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1 IlepeyeHb IUTAHHPYEMBIX pPe3yJIbTaTOB O0Yy4YeHHS N0 OUCOHUIUIHHEe "MareMaTHKa",
COOTHECEHHBIX C IUIAaHHPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/ILHOM NMPOrpaMMbI

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

YHUBEPCAIbHEIX KOMIIETEHITUN:

YK-1 - Crioco6GeH OCyIIeCTBIATh NOUCK, KPUTUYECKUY aHATIN3 U CUHTe3 UHGOPMAIUK, TPUMEHITh

CHCTEMHBIN ITOAXO[ IJIS1 PelleHus IOCTaBIeHHIX 3aay

Pe3ynbTaThl O0OYy4YEHHS IO AUCHUIIIHHE ONPEeIsIOTCS HHIUKATOPaMH TOCTHXKEHHS
KOMIIeTeHI[HH
HMHaukaTop(bl) TOCTHIKEHHUS:

Amanuaupyer 3amaydy, Bhends ee 6a30Bre cocTaBngiomme. OCyllecTBiIseT IOUCK HHGOPMalUY IJis
pelleHUs IIOCTaBlIeHHOM 3amayu. PaccMaTpuBaeT BO3MOXKHEIE BapUaHThHl pelleHUs 3alayy, OLleHUBas UX
INOCTOMHCTBA U HENOCTATKU
Pe3ynbTaThl 00yYEHHUS IO TUCHHIUIHHE:

3HaTh OCHOBHEIE TIOHATUS U TEOPEMEI MaTeMaTHUKHI

YMeTs paboTaTh CO CHPABOYHON JNUTEPATYPON; MPUMEHSTh IOJy4eHHHE 3HAHUS B o0nacTu
MaTeMaTUKH [JIs1 pellleHus II0CTaBJIeHHBIX 3a1a4

BrnapmeTs OCHOBHEIMU TeXHHKaMH MaTeMaTU4YeCKUX PacdeToB

2 MecTto mucuuiinHbl "MareMaTtuka" B cTpykType OITIOII 6akataBpuara

[I71s1 0CBOEHUS MUCUUIIIMHBE He00X0OUMO BIIafleTh 3HAHUSMY YMEHHUSIMHU, HaBHIKaMU, MOTYYEeHHBIMU B
paMKax cpefHero obmero o0pa30BaHUsS ¥ (MIH) CPEAHEr0 CIeIHalbHOTO U (M) HOMONHUTENHHOTO
mpodeCcCHOHaTBPHOT0 06pa30BaHuUs.

OucuunnuHa BxoguT B brok 1 «Jucnunnuuasl (Mopynu)» OIIOII. Llens AUCUUIINHEL - OJy4eHUE
00y4alomuMuUCs 3HAHWM, YMEHUH, HABEIKOB U (MJIX) OIBITA IPO(PECCHOHAIEHON AEATEIEHOCTH, HE0OXOIUMEIX
i GOpMUPOBaHUS KOMIIETEHINY, YKa3aHHEIX B IYHKTe 1.

3 O0beM gucnumInHbL "MaTeMaTHKa" B 3a4e€THBIX €JHHHIAX C YKa3aHHEM KOJIHYEeCTBa
aKaJeMHYeCKHX 9acoOB, BbIIe/IECHHbIX HA KOHTAKTHYI0 PafoTy 00y4alomuXxcsi ¢ IpenogaBaTeieM (1o
BHJAM 3aHsITHH) U Ha CAMOCTOSITe/IbHYIO PadoTy 00y4arOIIUXCs

ObuIast TPYHOEMKOCTh OUCIUILIAHE "MaTeMaTuKa" CocTaBnsgeT 9 3aueTHHIX eguHuUI, 324 Jaca.

KonuyecTtBo 9acoB
(010 30 0390

®opma 00y4eHHUs1

Kypc 1/¥cTanoBo4Has ceccusi
Bcero gacos 2

KoHTakTHas padoTa 00y4arouuxcsi ¢ mpenogaBaresieM (110 BHIaM
Y4eOHBIX 3aHSITHH):

AynutopHas pabora
Jlexuyuu 2
JIabopamopHble 3aHsamus
ITpakmuueckue 3aHamus

BreaynutopHas paboTa

HHousudyanvHas paboma c npenodasamenem:
KoHcyabmauus u uHble 8udvl yuebHol OesmeabHocMu
CamocTrosiTenbHasi padboTa

®opMa NPOMEKYTOYHOH aTTECTAIHH

Kypc 1/CemecTtp 1

Bcero gacos 180 250

KoHTakTHas padoTa 00y4alonIuxcs ¢ mpemnogaparesieM (110 BHIaAM
Y4EeOHBIX 3aHSITHH):

AynutopHas pabora
Jlekyuu 32 6

JIa6opamopHble 3aHAMus
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o 6 KouuecTBO 9acoB
opMa 00yUJeHHsI 00 30 030
IIpakmuyeckue 3aHaMUA 32 6
BreaynuTopHas paboTa
HHuoueudyaavHas paboma ¢ npenodasamenem:
KoHcyabmauus u uHble 8udvl yuebHol OesmeabHocMu
CaMocTosiTeIbHasi padoTa 80 229
®opMa NPOMeKYyTOYHOH aTTeCTalHu 9K3aMeH |9K3aMeH /9
/36
Kypc 1/CemecTtp 2
Bcero gacos 144 72
KoHTakTHas padoTa 00y4aloniuxcs ¢ npenogaBaresieM (110 BUIaM
Y4eOHBIX 3aHSITHH):
AynutopHas paboTa
Jlekyuu 32 6
JIabopamopHbie 3aHAMUS
IIpakmuyecKue 3aHsmus 32 6
BreaymutopHas pabota
HHousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHble 8udbl yuebHol OesamenbHOCMU
CamocrosiTe/nbHasi padoTa 80 56
dopMa NPOMeKYTOYHOH aTTeCTAlHH 3a4er 3auer /4

4 Cogep:KaHue TUCHUIUTHHBI "MaTeMaTHKa", CTPYKTYPHPOBaHHOE 10 pa3jaeiaM (TeMaMm)

4.1. JIeKITHOHHBIE 3aHATHSI

Pa3gen mUCHUNNINHEL, TEMEL HBKHI/IfI " WX coepxKaHue

TpymoeMKOCTE B 4acax

0o 30

030

1 cemecTp

1. d1eMeHTHI JTHHEHHOH anreopsnl. Ompenenurtenu. OnpenenuTenn
BTOPOTO U TPETLETO NOPANKOB. Pa3moxkeHue onpenenuTens I0 3JeMeHTaM
cronbua (cTpoku). Matpunsl. Omepauuu Hajg MaTpuilamMu. CUCTEMH
TUHEeWHBIX ypaBHEeHUM. PellleHre CUCTeM NTUHEWHBIX YpaBHEHUN (HOPMY B
Kpamepa, metop I'aycca).

2. J/1eMeHThI BEeKTOPHOH aire0pnl. BekTophl. JIuHeHHEE OIepaldy Haf
BekTopaMu. CKansipHOe IIpoM3BeLeHHe BeKTOpPOB. BekTopHOe
IIpou3BefieHre BeKTOpoB. CMellaHHOe NIPOM3BENEeHUE BEKTOPOB.

3. J1eMeHThl aHAJIUTHYECKOH reoMeTPHH. YDPaBHEHHUs NPSIMOM Ha
nnockocTu. KpuBkle BTOPOTO IMOPSAKa. YpaBHeHHUE IIJIOCKOCTH B
NIPOCTPAHCTBE.

4. BBegeHue B MaTeMaTHYeCKHH aHaAu3 (PYHKIHH OTHOH
nepemenHo#. [lousitue opyukimu. [lousiTHe npeena (6eCKOHEYHO Mallbie
u OeckoHeuHO Oonbinue GyHKIUM). HempepHBHOCT QYHKIUHU. TOUKH
pasprBa.
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5. IudpdepeHnuanbHOE HCUYHCICHHE QGYHKIHHM ONHOH
nepeMeHHOH. [IpouwsBomuas (yHKuuu, nudpdepeHiHan GyHKIHHU.
T'eomeTpuyeckuil ¥ GU3NYECKUN CMBICTT MPOU3BOAHOM 1 muddepeHrana.
I[Tpou3BOmHEIE OCHOBHBIX 3JeMeHTapHHX GyHKIU#. IlpaBuna
nuddepenurpoBanus. IIpousBogHas ClIoXHON QyHKIUU. [IpousBogHEe
BEICIIKX IIOPSAOKOB. [IpruMeHeHre TPON3BONHON K UCCIeN0BaHUI0 GYHKIUY.

HUTOTO

32

2 ceMecTp

6. HNHTerpajsbHOEe HCUYHCIEeHHE QGYHKIHH OHOH
nepeMeHHou. Heomnpegenenund uHTerpaid. OCHOBHEIE METOIEH
uHTerpupoBanus. OnpefeNneHHBN HHTerpall: ONpenesieHMe, CBOKCTBA.
HecoOGcTBeHHEIEe HMHTETpalb. IIpuUNIoXeHHE ONpeNeleHHOTO H
HEeCOOCTBEHHOTO WHTETPasoB.

12

7. ®YyHKOHUH HECKOJIBKHUX NepeMeHHBIX. [IoHATHE GYHKIUU OBYX
IepeMeHHHX, 00/1acTh ompefeneHus. YacTHbE IPOU3BOAHEIE IEPBOTO
nopsapgka. YacTHbHe NOPOU3BOLHEIE BHICIINX NOPSALKOB. I[IONHBEIHN
muddeperiman GyHKIUH.

8. KoMnjaeKkcHBIe YHCJIa. KoMINeKCcHBIe Yucia. [IedCcTBUSA HaAT
KOMIIJIEKCHBIMU YMCJIaMH.

9. Iuddepennuanbubie ypaBHeHHA. [[uddepeHnanbHble YPaBHEHUS
TepBoro mopsigka. 3amaya Kommu. JuddepeHiuanbarie ypaBHEHNUS BTOPOTO
Y BEICIIUX IIOPSIAKOB.

12

HUTOIO

32

4.2 TIpakTHYecKue (CeMHHApPCKHe) 3aHATHSI

Tema 3ansaTHS

TpymoeMKOCTh B Yacax

0o

30

030

1 cemecTp

JjIeMeHTHI JHHEeHHOU anredpni. Omnpepmenutenu. OnpemenuTenu
BTOPOTO ¥ TPETLETO MOPSAKOB. Pa3jiokeHue OMPENeNnuTens I0 3JIEMEHTaM
cronbua (cTpoku). MaTpunsl. Onepanuu Hag MaTpuiaMu. CHCTEME
JIMHEeMHEIX ypaBHeHU. PellleHre cuCcTeM NUHEWHBIX YpaBHEHUN (HOPMYyIHL
Kpamepa, metop I'aycca).

JjIeMeHThI BeKTOPHOM ajiredpsnl. BekTophl. JInHeHHEE Oepalud Haf
BeKTopaMu. CkansfpHOe INIpPOU3BEeNeHUE BEKTOPOB. BekTopHOoe
IIpOu3BefleHNe BeKTOpPOB. CMellaHHOe NPOU3BENEHHE BEKTOPOB.

JjIeMeHThl aHAJTHUTHYECKOM reoOMeTpPHH. YDaBHEHUS HPSIMON Ha
na0CKOoCTU. KpuBHE BTOPOTO IOpsAOKa. YpaBHEHUE IJIOCKOCTU B
NIPOCTPAHCTBe.

Beenenue B MaTeMaTHYeCKHH aHAIU3 (GYHKIHH OOHOU
nepeMeHHoM. [TousATHe QyHKIWY. [ToHATHE Tpenesa (6eCKOHEUHO MaJlkie
u OeckoHeuHo Oonbirue QyHkuuu). HenmpepriBHOCT: GyHKIUU. Touku
pas3pelBa.
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OudpdepenuunanbHOoe HCUYHCIeHHMEe GYHKIHH OIHOHU |8 2
nepeMeHHOH. [IpouwsBomuas (yHKuuu, nudpdepeHiHan GyHKIHHU.
T'eomeTpuyeckuil ¥ GU3NYECKUN CMBICTT MPOU3BOAHOM 1 muddepeHrana.
I[Tpou3BOmHEIE OCHOBHBIX 3JeMeHTapHHX GyHKIU#. IlpaBuna
nuddepenurpoBanus. IIpousBogHas ClIoXHON QyHKIUU. [IpousBogHEe
BEICIIKX IIOPSAOKOB. [IpruMeHeHre TPON3BONHON K UCCIeN0BaHUI0 GYHKIUY.

HUTOI'O 32 6
2 ceMecTp
MHEHTerpansHOE HMCUYHCJIEeHHueE byaknuu onowu | 12 2

nepeMeHHou. Heomnpegenenund uHTerpaid. OCHOBHEIE METOIEH
uHTerpupoBanus. OnpefeNneHHBN HHTerpall: ONpenesieHMe, CBOKCTBA.
HecoOGcTBeHHEIEe HMHTETpalb. IIpuUNIoXeHHE ONpeNeleHHOTO H
HEeCOOCTBEHHOTO WHTETPasoB.

OYyHKIIUN HECKOJbKHX nepeMeHHBbIX. [loHaTwme ¢dyHKnuu nByx | 4
IIepeMeHHEX, 0071aCTh onpeneNieHusl. YacTHEE IIPOM3BOMHEIE IIEPBOTO
nopsanka. YacTHHe IPOU3BOLHBIE BHCIINX NOPAAKOB. [IonHHH

muddeperiman GyHKIUH.

KomnnekcHbie uHciaa. KoMnmekcHbHe uwuciaa. JleWcTBus Hapn | 4
KOMILJIEKCHEIMU 4YMCJIaMHU.

Ouddepennuanbabie ypaBHeHHA. [uddepeHiinanbHble ypaBHeHUs | 12 4
mepBoro nopspxa. 3agada Komu. [uddepeHiinanbEble ypaBHEHNUS BTOPOTO
Y BBHICIINX IIOPSITKOB.

HUTOIO 32 6

4.3 CamocrosiTeibHass padoTa 00ydYaimerocsi M mepedYeHb y4eOHO-METOTHYECKOIr O
o0ecrneyeHHsi IIsi CAMOCTOSITEILHOH PadOThl O00YYAIOMIUXCHA MO TUCIHUILUIHHE

Bupg CPC TpymoeMKOCTh B 4acax
0o 30 030
1 cemecTp
Pemrenue 3aad B COOTBETCTBUU C U3y4YaeMEIM Pa3esioM. 60 180
ITogroToBKa K TeKylleMy KOHTDPOJIO yCIeBaeMOCTH U IPOMeXyTodHou | 20 49
aTTecTalyun
HUTOIO 80 229
JK3aMeH 36 9
2 ceMmecTp
Pemienne 3ama4 B COOTBETCTBUM C M3y4aeMEBIM Pa3felioM. 60 40
[TogroTtoBka K TeKylleMy KOHTPOJII0 YCI€BAaeMOCTH M IPOMeXyTodHou | 20 16
aTTecTanun
HUTOIO 80 56
3auer 4
[N
1709060526
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5 ®OoH[ OIEHOYHBIX CPEACTB [Jisl MPOBEeJeHHs MPOMEXKYTOYHOH aTTeCTAllHH 00yJaI0IIHXCsI
0 JTUCHHUIUIHHe "MareMaTHka"

5.1 ITacmopt ¢oHAA OIEHOYHBIX CPEICTB

®opma(bl) KomMmnerenunuu, AHgukaTop (bI) Pe3yabTaThl 00yUYeHHS|YPOBEHb
TEeKyImero dbopMupyeMble B[IOCTHXEHHUSA mo OHCIHHUNJIHHE
KOHTPOIsA pe3yiabTaTe KOMIEeTeHIHH (Mopynmo)
OCBOEGHHSA
OJUCIHHUIJIHHBI

(Mmopys)
Omnpoc no YK-1 Ananu3upyeT 3apauy,|[3HaTh OCHOBHBIE IOHATUSA U[BH COKU I
KOHTPOJILHBIM BHENAS ee 0a30Bhle|TeOpeMbl MaTeMaTUKH unu
BOIIPOCAM U/UTU cocrtapnswomue. [YmeTs paboTaTh Cco|cpemHUH
pellleHre 3ana4 OcyumecTBaseT NOUCK|CIPABOYHOU JUTEPATyDPOU;
u/unu uHbOPMAlUU OJIT IPUMEHATh IONyYeHHEIE
TEeCTUPOBaHUE pellleHus IOCTaBIeHHON|3HaHUSA B o00jacTu

3agavu. PaCCManI/IBaeT MaTeMaTUKHU OJId PEeIIeHUusa
BO3MOXHBEI€E BAPHAHTBI[IIOCTABJIEHHBIX 3ada4
pemeHud 3agauu,Bnagets OCHOBHBIMH

OleHuBasd HUX TEXHUKaMHu
OOCTOMHCTBa H|MaTeMaTU4YECKHX PaC4YEeTOB
HeOJOCTaTKHu.

BuicOKHM# YpOBE€Hb Pe3y/JIbTaTOB oﬁyqemm - 3HAHHUA, YMEHUSA U HAaBBIKK COOTHOCATCSA C HHOUKATOPAMHU
OOCTHU2XKEHHNA KOMIIETEHIINH, PEKOMEHJOBAaHHEIE OLIEHKH: OTJIMYHO; XOPOIIIO; 3a4TEHO.

Cpemmfl YPpOBE€Hb Pe3yjI1bTaTOB oﬁyqemm - 3HAHHUA, YMEHHUA U HABBIKK COOTHOCATCA C MHOUKATOPAMHU
HJOCTU2KEHHUA KOMIIETEHIINY, PEKOMEHIOBAHHEIE OLIEHKU: XOPOIIO; YOOBJIIETBOPUTEJILHO; 3a4YTEHO.

Huskun YPOBEHB Pe3y/JIbTaTOB OﬁyquHH - 3HAHUA, YMEHHNA U HAaBBIKU HE COOTHOCATCA C MHOUKATOPAMHU
JOCTHU2KEHHUA KOMIIETEHIINHY, OLIEHNBAETCA HEYTOBJIETBOPUTEJIPHO UJIN HE 3d4YTEHO.

5.2. TunoBbIe KOHTPOJIbHBIE 3aJJaHUSI W/IH HHbIE MaTepPHaJIbI

Tekymui KOHTPOJIb YCIIEBAEMOCTH U ITPOMEXYTOYHAS aTTeCcTalus 00yJaloIIuXcsi MOTYT IIPOBOTUTHCS
KaK IIPH HEIMOCPEeOJCTBEHHOM B3&HMOJ1€IZCTBHH IIegaroru4yeckoro pa60THI/IKa C O6y‘-IaIOH.[I/IMI/IC9[, TaK U C
ucnons3oBanueM pecypcos IMOC KysI'TY, B ToM YuclIe CHHXPOHHOTO M (MJIM) @CHUHXPOHHOTO
B3aI/IMOI[eI‘;ICTBI/I5{ IMOCPEACTBOM CETHU <<HHTepHeT>>.

5.2.1.0uieHOYHbIE CpPeACTBa NIPH TEKYIIeM KOHTPOJIe

Tekymui KOHTPOIb IO TeMaM AUCIUIIINHEL 3aKJTI0YaeTCs B OMPOCe 00y4YalomUXCsl 0 KOHTPOJIbHEIM
BOIIpOCaM U (MJIK) pelleHuy 3afayd U (M) TeCTHPOBaHUE.

Onpoc no KOHMPO/1bHbLIM 80NPOCAM:

ITpu mMpoBefeHUHU TEKYIIero KOHTPONsA o0ydammuMcs OymeT muchbMeHHO, nubo ycTHO nubo B
3JIeKTPOHHOU (hopMe 3alaHO ABa BOIIPOCA, Ha KOTOPEIe OHY HOJIXKHEI JaTh OTBETHL. Hampumep:

1. HeonpenenéuHut uHTErpan. UHTerpupoBaHue IO 4acTsAM. MHTeTpUpOBaHUE PallMOHAIIbHBIX
byHKIUH.

2. ®opmymnel Kpamepa Ojist peleHust CUCTeM IMHEWHEIX anrebpandyecKux ypaBHEHUH.
Kputepuu olieHuBaHUS:

- 85-100 6anmoB - Ipu MPaBUJIBHOM ¥ ITOJTHOM OTBETE Ha BCE BOIIPOCHI;

- 65-84 GannoB - mMpu MPaBUILHOM U IIOJTHOM OTBETE Ha OJWUH M3 BOIPOCOB U IPABUIBHOM, HO He
TIOJTHOM OTBETe Ha APYTOM U3 BOIIPOCOB;

- 25-64 6annoB - mpHu IPABUILHOM U HEIIOTHOM OTBETE TOJIBKO Ha OMWH U3 BOPOCOB;

- 0-24 6amnoB - IpU OTCYTCTBUY NIPABUIBHEIX OTBETOB HA BOIIPOCHL.

Pewenue 3a0au:

[lpu mpoBemeHUHM TEKYIero KOHTPOIs oOydaromumcs 6ygeT MUCbMEHHO, nub0 ycTHO nubo B
37IEKTPOHHOU (hopMe 3alaHo TPH 3afayy, KOTOPHE He0OX0MUMO peIuTh. Hampumep:

1. Pemuth cucTeMy NTMHEUHBIX ypaBHEHUM.

2. [IpuBecTy ypaBHEHNE KPUBOM K KAHOHMYECKOMY BUAY U TIOCTPOUTD JIMHUIO.

3. Pemuth nuddepenmanbable ypaBHEHUS.

1709060526
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Kputepuu ouenuBanus:
- 85-100 6anmoB - Ip¥ MPABUIBHOM ¥ IIOJTHOM PEIeHUY BCeX 3amay;
- 65-84 6annoB - mIpu PaBUILHOM M IIOTHOM PEIIeHWM ABYX 3afay U MPAaBUJIBHOM, HO He IIOJTHOM
pelLIeHnuu TPeTher 3aJauu;
- 0...64 6anoB - B MPOYMX CIIydasx.
TecmupoeaHue (6 mom 4uc.ie KomnviomepHoe):
ITpu MpoBefeHWHU TEKYyIIero KOHTPOIs obydaroInuMcs Heo0xogumo OymeT muchMeHHO nu6o B
37IeKTPOHHOU (hopMe OTBETUTH Ha 20 TECTOBHIX BOIPOCOB. Hanpumep:
1. Cucrema NMHEUHHIX YpaBHEHUH Ha3hIBaeTCSI COBMECTHOM, €CIIN:
- K03GbGuIMeHTH IPABOM YaCTH PaBHEL HYJIIO;
- CHCTEMa UMeeT MHOXKECTBO PelleHuH;
- CUCTeMa UMeeT XOTs Obl OIHO PellleHHUE;
- OTNpefeuTeNb, COCTABIeHHBIN U3 K03 PUIMEeHTOB IPU HEM3BECTHHIX HE PaBEH HYJIIO.
2. CucreMa NTMHEUHBIX ypaBHEHUY Ha3BIBAETCSI HECOBMECTHOM, €CIIH:
- K03GbGUIMEeHTH ITPaBoM YaCTH PaBHEL HYJIIO;
- CUCTeMa UMeeT OOHO pelleHue;
- cucTeMa He UMeeT PelleHus;
- K03GbGUIMeHTE IPaBOM YaCTU PaBHEL HYJIIO.
3a KaXObIi ITPABUIBHO MaHHBINA OTBET 00yYAIOIIUNCS oaydaeT 5 Oaios.
ITpumepHblii nepeyeHb KOHMPO/IbHLIX BONPOCOE:
1 cemecmp
1. Tuneiinasn anzeb6pa
1. Ompenenenue MaTPULEL, 3JIEMEHT MaTPULIbl, Pa3MEPHOCTh MaTPULIEL.
. IIpamoyronbHasi, KBaipaTHas MaTpULa.
. KBapipaTHEIe MaTpUIL: fUaroHanbHas U TPEYTOIbHAs.
. EnuavyHas MaTpuia.
. Onepanuy Hag MaTpUIlaMU: TPDAHCIIOHUPOBAHUE MaTpHUILL.
. Onepanuyu Hag MaTPUIlAMU: CIOXKEHNE MaTPHII.
. Onepauuu Hag MaTpPUIlAMU: YMHOXKEHHE MaTPULILI Ha YHUCIIO.
. Onepauuu Hag MaTpHUIlaMu: IIPOM3BEIeHNEe MaTpPHUII.
. Omepauuu Hapl MaTpULAMHU: 00paTHAs MaTPHUIIA.
10. OnpepmenuTenb KBAgPaTHOU MaTPULIEL.
2. BekmopHas asizedpa
1. OnpepneneHue BeKTOPa, MOAYJIb BEKTOPA, HYJIEBOU BEKTOD.
2. PaBHEIE, KONIMHEAPHEIE BEKTODEI.
3. Hampagnsiomire KOCUHYCH BEKTOPA, EQUHUYHBIN BEKTOP.
4. KomniaHapHbIE BEKTOPHL.
5. JIuHelHbIE Oonlepalyy Haf, BEKTOPaMU U UX CBOUCTBA.
6. JImHeliHasg 3aBUCUMOCTb BEKTOPOB.
7
8
9

© 00 3O Uk Wb

. [lekapTOBEIY 6A3UC Ha MJTIOCKOCTH U B IPOCTPAHCTBE.
. ITpou3BonbHEI 6a3uC Ha MJIOCKOCTH U B IPOCTPAHCTBE.
. Pasnoxenue BekTOpa 1o 6a3ucy, KOOPAUHATHL BEKTOPA.
10. YcnoBue KONIMHEEapHOCTH BEKTOPOB.
3. AHai1umuyeckas 2zeomempus
1. O61ee onpepnerneHye TUHUY Ha IIJIOCKOCTH.
2. Obuiee ypaBHEHHUE TIPSIMOH ¥ €T0 YaCTHBEIE CIyYaHu.
3. B3auMHOe pacnonoxeHue IPSIMBIX Ha IJIOCKOCTH (yCTIOBHE ITapaslleNIbHOCTH, IePIeHONKYISPHOCTH,
YTOJI MEXAY MPSIMBIMH).
4. PacCTOsSIHHE OT TOYKH [0 IIPSIMOH.
5. O011ee ompeneneHne MOBEPXHOCTH.
6. O6Iiee ypaBHeHME TIOCKOCTH U €r0 UCCIeIOBaHue.
7. B3auMHOe pacIoyiokeHUe IJIOCKOCTel (YCIOBUe IapasiebHOCTU U MepPIeHIUKYIAPHOCTH, Yrojl
MeXMy IJIOCKOCTSMU).
8. PaccrosgHue OT TOUKY [0 IIIOCKOCTH.
9. Ob1mee onpeneneHre THHAN B TPOCTPAHCTBE.
10. O6mue ypaBHEHUS MPSIMOM, KAHOHMYECKNE YPaBHEHUS, TapaMeTPUYECKUEe YPAaBHEHHUS TIPSIMOH B
TIPOCTPAHCTBE.
4. BeedeHue 8 mamemMamuyeckKuil aHaau3 pyHKuuu odHoll nepemeHHOl
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. OyHKIMS OOHOM IIEPeMEHHOH, ee onpernenerne. Coco0s 3amaHus.

. ObnacTs ompefenenus QyHKIUH.

. YeTHOCTB, HEUETHOCTh (DYHKIIUU.

. Hynu ¢ysKImm.

. 9nemenTapuble pyHkiuu. Knaccudukanus sneMeHTapHEX QYHKIUH.

. TTokazaTenbHas u norapudmuieckas yakuuu. Onpenenenue. CBoiicTBa. ' paduku.
. Crenennas ¢yuknus. Onpepgenernre. CBoiicTBa. [ paduk.

. TpurosHomerpuueckue byuknuu. Onpenenenusi. CBoiicTa. 'paduxu.

. ObpaTHEIe TpUTOHOMETPUYECKue GyHkmu. Onpenenenus. CBoucTBa. I'paduku.

10. INorsATHE CIOXKHOU QYHKLUU.

5. Mupdepenuuarvbroe ucHucaeHue GyHKuuu 0dHol nepemMeHHOl

1. [TousiTHE TPOU3BOTHOM.

2. T'eomeTpryecKuil, MeXaHU4YEeCKIUU U S5KOHOMUYECKUY CMBICTI IPOU3BOTHOM.

3. IuddepenmpyeMocTs QyHKLIUH.

4. Heo6xoguMoe ¥ JOCTaTOYHOe ycimoBue nuddhepeHImpyeMocT QyHKINH.

5. CB43b MeXy HelIPEPEIBHOCTHIO U U PepeHIINPyeMOCThI0 QYHKIIUY.

6. [Ipor3BOHBIE OCHOBHEIX 3JIeMEHTAPHEIX QYHKITUH.
7
8
9
1

© 00 1O Ul WN -

. TabnuIa TPOM3BOTHEIX.

. MucddepennupoBanre CyMMbl, Pa3HOCTH, IPOU3BENEHUS U YACTHOTO.
. [Ipou3BoHas CIOXKHON QYHKINH.

0.Iuddepenunan GyHKIUH.

2 ceMecCTp

6. HHmeezpaabHoOe ucyucieHue

1. TlepBooOpa3Has.

. TeopeMsl 0 TepPBOOOPA3HEIX.

. HeonipenenmeHHBIN UHTETPaJl, ET0 OCHOBHEIE CBOMCTBA.

. YcnoBue cyiiecTBOBaHuUS.

. Tabnu1ia HeoNpeeeHHBIX MHTErPanoB. TabMuYHOe MHTETPUPOBAHUE.
. 3aMeHa IIepeMeHHEBIX B HEOTIPeleIEHHOM HHTETpae.

. ®opMysia UHTETPUPOBAHUS 110 YACTSM.

. MHTerpupoBanme GyHKINH, COmepXKaIUX KBagpPaTHEIN TPEXUJIeH.
. [IpocTeiimne panyroHaNbHEE APO0Y U UX UHTETPUPOBAHUE.
10. Pa3noxeHue paroHaIbHON APO0OK Ha IPOCTEMUINIHE.,

7. ®yHKUUuu HeCK0/1bKux nepeMeHHbIX

1. OyHKIIMY MHOTUX IIEPEMEHHBIX ¥ UX 00JIaCTH OIpefeIeHus.
2. T'eomeTpuyeckast UHTEPIPETALXS 00JIacTy OMpPeneIeHus.
3. Onpepernenne 1 BEIYUCIEHNE TTPENETIOB.

4. TloHsATHE HETPEPLIBHOCTH PYHKUKU OBYX II€PEMEHHEIX.

5. Touku pa3peiBa QyHKLINU OBYX I€PEMEHHEIX.

6. DuddepenimpoBanre GyHKIUYU MHOTUX TIePEMEHHEIX.

7

8

9

© 00 3O Uk W

. OmpefienieHre 4YaCTHHIX ITPOU3BOIHBIX.
. TIpou3BOfHbIE TT0 HATTPABIEHUIO, TPANUEHT QYHKIUHU.
. Oyukumu, guddepeHIIupyeMble B TOYKe U Ha MHOKECTBE.
10. Iuddepenuuan GyHKIUH.
8. KomnaekcHulll anaaus
1. KomnnekcHbe 9ucia.
2. N306paxkeHne KOMIJIEKCHOTO YKCJIA.
3. ®opMEI 3amMuCcH - anrebpandeckasi, TPUTOHOMETPUYECKasi, I0Ka3aTeNnbHasl.
4. ®opmyna Oiinepa.
5. [eicTBUSA Hag KOMIIJIEKCHBIMHU YHCJIAMHU.
6. ITOHSTHUST OKPECTHOCTH, CBI3HOTO MHOXKECTBa, 06J1aCTH U OJHOCBSI3HOW 0671acTH B KOMIIJIEKCHOU
TIJIOCKOCTH.
7. OyHKIUS KOMIJIEKCHOU IIePEMEHHOH, OIpeneieHue.
8. OcHOBHbBIE PYHKUINK KOMITJIEKCHOU ITePeMEHHOM.
9. IIpenen u HENPEPHIBHOCTh GYHKIMYM KOMILJIEKCHOTO IIEPEMEHHOTO.
10. TIIpousBopHas ¥ guddepeHIIPyeMOCTs QYHKINYA KOMIIJIEKCHOTO IIePEeMEHHOT0.
9. Nu¢pdepenuuanvHole ypaeHeHUA
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Onpepenenve gubdepennransHoro ypasHenus (OY). ITopsanok OY. Pemenue OV.
Y mepBoro mopsifnka, obIree pelieHue, peleHne 3afgavyu Kormm.,
TeopeMa cyIecTBOBaHUS U eQUHCTBEHHOCTH peterus Y. OcoOrie permenus [1Y.
Y mepBoro mopsigKa C pasfessiouiMICs TepeMeHHBIMH.
OpHopopueie [TV mepBOTO MOPSIAKa U IIPUBOASIINECS K OQHOPOTHEIM.
JIuuennble 1Y nepBoro nopsigka, ypaBHeHus beprynnu.
IV mepBoro mopsifka B IOJIHEIX AubGepeHIInanax.
YpaBHeHus Jlarpanxa. YpaBHeHus Knepo.

9. TlousTue [IY B 4YaCTHHIX TPOU3BOMIHEIX.

10.Y BTOoporo mopspka, obuiee pelneHue, pemenue 3amayu Komm. TeopeMa CyIIeCcTBOBaHUS U
€OUHCTBEHHOCTHU DEIIEeHU.

PN W=

ITpumepHblii nepeyeHsb 3adau:

1 cemecmp

1. JIuneitHas aareopa

1. PemmnTs cuCTEMYy NHHEHHEIX ypaBHEHUM MeTogoM Kpamepa.

2. Pemuts cucTteMy THHEHHBIX ypaBHEeHUN MeTooM ['ayca.

3. PemuTe cucTeMy TMHENHBIX YPaBHEHUU MAaTPUYHEIM METOLOM.

4. BemoneuTh onepauuu ¢ Mmatpunamu. Hautu: 3B, 2A-3C.

5. Haiitu o6paTHy0 MaTpHUIy.

2. BekTopHas ajnreodopa

1. [JaHBI TOYKM C KOOPHUHATaMu. HaWTu OIHUHY OTpe3Ka.

2. laHBI TOYKY C KOOpOUMHaTaMu. HalTu yron MexXnay BEeKTOpaMu.

3. BrluMCnIuTh paccTossHWEe OT TOUKM K [0 ImIOCKOCTH P, mpoxopmsgmel yepe3 NPAMYIO

[IepNneHAUKYIIPHO 3afaHHOW IJIOCKOCTH, 3amucaTh ypaBHEHUS NePIeHOUKYJsApa, ONyIIeHHOT0 Ha

IIJIOCKOCTB P 13 Touku K.

4. B tpeyronsHuke ABC maHE ypaBHEHUEe CTOPOHH AB u ypaBHeHUS OBYX BhICOT AN u BD. Hanucats
ypaBHEHUe Me[UaHbl, IPOBENEHHOY U3 BePIIKHEI, IPOTUBOJIEXalllel 3aJaHHON CTOPOHE.

5. BepmuHEbl TpeyroibHUKa HaXOOATCA B 3aJlaHHBIX TouyKax. HaWtu anuHy AB, yron A, ypaBHeHUs Bcex
NIPSIMEIX.

3. AHa/IuTH4YeCKasi TeOMEeTPHsL

1. IlpuBecTu ypaBHEHNE KPUBOM K KAHOHUYECKOMY BUMY U IIOCTPOUTE JIMHUIO.

2. OnpenenuTh TUI KPUBOU U HAUTH ee XapaKTePUCTUKH.

3. Mauel Tpu Touku. HaliTu TOUKY NepecedeHne BEICOTH U MeJUaHEL.

4. Nausl Tpu Touku. HaliTu ypaBHEHUe BEICOTH, ypaBHEHUE MeOUAHEL.

5. [Tau®! Tpu TOukU. HaiiT yron MeXpy NPSIMEIMU, YPaBHEHUE BEICOTEL.

4. BeeieHue B MaTeMaTHYeCKHUH aHA/IH3 PYHKIHUH OHOH NepeMeHHOH

1. Beruucnure npegensl.

2. BerunciuTe mpepensl ¢ TOMOIIIBIO ITpaBuiia JlonuTtas.

3. Ha#it 061acTh onpeneneHust GyHKIUH.

4. WccnenoBaTh Ha HENIPEPHIBHOCTL PYHKUIKU.

5. ITocTpoCTh aCCUMNTOTY K rpaduKy GyHKIUH.

5. IuddepennuanbHoe HCYHCTeHHE QYHKIMH OTHOH epeMeHHOH

1. Ha#iTu mpou3BOgHYI0 QYHKITUH.

2. IIpoBecTu monHOE UcCcIenoBanue GyHKINY U IIOCTPOUTD ee rpaduk.

3. HaiiT mpoMeXyTK: MOHOTOHHOCTH (PYHKLIUH.

4. HaliTi TIPOMEKYTKHU BHITYKIIOCTH QPYHKILIUH.

5. Haiitu accunToThl K rpaduxy GyHKIUN.

2 cemecmp

6. ®YyHKIIMM HECKOJIBKUX NepeMeHHbIX

1. Ha#iTu 1 moCcTpouTh 006/1aCTh OmpeneneHus QyHKIUY OBYX IEPEMEHHEIX.

2. UccnenoBaTh Ha 9KCTPEMYM QYHKILHIO.

3. UccnenoBaTh Ha 9KCTpeMyM (QYHKILKIO Ha 3aJaHHOM MHOXKECTBeE.

4. 3apmaHbl GyHKIUS, TOYKA ¥ BEeKTOp . HaliTu 4YacTHBIE MPOM3BOMHLIE, I'PafueHT GYHKIUU B TOUKe A.
5. [JaHa QyHKIMS ¥ OBe TOUKHU. BEIYHCIUTH MPUOIMKEHHOE 3HAUEHEe (DYHKIMY B OOHOM U3 TOYEK.

7. UHTErpaibHOE HCYHCIeHHEe (PYHKIIUH OTHOM NMepeMeHHOM

1. HaliT; HeonpeneNleHHbIE UHTETPAIEL.
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2. [TpouHTETrPUPOBATH APOOH.

3. HaiiTu onpenieHHEIN UHTETPal.

4. Ha¥iT HeCOOCTBEHHBIM MHTETPAJl.

5. Haiitu nmoutags GUTyphl, OTpaHUYeHHON TUHUSIMU

8. KoMnjiekCcHbIE YHCIa

1. HaiiTu Bce 3HaYeHUSA KOPHS.

2. TIpencTaBuTh B anredpandeckoi popMe KOMIITIEKCHEIE YHUCTIA.

3. [IpencTaBUTh B TPUTOHOMETPUYECKOM (PopMe KOMIIIEKCHBIE YHUCIIA.

4. BHIIOTHUTH JEeUCTBUS C KOMIJIEKCHEIMU YHUCIIaMHU.

5. Pemuts ypaBHEHuUeE.

9. IuddepeHnnanbHbIe yPAaBHEHHST

1. Hatitu pemenue nuddepeHImanbHOTO YpaBHEHUS.

2. HaliTu pemieHue TMHENHOTO YpaBHEHUS.

3. Haiitu yacTHOe pelnenue guddepeHInanbHOr0 YpaBHEHNUS.

4. Hautu pemeHue ypaBHeHUS bepHyu.

5. HaiiTu pelileHre ODHOPOSHOTO YPAaBHEHUS.

IIpuMepHBIN IepeYeHb TeCTOBBIX 3aJaHUM:

1 cemecmp

1. JluneitHas anreopa

1. Cucrema NUHENHBIX YpaBHEHUM Ha3bIBaeTCA COBMECTHOM, €CIIH:

- K03GbGUIIMEHTH TPaBOM YaCTU PaBHEI HYJIIO;

- CUCTEMa UMeeT MHOXKECTBO pPeIleHuH;

- CHCTeMa UMeeT XOTs OB OHO pEIleHNUE;

- OIlpefemnuTesb, COCTABNIEHHEIM U3 K09()PUIKMEHTOB IPU HEM3BECTHLIX HE PaBEH HYJIIO.

2. CucreMa TMHENHBIX YPaBHEHNU Ha3BIBAETCS HECOBMECTHOH, €CIIN:

- K03GbGuUIMeHTH IPABOM YaCTU PaBHEL HYJIIO;

- cucTeMa UMeeT OOHO pelleHue;

- CUCTeMa He UMeeT PelIeHus;

- K03GbGUIIMEHTR TPaBOM YaCTU PaBHEI HYIIIO.

3. CucreMa MUHEMHBIX yPaBHEHUU Ha3bIBA€TCS OMHOPOIHOM, €CIIH:

- K03GbGUIMEeHTH ITPaBol YaCTH PaBHEL HYJIIO;

- CUCTeMa He UMeeT pPelleHus;

- K03GbGUIMeHTE IPaBOM YaCTU He PaBHEL HYJIIO;

- CHCTeMa UMeeT XOTs OBl OHO peIleHue.

4. CucTteMa n IMHEUHEIX YpaBHEHUN C I HEU3BECTHEIMY, UMeeT eqUHCTBEHHOE PelleHue, eCu:

- Bce cBoGOHEIE KO3 PULIMEHTH PaBHBI HYIIIO;

- OIpefeuTeNb, COCTABEHHbIH U3 K03()QULIMEHTOB ITPU HEM3BECTHEIX paBeH 0;

- K03GbGUIIMEHTE TPY HEU3BECTHHIX- IPOIOPIMOHATBHEL;

- OIpefesuTeNb, COCTABIeHHbIM U3 K09 PULIMeHTOB IPU HEM3BECTHHIX HEe PaBeH HYJIIO.

5. OpgHOporHas CUCTeMa IMHENHEIX YPaBHEHUM BCerfa UMeerT:

- MHOXECTBO PEINeHUH;

- OOHO pelleHue;

- He UMeeT pelleHus;

- TPU peLIeHus.

6. OmpepenuTesnb N-0T0 MOPSIAKA PaBeH:

- CyMMe BCeX 3JIEMEHTOB OIIPEE/ITUTEIS;

- TIPOM3BEIEHHUI0 3JIEMEHTOB Ha AUaroHay;

- CyMMe NPOM3BENEHUM 3JIEMEHTOB CTPOKH Ha WX anrebpandecKoe JOMOTHEHHE;

- CyMMe Bcex anreOpandecKux HOIOTHEHWH,

7. OnpenenuTenb He U3MEHUTCS, €CTIU:

- IIepecTaBUTh OBe CTPOKU MeCTaMy;

- YMHOXUTH CTPOKY OMPEHEeIUTENs Ha KaK0e-TO YUCIIO;

- K 97IeMeHTaM OJHOU CTPOKHU IPUOAaBUTh COOTBETCTBYIONIME 3JIEMEHTHI PYT'OX CTPOKY;

- 9JIEMEHTH OJHOTO CTONOLa YMHOXKUTDL Ha COOTBETCTBYIOIIUE 3]IEMEHTH OPYToro CTOMNOIIa.

8. Kakue omepaluy MOXKHO IIPOBECTH Haf MaTpullaMu A 1 B, ecnu A ©MeeT pa3MEPHOCTh 2 CTPOKU U 3
cTonb1a, a B - 3 cTpoku u 2 cTonoIA:

- TOJIBKO YMHOXK€EHUE;

- CJIOXEHUE U YMHOXEHUE;
1709060526
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- TOJIBKO CJIOKEHUE;

- YMHOXeHUe Ha 4HCIIO U CII0XKeHUe.

9. Korpa MOxHO HaiiTy Ipou3BefeHue MaTpull A u B, ecniu A ©MeeT n-CTPOK ¥ M-CTONOIIOB, @ MaTPHUIla
B umeeT K-CTpOK u r-cTONOIOB:

-n=3m=3,k=4,r=3;

-n=2m=1,k=2,r=2;

-n=5,m=2,k=3,r=4;

-n=3,m=4,k=4,r=2.

10. TIycts E- epuHuyYHas MaTpUlla, TOTHA:

- pu ymHOXeHuu E Ha MaTpuiy A, Oymet MaTpuua A;

- mpu ymMHOoxkeHuu E Ha moboe yucno, 6ymet maTpuia E;

- 1pu cnoxenuu E ¢ maTpuuei A, 6ymet MaTpulia A;

- CTpoKa MaTpuisl E cOCTOUT U3 efUHHUII.

2. BekTopHas anreopa

1. [IBa BeKTOpa paBHH €CIIA

- PaQBHBI IJIMHEI BEKTOPOB;

- COBIIQMIAlOT HAIPaBJIEHUS;

- COBIIaQMiaeT [/IMHA U HallpaBJIEHUS.

2. J1Ba BEKTOpa IapaiebHble OOHOM IPSMOY Ha3kIBAIOTCS

- KOMIIJIaHapPHBIMY;

- KOJITMHEeapHbIMY;

- pPaBHBIMH.

3. Tpu BeKTOpa napa’sjenbHble OGHOM IIJIOCKOCTH HAa3hIBAIOTCS

- KOMIIJIaHaPHBIMY;

- KOJITMHEapHBIMY;

- INHENHO He3aBUCHUMBIMU.

4. [ITuHHA OOHOTO BEKTOPA pPaBHa 4, Apyroro 5 u yrojl Mexkay BeKTopamu paBeH 120° Torga cKalsipHOe
TIpou3BefieHre PaBHO

-10;

--10;

- 0.

5. Tpu BekTOpa 06pa3yioT 0a3uC B TPEXMEPHOM IIPOCTPAHCTBE, €CITH OHU

- KOMIIJIaHapHHI;

- He KOMIIJITaHapHBI;

- KOJITMHEeapHHI;

- He KOJUIMHEeapHHL.

6. [IBa BekTOpa 06pa3yioT 6a3uc B IBYyXMEPHOM IIPOCTPAHCTBE, €CIIU OHU

- KOMIIaHapHEL;

- He KOMIIJITaHAPHBL;

- KOJITMHEAPHHI;

- He KOJITMHEaPHEL.

7. 3agaHo Tpu BekTopa ¢ koopmuHaTamu {1;2;3}, {3;4;2} u {2;3;5} Torga ux cMemaHHOe
TIpou3BefieHre PaBHO

- 5;

- -5,

- 6;

--8.

8. CkansipHOe mpou3Benenue BeKTopoB {3;4;2} u {2;3;-5} paBHO

-7;

-8;

-9.

9. Mopynb BEKTOPHOTO ITpou3Benenus BeKTopoB {4;2;3} u {5;4;3} paBen

-9;

-10;

-11;

- 8.

10. [TapannenorpaMM IIOCTPOEH Ha BEKTOPaX UMEIOMIUX OJIHEL 6 U 3, yToJl MeXAy STUMHU BeKTOpaMu
pasen 30°. Torma myoIab IapajieorpaMMa paBHa
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-18;
-9;
-12.
3. AHaTMUTHYECKasi TeoMeTPHsI
1. B o6mem ypaBHEHUHU TIIOCKOCTH K03 duurenTr A, B, C onpefensioT KOOPAUHATHL...
- TOYKY, IIPUHA/JIeXKalel I0CKOCTH;
- BEKTOPA, JIeXKaIllero B MJIOCKOCTH;
- BEKTOpA, NIePIeHIUKYIAPHOTO IIOCKOCTH.
2. Ecnu gBe MJIOCKOCTU NEePIeHIUKYISPHE, TO ... IPOU3BeleHNe UX HOPMAJIbHEIX BEKTOPOB PaBHO
HYJIIO.
- CMeIIaHHOE;
- BEKTOPHOE;
- CKaJIsIpHOe.
3. YrnoBrie K03 GULIHUEHTH MTapayieNIbHbIX PSIMBIX ...
- PaBHHI;
- IPOTHBOIIOJIOXKHEI 110 3HAKY;
- 0OpaTHEI 0 BeIUYKHE.
4. OnHa U3 MOJITPHHIX KOOPAUHAT TOYKY ONPENEISIeTCS €€ PACCTOSTHUEM [O...
- ocu abcrrucc;
- OCH OPJUHAT;
- HayaJia KOOpAMUHAT.
5. Ecnu To4dKa JIeXKUT Ha OCH OPAMHAT B BEpXHEeH MOYIJIOCKOCTH, TO OJHA U3 €€ MOJIIPHBIX KOOPOUHAT
paBHa..
- HYJIIO;
- eIMHUIIE;
- IeBSHOCTO I'pagycaM.
6. Ecnu B 06111eM ypaBHEHUM MITOCKOCTH CBOOOMHBIM YNIeH paBeH HYIMIO, TO MITOCKOCTS ...
- IPOXOMUT Yepe3 Havarao KOOPAWHAT;
- mapasnesbHa ocu abCIucc;
- mapaJsebHa OCH OpPAXHAT.
7. HopManbHEIN BEKTOP IIJIOCKOCTU 2X+y-152=0 uMeeT KOOpAUHATEHL...
(1;2;1);
- (2;1;-15);
(1;2;-15);
(1;1;-15).
8. Hansl Touku A( 2; 3) u B( - 6; 5). Torga KoopAuHATH CepefuHBl 0Tpe3Ka AB paBHHL...:
-(-4; 8)
-(-4;1);
- (- 2 8);
-(-2;4).
9. Paccrosnue mexny Toukamu B(-3; -4) u D(6; 8) paBHo...:
-15;
- 5;
-11.
10. Koopnounara X, Touk# A(x,; 1; 7), mpuHapnexamen miockoctu 5x+y-z+1=0, paBHa...:
-1;
-1
- 0.
4. BBeieHue B MaTeMaTHYECKHH aHa/ N3 QYHKIMH OTHON MepeMeHHOH
1.0yukuusa y=In(2x-3) uMeeT HyJIb B TOUKE
-x =1,5;
-x=0;
-x=2.
2. OyHKIWMs y=(3x-6)/(2x-1) ©MeeT HyNb B TOUKE
-x =1;
-x=0;
-x=2.
3. l'padux dyHKUA y=In(2x-3) UMeeT BePTUKAIbHYI0 aCUMITOTY C ypaBHEHUEM
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-X =2;

-x=1;

-x =1,5.

4. I'paduk pysrnuu y=(3x-6)/(2x-1) “MeeT rOpU30HTAJIBHYIO aCUMIITOTY C YPpaBHEHUEM
-y=1;

-y=-0,5;

-y=1,5.

5. 'paduk byuknun y=(3x-6)/(2x-1) uMeeT BepPTUKAIbHYIO aCUMITOTY C YpaBHEHUEM
-x=1;

-x=-0,5;

-x=0,5.

6. [TpousBopHas GyHKIMHU y=(3x-6)/(2x-1)

- TIOJI0XKUTeIbHAL

- OTpHULaTeNnbHas

- 3HaKOIlepeMeHHas

7. [TIpousBogHas GyHKIMY y=26>*** UMeeT BUA

_ 26“2/3,‘

- Qeg¥H2,

_ 6'e3x+2.

8. [Tpou3BogHas GyHKIMY y=-2€ B Touke x=0 paBHa
- 6;

-3;

--3.

9. OyHKIMS y=3%x*-6X+1 UMEET MUHUMYM B TOYKE

-x =1;

-x=0;

-x=2.

10. MakcumyM yHKIMS y=2x-6x*+1 paBeH

5. IuddepennuanbHoe HCUUCTeHHE (YHKIIUHA OJHOH NepeMeHHOH

1. B ueM cocTouT HU3UIECKUIN CMEICT IIPOU3BOSHON QYHKITUYN OOHOU IIepeMEeHHOMU ?
- IOKAa3bIBaeT CKOPOCTh U3MeHeHUs QyHKIUYN B JaHHOU TOYKE;

- IOKAa3bIBaeT TPAEeKTOPHUIO IBUXKEHUS JaHHOU TOYKY;

- IIOKa3bIBaeT IlepeMellleHNe NaHHOM TOYKHU.

2. B 4eM coCTOUT TeOMETPUYECKUN CMBICTT ITPOM3BOOHON HYHKIIMY OOHON ITepeMEHHOMU?
- IPOM3BOJHAS paBHa yTI0BOMY K03QdUIIMEeHTY KacaTeNnbHO! K rpaduKy GyHKINY;
- IPOM3BOfHAS paBHA 3HAYEHUI0 MaKCUMyMa QyHKINY;

- IPOM3BOJHAS TOKA3LIBAET TOUKY Ilepecedennd rpaduka Gynakuuu ¢ ocbio OX.

3. YrnoBo# k03bduImeHT KacaTebHOHN K rpaduKy GyHKINU y=InxX B TOYKe X=2 paBeH
-1;

-0,5;

-e.

4. HaiiTu TIepBYyI0 TPOU3BONHYI0 GYHKIIUHE y=X>SinX

- 2X+C0oSsX;

- 2xsinx+x%cosx;

- 2XCOSX.

5. ITpousBogHas pyukmmu y = (2x-1)° B Touke M(0; -1) paBHa

- (-1);

-10;

- 6.

6. I'paduk byuknuu y=In(x+1) mepecekaet och OX 1mop yriom (B rpagycax)

- 30;

- 45;

- 60.

7. Yucno sKkcTpeMyMoB QyHKIUY y=x>-2x*+1 paBHO

-1,
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-2;

- 0.

8. OkcTpeMyMH QyHKIMHY y=3x-X>

- TOJIBKO OTPHUUATEJIbHEIE;

- TOJIBKO IOJIOKUTEJIbHEIE;

- Pa3HBIX 3HAKOB.

9. OyuKIMs y=1-x° UMeeT TOYKY meperuba Ipu X PpaBHOM

10. HaumeHnblllee 3HaYeHruEe QYHKIMY y=x’e™ Ha oTpe3ke [-1; 1] paBHO

’

1
0;
(-1).
1

0

(

’

- (-2).

2 cemecmp

6. PYyHKIMH HECKOJIBKHUX ePeMeHHBIX

1. YTo Ha3bIBaeTCA UHTETPUPOBAHUEM?

- oIeparys HaX0XeHUs HHTErpaa;

- npeofpa3oBaHue BEIpaXKeHUs C HHTerpajaMy;

- oIeparnus HaX0XeHUs IPOU3BOLHOMN;

- Ipefen pupameHus GQyHKIUY K IpUpalleHNo e€ apryMeHTa.

2. MHOXKeCTBO IepBO0OPA3HAIX IS JaHHOU GyHKIUH f(X) Ha3HBaeTC. ..

- GyHKIMEH;

- HEOIIPEMIEJIEHHEIM HHTETPAJIOM;

- IOCTOSTHHEIM MHOXKHUTETIEM;

- YACTHOM NIPOU3BOLHOM.

3. Omeparus HaX0XeHUS HeOopeeleHHOT0 UHTerpala Ha3klBaeTC . ..

- tuddepeHPOBaHNEM QYHKINY;

- mpeoOpa3oBaHneM QYHKINY;

- HTHTeTpUPOBaHNEM QYHKINY;

- HET BepHOTO OTBeTa.

4. TIpou3BogHas OT HEOIPeNeJIeHHOT0 NHTerpaja paBHa...

- HOOBIHTErpaIbHOY QYHKINY;

- IOCTOSTHHOM WHTEI'PUPOBAHUS;

- IepeMeHHOM UHTEerPUPOBaHUS;

- mio6oit yHKIUH.

5. HeonpeneneHHbIN MHTETPAT OT anre0pandeckoil CyMMEI OBYX UM HECKOJBKUX QYHKIMYA PABEH. ..

- IPOU3BEJIEHUI0 HHTETPAJIOB 3TUX QYHKINM;

- Pa3HOCTH 3TUX PYHKUIUH;

- anredpanmvecKoy CyMMe X WHTETPAJIOB;

- UHTEeTpajly YaCTHOTO 3TUX QYHKIUU.

6. YeMy paBeH HeOIpefieIeHHEN UHTerpal oT 1 (eguHuIs)?

-x+C;

-0;

-1+C;

- const C.

7. YeMy paBeH HeOIpefe/IeHHEIN HHTerpanl sin(x)?

- - cos(x)+C;

- cos(x)+C;

- tg(x)+C;

- arcsin(x)+C.

8.C momompio, KaKoi GOpMyJibl, B OCHOBHOM, PEIIaloTCd 3afaHus 110 HaX0XK[IEeHUI0 OIpeleIeHHOTO
WHTerpana:

- hopmynel PruMaHa;

- hopmynel Komry;

- UCIoNb3ys GopMysTEl Tpeobpa30BaHus HHTETPAsIa

- bopmyner HeioToHa - JlelibHuIA.
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9. Ilpu mepeMeHe MeCTaM{ BEPXHETO0 W HUKHEr0 NPENEeloB MHTETPUPOBAHUS OIpeeleHHBIN
WHTErpar...

- OCTaeTCs IPexXHUM

- MEHSIEeT 3HaK

- yBeIMYMBAETCS B [[Ba pasa

- paBeH HYII0

10. OnpepeneHHBIN UHTETPAI UCIONIB3YETCS NIPYU BEIYUCIICHUMN. ..

- IomIafes mIocKux Guryp

- 00bEMOB TEJI BpALIEHHS

- IPOUOEHHOT0 IyTH

- BCeX MePeYUCIIEHHBIX 3JIEMEHTOB

7. UHTErpaibHOE HCYHUCICHHE (PYHKIIUHM OTHOM NepeMeHHOH

1. O6macThrio onpepenenus: GYHKIUYU [IBYX TepeMeHHbIX Z=f(X,y) Ha3bIBaeTCsI?

- Bca kooparHaTHaAs MIOCKOCTH X0Y;

- 3aKOH, IT0 KOTOPOMY Kax[oil Ilape 3Ha4eHUH (X,y) COOTBETCTBYET 3HaUeHHE 3aBUCUMOU ITepeMeHHOM;

- MHO2KECTBO BCeX Iap (X,y), I/ KOTOPHIX CYIIeCTBYeT 3HaUEHUE Z.

2. CKOJIbKO IepeMEeHHEIX B QyHKUKY u=sin (x) +cos (2y)-z?

- 7

ol

3. I'padurkom QyHKLUHU ABYX IIEPEMEHHBIX SIBIISIETCS?

- TVHUS;

- TIOBEPXHOCTb.

4. YacTHOU NIPOU3BOAHON QYHKIIMY HECKOIbKUX IIepEMEHHEIX HAa3bIBAETCS ?

- IPOX3BOJHAS OT YaCTHOIO apryMeHTa GyHKIUY;

- IPOM3BOHAS OT IPOU3BENEHUS apTyMEeHTOB QYHKINY;

- IPOM3BOJHAS OT JIorapudMa YaCTHOTO apryMeHTOB GYHKIUY;

- IPOU3BOHASA OT GYHKIMY IIPU YCIIOBUY, UTO BCE apI'yMEHTH KPOMe OTHOTO OCTAIOTCS IIOCTOSIHHEIMU.
5. Ilpou3BomHOY BTOPOTO NOPSigKa Ha3kIBAETCS?

- KBafipaT IPOU3BOAHOM I1ePBOTO MOPSIKA;

- IPOX3BOJHAS OT IPOU3BOLHOM IIEPBOTO NTOPSAOKA;

- KOpeHb KBaIpaTHEIM OT IPOK3BOTHOM [1€PBOT0 IOPSAIKA;

- mepBooOpa3Has MPOU3BOOHOM IIEPBOTO MOPSIKA.

6. [TomusM nuddepennuanom GyHKIMY HECKOIBKIX TePEMEHHEIX HAa3HBAETCSA?

- TJIaBHas IMHENWHAs 4acTh IpuUpalieHns GyHKIUYN IPU U3MeHeHUH jioraprudMa OOHOTO U3 apryMeHTOB;
- TJIaBHad NUHENWHAasd YacTh IpuUpalleHus GyHKIUYN IPU U3MEeHEeHUU BCeX apTyMeHTOB;
- Ipupammenys QyHKIUY IPU U3MEeHEeHUN BCeX apIyMeHTOB;

- TTIaBHas NWHEWHAasq YacTh IpupalleHus GyHKIUYN IPU U3MeHeHNH oraprudMa BCceX apryMeHTOB.
7. ToukY, B KOTOPEIX BCe YaCTHEIE TPOU3BOHbLIE PaBHEI HYJII0, Ha3bIBAIOTCS?

- CTAllMOHAPHEIMY;

- MAKCUMyMOM (YHKIIUY;

- MUHUMYMOM (QYHKIIUY.

8. 3HaueHue QYHKIMK OBYX TEePEMEHHBIX z=2X-y+15 B Touke A(-2,1) paBHO?

-10;

-11;

-12;

-13.

9. OyHKIUS HECKOJIbKUX IIePEMEHHEIX ABJsAeTCs qubdepeHIrpyeMou, eciu?

- CyILIeCTBYyeT NOIHOe IIpupalnerue QyHKIIY;

- CYIIECTBYeT MOJHEH guddepennnan GyHKINY;

- YaCTHAs [IPOM3BOLHAS II0 ONHOM U3 IIePeMEeHHEIX paBHA HYJIIO;

- YaCTHAs IPOM3BOLHAS II0 ONHOM U3 IIePeMeHHEIX He CYIIecTBYeT.

10. YpaBHeHUe KacaTebHOU MJI0OCKOCTH B ToOuKe M(1,-1) k moBepxHOCTH Z=yIn(x)
-x+2=0;

-x+z=1;

- x+y=0;

-x+y=1.
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8. KoMmmsieKCHbIE YHCIa

1. TIpu KaKuX 3HAYEHUAX X, Y KOMIIJIEKCHOe 4ncyio z=3y-x-6+2yi-3xi+10i 6ynet pasuo 0?
-x=5; y=3;

-x=4; y=6;

-x=6; y=4.

2. YacTHOe 0T [eJleHNs KOMIUIEKCHOr0 yucna z=4+1i Ha KOMIIJIEKCHOE 4HiCNo z=1+i paBHO:
- z=3/2+5/2i;

- z= 5-2i;

- 5/2-3/2i.

3. [Ipou3BeneHNe KOMILIEKCHEIX Yuces z=3+2i u z=1+D5i paBHo:

-z= 5+2i;

- z=3-4j;

- z=-7+17i.

4. Mopymnb KOMIIJIEKCHOTO 4ucia z=4+3i paBeH:

-4

-3;

- 5.

5. Mopynb KOMIIJIEKCHOTO YKCTIa Zz=2i paBeH:

-3

-2i;

2.

6. ApryMeHT KOMIIJIEKCHOTO YKCJIa Z = 5i paBeH:

- 45 rpapmycos;

- 180 rpanycos;

- 90 rpamycos.

7. APTYMeHT KOMITJIEKCHOTO 4uCla Z = -1+1 paBeH:

- 45 rpapycos;

- (-45) rpapycos;

- 135 rpapycos.

8. Komnnexcuoe uucno z=4exp(180°i) B anrebpanyeckoii popMe UMeeT BUL:
-z=4;

-7=8;

-z=-4,

9. Kommnexcuoe yucio z=2exp(90°i) B anrebpanueckoit Gopme UMeeT BUI:

2

- (-2);

- 21

10. Kopuu ypaBaeHus z*z-82+20=0 Ha MHOXK€eCTBE KOMIIJIEKCHbIX YHCEJI PaBHEL:
- 2421, 2-2j;

-444i, 4-4i;

-442i, 4-2i

9. DuddepennnanbHble yPaBHEHUS

1. DuddepeHnimanbHOe ypaBHEeHNEe [IEPBOr0 IOPSIAKa UMEeT BUL:

- Fx,y,y)=0;

- Fx,yy)=0;

- F(x,y)=0;

-F(xy,y")=0.

2. Cpemu pemenuti nuddepeHImanbHOro ypasHeHus y’-oy +6y=0 HeT QyHKIMU
- y=exp{2x};

- y=exp{3x};

- y=exp{4x};

- y=exp{2x}+exp{3y}.

3. Kakoe ypaBHeHUe sBnsieTcd gubdepeHIanbHEM ypaBHEHUEM C Pa3feISoUMUICs IIepeMeHHbBIMU ?
- (x+y)dx+ydy=0;

- xydx-ydy=0;

- ydx+(y-x)dy=0;

- (x+y)dx-(y-x)dy=0.

4. Kakasa QpyHKIUS ABIsgeTcs pelierneM nuddepernanbHOro ypaBueHus y' +yctgx-2cosx=0?
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- y=sinx;
- y=CO0SX;
- y=tgx;

- y=ctgx.

5. TIpaBas yacTh guddepeHInanbHOT0 YpaBHEHUS TIePBOro nopsigka y' =f(X,y) 3apmaer:
- HaIpBIeHNEe HOPMaJHU K 9TOU KPUBOU;

- HallpBJIeHNE KacaTelbHOM K 3TOM KPUBOU;
- HalIpaBJIeHUE TOOHOPMAJIHN K 9TOW KPUBOW;
- HallpaBJieHNe U30KJINHE K 3TOU KPUBOMU.

6. TeopeMa CylleCTBOBaHUS ¥ eIUHCTBEHHOCTH pelleHUs OIudbepeHUUaNbHO YPaBHEHUS [I€PBOTO

IIOPSIKa, YOOBIETBOPSIOMIET0 HAYaIbHOMY YCIOBUIO Ha3EBAETCS:
- TTeopeMoii JlarpaHxka;

- Teopemou Kormmu;
- Teopemoy Pepma;

- TeopeMotii JIeHOHUTIA.
7. MHOK€eCTBO BCEX TOYEK IIJIOCKOCTH, B KOTOPHIX IIOJIe UMEET OJHO HAIPaBIIeHWE HA3EIBAETCS:
- UHTETpaJbHON KPUBOWY;

- muddepeHIMaIbHOM KPUBOK;

- U30KIHNHOH;

- 00IIMM peIIeHueM.

8. st nuddepeHIMaNTbHOTO YpaBHEHUS [IEPBOTO MOpsifKa y'=f(X,y) ypaBHEHNe U30KIUHL UMEET BUI:

- y=cost;

- f(x,y)=cost;
- y’=cost;

- x=cost.

9. Kaxoe ypaBHeHUE SIBII€TCSI OGHOPOTHEIM Au(depeHIaabHEIM YPaBHeHUEM ?

- (x+y)dx+ydy=0;

- xydx-ydy=0;
- ydx+dy=0;

- (x+y)dx-dy=0.
10. Ona pnuHeiliHoro guddepeHUUAnbIHOTO YpaBHEHS BTOPOro mopsgapgka y -5y +6y=0

XapakKTepUuCTu4eCKOoe ypaBHEHHE HMEET BHUM:

- k™ 2-5k+6=0;
- k™ 3-5k"2+6k=0;
- k-5k=0;
- 5k+6=0.
KonmuuectBo 6anmoB 0...64 65...74 75...84 85...100
[lIkama oneHUBaHUS HeynoeneTBopuTensHO YnoBneTBOpUTENBHO Xoporio OTIUYHO
He 3auTeHo 3auTeHo

5.2.2 OneHo4YHbIEe CPEICTBA IPH MPOMEXKYTOYHOH aTTeCTalluH

1 cemecTp

®opMO¥ TPOMERYTOYHOM aTTECTALMM SBIASETCS 3K3aMEH, B IIPOIECCE KOTOPOTO OLEeHHBAIOTCS
pe3ynbTaTH O0y4YEHHUS 110 HUCHUIJIMHE U COOTHOCSTCS C YCTAHOBJIEHHHIMH B pabouel mporpaMme
WHAMKATOPAMU [OOCTUXKEHUS KoMIeTeHUuN. WHCTPYMEHTOM H3MEepeHUS pPe3ynabTaToB O00ydYeHUS IO
OUCLUIIINHE SABISETCS YCTHEIY 0TBET 00y4alollerocs Ha 2 TeOPeTUYeCKUX BOIIPOCA, BEIOPAHHEIX CIy4alHEIM

o06pa3oM U (UNIK) pelleHre Tpex 3afayd u (unu) oTBeT Ha 20 TECTOBBLIX 3aJaHUH.
Ormpoc MOXKeT MPOBOAUTHCS B MUCbMEHHOM U (MIM) YCTHOM, U (MJIM) 31eKTPOHHOM dopMe (2 Bompoca).
KpuTtepuu onieHuBaHUS:
- 85-100 GanmoB - Ip¥ MPABUILHOM ¥ ITOJTHOM OTBETE Ha BCE BOIPOCEI;

- 65-84 6annoB - Mpu NPaBUILHOM U IIOJIHOM OTBETE HAa OJUH M3 BOIIPOCOB U IPABUIBHOM, HO HE

TIOJIHOM OTBeTe Ha APYTOH U3 BOIIPOCOB;
- 25-64 6annos - mMpu IPABUILHOM U HEIIOJTHOM OTBETE TONHKO Ha OMMH U3 BOIPOCOB;
- 0-24 6annoB - MPX OTCYTCTBUY IIPABUIBHBIX OTBETOB Ha BOIIPOCHI.
3amayu MOTYT OBITh TPECTABIIEHH B MUCbMEHHO! 1060 B 3JIEKTPOHHOM Gopme (Tpu 3amgayn).
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Kputepuu ouenuBanus:

- 85-100 6anmoB - Ip¥ MPABUIBHOM ¥ IIOJTHOM PEIeHUY BCeX 3amay;

- 65-84 6annoB - mIpu PaBUILHOM M IIOTHOM PEIIeHWM ABYX 3afay U MPAaBUJIBHOM, HO He IIOJTHOM
pellleHuy TpeThell 3amaydy;

- B Ipo4ux ciy4asx - 0-64 6anna.

TecTupoBaHWE MOXKET MTPOXOTUTh MUCEMEHHO TGO B 3JIEKTPOHHOM Gopme (20 TeCTOBEIX BOIIPOCOB). 3a
KaX[bli TPaBUIBHO HAHHKIM 0TBET 00YJaIOIIUICS MOIydaeT 5 Oaos.

IIpumepHblil nepeyeHb 80NPOCO8 K IK3AMEHY:

. OmpepgenuTenu BTOPOTO U TPETHETO MOPSIAKA, UX CBOMCTBA.

. AnrebpandecKkoe JOMOJIHEHUE K 3JIEMEHTY MaTPHUIIHL.

. ®opmynel Kpamepa [ pelleHus CUCTeM JIMHEeHHHIX anrebpanyeckKux YpaBHEHHH.

. YcrnoBue cylecTBOBaHUS eIUHCTBEHHOTO pelleHus CHCTeME ypaBHeHuH 1o MeTony Kpamepa.
. OmpepneneHue MaTPULEL, 9TEMEHT MaTPULE], PA3MEPHOCTh MATPHUIIHL.

. Bupmbl MaTpuil (TpeyronbHas, fUaroHaNbHast, eQUHUYHAS MaTPHUIA).

. [ericTBUST Ha MaTPUILIAMU: CIIOKEHHE MAaTPHII.

. rHeI‘/JICTBI/IFI Hag MaTpPULaMU: YMHOXKEHUE MAaTPHUIIBI Ha YHUCIIO.

. HelicTBUS Hap MaTpUIlaMU: YMHOXKEHUE MaTPHUII.

. Ompepnenenue 06paTHOM MaTPHIIH], CBOMCTBA.

O WO JIO0 Ui WN -

—_

ITpumepHblii nepeveHsb 3adau K IK3aMeHy:

1. PemmTh cucTeMy MMHENHBIX YpaBHeHUHM MeTogoM Kpamepa.

2. [laHBI TOUYKU C KOOpOMHaTaMu. HalTé yron MexXnay BeKTOpaMu.

3. [a"sl Tpu TOUKU. HaliTu TOYKy IepecedyeHre BEICOTH U MeIUaHHL.
4. WccnenoBaTh Ha HENPEPHIBHOCTL PYHKLIKHU.

5. Haiitu accunToThl K rpaduxy GyHKIUN.

ITpumepHblil nepeueHb Mecmoasvix 3adaHuti:
1. CucrteMa ITUHEWHLIX ypaBHEHUY Ha3bIBA€TCSI HECOBMECTHOM, €CTIU:
- K03(duIeHTH IpaBOY YaCTH PaBHEL HYIIIO;
- cuCTeMa UMeeT OJHO pelleHUE;
- cuCTeMa He MeeT pPellleHus;
- K03GbGUIMEeHTE TPaBoOM YaCTH PaBHEL HYJIIO.
2. OupegenuTens N-0T0 MOPSOKa PaBeH:
- CyMMe BCeX 3JIeMEHTOB OIIPEe/IUTENS;
- IIPOM3BEIEeHNUIO 3JIeMEHTOB Ha AUaroHay;
- CyMMe IIPOV3BENEHUI 3JIEMEHTOB CTPOKY Ha UX anrebpandeckoe JOMOTHEHUE;
- CcyMMe Bcex anrebpandecKux OOIOTHEeHUH.
3. [IBa BeKTOpa paBHHI €CTU
- PaBHHI [JIMHEl BEKTOPOB;
- COBIIAIAIOT HAIIpaBJICHUS;
- COBIIaflaeT AJIMHA U HaIlpPaBJIEeHUs.
4. [InnHHA OOHOTO BEKTOpPa paBHA 4, IPYToro 5 M yrojl MexXpay BekTopamu paBeH 120° Torpga ckansipHOe
[IpOU3BefleHNe PAaBHO
-10;
--10;
-0.
5. CkanspHoe npou3BefeHre BeKTopoB {3;4;2} u {2;3;-5} paBHO
-7
-8;
-9.
6. Ecnu gBe IJI0CKOCTU NEePIEeHIUKYIISPHEL, TO ... IPOU3BeeHNe UX HOPMAJIbHEIX BEKTOPOB PABHO HYJIIO.
- CMEIIaHHOE;
- BEKTODHOE;
- CKaJIIpHoe.
7. [IpousBogHas QyHKIMY y=2€*** ©UMeeT BUJ

X+2,
- evts,
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_ z'ex+2;
_ 4.ex+2.
8. OyukIiwms y=3x’-6x+1 MMeeT MUHUMYM B TOUKE
-X =]_;
-X = 0;
-x=2.
9. YrnoBoi#i koadduuimeHT KacaTenbHOU K rpaduKy GYHKIUHN y=InX B TOYKe X=2 paBeH
-1;
-0,5;
-e.
10. HaumeHbIlee 3HaueHne QYHKIUN y=x’™ Ha oTpe3ke [-1; 1] paBHO
-1
-0;
- (-2).

2 cemMecCcTp

®opMo#l IPOMEXYTOUYHOU aTTeCTalluU SBJISETCS 3a4yeT, B Ipollecce KOTOPOTO OLIEHMBAITCH
pe3ynbTaTH O0y4YEHHUS 110 HNUCHUIJIMHE U COOTHOCSTCS C YCTAHOBJIEHHHIMH B pabouel mporpaMme
WHOUKATOPAMHU MOCTHUXKEHUS KOMIEeTeHIu#H. WHCTPYMEHTOM H3MepPeHUs pPe3ylIbTaTOB O0OYYEHHUs M0
OUCIUIIIVHE SBISETCS YCTHBIM 0TBET 00yYaloIIerocs Ha 2 TeOPeTHYECKUX BOIPOCA, BEIOPAHHEIX CITyYalHBIM
ob6pa3oM ¥ (UNIM) pelleHUe Tpex 3afay u (Unu) oTBeT Ha 20 TECTOBHIX 3adaHUM.
Ormpoc MOXKeT MPOBOAUTHCS B MUCbMEHHOM U (MIM) YCTHOM, U (MJIM) 31eKTPOHHOM dopMe (2 Bompoca).

Kpurepuu oreHuBaHUS:

- 85-100 GanmoB - Ip¥ MPABUILHOM ¥ ITOJTHOM OTBETe Ha BCE BOIIPOCEI;

- 65-84 6annoB - Mpu NPaBUILHOM U IIOJIHOM OTBETE HAa OJUH M3 BOIIPOCOB U IPABUIBHOM, HO HE
TIOJIHOM OTBeTe Ha APYTOH U3 BOIIPOCOB;

- 25-64 6annos - mMpu IPABUILHOM U HEIIOJTHOM OTBETE TONHKO Ha OMMH U3 BOIPOCOB;

- 0-24 6annoB - MPX OTCYTCTBUY IIPABUIBHBIX OTBETOB Ha BOIIPOCHI.

3amayu MOTYT OBITh TPEACTABIIEHH B MUCbMEHHO! MO0 B 3JIEKTPOHHOM hopme (Tpu 3amgayn).

Kputepuu orneHUBaHUS:

- 85-100 GanoB - Ip¥ MPaBUILHOM ¥ IIOJTHOM PEIleH’H BCeX 3amay;

- 65-84 6anmoB - MpY PABUIBHOM ¥ IIOJTHOM PEIIEHWH ABYX 3afay YU IMPABUJIBHOM, HO HE MOJTHOM
pelleHny TPEThEeH 3aaydy;

- B IIpouux ciy4asx - 0-64 6anna.

TecTupoBaHMe MOXKET MPOXOOUThH TUCEMEHHO 100 B 31MeKTpoHHOU Gopme (20 TeCTOBHIX BOIIPOCOB). 3a
KaXK[IbIY TPABUITBHO JAHHBIA OTBET 00yYalOIIUiCs momy4daeT 5 6asios.
ITpumepHblii nepeyeHb 80NPOCOS K 3a4emy:

. OmpepneneHue U reoMeTpuYeCcKas HHTEPIPeTalus KOMIJIEKCHOTO YHCIIa.

. CBO#CTBa KOMIIJIEKCHO- COTIPSTXKEHHBIX Yucesl. Mogy/h KOMIIIEKCHOTO YHCIIa.

. ApudmMeTHuecKue omepanuy Haj KOMIJIEKCHEIMU YHCITaMH.

. TpuroHoMeTpryecKas 1 ImokKasaTenabHas GOPMEI KOMIIIIEKCHOTO YHCIIA.

. ®opmyna dunepa. [lepexor oT anredpandeckoi GopPMbI KOMIUIEKCHOTO YKCIIa K TPUTOHOMETPUYECKOH,
. BrimonuuTh JIeI;'ICTBI/IH Haa KOMIIJIEKCHBIMU YU CJIaMHU.

[TepeBeCcT KOMIITIEKCHbIE YKCIIa U3 OTHOM (GOPMEI B IPYTYIO.

. BHITONTHUTH OTepaluio BO3BEIEeHUS B [IEIYI0 CTEIIEHb.

. BHITTONTHUTH ONlepanuio U3BJIeYeHne KOPHS.

. TTocTpouTh 0671aCTh Ha KOMITJIEKCHOM MIIIOCKOCTH.

OOV U B WN

—_

IIpumepHblii nepeyenb 3aday K 3auemy:
1. HaiiTu u mOCTpOuTh 06J1aCTh OIpefeeHuss GYHKIUN [BYX IEPEeMEHHbIX.
2. UccnenoBaTh Ha 3KCTPEMYM (QYHKUHIO.
3. HaiiTu HeonpefiejieHHEIE HHTETPATIEL.
4. BEIIOTHUTH JEeUCTBUS C KOMIUIEKCHEIME YHUCIIaMH.
5. Hatitu pemenue guddepeHInanbHOTO YpaBHEHNS.
IIpumepHblii nepeyeHb MecmMoBbIX 3adaHull:
1. CKoIBbKO TTepeMeHHBIX B QYHKIMY U=sin (x) +cos (2y)-z?

-2;

-3;
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-4
-1.
2. YpaBHeHUE KacaTeIbHOM I0CKOCTH B Touke M(1,-1) k moBepxHOCTH Z=yIn(x)
-x+z=0;
-x+z=1;
- x+y=0;
-x+y=1.
3. Ilpou3BopHas OT HEONPEAETIEHHOT0 HHTETpaia PaBHa. ..
- DOOBIHTErpaIbHON QYHKINY;
- IOCTOSTHHOM WHTETPUPOBAHUS;
- IepeMeHHOU UHTEIPUPOBAHNUS;
- mo60oit GyHKIUH.
4. Yemy paBeH HeollpefeleHHbIN HHTerpan oT 1 (eguHUIIED)?
-x+C;
-0;
-1+C;
- const C.
5. Mopynb KOMIIJIEKCHOTO YKCia Zz=2i paBeH:
-3
-2i;
2.
6. ApryMeHT KOMIIJIEKCHOTO YKcClia z = -1+i paBeH:
- 45 rpapmycos;
- (-45) rpapgycos;
- 135 rpapycos.
7. MHOXeCTBO BCEX TOUEK IIJIOCKOCTH, B KOTOPHIX [10JIe UMeeT ONHO HallpaBjieHue Ha3hBaeTC:
- UHTeTpajbHOY KPUBOWK;
- muddepeHImaTbHON KPUBOH;
- U30KJINHOM;
- 00LIMM pelIeHueM.
8. Ins nuddepeHManbHOTO ypaBHEHUS [IepBoro nopsanka y'=f(x,y) ypaBHeHUe N30KINHE UMeeT BUL:
- y=cost;
- f(x,y)=cost;
- y’=cost;
- X=cost.
9. Kakoe ypaBHeHUe SBJISETCS OGHOPOTHEIM OuddepeHInanTbHEIM ypaBHeHuEM?
- (x+y)dx+ydy=0;
- xydx-ydy=0;
- ydx+dy=0;
- (x+y)dx-dy=0.
10. Ona pnuHeliHoro pguddepeHUUMAnbIHOTO ypaBHEUS BTOPOro mopdamka y -5y +6y=0
XapaKTepUCTUYeCKOe ypaBHEHUEe HMeeT BU:

- k™2-5k+6=0;
-k~ 3-5k™2+6k=0;
- k-5k=0;
- 5k+6=0.
KonuuecTBo Oanmos 0...04 65...74 75...84 85...100
[IIxana oleHUBaHUS HeynosneTBopuTensHO YooBneTBOPUTENHHO XO0po111o OTIHUYHO
He 3auTeno 3auTeHo

5.2.3. MeToguyecKHe MaTepHAJIbl, ONpeJelsiiollHe NMPOueayphl ONeHHBAHUSI 3HAHHUH,
YMEHHH, HABBIKOB M (MJ/IM) ONBITA [esiTeIbHOCTH, XapaKTepHU3yIIHe 3Tanbkl GopMUpOBaHUA
KOMIIeTeHIIUH

[Ipy NmpOBENEHWHU TEKYIIEro KOHTPOJIS yCIeBaeMOCTH B (GopMe OIpoca MO PacHOPSKEHUIO
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Iefaroruyeckoro paboTHMKa o00ydaromuecss yOuparoT BCe JIMYHBIE BEIHW, 3JIEKTPOHHEIE CPENCTBAa CBSI3H,
NevaTHHE U (MIM) PYKONUCHBIE UCTOYHUKY MHGOPMALNK, OCTAIOT YUCTHH TUCT Gymaru o60ro pa3mepa u
pyuky. Ha nucte 6ymaru 3anuceiBatorcss ®amunus, Ums, OtyecTBo (Ipy HaIU4YWU), HOMep y4eOHOH! IPyIIEl U
IaTa IPOBeNeHUs TEKYIIero KOHTPOJIS ycieBaeMocTy. [lemarorudeckuil paboTHUK 3aiaeT BOIPOCH, KOTOPHIE
MOTyT OHITH 3aIlMCaHHB Ha IOAOTOTOBJIEHHHIH [N OTBeTa NUCT OyMaru. B TeueHUe yCTaHOBJIEHHOTO
IeJarorudyeckuM pabOTHUKOM BpeMeHU o0ydalomuecs MUCbMEHHO GOPMYNIHUPYIOT OTBETHL Ha 3aJaHHEIE
BONIPOCH. Il0 MCTEYEHWHM YCTAHOBIEHHOTO BPEMEHM JIUCT OGyMaru C NOATOTOBIIEHHHIMU OTBETAMHU
ofydJaloluecs mepegaioT MeJarorudyeckoMy PabOTHUKY OIS MOCIEeAYIOIIero ONEeHWBAHUS DPe3yIbTaTOB
TEKYIIero KOHTPOJISl yCIIeBaeMOCTH.

[Tpu mpoBemeHWM TeKyI[ero KOHTPOJIA yCIeBaeMOCTH B (GopMe TECTHPOBAHUS IO PACIOPIKEHUIO
MeJaroruyeckoro paboTHUKa 00ydalImuecs yOUpamT BCe NTMYHEIE BEIH, 3TIeKTPOHHHIE CPENCTBA CBS3H,
TeYaTHbIE U (MIM) PYKOIMCHBIE CTOYHUKY WHGOPMALMY, TIOIy4aloT TECTOBLIE 3a[jaHusl B e4aTHOH dopme,
roe ykasweBawoT Oamunusi, Ums, OTdyecTBO (IpU HANW4YWU), HOMED y4eOHOU I'DYIIH M JATy NPOBENEHUS
TEKYIIero KOHTPOJIS YCIeBaeMOCTU. B TedueHNe YCTAHOBJIEHHOTO NENArorn4eCcKuM PaOOTHUKOM BPeMeHU
ofy4almuecss TUCEMEHHO MPOXOAAT TECTUPOBaHuE. I10 MCTEYEHWH YCTAHOBIIEHHOTO BPEMEHHU TECTOBHIE
3a/laHuUs C OTBETaM¥ 00ydaroluecs IepefaloT IefarorndeckoMy paboTHUKY AJIS IOCIIEeAYIOMero OleHNBaHUS
PE3yNIbTaTOB TEKYIIero KOHTPOJIS YCIIeBaeMOCTH.
KomMmnbpioTepHOE TeCTHPOBaHMUE IPOBOJUTCA C ucnonb3oBaHueM OMOC KysI'TY.

[Tpu mpoBemeHUM IPOMEXKYTOYHOH aTTecTauuu B GopMe 5K3aMeHa/3aueTa, IPOBONUMOTO YCTHO WX
IIUCBMEHHO, II0 PACHOPSXKEHUI0 MeJarorn4eckoro paboTHuKa obydaloumecss youpaoT BCe JTHYHBIE BEIly,
37IeKTPOHHEIE CPENCTBa CBS3U, eYaTHHIE U (M/IKM) PYKONKUCHEE UCTOYHUKY HHGOPMAINK, OCTal0T YUCTHIHI
yucT Gymaru 1:000r0 pa3Mepa U PydKy, BEIOMPAIOT CIy4alHBIM 06pa30M 3K3aMeHal[MoHHEH 6unet. Ha nucte
O6ymaru 3amuceiBaoTcst ®amunus, UMs, OT4ecTBO (IpM HAMUYKK), HOMep y4eOHOHM TPYIIIE], faTa IPOBENeHUs
NIPOMEXYTOYHON aTTeCTAllu¥ U HOMep 3K3aMeHaUMOHHOTO Ouiera. B TeyeHWe YCTAaHOBJIEHHOTO
IefaroruiyeckuM pabOTHUKOM BpeMeHHU, HO He MeHee 30 MUHYT, o0y4alomuecss DTUCbMEHHO HOPMYIUPYIOT
OTBETH Ha BOIIPOCH 3K3aMeHALMOHHOTO OuieTa, OCje Yero CHAlT JIUCT C OTBETaMU IIeNaroru4eckoMy
paboTHUKY. [lemarornueckuit pabOTHUK IIPU OlleHKE OTBETOB Ha 9K3aMeHAIMOHHbLIe BOIIPOCH UMeeT IIPaBo
3agaTh 00y4YarouMMCcs BOIPOCH, HEOOXONMMEIE AJISI MOSICHEHUS MPEJOCTABIIEHHBIX OTBETOB, a TaKXe
HOTIOHUTETIbHEIE BOIIPOCH 110 COAEPKAaHUI0 TUCIUIINHEL

[Ipu npoBegeHUU NPOMEXKYTOUHOU aTTecTaluud B ¢GOpMe TEeCTUPOBAHUS II0 PaCIOpPAKEHHUIO
Iefaroruyeckoro paboTHmKa o0ydaromuecss yOuparoT BCe JIMYHBIE BEIHW, 3JIEKTPOHHEIE CPELNCTBAa CBSI3H,
IeYaTHEIE U (UNIM) PYKOIHMCHBIE UCTOYHUKY MHGOPMAIUY, IONy4Yal0T TeCTOBLEe 3aflaHus B Ie4aTHOU (opMe,
roe ykasweBaloT @amunus, Ums, OTyecTBO (Ipy Hanu4uu), HoMep y4eGHOU I'DYNIH U JaTy NIPOBEOEHUS
IPOMEXYTOYHOM aTTecTalluu. B TeueHWe yCTaHOBIEHHOTO NefaroruyecKuM pabOTHUKOM BpeMeHU
obydalomuecss TUCbMEHHO NIPOXOXAT TeCcTUpoBaHue. ITo MCTeYeHUU yCTaHOBIIEHHOTO BpeMeHU TeCTOBEHIE
3a/IaHUs C OTBETAaMU 00ydaloIuecs IepefaloT NefarorndeckoMy paboTHUKY AJIS MOCIEeAYIOUIEero OleHUBAHU S
pe3yIbTaToB.

KomnbsroTepHOE TECTUPOBaHUE IPOBOAUTCS C ucnonb3oBarnueM JMOC KysI'TY.

Pe3ynbpTaTh TEKYLIETO KOHTPOJIS YCIEBAEMOCTH JOBOASTCS [0 CBefeHUs 00yYaloMMUXCsS B TeUEHHE TPeX
y4eOHBIX OHEH, CIIeAYIOUINX 3a JHEM IPOBENEHUs TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH, U MOTYT OBITh YYTEHH
IefaroruyeckuM pabOTHUKOM IIPU MPOMEXKYTOUHOM aTTecTanuu. Pe3ynbTaThl IPOMEXYTOYHON aTTeCTaluu
IOBOMSTCS 0O CBeleHUs 00yJalouXCs B IeHb IPOBeNeHNs IPOMeXKyTOYHON aTTeCTally.

[Tpu nmoOroToBKE OTBETOB Ha BOIPOCH IPU NPOBENEHUU TEKYIIero KOHTPOJIS yCIleBaeMOCTH U IIpU
IPOXOXJEHNU NPOMEXKYTOUHOH aTTecTanuu OOyYamUUMCS 3alpellaeTcs HCIONIb30BaHUWE TIOOBIX
37IeKTPOHHEBIX CPEACTB CBA3U, MeYaTHHIX M (MNIKM) PYKOIUCHBIX UCTOYHUKOB WHbopManuu. B cinydae
0o0HaAPyXKEHUS IeNarorniyeckuM PaboTHUKOM (hakKTa MCIIOIb30BaHUs 00YYaIOIIUMCS IIPY MOATOTOBKE OTBETOB
Ha BOIIPOCH yKa3aHHBEIX UCTOYHUKOB UH(POPMALIAY - OlleHKa Pe3yJIbTaTOB TEKYIIero KOHTPOJIS yCIIeBaeMOCTH
¥ (MJTM) TPOMEXKYTOYHON aTTECTAIH COOTBETCTBYET 0 HasIioB.

[Ipy ODPOXOXOEHUU TeKyllero KOHTPOIS YCIeBaeMOCTH U INIPOMEXYTOYHOU aTTecTaluu
00y4aMmyUMUACH C OIPAaHUYEHHEIMU BO3MOXKHOCTSIMY 3[0OPOBbS ¥ UHBATUAAMU, NOIYCKAeTCs PUCYTCTBUE B
[IOMeIleHUY JINII, OKa3HBAIOMIKUM TaKUM 00y4alolUMCS COOTBETCTBYIOUIYIO IOMOIIb, a AJIT MOATOTOBKH UMU
OTBETOB OTBOLUTCS [JOTOJIHUTEIBHOE BPEMS C Y4ETOM OCOOEHHOCTEH MX MCUXODU3UYIECKOTO PA3BUTHUS,
MHAVBUAYaIbHBIX BOSMOXHOCTEH U COCTOSHUS 3[I0POBbS.

1709060526
22
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12.02.2024). - TexCT : 31€eKTPOHHHIN.
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12.02.2024). - TexCT : 371€KTPOHHEIN.

6.2 [TonoHUTEIbHASA TUTEPATypa

1. Mauynuc, B. B. Briciras matemaTuka: yuebHoe mocobue mis By3oB / Mauymuc B. B.. - 5-e u3p., nep.
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MaTeMaTuKa'", "MaTeMaTuKa (00mui Kypc)", "MaTeMaTHuecKui aHamu3" Bcex ¢popM obyuenus / ®T'BEOY BO
"Ky3sb6ac. roc. TexH. yH-T uM. T. ®. F'opbaueBa", Kad. maTeMaTuku ; cocT.: A. B. [Isrunesa, Y. C. Ky3HeIoB. -
Kemeposo : Ky3I'TY, 2018. - 25 c. - URL: http://library.kuzstu.ru/meto.php?n=9228 (mata obparueHnus:
12.02.2024). - TekCT : 371eKTPOHHHIN.

12. MaremaTtuka: nTuHeWHas anredpa : MeTOgUYeCKUe MaTepUansl s CTyJeHTOB TeXHUYECKUX U
9KOHOMUYECKUX HalpaBlleHU{, H3ydaloUX OUCHUNNUHE "MaTemaruka', "Bricimasgs maTeMaTuka',
"MaTtemaTtuka (06muit kypc)" Bcex dopm obyuenus / ®I'BOY BO "Kysbac. roc. TexH. yH-T um. T. O.
T'opbauera", Kad. maTematuku ; coct.: E. B. IIpeiic, E. A. Bonkosa. - Kemeposo : Ky3I'TY, 2018. - 40 c. -
URL: http://library.kuzstu.ru/meto.php?n=9227 (naTta obpamuenus: 12.02.2024). - TeKCT : 371eKTPOHHEIH.

13. Martematuka: Teopus GyHKIMM KOMIIJIEKCHOTO IIEPEMEHHOT0 : METOOUYECKHe MaTepransl O
CTYHEHTOB TEeXHHUYECKUX U SKOHOMHYECKHX HaNpaBjeHUU IOATOTOBKHU, M3y4YalOMUX OUCLUIINHBI
"MaremaTtuka", "Bricmasg maTemaTtuka", "MaTteMaTuka (o6muit Kypc)", Bcex ¢popm obydernus / ¥TEOY BO
"Ky3bac. roc. texs. yH-T uM. T. ®. ['opbauesa", Kad. maremaruku ; coct. A. B. [Isrunesa. - Kemeposo :
KysI'TVY, 2018. - 53 c. - URL: http://library.kuzstu.ru/meto.php?n=9417 (gata obpamenus: 12.02.2024). -
TeKCT : 37IeKTPOHHEIN.

6.4 TIpodeccuoHaIbHBIE 0a3bI JaHHBIX ¥ HHGOPMAIHOHHBIE CIIPABOYHBIE CHCTEMbI

1. basa mannbpix Nano Database https://nano.nature.com/

2. baza gannsx Nature Journals https://www.nature.com/

3. Basa gaHHHIX Springer Materials http://materials.springer.com/

4. Baza manubx zbMath https://zbmath.org/

5. OnekTpoHHas 0ubnuoTeka «CTPOUTENBCTBO. ABTOMOOUIIBHEIE HOPOTH» HUHGOPMAIIMOHHOM CHCTEMEI
«TexnopmaTus» https://gost.online/index.htm

6. dnekTpoHHas 6ubnuoreyHas cucrema IPR BOOKS https://ipr-smart.ru/

7. dnmeKTpoHHas OMONMMOTEeYHAs CHCTeMa «YHUBEPCUTETCKast 6uOMroTeKa oHmawH» hitp://biblioclub.ru/

8. dnmekTpoHHas OubnMMoTeyHas cucteMa «JlaHb» http://e.lanbook.com

9. OnektporHas 6ubnuorevyHas cucreMa «KoncynpranT CtymeHTa» http://www.studentlibrary.ru

10. 9nexrponnas 6ubnuoreka KysI['TY https://library.kuzstu.ru/index.php/punkt-2/podrazdel-21
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11. 3nekrponnas 6ubnuorexa HoBocmOUPCKOro rocynapCTBEHHOTO TEXHUYECKOI'0 YHUBEDPCUTETA
https://clck.ru/UoXpv

12. 9nexrponHas 6ubnuoreuHas cucrema «FHOpaiT» https://urait.ru/

13. CripaBouHas mpaBoBasi cucteMa «KoHcynmbTauTIImoc» http://www.consultant.ru/

14. 9nexkTpoHHas Oubnuoreka OKCcIepT-OoHNAWH HHOOPMALMOHHOU CUCTEMB TeXHOPMaTHUB
https://gost.online/index.htm

15. HayuHas 3NMEeKTPOHHASN bubnuoTexa eLIBRARY.RU
https://elibrary.ru/projects/subscription/rus titles open.asp?

16. HanroHambHast 3MeKTpoHHas 6ubmuoTeka https://rusneb.ru/

17. OnmekTponHas 6ubmroTeka ['opHOe o6pa3oBanue http://library.gorobr.ru/

18. Basm gaHHHIX Springer Journals, Springer eBooks https://link.springer.com/

6.5 [lepuoguueckue U3TaHUA

1. U3BecTtusa Poccuiickoil akageMun HayK. Cepust MaTeMaTu4ecKas : XKypHal
7 IlepedeHb peCcypCcoB HH()OPMAIHOHHO-TEI€KOMMYHHUKAIIHOHHOM ceTH «AHTepHeT»

9UOC KyaI'TY:

1. OnektponHas 6ubnmorexa Ky3['TY. - TekcT: 3neKTpoHHHI // HayyHo-TexHUYeCcKas O6ubnuoTexa
Ky36acckoro rocyapCTBEHHOTO TEXHUYECKOTro yHuBepcuTeTa uM. T. @. ['opOauesa : caitT. - Kemeposo, 2001
- . - URL: https://elib.kuzstu.ru/. - TexcT: 3/1€K-TPOHHBIIA.

2. IMopran.Ky3I'TY : ABromaTu3upoBanHasd MHdopmaunonuas Cuctema (AUC) : [caiit] / Ky3bacckuit
TOCYHApCTBEHHBIN TeXHUUYeCKuit yHuBepcuteT uM. T. @. Topbauesa. - Kemeposo : Ky3I'TY, [6. r.]. - URL:
https://portal.kuzstu.ru/. - Pexxum goctyma: [ aBTOpU3. I0Ib30BaTesnel. - TeKCT: 371eKTPOHHEIN.

3. OnekTpoHHOE 00y4eHue : [caiit] / Ky30acckuil TOCyJapCTBEHHEIN TEXHUYECKUH YHUBEPCUTET UM. T.
®. T'opbauesa. - Kemeposo : KysI'TY, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexxum goctymna: mns aBTOPHU3.
nonb3oBaTeneir Ky3I'TY. - TeKCT: 371€KTPOHHEIN.

8 MeToguyeckHe yKa3aHHUs 1151 00YYaIOMINXCsI 10 OCBOEHUIO TUCHUIUTHHBI "MaTeMaTHKa"

CamocTosiTenbHasi paboTa oOydarouierocs sSBASEeTCS 4YacThio ero y4yeOHOU [esITeIbHOCTH H
OpraHU3yeTCs CIeNyIoUMM 00pa3oM:

1. o Hayama OCBOEHHUS OUCHUUMIHUHE 00ydYaloleMycs HeoOX0OMMO 03HAKOMHUTLCS C COfepXKaHUEM
paboueit mporpaMMbl JUCHUIIIMHLL (MOTYJIST), B TOM YHCIIE:

- C pe3ybTaTaMy 00yYEHHUs 110 JUCLUIIINHE;

- CO CTPYKTYpPO# U COep:KaHUEeM OUCIUIIINHEL;

- C IepeYyHeM OCHOBHOM, HOTOJHUTEIHHOUW, METOOUYECKON JIUTEPATYPH, MPOodecCHoHANbHEX 0a3
OAHHBIX ¥ WHGOOPMAIMOHHBEIX CIIPABOYHBIX CHUCTEM, a TakKXKe MepUOOUYECKUX M3MAHUU, UCIOIb30BaHUE
KOTOPHIX HEOOXOTUMO MTPU U3YYEHUU OUCIUIIIAHEL,

2. B mepuop oCBOeHUS OUCIUNNUHBE 00ydaroMIUNCS OCYIIECTBISET CaMOCTOSATENbHYI0 pabory,
BKJIIOHAIOIIYIO:

- pellleHuEe 3a71ay;

- CaMOCTOSITEIFHOE U3yYEHUE TEM, IPEOYCMOTPEHHBIX pabodel MpOrpaMMoH, HO He PACCMOTPEHHHIX Ha
3aHSATHUAX JIEKIIMOHHOTO (CEeMHUHApPCKOro) Thma U (uiau) yriayOleHHOe W3YYEeHHE TeM, PACCMOTPEHHEIX Ha
3aHATHUAX JIEKIIMOHHOTO (CEMUHAPCKOT0) TUIla B COOTBETCTBUU C IEPEYHEM OCHOBHOW M MIOMOJIHUTEJIbHOM
JMUTEepPaTypH, mpodeccroHanbHEIX 6a3 JaHHHX W WHGOPMAIMOHHHEIX CIPABOYHEIX CHCTEM, a TaKxke
TIepUONNYECKUX U3MaHUY;

- IOATOTOBKY K TEKYIIEeMY KOHTPOJIIO YCIIEBAEMOCTH U ITPOMEXKYTOUHOM aTTeCTalluH.

B cnyuae 3aTpygHEHUH, BOZHUKAIOUIMX IPH BHITONMHEHUHM CAMOCTOSITEIBHON paboThl, 00yJaromeMycs
Heo0XoguMo 00PATUTHCS 3a KOHCYNbTAalMEW K IeJaroTudeckoMy paboTHUKY. [Tepuofabl MPOBENEHUS
KOHCY/IbTalluil yCTAaHABNIMBAIOTCS B PaCIIMCAHUN KOHCY/IbTallui

9 IlepeyeHbh HHPOPMANMHMOHHBIX TEXHOJIOTHH, HCHOJIb3yeMbIX NPH OCYIIECTB/ICHHH
o0pa30BaTeILHOT0 NMPoIecca Mo JUCHUIUIHHEe "MaTteMaTHKa", BKII0Yasi epedYeHb MPOrpaMMHOr0
obecneueHHns1 1 HHPOPMAIIHOHHBIX CIPAaBOYHBIX CHCTEM

g M3y4YeHUs OUCLUIINIMHBL MOXKET MCIIOJIb30BATLCA ClIEQYIOoIee IIPOrpaMMHOE obecmeyeHue:

1. Mozilla Firefox
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. Google Chrome

. Opera

. Yandex

7-zip

. Microsoft Windows

. ESET NOD32 Smart Security Business Edition
. Kaspersky Endpoint Security

© oUW

10 OnucaHHe MaTepHa/IbHO-TEXHHYECKOH 0a3bl, HEOOXOOHUMOH AJIs OCYI[eCTBJICHHS
00pa30BaTeILHOT0 Mpoliecca MO0 JTHCHHIUTHHEe "MaTteMaTHka"

Ins ocymecTBneHus: 06pa3oBaTeIbHOI0 IpOIecca 0 OUCHUIINHE IPEAYCMOTPEHE! ClIelHaNbHEe
IIOMEIleHUud:

1. YueOHble ayIUTOPUY [ IPOBENEHUS 3aHATUN JIEKIIMOHHOT0 TUIIA, 3aHATUN CEeMUHAPCKOTO THUIIA,
TPYIIOBLIX KOHCYNIbTAUUN U (MIM) HHAUBUOYATbHON paboTE 00y4Yaomuxcs ¢ efaroruyeckuM paboTHUKOM,
OCHAIIEHHEIE Y4eOHO! Me6eNbio (CTOIaMu, CTYNIbSIMHU), MEJIOBOM U (UJTH) MapKePHOH JOCKOH, 000pyooBaHIEM
O7I JEMOHCTPAIUHU CIalfoB.

2. IlomemneHusT g CaMOCTOSITENbHOW paboTH 00y4YalOIIMXCS, OCHAIIeHHBE y4eOHOU MeOesbio
(cTonmaMu, CTynbSIMU), KOMILIOTEPHOU TEXHUKOU C BO3MOXKHOCTHIO IIOAKJIIOUEHUS K CeTU «VHTepHET» U
o0ecrie4eHreM JOCTYIIA B 3JIEKTPOHHYIO0 HHGOPMAIMOHHO-06pa3oBaTensHyio cpeny KysI'TY.

11 Unbie cBegeHus U (WIM) MaTepHUaIbI

O6pa30oBaTeabHHE MPOIECC OCYINECTBASETCS C HCIOAb30BAaHHEM KaK TPANHIMOHHBIX, TaK U
COBPEMEHHEIX HHTEPAKTUBHBEIX TeXHONOTHH. [Ipy KOHTAKTHO# paGoTe Mmemaroruyeckoro pabOTHHKA C
00y4alOIMHUCS IPUMEHSIOTCS CIeIYIONINe 9JIeMEeHTH WHTePaKTUBHEIX TEXHOIOTHH:

- COBMECTHEIH pa30op MPo6IEMHBIX CUTYalHH;

- COBMECTHOE BHISIBIIeHHE MPUYUHHO-CIIEICTBEHHEIX CBSI3ei Belledl ¥ COOBITHH, MPO-UCXOOSIINX B
HOBCGHHGBHOI;I JKU3HU, U UX COIIOCTAaBJIEHUE C y‘-Ie6HBIM MaTepuajioM
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12 Buecenne gononnennii no ¢puimanay KysI'TY B r.llpokonbeBcke

12.1 TlepeueHb OCHOBHOMH M JOMOJHUTENBHOM YueOHOH IuTepaTypbl, HEOOXOJUMOM s
OCBOEHUS AUCUUILIUHBI (MOTYJIs):

1.  Bpicmas MaTeMaTuKa B yOpaXHEHUAX U 3ajadax [c pemenusmu]: B 2 4. / I1. E. [lanko [u
ap.]. — Y. 1: Y. 1.- 7-e uza., ucnp. — Mocksa : OHUKC, 2008. — 368 c. — TekcT : HemocpeacTBEHHBIH

2. bangun, K. B. Maremaruka / K. B. banaun, B. H. bamnsikos, A. B. Pykocyes. — MockBa

: OHuTH, 2015. - 543 C. - ISBN 5238009801. — URL:
http://biblioclub.ru/index.php?page=book red&id=114423 — TeKcCT : 3MEKTPOHHBIMA.
3.  Beicmag maTematuka B yNpakKHEHUSX M 3aJayax : B 2 4 : yueOHOe mocobue AJis By30B /

II. E. Janako, A. I'. ITomos, T. f. KoxeBuukona. — Y. 2: Y. 2.- 6-¢ uza. — Mocksa : OHUKC, 2006. —
416 c. — Tekcr : HEMOCPEACTBEHHBIN

4.  Karan, E. C. Maremaruka / E. C. Karan ; MunuctepctBo o0pa3oBanust U Hayku PO. —
Kemeposo : KemepoBckuii rocynapcTBeHHblii yHuBepcuret, 2015. — 144 c. — ISBN 9785835318490.
— URL: http://biblioclub.ru/index.php?page=book red&id=481548. — TekcT : 37E€KTPOHHBIH.

5. Maremaruka: UHTETpaJbHOE HCYMCIEHHE : METOJUYECKHEe MaTepuanbl  JJid
o0yyaroIuxcs HalpaBJIeHUH OakajaBpuara U Bcex crenuaibHocTel Bcex popm oOyuenus / PI'BOY
BO "Kys06ac. roc. TexH. yu-T um. T. ®. I'opbauea", Kad. maremaruxu ; coct.: E. A. Hukomnaesa, E.

B. IIpeiic, E. B. TIyroBa. — Kemeposo : Ky3I'TY, 2018. - 88 ¢ - URL:
http://library.kuzstu.ru/meto.php?n=9152— TekcT : 371€KTPOHHBII
6. Marematuka. MaremaTHueckasi CTaTUCTHKA : METOAMYECKHE MaTepHalibl  JUIs

oOyuaroluxcs HarpaBJjeHU OakanaBpuara U BceX crenuanbHocTel Bcex popm o0yuenus / ®I'bOY
BO "Ky306ac. roc. Texs. yH-T uM. T. ®@. ['opbauesa", Kag. marematuku ; coct. 1. A EpmakoBa. —
Kemeporo : Ky3I['TYV, 2018. - 27 C. — URL:1587611046 13
http://library.kuzstu.ru/meto.php?n=9156— TekcT : 37eKTPOHHBII

7.  Maremaruka. Teopusi BEpOATHOCTEH : METOIMYECKUE MaTEPHAIIbI 111 00yUYaroIXcs
BCEX HalNpaBJIeHHI OakajgaBpuaTa M BCeX CHelHalbHOCTeH Bcex ¢popM oOyuenus / ®DT'BOY BO
"Kysbac. roc. rexu. yu-T uM. T. ®@. ['opbaueBa", Kad. matematuku ; coct. A. B. Uepenauienko. —
Kemeposo : Ky3['TVY, 2018. — 58 c. — URL: http://library.kuzstu.ru/meto.php?n=9157. — Tekcr :
JJIEKTPOHHBIN.

8.  Maremaruka: auddepeHIMaIbHbIE YpaBHEHUS : METOAMYECKHE MaTepualibl JUIs
oOyuaroluxcs HanpaBJeHU OakalaBprara U Bcex crenuanbHocTel Bcex popm o0yuenus / ®I'bOY
BO "Ky30ac. roc. TexH. yH-T uMm. T. ®@. ['opbauesa", Kad. maremaruku ; coct.: B. M. Bonkos, E. A.
Bonkosa. — Kemeposo : Ky3I'TV, 2018. — 17 c¢. — URL: http://library.kuzstu.ru/meto.php?n=9153—
Tekcr : aneKTpOHHbII

9. Maremaruka. JuddepeHnuaabHoe HWCYUCICHUE : METOAMYECKUE MaTepuaibl IS
o0yyaroImuxcs HalpaBJIeHUH OakajaBpuara U Bcex crenuaibHocTel Bcex popm oOyuenus / PI'BOY
BO "Kys0ac. roc. Texs. ya-T um. T. ®@. ['opbauesa", Kad. maremaruku ; coct. B. A. ['oronmun. —
Kemeposo : Ky3I'TVY, 2018. — 15 ¢. — URL: http:/library.kuzstu.ru/meto.php?n=9154. — Tekcr :
3JIEKTPOHHBIN

10. Maremaruka. BekTtopHas anrebpa : MeTOIMYECKHE MaTepuaibl A OOydYaOUIMXCS
HarpaBJieHU OakajaBpuaTa M BCeX criennaibHocTed Becex dopm oOyuenus / PI'BOY BO "Kyzbac.
roc. TexH. yH-T uM. T. ®@. I'opbauesa" ; coct. E. H. I'pubanoB. — Kemeposo : Ky3['TVY, 2018. — 12 c.
— URL: http://library.kuzstu.ru/meto.php?n=9155— TekcT : 37€KTPOHHBIHI

11. Maremaruka. Psnael : MeTomguueckue MaTepHalbl A OOY4YalOIIMXCSl HalpaBICHUH
OaxaiaBpuaTa M Bcex creuuaibHocTelt Beex ¢popm oOyuenus / ®I'BOY BO "Ky3zb6ac. roc. TexH. yH-T
um. T. ®@. T'opbaueBa", Kad. matremaruku ; cocrt.: I'. A. Kazynuna [u ap.]. — Kemeposo : Ky3['TV,
2018. — 20 c. — URL: http://library.kuzstu.ru/meto.php?n=9161. — TekcT : 371eKTPOHHBIH.

12. Maremaruka: (yHKIMM HECKOJBKHUX IEPEMEHHBIX : METOJUYECKHE MaTepuajbl s
O0yJaroImuXxcss TEXHUYECKHX W OKOHOMHYECKHX HAINPABICHUHA, W3yYarOIUX JUCIUTUTAHBI
"Matemaruka", "Briciias matemaruka', "Marematuka (oOmmii kypc)", "Martemarnueckuii aHanu3"
Bcex (opm oOyuenuss / ®I'BOY BO "Kyzbac. roc. texn. yH-T uM. T. ®. ['opbauesa", Kad.




MareMatuku ; coct.: A. B. larunesa, 1. C. Ky3nenos. — Kemeposo : Ky3I'TVY, 2018. — 25 ¢. — URL:
http://library.kuzstu.ru/meto.php?n=9228— TekcT : 37€KTPOHHBIH.

13. Maremaruka: aMHeHHass anrebpa : METOAMYECKHE MaTepuaibl Il CTYJCHTOB
TEXHUYECKUX U HIKOHOMUYECKUX HAIpPaBJICHUH, U3Y4alOIIUX NTUCHUIUIMHGI "Maremaruka", "Beiciias
Matemarnka'", "Maremaruka (o0uuii kypc)" Bcex ¢opm obyuenus / DI'BOY BO "Kyzbac. roc. TexH.
yH-T uM. T. ®@. I'opbayeBa", Kad. maremaruku ; coct.: E. B. Ilpeiic, E. A. Bonkosa. — Kemeposo :
Ky3I'TV, 2018. — 40 c. — URL: http://library.kuzstu.ru/meto.php?n=9227— TekcT : 37eKTPOHHBII.

14. MaremaTuka : HEONIPEAEIEHHBIN U ONPEAEIEHHBIN HHTETpaNIbl . MeToinuecKke yka3aHus
K CAaMOCTOSATENIbHOM paboTe /il CTYACHTOB TEXHUYECKHX HampaBieHuil ouHoil Gpopmbl 00yuenus / JI.
N. Mamonoga,C. B. Muxkosa, 1. H. Yaiikosckas ; I'Y Ky3['TY .— IIpokonbseBck, 2014 .— 28 ¢c. — .
TekcT : HenocpeACTBEHHBIN.

15. Maremaruka : quddepeHInalIbHOe UCUUCICHHE (YHKIIMM HECKOJIBKHX IMEPEMEHHBIX :
Metoanyeckre yKa3zaHUs K CaMOCTOSITENIbHOW padoTe Al CTYACHTOB TEXHMYECKHX HalpaBICHUI
ouHoi ¢opmbl oOyuenus / JI. 1. MamonoBa,C. B. Muxosa, 1. H. Yaiikosckas ; I'Y Kys['TY .—
IIpokonbesck, 2014 .— 20 c. — . TekcT : HenoCPeACTBEHHBIN

16. Meronuyeckue yka3zaHus JUIsl CTYJEHTOB TEXHUYECKHX CIIELHaIbHOCTEH OUYHOM (HOpMBbI
o0y4yeHus 1Mo TeMaMm : " DJIeMeHThl JUHEeHHOU anreOpsl" "DneMeHThl aHATUTHYECKOW reoMeTpun ",
"OnemenTsl BekTOopHOU anreOper” / JI. M. Mamonora, M. H. Yaiikosckas, C. B. Mukona ; I'Y
Ky3I'TY .— IIpokonbeBck, 2012 .— 34 ¢. — TekcT : HenocpeaCTBEHHBIH

17. Meronuyeckue yka3zaHus : AJis CTYI€HTOB TEXHUUYECKUX CHEIUAIBHOCTEN OUHONU (OpPMBI
oO0yuyenus no Temam: "BBenenue B maremarnyeckuil ananuz" , "uddepenuunansnoe ucuucieHue
dbyakuuu omHOM HesaBucumon nepemennoi" / JI. . Mamonosa, U. H. Yaiikosckas, C. B. Mukosa ;
I'V Ky3I'TY .— IlpokonbeBck, 2012 .— 24 ¢. — .TeKcT : HenocpeACTBEHHBII

18. T'eBopksiH, D. A. Maremaruka. MaTtemMaTH4YeCKUH aHAIU3 . y4eOHO-METOIUYECKUM
komruieke / 3. A. I'eBopksiH, A. H. ManaxoB. — MockBa : EBpa3suiickuii oTkpbITbIi nHCTHTYT, 2010. —

343 C. - Pexxum JOCTyMa: o MOJIITHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&i1d=93168 — ISBN 978-5-374-00369-7. — TekcT :
JJIEKTPOHHBIN.

19. TeBopkss, 1. C. Beicmias matemaruka. JInnelinas anredpa U aHaTUTHYECKAsi T€OMETPHUS
: yue6noe mocobue / I1. C. I'eBopksin. — Mocksa : @usmarnut, 2011. — 207 c. — Pexxum nocrtyma: mo
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=82792 — ISBN 978-5-9221-0860-
7. — TexcrT : ANeKTPOHHBIN

12.2 Onucanue MaTepUaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOW Ui OCYLIECTBICHHUS
00pa3oBaTeNBLHOrO MpoIiecca M0 AUCHUILTUHE (MOIYIIO)
VYyeOHast ayuTopus Ui IPOBEIECHUS YUeOHBIX 3aHATUH, MPEIyCMOTPEHHBIX 00pa30oBaTeIbHOM
nporpammoii (Ne 418), ocHateHHBII 060pyI0BaHHEM:
- pabouee MecTO IpenoaBarers,
- TOCAJI0YHBIE MECTA MO KOJIMUYECTBY 00YUarOIUXCS;
- JOCKa MEeJIoBasi;
- CTeH/JIbl C MaTeMaTUYeCKUMH (hopMyIamu;
- YepTEXKHbIE UHCTPYMEHTBHI.
TEXHUYECKUMHU CPEJICTBAMMU:
- TEpCOHAJIBHBIM KOMIBIOTEP C JIMLEH3UPOBAHHBIM IPOTrPAMMHBIM 00€CIEYeHHEM OOIEro
Ha3HAYCHMUS;
- MyJIbTMEIUA IIPOEKTOP;
- DKpaH;
[IporpamMmmHoe obecrieueHue:
- Libre Office — Writer
Impress
Calc
- 7-Zip



- AIMP
- STDU Viewer
- Power Point Viewer

VYuebHas ayauTopus JUIsL  NPOBEACHHMsS 3aHATUH BCEX BHJOB, MPEIYyCMOTPEHHBIX
o0Opa3oBaTeNpbHOM MHpOorpaMMmol, B TOM 4YHCIIE€ TPYNIOBBIX M HWHAMBHUIYaJbHBIX KOHCYJbTallUH,
TEKYILEro KOHTPOJIS U MPOMEXKYTOUHOM arrectauuu (Ne 22), ocHalIeHHbIH 000py/10BaHUEM:

- paboyee MecTO MpernoJaBaTes;

- MOCAJI0YHBIX MECT MO KOJIMYECTBY OOYUaIOLIHXCS;

- YEePTEXKHbIE HUHCTPYMEHTHI.

Jlis caMocTosTeNnbHONH pabOThl 00ydaroUXCsl MPEAyCMOTPEHBI ClielualbHble MOMELEHUS,
OCHAILIEHHBbIE KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHHUS K HH(OPMAIOHHO-
TEJIEKOMMYHUKAaIMOHHOW cetn «MHTepHer» ¢ obecreyeHueM J0OCTyna B  JJIEKTPOHHYIO
nH(pOopMalMOHHO-00pa3oBarenbHyto cpeny punmnana Ky3I'TVY B r. IIpokomnbseBcke.
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