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1. IlepeyeHp NJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHUS] MO0 AUCHMILINHE, COOTHECEHHBIX C
IUVIAHUPYEMBIMH Pe3yJIbTaTaMH 0CBOEHHUsI 00Pa30BaTeIbHON MPOrpaMMbl

1.1. JucrumuinHa «MareMaTnka» o0ecrieduBaeT OBJIAICHUE CIAEAYIOIIMMH KOMITETEHIIUSMH:

Kon HaumeHoBaHue Kon HaunmMmeHoBaHNEe KOMIOHEHTA KOMIIETEHIINH
KOMIIETEHIIUA KOMIIETEHIIUU KOMITOHEHTA
KOMIIETEHIIU U
CHOCOBHOCTE Crioco0eH IeMOHCTPUPOBATh 3HAHNE
ACIIONB30BATE IKo2 OC -1.1 MaTeMaTH4€eCKUX MG];OL[OB pH pa3paboTke
Y TIPUHSATHH PEIICHUH B 001acTH
METOJIEI "
SKOHOMMYECKON 0€30I1aCHOCTH
I1Ko2 OC-1 MaTeMaTU4ECKOrO
CriocobeH HCIOIB30BaTh
aHajmsa AT [IKo2 OC -1.2 MaTeMaTHIeCKUEe METOIBI TIPH pa3padoTke
PCHICHUSA ) Y TIPUHSATHH PEIICHUH B 001acTH
OPUKJIAIHBIX 3a1a4 SKOHOMHUYECKOH 0€30IacHOCTH

1.2. B pe3ynbTate 0CBOSHUS JUCIMILUTMHBI «MaTeMaTHKay y BBITYCKHUKA JJOJLKHBI ObITH C(hOpMUPO-
BaHbI CIIEYIOIIHE MPOPECCHOHATIBHBIE KOMITETCHITHH

OTO/TD Kon Pesynbrarel 00yueHus
(mpu HANMUYUU KOMITOHEHTAa
npodcrangapra)/ KOMTIETEHITIH
npodeccuoHalbHbIe
EeUCTBHUS
/leMOoHCTpUpYET [IKo2 OC-1.1  |Ha ypoBHe 3HAHUI:
BBHICOKHN YPOBEHb - 3HaTh TEOPEMBl MaTEMAaTUYECKOTO aHajin3a, JIOTHKU
MaTeMaTHIeCKOM TOKA3aTeIbCTB BAXKHEHIIMX TEOPEM, JICKAIUX B OCHOBE
KYJIBTYPBI, M3y4aeMOTO Kypca MaTeMaTHKH,
TOCTATOUHBIN 71 - 3HaTh OCHOBBI JIMHEHHOU anreOpbl, aHATUTHUECKON
MOHUMAaHUS U reomeTpud, TudPEepeHIMATBHOTO U HHTETPATBHOTO HC-
yCBOCHUS YLCIICHUS.
O CJICTYIOIINX HA YPOBHE YMEHHUii:
podeccuoHAIbHBIX - UCTIOJIb30BaTh anmnapaTr MaTeMaTH4eCKoro aHaiu3a JJis
HaBBIKOB [pellICHMS TPUKIIAJIHBIX 3a/1a4;
- YMETb IPUMEHATh MaTEMaTUYECKUE METOJIbI 1
CTPOUTh MaTEMaTUYCCKHE MOJICTTH OOBEKTOB MPOQECCHO-
[IKo2 OC-1.2  |HanbHOM [OEeATENIBHOCTH, UCIOIL30BATh MATEMAaTHUYECKHE

METOAbl A 00paboTKM, aHajau3a M CHUCTEeMAaTU3alUH
MHQOPMALMU TIPH PEIICHUH 331ad NpoQecCHOHATBHOM
NesITeNbHOCTH

HA YPOBHE HABBIKOB:

- BJIAJETh METOJAMU MAaTE€MaTUYECKOro aHallu3a, YMETb
UX UCTIOJIb30BaTh B MPO(EeCCHOHAIBHON JeSITeTbHOCTH;

- (opmynupoBaTh BBIBOJBI Ha OCHOBE IIOJYYEHHBIX

KOJJMYCCTBCHHBIX PC3YyJIbTATOB.

2. O0beM M MeCTO TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMmbl
O0BbeM JUCHHUILINHBI

OO0miast TpyI0E€MKOCTh JUCIUIUIMHBI COCTABIISET JJISI OYHOTO OTIEICHUS 8 3aUeTHBIX
enqnHuIl /288 akameM. Jaca.




JucuumniuuHa —peanusyercss ¢
texHonoruit (ganee - 10T)

Ounasn popma 0o6yuenusn

MNPUMCHCHUCM  NTUCTAHIHUOHHBIX 06pa3OBaTeHBHBIX

Bua paboThl Tpynoemkocts (ayn/J10T)
O01mas Tpy10eMKOCTh 288/0
KonTakTHas padora ¢ npenojaBarejieM 130/0
Jlexkuun 64/0
[TpakTH4ecKue 3aHATUS 64/0
Koncynpranuu 2
CamocrosiTesibHasi padoTa 158
KonTpoin
DopMbI TEKYIIIETO KOHTPOJIS YO,KP, T
@®opMa NPOMEKYTOYHOH aTTECTALMHU 3auem, 3auem c oyeHKouU

3aounan ghopma 0dyuenus

Bua paboThl Tpynoemkocts (ayn/J10T)
OO011asi TPY10€eMKOCTh 288/19
KonTakTHasi padoTa ¢ npenojgaBarejieM 30/0
Jlexumm 12/12
[TpakTH4ecKue 3aHATUS 16/7
Koncynpranumn 2
CamocrosiTesibHas padoTa 250
KonTpois 8

DopMBbI TEKYIETO KOHTPOJIS

(I)opMa HpOMe)RyTO'{HOﬁ aTTeCTalluMn

3auem, 3auem c ouenKoll

Mecto iucuumiinHel B crpykrype OI1 BO
Jucuunnuna uzydaercs B 1-M u 2-m cemectpe 1-ro kypca.
Huctmmumaa 51.0.33.01 «Maremaruka» OTHOCHUTCS K 00s3aTeNIbHOW 4YacTh y4eOHOTO

IUIaHa II0  HallpaBJICHUIO «IKOHOMUYECKas

0€30IaCHOCTEY

38.05.01. IIpenonaBanue

JIUCHUIUIMHBI «MaTeMaTHKa» ONMUPaEeTCs Ha IIKOIBHBIN Kype « AJreOphl M Hauana aHAIIN3a.
3HaHMA, YMEHHUS U HABBIKU, IOJIYYCHHBIC IIPU W3YYEHHH JUCLUILIMHBI, UCIOIB3YHOTCS

CTYIICHTaMH B Hay4YHO-HCCIIEIOBATEIBCKOW padoTe,

pu

MPOXOKJICHUU  TPEAAUTIIIOMHOMN

MapaKTUKU U IIPpHU BBINIOJIHCHUU BBIITY CKHBIX KBaJ'II/I(i)I/IKaHI/IOHHBIX pa60T.

3. ConepskaHue U CTPYKTYpa AUCHUILIMHBI
3.1. CTpyKTypa QM CHUNIUHBI

Ounasn popma 0oyuenusn

Ne n/m HaumeHnoBaHue O0beM TUCIUTIIINHDI, Yac. dopma
TeM Bcero KonrakTHas padora CP TeKyLlero
o0yuarommuxcst ¢ KOHTPOJISAA
npemnoaaBarejiemM ycreBaeMo
10 BHJIAaM Yy4eOHBbIX CTH,
3aHATHH MPOMEXKYT
JU 0T | I3/10T | KCP | CPO | CII O4YHOM
arrecTanu
"
Tewa 1 | DUCMCHTRITCOPII | ) 22 2/2 4 | 4 VO
MHOJKECTB.




Marpuue! u omnpe-
JEJIATENH.

Tema 2 24 4/0 4/0 8 8 T

Tema3 | CMCTCMBI IMHCH- 24 4/0 4/0 8 8 | VYO:KP
HBIX YpaBHEHHI.

Bexkropa Ha mioc-
KOCTH U B IIPO-

Tema 4. | crpanctse. Jluneii- 16 4/2 4/2 8 T
HbIE MpeodpazoBa-
HUs (OnepaTopsl).

Tema 5 ESMHHCKCHHG e 6 472 472 8 T

DJeMeHThI aHa-
Tema 6 | TuTHYECKOM 28 4/2 4/2 10 10 YO; T
TEOMETPHH.

DyYHKIIUU OTHOMN

Tema 7 o
EePEeMEHHOM.

22 4/0 4/0 8 6 YO

Hudbdepenumansao
€ UCUUCIICHHE
dbyHKIIMM OTHON
MIEPEMEHHOMN

Tema8 32 6/0 6/0 10 10 T; KP

[IpomexxyTounas
aTTecTalus

3auer

HuTerpanbHoe
WCYHCIICHHE
(byHKIINHM OHOM
IIEPEMEHHOM.

Tema 9 34 10/4 10/4 8 6 YO; KP

Tema | Yucnosnle n

22 6/2 6/2 6 4 YO
10 CTEIEHHbIE PSIJIbI

OyHKIMU
HECKOJIbKHX 26 8/2 8/2 10 YO; KP
MEPEMEHHBIX

Tema
11.

Tema | luddepenmans-

30 8/4 8/4 8 6 T
12 HBIC YPaBHEHHS.

KonTpons

3auer ¢

[IpomexxyTouHas arTecTanus 2 2 N
OLICHKOM

Bcero (akaz. Yac ): 288 12 16 2 9% | 62

Hcnonp3yeMble COKpaLeHUs:

JI — 3aHATHSA JIEKIMOHHOTO THIA (JEKIIMU U UHbIe yueOHBIE 3aHATHS, IPelyCMaTPUBAIOIIUE TPEUMYIIIECTBEHHYIO
nepenavyy yaeOHoi nHQopManny IeqarorndecKuMe pabOTHUKAMH OPTaHU3aINH 1 (WIIH) JTUIAMU, IPHBIEKAeMBIMH
OpraHM3aIel K peaan3aliy 00pa3oBaTe/IbHBIX IPOrPaMM Ha MHBIX YCIOBHSIX, 00ydaroIumMes) ;

[13 — npakTnyeckne 3aHATHS (BUABI 3aHATHSI CEMHUHAPCKOTO THIIA 33 MCKIIFOYEHUEM JIAOOpaTOPHBIX padoT) ;

KCP — unguBuayansHas pabota 00ydaromuxcs ¢ nefarorndeCKUMHI pabOTHUKaM1 OpraHU3alyy 1 (WIIN) JIHIaMH,
MIPUBJIEKaEMBIMHU OpTraHU3aLMed K peanr3annuy 00pa3oBaTeNbHbIX IPOrpaMM Ha MHBIX YCJIOBUSX (B TOM YHCIIE
WMHUBHyaIbHbIE KOHCYJIBTALNH) ;

CP — camocrosiTenbHas padoTa, ocyliecTBisieMas 0e3 yuacTusl elaror4eckuX pabOTHUKOB OpraHu3aluy U (W) JIUI,
NPUBJICKAEMBIX OpPraHu3alMel K peain3anuy 00pa3oBaTelibHbIX MPOrPaMM Ha UHBIX YCIIOBHSX;

CII — camomnpoBepka;

CPO — camocrositenpHas pabota o0ydaromnierocs

K -xoHTpONIBHBIE PAOOTEI




YO -ycTHBI1 onpoc,
T -rectupoBanue

3aounasn gropma odyuenusn

Ne i/

HaumenoBanue
TeM

O0beM TUCHUILIMHDI, Yac.

Bcero

KonTakTHas padora
00y4aromuxcs ¢
npenoaaBareseM

10 BUJIaM Y4eOHbIX

3aHATHA

CPp

JI

13

KCP

CPO

Cll

®opma
TeKyllero
KOHTPOJISI
ycneBaeMo
CTH,
MPOMEKYT
OYHOM
aTTecTanu
"

Tema 1

OneMeHTBI TeOpHun
MHOXECTB.

21

10

10

Tema 2

Marpuuel u omnpe-
JEIIATENH.

22

10

10

YO

Tema 3

CucreMsl JUHET-
HBIX YPaBHEHUM.

22

10

10

YO

Tema 4.

Bexkropa Ha mioc-
KOCTH U B IIPO-
crpaHcTBe. JIMHER-
HBIC MpeoOpas3oBa-
HUSI (OTIepaTOpHI).

21

10

10

YO

Tema 5

KomiuiekcHeie ync-
ja.

21

10

10

Tema 6

DJIeMEHTHI aHa-
JIATUYECKOUN
T€OMETPHUH.

23

10

10

Tema 7

DyHKIIMU OAHOMN
NIEPEMEHHOM.

23

10

10

YO

Tema8

Hudbdepennmansuo
€ UCUUCIICHHE
({yHKIIMM O1HOM
IIEPEMEHHOMN

23

10

10

YO; KP

[Ipomexyrounas
aTTecTanus

3auer

Tema 9

HuTterpanbHoe
UCUHWCJICHHE
(dbyHKIIMM OTHON
[IEPEMEHHOM.

23

10

10

YO; KP

Tema
10

YucinoBele U
CTEIEHHBIE PSIJIbI

23

10

10

Tema
11.

DyHKIMU
HECKOJIBKUX
NIEPEMEHHBIX

28

15

10

YO

Tema
12

Juddepennnas-
HbIC YPaBHCHHUSI.

28

15

10

Kontpons

[IpomerxyTouHas aTTecTarysl

3auét ¢




OLIEHKOU

Bcero (akaz./actp. yachl): 288 12/12 16 2 130 ‘ 120

Hcnone3yemble COKpalieHUs:
JI — 3aHsTHS NEKIMOHHOTO THMA (JIEKIUH U WHBIC yUeOHBIC 3aHATHS, IPEAYCMaTPHUBAIOIIIE IPEHMYIIIECTBEHHYO
nepenady yaeOHoH MH(OPMAIMN ITeAarOTHYECKUMHI paOOTHUKAMH OpPTaHW3aluy U (MIN) JULAMH, TPABIEKAeMbIMU
OpraHM3aIyel K peaan3aliy 00pa3oBaTesIbHBIX IPOrpaMM Ha MHBIX YCIOBHX, 00ydaroImumes) ;
[13 — npakTnyeckne 3aHATHS (BUIBI 3aHATHSI CEMHHAPCKOTO THIIA 33 MCKIIOYEHUEM JIAOOPATOPHBIX padoT) ;
KCP — unauBuayanpHas pabora 00y4daromuxcs ¢ nearorndeCKUMI padOTHUKaMU OpraHu3alyy U (WIIK) JIMIaMHU,
NPUBJIEKAEMBIMH OpPraHHU3aIMei K peaan3alii 00pa3oBarelibHbIX POrpaMM Ha MHBIX YCIOBHSX (B TOM YHCIIe
WH/IMBH/yalIbHbIE KOHCYJIBTALNH) ;
CP — camocrositenpHas paboTta, ocymiecTisieMas 0€3 y9acTHs ITeIarormIecKuX pabOTHUKOB OpTaHU3AINH U (WIIH) JTUII,
MIPUBJIEKAEMBIX OPTaHHU3AIMEH K peann3aiy 00pa30BaTeNbHbIX IPOrPaMM Ha MHBIX yCIOBHSIX;
CII — camonpoBepka;
CPO — camocrosiTensHast paboTa 00ydaromerocs
KoHTpousbHBIE paboThl (K),
ycrHbl# onpoc (YO),
tectuposanue (T)

JOT — 3aHsTHSA, IPOBOAUMBIE C IPUMEHEHHEM JIMCTAHIIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOIOTHH.

3.2. Conep:xaHue TUCHHUILIHHBI

Tema 1. J1eMeHTHI TEOPUU MHOMKECTB.

[ToHsATHS MHOXKECTBA, CIOCOOBI 3a7jaHNs U TpaUUecKOro MpeICTaBIeHHs, ONepaluy Haj
MHO€CTBaMH. JleMCTBUTENIbHBIE YHMCIAa W HX OCHOBHBIE CBOWCTBAa. MeTpHUyecKoe Ipo-
CTPaHCTBO.

Tema 2. MaTpuubl M onpee/uTe/IH.

OcHoBHbl€ cBenieHHs 0 MaTpuuax. Onepamyn Haa MarpuiaMmy. OnpenennuTen KBaapaTHbIX
Mmarpuil. CBolicTBa onpenenuteneit. OOpatHas Marpuiia. PaHr MaTpuIibL.

Tema 3. CucremMbl JIUHEHHBIX YPABHEHUI.

OcHoBHble TOHATHA MU ompeneneHusa. CucteMa n JMHEMHBIX YpPaBHEHMH C m II€pEMEH-
HbIMU. MeTo oOpaTHOi MaTpullsl U popmyisl Kpamepa. Metoa I"aycca. Cucrema m JnHEHHbBIX
YpaBHEHUH ¢ 1 iepeMeHHbIMU. CHCTEMBI TUHENHBIX OAHOPOJHBIX YPaBHEHUH.

Tema 4. BekTopa Ha IVIOCKOCTH U B IPOCTPAHCTBE.

[loHsTHS I - MEPHOTO BEKTOpAa U BEKTOPHOIO IpocTpaHcTBa. CKalsipHOE U BEKTOPHOE
npousBeaeHue. PasmepHocTs U 6a3uc BeKTOpHOTro (JIMHEHOro) npocTpaHcTsa. Ilepexon k HOBO-
My 0a3ucy. EBkinnnoBo npoctpancTBo. JIuneitHble npeodpa3oBanus (onepaTopsl). CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHbIE 3HAUCHMSI IMHEHHOTO OIeparTopa.

Tema 5. KoMmmiekcHble yncJia.

Mogenu npeacTaBieHus] KOMIJIEKCHBIX 4yKced. Anredpanueckas ¢popma MpercTaBlIeHHs
KOMIUIEKCHBIX uuces. TpuroHomerpuyeckas M TIOKa3aTeiabHas (OpPMBI IPEICTaBICHUS
KOMIUIEKCHBIX YHCEIL.

Tema 6. D1eMeHTHI aHAJIMTHYECKON reOMeTPHH.

Cucremsl koopauHar. IlpocTeiiine 3anaun aHAIUTHYECKOW reoMeTpuM. AjireOpanyeckue
JIMHUY TIEPBOTO MOpsAAKA. YpaBHEHHE MPSIMOM Ha IIIOCKOCTH. B3auMHOe pacroniokeHne NMpsiMbIX U
To4eK. AnreOpanyeckue JIMHUU BTOporo nopsaka. OKpyKHOCTb U sumnc. [ 'unep6ona u napadona.
I1nockocTs U npsimast B IPOCTPAHCTBE.

Tema 7. ®yHKUHMH OAHOW NepeMEeHHOI.

[onsarue ¢ynxmun. OCHOBHBIE CBOWMCTBAa (PYHKIMI M UX Kiaccuukanus. DIeMeHTap-
Hble ¢pyHkuuu. [IpeobGpazoBanue rpapukos. [loHsTue uyncnoBoii nocnenosarenbHoCcTU. [lpenen
(YHKIIMY ¥ YHCIIOBOM MOCIIEA0BATEILHOCTH. bECKOHEYHO Maible U OECKOHEYHO OOJIbIIHNE BETUYH -
Hbl. OCHOBHBIE TEOPEMBI O IpeieNiax. 3aMeydaTerbHble npeaessl. HenmpepbIBHOCTE (yHKIMY.

Tema 8. [IndppepennuaibHoe ucuncaenne GyHKINH OHOMH NepeMeHHOI.

[TonsTie nponsBoaHoi GpyHkImKu. OcHOBHBIE ITpaBuia TuddepenHuposanus. [IpousBos-
Hasl CJIOXHOM M oOparHoW ¢yHKuMA. [Ipon3BOJHBIE HESBHOW W TapaMEeTPUUYECKH 3aJaHHON
¢yskuuu. IToHaTue npou3BOAHBIX BbICIINX NOPsAKOB. luddepenuman pynxnuu. [Ipumenenue
maddepennnana B npuOMKeHHbIX BhIYciaeHusX. [lonsatue o auddepennnanax BbICIINX MO-

8




psnkoB. OcHOBHBIE TeopeMbl AuddepernnansHoro ucurciaenus. [pasuno Jlonuransa. Bospacra-
HUe U yObIBaHHE QYHKIMHA. XapaKkTepHble TOUKH (YHKIUN U XapaKTepHbIe JIMHUU UX Ipa(UKOB
(okcTpeMyM (GyHKIMH, HauOoJIbIIee U HAaUMEHbINIee 3HaYeHUsT (PYHKLMU HA OTPE3Ke M MHTEpBa-
JIe, BBIMYKJIOCTh (DYHKIMH, TOUKU mepernda, acuMnToTsl rpaduka ¢pynkiun). OOmas cxema uc-
ciieoBaHusl (PYHKIMI U IOCTPOCHUS X TPaHKOB.

Tema 9. UnTerpajibHOE HCUMCIICHHUE.

[Tonatus nepBooOpa3HOil M HeompeaeaeHHOTo uHTerpana. CBOHCTBa HEONpPEAEICHHOTO
uHTerpasia. Merosibl HHTETpUPOBAHUS (METOJ 3aMEHbI IEPEMEHHON, METO/I HHTETPUPOBAHHUS 1O
YacTsM, MHTETPUPOBAHHE MPOCTEHININX pPALMOHANBHBIX IpoOed, WHTErpUpPOBAaHHE HEKOTOPBIX
BUJIOB MPpALlMOHATILHOCTEN, UHTEIrPUPOBAHNE TPUTOHOMETpUuUeckux ¢QyHkiwuii). [lonstue onpe-
JelieHHoro uHrerpaia. CBolcTBa ONpeNeseHHOro HHTerpana. OnpeneneHHbld MHTErpall Kak
¢bynkus BepxHero npezaena. @opmyna Hetotona-Jleitoaua. Meropl BEIUUCICHHS OTIPEIETICH-
HOT'O MHTerpaja (3aMeHa MepeMeHHON U MHTETPUPOBAHHUE IO YacTsAM B ONPEICICHHOM UHTErpa-
ne). 'eomeTpuyeckue NpuIoKeHHs ONpeIe]IeHHOro uHTerpaina. HecoOCTBEeHHbIE MHTETPaJIbI.

Tema 10. Yuncsi0Bble U CTeNEHHbIE PAIBI

[Tonsitue uncmoBoro psiga. OCHOBHBIE CBOWMCTBA psAnoB. HeoOXoauMblil MpU3HAK CXO-
IUMOCTH psia. IIpu3Haku CXOAMMOCTH PSOB C HEOTPHULIATENLHBIMU WieHaMU. AOCONIOTHAS U
YCIIOBHAsl CXOAMMOCTh 3HAaKONEpeMeHHbIX psaoB. [IpusHak cxomumoctu JleiOHuma as 3HaKo-
yepenyroerocs psga. Crenennsie psaabl. Teopema Abens. CBolcTBa cTeNeHHBIX paaoB. Paanyc
CXOJIMMOCTH CTEIEeHHOro psaa. Panbl Maknopena u Teitnopa.

Tema 11. ®yHKIHMHM HECKOJIbKHUX IepeMeHHBIX.

[TonsiTus (GyHKIUM HECKONbKUX NepeMeHHBIX. [Ipenen M HempepbIBHOCTh (DYHKIUU.
YacTHble TPOM3BOJHBIC U MONMHBINA Auddepernnan ¢pynkuuu. [IponsBogHas Mo HampaBJIeHUIO,
rpagueHT QYHKIUH. DKCTpeMyMbl (DYHKIIMH MHOTHUX MEPEMEHHBIX, HEOOXOMMOE U JOCTaTOY-
HOE YCIIOBHE JKCTPEMyMa. YCIIOBHBIM JKCTpeMyM. Meron MmHoxurenen Jlarpawxka. Ilonarue
JNBOMHOTO MHTerpana. CBeJeHre IBOMHOrO MHTErpajiga K MOBTOPHOMY. ['eoMeTpruueckass HHTEp-
IpeTanus JBOMHOTO UHTErpaa.

Tema 12. [IndpepeHuuaibHbie ypaBHEHHS.

OcnoBHble ToHATHA. OOI1€e U YacTHBIC PelIeHUs] OOBIKHOBEHHBIX TU(epeHIIaTIbHBIX
ypaBHeHui. Juddepennmanbupie ypaBHeHUs nepBoro nopsaka. 3agada Komm (yciaoBue cyuie-
CTBOBaHUS M €JUHCTBEHHOCTH perieHus). Henonuele nuddepeHuanbibple ypaBHEHUS! IEPBOTO
nopsnaka. JuddepeHunanbHble ypaBHEHUS IEPBOro MOPSAKA C Pa3AESIOUIUMUCS HepeMeH-
HbIMU. JIuHelHble MuQdepeHmaIbHble ypaBHEHUS TepBoro mnopsaka. Juddepennuanbabie
ypaBHEHHS BTOPOTO TMOPSJIKA, MAOIMYyCKAaloNIMe MOHWKeHue mnopsaka. JuddepeHuuanbHbie
YpaBHEHMS BTOPOTO MOPSI/IKA C TOCTOSHHBIMU KO3 (UIIECHTAMH.

4 MatepuaJjibl TeKyLero KOHTPOJIsl yCIIeBAeMOCTH 00y4Yal0IuXCs

4.1 B xo1e peanu3annu IMCUMILIMHBI «MaTeMaTuKa» UCHOJb3YIOTCS CJIeAYIONIUe MeTOIbI
TeKYIero KOHTPOJIsl yCIeBAeMOCTH 00y4alouXxcs:

Ounasn popma odyuenusn

Tema (paznemn) ®opmbl (METOIBI) TEKYIIETO KOHTPOJIS
yCIeBaEMOCTHU

Tewma 1. DiieMeHTBI TEOPUHU MHOXKECTB. YO

Tema 2. Matpuubl ¥ OIpeASTUTENH. T

Tema 3. CucteMbl JIMHEHHBIX YpaBHEHHI YO, KP

Tema 4. BekTopa Ha IJIOCKOCTH M B TPOCTPAHCTBE T

Tema 5. KoMIekcHbIe yncia. T

Tema 6 DiieMEHTHI aHATUTHYECKOW Tr€OMETPHH. YO, T

Tema 7. OyHKIMHN OJHON EPEMEHHOM. YO




Tema 8 JluddepennmansHoe ucUUCIeHHE QYHKIUH T, KP
OJIHOY MepEeMEHHOMN
Tema 9. MWHurerpampHOEe HCUYUCICHHE (QYHKIUH YO, KP
OJIHOM MEepEeMEHHOMN
Tema 10. YwncrioBbie U CTEEHHBIC PSI/IBI YO
Tema 11. DyHKIMU HECKOJIIBKUX MEPEMEHHBIX YO, KP
Tema 12. Tudbdepenumanbupie ypaBHECHUS T
3aounasa gpopma odyuenusn
Tema (paznen) ®DopMBbI (METO/IBI) TEKYIIETO KOHTPOJIS
yCIEBAEMOCTHU
Tema 1. Dy1eMEHTBI TEOPUH MHOKECTB.
Tema 2. Matpuipl ¥ OlpeieaIUTeNN. YO
Tema 3. CucteMbl IMHEMHBIX YPaBHEHHI YO
Tema 4. Bekropa Ha IJIOCKOCTH U B IPOCTPAHCTBE YO
Tema 5. KoMIiekcHbIe unca.
Tema 6 DyieMEHTHI aHATUTUYECKON T€OMETPHH.
Tema 7. OyHKUMU OAHOU MEPEMEHHOM. YO
Tema 8. luddepennmansuoe ucuncnenne GyHKIUU YO, KP
OJTHOM IEPEMEHHOU
Tema 9. WHrerpanpHOEe HCUYHUCICHHE QYHKIUH YO, KP
OJTHOV MEPEMEHHOMN
Tema 10. YwuciioBble U CTEHEHHBIE PSIbI
Tema 11. DyHKIMU HECKOJIIBKUX MEPEMEHHBIX YO
Tema 12. TuddepeHunanbHbie ypaBHSHUS

VYCTHBIN OMpPOC TOTOBHOCTH MO TEME JIEKIUN, OMPOCHl OOYyYaroOlIUXCsl MPOBOIATCS Ha
MPAKTUYECKUX 3aHATHUSAX.

Ha mnpaktuueckue 3aHsATHS OOy4yaroIIMHCS JOKEH NPUXOAUTh, UMes TIpH cebe
KOHCIIEKTHI JICKIIMI M WHBIE MOCOOUS MO TeMaTUKE aJanTallMOHHOW IUCHUIUIMHBI U aKTUBHO
Y4acTBOBAaTh B 00CYX/IEHUH ITOCTABJICHHBIX BOIIPOCOB.

Bunamu 3anmanuii, Ay caMOCTOATENbHOM paboOThl OOydarolmuXcs MOTYT OBITh - JUIS
OBJIQJICHUS] 3HAHWSIMM [0 TpOorpaMMe YydYeOHOro Kypca: uTeHHs Tekcra (y4yeOHUKa,
JIOTIOJIHUTENIBHON ~ JIUTEpaTyphl); KOHCIIEKTHPOBaHHE TeKcTa; paboTa co ClIoBapsMH U
CIpaBOYHHUKAMU; y4eOHO-HCCIe0BaTeNbCKasi padoTa; 1eJIeBOe UCIOIb30BAHUE KOMIBIOTEPHOM
TEXHHUKH, UHTEPHETA, ayAH0 — U BUAE03anucei U ap.).

[IpoBenenne  mpakTHUUECKOro  3aHATHS ~ HauyumHaeTcs  KparkuMm  (5-7  MuH.)
BCTYIIUTEJIbHBIM ~ CJIOBOM  IpENOJAABaTeis, B  KOTOPOM  THOJYEPKUBAETCS  3HAYCHUE
paccMaTpuBacMOM TEMBI, €€ pOJIb U 3HAYECHHUE JUIA IOATOTOBKM CIELHAIUCTOB TAMOXXEHHOIO
nena. Ha npaktuueckoM 3aHsITHH OOydYaroIiuecs MoJ| pyKOBOACTBOM IpemnojaBareis miyOoko U
BCECTOPOHHE OOCYXIAIOT BOMPOCHI TeMbl. JlJii YCHIIEHHS aKTHBHOCTH OOyYaromuxcs |
3aKperyieHUs] MX 3HAHUW MpernojaBarellb JOJDKEH IMpUBJIEKaTb K Y4YacTHUIO B OOCYXIEHUU
BOIIPOCOB BO3MOXHO OOJbIliee KOJIWYECTBO OOYYArOIIUXCS. DTO JOCTUTAETCS IOCTAaHOBKOU
JOTIOJTHUTENIBHBIX BOIIPOCOB, HAIPABIECHHBIX HA PACKPBITHE, JETATU3ALMIO PA3ITUYHBIX ACIIEKTOB
OCHOBHOT'O BOIIPOCA, 0OCOOEHHO IMPAKTHYECKOTO OIBITA, CIOXKHBIX cuTyauuil. Ilocie obcyxaeHus
KaXJ0ro BOMpOCa MPENojaBaTeNlio  I[eeco00pa3Ho  JaBaTh  OLIGHKY  BBICTYIUICHHUH,
aKIEHTUPOBaTb BHHMMAaHHE Ha HauOoJee CYIIECTBEHHBIX IOJIOXKCHUAX, MpodIemMax u
BO3MO)KHBIX BapHaHTaX UX PELICHHUS.

[IpenonaBarenb OLIEHUBAET YPOBEHb MOATOTOBICHHOCTH O0YYAIOLINXCS K 3aHATHUIO TI0
CJIEIYIOLUM [TOKA3aTeIIsAM:

- YCTHBIE OTBETHI Ha BOIIPOCHI IIPETIOAABATEIIA 10 TEME 3aHATHS;
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- IPOBEPKH BHITIOHEHUS IOMAIIHUX 33 JaHUIA;

- 110 pe3yJibTaTaM BBIIIOJIHEHHS TECTOB

Kpurepun oniennBanus onpoca:

- coziep>kaHue U GOpMYITMPOBKU OTBETOB Ha BOIPOCHI;

- TOJIHOTA U a/IEKBaTHOCTh OTBETOB.

Jeranuzanust O0aqioB M KPUTEPUH OLIGHKH TEKYILIEr0 KOHTPOJSl YyCIIEBaeMOCTH

YTBCPIKAAIOTCS HA 3aCCHaHUN Ka(penpm.

—

10.

4.2. TunoBbie MaTepHaJIbl TEKYIIero KOHTPOJISI yCIIeBaeMOCTH

Tunosble OLeHOYHBIE MaTepHaJIbl 10 Teme 1

Tumnoseie BONPOCHI /151 ONPoOca 1o Teme 1 J1eMeHThI TEOPUH MHOKECTB
IIpocTbie Bonpochbl

Omnpenenenne MHOKecTBa. [IprBenTe OCHOBHBIE OHATHS M ONIPENEICHUS
IIepeunciure BUbI YACIOBBIX MHOKECTB

[IepeuncauTe OCHOBHBIE ONIEpAIIUU HaJl MHOXKECTBAMH.

OObIYHBIC BONPOCHI

[IpuBenuTe nuarpaMMsl BeHHa J1711 OCHOBHBIX OI€paliii HaJl MHOKECTBAMU
N300pa3ute Ha KOOPJUHATHON MPSAMON TIepEUNCIICHHbBIE MHOKECTBA:
a) N, (-1,5<x<6.,7);
0) M= {x|xeA)A={x|x<0};Z, B={x|-3<x<7}

CJ10:kHBIE BONIPOCHI
3aaiiTe MHOXECTBO JIPYTHM CIIOCOO0M (ecii 3To BO3MOXKHO): N, (x <9); 0) A = {-4, -3,
-2,-1,0,1,2,3,4}

Haiinure nepeceuenne mHoxecTB A = {a, b,c,d, e} uB={b, d, e, g, x}.

Hatinure oobenuaenne MHOXeCTB A 1 B, ectm A = { x| -2/5<x<7/3},B={x|-1/4<x
<3}.

Hatigure pasaocts MHOXKeCTB A 1 B, ecmm A = { x| -2/5<x<7/3}, B={x|-1/4<x <
3}.

Haiinure nepeceuenne muoxects A = {1,3,5,7,8} uB={0,1, 5,6, 7}.

TunoBbie OLIEHOYHbIE MarTrepHuaJbl 110 TEME 2 ManI/IIII)I U onpeaeJimTe,Iu

Tecr
1 Bapmanrt
CooTHecTH pelieHue 3a/1a4 C OJJHUM U3 BapHAHTOB OTBETOB

(—5 1 )(—5 1 )
3anada: BeruMcauTh ONpenenuTeab MaTpULibl 10 —4/410 -4/,
1)-10 2)0 3)10 4) 20
CooTHecTH pelleHte 3a/1a4u ¢ OAHUM U3 BapUaHTOB OTBETOB

‘2 —1‘ - 0‘2 —1‘ -0
3anaua: Pemuth HepaBeHCTBO 14 x 4 x
])x:izx:iz 2)x=2x=2 3) x<-2 4) x>-2
CooTHecTu penieHue 3a1a4i ¢ OOHUM U3 BADUAHTOB OTBETOB!

R

b
ST
3agada: BeryuciauTe onpeaenuTenb I
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13 2) 12 3)10 4)-12

4. CoOOTHECTH PEeIICHUE 3a/1a49H C OJHUM U3 BAPUAHTOB OTBETOB

1 2 -3 1 2 -3
A=13 6 -9 =13 6 -9
3anaya: BeIYMCIUTE paHT MaTPUILIbL 4 5 —12 4 5 —12/,
1)0 2)1 3)2 4)3
5. CooTHecTH peuieHue 3a1a4i ¢ OJTHUM U3 BapUAHTOB OTBETOB
1 o -1 1 o -1
2 0 &5 2 0 &5
3anaya: Tpancmonuposarh Matpurry +—1 1 2 /%=1 1 2
1 0 Ovyl 0O O 1 2 -1 1 2 -1
0O 1 oo 1 O 0 0 1 0 0 1
o 0 1/ 0 1 -1 5 2 -1 5 2
1) 2)
-1 5 2 -1 5 2 -1 -2 1 -1 -2 1
0 0 1 0 0 1 0 0 —1 0 0 -1
3) 1 2 -1 1 2 -1 4) M1 -5 -2 1 -5 -2
6. CoOTHeCTH pellIeHUe 3a/1a4K C OTHUM M3 BApUAHTOB OTBETOB
1 -1 1 -1 -1 0
3amaua: BeimomHUTE aeicTtBue A-B, rae (2 3 ) (2 3 )I/I ( 0 1)
-1 0
B= [ 0 1)
0 —1y0 -1 0 —1y0 -1 2 —1y2 -1
1) (2 4 )(2 4 ) 2) {2 4 )(2 4 ) 3) (2 2 )(2 2 )
0 —1nj0 -1
PICIY CRY
7. CoOOTHECTH pelieHre 3a7a4i ¢ OJHUM U3 BApUAHTOB OTBETOB
} _ (3 0 ) y [3 0 }
3amaua: BeimomHuTh nencteue 24, raoe 4 -5 4 —5
23 20~/23 20 G 0 & 0 2 —In2 -1
1) (24 —25)(24 —25) 2) (8 —10)(8 —10) 3) (2 2 )(2 2
0 —1nj0 -1
PICIY CRY
8. CooTHecTH pelieHue 3a1a4u ¢ OTHUM U3 BAPUAHTOB OTBETOB
1 2

3agaua: Bemmonuuts nevicteue 2AE-EA, tne E — enuHU4YHAs MaTpula, a

(1 2
4 _(3 4)
1 2yl 2 1 0yl 0 2 42 4
pG G 56 Do ) 56 & 8
—2 —4-2 —4
S 5 D)
9. CooTHecTH penieHre 3a7a4u ¢ OTHUM W3 BAPUAHTOB OTBETOB.
(4 z)_(z 0 6
3amava: Halitu pa3mMepHOCTh MPOU3BENCHUS MATPHIL 0 3/ \5 2 1
{4 2)_(2 0 6)
0 3 5 2 1/
2x2 2) 4x4 3)2x3 4) 3x2
10. CooTHECTH pelIeHne 3a]auu C OIHUM U3 BapUaHTOB OTBETOB
1 1 1
A= (1 -1 1)
3 2 1

3anmada: HaliTi 0OpaTHy0 MaTpHIly K MaTpuiie

12
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1 1 1
A=1]1 -1 1
3 2 1

0,75 0,25 0,5 0,75 0,25 0,5 -0,75 0,5 1,25
( 0,5 —0,5 0 )( 0,5 —0,5 0 ) ( 025 -—-0,5 0,25)
1,25 0,25 -—-0,5 1,25 0,25 -—-0,5 0,5 0 —0,5
1) 2)
0,75 0,5 1,25
( 0,25 —-0,5 0,25)
0,5 0 —0,5
1 f}3 1 /fE 1 fg
—-12 4 8 —-12 4 a8 1};3 —1}z3 1};3
8 -8 0 8 -8 0 2 1
V20 4 -8/\20 4 -8 1 %3
) 4) 3 3
1 1 1
/3 /3 /3
1 fg -1 XE 1 XE
Kiroun:
1 2 3 4 5 6 7 10
1 4 4 3 2 3 2 1
2 BapuaHT
1.CooTHeCTH pellieHre 3a/1a4u ¢ OJTHUM U3 BApUAHTOB OTBETOB
(3 - 1} (3 -1
3agada: BeryuciauTe onpeaenuTesb MaTpUIbI 7307 3
1)2 2)-2 3)10 4) 16

2. CooTHECTH pelIeHHUEe 3a7a4i ¢ OJTHAM W3 BApUAHTOB OTBETOB
X 9 X 9
\ \ < u\ \ <0
3agada: Pemuth HepaBeHcTBO 11 —3 1 -3
1)x£3x£3 2)x=3x=3 3) x<-3 4) x>-3
3. CooTHecTH pelieHre 3aJjauu ¢ OJTHAM W3 BApUAHTOB OTBETOB:

1 1 —-1h/1 1 -1
(l 6 — l) (l 6 — l)
2 2 0 2 2 0
3agaya: Bel4ucnuTh OnpeaenuTens

1)3 2)12 3)10 4)-12
4. CooTHECTH pellIEeHHUE 331a4H C OJHUM U3 BAPUAHTOB OTBETOB

1 1 1 1

A= (l -1 l)ﬁ = (l

3amada: BeIYMCINTG paHT MaTPHIIBI 3 2 1 3
1)0 2)1 3)2 4)3

5. CooTHecTH pelieHue 3a1a4 ¢ OJJHAM U3 BAPUAHTOB OTBETOB

301 Ihnv/3 1 1
-3 2 0J|-3 2 0
3anava: Tpanconuposats MaTpurry 1 2 0/%1 2 0
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B=(2

25

1 1 3%\/1 1 3 (100)(100)
0 2 -3)lo 2 -3 0 1 0ojfo 1 0
(021)({]21) o 0 1/ 0 1
1) 2)
-3 -1 —1%/—3 —1 -1 3 —3 1vw/3 -3 1
B ) B ) I () (O
3) -3 -2 0/\-3 -2 o0 4\ 0 0/\1 0 0
6.. CooTHECTH pellIeHHE 3a1a4 C OJHUM U3 BApUAHTOB OTBETOB
-1 0 -1 0
3amauva: BeIogHUTE AeHcTBUE A-B, e 4 _( 7 ljﬁ1 _( 7 1)1/13_[
9,
-1
2 0Onv2 0 -2 —5yv-2 -5 —2 0 =2
1){0 1){0 1) 2){14 34){14 34) 3)(0 —1)(0
0y—5 0
S5 5)
7.CooTHeCTH penieHue 3aJaur ¢ OJJHUM U3 BApUAHTOB OTBETOB

1 2 1 2
A= A=
3agaua: BeimomHuTh neiictBue -3A4, rme (3 4) (3 4)

2
0

)

—13 —23y/—13 23 —31 —32%—31 -—-32 3 6
1)(—33 —43)(—33 —43) 2)(—33 —34)(—33 —34) 3)(9 12

G G G D)

8.. CootHEecTH PCIICHUC 3a1auu C OJHUM U3 BApUAHTOB OTBCTOB

3anava: Bemmonuute neiicteue AE+3EA, tae E — eqMHU4YHAs MaTpuua, a

a=(2 9

p GG D 50 206 %D 56 DG )

1
4) (-1

2)( 1 2}
2/\—-1 2
9. CooTHECTH pelIeHHe 3a7a4yu C OJJHUM U3 BAPUAHTOB OTBETOB.

(4 2) ) (—lﬂ)
3agauya: HaliTu pa3sMepHOCTh MPOU3BEACHUS MATPHUIL 0 3 5

(6 3)-(5)

1)2x2 2) 2x1 3) 2x3 4) 3x2
10. CooTHecTH pelIeHue 3a1a4u ¢ OTHUM U3 BAPUAHTOB OTBETOB

-1 -1 -1
A=]-1 1 -1
-3 -2 -1

3amava: Haiitu oOparHyto MaTpuily K MaTpUIle

-1 -1 -1
A=[-1 1 -1
-3 -2 -1

075 —-025 -—-05 075 —-025 -—-05

( —-0,5 0,5 0 )( —-0,5 0,5 0 )
-1,25 -0,25 0,5 -1,25 -0,25 0,5

1) 2)
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—075 05 125\/-075 05 125
( 025 —05 025 )( 025 —05 0,25)
o5 o -05/\os5 0 -05
1, 1, 1
/s /3 /3
~1 4 -8\/—-1 4 -8 1, -1, 1
( 8 8 0 )( 8 8 0 ) /3 " /3 1’{3
V20 —4 8/\20 -4 8 p\1 3 s
VAV

1};3 _1f3 1f3
1 2/}3 1{3

Karoun:
1 2 3 4 5 6 7 8 9 10
4 4 3 4 4 2 4 3 2 1

Tunosblie OLeHOYHBIE MaTepHaJIbI 10 Teme 3 .
Tumnosbie Bompochl st yeTHOro ompoca no teme 3: CUCTEMbBI IMHEUHBIX
AJITEBPAMYECKHUX YPABHEHUU (CJIAY)

1 BapuanT

1. YTouHUTE, MOXKET JIM PAHT PACIIUPEHHON MATPUIILI OBITH MEHBIIIE pAaHTa OCHOB-
HOW MaTpHIIbl CUCTEMBI JINHEHHBIX YPaBHEHUNA?

2. YTouHUTE, MOXKET JIM CUCTEMA UMETh POBHO 7 PEIICHUIT?

3. 3anumute yciaoBue coBMecTHOCTH CIIAY.

4. Yrtounure, MOkHO Jin MeTo1 Kpamepa mpuMeHsThCs JI71sl pellIeHus] HeOIpeIeieH-
Hbix CJIAY?

5. VYTOoUHHTE, MOXKHO JIU CHIeNIaTh OMHO3HAYHBIM BEIBOJ 0 ToM, 4To CJIAY ToNBKO HE-

COBMCCTHaA, €CJIU OIIPCACIINTCIIb OCHOBHBIHN MaTpuIbl CUCTEMbI PaBCH Hy.]'IIOQ

2 BapHMaHT

YTOUHUTE, MOXKET JIM PaHT pacHIMpPeHHON Mmarpuubl ogHoponHoi CJIAY ObiTh Oojble
paHra OCHOBHOM MaTpHIIBL.

Yrounure, MmoxkeT i onpesesienHas CJIAY uMmetrsb poBHO 2 perieHus.

3anuuiuTe yciaoBue onpeaenieHHocTu ogHopoaHoit CIIAY.

YTounute, MOKHO Ji1 Jyisl petieHus: HeonpeneaeHHbIX CJIAY mpuMeHsThCS MaTpUUHBIN
METO/I.

Ompenenure TpaBWIO JUJII  HAXOXKJEHUsS 4YHUCIa CBOOOJHBIX HEHM3BECTHBIX B
HeonpeneneHubix CIIAY.

Koutponbnas padora no teme 3

Bapuanr 1

1. Breraucnours:

5 2 -1 3 =2
0 -1 2 3
0O 3 -3 4 0
O -1 1 -1 1
o o 2 -2 2
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2. Haiitu AB — B’ , €CITH

-1 3 2 1
A = =
2 1| —4 3
3. Pemute cucremy o ¢popmynam Kpamepa:
2x,—x,=0
X +2x,—x,=-2
X, +x,=-5
Bapuant 2
1. Bpruncinrs:
4 2 1 3
9 5 3 -7
13 7 4 -14
25 13 4 =21

2. Haiitu A° —4B , €CIIN

1 4 1 -2 1
A=|l0 2 -1 B=|4 3

-1 3 0f 0 -1 1
3. Pemnts cucremy meronom I'aycca:

3x,+x,—4x,=0
2x, +3x,—x,=4
X, +2x,+3x,=6

Bapuanr 3
1. Bpruncinrs:
31 2 4
0 0 -1 6
2 1 3 1
2 =2 3 1
2. Haiitu ( )T , €CIIN
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I 2 -1 -1 5 2
A=|2 3 0 B=|3 7 =2

-1 0 3. 7 4 8
3. Pemuth cucteMy ¢ moMoOIIbI0 OOPaTHOM MATPHIIBL:
2x,—x, =8

3x, +x,+x,=2

-2x,—x, =1

TunoBble OlEHOYHBIE mMarepuajgbl Mo TEMe 4 «BEKTOPBI Ha IIJIOCKOCTH U B

NMPOCTPAHCTBE
Tecr
1 BapuanT
a=1{1;,2:2}a ={1;2;2}
1. OnpenenuTs IJIMHY BEKTOpa
1)2 2) -6; 3)6; 4) 3
d=3i—j+2ka=31—j+2k b=-T+2]+3k

2. Onpenenuts CyMMY JIBYX BEKTOPOB u
b=—1+2]+3k

{2;3; 212;3; 2} {3;3;3}3;3; 3} {2;1;5H2; 1;5}
1) 2) 3) 7 4)

a={3154d=(3154 b={12;0)
3. OnpenennuTs CKAISIPHOE MPOU3BEICHHE BEKTOPOB u
b ={1;2;0)
)5 2) 11 3) 1 4)6
4. OmnpenenuTh BEKTOP, HE SBISIOIIUNICS OPTOM
11 11

{1;0; 0{1;0; 0} {L;513{1 113 {ﬂ;ﬁ;ﬁ}{mﬁ?ﬁ}

1) 2) 3)
1 -1 -1)(1 -1 -1

{ﬁﬁﬁ}{ﬁﬁﬁ}

4)
a=1{2:5 —1}a ={2:5: -1} b= [m;1; 7}
5. OnpenenuTts IpU KAKOM M BEKTOPHI u
b= fm;1; 7}
OpPTOTOHAJIbHBI?

1) 0 2)7 31 4) -1

6. .Ilpu kakux 3Ha4eHUAX (0; B) BEKTOPHI a={2a —4}a={2Za —4},; b={-1;1; §}

b={-1;1; } OyZyT KOJUIMHEAPHBI?
)(-2;2) 2) (1;-1) 3) (2;-2) 4 (-1;1)
7. OnpenenuTh NPU KaKOM 3HAYCHUH M BEKTOpHl & — {2:5; 27Ja ={2; 5; 2?},

b={m;L; 7}b={m1; 7} yc={LL3}c={L1L3} Oy1yT KOMIUTaHAPHBI?

o 2) 1,75 3)-0,5 4)7
8. Cpenu nepeurciIeHHbIX CBOWCTB CMEIIAHHOTO NPOU3BEACHUS yKa3aTh JINIIHEE:
1) HepaBeHCTBO TPeyroJbHUKA 2) aHTUKOMMYTaTUBHOCTh 3) accounaTUBHOCTh
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9. BBI6paTL OpOCTPAaHCTBO, KOTOPOC HC ABJISACTCA CBKIMIOBbBIM

1) C/a,b] 2) R" )V 4) My
10. Omnpenenuts cOOCTBEHHBIC 3HAYCHUS JTMHEHMHOTO MpeoOpa3oBaHwsl, 3aJaHHOTO B HEKOTO-
010

A=-3 4 0
pom Oasuce Marpuiei 212
1) 0 2) 2 3)3 4) -1
Kirouu:

1 2 3 4 5 6 7 9 10
4 4 1 2 3 1 1 1 4 2
2 BapHMaHT
a={4;,—4;-2}a ={4; —4; -2}
2. OrnpenenuTs JUIMHY BEKTOpa
1)2 2) -6; 3)6; 4) 3
a=1+4a=1+4] b=21—7+ 3k
2. OnpenenuTh CyMMY JIByX BEKTOPOB "
b=21—j+ 3k
{2;3;2}{2;3; 2} {3;3;3}3;3; 3} {2;1;5}

1) 2) 3) 7 4)
{2;1;5}

a={-1;2;-3}a ={-1;2; -3}
3. OnpenenuTsb CKaJsipHOE MTPOU3BEJCHUE BEKTOPOB u
b={-40;1}b={—4;0;1}
15 2) 11 3) 1 4)6
4. OmnpenenuTh BEKTOP, HE SBISFOIIUICS OPTOM

{0; —1;0H0; —1; 0} {1 -1}3{11 -1} {0.6;0;0,4}
1) 2) 3)
2z -1 2)fz -1 2
{0,6;0; 0,4} {E: 3 E}{E:T:E}
4)
a={-2;5 —1}a ={-2;5; —1}
5. Onpenenuts IpU KAKOM M  BEKTOPHI 51
b={4m; 7}b={4m 7}
OpPTOTOHAIbHBI?

1) 0 2)7 3)1 4)3

6. .Ilpu Kakux 3Ha4eHUSX (0; B) BEKTOPHI a={a; —2;6}a ={a; —2;6} ; b={2; B;—12}

b ={2; B;—12} 6ynyr konmuneapHs?
1)(-2:2) 2) (1;-1) 3) (2:-2) 4 (-1;4)
7. OnpenenuTh NPU KAKOM 3HAUCHUU M BEKTOpbl & — {=4-5 —6la={-4-5 _"5'},

b={7;m;9}b = {7;m; 9} y ¢ = {1;2;:3)¢ = {L; 2;3} gynyr ommmanapmer?

1)8 2) 1,75 3)-0,5 4)7
8. Cpenu nepeyncieHHbIX CBOMCTB BEKTOPHOTO MPOU3BEACHUS yKa3aTh JINIIHEE:
1) aGcomoTHAsT OAHOPOTHOCTH 2) aHTUKOMMYTaTUBHOCTh 3) accoMaTuBHOCTh

18



9. BBI6paTL IpOCTPaHCTBO, KOTOPOC HE ABJIACTCA HOPMUPOBAHHBIM
1) Cla,b] 2) R" 3) P 4) My
10. OHpe,Z[CJ'II/ITB CO6CTBCHHBIC 3HAUYEHUS TUHEWHOTO npe06pa3013aHH5{, 3a1aHHOTO0 B HCKOTOPOM

5 4 1 5 4 1
A=|0 3 5 |A=|0 3 &
1 -1 1 -1

0aszuce mMarpuiieit

2) 0 2) 2 3)3 4)5
Kimoun:
1 2 3 4 5 6 7 9 10
3 2 3 2 3 4 8 1 4 4
Tunosoii Bapuant KP no remam 3 u 4
1. Haiitu koopaunatel BekTopa x=(7;10) B 6a3zuce e,;=(1;2),e,=(3;4) npoctpancTBa
R?R?
2. Jansl BexTopsl a=2i+j+k u b=(1;1;2). Haiitu a + b, a—2b u enunuuHbIi BeKTOD,
NEePIEHIUKYIISPHBII TaHHBIM BEKTOPaM.
3. C moMoOIIBI0 BEKTOPHOTO MPOU3BEACHUS BBIUMCIUTH IUIOMANb TPEYTrOJbHHUKA C
BepirHaMu B ToukaxA(2;1;0), B(-2;4;1), C(-3;-8;4).
4. Haiitu 3nauenne matpuyHoro MuorouieHa f(A), eciu

fx)=x’— 3% + 2x — 2, A= (g —Sl)jl - (g —31)'

5. PeH_II/ITL MaTpPUYHOE YPaBHECHUE
G W)x=G %)
2 -3 4
6. PeHII/ITB CUCTEMY ypaBHEHUI
X, + 3%, +2x;, =14
’3:{1 +2x, +x; =11
2%, +%, +3x; =11
JIBYMs CIIoco0aMu: a) METOA0OM 00paTHOM MaTpuilsl, 0) Mmetogom Kpamepa.

7. Pemnts cucreMy ypaBHEHUI
X, +3x, — 2x, + bx, = 23
3x, + 5x, —x; +9x, = 33
2%, + 2%, + X3 +4x, = 10
3%, + X, +4x; + 3x, =—3

THnoBbIe OLIEHOYHbIE MATEPHAJIBI 110 TeMe S

Tect mo Teme «KomniiekcHbie yncaa»

1. KommuiekcHble yuc/ia ObLIM BBeJAeHbI [1JIs1 MOJYYeHHs T0NOTHUTEIbHBIX BO3MOXK-
HOCTell MPU peleHnu:

a) CUCTEeM JIMHCHHBIX YPaBHCHHUH

0) KBa/lpaTHBIX YpaBHEHUM

B) MIOKa3aTelbHbIX ypaBHEHUHN

I') TPUTOHOMETPUYECKUX YPaBHEHUI

2. YUto npeacTaBisieT co0oi yncio i:

a) YMCII0, KBAJPaTHBIM KOPEHb U3 KOTOPOIo paBeH — 1

0) uncio, KBaApaT KOTOPOTo paBeH — |

B) YMCJIO, KBAJIpaTHbII KOPEHb U3 KOTOPOTro paBeH 1
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T') 4MCJI0, KBaApaT KOTOPOro paseH 1

3. Yucna 5; 3-61; 2,7; 21 npuHaATeRKaT MHOKECTBY:

a) IEHCTBUTEIBHBIX YHCET

0) MHUMBIX YHCET

B) MppalMOHAJIBHBIX YUCEI

') KOMILJIEKCHBIX YHCe

4. Yucna a+bi u a-bi Ha3bIBaIOTCS:

a) CONPSKEHHBIMU

0) MPOTUBOMOIOKHBIMU

B) 0OpaTHBIMH

I') MHUMBIMH

5. Ha xoopvHaTHOM MIOCKOCTH KOMIUIEKCHOE YMCIIO H300pakaeTcs:

a) TOUYKOW WM painyC-BEKTOPOM

0) oTpe3KoM

B) TUIOCKOW TeOMEeTpHUeCKO (purypou

T') 3alITPUXOBAHHOMN YaCThIO MJIOCKOCTH

6. ApryMEHTOM KOMILIEKCHOTO YHCia Ha3bIBAETCH:

a) BEILIECTBEHHAs 4aCTh KOMIUIEKCHOTO YHCia

0) MHMMasi 4aCcTh KOMIUIEKCHOTO YHUCIIa

B) pacCTOSIHME OT Hayajla KOOpAMHAT JI0 TOYKU, B BUJE KOTOPO oToOpakaercs
KOMIUIEKCHOE YHCIIO

T') yroJ, KOTOPBIA painyc-BeKTOp OT Havaja KOOPAMWHAT /10 TOUYKH, B BUJI€ KOTOPOM 0TOO-
paskaeTcs KOMIUIEKCHOE YHCIIo, oOpa3yeT ¢ ocbio Ox

7. MotyieM KOMIUIEKCHOTO YHCila Ha3bIBaeTCs:

a) JaHHOE KOMIUIEKCHOE YHciio 0e3 ydera 3HaKa

0) BEKTOp OT Hayajia KOOPJMHAT JI0 TOUKHU, B BHJIE KOTOPOI 0TOOpakaeTcst KOMIUIEKCHOE
YUCII0

B) paccTOsIHME OT Hayasla KOOPJIMHAT JI0 TOUKH, B BUAE KOTOPOH 0TOOpaxaercs
KOMILJIEKCHOE YHCII0

I') CyMMa BEIIECTBEHHOW U MHUMOM 4acTH

8. Ha KOMITJIEeKCHOM MJIOCKOCTH YUCITY 1 COOTBETCTBYET TOUKA C KOOPAMHATAMHU:

a) (0;0)

6) (1;1)

B) (1;0)

r) (0;1)

9. Moaynp KoMIUIeKCHOTO ynciaa z= 4 + 31 paBeH:

a) 25

0) 1

B) 7

r)5

10. Beruucnuts: (3-1) + (-1+21)

a) 2+i

0) 4+3i

B) 2+3i

r) -3-21

Koaroun:

[y

2 3 4 5 6 7 8 9 10

0 §) r a a r B r a a

2 BapHaHT
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TumnoBble oLeHOYHbIE MATEPHAJIBI 110 TeMe 6 JjieMeHTbl AHAJTUTHYECKOI reoMeTpUH

Tecr Nel

1 BapuanT

1. Onpenenuth, KaKoe ypaBHEHUE HE COOTBETCTBYET JIMHEHHON hopme

1)Sx+y—3z=0

2)y=3x+2

NxT=2—y

4)x = —4x = —4

2. OnpeeluTh KOOPAUHATHL BEKTOpa HopMauy, ecian * T 2¥ —3z = 4x +2y —3z =4

Dn={12341)n={1234) o n={123m={123} 3
n={12-34m={1,2-34} 4 n={1.2-3m={12-3}

3. OnpenenuTh, Kakas U3 MEPEUUCICHHBIX HUKE TOUEK NPUHAIJICKUT OpsiMon 2x-y=4

1) (1;0); 2) (0;4); 3) (1;-2); 4) (1:2)

x73 _ yHixm3_ y#l

4. OnpeeTTh KOOPIUHATHI HAMPABISIFONIIETO BEKTOpA TPSIMOA 3~ 2 3 2

1)s={231)s={23} 2) s={-2,3}s={-2,3} 3) s={3,2)3={3,2)
4) s={—-3:2)s={-3:2}

5. OmpeieuTh NPAMYIO, MEPIEeHANKY/IAPHYIO IpsaMoii  2X T¥ = 42x+y =4

l)zx—}r=12x—}r=l 2)x+2}r=2x—|—2}r=2 3) —2x+y =4
—2x+y=4 4)x—2}r=1x—2}r=1

6. OmnpenenuTh MIOCKOCTb, MapaUICIbHYI0 BeKTOpam 2 = 3.-14ja={3-14} 4

b={-625={-625}

1)x+3}r=5x+3}r=5 2)3x—}r+4z=l]3x—}r+4z=l] 3)
x—3y=2x—3y=2 4)4x+}r—32=24x—|—}r—32=2

7. OnpeneNnuTh MIOCKOCTh, MapaIebHyIo miockoctn X T ¥ — 32 =2
4x+yv—3z=2

1))x=2x=2 2)}F+22=3}F+22=3 3)x+}='—|-z=4
xt+y+tz=4 4) 3y—3z—6x=13y—3z—6x=1

8. Onpenenuth MIOCKOCTh, NapaJIeIbHy0 ocu OZ

1)z=2 2) x+y=1 3) z=x+y 4) x+z=3

9. Onpenenuts paccrosuue or Touku M(1;0;-1) no miockocrn X —V14y+7z=10
x —\14y+ 7z =10

1)1 2)-7 3) 10 4) 2

10. HaitTu ri1ockoCTh, IPOXOASILYIO YEPE3 TPU TOUKU
Ml[E; 1; 0), M, (1;—1;4), M3(0; 3; le\"Il(E; 1;0), M, (1;—1;4), M;(0;3;1)

1) 10x+7y+6z=27

2) 10x-7y+6z=0

3) 2x+y=3

4) 3y+z=0

Kiroun:

1 2 3 4 10

9]
=)
|
=)

3 4 3 3 4 1 4 1 4 1

2 BapuaHT

1. Onpenenuts, Kakoe ypaBHEHHE HE COOTBETCTBYET JIMHEHHOM popme
1)x= ,*.'E

2)x+2y=4

3)x— 2yv+3z=0x—-2y+3z=10
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4)Z= 5z=25
2. Onpe/ienuTh KOOPMHATEI BEKTOPa HOPMATH, eclii Z — 53X — YZ = 3x —y
1)n={3;—-1;0}1) n={3;—1;0} 2) n={3—-1ln={3;-1} 3)
n={3 —1,—-1ln={3; —-1,—-1} 4) n={1,3—-1n={1,3 -1}
3. Onpenenutp, Kakas U3 MEPEUHCICHHBIX HIDKE TOYEK HE IPUHAIJICKUT MII0CKOCTH
X+ 2y—3z=6x+2y—3z=6
1) (0;-1;2); 2) (L15-1); 3) (41,0); 4) (3;0:-1)
xml _ ymixml oyt
4. OnpenenuTh KOOPIAUHATHI HAMPABISIFONIIETO BEKTOpA IPSIMOA 3~ 2 3 2
1)s={321)s={3,2} 2) s={-3,-2}s={-3-2} 3) s={2,-3}
s={2,-3} 4) s={2;3}s={2;3}
5. OnpenenuTh IPSIMYIO, TapauIebHyo mpsivoii X T 2¥ = 2x +2y = 2
1)}?+2x=2}r+2x=2 2)x—2}r=—2x—2}r=—2 3) 2y —2y=1
2x—2y=1 4)2x—}r=221—}r=2

6. OmpenenuTh MIOCKOCTD, MapaIelIbHYI0 BEKTopaM & — {L.-10ja={1,-10} y4

b={-121}={-121}

1)x+}r—z=5x—|—}r—z=5 2)x—}r+4z=ﬂx—}r—|—4z=ﬂ 3)
x—3y—z=2x—3y—z=2 4)4x+}r—32=24x—|—}?—32=2

7. Onpenenuts MI0CKOCTh, NEPIEHIUKYISIPHYIO BEKTOPY a={3,-14)={3,-14}

1)—x—}r+z=l—x—}r—|—z=l 2)x—}r—|—z=2x—}r—|—z=2 3)
3x—4v+z=03x—4v+z=10 4)x+}r—|—z=l:lx+}?+z=lil

8. Onpenenuth MIOCKOCTh, HENapaLIeNbHYO I1ocKkocTH OXY

1)3z=6 2) Ox+0y+z=2 3) x=1 4) z=1

9. OnpenenanuTth pacCTOsTHUE OT TOUKU M(1;1;4) 10 TUIOCKOCTH 2x+2y+z =5
2x+2y+z=5

1)0 2) -1 3)5 4) 1

10. HaiiTu miockocTh, IPOXOASIYIO YePE3 TPU TOUKU
Ml[l; 0;1), I\"I:[l; 1;0), M, (0;1; 1)M1[1; 0;1), I\"I:[l; 1;0), M;(0;1;1)

1) x+y+z=2

2) xtz=2

3) x+y=1I

4) x-y+z=2

Karoun:

2 3 4 10

9]
=)
|
=]
=)

| 3 | 3 4 1 2 3 4 |

TecTNe2

1 BapuanT

1. Ykazarp, Kakoe U3 BbIpaXCHHI He SBJSETCS KBaApaTHUHOM Gopmoit
l)x: _ }r:x: _ },:

22) Gxybxy

3) 3x+ 2yv3x + 2y

4):(3 + 3xyx® + 3xy

2. Vka3arb, Kakoe U3 CIEeIyIOIINX YPaBHEHUH OINpeesieT JIUIIC

1) 16x?+ 9y* — 64x — 54y — 161 = 0;

2) ¥= 2x% —12x + 14y = 2x° — 12x + 14.
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3) 16x% — 2y® + 32x — 100y — 284 = 0;16x” — 2y + 32x — 100y — 284 = 0;
= _* Ty = — 1 _

3.. OnpenenuTh TUI KPUBOW BTOPOTO MOPSIKA, 33JaHHOTO B MOJIIPHOM CUCTEME

5 5
r= r=
KOOp}II/IHaT 1-rcosg 1-cosg
1) runep6ona 2) anunc 3) mapabona 4) OKpYXHOCTh

4. OmnpenennuTs KAHOHMUYECKOE YpaBHEHNE TUIIEPOOIIBI, €CIH €€ MOJIyOCH PaBHBI
a=5 b=3a=5 b=3

2 2 =

S SR SN S S
1) 3 + 5 11) 3 + 5 1 2) 15 g9 1:5 g 1 3)
2P S
?_5_13 5_1 4):5+9_1:5+9_1
.I': }_Z_ .t': }_:_
o ———=1——--==1
5. OnpenenuTs S3KCUEHTPUCUTET KPUBOW BHJIA 16 9 16 9
1)1 2)0,75 3) 1,25 40

9 3
6. OnpeaenuTh KBaApaTUIHYI0 (OPMY, COOTBETCTBYIOITYIO MaTPHIIC 4= (3 16)
4= (9 3 )
3 16 i o )
1) 9x- 4+ 6xy+ 1oy 9x~ + 6xy+ 16y~
2) 16x* + 6xy + 9y* 16x> + 6xy + 9y°
3) 3x° 4+ 3xy + 4y 3x° + 3xyv + 4y°
4) 9x° — 3xy + 16y*9x% — 3xy + 16y°

7. ONpeeNHTh BEIMUUHY YKCLEHTPHCUTeTa kpuBoit ¥ = 2%~ + 12x + 5
y=2x*+12x+5

1) 0 2) 1 3) 1,25 4) 0,5
Y _qE Y

8. OmpenenuTh paccTosHue MeXay poKycamu runepOoisl 16 5 16

1) 8 2) 4 3)5 4) 10

9. Cpenu npenCTaBICHHBIX YPABHEHUH yKa3aTh TO, KOTOPOE ONUCHIBAECT BBIPOXKICHHBIN
Clly4all KpUBOM BTOPOTO MOPsAKA
1) i+ yi=dxt+yi=4
) Yy =xy =x
3)x:+}i':=l]x:+,:=ﬂ
N .

5

=1, -1
4 Y= 7%

10. YKa3aTh THII KDHBOA, ACHMIITOTEI KOTOPOH 3a1aHbl ypaBHeHmsmy ¥ = TR1% + Ky
y=+tkx+k,

1) smmunc 2) mapabona 3) runepOona 4) OKpY>KHOCTb
Kinoun:

1 2 3 4 5 6 7 8 9 10

3 1 3 2 3 1 2 4 3 3
2 BapuaHT

l. YIfaSaTb,ﬂKa;KOC I/I3ﬂBBIpa)KeHI/II71 HE SIBIISICTCSI KBaApaTHUHOU (hOopMOI
)X~ +2y7x” + 2y°

22y 4x? + 2y34x® + 297

3) Sxvbxy
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4) 6x° + dxy + yvi6x® + dxy + y°

2. Yka3aTh, Kakoe W3 CJIEIYIOUIUX YPaBHEHUN OMpeesieT TUepoory

1) 16x?+ 9y* — 64x — 54y — 161 = 0;

2) ¥v= 2x% —12x + 14y = 2x° — 12x + 14.

3) 16x% —2y* +32x — 100y — 284 = 0;16x° — 2y? + 32x — 100y — 284 = 0;
5 y=——s+2x—Ty=——+2x—7

3.. OnpenenuTs THI KPUBOKM BTOPOTO MOPSIIKA, 3aJaHHOTO B TOJISIPHON CUCTEME
KOOpJAMHAT
3

B 2 — cosg
1) rumep6oa 2) amaric 3) mapabona 4) OKpY>KHOCTD

4. OHpe,I[eJ'II/ITL KaHOHHUYCCKOC YPAaBHCHUC DJIIUIICA, €CJIN €€ ITOJIYOCHU PAaBHEBIL
a=5 b=3a=5 b=3

T

LA O L oy _gE Y
1)3+5 11)3+5 1 2) 23 9 1:5 9 1 3)
S A A ST L
3 5 1 3 s 1 4) 25 + ] 1:5 + 9 1
5. Omnpenenutpb SKCLIEHTPUCUTET KPUBOW BHJIA y© = 6xy” = 6x
1)1 2)0,75 3) 1,25 40

4 -2

6. OnpenenuTh KBaIPaTUIHYO (OPMY, COOTBETCTBYIOIIYIO MATPHUIIE 4= ( 25)

=" 32)
25 ’ o )

1) 4x~ — 2xy + 25y 4x” — 2xy + 25y~

2) 25x% — 2xy + 4y 25x% — 2xy + 4y°

3) 4x* — 4xy + 25y 4x* — 4xy + 25y°

4) 2x% — 2xy + 5y72x% — 2xy + 5y

] 7. OHECL{GJ‘II/ITB BENIMUMHY HSKCHEHTPUCHTETa KPUBOH  +¥ ?+8x +4y? — 16y = 20

4x~+ Bx + 4y~ — 16y = 20

1) 0 2) 1 3) 1,25 ) 4) 0,5

J:': }_.. x! }_!
8. OmnpenenuTh paccTossHUE MEXTY (POKycaMu udnca 9 16 3 16

1) 2V72V7 2) 4 3) 5 4) 10

9. Cpenu mpelCcTaBICHHbIX YpaBHEHHUH yKa3aTb TO, KOTOPOE OMMCHIBAET BBIPOXKICHHBIN
CJly4ail KpUBOW BTOPOTO NOPSIAKA

1) x:—}r:=4x:—}r:=4

2) 2=yx2=yx

3):{3—}?::0:{:—}?::0
I R
4) X =yx=\ly

10. Yka3aTb TUII 3aMKHYTOW KpHUBOIl BTOPOT'O MOPsIIKA

1) smmunc 2) mapabona 3) runepOomna 4) OKpY>KHOCTb
Kinoun:

1 2 3 4 5 6 7 8 9 10

2 3 2 4 1 3 1 1 3 1

Bonpocsl 14151 ycTHOTO onpoca no reme 6

1 BapuanT

VYkaxkute crocoObl 3a1aHusI MPSMON B MPOCTPAHCTBE?
3anuiuTe yciaoBHE MapauieIbHOCTU MPSIMBIX B IPOCTPAHCTBE.
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[lepeuncnure, Kakue TOBEPXHOCTH 3aJalOTCs  KBaJpaTMYeCKUMH ¢opMaMu B
IIPOCTPAHCTBE.
3anuiunTe ypaBHEHHE OTHOIMIOJIOCTHOTO TUIIEPOOIOuIa.

[Tepeuncnure, Kakue MOBEPXHOCTHU 3aJAIOTCS JIMHEHHBIMU (DOPMaMU B IPOCTPAHCTBE.
3anuuinTe ypaBHEHHE IUIUITHYECKOro napadononia.

3anuiuTe B 001IeM BUE YpaBHEHHE KPYTOBOTO KOHYca ¢ IeHTpoM B Touke C(-1;2;0).
TunoBble OLlEHOYHbIE MATEPUAJIBLI 110 TeMe 7 DYHKIUU OTHOH MepeMeHHOM.
Tunosbie BONPOCHI /ISl ONPOCA 10 Teme 7

IIpocTbie BOnpochl

1. Vkaxure obacts onpexenenns dynxmn ¥ = VInxy = VInx

2. Naiite onpenenenue npeaena GyHKINHA

2. 3anummMTe TaHHOE YTBEPKEHUE B MpeAebHON hopme

V >0 3 6=0()>0: V xeU(X0)=(X0-0, X0)U(Xo, X¢1+0) = [f(x) — 1|<¢

3.Jlaiite onpeneneHrne 6ECKOHEYHO MAJION BETUUMHBI

4. JlaiiTe onpeneneHre OECKOHEYHO OOJBIION BEITMUNHBI

5. Yxkaxwure ycioBue, mpu KOTOPOM JBE OECKOHEYHO MAJIbIC SIBJISTFOTCSI «9KBUBAJICHT-
HBIMH OECKOHEYHO-MAaJIbIMU»

CJ107kHbBIE BONIPOCHI

. . 1,. . 1
lim sin -lim sin -

6. YKa)XuTe 3HaYCHUE NIPEIENa »—0 X¥—0 x
. V1+3x-1,, V143w -1
lim ———lim ——;
7. UeMy paBeH npenen w0 HEHE glp xR Ew

lim(1 —x)te = lim(1 — x)tg =
8. Ykaxkute 3HaueHue npezena x—*l[: )tg 2 x—*l[: )tg 2

9. YkakuTe 3HAUCHHUE Mpeesa
lim(1 + 3tg”x)® *
x—=0

OO0bIYHBIE BONPOCHI

10.  Ha3zoBute 3ameuareibHbIE IPEIEIIbI

11. [Iepeunciure TUIIBI HEOIIPEAEIEHHOCTEN

12. JlaliTe onpeseneHre HEMPEPHIBHOW (PYHKITMH B TOYKE U HA HHTEPBAJIC
13.  IlpuBenute npuMepbl 3JEMEHTAPHBIX (QYHKIIMH

14. YKaxxute BUIBI pa3pbiBa PyHKIIMH

TumnoBele onleHOUHbIe MaTepuaisl 1o Teme 8§ luddepeHunanbHoe ucyUCiIeHne QyHKINN
OJIHOM MEPEMEHHOU

TunoBoii Tect mno Teme «JuddepenunanbHoe wucunciaeHue GYHKIUU OJHOM
MIEPEMEHHON»

1. CooTHEeCTH OTBET Ha BOIPOC C OAHUM U3 NEPEUNCICHHBIX BApPHAHTOB!
Bompoc: Kakoe u3 HIKenepeunciIeHHbIX IPEIOKEHUH ONIPENEseT IPOU3BOIHYIO
¢GyHKIMIO (KOTZIa MpHUpalieHne apryMeHTa CTPEMUTCS K HYJIIO)

1) OTHomenue npupaeHust GyHKIMK K IPUPALICHUIO0 apryMeHTa

2) [Tpenen oTHoIeHNs (PYHKIIMU K IPUPAIICHUIO apryMeHTa

3) OTtHomeHue (pyHKIMU K TIpeey apryMeHTa

4) OtHowenue npenena QyHKUUN K apryMEHTy

5) [Ipenen oTHOIIEHUS pUpaIeHUs (GPYHKIUH K IPUPAIIEHUIO apIyMEHTa

2. CooTHeCTH OTBET Ha BOIIPOC C OJJTHUM M3 MIEPEUHUCICHHBIX BAPUAHTOB:
Bomnpoc: IIpousBonnas o6parHoii pyHKIIMK paBHA
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¥re¥Ty 11 Xty oty 11
1) xtears 2) - xtypxly 3)¥te ¥ 4) xtyty
3. CooTHEeCTH OTBET Ha BOIIPOC C OAHUM U3 IICPCUNUCIICHHBIX BAPHAHTOB!

Bonpoc: Yenosue  f{x,)==f{x), €ClM X,<X COOTBETCTBYeT (GYHKIIHHU, KOTOPAs
1) Bo3pacraer;

2) He yObIBaeT;

3) He BO3pacTaerT;

4) yObIBaeT.

4. Yka3atp NMIlIHee

Bonpoc:  f(x,)=0, ecmu:

1) X, — TOYKa IKCTpeMyMa

2) f(x)=0
3) f(x)=const
4) df(x)>0
5. CootHecTH OTBET 33241 C OJHUM M3 Hepe‘H/ICJ'IeHHBIX BApHAaHTOB :
3amaua: [lponssonsas Gyrkmn XY = €7 XV = €™ pappg
y— 38 y 3V e 36 g gV E R S
1) =™ —xxe®¥—x 2) - xeV-xxeV - 3) = = 4)
_‘)'Ex}‘.r - Ex'r _‘)'Ex}‘.r - Ex'r
- Iz Iz

6. . CooTHecTH OTBET 3aJ1auu C OAHUM U3 IIEPEUUCIICHHBIX BAPUAHTOB :
{}r = sint{y = sint

3amaua: [IponsBoanas pynkiun  ‘x = costlx = cost paBHa

101 11

1) sintsine 2) ez cast 3) tgt 4)- ctgt

7. YKaxxure JINIIHEE

Bomnpoc: Ecnu Touka x, — Touka neperuda rpaduka GyHKIIUH, TO

1) £(x,)=0 u £(x)<0 B OKpECTHOCTH TOUYKH X,

2) £°(x,)=0 u £(x)>0 B OKPECTHOCTHU TOUKH X,

3) £’(X)=0 u f'(x)=0 B OKpECTHOCTHU TOUKH X,

8. VkaxuTe, Ipu KakoM yCIOBHHU IpsiMas ¥ — kx + by = kx + b gpngerca naxionuoit
aCUMITOTOMN rpa(bmca ¢byHKIMU:

lim £ . 2~k hm[f[x]—kx] —bhm D =k hm[f[x]—kx] =b

) s
2)k:f [xo)sz (xoj u b—f(xﬂ)b—f[xﬂ)
lim 2% = k lim [ — kx] = blim 2 = k lim [f'™ — kx] = b

) x—oa X r—+oo x—oa X x—+oa

4) HeT BEpHOTrO OTBETA
9. CooTHECTH OTBET 3aJ]auyl C OJTHUM U3 NIEPEUUCIECHHBIX BAPUAHTOB :

3amaua: Haifti mpomeskyTkn BospacTanus dyHkman ¥ =X~ — 3x + 2y =x*—3x + 2
1)* ERxER

2) (-00;1]UI2; +00)U[2; +00)
3) (1,5; +o)
4) (-o0; 1) U(2; +02)U(2; +00)

10. YK3.33.TL KaKou HpCI[CJ'I MOXHO BBITHUCIIUTB TOJIBKO I10 IIPpABUITY Jlonnrans
—3x +_1 x™ —3x+2

.?('
lim —— -
1) xoa X — _r_.m x -1

P—3x+2,,  xt—3x+2

. =
2)_;(_.1 -1l poy w1
z:lz.rl Finx

lim
3).r—ﬂ} X =D X
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. sinx —arctgx,, sinx —arctgx
4 i s R
Kiaroun:
1 2 3 4 5 q 7 8 9 1
0
5 4 2 4 1 4 3 1 3 4
Kontponbnas padora no teme 8
1) UccnenoBath 1 moCcTpouTh rpaduk GyHKIUN
2) 3anucaTh ypaBHEHHE KacaTeJIbHOW W HOpMaJIK K rpaduKy YHKIIMU B TOUKE X,
Ne DOyuknus X Ne DOyHknus X
BAPHAHTA yHEd ’ | BapuanTa yHEH ’
3
1 (1-x)° 1 6 -0 5
22 2(x—3)?
x2—1 3
2 2 7 _ 2 1
Ey— (x —1)Vx
x+3 x2
3 — -1 8 1
(x +2)° x3+1
2 3
4 i3 0 9 _r 2
x+1 2(x+1)°
3 — 3x—2x+3
5 * NG 10 & 2
x-—1 x<+1

TunoBsie oIeHOUHBIE MaTepHanbl Mo TeMe 9 HHTerpanbHOE HCYHCICHHE (DYHKIMH OIHON
MEPEMEHHOMN

KonTposbHas padora no teme 9

3ananue 1. BeruncanTh HeonpeaeaeHHbI HHTETpal

. J.- dx J.- dx

gin®(3x—5)" =in®(3x—5)

2._[':(:&5‘3:1:(_[':(:&5‘3:{:(

dx dx
3"r Vet i+ "r Vari+x

2x+5 2x+5
4.~r3.ﬁ+1u+: "rﬂ.t:'+1j_:r+2
sfyxInxdxfxInxdx

x+1 x+1
6.1 dx [

i at —2x Pt —2x

7._1" < dx_lr ——dx

gin® x gin® x

3ananue 2. BeiuncianTh onpeesieH bl naTerpai npu m=1, n =2
/3
/)
_[ sin mx cos nxdx

8. o ;

3a,[[aHI/Ie 3. BbIUKCIUTh HECOOCTBEHHEBIM HHTCrpal WK YCTAHOBUTL €ro pacXOANUMOCTD:
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npu m=1, n =2
+00
dx

9. \ | n%+x? -arctg|x/n)

3amanne 4. [TocTpouTh YepTek W HAWTHU IUIOMIAAb (UTYPHI, OTPAHMYCHHON JTUHUSMU:
npu m=1, n =2

10, y=x"+mx—n°, | mn+n? ) x—|m+n|y+m*n—n*=0

Tunossle oneHOUHbIE Marepuasl 1o Teme 10 YnucnoBblie U CTENIEHHBIE PSAABI

Tunosoii Tect

1. Ykaxxute psij, HE ABISAIOIIMICS 3HAKONIEPEMEHHBIM

P3+5+7+9+.3+5+7+9+ -

2)3-5+7-9+3-5+7—-9+

3)3+ 53+ 5719+

43—5-7-9+--3-5-7—-9+-

2. VkaxuTe, Kakoil MpU3HAK UCIIONB3YETCs sl UCCIIEI0BAaHUS 3HAKOUEPEAYOLIUXCS
psAaoB

1) [Ipusnax lanambepa

2) PapukanpHbii pusHak Komm

3) UnTterpanbhslii npu3Hak Kommn

4) Ilpusnak JlerioHUIA
3. YkaxuTe, Kako¥ MPU3HAK JTydIlle MPUMEHUTH JUTsI HCCIISTOBAHUS CXOAUMOCTH Psia

w (I "o fInEy"
n=1 2 n=1 2

DIIpuznak [Janambepa

2)[Tpusnak JleiibHuma

3)Panuxanpupiii mpu3Hak Komm

4)1urerpanpHblii npusHak Komm

S)[IpusHak cpaBHEHUS

4. YKa)xuTe yCIIOBHE, SBIAIONIEECS HEOOXOAUMBIM ISl pa3iIOKeHUs! PYHKIIUH B PSII
Maknopena

1) nepuoIMYHOCTH

2) HEeTIPEPBIBHOCTH

3) 6eckoHeuHO-TU( D EepeHIIIpYeMast

4) Bce nepeyuciieHHbIe YCIOBUS

5. Ykaxkurte npaBuiIbHbIE BapuaHT: Eciii cTeNeHHON psij =1 6n X y=y Cp X" CXOIUTCS
B TOYKE 8, TO B TOUKE X=3 PAI:

1) cxogutcst abCOMIOTHO;

2) pacxoaurces;

3) cXoauTcs YCIOBHO.

4) MOXXET CXOAUTHCS UIH PACXOAUTHCS.

6. Ykaxxute Bua 3-To uieHa psga —mTl an STl g
1) -0,0625
2) -3
3) 3
4) 0,0625
7. YKasaTb pacxons{mnﬁcsl pan
)Z:: 1, Zu J. )Eu J.n'1 :::1;%
A - B L
2) Z:lz=1:,:!_: :z=1”_: 4) n=1 ,1-1 n=1l on

| 5™ |
8. VYkazath paguyc cXoquMocCTH psizia Zp=y XX nlx”
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o 2) 1 3) -1 4)
9. Vxasars numiHee: s pasnoxkeHus QyHkmun Y = S X y =sinx® yenompsosacs :
1) creneHHOM psf
2) psan Teitnopa
3) psin Maxkinopena
4) uncnoBoi psz;

10. Yka3aTh 0671aCTh CXOIMMOCTH PAsIa n=03,+5-n=03, 5
1) x=0 2) XERXER 3) (-1;1) 4) [-1:1].
Kiroun:
1 2 3 4 5 6 7 8 9 1
0
1 4 3 3 1 2 1 1 4 3

Kontpoabnas padora no teme 10

s 3 (x+4) "oy 3" (k)"
1. Haiiti o6nacTe cXoAMMOCTH psijia n=0 Vvan+1 TM0 VEna1

2. Tlonb3ysch pasiokeHrneM GyHKIMU B psia MakIopeHa, BEIYMCIIUTD Tpee
kn(1 — x) — sinx

lim -
=0 x 1

3. BeraucauTb npuoIMKeHHO ONpPeeIeHHBI HHTErpal, UCIIONIb3Ys pa3ioKeHne
MOJBIHTETpaIbHOM (YHKIMHU B psig MaknopeHna. OrpaHUuUTHCS IBYMsI Yi€HAMU paja.
f cosxZdx

o
Tunossle oneHOUHbIE Marepuaisl 1o Teme 11 OyHKIUN HECKOJIBKUX EPEMEHHBIX

Tunoseie Bompockl 171 orpoca o teme 11
JlaiiTe onpezenenne 4acTHOM MPOU3BOAHON (DYHKIIMH B TOUKE IO X U O Y
B gyem cocrout reomerpuyeckuii cMbic quddepenipana GyHKINA B TOUKE ?

Yro Takoe rpagueHT GyHKIUU?
VkaxkuTe, B KaKOM HalpaBlICHUM [POU3BOJHAS [0 HANpaBICHUIO MPUHUMAET

HauOoJbIlIee 3HAYCHNE
Haiinute 3HaYeHnWe CMENIaHHOW WPOW3BOAHON BTOPOTO TMOpsAaKa Ui (QyHKIHK
7= eﬂx—ﬂ_}'z — eﬂ.:r—ﬂ}'

Haiitu mpou3BOAHYIO 110 HANpaBICHUIO I={3;4}l ={3:4} 4 TpagueHT (QYHKIHH
z=xy® — 2x%yz = xy® — 2x%y 5 ouke M(1,1).

KonTpoabsHas pa6ora no teme 11
N
1)HaiiTit rpajiMenT 1 ero BenuuuHy B Touke M (3;4) ans pynkiun Z = X~ +¥°
=%
z=4Jx"+y-
2)HaiiTu mpon3BOIHYIO O HAMPABICHHUIO BEKTOPa 1={3;3}1={(3;3} Uit QyHKIIUU
z = arctg(xy)z = arctg(xy) g rouxe M (1;1)

|

3,02 3,02 (5 A~

] ! !
3)Haiitu npubnamxeHHoe 3HaueHue QyHKuuu v 8.017y801
— o b — o b
. SR gt
4)BBIMHCITHTD  aedr, eciu Z = arcsin (xy~z = arcsin (xy~; ly = y/tly =/t
= 3:{}?:—}?3—:(:2: 3:{}?:—}?3—1’:

5)Haiitu ToKaIbHBIN SKCTPEMYM
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z = 2x> 4 3y° z =2x% + 3y°
6)HaiiTu ycioBHBII SKCTpeMyM ty=1 @y=z0le+y=1 (xy=0)

TumnoBsle oreHOUHBIe MaTepuasl o Teme 12 . JluddepeHnuansapie ypaBHEHUS
Tunosoii Tect

1. O6muM pemenuem audepeHIIaATEHOTO YpaBHEHHS N-TO TOPSAKA Ha3bIBACTCS

a) Pemenue, B KOTOpOM MPOU3BOIBHBIM MOCTOSHHBIM MIPUAIOTCS KOHKPETHBIE YUCIIOBBIE
3HAYEHUS

0) Pemenue, coneprkaiiee n He3aBUCUMBIX MPOU3BOJIbHBIX TOCTOSHHBIX

B) Peienue, BrIpa)k€HHOE OTHOCUTEIBHO HE3aBUCUMOM IIEpEMEHHOM

r) Pemenue, nonyueHHoe 0e3 HHTETPUPOBAHUS

n__
2. JlaHo ypaBHeHHE BHUIA =t (x}‘ UTo HE OTHOCUTCS K LENU BBEIACHUS HOBOM

byHKIMHA z(x] ?
2 2=
6) z{x)=y"
p 2@ ="

! —
b 2@ =50
3. PemeHrieM Kakoro ypaBHEHUs OyeT GyHKIUS, BRIpKSHHAs Yepe3 3HaueHHe HHTerpa-

J1a OT MPaBOM YacTH ypaBHEHUS?

ax
Sydy = —
a) cos X

5) y'=x+snx
B) 2vdv=1Inxdx

r) [1+x)ciy: 2y dx

4. OTHOUIEHHE JBYX OJHOPOIHBIX (DPYHKIMI OJAMHAKOBBIX CTEMIEHEH €CTh OJHOPOIHAS
byHKIHS

a) Hyneoii crenenu

0) mepBo# cTeneHn

B) BTOPOH CTENEHU

r) CTeneHu Ha OJJHY HIDKE CTEIIEHEH MCXOMHBIX (PYHKITUI

5. Kakoe BbICKa3bIBaHUE HE OTpaXKaeT MPU3HAK ypaBHEHHS B MOJIHBIX Auddepernnanax?

a) JleBas yacTh ypaBHEHUS NpEACTABIIsAET COOOM CyMMY YacTHBIX AU(QepeHnanon

0) YacTHas mpou3BOIHAS 110 OJJHOM MEPEMEHHON OJTHOTO CJIAraéMoro M YacTHas
MIPOM3BOAHAS 10 IPYTOi EPEMEHHOM IPyroro caaraéMoro paBHbI

B) O01iee pelieHre B HEIBHOM BHJIE€ onpenensiercsa ypaBHenueM F(x, y) = C

r) Bolpaskenue, 3aBucsiiee ot y, BXOJUT TOJIBKO B JIEBYIO YacTb, & BEIPAKECHHE,
3aBHCSILEE OT X - TOJIBKO B IIPABYIO YacTh

6. Pemienue iMHEHHOTO0 OAHOPOAHOTO AU(PEPEeHIINANTBHOIO YpaBHEHUS BTOPOTO MOPS-
Ka C MIOCTOSTHHBIMH KO3 PHUIUEHTAMU COJACPKHUT TPUTOHOMETpUUECKHEe (QYHKINH, €CIH

a) Onpenenutens BpoHckoro paBeH HyItO

0) KopHu xapakTepucTH4eCKOro ypaBHEHUSI — KOMILJIEKCHBIE

B) KopHH XapakTepuCTHUeCKOro ypaBHEHHUS - IEHCTBUTENbHbBIE U Pa3IUYHbIC

r) KopHu XapakTeprcTH4ecKoro ypaBHEHHUs - BEIIECTBEHHBIC M PaBHBIE
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7. I3 ToxkaecTBa, BO3SMOXKHOTO IPU PaBEHCTBE KO3()(PUIIMEHTOB NPU OJIMHAKOBBIX CTEre-
HSX X, TIOJTYYaroT

a) KopHH xapakTepucTHYeCKOro ypaBHEHHS

0) Pemennie oTHOPOIHOTO ypaBHEHUS

B) JuddepennmanbHoe ypaBHeHue 0ojee HU3KOTO MOPsIIKa

r) CucreMy ypaBHEHH

8. Ilpu pemenun auHeHOTrO AU PepeHIInanbHOr0 ypaBHEHUS IEpBOro MopsijKa He MpH-
MEHSIeTCs

a) 3amMeHa nepeMeHHOU

0) Paznenenne mepeMeHHBIX

B) MeTon HeonpeaenEHHbIX KOAPPHUIIUEHTOB

r) UHTerpupoBanme no yactiam

9. TlepBbIM IIATOM PEILEHHs yPaBHEHUS ty=Inx+l fprgeres

a) [TowreHnHoe JeneHne YpaBHEHUS Ha X
0) [lepenoc norapudma B JIEBYIO 9acTh
B) [lepeHoC mpaBoii 4acTH B JICBYIO YacTh
r) Haxoxxnenue morapudma x

n 1
10. YacTHOE peleHHe ypaBHEHHS BUxa ©  £0 S ) , TJle TIpaBas 4acTb — MHOTOYJIEH
MEpPBOI CTENEHH, CIIEIyEeT UCKATh B BUJIC

2) l"’=:f|:_r'1x+if)
F:x[ﬂxﬂ+3x+c)
0)
B) }’:x[ﬂx+3)
2
r)}’=x[ﬂx +Bx)
Kiarouu:
1 2 3 4 5 6 7 8 9 1
0
0 B 0 a I 0 I B al B

Jlns oueHku cHOpPMUPOBAHHOCTH KOMIIETEHIUHM, 3HAHUNW M YMEHUN, COOTBETCTBYIOIINUX
JAHHBIM KOMIIETEHILIUSM, UCTIONB3YIOTCSI KOHTPOJIbHBIE BOIIPOCHI, & TAKXKE 3a/1a4H.

[IpenonaBarenb OLIEHUBAET YPOBEHb MOATOTOBICHHOCTH O0YYAIOLINXCS K 3aHATHIO TI0
CJIEYIOIIMM TOKa3aTessiM:

- YCTHBIE OTBETHI Ha BOIIPOCHI IIPEMOAABATEINS 10 TEME 3aHSTHS;

- POBEPKHU BBITIOJTHEHUS TIOMAIIHUX 3a/IaHUM;

- 110 pe3yJIbTaTaM BHIIIOJIHEHUSI TECTOB

Kputepuu oniennBanus onpoca:

— cozeprkanue U GOpPMYIUPOBKH OTBETOB HA BOIIPOCHI,

— TMOJHOTA U aJIeKBaTHOCTh OTBETOB.

Jeranu3zanust 6aJijIOB U KPUTEPUH OLEHKH TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
YTBEPKIAOTCS Ha 3acelaHuu Kadeapsl.

5. OueHo4YHbIC MaTePHAJIBbI IPOMEKYTOYHOM aTTECTANMH N0 JUCIUIIIHHE
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5.1 3ader u 3a4éT C OLIEHKOWH MPOBOIUTCS C MPUMEHEHHEM CIEIYIOIIUX METOJIOB
(cpencts):

YerHbli onpoc no 6uneraM. B kaxxjom Oniere He MeHee 2-X BOIPOCOB.

3adeT W 3a4eT ¢ OIEHKOH MOTYT MPOBOJUTHCS Ha OCHOBE KOMITBIOTEPHOTO TECTHPOBAHMUS
B JIOT wmnu npyrux ¢opm ¢ ucnonb30BaHHEM HH(OPMAIIMOHHBIX CHCTEM, HCIOJIB3yEMBIX B
WHCTUTYTE

5.2 OueHo4HbIe MaTepHAJIbI IPOMEKYTOUYHOM aTTeCTALMH

3a4éT ¢ OIEHKOU MPOBOAMUTCS B (DOPME YCTHOTO OTBETA HA TEOPETUICCKUE BOIIPOCHI U
pelieHus 3aaauu (keiica)

[pu peanuzauu npomexxyrounoit arrecrauuu B 90/JOT MoryT ObITh HCIIOIB30BAHBI
cnenyromye GOpMbI:

1.Yerno B IOT - B opMe yCTHOTO OTBETa Ha TEOPETUUECKHE BOTIPOCHI U PELICHUS
3amaqm (Keica).

2. IMucemenno B CJ1O ¢ mpOKTOPUHIOM - B OpME MUCHbMEHHOTO OTBETA Ha
TEOPETUUECKUE BONIPOCHI U pellIeHUs 3a1auu (Keiica).

3. TectupoBanue B CIIO ¢ IpOKTOPHUHIOM.

TunoBbIe OLIEHOYHbIC MATEPHUAJIBI IPOMEKYTOUYHOM aTTeCTAlUuu
Bomnpocsl k 3auery no aucuuiviuie «Maremaruka»

1. Marpunpl: onpeneicHue, BUABI, ONEPALUU CIOXKEHHS, BBIUATAHUS, YMHOXCHMs Ha
YHUCJIO, TPAHCTIOHUPOBAHUSL.

2. Marpulipl: OnpeaesieHne, BUAbI, ONEpalis YMHOKEHUS MaTpULL.

3. Onpeaenureny 2-ro ¥ 3-ro NOpsiAKa, BEIYACIECHUE U CBOMCTBA.

Onpenenureny BHICIIMX TOPSAKOB.

4. MuHOp 1 anredpandecKoe JOTOTHEHUE HIEMEHTA MaTPHUIIBI.

5. Onpenenenue 0OpaTHOM MaTpHIbl U €€ BIYUCIICHHUE.

6. CucTeMbl TMHEMHBIX ypPABHEHWM, MaTPU4YHAsl 3allUCh CUCTEMbl YPaBHEHHW, METObI
peLieHui.

7. TloHATHS COBMECTHOM, HECOBMECTHOM, OMPEACIEHHON M HEONPEACTIEHHON CHCTEM
JUHENHBIX ypaBHEHUN. Panr MaTpuibl, Teopema Kponekepa-Kanemnn.

8. Pemienue cucreM JTMHEWHBIX ypaBHEHUHN C IOMOIIBI0 0OpaTHON MaTpHIIbL.

9. Pemienue cuctem JIMHENHBIX ypaBHEHUM MeTooM Kpamepa.

10. Pemenue cuctem JIMHEMHBIX YpaBHEHHM MeToaoM ['aycca.

11. JlexapToBa M NOJSPHAs CUCTEMBI KOOPIMHAT.

12. JIuneitHple onepanyu HaJ BEKTOpaMHu. PasiioxkeHne BEKTopa 1o KOOPAUHATHBIM OCSIM.
Hampasnsromue kocunycsl Bektopa. [lonstue opra Bekropa.

13. CkansipHoe NpPOM3BEICHUE BEKTOPOB: OMNPEIEICHHE, CBOWCTBA, BBIYUCICHUE C
MIOMOIIBIO KOOP/AUHAT, (PU3UUECKHI CMBICIL.

14. BekropHOE€ MNpPOW3BEICHHE BEKTOPOB: OMNPEIEICHUE, CBOWCTBA, BBIYMCIEHUE C
MIOMOIIBIO KOOP/IWHAT, (PU3NUECKHUI U T€OMETPUUECKHI CMBICII.

15. CmemaHHOe TNPOW3BEICHUE BEKTOPOB: OMPEACIICHUE, CBOMCTBA, BBIYHCICHUE C
IIOMOILBIO KOOPAUHAT, T€OMETPUUECKUN CMBICIL.

16. ITpsimast Ha TUIOCKOCTH: BU/IBI YPaBHEHU.

17. B3auMHO€ pacnonoKeHHE MPSMBIX HA IUIOCKOCTH: YIoj MEXIY NPSIMbBIMH, YCIOBHS
MapajuIeIbHOCTH U NEPIEHANKYISIPHOCTH MPSMBIX.

18. HopmanbHoe ypaBHeHHE NpsAMOil. OTKIOHEHUE M PacCTOSIHME TOYKHM OT MPSAMOM Ha
IIJIOCKOCTH.
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Knaccudukarus KpuBbIX BTOPOro HOpsiIKa.

DJuMIC: onpeaeseHNe, XapaKTepUCTUKH, KAHOHUYECKOE YpaBHEHHE.
l'unep6omna: onpenenenne, KAHOHUYECKOE YpaBHEHHE, XapaKTEPUCTUKY.
[TapaGona: onpeneneHne, KAHOHUYECKUE YPaBHEHHMSI, XapaKTEPUCTUKH.
YpaBHEHMSI ITIOCKOCTU B IPOCTPAHCTBE.

VYpaBHEHHUsI IPSAMOM B IPOCTPAHCTBE.

@yHkuyst. OCHOBHBIE NOHSTHS U ONPEAEICHUS

YucnoBble NOCIEI0BaTENbHOCTH U UX MPEIEbl

[Ipenen ¢pynkun. beckoneuno Manbie QyHKIHMH.

Teopemsl 0 ipeAenax. 3aMedaTeabHbIE TPEAEIIbI.

29. HemnpepbiBHOCTH PpyHKIIMU. Pa3pbiBHBIE QyHKIHH.

30. IIpousBonHas ¢pyHkiuu. Cesizb AUPPepeHInpyeMOCTH U HEMPEPHIBHOCTH.
31. I'eoMeTpuyeckuii, MEXaHUYECKUI 1 SKOHOMUUECKUN CMBICI IPOU3BOAHOM.
32. Tabauna npousBoaHbIX. [IpaBuna nuddepenpoBanus.

33. duddepennuan GpyHKINH €T0 CBOMCTBA.

34. IIpaBuno Jlonurans.

35.

GyHKIUSX.
36.

®opmynupoBku TeopeM Pepma, Pomns, Komn u Jlarpanxka o nuddepeHupyemMbix

HpOI/I3BO,Z[HLI€‘ BBICHIUX MMOPSAIKOB.

37. DxcTpeMyMbl GYHKITUU OJTHOM MIEPEMEHHOM.

38. BbIMyKJI0CTh, BOTHYTOCTh, TOUKA Meperuda QpyHKIHIH.

39. AcuMnToThl rpaduka GyHKIHH.

40. UccnenoBanue (yHKIMH C MOMOIIBIO MPOM3BOAHON. OOMMI MaH MCClIeI0BaHUS

byHKIUN

Tunosble 3aJaHNS K 3a4€Ty 10 MATeMaTHKe
3ananue A
Boruucants npeaesnbl, He MOJb3YysICh NPaBuJoM Jlonurans :

1. Beruucauts npenen

lim

5x°—3

)
w30 2—3x°
2. Berauciaute npeaen

lim

2
X +x—6

b
x=2 X2 —x—2
3. Beruucnuts nipenen

lim(\/x2+4—x);

X=>

4. BeraucnuTh mipeaen

2X

lim

+0 5arcsin x’
5.

lim

Berunciuts npeaen
x-1
x+3

X=>© X+2
6. Beraucauth npeien OTHOMICHUS ABYX (DYHKITHH, MOIB3YsCh MpaBmiioM Jlomurars:

F—3x+42

1111 7
=1 n(x® -3
3ananue B. HajiTu npousBoanbie GyHKIMIA:
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IIpumep 1. Haiftu nponsBoaHy0 GyHKIMH

3
X

COSX
IIpumep 2. Haiftu npon3BoaHy0 GyHKIMU
y= x> +5-3xsinx.

IIpumep 3. Haiitu npou3BoaHyIO QyHKITUH
X

:larct € _3
Y=g

IIpumep 4. Haiitu npou3BoaHyI0 QyHKIIUH

y=In|x+V1+x) :

IIpumep S.

a) y=
B)

(x=1*+1

: 2
3 5 Yy=cosln“x;

y=t
ry Sinx—cos|x—y|=0.

IIpumep 6. BeraucnuTh npenen OTHOMEHHS IBYX (YHKINH, MOJIB3YsCh paBuiiom Jlomu-

TaJIAd:
3. 2
i +Xx — . 1—cos3x _
hmx2 X 2x; lim ELY imx2 §x+2
a) XL X —2x+1 5) X0 2x g) In(x* =3

Bonpocsl Kk 3a4éTy ¢ olleHKO# 1Mo qucuunInHe «MaremMaTuka

1. ITonsiTHE MHOXECTBA, CIIOCOOBI 33aHUs U rPpa)uuecKOro NpeacTaBiIeHus

2. Buibl YHUCIIOBBIX MHOXECTB

3.0mnpenenenne npou3BONIbHON Marpuibl. CIOKEHHE MaTpul] U YMHOKEHUE HA YHCIIO,
CBOMCTBA ATUX OIEpaLuil.

4.0Onepanuy TpaHCIIOHUPOBAHUS U IPOU3BEAEHUS MATPHILL.

5.Panr marpunbl. BeipoxkaenHas, oOpatHasi MaTpHUITBL.

6. CoOCTBEHHBIE 3HAYEHUS U COOCTBEHHBIC BEKTOPBI MAaTPUIbl. XapaKTepPUCTUUYECKHUN
MHOTOYJIEH.

7. Ilonsatue onpenenutensd. [IpaBuna BeUNCIEHUS ONpenenauTenel 2-ro u 3-ro nopsim-
KOB.

8. OCHOBHBIE CBOWCTBA ONPENEIUTENEN.

9. MuHops! u anredpandeckue aAononHeHus. Teopema Jlammaca o pa3ioKeHUU Orpesae-
JIUTEIIS.

10. HaxoxxneHure oOpaTHON MaTpHIIbl.

11. OcHOBHBIE MOHATHSA M ONpPENETICHUs CUCTEMbl JMHEHHBIX aareOpanuyeckux ypaBHe-
Huit (CJIAY). Teopema Kponekepa-Kanemnnu.

12. OnHoponHas cucTema JMHENHBIX YPABHEHUM U TEOPEMBI O €€ PELLIECHUAX.

13. Meton ['aycca pemenust CJIAY.

14. Meton Kpamepa pemenust CJIAY.

15. Pemnenne CJIAY ¢ nomonibo 00paTHOM MaTpHUILIbI

16. YpaBHenue nunuu. OO1iee ypaBHEHUE NPSAMOM Ha IUIOCKOCTH. YpaBHEHHE MpsSMON
gepe3 oHy (C 3aJaHHBIM YIIIOBBIM KO3(DPHUIIMEHTOM) U IBE 3aIaHHBIC TOUYKH.
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17. YpaBHeHue mpsiMOl B OTpe3Kax Ha ocax. HopmaneHoe ypaBHEHHE IpsIMON

18. YcnoBue napanienbHOCTH U MEPIIEHAUKYIIPHOCTH IPSIMBIX HA IUIOCKOCTH.

19. JIunuu 2-ro nopsiaka. Diimrc, ero napamerpbl. OKpyKHOCTb.

20. 'mnepOouta, mapabomna u UX mapameTpBhl.

21. Ilonsate Bexkrtopa B mpocTpaHcTBe. KommmHeapHOCTh BekTOpoB. KomriaHapHOCTB
BEKTOPOB.

22. Onepanyy Ha BEKTOpPax B IPOCTPAHCTBE.

23. O61iee ypaBHEHHE TOBEPXHOCTU U IMHUU B IPOCTPAHCTBE.

24. YpaBHEHHME IUIOCKOCTH B IPOCTPAHCTBE. YCIIOBUS MNMApaJUIENbHOCTU U IEPHEHIN-
KYJIIPHOCTH JBYX IUIOCKOCTEH.

25. YpaBHeHHMe TpsIMOM B TpOCTpaHCTBE B o0meM Buzae. Hampammsrommuii BekTop,
KaHOHHYECKOE U MapaMeTpUiyecKoe ypaBHEHHE IPSIMOH.

26. YciioBus napajjieIbHOCTH U NEPIIEHIUKYIAPHOCTH 2-X NPSIMBIX U IMIPSIMON U MJIOCKO-
CTH B IPOCTPAHCTBE.

27. BEeKTOpHOE ITPOCTPAHCTBO: MIOHATHE 1-BEKTOPA, ONEpPaLlM CyMMBbI BEKTOPOB U IIPOU3-
BEJICHUSI BEKTOpPA HA YKCJIO, CBOMCTBA ONEpaIUid.

28. CxassipHO€E NPOU3BENECHNE BEKTOPOB U €r0 CBOMCTBAa. OPTOrOHAIBHOCTh BEKTOPOB

29. . BekTopHO€ MPOU3BEICHHE BEKTOPOB U €0 CBOMCTBA.

30. CmemianHO€ MPOU3BEIEHUE BEKTOPOB U €r0 CBOICTBA.

31. Cuctema BEKTOPOB M €€ JTUHEHHas 3aBUCHUMOCTb U HE3aBUCHMOCTb.

32. JIuHeiiHOe MPOCTPAHCTBO U ero Ha3uc.

33. PaznoxeHue BeKTOpa, HO Oa3uUCy.

34. IloHaTHE TMHEWHOTO ONIEPATOpa U €r0 MaTpPUIbL.

35. Onpenenenne GpyHkiuu. CriocoOb! 3a1aHust PyHKITHH.

36. Ilpenen ¢pynkuuu. Teopemsl o npenenax. 3aMevaTesbHbIE TPEAEbI.

37. OGHOCTOPOHHUE TIPEICIIBI.

38. HempepbIBHOCTb (D)YHKIIUU B TOUKE.

39. HenpepsiBHOCTH GYHKIMH B UHTEpBasie. JlelcTBUS ¢ HeMPepbIBHBIMU (PYHKLHSMHU.

40. PazpsiBbl pynkuuu. Kinaccudukanus pa3psiBoB

41. IlpousBogHas pyHKuMU. [ eomeTpruyeckuil CMbICT MTPOU3BOIHOM.

42. Teopemsl O MPOU3BOAHON CYMMBI, TPOU3BEIEHUS U YACTHOTO.

43. IlpousBoaHas cinoxHoW u oOpatHOi PyHKUMU. [loHsATHE O NOTapudmMHUYeCcKoil Mpous3-
BOJIHOM.

44. JInddepenmuan, csa3pb quddepennnana u npupameHus QyHKIn.

45. IlpousBoanble u auHepeHnaibl BHICIIUX HOPSIKOB.

46. IIpou3BoaHBIE OCHOBHBIX ANieMeHTapHbIX QyHKIuil. Teopema depma.

47. Teopema Ponns. Teopema Jlarpanxa.

48. Teopema Komm. ®opmyner Teinnopa u Maknopena.

49. PackpbITHEe HEONPEAEIEHHOCTEN 110 npaBuity JIoHUTAS.

50. IlepBooOpa3Hast u HeompeneneHHbIM uHTEerpay. CBOWCTBA HEOMPEISICHHOTO WH-
Terpaia

51. HenocpencTBeHHOE MHTETpUpoOBaHUe. MeToa NOJCTaHOBKH.

52. IHTErpupOBaHUE 110 YaCTSAM B HEONIPEIEICHHOM UHTETPAJIE.

53. UnTerpupoBanue pa3iauyHbIX (YHKIMH (pallOHAIBbHBIX ApoOeHd, HppallOHAIbHO-
CTel, TPUrOHOMETpHUUYECKUX (PYHKIUHN). YHUBEpCcaIbHAs TPUTOHOMETPHUYECKAs MOJICTAHOBKA.

54. Onpenenennslii nHTErpasl. MHTErpansHas cymma Pumana

55. CBs13p HeonpeAeIeHHOTo UHTerpaia ¢ onpeaeneHHbIM. @opmyna Heiotona-JleiioHu-
a.

56. CBoiicTBa ONPEAEIEHHOTO HHTETpaIa.

57. BpruncieHue ONpeeIeHHOr0 MHTErpajia Mo 4YacTsaM. BelunciieHHe ompeaeieHHOro
MHTETpaJIa [0 YacTsIM U 3aMEHOM IEpEMEHHON

58. IIpakTnueckre NpUIOKEHUS ONPEEIEHHOTO HHTETPAJIa.
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59. HecobGcTBeHHBIE HHTErpabl 1-ro u 2-ro pona

60. @OysHkuuu Heckonbkux  nepeMeHHbIX. (®HII). Omnpenenenue, o006macTh
CylLIecTBOBaHMs. JINHUM ypOBHSI.

61. IIpenen u venpepriBHOCTE OHII

62. YactHele mnpousBoaHble 1-ro mopsaka. Ilomueli nuddepenmman  QyHKIUHA
HECKOJIbKUX MePEMEHHBIX.

63. HacTHbIE IPOU3BOJHBIE BBICIINX MOPSIIKOB. CMEIIaHHbIE IPOU3BOJHBIE.

64. DxcTpemMyMbl (QYyHKIHHA 2-X TepeMEeHHBIX. HeoOxomuMmple W OCTATOYHBIC YCIOBUS
CYLIECTBOBAHMS SKCTPEMYMa.

65. YCIIOBHBIN SKCTPEMYM

66. I'paguenHT QyHKIMH OBYX NepeMeHHbIX. [I[pon3BoaHas IO HaNpaBIeHHIO.

67. Iuddepennuanpupie ypaBHeHus | —To mopsaka

68. JIuneitnsle nudpepeHanbHble YpaBHEHUS 2 —TO MOpsIKa

69. Uncnosle psAabL.

70. CteneHHbIE psAAbI

TunoBble KOHTPOJIbHBIEC 32JaHUS HA 3a4€T C OLIEHKOM:
Pemuts 3apauy:
1) BbluucIuTh  HOpPMY I[3a—b,7b —2a]llll[3a —b,7b — 2a]ll | ¢cpy

lall= 2,116l =3, =Jllall = 2,Ibll = 3,0 =

-y ry
2) Boruuciuts: ¥ 81V 8L,

1

R
I
LR
|
ol
I
!
|
=)

3) MoxHo nu MNOCTPOUTH MAPAJUICIICTIMIIC HaA BCKTOPAX: 5

y=1—-J—kyv=1—-]—k :
2—1—2E5=}— EE_
4) OnpenenuTh TUII KPUBOW U HANTH €€ XapaKTEpPUCTUKU

16x% — 9y — 64x — 54y — 161 = 0;16x> — 9y* — 64x — 54y — 161 = 0;

-l-‘-.q_

x 1 1 0 1)x 1 1 0 1
0 vy 0 0 1|10 v 0 0 1
01 z 0 1110 1 =z 0 1
11 1 a 1|11 1 1 a 1
5)Beraucute 10 0 0 0 B0 O O 0 b
2x—y =(-1,0,0) 2x—y =(—1,0,0)
x+2y—z=(—-2,-21)x+2y—z=(—-2,—-21)
ytz=(-2— 5,0] v-l-z—[ 2,—5,0)

6) Pemuth cuctemy ypaBHEHUI
7)  Hoctpouth ©6a3uc A0  OPTOTOHAIBHOTO b, y={L4}

x={0;4;—1}, y={4;1;4}

1 1 1 1 1 1
A=l1 -1 1 =l1 -1 1
8) Haiitu obpaTHyI0 MaTpuIly, eciau 3 2 1 3 2 1/,

3 -2 1 3 -2 1
1 xr —2|<0]1 x —2|<0
9) Petute HepaBenctBo I—1 2 —1 -1 2 -1

10) IIpoBeputs, nexart 14 TOYKUA B OAHOU MIockocTH, eciu A(2,1,-1), B(0,0,0), C(1,1,-1),
D(@3,2,-1).

_ztlx—2 ¥ _ =%l

2 -1 o0 2 U TIOCKOCTBIO

11) Haiitu yrom wMexnay npsMol -1
2x+y—4z+1= 02x+_v—4z+1= 0

1 —_ xl AT
12). BoIUKCIATE Ipee ql_r.];( ] m[ ]
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13). MccnenoBars Ha HEMPEPHIBHOCTh QyHKIMI0 Y — E¥2¥ = €¥7¢

- 3 5 =4
— L. 4 : — L. 4 :
14) Beraucnts nponssognyto ¥ — X €7 sinSxy =xe” sinSx

15) Haiitu rpaaueHT u ero BennuuHy B Touke M (e;1) mna pynkuun ¥ = In(xy?)
y =In(xy?)
x {x =u+3u{x =u+ 3v

X
9z0= z=In-z=In- S-S D
16) Berauciuth dudu , €CIIH ¥ yV=urv ly=u*v

17) Haitti nokanbHe sketpemym 2 = 2¥° +x7y +5y7 +x7 —1
z= 2}r3+x:}r—|—5}r:—|—x:—1
z=x+yfz=x+y
N 3 {i+i=z{i+i=z
18) Haiitu ycnoBHBIN SKCTpEMyM  Lx ¥ x ¥
19) 3anucarh mepBble uYeThHIPE WIEHA psila M HCCIeA0BaTh DSl Ha CXOJUMOCTb
- 1

E ‘\..;3.?24‘1‘

F_ o glxtd
20) Haiitu oOuiee pemenue audepeHnaibHOro ypaBHEHUS y=x-¢e
Heomnpenenennsle, onpenenaeHHble 1 HECOOCTBEHHbIE MHTETPAJIBI
21). HaiiTu HeonpeieIeHHbIE UHTETPATHI.
2+In(x-1) x+1 sin x
——Fdx; 2\ o . dx; _—
1. a)'[ x—1 6) ..‘(1+3x )SIHde’ B)J.x3_1 F)'[5+3Sinx
X+arctg2x 2x —1 2-x
——=dx; 2 . —dx; dx
2. a)‘[ 1+4x2 6) JXIHde, B)Ix2+x—6 F)J- x—6

J-l—\/2+lnx d: J x+3 dx
X

fo cos”x dx; T I {/( 4x+1)" +/ax+1

3.a) 0) B) r)
e 4x° +x7 +2
dx: = dx: cosx
4@)!@ 6) szeza’x, B)Ix(x—l)(x—Z) r)'|.2+cosx *
I(arcsinx)3—1 p 2 oS x
———ax; 2 g dx; —d
5. 2) 1-x° 6) J.\/;hl x dx; B)J-x“—16 ’ r)J‘S+4cosx !
_[ xt -1 - J P
ﬁ s ) X . X
6. a) (x —3x+4) 6) jarctg\/;dx, B) J.x3—1’ r) J-4sinx+3cosx+5
XCos x +sinx
dx: X 4—x
. ’ -3x . _— . d
- a)j (xsinx)’ 5) I(5—3x)e3dx, B)Ix3+ldx’ r)J Y
[rgx1 dx; 8—5x) cos3xdr; | 7 % ‘xd
8. 1) gx In cos x dx; 5) _[( —5x) cos3x dx; 5) PER D jctg x dx
f i s .
9. a) (arcsin x) NI 5) Ix 57 dx; 5) FENNERNL r J.tg x dx
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jlnx _ I dx
sin® x 3ctgx+1 B) w81

.a)

22) BoluucnuTh OrpeiesieHHbIE HHTErPalbl.

1 x 0

J. ¢ — dx; j(x2+6x+9) sin 2x dx
l.ayolte 6) =

ﬂ4 1

jtgx Incos x dx; J DX
2.a) ©

¢ 3arctgx — x %

J’dex; len(l—xz)dx
3.2 0 1FX 6)

NG 1

[V2-xax; [in(x-+1) dx
4.2) 1 6) 0

4 dx 2z

5. ) ‘(|;1+\/2x+l’ 6) o

5 0
J dx ; (x2 +2) eé dx
6. a) 1 4dx+5 6) 5
< cos(Inx) b
J dx; J. X arctgx dx
7.1 X 6) ©
g %
I — dx; Ixz cos 2x dx
1+x
8.a) 0 0) ©

dx ®
J. x+2 cos3x dx

loa) 11+\/3x—2’ 5

—

dx

e

23) Beruucnuth HecOOCTBEHHBIE HHTErPabl (M YCTAHOBUTH X PACXOUMOCTD).

+0 dx +0 o

) !xlrﬁx ) _([xe dx
é dx | x4

3. !x Inx 4. ! o



j-dx T dx

5 " xInx 6. X In x
+00 2 3
IZL jx_dx

7 %X +6x+11 g 4— x?

-3
Ide

¢ dx
o, 1)’ 10, £3V(x_3)2

3a4éT C OIIEHKOW MPOBOAUTCS B MIEPHOJ CECCHH B COOTBETCTBUH C TEKYILIMM I'paprKOM
y4eOHOTO TIpoliecca, YTBEpKIACHHBIM B COOTBETCTBUH ¢ yCTaHOBICHHBIM B C3UY mopsiagkoMm.
IIponomKkuTeNnbHOCTD 3a4éTa AJIs KaXA0I0 CTy[AEHTAa HE MOXKET IIPEBBIILIATH YETHIPEX
aKaJIeMUYECKUX YacOB. 3a4€T HE MOXKET HaunHaThCsA paHee 9.00 yacoB M 3aKaHYMBATHCS MO3HEE
21.00 yaca. 3a4€T MPOBOIUTCS B ayJUTOPUH, B KOTOPYIO 3aIlyCKAIOTCSI OZTHOBPEMEHHO He boiee 5
yesioBeK. Bpems Ha MOJroTOBKY OTBETOB 10 OUJIETY KaxJa0My oOyvarouiemycs oTBoautcs 45
MUHYT. [IpH sBKe Ha 9K3aMeH 0OydJaroUIHiics JOIKEH UMETh MU cede 3aUueTHYI0 KHIDKKY. Bo
BpeMs 3aueTa o0ydaromuecs 1o pelieHuo NpenoaBaress MOryT MOJIb30BaTbcs y4eOHOM
IIPOrpaMMOil TUCUUIUIMHBI U CIIPABOYHOM JINTEPATYPOH.

Bo Bpewms 3auéra nposepsercs 3tan ocBoeHus kommereHunn [1Ko2 OC-1

Bo Bpems nposepku copmupoBaHHOCTH dTana komnetrenuu [1Ko2 OC-1
OLICHUBAIOTCA:

- YMEHHUE TPaMOTHO (POPMYITHPOBATh OCHOBHBIE IOJIOKEHUS MaTeMaTH4eCcKoro aHaausa ,
JUHENHOHN anreOppl, TEOPUH BEPOSITHOCTEN;

- IPE/ICTAaBIEHUE XO/1a U PE3YJIbTaTa PEIICHUS;

- YMEHHE aHaJU3UPOBaTh MOITYYEHHbIE PE3yJIbTaThI.

- YMEHHUE BBIOMpATh PAllMOHAIbHbBIE METO/IbI PEILICHHS, UCXO/Is U3 IaHHBIX 3a]1auH.

KomnoneHt [TpomexyTOUHBIN/KITI0UEeBOM Kpurepuii onenuBanus
KOMIIETCHLIUU HMHJUKATOP OLICHUBAHUS
IIKo2 OC-1.1 JleMoHCTpUpPYET 3HaHue | 3ayer
MaTEMaTH4YeCKUX METO/IOB MPH
paspaboTke u NPHHATHH | |_5 GarioB 3a OTBET,

pereHui B obmacTu

. MOJITBEP K AAIONITNI 3HAHMSI B paMKaxX
YKOHOMHYECKOH 0€30IaCHOCTH

JIEKIIMIA HAa YPOBHE MOHATHH, 6-8
0aI0B — B paMKax JIEKIUH U
o0si3aTenbHOM uTepatypsl, 8-10
0aIoB — B paMKax JICKIIHiA,
00s13aTeIbHOMN U TOTIOTHUTEIHLHOM
JUTEPaTypBhl.

OLIEHKH, HO He Oonee 20 6amIoB.

IIpakTrueckoe 3agaHue OLICHUBAETCA B
COOTBETCTBUU c HIOKa3aTeNsIMU

I1IKo2 OC-1.2 Hcnonszyer  Maremartmueckue | 3a4éT ¢ OLIEHKOU
METONBI TIpH  pa3paboTke U
NPUHATHU pellieHud B o0lacTu

. 1-5 GanoB 3a OTBeET,
SKOHOMHYECKO# O6E30MaCHOCTH.

MOJTBEPKAAIOLIUI 3HAHUS B paMKax
JIEKIMI Ha YPOBHE MOHSTHI, 6-8
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Komnonent
KOMIIETEHIIUH

[TpoMeky TOUHBIN/KITIOYEBOM
WHJUKATOp OLICHUBAHUS

Kpurepuii onenuBanus

0aJI0B — B paMKax JIEKLUH U
o0s13aTenbHON TuTeparypsl, 8-10
0aI0B — B paMKax JICKIIHiA,
00s13aTeIbHON U JOMOTHUTEIBHOM

JUTEPATYPBHI.
[IpakTHueckoe 3ajaHue OLICHUBAETCS B
COOTBETCTBUU c MIOKa3aTeNsIMU

OLIEHKH, HO He Oonee 20 6amnoB.

5.3. Iloka3aresm W KPHUTEPHH OLCHWBAHUS

KOHTPOJISI

TeKyIIMX IPOMEKYTOYHBIX (opm

Ouenoynbie
CpeacTBa
(popmBbI
TeKylero u
NPOMEKYTOYHOI0
KOHTPOJIsT)

IMokazaren
OLICHKH

Kpurepun onenkn

Yerubiii Onpoc

KOppeKTHOCTB U II0JIHOTa OTBETOB

C105kHBII BONIPOC: TIOTHBIN,
pa3BEpHYTHI, 000CHOBAHHBIN
oTBeT — 4 Oama

[IpaBuiBHBIN, HO HE
apryMEHTHUPOBaHHBIN OTBET — 3
Oamma

Hesepnsiit otBeT — 0 6anioB
OO0bIuHBI BONIPOC:

TIOJIHBIN, Pa3BEPHYTHIN,
00OCHOBaHHBIN OTBET — 3 Oasuta
[IpaBunbHBIN, HO HE
apryMEeHTHPOBaHHBIN OTBET — 2
Oamna

Hesepnbiii otBeT — 0 Oasuios.
IIpocToii Bonpoc:
[IpaBunbHEIH oTBET — 1 Gai,
HenpasunbHsiii orBeT — 0
OamoB

Yerssiit Onpoc npoBOIUTCS B
XOJI€ 3aHATHUS U €r0 Pe3yJIbTaThl
MOTYT OBbITh YUTEHBI IIPH OLICHKE
MIOCEIAEMOCTH 3aHITHI

Tecr IIPOLIEHT NMPaBUIIbHBIX OTBETOB Ha Menee 60% — 0 6ami0B;
BOIIPOCHI TECTA. 61 - 75% — 10 Gasos;
76 - 90% — 15 Gamnos;
91 - 100% — 20 6amoB.
KonTponbHas 1) npaBUWIIBHOCTb PELICHHUS; [Ipu ycnoBuu 2 KOHTPOJIBHBIX B
paboTa 2) KOPPEKTHOCTH BHIBOJIOB ceMecTpe, MaKCHMaIbHOE
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3) 060CHOBAaHHOCTH PELICHUI

KOJTMYECTBO OAJIIOB 33 KAKIYIO
u3 Hux — 10.

Ecnu xoHTponbHas pabora
COCTOMT U3 5 3aaHui, TO OaJJIBI
3a KKJ0€ U3 HUX HAYUCTISIOTCS
or 0 mo 2

3aganue 1)[IpaBUJIbHOCTD pEIICHU; MaxkcumanbHO 5 OaJIJIOB 32 OTHO
2)[IpaBusibHbBIE OTBETHI HA BONIPOCHl | 3a/1aHUE
MPU YCTHOM 3alIIUTE 3aJIaHUI
Pacuetnoe 1)[IpaBHIBHOCTD PEIICHUH; MakcumanbHo 10 6amioB 3a
3a7aHue 2)KauecTBO opopmIteHUs OTUETA, OJIHO 3a/1aHue
3)I[IpaBuiibHBIE OTBETHI Ha BOIIPOCHI
IIPY YCTHOM 3aIUTE 33 JaHUN
3auer B coorBercTBUM ¢ OanmibHO- Kpurepun onenku orsera

PEUTUHIOBON CUCTEMOM

3a4eT MpoBOAUTCS IO BOIIPOCAM U
MOJITOTOBJICHHOMY MPAKTHYECKOMY
3a/IaHHI0, KOTOPBIE OLIEHUBAIOTCS 10
10 6asu10B Ha OIUH U3 2
TEOPETUYECKUX BOMIPOCOB U 20
0aJJIOB 3a MPaKTUYECKOE 3aJaHue

Ha BOMPOCHI HA 3auéTe:
«3a4TeHo» CTaBUTCI B
TOM Ciy4ae, €cClId CTyICHT

MPOIEMOHCTPUPYET 3HaHHUE
OCHOBHBIX MMOHSTHH,
OTHOCSIIIUXCS K  HM3y4aemMou
JUCIUATIIINHE, MPaBUJILHO

OTBETUTh, IO KpallHEH! Mepe, Ha
OJIMH JOTOJHUTENbHBIA BOIPOC,
B COCTOSIHUH BBIITOIHUTD
npaktuyeckoe 3agaHue. OTBer
JOIDKEH OBITh  JIOTMYHBIM U
IMOCICAOBATEIBHBIM, 0o
CTYIEHT CIIOCOOEH yTOYHUTh
coJiep>KaHue OTBETA

«He 3auTeHo» cTaBHTCS B
TOM Ccllydae, €CId CTYIEHT He
JTEMOHCTPHUPYET 3HAHUE
OCHOBHBIX MTOHATHH,
OTHOCSIIIUXCS K  HM3y4aemMou
JUCIUILIMHE, HE OTBEYACT HU Ha
OJIMH JOTIOJHUTEBHBIA BOIPOC,
M HE B COCTOSHHU BBIIIOJHHTH
MPaKTUYECKOE 3aJaHue.

51-100 6aoB - 3a4eT

0-50 OaioB - HE3a4eT

3a4éT ¢ OLIEHKOU

B cootBercTBUU C OambHO-
PEUTHHTOBOM CUCTEMOM Ha
MIPOMEKYTOUHYIO aTTECTAIHIO
otBoauTcs 40 6ayios.
HuddepenunpoBaHHbIi 3a4ET
IIPOBOJIUTCS IO BOIIPOCAM U
IIOJrOTOBJIIECHHOMY IIPAKTHUYECKOMY
3aJIJaHUI0, KOTOPBIE OLIEHHUBAIOTCS 110

Kputepun ouneHku oTBeTa Ha
BOIIPOCHI Ha
mudepeHIMpPOBaHHOM 3a4éTe:

1-5 GannoB 3a OTBET,
MOATBEPKAAOIINI 3HAHUS B
paMKax JeKIUN U 00s3aTeIbHON
JTUTEpaTyphl, 6-8 6AIOB — B
paMKax JIEKIHH, 00s3aTeIbHON 1
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10 6annoB Ha OAWH U3 2 JOTIOJTHUTEIBHOU JTUTEPATyphl, 8-
TEOPETUUECKUX BOMPOCOB U 20 10 6amioB — B paMKax JICKIUH,
0aJIJIOB 3a MPAKTUYECKOE 3aJaHHe 00s13aTeIIEHOM | JTOTIOTHUTETHHON
JTUTEPATYPhl, C IIIEMEHTAMHU
CaMOCTOSITEJIbHOTO aHAJIHN3a.
[IpakTrueckoe 3aganue
OLICHHBAETCSl B COOTBETCTBHUHU C
MoKa3aTeIIMU OLIEHKH, HO He
6onee 20 6anoB.

5.4 lllkana nepeBoaa OLeHKH U3 MHOT00AJUIbHOM cHCTEMbI B IATHOAIBHYIO

IlepeBon OamIbHBIX OLIGHOK B AKAJAEMHUYECKHE OTMETKH «OTIUYHO», «XOPOILOY,
«YHAOBJIETBOPUTEIBHOY , «HEYIOBJICTBOPUTEIEHOY.

- «OtmgHO» (A) - oT 96 o 100 6anIoOB — TEOPETUYECKOE COAEPIKAHUE KYypCa OCBOCHO
MOJIHOCTBIO, 0€3 MpoOesoB HEOOXOAMMBbIE NPAKTHUYECKHE HAaBBIKM pabOThl C OCBOEHHBIM
MarepuaoM chopMUpoBaHbl, BCE MPeyCMOTPEHHbIE TPOrpaMMoil 00ydeHus: yueOHbIe 3a1aHus
BBITIOJIHEHBI, KAY€CTBO MX BBINOJHCHUSA OLICHCHO MaKCHUMaJIbHBIM YHCJIOM 0aJlIOoB.

- «Otmruno» (B) - oT 86 mo 95 GannoB — TeOpeTHUECKOE COJEp)KAHUE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOesoB HEOOXOAMMBIE NPAKTHUYECKHE HAaBBIKM pabOThl C OCBOEHHBIM
MarepuaaoM c(hopMUpoBaHbl, BCe MPeyCMOTPEHHbIE TPOrpaMMoil 00ydeHus: ydeOHbIe 3a1aHus
BBITIOJIHEHBI, KAYE€CTBO UX BBINMOJHCHUA OICHCHO YHCJIOM 6am1013, OJIM3KUM K MaKCHUMAJIbHOMY.

- «Xopomo» (C) - or 71 mo 85 GannoB — TEOpETHUECKOE CONEpKaHUE Kypca OCBOEHO
MOJTHOCTBIO, 0€3 TpoOeNoB, HEKOTOpbIE TNPAKTHYECKHE HABBIKM pPaOOTBI C OCBOCHHBIM
MarepuajgoM c(hOpMHPOBAHbI HEJOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOTrpaMMOil oOydeHus
y‘-IC6HBI€ 3alaHus BBIIIOJIHCHBI, Ka4€CTBO BBIIIOJHCHUSA HH OJHOI'O M3 HHX HE OICHCHO
MUHHMMAaJIbHBIM YUCIIOM 0aJUI0B, HEKOTOPbIE BU/IbI 3aJJaHU BBIITOJHEHBI C OLIMOKaMHU.

- «Xopomo» (D) - or 61 mo 70 GamIoB — TEOPETHUECKOE COJAEPKAHHE Kypca OCBOCHO
MOJHOCTBIO, 0€3 NpoOenoB, HEKOTOpble MPAKTUUYECKUE HABBIKM pPabOTBl C OCBOCHHBIM
MaTepuaioM CHOpPMHUPOBAHbl HEAOCTATOYHO, OOJIBIIMHCTBO MPEITyCMOTPEHHBIX MPOrpaMMOil
o0yueHus1 yueOHBIX 331aHUI BBIIIOJHEHbI, KAY€CTBO BBHIIIOJIHEHUS! HU OIHOTO U3 HUX HE OLIEHEHO
MUHHUMAJIbHBIM YU CJIOM 6am1013, HCKOTOPBIC BU/IbI 3aHaHI/II71 BBIITOJHEHEI C OIIMOKAMHU.

- «YnosnerBopureabHo» (E) - or 51 mo 60 6annoB — TeopeTnyeckoe cojepKaHue Kypca
OCBOEHO YaCTHYHO, HO TMPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEeOoOXOAMMEbIe
NPAKTUYECKHE HaBBIKK pabOThl C OCBOCHHBIM MarepuajoM B OCHOBHOM C(hOpMHUpPOBaHBI,
OOJIBIIMHCTBO NPEJYCMOTPEHHBIX MpOorpaMMoi o0ydeHusi y4eOHbIX 3aJaHHUN BBINOJIHEHO,
HEKOTOPBIE U3 BHIMOJHEHHbIX 33aHUI BBIIIOJIHEHBI C OLIMOKAMHU.

- «aeynosieTBopurenbHO» (EX)-oT 0 mo 50 6amioB - TeopeTnyeckoe couepaHue Kypca
OCBOEHO YaCTHYHO, MPOOENIbl HOCAT CYLIECTBEHHBIH XapakTep, HEOOXOJUMBbIE MPAKTUYECKUE
HaBBIKH pa6OTI>I C OCBOCHHBLIM MarcpuajioM B OCHOBHOM HC C(bOpMI/IpOBaHI)I, OOJILIIMHCTBO
IPEIYCMOTPEHHBIX MPOrpaMMoOil oOyueHHUsl y4eOHBIX 3aJaHUi HE BBINOJHEHO, HEKOTOphIE M3
BBITIOJTHCHHBIX Saj:[aHI/Iﬁ BBIIIOJIHEHEI C OIIMOKAMHU.

Kpurepuu onieHKH OTBETa Ha BOIPOCHI HA 3a4€TeE:

«3a4TeHO» CTABUTCS B TOM CJy4ae, €CJIM CTYACHT MPOAEMOHCTPUPYET 3HAHHE OCHOBHBIX
MOHATHUH, OTHOCAIIMXCA K U3y4aeMOU JUCLIUIUIMHE, MPABUIBHO OTBETUTH, IO KpailHEW Mepe, Ha
OJIMH JIONOJIHUTEIBHBIM BONPOC, B COCTOSHUM BBINOJIHUTH MpakTHuueckoe 3agaHue. OTBeT
JOJKEH OBITH JIOTHYHBIM M TIOCJIEIOBATEIIBHBIM, JTUOO CTYIEHT CIIOCOOCH YTOYHHUTH COJIEPKaHNE
OTBETA

«He 3auteHO» CTaBUTCA B TOM ClIy4dae, €CIM CTYJCHT HE JIEMOHCTPUPYET 3HAHHUE
OCHOBHBIX [OHSTUH, OTHOCSIIMXCS K HM3y4YaeMOW JUCUMIUIMHE, HE OTBEYAaeT HU Ha OJUH
JOTIOJIHUTENIBHBI BOMPOC, M H3JI0KEHHE OTBETa HAa BOMNPOC HE IMOCIEI0BAaTEIbHOE U HE
Joru4Hoe. [Ipu 3TOM CTyZIEeHT HE B COCTOSIHUU BBIINIOJHUTH IPAKTUYECKOE 3aJaHHUE.
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51-100 Gayu1oB - 3a4eT
0-50 Gayu1oB - HEe3ayeT

IkaJja oneHUBaHUA

OrneHka pe3ynbTaToB MPOM3BOAMTCS HA OCHOBE OayuibHO-peiTuHroBoii cuctemsl (BPC).
Hcnonp3oBanne BPC ocymecTBisercss B COOTBETCTBUM C TpukazoM oT 06 centsops 2019 r.
Ne306 «O npuMeHeHun 0aTbHO-PEUTHHIOBOI CHCTEMBI OIIEHKU 3HAHUH 00YYarOIIHXCs.

Cxema pacuetoB c(hOpMHUpOBaHA B COOTBETCTBUM C Y4E€OHBIM ILJIAHOM HaIlpaBlICHUS,
COIVIaCOBaHA C PYKOBOJMTEIEM HAy4YHO-OOpa30BaTEIbHOTO HAINPABICHHS, YTBEP)KICHA TEKAHOM
(dakynpreTa.

Cxema pacyeToB JOBOAMTCS A0 CBEIEHHUS CTYICHTOB Ha IEPBOM 3aHSATHM IO JAHHOMN
JOUCLMIUTUHE, SIBISETCS COCTABHOM 4YacThio pabodeil mporpamMmbl JUCHHUIUIMHBI U COAEPIKHUT
MHPOPMALIUIO TI0 U3YYEHUIO AUCUUIUIMHBI, YKa3aHHYI0 B [lonokeHnn o OGamibHO-pEeHTHHTOBOM
cUCTeMe OIICHKHM 3HaHui oOyuaromuxcsi B PAHXul C.

B coorBercTBUM ¢  OaJJIbHO-PEMTHHIOBOM  CHUCTEMOH  MAaKCHMaJbHO-PACUETHOE
KOJIM4eCcTBO 06ayioB 3a ceMectp coctapisieT 100, M3 HUX B paMKaxX JUCIHHIUTUHBI OTBOAUTCS:

40 6aIoB - HA MPOMEKYTOUHYIO aTTECTAIUIO

40 6ay10B - Ha pabOTy HA MPAKTUYECKUX 3AHATHUSIX

20 GanyoB — Ha OCEUIAEMOCTh 3aHATUH C aKTUBHBIM B HUX y4acTHEM

B ciyuae ecnu cTyeHT B TeueHHE ceMecTpa He HaOupaeT MUHUMAIbHOE YHCIO OalljioB,
HEOOXomMMOe Il C/aud  IPOMEXKYTOYHOM aTTecTalud, TO OH MOXeT 3apaboTraTh
JIOTIONIHUTENbHBIE Oasuibl, OTPabOTaB COOTBETCTBYIOIIME pPa3ieiibl TUCIUIUIMHBI, MONYYUB OT
IIPEI0/1aBaTellsl KOMIIEHCUPYIOLIUE 3a1aHUS.

KonuyectBo 6a/110B Onenka
NPONHUCHIO OykBoOii
96-100 OTJINYHO A
86-95 OTJIMYHO B
71-85 XOPOIIIO C
61-70 XOPOIIIO D
51-60 YAOBIIETBOPUTEIILHO E
0-50 HEYIOBJIETBOPUTEIHHO EX
6. MeTonuyeckue MaTepUaJIbl 0 OCBOEHUIO JUCHUILIUHBI

OOyuenne mno jucuMiiMHe «MaremaTtukay NpeanojaraeT H3yyeHHe Kypca Ha
ayIUTOPHBIX 3aHATHUAX (JIEKIUH, TPAKTHYECKUE pPabOThl) U CAaMOCTOATENILHOW paboThI
oOyuaromuxcs. CeMHHapCKUe 3aHATHS JUCHMIUIMHBL «MaTeMaTuka» IMpeanojaralT HX
MIPOBEICHUE B PA3IMYHBIX (POpPMaX C LENbIO BBISBICHUS MOTYYEHHBIX 3HAHUN, YMEHH, HABBIKOB
U KOMIETEHUUH C NpOBEICHUEM KOHTPOIbHbIX Meponpusatuil. C 1enplo  obecreueHus
YCIIEUTHOTO O0y4eHUs] 00yJaroIIUiics TOKEH TOTOBUTHCA K JICKIIHMHU, IOCKOJIBKY OHA SIBIISETCS
Ba)kHeH1Iel popMoil opranu3anuu yu4eOHOro npouecca, oCKOoIbKYy:

—  3HAKOMHUT C HOBBIM Y4EOHBIM MaTepUaioM;

—  DPa3bACHAET yueOHbIE JIEMEHTHI, TPYAHBIE /1151 IOHUMAaHUS;

—  CHCTEeMaTu3upyeT y4eOHbIl MaTepual;

—  OpHUEHTHpYeT B yueOHOM IpoLecce.

[Ipu noaroToBKe K JIEKIIMOHHBIM 3aHATUSAM CTYJIEHTY CJIEyET O3HAKOMUTHCS C y4eOHO-
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TEMaTHYECKHUM IJIAHOM U3y4aeMoi y4eOHOM TUCIUILTUHEIL, a Takxke ¢ KajaeHnapHbsIM I1aHoM
MIPOXOXACHHS COOTBETCTBYIOIIETO Kypca - ¢ TeM, YTOObI UMETh BO3MOKHOCTh BCIIOMHHUTD yKe
MIPOMIEHHBIN MaTepUall JAHHOTO Kypca U Ha 3TOW OCHOBE MOJTOTOBUTHCS K BOCTIPUATUIO HOBOU
uH(pOopMaIuH, ciaenyst JOTUKe U3JI0KEHHS Kypca MpenoaaBaTeaeM-IeKTOPOM.

B npouiecce n€KIMOHHOTO 3aHATUS CTYAEHT BEJET CBOM KOHCIIEKT JIEKIUM, Jiesasl 3aIlncH,
Kacarolluecs OCHOBHBIX T€3HCOB JIEKTOPa. DTO MOTYT ObITh HCXO/HbIE MMPOOIEMbI U BOIIPOCHI,
KJIFOUEBbIE TIOHATHUS U UX OIPE/IeTICHNUs], BaXKHEUIITNE TIOJIOKEHUS U BBIBOJIbI, CYIIIECTBEHHbIE
OLIEHKH U T. [I.

B 3akiounTenbHOM YacTH JEKUUU CTYACHT MOXKET 337aTh BOMPOCHI MPEINOAABATEIIO 110
COJIEPKAHUIO JIEKIIMH, YTOUHSS U YACHSS 1)1 ce0sl TEOpETUUECKHUE MOMEHThI, KOTOPhIE OCTAINCh
€My HETIOHSITHBIMH.

Iloo2omoska k nekyuu 3aKIII0YaeTCs B CIEAYIOUIEM:

— CnenyeTr BHUMATENbHO MIPOYUTATh Marepuai npeblay el JeKInu;

—  yY3HaTh TEeMY MPEACTOAIICH JIEKINH (110 TEMAaTHYECKOMY IIJIaHy, 10 WH(POPMALIUN
JIEKTOpA);

—  HYXXHO 03HAKOMHUTKCS C YI4EOHBIM MaTEpHUATIOM MO YYCOHUKY U YI€OHBIM MTOCOOUSIM;

—  TOCTapaThbCs YSACHUTHh MECTO U3y4aeMOil TeMbl B CBOEH MpodeccnoHambHOM
MOJITOTOBKE;

—  3ammMcaTbh BO3MOKHBIE BOMPOCHI, KOTOPBIE BBl INTAHUPYETE 33/1aTh JIEKTOPY Ha
JIEKLUH.

1lo020mo6Ka K ceMunapcKum 3aHamusm.

— Crenyer BHUMaTEJIbHO POYUTATh MaTepua JEKINUH, OTHOCSIINUXCS K TaHHOMY
CEMUHAPCKOMY 3aHSTHUIO, HY)KHO O3HAKOMUTHCS C YU€OHBIM MaTepUasoM M0 yUeOHHUKY U
Y4eOHBIM MTOCOOUSIM;

—  BBINIACATh OCHOBHBIE TEPMUHBI;

—  OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI IO CEMUHAPCKHUM 3aHITHSIM, TOJITOTOBUTHCS
JIaTh Pa3BEPHYTHIN OTBET HA KaXKJbIi U3 BOIIPOCOB;

—  YACHUTbH, KaKue Y4eOHbIE 3JIEeMEHTbI OCTAJIUCh JIJIsl BAC HEACHBIMH U MTOCTapaThCs
MOJIYYUTh HAa HUX OTBET 3apaHee (10 CEMUHAPCKOTO 3aHATHs) BO BpeMs TEKYIIMX KOHCYJIbTalUi
MIpero1aBaTes;

—  TOTOBUTHCS MOXXHO WHAMBHIYaJIbHO, TApaMH WU B COCTaBE MaJOi TPYIIIIbI,
MOCJIETHUE ABIAIOTCA 3P (PEKTUBHBIMU OpMaMU pabOThI;

— paboyas mporpamMma JUCIHMIUIMHBI B YaCTH MEJICH, IEPEUHIO 3HAaHUN, YMECHHUI,
TEPMHUHOB U Y4EOHBIX BOIIPOCOB MOKET OBITh UCTIONIH30BaHA BaMU B KaU€CTBE OPUEHTHPA B
OpraHu3aiuu 00y4eHusl.

— Kaxnoe npakruueckoe 3aHITHE COMPOBOXKAACTCA JOMAITHUMHU 3a/IaHUSIMU,
BBIJIaBAEMBIMH CTYJICHTaM JJIsl pEIICHUs] BO BHeayauTopHOoe BpeMms. [t hopmupoBanus y
CTY[IEHTOB HaBbIKa COBMECTHOI pabOThI B KOJUIEKTHBE HEKOTOPBIE 3a/1aHUS PEIIAIOTCS C
MIOMOIIIbIO pa30MeHus Ha TPyIIIbl METOAOM MO3TOBOM aTaku

s paGoTel ¢ meyaTHBIMH U ANEKTPOHHBIMU pecypcamu C3UY umeercs BO3MOXKHOCTB
JOCTyTIA K 3JIEKTPOHHBIM pecypcaM. Opranu3anus paboThl CTYIEHTOB € 3JIEKTPOHHOH OMOIMOTEKOM
yKa3aHa Ha caiiTe MHCTUTYTa (CTpaHuIle caita — «HayduHas OnOmoTekay).

llooeomoska k dupepenyuposannomy 3auémy.

K 3au€ry c orneHkoil HEOOXOAMMO TOTOBHUTCS II€JICHANPABICHHO, PETYISPHO,
CHUCTEMaTHYEeCKA W C TIEPBBIX THEH OOy4YeHHS MO JaHHOW JUCHHIUIMHE. [IOTBITKM OCBOWTH
JUCLMIUIMHY B IIEPHUOJ 3a4€THO-IK3aMEHALMOHHOM CECCHM, KaK IIPaBHJIO, ITOKA3BIBAIOT HE
CJIMIIIKOM Y/IOBJIETBOPHUTENIbHBIC PE3yabTaThl. B camoM Hawyane yuyeOHOro Kypca MO3HaKOMBTECH
CO CleqyromIel yaeOHO-METOANYECKON TOKYMEHTAIUEH:

—  TIpOrpaMMoON THCIUILIMHBL
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— TepeYHeM 3HaHWH U YMEHUH, KOTOPBIMU CTYJEHT JIOJIKEH BIAJCTh;

—  TEMaTUYECKUMHU IUIAHAMM JIEKIIUH, CEMUHAPCKUX 3aHATHIA;

—  KOHTPOJBHBIMH MEPOIPUSTUIMU;

—  y4eOHHMKOM, YYeOHBIMH MTOCOOUSMH T10 AUCITUTUIMHE, & TAK)KE AIEKTPOHHBIMU
pecypcamu;

—  TEpevYHeM BOMPOCOB K TP PepeHIINPOBAHHOMY 3aUETY.

[Tocne sToro y Bac MOMKHO c(OPMHpOBATHCS YETKOE MpeacTaBieHHe o0 o0beme u
XapakTepe 3HAHUH W YMEHHWH, KOTOPBIMH HAIO0 OyIeT OBIANCTh 1O JHUCIHUILUINHE.
Cucremaruyeckoe BBITIOJHEHHE Y4eOHOW paboThl Ha JIEKIHUAX M CEMHHAPCKUX 3aHATHIX
MO3BOJIUT YCHEIIHO OCBOUTH AMCIHMIUIMHY M CO3[aTh XOpOIyK 0a3zy Ui clayu 3auéra C
OILICHKOMH.

7. YyeOHas auteparypa u pecypcbl HHPOPMAITHOHHO-TEJIEKOMMYHUKAIMOHHOM

cetu «AHTEpHET»
7.1 OcHoBHAasi yueOHasi JuTEpaTypa:

1. IMunaveB, B. C. Havama Beicmieli Marematukum : ydeOHOe mocobue / B.
C. lllmmayeB. — 5-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 384 ¢. — ISBN 978-5-
8114-1476-5. — Tekcr : anmekTpoHHbIH // Jlaub : anekTpoHHO-0MOIMOoTeuHast cuctema. — URL:
https://e.lanbook.com/book/168509 (mara oOpamenus 20.04.2021) — Pexxum nocTyma: 1o
MOJIITUCKE

2. 2. Belcmas MaTeMaTHKAa /15l IKOHOMUCTOB: Y4eOHMK JJIsl CTYJJICHTOB  BY30B,
oOygarormuxcsi 1Mo d3koHoMu4eckuM crernuanbHocTsM / H.IIL. Kpemep [u ap.] ; mox pen.
npod. H.III. Kpemepa. - 3-¢ u3n. - M. : KOHUTU-JIAHA, 2017. - 479 c. — (Cepus «3o0moToii
doun poccuiickux ydaeOHUKOB») - ISBN 978-5-238-00991-9. - Tekct : anmekrpoHHbIid. - URL:
https://znanium.com/catalog/product/1028709  (mara oGpamenus 20.04.2021) — Pexum no-
CTYIIA: IO MOJIITUCKE

3.Kpacc, M. C. MaremaTuka JJs1 5KOHOMHYECKOTO OakanaBpuara:
Yueonuk / Kpace M.C., Uynpsino B.II. - M.:HUIL| UH®PA-M, 2017. - 472 c¢. (Bricuiee
oOpaszoBanue: bakanaBpuar) ISBN 978-5-16-004467-5. - Tekct : anekrponnsrii. - URL: https:/
znanium.com/catalog/product/558399 ara o6pamenus 20.04.2021) — PexxuM J0CTyma: 1o
IIOJIITUCKE

7.2 lonoJIHUTEILHAS JIUTEpaTypa
1. IToroB, A.M. Bricmas maremaTHka JUIsi SKOHOMHUCTOB: YYeOHUK W TPAKTUKYM JUIS
npukiagHoro OakamaBpuara / A. M. Ilonos, B. H. CotauxoB; no pea. A. M. Ilomosa — 2 u3j.,
nepepad. u gon. — M. : UzparensctBo FOpaiit, 2014. — 566 c.

3. Ilucemennsiii, JI.T. KoHcnekT jgekuuii mo BhICIIEH MaTeMaTHUKE: MOTHBIA KypC
[Texcr] / J.T. Ilucemennsrii.-10e u3a., ucnp.- M.: Aipuc-tipecc, 2011-608c.: nn.-(Boicuiee
obpaszoBanme). [SBN 978-5-8112-4351-8.

4. Hanko, IL.E. Bpiciias MareMartvka B ynpaKHEHUsSIX W 3agadax. B 2u.

UY.1:Yuebuoe nmocobue mis By3oB [Tekcr] / ILLE. Jlanko, A.I.ITonos, T.S1. KoxxeBaukosa, C.I1.
Hanko.-7¢ wu3n. ucnp.-M.:000 «M3narensctBo Onukcy: OO0 «M3marenbctBOo «Mup u
Oo6pazoBanuey, 2009,-368 c.:u.

5. bopesuu 3. U. Onpenenurenu U Marpuiibl : yuebd. mocodue / 3. U. bopeuu. -
3. 5-e, crep. - CII6.[u ap.] : Jlanb, 2009. - 184 ¢

7.3. HopmaTuBHbBIe IPaBOBbIE JOKYMEHTBI.
He nucnons3yrorcs

7.4. UuTepHeT-pecypcehl.
C31Y pacrnonaraeT JOCTYIIOM Yepe3 caiT HaydHoW OuOnmoTeku http://nwapa.spb.ru/
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https://znanium.com/catalog/product/558399
https://znanium.com/catalog/product/558399
https://znanium.com/catalog/product/1028709
https://e.lanbook.com/book/168509

CJICAYIOUIUM IMOAIIMCHBIM 3JICKTPOHHLIM pCCypCaM:

Pycckosi3bIYHBIE pecypChl

1. DJeKTpOHHbIE YUEOHUKH 3IEKTPOHHO-0MOIoTeuHoi cucreMsl (OBC) « AltGyKe»
http://www.nwapa.spb.ru/index.php?page id=76
2. Hay4Ho-TipakTH4ecKre CTaTbu 110 SKOHOMHKE U U MEHEDKMEHTY M3maTenbckoro

noma «bubmmnoreka ['pebennnkoBa» http://www.nwapa.spb.ru/index.php?page id=76

AHI10513bIYHBIE PeCyPChI
He ncnone3yrorcs.

8. MarepuajibHO-TeXHHYecKasi 0a3a, ”HPOPMALIMOHHbIE TEXHOJIOTHH,
NporpaMMHoe odecrnedeHue 1 HHGPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

VYyeOHast TUCIUTUIMHA BKJIIOYAET MCIIOJIB30BaHKE MPOTPaMMHOTO obecrnieueHus: Microsoft
Excel, Microsoft Word, Microsoft Power Point, 1 MOATrOTOBKM TEKCTOBOIO M TaOJIMYHOIO
Marepuania, rpadhuIecKux WUTFOCTPALIUH .
Mertonbl 00yueHusi ¢ UCHOIb30BAHUEM HMH(POPMAIIMOHHBIX TEXHOJOTHH (KOMIBIOTEPHOE
TECTUPOBaHUE, IEMOHCTPAIUS MYITBTUMEIUNHBIX MAaTEPHAIIOB).

HHTepHeT-CepBUCH U AIEKTPOHHBIE PeCypChl (IOMCKOBBIE CUCTEMBI, 3JIEKTPOHHAS TI04Ta,
npodeccCHOHAbHBIE TEMaTHYECKUE YaThl U (OPYMBI, CHCTEMBI ayIno W BUAEO KOH(EpEeHIHH,
OHJIAWH OSHIMKIONEANH, CHPABOYHMKH, OHOIMOTEKH, OHICKTPOHHbIE Yy4eOHbIE M Yy4eOHO-
MeToanueckre Matepuaisl). Cuctema quctaHiiMoHHOTO oOyueHus Moodle.

Onucanune MaTepuaibHO-TeXHNYECKOH 0a3bl, HEOOXOAUMOIi ISl OCYyIIeCTBJICHHS
00pa3oBaTeJIbHOIO NMPOLEcca MO AUCHUILIHHE (MOAYJII0)

No /it | HammenoBauue

KOMHBIOTGpHBIe KJIaCChI C ICPCOHAJIIbHBIMU 3BM, O6’B€Z[I/IHGHHBIMI/I B JIOKQJIBHBIC
CCTH C BBIXO/JIOM B I/IHTepHeT

ITaket Excel -2013, 2017, proffesional plus

MynbTUMeIUHHBIE CPEICTBA B KAXKIOM KOMIIBIOTEPHOM KJIACCE U B JIEKLIMOHHON
ayJIMTOpUHU

EpayBep, CCTCBbIC KOMMYHHKAIIMOHHBLIC CPCACTBA IJIA BbIXO/Jd B I/IHTepHeT

KomnbrotepHble kmaccel u3 pacuera 1 I[I9BM g ogHoro obGyuaemoro. Kaximomy
oOydaromiemMycsi J0JDKHa OBITh IPEAOCTaBIeHa BO3MOKHOCTD JJOCTYTIA K ceTsiM Trra VHTepHeT B
TeueHne He MeHee 20% BpeMeHH, OTBEICHHOTO Ha CAaMOCTOSITEIbHYIO IOATOTOBKY.
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