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KADE/IPA JKOHOMUKH ¥ TYMAHUTAPHO-NIPABOBLIX TUCIUIIINH

PacnpeneieHue 4acoB JUCHUILIMHBI [I0 ceMeCTPaM / KypcaM

Kypc 1 2

Bun 3anaruit v | P | vio | PII Hroro
Jlexmyn 10 |10 |12 |12 |22 (22
IIpakTruyeckue 14 (14 |16 |16 (30 |30
HUroro ayn. 24 124 |28 (28 |52 |52
KonTtaktHas pabota 24 (24 |28 |28 |52 (52
Cawm. pabora 219 1219 | 247 | 247 | 466 | 466
Yacsl Ha KOHTPOJITb 9 9 13 (13 |22 |22
Hroro 252 1252 | 288 | 288 | 540 [ 540
OCHOBAHHUE

Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM cOBETOM By3a oT 28.02.2025 mpoTtoxom Ne 9.
[IporpamMmy cocraBun(u): kauna. Gus.-mat.HayK, [Jom., ApanuHa-Apanosa E.C.

3aB. xadenpoii: CepmrokoBa ). A.



1. HEJIX OCBOEHUA JTUCHUIIJIMHBI

1.1 | mpuBUTHE HAaBHIKOB COBPEMEHHBIX BHUJIOB MAaTEMAaTHYECKOTO MBINIICHUs, (POPMUpPOBAHHE Yy CTyIEHTa TPENCTaBICHUA 00
OCHOBHBIX MOHATHAX MAaTeMaTHKH, OOyYeHHE CTYyAEHTOB OCHOBHBIM MaTEMaTHYECKUM METOJaM,pa3BUTHE HHTEIJICKTa
CTYACHTOB U CIOCOOHOCTEH K JIOTHYECKOMY U aJTOPUTMHYECKOMY MBIIUICHHIO, HKCIIOJNIB30BaHIE MAaTeMaTHYCCKUAX
METO/IOB U OCHOB MaT€MaTUYECKOT0 MOACITUPOBAHUS B IPAKTHUECKOM 1eATEeIbHOCTH

2. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJINHBI

VK-1: CniocobeH oCylIecTBIATh MOUCK, KPUTUUECKUH aHAIIN3 U CHHTE3 HH()OpMAIUU, IPUMEHSITh CUCTEMHBIA TIOAXOT ISt
peIIeHHs TOCTABICHHBIX 331a4

VK-1.1:  AHanusupyert 3a7ady, BEIICIS ee 0a30BbIE COCTABISIONINE, ONPEACIICT, HHTEPIPETUPYET U PAHXKHUPYET HHDOPMAIIHIO,
TpeOyeMyro IS pelIeH st OCTaBIeHHOH 3a1a4un

VK-1.2:  OcymecTBisieT MOUCK HHPOPMALIUH JUTS PEIICHHUS TIOCTABICHHOM 3a/1a9H 110 Pa3IMYHBIM THUIIAM 3allPOCOB UMEIOIIEHCS
uHpOpMaLIUU

VK-1.3: PaccmaTpuBaeT u IpejaraeT BO3MOKHbIE BApHAHTHI PELIEHUs] TOCTABIEHHOH 3a7a4ul, OL[EHUBAs UX JOCTOMHCTBA U
HEJIOCTAaTKH

B pe3yabTaTe ocBOeHHSI THCOUILNIHHBI 00YIAIOIIUICS TOKEH:

3HaTh:

- NpUHLUNBI aHaNWM3a 3ajad, BBLAENEHHA MX KIIOUEBBIX KOMIIOHEHTOB, a TaKXke METOAbl HHTEpHpeTald U PaHKUPOBAHUS
uHpopmanuu (cooTHeceHO ¢ HHAMKaTopoM YK-1.1);

- pa3NUuHBIE CTPAaTETMM WM WCTOYHWKM IIOMCKAa HWH(OPMAINM, a Takke THIB HH(POPMAIMOHHBIX 3alpoCcOB (COOTHECEHO C
uHaukatopoM YK-1.2);

- METO/Ibl OLIEHKH BApHAHTOB PELIEHUs 3a/]a4, BBIABICHHS X IPEUMYILECTB M HEJOCTATKOB (COOTHECEHO ¢ MHANKaTOpoM YK-1.3).

YMmerb:

- aHaJM3MPOBATh MOCTABIEHHYIO 3aJady, BBIICISATh €€ OCHOBHBIE 3JEMEHTHI, MHTEPIPETUPOBATb UM PAHXUPOBATh HEOOXOAMMYIO
nHpOpMaIuio (COOTHECeHO ¢ nHauKkaTopoM YK-1.1);

- OCYUIECTBJIATH TMOHWCK TpeOyemoil wHoOpMammu A pemieHHs 3afadd, UCIIONB3YS pa3IUYHbIe THUMBI 3alpPOCOB W HCTOYHUKH
(cootneceno ¢ unnuKaTopoMm YK-1.2);

- paccMaTpuBaTh M IpejylaraTh BO3MOXKHBIE BapHaHThl PELICHUS IMOCTAaBJICHHOM 3aJauu, OLEHMBAs MX JOCTOMHCTBA U HEJOCTATKH
(cootHeceno ¢ urmukaTopom YK-1.3).

Baaners:

- HaBBIKAMHU aHAJIM3a 3a/ad, BHIJCICHUS MX 0a30BBIX COCTABIIONINX, WHTEPIPETAlNH M PAaHXUPOBAaHHS HH(GOPMAIHu (COOTHECEHO
¢ uaaukaropom YK-1.1);

- YMEHHEM OCYLICCTBIATH ICJCHANPABICHHBIN MOMCK HHGOPMAIMK MO Pa3HOOOPA3HBIM 3ampocaM Ui PEIICHHs MOCTABICHHBIX
3a/1a4 (cooTHeceHo ¢ uHankaropom YK-1.2);

- CIIOCOOHOCTBIO paccMaTpuWBaTh M IpedjiaraTh pa3NWYHBIE BAPHAHTHl pPEUICHHS [OCTABICHHON 3aa4yd, TPOBOJUTH WX
KOMIUIEKCHYIO OIIEHKY (COOTHEceHO ¢ mHauKaropoMm YK-1.3).

3. CTPYKTYPA U COAEP)KXAHUE JUCHUTIIINHBI

Paznen 1. OCHOBBI TeOPUM MHOKECTB U 3JIEMEHTHI JTUHEIHOMH aJIre0pbl

Bua 3austus / Cemectp /| KommuectBo
Ne HaumenoBanue TeMbl, KpaTKoe coep:kaHue Komnerenuun
pabotsl / popma ITA Kype 4acoB
Tema 1.1. OcHOBHBIE MOHSATHSA Teopuu MHOXKecTB.IloHATHE MHOXecTBa. YK-1
11 IIpumepsl. MOIHOCTE MHOKECTBA CamocrosiTenbHas 1 2 YK-1.1
’ Omnepauuu Haj MHOXECTBaMHU: OObEIUHEHUE, IIEPECEUEHUE, Pa3HOCTb, pabota VYK-1.2
JIOTIOJIHEHHE, TIPOU3BEICHUE MHOKECTB VK-1.3
Tema 1.1. OcHOBHbIE MOHATHsI TE€OpUHM MHOXeCTB.IIOHATHE MHOXeECTBa. VK-1
12 [Ipumepsl. MomHOCTS MHOKECTBA [IpakTrueckue 1 2 VK-1.1
: Omnepauuy HaJ MHOXXECTBAMHU: OOBEIMHEHHE, IEepEeceucHue, Pa3HOCTh, 3aHATHUS VK-1.2
JIOTIOJTHEHHE, ITPOU3BEICHUE MHO)KECTB VK-1.3
Tema 1.2. [lekapToBas ¥ NOJISIPHAsI CUCTEMBI KOOPANWHAT HA TNIOCKOCTH. YK-1
13 JlekaproBas cucrema koopamHaT Ha Iutockoctu. [lomspras cucrema| CamocrositenbHas 1 4 YK-1.1
’ KOOpJIMHAT Ha IUIOCKOCTH. 3aBUCHMOCTh MEXIy J[AEKapTOBBIMH U pabora YK-1.2
TIOJIIPHBIMH KOOPAWHATAMH. VK-1.3
Tewma 1.2. [lekapToBas ¥ MOJISIPHAsE CHCTEMBI KOOPAWHAT HA INIOCKOCTH. YK-1
1.4 JexaproBast cucTtemMa KOOpAMHAT Ha IUIockocTH. [lomsipHas cucrema [IpakTrueckue 1 4 VK-1.1
’ KOOpJIMHAT Ha IUIOCKOCTH. 3aBUCHMOCTh MEXAY JEeKapTOBBIMH U 3aHATHUS VK-1.2
MOJISIPHBIMU KOOPAUHATAMH. YK-1.3
Temal.3. Paciupenune nonsarus uucna. KoMmiekcHsle yucia. VK-1
1.5 JIeKIIMOHHBIC 3aHATHS 1 2
Harypanbupie  4mcna,  menple  4YWMCia, — pPAalMOHAJBHBIE — YHCIHA. VK-1.1




IEACTBUTEBHBIE YHCIIA.
Merton MaTeEMaTHYECKON
Pacimpenye noHATHs YucIa.

HUHAYKIUH. Yucnoble MHOXECCTBA.

KomnnexcHble uucna. Apudmernueckue AeHCTBHS HaJ KOMILUIEKCHBIMU VK-1.2
yrciaaMu. X reomerpudeckoe H300pakeHue. VK-1.3
Tpuronomerpuueckas (opmMa KOMIUIEKCHOTO 4YHCIa. YMHOXCHHE U
JeJeHHe KOMIUIEKCHBIX 4HCEN, 3allUCaHHBIX B TPHUIOHOMETPUYECKOMH
(bopme.
Tema 1.4. Matpunsl. Onpeenuren.
Marpuipl. CrokeHHe, YMHOXXGHHE MATpHL, YMHOXXEHHE MAaTpHUIbl Ha YVK-1
YHCIIO, TPAHCIIOHUPOBAHKUE MATPHIL. YK-1.1
1.6 > 1P P puK JIeKIMOHHBIE 3aHITHS 1 2
Ompenenureny MaTpul] BTOPOrO U TpeThero mopsakoB. O6parHas VK-1.2
matpuna. Kpurepuii obparumocTtu. Bbrumcienune oOpaTHOW MAaTpHIIBI. VK-1.3
Panr matpunel.
Tema 1.4. Matpuusl. Onpeznenureiu.
Martpuupl. CrnoxeHHe, YMHOXKEHHE MATpUll, YMHOKEHHE MAaTpUIbl Ha VK-1
|7 |UHCT0, TPAHCTIOHNPOBAHNE MATPHILL. [IpakTrueckue 1 5 VK-1.1
’ Omnpenenurend MaTpUIl BTOPOrO W TpeThero mnopsakoB. OOparHast 3aHITUA YK-1.2
marpuna. Kpurepuit oGparumoctd. Bbrumcnenne oOpaTHON MaTpuIlbl. YK-1.3
Panr matpunsl.
Tema 1.5 CucteMbl TUHEHHBIX alreOpanyecKux ypaBHEHUI
Pemenne cucrembl mMeronoM obpartHod Marpuubl. @opmynsl Kpamepa. YK-1
Teopema Kponekepa-Kanemnn o paspeminMoCTH CHUCTEMbl YpaBHEHUI. YK-1.1
1.8 P P p . pasp . P JIeKIMOHHEBIE 3aHITHS 1 2
OpHoposHast cHUCTeMa N JIMHEWHBIX YpPaBHEHHH C N HEW3BECTHBIMH. YK-1.2
OyHgaMmeHTanpHas cucreMa pemeHud. CBsi3b  MEXIy peIIeHHeM VK-1.3
HEOJHOPOIHBIX U OJTHOPOAHBIX CUCTEM JIMHEHHBIX YpaBHEHHUH
Tema 1.5 Cuctembl TuHEHBIX anredpanvyeckux ypaBHEeHU
Pemienne cucrembl MeTonoM oOpaTHoM Marpuubl. Popmynsr Kpamepa. YK-1
1.9 Teopema Kponekepa-Kamennu o pa3pemmMocTd CHCTEMBI ypaBHEHHM. [IpakTrueckue 1 5 VK-1.1
’ OnHoponHas cucTeMa N JIMHEHHBIX YPaBHEHHMH C N HEU3BECTHBIMH. 3aHATHS YK-1.2
@dynpameHTanpHast cuctemMa pemieHuid. CBA3b  MEXIy peIISHHEM YK-1.3
HEOJTHOPOJHBIX ¥ OTHOPOIHBIX CHCTEM JTMHEHHBIX ypaBHEHUN
YK-1
1.10 Ilpopabotrka nekumii, pabora ¢ nuTeparypod, mnoaroroBka k| CamocrosrenbHas 1 60 VK-1.1
’ KOHTPOJILHOI paboTe pabora YK-1.2
YK-1.3
Pa3)1e.11 2. AHAJINTHYECKAS reomMeTpust
Buj zausitus / Cemectp /| KosmuecTBo
Ne HaumeHoBaHHe TeMbl, KPAaTKOe COAEP:KaAHHE Komnerenuuu
pa6orsi / popma ITA Kypce 4acoB
Tema 2.1 DreMeHTHI BEKTOPHOH alreOpHl. YK-1
21 ITonsitue BekTopa. KommmHeapHbIe BEKTOpHI, KOMIUIAHApHBIE BEKTOpHL [ CamocTosTenbHas | 8 VK-1.1
’ OCHOBHBIE TIOHSTHSL. IPUMEPHI pabora VK-1.2
JluneliHbIe M TMHENHBIE ONEPAIMU HAJl BEKTOPaMH YK-1.3
. VK-1
Tema 2.2. OCHOBBI aHATUTHYECKOH T'€OMETPHH. VK-1.1
2.2 | PaznuuHble ypaBHEHUS NPSIMON Ha IUIOCKOCTH. JlexmoHHbIE 3aHATHS 1 2 VK 1'2
Paznuunbie ABHCHMUS IIJIOCKOCTH. T
P VK-1.3
. VK-1
Tema 2.2. OCHOBBI aHAJTUTHYECKOH T'€OMETPHH.
o [IpakTiueckue VK-1.1
2.3 | PaznuuHble ypaBHEHUs NpsIMON HA INIOCKOCTH. 1 2
3aHATHA YK-1.2
PasnudnbIe ypaBHEHHUS IIOCKOCTH.
YK-1.3
. YK-1
Tewma 2.2. OCHOBBI aHATUTUIECKON TEOMETPHU.
o CamocrosiTenbHas YK-1.1
2.4 | PaznuuHble ypaBHEHUS NPSIMON Ha IUIOCKOCTH. 1 20
Pa3znnunble ypaBHEHUS IJIOCKOCTH padora YR-1.2
) YK-1.3
VK-1
Tema 2.3. KpuBble M IOBEPXHOCTH BTOPOTO MOPSIKA. VK-1.1
2.5 | OnpeneneHus, ypaBHEHHs], CBOIICTBAa KPUBBIX BTOPOTO MOPSAKA JleK1OHHbIE 3aHATUS 1 2 VK 1'2
Omnpenenennsi, ypaBHEHH, CBOMCTBA TOBEPXHOCTEH BTOPOTO MOPSIIKA VK 1'3
YK-1
Tewma 2.3. KpuBbie ¥ MOBEPXHOCTH BTOPOTO MOPSAKA.
. IIpakTnueckue YK-1.1
2.6 | Onpenenenus, ypaBHEHUs, CBOIICTBA KPUBBIX BTOPOTO MOPsAAKA SAHSTIS 1 2 VK-12
Ormpenenenusi, ypaBHeHUs!, CBOHCTBA TOBEPXHOCTEH BTOPOTO TOpsiIKa VK 1'3
YK-1
27 Ilpopabotka nekumii, pabora ¢ nuTeparypod, mnoaroroBka k| CamocrosTensHas 1 125 VK-1.1
’ KOHTPOJILHOI paboTe pabora YK-1.2
YK-1.3

Paznen 3. IlocaenoBareabHoctH. Ipenen pynkuun




Bun 3ansaTus / Cemectp /| KotmuectBo
Ne HaumeHoBaHUe TeMbl, KPAaTKOe coep:KaHHe Komnerenuuu
pabdotsl / popma ITA Kype 4acoB
VK-1
Tewma 3.1. [TocnenoBaTenbHOCTH.
N .| Camocrosrenbhas VK-1.1
3.1 [ITocnemoBaTeabHOCTH, 170.4 CBOMCTBA. [penen YHCI0BON 2 4
T0C/IEI0BATENLHOCTH padora YK-1.2
VK-1.3
YK-1
Tema 3.1. [locnenoBaTenbHOCTH.
. . IpaxkTuueckue YK-1.1
3.2 [IlocnemoBarenbHOCTH, HX CBOMCTBA. [Ipenen YHCIOBOM 2 2
MOCJIEIOBATENILHOCTH SAHATHA YR-1.2
it YK-1.3
N . YK-1
Tema 3.2 OyHKUUsS 0JHON IEPEMEHHOIA.
. . CamocTosiTesnbHas VK-1.1
3.3 [Onpenenenne, cnocoObl 3amanus. CBoiicTBa (YHKUMIA. DiieMeHTapHbIC paora 2 4 VK-12
HKiu. CrnoxHas QyHKIus. ’
dyHxu dynKIr VK13
. . VK-1
Tema 3.2 OyHKIMS OAHOM TepeMeHHOM.
o o [IpakTiueckue VK-1.1
3.4 | Onpenenenune, crocoObl 3amanHus. CBoiicTBa (GyHKIMHA. DieMeHTapHbIE 2 2
¢byuxuun. CiaoxHas GyHKIUSL SarATHA YK-1.2
Y HICHHH: : VK-1.3
VK-1
35 IIpopabotka sexnuid, pabora ¢ JsuTeparypod, mnoaroroBka k| CamocrosrensHas 2 50 YK-1.1
’ KOHTPOJIBHOH pabore pabora VYK-1.2
VK-1.3
Tema 3.3. Ilpenen ¢yHkuum B TOuke, Ha OeckOHeUHOCTH. OCHOBHBIC VK-1
TEOPEMBI o npexnenax.HemnpepsBHOCTR HKIH.CBOMCTBA YK-1.1
3.6 p pent pep ymt JlexunoHHBIC 3aHATHSA 2 2
HENPEepBIBHBIX (YHKUMHA. HemnpepblBHOCTh OCHOBHBIX 3JI€MEHTapHBIX YK-1.2
¢ynkumid. beckoneuHo Mable 1 O6ECKOHEYHO OOJIBIINE, UX CBOMCTBA. YK-1.3
. . YK-1
Tema 3.3. Oynknun.CpoiicTBa HETIPEPBIBHBIX (dyHKIMIA.
o CamocrosiTenbHas YK-1.1
3.7 |HempepbIBHOCT OCHOBHBIX DJEMEHTAapHBIX (yHKuMA. beckoneuHo aGota 2 8 VK-1.2
MaJible 1 OECKOHEUHO OOJIbIINE, UX CBOMCTBA. p ’
VK-1.3
VK-1
38 Ilpopabotka mekumii, pabora ¢ nuTeparypoid, mnoarotoBka k| CamocrosTensHas 2 50 VK-1.1
’ KOHTPOJIbHOI paboTe pabora YK-1.2
YK-1.3
Pazgen 4. TuddepenunanbHoe neuncaeHue QyHKIMH OHO IepeMeHHOMH
Bua 3anstus / Cemectp /| KommuectBo
Ne HanmenoBaHue TeMbl, KPaTKoe coepKaHue Komnerenuun
pa6otsl / popma ITA Kype 4acoB
Tewma 4.1 IIpousBoanas pynxnuu, nuddepeHua.
IpousBoanas. ['eomerpudeckuii 1 pU3NIESCKUI CMBICT IPOU3BOIHOM.
IIpou3BogHBIE ~ OCHOBHBIX  3JieMEHTapHbIX  ¢GyHkuuid.  [IpaBuia YK-1
updepeHnupoBanus. YK-1.1
4.1 AugdepeHuup . JIeK1IMOHHBIE 3aHATHS 2 2
Jubdepennman. Ilpumenenne auddepeHunana sl NPUOTMKEHHBIX VK-1.2
BBIUUCIICHUSX. YK-1.3
IIpousBomuble ¥ auddepeHnyansl  BBICIIMX  HOPsAAKOB.  OCHOBHbIE
TeopeMsl T GepeHINATFHOIO NCUUCIICHHS
Tewma 4.1 IlpousBoanas GpyHkuuu, qudhepeHnna.
IIpousBoanas. ['eomerpudeckuii 1 pU3NIESCKUI CMBICI IPOU3BOIHOM.
IIpousBonHbIE ~ OCHOBHBIX  J/leMeHTapHbIX  QyHkuuid.  [IpaBuia YK-1
g depeHIpoBaHNUS. IIpakTnueckue YK-1.1
4.2 . 2 2
Jubdepennman. Ilpumenenne auddepeHunana sl NPUOTMKEHHBIX 3aHSTHUS VK-1.2
BBIUUCIICHUSX. VK-1.3
IIpousBopuble u auddepeHnyansl  BBICIIMX HOPsAAKOB. OCHOBHbIE
TeopeMbl T PepeHINANFHOIO HCUUCIICHHS
Tema 4.2 Ilpumenenne  guepeHUMATBHOTO  HCYMCICHHS K
HCCIIEIOBAaHHIO U MTOCTPOCHHIO IpadukoB (HyHKITHI
VYcnoBuss Bo3pacTaHus U yObIBaHMS (DYHKIMH. OKCTpeMYM (YHKIHMU YK-1
MakCUMyM W MHHUMyM). HeoOxommmple M JOCTaTOYHBIE YCIOBHSA YK-1.1
43 ( Y yM) e a Y JIeKIMOHHBIE 3aHATHS 2 1
JKCTpEMyMa. VK-1.2
BoruyTtocTh, BBITYKJIOCTb ¥ TOYKH Neperuda rpaduka GyHKIHH. YK-1.3
Acumnrotsl rpaduka ¢ynkuuu. OOmias cxema MCCIeA0BaHUS (YHKIHU
1 IOCTPOCHHE ee Tpaduxa
Tema 4.2 Tlpumenenune  audQepeHIHATBHOIO  HCYUCICHHS K
HCCIIEIOBaHHIO U MTOCTPOCHHIO rpadpukoB (HyHKIHIA
VYcnoBuss Bo3pacTaHus U yObIBaHMS (DYHKIMH. OKCTPEMYM (YHKLHMH YK-1
44 (MakcuMyM © MHHEUMYM). HeobOXomuMble ¥ JOCTAaTOYHBIC YCIIOBHS IpaxTuueckue 5 3 VK-1.1
’ JKCTpEMyMa. 3aHATHSA VK-1.2
BoruyTtocTh, BBIIYKIOCTb ¥ TOYKH Neperuda rpaduka GyHKIHH. YK-1.3
Acumnrotsl rpaduka ¢yHkuuu. OOmias cxema MCCIeA0BaHUS (YHKIHMU
1 IOCTPOCHUE ee rpaduka
45 Ilpopabotka mekmii, pabota ¢ nuTeparypoil, mnoarotoBka k| CamocrosrTensHas 2 38 YVK-1
’ KOHTPOJIbHOI paboTe pabora YK-1.1




YK-1.2

VK-1.3
Paznen 5. UnTerpajbHoe ucuncienue GyHKIMA OHOM MepeMeHHO
Buj 3ansitus / Cemectp /| KonmmuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKoOe CO/lepaKaHUe Komnerenuun
pabdots! / popma ITA Kypc 4acoB
Tema 5.1. IlepBooOpasnasi ¢yHkuus. HeompeneneHHbI HHTErpail, ero
CBOJMCTBA. VK-1
Meronsl HMHTETpUpOBaHUS (3aMEHa NEPEeMEHHOM B HEONPEIEICHHOM VK-1.1
5.1 |wunrerpane. Popmyna uHTerpHpoBaHUS MO dYacTaM.) HWHTerpupoBanue| JIeKmoHHBIE 3aHATHS 2 2 VK 1'2
OCHOBHBIX 3JIeMEHTapHbIX (yHKumit. MHTEerpupoBaHne palUOHATBHBIX VK 1'3
npobeit.  MHTerpupoBaHMe  TPUTOHOMETPUYECKMX M HpocTeimmx :
HUPPalMOHATBHBIX (yHKIMI
Tema 5.1. IlepBooOpasznas ¢yHkums. HeonpeneneHHbI uHTErpai, ero
CBOJMCTBa. VK-1
Meronbl MHTErpUpOBaHMS (3aMEHa MEPEMEHHOW B HEONpeIeIeHHOM
CamocTosiTenbHast YK-1.1
5.2 |unrerpane. ®opMyna MHTerpupoBaHUs IO 4acTsM.) MHTerpupoBaHue aGora 2 2 VK-12
OCHOBHBIX 3JIeMeHTapHbIX (yHkuumit. HMHTErpupoBaHne pamuoHATBHBIX p VK 1'3
npobeit.  VHTerpupoBaHWe  TPUTOHOMETPHYECKMX M MPOCTEHIINX ’
HUPPALMOHATBHBIX ()yHKIHH
Tema 52. OnpeneneHHslii  uHTErpan.  (3aMeHbl  HEPEMEHHOI; VK-1
HHTETPUPOBAHUE TI0 YACTSM) JUISl ONIPEACICHHOTr0 HHTErpaja.
PHP . )R pea . P . CamMocTrosTenpHast VK-1.1
5.3 | OnpeneneHHBI HMHTErpal, €ro TEOMETPHYECKHH CMBICH, CBOICTBa. 2 6
o pabora VK-1.2
®opmyina Hetorona-Jleiibuuna. VK-1.3
MeTo 16l HHTETPUPOBAHIISL. )
Tema 5.2. OnpeneneHHbII  WHTETpa. (3aMeHBI  TIEPEMEHHOM; VK-1
UHTETPUPOBAHKE 110 YACTSIM) JUIS OIIPE/INICHHOr0 MHTErpaa.
pup o )2 pe . P . [IpakTiueckue VK-1.1
5.4 | OnpenencHHBI WMHTETpal, €ro TEOMETPHYECKHH CMBICHI, CBOICTBa. 2 2
o 3aHATHA VYK-1.2
dopmyina Herorona-Jleiibuuna. VK-13
MeTopI HHTETPUPOBAHHS. )
. VK-1
Tema 5.3 T'eomerpuueckue NPHIOKEHHS OINpPENENEHHOT0 HHTErpaa:
NI . IIpakTnueckue VK-1.1
5.5 |BbluMCIEHHE IUIOMIAANM KPHUBOJMHEHHOW TpamelM; BBIYUCICHHUE IJIHHBI SAHSTHS 2 1 VK-12
JyTH KPUBOW; BhIYMCIICHNE 00bEMA TeNa BpalleHusI. VK 1'3
VK-1
Tema 5.4. HecoGcTBEHHBIN nHTErpall VK-1.1
5.6 o JIeKIIMOHHBIC 3aHATHS 2 1
CBoICTBa, IPUMEPHI BEIYHCICHUS VK-1.2
YK-1.3
VK-1
57 Tema 5.4. HecoOcTBEeHHBIH HHTErpal CamocrosiTensHas 2 2 VK-1.1
’ CaoiicTBa, IpUMepbl BHIYUCICHUS pabota VK-1.2
VK-1.3
. VK-1
Tema 5.3 T'eomeTpuyeckue NPUIOKEHHs ONPENeIEHHOTO0 HHTEerpaia: VK-1.1
5.8 [BbluMCIEHHME IUIOMAAM KPUBOJIMHEHHOW Tpameluy; BbIYUCICHHE IIMHBI| JIEKIMOHHBIE 3aHATUS 2 1 VK 1'2
JyTH KPUBO#; BBIYMCIICHHE 00bEMa Tella BpalleHHs. VK-1 '3
YK-1
59 IIpopaborka sexnuii, pabora ¢ JsuTeparypod, mnoaroroBka k| CamocrosrensHas 2 13 YK-1.1
’ KOHTPOJIBHOH pabore pabora YK-1.2
VK-1.3
Pa3nen 6. O0bikHOBeHHBIE TH(epeHInATbHbIE YPABHEHHSI.
Buj 3ansitus / Cemectp /| KonmuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKoe CO/lepaKaHUe Komnerenuun
pa6otsi / popma ITA Kype 4acoB
VK-1
Tewma 6.1. ludppepennnansubie ypaBHeHHs 1-ro opsaka VK-1.1
6.1 [OcHnoBuble ompenenenus.Pasmuunbie Tunel qud. ypaBHeHui. CriocoObl| JIEKIMOHHBIC 3aHITHUS 2 1 VK 1'2
petieHus a1ud. ypaBHEHHUI. VK 1'3
Tema 6.1. Tuddbepennnansupie ypaBHeHus 1-ro mopsaka YK-1
o peHI yp pAL . IIpakTrueckue YK-1.1
6.2 | OcHoBHble ompenencHus.Paznuynbie Tunbl and. ypaBHeHuil. CrocoOsbl 2 3
o 3aHATHSA YK-1.2
peutenus 1u¢. ypaBHEHHI. VK-13
VK-1
63 Tema 6.2. Jluneitabie nuddepeHnnanbHbie ypaBHEHHsS 2-TO MOpsAAKa C [IpaxTrueckue 2 1 VK-1.1
’ HOCTOSIHHBIMU KO3 dHLeHTaMu 3aHATHA YK-1.2
VK-1.3
YK-1
6.4 Tema 6.2. Jluneitnple nuddepenunanbaple ypapHeHus 2-ro nopsaka c| CamocrosTenbHas 5 4 YK-1.1
’ MMOCTOSIHHBIMU KO3 PUITHCHTAMHI pabora VYK-1.2

VK-1.3




VK-1

6.5 Tema 6.3.Cucrembl nuHeiiHbIXx  anddepeHiuanbabix  ypaBHeHuit c¢| CamocrosTensHas 2 4 VK-1.1
’ MOCTOSHHBIMHU K03 durimeHTamu pabora YK-1.2
YK-1.3
YK-1
6.6 IIpopabotka sexmmii, pabora ¢ JsmTeparypoid, mnoaroroBka k| CamocrosrensHas 2 28 YK-1.1
’ KOHTPOJIbHO#H padoTe pabota VYK-1.2
VK-1.3
Paznen 7. Paabi
Bun 3ansaTus / Cemectp /| KommuectBo
Ne HaumeHoBaHUe TeMbl, KPaTKOe CoAep:KaHHe Komnerenuuu
padotsl / popma ITA Kypc 4acoB
VK-1
YK-1.1
7.1 | YucnoBble ¥ HYHKIHOHAIBHBIC PSIIBL. JlexunoHHBIC 3aHATHA 2 1 VK-12
VK-1.3
VK-1
CamocTosTenpHas YK-1.1
7.2 | YucnoBsle U GYHKIIMOHAIBHBIE PSIIBI. 2 8
bynxn AL pabora VYK-1.2
YK-1.3
VK-1
73 IlpopaboTrka nexkuuii, pabora ¢ JsuTeparypod, mnoaroroBka k| CamocrosrenbHas 2 10 YK-1.1
’ KOHTPOJIBHOH pabore pabora YK-1.2
VK-1.3
Pa3z(e.n 8. (I)yHK].ll/II/I HECKOJbKHUX MEPEMEHHBIX
Buj zausitust / Cemectp /| KosmmuecTBo
Ne HaumeHoBaHHe TeMbl, KPaTKoOe COlepKAHUE Komnerenuun
pa6otsl / popma ITA Kype 4acoB
OyHKIMH HECKONBbKUX TEpPEeMEHHBIX, 00nacTh ompexnenenus. Ilpenen u
HENPEepPBHIBHOCTh  (YHKLIMM  HECKOJIBKMX — HepeMeHHbIX. OCHOBHBbIE
CBOICTBA HENPEPBLIBHBIX (PyHKIUIA. VK-1
YacTHble mpom3BoaHBIE M IuddepeHIpoBaHne HKIMM HECKOJIBKHUX YK-1.1
8.1 P A auddepenump tynny JIeKIMOHHBIE 3aHATHS 2 1
nepeMeHHbIX. YacTHble npom3BoaHble © AnepeHIranbl  BBICIIMX VK-1.2
nopsiikoB.  uddepenipoBanne HesBHbIX (QYHKIMH. OKCTpEeMyMbl YK-1.3
(GYHKUMIA  HECKONbKHX IepeMeHHbIX. HaxoxkaeHue HanOONbIIMX U
HAMMEHBIINX 3HAYCHUH (QYHKIUH.
OyHKIMU HECKONBbKUX IEpPEeMEHHBIX, o0nacTe ompeaenenus. Ilpenen u
HENpPEepPBIBHOCTh  (YHKLIMM  HECKOJIIBKMX  HepeMeHHbIX. OCHOBHBIE
CBOICTBA HENPEPBIBHBIX (PyHKIUIA. YK-1
82 Yacthble mpousBoAHble U auddepennmpoBanne (yHKIMM Heckonbkux [ CamocrosTenbHas 2 10 YK-1.1
’ nepeMeHHbIX. UYacTHble mnpou3BojaHble U AuBepeHIranbl  BBICIIHX pabora YK-1.2
nopsiikoB.  uddepeniupoBanue HesBHbIX (YHKUMH. OKCTpEMyMbl YK-1.3
(GYHKUMIA HECKONBbKHMX IepeMeHHbIX. HaxoxkaeHue HanmOONbIIMX U
HAMMEHBIINX 3HAYCHUI (QYHKIIUH.
VK-1
33 3amaua 00 00BEMe wmMHApUYeckoro Opyca. JloitHoit u TpoiiHoii| CamocrosTenbHas 2 2 YK-1.1
’ MHTETpajbl, UX CBOICTBA U BBIYUCIICHUE pabota YK-1.2
VK-1.3
YK-1
8.4 [IIpopabotka nekiuii, HOArOTOBKA K KOHTPOJILHOW paboTe Camoctostenbias 2 4 VKL
’ pop TTHH, TOX. P p pabora VYK-1.2
YK-1.3
Paznen 9. Kourposnnb
Bun 3anaTus / Cemectp /| KotmuectBo
Ne HanmenoBaHue TeMbl, KpaTKoe coepKaHne Komnerenuuu
pabotsl / popma ITA Kype 4acoB
YK-1
. YK-1.1
9.1 [IloaroroBka K MPOMEKYTOYHON aTTeCTAl[N OKk3aMeH 1 9 VK-1.2
VK-1.3
VK-1
N VK-1.1
9.2 | IloaroToBka K NPOMEKYTOUHOH aTTeCTaluu Ok3ameH 2 13 VK-12
YK-1.3

4. POHJI OIEHOYHBIX CPEICTB




CrpykTrypa u copepxaHue (OHAA OIEHOYHBIX CPEACTB AT MPOBEACHHUS TEKYIIEro KOHTPOJIS M HPOMEKYTOYHOM AaTTECTAIHH
npencrasiensl B [Ipunoxenun 1 k pabouei nporpamMMe IUCHUIIIHHEL.

5. YYHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

5.1. YueOHble, HAYYHbIE U MeTOIHIECKHE H3TAHUS

ABTODBI, Bubnmoreka /
3arnaBue UznarenscTBoO, TOA
COCTaBUTEINU KonuuectBo
[umnaues OCHOBBI BBICIICH MaTeMaTHKH: Y4eO. mocodue it | M.: Bercmr. mk., 2003
CTY/IEHTOB BY30B
[Munaues 3aavHuK M0 BhICHIEH MaTemMaTuke: yueh. mocooue | M.: Beicmi. mik., 2005
JUISL CTYIGHTOB BBICIIL. yuel. 3aBeICHUI
[Munaues Beicurast Matemaruka: y4e0. 1yt CTyAeHTOB Beicil. | M.: Beicur. mx., 2005
yueb. 3aBeIeHUH
Kpewmep, Haym Maremarturka st 5KOHOMUCTOB: OT APHPMETHKH M.: Bricuiee o6pa3zoBanue, 5 2K3.

[llesenesuy, IlyTko, b.
A.

110 DKOHOMETPHKH: yuel.-Crpas. mocodue

2007

Tao T., Kpemep .,

Huawei: JIugepcTBo, KOPIOpaTHBHASI KYJIbTYpa,

Mocksa: Onumn-bussec,

http://biblioclub.ru/index

Uyns60 V. OTKPBITOCTh: ayIHOU3IAHNE 2017 .php?
page=book&id=606521
Kpewmep, H. I11., Beiciast MaTeMaTHKa U1l SKOHOMHCTOB: YUeOHHK Mocksa: FOHUTU- http://www.iprbookshop.
[ytko, b. A., IUTS CTYA€HTOB BY30B, 00yYarOIIIXCS IO JIAHA, 2017 ru/74953 . html
Tpumms, U. M., SKOHOMHUYECKUM CIIEITHATBLHOCTIM
®puaman, M. H.,
Kpemep, H. 111.
5.1. YueOHble, HayYHble M MeTOAMYECKHE U3TAHUS
ABTOpHI, Bubnmoreka /
3arnaBue W3narenscTBo, rog
COCTaBUTEIU Konugectso
ITnceMeHHBII KoHcnekT jexnuii o Bbicuieil MaTeMaTHke: [B 2 M.: Aiipuc Ipecc, 2007-
4. ] 2008
INucemenneiii JI.T. Bricmias matemaruka: 100 sk3amMeHall. OTBETOB: M.: Aiipuc nipecc: Ponbd, 1 5k3.
[lepBsiit Kypc 1999
beknemuesa JILA., COopHHUK 3a/1a4 110 AaHATUTUIECKOI TeOMETPUH U M.: duzmaraut, 2001 116 k3.
[erpoBuu A.1O. JUHEHHOH anreGpe
bepman I'. H. COopHHK 3a/1a4 110 KypCy MaTeMaTHYeCKOro CTI6.: ITpodeccus, 2005 96 5x3.
aHanm3a: yue0. mocobue
Baspun U. 1. Kpatkwuii Kypc BbICIIEi MATeMaTHKU: YUeOHHK Mockgsa: ®usmarnur, http://biblioclub.ru/index
2003 .php?
page=book&id=67300
I'eBopxs I1. C. Briciias maremaruka. Jluneitnas anredpa u Mocksa: ®uzmarnur, http://biblioclub.ru/index

AHAJIMTUYECKasd reOMETPpUA: y‘I€6HOC mocooue

2011

.php?
page=book&id=82792

Tyranbaes A. A.

Bricuras maremaruka. OCHOBBI MAaTEMAaTHIECKOTO

Mocksa: ®JIMHTA, 2018

http://biblioclub.ru/index

aHan3a: 3a/1a4u C PEIICHUSIMH U TEOPHsL: yIeOHUK .php?
page=book&id=607450
Maxoga, H. b., Juddepennuanbubie ucurciacHus GyHkmu ogao | MockBa: MOCKOBCKast http://www.iprbookshop.
Manyp, @. K. MEPEMECHHOMN: METOJMYCCKHE PEKOMEH IAIIHN rocylapcTBEHHAs ru/46707.html
aKaJieMusi BOJTHOTO
TpancnopTa, 2010
Kap6auunckas, H. b., | Martemaruka: yueOHoe mocooue Mocksa: Poccuiickuit http://www.iprbookshop.
Jlebenena, E. C., roCyIapCTBEHHBIN ru/49604.html

XaputoHoBa, E. E.,
Yepuernos, M. M.,
Yepuernos, M. M.

YHUBEPCUTET IPaBOCY U,
2015

5.1. YueOHble, HAYYHbIE U METOANYECKHE U3TAHUS

ABTODBI, bubnmoreka /
3ariaBue H3parenscTBO, TOI
COCTaBUTEIN KonugectBo
I'ycak A.A., T'ycak CIipaBOYHHK IO BBICIICH MaTeMaTHKE Munck: TerpaCucremc, 1 7K3.

I'M.

1999

I'openos B. 1.,
Jlemamena O. H.,
Jlenamera T. H.

Bricmas maremaTrka: cOOpHUK KOHTPOIBHBIX
3aJaHui: COOPHUK 3a/1a4 U YIpaKHEHHH

Mocksa: Poccuiickas
MEXTyHapOIHAs aKaJeMHUs
Typmu3Ma, 2011

http://biblioclub.ru/index

.php?
page=book&id=258318




ABTOpHI, Bubnmoreka /
3arnaBue WzpatenscTBO, rog
COCTABUTEIIHN KonuuectBo

3 banmun K. B., Banaun | Kpatkuii kypc BbICIICH MaTeMaTHKH: y4eOHUK Mockga: Jlamkos u K°, http://biblioclub.ru/index
®. K., lxeddans B. 2020 -php?

U., Maxkpuaenko E. page=book&id=573171
JI., Pykocyes A. B.

4 EBnokumoB, M. A, COOpHUK 33/1a4 TI0 BBICIICH MaTeMaTHKeE. Camapa: Camapckuii http://www.iprbookshop.
Myparoga, JI. A., TecToBBIE METO/IBI KOHTPOJIS 3HaHUIA. B 3 ToMax. roCyJapCTBEHHBIN ru/91795 . html
JInmanosa, JI. B. T.3 TeXHUYECKUU

yHusepcuret, 9bC ACB,
2015

5 [Hunkuna, C. B., MaremaTn4ecKue OCHOBBI YIIPaBICHHS Mocksa: MUCU-MI'CY, http://www.iprbookshop.
doxkuna, E. H. (TIpaKTHYECKUE 3aHATHUS): YICOHO-METOJMUCCKOE 2BC ACB, 2020 ru/101860.html

nocooue

5.2. IlpodeccuonanbHble 0a3bl JaHHBIX U HHGOPMALUOHHBIE CIIPABOYHBIE CHCTEMBbI

DenepansHbIi mopTan «Poccuiickoe odpaszoBanuey/ http://www.edu.ru

Enunas xomnexuus nudpoBeIx 00pa3zoBaTensHbIX pecypcoB (Equnas xomtekmust LIOP) — http://school-collection.edu.ru
http://www.consultant.ru - uHGOpPMAITHOHHO-CIIPABOYHAS CHCTEMA

kvant.mirrorl.mccme.ru — yueOHBIC MaTepHAIBI

5.3. IlepeyeHb NporpaMMHOro odecreveHust

Libreoffice

5.4. YueOGHO-MeTOAUYECKHE MATEPUAJIBI JJIsl 00y4AIOLIMXCS ¢ OrPAHMYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS

[Ilpy HEOOXOAMMOCTH MO 3asBJICHUIO OOYYarolmIerocss ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOpPOBBSI y4eOHO-METOANYECKUE
MaTeprasl NMPEIOCTABISIOTCS B (opMax, aZaNTHPOBAaHHBIX K OTPAHWYCHUSIM 3M0POBBS M BOCTPHATHA MHOpopMarmu. s smm c
HapyIIeHUAMH 3peHus: B (opme ayauodaiina; B meyaTHON ¢opMe yBelIMdeHHbIM mpudToM. JIs nuIp ¢ HapyIICHUSMH CIyXa: B
(opMe 3NIEKTPOHHOTO JIOKYMEHTa; B mHedyaTHOW ¢opme. s nui ¢ HapyIICHUSMH OIIOPHO-ABUraTENIbHOTO ammaparta: B (opme
ANIEKTPOHHOTO JOKYMEHTA; B Ie4aTHOU (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUITJIMHBI

ITomemenust g Bcex BHIOB paboT, MPEeayCMOTPEHHBIX YYeOHBIM IIAHOM, YKOMIUIEKTOBAHBI HEOOXOAMMOH cHenuaaTn3HpOBaHHON
yueOHON MeOeIbI0 1 TEXHUUECKUMH CPEICTBAMU O0Y4EHHMSI:

- CTOJIBI, CTYJIBS;

- IePCOHATIBHBIN KOMIIBIOTEP / HOYTOYK (IIEpEeHOCHOI);

- IPOEKTOP;

- 9KpaH / UHTEPAKTHBHAs J10CKa.

7. METOAUWYECKHUE YKA3ZAHUA 1JIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIJIMHBI

Meroaundeckue YKa3aHus M0 OCBOCHHUIO JWUCUHUIIIMHBI ITPEACTABJIICHBI B HpPIJ'IO)KeHI/II/I 2K pa60qeﬁ nporpamMme JUCHUITIIUHBI.




Ipuioxenue 1

1. Onucanune mnoka3arejied U KpUTepHEeB OLEHUBAHHUS KOMIIETEHIUIl Ha

Pa3JIMYHBIX 3TANAX UX (POPMUPOBAHMS, ONMCAHUE IIKAJ OLECHUBAHUSA

1.1 TTokazatenu W KpUTEPUHU OLCHUBAHUS KOMIICTEHLIUNA:

Ilokazarenn
OLICHUBAHUA

3VYH, cocraBnstoniue Kpurepuu onenuBanus

KOMIICTCHII IO

CpenctBa
OLICHUBAHHUS

'VK-1: CriocobeH ocymecTBIsATh MOMCK, KpUTUYECKUI aHAIN3 U CUHTE3 HH(DOpMaIUK, TPUMEHSTh
CUCTEMHBIN MOJXO JUIsl pEIICHUs TOCTaBJIEHHBIX 3a7a4

VK-1.1: Ananuzupyer 3a1auy, BbICTSIS €€ 0a30BbIe COCTABIIAIONINE, OTPEICISIET,
MHTEPIPETUPYET U PaHKUPYET HHPOPMALIHIO, TPEOYEMYIO JJIs PELICHHUs IIOCTABICHHOM 3a/1a41
'VK-1.2: OcymiecTBiseT mouck MHPOPMaIUK JJIsl PEIICHUS MMOCTABJICHHOH 3a/1a4M 10 Pa3IuIHbIM
TUIIAM 3alIpOCOB UMEIOLIeHCs HHpOpMaLuu

VK-1.3: PaccmaTpuBaer u npeajaracT BO3MOKHbIE BAPUAHTHI PEILICHUs TIOCTABICHHOM 3a1a4H,
OLIEHNBAs UX JOCTOMHCTBA U HEJIOCTATKU

3 OcymecTBicHHE COOTBETCTBHUE TIpodiemMe | BD - Bompock! k
TIPUHITUTIBI aHAJTH3a MOMCKa U cOopa UCCIIEJOBAaHMS; TOJTHOTA U | SK3aMEHY
3a/1a4, BbIICJICHUS UX HE00X0TUMO# COJZIEPKATETHHOCTD
. B3-Bonpocs! k

KJIFOYEBBIX KOMIIOHEHTOB, | JIUTEPaATYpBL, OTBETA; yMEHUE
a TaK)Ke METO/IbI U3y4YeHHE MPUBOIUTH TPUMEPHL; satery
HWHTEpIpETaIuU U JIEKIIMOHHOTO YMEHHE OTCTauBaTh CBOKO | U3-
PAaHXXHUPOBAHHUA Marcpuala, MO3UIUI0; YMCHHUC HHIUBHAYAILHOE
uH(pOpMAIINHU; pa3InvHble | OCHOBHOW H TOJIH30BAThCSI 3aJIaHue,
CTpaTervH U UCTOYHUKHU JIOTTOTHUTEITbHOM JIOTIOTHUTEITLHOM
norcka uHQpopMaIum, a JUTEPATYPHI, JUTEPATYpOt pu T-tecronrie
TaK>XE TUIIBI IIOArOTOBKA AOKJIaJa | IIOATOTOBKE K 3aHATHUAM, 3afaHni
MH(OPMALIMOHHBIX COOTBETCTBHUE K3-
3aIPOCOB; METOIbI TPECTaBICHHON KOHTPOJIBLHBIE
OLICHKH BapUaHTOB uH(popmaruu 3aJaHusI
penieHus 3anad, MaTrepuaiam JICKIIUH 1
BBISIBIICHUS HX y4eOHOU JTUTEPATYPHI,
NPEUMYIIECTB U CBCICHUSAM U3
HEJIOCTaTKOB WH(OPMAITMOHHBIX

pecypcoB HTEepHET
v N3yuenune JIOCTOBEPHOCTH pemieHust | BD - Bompock! k
aHAIIM3UPOBATh COBPEMEHHBIX 3aJIaHUI C TTOMOIIIBIO AK3aMEHY
MOCTaBJICHHYIO 33J1auy, “H()OPMAIIMOHHO- MPOTPaMMHBIX CPEJCTB B3-Bonpock
BBIJICJISITH €€ OCHOBHBIE KOMMYHUKaIIMOHHBIX
3JIEMEHTE, TEXHONOTHiA saqery
WHTEPIPETUPOBATH U n3-
PamKupOBaTh UHJIMBUYalbHOE
HE0OXOTUMYTO 3ananme,
uHpOPMALIHNIO;
OCYIIECTBIIATH TOUCK T-tectoBbie
Tpebyemoii uHdopMarmn 3a/laHust
JUTS pellieHus 3a/1a4u,




WCIIONB3YS Pa3IUIHbBIC
THIIBI 3aIPOCOB H
UCTOYHUKHU;
paccmarpuBath U
MpeJIaraTb BO3MOYKHBIE
BapUaHTLI PEIICHUS
MIOCTaBJICHHOM 3aJja4H,
OIICHUBAs UX
JOCTOUHCTBA U

K3-

KOHTPOJIBHBIC
3aJaHusA

HEJ0CTaTKU
B Hcnonb3oBanue JIOCTOBEPHOCTH petieHust | BD - Bompock! k
HaBbIKAMHU aHaJIN3a COBPEMEHHBIX 3aJJaHUH C IOMOLIBIO AK3aMEHY
3a/1a4, BbIACIIEHUS UX WHGOPMAIIMOHHBIX | IPOTPAMMHBIX CPEICTB

’ $op N pOrp P | B3-Bonpocsl k
0a30BbIX COCTABIISIONINX, | TEXHOJIOTUI IIPaBUIIBHOCTD

WHTEPIIPETALNH U
paHXUPOBAHUS
nH(pOopMaluu; YMEHUEM
OCYIIECTBIISATh
L[eJIeHaNpaBICHHBIN
MMOUCK UH(OPMAIIUU 10
Pa3HOOOpa3HBIM
3ampocam JUist pelieHus
MOCTABIICHHBIX 3a7a4;
CIOCOOHOCTHIO
paccMmarpuBaTh U
npeaarath pa3inyHbIe
BapUaHTbI PEeLICHUS
MIOCTaBJICHHOM 3aJja4H,
MIPOBOAMTH UX
KOMIUIEKCHYIO OLIEHKY

BBITTIOJTHEHHUA TECTOBOTO
3aJaHus

3a4ery

n3-
HHAWBUAYAJIIbHOC

3aJlaHue,

T-TecToBBIE
3aIaHus

K3-
KOHTPOJIbHBIC
3aJaHusA




1.2 HIkajabl OeHUBAHUA:

Texymuil KOHTpOJIb yCIIEBAEMOCTH U IPOMEXyTOuHas arrecrauus B 1 cemectp m B 3 cemecrte
OCYIIECTBISIETCS B paMKaX HAKOMHTEIBHON OaymbHO-peHTHHTOoBO# cuctemsl B 100-0ayutpHOM mIkase:

84-100 | 5 (oTiM4HO)

67-83 | 4 (xopoio)

50-66 | 3 (YyZOBJIETBOPUTEIILHO)
0-49 2 (HeyOBJIETBOPUTEIBHO)

Texymuii KOHTPOIb YCHEBAEMOCTH U MPOMEXYTOUHAS! aTTeCTallus BO 2 CEMECTPE OCYIIECTBISETCS B
paMKax HAKONUTEIBHOW OaTbHO-pEHTHHIOBOM cucTeMbl B 100-0amimpHON mmIKaje:

50-100 GamnoB (3auer);

0-49 GannoB (He3ader).

2 TunoBble KOHTPOJIbHBIC 3aJaHUSI MJIM HMHbIe MAaTEPHAJbl, HEOOXOAUMBIE [JIsI
OlleHKM 3HAaHWil, YMeHHWiH, HAaBBLIKOB W (WJIH) ONbITA J1eATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl (GopMHPOBaHUS KOMIIETEHIHIl B Ipolecce OCBOCHUS
o0pa3oBaTeJIbHOI NPOrpaMMbl

Bonpocs k 3k3ameny (1 cemectp)

0 gucuuninae Mamemamuka



1 yacmp
1. MmuoxectBa. IIpumepsl. Onepanuu Haa MHoxecTBaMH. OCHOBHBIE OIEpallMd HaJ MHOKECTBAMHU.
MouHocTs MHOKECTBA.

2. JlekapTOBbI NPsIMOYTOJbHBIE KOOpAMHATHI Ha IuiockocTu.3.IlonspHbple KooparHATHL. 3aBUCHUMOCTD
MEXAy MOJSIPHBIMH M TPSIMOYTOJBHBIMH KOOpPAWHATAMH (C BBIBOJIOM).

4.Harypaneusie uyncina. Llensie uncna. MppannonansHsle gucina. JleficTBuTenbHBIE Yncia (pa3InyHbIe
MOJXOJbl K ONpeAeIeHUI0). Pacmupenue NOHATHA YnCIa.

5 KowmmnnekcHble uyucna. JleficTBUTenbHass M MHHMAas 4YacTH KOMIUIEKCHOIO 4Yuciaa. Moayb.
ComnpskeHHOe KOMIUIEKCHOE 4HCIio . ['eoMeTpuyeckoe M300pakeHHEe KOMIUICKCHBIX YHCEll.

6.CymMma, pa3HOCTh, YMHOXKEHHE, JAEIEeHHEC KOMIUIEKCHBIX 4YHcel B anreOpamdeckoil ¢opme (c
JI0Ka3aTeILCTBOM).

7. Tpuronomerpudeckass ¢opmMa KOMIUIEKCHOTO YHCa. YMHOXKEHHE M JeJIeHHE KOMIUIEKCHBIX YHCel
B TPUTOHOMETPUIECKOU (opMe (C T0Ka3aTeILCTBOM).

8.Bo3BejieHne B cTeNeHb U M3BJICYEHHE KOpHA U3 KOMIIJICKCHOTO YHCJIa (C ,Z[OKaSaTeJ'H:CTBOM).

IlokazarenbHas (bopMa KOMIIZICKCHOI'O 4ucJjia. Horapn(bM KOMIIZICKCHOI'O 4McJjia, BO3BCACHHUEC KOMIIJICKCHOI'O
Yrciia B KOMIUICKCHYIO CTCTICHb. HpI/IMepLI.

9. Matpunsl. Onpenenutens 2-ro ¥ 3-ro nopsakos. [Ipumepsl.

10. MuHOp »dJeMeHTa MaTpHuLbl. AJreOpandeckoe MAONOJIHEHHE JJleMeHTa Marpunbl. Teopema
Jlammaca (c gokaszaTenscTBOM). OmpeAenuTeNs N-ro HOpsaKa MaTpHUIbl (OIpeieicHue).

11. Ompenpenutens n-ro mopsaka watpuubsl (ompexaenenue). CpoiictBa ompexaenutens 1-4: o
TPAaHCIIOHUPOBAHUHU, O HYJEBOH CTpOKe, 00 M3MEHEHHM MOpPsJIKa, O TPEyroapHOM ompexaenutene. CBoiicTBa
ornpenenurens 5-9: 06 OIMHAKOBBIX CTPOKax, 00 00IIeM MHOXKHTENE, O MPONOPHUOHAIBHBIX CTPOKaX, O CyMMe
onpenenuTeneld, o CcymMMmMe CTpok. TeopemMa (0 cymMMme TIPOU3BCIACHHUW 3JIEMEHTOB OJHOH CTpPOKH Ha
anreOpandecKkue JTOTIOHEHHUS IPYToi) ¢ JOKa3aTelIbCTBOM.

12. Omnpenenenue Mmarpuibl mxn nopsuka. Onepanuu Hajg Marpunamu. CBoiicTBa omepanuil Haj
Matpunamu. EnvHuuHas maTtpuna u ee cBoiictBa. Teopema o mpousBeneHuu onpezaenurencil. ITpumepst.

13. OOparnas marpuma. Teopema ( O HEOOXOJUMOM | JOCTAaTOYHOM YCIOBHH CYIICCTBOBAHHUH
obOpatHoii Matpuibl ). Dopmyna s BBIYMHCICHHS OOpaTHOW MAaTpHIBl. AJITOPUTM BBIYHCICHHS OOpaTHOM
MaTpullsl .Haxoxaenue oOpaTHOW MaTpHUIlbl HAa OCHOBE COIO3HOM.

14. Munop k- mopsimka Matpuiiel. Panr marpuibl. CBoiicTBa paHra. PaBHOCWIIBHBIE MpeoOpa3oBaHUS
matpuipbl. CTyneHdarass MaTpHIa U ee panr. [Ipumepsl.

15. JluneitHble ypaBHEHHs ¢ n Heus3BecTHbIMU. OcHoOBHBIE ompeneieHus. CucreMbl m JMHEWHBIX
ypaBHeHMIt ¢ n HeusBecTHbIMU (CJIY). OcHoBHBIe onpeaencHus. Pemenune CJIY. YcnoBue cyliecTBOBaHHS H
equacTBeHHOCTH permennss CJIAY ¢ umcnom ypaBHEHHWU paBHBIM YHCITY HEHW3BECTHBIX. MaTpwdHasi 3aluch
CJIY. Marpuunoe pemenne CJIY ( ¢ BeiBogom ). IlpaBmiio Kpamepa. [Ipumepsr.

16. CucreMbl m JIMHEHHBIX ypaBHeHUH ¢ n HeusBecTHbMH (CJIY). DnemeHTapHble NpeoOpa3oBaHuUs
CJIY. Meropn I'aycca. Ilpumepsl.

17.CucteMbl m JUHEWHBIX ypaBHeHWH ¢ n HewsBecTHbIMEH (CJIY). Teopema Kponekepa-Kamemmu o
paszpemmmoctu CJIY. CBoiicTBa COBMECTHBIX M HECOBMECTHBIX CHCTEM.

18. CucteMsl NHHEHHBIX OXHOPOAHBIX ypaBHeHHH (CJIOY). Heobxoaumoe M JOCTaTOYHOE YCIOBHUE
cymecTtBoBaHusl HeHyJeBbIX pemenuid CJIOY. CaoiictBa pemenuit CJIOVY.

19. Cucrembl JWHEHHBIX OJHOPOAHBIX ypaBHeHHWH (CJIOY). dynmaMeHTanmbHas cucTeMa pENICHUH
CJIOY. Teopema ( o xonmudecTBe pemeHuid GyHmamenTanbHON cucteMbl ). Obmiee pemenne CJIOY. Teopema
O CBSI3U PEUICHHUH CHUCTEMBI JIMHEHHBIX YPaBHEHUHA M COOTBETCTBYIOIIEH OTHOPOIHON CHCTEMBI

2 yacmo
1. [Ipocreiime 3amaun Ha IUIOCKOCTH: (OpMyJia BBIYHCICHUS PACCTOSHHUSA MEXIY TOUKAMM;
JieJIeHNe OTpe3Ka B TaHHOM OTHOIIECHHH.



2. BexTop; anuHa BeKTOpa; KOJUIMHEapHbIE BEKTOPHI (OIpeneneHusi, npumepsl). JluHeiHble
ofepaluy HaJl BEKTOpaMH U UX CBOWCTBA.

3. JluHeliHas 3aBUCHMOCTH W JIMHCWHAs HE3aBHUCHMOCTh BEKTOPOB, JIMHEHHAas KOMOWHAITUS
BEKTOPOB (ompezernieHus], mpumepsl) . Teopema (0 JTHMHEHHOI 3aBUCHMOCTH BEKTOPOB) C JOKA3aTECIHCTBOM.

4. Jlunelinass  3aBUCHUMOCTb BEKTOpPOB HAa INIOCKOCTM W B IIPOCTPAaHCTBE. Y CIIOBUS
KOJUTMHEAPHOCTH M KOMIIJIAHAPHOCTH BEKTOPOB (OIHO M3 YCIOBHH C JOKA3aTEIbCTBOM).

5. bazuc Ha mmockoct u B mpocTpaHCTBE. TeopeMa 0 €IMHCTBEHHOCTH PAa3JIOKEHHUS BEKTOpa IO
6aszucy. TeopeMbl 0 KOOpOUHATaX (CYMMBI, Pa3HOCTH BEKTOPOB W BEKTOPa, YMHOKEHHOTO Ha YHCIIO).

6. JexaproBasi NpsAMOYrojibHasg CHCTEMa KOOpIMHAT B MpocTpaHCcTBe. KoopauHAaThl TOYKH B
npoctpancTBe. [Toctpoenue Touku. Jlemma (0 KoopAMHATaX KOJUIMHEAPHBIX BEKTOPOB).

7. CkalsipHOE TPOW3BENICHHE BEKTOPOB (ONpeCICHHEe), CBOHCTBA CKAaJSAPHOTO IPOU3BEICHHS

(JmoOble 1Ba CBOMCTBA C JTOKA3aTENLCTBOM). YTOJN MexIy BekTopamu ((opmyia). dopmyna Juisi BEIYHACICHUS
CKaJIIPHOTO TPOU3BEACHUS (B KOOPAMHATHOW (opme).

8. BekTopHOe nNpou3BEJECHUE BEKTOPOB (OIpEAENEHHE), CBOMCTBA BEKTOPHOTO IPOU3BEICHUS
(;ro0Oble ABa CBOMCTBA C JOKA3aTEIbCTBOM). YTOJ MEXIy BekTopamu (popmyia). dopmyna s BEIMUCICHUS
BEKTOPHOTO MPOW3BEJICHHS (B KOOPAWHATHOH (opme).

9. CMemaHHOe TNPOU3BEICHHE BEKTOPOB (OIpPEIETICHNE), CBOWCTBA CMEIIAHHOTO IIPOU3BEICHHS
(omHO W3 CBOMCTB ¢ JIOKa3aTeNbCTBOM). ['eoMeTpUYECKH CMBICT CMELIAHHOTO MpOou3BeAeHHs (c
JoKazarenbcTBoM). Dopmyia (C BBIBOAOM) ISl BBIYMCICHHS CMEIIAHHOTO MPOM3BEICHUA(B KOOPAMHATHON
dopme).

10.  YpaBHeHue mpsiMOil C yriIoBbIM K03((PULHEHTOM (C BBIBOAOM).

11. OOmiee ypaBHEHHE MpPSAMOH Ha IUIOCKOCTH. Teopema (00 o0mEeM ypaBHEHHH NPSIMOH) C
JIOKa3aTeIbCTBOM. YPaBHEHHE B OTpe3Kax (C BEIBOJIOM).

12.  VYpaBHeHHE NIPSAMOI Ha IUIOCKOCTH, MPOXOJSIIEH dYepe3 TOUKYy B 3aJaHHOM HAIpaBICHHH (C
BEIBOIOM). YTONI MEXAy IpsAMBIMHU (ompenenenne). @opmyna Al BEIYHCICHUS YIila MEXIY IPSMBIMH.

13. BzammHOe pacnoiokeHHe MPSMBIX Ha IUTOCKOCTH. DopMyia Uil BRIYHCICHHUS PACCTOSIHUS OT
TOYKH JI0 OPSIMOIA.

14.  VYpaBHeHHE NpsSIMOM Ha IIOCKOCTH, MPOXOMISIIEH dYepe3 TOUKY IMEPHEHAMKYJISPHO BEKTOPY.
VYpaBHeHuUe NpsiIMOM Ha IUIOCKOCTH, NPOXOJAINEl uepe3 /1B TOUKU.

15. VYpaBHeHHE MJIOCKOCTH, NPOXOAALICH dYepe3 TOUKY MEPIEHAMKYISIPHO 3aJaHHOMY BEKTOpY.
OOmee ypaBHeHHE IUIOCKOCTH (C BbIBOAOM). Teopema (00 oO0mieM ypaBHEHHM TIIJIOCKOCTH ). YpaBHEHHE
IUTOCKOCTH B OTPE3Kax.

16. VYpaBHEHHE IIJIOCKOCTH, NPOXOJAIIed uepe3 TpU TOYKUA. BuIBl HEMOJHBIX ypaBHEHHUU
TUTOCKOCTH.

17. @opmyna Uil BEYHUCICHHUS PACCTOSHHS OT TOYKH IO IUIOCKOCTH. YTON MEXIY IUIOCKOCTSAMH
(onpemenenne u ¢opmyna). B3amMHOe pacmonoKeHHE IUIOCKOCTEH; YCIIOBHS —MapajlIeNbHOCTH |
OPTOTOHAIBHOCTH IIOCKOCTEH.

18.  OOmiee ypaBHeHHEe TpsSMOM B mpocTpaHcTBe. KaHOHWYECKHWE M TapaMeTpUYeCKUe YpaBHEHUS
npsMol YTON MEXIy NPSMBIMHA B IIPOCTPAHCTBE. YCJIOBHUS MapaUICIBHOCTH M HEPIEHANKYISIPHOCTH IPSMBIX
B IPOCTPAHCTBE. YCIIOBHS MApaUICIEHOCTH W TEPICHIUKYIIPHOCTH HPSMON H IUIOCKOCTH.

19. Kpusbie2- nopsaka (3jumic, runepOona, mapadoiia; onpenesicHus, KaHOHUYECKHE
ypaBHeHUs). [Ipumepsl.

20. IloBepxHocTH 2 mopsiaka (ypaBHEHUS, IPUMEPHI)

Bomnpocs! k 3auety (2 cemecTp)

o JUCHOUIIIINHE Mamemamuxka

1. Monayns. CBolicTBa MOJyJsS (TPU CBOKCTBA C JTIOKA3aTEILCTBOM).

2. OmnpeneneHre YUCIOBOH MOCIEA0BaTENLHOCTH. [Ipenen 4yncnoBoi MOCIeN0BaTENbHOCTH, €T0
TEOMETPUIECKHI CMBICIT.

3. Apudpmernueckas nporpeccus. @opMybI(N-ro 3JIEMEHTa, CyMMBI TIEPBBIX N AJIEMEHTOB).

4. Teomerpuueckas mporpeccus. @opMynbl(n-TO 3IEMEHTa, CyMMBI MEPBBIX N AIIEMEHTOB).

5. bBeckoHeuHo yOBIBaromas reoMeTpUUEcKasi mporpeccust. BeiBoa opMyIsl U1t CyMMBI.

6. Ormpenenenue HEBO3pacTaroIel, HEYObIBAIONIEH, BO3pacTaloNIei, YObIBAIOIIEH, MOCTOSHHOMN
niocienoBaTenbHOoCcTe. [Ipumepst. . [Ipeaen 4ucmoBoi MoCIeI0BaTEIBHOCTH

7. Ilpenen uncnmoBoii mocienoBaTenbHOCTH CBOICTBa MpENEoB MocaeA0oBaTeIbHOCTEH (0THO U3
CBOJCTB C JI0Ka3aTE€IBCTBOM).

8. Uwucrno e (Teopema ¢ JOKa3aTeIbLCTBOM).




9. Ilpenen ¢yHKIMM B TOUKE, €r0 reoMeTpudecKkuii cMbIci. [Ipenen ¢yHKImM npu xE @ B TOUKe,
€ro TeOMETPUUECKUNA CMBICIL.

10. Beckoneuno manpie U ux cBoicTBa . CpaBHeHMEe OECKOHEYHO MajbIx. Teopema o mpeneie
OTHOILIEHUS IByX OECKOHEUHO MaJbIX

11. beckoneuno Oousplire. CBsi3b MEXKAY OCCKOHEYHO OOJBIIMMH M OECKOHEUHO MAaJIbIMHU

12. Teopema 2 0 HEOOXOIUMOM H JOCTATOYHOM YCJIOBHH CYIIECTBOBAHHWS Tpenena (OTHO H3
YCIIOBUIA C JI0Ka3aTeIbcTBOM). Teopema (CIEeICTBHE) O €AMHCTBEHHOCTH IIpelesia

13. Teopema 1 o mpenene MOCTOSHHOW BenuduwHbL. Teopema 3 o mpejaene HEOTpUIATEIHLHON
GbyHKIIH

14. Teopemsl O Ipenene CyMMbl, MPOU3BEJCHUS, YACTHOTO

15. Teopema 5 o mpeneie MPOMEKYTOUHOH (DyHKIIMU

16. IlepBblil 3aMeuaTeNbHBINA IpEnE

17. HempepbBHOCTh (h)YHKIMH B TOYKE (pa3iu4HBIE OmpeaeneHus). TeopeMbl 0 HEempepbIBHOCTU
CYMMBI, TMPOU3BEJCHUN, YaCTHOTO, CIOXXHOW (YHKIHMH, OOpaTHOW (YHKIMHM, OCHOBHBIX 3JIEMEHTAPHBIX
¢byHKUMi.

18. Omnoctropornme mpenensl. Touku paspeiBa. CBoicTBa (D)yHKIMI HENMpPEPHIBHBEIX Ha OTpE3Ke
(Teopemsl 1, 2, 3 o0 moctmkeHnH (QYHKIMM HauOOJBIIErO0 U HaWMEHBILEr0 3HAYEHHUH, O MepeceueHun rpaduka
¢yukun ocu OX U 0 IPOMEXYTOUHBIX 3HAUCHHSX).

19. 3apgauu, mpUBOZMAIINE K MOHATHIO IMPOU3BOIHOM.

20. Ompepenenne MPOU3BOAHOMN, €€ MEXaHUIECKHH W T€OMETPUYECKUN CMBICTI.

21. Teopema o cBs3u auppepeHIUpyeMOil M HempephlBHON (YyHKIUH. BbBOA MpOH3BOIHOM
cyMMmbl. [Ipom3BogHas MpoOM3BENCHMS, YaCTHOTO, CIIOKHOH (YHKIMM W 0OpaTHON (YHKINH (OJHO M3 MpPaBHII
C IOKA3aTeIILCTBOM).

22. Ilpom3BomHBIE TPHUTOHOMETpPHUYCCKUX (YHKIWH (BeiBOnX). [IpomsBomHas jorapupma (BBIBOX).
[Ipon3BoaHbBIE CTENCHHON M NOKa3aTeIbHON (YHKIINH.

23. Ilpou3BogHbIe OOpaTHBIX TPUTOHOMETPUUECKHUX (YHKIHUIL.

24. JludpdepeHnman QGyHKIMH W €ro reoMeTpudeckuid cMmbica. JluddepeHnuan CIoXHOM
¢byakuu. HBapuaHTHOCTD ()OPMBI 3aITUCH.

25. IlpowsBomnbie U 1uddepeHIranbl BBICIIMX MNOPSAKOB. DU3NYECKUH CMBICI  BTOPOH
TIPOU3BOIHOM.

Bomnpocs k 3k3ameny (3 cemecTp)

0 gucuuninae Mamemamuxa

(UACTD 1)

Tema «Humeepanvroe ucuucienue QyHKyutl 0OHOU NEPeMEeHHONU)

1. Ilonartue mepBooOpasHoil ¢yHkImH. Teopema (C MOKa3aTETBCTBOM) O BCEX MEPBOOOPA3HBIX
¢byakmn. [ToHATHE HeompeneneHHOro HHTerpana. CBOMCTBa HEONpEACICHHOTO WHTerpaia (OJHO W3 CBOWCTB
C JIOKa3aTelbCTBOM). Tabmuiia OCHOBHBIX HEONPEACICHHBIX MHTErpaioB. [Ipumepsl.

2.0OCHOBHBIE ~ METOIBl  MHTEIpUPOBaHUS  (HEMOCPEACTBEHHOE  WHTErPUPOBAHUE,  3aMe€Ha
MepeMEeHHONW MHTETPUPOBaHUs, METOJ MHTEIPUPOBAHMS 10 yacTsm). [Ipumepsl

3.IlpaBuibHBIE ¥ HENpaBWIbHBIC palMOHAIBHBIE JpoOWU. THUMBI MPOCTEHIINX paMOHAIBHBIX
npobeii. PaznoxeHue palMoHaNBHBIX ApoOell Ha mpoctedmue. MeToJ HeompeneneHHbIX Kod3(QuuneHToB.
HHTerpupoBaHre MPOCTEHIIMX pallMOHATBHBIX IpoOeid. [Tpumepbl

4. VHTerpupoBaHHE€  TPUTOHOMETPHUYECKMX  BbIpaxkeHUH.  VIHTerpupoBaHHE  HEKOTOPBIX
nppauuoHanbHocTel. [Iprumepsl



5. 3amaya O TUIOMIAAM KPUBOJIMHEWMHOW Tpamenuu. IloHATHE OMNpeneseHHOro HHTerpaa.
I'eomeTpuueckuii CMBICH ONIPENEICHHOTO HHTETpania. OcHOBHBIE CBOMCTBA OIPEACIICHHOTO
unTerpana.lIpumepst

6. ®opmyna Hrrorona — JleiOHuua (¢ J0OKazaTelbCTBOM). TepeMa O cpelHEM 3HaueHHH U ee
reoMEeTpUYECKUil cMbICIL. IIpumepsl

7. 3aMeHa IEepeMEHHON B omlpeieleHHOM uHTerpane. Murerpuposanue no yactsam. IIpumepsl.
8. HecoOcTBeHHBIE MHTETPAJIbI U UX CXOTUMOCTh. [Ipumepsl.

9. Boruncienue momaael miockux GUryp B I€KapTOBBIX M MOJSAPHBIX KoopauHaTax.lIpumeps

10. BpluncneHnue AAUHBI JIyTH, 3aJaHHOM NapaMeTpU4eckd, B JEKapTOBBIX U  IOJISPHBIX
KoopauHaTax. [Ipumepsl

11. ITnowaas nmoBepxHocTu BpameHus. O0bem Temna. [Ipumepst

(UACTD 2)

Temer : «[dugh. ypasuenusny,«Paovry, « Qynkyuu HeCKOAbKUX NEPEMEHHBIX).

1. Ilonatus oObIKHOBeHHOTO AN(p(PEPSHINANBFHOTO YpaBHEHUs, mopsaaka ypaBHeHus. OOmiee u
YaCTHOE PELICHHUS.

2. [uddepenmmanbaple  ypaBHEHHS IIE€PBOTO TOPSIIKA:  JIMHEHHBIC, C pa3leNsIONIIMUCS
nepeMeHHBIME. OnHOpOAHBIE NU(PEepeHINATBHEIC ypaBHEeHUs. [Ipumeps!.

3. Jlunetinpie nuddepeHnnanbHble ypaBHEHMS IEPBOTO MOPSIKA HEOTHOPOHBIE W OJHOPOJHBIC U
ux obmue pemenwus. [Tpumepsl.

4. JluneitHoe ogHOpoaHOEe auddepeHInaNTbHOe YpaBHEHHE BTOPOTO TOPSJIKA C TMOCTOSHHBIMH
KO3 GUIMEHTAMH W €ro 0o0Ilee pelieHre, XapaKTepUCTHIeCKoe ypaBHeHHe. [TpumMepsl.

5.JluneitHoe HeomHOpoaHOE MHpdepeHIaTbHOe YpaBHEHHE BTOPOro MOPSIKA C MOCTOSHHBIMU
ko3(urrenTaMu co crnenuanbHOR MpaBoil 4acThio; oOluee pemieHue ypaBHeHUs.IIpuMepsl.

6. UncmoBo# psifi; OCTATOK psAfa; YaCTHYHAA CyMMa; CXOAMMOCTH psima. [Ipumepsr.

7. HeoOxoauMblil MpU3HAK CXOIUMOCTH psna. OCHOBHBIE CBOMCTBA PAA0B. ['apMOHHYeCKHi
paa. IIpumepst.

8.3HakononoxutenbHel  psa.  IlpusnHak cpaBHeHus. IlpenenbHbI IPHU3HAK CpPaBHEHUS.
ITpumepsi.

9.3nakononoxurenbublil pan [IpusHak cxogumoctu 'Anambepa. PagukanbHbId 1 MHTErpaIbHbINA
npusHaku cpaBHeHus Komm. IIpumepsl.

10.3nakouepenyromuiics psia. Ilpusnak (JIeitOHUIA) CXOAMMOCTH 3HAKOYEPETYIOLIErocs psaa.
AOCONOTHasT W yCIOBHAs  CXOOUMOCTh psiga. J[OCTaTOYHBIN MPU3HAK CXOJMMOCTH 3HAKOUEPEIYIOIIErocs
pana. Ilpumepsr.

11. Crenennsle psabl. Panguyc cXoOuMOCTH CTENEHHOIO pPsiia; MHTEPBAN CXOJUMOCTH CTEIIEHHOI'O
psina, o01acTh CXOAUMOCTH.. TeopeMa O BBIUHCICHUH Pajnyca CXOAUMOCTH CTEHNEHHOro psia. Ilpumepsl.

12. Paper Teitmopa m  Makinopena. [lpumepsl pa3nokeHuWii B CTENEHHBIC PSABI HEKOTOPHIX
(byHKIHMI.
13.Psan dypre; koadunuents! paga Dypbe.

14. Omnpenenenne (GyHKIMH ABYX MEPEMEHHBIX (N MEPEeMEHHBIX); 001acTh onpeneneHus. CrocoOs!
3amaHus QYHKIUH JBYX NepeMeHHBIX. [Iprmepsl.

15. Ompenenenne ¢GyHKIUMM JABYX TEepeMEHHBIX (n mepeMeHHBIX). [Ipenen ¢yHkumm aByx
nepeMeHHbIX. YacTHele TpOM3BOAHBIE (YHKIUH [JBYX IEPEMEHHBIX. OJKCTPEMYM (GyHKIMH  OBYX
nepeMeHHbIX. [Ipumepsl.



16. Tlonueni muddepennman GyHKINM ABYX NEpEeMEHHBIX; NpHMeHeHHWe muddepennyrana s
IpUOIIKEHHBIX BhiuucieHuit. ['panuent. [Ipumepsl.

17 3anaua 06 oobeme numHApouaa. OnpeneneHre TBOHHOTO HHTerpaia. [ eoMeTpuIecKuid CMBICI
JBOMHOro uHrerpana. CBoWCTBa IBOMHBIX MHTErpajioB. IIpumepsl.

18. Ompenenenue ABOMHOrO MHTErpana. BeluuciieHHe OBOWHBIX MHTErPAJIOB B MPSIMOYTOJBLHOM M
IIPOU3BOJIBHOM ciydasx.. [Ipumepsl.

SKSaMeHaHHOHHLIﬁ ouner COACPIKUT 2 TCOPETUUYCCKUD BOIIPOCA U3 IEPCUHA U JABa MPAKTHUYCCKUX 3aJaHUA

I[Ipumepsl NPpaKTHYECKHUX 3aJaAHUIL:
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6. BbluMCaUTh ONPENENUTENN BTOPOTO U TPETHEro IMOPSAKOB!

1 0

W 6.5 1 3
a). .
5 3 )
2 0 6
6 1 3 4
2.0 1 0
7. BBIYMCIUTH ONPEIEIUTEINb YETBEPTOTO MOPSIKA > 1 3 3 JIBYMs criocobamu:
2 1 3 4
a) pasyokKHUTh ONPE/IEIUTEND 110 BTOPOii cTpoke (meopema Jlannaca),
0) puUBECTH ONpPENEIUTEND K TPEYTOJIbHOMY BUAY . .
4! «4 14
8. Haiiti oOpaTHyro marpuily U CIeNnaTh MPOBEPKY, €CIU A4 ® ka
®0 3-
“5 3 5 3 6
& L

9. Haiitu panr matpunsr 4 @ h; 20 2 5 4 - .
B4 2 2 3757
2x— y+ z=2,
3x+2p+2z=-2,

10.  Pemuts cucremy la) metomom Kpamepa, x~2y+ z=1.

10) MaTpu4HbIil cr1ocOOOM.
11.Pemmnth cucteMp! ypaBHeHUH MeTonoMm ['aycca: -
=3x; 3x 4x; 5x4 @9, - 2x X2 X3 x4 @1
Sx Ix &  2x M »=3x; 2x; 5x3 4x4 @ 2, 3’ 2x  2x 3x @2

> X '

a)' \I/; 1 ’__‘2 - 3 ~4 6) \Ié ix~ 4xz 4x3 3-)(/‘4 . 3 6)\I/ o _ 2 - } *
s4x, 5x, 7x; 3x, @ 5 “Ox 6x,9x. 7x @ 4 35X, X, X3 2x, @3
“Tx 8. 3x 4x @2 A 2 3 4 Zm2x x.x 3x @4

" 1 2 3 4 1 2 3 4

12. a)[ToCTPOHTH Ha ITOCKOCTH BeKTOp C @ b Ea_ » €CJIM BEKTOPBI 77, b HEeKOJUTHHEAPHBIE.

0). [Ipn kakoM 3HAYEHUH ¥ BEKTOPHI P M ¢ KOJUIMHEAPHBIC, ECIIN
a{l2},b{23,p®@a vhg®aq2vh.

6)



13. HaiiTu ckanspHoe MpOU3BEACHUE q “ b, KOCHHYC yIiIa MEKIy BEKTOpaMu @ W U , BEKTOpHOE

HpoM3BENeHNE 1 X b ecnm: af 1,2,3},;{2,0,1 ).
14.. B nexapToBO# MPpsSMOYTOJILHOM CUCTEME KOOPAUHAT MOCTPOUTH Npsimyto (AB), eciu
A (1,-2,-3), B (-3,2,5). Hanncatps ypaBHeHue npsmoit (AB).

15. Hanucatb ypaBHEHUE NPSMON:
a) mpoxojsiei yepe3 Touky A (1,3) u mapamienbHo npsSMon y=- 1_ x-1; (....UNU NePHeHOUKYAPHO)
2

0) mpoxoasieit uepe3 Touku A(-1;-2) u B(2,-3);
B) IpoxXoAsiel yepe3 TouKy A(2,-3) nepneHAuKyIsapHO a {1,-2}....c..ccooeeeen.. (ceeenn WU NAPanIeNbHO)

16. IIpu kakux 3Ha4eHUsX a U b Touku A (a, -b, 3a) n B(1, 8, 3b) npuHaamexaT IIIOCKOCTH,
3aJlaHHOM ypaBHeHHEM 3x+y-4z+6=0.

17. HaiiTu:
a) 00beM TeTpasdpa, BEPUIUHBI KOTOPOTo HaxoasaTcs Toukax A(4,-2,-2), B(5,-1,2), C(1,0,-1), D(6,0,-1)
0) momaas ocHoBaHUS TeTpadapa ABC;
B) JJIMHY BBICOTHI, IPOBEJACHHOMN U3 TOUKHU D.
r) ypaBHenue miockoctu (ABC);
1) yron mexay peopamu AB u AC.

18. a). [Tocrpouts smmrc 9x2 4y? @ 36.(uan runepGoay 9x2 16)2 144 @ 0, wm napadouy
y @ 3x2 6x 2)

6)[ocTponts sumnc x> 2x y* 4y @ 0(uwm runepbory 2x2 4x 12 6y 6 @ 0) (wm
OKpyXHOCTh x> )* 4x 1215 @ 0)

Kpurtepuu ouenku:

OneHnka Kpurepun

OTJ'II/I‘IHO OTBETHI HAa BOIIPOCHI YCTKUE, O6OCHOBaHHLIe 1 MOJIHBIC, TTPOSABJICHA TOTOBHOCTDL K JUCKYCCHUU, CTYACHT
JIEMOHCTPHUPYET BBHICOKUN yPOBEHB BIAIEHHS 3HAHWSAMH, YMEHISIMA W HAaBBIKAMU COOTBETCTBYOIINX
(84-100) KOMIICTCHIIHIA, YTO MO3BOJIIET MY PelIaTh IMUPOKUAH KPYT TUITOBBIX U HETHUIIOBBIX 3a/1a4.

OTBETHI Ha BOMPOCH MPEHMYIIECTBEHHO MPABWIIBHBIC, HO HEAOCTATOYHO YETKHE, CTYACHT CIIOCOOCH
Xopomio | caMOCTOSITEJIbHO BOCIIPOU3BOIUTH M IIPUMEHSATH COOTBETCTBYIOIIME 3HAHMS, YMEHUS U HABBIKH IS
peIIeHHs] THUMOBBIX 3a1a4 AWCHUIUIMHBI, MOMXET BBINONHATH IOHCK W HCIIOJNB30BaHHE HOBOM
(67-83) nHpOpManMK JUIS BBINOJHEHUS HOBBIX TNPOQECCHOHATIBHBIX JEHCTBHI HAa OCHOBE IIOJHOCTHIO
OCBOEHHBIX 3HAHUH, YMEHHI U HABBIKOB COOTBETCTBYIOIUX KOMIETEHIIUH

y)IOBJIeTBopI/IT OTBETBI Ha BOIIPOCHI HE TIIOJHBIE, HAa HEKOTOPBIE OTBET HE IIOJYYCH, 3HAHUA, YMCHHS, HABBIKUA

CJIBHO C(l)OpMPIpOBaHLI Ha 0a30BOM YPOBHC, CTYACHTbBI YaCTUYHO, C IIOMOLIbIO H3BHC (HaanMep, C
HCIOJB30BaHUCM HABOAAIINX BOIIPOCOB, aCCOLIMATUBHOTO pAaa MOHATUH U T.[[.) MOT'YT BOCIIPOMU3BOAUTH
(50'66) 1 IIPUMEHATH COOTBETCTBYIOINUC 3HAHUSA, YMCHUA, HABBIKU

Ha OONBIIYI0 YacThb BONPOCOB OTBETHl HE OBLIM ITIOJy4YEHBI, JIMOO OHHM IIOKA3aJIHM IIOJIHYIO
HeynoBneTBop| yexommereHTHOCTD CTY/IEHTa B MaTepHane AMCIMIUIMHBI, CTYACHT HE CIIOCOOEH CaMOCTOSTENBHO, Oe3

HUTCIIBHO IIOMOIIA HU3BHE, BOCIPOMU3BOAUTL M IIPUMEHSATH COOTBETCTBYIOLIME 3HAHMS, YMEHMS, HABBIKM HJIH
3HaHUA, YMEHUS U HaBBIKH Y CTYAECHTA HE BHISBICHBI




(0-49)

TecTbl MUCbMEHHbIE U/WJIHN KOMIIBIOTCPHBIC

0o nucuuiuinae Mamemamuxa

8x" +20y = 24x+y=7 SIBJISIETCSE

1. Kpusoii Il nopsiaka
- DJUTUTIC, HE BBIPOXKICHHBIN B OKPY>KHOCTb
- rurniepbosta

- mapabosna

- OKpY>KHOCTb

--1_ 32_76‘ ‘:?
4x 1 1-} £oX+ ) 20 ABJISETCHA

2. Kpusoii Il nopsiaka
- DJUTUTIC, HE BBIPOXK/ICHHBIN B OKPY>KHOCTb
- runepOoa

- mapabosna

- OKPY>KHOCTh

Tx" —28x+y=26
¥ ABJIACTCHA

3. Kpusoii II nopsinka
- SJUTUIIC, HE BBIPOKJCHHBIN B OKPY>KHOCTb
- runepOoa

- mapabona

- OKPY>KHOCTh

2 297 -
6x™ +0) 22x+) 7ﬂBJmeTcﬂ

4. Kpusoii II nopsinka
- DJUTUIIC, HE BBIPOKJICHHBIN B OKPY>KHOCTb
- runepOoa

- mapabosna

- OKpPY>KHOCTh

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE



[TpaBuibHBIN OTBET BBIJAEIEH U MOAYEPKHYT.

A2.-1.-1)
1. YpaBHeHHeM IIOCKOCTH, NPOXOASLIEH Yepe3 TOUKY - U NepHeHIuKYJIAPHONT
x+1 v =z
-i —_— = —_
. -3 3 1
l'lpﬂMOI/[ ABJIIETCHA

g 3Xx+2y+:2-3=0 6.3x+2y+z+2=0 g, —3Xx+3y+z+10=0

4(1,-5.2)

2. O0uree ypaBHeHHeE IOCKOCTH, COiepIKalleii TOUKy * U napajuieJibHOi

maockoern X —10y +2 -2 = 0, nMeeT BH/

_— PN T
a X S5v4+:z-28=0

6 3X+2y+z+5=0

3x—=10y+:z-55=0

o 2x—4y+4-+12=0

3. IltockocTh NepreHANKYJ/JIsIpHA IJIOCKOCTH

2x—4y+4z+1=0
6. ~dyv—4z+14=0
—4x+2y-1=0

r g 4x+4y-1=0

A(3.4.3)  B(5.3.3)

4. lIpsimasi, mpoxoasimas yepe3 TOUKHU , NepIeHINKY/ISIPHA IVIOCKOCTH

X—v+3z4+1=0

i :1-4y—-x=01 :6-y-4x=0_

5. I[al—[bl TPpHU NPAMBIX HA IIJIOCKOCTH:

I, : —x+4y—-4=0

‘BepHbIM siBJIsieTCS YTBep:KAeHHE

[, 1

a. 1u'2neprneHIuKyJIsIpHbI



e
0. '1u 3 nmepneHauKyISPHBI

I,

B. '2W 3 NepHeHIUKYISPHBI

. HICPHCHAUKYJISAPHBIX MIPAMbBIX HCT

A2 2 _ r) .
6. YpaBHEeHHEM INIOCKOCTH, NPOXOAALIEH Yepe3 TOUKY 43.3.-2) U NepIeHAUKYIAPHOM
;o +1 y =
NpSIMOH -2 2 3 aasercs

a. 3x+2y+--13=0
6. 3Ax+2yv+z-1=0
—2x+2v+3z+6=0

B.

X+y+z-4=0

r.
.~ 44(3 N 5 ) 9
TecT 7. O01ee ypaBHeHHE IVIOCKOCTH, CO/iepKaleil TOUKY * 7Y/ M napajienbHOR
O9x—-2y+z-5=0
MJI0CKOCTH - , HIMeeT BU/I

a. 3x—yv+z-15=0
6. 3x+2v+z-12=0
3Ix—y+z-34=0
O9x—2y+:--34=0

2x—Ty-2:+15=0

(94
8. ILnockocTh NepHeHANKYJ/JISIPHA IVIOCKOCTH

2x-Ty-2z+1=0
6. 2v-T7z4+14=0
—Tx+2y-1=0
—v—=T7z+14=0

IIpsaMbIe HA TVIOCKOCTH

[IpaBuiIbHBIN OTBET BBIJIECICH U MOAYEPKHYT.



1

2
|

w

0.

£

4(-2.0)

. IIpsamas, npoxoasimas yepe3 TOUYKY U napaJjuieJbHas NpaMoi
2x+2y+2=0.  cernun
q YT2y+2=0
—-2x+2v=0
2x+2v+4=0
2x+2v+2=0
) J‘. —_
. YpaBHeHHeM NPSAIMON, coJep:Kaliell TOUKY "4(6' N 1.)1/1 napauieIbHON NPAMONH — 5 -
BJIsIeTCS
x+5v=2
6. X+ Syv=1
Sx+y=0
x—=5v=0
. OGIee ypaBHeHHe IPAMON, colepsKanIeii TOUKH 4@G.1) n B(-2.-2). nMeeT BUJI
—x=5v+8=0
3x—-5y-4=0
—2x+2v+8=0
x—4y+8=0

£

TpeyrojbHUK HA IJIOCKOCTH

[IpaBuibHBINA OTBET BBIJIEICH U MOAYEPKHYT.

a.

paBHa

0 G 14 5242 243

4 =

1. lnuHa cTOPOHBI AB&s TPeyroJbHHKe AAB Cc BepIIMHAMMI :

C =(15.7)

(3.3) B=(9.11)



(11.3) B=(15.23)

9

2. IlJ'II/IHa MEAUAHBbI JTIJ'I B TpeyFOJIBHI/IKe A“q-BC [ BeplIIHHaM‘ﬁl
C =(31.15)

paBHa
a. € 6. LU B. “WE I. \E

4=(3.3) B=(5.7) ,C=(9.5)

3.Vroa -~ " B TPeyrojibHHUKe ¢ BepIIMHAMU

a. mpsMod 0. Tymoid B. OCTpBIil

A4=(7.8) B=(19.12) C =(11.20)

4. B TpeyrosibHuke AAB C, rae , YIoJ1 npu

Bepmmne A paBen

a arccos{3/5) 6. T/3 arccos(1/3) r 716

B.

5.BTpeyronLHnKeAqBC,rue A= (0 4) B = (8 70) C= {24 14) , YIOJI < ABC

a. npsAMoit 0. Tynoi B. OCTpPBIN

JIuneiiHas anredopa. Aareopa marpun. O0parHasi MaTpuia.
Onpenenureau

[TpaBUIIbHEIN OTBET BBIJCICH U MOAYEPKHYT.

2
Itect. OOpaTHOii K MaTpuIle (“

- )SIBJISICTCH MaTpHuIa

| l l
) 8
a -23 8 6. —-23 -3 5. 23 3 L L23 3,
7 9
5 10
2. Onpenenuresib MAaTPUIbI paBeH
i
a. 23 0. =3 ~10) . 113 r. U
I 0 -1
-10 0 1
1 10
3. Onpeaenuresib MATPULIBI paBeH

a. —7 6. = g Ll r. 44



N
N

oo OO
o = O
[

L

4. OnpeaeauTejb MATPHIBI ~ "/ paBeH

A D 5 0 g1 L -DD

(@)}

5. Onpenenurenb MAaTPHILI * / paBeH

a =2 5.2 54 8

6. YpaBHeHHe ISl HAXO0KACHUA COOCTBEHHbIX 3HAYEHUI MaTPHIIbI A umeer BHUJ

o det(4-AE)=0
6. A—/E=0
s AA—E=0

gdet(4+4E)=0

—

CymMa 1 nmpou3BeeHue MATPHUIL

[IpaBuiIbHBIN OTBET BBIJIEICH U MOAYEPKHYT.

i pT
. Boipa:xxeHnue /" 3KBMBAJIEHTHO

1
a. ATBT 6 B4T g BTAT r. A’B
v
2. Boipa:xxkeHnue (AB ) IKBHBAJIEHTHO
a. "B . B4™ B B4~ r. 4B
| 3 4
I 2 3
3 4
2 1 5
' 3 1
3. IllpousBenenue MaTpHIL / paBHO
(—11 —-10 -29° (10 10
(18 15° -11 -10 -29 (19 15‘] 11 9
24 17 -5 -7 -14 24 18 5 7

a. / 0. * / B. r. “°



—10 -9
A=l |
4. 3ananbl MATPULIBI . - nB :(9 8-). Hponznez[eﬂneri paBHO
a (34 25) 6. (34 —25) p \ 119 r 25
5 4 15
A= B=
35 2 3 (BT
5. 3apanbl MATPULIBI - ‘n - .HponsBeneHne-’l pPaBHO
33 66) (6 45) (50 356) (25 22°
|32 53 \ | 37 ' l 44 42 ‘ 28 21]
a. / 0. " : B. : r. \ /
2 2
) (4 4 3) B=|5 3
Tl s 55 {+2RT
6. 3a1aHBI MATPHIIBI 25 4 u = 7/ . cymma2A4+ 3B papna
(14 10
(14 23 .‘21"| ‘8 14 13‘] 20 32 29 23 19
10 19 23 6 11 14 14 27 32 21 23]
a. - / 0. / B. * / r. °
6 1
2

TecT Ne7. TpancnnoHMpoBaHHOI K MaTpule ~/ ABJaseTCS MATPHUIA

|v—O\||—
—

|~

-
—
—

BexkTopHas aareopa

[TpaBUNIbHBIN OTBET BBIJCICH U MOAYEPKHYT.

—(5-2-1 —_ (- . -
1. 3aganbl BeKTopmp - (3“3’1-)14q o (""6‘“ ) Bobipakenue P-(q p)paBHo
a. ") 6.1 32 r. <

_ 1.2 — (720 T —
2. 3amanbl BEKTOpLIp - (6 4‘-3-}14(1 - (“’3’0-). Jl1uHa BeKTopa =P qpaBHa
a. "\fﬁ 0. Zﬁ B. < r. V209



a=(2.7.5)b=(7.-2.5),c¢=(5.0.-7)

3. U3 BeKkTOpOB > , OPTOTOHAJILHBIMHM ABJISIIOTCH

KoMILieKCHBIC YHCJIA

[TpaBUIBHEIN OTBET BBIJECICH U MOAYEPKHYT.

- _ 5= - =2 - = ]
1. CyMMa3‘1 3‘2 el < + 21,‘2 1+17 ,paBHa
a 1+1 6. 2t1 g 1+2i r. 2+2i
- o= 5 25 - = | — ’) i
2. [MpousBenenue ~172° ecam ™1 >+ 2t , 2 1-2i , paBHO

2 10-8 5. 9-Ti g Y9-8 o 9-Yi

CucreMbl JIMHEHHBIX YPABHEHHU I

[IpaBuiIbHBINA OTBET BBIJICTIEH U MOAYEPKHYT.

X+ 2x, —2x, =0,
3w+ Ty, —x, =0,
3x; —2x, —4x, =0.

.'J
1. CucremMa JIMHEHHBIX YPABHEHUI L uMeeT

a. OJTHO HYJICBOE PEIICHUE
0. 0ECKOHEYHO MHOTO peleHu

B. OIHO HCHYJICBOC PCUICHUC

—

. HET pelIeHni

| X +x, +2x, =7,

] - P
T =X —Xx, =-3,
+2x,—-1x, =6

o o | X .
2. YacTHBIM pelieHreM CUCTEMbI JIMHEHHbIX YPaBHEeHUi (% SIBJISIETCSA

(3.

L]

-7.1) 4 (2.3.1) 4 (0.00) p (=8.4.1)



L =2y, =2y, =0,
13x, —5x, +2x, =0,

Ty — v Ay =
3. Cucrema JnHeiiHbIX ypapHennmii (= ~3% +4% =0.

HMeer
a. OJIHO penIeHueL aBa peleHus

0. 6ECKOHEYHO MHOTO pELICHHM

B. HET PELLICHUM

F
4. MaTpu4yHoOe ypaBHeHHe XA=PB¢ HEBBIPOKIEHHON KBAJIPATHOM MaTpulled A uMeet
pelieHue

a. A =AB 6. X=4'B . X=B4"" r X=84

5. MaTpuuyHoe ypaBHeHHe AX=Be¢ HEBBIPOKIEHHON KBAIPATHOM MaTpuleid A umeeT
pelieHue

a. X =AB 6. XY =B4" 5. X=B4 . X=4'B

Maremartuueckuii anajaus. {ud@epeHuuanbHoe UCUUCTCHHUE

[IpaBuibHBIN OTBET BBIJICIECH U MOAYEPKHYT.

f(x)=xcos(x+3)+7

1 - Tect. IIpon3BoaHas pyHKuMM paBHa

cos(x +3) —xsin(x+3)

a.

6. vsin(x+3)+7

B sin{x+3)

r sin(x+3)—xcos(x+3)

f(x)=Tcos(~/x—-9)

2. IlponsBoaHasi yHKIUH

—Tsin(+/x—9)

paBHAa

a.
- .—- i '\.'—9
6 2 x—QSM( Jx—9)
N cos(«!.\'—9)+2ﬂfzj sin(+/x—9)

7 :
—————Tsin(+/x-9)
r. 2Ax-9



e

o

Ox+5

f@x)=

3. IlpousBoanast GyHKIUM x—10 paBHa
9 95 5x
o (x-10] 5. 91n(x—10) s (x—10) - (x-10]

o

A‘ -
4. YactHoii npousBoauoi CX myist pyHKIuM

-

f=15m(x+5?

v )HBJIHGTCH

30x 15 30y 1
q YTV 6. YTV g, YT r X+
fx)=5"
5. IIpousBoaHas GyHKIHHA - = aBHA
P y P
a 5% 6. 6x5 L 5% Ins r 5%6Ins

f= dx° + yz—-9

6. I'paguenTt pyHKuun paBeH

(8x. z. )
6. (8x., v, 2)
8x+9v+9:z

8z +9

o’ f

(@)}

7. CMem1aHHAs1 NPOM3BOIHASA 6‘)‘@ ISl PYHKIMHA f = S x — 6"1‘72}} paBHa
L 6. —l2x g, Cosx—I12xy . Lusd
B I[OCTaTO‘{HbIM YCJI0BUEM BBINIYKJIOCTH (l)yHKIII/II/I _}"(.2\') Ha UHTEpBaJIe (G b ) ABJIACTCH
y'>0_ (a.b)
. -}!! <0 Ha (G.b)
‘ V' <0 wa(@.0)
V=0 (a.b)
. JlocraTounbIM ycii0BHeM yObIBaHUSI QyHKIMH y(x) Ha HHTepBaJe ((I b ) SIBJISIETCS



V'>0,(a.b)

a

0. J-"! < 0Ha (a.b)
. .)"‘” < OHa (ﬁ"b)
V' 20 (a.b)

f=2x"+5y" -12x+10y +9

10. Toukoii 10KAJIBHOI0 IKCTPeMyMa QYHKIIUU
SIBJISIETCS

f=2x"+yz—-12

11. 'paguenT pyHKIHN “~ paBeH

q, (4x, 2, ¥v)
6. (4x, v, 2)

Av+12v 412~
5. A +12y+12:

A 410 o)
r 4xyz+12

JAuddepeHuuanbHblie ypABHEHUSA
[IpaBUNIbHBIN OTBET BBIJEIEH U MOAYEPKHYT.

y' =173 +60y =0

TecT - 1. O6muM pemenueM auddepeHnHaILHOr0 ypaBHeH s -~
SIBJIsIeTCSl

A Cié'jl. +C3€::'T
6. Cye™" +C, sin(12x)

. Cicos(5x)+C,sin(12x)

o Ce T+ C,e”

HNuTerpanbHoe ucumucjieHne

[IpaBuiIbHBINA OTBET BBIJICICH U MOAYEPKHYT.

4
[(6x+e")dx

1. OnpeneJieHHbI HHTErpaJg —* paBeH



q. C 6. et —e™ B. 6+e r. 2e

1[ Sdx

2. HecoocTBennblii muterpan? X pasen

a. 6. % B L r. -

—F 3dx
3. HecoocrBennnlii uurerpaa” X pagsen
a. ! 6.4 8L =
[ 2xe" dx
4. OnpenesieHHBII HATETPaT > paBeH
a. b 0. 20% B. 4e’ r. =

o
[ 21 dx

5. Heco6cTBeHHbII HATerpan ’ <V pasen 1

a. > 6. L B. 21
IHocaexoBarebHOCTH
[IpaBuiIbHBINA OTBET BBIJICICH U MOAYEPKHYT.

1. IlpumMepoM HeOrpaHUYEHHOI MOCIeI0BATEIbHOCTH ABJSIETCS NMOCIE0BATEIbHOCTD

-1L.2-1.2-1... 6. L1.L1.... sinl.sin2.smn3.sin4.... 1.2.1.3.1.4....

a. B. T.

2. [IpumepoM cxosiieiicst MOCIe10BATETLHOCTH SIBJISIETCH MOCJIE0BATEILHOCTD

—

(S
.

o | =
.

a 2.4.6.8.10.... 6. 1L.-11-1.. B. 0,1,0,2.0.3....

3. IlpuMepoM OrpaHUYeHHOI NOCI€I0BATEIbHOCTH SIBJISIETCS M0CJIe0BATEIbHOCTH

- / . « "} o2 2 2 -1 =2 -3 —¢
a 1.2.3.4.... 6. cosl.cos2.cos3.cos4d.... B, 0.1,0,2.0.3.... r 1.-2.—-3.—4....

4. IlpumepoM 0eCKOHEYHO MAJIOH MOCJIeJ0BATEJIbHOCTH ABJISIETCS MOCIe10BATE/IbHOCTD

=
]
aa
12 | =
s | =
| o=

4.5, 6 3.2.1L0-1.... s, L-L1l-L..
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: ¥ “14+cosx ’ ‘fx+dINx +4x+8) ‘s +3

] ¥
i . [ (x=
—v—dlx 1+ ¥x J0) | stn” xcos® xdx , s!funrglldt. r_rh——w—t At W )

-~ ~ Tfx+dNx +x=21)

+ B) | arcsm3xdy 9] +a) |

¢ sim Ay ’ cr (=1 My 'a'—l--l




JleMOHCTPAUMOHHBIA BAPUAHT KOHTPOJIbHBIX 3a1aHUMN
Tembi: «Onemenmpi meopuu MHOMCeCcmas), «Komnnekcuvie uucia»

1) B knacce 40 yenoBek. M3 HUX 10 PYCCKOMY SI3BIKY UMEIOT TPOMKU 19 denoBek, mo
MaTeMaTuke — 17 4enoBek u no (usuke — 22 yenoBeka; o PyCCKOMY WJIM MaTeMaTuke - 25, 1o
pycckomy win ¢usnke — 32; mo puszuke wim MmatemaTuke — 32. [14Th yenoBeK UMEIOT TPOUKH 10
pyccKoMYy sI3BIKY, MaTeMaThke U Gpusnke. CKOIBKO YenoBek y4yatcs 06e3 Tpoek? CKOJIBKO YeIOBEK
HUMEIOT TPOMKH TOJIBKO 10 MaTeMaThKe? CKOJIBKO YEJIOBEK UMEIOT TPOMKHU 10 PYCCKOMY SI3BIKY U
o ¢uzuke?

2) Haiitu muoxectBo (4 & B) @ (4 & B), ecn E={1,2,3.4,5} ,A={1,5},B={1,2,4}
3. JIaHBI KOMITIEKCHBIC UnCTa z, ® §3i,z, ® 37i,2 ® z, z,

" - Zy, Z, 2007
Haiitn: 33) VARV 36) Z, 3B)_’ 3F) — 1 -z

z
A 2 Z

4. KommiekcHble uncia z; ® /3 i, z, ® 16 peACTaBUTh B TPUTOHOMETPHUYECKOM,
50

z
MOKa3aTeNbHOM POpPMaXx M BHIYMCIUTL :  4a) I ; 40)4/z,
60

Z,

.5a) Pemnts ypaBuenne: x> 2x 2 @ 0. 560) Haiitu /512 .
6. IlocTpouTh Ha KOMIUIEKCHOW  IIOCKOCTH MHOXECTBO TOYCK, YIOBJICTBOPSIOIINX

YCIOBHIO: |Z'2i |.3 |Z-2im3°"““42i |AA 3,|Z|.3,nﬂnarg20§).
(mm WA 3

Kpurtepuu ouenku:

3a 6e30muO0YHOE BBHIMOJHEHHE KOHTPOJIBHBIX 3aJlaHUi 3alulaHupoBaH MakcumyM B 30 Oamnos. B
Cllydae YacTHYHOTO PEUIeHUs paboThl, OaJuThl YMEHBINAIOTCS HPOMIOPIMOHATEHO KOJIUYECTBY BEPHO
BBITIOJTHEHHBIX 3aJIaHUH

Tema: «Cucmemvl runeinvlx yYpasHeHu

2x— y+ z=2,
3x+2y+2z=-2,

1. Pemuts cuctremy 1a) metonom Kpamepa, *~2y+ z=1.

10) maTpu4HBIH cIOCOOOM.

2. Pemmuth cucrembl ypaBHeHmii MeronoM I'aycca:



»=3x1 3x 4x3~ S5xs @9, 3 20 5 4 5 =2x x2~ X3 x4 @1
5, »=3x1 2x; 5x3 4x4 @ 2, s - -
2, F T2 @18 an TR TR ix a3 2 OF 2020 3x @2

NV - - - \éxl ~ 2 3 4 NV - -

34x, 5x, 7x; 3x, @5 “Ox 6x. 9x. Tx @ 4 5%, X, X3 2x, @3
“Tx 8x. 3x 4x @2 A 2 3 4 Zm2x x. x 3x @4
" 1 2 3 4 1 2 3 4

3. HaiiTu o011ee penieHne 0 JHOPOIHOM CHCTEMBI M ee (PyHIAMEHTATbHYIO CUCTEMY PellleH Ui :
,"x{ 2X2_ 2)C3 e 0,

32x] xp 3x3 @0
A/

:3)(1_ 2X2_ SX3 e 0

- "\2x1_ xp, 3x3 @0
TeMa « AHATUTHYECKAS TEOMETPHUS

1. la). Hanucars ypaBHeHHe NpsAMOIi, IPOXOMSIIEH Yepe3 TOUKY epecedeHns npsimbix ) @ 3X u

X
X 4y @ 2, nepnenpukynspHO OpsAMOi __ y_. 1.
3 2

16). CocTaBUTh ypaBHEHUE NpPAMOH, MPOXOAAIIEH depe3 LEHTP OKPY>KHOCTH x? y2_ 4x 1215 @ 0

napamensHo npsimoit X ) @ 0.

1B). Y¢TaHOBUTL BH KPMBOH BTOPOI'O MOPSAJIKA, 3aJaHHOM

' 2 Em2 o = ~
ypasuenueM 4z° + 5y* + 20x — 30y + 10 = 0. (2x% 4x 12 6), 6 @ 0),

(v ®3x2 6x2),(2x 4x ) 6, 6 @ 0)
2). Jlan TeTpasap, BEpIIMHBI KOTOPOro Haxomsarcs Toukax A(4,-2,-2), B(5,-1,2), C(1,0,-1), D(6,0,-1).
Haiitu 2a) yron mexxny pebpamu AB u AC,

20) wromanabs ocHoBaHMs TeTpadapa ABC,

2B) 00beM TeTpaspa,

2r) IUIMHY BBICOTHI, POBEIEHHON U3 TOUKH D,

211) ypaBHeHHUe mpsMoi AB,

2e) ypasHeHnue miockocta (ABC).

3 IToctpouts 3a) snmunc 9x2 41 @ 36, 36) runep6ory 9x2-4y>=36

Tema: «HMumeepanrvroe ucuucierue QyHKyuii 0OHOU NEPEMEHHOU.

x® x

1
5 3
1. HemmocpencTBEHHBIM MHTETPHPOBAHHUEM BBIUMCIHTE:1a). @—( 3x x Ddx, 16). dx .
5 :_xﬁ_
X
2. MeTtomoM 3aMeHBI IEPEMEHHON WM C MOMOIIBIO BHECEHUS MOX 3HaK IuddepeHiana BeIUUCIUTS!

sin x dx

dx 26). .
2 . 2
? % COSX Y2x 1

3.C IOMOIIbIO METOAA MHTEIPHUPOBAHUA IO YaCTAM BBIYUCINTDL:

3a). (x 1)In xdx 3a). 3 x e¥dx .. (a5 X cos Sxdx



dx xdx
4.:BpaucnnTh 4a). f—mre—— 46). ®——

4xx2 ~x~6)g15 '

5. BEIYHCIIATE:

dx (x2 2)dx
) BEHED S ETe

1

3
6. Berancnuth omnpeneneHHple  HHTErpaibl:6a) g@xl 4 ¥ ldx 66) % xe*dx («TT0 HaCTSIM).
2 0

Tema «/luddepenunanbupie ypaBHEHUS

1. la) BeisacHuTs siBIsieTCs M pemenneM auddepenuansaoro ypapaenns : xyId @ 2y
pynkuus y @ 6x 2
16) Onpenenuts nopsnox audpepennmansroro ypasuenus 4( ym I )4~ yE L y6~ xy.

1B) CoctaButh auddepeHnnaabHOoe YpaBHEHHE, €CIM HU3BECTHO €ro odlee pelieHue
y2=2Cx.

2. Haiiti yactable pemenns auddepeHnnanbHbIX YPaBHEHUH € pa3 e TIOIIMHCS
IIEPEMEHHBIMU:

2a) (x+3)dy - (v +2)dx =0 ¥»2)=3,
) y+2y +4 =0, v(0) =5;

dy 1
WM 2a) dx 2x , y(M :2-

Wiy 2a

3. Haiitu obmiee pereHue IMHEHHOTO HEOTHOPOIHOTO YPaBHEHHS TIEPBOTO MOPSAKA
y'+3y=c"
4. Pemuth onHOpoaHOE MU PepeHIInanbHOe YpaBHEHNE
9 2
X t)

= e
2x”

3. HaiiTi o0mmme penieHue TMHEHHBIX OTHOPOAHBIX ypaBHeHu# II-ro mopsiaka:
59y yId 36y @ 0, 56) yId 4y 4y @ 0, 58) yId 2y 5y @ 0

6. 6a)HaiiTi yacTHOE pelIeHHe HEOIHOPOIHOTO U PEepEHIINATHPHOTO YPaBHEHHUS BTOPOTO
MOpsIIKa:
y'-6y'+8y =3x +2x+1 y(0) =0 y'(0) =1.

60) Haiitu o0O1iee perieHre HeoJTHOPOAHOTO UG (HEePEHIIMATHEHOTO YPAaBHEHHUS BTOPOTO MOPSIKA!
y'-6y'+8y =3x” +2x +1



Tema «@yHKIUS HECKOJIBKUX MEPEMEHHBIX. Psaapn»

1. HccrenoBath MONOKUTENBHBINA DS HA CXOMUMOCTE (HCIIONB3Ys OJVH W3 MIPU3HAKOB CPABHEHMS)

= (n+2)3" = 2n+3
a3 2 2
o n! — mn —6n +7

HccnenoBats Ha CXOAUMOCTH (YCIOBHYIO, a0COJIOTHYO) 3HAKOYEPEOYIOIIUHCS P,
10Bd1b Hd ¢XO

a) Y (-1)" —1

2t +5

14 2x . 4x?2 - 2nxn "
; St S e
Haiitn o6macts CXOAMMOCTH CTENEHHOIO psiia 3 \/5 523 (2n+1)°V3

-, - T
Jana QyHKIUS IBYX MEPEMEHHBIX = ~ T+yY 3z Yy
a) Haiitu Bce yacTHBIC MPOU3BOHEIC IEPBOTO BTOPOTO MOPSIIKOB.

0) UccnenoBaTh PyHKIUIO HA SKCTPEMYM.

B)BbuncinTh TpuUONMKEHHOE 3HaYeHHe (QYHKIMKM C TOMOIBI0 AuddepeHnnaioB B TOYKE
M,2,01,0,98

Boruncante 1BOMHON MHTErpai B MPsIMOYTOJbHOW 00sacTu

SDSxydx dy’, rae D={(XQ y)|l<x<2; légg?}



3. Meroanuyeckue MaTepuabl, ONpeaesolue NPoueAypbl OHeHUBAHUSA
3HAHUM, YMECHUI, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapPaKTEePU3YIOLIUX
3Tanbl (OPMHUPOBAHUS KOMIIETEHIIUI

[Tpoueaypsl olleHUBaHMS BKIIIOYAIOT B ce0s TEKYIIUN KOHTPOJIb U IPOMEXKYTOUHYIO
aTTeCTalHIO.

TeRyumﬁ KOHTPOJIb YCIICBACMOCTH IIPOBOAUTCA C HCIIOJIB30BAHUCM OICHOYHBIX
CpeacTB, NpCACTABJIICHHBIX B II. 2 JaHHOT'O IMPHUJIOKCHUA. Pe3ynBTaTH TCKYHICTO KOHTPOJIA
AOBOJAATCA 10 CBCACHUA CTYACHTOB N0 HpOMeX(YTOHHOﬁ aTTeCTanuu.

IIpomeskyTouHasi aTrecTauMsi npoBoautcs B (opme 3auera (2 cemectp), B (opme
sk3ameHa (1, 3 cemectpsl). CTy€HTHI, HE IPOLIEALINE TPOMEKYTOUHYIO aTTECTALUIO [0 TpaduKy
CeCcCUH, TOJDKHBI TMKBUAUPOBATH 33/10JKEHHOCTh B YCTAHOBJIIEHHOM IOPSIJIKE.



Ipuioxkenue 2.

Meroauyeckre yKa3zaHUsT [0 OCBOCHHMIO JIUCHMIUIMHBI  «MaremaTuka»
aJpecoBaHbl CTyJeHTaM BceX (opM 00yUueHHsI.

VYyebubiM mnaHom 1no HampasieHuto noarotoBku 09.03.01 «Ilpuknagnas
UH(OPMATHKa) MPEIYCMOTPEHBI CAEAYIONINE BUIbI 3aHITHI:

JICKIIHUU,
OPaKTUYCCKUE 3aHATHA.

JlekunoHHoe 3aHSTHE MPEACTABISIET coboit CHCTEMAaTHUYECKOE,
MOCJICIOBATENHHOE, MOHOJIOTUYECKOE H3JI0KEHUE TpernojaBaTeieM  Yy4eOHOTo
Marepuaia, Kak MpaBWiIO, TEOPETUUECKOro Xapakrtepa. Llenp nekuuu — opranuzanus
L[EJICHANIPABIICHHONW T[03HABAaTEIbHONW JEATEIbHOCTU CTYJEHTOB 110 OBJAJCHUIO
IpPOrpaMMHBIM ~MaTe€pUaJoM Y4YeOHOM JIUCHMIUIMHBL. YTeHWe Kypca JIEKIHM
MO3BOJISIET  JaTh CBSI3aHHOE, TOCJIEAOBATEIbHOE W3JI0KEHHE MaTepuaia B
COOTBETCTBUM C HOBEWMIIMMH JAaHHBIMH HAyKH, COOOIIUTH CIIyIIATENsIM OCHOBHOE
colepKaHUe MpPeAMETa B LIEJIOCTHOM, CUCTEMATU3UPOBAHHOM BHE. B psae ciaydaes
JICKIMS BBITIOTHSAET (DPYHKIIMIO OCHOBHOTO HMCTOYHWKA WH(OpMAIWH, KOT/JAa HOBBIC
Hay4YHbIC JAHHBIC IO TOW WJIM MHOW TeMe HE HAIUTH OTPAKCHHUS B yUCOHHMKaX.

V3y4eHre NUCIUIUIMHBI CTYJIEHTY CIIeyeT HauyuHaTh C MPOpabOTKH pabouei
nporpaMmbl, 0co0O€ BHUMaHHE, VACHAd MeIIM W 3ajJadaM, CTPYKType M
cojiepkaHuio Kypca. [IpM KOHCIEKTUPOBAHUHU JICKIUH CTYICHTaM HEOOXOJIUMO
U3JlaraTh YCJBIMIAHHBIM MaTepHwal KpaTKo, CBOMMH CJIOBaMH, OOpalas BHUMaHUE,
Ha JIOTHKY U3JIO)KCHHsI MaTrepuiia, apryMCHTAMI0 M IPHUBOJUMEBIC IPUMEPBHI.
HeoOxoauMo BBIIENSATHL BaKHBIE MECTa B CBOMX 3amMCsax. Eciau HEMOHSATHBI KaKue-
T100 MOMEHTBI, HCOOXOAMMO 3aIMChIBaTh CBOM BOIPOCHI, ITIOCTApaThCs HAWTH OTBET
Ha HHX CaMOCTOSATEIbHO. ECIM caMOCTOATENbHO HE yaaloch pa3o0paThCsi B
Marepuale, BIIOCISACTBHM HEOOXOoAuMO JIMOO Ha CACAYIOIIEH JCKIuH, JTU00 Ha
NPaKTHYECKOM  3aHATUU WM  KOHCYJbTAlMM  OOpaTHThCI K  BEIyIIEMY
NPEIIOIaBaTeI0 3a Pa3bICHECHUSIMHU.

B xonme mnpakTUuecKuX 3aHATUM YTIYyOJSIIOTCS W 3aKpeIUISIIOTCS 3HaHUs
CTyJICHTOB TI0O Py PAacCMOTPEHHBIX Ha JIEKIUAX BompocoB. Heobxomumo
O03HAaKOMUTBHCS C 3aJlaHheM. BrimosHeHWe paboThl ClEAyeT HayaTh C HW3YYCHUS
TEOPETUUECKUX CBEIACHUM.

[Ipy TOATOTOBKE K 3aHATHUSAM KaXABIH CTYJACHT [OJDKEH: — HW3YYUTh
PEKOMEHJIOBaHHYIO YYEeOHYIO JIMTEpaTypy; — H3y4YUTh KOHCIEKTHI JICKIIHA,
MOJITOTOBUTH OTBETHI HAa BCE BOIMPOCHI 10 U3y4aeMOM TeMe; —IOJIT0OTOBUTh MaTepHall
JUISL BBITIOJIHEHUSI Pa0OThI, PEKOMEHJIOBAaHHBIE MpEroJiaBaTesieM TP H3Y4YEHUU
KaXaoh TeMbl. Bompockl, HE pacCMOTpPEHHbIE Ha JIEKIUAX H MPAKTHICCKUX
3aHSATUAX, JTOJDKHBI OBITh M3YYEHBI CTYJACHTAMH B XOJI€ CaMOCTOSITEILHON PadOTHI.
KonTpoas camocTosiTenbHOM padOTHI CTYACHTOB HaJ YYEeOHOM MpOTrpaMMou Kypca



OCYILIECTBJSIETCSL B XOJA€ 3aHATHH. B Xome caMoCTOSTEeTbHOM padOThl KaXIbIi
CTyJIEHT o00s3aH TPOYUTATh OCHOBHYIO W II0 BO3MOXXHOCTH JIOIIOJHHUTEIHHYIO
JUTEPATypy IO H3y4aeMOW TeMe, JONOJHUTh KOHCIEKTBI JICKIUKA HEIOCTAIONIIUM
MatepuasnioM. [Ipu peanuzanuu pa3nIuyHBIX BUIOB y4eOHOM paOOTHI HUCIONB3YIOTCS
pasHooOpasHble (B T.4. HHTCPAKTHBHBIE) METOXBI OOYYCHHS, B UACTHOCTH:
WHTEPAKTUBHAs JOCKa JUIS TOATOTOBKM W  TPOBEJACHUS  JIGKIMOHHBIX U
NPAKTHYECKUX ~ 3aHSTHH,  pasMeIleHHe MATePHAlIOB Kypca B  CHCTEME
TUCTAHIIMOHHOTO oO0y4eHus http://distedu.tgpi.ru/ [l MOATOTOBKM K 3aHATHSIM,
TEKyIIEeMy KOHTPOJIO U  INPOMEXKYTOYHOW  aTTeCTAllMM  CTYJCHTBI  MOTYT
BOCTIOJIb30BAaThCs AJNEKTPOHHON Ombmmotexoit BY3a http://library.rsue.ru/. Taxxke
oOydJaromuecs: MOTYT B3AThb Ha JIOM HEOOXOJUMYIO JHUTEepaTypy Ha abOHEMEHTe
BY30BCKOM 2 OMOIMOTEKH WJIM BOCIIOIb30BAaThCS YUTAIBHBIMU 3aJlaMH BYy3a.


http://distedu.tgpi.ru/
http://library.rsue.ru/

