst CIO

563750




ABTOpI:I, COCTaBUTEIIN

3arnaBue

Cchuika

I/I3,HaT6J'H>CTBO, rog

2.2

domenko T. H.

Bricmras matematuka. O6rmias anredpa.
OJeMEeHTHI TEH30pHOH anredpsl: y4eOHUK
U MPAKTHKYM U1 CIIO

https://urait.ru/bcode/
563749

Mocksa: FOpaiit, 2025

J12.3

Kapacesa P. b.

Beicmiast MaTeMaTHKa: KpaTHBIE,
KpUBOJIMHEHHBIE, TOBEPXHOCTHBIC
HHTETpabl, 0OLIKHOBCHHBIC
nuddepeHInanbHble ypaBHEHHS: yueOHOe
nocoOue

https://e.lanbook.com
/book/221360

Omck: CubA N, 2021

2.4

Kamapruna H. M.

Briciias marematuka. MccnenoBanue
¢byHKIMU: yueOHO-MeToanuecKoe nocodbue

https://e.lanbook.com
/book/279143

Canxrt-IlerepOypr: CIIGI'YT
uM. M.A. bonu-bpyesuua, 2022

J2.5

Anexcees A. b.,
Gunmunmnosa A. ©.

Bricmrast MatemaTHka. D1€MEHTHI TEOPHH
(yHKUNH OHOM BEIIECTBEHHON

https://e.lanbook.com
/book/279266

Cankr-IlerepOypr: CIIGI'YT
uM. M.A. bonu-bpyesnua, 2022

MIEpEMEHHOM: YIeOHO-METOANIECKOE
mocooue

6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTHn ""UHTepHeTt"

Ol

I'eorebpa : oduimanbsHelil caiit [DnekTpoHHsbIid pecypc]. — Pesxxum mocryma: https://www.geogebra.org

92

Maremarudeckas ceTb : OQUIHAIBHBINA caliT [DNeKTpOHHBIN pecypc]. — Pexum nocryna:

93

[TopTan MaTeMaTHKH : OQHUIHAIBHBIN CalT [ DNEeKTPOHHBIH pecypc]. — PexuM poctyna: https://math.ru

6.3.1 Ilepeyenb NporpaMMHOro obecrneqyeHust

6.3.1.1

O6pa3oBarenbHbiii moprann  Moodle. O6pasoBarenbhbiii moptai JIPTU noctpoeH Ha o0y4arolield BUPTYanbHOM cpesie
Moodle u goctynen no aapecy  https:/www.nopran.aiptu.pd u3 000 TOUKH, UMEIOIIEH MOJKIIOUCHHE K CETH
UnTepner, B ToMm uncie u3 nokansHoi cetu JJPTH. O6pazoBarensusiit noptan JJPTU momxoaut kak miis opraHu3anuu
online- KJIacCOB, TaK U Ul TPaAULMOHHOTrO 00yueHus. [lopran pasnesneH Ha «OTKPBITYI0» (00IIEAOCTYIIHYIO) U
«3aKpPBITYIO» YacTH. J{OCTYII K 3aKPBITOM YacTH OCYLIECTBIISICTCS MOCIE MPEAbsBICHUS IEPCOHATIBHOM Maphl «JIOTHH-
[IapoJIb) NperoaBaTeNeM I CTyICHTOM.

6.3.1.2

1C:IIpeanpusitue 8.0. Kommiekt st 00y4eHHsl B BEICHIMX U CPEAHUX yUEOHBIX 3aBEJICHUSX

6.3.1.3

ABBYY FineReader 8.0 Corporate Edition CucteMa onTHUeCKOro paclo3HaBaHus TEKCTa

63.1.4

STDU Viewer. IIporpamma 1 IpocMOTpa 3JIEKTPOHHBIX JOKYMEHTOB

6.3.1.5

Google Chrome, Opera bpay3ep

6.3.1.6

Windows NT. I'padudeckue, MHTEpaKTUBHbIE, MHOI03aJa4Hble OIIEpaTUBHbIE CUCTEMbI Kopropanuu Microsoft

6.3.1.7

Dr.Web. AHTHBHpPYCHBIEC TPOTPAMMHbBIE TIPOYKThI

6.3.1.8

Microsoft Office. [Tpunoxenus — oQucHBIE peaKTOPbI U PA0OThI C TEKCTOBBIMHU JIOKYMEHTaMH, DJICKTPOHHBIMHU
TabNIUIaMU, YIEKTPOHHBIMH COOOILCHUSIMHU, 0a3aMU JaHHBIX, H300PKCHUSIMH H T.JI.

6.3.1.9

7-zip. ApxuBaTop

6.3.1.10

KOMIIAC-3D 21 Bepcus, nunensus Ha 10 komnbsiotepoB. KOMITAC-3D — 310 poccuiickas IMIIOPTOHE3aBHCUMAst
cUCTEMA TPEXMEPHOI'0 IPOEKTUPOBAHUS, CTaBIIAs CTAHAAPTOM JUIsl ThICAY IPEIIPHUATUH U COTEH ThICAY
npodeccuonanbuelx noab3oBareneil. KOMITAC-3D mupoko UCHoNb3yeTcs A IPOSKTUPOBAHUS U3JIETIUH OCHOBHOIO U
BCIIOMOTaTENbHOTO IIPOU3BOJICTB B TAKUX OTPACIIAX MPOMBIIITIEHHOCTH, KaK MAaIIHHOCTPOEHHE (TPaHCIOPTHOE,
CEeNbCKOXO03IHCTBEHHOE, YHEPTeTHIECKoe, He(hTera3oBoe, XUMHIECKOE H T.1.), IPHOOPOCTpOEHNE, aBUACTPOCHHE,
CyJIOCTPOCHHUE, CTAHKOCTPOEHHE, BATOHOCTPOCHHE, METAJUTYPIHsl, IPOMBILIIEHHOE U TPayKAaHCKOE CTPOUTEIBCTBO, TOBAPbI
HapOIHOTO ITOTPEOICHUS U T. 1.

6.3.2 Ilepeyenb HHGOPMANHOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

DIEKTPOHHO - 00pa30BaTeIbHBII pecypc Ui MHOCTPAHHBIX CTYJICHTOB «Pycckuil kak nHocTpaHHbIi» (Komtekunu:
WznarensctBo «3matoyct». Pycckwmii si3pik. JIuteparypa; UsnatensctBo «Pycckuit si3pik. Kypesny Kommexknms Ne 1. Pyccknit
SI3bIK KaK MHOCTPaHHBINA.) www.ros-edu.ru
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Hanuonanbnas snextponnas 6ubnuorexka (HOb) — sto rocynapcrBeHHas nHGOpMaMoOHHas CUCTEMa, KOTopast
o0beauHsIeT onM(poBaHHbIE POHIBI POCCUHUCKUX OMOIHOTEK, BKIIIOYas KpynHekue ¢penepaibubie 0ndanoreku OI'BY
«Poccuiickas rocynapctBeHHas oudmuoreka» (r. Mocksa) HanponanbsHas a5ieKTpoHHas OMOIMoTeKa
https://venevlib.ru/HanoHaIbHAS-3JICKTPOHHAS-0MOINOTEKA

6.3.2.3

OBC «Pri6oxo3siictBeHHOe oOpa3zoBanue» http:/lib.klgtu.ru/jirbis2/ ®T'BOY BO «KI'TY» (r. Kanmununrpan)
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UCC «KoHcynbTaHT +» - COOepKUT POCCHICKOE H PETHOHATIBHOE 3aKOHOAATEIbCTBO, CYACOHYIO IPAKTUKY, (UHAHCOBBIE U
KaJpOBbI€ KOHCYJIbTAIIMH, KOHCYJIBTAIIMH 1J151 OI0/PKETHBIX OpraHu3aluii, KOMMEHTapHH 3aKOHOAATENLCTBA, (POPMBI
JIOKYMEHTOB, IPOEKThI HOPMATHUBHBIX ITPABOBBIX aKTOB, MEXK/IyHAPOHbIE IPABOBBIE aKThI, IIPABOBbIE aKTHI 10
3paBOOXPAHEHMIO, TEXHUYECKUE HOPMBI U IIPaBUIIA.

6.3.2.5

OBC «lOpaiiTy www.urait.ru BkitouaeT B cedst kaTanor rpuoBaHHBIX yU€OHUKOB 10 COLUAIBHO-OKOHOMUYECKOMY,
TYMaHUTapHOMY U IOPUAMYECKOMY, €CTECTBEHHOHAYYHOMY M TEXHHYECKOMY HarpaBlICHUIM




6.3.2.6 | Lludposoii odpazoBatenbhblil pecypc [PRsmart (35C IPRBOOKSHOP.RU) (Bepcust Ilpemuym) www.iprbookshop.ru
Konrtent OBC IPRbsmart npencrasiieH u3ganusiMu (eiepanbHbIX, PETHOHATBHBIX, By30BCKHUX U3/IaTEIbCTB, HAYYHO-
HCCICA0BATCIbCKUX NHCTUTYTOB, BEAYIINX aBTOPCKUX KOJUICKTUBOB, COACPIKAHNUC KOTOPBIX COOTBETCTBYET Tpe6OBaHI/IﬂM
(enepabHBIX 00Pa30BATENIBHBIX CTAHAAPTOB BBICIIET0, CPEAHETO MPO(ECCHOHAIBHOTO, IOIOIHUTEIEHOTO
npodeccHoHaNBHOTO 00pa3oBanus. Bepcust caiira mist cinaboBuasimmx — www.iprbookshop.ru/special

6.3.2.7 | OBC nznarenncrBa «Jlanb» https://e.lanbook.com. S5C BkitouaeT B cebst Kak 3JIEKTPOHHBIE BEPCHH KHUT U3ATEIIbCTBA
«JIaHb» ¥ APYrUX BeLyNIMX M3ATEIBCTB yUeOHOW JIUTEPATYPhI, TAK U DJIEKTPOHHBIC BEPCHH NEPUOMYECKUX H3IaHUH 1O
€CTECTBEHHBIM, TEXHUYECKHM M 'yMaHHUTapHbIM HayKaMm. [Ipegocrasisier mpaBo A0CTyna K KoJuleKuuu «Enunast
npodeccuoHanbHas 0a3a 3HaHUH U TEXHHYECKHX BY30B» — M3marenbcTBo «JIaHby.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MOAY JIST)

404 YueOHas ayAMTOPHS UL IPOBEACHUS 3aHATHI CEMUHApPCKOTo TUIA (TIpakTuueckue 3ansaTus) Aynuropus Ne 404 na 30

404 YueOHast ayAMTOPHS JUISL IPOBEACHUSI TPYIIIOBBIX M HHIMBHUIYalbHBIX KOHCYIbTalni Aymuropust Ne 404 Ha 30 mocao4HbIX

404 YyeGHast ayuTopHs )i IPOBEICHUS TEKYIIET0 KOHTPOJIS U MPOMeKyTouHoU artectauuu Ayautopus Ne 404 Ha 30

105 YuebHast ayauTopust IUisl CaMOCTOATEIbHON paboThl Aymutopus 105 (KOMIBIOTEPHBIN Kiacc), YKOMITJICKTOBaHHAS
CHCIHATH3HPOBAHHON Me6em,}o Y TEXHHYECKUMH CPEJICTBAMU OOYYCHUS, B TOM amcie OCHaHIGHHI)II/I MEPCOHATBHBIMH

8. METOI[I/I‘{ECKI/IE YKA3AHUA JJISA OBYYAIOIIUXCA IO OCBOEHI/IIO I[I/ICI_[I/IHJII/IHI)I MOAYJIs)

Kosanenko B.H. "Matemaruka" Metonuueckne yka3aHus O IIPAKTHUECKUM padoTaM JUIsl OOYYAIOIIMXCS 10 HAIPaBIICHHUIO
noxrotoBku 05.03.06 Dxonorus u npupogononb3oBanue 16.03.03 XonoauipHast, KpHOT€HHAs TEXHUKA U CUCTEMBbI
xu3Heobecneuenus 19.03.03 IIpoayKThl TUTAHUS KUBOTHOTO MTPOHCXOXKICHHS

35.03.08 Boanblie 6uopecypebl u akBakyiabTypa 38.03.01 Dxonomuka 38.03.07 ToBapoBeneHue [DnekTpoHHbIN pecypc]| — PriOHOE,
2024. Pexxum nocryna: http://mopran.nptu.pd/

Kosanenko B.H. "Maremaruka" Meroauueckie yKa3aHus 10 BBIITOJHEHUIO CAMOCTOSATENILHON paOOThI Il 00YYarOIUXCS 110
HarpasieHuto moarorosku 05.03.06 Dxonorus u npupogononszoBanue 16.03.03 XomoauibHas, KpHOTEHHAS TEXHUKA U CUCTEMBI
sxxusHeobecnieuerus 19.03.03 TIpoayKThl TUTAHKS KHUBOTHOTO poucxoxacHus 35.03.08 BoaHbie 6HOpecypchl 1 aKBaKyJIbTypa
38.03.01 Oxonomuka 38.03.07 ToBapoBeaenue [DnekTpoHHbI pecypc] — PrioHOe, 2024. Pesxxum nocryna: http:/mopran.npru.pd/
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[Tpunoxxenue 1 x pabouyeil mporpamMme TUCIUTLTHHBI

OcobGennoctu peasuzanuu PIIJ] npy HaJIM4YUM B KOHTHHIEHTE 00y4al0NUXCH C OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS MO 3PEHUI0

B YHuBepcuteTe B pamMkax co3gaHus 0e30aprepHOil 00pa3oBaTEIbHON CPEIBI I 00yYaIOIMINXCS ¢ OTPAaHNYCHHBIMHU
BO3MOXKHOCTSIMU 3JIOPOBbS 110 3PEHHIO0 OpPraHW30BaHbl MH()OPMAIMOHHBIC YKa3aTeNd C WCIOIBb30BAHHEM TAaKTHUIBHOTO
mpudTa no cucreme bpaiing. Caiit MHcTUTYTa MMeeT BepCHIO IS CIaO0BUISAIINX.

Peanmzanmst PI1/] MoxeT ocyIecTBIATHCS ¢ UCTIOIB30BAHUEM AUCTAHITMOHHBIX TEXHOJIOTHIA.

Metoanueckrue ykazaHHUs JUISI OOyYaromuXcs MO OCBOCHHIO AMCHUUIUIMHBI (MOXYJS) MOTY OBITh INpEACTaBICHB B
ayauogopmare.

dopma npoBeIeHUs TPOMEKYTOYHOH aTTEeCTAINH 110 AUCIUIUIMHE yCTaHABINBaeTCs it o0ydaromuxcst ¢ OB3 ¢ yaerom
WHIUBUTY ATBHBIX TICUX0(QU3NIECKUX 0COOCHHOCTEH (YCTHO, MUChbMEHHO Ha Oymare, MIChbMEHHO Ha KOMITBIOTEpe, B (hopMe
TECTHPOBAHHUSA U T.IL.).

[Ipu npoBeaeHNN TPOMEKYTOUHOTO KOHTPOJISI 00ydaronieMycs Ipyu HeOOXOAUMOCTH MPEIOCTABISETCS ACCUCTEHT.

[Ipu mpoBeAeHNN MPOMEXYTOUYHOTO W TEKYIIETO KOHTPOJS C HMCIIONB30BAaHHEM ACCHCTHUBHBIX CPEICTB O0yYaromeMmycs
MPEJIOCTABIISETCS IOTIOJIHUTEIBHOE BPEeMs JIJIsl [TOJITOTOBKH OTBETA.

Ocob6ennoctn peasmsanuu PIII npy Hann4Yuy B KOHTHHIeHTe 00y4aIOUINXCSH ¢ OTPAHHMYEHHBIMH BO3MOKHOCTSIMHA
310POBbS 110 CIYXYy

Peanuzauus PII/] MOXKET OCYLIECTBISTBCSA C UCIIOIB30BAHUEM IUCTAHIIMOHHBIX TEXHOJIOTHUM.

[Ipu mpoBeneHWHM mpakTHYECKUX (IT1A0OPATOPHBIX) 3aHATHH MPOU3BOJUTCA IyONMpPOBaHWE 3BYKOBOW CIPaBOYHOMN

nH(pOpMaIN BU3YAITBHOM.

@dopma npoBeIeHNs TPOMEKYTOTHOM aTTECTAINH 110 ANCUUIUIMHE yCTaHaBIMBaeTcs g ooydaromuxcs ¢ OB3 ¢ yaerom

WHIWBUAYaATBHBIX ICUXOQHU3HYECKHX 0cOOeHHOCTEH (YCTHO, TUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIbIOTEpE, B popme

TECTHPOBAHUS H T.II.).

[Ipu mpoBeneHNH MPOMEKYTOYHOTO KOHTPOJISI 00yUaIOMIeMycsl P HEOOXOINMOCTH TPEIOCTABISIETCS ACCHCTEHT.

[Ipu mpoBeaeHNN NMPOMEXYTOUHOTO M TEKYIIEro KOHTPOJIS C HCIOJb30BAHHEM ACCHCTUBHBIX CPEACTB O0YyYaromeMycs

MPEAOCTABISAETCS AOMOJIHUTEIBLHOE BpeMs ISl HOATOTOBKH OTBETA.

Ocob6ennoctu peanusanuu PIL npu Hanuyuy B KOHTHHTeHTe 00Y4YAIOIIUXCS € OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbSl, MMEIOIINX HAPYLIEHHUs ONIOPHO-ABUIATEJbLHOI0 aNNapaTa

B HHcTuTyTe B paMkax co3maHus 6e30apbepHOil 00pa3oBaTenbHON cpelsl A 00ydaromuXxcs ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSMH 37I0POBbSI, UMEIOIINX HAPYIICHUSI OMOPHO-ABUTATEIBHOTO alapara, KOpIyca, B KOTOPBIX pealn3yercs
oOpa3oBarebHasi JEATEIBHOCTh, YKOMIUIEKTOBaHBl HEOOXOAWMBIM 000pyJOBaHHEM JUIsl OOJIETYeHHs JOCTyla B
ayJIUTOPHH U 00CITYKHBAIOIIKE IIOMELICHUS.
Peanuzanus PII/] MOXKeT OCyIIECTBISITHCS C UCTIOIB30BAHUEM JIUCTAHITMOHHBIX TEXHOJIOTHUM.
[Mpr mpoBeneHMH TpPaKTHUECKUX (JaOOpAaTOPHBIX) 3aHATHH OOECIeYMBacTCS BO3MOXXHOCTH OCBOCHHUSI MPAKTHUECKUX
HaBBIKOB oOydatomumcs ¢ OB3 ¢ yueToM ero HHIMBUILYaIbHBIX (PH3MYECKHX BO3ZMOKHOCTEH.
dopma npoBeaeHNsI IPOMEXYTOYHOM aTTecTaluy M0 JUCLUIUIMHE yCTaHaBIUBaeTcs A ooydaromuxcs ¢ OB3 ¢ yuetom
WHANBHTy aTbHBIX TICUXO(U3NIECKIX 0COOEHHOCTEH (YCTHO, MUCHMEHHO Ha OyMare, MICHbMEHHO Ha KOMIIBIOTEpE, B popme
TECTHUPOBAHUS U T.II.).
[Ipu npoBeneHNN NPOMEKYTOUHOTO KOHTPOJISL 00ydaroeMycs Ipyu HEOOXOANMMOCTH NPEIOCTABIISIETCS ACCUCTEHT.



