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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.

KonudyecTtBo 9acoB
(010] 30 030

®opmMa 00ydYeHHUs

Kypc 1/Cemectp 1
Bcero gacoB 180 180

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

AymutopHas pabota

Jlexuyuu 32 8
JIabopamopHble 3aHsamus
IIpakmuyeckue 3aHaMUA 32 6

BHeaynuTopHas paboTa

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

CamocTosiTeibHasi padoTa 80 130

®opmMa MPOMEKYTOYHOH aTTeCTAHH 9K3aMeH /36 3K3aMeH /36
Kypc 1/CemecTp 2

Bcero gacos 144 144

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

AynutopHas paboTa
Jlekyuu 32 6
JIabopamopHbie 3aHAMUS
IIpakmuyecKue 3aHsamus

32 6

Has paboTta

—
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o 6 KonuuyecTBO 9acoB
opMa 00yJeHHsI 00 30 030
HHousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHsle 8udvl yuebHol OesmeabHOCMU
CamocTosiTeibHasi padoTa 80 132
dopMa NPOMEKYTOYHOH aTTeCTAlHH 3a4eT 3a4eT

4 Copep:kaHHe OTUCOHIUIHHBI "MaTeMaTHKa", CTPYyKTYpHPOBaHHOeE 10 pa3iesiaM (TeMaM)

4.1. JIeKIHOHHbIC 3aHATHSA

Pa3pmen mUCHUIIIMHEL, TEMHI JIEKIIUN U UX COOEPKaHUE

TpymoeMKOCTE B 4acax

0o

30

030

1 cemecTp

1. d1eMeHTHI JHHEHHOH anre0Opnl. Ompenenurtenu. OnpenenuTenn
BTOPOT'O U TPETHLEro MOPSAOKOB. Pa3noxkenue onpenenuTens 0 31eMeHTaM
cronbua (cTpoku). Marpunn. Onepanuu Hap MaTpunamMu. CUCTEMEI
TUHEeWHBIX ypaBHEeHUH. PellleHre CUCTeM TUHEWHBIX YpaBHEHUN (HOPMYyIBI
Kpawmepa, metop I'aycca).

2. J/IeMeHTHI BeKTOPHOH a/re0pbl. BekTophl. JInHeHHEE ONepaldy Haf
BekTopaMu. CkansipHOe IIpOM3BeLeHHe BeKTOpPOB. BekTopHoe
IIpou3BefieHre BeKTOpOoB. CMellaHHOe NIPOM3BENEeHUE BEKTOPOB.

3. JJeMeHTHI AaHAJIUTHYECKOH reOMeTPHH. YDpaBHEeHHUs MPSMON Ha
nnockocTtu. Kpuskle BTOpOro mopsifka. YpaBHeHUE IJIOCKOCTH B
IIPOCTPAHCTBeE.

4. BBegeHHe B MaTeMaTHYeCKHH aHaAu3 (PYyHKIHH OTHOH
nepemeHHo#. [lousitue opyukimu. [lousitue npenena (0eCKOHEYHO Mallble
u OeckoHeuHO Oonbinue GyHKINM). HempepHBHOCT QYHKIMHU. TOUKH
paspeIBa.

5. IuddepeHnuanbHOe HCUYHCIEHHEe QGYHKIHHM ONHOH
nepeMeHHOHu. [Ipouw3BonHass QyHKuuu, nuddepeHiran GyHKIUHU.
T'eomeTpudeckuit ¥ GU3NIECKUHM CMBICI ITPOU3BOMHON U muddepeHnrana.
I[TpousBomHLIE OCHOBHEIX 3JieMeHTapHHX GyHKNuii. IIpaBuna
mubdepennupoBanusi. [Ipou3BonHas CI0XKHON GyHKUUM. [Ipou3BogHBEIE
BBICIIINX NOPSITKOB. [IpuMeHeHNe TPOU3BONHOM K HCCIeN0BaHNI0 QYHKIIUN.

HUTOIO

32

2 ceMecTp

6. HHTerpaabrHOoe HCYHCIeHHEe (GYHKIHH OHOH
nepeMeHHou. HeonpemeneHHb# uHTerpan. OCHOBHEIE METO[H
vHTerpupoBanusg. ONpefeNleHHBN WHTerpa: OIpelneleHue, CBOUCTBA.
HecobGcTBeHHbEe wHHTerpaikl. [IpunoxkeHue ONpPEHeNIeHHOTO U
HECOOCTBEHHOTO MHTETPasIoB.

12

7. OYHKOUH HECKOJIBKHX NEePeMEeHHBIX. [[oHITHe (QYHKIUU OBYX
mepeMeHHHEX, 0071aCTh omnpefeneHusi. YacTHHE TPOU3BOMNHLIE TEPBOTO
mopsgka. YacTHHE NPOU3BOMHEIE BHICIIUX MOPSAAKOB. IIOTHEIHA
muddepennmran GyHKIUY.

8. KomniaekcHbIe 4YHCJIa. KoMInekcHble 4wucia. [eHCcTBUSA Ha[
KOMIUIEKCHEIME YHCJIaMH.
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9. IuddepennuanbHbie ypaBHeHHsA. [[uddepeHIanbEble ypaBHeHUS | 12 2
mepBoro mopsiaka. 3agada Komu. NuddepeHunanbHEe YpaBHEHUS BTOPOTO

¥ BHICIINX TIOPSITKOB.

HUTOro 32 6

4.2 TIpakTu4eckue (CeMHHApPCKHe) 3aHATUSA

TeMma 3aHsATHSA

TpymoeMKOCTE B 4acax

0o

30

030

1 cemecTp

JeMeHThl JHHeHHOHM anredpni. Ompepmenutenu. OmnpemenuTenu
BTOPOT'O U TPETHLErO NMOPSALKOB. Pa3noxenue onpenenuTens 0 31eMeHTaM
cronbua (cTpoku). Marpunn. Onepanuu Hap MaTpunamMu. CUCTEMEI
TUHEeWHBIX YpaBHEeHUH. PellleHre CUCTeM THHEWHBIX YpaBHEHUN (HOPMYyIHI
Kpawmepa, metop I'aycca).

J71eMeHThl BEKTOPHOH aareopnl. BekTophl. JIMHeHHEIE OMepalUdd Hafl
BekTopaMu. CKansipHOe IIpOM3BeLeHHe BeKTOpPOB. BekTopHoe
IIpou3BefieHre BeKTOpOoB. CMellaHHOe NIPOM3BENEeHUE BEKTOPOB.

JJeMeHThl aHAJIUTHYECKOH reoMeTPHUH. YPaBHEHHsS NPIMO# Ha
IJIOCKOCTH. KpuBEIE BTOPOTO MOPSAKA. YPAaBHEHUE IJIOCKOCTH B
IIPOCTPAHCTBE.

BBemeHue B MaTeMaTHYECKHH aHAIH3 (PYHKIHH OIHOH
nepemeHHo#. [lousitue opyukimu. [lousitue npenena (0eCKOHEYHO Malble
u OeckoHeuHO Oonbinue GyHKIUM). HempepHBHOCT GQYHKIMHU. TOUKH
paspeIBa.

OIudpdepenuunanbHoe HcUHCIeHHEe GYHKIHH OXHOH
nepeMeHHOH. [Ipouw3BonHas QGyHKuuu, nuddepeHiran GyHKIUHU.
T'eomeTpudeckuit ¥ GU3UIECKUM CMBICI ITPOU3BONHON U muddepeHnrana.
I[TpousBomHLIE OCHOBHEIX 3JieMeHTapHHX GyHKNuii. IIpaBuna
mubdepennupoBanusi. [Ipou3BongHas CI0XKHON QyHKUUU. [Ipou3BogHBEIE
BBICIIINX TTOPSITKOB. [IpuMeHeHNe TPOU3BONHOM K HCCIeN0BaHNI0 QYHKIIUH.

HUTOIO

32

2 ceMecTp

HuaETerpanbHoOeE HCUYHCJIeHHE byaknuu OHOH
nepeMeHHou. HeomnpemeneHHb# uHTerpan. OCHOBHEIE METO[H
uHTerpupoBanusg. OIpefeNleHHBN WHTerpa: OIpelneleHue, CBOUCTBA.
HecobGcTBeHHbe wuHTerpaikl. [IpunoxkeHue ONpPEHeNeHHOTO U
HECOOCTBEHHOTO MHTETPaIoB.

12

OYyHKIHU HECKOJBKHX NepeMeHHBIX. [loHaTHe (QYHKIUU ABYX
mepeMeHHHEX, 0071aCTh ompefeneHusi. YacTHHE ITPOU3BONHLIE NEPBOTO
mopsgka. YacTHHE NPOU3BOMHEIE BHICIIUX MOPSAKOB. IIOMHEIHA
muddepennmran GyHKIUY.

KomnnekcHble uyHciaa. KoMnimekcHBHe uYwuciaa. JTeHcTBUS Hap

KOMIIJIEKCHBIMH YHCJIaMHU.
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Ouddepennuanbabie ypaBHeHHs. [luddepennranbHbrle ypaBHEeHUS | 12 2
mepBoro mopsiaka. 3agada Komu. NuddepeHunanbHEe YpaBHEHUS BTOPOTO
¥ BHICIINX TIOPSITKOB.

HUTOTO 32 6

4.3 CamocrositeibHass padoTa 00ydYaomerocsi U mepedYeHb y4eOHO-METOTHYECKOIr O
obecmedeHHs1 [Jisi CAaMOCTOSITETLHOM PaGoThI 00YYaAIONIUXCSA 1O THCIHITHHE

Bup CPC TpymoeMKOCTh B 4acax
0o 30 030

1 cemecTp

Penienue 3amay B COOTBETCTBUM C M3y4aeMBIM Pa3feioM. 60 100

[TogroToBKa K TeKylleMy KOHTPOJII0 YCIIeBAaeMOCTH M IIPOMexXyTo4dHou | 20 30

aTTecTanuu

HUTOIO0 80 130

JK3aMeH 36 36

2 ceMecCcTp

Pemrenue 3aad B COOTBETCTBUU C U3y4YaeMEIM Pa3esIoM. 60 100

ITogroToBKa K TeKylleMy KOHTDPOJIO yCIeBaeMOCTH U IPOMeXyTodHou | 20 32

aTTecTalyun

HUTOIO 80 132

3auer

5 ®OoH[ OIEHOYHBIX CPEACTB [Jisi MPOBeJeHHus MPOMEXKYTOYHOH aTTeCTalliu 00yJa0IIHXCsI
0 JUCHHUIUIHHe "MareMaTuka"

5.1 ITacmopt ¢oHAA OIEHOYHBIX CPEICTB

IInanupyeMble pe3y/IbTaThl 00YYEHHsI 10 THCIHIUITHHE (MOIYITI0)
IucuunnuHa HampasieHa Ha GOPMUPOBaHYE CIeAYIOMIUX KOMIETEHINH BEITYCKHIKA:

®opma(bl) KomMmnerennuu, AHgukaTtop (bI) Pe3ynbTaThl 00y4YeHHUsI|YpOBEeHb
TeKyIiero dbopMupyeMbie B[IOCTHXKEHHS mo OUHCIHHINJIHHE
KOHTPOIsA pe3yiabTarTe KOMIETEeHIHH (Mogymnmo)
OCBOEHHSA
OJUCIHUIJHHBI
(monynsi)

1651615509
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Omnpoc o YK-1 AHanusupyeT 3afady,|3HaTh OCHOBHEIE OHATUI U[BH COKU I

KOHTPOJIbHEIM BHIOENsAsT ee 6a30BHE[TEOPEMEl MAaTEMaTHUKU unu
BOIIPOCAM H/WITH coctaBnsawmue. [VmMeTs paboTaTb CO|CPERHUU
peleHye 3afay OcymecTBasIeT MNOUCK|CIPABOYHON JIUTEPATYPOH;

u/unu uHGOpMaIMU A OPUMEHSTH MOIyYeHHEIE
TECTUPOBAHUE pelleHus TIOCTaBleHHOW[3HaHusgs B o6nacTu

3aJayvHu. PaCCManI/IBaeT MaTeMaTUKHU OJId PEeIlIeHusa
BO3MOXKHEI€E BAPUAHTBI[IIOCTABJIEHHBIX 3ada4
pemeHud 3agauu,Bnagerts OCHOBHEIMH

OgeHuBasd HX TEXHUKaMHu
OOCTOHHCTBaA H|MaTeMaTU4YeCKUX PAaCYeTOB
HeOooCTaTKH.

BuicoKHu# YPOBEHB pe3yiabTaTOB OﬁyquHﬂ - 3HaHHus, YMEHNS U HaBBEIKM COOTHOCATCA C MHOUKATOPaMu
OOCTHUXKEHHUA KOMIIETEHIINY, PEKOMEHIOBAaHHEIE OLIEHKH: OTJIMYHO; XOPOIIIO; 3a4YTEHO.

Cpemmifl YPOBEeHb Pe3y/JIbTaTOB oﬁyqe}mﬂ - 3HAaHHUs, YMEHUSA U HAaBBIKM COOTHOCATCS C MHOUKATOPaMu
OOCTUXKEHUSA KOMIIETEHIINY, DEKOMEHOOBAaHHEIE OLI€HKH!: XOPOIIO; YAOBJIETBOPUTEJIBHO; 3a4TEHO.

Huskunu YPOBEHBb PEe3YyI1bTaTOB oﬁyqemm - 3HAHHWA, YMEHUSA U HaBbIKA HE COOTHOCATCA C MHOUKATOPaAMHU
JOCTUXKEHUSA KOMIIETEHIINHY, OLIEHUBAETCA HEYJOBJIETBOPUTEJIbHO UJIA HE 3a4YTEHO.

5.2, TunmoBbIe KOHTPO/IbHBIE 3aJaHUSI MJIH HHbIE MaTepHaJIbl

Tekymuii KOHTPOJIb YCIIEBAEMOCTH ¥ ATTECTAIMOHHEIE MCIHITAHUS 00y4YalomuxCsi MOTYT OBITH
OpTaHU30BaHH C ucnonab3oBaHueM pecypcoB OMOC Kya['TY. IIonHEI IepedeHb OLIEHOYHEIX MaTepuajioB
pacmosoxen B QUOC KyaI'TY.: https://el. kuzstu.ru/login/index.php.

Tekyuuii KOHTPOJIb YCIIEBAEMOCTU U aTTECTallMOHHBIE UCIIBITaHUS MOTYT IIPOBOAUTLCS B MACHhMEHHOMU
¥ (MNK) YCTHOM, ¥ (MNIM) 3NeKTPOHHOU dopMe.

5.2.1.0uneHOYHbIE CpeACTBA IPH TEKYNIeM KOHTPOJIe

TeKymu# KOHTPOJIb M0 T€eMaM AHCHHUIIMHBI 3aK/JII0YAaeTCsI B ONpPoOce 00y4alomuxcsi mo
KOHTPOJIBHBIM BOIIPOCaM U (M/IM) pelmeH’H 3ada4d U (WIH) TeCTHPOBaHHE.

Onpoc no KOHMPO/1bHbLIM 80NPOCAM:

[Tpy mpoBemeHUM TeKyIlero KOHTPOJA obydaromuMmcs OymeT nucbMeHHO, nubo ycTHo nubo B
37IEKTPOHHOU (hopMe 3aflaHo ABa BOMIPOCA, Ha KOTOPEIE OHU [JOJIXKHE IaTh OTBETHL. Hampumep:

1. HeompenenéHHbli UHTETpan. MHTerpupoBaHUe MO HacTIM. MHTerpHpoBaHME palMOHAIbHBIX
GyHKIMH.

2. ®opmysel KpaMepa Anis pelleHus CUCTeM JIMHEHHBIX anrebpanyecKux ypaBHEHUH.
Kputepuu ouenuBanus:

- 85-100 6anmoB - Ip¥ MPaBUILHOM ¥ IIOJTHOM OTBETE Ha BCE BOIPOCEHI;

- 65-84 6amnoB - Mpu NPaBUILHOM U IIOJIHOM OTBETE HAa OOUH M3 BOIPOCOB U IPABUJIBHOM, HO HE
TIOJIHOM OTBETe Ha APYTOH U3 BOIIPOCOB;

- 25-64 6annoB - mMpu IIPABUIHHOM U HEIIOJTHOM OTBETE TOIHKO Ha OfUH U3 BOTIPOCOB;

- 0-24 6amnnoB - MpX OTCYTCTBUM IIPABUIBHBIX OTBETOB Ha BOIIPOCHI.

PeweHue 3adau:

ITpu mMpoBefeHUHU TEKYIIero KOHTPONsA o0ydamimuMcs OymeT muchbMeHHO, nubo ycTHO nubo B
37IeKTPOHHOU (hopMe 3alaHO TPH 3afayH, KOTOPEIE HEOOXOMMMO pemuTh. Hampumep:

1. PemnTs CUCTEMY NHHEWHEIX YPAaBHEHHUH.

2. [IpuBecTy ypaBHEHME KPUBOM K KQHOHUYECKOMY BUMY U IOCTPOUTH JIMHHUIO.

3. Pemuts muddepeHIManbHbIe YPaBHEHUS.

Kputepuu oleHuBaHUS:

- 85-100 6annoB - Ipu MPaBUILHOM ¥ TTOJTHOM PEIIeHNH BCeX 3amay;

- 65-84 6amnmoB - MpY PABUIBHOM U IIOJTHOM PEIIeHHHU ABYX 3afay U MPaBUIBHOM, HO HE MOITHOM
pelLleHuHu TPeTher 3afady;

- 0...64 6amnoB - B IPOYUX CIyYasx.

TecmupoeaHue (e mom 4ucsie KoMnviOmMepHoe):

ITpy mpoBemeHUM TEKyIero KOHTPOis obydaromuMcs Heo0xogumo OymeT muchbMeHHO nubo B
3JIEKTPOHHOY dopMe oTBeTUTh Ha 20 TECTOBEIX BompocoB. Hanpuwmep:

1. Cucrema NUHENHBIX YpaBHEHUM Ha3bIBaeTCA COBMECTHOM, €CJIH:

- K03GbGUIIMEHTE! TPaBOM YacTH P i

- CUCTeMa UMeeT MHOXKECTBO PelLl I||
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- CHCTeMa UMeeT XOTs OB OTHO PEIIeHNUE;
- OIpefemnuTesb, COCTABIEHHEIN U3 K09()PUINEHTOB IIPH HEN3BECTHLIX HEe PaBEH HYJIIO.
2. CucreMa NMHEWHBIX YPaBHEHUY Ha3bIBAETCS HECOBMECTHOU, €CIIU:
- K03(duUIeHTH IpaBOy YaCTH PaBHEL HYIIIO;
- cuCTeMa UMeeT OJHO pelleHUE;
- cuCTeMa He UMeeT PelleHus;
- K03GbGUIMEeHTE TPaBoOM YaCTH PaBHEL HYJIIO.
3a KaX bl TPaBUIbHO HAHHKIM 0TBET 00YJalOIIUICs IoIydaeT 5 Oaios.
ITpumepHblii nepeyeHb KOHMPO/IbHLIX BONPOCOB:
1 cemecmp
1. JTuneiinasn anzebpa
1. Onpepnenenyie MaTPUIIH, 3JIEMEHT MaTPHUIIE, PA3MEPHOCTh MaTPUIIHL.
. [IpsimoyromnbHast, KBafipaTHas MaTpula.
. KBagpaTHble MaTpullsl: [uaroHanbHas U TPEYroabHas.
. EnuHnYHas MaTpuna.
. Onepaiuy Hag MaTpHUllaMy: TPAHCIIOHUPOBaHUE MaTPHUILI.
. Onepanuu Hag MaTpUIlaMu: CI0KeHNe MaTpUII.
. Onepanuu Hag MaTpUIlaMU: YMHOXKEeHUe MaTPULILL Ha YUCIIO.
. Onepanuu Hag MaTpHUIlaMU: IPOU3BeNeHe MaTPUII.
. Onepanuu Hapl MaTpulaMu: obpaTtHas MaTpPHUIIa.
10. OnpepenuTenb KBafipaTHOU MaTpPHULIHL.
2. BekmopHas aszedpa
1. Oupepnenenne BeKTOpa, MOAYJIb BEKTOPA, HYJIEBOM BEKTOD.
. PaBHEIE, KOJIMHEAapHEIE BEKTOPEI.
. Hanpasnsiomue KOCHHYCE BEKTOPa, eIUHUYHEIA BEKTOD.
. KoMmmniasapHEble BEKTOPHL.
. JIuHeliHbIe Onepaluy HaJ BEKTOpaMU U UX CBOUCTBA.
. JluneiiHas 3aBUCUMOCTb BEKTODOB.
. lexapToBEIY 6a3UC Ha IJIOCKOCTH U B IIPOCTPAHCTBE.
. ITpou3BonbHE 6a3UC Ha MJIOCKOCTH ¥ B IPOCTPAHCTBE.
. PasnoxeHnue BekTOpa 1o 6a3ucCy, KOOPOWHATH BEKTOPA.
10. YcnoBre KOIMHEAPHOCTH BEKTOPOB.
3. AHaaumu4yeckasi zeomempusi
1. O0iee ompeneneHne TUHUYE Ha TIOCKOCTH.
2. O6Iriee ypaBHEeHHE IPSIMOM ¥ €r0 YaCTHHIE CITydawu.
3. B3auMHOe pacnonoxeHue IPSIMEIX Ha IJIOCKOCTH (yCJIOBUE ITapasUleNIbHOCTH, IePIeHOUKYIIIPHOCTH,
yTOJI MeXAY NIPSIMBIMU).
4. PaccTosiHEE OT TOYKHU [0 MPSIMOM.
5. Ob1mee onpeneneHre MOBEPXHOCTH.
6. O0O1Iee ypaBHEHHE TIJIOCKOCTH ¥ €T0 UCCIIEOBaHUE.
7. B3auMHOe pacnoyioXeHue IJIOCKOCTeH (YCI0BHUe Mapajie/IbHOCTU U NEePHeHAUKYISIPHOCTH, Yroll
MeXK[y IIJIOCKOCTSIMU).
8. PaccTosgHue 0T TOUKY [0 IJIIOCKOCTH.
9. OO1ee ompeneneHne TUHUY B IIPOCTPAHCTBE.
10. Obmme ypaBHEHUS NIPAMOM, KAHOHUYECKNe ypaBHEHUSs, TapaMeTpudeckue YpaBHEHUS IIPSIMON B
IIPOCTPAHCTBeE.
4. BeedeHue 6 mamemamuyeckuil aHaau3 pyHKuuu odHoll nepemMeHHOl
1. OynrUuS OMHOM IIEPEMEHHOH, ee onpeneseHue. CIIocoOH 3afaHus.
. O6macTe onpeneneHus QyHKIH,
. HeTHOCTB, HEYETHOCTH (PYHKIIUY.
. Hynu dyuxmuu.
. 9nemenTtapusle pyukimu. Knaccudukanus sneMeHTapHEX QYHKIUH.
. TTokazaTenbHas u norapudmuieckas Gyuakuuu. Onpenenenue. CBoicTBa. I'paduku.
. Crenennas ¢yukuus. Onpegenernre. CBoicTBa. ['paduk.
. Tpuronomerpudeckue ¢yuknuu. Onpenenenusi. CBoiicTBa. I'paduxu.
. O6paTHbIe TpUTOHOMETPUYeCKue GyHKimu. Onpenenenus. CBoucTBa. I'paduku.
10. INonsATHE CIOXKHON QYHKLIUY.
5. Mu¢pepenuuarvbrHoe ucyucieHue GyHKuuu 00Hol nepemeHHOU

1. TlorATHE IPOU3BOTHOU.
ﬁf TIPOM3BONHOM.

2. T'eomeTpruyecKuil, MeXaHU4eCKHU "mlrmtﬁ\[m
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. udbdepeHIIPyeMOCTs GYHKIUU.

. Heobxomumoe u mocTaToyHOE ycaoBue nuhbepeHIupyeMocTy GyHKIUH,
. CBsA3b MeXMy HENPEPEIBHOCTHIO U U bepeHINPYeMOCThI0 (QYHKITUY.

. [Ipou3BonHEIE OCHOBHBIX 37IeMEHTapHHIX QYHKIUH.

. TabnuIa TPOU3BOTHEIX.

. MucddepernupoBanrie CyMMbl, Pa3HOCTH, IPOU3BEE€HUS U YAaCTHOTO.

. TIpousBopHas CIOXKHON GYHKINH.

0.0uddepenuuan GyHKIUH.

= ©O© 0030 Ul kW

2 cemecTp
6. UnmeezpaavHoe ucuucaeHue
1. TlepBooGpa3Has.
. TeopeMbI 0 TIEPBOOOPA3HEIX.
. HeompenenenHLI#t nHTETPAN, €T0 OCHOBHEIE CBOMCTBA.
. YcroBue CyIecTBOBaHUSA.
. Tabnuila HEOIPEEeIeHHEIX HHTETPAsIOB. TabIMYHOe NHTETPUPOBAHNUE,
. 3aMeHa IlepeMeHHEIX B HEONIPeeJIeHHOM HHTerpae.
. ®opMysa UHTETPUPOBAHUS 110 YaCTAM.
. UnTerpupoBanue GyHKIUN, cOmepKaIuX KBaIpaTHHH TpeXYeH.
. TIpocTeiimue panroHanbHEIE APOOH U UX UHTETPUPOBAHUE.
10. Pa3noxeHue palroHanbHOM gpobu Ha MPOCTENIIINeE.
7. ®YyHKUUU HECKO/1bKUX NnepeMeHHbIX
1. OyHKUIUM MHOTHX IIEPEMEHHHIX U UX 00IaCTH ONpeneIeHus .
. TeomeTpuyecKas HHTEPIPETALUS 00/IaCTH ONPENENIeHNUS.
. Onpepenenye 1 BEIYUCIIEHNE IPENETIOB.
. TlousiITUE HENIPEePHBHOCTY QYHKIUY IBYX II€PEMEHHEIX.
. Touku pa3priBa QYHKINY OBYX IePEMEHHBIX.
. Iuddepenupoanrie GyHKIMY MHOTUX TEPEMEHHEBIX.
. Ompepenenye YaCTHHIX MPOU3BOAHKIX.
. TIpou3BopHbIE 110 HAMTPABNIEHUIO, TPAieHT QYHKLINHU.
. Oyuakuuu, puddepeHIIpyeMble B TOYKe U Ha MHOXKECTBE.
10. Ouddeperuuan GyHKINH.
8. KomnaexcHulll anaau3s
1. KomnnekcHble yuca.
2. V3o6paxkeHue KOMILJIEKCHOT'O YHCIIA.
3. ®opMHI 3amucy - anrebpanyeckasi, TPUTOHOMETPUYECKasi, T0Ka3aTenbHasl.
4. dopmyna Jumnepa.
5. [lelicTBUS Hafl KOMIUIEKCHBIMY YUCTIAMH.
6. [TOHSATHST OKPECTHOCTH, CBSI3HOTO MHOXKECTBa, 00TaCTH ¥ OOHOCBSI3HOHM 06/1acTH B KOMIIJIEKCHOH
TIJIOCKOCTH.
7. OyHKIIUS KOMIIJIEKCHOU ITlepeMeHHOH, ONpefeieHue.
8. OcHOBHBIE PYHKINY KOMIIJIEKCHOU ITI€PEMEHHOU.
9. Ilpenen v HEMPEPHIBHOCTL GYHKIUY KOMIIJIEKCHOTO ITEPEMEHHOTO.
10. TTpousBopHas v guddhepeHIIuPyeMOCTh QYHKIUYA KOMITTIEKCHOTO TePEMEHHOTO0.
9. MugpeperuuanvHovle ypasHeHU
1. Onpepenenue nuddepenimansHoro ypasHaenus ([IY). [Topsmok Y. Pemenue Y.
Y nmepBoro mopsinxa, obiree pelleHue, pelieHne 3agayu Ko,
TeopeMa CyIECTBOBAHUS U €OUHCTBEHHOCTH pemerus Y. Ocobrie pemenus 1Y,
IV mepBoro nopsiaka ¢ pa3gensaiuMUCS TepeMeHHBIMU.
OpuropopnHble 1V epBOTo NOpsigKa U IPUBOAAIINECS K OGHOPOTHBIM.
JluneniHble [1V epBoro nopsigka, ypaBHeHUs: bepHyinu.
Y mepBoro mopsigKa B MOMHHIX AuddepeHIranax.
YpaBuenus Jlarpanxa. YpaBHeHnus Knepo.
9. Tlonartue 1Y B 4aCTHBIX IPOU3BOIHBIX.
10.YV BTOpOTO MOpPsAMAKa, 00ulee pelleHue, pelleHue 3amadyu Komwu. TeopeMa CyIIeCTBOBAHUS M
€IUHCTBEHHOCTH PeIleHUs.

© 00 3O Uk Wi
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ITpumepHbiii nepeyeHs 3adau:
1 cemecmp
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1. PemmnTs cHUCTEMYy NMHEHHEIX ypaBHEHUM MeToAoM Kpamepa.

2. PemuTs cucTeMy THHEHHBIX ypaBHeHUN MeTooM ['ayca.

3. Pemuth cucTeMy TMHEVHBIX YPaBHEHUN MaTPUYHEIM METOOM.

4. BrimonHUTh onepauuu ¢ Mmatputiamu. Hatitu: 3B, 2A-3C.

5. Haiitu o6paTHyi0 MaTpHUILy.

2. BekTopHas anreopa

1. [laHHE TOYKY C KOOPHUHaTaMu. HaWTu OMUHY OTpe3Ka.

2. [TaHEI TOYKYU C KOOpAUHATaMU. HaliTu yroj Mexkny BeKTOpaMHu.

3. BrluuCnIuTh paccTosHWEe OT TOUKM K o IIOCKOCTH P, mpoxopmsdmied depe3 NPAMYIO

IepNeHAUKYIIpHO 3afaHHOX IJIOCKOCTH, 3amnucaTh ypaBHEHUS NePIeHOUKYJNsApa, ONyIIeHHOT0 Ha

IIJIOCKOCTD P 13 Touku K.

4. B tpeyronbHuke ABC paHE ypaBHEHUEe CTOPOHH AB u ypaBHeHUS ABYX BhICOT AN u BD. Hanucats
ypaBHeHUe Me[llaHbl, IPOBENEHHOY U3 BePIIKHE], IPOTUBOIEXalllel 3aJaHHO! CTOPOHE.

5. BepmuHE TpeyroibHUKa HaXOOATCSA B 3aJaHHBIX ToYyKax. HaWtu pnmunHy AB, yron A, ypaBHeHUs BceX
NIPSIMBIX.

3. AHauTHYECKasi TeOMeTpHus

1. IlpuBecTu ypaBHEHNE KPMBOU K KQHOHUYECKOMY BULY U IOCTPOUTE JIMHUIO.

2. OnpenenuTh TUI KPUBOU U HAUTH ee XapaKTePUCTUKH.

3. Oauwl Tpu Touku. HaliTu TOUKy epeceyeHne BEICOTH U MeJUaHEL.

4. Nausl Tpu Touku. HaliTu ypaBHEHUe BEICOTH, ypaBHEHNE MeJUAHEL.

5. [ausl Tpu Touku. HaliT yron MexXny NpSMBIMU, ypaBHEHUE BEICOTHL.

4. BBeeHHue B MaTeMaTHYeCKHH aHA/IN3 PYHKIUH OTHOH NepeMeHHOH

1. Beraucnute mpegensl.

2. BeruuciauTe mpepesnsl ¢ IOMOIIBIO TpaBuiia JlonuTtas.

3. UccnenoBaTh Ha HEIPEPEIBHOCTH QYHKIIUYN

4. HccnenoBaTh Ha HENIPEPHIBHOCTL (PYHKIWU.

5. [TocTpocTh acCUMNITOTY K I'paduKy GyHKIUH.

5. IuddepennuannHoe HCYHCTeHHe QYHKIMH OTHOH IepeMeHHOo!

1. Ha¥iTy mpou3BOgHYI0 GYHKIIUH.

2. IIpoBecTu mONIHOE UCCIenoBaHue QYHKINY U IIOCTPOUTD ee rpaduk.

3. HaiiTu mpoMeXyTKHd MOHOTOHHOCTH (DYHKILIUH.

4. HaliTu TIPOMEXYTKU BHITYKIIOCTH (PYHKLIUH.

5. Haiitu accunToThl K rpaduxy GyHKIUN.

2 cemecmp
6. DYyHKIMY HECKOJIBKUX IIePeMeHHBIX
1. Haiitu u mocTpouTh 0671acTh onpeneyeHuss GYHKIUN [BYX IepPeMeHHbIX.
2. WccnenoBath Ha 9KCTpeMyM QYHKIHUIO.
3. UccnenoBath Ha 9KCTpeMyM QyHKINIO Ha 3alaHHOM MHOXKECTBE.
4. 3apaHbl GyHKIUS, TOYKA ¥ BeKTOp . HaliTu 4YacTHEIE IPOM3BOLNHLIE, I'PafueHT GYHKIUU B TOUKe A.
5. [JlaHa QyHKIWMS ¥ OBe TOUKHU. BEIYHCIUTH NPUOIMKEHHOE 3HAUEHNEe (DYHKIMY B OOHOM U3 TOYEK.
7. UHTETpaibHOE HCYHCTIeHHEe (DYHKIIUH OTHOM NMepeMeHHOM
1. HaliT; HeonpeneNeHHbIE NHTEIDAJIEL.
2. [IpounTterpupoBaTh OpOOH.
3. Halitu onpe[ieHHBINA HHTETrpall.
4. Haiit HecoOCTBEHHBIN HHTETPal.
5. Haiitu nmomags GUrypsl, orpaHudYeHHON THHUSAMU
8. KoMIjIeKCHBIe YHCiIa
1. HaiiTu Bce 3HaYeHUS KOPHS.
2. IIpencraBuTh B anrebpandeckoit HopMe KOMIJIEKCHEIE YHCTIA.
3. [IpencTaBuTh B TPUTOHOMETPUYECKOH (hOpME KOMIIJIEKCHEIE YHCIa.
4. BEINONHUTD [NefCTBUSA C KOMILIEKCHEIMU YUCJIaMHU.
5. PemmTe ypaBHEHHUE.
9. DuddepeHnnanbHble ypaBHEHHUS
1. Hatitu pemenne nuddepeHianbHOro ypaBHeHHS.
2. HaiiTu pelneHue TUHENHOTO YPaBHEHUS.
3. Haiitu 4yacTHOe peleHue nuddepeHInaNbHOT0 YpaBHEHUS.
4. HaﬁTH pelleHne ypaBHEHUs BepHynJm
U pelleHne OGHOPOLHOTO YDaBHE

5. H
Hpnmepm,m nepe4eHb TeCTOBb MIm |”| | | ‘l I||
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1 cemecmp

1. IuneitHas aareopa

1. CucTtema MUHEUHBIX ypaBHEHUY HA3bIBA€TCSI COBMECTHOM, €CIIH:

- K03GGUIIMEHTH TPAaBOM YaCTU PaBHEI HYJIIO;

- CUCTEeMa UMeeT MHOXKECTBO pPelleHuH;

- CHCTeMa MMeeT XOTs OBl OHO pelleHue;

- OIlpefesuTeNb, COCTABIeHHbIM U3 K09 PULMeHTOB IPU HEM3BECTHHIX HE PaBeH HYJIIO.

2. CucreMa TMHENHBIX ypaBHEHU! Ha3BIBAETCS HECOBMECTHOH, €CIIH:

- K03GbGUIMeHTE IPaBOM YaCTU PaBHEL HYJIIO;

- CuCTeMa UMeeT OOHO pelleHue;

- cucTreMa He UMeeT PelleHus;

- K03GhGUIIMEHTR! TPaBOM YaCTU PABHEI HYJTIO.

3. CucreMa MUHEMHBIX ypaBHEHUU Ha3bIBAa€TCS OMHOPOIHOM, €CIIH:

- K03GbGUIIMEHTH TPaBoOM YacTH PaBHEI HYJIIO;

- CUCTeMa He UMeeT pPelIeHus;

- K03GbGUIMEeHTE TPaBOM 4aCTH HE PaBHEL HYJIIO;

- CHCTeMa UMeeT XOTs OBl OHO pPEIleHue.

4. CucTteMa n IMHENHEIX YpPaBHEHUN C I HeU3BECTHEIMY, UMeEeT eJUHCTBEHHOE PelleHue, eCu:

- Bce cBoGonHEBIE K03(DDUITMEHTH PAaBHEI HYIIIO;

- OMpeneuTeNTb, COCTABIEHHbIH U3 K03()QULIMEHTOB ITpU HEM3BECTHEIX paBeH 0;

- K03GbGUIIMEHTE! TPY HEU3BECTHHIX- MIPOTIOPIIMOHATBHEL;

- OIpefeuTeNb, COCTABIeHHbIN U3 K09()PUIMEeHTOB IPU HEM3BECTHHIX HE PaBEH HYJIIO.

5. OpgHOpOpmHAas cucTeMa IMHEUWHEIX YPaBHEHUU BCETHA UMEET:

- MHOXECTBO PEINeHNH;

- OOHO pelleHue;

- He UMeeT pelleHus;

- TPU peLIeHus.

6. OmpepenuTeNb N-0T0 MOPSIAKA PaBeH:

- CyMMe BCeX 3JIEMEHTOB OIIPEIeTUTENS;

- TIPOM3BEIEHHUIO 37IEMEHTOB Ha AUaroHasy;

- CyMMe NTPOM3BENEHUH 3JIEMEHTOB CTPOKH Ha WX anrebpandeckoe JOMOTHEHHE;

- CyMMe Bcex anreOpandecKux HOTOTHEHWH,

7. OnpenmenuTenb He U3MEHUTCS, €CTIU:

- IIepecTaBUThH JBe CTPOKU MeCTaMy;

- YMHOXKUTH CTPOKY OIIPEfeIUTeNs Ha KaKoe-TO YUCTIO;

- K 97IeMeHTaM OJHOU CTPOKHU MPubGaBUTh COOTBETCTBYIOIIUE 3JIEMEHTHI IPYTOX CTPOKHY;

- 3JIEMEHTHI OIHOTO CTOJI01Ia YMHOXHUTb HA COOTBETCTBYIOIINE 3JIEMEHTH! IPYroro CTONOIIA.

8. Kakue onepauuu MOXKHO IPOBECTH HaJ MaTpunamMu A u B, ecnu A umeeT pa3MepPHOCTh 2 CTPOKH 1 3
cTonb1a, a B - 3 cTpoku u 2 cTonbIA:

- TOJIBKO YMHOXK€EHUE;

- CJIOX€eHUe U YMHOXEHUE;

- TOJIBKO CJIOKEHUE;

- YMHOXeHUe Ha 4YHCIIO U CII0KeHUe.

9. Korga MOXHO HaiiTu Mpou3BefeHne MaTpull A u B, ecu A ©MeeT N-CTPOK ¥ M-CTOJNIOIIOB, @ MAaTPHUIA
B umeeT K-CTpoK u r-cTONOIOB:

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

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

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

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

10. Ilycts E- equHUYHASA MaTpULa, TOTAa:

- npu ymHOoxkeHuu E Ha MaTpuiy A, Oymet Marpuua A;

- mpu ymHoxkeHuu E Ha moboe yucno, 6ymet maTpuna E;

- pu cnoxenud E ¢ maTputei A, 6ymet MaTpula A;

- CTpOKa MaTpuisl E COCTOUT U3 eAUHHULI.

2. BekTopHasi aareopa

1. [IBa BeKTOpa paBHE €CNIA

- PaBHHI OJINHEL BEKTOPOB;

- COBIIQlalOT HAIIPABJIEHUS;

- COBIIafiaeT AJIMHA U HalpaBleHUs

2. [IBa BeKTOpA mapasijiesibHbe onnﬂlmlm"’ |7|||
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- KOMITJITaHAPHLIMH;

- KOJITMHEapHBIMU;

- PaBHBIMH.

3. Tpu BekTOpa mapaienbHble OMHON IIJIOCKOCTU Ha3bIBAIOTCS

- KOMITJITaHAPHBIMH;

- KOJITMHEapHBIMU;

- THHEWHO HEe3aBUCHUMBIMHU.

4. InvHHA OJHOTO BEKTOPA PaBHAa 4, APyroro 5 u yroy MexXay BeKTopamu paBeH 120° Torma cKamspHOe
TIPOU3BeIeHNe PABHO

-10;

--10;

- 0.

5. Tpu BekTOpa 06pa3yioT 6a3uc B TPEXMEPHOM ITPOCTPAHCTBE, ECITH OHU

- KOMIIJIaHaPHBI;

- He KOMIIJIaHAPHBI;

- KOJITMHEAPHEI;

- HE KOJITMHEAPHEL.

6. [IBa BekTOpa 006pa3yioT 6a3uc B ABYXMEPHOM IIPOCTPAHCTBE, €CJIU OHU

- KOMITJITaHaPHBI;

- He KOMITJITAHaPHBI;

- KOJITMHEapHBI;

- He KOJITMHEapHEL.

7. 3agaHo Tpu BekTopa ¢ kKoopmuHaTamu {1;2;3}, {3;4;2} u {2;3;5} Torma X cMeIlIaHHOE
TIpOU3BeieHNe PABHO

-5;

-5,

- 6;

--8.

8. CkamnsipHOe npou3BefeHre BeKTopoB {3;4;2} u {2;3;-5} paBHO

-7,

-8;

-9.

9. Mopynb BEKTOPHOTO IIPOM3BeNeHus BEKTOPoB {4;2;3} u {5;4;3} paBeH

-9;

-10;

-11;

- 8.

10. ITapannenorpaMMm IIOCTPOEH Ha BEKTOPaX UMEIOIIUX AJIMHEL 6 ¥ 3, yTOJl MeXOy 9TUMHU BeKTOpaMu
pasen 30°. Torga moImanab IapasiaeaorpaMMa paBHa

-18;

-9;

-12.

3. AHaTMTHYECKasi TeOMeTPHUsI

1. B o6mem ypaBHEHUHU MIIOCKOCTH K03 duumentr A, B, C onpeensioT KOOPAUHATHL...

- TOYKY, IIPUHA/JIeXKAaIIeH II0CKOCTH;

- BEKTOpA, JIeKAallero B IJIOCKOCTH;

- BEKTOpA, NIePIeHAUKYIAPHOTO IIOCKOCTH.

2. Ecnu mBe MI0CKOCTH NMEPNEeHAUKYISPHH, TO ... IPOU3BEeieHNEe WX HOPMAJIbHEIX BEKTOPOB PaBHO
HYJIIO.

- CMEIIIaHHOE;

- BEKTOPHOE;

- CKaJIsIpHOe.

3. YrnoBrie K03 GOUIUEHTH TapaieIbHbIX TPSIMBIX ...

- PaBHHI;

- IPOTHBOIIOJNIOXKHEI 110 3HAKY;

- 0OpaTHEI 0 BeTUYKHE.

4. OpHa U3 MOJISIPHBIX KOOPAUHAT TOUKU OMPEMEISIeTCs €€ PAaCCTOSHUEM [I0...

- ocu abcItucc;

- OCH OpMIMHAT;

1651615509
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5. Ecnu TodKa JIeXKUT Ha OCU OPHUHAT B BepXHeU MOIYIIJIOCKOCTH, TO OFHA U3 €€ IOJIIPHEIX KOOPOUHAT
paBHa...

- HyJIO;

- eOUHUIIE;

- IeBSIHOCTO I'pafycaM.

6. Ecnu B 00111eM ypaBHEHUY IIJIOCKOCTH CBOOOMHEIM YIEH PaBeH HYJIIO, TO INIOCKOCTD ...

- IPOXOMHUT Yepe3 Hayasio KOOPAKHAT;

- TTapaJyIeIbHa OCH abCImCC;

- TapansenbHa OCU OpPAUHAT.

7. HopManbHbIM BEKTOD IIJIOCKOCTH 2X+Yy-152=0 uMeeT KOOPIUHATEHL. ..

9. Pacctosuue mexny Toukamu B(-3; -4) u D(6; 8) paBHoO...:

- 15;

- 5;

-11.

10. Koopnunata X, Touku A(x,; 1; 7), mpuHagiexaliei naocKocTu 5x+y-z+1=0, paBHa...:
-1;

-1

- 0.

4. BeeieHHe B MaTeMaTHYeCKHUH aHAIH3 PYHKIUH OTHOH epeMeHHOH
1.®0yukuusg y=In(2x-3) uMeeT HyIb B TOYKE

-x =1,5;

-x=0;

-x=2.

2. Oyuknus y=(3x-6)/(2x-1) umeeT HyNIb B TOUKE

-x =1;

-x=0;

-x=2.

3. I'paduk byukus y=In(2x-3) uMeeT BePTUKAJIbHYIO aCUMIITOTY C YpaBHEHUEM
-X =2;

-x=1;

-x=1,5.

4. I'paduk pyukuuu y=(3x-6)/(2x-1) nMeeT ropr30HTAIBHYIO aCUMITOTY C YPaBHEHUEM
-y=1;

-y=-0,5;

-y=1,5.

5. 'padux dyukimu y=(3x-6)/(2x-1) ©MeeT BepTUKaIbHYIO aCUMIITOTY C ypaBHEHUEM
-x=1;

-x=-0,5;

-x=0,5.

6. [IpousBonHas GyHKIMHT y=(3x-6)/(2x-1)

- IOJIOXKUTEJIbHAT

- OTpHUllaTeNbHas

- 3HaKOIlepeMeHHas

7. Tpou3BogHast GyHKIMY y=2e*** uMeeT BUL

_ zex+2/3;

_ 2.esx+2;

_ 6.63x+2.

8. ITpousBogHast GyHKIUHU y=-2€>* B Touke x=0 paBHa

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

-x =1;

-x=0;

-x=2.

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

-1;

-0;

- 2.

5. IuddepeninuanbHoe HCUncTeHHe QPYHKIIUHA OJHOM NepeMeHHOH

1. B yem cocTouT HpU3UIECKUN CMEICT IIPOU3BOOHON HYHKIINY OGHOU IIepeMeHHOuU?
- IOKAQ3HIBAET CKOPOCTh U3MEHEeHUS QYHKINY B TaHHOU TOUKE;

- IOKA3bIBAET TPAeKTOPUIO OBUXKEHUS NaHHOM TOUKY;

- IIOKa3bIBaeT IlepeMellleHNe NaHHOM TOYKHU.

2. B 4eM cOCTOUT TeOMEeTPUYECKUN CMBICTT IIPOM3BOOHON QYHKIIMY OOHON IIepeMeHHOMU?
- IPOM3BOJHAS paBHA YTII0BOMY K03 DULMEeHTY KacaTelbHOU K Tpaduky GyHKIUY;
- TPOM3BOJHAS pPaBHA 3HAYEHHUIO MAaKCUMyMa QYHKIIIH;

- IPOX3BOJHAS TOKA3LIBaeT TOUKY IlepecedeHnd rpaduka Gyrakuuu ¢ ocbio OX.
3. YrnoBou k03¢ duImeHT KacaTelbHOHU K rpaduKy GyHKINY y=Inx B TOYKe X=2 paBeH
-1

-0,5;

-e.

4. HaiiTu TIepByI0 TPOU3BOAHYI0 GYHKIIUHE y=X>SinX

- 2x+C0sX;

- 2Xsinx+x%cosx;

- 2XCOSX.

5. IlpousBogHast pyHkuuu y = (2x-1)* 8 Touke M(0; -1) paBHa

- (-1);

-10;

- 6.

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

- 30;

- 45;

- 60.

7. YuCN0 9KCTPEeMyMOB GYHKIMHU y=x-2x*+1 paBHO

-1

-0.

8. DKCTpeMyMHbI QYHKINY y=3X-X>

- TOJIBKO OTPHUATENbHEIE;

- TOJIBKO II0JIOKUTEJIbHEIE;

- Pa3HBIX 3HAKOB.

9. Oyukiwms y=1-x° UMeeT TOYKY meperuba Ipu X PaBHOM

’

1 .
0;
-1).

. Haumensiee 3nauenye GyHEKIME y=x’e™ Ha otpeske [-1; 1] paBHO
1
0

10

’

’

(
- (-2).

2 cemecmp

6. DYyHKIMY HECKOJIBKUX IIepeMeHHBIX

1. YTo Ha3bIBaEeTCI MHTETPUPOBAHUEM?

- oIlepaIysl Hax0XeHusl HHTerpana;

- mpeoOpa30BaHye BEIPAXKEHUS C HHTErPalaMy;

- oTlepalus Hax0XOeHUs IIPOU3BOSHOM;

- Ipefe IpupalieHus GyHKIUY K IPUPAIeHNI0 €€ apTyMeHTa.

2. MHOXKecTBO epBO0OPA3HEIX I JaHHOU GyHKIuY f(X) Ha3kBaeTCH. ..
- QyHKIMEH;

- HEOIIpeleJIeHHEIM UHTETPajioM; |Im ||
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- IOCTOSTHHBIM MHOXKHUTEJIEM;

- YaCTHOM IPOU3BOLHOM.

3. Onepalusl HaX0XAeHUS HeOolIpeleleHHOr0 HHTerpasa Ha3kBaeTcs. .

- muddepeHIITPOBaHNEM QYHKINY;

- mpeoOpa3oBaHueM GYHKIINY;

- UHTeTpUpOBaHueM QYHKINY;

- HET BEPHOTO OTBETa.

4. [Ipou3BogHas OT HEONIPEEeIEeHHOT0 HHTerpala paBHa...

- DOOBIHTErpaIbHON QYHKINY;

- IOCTOSTHHOM WHTETPUPOBAHUS;

- IEPEeMeHHON UHTEerPUPOBAHUS;

- mo60oit GyHKIUH.

5. HeompepeneHHEIN HHTeTpal OT anrebpandeckol CyMMbl IBYX UM HECKOJIbKUX GYHKIUE paBeH. ..

- IPOU3BEJIEHUI0 HHTETPAJIOB 3TUX QYHKIINIM;

- Pa3HOCTHU 3TUX QYHKIHH;

- anredpanvecKoy CyMMe UX WHTETPAJIOB;

- UHTEeTpajly YaCTHOTO 3TUX (PYHKIUU.

6. YeMy paBeH HeOIpefie/IeHHEIN UHTerpal oT 1 (eguHUIL)?

-x+C;

-0;

-1+4GC;

- const C.

7. YeMy paBeH HeOIpefeleHHEIN HHTerpan sin(x)?

- - cos(x)+C;

- cos(x)+C;

- tg(x)+C;

- arcsin(x)+C.

8.C momompio, KaKoi GOpMyJibl, B OCHOBHOM, PEIIAlTCA 3afaHus 110 HaX0XKIEeHUI0 OIPeNeIeHHOTO
WHTerpana:

- hopmynel PuMaHa;

- hopmynel Komry;

- UCTIONB3ys GopMyITE Tpeobpa30BaHus HHTETPAIA

- dopmyner HeioToHa - Jle#OHMIA.

9. Ilpu mepeMeHe MeCTaM{ BEePXHETO ¥ HUXHEr0 IpefejioB UHTETPUDPOBAHUS OIpefeleHHEN
WHTerparl...

- OCTaeTCs NPeXHUM

- MeHsleT 3HaK

- yBETIMUUBaeTCs B IBa pa3a

- PaBeH HYIII0

10. OnpeneneHHEIN UHTET DA UCIIOIB3YETCS IIPU BEUUCIIEHUH. ..

- mIomafey mIocKux Guryp

- 00bEMOB TEJI BpalleHHUs

- IPOUOEHHOT0 IyTH

- BCeX IIepeUUCIeHHEIX 3JIEMEHTOB

7. AHTerpasbHoe ucuucieHue GpyHKIUHM OTHOH IepeMeHHOH

1. O6nacTsio onpeneneHust GyHKIUU OBYX IePEeMeHHEIX Z={(X,y) Ha3EIBAETCS?

- Bcst KoopauHaTHAS IIIOCKOCTE X0Y;

- 3aKOH, II0 KOTOPOMY Kax[oi Ilape 3Ha4eHuM (X,y) COOTBETCTBYeT 3HaUeHUe 3aBUCUMOU ITepeMeHHOM;

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

2. CKOJIBKO IIepeMeHHEIX B QyHKUIKY u=sin (x) +cos (2y)-z?

’

’

SN

3. I'paduxkom QyHKLIUYU ABYX IIEPEMEHHBIX SBIISIETCS?

- TUHUS;

- IIOBEPXHOCTb.

4. YacTHOU NPOU3BOAHON QYHKIIMY HECKOJIbKUX IIepeMEHHEIX HAa3bIBAETCS ?
- IPOX3BOJHAS OT YaCTHOTO apryMeHTa

HKLIVH;
- TPOM3BOJHAS OT TPOU3BEIEHUS a'llm <|| ﬁymm
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- IPOU3BOJHAS OT jlorapudMa 4acTHOI'0 apryMeHTOB GYHKINY;

- IPOU3BOJHAS OT (PYHKIUY IIPU YCJIOBUY, YTO BCE apTyMEHTH KPOMe OBHOI'0 OCTAI0TCS TOCTOSHHEIMH.
5. IIpon3BOHOM BTOPOTO NOPSigKa Ha3kIBAETCS?

- KBaipaT MMPOM3BOMHON IIEPBOTO MOPSAIKA;

- MPOM3BOJHAS OT TPOU3BOMHOM TIEPBOTO MOPSIOKA;

- KOpeHb KBaIpaTHHIM OT IPOM3BOJHOM ITEPBOT0 IOPSKA;

- mepBooOpa3Hast MPOU3BOTHOM IIEPBOTO MOPSAKA.

6. [TonubiM guddepeHnranoM QyHKINYA HeCKOJIbKIX IIePEMEHHEIX Ha3bIBAETCS?

- TJIaBHAA IMHeNHasd 4acTh IpUpalle s GyHKIUY IpY U3MeHeHUU JlorapudMa OOHOTO U3 apryMeHTOB;
- T/IaBHAA TMHeNHasd 4acTh IpupalieHus GyHKIUY IpY U3MEHEeHUN BCeX apryMeHTOB;

- mpupalenus: GyHKIUN TPU U3MEHEHUH BCEX apIyMEHTOB;

- TTaBHAs NMUHeWHas 4acCTh IpUpalleHus GYHKIMY IPY U3MEHEeHUH JTIorapu@ma BCEX apTryMeHTOB.
7. ToukH”, B KOTOPEIX BCE YaCTHHIE TPOM3BOMHbLIE PABHEI HY/II0, HA3hIBAIOTCS?

- CTallMOHAPHBIMUY;

- MAKCUMYMOM GYHKIIUHU;

- MUHUMYMOM (QYHKIUU.

8. 3HaueHue QyHKIIUU OBYX IIepeMeHHEIX Z=2X-y+15 B Touke A(-2,1) paBHO?

-10;

-11;

-12;

-13.

9. OyHKIUS HECKOJIbKHMX IIEPEMEHHEIX SIBJsAETCSA AubdepeHIrpyeMon, eciu?

- CyILIEeCTBYeT IOIHOe TIpupalieHue QyHKIIY;

- CyILIecTByeT NOonHEM guddepennuan GyHKuuy;

- YaCTHas [IPOU3BONHAS 110 ONHOM U3 IePeMEeHHEIX paBHa HYJIIO;

- YaCTHas [IPOU3BONHAS 10 ONHOU U3 IePeMeHHEIX He CYIIeCTBYeT.

10. YpaBHeHMe KacaTeIbHOU MI0CKOCTH B TOuKe M(1,-1) k moBepxHOCTH Z=yIn(X)
-x+2=0;

-x+z=1;

- X+y=0;

-x+y=1.

8. KoMmniekcHbIe 4uCIa

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

-x=4; y=6;

-x=6; y=4.

2. YacTHOe OT feneHnsI KOMIJIEKCHOTO Yucia z=4+1 Ha KOMIJIEKCHOE Yuclio z=1+i paBHO:
- 2=3/2+5/2i;

- z= 5-2i;

- 5/2-3/2i.

3. [Ipou3BeneHNe KOMILIEKCHEIX unces z=3+2i u z=1+Dbi paBHo:

-z= 5+2i;

- 7z=3-4i;

- z=-7T+17i.

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

-4,

- 5.

5. Mopynb KOMIIJIEKCHOTO YKCia z=2i paBeH:
-3;

-2i;

-2.

6. ApryMeHT KOMIIJIEKCHOTO YKCJia Z = 5i paBeH:
- 45 rpapmycos;

- 180 rpanycos;

- 90 rpagmycos.

7. APTYMeHT KOMITJIEKCHOTO 4KCla Z = -1+i paBeH:
- 45 rpapmycos;

- (-45) rpagycos;
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8. Kommnekcroe uucnio z=4exp(180°i) B anrebpandeckoit Gpopme uMeeT BU:

-z=4;

-7=8;

-z=-4.

9. Komnnexcuoe uucno z=2exp(90°i) B anrebpandeckoit hopme UMeeT BUI:
2

- (-2);

- 2i.

10. Kopuu ypaBHeHuq z*z-82+20=0 Ha MHOXXeCTBe KOMIIJIEKCHEIX YHCEJI PaBHHL:
-242i, 2-2i;

-444i, 4-4i;

-442i, 4-2i

9. DuddepeHunanbHble ypaBHEHHUSI
1. DuddepeHrimanbHOEe ypaBHEeHNE [IEPBOT0 IOPsIAKa UMeeT BUL:
F(X Y,Y")=0,
Fxyy ) ;
F(x,y)=0
F(xyy )— .
2. Cpe;m pereHu# nubbepeHINanbHOro ypaBHeHus y -5y +6y=0 HeT QyHKIUU
- y=exp{2x};
- y=exp{3x};
- y=exp{4x};
- y=exp{2x}+exp{3y}.
3. Kakoe ypaBHeHue siBnseTcsa guddepeHIanbHEIM YpaBHEHUEM C Pa3feIioIMUCs TIepeMEeHHbBIMU?
- (x+y)dx+ydy=0;
- xydx-ydy=0;
- ydx+(y-x)dy=0;
- (x+y)dx-(y-x)dy=0.
4. Kakasg QyHKUUS ABIsSeTCS pelierneM nuddepeHimanbHOro ypaBHeHus y'+yctgx-2cosx=0?
- y=sinx;
- y=CO0SX;
- y=tgx;
- y=ctgx.
5. IIpaBas yacTs guddepeHINanbHOr0 YpaBHEeHN IIepBoro nopsaaka y' =f(x,y) 3agaer:
- HAIlpBJIEHUEe HOPMaJH K 3TOU KPUBOU;
- HalIpBJIEHHE KacaTeNIbHOM K 3TOM KPHUBOK;
- HapaBJleHWe [TOOJHOPMAIU K 9TON KPUBOH;
- HallpaB/lIeHWe U30K/IWHEL K 9TOW KPUBOH.
6. TeopeMa CyIIeCcTBOBaHUS ¥ €JUHCTBEHHOCTH pelleHUs guddepeHInanbHO ypaBHEHUS IIEPBOTO
TIOpSIKa, YOOBIETBOPSIONIET0 HayaJlbHOMY YCJIOBUIO HAa3bIBAETCS:
- TTeopeMoy JlarpaHxka;
- Teopemout Koru;
- Teopemoyt PepMma;
- TeopeMoit JIenOHUIIA.
7. MHOXeCTBO BCeX TOYEK IIJIOCKOCTH, B KOTOPHIX II0JIe UMeeT OOHO HalpaBlieHWe Ha3kBaeTC:
- UHTETpaJIbHOU KPUBOK;
- oubdepeHIaTbHOM KPUBOK;
- U30KJINHOH;
- O0IIUM peIleHnueM.
8. [Ina nuddepermanbHOro ypaBHeHUs IepBoro nopsapka y'=f(x,y) ypaBHeHNe U30KIUHE UMeeT BUL;:
- y=cost;
- f(x,y)=cost;
- y'=cost;
- Xx=cost.
9. Kakoe ypaBHeHUE SBISE€TCS OGHOPOTHEIM AubdepeHIanbHbBIM ypaBHEHuEM?
- (x+y)dx+ydy=0;
- xydx-ydy=0;
- ydx+dy=0;
- (x+y)dx-dy=0.

10. Onga pgnuHelHOTO nH(b(beHlI»lmm'”ammH[IWHﬂ BTOpPOTO mopsAnaka y -5y +6y=0
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XapakKTepUuCTu4eCkKoe ypaBHEHHE KHMEET 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 oneHUBaHUSI HeynosneTBopuTensHO YooBneTBOPUTENHHO Xopo11o OTIUYHO
He 3auTeHo 3auTeHo

5.2.2 OneHoYHbIe CPeICTBA IIPH MPOMEXKYTOYHOH aTTeCTalluy

1 cemecTp

®opMO IPOMEXKYTOYHOU aTTeCTallud SBNSETCA 3K3aMeH, B IIPOIecCe KOTOPOTO OLEHUBAKTCS
pe3ynbTaThl 00y4YeHUS MO AUCIHUIIMHE M COOTHOCSATCS C YCTAaHOBJIEHHHIMHM B pabouyed mporpamme
WHOWKATOPaAMU [OCTHUXEHUS KOMIeTeHIu#. MHCTPYMEHTOM H3MepeHHUs pPe3ylIbTaToB 0OyYeHUs Mo
OUCLHUIIINHE SBIISIETCS YCTHEIM OTBET 00yYaloIIerocs Ha 2 TeOPETUYECKUX BOMPOCA, BHIOPAHHBIX CIydYalHBIM
ob6pa3oM u (MyIK) pelieHre Tpex 3amay u (Wiau) oTBeT Ha 20 TeCTOBLIX 3aJaHUH.
Ompoc MOXKeT IPOBOAUTHCS B MUCbMEHHOM U (MJIM) YCTHOM, U (MIK) 371eKTPOHHOM dopMe (2 Bompoca).

Kputepuu ouenuBanus:

- 85-100 6anmoB - Ip¥ MPABUIBHOM ¥ IIOJTHOM OTBETE Ha BCE BOIPOCHI;

- 65-84 6amnoB - mpu NpPaBUILHOM U IIOJTHOM OTBETE Ha OOUH M3 BOIPOCOB U IPABUIBHOM, HO HE
TIOJTHOM OTBETE Ha APYTOM U3 BOIIPOCOB;

- 25-64 6anyoB - mMpu IIPABUIHHOM U HEIIOJTHOM OTBETE TOJIHKO Ha OfUH U3 BOTIPOCOB;

- 0-24 6amnnoB - IpU OTCYTCTBUY MPABUIBHEIX OTBETOB HA BOIIPOCHL.

3amayu MOTYT OHITh TPECTABIEHH B MUCEMEHHOMN MO0 B 3JIEKTPOHHOU GopMe (TpH 3afgayu).

Kputepuu ouenuBanus:

- 85-100 GanmoB - Ipu MPaBUILHOM ¥ IIOJTHOM PEIIeHUH BCeX 3amay;

- 65-84 0annoB - IpU PABUIBHOM ¥ IIOJIHOM PEIIEHWH ABYX 3afad ¥ MPaABUJILHOM, HO HE HMOJHOM
pellieHny TpeThel 3aJaydy;

- B Ipouux ciy4asx - 0-64 6anmna.

TecTupoBaHMe MOXKET MPOXOOUThH MUCEMEHHO MO0 B 3MeKTpoHHOM GopMe (20 TeCTOBHIX BOITPOCOB). 3a
KaX bl TPaBUIBHO HAHHKIM 0TBET 00YJaIOIIUICs MoayYaeT 5 Oaos.

IIpumepHblil nepeueHb 80NPOCO8 K IK3AMEHY:

. OmpepnenuTeny BTOPOTO U TPETHETO MOPSAKA, UX CBOMCTBA.

. AnrebpandecKkoe JOMOJTHEHUE K 3JIEMEHTY MaTPHUIIHL.

. ®opmynel Kpamepa A7st pelreHust CUCTEM JTIMHEWHHIX anrebpandeckux ypaBHEHUH.

. YcroBue cyIiiecTBOBaHUST €IMHCTBEHHOTO PEIIeHUST CUCTEMEI YpaBHeHM 1Mo MeTony Kpamepa.
. OmpepeneHre MaTPULILI, 3JIEMEHT MATPULIBI, PA3MEPHOCTh MATPHIIHL.

. Buper Mmatpu1l (TpeyronbHas, OUaroHajibHasi, eqUHUYHAsS MaTpHIa).

. [lelicTBUSA Haf MaTPUIAMU: CII0OXKEHNE MaTPHIL.

. HelicTBUS Hap MaTpUIlaMU: YMHOXKEHNE MaTPULLL Ha YUCIIO.

. HelicTBuUS Hap MaTpUIlaMU: YMHOXKEHNE MaTPHUII.

. Ompepnenenue 06paTHOM MATPHITH], CBOMCTBA.

O W OO JO0 Ui WN -

—_

ITpumepHblii nepeyeHb 3a0ay K IK3aMeHY:

1. Pemmuts cucTeMy TUHENHEIX ypaBHeHUHN MeTogoM Kpamepa.

2. [TaHBl TOYKYU C KOOpAMHATAMU. Ha¥lTu yrona Mexay BEKTOPaMH.

3. [ansl Tpu ToOUYKU. HaliTh TOYKY IepecedyeHre BEICOTH U MeIHaHHhI.
4. WccrnenoBaTh Ha HEMPEPHIBHOCTL QYHKLIKHU.

5. Haiitu accunToThl K rpaduxy QyHKIUH.

ITpumepHhblii nepeyeHb mecmoewvix 3adaHuli:

1. CucreMa NMHEWHHIX YpPaBHEHUN Ha3bIB . :
- K03(UIMEeHTH IPaBOX YacCTH P ifmfﬂ‘mlnm ﬂ
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- CUCTeMa UMeeT OOHO pelleHue;
- CucTeMa He UMeeT PelleHus;
- K03(UIMEeHTH IPaBOY YaCTH PaBHEL HYIIIO.
2. OmpepenuTenb N-0ro IOPsAKa paBeH:
- CyMMe BCeX 3JIEMEHTOB OIIPefleNIUTeNs;
- TIPOU3BENEHUIO 37IEMEHTOB Ha [JUaroHay;
- CyMMe NIPDOM3BEIEHUN 3JIEMEHTOB CTPOKY HA UX anredpandeckoe NOIOJIHEHNE;
- CyMMe Bcex anreOpandecKux HOTOTHEHWH,
3. [IBa BeKTOpa paBHHI €CITU
- PaBHEI OJIMHBI BEKTOPOB;
- COBIIQalOT HAIIPaBJIEHUS;
- COBIIAZIAET INMHA U HAllpaBIeHUs.
4. [InMHHA O[HOT0 BEKTOPa paBHa 4, OPYroro 5 u yron MexXny BeKTopaMmu paseH 120° Torga ckangpHoe
IIpou3BefieHNe PaBHO
-10;
--10;
- 0.
5. CkansipHoe npou3BefieHue BeKTopoB {3;4;2} u {2;3;-5} paBHO

6. Ecru Be IIOCKOCTH IEPIeHIUKYIAPHEL, TO ... IPOK3BEeHNe X HOPMaJIbHEIX BEKTOPOB PABHO HYJIIO.
- CMEIIaHHOE;
- BEKTODHOE;
- CKaJIIpHOeE.
7. IlpousBogHas GyHKIUE y=26€**? UMeeT BUL
_ ex+2;
_ 2.ex+2;
- 4.ex+2.
8. OyHKIMS y=3%x*-6X+1 UMEeT MUHUMYM B TOUKE
-x =1;
-x=0;
-x=2.
9. Yrnoso# ko dunueHT KacaTenbHOU K rpaduKy GYHKINH y=InX B TOYKE X=2 paBeH
-1
-0,5;
-e.
10. HaumeHbIee 3HaueHue GyHKIUHN y=Xx"€™ Ha oTpe3ke [-1; 1] paBHO
-1;
-0;
- (-2).

2 ceMecTp

dopMoit TPOMEXKYTOUHOM aTTECTAllUM SIBJSIETCS 3a4YeT, B MPOIECCe KOTOPOTO OIEHUBAIOTCS
pe3ynbTaThl 00yUeHUS MO AUCHUIIMHE M COOTHOCSATCS C YCTAaHOBJIEHHHIMU B pabouyed mporpamme
HHAMKATOPAMM [OOCTHUXEHHS KOMIEeTeHUuH. WHCTPYMEHTOM H3MEepeHHs pe3yiabTaToB O00yYeHHS II0
OUCLUIIIVHE SIBJISETCS YCTHHIM OTBET 00YyYAlOUIEroCs Ha 2 TEOPETUYECKUX BOIPOCA, BEIOPAHHBIX CITyYaWHBIM
ob6pa3oM u (MNIM) pelleHHe Tpex 3amay u (unu) oTBeT Ha 20 TeCTOBBIX 3adaHHUH.
Omnpoc MOXKeT NIPOBOAUTHCS B MUCbMEHHOU U (MJIM) YCTHOH, U (MIM) 371eKTPOHHOU dopMe (2 Bompoca).

Kputepuu ouenuBanus:

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

- 65-84 6annoB - MNP MPABUIBHOM ¥ IIOJTHOM OTBETE Ha OJWH M3 BOMPOCOB U MPABUILHOM, HO He
TIOJTHOM OTBETE Ha APYTOM U3 BOIIPOCOB;

- 25-64 6aIoB - MPHU MPAaBUIFHOM U HEIIOJTHOM OTBETE TOJIBKO Ha OOMH U3 BOIIPOCOB;

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

3amayu MOTYT OBITh TPEMCTABIEHH B MUCEMEHHOM THOO0 B 3JIEKTPOHHOU (opMe (TpH 3afgayu).

Kputepuu ouenuBanus:

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

- 65-84 GannoB - Ipu PaBUIBHOM ¥ IIOJIHOM PEIIEHUY MBYX 3afay YU IPaBUJILHOM, HO HE IOJTHOM
pelLIeHnuy TPeTher 3aJayuu; ||I
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- B IIpouwx ciy4asx - 0-64 6anna.

TecTupoBaHUE MOXKET MPOXOOUThH TUCEMEHHO MO0 B 9MeKTPOoHHOU Gopme (20 TeCTOBHIX BOIPOCOB). 3a
Kbl TPaBUJIBHO HAHHEIM 0TBET 00y4alomuiics noiay4aet 5 6aios.
IIpumepHblii nepeyeHb 80NPOCOS K 3a4emy:

. OmpepneneHue u reoMeTpUYECKass MHTEPIIPETAIUs KOMIIIEKCHOTO YKCIIa.

. CBoiicTBa KOMIIJIEKCHO- COMPSIXKEHHBIX Yrcell. Mogyb KOMIJIEKCHOTO YHUCIIa.

. ApudmeTnyeckue ornepaluy Hafi KOMIIJIEKCHEIMU YUCIaMHU.

. TpuronoMeTtpryeckas 1 IokasaTenbHas GOPMEI KOMIIEKCHOTO YHCIIa.

. ®opmymna dunepa. [lepexoy oT anredpandeckoi GopPMbl KOMIUIEKCHOTO YKCIIA K TPUTOHOMETPUYECKOH.
. BHITOSTHUTH OEUCTBUS HAL KOMIUIEKCHEIMU YHCIIAMH.

[TepeBecTu KOMILJIEKCHbIE YHCIIa U3 OOHOU (POPMEL B IPYTYIO.

. BBHITOJTHUTH OTlepanuio BO3BEIEeHUS B LIEIYI0 CTEIIEHb.

. BHIMOTHUTE omepanuio n3BneYeHne KOpHs.

. IMocTpouTth 061aCTh HAa KOMITJIEKCHOM MIJIOCKOCTH.

OV UBWN

—_

IIpumepHblii nepeyenb 3aday K 3auemy:
1. HaiiTu 1 mOCTpOUTh 067IaCTh OIpefeeHuss GYHKIUN [BYX IepPeMeHHbIX.
2. UccnenoBaTh Ha 3KCTPEMYM (QYHKLHIO.
3. HaiiTu HeompeneeHHBIE MHTETPATTHL.
4. BEITIOTHUTD AEUCTBUS C KOMITJIEKCHRIMY YHCIIaMHU.
5. Haiitu pemenue nudbdepeHINanbHOr0 ypaBHEHUS.
ITpumepHblil nepeueHb Mecmoesvix 3adaHuli:
1. CKoIBpKO TepeMeHHbIX B QYHKIMY U=sin (x) +cos (2y)-z?

-2
-3;
-4
- 1.
2. YpaBHeHUe KacaTeIbHOU III0CKOCTH B Touke M(1,-1) k moBepxHOCTH Zz=yIn(x)
- x+z=0;
-x+z=1;
- x+y=0;
-x+y=1.

3. [Ipou3BogHas OT HeONIpeneIeHHOT0 UHTerpala paBHa...
- IOABIHTETPaIbHON QYHKUINY;
- IOCTOSIHHOM MHTEI'PUPOBAHUS;
- IepeMeHHOU UHTETPUPOBAHNUS;
- mo6o# QyHKIMY.
4. YeMy paBeH HeollpefeIeHHbY UHTerpan oT 1 (eMUHUIIE)?
-x+C;
-0;
-1+4C;
- const C.
5. Mopnynb KOMIJIEKCHOTO YUCNla Z=21 paBeH:
-3;
-2i;
-2.
6. AprymMeHT KOMIIJIEKCHOTO YKcClia z = -1+i paBeH:
- 45 rpapmycos;
- (-45) rpagycos;
- 135 rpapycos.
7. MHOX€eCTBO BCEX TOUEK IIJIOCKOCTH, B KOTOPHIX I10JIe UMeEeT ONHO HallpaBjeHNe Ha3hIBaeTCS:
- UHTETpaJIbHON KPUBOWK;
- muddepeHLMaIbHOM KPUBOK;
- U30KJIMHOWY;
- 00IIMM peIIeHueM.
8. Ins nucddepeHnManbHOr0 ypaBHEHUS TepBoro nopsanka y'=f(x,y) ypaBHeHUe U30KJINHE UMeeT BUL:
- y=cost;
- f(x,y)=cost;

- y’=cost;
NIRRT R
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9. Kakoe ypaBHeHUE SIBII€TCS ODHOPOTHEIM Au(QepeHIaabHEIM YPaBHeHNEM ?

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

- xydx-ydy=0;

- ydx+dy=0;

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

10. IOnsa pnunHeiliHoro pguddepeHUUAnNbIHOTO YpaBHEHS BTOPOro mopspaka y -5y +6y=0
XapaKTepPUCTHYECKOe ypaBHEHHE HUMEEeT BUL:

- k™ 2-5k+6=0;
- k™ 3-5k"2+6k=0;
- k-5k=0;
- 5k+6=0.
KonmuuecTBo 6anmos 0...64 65...74 75...84 85...100
[lIkana oneHUBaAHUS HeynoeneTBOopuUTENLHO YnoBneTBOPUTENHHO Xoporo OTIUYHO
He 3auteno 3auTeHo

5.2.3. MeTogH4YeCcKHe MaTepHa/bl, ONpeaeIsiiollie Npoueaypbl ONeHHBaHHUsI 3HAHHUH,
YMEeHHi, HABHIKOB M (M/IM) ONbITa NEesITe/IbHOCTH, XapaKTepH3ylInHe 3Tanbl (OPMHUPOBAHHUA
KOMIIeTeHIIHH

1. Texymuil KOHTPOJb YCIIeBAEMOCTH 00yYaIONUIUXCSI, OCYIIECTBIISIETCS B CIIEYIOMIEM IIOPSIKe: B KOHIIE
3aBEPIIEHUS OCBOEHUS COOTBETCTBYIOIIEH TeMEl 00ydaloecs, 10 PACIOPSIKEHUI0 TeJarornieckoro
paboTHMKA, yOMPAIOT BCE INYHLIE BEIY, 3JIEKTPOHHEIE CPEICTBA CBSI3U U NTeYaTHbIE UCTOYHUKA
rHbOpPMaIH.

I7s TOOTOTOBKYM OTBETOB HAa BOMPOCH 00YyYAOMMECs WUCIONIb3YIOT YHCTHIH JTUCT OyMaru jo60ro
pasmepa u pyuky. Ha nucrte 6ymaru obydarouiuecss yKasbBAalOT CBOM (HaMUINIO, UMs, OTYECTBO (IpH
HAJIW4uu), HoMep y4eOHOU TPy U JaTy NPOBENEHUS TEKYIIEr0 KOHTPOIIS YCIIeBAEMOCTH.

HayuHo-mmemaroru4yeckuii pabOTHUK YCTHO 3aaeT ABa BOMPOCA, KOTOPHE OOyYAIOUINHACST MOXKET
3amMucaTh Ha MOATOTOBJIEHHEIH AJIT OTBETA IUCT OyMaru.

B TeueHMe YCTAaHOBIIEHHOTO HAYYHO-TIEAArOTHYECKUM PAaGOTHUKOM BpeMeHU 00y4alomuecs NUCEMEHHO
GOpPMyNUPYIOT OTBETH Ha 3ajaHHble BOMPOCH. [I0 MCTeUEeHWM YyKa3aHHOTO BPEeMEHM JIUCTH OyMaru c
MOATOTOBJIEHHHIMU OTBETaMU 00ydaloIIMecs MepemalT HAay4YHO-TIeJaroTH4eckKoMy paboTHUKY [Ois
MIOCTIeOYIOUIET0 OLEHMBAHUS PE3YJIbTAaTOB TEKYLIETO KOHTPOJS YCIIeBaeMOCTH.

IIpy mOArOTOBKE OTBETOB HA BOMPOCH 00y4YalmomUMCs 3alpellaeTcs KCIOIb30BaHUE IJIOOBIX
37IEKTPOHHBIX ¥ NEYaTHHX MUCTOYHUKOB MHbopManuu. B cinydae oOHaApyXKeHUS HAyYHO-IENATOTMIECKUM
paboTHUKOM (haKTa MCIOJIb30BaHUS O0YyYAIOIIMMCS IIPU IOATOTOBKE OTBETOB HA BONPOCH YKa3aHHEIE
HMCTOYHUKY MHPOPMAIMHY - OIIeHKA PE3YIbTaTOB TEKYIIEro KOHTPOJISL COOTBeTCTByeT 0 6asijioB M Ha3HAYaeTCs
IaTa IMOBTOPHOTO MMPOX0XKIEHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH.

Tekymuit KOHTPOJIb YCIIEBAEMOCTH 00Y4aIOIINXCS [0 Pe3yIbTaTaM BHIIOHEHUS J1a00PaTOPHEIX U (MITH)
mpakTUYeCKUX paboT ocymecTBaseTcs B (GopMe OT4YeTa, KOTOPHIHA NPENOCTABISETCS HAY4YHO-
meJarorudyeckoMy paboTHUKY HAa GyMakKHOM W (MJIM) 3JIEKTPOHHOM HocuTeye. HaydHO-memarorudyecKui
pabOTHUK, MOCIie TPOBEJEHUS OLEHOYHBLIX NPOIEeNypP, UMeeT NIPaB0 BEPHYTh 00y4aIIeMyCs OTYET MAJs
IOCTIeyIouell KOPPEKTUPOBKY C YKa3aHUEM IIePeYHs HeCOOTBeTCTBUH. O0yJalomumiics 0053aH yCTPAaHUTD BCe
yKa3aHHbIE HECOOTBETCTBUS W HANPABUTh OTYET HAYUHO-MEJArOTMYECKOMY PabOTHUKY B CPOK, HE
TIPEBHIMIAIOIMNYN TPeX y4eOHBIX JHEH, CIEAYIOUNX 3a THEM IPOBENEHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

Pe3ympTaTh TEKYyIIETO KOHTPOJIS LOBOOATCS [0 CBEOEHUS 00ydYalOIUXCS B TeUEHUE TPeX y4eOHBIX
OHel, CIenyIoMuX 3a JHEM IIPOBEIeHUS TEKYIIero KOHTPOJIS YCIeBaeMOCTH.

OOyuyaromuecsi, KOTOpble He MPOIIIU TEKYIIWH KOHTPOJb YCIEBAEMOCTH B YCTAHOBIIEHHBIE CPOKH,
00sI3aHBl IPONTH €Tr0 B CPOK [0 Haydaja MPOLEAYPH IPOMEXYTOUHOU aTTECTALMH IO HUCLUIIIAHE B
COOTBETCTBUY C PACIIUCAHUEM IIPOMEKYTOYHOM aTTECTAlUN.

Pe3ynbraTh IPOXOXKOEHUS IPOLENYD TEKYIIEero KOHTPOIS YCIEBAEMOCTH 00YYaIOMUXCS YIUTHBAIOTCS
TIPY OIIeHWBAHWUHY PE3YJIbTATOB IPOMEKYTOUYHOM aTTECTAUYN 00yJaIOIIUXCS.

2. IpomexyTouyHas aTTecTanus 00y4YalOIIWXCS ITPOBOLUTCS IOCJIE 3aBEPIIEHUS O00y4YeHHUS IO

OUCLUNJNHE B CEMeCTpe B COOTBET yueOHEIM TpadUKOM U pacCIUCaHUEM
NIPOMeXYyTOYHOU aTTeCTalluu.
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J:[J'Iﬂ YCIEIIHOTO0 HIPOXOXKOEHHUS IIPOLEenyph HpOMe}KyTO'{HOI;‘I aTTeCTalouuy II0 OUCLOUIIIINHE
00yJaloumecs: HOJIKHEL:

1. mOJIyYUTH MOJIOKUTEIIFHEIE PE3YJIbTATH 110 BCEM IIPENyCMOTPEHHEIM pabodel mporpaMmMon GpopMam
TEKyIero KOHTPOJIsA yCIIeBaeMOCTH;
2. TIONYYUTh TIOJIOKUTEIbHBIE PE3YIbTaThl ATTECTAI[MOHHOTO UCIIEITaHHUS.

s ycmeurHoro IpOX0oXOeHUS aTTeCTAllMOHHOTO HUCHBITAaHUS oOydaloomuiica B TeYeHUe BPeMeHH,
YCTaHOBJIEHHOTO HAay4HO-IIefaroruyeckuM paboTHUKOM, OCYIIEeCTBIIIeT IOOTOTOBKY OTBETOB Ha IBa BOIIpPOCa,
BEIGPAHHBIX B CIIy4aiHOM ITOPSIKE.

I71s1 TOOTOTOBKY OTBETOB KCIIOIb3YETCS YUCTHIY JTUCT OyMaru u pydka.

Ha nucte 6ymaru oOyd4armmuecs yKashBalOT CBOM (haMuUINIO, MMS, OTYECTBO (MIPU HATUYHUK), HOMED
y4eOHO! TPYIIIH U OATy IPOBEIEeHUS aTTECTAllMOHHOTO UCIIEITAHUS.

[Tpu TOATOTOBKE OTBETOB HA BOMPOCH 00ydarIIMMCS 3alpeliaeTcs HCIOJIb30BaHUe JIOOBIX
3JIEKTPOHHEIX M II€YaTHHIX MCTOYHUKOB MH(OpMAILUH.

ITo ucTeyeHUU yKa3aHHOTO BpEMEHH, JTUCTHI C IOATOTOBJIEHHEIMY OTBETAM Ha BOIIPOCH oOydaromiecs
mepefalnT Hay4YHO-NeJaroruyeckoMy pabOTHUKY HOId INOCTIenyIoNlero OleHWBaHUS pe3yIbTaToB
IIPOMEXKYTOUHOM aTTecTaluu.

B cnyuae o6HapyXKeHUSI HAy4YHO-IEJArorn4eCcKuM pabOTHUKOM (GaKTa UCIOIH30BAHUS 00yYaromuMCs
IPU TIOATOTOBKE OTBETOB Ha BOIPOCH yKa3aHHBe MCTOYHUKKA MHPOpPMAIUU - OLleHKA Pe3yIbTaToB
MIPOMEXKYTOYHOM aTTeCTaluu COOTBETCTBYeT 0 GajyioB ¥ Ha3HAYAETCS HATa MOBTOPHOTO NMPOXOXKOEHUS
aTTeCTAI[MOHHOTO UCIEITAHUS.

Pe3ynbpTaTh IPOMEXKYTOUHOM aTTecTauuyu obydaromuxcs pasmentaiorcs B IUOC KysI'TV.

Tekymuil KOHTPOJIb yCIIEBAaeMOCTH ¥ IPOMeXYTOYHas aTTecranus o0ydalomuxcs MOTYT OHIThH
opraHu30BaHHl ¢ ucronb3oBanueM IMOC KysI'TY, mopsmok u GopMbl MPOBEeNEeHUsS TEKYLIETO KOHTPOJS
yCIIEBAEMOCTH U IPOMEXKYTOUHOU aTTeCTaluy 00yHaOMNXCs IPH 3TOM HEe MEHSIETCS.

6 YueOHO-MeTOZHYECKOE oDeciedyeHue

6.1 OcHoBHas nIuTEpaTypa

1. Bangus, K. B. Maremaruka / K. B. bangun, B. H. Bamnsikos, A. B. Pykocyes. - Mocksa : OHuTH-
Hana, 2017. - 543 c. - ISBN 5238009801. - URL: http://biblioclub.ru/index.php?page=book red&id=684530
(maTa oOparrenus: 18.04.2022). - TeKCT : 37IeKTPOHHBIH.

2. ®ununnos, C. . MaTtemartuka / C. Y. ®ununnos ; UECTUTYT 9KOHOMUKH, YIPaBlIeHUs U Ipasa (T.
Kasanr). - Kaszanr : Ilosmasume (HMucturyr IVII), 2014. - 188 c. - URL:
http://biblioclub.ru/index.php?page=book red&id=364164 (mata obpamenus: 18.04.2022). - TekcrT :
3JIEKTPOHHBIH.

6.2 [TomoTHUTEILHAS JIUTEPATypa

1. Briciiast MaTeMaTHKa B yIIpaxKHEHHUIX U 3afadax [c pemenusiMu]: B 2 4. / I1. E. [Tanko [u gp.]. - 4. 1:
Y. 1.- 7-e u3g., uctp. - Mocksa : OHUKC, 2008. - 368 c. - TekCT : HeImOCpeACTBEHHEBIN.

2. Bricurast MaTeMaTHKa B YIPaXKHEHUIX U 3afavax : B 2 4 : yuebHoe mocobue mis By30B / I1. E. [JaHKO,
A. T. ITomos, T. 4. KoxeBuukona. - 4. 2: 4. 2.- 6-e u3g. - Mocksa : OHUKC, 2006. - 416 c. - Tekcr :
HEIOCPELCTBEHHBIN.

3. Ky3nenos, b. T. Matemartuxka / b. T. Ky3uenos. - Mocksa : FOuuTu-Iana, 2017. - 720 c. - ISBN
523800754X. - URL: http://biblioclub.ru/index.php?page=book red&id=684902 (mata oOpalneHus:
18.04.2022). - TekCT : 371€KTPOHHBIU.

4. Karag, E. C. Matematuka / E. C. Karas ; KemepoBcKul rocygapCTBeHHbI YHUBEPCUTET. - KeMepoBo
: KemepoBckull rocygapcTBeHHEN yHUBepcutetr, 2015. - 144 c. - ISBN 9785835318490. - URL:
http://biblioclub.ru/index.php?page=book red&id=481548 (mata obGpamenus: 18.04.2022). - TekcrT :
3JIEKTPOHHBIH.

6.3 MeToguueckasi TuTeparypa

1. MaremaTuka: UHTerpajnbHOe HCYHCJIEHUEe : MeTOLUYEeCKHe MaTepualbl A 00ydalomiuxcs
HampaBleHu 6akajaBpuaTa ¥ BCeX CleluanbHocTei Bcex hopm obyuenus / PT'BOY BO "Kysbac. roc. TexH.

yH-T uM. T. ®. T'opbauera", Kad. MaTe"""ﬁ"lﬂﬁl ﬁ 1“K0nae3a, E. B. Ilpeiic, E. B. I'yToBa. -
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http://biblioclub.ru/index.php?page=book_red&id=684530
http://biblioclub.ru/index.php?page=book_red&id=364164
http://biblioclub.ru/index.php?page=book_red&id=684902
http://biblioclub.ru/index.php?page=book_red&id=481548

Kemeposo : Ky3I'TY, 2018. - 88 c. - URL: http://library.kuzstu.ru/meto.php?n=9152 (mata obparmeHnus:
18.04.2022). - TekCT : 31€KTPOHHBIN.

2. MaremaTtuka. MaTtemMaTu4yeckas CTaTUCTHKA : METOOUYECKHe MaTepHasbl [OJIg 00ydaromuxcs
HampaBleHuM OaKajaBpuaTa ¥ BCeX CrelnuranbHOCcTel Bcex hopm obyuenus / ®I'EOY BO "Kyabac. roc. TexH.
yH-T uM. T. ®. T'opbaueBa", Kad. marematuku ; coct. M. A EpmakoBa. - Kemeposo : Ky3I'TY, 2018. - 27 c. -
URL: http://library.kuzstu.ru/meto.php?n=9156 (gaTa obpatuenus: 18.04.2022). - TeKCT : 37IeKTPOHHEIH.

3. MaTtemaTtuka. Teopusi BEPOSITHOCTEH : METOOUUYECKHE MATepPHANH O 00yJYaroImuxcs BCeX
HampaBlieHu# 0akKajaBpuaTa ¥ BCeX CleluanbHOCTeH Bcex hopm obyuenus / PI'BEOY BO "Kysbac. roc. TexH.
yu-T uM. T. ®@. Topbayesa", Kad. matematuku ; coct. A. B. Yepeguuuenko. - Kemeposo : Ky3I'TY, 2018. - 58
c. - URL: http://library.kuzstu.ru/meto.php?n=9157 (mata obparrenus: 18.04.2022). - TEKCT : 37T€KTPOHHBIH.

4. Martematuka: guddepeHIanbHble YPaBHEHNUS : METOOUYECKHUe MaTepHUakl Ay 00y4aomuxcs
HampaBleHuM GaKajaBpuaTa ¥ BCeX CrenuranbHoCcTel Bcex hopm obyuenus / ®I'EOY BO "Kyabac. roc. TexH.
yH-T uM. T. ®. T'opbaueBa", Kad. maTemaTuku ; cocT.: B. M. Bonkos, E. A. Bonkosa. - Kemeposo : Ky3I'TY,
2018. - 17 c. - URL: http://library.kuzstu.ru/meto.php?n=9153 (gara obpamenus: 18.04.2022). - TekcrT :
3JIEKTPOHHEIM.

5. Martematuka. [JuddepeHuanbHOe UCYUCTIEHNE : METOOUUECKNE MaTePHakl ST 00y4alomuxCcs
HampaBlieHu# 0aKajaBpuaTa U BCEX ClenuanbHOCTel Bcex hopm obyuenus / PI'BOY BO "Kysbac. roc. TexH.
yu-T uM. T. ®. I'opbauera", Kad. maremartuku ; coct. B. A. T'oronuu. - Kemeposo : Ky3['TY, 2018. - 15 c. -
URL: http://library.kuzstu.ru/meto.php?n=9154 (gaTa obpamenus: 18.04.2022). - TeKCT : 371€KTPOHHEIH.

6. MaTtematuka. BekTopHas anrefpa : MeTogu4ecKue MaTepuakl s 00y4alouuxcsl HalpaBleHui
OakanaBpraTa U Bcex clienuanbHocTell Bcex hopm obydenus / @I'BEOY BO "Kysbac. roc. Texs. yH-T uM. T. ©.
Top6aueBa" ; coct. E. H. I'pubanos. - Kemeposo : Ky3I'Ty, 2018. - 12 c. - URL:
http://library kuzstu.ru/meto.php?n=9155 (mata o6pamienus: 18.04.2022). - TEKCT : 9T€KTPOHHBIH.

7. MaTeMaTtuKa. PsSpbl : MeTOguYeCcKre MaTepPHakl Ay 00yJaloIuXCss HallpaBiaeHui OakanaBpruaTa u
BCEX CIIeNMAIbHOCTEN Bcex dopM obyuernus / PI'BOY BO "Kysbac. roc. Texs. yH-T uM. T. @. ['opbauesa", Kad.
MarteMaTuku ; cocT.: I'. A. KasyruHa [u gp.]. - Kemeposo : Ky3I'Ty, 2018. - 20 c¢. - URL:
http://library kuzstu.ru/meto.php?n=9161 (mata ob6pamenus: 18.04.2022). - TeXCT : 371€KTPOHHBIH.

8. MaremaTuka: pyHKINY HECKOIbKUX IIEPEMEHHHX : METOOUYECKNEe MaTepHuassl Iyl 00y4alomuxcs
TEXHHYECKUX U SKOHOMHUYECKHX HalpaBJIeHWH, M3ydaloUuX OUCHUNIUHHE "MaTemartuka", "Bricmas
MaTeMaTuka", "MaTemaTuka (o0umuit Kypc)", "MaTeMaTnueckuil aHanu3" Bcex Gopm obyuenus / @I'BOY 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:
18.04.2022). - TekCT : 31€KTPOHHEIN.

9. MaTeMaTuka: nuHeWHas anredpa : METOOUYECKUE MaTePHAsbl A/ CTYLEHTOB 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 obpamnenus: 18.04.2022). - TeKCT : 371eKTPOHHEIH.

6.4 IIpodeccuonanbHbIe 6a3bI JAaHHBIX H HHPOPMATHOHHBIE CIIPABOYHBIE CHCTEMbI

1. OnekTpoHHas 6ubIMOTEYHAs CUCTEMA «YHUBEPCUTETCKAs OubnuoTeka oHnmaiH» http://biblioclub.ru/

2. dnexkTpoHHas OubnuoTeuHas cucreMma «Jlanb» http://e.lanbook.com

3. JNeKTPOHHASA 6ubnuoTekKa Kys3I'Ty
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229

4. JnexkTpoHHas OuUONIMOTEYHAsT CHUCTEMA HOBOCI/I6I/IpCKOFO TOCYOApCTBEHHOTO TEXHUYECKOTO
yauBepcutera https://clck.ru/UoXpv

5. HayuHasga 3NIeKTPOHHAA bubnumoTexa eLIBRARY.RU
https://elibrary.ru/projects/subscription/rus titles open.asp?

6.5 Ilepuoguueckue U3TaHUA

1. U3BecTtusa Poccuiickoit akageMun Hayk. Cepus MaTeMaTrudecKas : XKypHas (Ie4aTHHIN)
7 IlepedeHb pecypcoB HHGPOPMaNHMOHHO-TEIEKOMMYHHUKAIIHOHHOH ceTH « AHTEepHeT»

3UOC KyaI'TY:
1. Onektponnas 6ubnmorexa Ky3['TY. - TeKCT: 37neKTPOHHHIM // HayuyHo-TeXxHUYeCKas O6ubnuoTeka
Ky36acc1<oro TOCyJapCTBEHHOT'0 TEXHUYECKOT0 yHUBepcuTeTa uM. T. ®. l'opbauesa : caiit. - Kemeposo, 2001

- . - URL: https://elib.kuzstu.ru/. - Tekcr:
2. Tloptan.Ky3I'TY : ABToMaTu3u s Cuctema (AUC) : [caiiT] / Ky3b6acckuit
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https://clck.ru/UoXpv
https://elibrary.ru/projects/subscription/rus_titles_open.asp?

TOCYHapCTBEHHHIN TexHU4YecKui yHuBepcuteT uM. T. @. 'opbauesa. - Kemeposo : Ky3I'TY, [6. r.]. - URL:
https://portal.kuzstu.ru/. - Pexxum goctyna: nns aBTopu3. I0Ib30BaTelel. - TeKCT: 371eKTPOHHEIN.

3. OnekTpoHHOE 00y4eHue : [caiit] / Ky36acckuil rocymapCTBEHHEIN TeXHUYECKUH yHUBepcUTeT uM. T.
®. l'opbauesa. - Kemeposo : KysI'TY, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexxum goctyna: nns aBToOpu3.
nonbs3oBaTened Ky3I'TY. - TekcT: 31eKTPOHHBIN

8 MeTogu4ecKHe YKa3aHHUSA [JIsI 00YJAIOIINXCsI II0 OCBOGHHIO THCIHUIUIHHBI "MaTeMaTHKa"

CamocTosiTenpHAs pa6oTa 00y4aIIerocs SIBISETCS YaCThi0 ero y4eOHOU AesTeIbHOCTH, 00BEMEI
CaMOCTOSITENIbHONM pPabOTH IO KaXAgo¥ AUCHUNNWHE (MOAYJI0) IPAKTHKE, TOCYNapCTBEHHOW HTOTOBOH
aTTeCTaluy, YCTAaHABIMBAIOTCS B y4eOHOM IIJIaHE.

CamocrosTepHas paboTta Mo QUCHUIIMHE (MOLYIII0), TPAKTUKE OPTaHU3yeTCs CIenyomuM 06pa3oM:

1. o Hayama OCBOEHUS MUCHMILIUHBI 00ydYaiomeMycss He0OX0OUMO 03HAKOMHUTHCS C COfmepKaHUuEeM
paboueit mporpaMMbI JUCIUIIIMHEBI (MOTYJISI), TPOrPAMMEI TPAKTUKHY B CIEHYIOIIEM MOPSIOKe:

1.1 comepxXkaHuWe 3HAHUM, YMEHUN, HABHIKOB U (UJM) ONBITA MPOPECCUOHAIBPHON HESITENbHOCTH,
KOTOpHIE OyAyT CPOPMUPOBAHEI B IIPOLIECCE OCBOEHUS NUCIUIIIUHEL (MOTYIIS), TPAKTUKHY;

1.2 cogepzKaHue KOHCIIEKTOB JIEKIIN, pa3MeIleHHEIX B 9JIEKTPOHHON nHGOopManunoHHo# cpene Kys['TY
B IIOPSIKE OCBOEHUS OUCLUUIUIMHE, YKa3aHHOM B paboueli mporpaMMe OUCLHHUIIIMHLL (MOTYJIS), TPAaKTUKY;

1.3 copepxaHue OCHOBHOM U JOTIOJHUTEILHON TUTEPaTYPHL.

2. B mepuopn oCBOeHUS OUCIHUIIMHE 00y4YalOIIUICs OCYIIECTBISET CaMOCTOSTENBbHYI0 PaboTy B
CIleqyIoeM TopsaKe:

2.1 BHIMONMHEHUWE TpPAKTUYECKUX U (unu) mabopaTopHBIX pabOTH U (MJIM) OTYETOB B IOPSAKeE,
YCTaHOBIIEHHOM B pabouell mporpaMme AUCUUTIIIUHE (MOAYIIST), TPAKTUKHY;

2.2 TOATOTOBKA K OmpocaM M (MJIM) TECTUPOBAHUIO B COOTBETCTBHU C MOPSAKOM, YCTAaHOBIEHHOM B
pabouel mporpaMMe JUCLUTIIMHEL (MOMYJIS), TPAKTHKY;

2.3 TOATOTOBKA K IIPOMEXYTOUHOM aTTeCTallud B COOTBETCTBUM C NOPSAOKOM, YCTaHOBJIEHHOM B
pabouel mporpaMMe JUCHUIIIMHEL (MOMIYJIS), TPAKTUKH.

B cny4ae 3aTpynHeHUM, BO3HUKIIUX IIPYU BEIIOJIHEHUU CaMOCTOATEIBHOM PaboThl, 00ydawineMycs
HeoO0xoguMo 0OpaTUTHCS 3a KOHCYNIbTallued K MegaroruyeckoMmy paboTHUKY. Ilepuomsl MpPOBedeHUs
KOHCYNbTallW# YCTaHABTUBAIOTCS B PACIIMCAHUY KOHCYJIbTAIUM.

9 IlepeyeHb MHOOPMANHMOHHBIX TEXHOJIOTHH, HCIONb3YyeMBIX NPH OCYIIE€CTBIEHHUH
0o0pa30BaTeIbHOT0 MpoNecca Mo JUCHUIUTHHE "MaTeMaTHKa", BK/II0Yasi Iepe4eHb NPOrPaMMHOI0
o0ecrnieyeHHusI 1 HHPOPMAITHOHHBIX CHPABOYHBIX CHCTEM

st u3y4eHus: QUCLUIIIMHEL MOXKET HUCIIOIb30BAThCS CIIEAYIONIEE TPOTPAMMHOE 00eCTIEYEHNE:
. Mozilla Firefox

. Google Chrome

. 7-zip

. Microsoft Windows

. ESET NOD32 Smart Security Business Edition

. Kaspersky Endpoint Security

. Bpaysep CnyTHUK

~N O Ul WN -

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

[nst peanu3anyuy TPOrpaMMEl YIeOHOW OUCIUIIIMHEL IIPEIYCMOTPEHH ClIeIMAJTbHEIE TIOMEIEHNUS:

1. TTomemeHUs OjIs1 CAMOCTOSITENILHOM PabOThHl 00Y4aIOIINXCS OCHAIIEHHEIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTHIO TOOKTIOYEHUS K ceTH MHTepHEeT U 00eclieyeHueM [OCTYIa K 3JIEKTPOHHON WH(YOPMAI[MOHHO-
oOpa3oBaTeNbHOM cpefe OpraHu3alui.

2. YueOHEIE ayIUTOPUY 751 IPOBEIEHUS 3aHITUH JIEKIIMOHHOTO THUIA, 3aHATUN CEMUHAPCKOTO THUIIA,
KYPCOBOTO IIPOEKTUPOBAHUS (BHITOTHEHUS KYPCOBBIX Pab0T), IPYNIIOBHX U WHAWBUAYAIBHEIX KOHCYJIbTAINH,
TEKYILET0 KOHTPOJIS ¥ ITPOMEKYTOYHON aTTECTAIH.

11 Anbie cBegeHus U (UIM) MaTepHUaIbI

1. O6pa3oBaTeNbHEIN MPOILECC OCYUIECTBISETCS C HCIOJNb30BAaHMEM KaK TPAOULUOHHEIX, TaK H
COBPEMEHHBIX UHTEPAKTUBHEIX TEXHOJIOTHH.
B paMKax aymUTOPHEIX 3aHSTUN MPUMEHSIOTCS CIIENYIOIINEe MHTEPAKTUBHEIE METO/H:

- pa36op KOHKPETHHIX IIPUMEPOB;
- MyJIbTUMENUIHAS TPE3eHTaLNS.

1651615509
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2. [IpoBefeHue I'PYNNOBHX U MHOUBUAYAIBHEIX KOHCYJIbTAIIUN OCYIIECTBIISETCS B COOTBETCTBUU C
pacmucaHueM KOHCYJIbTAIM{ MO TeMaM, 3asBJIeHHHIM B pabouyell mporpaMMe AUCILHUIIIMHEL, B MEPUOL
OCBOEHUS NUCLUIIINHEL ¥ IIepef IPOMEeXyTOYHOU aTTecTaluell C yueTOM Pe3yJIbTaTOB TeKyIlero KOHTPOIS.

1651615509
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N3MEHEHUA
paboueli mporpaMMbl JUCHUTIITUHBI

MaTtemMaTuka

6 YueOHO-MeTOANYECKOE 00ecreueHne
6.1 OcHoBHas JuTEpaTypa

1. Byrpos, . C. Beiciast marematuka B 3 T. TOM 3. B 2 KH. KHHTa 1. quddepeHuanbHbe
ypaBHEHUS. KpaTHbIE UHTErpaibl: yueOHUK 1t By30B / Byrpos f. C., Hukonbckuii C. M.. — 7-e m3n. —
Mockga : FOpaiit, 2020. — 288 ¢. — ISBN 978-5-9916-8643-3. — URL.: https://urait.ru/book/vysshaya-
matematika-v-3-t-tom-3-v-2-kn-kniga-1-differencialnye-uravneniya-kratnye-integraly-452424 (maTa
obpamenus: 24.05.2022). — TekcT : 31€KTPOHHbIIA.

2. Byrpos, 4. C. Bricmias marematnka B 3 T. ToM 3. B 2 KH. KHHTa 2. psabl. (yHKIUU

KOMIUIEKCHOTO TiepeMeHHOro: y4ueOHuk st By30B / byrpos f. C., Hukombckmii C. M.. — 7-e uzn. —
Mockaa : FOpaiir, 2020. — 219 c. — ISBN 978-5-9916-8645-7. — URL.: https://urait.ru/book/vysshaya-
matematika-v-3-t-tom-3-v-2-kn-kniga-2-ryady-funkcii-kompleksnogo-peremennogo-452425 (mara

obparenus: 24.05.2022). — TeKCT : 31€KTPOHHBIH.

3. Mauynuc, B. B. Beicmas matemaruka: yueOHOoe mocodue aist By30B / Mauynuc B. B.. — 5-¢
u3n., nep. u jgomn. — Mocksa : FOpaiir, 2020. — 306 c. — ISBN 978-5-534-01277-4. — URL:
https://urait.ru/book/vysshayamatematika-452192  (mara  obOpamenus:  24.05.2022). -  Tekcr:
AIEKTPOHHBII.

6.2 JlomoJHHUTEJbLHAS JATEPATYPA

1. Beiciast matematuka; Penaktop: PozanoBa Cetrinana AnekceeBHa. — MockBa: OU3MaTINT,
2009. — 167c. — ISBN 9785922110044. — URL.: http://biblioclub.ru/index.php?page=book_red&id=68379
(mata obpamtenust: 18.05.2022). — TeKcT : 3JIEeKTPOHHBI.

2. I'mcun, B. b. Maremaruka. mpakTukyM.: ydeOHOe mocobue s By3oB / I'mcun B. B.,
Kpemep H. I.. — Mocksa : IOpaiit, 2020. — 204 c. — ISBN 978-5-9916-8785-0. — URL.:
https://urait.ru/book/matematika-praktikum-450819  (mata ob6pamenus: 24.05.2022). —  TekcrT:
ANEKTPOHHBII.

6.3 MeTtoauueckas JuTEpPaTYpa

1. Maremaruka : WHOMBUAYAJIbHBIE 33JaHUsl JUIA OOy4aroIIMXCs TEXHUYECKUX U
SKOHOMHYECKUX HAIPaBJIICHUN U CIICIUATLHOCTEH, M3ydJaromuX AUCIUIUINHEL "Martematuka", "Bricimas
mareMaTuka", "Martematuka (oOmui kxypc)", "Martematnyeckuil aHaiau3" / MUHHCTEPCTBO HAyKd H
BeIciero oOpasoBanusi Poccuiickoit ®@enepanum, Kys0acckuil rocynapcTBEHHBIH TEXHUYECKHUI
yauBepcuter uMm. T. @. T'opbayesa, Kadenpa maremaruku ; cocrasurenu: E. H. I'pubanos, E. A.
Hukomaera. — Kemeposo : KysI'TV, 2020. — 122 c¢. — URL: http://library.kuzstu.ru/meto.php?n=7789
(mara oopamenus: 24.05.2022). — TekcrT : 2IeKTPOHHBIH.

2. MaremaTnka: MHTETpajJbHOE UCUHCICHNE | METOINYECKHE MaTepHaibl Uil 00ydaronuxcs
HamnpaBJicHUM OakajlaBpraTa M BCeX crenuaibHocTei Becex dopm odyuenus / PI'BOY BO "Kysbac. roc.
TexH. yH-T uM. T. ®@. ['opbaueBa", Kad. matematuxu ; coct.: E. A. Hukonaesa, E. B. Ilpeiic, E. B.


https://urait.ru/book/vysshaya-matematika-v-3-t-tom-3-v-2-kn-kniga-2-ryady-funkcii-kompleksnogo-peremennogo-452425
https://urait.ru/book/vysshaya-matematika-v-3-t-tom-3-v-2-kn-kniga-2-ryady-funkcii-kompleksnogo-peremennogo-452425

I'yroBa. — Kemeposo : Ky3I'TVY, 2018.— 88 c. — URL: http:/library.kuzstu.ru/meto.php?n=9152 (mara
obpamienus: 23.05.2022). — TeKCT : 3JEKTPOHHBIIA.

3. Maremaruka. Teopus BepOATHOCTEH : METOJMUYECKHE MaTEepUaNbl JJisi 0OYJaIOLINXCS BCeX
HanpaBJiCHUI O0akallaBprara M BCeX crenuaibHocTel Becex dopm ooyuenus / DI'BOY BO "Kysbac. roc.
texH. yH-T M. T. @. ['opbauera", Kad. maremarnku ; coct. A. B. Uepenamuenko. — Kemeposo: Ky3['TV,
2018. — 58 ¢. — URL.: http://library.kuzstu.ru/meto.php?n=9157 (mata obpamenus: 20.05.2022). — TekcT:
3JIEKTPOHHBIN.

4. Marematnka. MaTeMaThdyeckash CTaTHCTHKA : METOJIUYECKHUE MATepUaNbl  JUIS
oOyJaronmxcs HallpaBlieHN OakamaBpHuara U BCeX cleluanbHocTel Beex ¢hopm oOydenus / PI'BOY BO
"Kysbac. roc. TexH. yH-T uM. T. @. ['opbauesa", Kad. matemaruku ; coct. . A Epmakosa. — Kemepogo:
KysI'TV, 2018. — 27 c. — URL: http://library.kuzstu.ru/meto.php?n=9156 (mara oopamenus: 20.05.2022).
— TeKcCT : 3IeKTPOHHBIH.

6.4 IIpodeccuoHaibHble 0a3bI JAHHBIX U HHGOPMALMOHHBbIE CIPABOYHbIE CHCTEMBbI

1. DnextpoHHas OWOMMOTEUHAs CHCTEMa «YHUBEPCUTETCKAs OHOMHMOTEKA OHJIANH»
http://biblioclub.ru/

2. DnekTpoHHas oubmoTeynas cucrema «Jlaub» http://e.lanbook.com

3 .03 n1nexTpoHHA asxO6wum 61 umworTexaKysIDI TY
https://elib.kuzstu.ru/index.php?option=com_content&view=article&id=230&Itemid=229

4. Dnextponnas bubnuoreunas cucrema «kOpaiit https://urait.ru/

S.HayunasonexkTpoHnHasounuobnumorexkaeLIBRARY.RU
https://elibrary.ru/projects/subscription/rus_titles_open.asp?

6.5 Ilepuoguueckue U3gaHUsA

1. Bectauk Ky3bacckoro rocynapcTBEHHOTO TEXHUYECKOTO YHUBEPCHTETa: HAy4HO-
TEeXHUYECKUil )KypHaJ (Ie4aTHbIH/IeKTPOHHBII) https://vestnik.kuzstu.ru/

2. UsBectus Poccuiickoit akamemnu HayK. Ceprus MaTeMaTrdecKasi: )KypHa (TiedaTHBIN)

3. TexHuka ¥  TEXHOJOTHsI TOPHOTO  Jiena:  HAy4YHO-IPAKTHYECKHH  KypHaI
(mevaTHBIA/ANeKTpoHHBIN ) https://jm.kuzstu.ru/

4. TexHoJOrHs MAIIMHOCTPOCHUS: OO030pPHO-aHAIUTUYECKUN, HAyYHO-TEXHUYECKUH U
NIPOM3BOJCTBEHHBIH KypHa (II€YaTHBIN)

5. TexHomorus METalIOB: IPOU3BOJCTBEHHBIM, HAyYHO-TEXHHYECKMH H  y4eOHO-
METOIUYECKHUN )KypHAI (TIeYaTHBIH)

7. IlepeueHnb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn « AHTEepHET»

ONOC ®unnana Ky3I'TY B r. HoBoky3Henke:

a) bubmmoreka ®unmana Kys['TY B r. HoBokysneuke : [caiiT] / ®@unmnana Kys['TY B T.
Hogokysnerike. — Hosokysuenk: Ky3['TY, [6. r.]. — URL: http:/lib.kuzstu-nf.ru /. — Tekcr:
AIEKTPOHHBII.

0) Hopran ¢wimmana Ky3['TY B r. HoBoky3nenke: ApromarusupoBanHas Mudopmanmonnas
Cucrema (AUC): [caiit] / ®unmana Ky3['TY B r. HoBoky3nenke. — HoBokysuenk: Ky3['TV, [6. r.]. —
URL: http://portal.kuzstu-nf.ru. — Pexum jgocTyma: s aBTopu3. moib3oBareneidl. — Tekcr:
ANIEKTPOHHBII.

B) DnektponHoe o0yuenue: Gununana Kys['TY B r. HoBokysnenke. — Hopoky3snerk: Ky3['TVY,
[6. r.]. — URL: http://158.46.252.206/moodle /. — Pexxum nocTyma: sl aBTOPH3. MOJIb30BaTelNei
Owmana Ky3['TY. — TekcT: 371eKTpOHHBII.

10. Onucanue MaTepHATbHO-TEXHMYeCKO 0a3bl, He0OXOAMMOIl /sl OCylIecTBJIEeHHSA
o0pa3oBaTeJIbHOrO MpoLecca 1o AUCHHUIINHE

VYueOHble ayTUTOPUHU AJISl NPOBEACHUS 3aHATHHA JICKMOHHOTO THIIA, 3aHATUH CEMHUHAPCKOTO
TUIA, KypCOBOTO NPOEKTUPOBAHHMS (BBIIOIHEHHS KYpPCOBBIX padoT), IPYINOBBIX M WHAWBUAYaJIbHBIX
KOHCYJITAIIU{, TEKYIIET0 KOHTPOJIS U IPOMEKYTOYHOH aTTECTAIHH.

[lomemenust s caMOCTOSATENFHONW pabOThI, OCHALICHHBIE KOMITBIOTEPHOH TEXHUKOU ¢


http://biblioclub.ru/
http://e.lanbook.com/
https://elib.kuzstu.ru/index.php?option=com_content&view=article&id=230&Itemid=229
https://urait.ru/
https://vestnik.kuzstu.ru/
https://jm.kuzstu.ru/
http://lib.kuzstu-nf.ru/
http://portal.kuzstu-nf.ru/
http://158.46.252.206/moodle

BO3MOYKHOCTBIO MOJKIIFOUEHHS K ceTh «MHTepHeT» W 00eCleYeHHbIE OCTYIIOM B 3JIEKTPOHHYIO
nHGOPMAIMOHHO-00pa30BaTEeIbHYIO Cpeay duIrnaa.

11. Unble cBefenus U (WIM) MATEPHAIBI

1. OGpa3oBaTeNbHBIN MPOIIECC OCYIIECTBISIETCS C UCIIOIB30BaHNEM KaK TPAIUIIHOHHBIX, TaK U
COBPEMEHHBIX MHTCPAKTHBHBIX TEXHOJIOTHH.

B pamkax aynuTOpHBIX 3aHITHI IPUMEHSIOTCS CIICAYIONINEC HHTEPAKTUBHBIC METO/IBI:

- pa300p KOHKPETHBIX IPUMEPOB;

- MyJIbTUMEIUHHAS TIPE3CHTAIHSL.

2. llpoBeneHue TpPYNNOBBIX M WHAMBHIYATbHBIX KOHCYJIBTAIUHA OCYIICCTBISETCS B
COOTBETCTBHHM C pACIUCAaHMEM KOHCYJbTAIlMii 10 TeMaM, 3asBJICHHBIM B pabouell mporpaMmme
JTUCIUIUTAHBI, B TIEPUOJl OCBOCHHSA AWUCIUIUIMHBI M TIEpe]] MPOMEXKYTOYHOW aTTecTalmueld C y4eToM
PE3ybTaTOB TEKYIIETO KOHTPOJIS.



