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1. HEJIM U 3AJJAYHU OCBOEHM S TUCIUIIJIMHBI MOOYJIS)
1.1. leassMu 0CBOECHHUS AW CIIUILIAHBI

]_ICJ'IBIO HU3Yy4YCHUA OUCHUIIINHBI «MaremaTuka» SBIISICTCSI OCBOCHHE HCO6XOI[I/IMOFO
MAaTeMaTU4YCCKOro arrmapara, ¢ I[IOMOIIBIO KOTOPOro pa3pa6aTLIBaIOTC$I H HCCICAYIOTCA
TEOPCTUUECCKHUE U SKCIICPUMCHTAJIbHBIEC MOJCIN 00BEKTOB HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH.

1.2. 3agauu ocBOeHHUSA U CIHUIIIINHBI

- pa3BUTHE HABBIKOB MaTEMATHYECKOTO MBIIIJICHUS CTYICHTOB;

- OBJIaJICHUE METOJIOB UCCIIEOBAHUS U PEIICHUs] MaTeMaTUUYECKUX 3a/1a4;

- BBIpA0OTKA y CTYACHTOB YMEHHSI CAMOCTOSITEIILHO PACIIUPATH CBOM MaTEMaTUYECKHE
3HAHUS;

- pa3BUTHE HABBIKOB UCIIOIb30BAHMS MAaTEMaTHYECKUX METOJIOB U OCHOB
MaTEeMaTU4YeCKOro MOJICTUPOBAHUS B IPAKTUYECKOMN ACSATEIHHOCTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOT'PAMMBI

VYyebnas nucuurumaa «MaTeMaTrukay BKIIOYEHA B 00s3aTEIbHBIN MTepEeYeHb JUCIIUILIUH
B pamkax 6a3oBoii yactu bioka 1, ycranosinennoro ®@I'OC BO, u siBnsieTcst 00s3aTenbHON AJs
BCeX Mpoduiel HampaBIeHUS TIOIOTOBKH.

JucuunnuHa 6a3upyercs Ha CIeAYIOIUX TucHuIuinHax: «MaTtematukay, «Anredpa u
Hayayia aHanuza», «I'eomeTpus» B 00bEME Kypca CpeHEl IIKOJIbI.

Jucuunnuna «MaremaTtrkay sBIsSeTCs OCHOBONOJAratouIeH i U3y4eHuUs CIAEAYIOINX
nucuuninH: OuHaHCOBbIN yueT, ODMHAHCOBBIM MEHEKMEHT U Ap.

3. KOMIIETEHIIMU OBYYAIOLIEI'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCHUTIJIMHBI (MO Y JISI)

[Iponecc n3yueHust TUCIUILIMHBI (MOIYs1) «MaTemaTrukay HarpaBieH Ha
dbopmupoBaHue 31eMeHTOB obiienpodeccruonanbHoit komnereniu OIIK-1 B cooTBeTcTBUM €
OIIOIT BO mno nanpasienuto noarotosku (creruansHoct) 38.03.02 «MenemKMeHT»

Taoauya 1- Dopmuposanue komnemenyuil oucyuniunamu (ounasn popma)

Haumenoeanue
oucyuniun, opmupyroujux
KoMnemenyuio
COBMECHO

Cemecmpul, hopmuposanus Komnemenyuli OUCYUNTUHAMU

OIIK-1

-

N
w

4 5 6 7

OCHOBBI PdKOHOMHYECKHUX
suHanmii(b1.5.2)

<

Marematuka (b1.B.5)

AN

®dunancossiii yuet(b1.5.11)

<

VYpasieHueckue
pemrennsi(b1.5.13)

Teopus opraumsanui(b1.5.15)

VYrpaBneHue 4eI0BeUeCKUMU
pecypcamu (51.5.17)

DuUHAHCOBBII
menekMeHT(651.5.18)

[IpousBoCcTBEHHBIN
menemxkMeHT(b1.5.21)

busnec-nnanuposanue(b1.5.26)

Taiim-menemxment(b1.5.14)

AN

Brmonnenne n 3amura BKP

(B3.]1.1)




Taonuua la- @Dopmuposanue Komnemenyuil OucyunIUHaAMu (04HO-3a04Han opma)

Haumenosanue
OUCUUNTIUH,
dopmupyrouux
KoMnemenyuio
COBMECHIHO

Cemecmpot, hopmuposanus KomnemeHyuil OuCYUnIUHaAMU

OIIK-1

10

OCHOBBI
SKOHOMHMYECKHUX
snannii(b1.5.2)

Marematuka (b1.B.5)

DduHaHCOBBIN
yuer(b1.5.11)

VipaBieHUYeCKHE
petrennsi(b1.5.13)

Teopus
opraum3aruu(b1.5.15)

VYpasnenue
YeJIOBEUYECKIMHU
pecypcamu (b1.5.17)

®urHaHCOBBIN
merekMenT(b1.5.18)

IIpou3BoACTBEHHBIH
meremkMenT(b1.5.21)

busnec-
manuposanne(b1.5.26)

Taiim-
menepkment(b1.5.14)

BrimosHeHnue u 3amura
BKP

(B3.]1.1)




4, IEPEYEHDb IIVTIAHUPYEMBbIX PE3YJIBTATOB OBYYEHUSA IO AUCHUIIJIMHE, COOTHECEHHBIX C
INVIAHUPYEMBIMU PE3YJIbTATAMU OCBOEHMUS OIl
Taonuya 2- Ilepeuens naanupyemuix pe3yiomanos 00yuenus no OUCyuniIune, COOMHEeCeHHbIX ¢ NJAAHUPYEMbIMU PE3YIbMAmMaMU 0C60eHU

Koa u HauMeHOBaHHEe

OueHoYHBIE CPeICTBA

Koa n
HHIHKATOPA .
HaUMeHOBaHUeE TOCTHIACHHSI I[lnanupyemsble pe3yabTaThl 00y4eHHs M0 JUCHUIINHE Texyuiero ITpome:kyTOUHOM
KOMIIeTeHI[U U KOHTPOJIA aTrecTauuu
KOMIIETEHIIMH
OIIK-1. HOIIK-1.1. Hcnons3yer | 3HATh: YmMertb: Baanern: - Koutponsnsle | - Bonpocs! 1
CrnocoOeH pemarth | 3HaHUS SKOHOMHYECKOIH, BOIIPOCHI 1O | PK3aMeHa
MPO(eCCHOHANBHBIE | OpraHM3aLIOHHO | OTACJIBHBIC | = HPUMCHATE | - OTACIBHBIMH | 1eqpeTHyECKOMY
. . | TIOHSATHS U METOMBI | MAaTEeMaTHUYCCKHE MPHUHIUTIAMH
3aJa4M Ha OCHOBC | yrpapieHYecKoll TeopHii A PHHIL MaTepHay
i . | HCIoIB3yeMoro METO/bI B PEIICHUH | MATEMATUYCCKUX -
3HaHUH (wa | 5 NpoheccHORANBHOI Y )i\ p ° 3amaHus K
MaTEeMaTHYeCKOr0 | CTAaHIAPTHBIX 33/1a4 | pacCyXICHUH  u
MIPOMEKYTOYHOM eSTETBHOCTH. Aap I pacCyxn NUCbMEHHBIM
YpPOBHE) anmapara Ui | Ha OCHOBE | MaTeMaTHYECKUX KOHTPOJbHBIM
SKOHOMMHYECKOMH, HOIIK-1.2. HCIIOJIb30BaHUS HCIIOJIL30BaHUS JIOKA3aTeNbCTB sl | paboTam o
OPraHM3aLMOHHON | OCyIIecTBIsIeT COBPEMEHHBIX COBPEMEHHBIX pasneiam
7| HCIOIb30BaHUA -
¥ yIPaBJICHYECKOH | 0CTAHOBKY METOJIOB METO/10B 06paGoTKH TectupoBanue
. ., COBPEMEHHBIX

TEOpUHU poheCCUOHATBHBIX 06pabOTKH ENOBOIl | He10BOit MeT]z),Z[OB g(r) I}))&?»I[CJ‘I&M,

safad, B TOM  |HCIC | yyhopmanuy. uapopMalMy  Ha

CBS3aHHBIX c obpadoTku

. OCHOBE CITOBO
OTTHMHAIICH UCIIOJIb30BaHMUS .
NMesTeTbHOCTH  O00BEKTa s uHboOpMaMK  HA
JTMYHBIX

YOPABJIEHUS, HCIIONb3YS p OCHOBC

KaTeropualibHbIN armapar MaTeMaTHICCKHUX UCII0JIb30BAHUS

YKOHOMITIECKOIH, HUHCTPYMEHTOB. PasIMIHBIX

OpraHW3aLMOHHOf - MaTeMAaTHUYECKUX

YIpaBIEHYECKON HayK. MHCTPYMCHTOB..




5. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHBI

5.1 PacnipeesieHue TPyI10€MKOCTH JUCHUIJIMHBI 10 BUAAM PadoT 1Mo ceMecTpam

OO0mass TpynoEMKOCTh JUCHUIUIMHBI COCTaBIIseT 6 3adeTHhIX enuHUI, 216 wdaca,

pacinpeaciCHuc 4acoB 110 BUAaM pa60T CEMCCTpaM IpPCACTABJICHO B Ta6J'II/II_Ie 3.

Taonuya 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM O ceMecmpPam

Buna yueOHoii padoThl

Bcero
4yacos
1 cemectp (0u.,
04.3204. (popmbI)

C areMeHTaMu

®opMaT U3yYeHHus IUCHUIIHHbI AIIEKTPOHHOTO
00y4YeHHS
OO0mast Tpy10€MKOCTb TUCLUIIMHBI 110 Y4€OHOMY IUIaHy 216
1. KonrakTHas padora: 75
1.1. AyaurTopHasi paGoTa, B TOM 4HcJie: 68
3aHATHUS JeKIMOHHOTOo THMa (JI) 34
3aHaTUA cemuHapckoro tuna (I13-cemunapspl, mpakTHYECKHUE 3aHITUS U 34
71p)
nabopaTtopHbie paboTs (JIP) -
1.2. BHeayauTOpHAasi, B TOM 4HcCJIe 7
PI'P xoHcynbTanus 1
TEKYLUI KOHTPOJIb, KOHCYJIbTALMH 110 TUCIHUIIIIMHE 4
KOHTaKTHas paboTa Ha npoMekyTodHoM KoHTpouse (KPA) 2
2. Camocrositesasnasi padora (CPC) 87
pedepat/acce (moaroroBka) -
pacuétHo-rpapuueckas padora (PI'P) (moaroroska) 11
KOHTpOJIbHAs paboTa -
kypcoBas pabora/mpoext (KP/KII) (moaroroska) -
CaMOCTOATCIIbHOC U3YUYCHUC PA3JACIIOB, CAMOIIOATIOTOBKA (npopaGOTKa n
MMOBTOPCHUC JICKIIMOHHOTO MaT€pruajia U MaT€pHrajia y‘le6HI/IKOB n y‘le6HBIX 76
MOocoOMiA, TOATOTOBKA K TAOOPAaTOPHBIM U MPAKTUYECKUM 3aHATHAM,
KOJIJIOKBUYM U T.,Z[.)
IHoaroroBka K 3Kk3aMeHy (KOHTPOJIb) 54




5.2. Coep:xaHue IMCUUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tabnuya 4 - Cooeprrcanue oucyuniunsvl, CmpyKmypupoeanHoe no memam

Buabl yueoHoi padoTsl

IInannpyemsie
Py KonrakTHas
KOHTPOJIUpyeMBbIe
( posupy ) paGora =z HanMeHoBaHMe
Pe3yJIbTaThI =
° ° 2 =2 HCHO0JIb3YeMBIX AKTUBHBIX H
OCBOEHHSI: 3 Z ol =l e &£
] HHTE€PAKTHBHBIX
xox YK: OTIK: TIK HaumeHoBaHUe pa3aeoB, TeM g z SIESlERX Bux CPC ep
> i < | xlE& gl ge? 06pa3oBaTebHbIX
M HHIHKATOPbI =S |E2|ES|SES .12
= |&S5|EE|S8% TEXHOJIOTHi
JOCTHKEHHUSI £ 18 2 Bl Z e
KOMIeTeHIuii S8 = =80 =
1 CEMECTP
Pa3nen 1 Marpuiipl 1 onpeeuTeTn
Beenenne (3HaueHHe Kypca MaTeMaTHKH
B IpO(eCCHOHANIBHOM MOATOTOBKE 1
npodeccroHaNbHOI NesTeNLHOCTH. )
Tema 1.1 Onpenenurenu BTOPOro u MOArOTOBKA K JIEKI[UAM
OIIK-1 TpeTBerO HOpHI[KOB, ux CBOﬁCTBa. 1 1 ) MOATOTOBKA K MPAKTUYCCKUM 3aHATUAM
HMOIIK-1.1 Omnpenenureny n-ro NOpsAKa U METOMBI [7.31] eLearning Server 4G DUOC HI'TY
HOIK-2.1 VX BBIYUCIICHHUSL. https://edu.nntu.ru/lesson/list/index/subject_id
Tema 1.2 Marpuipl 1 onepanuu Hajl /1120
IOATOTOBKA K JICKIIUAM
Humu. OOpatHas matpuna. Pemenne A 5
i p 1 2 4 MO/IFOTOBKA K MPAKTUYECKUM 3aHSATUSIM
MaTpUYHBIX ypaBHEHHN. PaHr MaTpuibl [7.3.]
Y METO/IbI €0 OTIPECIICHUSL.
Hroro no 1 pazneny 3 3 6
Pa3znen 2 O0mas Teopust CUCTEM JIMHEHHBIX aNreOpandeckuX ypaBHEHUH
Tema 2.1 Pemenue cuctem JIMHEHHBIX
< IIOATrO0TOBKA K JICKIIUAM .
OIIK-1 QIrCOPAMIECKHX YPaBHEHHIE MATPHIHLIM 2 2 4 MOATOTOBKA K IIPAKTUYECKUM 3aHATUAM eLearning Server 4G SUOC HI'TY
NOIIK-1.1 cniocobom, merogom Kpamepa, MmeTogom [7.3.2] https://edu.nntu.ru/lesson/list/index/subject_id
HNOIIK-2.1 Taycca /1120
Tema 2.2 VccrenoBanue npou3BOIBHBIX 1 1 ) IOATOTOBKA K JICKLHSIM
CHUCTEM HHHeﬁHBIX aﬂFe6paI/IquKHX TMOATOTOBKA K MPAKTUYCCKUM 3aHATUAM



https://edu.nntu.ru/lesson/list/index/subject_id/1120
https://edu.nntu.ru/lesson/list/index/subject_id/1120
https://edu.nntu.ru/lesson/list/index/subject_id/1120
https://edu.nntu.ru/lesson/list/index/subject_id/1120

Bunel yueonoi padoTsl

IInannpyemsbie
py KonTakrHasn
KOHTPOJIHpPYeMbIe
( POHpY ) padora g8 HaumenoBanue
pe3yabTaThI I~
° ° 2 =9 HCIIO0JIb3yeMbIX AKTHBHBIX H
OCBOEHHSI: ) 2ol =l 3=
& HHTEPAKTHBHBIX
o1 VK: OIIK: TIK HanmeHoBaHue pa3aesioB, TeM g E. s CRE =R =S Buxg CPC P
’ ’ S |2 2Fe2F 00pa30BaTeNbHBIX
H HHIHKATOPBI = S2|EE| 2 & o L12
= el BEHlI S oY TEXHOJIOT Ui
JOCTHKEHUST £ 18 2 g § =
KOMIeTeHIHii = s é‘ 5| © =
ypaBHeHuid. Teopema Kporekepa - [7.3.2]
Kanennu. OaHOpOHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHU I
Hroro no 2 pazneny 3 3 6
Pa3nen 3 DiieMeHTbI BEKTOPHOI aJIredpbl
Tema 3.1 CructeMbl KOOpIWHAT Ha eLearning Server 4G DUOC HI'TY
IPSAMOH, INIOCKOCTH U B IIPOCTPAHCTBE. https://edu.nntu.ru/lesson/list/index/subject id
p pocTp
o IIOATrOTOBKA K JICKIIUAM
BekTops! 1 TMHEHHBIE OTIepalluil Hal A 1 /1120
I 1 1 2 MOJITOTOBKA K MPAKTUYECKUM 3aHSATUSIM
HuMH. [Ipoekiys BeKTopa Ha OCh H €€
. Lpoedl p [7.3.3]
cBoiicTBa. Hampasnsironye KOCUHYCHI 1
JUTHA BEKTOpA.
OIK-1 Tema 3.2 CkanspHoe, BEKTOpHOE,
HOIIK-1.1 CMEIIaHHOE MPOU3BEIEHUE BEKTOPOB. E[;gr;)]msxa K JICKIIIM
HOIK-2.1 IIpumeHeHue cKalsipHOro, BEKTOPHOTO U 1 1 2 o
MOATOTOBKA K IMPAKTUYECKUM 3aHATUAM
CMEIIAHHOTO MMPOU3BEJICHNUS B PEIICHUH [7.3.3]
MPUKIIAHBIX 32149
Tema 3.3 CmeliaHHOE IPOU3BEICHUE
Tpex BeKTopoB. [Ipumenenne ?;grg]m“a K HCKIYAM
CKaJISIPHOT'O, BEKTOPHOT'O ¥ CMEUIAHHOI'O 1 1 2 -
TMOATOTOBKA K IMPAKTUYCCKUM 3aHATUAM
MPOM3BEACHUS B PCIICHUN PUKIATHBIX [7.3.3]
3a71a4
[MoaroroBka K TECTHPOBAHMIO 1O 2
pa3aenam 1-3
Hroro no 3 pasnery 3 3 8
OIIK-1 Pa3gen 4 DneMeHTHI aHATUTUYECKON TEOMETPHU



https://edu.nntu.ru/lesson/list/index/subject_id/1120
https://edu.nntu.ru/lesson/list/index/subject_id/1120

Bunel yueonoi padoTsl
Ilnanupyemble
KonrakTHas
(xouTpoaupyemvic) padora g 8 HaumenoBanue
pe3yabTaThI -
° ° 2 5 2 HCHOJIb3YeMbIX AKTHBHBIX H
OCBOEHMSI: HaiMeHOBANNE DA3IEIOB. Te g |2g|Eg|sx~F Bux CPC HHTEPAKTUBHBIX
HMEHOBAHU JIOB, TEM & = 2
ko1 YK; OTIK; TIK pa3ieios, S ZEE|EF|ERR Y
S |2 2Fe2F 00pa30BaTeNbHBIX
U MHAHKATOPbI = |SEA|EE| 280 .12
= el BEHlI S oY TEXHOJIOT Ui
JOCTUKEHUSI Z S| % B 2
) O & g- 5 R <
KOMIeTeHIHii = Rl O =
HNOIIK-1.1 Tema 4.1 YpaBHeHus TUHUN HA eLearning Server 4G SUOC HI'TY
MOIIK-2.1 MI0CKOCTH. Pasnmndmsie GopMbl F;Z‘;f;]o“a K ICKIAM https://edu.nntu.ru/lesson/list/index/subject_id
ypaBHEHHS IPSIMO Ha IUIOCKOCTH. YTOJ 1 1 2 - /1120
TMOATOTOBKA K MPAKTUYECKUM 3aHATUAM
MeXxay npsMbIMU. PaccrosiHue oT Touku [7.3.3]
JI0 TIpsIMOM
Tema 4.2 YpaBHEHHS IUIOCKOCTH U eLearning Server 4G DUOC HI'TY
OPSIMOM B IPOCTPAHCTBE. YTOI MEXKIY IIOJIFOTOBKA K JICKIIHSIM https://edu.nntu.ru/lesson/list/index/subject_id
TUTOCKOCTSIMH, YTOJ MEXKITy TIPSIMBIMH, 1 1 ) [7.3.17] /1120
erH MC)KI[y ]'[pﬂMof/lI " IIJIOCKOCTB. TMOATOTOBKA K MPAKTUYECKUM 3aHATUAM
B3auMHOe pacronoxeHue NpsAaMoit 1 [7.3.3]
TIOCKOCTH.
Hroro no 4 pasneny 2 12 4
PI'P 1- 4 pa3pnena:
6
Pa3nen 5 Beenenne B MaTeMaTHUECKHI aHAIIHA3
Tema 5.1 MHOX€ECTBO BEIIECTBEHHBIX eLearning Server 4G BUOC HI'TY
OTIK-1 gucen. Oynxums. Yucmosas https://edu.nntu.ru/subject/course/index/subjec
OIIK-1 MOCJIEIOBATENILHOCTD U €€ MpPEJIE. I[I;)ngfg]oBKa e t id/1120/course id/2055
I/IOHK-ll CymeCTBOBaHHe Hpeﬂena MOHOTOHHOﬁ ! ! 2 l'lO. l‘"OTOBKa K MPAKTUYECCKHUM 3aHATUAM
HOIK-2.1 OrpaHHYCHHOM I0CIIEeA0BATEIBHOCTH. [7 );le, 4] P
BeckoHe4HO Malible U GECKOHEYHO
OombLIKE MOCIIEI0BATEILHOCTH.
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Bunel yueonoi padoTsl

IInanupyemsie Konraxrnas
(koHTpo.THpyeMEIe) pabora g 8 HaunmenoBanue
PEsyJIpTATRL ° ° ZE 9 HCHO0JIb3YeMbIX AKTHBHBIX U
OCBOCHII: HaumeHoBaHHe Pa3/leioB, TeM 8 |23 E8 E qéa % Bux CPC HHTEPAKTHBHLIX
kon YK; OIIK; ITK ¢ & | g AR-R ) 00pa3oBaTeIbHBIX
= - R =
H HHIHKATOPBI = Sé|E =3 & ?3 L12
JOCTHIKEHUST g &3 c% Bl & l§ = TeXHOJOTHH
KOMIeTeHIHii = E & é‘ SO &
Tema 5.2 [Ipenen GpyHKINH B TOUKE.
OnHocropoHHue npenensl. CBoHcTBa
KOHEYHBIX NPe/IesIOB (DYHKIIHIA. MOATOTOBKA K JICKIIHSIM
BeckoHeuHO-Malble 1 6eCKOHEYHO- 1 1 5 [7.3.10]
Gonpive Gynknuu. HekoTopsie MOATOTOBKA K MPAKTHYECKUM 3aHATHAM
3aMeyareNnbHble Ipeelbl U CIeACTBUS [7.3.4]
13 HuX. CpaBHEHHE OECKOHEYHO MaJbIX
(hyHKIHA.
Tema 5.3 HenpepbIBHOCTh (hYHKIMU B ITOJrOTOBKA K JIEKITHAM
TOUKE U ee cBoicTBa. TOYKHM pa3pbiBa U 1 1 2 [7.1.10]
ux kinaccupukanus. CBoWcTBa QYHKITHIA MOArOTOBKA K IPAaKTHYECKUM 3aHATUAM
HENpephIBHLIX HA OTPE3Ke. [7.3.4]
HToro no 5 pazneay 3 10 6
Paznen 6 [luddhepenipanbHoe HeUUCacHIE GYHKIIUH OTHOM JCWCTBUTEIBHOMN MEPeMEHHOM
Tema 6.1 3amaun, IPUBOISIIUE K elLearning Server 4G DUOC HI'TY
MOHSITUIO MPOU3BOIHOM. OOIIHIA MOAXOT https://edu.nntu.ru/subject/course/index/subject
K PELICHHUIO 33129 MEXAHUKH. id/1120/course id/2055
Onpenenenue Npou3BOIHOM, ee OATOTOBKA K JICKITHAM
OIIK-1 T€OMETPUYECKUI U MEXaHUYECKUI » ’ 4 [7.3.11]
HMOIIK-1.1 cmeici. IIpon3BomHas OT OCHOBHBIX HOJrOTOBKA K MPAKTHECKUM 3aHATHAM
MOIIK-2.1 sneMeHTapHBIX HyHKIMH. OCHOBHBIE [7.3.5]
npasmia A hepeHINpOBaHMS
¢yaxauit. Jlorapudmrdeckoe 1 HeIBHOE
muddepeHnrpoBaHue (HyHKIUH.
Tema 6.2 [Ipon3BoTHBIE BRICIINX 5 9 4 [OArOTOBKA K JIEKIHSIM

nopsiikoB. Juddepennnan Gyaxnun B

[7.3.11]
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M MHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
pabora g 8 HaunmenoBanue
o ° E E 9 HCHO0JIb3YeMbIX AKTHBHBIX U
HaumeHOBaHHE Pa3Ie/ioB, TeM § 2 § g § E E‘ i Bux CPC MHTEePAKTHBHBIX

5 E‘ SEE IR = 00pa30BaTeNbHBIX

S |85|E E|85C TexHoOrHii >

£ 8S|52| 3%

5 |S&|Z2E|C2
TOYKEC U €TI0 CBOﬁCTBa. HpI/IMeHeHI/Ie TMOATOTOBKA K MPAKTUYECKUM 3aHATUAM
nuddepennuana B OpUOIIKEHHBIX [7.3.5]
BBIYHCIICHHUAX
Tema 6.3 [TuddepeHuunaisl BRICIIHX
nopsakos. luddepenHurpoanue ?;ngflT]OBKa K JICKIMAM
?WKHHﬁgaﬂaHHI’;X HapaM;TqueCKH. 2 2 4 l'[O-Z[l-"OTOBKa K IMPAaKTUYCCKUM 3aHATHAM

eopema Pepma. Teopems! Poms,
Jlarpanxa, Komu, ux npumenenue (7321
Tema 6.4 ®opmyna Teitnopa ¢
OCTaTOYHBIM YJICHOM B (hopme ?;grﬂ]o“a K ICKIAM
Jlarpanska. [IpencraBineHrne HEKOTOPBIX 2 2 4 o
(ysxumii 1o dopye Teiinopa. E[;J;FQ]TOBKa K MPaKTHYECKUM 3aHATHAM
IIpasuiio Jlonurans. -
Tema 6.5 YcinoBusi MOHOTOHHOCTH eLearning Server 4G 3UOC HI'TY
(hyHKIHA. DKCTpeMyM, HEOOXOAUMOE U ITOJIFOTOBKA K JIEKIIUAM https://edu.nntu.ru/subject/course/index/subject
JIOCTaTOYHBIE YCJIOBUS CYLLECTBOBAHUS 1 1 ) [7.3.11] id/1120/course id/2055
3KCTpeMyMa B TOYKE. HaI/I6OJ'ILH_II/Ie " TMOATOTOBKA K MMPAKTUYECKUM 3aHATUAM
HAMMEHbILNE 3HAYEHUS (PYHKLUK HA [7.3.5]
OTpe3Ke.
Tema 6.6 BeimykitocTs ¥ BOTHYTOCTb TOJTOTOBKA K JIEKIIHAM
KPHUBOH, TOYKK Tiepernda. ACHMITOTHI 1 1 ’ [7.3.11]
KpuBo#. OOImas cxema UccieIoBaHus MIOJIrOTOBKA K TIPAKTHYECKUM 3aHATHIM
(yHKUMM U TOCTpOEHHUE rpadHKa. [7.3.5]
8 16

Hroro no 6 pasnery
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Bunel yueonoi padoTsl

Txanupyempie KonrakTHas
(xouTpoaupyemvic) padora g 8 HaumenoBanue
pe3yabTaThI =
° ° 2 =9 HCIIO0JIb3yeMbIX AKTHBHBIX H
OCBOCHIL: HaumeHoBaHHE pa3aesioB, Te s 22| EE|ERT Bug CPC HHTCPAKTHUBHBIX
HMEHOBAHHU 71eJ10B, TEM ®| % E > e u
xon VK; OTK; MK P ) = EFI§5| 55 A
£ |82 2B & i 00pa30BaTeJbHBIX
U HHIAKATOPbI = |EA|E=SI2EC0 .12
= el BEHlI S oY TEXHOJIOT Ui
JIOCTHIKEHUS 2 Se| % E| 2 ©
x = |[§&l&c|l0 &
KOMIIeTeH Mt = =
Pasnesn 7. ®yHKIUM HECKOJIbKUX NePeMEHHbIX
Tema 7.1 [onsitue GpyHKIMM OBYX [IOArOTOBKA K JICKLUSIM eLearning Server 4G 3UOC HI'TY
HE3aBUCHUMBIX MlepeMeHHbIX. CIOCOObI [7.3.13] https://edu.nntu.ru/subject/course/index/subject
3ananus QpyHkiua. O0nacTh MIOArOTOBKA K MPAKTUYECKUM 3aHATUIM id/1120/course id/2055
1 1 2
onpenenenud. Jlunuu yposas. [Ipenen. [7.3.7]
HenpepsisHOoCTs. [ToHATHE QyHKINH
HECKOJBKIX EPEMCHHBIX.
J— Tema 7.2 YacTHble NPOU3BOIHBIE
HOTK-1 1 (hyHKIHI IBYX U OoJiee epeMeHHBIX. OJIFOTOBKA K JIEKIIUAM
HOTK-2.1 YacTHble IPOU3BOIHBIE CIOXKHON U 1 1 5 [7.3.13]
HESIBHO 3a1aHHON (DYHKIIHH. MOJTOTOBKA K TIPAKTHIECKUM 3aHATHSIM
[Ipou3BOHbIE BHICIIHX IIOPSIKOB. [7.3.7]
[Monuelit 1 yacTHbIe TUddepeHrasb.
Tema 7.3 Dxcrpemym QyHKUMH ABYX MOATOTOBKA K JIEKIIUSIM
MEPEMEHHBIX. Y CIIOBHBIA HKCTPEMYM 1 1 ’ [7.3.13]
(I)yHK]_II/II/I I[ByX HepeMeHHLIX TMOATOTOBKA K MPAKTUYECKUM 3aHATUAM
[7.3.7]
IMoaroTroBKa K TECTHPOBAHMIO MO TeMe
Hroro no 7 pasnpeny 3 3
Pa3aen 8. MaTerpansHOe HcUucaeHne QYHKIUN OJHOM epeMeHHOMH
OIIK-1 Tema 8.1 [epBoobpasHas, TOJTOTOBKA K JIEKIUAM ]
WOTIK-1.1 . [7.3.12] eLearning Server 4G DQUOC HI'TY
' HEOTIPSACICHHIN HITTETpatl 1 €10 - https://edu.nntu.ru/subject/course/index/subjec
HOIIK-2.1 cBoiictBa. TaGuIHLa OCHOBHBIX (OpMyII 2 2 4 MOArOTOBKA K MIPAKTHYECKUM 3aHITUAM ps: S J : l
[7.3.6] t id/1120/course_id/2055
MHTETrpUpoBaHus. IHTerpupoBaHue 1o
YacTsIM U [IOJICTAHOBKOM.
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Bunel yueonoi padoTsl

Ilnanupyemble
py KonrakTHas
KOHTPOJHpYeMbIe
( POHpY ) padora g8 HaumenoBanue
pe3yabTaThI =
° © 2 E 9 HCIIO0JIb3yeMbIX AKTHBHBIX H
O0CBOCHUS: © Zol=o|l 3 &F
. . HanmeHoBaHue pa3aesioB, TeM = E S| 2 EE > o Bua CPC HHTEPAKTHUBHBIX
kox YK; OIIK; ITIK 27| 2 S50
S |82 s 00pa30BaTelbHBIX
H HHIHKATOPBI = S2|EE| 2 & o L12
= el BEHlI S oY TEXHOJIOT Ui
JOCTHKEHUST £ 18 2 g § =
KOMIeTeHIHii = s é‘ 5| © =
IIOArOTOBKA K JICKIIUAM
Tema 8.2 UnTerpupoBanue ) ) 4 [7.3.12]
paHI/IOHaHLHLIX I[p06eﬁ TNOATOTOBKA K MPAKTUYCCKUM 3aHATUAM
[7.3.6]
Tema 8.3 VHTerpupoBanue npocTermmx [OATOTOBKA K JICKIIUSIM
anre6pandecKuX UPPAHOHATBHOCTEH. ) ) A [7.3.12)
Wnrerpuposanne auddepeHIHatbHOro MOArOTOBKA K IPAKTHYECKUM 3aHATUAM
6 [7.3.6]
HHOMA.
IMoaroroBka Kk TecTHpPOBaHUIO MO § 6
pasnenay
HToro no 8 pazneny 6 6 18
PI'P no ocBoenuio 5-8 pasnenos: 5
OIIK-1 Pa3znes 9 DnemMeHTH! TEOpHU BEPOSTHOCTEH
HOIIK-1.1 Tema 9.1. OCHOBHBIC MOHATHS 1 1 1 2 [OArOTOBKA K JIEKLHSIM eLearning Server 4G DUOC HI'TY
HOIK-2.1 TEOpEeMbI TCOPHUH BepOﬂTHOCTeﬁ. NOATOTOBKA K MPAKTUYCCKUM 3aHATHAM https://edu.nntu.ru/subject/course/inde
CoObITHs ¥ AEHCTBHSA HAl HUMA. [7.3.14]c3-7 x/subject id/1120/course id/2055
Kiaccuueckoe, reomeTprudeckoe u
CTaTUCTHYECCKOE OIPECIICHHS
BEPOSITHOCTH. Y CJIOBHAsI BEPOSITHOCTb.
Tema 9.2 TeopeMbl 0 BEPOSITHOCTH 2 2 2 IO/ArOTOBKA K JICKLHSIM
CyMMBI u HpOI/I3BelleHI/I5[ CO6BITHﬁ. TMOATOTOBKA K IMPAKTUYCCKUM 3aHATUAM
®opMyJia IOJTHONW BEPOATHOCTH. [7.3.14] ¢ 8-15
®opmyna baifeca.
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Bunel yueonoi padoTsl

IInannpyemsbie
py KonTakrHasn
KOHTPOJIHpYEMbIe
( POHpY ) padora g8 HaumenoBanue
pe3yJbTaThl = =
° © 2z HCI0JIb3YeMBbIX AKTUBHBIX H
OCBOCHHL: H 2 22|28 S & & Bux CPC HHTEePAKTUBHBIX
aMMEHOBAaHHE PA3IEI0B, TEM ®| ¥ IS H
xon VK; OTK; MK P ) = EFI§5| 55 A
S |82 Fd| 8k 00pa30BaTeNbLHBIX
H HHIHKATOPBI = S2|EE| 2 & o L12
= el BEHlI S oY TEXHOJIOT Ui
JOCTHKEHHUSI 2 8¢ 2= 2 S
KOMIeTeHIHii = s é‘ 5| © =
IMoaroroBka K TECTUPOBAHHUIO 110 2
pasaeny 9
Hroro no 9 pazmery 3 3 4
HUTOI'O no gucuunjnHe 34 34 87
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6. TEKYIIIUII KOHTPOJIb YCIIEBAEMOCTH Y TPOMEKYTOUYHAS
ATTECTAIUA 11O UTOT'AM OCBOEHUS TN CITAITJINHBI

Texymmuii KOHTPOJIb OCYIIECTBIISAETCS IO BCEM BUIaM Y4eOHOTO MpoIiecca: yCTHOE
cobeceloBaHUE 110 TEMaM JIEKIIMOHHBIX 3aHSATUH, TECTUPOBAHKE, PEIICHUE TPAKTUYECKUX 3a]1aY,
KOHTPOJIbHBIC PAOOTHI.

6.1. TunoBble KOHTPOJILHBbIE 32IAHNUSI HJIH MHBbIE MaTePHUAJIbl, HE00OX0IMMBbIE J1JIs1
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH

NuauBunyansHbIe 3a1aHUs, TECThI, BOIPOCHI JIs TEKYIIETO KOHTPOJIS 3HAHUH 00YJaroIIuXCs
cdopmuposansl B eLearning Server 4G DUOC HI'TY u Haxoasrcs B ¢cBOGOIHOM AOCTYIIE.

https://edu.nntu.ru/lesson/list/index/subject id/1120

[lepeuenr BOMPOCOB, BHIHOCMMBIX Ha TMPOMEKYTOUHYIO aTTeCTaluioo, cHopMHpoBaH B
eLearning Server 4G DMOC HI'TY u HaxonsaTcsi B CBOOOIHOM JTOCTYTIE.

https://edu.nntu.ru/lesson/list/index/subject id/1120

6.2. Onucanue nMoka3aresieii U KpUTEPHEB KOHTPOJIA YCIIeBA€MOCTH, ONIUCAHHNE
HIKAJ OlleHUBAHUS

Jlyist OLIeHKW 3HaHWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIMU IO JTUCIHUILINHE
JUIsE TEKYIIET0 KOHTPOJs B ceMmecTpe (mepBasi M BTOpas KOHTPOJbHAs HeENEeNs) U OLICHKH
BBITIOJIHEHHUSI KOHTPOJIBHBIX PpabOT TpPUMEHSETCS O0a/IbHO-PeHTHHIOBasH/TPAAMLMOHHAS
CUCTEMa KOHTPOJs M OLEHKM YCIIEBAEMOCTH CTyAeHTOB. Ha ycmoTpeHue mnpenonaBarens
MPOMEKYTOUHAs aTTECTaIlMsi MOXET OBbITh IMpOBEACHA HAa OCHOBAaHWU PEUTHHra CTYACHTA B
COOTBETCTBHUH C Ta0.5.

Tabnuya 5 — bannvno-peiimunzosas cucmema OyeHUBAHUA

HlxaJua
JK3aMeH 3aver
OllCHUBAHUS
41-50 OtimaHO
31-40 Xoporro 3auTeHo
21-30 Y 10BIETBOPUTEIBHO
0-20 HeynosnerBopurensHO He 3aureno

[IpomMeXyTOUHBIE KOHTPOJb OCYLIECTBISETCS C MCIOJb30BAaHUEM TPAJIULIMOHHON
CHUCTeMBl B YCTHO-HCbMEHHOM Qopme. IIpm HpPOMEKYTOUHOM KOHTpoJjie (IK3aMeEH)
yCIIEBa€MOCTh CTYJEHTOB OLICHMBAETCS MO YEThIPEXOAJUIBHOM CUCTEME. «OTIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIILHOY», «HEYIOBIETBOPUTEIBbHO». lIpu mnpoBeneHuu 3adera BBICTABIAETCS
OLICHKA «3a4eT» UIIU HE3a4eT».
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUSA

Kpurepun oneHuBanus pe3yibTaToB 00y4eHHs

OrneHka OrneHka OrneHka OrneHka
Kon n Koa u HauMeHOBaHME | «HEYI0BJIETBOPUTEIBHO» | «YI0BJIETBOPHTEIHLHO» «xopomoy / «OTJINYHOY /
HAMMEHOBaHHE | MHIAUKATOPA JOCTUKEHMS / «He 3a4TEeHO» / «3a4TEeHO» «3a4YTEHOY «3a4TECHO»
KOMIIETEeHINH KOMIIeTeHIUH 0-59% 60-74% 75-89% 90-100%
OT Mmax peUTUHTOBOI OT Mmax peUTUHTOBOI OT Mmax peUTUHTOBOM OT Mmax peUTUHTOBOI
OLIEHKU KOHTPOJIS OLEHKU KOHTPOJIS OLIEHKU KOHTPOJIS OLEHKU KOHTPOJIS
OIIK-1. NOIIK-1.1. Ucnonp3yet | He Braneer reopetnuecknm IToBepxHOCTHO BiazeeT Xopo1o BiIageeT YBepeHHo BiajeeT
Cnocoben SHAHHS SKOHOMHYECKO}f, | MATEPHATIOM TIO IUCIIHTITHHE; TEOPETUYECKUM MATEPUAIIOM | TEOPETUYECKUM TEOPETUYECKUM
HNCIIOJIB30BAaThH OpFaHI/I3aHI/IOHHOI71 U HC yMeeT H?J’IL?}OBaTI)C)I _ 10 JUCHHMIIIMHEC, HC MaTepI/IaJ'IOM 110 MaTepI/IaJ'IOB, yMeeT
MaAaTCMaTUYCCKHUC, o o CIIPaBOYHOM JIUTCPATYPOU, HE CHOCO6eH yBepeHHo JUCHHUIINIMHE, HO B CBO60}1HO I1IOJIB30BATHCA
yIPaBJIEHYECKON TEOpuil B . 9 .
(bI/ISI/I‘ICCKI/Ie, CHOCO6€H HpI/IMeHﬂTB METOAbI MOJIb30BATHCA CIIPABOYHOU OTACIIBbHBIX pamenax CIIpaBOYHOU HHTGpaTypOI/I,
(U3NKO-XIMHUICCKHE, PO(eCCHOHATBHON MaTEMaTUYECKOTO aHaN3a 1 JIUTEpaTypoy; HE B MOJHOM | JIOMyCKaeT HETOYHOCTH; croco0OeH MPUMEHSTh
XUMHUYECKHUE METOABI NCATCIIBHOCTH. MO,Z[eJ'IPIpOBaHI/ISI B O6’B€Me CHOC06€H yMeeT I10JIB30BATHCA METOAbI MATEMATHYECKOI'O
JJIsA pemeHI/m 3aaa4 HpO(l)eCCI/IOHaJ'ILHOI\/'I HpI/IMeHﬂTL METOAbI CHpaBO‘IHOfI aHaiIus3a u MO,I[CJ'II/IpOBaHI/IFI B
po¢eCCHOHATBHOM HOIIK-1.2. OcymecTBIACT | nesTensHOCTH, HE YMEET AeiaTh | MATEMAaTHUECKOTO aHANM3A H | JIMTEPATYpOif; CrocoOeH npogeCcCHOHATBHOM
ACATCIIbHOCTH. HOCTaHOBKy O606H.ICHI/I$I, BBIBO/JIBI, YTO MO,Z[eJ'IPIpOBaHI/ISI B HpI/IMCHHTL METOAbI JACATCIIBHOCTHU U CACIATh
po(heCCUOHANBHBIX 3a7a4, | HPENATCTBYET YCBOCHHIO npodeCCHOHATBHOM MaTeMaTU4ECKOro BBIBO/JIbL
B TOM YHUCJIE CBSI3AHHBIX C MOCICAYOUICTO JACATCIBHOCTH, aHaJInu3a u
ONTUMH3AIHEH Marepuana JIOITYCKArOTCSI OTHEIIbHbBIE MOJIEJINPOBAHUS B
JeSTEIPHOCTH 00beKTa CYIIECTBEHHBIE OIINOKH, npodeccuoHabHOM
I/ICHpaBHeHHLIe C IOMOIIBKO JACATCIBHOCTHU, HO
YIIPaBIICHHUS, UCIIOJIb3YS
o HpGHO,HaBaTCJ'IH SanyZ[HSIGTCH caciarb
KaTeropualbHblii annapar BLIBOJIEL
9KOHOMHUYECKOM,
OpraHU3allMOHHON U
yIPaBJIEHYECKON HAYK
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Ouenka Kpurepumn ouneHuBanus
OLICHKY «OTJIMYHO» 3aCIYKUBAET CTYACHT, OCBOMBILUN 3HAHUS,

Bricoxunit .
OBCHE (5 YMEHUSI, KOMIIETCHIIMM U TEOPETHYCCKUI MaTepHral 0e3 MpooOesoB;
YI()OTHHqHO) BBIIIOJTHUBLINM BCE 3a/1aHUs, IPEAYCMOTPEHHBIE YUEOHBIM IUIAHOM Ha

BBICOKOM KaU€CTBEHHOM YPOBHE; IPAKTUYECKNE HABBIKU
po(heCCHOHATTLHOTO NPUMEHEHHUSI OCBOCHHBIX 3HAHUH C()OPMHUPOBAHBI.
Cpennuii ypoBeHb | OLIEHKY «XOPOILLI0» 3aCITYKHBAET CTYACHT, MPAKTUYECKH ITOJHOCTHIO

«» OCBOMBIIIHI 3HAHUS, YMEHHUSI, KOMIIETCHIIMN U TEOPETUUECCKUI
(xoporo) Matepuai, yueOHbIe 3a/JaHus HE OLEHEHbl MAaKCUMaIbHBIM YHCIOM
0aJI0B, B OCHOBHOM C()OPMHUPOBAIT MPAKTHYECKHE HABBIKH.
[Toporosslii OLICHKY «Y/I0BJIETBOPHTEIbHO» 3aCIyKUBAET CTYAEHT, YaCTUYHO C
YPOBEHB «3» mpoOelaMyu OCBOUBIIUI 3HAHUS, YMEHUS, KOMITIETCHITUU 1
(YOOBIETBOpUTENb | TEOPETUUYECKUI MaTepuall, MHOTHE ydeOHble 3a1aHus Ju00 He
HO) BBITOJIHWI, JTUOO OHU OLIEHEHBI YUCIIOM 0aJuIoB OJIM3KUM K

MUHUMAJIbHOMY, HEKOTOPBIE PAKTUUYECKUE HABBIKU HE COPMHUPOBAHBI.
MuHuMAaNbHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIyKUBAET CTY/IEHT, HE OCBOMBIINI

YPOBEHB «2» 3HAHUS, YMEHUsS, KOMIICTCHIIMM W TEOPETHYCCKHI MaTepuai, yueOHbIe
(HeyIOBIIETBOPHUTE | 3aJaHUs HE BBITIOJIHUI, PAKTUYCCKUE HABBIKKA HE C(HOPMUPOBAHBHI.
JILHO)

7. YHYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHbI
7.1.Y4eOHas iuTepaTypa, ne4aTHble U31aHUA OuOIHOTEYHOrOo oHIa
bubmmoreunslii GoHI YKOMIUIEKTOBAaH MEYaTHBIMH M3JaHUAMU U3 pacueta He MeHee 0,25

9K3EeMIUISIpa KaKJI0r0 M3 U3JaHUN, YKa3aHHBIX HMXKE Ha KaXJI0ro oO0ydarollerocs M3 4ucia Jull,
OJIHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOILIYIO IUCHUIUIMHY (MOIYJIb).

7.1.1 Tuckyno H.C. [uddepenunanbHoe U uHTErpajgbHoe ucuucienue. T.1 M.:
Nurerpan-IIpecc, 2007

7.1.2 TIIuckynoB H.C. [uddepennmansHoe W HMHTErpajibHOE wucumcienue. T.2 M.
Wurerpan-Ilpecc, 2006

7.1.3 Illumaues B.C. Bricuras martematwka. ba3oBelii Kypc: ydeOHOE IMocoOue Juist
OakanaBpos/nox pea. A.H. Tuxonosa. M.: - IIpocnekT, 2002. -600c.

7.2. CnpaBo4HOo-O0ubuorpaduyeckas aureparypa

7.2.1 Tlucemennsnid JI.T. Koncnekr sieknwmii o Beictield marematuke / JI.T. TTucbMeHHBIH.
M: Aiipuc-nipecc, 2011. — 604 c.

7.2.2 Knerenuk JI.B. COOpHUK 3a/1a4 110 aHATMTHYECKOW reoMeTpuu: yded.mocooue/ [1.B.
Knerenuk.- CII6.: ITpodeccus, 2006.-240c.

7.2.3 JlemunoBud B.I1. 3agaun u ympakHeHUs M0 MaTEeMaTHYECKOMY aHAJIHN3y AJIs BTY30B:

yue0.1moco0. Il CTYyJeHTOB BbICII.TexH.yue0.3aBeaenuit/I.C. bapanenkoB u np.; moxn pen. b.II
Hemunosuya. - M.: ACT: Actpens, 2007. -495c.

7.2.4. Jlanxo TLE., [TomoB A.I"., KoxxeBHukoBa T.f. Beiciias marematnka B ynpaXHEHHUSIX
u 3aaa4ax . U.1 M.: Onuxc 21 Bex; Mup u obpazoBanue, 2012

7.2.5. Jlanxko TLE., [TomoB A.I'., KoxeuukoBa T.f. Beiciias MmaremaTnka B yrpaKHEHHSIX
u 3ama4yax . 4.2 M.: Onukc 21 Bekx; Mup u obpazoBanue, 2009

7.2.6 Anrtonos, B.I. DnemeHTapHas MaTeMaTHKa JUIsl IEPBOKYPCHUKA: yIeOHOE TTOCOOHE
st By30B / B. WI. AntonoB, @. 1. KoneneBuu. - CII6.: JIans, 2013. - 101 c.

7.2.7 bponmreiin, M.H. CipaBoYHHK 110 MaTEMaTHKE JIJISI HHOKEHEPOB U YYaIIUXCS BY30B :
VYuebHoe nocobue /i By3o / .H. bponmreiin, K.A. Cemenzses. - CI16.: Jlans, 2010. - 608 c.
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7.2.8 Nlertspesa, O. M. MaremaTuka B mpuMepax M 3ajadax [ DIeKTpOHHBIN pecypc]:
yuae0. mocodue / O.M. Jlertsapesa, JI.H. XXyp6enko, I'.A. Hukonosa, H.B. Hukonoga, C.H.
Hypuea. — M. : UHOPA-M, 2017. — 372 c.// ZNANIUM.COM : 31eKTpOHHO-OUOIMoTeUHast
cucreMa. — Pexxum noctyna: http://www.znanium.com/catalog.php.

7.3. MeToanueckue yKa3zaHusi, pEKOMEHIAIUH U IPyrue MaTepuaibl K 3aHATHIAM
Memoouueckue ykazanus, pa3padomannvie npenooasameiimu:

7.3.1. MeTonuueckrue peKOMEHIAINH K MPAKTHYECKUM 3aHATHSAM 10 TeMe DJIEMEHTHI
nuneitHo anredpel. CLO e-learning SUOC HI'TY Pexum nocryma
https://edu.nntu.ru/subject/course/index/subject id/1117/course id/2805

7.3.2. Meronuueckue peKOMEHANY K IPAKTUYECKUM 3aHATHUSIM 110 TeME DJIEMEHTBI
BekTopHoi anredpsl. CJ10 e-learning DUOC HI'TY Pexum mpoctymna
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/288

7.3.3. Meromuyeckue peKOMEHIAIMH K IPAKTHYECKUM 3aHATHIM 0 TeMe AHATUTHYECKast
reometpusi. C1O e-learning DUOC HI'TY Pexxum nocryna

https://edu.nntu.ru/subject/course/index/subject _id/1117/course_id/2894

https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2888
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2895
7.3.4. Meronuyeckue peKOMEHIAMU K IPAKTUUECKUM 3aHATHIM 110 TeMe [lpenenst u

HenpepbiBHOCcTh. CJ1O e-learning SUOC HI'TY Pexxum noctyma
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
7.3.5. MeToauyeckrue peKOMEHIalliK K MPaKTHYECKUM 3aHsaTHsAM 1o Teme [IpousBoausie. C/1O e-
learning SOC HI'TY Pexxum moctymna
https://edu.nntu.ru/subject/course/index/subject id/1120/course id/2055

7.3.6. MeToauueckue peKOMEHAANY K IPAKTUYECKUM 3aHATHUSIM 110 TeMe MHTerpupoBanue
¢dynkimu onHou nepemenHoi. CJ10 e-learning SUOC HI'TY Pexum nocryna
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055

7.3.7. MeTtoauyeckue peKOMEHIAlUU K MPAKTUYECKUM 3aHITHAM 110 TeMe DYHKITIN
Heckonbkux nepemennbix. CJ1O e-learning DMIOC HI'TY Pexwum moctymna
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055

7.3.10. Jlexiu o teme Ipenenst. CJIO e-learning DMMOC HI'TY Pexum mgoctymna
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
7.3.11. Jlexuuu o teme [Ipoussoanas. CO e-learning SUOC HI'TY Pexum pocrymna
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055

7.3.12. Jlexkuuu no Teme MHTETpasibHOE NCUYHCTICHHE (DYHKITUN OHOMN IIEPEMEHHOM.
Heompenenennsiit uarerpan CJ1O e-learning DMMOC HI'TY Pexum mocryma
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
7.3.13. Jlekuuu no teme OyHkiwn Heckonbkux nepemenHbix. CI10 e-learning DUOC HI'TY
PexxuMm nocryna
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055

7.3.14 PyKOBOJACTBO K pEIICHUIO 33734 10 TEOPUH BEPOSITHOCTEH M MaTeMaTHYeCKOH
cratuctuke YueOHoe mocobue/ JI.LH. Epodeesa, C.B. Jlemesa; HI'TY um. P.E. AnekceeBa. —
H.Hosropon,2014
https://fdp.nntu.ru/books/rukovodstvo_k_resheniy_zadach po_teorii_veroyatnosti_i_mat_statistik

e.pdf
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https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2805
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/288
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2894
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2888
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2895
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
https://edu.nntu.ru/subject/course/index/subject_id/1120/course_id/2055
https://fdp.nntu.ru/books/rukovodstvo_k_resheniy_zadach_po_teorii_veroyatnosti_i_mat_statistike.pdf
https://fdp.nntu.ru/books/rukovodstvo_k_resheniy_zadach_po_teorii_veroyatnosti_i_mat_statistike.pdf

Memoouueckue ykazanus, paspabomanusvie HI'TY

7.4.1. Metoauueckie peKOMEH/Ialluy 110 OPraHU3aluu ayAUTOPHON paboThl. [IpUHSTHI
Yyeono-meroanueckum copetom HI'TY um. P.E. Anekceesa, mporokosn Ne 2 ot 22 anpens 2013 r.
DNEKTPOHHBIN ajpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara obpamenus 23.09.2015.

7.4.2 Metoanueckne peKOMEeHIalliy 110 OpraHu3aluy U INIAHUPOBAHUIO CAMOCTOSITEIILHOMN
paboThl cTyneHTOB mo aucuuriuinHe. [IpuHaTel YueObno-merogudeckum coBetom HI'TY um. P.E.
Auekceena, MIPOTOKOJ No 2 oT 22 arnperns 2013 T. DJIEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

7.4.3 YuebHoe nocobue «IIpoBenenne 3aHATHI C MPUMEHEHHEM MHTEPAKTUBHBIX (opM U

METO0B Epmakoa T.U., EI., 2013 r.
azapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

o0yueHus», NBamkux ONEeKTPOHHBIN

8. HHOOPMALIMOHHOE OBECIHHEYEHUE JTUCHUIIJIMHBI

Y4eOHbIi nporece Mo JUCHUTUITMHE 00ecTIedeH HE0OX0IMMBIM KOMITJIEKTOM
JIMIIEH3UOHHOTO U CBOOOTHO PACHIPOCTPAHIEMOTO MPOrPAMMHOT0 00ECIICYCHHS, B TOM YHCIIC
OTEUYECTBEHHOT'O MPOU3BOJICTBA (COCTaB MO NUCLUMIUIUHE onpeneneH B Hactosmieit PI1/ u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

8.1. [lepeuens pecypcoB HHGPOPMALHOHHO-TEIeKOMMYHUKAIIMOHHOMN ceTH
«HTEepHET», HEOOXOAUMBIX JJI5l OCBOCHHS TUCIHUTLIUHBI (MOTYJIs1)

[lepedeHb mpOrpaMMHBIX MPOTYKTOB, HCIIOIB3YEMbIX IIPU MPOBEICHHH PA3IMYHBIX BUIO0B
3aHSTUH 110 TUCUUIUIMHE (OTKPBITHIM 1OCTYI):

1. ®denepanbhbiii moprai. Poccuiickoe odpaszosanue. http://www.edu.ru/

2. Poccuiickuit 00mieoopaszoBareabHbIil moprai. http://www.school.edu.ru/

3. Alleng.ru O6pa3oBarenbHbie pecypchl MHTepHETa - MaTemarnka

http://alleng.org/edu/math9.htm

8.2. Hepeqeﬂb nmporpamMmmHoOro o0ecreueHus u I/IH(l)OpMaIII/IOHHl)IX CIIpaBOYHBIX

CHCTEM
Taodauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCTEM
Ne HaumenoBanue bC Ccblika, 10 KOTOpPOH
ocymectniasercs aocryn Kk IbC
1 KoHCynbTaHT cTyJeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://urait.ru/

Taonuya 8 - Ilepeuensv npozpammnozo obecneuenus

HporpaMMnoe oﬁecneqelme, HCIOJb3yEMOC B

IIporpammHoe o6ecnieuenne cBOOOTHOTO

YHUBEPCUTETE HA l]Ol"OBOpHOﬁ OCHOBC pacnpocTpaHeHus
1 2
Microsoft Windows XP/7/8.1/10 (noamucka DreamSpark Open Office 4.1.1 (suuensus Apache
Premium, norosop Ne 0509/KMP ot 15.10.18) License 2.0)
Microsoft Windows 7 MSDN/ XP, Prof, S/P3 pexkBu3uTHI Adobe Acrobat Reader DC-Russian
JoroBopa - moanucka Dream Spark Premium, gorosop Ne (mponpuerapuoe I10)

Tr113003 ot 25.09.14

Windows 8.1 xoproparuBaas 68980858 ot 10.10.2017 Mozilla Firefox (cBo6ognoe I10)

Windows 7 32 bit kopnoparusras; VL 49477S2 Google Chrome (cBo6oanoe I10)
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http://www.edu.ru/
http://www.school.edu.ru/
http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XtO8xHuNro5yUka1Asi_GPRUfpVWcZ0thQJqXdRPmqyVMp8rAZlWp1PtAEnhJ4vJ19Ce8RD_hgBc5GVJhSvEJ1hVCqYU4SBEeSgAJL_R3YkOA0g7gx1LvvGZGbYzahv8nA?data=UlNrNmk5WktYejR0eWJFYk1Ldmtxbzh2eURVb2U3SDZRcUJaTU1zdmdwVzd1WG56cXZtWWJhakRPYzdzT2JjY1dJRlNScjd1UnBVQ0lKNW0xS2JNM0h1TUN1YVh6ZjZ4RENsYUxLbmhRNnUwLVB1WVRNM3pFQzZrdGo5OVYzZTI5eUJiZnFWSWQzSQ&b64e=2&sign=97922950de85b63556a60ffe6fbe8a2f&keyno=8&l10n=ru&mc=0&i=4
http://alleng.org/edu/math9.htm
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://urait.ru/

Microsoft Office Professional Plus 2007 (sumen3ust No
42470655)

Yandex Browser (cBo6oauoe I10)

P7 Oduc (c/u 5260001439)

Moodle (ceoGoanoe I10)

Dr.Web (c/ H365-W77K-B5HP-N346 ot 31.05.2021, 510
26.05.22)

B tabmune 9 ykazan mepeueHb MpodecCHOHATBHBIX

0a3 JaHHBIX U UH(HOPMAITMOHHBIX

CIIPABOYHBIX CHCTEM, K KOTOPBIM 00ecTieueH JocTy (yAadeHHbIN 0CTyI). JlaHHbBIi epeueHb
MO/IJIC)KUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

B nanHoM paszesne MoryT ObITh IPUBEIEHBI PECYPCHI (CCBIIKM Ha CaThI), HA KOTOPBIX
MO>XHO HaWTH TMOJIE3HYIO /ISl Kypca HH(OpMAIHIO, B T.4. CTATUCTHYECKHUE WIIH CIIPABOYHBIC

JaHHbIe, yuyeOHbIe MaTepHalibl, OHJIAWH KypPCHI U T.JI.

Taonuya 9 - Ilepeuens coepemennvlx npogheccuonanbHbvIX 6a3 OAHHBIX U UHPOPMAUUOHHBIX

CRpPABOUHbBLX cucCmem

Ne | HammeHoBaHue npogeccuOHATBbHON 0a3bl JaHHBIX,
UH(OPMALNOHHO-CIIPABOYHOMH CHCTEMBI

HocTyn K pecypcey (yaaJieHHbII
AOCTYI ¢ YKa3aHUEeM
CCBLIKH/A0CTYI M3 JIOKAJIbHOM CeTH

ACATCIIBHOCTH

YHHBEPCHTETA)

1 2 3

1 baza  maHHBIX CTaHIapTOB u periaMeHToB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts

2 | DnexTponHas 6a3a m30paHHBIX cTarei 1o pumocopuun http://www.philosophy.ru/

3 Enunblili apXuB 2KOHOMHYECKHX M COIIMOJIOTHUYECKHX http://sophist.hse.ru/data_access.shtml
JTAHHBIX

4 ba3el manneix HanyoHanabHOTO coBeTa II0 OLEHOYHOU hitp://WwWw.neva.ru

5 | CopaBounas npaBoBas cuctema «Koncymnprantllnocy»

JIOCTYH U3 JIOKAJIbHOM CETH

6 | MudopmanmonHo-cipaBoyHas cuctema «Texxkenepr»

JOCTYII U3 JIOKAJIbHOM CeTH

9. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UTHBAJIMAOB U JINL C OB3

B 126:1.10 yka3aHn nepeueHb 00pa3oBaTeNbHBIX PECYPCOB, MMEIOLINX (OPMBI,
a/IaTITUPOBAHHBIE K OTPAHUYCHHUSIM X 370POBBS, a TAKKE CBEJICHUS O HATMYNHU CTIEIUAITBHBIX
TEXHUYECKHUX CPENICTB OOYYEHUS KOJUIEKTHBHOTO U MHINBUIYAILHOTO MOJB30BAHMUS.
WNudopmanus o cnenuaibHO 000pyI0BaHHBIX y4eOHBIX KaOWHETax pa3MelleHa B Mojpas/ene
«locTymHas cpena» cnenuanuzupoBanHoro pazzena caiita HI'TY «Csenenus 06
oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

Tabauua 10 - Oopazosamenvusvie pecypcwl 01a uneanuoos u auy ¢ OB3

Ilepeuens 00pa3oBaTeIbLHBIX PECypPCoOB,
Ne MPHUCIOCOOTEHHBIX VIS HCMOJIb30BAHUS
uHBaauaamu u Junamu ¢ OB3

CaeeHust 0 HAJIMYHMH CHEHMATBbHBIX
TEeXHHYECKHX CPEACTB 00y4eHHs
KOJIJIEKTHBHOT'O ¥ HHAMBHUAYAJbHOIO

MMOJIb30BAHUA

1 OBC «KOHCYNbTaHT CTyJEHTa» 03BYUYKa KHUT U YBeJIHMYeHUe mpudra

9BC «Jlaup»

ClicnuaJIbHOC MOOUJIBLHOE IMPUITOKCHUC -

CHUHTE3aTOp PEYH, KOTOPBIN

2
BOCITPOM3BOJUT TEKCThI KHUT U MEHIO
HaBUTAILIUNA
3 OBC «tOpaiit» BepCHs IS CIa0OBHISIITNX
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
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http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE, HEOBXOJINMOE JIJIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUIIJIMHE

VYyeOHbIC ayIUTOPUU IS

IIPpOBCACHUA

3aHATHH 110 JUCHHUIIIINHE, OCHAIICHBI

O60py2[OBaHI/IeM 1 TCXHUYCCKHUMU CPpCIACTBAMU 06yquI/1;1, COCTaB KOTOPBIX OMPCACIICH B JaHHOM
pasaciic.

Taénuya 11 - Ocnawgennocmo ayoumopuii u nomeu,eHull 011 NPOBedeHUs YUeOHbIX

3AHAMUIL U CAMOCMOAMENbHOU PAOGOMbL CHYOEHM 08 RO OUCUUNIUHE

HaunmenoBanue
ayAMTOPHUIl U
NOMeIleHu i 119

OcHaleHHOCTh ayAuTOpHii

IlepeyeHb JMLIEH3MOHHOTO
NMPOrpaMMHOIo odecreYeHus.

Ne NMpoBeAeHUs M IOMeIeHH i IJIs
- o PekBU3UTHI MOATBEPKAAKLICTO
y‘leﬁHLlX 3aHATHHU A CaMOCTOATEC/IBHOU paﬁ()TbI
« JOKYMEHTAa
CaAMOCTOATECJIbHOHN
padoThI
6345 — [Mocamounsix Mect - 64 Microsoft Windows 10 (moamucka
VYuebnas aynutopus (nns | HoyrOyk Samsung NP300ESA- DreamSpark Premium, gorosop Ne
MIPOBEJCHUS 3aHATUI SOHRU, monuTop 15 — 1 wr. 0509/KMP ot 15.10.18)
JIEKITHOHHOTO 1 Hoytoyx Samsung NP300ESC- Microsoft Windows 7 (moammcka
CEMUHApCKOro TUIIA, AO2RU, monutop 15” — 1 wr. DreamSpark Premium, gorosop Ne
TPYIIIOBBIX H [epenocHoI 3KxpaH — 2 MIT. 0509/KMP ot 15.10.18) Open Office
WHIUBUAYATbHBIX MynbTUME IUIHBINA TPOEKTOP 4.1.1 (;muenzus Apache License 2.0)
1 KOHCYJIbTallMi, Tekymero | Epson H428B — 2 . Dr.Web (c/n H365-W77K-B5HP-N346
KOHTPOJISI U Jnsa uanuaoB u nui ¢ OB3: ot 31.05.2021, 10 26.05.22)
MPOMEXKYTOYHOM MIEPEHOCHON paInoKiIacc Mozilla Firefox (cBo6oanoe I10)
atrectanun); 603163, Google Chrome (cBoboaHoe I10)
Hwxkeroposckast 0071acTh, Yandex Browser (cBo6oauoe I10)
r. Huwxnuit Hosropogn,
Kazanckoe mocce, 1.12,
y4eOHBII KopITyc 6
6259 — [Nocagounsix mect - 112
Yuebnas aymuropus (st | st uBanunos u mur ¢ OB3:
MPOBEICHUS 3aHATHI TIEpEHOCHON painoKiIacc
JIEKIIMOHHOTO U
CEeMHMHApCKOTI'o THIIA,
IPYIIIOBBIX U
WHJIMBHyaJIbHBIX
2 KOHCYJIbTalluH, TEKYIIETO
KOHTPOJIS 1
MIPOMEXYTOUHOM
artecranuun); 603163,
Hwxeropoackas 001acTp,
r. Hwxuuit Hosropon,
Kazanckoe mocce, 1.12,
Y4eOHEIH KopITyc 6
1. PabGoune mecta, OCHaIICHHBIE Microsoft Windows 7 MSDN pekBH3HUTBI
6543- 1K na 6a3ze Intel Core i5 ¢ JoroBopa - noanucka DreamSpark
ITomemenue gusa MOHUTOpaM# — 4 IT. Premium, morosop Ne Tr113003 ot
CaMOCTOSITENNbHOMN paboThl | 2. Paboune mecta, OCHAIICHHbBIE 25.09.14
CTYJICHTOB, 1K nHa 6a3eCore 2 Duo ¢ BecrumatHoe I10:
3 603163, Hikeropoackas | MOHHTOpaMH — 5 IIT. [Taket mporpamm Open Office, True

o0nactp, T. HuxHuit
Hogropon, Kazanckoe
mocce, 1.12, yueOHbIiH
Kopmyc 6

3. Pabouee mMecTo mpenojaBates,
ocHaiiennoe [1K na 6a3se Intel Core
i5 ¢ MoHuTOpPOM — | IIT.

4. IIpoexTop Accer,
MIPOEKIUOHHBIH dKkpaH. [TK
ITOJIKITFOYEHBI K ceTH «HTepHeT» 1

Conf, bpayzep Google Chrome, Bpayzep
Mozilla Firefox, bpayzep Opera, McAfee
Security Scan, Adobe Acrobat Reader
DC
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HaumMmeHnoBanue
ayAUTOPUI U
NoMeleHn | s

OcHaleHHOCTh Ay M TOPHUii

IlepeyeHb JMIIEH3MOHHOTO
NMPOrpamMMHOIo odecrnevyeHus.

Ne NpPOBeACHUA M OMeIIeHNH ISl
. . PexBHU3MTHI OATBEPKIAIONIETO
YUeOHBbIX 3aHATHI U | CAMOCTOSITEJIbHOH PadoOThI
. AOKYMEHTAa
CAaMOCTOATCIBHOH
padoThI
00ecTIeYnBaroT JOCTYI B
9JIEKTPOHHYIO HH()OPMALIHOHHO-
00pa3oBaTeIbHYIO Cpeny
yHuBepcuTera. [locagoYHbIX MECT -
12, 10 ocnamens! [1K.
1. PabGoune mecra, OCHaIlEHHbIE Microsoft Windows 7 MSDN pexBu3HTHI
6545- 1K na 6a3e Intel Core i5 ¢ JoroBopa - noanucka DreamSpark

Ilomenienue s
CaMOCTOSTENILHOM paboTHI
CTYICHTOB,
603163, Hmxeropoackas
ob6mnacte, r. Huwkuaui
Hogropon, Kazanckoe
4 mocce, 1.12, yaeOHbIi

Koprmyc 6

MoHuTopamu — 4 T 2. PaGoune
MecTa, ocHameHnble 11K na
6azeCore 2 Duo ¢ moauTopamu — 2
IT.

3. Pabouee mecTo mpenogaBaTens,
ocHaernoe [1K na 6ase Intel Core
i5 ¢ MmoruTOpOM — 1 THIT.

4. locka HHTEpaKTUBHAs
ScreenMedia-M. TIK moakiroueHbt
K cetu «HTEpHET» U
00ecneynBaloT JOCTYI B
3IEKTPOHHYIO HH(POPMAITUOHHO-
00pa30BaTEIbHYIO CpEIyY
yHuBepcurera. [locagoyHbIX MecT -
12, 7 ocuamensl I1K.

Premium, moroeop Ne Tr113003 ot
25.09.14

Bbecrmarnoe I10:

[Maket mporpamm Open Office, True
Conf, Bpayzep Google Chrome, Bpayzep
Mozilla Firefox, bpayzep Opera, McAfee
Security Scan, Adobe Acrobat Reader
DC

2202 -
Uuranehsii 3a1 HTD -
MIOMEIICHUE TS
CaMOCTOSATEILHOM PabOThHI
CTYZICHTOB,;
603155, Hmwxeropoackas
ob6nacte, r. Hkuauii

5 Hosropog, yin. MunuHa,
JoM 24b, yaeOHbIi KopITyc
2

Paboune mecrta, ocHaIICHHBIC
MIEPEHOCHBIM 000PYyIOBaHUEM
(royTOYK HP — 21 mIT.)

IIK na 6a3e Intel (R) CPU 2140,
1.6 I'T., O3V 2I'6, 160 I'b HDD,
MoHuTOop17" — 1 m.

ITK moaxro4eHs! K ceTn
«VHTEpHET» M 00eCeYrBaOT
JIOCTYII B 3JIEKTPOHHYO
UH(OPMALMOHHO-
00pa3oBaTeNbHYIO CpEaY
YHHBEPCHTETA

Microsoft Windows 10 Professional
(moxmucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18).
ConsultantPlus(morosop Ne
N0332100025420000098 ot 11 ssHBaps
2020 r., netictByer 1o 31 nexabps 2021
T.).

Texakcnept (I"pa’kgaHCKO-TIPaBOBOM
noroop Ne 0332100025420000101 ot
11 suBaps 2021 r.).

AUBC «Merallpo» Bepcus 3. (JJorosop
Ne 28-14/19-41 ot 23 oxts16ps 2019r.).
Microsoft Office 2007 (Homep nunieH3uu
- 44804588).

[IpenycTaHoBiIeHHAs ONepallHOHHAS
cucrema Microsoft Windows - 21 mT.
Dr.Web (c¢/u H365-W77K-B5HP-N346
or 31.05.2021)

11. METOAUMYECKHUE PEKOMEHIAIIMUU OB YYAIOIIIUMCHA 11O OCBOEHUIO

JUCHUTJINHBI

10.1. OOmue MeTOAMYECKHE PEKOMEHJIANUU UIA O00yYawIHMXcs MO0 OCBOEHHIO
AUCHHUILINHBI, 00pa3oBaTeJbHbIC TEXHOJIOTHH

Hucuunimza

peanusyercs

MOCPEACTBOM

MIPOBEACHUS

KOHTAKTHOW  pabOTBI ¢

oOyyaromuMucs (BKJIOYas MPOBEJEHHE TEKYIIero KOHTPOJS YCIEBAEMOCTH), CAaMOCTOSTEIbHON
paboThl 00yUaOIIUXCS U TPOMEKYTOUHOM aTTecTaliy.

KonraktHas pabora MOXeT ObITh ayTUTOPHOI, BHEAyTUTOPHOM, a TakKe MPOBOAUTHCS B
ANIEKTPOHHON WH(GOPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcutera (mamee - DOMOC). B
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ClIy4ae TPOBEACHHUS YaCTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacnucaHueM Y4eOHBIX 3aHSATHH), TPYAOEMKOCTh KOHTakTHOM paboThl B DMOC skBUBajIeHTHA
ayJIUTOpPHOM pabdoTe.

[IpenogaBanue  OUCLMIUIMHBL  BEAECTCA C  NPUMEHEHMEM  CIEAYIOIUX  BHJOB
00pa30BaTeNbHbIX TEXHOJIOTUMNA:

- JJIEKTPOHHOE O0yUYECHHUE;

- KOHTpOJIbHast paboTa;

- TECT;

- cobeceioBaHue.

ITpu npenoraBaHUM JUCLUIUIMHBI UCTIONB3YIOTCS COBPEMEHHBIE 00pa3oBaTeIbHbIE
TEXHOJIOTHH, IT03BOJISIFOILNE OBBICUTh AKTUBHOCTD CTYJIEHTOB [P OCBOEHUM MaTepHalia Kypca u
IPEJOCTaBUTh UM BO3MOXKHOCTb 3(P(PEKTUBHO pealn30BaTh Yachl CAMOCTOSTENbHON paboThI.

Bech nekmoHHbBIN MaTepuall Kypca COIPOBOKIAETCS KOMIIbIOTEPHBIMU IIPE3EHTALIUSIMU, B
KOTOPBIX HarjsAHO MPEMOJIHOCITCS MaTeprall Pa3INyHbIX Pa3/ieloB Kypca U 4TO 1aeT
BO3MOXHOCTB 00CYIUTh MaTepUall CO CTYACHTAMH BO BPEMS UTEHHS JICKIH, aKTHBHPOBATH X
JeSITeIbHOCTD IIPU OCBOEHUM MaTepuasia. MaTepuasl JIEKIMH HaXOAATCsl B CBOOOHOM JJOCTYIIE B
eLearning Server 4G DMMOC HI'TY u MoryT ObITh MOJYYEHBI 10 YTCHUSI JICKIUH 1 TIpopaboTaHbI
CTYAECHTaMH B XOJI€ CAMOCTOSATEJIbHOM paboThI.

Ha nexkuusx, npakTUUECKUX 3aHATHAX PEAIM3YIOTCS HHTEPAKTUBHbIE TEXHOJIOTUH,
IPUBETCTBYIOTCS BOIIPOCHI U 00CYKJCHUS, UCTIONIb3YEeTCs TMYHOCTHO-OPUEHTHPOBAHHBIHN MOAXO0/,
TEXHOJIOTHUS pabOTHI B MaJIBIX IPYIIAX, YTO IMO3BOJISIET CTYACHTAaM IPOSIBUTD Ce0s1, TOIYIUTh
HAaBBIKU CAMOCTOSATEIBLHOIO U3yYEHHs MaTepualla, BBIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.

Bce Bonpockl, BO3HUKILUE MPU CAMOCTOSITENIbHOM padoTe Ha/l AOMAIIHUM 3a/1aHUEM,
noapOoOHO pa3dbuparoTCs Ha MPAKTHUECKUX 3aHATHX U JeKIUsX. [IpoBoasTCS MHIUBUAYaIbHBIE U
IPYNIOBbIE KOHCYJIBTALUU C UCIOIb30BAaHUEM, KaK BCTPEY CTYACHTAaMU, TAK U COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUI: YaT, 3JIeKTpOHHas 1noyra, Skype.

WNHunuupyercst akTUBHOCTb CTYJIEHTOB, IOOIIPSETCS 3aJaHKe JH00BIX BOIIPOCOB IO
MaTepuaity, IPakKTUKYeTCsl HHAUBUAYAJIBHBIM OTBET HA BOIIPOCHI CTYIEHTa, PEKOMEHAYIOTCS
METO/IbI YCIIEIIHOIO CAMOCTOSTENBHOIO YCBOECHHUSI MaTeprasa B 3aBUCUMOCTH OT YPOBHs €TI0
6a30B0i1 MOATOTOBKH.

Jlj1g OLIeHKU 3HAHUI, yMEHH, HAaBBIKOB M YPOBHS C(OOPMUPOBAHHOCTH KOMITETEHIIUN
npUMeHsieTcs 0aJUIbHO-PEUTHHTOBAs CUCTEMa KOHTPOJIS U OLIEHKH YCIIEBa€MOCTH CTYACHTOB B
npolecce TeKylero KouTpods. I1o ntoram Tekyiei yceBaeéMOCTH CTYI€HTY MOXKET ObITh
BBICTaBJIEHA OLIEHKA 110 MPOMEXYTOYHOM aTTECTallMi B COOTBETCTBUU C HAOPAHHBIMH 3a CEMECTP
6amamu. CTyA€HTHI, BHIITOJIHUBIINE BCE 00s13aTENIbHbIE BUIbI 3aIIAHUPOBAHHBIX YU€OHBIX
3aHITHUH, JOMYCKAKOTCS K IPOXOKIACHUIO IPOMEKYTOYHOM aTTECTallUH.

PesyabraT 00yueHusi cuuraercsi cOpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIU
TEOPETUYECKOE COZEp KaHUEe Kypca OCBOEHO IMOJHOCThIO. IIpu ycTHBIX coOeceloBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, TOCIEI0BATEIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOJHO
CIpAaBIIETCA C 3aJadaMM, BOIPOCAaMU M JPYTMMM BHUAAMM 33JaHHUM, HCIOJIB3YEeT B OTBETE
JOTIONTHUTENIbHBIA MaTepuan. Bce mpegycMoTpeHHble paOouell yuyeOHOM mporpamMmon 3ajaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMM TpeOOBAHUSAMH, CTYAECHT CIIOCOOEH
AQHAJIM3UPOBATh IOJIyUEHHBbIE DE3YyJbTaThl, IMPOSIBISIET CAMOCTOATEIbHOCTh TNPU BBITOJIHEHUU
3aJJaHuH.

Pesyabrar 00yueHusi cuMrtaercs C(POPMHUPOBAHHBIM HA IOPOrOBOM YPOBHE, €CIHU
TEOpPETUYECKOe COJIep’KaHNe Kypca OCBOEHO MOJHOCThI0. [IpH ycTHBIX coOeceJOBaHUSAX CTYAEHT
MOCJIE0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3NlaraeT y4eOHbIM MaTepuai; CHpaBisieTcs ¢
3aJayaMy, BONPOCAMHM U JPYTUMHM BUAAMHU 3aJaHHi, TpeOyIoUIMX NPUMEHEHHUs 3HaHW; Bce
MpEeayCMOTPEHHBIE paboueld y4eOHOW MpOrpaMMOM 3aJaHHsl BBITIOJIHEHBI B COOTBETCTBUH C
YCTQHOBJICHHBIMH TPEOOBAaHUSMH, CTYAEHT CHOCOOEH aHAIM3MPOBATH MOJIyUYEHHBIE PE3yJIbTaThl;
MPOSIBIISIET CAMOCTOSTEILHOCTD ITPH BBIMTOJIHEHUH 3aJaHUH
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PesyabTaT 00y4eHust cuuraercss HecOPMHPOBAHHBIM, €CJIM CTYIEHT IIPU BBIOJIHEHUN
3aJaHUil HEe JAEMOHCTPUPYET 3HAHUN y4eOHOTo MarepHala, JIOMyCKaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBIIOJHSAET 3aJaHUs, HE JEMOHCTPUPYET HEOOXOIMMBIX YMEHUH,
KayeCTBO BBINOJHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAaHUSIM, KAUe€CTBO UX
BBITIOJIHEHUS OLIEHEHO YMCIIOM 0ajUIOB HUXKE TpeX MO OLEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

11.2.MeToauyeckne yKazaHus JJsl 3aHATHH JIEKIIMOHHOTO TUIIA

JIeKIMOHHBIN KypC IPEANnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IJ1aHa. B Xo/1e TeKIMOHHBIX 3aHATUI PACKPBIBAIOTCS 0a30BbIE BOIIPOCH! B paMKax
KaXI0M TeMbl TUCHMIUIMHBI (Tabnuma 4). O003HAYalOTCsA KIIIOYEBBIC aCIEKThI TEM, a TaKKe
JIeNaloTCs aKIEHThl Ha Hauboyiee CIIOKHBIE M BaKHbIE IOJIOKEHUS H3y4yaeMoro Marepuana.
Marepuansl JEKIHUI SBISAIOTCS OMOPHOM OCHOBOM JUIsi TOATOTOBKUA OOYyYaroIUXCA K
MPAKTUYECKUM 3aHITUSM / J1abOpaTOPHBIM pabOoTaM U BBHIMOJIHEHMS 3aJlaHUN CaMOCTOATEIbHOU
paboThl, a TakXke K MEpPOINPHUSATUAM TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IMPOMEXKYTOUHOU
aTTECTalMU 0 IUCLUILIMHE.

B Xxome neKIMOHHBIX 3aHITHH PEKOMEHAYETCS BECTH KOHCIEKTUPOBAHUE Y4YEOHOTO

Marepuana.

11.3. Meroauueckne YKa3aHWsi MO OCBOEHHIO JWCHHIUIMHBI HAa J1a00pPaTOPHBIX
paborax
JIaGopatopHbie padOThI MO JUCHUIUIMHE HE MPEYCMOTPEHBI YUCOHBIM IITAHOM.

11.4. MeToauyeckue YyKa3aHHsI 10 OCBOEHHUI0 [MCUHUIIMHBI HA 3aHATHAX
CeMHHAPCKOro THIA

[IpakTuyeckue (CeMHUHAPCKUE) 3aHSTUS MPEICTABIISIOT COO0H JeTaNN3aluUI0 JICKIIHOHHOTO
TEOPETUYECKOT0 MaTepualia, MPOBOJATCS B IENAX 3aKpeIUICHHS Kypca M OXBaTBHIBAIOT BCE
OCHOBHBIE pazfenbl. OCHOBHON (OpMOIl MPOBEACHUS CEMUHAPOB U MPAKTUYECKUX 3aHATUN
SBIISIETCS OOCYXJIeHUe Hambosiee MPOOJIEMHBIX U CIIOKHBIX BOIPOCOB IO OT/ACIBHBIM TEMaM, a
TaKXe peleHne 3a7a4d 1 pa3d0op NPUMEPOB U CUTYAIMH B ayJJUTOPHBIX YCIOBUSIX.

[IpakTnueckue (ceMUHApCKKE) 3aHATUS 00OydyaroUIUXcsi 00eCIeunBaroT:

- IPOBEPKY M YTOUHEHUE 3HAHUH, TOJIyYEeHHBIX Ha JICKIUX;

- TOJy4Ye€HWE YMEHUW W HABBIKOB COCTABJIEHHUS MOKJIAJO0B M COOOINECHUM, OOCYXIACHUS
BOIPOCOB 110 Y4€OHOMY MaTepHaly JUCLUILIHH.

Ha mnpaktudeckux 3aHATHSIX MPOBOAUTCS PEIICHHME 3a4ad M YINPAXHEHUW B IIpoLecce
npopaboTKU HanboJIee CI0XKHBIX B TEOPETHUECKOM IUIaHe MPOOJIEM U ITPOBOJATCS B TpeX Gpopmax:

- YCTHI)II\/JI OIpocC CTYACHTOB 110 KOHKpCTHOI\/JI TEMATUKEC MMPAKTUYCCKOI'O 3aHATHUA,

- pelieHre U 00bICHEHHE TUIOBBIX 3a/1a4 110 JaHHOH TeMe;

- caMmocCTosITeNbHasT padoTa CTYJEHTOB C HMCIOJIB30BAHUEM YYEOHBIX TMOCOOMH, JIEKIUH U
KOHCYJIbTAIlMH MPeroiaBaTessl Py BHINOJHEHUH UMU KOHTPOJIBHBIX 3aaHUH.

11.5. MeToauyeckue yKazaHus 10 CAMOCTOSITEIbHOI padoTe 00y4aromuxcs

CaMocTtosiTenbHass paboTa oOecrneyuBaeT MOJATOTOBKY OOydYaromIerocs K ayIuTOPHBIM
3aHATHSIM M MEPOINPHUATHAM TEKYIIEr0 KOHTPOJS M MPOMEKYTOYHOM aTTecTalMy MO U3y4aeMoil
TUCIUIIIMHE. Pe3ynbTaThl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOYYaroIIerocs Ha
3aHATUSAX M B KAueCTBE BBIMOJHEHHBIX MPAKTHYECKUX 3aJaHUNA W JApyrux (GopM TEKYIIETo
KOHTPOJIA.

[Ipu BBITONTHEHWHM 3alaHU JJII CAMOCTOSITEILHOW PabOTHI PEKOMEHIyeTCs MpopaboTka
MaTepUANIOB JIEKIUH MO KAKIOW NIPOUAECHHOM TEME, a TaKKe H3YyUYEHUE PEKOMEHIAYEMOU
JTUTEPATYPHI, IPEACTABICHHON B pazjaerne 7

B mpomecce camocTosTenbHONW pabOTHl MPU W3YYEHHHM MUCHUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHEIUATU3UPOBAHHBIX AYAUTOPHUAX JISI CAMOCTOSTEIHHOW pabOThHI
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(ykazano B T1abn. 11). B ayautopusx wumeeTcss JOCTyn uepe3 HHQPOPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «VHTEepHET» K 3JIEKTPOHHON HMH(OPMAalMOHHO-00pa30BaTEIbHON
cpene yausepcutera (QUOC) u anekrporHoi 6ubnroreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJIE pACIOJIaraloTcsi y4deOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBI JIJIsl CAMOCTOSATEIHbHON PAOOTHI MPU U3YUECHUU JTUCIUTLINHEL.

Jiis obydaromuxcss 1o 3a04Hoi (opme 00ydeHHs caMOCTOsTeNbHas paboTa SBISETCS
OCHOBHBIM BHJIOM Y4eOHOM J1eATEIHHOCTH.

12. OHEHOYHBIE CPEJACTBA JJI51 KOHTPOJISA OCBOEHUSA U CIUIIJINHBI

12.1. TunoBbie KOHTPOJILHBbIE 32]aHUSI WJIU HHBbIE MATEPHUAJbI, HEOOXOIMMBIE ISl
OLIEHKHU 3HAHU I, YMEHNH, HABLIKOB U (MJIM) ONBITA B X0/1€ TEKYIIero KOHTPOJIs
ycneBaeMoCTH

BOHpOCBI JJIsA CO6CC€I[OB3,HI/I$I n  TCCTUPOBAHHA, HWHAWUBUAYAJILHBLIC 3aJaHus JIA
KOHTPOJIbHBIX pabor cdopmupoBansl B elLearning Server 4G DUOC HITY mo anpecy
https://edu.nntu.ru/lesson/list/index/subject_id/1120

Ipumepvr munoewvix 3a0anui:

11.1.1. TunoBble 321aHNA K NPAKTHICCKUM (CEMHUHAPCKNM) 3AHATHAM
Paznen 1 Marpuiisl U onpeaeuTent

Tema 1.1 Onpenennteny BTOPOro U TPETHEro MOPSAKOB, UX CBOMCTBA. Onpenenurenu n-
r'o MOPSKA U METOABI UX BBIUMCICHUS.

-1 4 3 6 a 1
1. BBIUHCINUTE OMpPeIenuTeIn: a)| _ 0| : B)|
P -5 2 5 10 a  a
a+1 6—c cose —sina
)| . . : o) .
a +a ao—ac S X Cosc¥
2 PellHTE ypaBHEHHS:
2 y—4 v  x+1
a) =0 : o) =
1 4 -4 y+1
37 -1 3 7 —4 -1
B) L= ) =0.
¥y 2y—3 2 ¥—2 y+2
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4 BBIUHCIHTE OIIpele/IHTE/IH, HCIIOIB3VA IIPABHIIO TPEYVTOJIBHHKOR!

3 -2 1 1 2 0
A -2 1 3] 5 0 1 3
0 0 -2 50 -1

1 1 -1 I 17 -7 2 0 5
a) |l -1 1}:6 -1 13 1|:8 |1 3 16
-1 1 | I 7 1 0 -1 10
6.PemmiTe ypaBHeHHA: |
1 3 7 3 7z -4
a) 4 5 —1=0: 0) 2 -1 3 |=0.
2 -1 5 y+10 1 1
7.PeliTe HepaBeHCTBA:
3 -2 1 2 y+2 -1
a) |1 7 =2/<1: & 1 1 =20

11.1.2. TunoBble 3a7aHusi A KOHTPOJIBHBIX padoT
PI'P 1

TEMA «BEKTOPHAS M IMHEMHASI AJITEBPA. AHAJITMTUYECKASI TEOMETPHUSI»
1. IlpoBepuTh HEBBIPOKJCHHOCTh CHUCTEMbI JIMHEWHBIX YPAaBHEHUH M PEIIUTh MX TpeMs
criocobamu: o ¢opmynam Kpamepa, MaTpudHbIM METOZI0M, MeTO1oM [aycca

(2%, +3X%X, — X, =5,

\

3X, — X, + X3 =4,
X, + X, + X; = 6.
2. HccnenoBath CUCTCMY U B CJIy4a€ COBMCCTHOCTH PCIINUTDL €C.
3X, +2X, — X, =1;
X, +3X, +2X, = 5;
5x, +8x, +3%x, =11,
X, + X, =1.

-~

3. Haiitu ckanspHoe u BekTOpHOE TIpom3Beenus Bekropo 28 + 0 u 3d —2b |, mromans

HapajIenorpaMmma HOCTPOEHHOTO Ha BEKTOpax a+b u 3a-b,
a=5 —]+9, b=2i+3]-6k.

4. Jlanpl KOOpAMHATHI BepIINH mupamuabl Ai, Ay, As, As. TpeOyercsa maiitu: 1) mmuny
pebpa A1 Az ; 2) yron mexnay pebpamu A1 Ay u A1 Ag; 3) mnomans rpanu A; Az Az ; 4) oObeMm
nupamMuibl; 5) ypaBHeHUE npsMoil A1 As4 ; 6) ypaBHeHHME TUIOCKOCTH A1 Az Asz; 7) yroia Mexuny
pebpom A1 A4 v Tpanbio A1 A2 A3 8) ypaBHEHHE BBICOTHI, OIMYIIIEHHOMN M3 BEPITNHBI A4 HA TpaHb A1
Az As. Caenatpb yeptex. A41(3,3,9), A2(6,9,1), A3(1,7,3), A4(8,5,8).

5. I[TocTpouTh Ha MIIOCKOCTH KPUBYIO, IPUBEAS €€ YPaBHEHHE K KAHOHUYECKOMY BHUTY:
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x2 +8x+2y+20=0.

12.1.3. TunoBbIe TeCTOBLIE 3aJaHUA
NPUMEPHBIN TECT 1O TEME «JIUHENHAS AJITEBPA»

1.Onpenenurens PaBEH ...

W = N =
S O W O
(VN SRRV RN
S O = W

)2 2)1 3)5 4)-9

3 1

2. Ecin AZ{
-2 0

}I/IBZ[I 2},T0 B-2A=...
0 3

1)12)-19 3) {4 ﬂ 4) {‘5 0}

3 4 3

3 A 1 3 B 1 2 0
.JlaHbl MaTpUIBI = 5 7 = 31 0

Kakue u3 oneparuii MO>XHO BBIIOJIHUTh
DA+B  2)4"+B  3)AB 4)BA
4. Kakue u3 MaTpull UMEIOT OOpaTHbIE

2 1 0 01 1 2 3 1 2 3
A=|3 1 B=|0 0 2| C=|0 2 3 D=|2 3 4
0 6 0 0 3 0 0 3 3 57

l)tomeko C 2)AuB 3)BuD  4)Bce marpuiis

2 3
5. Haiitu oO6patHyto MaTpuily A:(l 2]

2 -3 2 3 -2 3 2 3
1) 2) 3) 4)
-1 2 1 2 1 2 1 -2
6. Pemute cucremy:
X, —2X, +3X; =6
2X, +3X, —4%x, =-1
3X, —2X, —5X;, =—6
1) Her pemennii  2) (2;1;2) 3)(1;-1;2) 4) (0;1;1)

12.1.3. TunoBbie BONPOCHI AJI YCTHOT'O OIIpoca
TEMA «BexTopHas ajiredpa»

1. OcHOBHBIE MOHATHSI BEKTOPHOH anreOpbl: BEKTOP, KOOPAUHATHI BEKTOPA, ATUHA
BCKTOpaA, MPOCKIHA BEKTOPA, KOJNIMHCAPHOCTh BEKTOPOB, KOMIINIAHAPHOCTH BEKTOPOB, JIMHEHHEBIE
ONEpalMK HAJl BEKTOPAMH.

2. CkanspHoe npousBeieHre BeKTopoB. OnpeeneHne, CBOMCTBA, CIIOCOOBI BHIYUCIICHHS,
TEOMETPUUECKOE MPUIIOKEHHE.

3. BexropHoe mpon3sBeneHne BeKTOpoB. Ompesesienne, CBOMCTBa, CIToco0 BHIYUCIICHHUS,
TFEOMETPUUECKOE MPUIIOKEHHE.
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4. CMmemanHoe Mpou3BeieHne BeKTOpoB. Onpe/ienienre, CBOMCTBA, CIOCOOBI BEIYUCIICHUS,
TCOMETPHUYECKOE MPUITOKCHHE.

12.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIe MATepHaJIbl, He0OX0AUMBIE JIsl
OLIEHKM 3HAHUI, YMeHMIi, HABHIKOB U (WJIH) ONBITA B XO/i€ MPOMEKYTOYHOH ATTEeCTAIUM MO
AUCHUILINHE

DK3aMeH MPOBOJUTCS  YCTHO-IMCBMEHHOW (hopMe MO BCEMYy MaTepualy H3y4aeMoro
Kypca. DK3aMeHAI[MOHHBIN OUJIeT COEP>KUT BOMPOCHI U3 Pa3HBIX TEM Kypca.

HNPUMEP DK3AMEHAIIMOHHOI'O BUJIETA
Buer 1
Bonpoc 1. J[ate onpejesenre JIMHEHHOW 3aBUCUMOCTH M HE3aBUCUMOCTH CUCTEMBI BEKTOPOB.
CBolicTBa JIMHEHHOW 3aBUCUMOCTH.

3apaya 1.Pemuth MaTpuuHOE ypaBHEHUE
(5 3) (1 9)
X| =
4 2 2 8
3agaua 2..Haiitu npou3BOJHYIO Yx.
y= 3t92x

3anaua 3.Berauciuth npenen QyHKIHA, He MONb3YsCh mpaBuioM Jlonurans-bepHysim:
: x-1)°
lim g—) :
x=>» 33X +2X -5

3amaua 4. Haiitu Touky neperu6a ¢pynkuun y=x/Ix-1

Y

2

3agauya 5. Halitu yacTHbIe TPOU3BOIHBIE DYHKINU Z = T
X =)y

3anaua 6. .B ypHe Haxoautcs 3 6enbiX U 5 4epHbIX 1apoB. HaifTu BeposTHOCTH TOTO, UTO
CpeIu YeThIpex B3AThIX CIIy4allHbIM 00pa3oM II1apoB OyAeT pOBHO 2 OebIX I1apa

Ilepeyennb BONpoCoOB U 3aaHuii AJIsl NOATOTOBKH K NMPoMe:KyTo4HOi arrectanuu (OITK-1:
HOIIK-1, UOIIK-2):

BOl'lpOCBI AJISI MOATOTOBKH K IK3aMEHY

Bonpocs! pist nposepkn ypoBus «3HATDb»
Paznges 1. MaTpuubl 1 onpeeuTe/

Onepanuuu HaJ MaTpUIIAMH U UX CBOMCTBA.
Omnpenenureny 2-ro ¥ 3-T0 NOPSAKOB.
Onpenenuresb n-ro MOpsJiKa U €ro CBOMCTBA.
Onpenenenre MUHOpPA, TOTIOJHUTEILHOTO MUHOpA U alre0pandeckoro AonojHeHus. Teopema
0 MPOU3BEACHUN MUHOpA Ha €ro aaredpanyeckoe T0MOJTHEHHE.
PaznoxxeHnue onpenaenuTens mo cTpoke (CTonoIry).
Onpenenurens BEPXHETPEYTOJIbHON MaTPUIIBI.
Teopema 00 onpeaenuTesne MPOU3BEICHUS MaTPHLI.
Onpenenenne oOpaTHON Matpuilbl. TeopemMa O HEOOXOAWMBIX M JOCTATOYHBIX YCIOBHSX
CyIIECTBOBaHMS 00OpPAaTHOW MaTpPHIIbI.

NS

O No O
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10.

11.
12.
13.

14.
15.
16.

17.

18.

19.
20.

21.
22.
23.
24.

25.

26.
27.

28.
29.
30.
31.

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

Omnpenenenne HEBBIPOXKIEHHOW MaTpuLibl. CBOMCTBA HEBBIPOKIEHHBIX MaTPHLI.

Pazgen 2. O6masi Teopusi cMCTeM JUHEHHBIX aJredpanyeckux ypaBHeHUii
OcHOBHBIE ONpENENICHUS TEOPUM CHCTEMbl JIMHEWHBIX alreOpanyecKux YpaBHEHUH.
MarpuyHas 3anuch CUCTEMBI.

Meron I"aycca.

Cuctembl n JIMHEWMHBIX ypaBHEHHH ¢ n Heu3BecTHBIMU. Dopmynsl Kpamepa.

JluneliHasg 3aBUCMMOCTP M HE3aBHCUMOCTb CHUCTEMBbI BEKTOpOB. (CBOHCTBA JMHEHHON
3aBUCHUMOCTH.

baszuc. Koopaunate! Bektopa B 6a3uce. CBolicTBa KOOpAMHAT BEKTOPA.

Panr maTpuubt

Meton «okallMIIMIOIIKMX» MHHOPOB. OJeMEHTapHble MpeoOpa3oBaHUsA MaTpULbl, HE
MEHSIOIINE €€ PaHT.

Teopema Kponekepa-Kanemnu. Haxoxienue pemieHuid 1ji1 COBMECTHOM CUCTEMbl YPABHEHUU.
OcHOBHBIE ¥ CBOOOTHBIC ITIEPEMCHHBIE.

OIIHOPOAHBIE CUCTEMBI JIUHEUHBIX yYpaBHEHHI. CBOMCTBA pELICHUIA.

Pa3nen 3. DiieMeHTHI BeKTOPHOIi ajiredpbl
Jluneiinbie onepanuu Haj BekTopamu. CBOWCTBA orepanui.
basuc. Koopaunatsl Bekropa B 6aszuce. CBoiicTBa KoopAMHAT BekTopa. AQQuHHAs cuctema
koopauHat. Koopaunats! Touku. KoopauHaTel BEKTOpa Kak pa3HOCTh KOOPAHMHAT €r0 KOHLA U
Hayaja.
®opmyna neneHus 0Tpe3Ka B JAHHOM OTHOILICHHH.
[TpsamoyronbHas cucrema KoopAuHaT. OpTOHOPMHUPOBAHHBIN Oa3ucC.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, €r0 CBONCTBA. BrIuncieHrne B KOOpAUHATaX.
Onpenenenue nNpaBoi TPOMKU BEKTOPOB. BEKTOpHOE NpOU3BEAECHUE BEKTOPOB, €TI0 CBOMCTBA,
F€OMETPUYECKHM CMBICI. BpIUKCIIEHHE B KOOpAUHATAX.
CMemanHoe mpou3BeNeHUE 3-X BEKTOPOB, €ro CBOMCTBA. ['€OMETpUYECKHMH CMBICIL.
Boruncnenue B koopauHatax. HeoOxonumMoe U 10CTaTOYHOE YCIOBUE KOMIUIAHAPHOCTH 3-X
BEKTOPOB.

Pa3nes 4. DiieMeHThbI aHAIUTHYECKOH reoMeTpUM

Kpussle Ha muiockoctu. Anredpanueckue kpuBble. CriocoObl 3aJaHUSI KPUBBIX.
Bunel ypaBHeHuit IpsiMO Ha TUIOCKOCTH: 00111ee, KAHOHUYECKOE, B OTPE3KAX, C YTIIOBBIM
ko3 duurentom. HenonaHoe ypaBHeHUE NPSIMOH.
HopMmanbHoe ypaBHeHUE npsaMoil. PaccTossHME OT TOYKH 10 MPSIMOI.
B3anmHOe pacrosnoxeHue JByX NpsIMbIX Ha IIIOCKOCTH, YTOJI MEXAY IPSAMBIMHU.
[ToBepxHOCTH B IpOCTpaHCcTBE. AlreOpandeckue MOBEPXHOCTH.
Bunp! ypaBHeHui miuockocTu: ol1iee, B 0Tpe3kax, HopMasbHoe. HernonHoe ypaBHeHMe
IJIOCKOCTH. PaccTosiHME OT TOYKH 10 TIOCKOCTH.
B3anMHOe pacnonoXeHue IByX INIOCKOCTEN, YIOJI MEKIY INIOCKOCTSAMH.
Kpussie B npoctpanctse. CiocoObl 3a/1aHNs KPUBBIX B IPOCTPAHCTBE.
Buzpl ypaBHeHuU# npsMoi B IPOCTPaHCTBE: KAHOHUYECKOE U ob1iee. PaccTosiHME OT TOUKH J10
IPSIMOIA.
B3aumHoe pacnionoxeHue IByX MpsIMbIX B IPOCTPAHCTBE, YTOJI MEXAY IPSIMBIMU.
B3anMHOe pacnonokeHne NpsMon 1 IMIIOCKOCTH, YTOJI MEX1y HUMU.
KaHoHn4eckoe ypaBHEHUE 2JUINIICA, SKCIIEHTPUCUTET, AUPEKTPHUCA.
Kanonuueckoe ypaBHeHHE rumnepO0ibl, SKCIIEHTPUCUTET, TUPEKTPUCA, ACUMIITOTHI.
KanoHnnveckoe ypaBHeHUE MapadoJIbl.
O61ue cBoiicTBa KpUBBIX BTOpOro nopsaka. Odiee onpeieneHne KpuBbIX BTOPOTro MOPsAKa.
[MunuHapUYECcKHE TOBEPXHOCTH.
DIUNTAYECKUH U TUHepOoIndYecKuil mapadoIouIbl.
Konnyeckue noBepxHOCTH.
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44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Pa3nen 5. BBegenne B MaTeMaTHuecKuii aHAIU3
UYucno. [Tepemennas. @yHKIus ASWCTBUTEIHLHOTO IIEPEMEHHOTO. DJIeMEHTapHbIe (YHKIIMU U
ux rpaduKu
Oynkuus. CiocoOsl ee 3aganus. OOparHas, ClI0XKHas, HesIBHASA, 33JaHHAs TAPaAMETPUUYECKH .
Yucnosas nocienoBarenbHOCTh. OmpeieseHue mpeena YuciIoBOM Moclie0BaTeIbHOCTH.
Cxopduuecs nocie10BaTeIbHOCTH U X CBOMCTBA.
OcHoBHbIE TeOpeMbl 0 mipeaenax. [lonsTue HeonpeaeneHHOCTH.
Omnpenenenue npenena Gynkuuu (Kommu, I'efine).
[Tpenen pynkuuu. M3mMenenue GyHKIMH IPU X, CTpeMsIIIeMcsl K OECKOHEUHOCTH
[Mpenen Gpyakuuu. OyHKIHS, CTPEMSIIAsACS K O0ECKOHEYHOCTH
beckoHe4YHO Majble U UX CBOMCT
[ 3ameuarenbHbIN Ipeaen
Il 3ameuarenbHBIN TpeAeI.
HenpepsiBHOCTh QyHKITNHN B Touke. Kitaccudukamms Touek pa3pbiBa GyHKINH.

Paznen 6. Iudpepennuanbaoe nucunciaenne GyHKIHU OIHOI AeliCTBUTEILHOI NepeMeHHOo

56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

ITponsBonnas. Onpenenenue. Cpoiicta. [loHsTHE 1€BOM M IPABOM IPOU3BOAHBIX
IIpousBoaHas. I'eoMeTpu4EeCKUil CMBICI. Y paBHEHHE HOPMAJIA U KacaTeJIbHOM.

OcHoBHbIe npaBuiIa AuddepeHrpoBaHus GYHKIUU B TOUKE

Tabmuna mpon3BoAHBIX. BEIBOT

Huddepenuman. Onpenenenue. I'eomerpuueckuit cmbici. [Ipuioskenue Kk npruOIMKEHHOMY
BBIYMCIICHHUIO

JuddepenumrpoBanue ca0xKHON MOKa3aTeIbHON (PYyHKIUN

[TpousBognas I u Il mopsinka pyHkuMM, 3aJaHHON HESBHO U NTapaMETPUUECKU
[TpousBonHas u quddepenunan Boicuero nopsaaka. @opmysna JleoHuna

®opmyna Telinopa . Pa3noskeHne OCHOBHBIX 3J€MEHTapHBIX(PYHKIINIH

[IpaBuno Jlonurans

OcnoBHBbIE TeOpeMBbl AudpepennmansHoro ucuuciaeHus ( T.depma, Post, Jlarpamxka, Komrm)
[TonsTHe nOKambHOrO 3KcTpeMyMa. Heo6xoanmoe ycioBue 3KCTpeMyMa B TOUKE

TeopeMbl 0 TOCTaTOYHBIX YCIOBHSIX dKCTPEMyMa

Teopema o BeInyksI0CTH (PYHKIIMU B Touke . Touka neperuda

AcuMnTOoTHI K TpaduKy PyHKIMH

[TonHOe HccnenoBanne GyHKIUHU U TOCTPOEHHE ee rpaduka

Pa3zpnen 7. DyHKUMH HECKOJBLKHUX NTePEeMEHHBIX

72.

73.
74.

75.

76.
77.
78.
79.
80.
81.
82.
83.

Omnpenenenne GyHKIUN HECKOJIBKUX IEPEMEHHBIX. [ 'eomeTpuueckoe n3oopakeHne QyHKINH
JIBYX NIEPEMEHHBIX.

[Tpenen. HempepbIBHOCTH (DYHKIIUU IBYX IT€PEMEHHBIX.

YacTHOe U MOJHOE NpupalieHne GyHKINHU IByX epeMEeHHBIX. YacTHbIE TPOU3BOJHBIE
(GYHKIMM IBYX NIEPEMEHHBIX (ONpesiesieHue, FeOMETpUUecKast HHTEPIpEeTaIus).
[TonHOe npuparenne u noaHsli Auddeperuan GyHKIUU IByX IepEMEHHBIX.
['eomeTpuyeckuii cMpic ofHOTO AuddepeHimana.

VYpaBHEHME KacaTeabHON IIOCKOCTH U HOPMAJIU K TIOBEPXHOCTH.

[Tpou3BoHas CI0KHON (QYHKIIMHM HECKOJIBKUX NepeMeHHbIX. [onHas mpousBoiHasi.
WNuBapuanTHOCTH (hOpMBI IEpBOTo auddepeHIana.

[Tpon3BoHBIE BBICIIKX MOPSAKOB. Teopema 0 paBeHCTBE CMEIIaHHbBIX POU3BO/IHBIX.
[Tpou3BoHas OT PYHKIMH, 3aJJAHHON HESIBHO.

IToBepxHOCTH ypoBHS. [Ipon3BOIHASA 110 HATIPABJICHMUIO.

['panuent (ornpeneneHue, OCHOBHbIE CBOMCTBA)

OkcTpeMyM (pyHKINU ABYX nepeMeHHbIX. HeoOXoauMble 1 TOCTaTOUHbIE YCIOBUS
HKCTpeMyMa. Y CIIOBHBII 3KCTPEMYM (PYHKILUH JIBYX MEPEMEHHBIMH.
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84.
85.
86.
87.

88.
89.
90.
91.
92.

wn

~

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Pa3znen 8. UuTerpajibHoe ucuncjieHne GyHKIUN OTHOH MepeMeHHOM
[TepBooOpazHas GyHKIKSA U HEOTPEAEIEHHBI HHTETPaL.
OcHoBHBIE CBOWCTBA HEONPEACIEHHOIO HHTErpaa.
Merog 3aMeHb! iepeMeHon. PopMysa UHTETPUPOBAHUS 10 YACTSAM.
[Tpocreimme nHTErpaibl, CoOAEpKaIUe KBaApaTHbIN TpéXxwieH. IHTerpupoBanue
palMoHANBHBIX APOoOeit

Pa3nen 9. JjieMeHThI TEOPUH BePOSITHOCTEM

IIpeamer u3ydeHus: TEOPUHU BEPOATHOCTEH.

Anrebpa coObiTuii. Teopema c1oKeHUsI HECOBMECTHBIX COOBITHI

Teopema clokeHU BEPOSATHOCTEH COBMECTHBIX COOBITHIA.

YcioBHas BEPOATHOCT. TeopeMbl YMHOKEHHUS JIJIs1 3aBUCUMBIX M HE3aBUCHUMBIX COOBITUH.
®opmyna noaHou BepoaTHocTH. Popmyia baneca.

Bonpoce!l s npoBepku ypoBusi «YMETD»
Pazgen 1 MaTpuubl 1 onpeaeureu

[Tpou3BoauTH Ollepalvy CIOKEHHUSI MATPUL], YMHOKEHUS Ha YUCIIO, YMHOKaTh MaTpPULIbI,
TPAHCIIOHUPOBATb.
Boruncnsate onpeaenutenu 2-ro U 3-ro MopsiIKOB.
Haxoauts MUHODBI U anre0panyecKkue J0MOTHEHUSI.
BoruncnsaTe onpeaenuTeny cTapunx MOpsIKOB C UCIIOIb30BAaHUEM Pa3I0kKEHUS 10 CTPOKE
(cronOIry) ¥ CBOWCTBA OMPEACIUTEINS.
BoruncnsaTe onpeaenuTeny cTapunx MOpsIKOB C UCIIOIb30BAaHUEM Pa3I0KEHUS 110
HECKOJILKMM CTPOKaM (CTOJIONaM).
Haxoauth 00patHyo MaTpuiyy

Pa3nea 2. O61mas Teopus cucreM JUHEHHBIX ajJredpanyeckux ypaBHeHHil
Pemate cuctembl TMHEHHBIX anreOpandeckux ypaBHeHUH MeTo oM [aycca.
Haxoauts perienue /it HEBBIPOXKIEHHBIX CUCTEM N JIMHEHHBIX YPABHEHUH C N HEU3BECTHBHIMU
no ¢popmyinam Kpamepa.
HaxoauTh panr MaTpuiibl METOJOM «OKaMMIISIOIINX» MUHOPOB U METOJIOM MPUBEJICHUS K
TparnenuoJaJbHOMY BUIY C TOMOIIBIO 3JIEMEHTAPHBIX TPeoOpa3oBaHuil.
PemaTth cucteMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM, HaX0/sl OCHOBHbIE IEPEMEHHBIE U
IIEpEMEHHBIE-I1apaMETPHI.
Haxonuthe pyHIaMeHTaNbHYIO CUCTEMY PELIEHUH OJTHOPOAHON CUCTEMBI.
Pemate MaTpuyHble YpaBHEHUS C TOMOIIBIO JIEMEHTAPHBIX IPeoOpa3oBaHuil.

Pa3nes 3. DiieMeHTBI BEKTOPHOI ajredpbl
IIpon3BOaUTE IMHENHBIE ONIEPALIMH HAJl BEKTOPAMH.
OnpenensaTs, 00pa3yeT U JaHHAs CUCTEMa BEKTOPOB Oa3Hc.
Haxonuts paznoxeHue BeKTopa 1o 6asucy.
Haxoauts npoekuuio BEKTopa Ha OCbh.
Haxonute KoOpAMHATBI BEKTOpPA IO KOOPAMHATAM €TI0 Hadasla M KOHIIA.
ITpon3BoauTh IMHENHBIE ONIEpallMi HaJl BEKTOPaMHU B KOOPAMHATAX.
Haxonnute KOOpAMHATBI TOUKH, AEISAIIENR OTPE30K B JAHHOMY OTHOLIEHUU.
BpluncnsaTe ckamsipHOE NMPOU3BEACHUE, UCIIOB3Ys OIIPEIEICHUE U CBOMCTBA.
BBIYuCIsATh CKanspHOE MPOU3BENECHUE BEKTOPOB, 3aIaHHBIX KOOPAMHATAMMU.
[TpoBepsATH OPTOrOHATBHOCTE BEKTOPOB U BBIUUCIIATH YTOJI MEXAY BEKTOPAMHU, €CJIN OHU JaHbI
CBOMMH KOOPJAMHATAMM.

32



23.
24.
25.
26.
27.
28.

29.

30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.

41.
42.
43.
44,
45.

BbruncnsaTe BEKTOPHOE NPOU3BEIEHUE BEKTOPOB, UCIIOJIb3Ys ONPEAEIEHUE U CBONCTBA.
BbIunciaTe BEKTOpHOE IPOU3BEICHHE BEKTOPOB, 33JaHHBIX CBOUMH KOOPAMHATAMH.
Haxoauts miomans napamienorpaMMa U TpEyrojibHUKa, IOCTPOCHHBIX HA BEKTOpax.
BbruucnaTe cMelaHHoe Npou3BeieHne 3-X BEKTOPOB, 3aJJaHHBIX CBOUMHU KOOPAMHATAMH.
[TpoBepsATh KOMIIAHAPHOCTH BEKTOPOB, UCII0JIb3Ysl CMEIIAHHOE IIPOU3BEICHHE.
Bbruucnate 00beM napaiienenunesa v TeTpadgpa, IOCTPOSHHBIX Ha TPEX BEKTOpax.

Pa3zgen 4. JiieMeHTHI AHAJIUTHYECKON reoMeTpruH
3anuceiBaTh ypaBHEHHE MPAMON Ha MJIOCKOCTH U B MPOCTPAHCTBE, MPOXOIAIIEH Yepe3 JIBe
TOYKH.
3anuchIBaTh YpaBHEHHE MJIOCKOCTH, IPOXOASILIEH Yepe3 TPU TOUKH.
HaxoauThk paccTosHue OT TOUKH J0 MPSIMOI Ha TJIOCKOCTH U B IPOCTPAHCTRBE.
Haxoauts paccrosinue OoT TOYKU J0 IMIIOCKOCTH.
HaxoauTek yroa Mexy npsiMbIMH Ha TJIOCKOCTH U B IPOCTPAHCTRBE.
Haxoauts yron Mexay npsiMoi U INIOCKOCTBIO.
HaxoauTek yroa Mexy ImiI0CKOCTIMHU.
HaXO[[I/ITI) 10 KaHOHI/ILIeCKOMy ypaBHeHI/IIO JJIJIUIICA BKCHCHTpI/ICI/ITeT, I[I/IpeKTpI/ICy.
HaxoauTh o KaHOHUYECKOMY YPaBHEHUIO THIEPOOIIBI SKCIIEHTPUCUTET, TUPEKTPUCY,
ACUMIITOTHEI.
N300paxath KpUBYIO BTOPOTO MOPSAKA, 33JaHHYIO0 B KAHOHMYECKOM BUJIE.
[TpuBOIUTE ypaBHEHHE KPUBOM 2-T'0 MOPSAIKAa K KAHOHUYECKOMY BUAY C IIOMOILBIO
napauIeIbHOTO MepeHoca U MOBOPOTa OCeH KOOPAMHAT, U300pakaTh 3Ty KPUBYIO.

Pasznes 5. BBeaenne B MaTeMaTH4eCKUH aHAJIN3

Onpenensats Tun 3aaanus GyHkuun (OOpaTHas, CloXKHasl, HesiBHAsI, 3aJJaHHas
apaMeTpUUECcKU)

HaxonuTh npenen 4ucaoBoi Mociie0BaTeIbHOCTH

Haxoxuts npenen GyHKINH, UCTIONB3YS CBOWCTBA OECKOHEYHO MaJIbIX
Haxonuts npenen QyHKIMH. UCTIONB3YS 3aMeyaTeIbHble MPEIeibl
OnpenensTb HENPEPHIBHOCTh (DYHKIIUU

KnaccugunupoBats ToOuku pa3pbiBa GyHKINUN

Pazgen 6. ludgdepenuuanbHoe ncuucienue GyHKIUM OHOM AeiiCTBUTEJbLHON NepeMeHHOMH

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

HaxoauTs N1eByto 1 npaByto MPOU3BOAHYIO (PYHKIIUU
Hcnons30BaTh B pelIEeHUN T€OMETPUYECKUNM CMBICI IIPOU3BOIHON
CocTaBisTh ypaBHEHHUs HOpMAJIU M KacaTeIbHOM.

Hcnonbk3oBate npasuiia audepeHunpoBanns QyHKINN B TOUKE
Hcnonb30BaThk Ta0NUILy TPOU3BOIHBIX.

Haxonuts nuddepennman GpyHxuuu.

Hcnonb3oBate auddepeHnnan Kk NpuOIMKEHHOMY BBIYHCICHHIO
JuddepeHunpoBaTh CI0KHYIO MOKA3aTENbHYIO (PYHKIIHIO
HuddepenurpoBath pyHKIINH, 33JaAHHOM HESBHO U MMapaMeTPUYECKH
Haxoauts npou3BoanHyto U nuddepeHiuan BHICIIEro NOpsIKa.
Hcnonb3oBatek popmyy Jleitbuuma

UcnonszoBars Gpopmyny Teitnopa .

3anucaTh pa3nokeHUEe OCHOBHBIX 3JIEMEHTApHBIX (QYHKIIUI
[IpumennTs npaBuio Jlonuransa

OmnpenenuTd JIOKAIbHBIA HIKCTPEMYM B TOUKE.

Onpenenuth BHITYKIOCTh rpaduka GyHKIIMH B TOUKE .
Onpenenuts TOUKy neperuda rpaduka GyHKIUN
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63.  Haiftu acumnrory K rpaduky GyHKIHMN
64.  UccnepoBaTh GYHKIHIO M TIOCTPOUTH €€ rpaduk

Pazgen 7. DyHKIIUU HECKOJIBbKHUX MEPeMEeHHbIX

66 HaxoauTp yacTHOE 1 OJHOE MpHUpaIieHne QyHKIUHN IBYX IepeMEHHbIC, YaCTHbIC
IPOM3BOJIHbIE (YHKLIUU JIBYX IIEPEMEHHBIX

67 Hcnonp30BaTh MOJTHOE MpHUpAIEHHe U TOTHBIN quddepeHmran GyHKIUN IBYX
IEPEMEHHBIX B IPUOJIMKEHHOM BBIYMCICHUU

68 CocTaBuTh ypaBHEHUS KacaTebHON IUIOCKOCTH M HOPMAJIU K MTOBEPXHOCTH.

69 HaxoanuThs npon3BOHYIO CIIOKHON (DYHKIIMN HECKOJIBKUX MEPEMEHHBIX.

70 HaxoauTps mpou3BOHbBIE BHICIIUX MOPSAKOB. JlOKa3bIBaTh PABEHCTBO CMEIIAHHBIX
IIPOM3BOJIHBIX.

71 HaxoauTe npousBoHbIe OT (PYHKINH, 3aJaHHOHN HESIBHO.

72 HccnenoBaTh Ha 3KCTpeMyM (DYHKIIUH JIBYX MEPEMEHHBIX.

Pa3nen 8.UnTerpasbHoe ucuncjieHue (PyHKIUH OTHOMH nMepeMeHHOi
76.  IlpuMmeHSTH CBOWCTBA HEONPEAEIEHHOTO MHTETPAja P BEIYUCICHUH
77.  IlpuMeHsTH METOJ 3aMEHBI IEPEMEHOI, (popMynay HHTETPUPOBAHUS IO YACTSIM.
78.  HMuTterpupoBaTh panMoHaIbHBIC IPOOH.

Pa3gen 9. DineMeHTHI TeOPHH BePOATHOCTEIH

80.KnaccudukanupoBars cOOBITHS 10 XapaKTEPy COBMECTHOW CBSI3H , 10 CTEIICHU BO3MOXXHOCTH
WX MPOSIBJICHUS, TIPUBECTH IPUMEPHI TTOJTHOW TPYIIIBI COOBITHIA.

81.  Jlate KiaccMYecKOe W CTATUCTHYECKOE ONPEACICHHE BEPOSTHOCTH. BbiieinTh oTiIHYMEe
a0COJIIOTHON U OTHOCUTEIIbHOM YacTOTHI

82./latb onpezencHue MPOU3BEACHUS IBYX COOBITHIA.ONPEACTUTh BEPOITHOCTh TOSBICHHUS XOTS
OBI OJTHOTO COOBITHS, YCIIOBHYIO BEPOSTHOCTD

82. KrnaccudukanupoBarb cOOBITHS MO XapaKTepy COBMECTHOM CBsi3H. [IpumeHuTs hopMymy aist
BBIUHCIICHHS] BEPOSITHOCTEN COBMECTHBIX COOBITHIA.

83. Onpenenuts ycrnoBusi mpuMmeHenus (opmyna baifeca, ¢hopMynbl MOTHONW BEPOSITHOCTH
KaKUM CBOWCTBaM JIOJDKHBI YIOBIIETBOPSATH THIIOTE3HI.

Bonpocsr nist nposepku yposusi «BJIAJIETD»
Pazgen 1. MaTpuubl 1 onpeeuTe/
1. Jns matpun A u B serauciuts 24 — 3B, AB, BA, A%, |A|, B™1, ecin

2 2 5 2 3 3
A=14 3 4), B=(1 -1 1
3 3 6 1 -2 -1
2. BprauciuTh onpenenuTens 4-ro mopsaka.
3 -3 -2 -5
2 5 4 6
5 5 8 7
4 4 5 6
3. Haiitu oOpatHyo MaTpuIly /Ul JAHHOW MaTpPHUIIbI
2 2 3
1 —1 0

—1 2 1
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10.

11.

12.
13.

14.

15.

16.

Pa3znes 2. O0masi Teopusi cucTeM JIMHEHHBIX aJIre0panyecKuX ypaBHeHH i
Pemmute cucremy: a) meromom Kpamepa; 0) cpeacTBamMu MaTpPUYHOTO HUCYHCICHHS C
MCIIOJIb30BaHUEM O00paTHOI MaTpullsl; B) MeTooM ["aycca.

X +X,—3%X, =0
3X, +2X, + 2%, =-1,
X, —X, + 5X; =2

Haiitu panr matpunsl

0 4 10 1
4 8 18 7
10 18 40 17
1 7 17 3

Peummth cucremy metosiom ["aycca.
1+ zo+43z3— 24 + 325 =1,
2z + 2z9 + 43 — T4+ 325 = 2,
3z1 + 329 + 523 — 2x4 + 325 = 1,
2z + 2x9 + 8x3 — 314 + 925 = 2.
Haiitn pyHnnameHTanpHy0 cUCTEMY pEIIeHU OJHOPOTHONW CUCTEMBI ypaBHEHUH.

(?xl =X, +3x;—2x, +4x;,=0

Y 4.1.‘1 - 2.1.‘2 + 5.‘\-3 + .Y_1 + T.TS - O

‘\ 2.1.'1 - .Tj + .1(3 + 81'4 + 2.\’5 = 0
(2 1 —3 2} —2 4\

X -
3 2 5 —3, 3 —1)
Pa3nea 3. DiieMeHTBI BeKTOPHOI aJredpbl

JlaHbl Tpu BeKTOpa a = {4;7;8},b = {9;1; 3}, C= {2;—4;—1}. JlokaszaTh, 4TO a b u € — 6asuc

Pemuts MaTpUYIHOC YpaBHCHHC.

Y HAlTH pa3okKeHHe BEKTOpa d= {1;—13;—13} no Oasucy a, buc.
Hanbr  xoopmuHatel BepmmH —TpeyrompHuKa ABC D A(L -1, 2),B(-2,0,2),C(2,1,-1).

- -
Haiitu: 1) kocunyc yrma wmexny Bekropamu AB uAC; 2) koopauHaThl BeKTOpa

a=2AB-5CD; 3) anreOpamueckyro mnpoekuuto Bektopa BC Ha Bektop &8; 4) mnuny
MeIaHbl, ONMYIIEHHYIO Ha cTopoHy BC .
Haiitu miomians nmapamienorpaMma, TOCTPOCHHOTO Ha BekTopax M=3p+20 ufi=p—2qu
V4
%
Jlexar mu Toukn A(2, 4,0),B(2,-2,4), C(L,8,—4), D(2,7,—2) B ogHOIi MITOCKOCTH.
Jausr koopaunatsel Bepmma mupamuasl ABCD : A(3-2,2), B(L,-31), C(2,0,4), D(6,—4,6).
Haiitu: 1) mnomans rpanu ABC ; 2) 06bem nupamuasl ABCD ; 3) nnuHy BBICOTBI TUPAMUIBL,
OIYIIEHHOW 13 BepiiuHbl D .

Paspnen 4. JjieMeHTHI aHATUTHYECKOM reOMeTPUH
Hanbl qse Beprunnsl A(3, —1) u B(5,7) tpeyronsanuka ABC u touka N (4, —1) mepecedyenus
ero BeicoT. COCTaBUTh YPaBHEHUS CTOPOH 3TOTO TPEYrOJbHUKA.
CocTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXO/IAIICH Yepe3 MpsMyo
x=2t+1,y=—-3t+2,z=2t —3urouxy A(2,—2,1).
Touka M (2, —1) nexurt na smunce, pokyc koroporo F(1,0), a coorBeTcTByromas
nupekTpuca gaHa ypasHeHueM 2x —y — 10 = 0. CoctaBuTh ypaBHEHHE 3TOT0 JUIHIICA.

Pa3zpnen S. BBenenue B MaTeMaTH4eCKUl aHAIN3

€ro BBICOTY, ONyIlIeHHyto Ha Bektop M, ecmu |P|=2,(q/=1, (P,q) =
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17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

Haiitu 00nacte onpeneneHust 1 HOCTPOUTh TpapuKH (PyHKIHIA.
a) y=3log,(x+2) 6) y=—tg2x+1
x =t

[TocTpouth KpuBbIE, 3aJaHHBIE TAPAMETPUUECKH. {y ot

[TocTpouTh KPUBYIO B OJSIPHON CUCTEME KOOpPAMHAT. p = 3C0S2¢
HaliTi ykasaHHbBIE IpeIeIibl, He MOJIb3YACh paBmiioM Jlomurans
2y lim AT =2 6) lim —2— X
x>+ BX +6X° —4 x>-32X°+3x—-9
B) Iim X r) lim X+—X2 a) lim [l+gjgx
-0 1+ X —J1— X x-0 arcsin * 3x e X

3amana pynkmus Y = f (X) U J1Ba 3HaUeHUs aprymenra. TpeOyercs:

1) ycraHOBUTH, SIBJISCTCSA JIM JaHHAs (DYHKLIMS HENPEPHIBHOW WM Pa3pbIBHOW JUIs
Ka)KJOr0 U3 JaHHBIX 3HAYECHUN apryMeHTa;
2) B ciydae pa3pbiBa (YHKIUH HAWTH €€ TpeJiel B TOUKE pa3phiBa ClIeBa U CIIPaBa;

3) cnenaTh CXeMaTUYECKUI YEPTEK.
1

f(x)=9%x X, =-1 X, =—3
Bagana ¢ymkmua Y = f (X) Haiitn Toukm pa3pbiBa (yHKUIUH, €CIIM OHH CYIIECTBYIOT.
COsX ecm X<0
Crenarb cxeMaTHUYECKUHN YEPTEK. f (x) ={x"=2 ecm 0<x<l1
-1 ecom X1

Pa3nen 6. ludgdepeHnuanbHoe HCHUCTIeHHE PYHKIMU OTHOM NeHCTBUTEIBLHOM
nepeMeHHOH

dx

Haittu npounsBoaHbie d_ JAHHBIX (PYHKITUH:

7X cos? x sin6x c0s X ) .
aA) y=—— 0) y= B) V=2 r) y =(ctg x 1) X°y =arcsin
)y\/x77+3 )y arctgX)y ) y=(ctg x) ) X7y y
2
HaﬁTH—I/Id—z/ a) Y =Ctg®x 6) X=~v1-t*; y=t>+1
dx dx
Haiitu HanOomnbIiee 1 HaUMEHbIIIee 3HAYECHUS f(X) Ha OTpE3Ke [a; b]:

f(x)=7-3x° [-1; 2]
HccnenoBath MeTogaMu AuQpepeHInanbHOro ucuuciaeHus GQyHkuuu Y = f (X); HCIIOJIb3YS
pe3ysbTaThl UCCIEI0BaHMs, TOCTPOUTD ee rpaduk: Y = 3X2 —2-x°
CocTaBuTh ypaBHEHMsI KacaTeIbHOW U HOPMaJM K KpUBOH Y = f (X) B Touke X = X; .

Crenats weprex: Y = X° — 2X, Xy =2
Haiitu npenens! ¢pyHkumii no npasuity Jlonurans:

. X—arctg x . X 1
a) lim ———— 6) m| — ——
X0 X -1 X—=1 Inx
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29.

30.
31.

32.

33.
34.
35.

36.

37.

38.

39.

40.

41.

Pa3znen 7. DyHKIMH HECKOJBKHUX NepPeMEHHBIX

. 3xy
Haiitu 1 mocTpouTs 0051aCTh onpeeneHuss GYHKIUU Z = W
X—oYy

Haiitn yacTHBIE POU3BOIHBIC MIEPBOTO MOPSIKa GYHKIIUU  Z = arcsin /Xy .

2,2
Haiitn yacTHbIe IPOM3BO/IHBIE BTOPOTO MOpsiaka GyHkuuu Z =e* ° . YOeauThes, 4ro

0’z 0%z

oXoy  Oyox

Haiitu muddepennnan II-ro mopsiaka GyHkmmm F=—¢" 5rouke (0,1)

Haittu sxcrpemym dyHkumn. 2 = X* +8y° —6xy +5

Haiitu yacTHbIE IPOU3BOAHBIE OT CIOKHOM PyHKIMH. Z = Ctg(X+Y), TaeX = u?v®, y=u"
CocTaBuTh ypaBHEHHE KacaTeIbHOM MJIOCKOCTU M YPaBHEHHSI HOPMAJH K

nosepxHocTH z = X~ —2xy + y°> — x + 2 B Touxe M(1, 1, 1).

. 2 2
HamucaTp ypaBHEHHs KacaTeNbHbBIX INIOCKOCTEH K MOBEPXHOCTH X -3X+2°+2-2y=0 B TOuKe
nepecedeHus ¢ ocbio Oy

Pa3nen 8. UnTerpanbHoe ucyucjieHue pyHKIMU OHOMH MepeMeHHO M

J-arcsin8 X=X 4
| 2
BrlunciauTe HeonpeIeaeHHbI HHTETpall 1-x
. j(5x+6) cos 2xdx
BrruncnauTs HeonpeIeneHHbIN HHTErpal
In? xdx

BpruncinTe HeOnpeaeneHHbIA HHTETPal \/;
2 —x?—7x-12
X(X+1)(x—23)

X—3
Brlunciuts HeonpeAeneHHbIA HHTETPal X" +4x+8

BpruncinTe HeOnpeaeneHHbIA HHTETPal

Pa3nen 9. DineMeHTHI TEOPpUM BepPOSITHOCTEMH

42.

43.

44,

45.

CobwsiTue A —xoTs Obl OJHA M3 5 MalIMH Ha CTOSIHKE — JierkoBasi, coobithe B — Bce 5
MaliuH Ha CTOSHKE — Tpy3oBble. OmnpenenuTh, YTO MPEACTaBIAIOT COOO0H cleayronme

coourus: a) A+ B; 6) A-B;s) A-B;r) A-B?

B nexe paboTaroT mecTh MyXYMH M 4YeThIpe KEHIIMHBI. [0 TabenbHBIM HOMEpaM HayJaady
O0TOOpaHbI CEMb 4eJOBEK. HaliTh BEpOSATHOCTH TOTO, YTO CPEAU OTOOPAHHBIX JIHI] OKaXKYTCS
TPH KCHIIUHBI.

B kpyr Boucanu paBHOCTOpOHHMI TpeyroibHUK. B kpyr Haynauy Opocaetcst Touka. Kakosa
BEPOSITHOCTb, YTO OHA MOMA/IET B TPEYTrOJIbHUK?

N3roToBuTEIF MOXXET TOJYYUTH 3afBKA OT YETHIPEX TNOTPEOUTENCH C BEPOSTHOCTIMH
cootBerctBeHHO 0,1; 0,2; 0,3 u 0,4. HaliTu BEpOATHOCTH TOTO, YTO MOCTYMHT XOTsI ObI OJHA
3as1BKa, €CJIM UX MOCTYIUICHUSI HE3aBUCHMBI.
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46.

47.

48.

49.

Onpenenuth BEPOSITHOCTh TOTO, YTO HA DK3aMEHE TMEpPBbBIC JBAa CTYACHTA JOCTAHYT OWIIETHI C
HEYETHBIMH HOMEpPaMH, a CIEAYIOIINE YeThIPE CTYIEHTA ¢ YETHBIMH, €CIIM BCETO OMJIETOB 25 1
BCE OHH TIIATEIHHO MEePEMEIIaHbl.

JIBa OXOTHHMKA CTPEJSIFOT IO OJHOW IIENH, MPUYEeM Ka)Ibld JIeJaeT MO OJHOMY BBICTpPEIY.
BepositHOCTh MONaganus B 11e1b AJ1 epBoro oxoTHUka pasua 0,7, ayis Broporo — 0,8. Haiitu
BEPOSTHOCTH MOPAKCHUS IIEITH

B xommbroreprom kiacce 50% kommbiorepoB Mapku Hp, 28% — Lenovo, 22% — Acer.
Onpenenuth BEPOATHOCTh TOTO, YTO OMNpPEACIEHHBI CTyJIEHT B 3TOM Kiacce Oyaer
3aHMMATbcA Ha KommbioTepe Hp wmim Acer. Beibop KoMIbHOTEpa MPOUCXOAUT CIYYAHBIM
00pazomM.

B cpennem u3 100 knmueHToB otaeneHust 6anka 60 00CITy>KUBAIOTCS IEPBBIM ONEPAIIMOHICTOM
u 40 — BTOpPBIM ONEPAIIMOHKCTOM. BeposATHOCTH TOTrO, YTO KJIMEHT OyAeT oOCiyxkeH 0e3
MOMOIIIX 3aBEAYIOILIEr0 OTEIECHUEM, TOJIBKO CAaMHUM omnepaionucToM, cocrasisietr 0,9 u 0,75
COOTBETCTBEHHO ISl TEPBOIO0 W BTOPOTO CiyXammx OaHka. HalTH BEpOATHOCTH TOJHOTO
00CITyKMBaHUS KJIMECHTOB MIEPBBIM OIEPAITIOHUCTOM.

ITonuprit (1)OH,I[ OLCHOYHBIX CPCACTB IJII KOHTPOJIA OCBOCHHA AUCHUIIIMHBI PasMCIICH B

OaHKe BOIIPOCOB JIaHHOTO Kypca auciuiuinHel B eLearning Server 4G DMOC HI'TY mno aapecy
https://edu.nntu.ru/lesson/list/index/subject_id/1120
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YTBEPXIAIO:

HMupekrop uncturyra UHOY
C.H. Murskos

13 29 202_

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSL TIOJITOTOBKY OaKajaBpoB/ CIECIMATMCTOB/ MarucTpoB
Hamnpagnenue: {mudp — Ha3BaHue}

T.

HamnpaBieHHOCTB:
dopma 00yueHuUsI
['ox Hauana MOATOTOBKHU:

Kype
Cemectp

a) B pabGouyro nporpamMmy He BHOCATCS U3MeHeHHs. [IporpaMmMa akTyanu3upoBaHa Jyist

20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj

Havaja MOATrOTOBKH):
1) ;

)
Pa3zpaboTtuuk (n):

(®UO, yueHas cTeneHb, yueHOE 3BaHHE) « »

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHnuu Kadeapbl
poTOKOJI Ne OT «_ »

3aBenyronui kadgeapoi

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyroluii BeIMycKatonen kadeapoit « MeHeIKMeHT» « »

Mertonuyeckuii otaen YMY: « » 2021 .

2021 r.
2021 .
2021 .
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