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1. EJIb ¥ 3AJJAYM M CHUATITAHBI

I]envro vizyvenus: TUCHUILTUHBI SBISETCS (OPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUI
B 00nacTu anreOpbl U T€OMETPUU U UX OCHOBHBIX METOJIOB; (hOopMHpOBaHME MPECTABICHUN O
HNOHATUAX U METO/IaX MaTEMaTUYECKOro aHajlu3a, €ro0 MECTE U POJIM B CUCTEME MAaTEMATUYECKUX
HayK, MCII0JIb30BaHUH B €CTECTBEHHBIX HayKaX, a Tak *e (JOPMUPOBAHHE CUCTEMaTU3UPOBAHHBIX
3HaHUH B 00JACTH MAaTEMAaTUYECKOIO MOJICIMPOBAHUS MPAKTUYECKHUX 33ad M MX pElICHHE Ha
OCHOBE KJIACCMYECKHUX METOJOB U MpUEMOB pemieHus auddepeHInanbHbIX YpaBHEHUH U
ypaBHEHU B YACTHBIX TPOU3BOIHBIX.

3adayu U3y4eHUs TUCUUILTAHBIL:

- IIpUOOpeTEeHHue CTYIeHTaMU TEOPETUUECKUX 3HaHUM 110 anredpe U reoMeTpHH;

- OCBOCHHE MPAKTUYECKUX HABBIKOB PEIICHHS 33]a4 alreOpbl U TEOMETPHH;

- (opMupoBaHHE AITOPUTMUYECKOTO MBIIUICHUS;

- (QopmupoBaHUE MAaTEMaTUYECKON KYJIbTYPHI;

- BbIpabOTaTh yMEHUS U HABBIKM BBIUMCIICHUS MIPE/IEIOB, HAX0XKIEHUS IPOU3BOAHBIX U
MHTETPAJIOB, 10Ka3aTEIbCTBA CBOMCTB U TEOPEM, OTHOCALINXCSA K OCHOBHBIM ITOHSATUSAM
MaTeMaTHYeCKOro aHaJIN3a;

- Hay4MTb IPUMEHSTHh METO/Ibl MATEMAaTUYECKOTO aHaIN3a JJIs PEeLeHHs 3a1ad,
HaXOXKJEHUS T€OMETPUUECKUX U (PU3NUECKUX BEIUYHH;

- [03HAKOMHUTb C COBPEMEHHBIMU HAMPABIECHUSIMHU Pa3BUTHSI MATEMAaTUUYECKOIO aHAIN3a U
€ro NpUJIOKEHUSIMH;

- chopMHpOBaTh NPEACTaBICHUS 00 OCHOBHBIX THMAaxX AudQepeHnnanbHbIX ypaBHEHUH
(ypaBHEHHsI C pa3fesIolIMMUCT TEePEeMEHHbIMH, OJHOpOJHbIE auddepeHInaibHbIe
ypaBHEHUS, JTMHEWHbIe Tu(depeHIMaIbHble YpaBHEHUS IEPBOrO MOPSAIKa, YPaBHEHUS B
HNOJHBIX AuddepeHnranax, MHTETPUPYIOIIMHA MHOXWUTENb, JMHEHHbIE YpPaBHEHHUU C
MOCTOSTHHBIMU KO3 (ULIMEHTaMH) U METOJaX UX PEIICHHUS;

- HAY4YMTb IPUMEHSATH JU(PepeHInaIbHbIe YPaBHEHHS K PEIICHUIO pa3IMYHbIX 33/au.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuua «Marematuka» (b1.0.05.03) orHocuTcs K  00s3aTenbHONM YacTH
MpO(eCCHOHAIBHOTO IUKJIA TACIUILINH.

Ob6nacTpio mpodeccruoHaNbHON AESITeNbHOCTH 0akanaBpoB, Ha KOTOPYIO OPUEHTHPYET
JTUCITUTUINHA «MaTeMaTHKay, SBISIETCS 00pa3oBaHHE.

OcBoeHHME MUCHUIUIMHBI TOTOBUT K paboTe Cco  CIeAyImUMH  O0BEeKTaMu
npodeccuoHaNbHOM NesSTeIbHOCTH 0aKaJaBpOB:

— o0yueHue; — BOCIIUTAHUE;

— pa3BUTHE; — TIPOCBEIICHUE;

— o0pa3oBaTenbHbIC CUCTEMBI.

[MpodunmpHOM TSI TAaHHOW AWCIMIUIAHBI SBIISCTCS TEIarorudeckas mpoQeccHoHaIbHAS
NEeSATeNIbHOCTh ~ OakanmaBpoB. JIMCHMIITMHA TOTOBUT K  PEIICHUIO CIEAYIOINUX  3a7ad
npohecCHOHANBHOM NeSTeNbHOCTH:

8 0baacmu neda2ocuyecKoll 0essmelbHOCIu.

— W3yYeHUE BO3MOXKHOCTEH, TMOTpPEeOHOCTEH, IOCTIKEHUH ydYaluxcs B 00JIacTH
o0pa3oBaHUs M MPOCKTHPOBAHHE HAa OCHOBE IIOJYUYEHHBIX PE3yJIbTaTOB WHIUBHIYATbHBIX
MapIIpyTOB X 00yYeHUs, BOCIIUTAHUS, PA3BUTHS;

— opra"u3anus oOy4deHHss WM BOCIHUTaHHS B chepe oOpa3oBaHUS C HMCIOJb30BAaHUEM
TEXHOJOTHI, COOTBETCTBYIOIIMX BO3PACTHBIM OCOOCHHOCTSM YYalIUXCs, W OTPAKAIONIUX
crienuKy mpeIMeTHON 001acTH;

— HCIIONH30BAaHUE BO3MOXKHOCTEH 00pazoBaTENbHON cpepl Al 0OecrieueHus KadecTBa
00pa3oBaHUs, B TOM YHCJIE C HCIIOJIb30BaHHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA;



— OCYyWIECTBJICHHE MNPO(PECCHOHATHHOTO CaMO00pa3oBaHUsI W JIMYHOCTHOTO PpOCTa,
POCKTHPOBAHKE TATbHEHIIIEr0 00pa30BaTeILHOIO MApIIPyTa U MPOPECCHOHATTLHON Kapbephl.

Jns ocBoeHus auciMIuMHBL «Marematukay oOyd4arouiuecss HCHOJb3YIOT 3HAHUS,
YMEHHUS, CIIOCOOBI JAESITEIbHOCTH M yCTAaHOBKH, CPOPMUPOBAHHBIC B XOA€ U3yUCHHS IIKOIBHOTO
Kypca MaTeMaTHKH:

— BBIYUCIIUTENIbHBIC HABBIKH;

— OIepaLyuy C YUCIaAMU;

— JIEUCTBUSA C BEKTOpPaMHU;

— pelieHue aredpandecKux ypaBHEHU;

— cnocoObl pelIeHus CUCTEM YPaBHEHUH.

OcBoeHne TaHHOW TUCHUILIMHBI SBISAETCS HEOOXOAMMON OCHOBOHM IJISi MOCIEAYIOIIETO
U3yYeHUs TUCIMIUIHH «AOCTpaKTHast U KOMIIbIOTEpHAs anre0pay, « HUCIeHHbIE METOIbD).

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

[Ipomecc w3ydeHWs JUCIHUIUIMHBI HAMpaBiIeH Ha (HOPMHUPOBAHHE CJICHYIONINX
KomnemeHuui.

- CriocoOeH pa3BuBaTh MPOPECCHOHATIBHO BaYKHBIE M 3HAYMMBIC KaUeCTBA JIMUHOCTH
Oyaynpx pabouymx, CIIy)KaIluX U CIeHUAIUCTOB cpeanero 3sena (I1K-2).

HaumeHoBaHHe H KOJ HHIUKATOPOB J0CTHKECHHS KOMIICTCHIMIA:
B pe3ynbrare uzydeHus AMCUMILIMHBI 00y4atOIIUICS JOKEH:

3namo

e [JIK-2.1: OcHOBBI = METOOMKH  MpPENOJABAaHUS, OCHOBHBIE  IPHUHLUIIBI
NeSITEIbBHOCTHOTO MOJX0Ja, BUABI M IPUEMbl COBPEMEHHBIX I€JaroruuecKux
TexHoJyioruit B obmactu nadopmatuku (3.1);

e [IK-2.2: PaGouyto nmporpaMMy U METOAMKY 00ydeHus o uHpopmaruke (3.2).

Ymemso

e [IK-2.3: [InaHupoBaTh U IPOBOJUTH yueOHbIe 3aHATHS 110 HH(popMaTHke (VY.1);

e [IK-2.4: Hcnonp3oBaTh METOJABl M CPEACTBA IEJArOrMUYECKOr0 MOHUTOPUHTA,
MO3BOJIAIONINE OLEHUTh CTENeHb CQOPMHUPOBAHHOCTH Yy JETel KayecTs,
HEOOXOIUMBIX JUTsl TalbHEnIero ooy4ueHus u pazsutus no naopmaruke (Y.2).

Baanern

o [IK-2.5: ®opmamu u MeTroaMu OOydeHHUs, B TOM UYHCJIE BBIXOSIIMMHU 32 PAMKH
y4eOHBIX 3aHATHI: MPOEKTHAs MAEATENbHOCTb, JIAOOPATOPHBIE AKCIEPUMEHTHI,
npakThyeckue 3ausaTus u T.11. (B.1).



4. OBBEM JIJMCIUILJIMHBI 1 BUJbI YYEFHOU PABOTHI

Oﬁmaﬂ TPYAOEMKOCTDb JUCHUIIJIUHDBI — 6 3aYeTHBIX CAMHUII.

Bun yuebnoit paboTbl Bcero Cemectpbl
9acoB 1 2 3 4

AyauTopHbIE 3aHATHS (BCEro)

22 4 2 6 10
B ToMm uucne:
Jlexmuu (JI) 6 2 2 2
Cemunapsl (C) - - - -
[IpakTrueckue paboThI 16 2 2 4 8
CamocTosiTesbHasi padora 194 32 70 30 62
B Tom uncne:
[ToaroroBka Kk CeMHHAPCKUM 72 12 30 10 20
[TonroToBKa K JEKITUSM. 70 10 30 10 20
[TonroroBka k 3k3ameny, pedepar, 52 10 10 10 22
JCCe.
Bun npomexxyTouHoi artectanuu | 2 3adera, 3auer - 3auer OK3aMeH
(3a4eT, PK3aMEH) 9K3aMeH
OO6mast Tpy10€MKOCTh 216 36 72 36 72

6 1 2 1 2

5. COAEPKAHUME JUCIUIIJINHBbI

5.1. Conep:xanue pa3esoB AUCHHUIIIMHBI

Ne HaumenoBanue
n/m | pasaena (MoayJisi)
AUCHHUILIHHBI

Conepxanue

1. | KoMmiekcHbIe yncia u
JNEUCTBUSA HAJl HUMH

MHoxecTBa 1 onepauuu Hajg HUMHU. [IpocTeias norndyeckas
cumBosinka. KomriiekcHele wucna, pa3inuyHble QOpMBI HUX
npenacrapiueHus  (anredpandeckas, TpPUTOHOMETpUYECKas)
Omnepanuy HaJ KOMIUIEKCHBIMH YHclIaMy. V3BiedeHne KOpHs.
KoMmuiekcHble KOPHH W3 €IMHHUIIBI.

2. | Matpuupsl u
OTIpeeTUTENH

Martpuiiel u neiictBust Haa HUMU. OTIpenenTuTeN U CIIOCOOBI
uX BblunucneHus. CTylneHYaTble MaTPUILIbI, UX PaHT.
DnemMeHTapHble TPeoOpa3oBaHus CTPOK (CTOIO1IOB) MATPHIIBL.

3. | CucteMbl TMHEHHBIX
ypaBHEHUU

CucreMbl THHEHHBIX anreOpandeckux ypaBHEHUHN (OCHOBHBIE
TIOHSTHSA).

Meroabl  pelIeHUsT CUCTEM JIMHEHHBIX HEOJIHOPOIHBIX
ypaBHeHUH. OJTHOPOAHBIE CUCTEMBI JINHEWHBIX YPABHEHHIA.

4. | DneMeHTBl BEKTOPHOI Bekropsl M JIMHEHHBIE  ONEpALMU HaJl  HUMH.
anreOpbl [IpsmoyronpHast  nekapTroBa CHCTeMa KOOpAMHAT  HA
IUIOCKOCTH M B mpocTtpaHcTBe. CKansipHOE, BEKTOPHOE,




CMEIIaHHOE  TPOM3BEJICHUE  BEKTOPOB. BekropHbie
npocrpanctea R* u  R®.

5 | AHaniuTHYecKas VYpaBHeHHE JMHMM Ha IUIOCKOCTH. Pa3nmuuHble crnocoObl

TeOMETPHUsI HA INIOCKOCTHU | 3aJjaHus NIPSMOM. Y paBHEHHUE NPSAMOU HA IJIOCKOCTH .
B3aumHOE pacnosiokeHue MpsIMBIX, YTOJl MEXAY IHPSIMBIMH,
paccTositHue OT TOYKHU J0 MPSIMOM.

JIuHMM BTOPOrO MOpsAKAa: KAaHOHWYECKUE YPABHEHMS U
CBOMCTBA.

6 | AHasuTHYeckas VYpaBHEeHHE IIIOCKOCTU U PA3JInYHbIE CIOCOOBI 3aJaHMSL.
reoMerpus B B3anMHOE pacnosnokeHue IUIOCKOCTEH, YroJl MEXAy HUMH,
IIPOCTPAHCTBE paccTosiHUE OT TOYKH JO MIIOCKOCTH.

[IpsiMast B IPOCTPAHCTBE.

7 | BextopHsble AOGCTpakTHOE  BEKTOpPHOE  IpOCTpaHCTBO.  JIuMHelHbIe
IIPOCTPAHCTBA U oreparopsl. AnreOpandeckue ornepanuu. AnredpamyeckKue
OCHOBHBIE CTPYKTYpBI (IpyMIIbl, KOJIBLA, [10JI5).
anreOpandecKue
CTPYKTYPbI

Coaep:xanue pa3ienoB (MoayJieil) IMCHUMILTHHBI
Ne | HammenoBaHue Coaepxanue
n/n | pasgena (MoayJisi)

JAUCHHUILIMHBI

1. | MHoxkecTBa, cucTeMa MHokecTBa NEHCTBUTEIBHBIX YNCEN, OTPAHUYEHHBIE U
el CTBUTEJIbHbIX HEOT'PAaHWYEHHBIE  YHUCIIOBBIE MHOXECTBA, AaKCHOMa O
yucel. DyHKIUH. cymwectsoBauuu TBI' u THI' orpanndyeHHOro MHOXECTBa.

Moayns  AEUCTBUTENBHOTO  YHMCJIAa, CBOMCTBA  MOJYJIS.
N300pakeHne NeiCTBUTENIBHOTO YHCTIA.

OCHOBHbIE  YHCIIOBBIE NPOMEXKYTKH. (OCHOBHBIE
MOHATHUS (OKPECTHOCTH, IPEeNIbHAs TOUKA U JIp.)

[Moustue Qynkiuu (onpenenenue f(X), cmocoOb!
3aJaHus, paBHble (QYHKIMH, ONEpalud Haja (QYyHKIUAMH,
MOCTOSIHHBIE (YHKIIUM, CIOXKHAs W oOpaTtHass (YHKIIHH).
ITocnenoBarenbHOCTD (onpenenenue, YHUCIIOBAs
MO/INOCIIEIOBATEIbHOCTh, ~ MOHOTOHHBIE,  OTPaHHYEHHBIEC)
Hekoropbie Ttumel mnoBeneHus (GYHKIUU (MOHOTOHHOCTb,
OTrPaHUYEHHOCTh, YETHOCTh U HEYETHOCTb, IEPHUOJUYHOCTD).

2. | Hpenea.

[Ipenen yncnoBoM mociienoBaTeNbHOCTU. becKOHEYHO
MaJible ¥ OECKOHEYHO OO0JIbIINE MOCTIeI0BATEIbHOCTH.

Omnpenenenue npeaena PyHKIUUA B Touke mo Komm u
I'eiiHe, MX SKBUBAJEHTHOCTb. TeopemMa O €IUHCTBEHHOCTU
npenena. beckoHeYHO Maiyible BENUYMHBI  (ONpeaeseHne
OECKOHEYHO MaJIO  BEIMYUHBI, TEOPEMBI O CyMMe
OECKOHEYHO MaJbIX BEJIWYMH, IPOU3BEJIEHUU OTPAHUYEHHOU
B OeCKOHEYHO MaJoil BEIMYHHBI, HEOOXOOMMOE U
JIOCTaTOYHOE YCIIOBHE IS ()!irD f(x)=A).

—Xo




Teopemsl 0 mpenenax (Mpeaen CyMMBbI, TPOU3BEICHUS
Y YaCTHOIO, O coXpaHeHHH (YHKIMEH 3HaKa CBOETO IpeJena,
0 COXpaHEHHH TPEeNeIoM 3HaKa (PYHKINHU, TeopemMa O Impezene
npoMexxyTouHor pyHkmun). CpaBHEHHE OECKOHEYHO MaJIbIX
BEIMYMH. OKBHUBAJCHTHBbIE OeckOoHeYHO Maiibie. [lepBblit
3aMeuaTelNbHbli npezen. OQHOCTOPOHHHE NMPEeAebl PYHKIMH.
IIpenen ¢ynkmuun Ha OeckoHeyHOCTH. HecoOCTBEeHHBIC
npeaenbl. TeopeMbl 0 OECKOHEYHO OOJBITMX M OCCKOHEYHO
MaJbIX.

Cy1iecTBoBaHue Ipejieia MOHOTOHHOW OrpaHUYE€HHOM
MOCIEA0BATEIbHOCTH. BTOpoil  3amedaTenbHbId  Mpeaes.
[IpyHIMI BIOXEHHBIX OTPE3KOB. [IpuHIUN CcXOAMMOCTH
(Teopema o mpenene MOANOCIEAOBATEIBHOCTH, CXOSIICHCS
MocleI0BaTeIbHOCTH, TeopeMa bonblano-Beepmtpacca o
CYLIECTBOBAHMM  CXOMSIICHCS  TOJIMOCIEI0BATEIILHOCTH
OTPaHUYEHHOM MOCIIE0BATEILHOCTH).

Heobxonumoe u JIOCTaTOYHOE yCIIOBHE
CYIIECTBOBAaHMS TIpeAesia YHCIOBOH MOCIEI0BATEIBHOCTH.
YcnoBue CynecTBOBaHMsI KOHEYHOTO Mpeaena s PyHKITHH.

ACHUMITOTHI.

HenpepbiBHOCTD.
JJleMeHTapHbIe
(pyHkuum.

HenpepbIBHOCTh (PyHKIIUH B TOUKE M HA MHOXKECTBE.
HenpepelBHOCTE  CyMMBI, IPOU3BENEHUS U  YacTHOIO
HenpepblBHBIX (QyHKuMH. Ilepexon k mpeneny moJ 3HAKOM
HenpepbiBHOW  (yHKIMHU.  HempepbIBHOCTH — CIIOKHOM
¢ynkiuu. OJHOCTOPOHHSST HEMPEPhIBHOCTh. TOYKM pa3pbiBa
(GYHKIMH, UX KITacCU(pHUKALIHSL.

CpoiicTBa (YHKIIMI, HENpPephIBHBIX Ha OTpE3KE.
Teopema 0 cCyliecTBOBaHMM M HENPEPHIBHOCTH OOpaTHOM
¢ynkuuu. IloHsTHe paBHOMEPHO HENPEPBHIBHOM (YyHKIMU.
PaBHOMEpHAs HENpPEpBIBHOCTE HENPEPBIBHOM Ha OTpPE3KE
GbyHKIMH.

CreneHHass (DyHKIMSI C HAaTypaJbHBIM I1OKa3aTeleM,
cBoiictBa. CremneHHas (QYHKIUS C IEIBIM OTPUIIATEIbHBIM
nokasareiaeM, cBoicrBa.  CyliecTBOBaHME  KOpHS €
HaTypajdbHBIM  Toka3areiaeM. CreneHHas  (QYHKUuUs ¢
panMoHaiIbHBIM MOKa3zareneM. OmpeneneHne M CBOWCTBA
CTENEHH C palMOHAJIBHBIM IOKa3areneM. OrmpeneneHue u
CYILLIECTBOBAaHHME CTETIEHHU C MPPALMOHAIBHBIM IOKa3aTeleM.
IlokazarenbHast ¢yHkIMs M ee cBoiictBa. CylecTBOBaHUE
norapudmoB. Jlorapudpmudeckas (yHKIUS U €€ CBOWCTBA.
CBs3p MeXIy JorapudMamMu ¢ pa3iMyHBIMH OCHOBaHMSIMHU.
CrenenHble (YyHKUMU C JEHCTBUTENbHBIM IIOKa3aTeseM.
HenpepbIBHOCTh  MOKa3aTeNbHOW, JiorapuMu4eckoil u
cTeneHHoN (QyHkuuid. TpuroHomerpuueckue u oOpaTHbIE
TPUTOHOMETpUUYECKHE (DYHKIMH, X CBOMCTBA.

IIpousBoaHas u
nupdepenumnal.

3amaun, NPUBOJAIIME K TMOHATHIO MPOU3BOJHOM.
Onpenenenne IIPOU3BOJHOMN GyHKIIMM B TOUYKE.
I'eomeTpuuecknii ¥ MEXaHUYECKUM CMBICI IIPOU3BOJIHOM.

JubdepennmpyeMocTs U HempephIiBHOCTH. [IpaBmiia
muddepentmpoBanus. JuddepeHuupoBanue CIoxHOW U
obpartHoi (yHKuMHU. [Ipon3BOHBIE OCHOBHBIX 3JI€MEHTapHBIX
dbyukumii. Jlorapudmuaeckoe nuddepennupoBanue.




Huddepennman. ['eomerpudeckas HUHTEpHpETALUs
muddepennmana. [TpaBuna nuddepeHIupoBaHms.
WHBapuaHTHOCTH bopmbl muddepeHnmana.
JuddepenurpoBanne GyHKIHMHA, 3aJaHHBIX MTApaMETPUIECKU
U B TMOJSPHBIX KOOpAMHATax. [IpOM3BOIHBIC BBICIIUX
HOPSIIKOB.

OcHoBHBIE TEOpeMBbI
nudPepeHnAILHOTO
HCYMCJIEHHS.

Teopembr @epma, Pomrs, Jlarpamxka u Komm
(reomerpuveckuii cmbica, cienactBus) Ilpaewia Jlomurans
packpeiTusi HeomnpeneiieHHocTed. dopmyna Teisiopa u ee
MPUMEHEHHE B TPHOIMIKEHHBIX BBIUMCICHHSIX.

[Ipu3Hakyu MOCTOSIHCTBA, BO3pACTaHWsS W YOBIBAaHUS
¢byHkiuu. MakcuMyM ¥ MUHUMYM GYyHKOUH. [Ipu3Haku
KCTPEMYMOB.  BBINTyKIOCTE ¥ BOTHYTOCTH  TpaduKOB
¢bynkiuu. Touku neperuda. OOmiee uccienoBanue GyHKIUR
U TocTpoeHue ux rpadukoB. HaxoxaeHue HamOONBIIETO U
HAUMEHBIIIET0 3HAYCHUH (QYHKITHH.

HeonpeneseHHbli
HHTerpaJ.

[lepBooOpaznass  QyHKOMS W HEOMPEICIICHHBIN
nHTerpasl. OCHOBHBIE CBOMCTBA HEOMPEICICHHOTO HHTETpaJa.
Tabnuua OCHOBHBIX HHTErpayioB. (OCHOBHBIE  METOJIbI
WHTETPUPOBAHUS: HHTETPHUPOBAHUE 3aMECHOW TICPEMEHHOM,
WHTETPUPOBAHUE T10 YACTSIM.

WurterpupoBanue paLMOHAIBHBIX byHKIHIA
(MHOTOUJIEH, TPOOHO-panoHaNbHast QYHKINS, TPaBUIbHAS U
HempaBWibHAs  panuoHanbHas  ApoOb).  Ilpocreiimme

palnoHangbHble JpoOM M UX HUHTEerpupoBaHue. Pasnoxenue
MPABUIBHON pPALMOHANBHOM JIpoOM Ha CyMMY MNpOCTEHIIUX.
[IpaBuiio UHTETpUPOBAHUS PALIMOHATILHON JPOOH.
WHTerpupoBaHue  NPOCTEHIIMX  HUPPALMOHAIBHBIX
¢ynkuuii. [logcranoBku Diinepa.
WHTerpupoBaHue HEKOTOPBIX TPUTOHOMETPUYECKHX
BBIPAKCHMUIA.

OmnpenesieHHbII
HHTerpas.

3amauy, NPUBOIAIIME K TOHATUIO OIPENEICHHOIO
uHTerpana (IIomanab KpUBOJIMHEMHON Tpameuuu, pabota
IepeMeHHON cuiibl). [IoHATHE OIpeeIeHHOrO NHTETpalla, Ero
F€OMETPUYECKHUM CMBICI.

Heo6xonumoe ycnoBue unterpupyemoct. Hikaue u
BepxHue cymmbl  JlapOy ~ OorpaHMYEHHON  (QYHKIIHMH.
Heo0xonuMoe M J0OCTaTOYHOE YCIOBHE HMHTETPUPYEMOCTH.
Knaccel  uHTerpupyeMbix  QyHKuui  (MHTETpHPYEMOCTh
HEeNpepbIBHOW (PYHKIUH, HHTEIPUPYEMOCTh OTpaHUYEHHOU
(GyHKIMM ¢  KOHEYHBIM  YHCIOM  TOYEK  pa3pbiBa,
UHTETPUPYEMOCTh ~ MOHOTOHHOM  (yHKIMM) OCHOBHBIE
CBOICTBA OMPEACICHHOTO UHTErpalia. Teopema 0 CpeIHEM.

Wuterpan kak  (QyHKIOUS  BEpXHEro  Ipejena.
CymiecTBOBaHHE  TEPBOOOpPA3HOM ISl  HENMPEpPHIBHON
¢yukuun. @opmyna HeroTona-JleitOnuma. MHTerpupoBanue
M0 YacTsIM B OINpPEIEICHHOM MHTErpajie.3aMeHa MepeMEeHHON
B OIpEIEICHHOM uHTerpaie. HHTerpupoBaHue 4ETHBIX,
HEYETHBIX U NEPUOANYECKUX (PYHKITHM.

[Tpubnuxennoe BBIUHCIIEHHE OIIPEEIIEHHOTO
uHTerpasia  (dbopmyna  TPSAMOYTOJIBHMKOB,  TpaIlCIHH,
CuMIiCOHA).




IHpunoxenus
onpeaeIeHHOr0
HHTerpaJa.

[Tnomane wiockux GuUryp B IEKapTOBBIX U MOJISPHBIX
KOOp/IMHATAX.

Brruuciienne obbema Tena ¢ 3aJaHHON IUIOIIAABIO
nonepevyHoro ceueHus. O6beM Tesa BpallleHus.

Brrunciienue JUTAHBI TJIaJKON KPUBOM.
Hubdepennman nouael ayru. KpuBu3HA IJIOCKOH KPHUBOM.
[Inomaae MOBEpXHOCTU BpaAIICHUSI.

duznueckue MIPUIIOKEHUS ONPENIETICHHOTO
HHTErpaja.

JAunddepennuanbuoe
HCYHUCIeHNe PYHKIIUN
HECKOJBKUX
nepeMeHHbIX.

Omnpenenenve (QYHKIUM HECKOJBKUX MEPEMEHHBIX.
[Ipenen pyHKIIMN HECKOIBKHUX MEPEMEHHBIX. HenmpephIBHOCTH
(GYHKIIMU HECKOJBKUX TIEPEMEHHBIX.

YacTHblE MPOU3BOAHBIE, UX TE€OMETPUUYECKHI CMBICI.
Huddepenuupyemocts  GyHKIUE  ABYX  HEPEMEHHBIX
(ompenenenue, HEOOXOJUMOE  YCIIOBUE,  JIOCTATOYHOE
ycnoBue). AuddepeHunpoBanue cioxHONH GyHKIUH.

Huddepennman GyHKIUNA HECKOJIBKHX MEPEMEHHBIX
(ompeneneHne, TEOMETPUYECKUN CMBICI, WHBapUaHTHAs
dopma muddepeHnmana mepBoro  MOpsSAKa, paBHIA
HaXO0XKJICHUS muddepennmana). Huddepennman B
MPUOVKCHHBIX BEIYHACIICHUSX.

VYpaBHEHHE KacaTelbHOW IUIOCKOCTH W HOPMaid K
MTOBEPXHOCTH.

HuddepenunpoBanue HesBHOW (yHKUMU. YacTHbIe
MpoM3BOJHBIE © JU(depeHIabl  BBICIIUX  ITOPSJIKOB.
®opmyna Teitnopa ans GyHKINUU ABYX NEPEMEHHBIX.

[Tpou3BonHas 1o HanpaBieHuO. [ pagneHT.

Onpenenenue MakcuMyma u MUHUMYMa.
Heo6xomumoe ycnoBue skctpemyma. JloctaTouHoe ycioBHE
IKCcTpeMyMa Jiisi GYHKIUHU ABYX MEePEMEHHBIX.

VYcenoBubIil skcTpemyMm. Haxoxnenne HanOonbIIero u
HaWMEHBIIIETO 3HAUCHUH.
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HHuTerpajibHoe
HCYHUCIeHHEe PYHKIIUH
HECKOJIbKHX
NnepeMeHHBIX.

3ajaud, TNPUBOASIIKME K  TOHATUIO  JIBOMHOIO
uHTerpana. OmnpeneneHue  ABOWHOTO — MHTErpaia, €ro
CBOMCTBA.

Beluncnenne  OBOMHOTO  HMHTErpajia  IOBTOPHBIM
VHTETPUPOBAHMEM. 3aME€Ha IEPEMEHHOM B  JIBOMHOM
uHTEerpaie. JIBOMHOM HHTErpall B IMOISPHBIX KOOPAUHATAX.

[Ipunoxenns  nBoiiHoro  uHTerpana. llonsTue
TPOMHOTO HWHTErpaja. 3aMeHa I[EPEMEHHBIX B TPOMHOM
WHTETpaJe.

TpoliHON  MHTErpasl B UUIUHAPUYECKUX U
chepuyeckux  KoopauHatax. [IpuiokeHHss  TPOHWHOTO
HHTErpaja.

3amaya o0 paboTe IUIOCKOTO  CHUJIOBOTO  IOJIA.
OmnpeneneHne, OCHOBHBIE  CBOMCTBA M BBIYHMCICHUE
KpPUBOJIMHEWHOr0 nHTErpana I poxa.

Kpuonuneiinpie unterpansl Il poma. CBsizb Mexny
KpuBOIMHEWHbIMU uHTerpasiamu [ u I poma. dopmyna
Pumana-I'puna. HezaBucuMOCTh KPUBOJIMHEMHOIO MHTErpalia
OT IIyTH UHTEIPUPOBAHUS.
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Pannl.

Uucnosot psig. OcHoBHble moHATHS. [Ipumepsi.
CgoiictBa cxondmmxcst psgoB. ['eomerpudeckuii  psj.
lapmonnueckuii psa. HeoOXoaumelid MpU3HAK CXOAMMOCTH
psaga. HeobGxoaumoe M JOCTATOYHOE YCIOBHUE CXOJIUMOCTH
psanos(kputepuii Komm).

[Ipu3Haku CXOIMMOCTU PSAJOB C IOJIOXKUTEIbHBIMHU
YJlecHaMU: TPU3HAK CcpaBHEHWs, Tnpu3Hak JlamamOepa,
pagukanbHbli  npu3Hak Komm, uWHTErpanapHbIl NOpU3HAK
Komm.

AOcomoTHasT U YCJIOBHasg CXOJIMMOCTb  DSIJIOB.
3nakouepenyrommuecs psabl. Teopema Jlelioauna. Teopemsl o
CXOASIIUXCS pAnax (mepecTaHOBKAa 4IEHOB aOCOJIIOTHO
cxojsuierocs psja, reopema Pumana).

[Tonstre (HyHKIMOHATBHONW TOCIEIOBATEIBLHOCTH U
(YHKIIMOHATBHOTO pAa.

[Tonstue crenenHoro psaa. Teopema AGens. Paguyc u
WHTEPBAJ CXOOUMOCTH. Te€OpemMbl O CTEHNEHHBIX pPAaax
(paBHOMEpHas CXOJIUMOCTb, WHTETPUPOBAHUE u
muddepeHnpoBaHue).
3agauya o pasnokeHHH (PYHKIUMU B CTeNeHHOM psa. Psn
Teitnopa. [locrarouHnoe ycioBue pazioKUMOCTH (HYHKUIUU B
pan Telnopa. Paznoxenue GyHKIMIA

sin x, cos X, €”, In(1+ x), (L+ X)“ B crenennoi ps.
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JudpdepenunanbHbIe
YPaBHEHHUHI.

3anaun, MIPUBOASIIIHE K MOHSATHUIO
g depeHIManbHOr0 ypaBHeHHs. OCHOBHBIE TIOHSATHS.

Juddepennunanbable  ypaBHEHHsS MEpBOro MOpsiaKa
kak none HanpasineHuil. 3agaya Komm. Teopema
CYLIECTBOBAHMSI M €AMHCTBEHHOCTH PEILEHUS YpaBHEHUS
nepBoro mnopsiaka. OCHOBHbIE METOABI HHTETPUPOBAHUS
muddepeHMaibHbBIX  YpaBHEHHH  MepBOro HopsIKa
(YpaBHEHHs C pa3AeSIOLIUMUCS MEPEMEHHBIMH, YpPaBHEHUS
OJTHOPOJHBIE OTHOCUTEIBHO IIEPEMEHHBIX, YPAaBHEHHUS B
NMOJIHBIX auddepeHmanax, JUHENWHbIE AU(depeHrnaIbHbIe
ypaBHeHus). Ocoboe  pemenue  auddepeHnarbHOro
ypaBHeHUus. YpaBHeHus Jlarpanxka u Kiepo.

Huddepennunanbaple ypaBHEHHS BBICHIUX MOPSIKOB.
OcHoBHbIE MOHSITUS u OTpeJieNIeHNS. Teopema
CYILLECTBOBaHM U €IMHCTBEHHOCTH peleHus
g depeHIMaTbHOrO YPaBHEHHS N -T'O MOPSIKA.

Huddeperunanbaple  ypaBHEHHs, JOMYCKAIOIIUe
MOHIKEHUE TIOpSAKa.

Jluneiinple auddepeHunanbHbIe ypaBHEHUS N -TO
nopsanka. Teopema CyIIECTBOBaHMS M €IWHCTBEHHOCTU
peuieHus. JInHEHHBIN onepaTtop U ero cBoicrsa. TeopeMsl 0
PELICHUSX JINHEHHOTO OAHOPOJHOTO YPAaBHEHHUS, CIIEICTBUE.

Jluneiinast 3aBucHMOCTh (YHKUUH, BpoHCkMaH wu
yCJIOBUE JIMHEWHOW  He3aBHUcUMOCTH  pemeHud  JIJIY.
Heo6xonumoe ycioBue JIHHEHHONH 3aBHCUMOCTH (DYHKIIHIA,
ciencTBue u3 Hero. TeopemMa O JMHEMHO HE3aBUCHUMBIX
pemenusix JIOJY. Teopema 00 obuieM perieHUd JUHEHHOTO




onHopoaHoro auddepeHmanbHoro ypasuenus. CiencTaue.

Jluneitnpie  opgHoOponaHbie JY ¢ MOCTOSHHBIMHU
KodpdunrenTamu (OmpeneneHue, OIpeaesieHHe YacTHOTO
pemieHusi, CTpyKTypa OOIIero  permeHus  JIMHEHHOTO

onHopojiHoro JIY BToporo nopsijika).
Heongnopoansie JIAY, cTpykTypa 00Imero pemeHus.

YactHoe  pemnieHHe  ypaBHEHHUS L[y]: f.0) + 1,(x) ,
cnencreue. Ilombop wacteeix  pemenuit  JIHAY ¢
MOCTOSTHHBIMH KO3()(UIIMEHTaMH U CO CIICIUAIBLHON MpaBon
yacTbio. MeTon BapHalM MPOU3BOJBHBIX TMOCTOSIHHBIX.
[Mpumenenne JI/IY k u3ydeHHro KojeOaTeNbHBIX SBICHUN
(cBOOOHBIC U BBIHYKICHHBIC KOJICOaHUsI, PE30HAHC. )

JIuneiinble CUCTEMBI TQepeHIaTbHbIX
YpaBHEHUH.
Huddepenumanpaple  ypaBHEHHST C  YaCTHBIMH

MIPOU3BOJIHBIMU: OCHOBHBIE MOHSATHUS U OINpEAeTeHHs. 3a1auu
Ha cocTaBieHne aAudQepeHnnanbHbIX YPaBHEHUH ¢ YaCTHBIMU
npou3BoaHbIMH.  CyIIeCTBOBaHHE U €IUHCTBEHHOCTH
pemrenus audGepeHINATBEHOTO  YPaBHEHUSI C  YaCTHBIMHU
MIPOU3BOJIHBIMU TIEPBOTO TOpPSAKA. 3alayu, MPUBOIALIUE K
Qg depeHraIbHBIM YpaBHCHUSM c YaCTHBIMU
MIPOU3BOIHBIMU BTOPOTO MOPSAKA.

DIUIUNTHYECKUH, rUNepOOoINIECKU 51
napaboivyecKuil THM. YpaBHEHHE KOJNEOAHUW CTPYHBI.
®opmyna amambepa. Meton Dypse. YpaBHeHue
TEIUIONPOBOAHOCTU (TOHATHE O 3aJaydax, HPUBOMALIMX K
3TOMY ypaBHEHHIO, U METOJIaX €0 PEIICHHS).

5.2 Pa3znennl TUCHUIIMHBI U MEKIUCHUIIVINHAPHBIE CBA3H C o0ecnneuyuBaeMbIMH

(mocJeAyOIIMMHU) JUCHUIIIMHAMUA

Ne HaumenoBanue Ne pa3nmenoB JaHHON AWCHUIIMHBI, HEOOXOAUMBIX JJIs1
n/n | odecneynBaeMbIX U3y4eHus odecrneunBaeMbix (MOCTETYIOIINX)
(mocseayommx) AUCHHILJIMH
AUCIHMILINH 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
1. | Anredpa u reomerpust | + | + | + | + +
2. | Teopus BeposiTHOCTEI + + +
U MaTeMaTHYeCcKas
CTATHCTUKAS
3 | MaremaTu4eckas
JIOTHKA U Teopusi
aJITOPUTMOB
4 | IuckperHast
MATEMATHKA
5 | Oomas u + + + + + + + |+ + |+
IKCMEePUMEHTAIbHAS
duszuka
6 | OcHOBBI + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+




TeOpeTHYeCKOM

(110763101
7 | UncjaeHHbIE METOIbI + + + + +
5.3. Pa3enbl AMCUMILINH U BUbI 3aHATHI
Ne HaumenoBanue pasjaena Jleku. | IIpakr.| JIa6. | B Tomu. B CP | Bcero
n/n AMCUHMILINHBI 3aH. 3aH. | uHrepaktuBd | C
. hop. (gac).
1. KommuiekcHble uncina u 1 - - - 10 11
JICHCTBHsI HAJl HUMH
2. | Matpuiibl ¥ OnpeIeTUTENN 1 - - - 10 11
3. | Cucrembl TMHEHHBIX YpaBHEHUH 1 - - - 10 11
4. | DneMeHThbl BEKTOPHOU anreopbl 1 1 - - 10 12
5. | AHaTuTHYECKas reOMETPHS Ha 1 1 - - 10 12
TJIOCKOCTH
6. | AHanuTHYECKas reOMETpHUsI B 1 1 - - 10 12
IPOCTPAHCTBE
7. | BekTopHbIE IPOCTPAHCTBA U - 1 - - 10 11
OCHOBHBIE alredpandecKue
CTPYKTYPbI
8. | MHuoxecTBa, cucrema - 1 - - 10 11
JeMCTBUTENbHBIX YUCE].
QyHKIUN.
9. | Ipenen. - 1 - - 10 11
10. | HempepsIBHOCTE. - 1 - - 10 11
DneMeHTapHble PYHKIIUH.
11. | IIpousBoaHas u nuddepeHua. - 1 - Pa6ora B 10 11
MaJIbIX
rpynnax — 1
q.
12. | OcHOBHBIE TEOPEMBI - 1 - Pa6ora B 10 11
Qg depeHInaIbHOro MaJIbIX
HCUYUCIICHUS. rpynnax — 1
q.
- | 3auer - - - - - -
13. | HeonpeneneHnHslii HHTErpaJl. - 1 - Pabora B 10 11
MaJIbIX
rpynmnax — 1
q.
14. | OnpeneneHHbI UHTETPAL. - 1 - Pabora B 10 11
MaJIbIX
rpynmnax — 1
q.
15. | IIpunoxeHus: onpeaeaeHHOro - 1 - Pa6ora B 10 11
UHTErpaa. MaJIbIX

rpymnmnax — 1
q.




16. | AuddepenunanpHoe - 1 - PaGora B 10 11
UCYHCIIEHUE (PYHKIINH MaJIbIX
HECKOJIbKUX MTEPEMEHHBIX. rpynmnax — 1
q.
17. | MuTerpanbHOE UCUNCIIEHHE - 1 - Pabora B 10 11
(GyHKIIUU HECKOJIBKHUX MATBIX
MIEPEMEHHBIX.
rpymmax — 1
q.

- | 3auer - - - - - -
18. | Pagerl - 1 - - 10 11
19. | Iuddepennmanpubie - 1 - Pabota B 14 15

ypaBHEHHUSL. MaJTbIX
rpynmnax — 1
q.
- | Ok3ameH - - - - - -
Bcero 6 16 - - 194 | 216

B ToM umcIiIe, MCNI0JIb30BaHHE HHTEPAKTUBHBIX (POPM, TEXHOJIOTHH | JIGKI] | TIPAKT - -

HTOIro 6 16 - nekn | mpakt | 194 216

6. JABOPATOPHBIN TPAKTUKYM
JlaGopaTOopHbIi MPaKTUKYM YUeOHBIM IJIAHOM HE MPESYCMOTpPEH.

7. HIPUMEPHAS TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)

KypcoBoii poekT (paboTa) yueOHbIM IJITAHOM HE IPETyCMOTPEH.

8. YAEBHO-METOJMYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JTUCIATITAHBI

a) ocnogHasn rumepamypa:

1. Amanms JI.A. COopHUK 3adad MO aHATUTHYECKOW TEOMETPUH U JIMHEHHOW anredpe

[Onextponnslii pecype]/ Ananus JLA., I'yceitn-3ane C.M., [IpinHuKoB M.A.— D1eKTpOH.
TEeKCTOBbIC JaHHBIe.— MockBa: Jloroc, 2005.— 376 c.— Pexum pgocryma:
http://www.iprbookshop.ru/9121.html .— 5BC «IPRbooks»

I'omoBko O.B. Breicmias marematuka. Yacte |. Marpunbl u onpenenutenu. CucteMbl
JUHEHHBIX ypaBHeHUIl. BekTopHas anrebpa M aHaNUTHYECKas TeoMeTpHs [DIEKTpOHHBIHI
pecypc]: yueonoe nocobue/ I'omosko O.B., Hamaea I'.H., CantanoBa E.B.— DnexTpoH.
TeKcTOBbIEe TaHHbIe.— KemepoBo: KeMepoBckas rocy1apcTBEHHAss MEAULIMHCKAs aKaJeMus,



http://www.iprbookshop.ru/9121.html

2006.— 56 c.— Pexum pgocrtyma: http://www.iprbookshop.ru/6111.html .— D3BC
«IPRbooks»

3. bamokeBnu D.JI. Anrebpa u Teopus uucen [DIEKTpOHHBIN pecypc]: yueOHoe mocobue/
bamrokesnu D.JI., AndepoBa 3.B., PomannukoB A.H.— DJeKTpOH. TEKCTOBBIE
nanuble.— MockBa: EBpasuiickuii OTKpbITBIH WHCTUTYT, 2011.— 278 Cc.— Pexum
nocrymna: http://www.iprbookshop.ru/10599.html .— DBC «IPRbooksyITucemennwiii, /]
T. KoHCIIeKT JEKIMH MO BBICIICH MaTeMaTuke B 2-X 4acTAx: Tpuamarh mecTh JEKIU:
[Tekct]: yuebnoe nmocodbue Y. 1 / JI. T. IlucemeHHsid. - 6-¢ usn. - M. : Alipuc-mpecc,
2018. - 288 c.

4. Iucvmennwrti, /[ T. KoHCHIEKT JIEKIMK MO BBICIIEH MaTEMaTUKE B 2-X yacTax: Tpuanarh
mecTh Jeknuit: [Tekcr]: yueoHoe mocodue Y. 2 / JI. T. [lucbmenHsrid. - 6-¢ uza. - M. :
Aiipuc-nipecc, 2018. - 256 c.

0) OonoiHumenvHan aumepamypa:

5. Epémun, A.M. DnemenTsl Teopun nois [TekcT]: MeTomudeckue pexomeHmanuu / A.M.
Epémun; buiickuii nea. roc. yu-T uM. B.M. Illykmmuna. - buiick: HULL BIII'Y um. B.M.
[Mykmmuna, 2003. — 37 c.

6. Epémun, A.M. Mexanundeckue U (U3UYECKUE TPUIIOKECHHUS JBOWHOTO M TPOWHOIO
uaTerpasioB [Tekcr]: merommueckue pexomenmanuu / A.M. Epémuu, M.O. CeicoeBa;
buiickuii nen. roc. yu-T uM. B.M. lllykmuna. - buiick: HUL[ BIII'Y um. B.M. lllykmuna,
2003. - 46 c.

7. Epémun, A.M. HecoOcTBeHHble MHTerpayibl [Tekct]: mMeToauyeckue peKoMeHmanuu /
AM. Epémun, P.C. BaoBun, 10.B. TonctoOpos; buiickuii men. roc. yu-t um. B.M.
[Hykmuna. - butick: PO BIIT'Y um. B.M. Ulykmmuna, 2003. — 53 c.

8. Epémun, A.M. nddepenmansHoe ucuucienne GpyHKuin ogHoi nepemeHHon [Tekcr]:
meroauueckue pekomeHgaumu / A.M. Epémun; buiickuii mea. roc. yH-T uMm. B.M.
[Myxkmmuna. - buiick: 'OY BIIO BIII'Y um. B.M. lllykmuna, 2007. — 44 c.

9. Epémun, A.M. OcHOBbl omepanMoHHOro wucuucieHust [Tekct]: MeToguueckue
pexomenaauuu / A.M. Epémun; buiickuii nex. roc. yH-T uM. B.M. Hlykmmna. — buiick:
I'OY BIIO «bIII'Y», 2009. — 42 c.

10. Epémun, A.M. OCHOBBI BapHallMOHHOTO WcUUCIeHHS [Tekcr]: MeToaudecKue

pexomenaauuu / A.M. Epémun; buiickuii nex. roc. yH-T uM. B.M. Hlykmmna. — buiick:
'OV BIIO «bIII'Y», 2009. — 50 c.

11. Marematuueckuit ananmu3. Yacte 1 [Tekcr] : ydeOHO-METOIUYECKHH KOMILIEKC
nucturiuHel / ABTopbi-coctaButenu: A.M. Epémun, E.K. Bop3zenko; buiickuii mea. roc.
yH-T uM. B. M. Illlykmmna. — buiick BIII'Y nm. B.M.lllykmuna, 2009. — 108 c.

12. Maremarnuecknii  aHamu3. Yacte 2 [TekcT]: y4eOHO-METOAMYECKHA KOMILIEKC
nucturiuael / ABTopbi-coctaButenu: E.K. bopzenko, A.M. Epémun; buiickuii nex. roc.
yH-T uM. B. M. Illlykmmna. — buiick BIII'Y nm. B.M.lllykmuna, 2009. — 101 c.

13. Epémun, A.M. CamocrosiTenbHas paboTa CTYACHTOB TI0 TeMe «MeToabl
noctpoerus rpadukoB ¢ynkuit» [Tekcr]: meroanueckue pekomengauuu / A.M.
Epémun, C.A. Pa3anos. — buiick: BIII'Y nmenn B.M. Illykmmuna, 2010. — 34 c.

8) npozpammnoe odecneuenue:

1.PaboTa Ha KOMIIbIOTEpaX B KOMIIBIOTEPHBIX KJIACCaX MPOBOJUTCS C MCIOJIb30BaHUEM
JMIIEH3UOHHBIX Bepcuil oneparronHoi cucremsr Windows XP.

2. Jlns paboTel B OMOIMOTEKE UCHONB3YETCS OOIIEBY30BCKOE JIMIIEH3MOHHOE
nporpamMmmHoe  obecnedeHue — «Mpbuc-64», B cocraBe KoToporo Bxomar APM
«Karanoruszarop», APM «Uuratens», APM «Aamunucrparop», APM «Kommiekratop», Web-


http://www.iprbookshop.ru/6111.html
http://www.iprbookshop.ru/10599.html

Upbuc (CZ39.50),

3. Jlist paboThI ¢ MHTEPAKTUBHOM JTOCKO# ucmosb3yercs [I0 Smart Board.

4. [TlpeseHTauu W TPOEKTHl BBIMOJHSIOTCS CTYAEHTAMH C  KCIOJIb30BAaHHEM
JMLEH3MOHHOTO IporpammHoro obecnieuenus Microsoft Office 2003 Prof.

5. Jnd KOMIIBPIOTEPHOIO KOHTPOJS M JUAarHOCTUKU CTYJIEHTOB HCHOJIBb3YIOTCS
nmuuen3uonnbie mporpammbl AYII (ILlaxTer): KOMIUIEKC « DIEKTPOHHBIE BEIOMOCTHY.

6. KommbroTepHble ceTM M NPOrpaMMbl 3alUILEHBbl JIMIEH3UOHHBIM MPOTPaMMHBIM
obecnieuennem Kaspersky Total Space Security Russian Edition.

Z) oaszvl OaHHblx, umj)opmauuonno-cnpaeounble U nOUCKoeble cucmemaosl:

INEeKTPOHHBIN KaTanor oubnuoreku By3a, DbC IBOOKS.RU ,ucnons3oBanue cetu Internet
B pPaMKaX CaMOCTOSTEIIBHON paOOTEHI.
DekTpoHHOE yueOHOe mocodue «Ananmutuueckas reometpusi»(fmf@bigpi.biysk.ru);
DNEeKTPOHHBIN yueOHUK «JIMHelHas anreOpa U aHATUTHYECKAsT TCOMETPUS
(http://gate.bigpi.biysk.ru:83/umkd2/course/)

1. 3n06una, C.B MaremaTuyeckuii aHaau3 B YIPaKHEHHSAX M 3amadax/3moomHa C.B.,

IMocunensckasg JI.H., M.: DUSMATIJIIAT, 2009, 360 c.
2. DnextpoHHO-OubMMoTeuHO# crcteme IPRbooks (www.iprbookshop.ru)

0) Ilepeuensv yueono-memoouuecko2o obecneyenusn 01 camocmoamenbHoll padoomaol
odyuarowuxca no oucyuniune:

Opranu3zanys caMoCTOSITENIbHOM pabOThI CTYIEHTOB B YUPEXK/IEHUHU BbICILIEr0 00pa30oBaHUs
[Texcr]: meronnyeckue pekomennanuu / Coct.E.b. Manysuna, E.O. Hopuna; Anraiickas
roc. Akagemus o0p-s um. B.M. lllykmmuna. — buiick: ®I'5OY BIIO «AT'AO», 2014 . — 84
C.

E) IJEKTPOHHBIC TMAAKTHYCCKUE MAaTEPUAJIDBI

1. Epémun A.M., PookukoB M.P. JJugpghepenyuanvuvie ypasnenus: snekmponnoe yuebnoe
nocooue. — buiick: ®I'BOY BIIO «AI'AO», 2014. Homep eocyoapcmeenHnotli pecucmpayuu
0321304601.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Jlexun JleKUMOHHBIE 3aHATHA

220 yueOHasi ayauTopusi,

96 TmMOCaZOYHBIX MECT; KOMIBIOTEp C BO3MOXKHOCTBHIO
MOJIKJIIOUYEHNS] K JIOKAJIbHOW CETH M BbIXojga B VIHTepHerT,
noctyna k OUWOC wuHCTHTYTA, MOHUTOp, MYJIbTUMENNA-
IpoeKTop; lakycTuyeckas cuCTeMa, OJKpaH Ha TpeHore, 6
MHKPO(OHOB, 2 MOACTaBKH NOA MHUKpOo(dOHBL. B kommuiekre:
Ka0enb NHUTaHWA, KaOelmu IS TOIKIIOYCHUS K KOMIBIOTEpY,
BUJICO- M 2y JTHOMCTOYHHKAM.

Ilepeyenb JAMLEH3UOHHOrO0 NPOrPAMMHOIO ofecnevyeHusl.
PexkBH3UTHI MOATBEPIKIAIONIET0 JOKYMEHTA

Microsoft Office (62552196 (Ne JluueH3uH B JIMYHOM
kabunere Microsoft); AwnrtuBupyc Kaspersky WorkSpace
Security (CyGuuiieHsnonssiii goroBop Ne875 ot 06.02.2020
JInuensus Ne 26FE-200221-084534-5-2964 (370));

CIIO 1o JWIEH3WOHHBIM COTJIAIICHHUSM B  CBOOOJHOM
pacnpoctpanenun, B oM uucie mo GNUGeneralPublicLicense
u aHayoram:2 ruc, 7-Zip, AdobelL.icense:
AdobeFlashPlayer; AdobeReader,

GoogleChrome;



http://gate.bigpi.biysk.ru:83/umkd2/course/
http://www.iprbookshop.ru/

214 yyebHas ayauTopus,
48 mOcamo4yHBIX MeCT, 24 y4YeOHBIX CTONa, CTOJI
IpernoaBatens, yaeOHas Jocka

HpaKTI/ILIGCKI/Ie 3aHATHUA

IpakTH4eckue 3aHATHSA

222 yyeOHas ayauTopus

16 mocago4HBIX MecCT; 8 y4eOHBIX CTOJIOB, CTOJ
mpernojasatens, yueOHas 10cka, 8 HOyTOYKOB TOCTYIIOM B
UHTEPHET.

IlepeyeHb JHIEH3MOHHOTO NPOrPAMMHOIrO ofecreyeHusl.
PexBU3HTHI MOATBEPKAAIONIET0 TOKYMEHTA

Microsoft Windows 10 Pro, Kountpakt Ne 19/6 — DA ot
18.11.2019, xon mpoaykra: 00330-80000-00000-AA448,
00330-80000-00000-AA000, 00330-80000-00000-AA714,
00330-80000-00000-AA834, 00330-80000-00000-AA442,
00330-80000-00000-AA646, 00330-80000-00000-AA063,
00330-80000-00000-AA513, 00330-80000-00000-AA922,
00330-80000-00000-AA366, 00330-80000-00000-AA058,
00330-80000-00000-AA822, 00330-80000-00000-AA597,
00330-80000-00000-AA422, 00330-80000-00000-AA971,
00330-80000-00000-AA338

Anrtusupyc Kacnepckoro Kaspersky Endpoint Security 11
Cy6muuen3nonsbIi forosop Ne§75 ot 06.02.2020 JInuen3us
Ne 26FE-200221-084534-5-2964 (370)

UltraOffice, LibreOffice 6.2.2, Lazarus 2.0.6, Adobe Reader
11, Adobe Flash Player, Google Chrome, Forefront TMG
Clien

rpyrIHOBLIe U MHAUBUAYAJIbHBIC
KOHCYJIbTAlluH, TCKYHII/If/'I KOHTPOJIb

133 y4yeOnas aynuropus

16 mocago4HBIX MeCT; 8 y4eOHBIX CTOJIOB, CTOJ
mpernojaBatess, yueOHas Jocka, 8 HOyTOYKOB ¢ JOCTYIIOM B
WHTEPHET.

IlepeyeHb JIMIIEH3HOHHOTO NPOrPAMMHOIrO ofecneyeHus.
PexkBH3UTHI MOATBEPIKIAIONIET0 JOKYMEHTA

Microsoft Windows XP Professional SP3

Microsoft Office Professional Plus 2010, Microsoft Windows
44039700, Microsoft Office 49379849 (Ne JTuiieH31u B JINYHOM
kabunete Microsoft)

Adobe Reader 11, Adobe Flash Player, Google Chrome,
Forefront TMG Client

Microsoft Windows 10 Home, Knacc VR: Koutpakt Ne 19/2 —
DA ot 18.11.2019, kon mpoaykra: 00327-30671-69211-
AAOEM, 00327-30671-69228-AA0EM, 00327-30671-69172-
AAOEM, 00327-30671-69218-AA0EM, 00327-30671-69229-
AAOEM, 00327-30671-69213-AA0EM, 00327-30671-69233-
AAOEM, 00327-30671-69197-AAOEM.

1O BuptyanbHas peanphocts Class VR, Kiace VR: Konrpakr
Ne 19/2 = DA ot 18.11.2019

Anrusupyc Kacnepckoro Kaspersky Endpoint Security 11
Cybmuuen3noHHbI goroBop Ne§75 ot 06.02.2020 JInuen3us
Ne 26FE-200221-084534-5-2964 (370)

LibreOffice 6.2.2., Lazarus 2.0.6, Adobe Reader 11. Adobe
Flash Player, Google Chrome, Forefront TMG Client

[TomerieHue 17151 CAaMOCTOSITENEHON PaObOTHI
CTYJICHTOB

333 YuranbHblii 3a1

30 mocago9YHBIX MeCT; 15 y4eOHBIX CTOJIOB

13 mocagounsix Mect i T1K.

Cranuonapusie [1K-13 ¢ BEIX00M B HHTEpHET, CKaHep -2,
Croucox IIO Ha obopynoBanum:Microsoft  WindowsXP,
Microsoft Office, AHTHUBHpYC Kacmepckoro,
AstraLinuxSpecialEdition, CIIC Koucynsraut ITmroc, Adobe
Reader 11, Open Oficce, Adobe Flash Player, Google Chrome,
INPUMEYAHUE:

B ayn 334 wuuransHoro 3ama Nel mpenocTaBuAroTcs K
UCIIONB30BAHUIO  MpErojaBaTesIMH M OOydYaromuMUcs
uHBanuaamMu 1 nunamu ¢ OB3 cnenuanu3upoBaHHbBIE CEPBHCHI
1 UH()OPMAIMOHHBIE PECypChl NPH IOMOINM HPOrPaMMHO-
anmnapaTHbIX KOMIIIEKCOB:

-THQII0-(IIenI-IIeepoB VictorReaderStreamc ynooHoM




CHCTEMOM HaBUTAIMH — 4 IIIT;

-APM c npoBoanbiMu rapauTypamu JabraUCVOICES50 Duoun
Windows- npuiokeHneM ajist IpeoOpa3oBaHus pevd B TEKCT
VOCO. Professional — 2 mr.;

-3JIEKTPOHHOTO BUC0-yBeanuuress Ruby — 1 wmr.;

-CKaHHUPYIOLIEro M YuTaroiiero ycrpoiicrea Eye-PalVision — 1
IIT.;

-CHELHMATM3UPOBAHHOTO IIPOrPAMMHOT0 00ECTICUCHHS
EasyConverterass co3nanust TU(PPOBBIX TOBOPSIIMX KHHT B
dbopmare DAIZY.

ITomemenue s HpOMG)KyTquoﬁ MpomexyTounas aTTecTauus
222 yyeOHas ayauToOpHs
arrecTanuu 16 mocago4HBIX MeCT; 8 y4eOHBIX CTOJIOB, CTOJ

HperoaBaTes, yaeOHas 10cka, 8 HOyTOyKOB JOCTYIIOM B
HUHTEpHET.

IlepeyeHs JHIEH3MOHHOTO NPOrPAMMHOIO OGecreYeHHsl.
PexBU3HTHI MOATBEPKIAIONIET0 TOKYMEHTA

Microsoft Windows 10 Pro, KorTtpakt Ne 19/6 — DA ot
18.11.2019, xox npoxyxkra: 00330-80000-00000-AA448,
00330-80000-00000-AA000, 00330-80000-00000-AAT714,
00330-80000-00000-AA834, 00330-80000-00000-AA442,
00330-80000-00000-AA646, 00330-80000-00000-AA063,
00330-80000-00000-AA513, 00330-80000-00000-AA922,
00330-80000-00000-AA366, 00330-80000-00000-AA058,
00330-80000-00000-AA822, 00330-80000-00000-AA597,
00330-80000-00000-AA422, 00330-80000-00000-AA971,
00330-80000-00000-AA338

AnTtuBupyc Kacnepckoro Kaspersky Endpoint Security 11
Cy6muuen3nonsbIi gorosop Ne§75 ot 06.02.2020 JInuen3us
Ne 26FE-200221-084534-5-2964 (370)

UltraOffice, LibreOffice 6.2.2, Lazarus 2.0.6, Adobe Reader
11, Adobe Flash Player, Google Chrome, Forefront TMG
Client

10. METOJUYECKHUE PEKOMEHIALIMY MO OPTAHU3ALIUY U3YUEHUS
JUCHUIINHBI

10.1 METOAMYECKHUE PEKOMEHJIAIIMA 11O OPTAHU3ALIAN U3YYEHUS
JUCHUIIVIMHBI U1 ITIPENTIOJABATEJIEN

VY4eOHbIM IJIaHOM Ha M3Y4YEeHHE TUCHMIUIMHBI «MaremaTtuka» oTBoauTCS 216 4acoB u
u3ydaercs Ha 1-m u 2-m kypceax (1, 2, 3, 4 — cemectpsr). [Ipu 5TOM 22 yaca y4eOHOTO BpeMeHH
UCTIONB3YyeTCsl Al aylIuTOpPHBIX 3aHATHH, 194 wyaca — Ha caMOCTOATENbHYIO paloTy.
[IpenycMoTpeHa omHa KOHTpOJbHas padora — B 3 cemectpe. B 4-M cemecTpe KOHTPOJIb
ocylILecTBIsieTCs B (hopMe K3aMeHa, BO 2-M, 3-M cemecTpax — B hopme 3aueta. Ha moaArotoBky
U caady sk3ameHa B cootBercTBUM ¢ ®I'OC BO u  yueOHBIM IJIAHOM HE BBIIENIAETCS
JIOTIOJTHUTEIBHBIX YacoB.

[IpenogaBaTento HEOOXOIUMO YUUTHIBaTh, YTO CHEHHU(PHUKA H3ydaeMOM TUCIHUILIMHBI
3aKJII0YAeTCs B €€ CHCTEMHOM 3HAYMMOCTH M 0O0IIenpodecCHOHAIBHON OpUEHTHPOBAHHOCTH.
JlanHast AMCUMIUIMHA peaju3yeT NPEeeMCTBEHHOCTh CO HIKOJBHBIM KypcOM MaTeMaTHKd U
o0ecrieuyrBaeT B By3€ H3Y4YEHHE TaKMX JUCUUIUIMH KaK MaTeMaTUYeCKUHd aHalu3 u
nuddepeHnraibHbIe YpaBHEHU, a0CTpaKTHAsS M KOMIBIOTEpHAs alreOpa, YUCICHHBIE METO/IbI.
[Tpu packpbITUu cofep KaHusl AUCLUUILUIMHBI CIEAYeT YIENATh 0co00e BHUMAHHE €€ METOAaM U
QITOPUTMaM, HUMEIOIUM MEXIUCUUIUIMHAPHOE 3HAY€HUE, a TaKKe IOHATUAM, HOCALINM
CHCTEMHBIN XapaKTep: MOJAEIb, CTPYKTYypa, aITOPUTM, Olepanus u T.4. B cuity sToro cneunguka
CaMOCTOSITENIbHOW paboOThl 3aKiioyaercs B OTPabOTKE ATUX METOAOJOIMYECKH BaXKHBIX




KaTeropuili Ha TEOPETUUECKOM U MPAKTHUECKOM ypOBHSX. VIHTepakTUBHBIE (OPMBI OpraHU3aLNUN
3aHSATUN TOMOTYT B JIOCTUXKEHUU LEIH.

B npouecce npenoaaBanys IUCHUILUIMHBI IPEAJIAraeTCs:

1) nOpu dYTEeHMH JIEKIMA 1O BCeM paszjeiaM MpOrpaMMbl  HJUTIOCTPHPOBATH
TEOPETUYECKUI MaTepuasl OOJBIIUM KOJIMYECTBOM IPHUMEPOB, YTO MO3BOJSET
YCUIUTh HArJAIHOCTh M3J0KEHUS M JIEMOHCTPUPOBATH CTYyACHTaM I[PUEMBbI
pELIEeHNs OCHOBHBIX TUIIOB 3a/1a4 U aJITOPUTMBI;

2)  HCMOJIb30BaTh MYJIbTUMEAMUHOE M MPE3CHTAIHOHHOE COITPOBOXKICHUE H3Y1aeMOT0
MaTepuaga A aKTHBH3AlMM Y4eOHOTO Tpolecca M SKOHOMHUHU ayAMTOPHOTO
BPEMEHU;

3)  Ha NPaKTHYECKHX 3aHATUSAX JIEMOHCTPUPOBATH CTYJICHTAM POJIb TCOPUH JIMHEHHOU
anredpsl B GOpMUPOBAHUU MOHSATHUS MOJICIH U aITOPUTMA.

basucHbIMM TOHATHSIMH Kypca MaTeMaTH4ecKoro aHanmm3a W auddepeHIuaibHbIe
YpaBHEHHUS SIBISIOTCS: (DYHKIWS, TIOCIEIOBATEIIEHOCTD, MIPEIey, HeIPEPHIBHOCT, TIPOU3BOIHAS,
muddepennman, neppooodpasHas, UHTerpal, psja, AuddepeHnrnaib-Hoe ypaBHEHUE.

OcHoBHBIMU  (opMamui  pabOTHI  SIBJISIFOTCSL  JICKIIUM, TPAKTHYECKHE 3aHATHS U
caMoCTOsTeNIbHAs paboTa CTYJICHTOB.

Tekymuii KOHTPOJIL B TEUCHHE CEMECTpa OCYIIECTBISIETCS ITOCPEICTBOM OICHKU
BBITOJIHEHUS ©)KECHE/ICIBHBIX JJOMAIIHUX Pa0O0T, 3alUT MHIUBUAYAILHBIX 33/IaHUH, a TAK:KE TIPU
MPOBEJICHUH AyAUTOPHBIX KOHTPOJIBHBIX PadoOT.

10.2 METOAUYECKHUE PEKOMEHJIAIIUU 11O OPTAHU3ALIMU U3YUYEHUA
JUCIHUIIVIMHBI UIA CTYAEHTOB

Kypc «Marematuka» BKJIOYaeT B ce0si ceMb Moayliel: «MHOXECTBO KOMILIEKCHBIX
yncen», «MaTpuubl U omnpeaenutTenn», «CHCTEMbl JHMHEWHBIX YpaBHEHUN» «JIEMEHTBI
BEKTOPHOW anreOpb», «AHAJIUTHYECKass TEOMETpUs Ha IJIOCKOCTH», «AHaTUTHYecKas
TeOMETpUsl B MPOCTPAHCTBE», «BEKTOpHBIE MPOCTPAHCTBA W OCHOBHBIE aireOpamyecKue
CTPYKTYpbI». Kaxk/1plif M3 MOyel 3aBepiaeTcsi TECTOM.

[Tpu n3ydeHnn QUCIUIUIMHBI CTYJACHTaM HEOOXOMMO BBHITIOIHUTH 1 KOHTPOJIBHYIO
paboty (Nel — B 3-M cemectpe) u 7 TecToB. (Ne 1, Ne2, No3 Ned — 1 cemectp; No5, No6,— 2
cemectp, No7 — 3 cemectp).

B 4-Mm cemecTpe npeaycMOTpeH — sk3aMeH. [l HOArOTOBKU K SK3aMEHY MpeAsiaraloTcs
MaTepHalbl, BKIFOYAIONINE TEOPETUIECKYIO M MPAKTHYECKYI0 YacTu. Bo 2-M, 3-M cemecTpax —
3a4eThl.

O6mas Tpynoemkocth — 6 3.e. : 1-it kypc — 3 3.e. (1+2); 2-ii kypc — 3 3.e. (1+2).

OrneHka 3HAHWM OCYIIECTBISECTCS C MPUMEHEHHEM OaJTbHO-PEUTHHTOBON CHCTEMBI.
JIro0oli BUJ KOHTPOJHPYIOIMIMX MEpOomnpusTuil oneHuBaetrcs mno 100-0amipHON IIKane, 3aTeM
NEePEBOJUTCS B OAJIbI B COOTBETCTBUHU C BECOBBIM KOA(PHUIIUEHTOM.

Or1ieHKa BBICTABIISETCS B COOTBETCTBUH C MIPUHSATOMN B By3€ IIKAJION MepeBoia:
Menee 60 0aoB — OIeHKa «2»

Ot 60 o 74 6annoB — oreHKa «3»

Ot 75 no 86 0awIoB — OIteHKa «4»

Ot 87 no 100 6amnoB — oreHKa «5» .

B mepBoM ceMecTpe CTYIEHT HOJDKEH 3HATh ONPEACICHUE MOAYJS JCUCTBUTEIBHOIO
Yuciaa M €ro CBOWCTBA, T'€OMETPUYECKHH CMbICI. Bmamers moHsATHEM (YHKIIMH, YHUCIOBOU
MOoCJICAOBATCIIBHOCTU, YMCTb HAXOJAUTH OGH&CTB OIMpCACICHUA W MHOXCCTBO 3HA4YCHUU
GbyHKIUHM, UcCleqoBaTh (YHKIMM HA YETHOCTh, HEUYETHOCTb, MEPUOJUYHOCTH MOHOTOHHOCTD,



orpaHu4eHHOCTb. CTYIEHT HE TOJBKO JOJ/DKEH BBIYUCIATH Ipelelbl, HO U yMETh
WUTIOCTPUPOBATh CBOWCTBA (QYHKIMHA Ha Tpaduyeckux MpuUMepax, 3HAThb ONPEACICHUs
HENPEPbIBHOCTH U YMETh UCCIIE0BAaTh (PYHKILHUIO HAa Pa3phIB.

Taxke CTyneHT MJODKEH BIaleTh TEXHUKOW auddepeHuupoBaHHss U METOJaMHU
UHTETPUPOBAHMs, IIOHUMAaTh M UCHOJb30BaTh B PELUICHUHM 337ad T€OMETPUYECKUH U
MEXaHHUYECKUH CMBICT TMPOU3BOJHON, YMETh NPUMEHSATHh IPOM3BOJIHYIO MpPU HCCIECIOBAHUU
(byHKUIMHU, paboTas ¢ AHAIUTUYECKUM U IpaUyecKUM 3aJaHUEM IPOU3BOJHOM.

Bo BTOpOM cemecTpe CTyIeHT JOKEH YMETh COCTaBIATh MHTErpalbHble CyMMBI JlapOy
JUI  OIPENEIEHHOr0 HWHTErpaia, BBIYMCIATH MHTerpal mno ¢opmyie Herorona-JleliOHuna,
UCTIOJIb30BaTh NMPH BBIYUCICHUH OIPENEJICHHOTO HHTErpajia €ro reéOMETPUYECKH CMBICT U
CBOWCTBA, IPUMEHATh OCHOBHBIE METOAbl HMHTEIPUPOBAHMS, IPUMEHSTH ONpPEAEICHHBINA
UHTETpal JUIs pemieHuss (PU3MUeCKuX W TEOMETPHUYECKUX 3aJad, YMETh HAaXOJUTh 00JacTb
ornpeneneHuss QyHKIMY HECKOJIIBKMX NEPEMEHHbIX, HAXOAUTh YaCTHbIE NTPOU3BOJHBIE, YAaCTHBIE
muddepeHransl  JIOOBIX  TMOPSAIKOB  (PYHKIMH HECKOJBKHX TEPEMEHHBIX, IPOU3BOIHBIC
CJIOKHBIX (DYHKIMM, HaXOAUTh 3KCTPEMyM, HauOoOjblllee M HAaUMEHblee 3HaueHue (QYHKIUU
HECKOJIbKMX TMEPEeMEHHBIX. TakKe CTYyIEHT IOJKEH YMETh BBIYHMCISTH KpPAaTHBIE HHTETPAJIBL,
yCTaHaBJIMBATh CBSI3U MEXIY Pa3HOT0 pojia MHTerpajamMu. B TpeTbeM ceMecTpe CTyAEHT JA0JIKEeH
COCTABIIATH IIOCIIEIOBATEILHOCTh YAaCTHYHBIX CYMM psijia, TE€OMETPHYECKUH ps HaXOIHUTh
CYMMYy psJa, HCCIEelOBaTh Dbl Ha CXOJUMOCTb, AOCOJIIOTHYIO M YCIOBHYIK CXOIMMOCTb,
HAXOJUTh Painyc M O0JIACTh CXOAMMOCTH CTENEHHOTO psijia, pa3iaratb (yHKIHUU B CTETICHHBIC
psizibl, IPUMEHATh CTEIEHHBIEC PsI/Ibl IPU BBIUMCICHUM MPEIECIIOB U ONPEAEICHHBIX UHTEIPaloB.
Taxoke TOMHKEH YMETh pelIaTh pa3jinyHble TUIBI Au(QepeHInanbHbIX YpaBHEHUH (YpaBHEHUE B
noiHblX AuddepeHnnanax, ypaBHEHHE C pa3JeNAOUIMMU MEPEMEHHBIMU, OJHOPOJHOE
muddepeHaIbHoe  ypaBHeHHEe, JHHEHHOe mudQepeHnaIbHoe ypaBHEHHE W ypaBHEHUE
bepnymu, JIOAY u JIHAY 2 — ro nopsiaka).

11. OHEHOYHBIE CPEACTBA J1JIsd TEKYIIEI'O KOHTPOJIA "1
MPOMEXYTOYHOM ATTECTAILIUA

®DoH/T OLICHOYHBIX CPEACTB pa3paboTaH JJIsl MPOBEACHUS MPOMEKYTOUHONU aTTECTAIUH
oOyJaromuxcs mo JuciuminHe « MaTemaTukay U BXOJUT B COCTaB OCHOBHOW 00pa3oBaTeIbHOU
mporpamMmbl 10 HampasiaeHuio mnoarotoBku: 44.03.04 «IIpodeccuonanbHoe o00yuyeHue (Mo
orpacisam)» (mpodpunp «UHDopmaTuka, BBMUCIUTENbHAS TEXHUKA, HWH(DOpPMAIIMOHHBIE
TEXHOJOTMM W LUQPOBBIE TEXHOJOTHMW») (kBanudukauus «bakanaBp»), peanuzyemMol mpu
MOJTOTOBKE 00yYaroImuXxcs B ¢eepalbHOM TOCYIapCTBEHHOM OIOKETHOM 00pa3oBaTeIbHOM
YUpPEXKJIEHUU  BbICHIEr0  oOpa3oBaHMs  «ANTalCKUH  TOCyJapCTBEHHBIM  T'yMaHUTapHO-
nenaroruyeckuii - ynusepcurer umeHd B.M. lllykmmua». @OOHA  OUEHOYHBIX CPEICTB
npeaHa3HayeH ISl MPOBEPKU CPOPMUPOBAHHOCTH KOMIIETEHIIMN, 3asBJICHHBIX B IMPOTpaMMe
TUCIUIUIMHBL ~ «MareMaTtuka» B~ COOTBETCTBUM C  y4eOHbIM  Tuianom — 44.03.04
«IIpodeccuonanbHoe odydenue (o otrpacisam)» (npodunb «MHbopmaTrka, BEIYMCIUTENbHAS
TEXHHKA, HWHPOPMAIIMOHHbIE TEXHOJOTUU U IUQPPOBBIE TEXHOJIOTHUNY) (KBaMU(pUKAINS
«bakanaBpy).

IlepeyeHb KOMIIETEHIMII ¢ YKA3aHMEM ITANOB UX (POPMHPOBAHUSA B IPoLEcCe 0CBOCHUS
o0pa3oBaTe/IbHON NPOrpaMMbl

— CnocobeH pa3BuBaTh MPOGECCHOHATBFHO BaXKHBIE M 3HAYMMBIC KA4eCTBA JIMYHOCTH
Oyaymux pabounx, CIIyKallluX U CIeHuaancToB cpeanero 3eena (I1K-2).



Kommeren Nuaukaropsl O1LEeHOYHbBIE
II1H, cpencTBa
STallbl

3namo: [IpakTuko-

e [IK-2.1: OcHOBBI METOAMKH TNpenojaBaHMsi, OCHOBHbIC | OPHCHTHPOBAHHO
MPUHIUIIBL JIEATEIbHOCTHOTO TMOJIX0/1a, BUIbI U MPHUEMBI | € 3aJaHHE:!
COBPEMEHHBIX IEJarOrMYecKuX TEXHOJOTH B 00JIacTH | KOJUIOKBHYM,
unpopmaruku (3.1); KOHTPOJIbHAS

e [IK-2.2: PaGouyro mporpaMmy ¥ MeTOAMKy oOyueHus 1o | padora,
unpopmaruke (3.2). WUTOTOBBIN TECT
Ymems:

e [IK-2.3: [lnanupoBaTh W NPOBOAUTH Y4EOHBIC 3aHATHUS

[1K-2 no undopmaruke (Y.1);

2 sTan o JIK-2.4: Hcnonb3oBarts METOIbI u CcpeacTBa
MeAarorn4yeckoro MOHUTOPHUHTA, TO3BOJISIOIINE OLICHUTD
CTerneHb  CPOPMUPOBAHHOCTH y  JCTeH  KayecTB,
HEOOXOUMBIX ISl JAJbHEUIIero oOy4eHHs] U Pa3BUTHUS
1o uadopmaruke (v.2).

Bnaoemo:

o [JIK-2.5: ®opmamu u MeTOAaMU OOYYECHHsSI, B TOM YHCIIE
BBIXO/ISIIMMU 32 PaMKH YYEOHBIX 3aHATHUM: MPOCKTHAS
JESITENIbHOCTb, nabopaTopHbIe AKCIIEPUMEHTHI,
npakTuyeckue 3ausatus u T.11. (B.1).

Komnemenyus I1K-2 c ykazanuem smana popmuposanus 6 npoyecce 0ce0eHus
00pazoeamenvHoil NPOPAMMbBL

Komnerennust IIK-2 (cnocoOHOCT NPOEKTUPOBATH U PEATU30BBIBaTH MPOTpamMmy
OCHOBHOT'O M CpeaHero ofmiero oOpa3oBaHUS MO MpeaMery) (opMupyeTrcs Ha BTOpOM 3Tare
(dbopMUpOBaHNS KOMITETEHITHH.

Komnerennust I1K-2 ¢opmupoBanack B mpolecce H3yd4eHUs JaHHOM TUCHMIUIMHBI U
IPOJODKUT (POPMHUPOBATHCS Ha CIEAYIOMIMX Kypcax B IMPOLECCe U3YYEHUs JPYTHX y4eOHBIX
JUCLUIUIMH, TPOXOKICHHS MPAaKTUK M HMTOTOBOM TOCYJapCTBEHHOH arrectauuu (3ammra
BBIMMYCKHON KBaJTM(UKALMOHHON pabOThI).

TumoBoe KOHTPOJBbHOE 33aJaHME IS OLEHKH C(HOPMHUPOBAHHOCTU JaHHOW KOMIIETEHIIUU
HAIpaBJIEHO Ha JEMOHCTPAlMI0 TOTOBHOCTH MPOEKTUPOBATH U PEATU30OBBIBATH IMPOTPAMMY
OCHOBHOTO ¥ CPEIHEro 0011ero oopa3oBaHus O IPEAMETY .

1. Tunosoe konmponvroe 3a0anue na smane gopmuposanus [1K-2:

11.1 Bonnpochl K KOJUIOKBUYMY (THIIOBOE KOHTPOJIbHOE 3aJaHUE HA dTale
¢popmupoBanust komnerennuu [K-2).

2 cemecTp

Bonpochl K KOJJIOKBHYMY-1

1. MmnoxectBa. Onepanuu HaJl MHOKECTBAMHU.



MmuoxectBa N, Z, Q.

HppauroHanbHOCTh J2.

MHO0eCcTBO NJEHCTBUTECILHBIX YHCEN, €T0 CBOMCTBA.

AOcomoTHas BelnMunHa (MOAYJb) IHCTBUTENBLHOrO yncia. CBOWCTBAa MOTYJIA.

N300paxeHne JEMCTBUTENBHBIX YHCEN HA YUCIOBOM mpsmMoil. Pacmmpennas
YHCIIOBas MpsMasl.

7. IlpomexyTKu.

8. Oxkpecrtnoctu. [IpenenpHas Touka.

9. T'panu yncnoBbix MHOXecTB. Tounsie rpanu. [Ipumepsr.

10. OcHOBHBIC MOHATHS, CBSI3aHHBIC C (QYHKIIMCH.

11. Cnoco06s1 3ananust QyHKINU.

12. Tlonstus obpaTHOM PyHKIMU. [IprMepsl.

13. Tloustue cnoxuoi pyHkun. [Ipumepsr.

14. MOHOTOHHOCTH, OTpaHUYEHHOCTh PyHKIMHU. [IprMephI.

15. YerHoctb, HeueTHOCTH (hyHKIMH. CBoO¥icTBa. [IpuMepsI.

16. Ilepumoguunocts GpyHkiuu. [Ipumepsi.

17. Yucnoas nocnenoBaTebHOCTh. CIOCOOBI 3aaHUS.

18. YwucnoBas nmocienoBaTenbHOCTb. BUIbI TOCIIEI0BATEILHOCTEH.

19. Ilpenen 4nCIOBOM MOCIEIOBATEIBHOCTH. | €OMETPUIECKHIA CMBICIL.

20. CoiicTBa npeaenoB MOCIe10BaTEILHOCTEH.

ok w

Bonpochl K KOJJIOKBUYMY 2

Yucio e.

[Tpenen @pynkuuu B Touke. ['eomeTpruyeckuii cMbIC Npeaena.
Teopema 0 €eIMHCTBEHHOCTH INpeAea.

CBoiicTBa IIpeIeToB.

beckoHeYHO MaJible BEIMYUHBL, UX CBOMCTBA.

Teopema o cBsizu QyHKIMH, Ipeaesna U OECKOHEYHO MaJoH.
beckoneuHo GosblIMe, UX CBSI3b C OECKOHEYHO MaJIbIMHU.
CpaBHeHue 0€CKOHEYHO MaJlbIX, 9KBUBAJICHTHbIE OECKOHEYHO MaJIbI€.
ITepBslii 3aMevaTenbHbli npeaen. CIeacTBUS U3 HETO.

0. Tlpenen pyHkmy Ha OECKOHEYHOCTH.

1. OaHOCTOpPOHHME MPEEBI.

12. Bropoii 3amevarensHbIi ipenen. CieacTBus.

13. Pa3znuuHble onpeaeneHns HEMPEPbIBHOCTH B TOUKE.

14. OpHOCTOPOHHSS HEPEPHIBHOCTb.

15. Touxkwu pa3psiBa 1 ux kinaccupukanus. [Ipumeps.

16. Apudmernueckue cBOCTBa HEPEPHIBHBIX ()yHKIIHHA.

17. HenpepsIBHOCTb Ha oTpe3ke. 1-s1 TeopeMsl bonbrano — Korm.
18. Meron uaTepBainoB. [Ipumepsr.

19. HenpepsIBHOCTb Ha OTpe3ke. 2-s1 TeopeMbl bonbrano — Korm.
20. HempepwiBHOCTP Ha oOTpe3ke. l-1 wm 2-1 Teopembl Beiiepmrpacca, wux
TFE€OMETPUUECKUN CMBICII.

RROooo~NoOR~wNE

3 cemect

Bonpochl K KOJJIOKBUYMY-1

1. OcHoBHBIE pa60qu IIOHATHUA, OTHOCAIIUECCA K MHOXKECTBA TOUCK n-MepHOFO
EBKIMI0BOTO MpOCTpaHCTBA.



2. ®ynHkuus N-nepeMeHHbIX. ['eoMeTpruyeckoe UCTONKOBaHNE (YHKIIUHU IBYX
nepeMeHHbIX. JINHUM ypoBHEH 11 GYyHKINHU ABYX NEPEMEHHBIX.

3. TlocnenoBaTenbHOCTh TOUEK Ha MIOCKOCTH. [IpeaenpHas Touka (mpesen) Takoi
IIOCJIEI0BATEIBbHOCTH. I IpMHIIMT BIOKEHHBIX NIPSMOYTOJIBHUKOB. TeopeMa boibnano-
BeiiepmTpacca.

4. Tlpenen pynkuu Z = f (X; y)B Touke. OCHOBHBIEC TEOPEMBI O TIPEAeIax.

HenpepbIBHOCTB.

5. YacTHble Mpou3BOAHbBIE (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX. | eoMeTprudeckoe
MCTOJIKOBAHUE YaCTHBIX MPOU3BOAHBIX (DYHKIINU ABYX MEPEMEHHBIX.

6. Hduddepenuupyemas GpyHKIUSA 1ByX IepeMeHHbIX. HenmpepsIBHOCT
muddepennmpyemoit pynknuu. [onaeii qudepennnan GyHKIHUH, €ro CBI3b C
YaCTHBIMU TPOU3BOJHBIMH.

7. Jlocrarounoe ycnoBue qudhepeHIpyeMOCTH QYHKITHH.

8. YacTHbIe MPOM3BOAHBIE CIOKHON (PYHKITHH.

9. Huddepennuan cnoxuoi pynxkuuu. MupapuanTHas Gpopma 3amnucu
nuddepeHnmana.

10. KacarenpHas mIIOCKOCTb K MMOBepXHOCTH. ['eomeTpuyeckuit cmbica quddepenimana
(YHKIIUY IBYX ITIEPEMCHHBIX.

11. YactHble mpou3BOAHBIE BHICHIMX TOPAIKOB. TeopeMa 0 paBEeHCTBE CMEIIaHHBIX
YaCTHBIX TPOU3BOIHBIX.

12. JInddepeHnmanbl BRICIIUX MOPSIKOB.

13. IIpousBoaHas GyHKIMU MO TH0OOMY HanpaBieHuto. ['pagueHT ckansapHon GyHKIUN
U €T0 XapaKTepUCTHKA.

14. ®opwmyna Teitnopa ania GpyHKIUN ABYX EPEMEHHBIX.

15. HesBuble ¢pynknun. Teopema o CylecTBOBaHUU U €IMHCTBEHHOCTH HESIBHOM
(GYHKIIUU IBYX IEPEMEHHBIX.

16. Dkcrpemym yHKIUHM IBYX epeMeHHBIX. HeoOXxoanMoe ycioBre sKCTpeMyMa
¢yHkuuu. JlocraTogHoe ycioBue sKcTpeMyMa GYHKIMU ABYX EPEMEHHBIX.

17. YcnoHbIl 3KCTpeMyM (QYHKIIMHM HECKOJIBKUX NepeMeHHbIX. HeoOxoaumoe ycnoBue
YCIIOBHOI'O 3KCTpeMyMa. Meron MHOxuTenen Jlarpanxka.

Bonpocs! K K0110KBHYMY-2
1. HeomnpeneneHHblil uHTErpajl: TNOHATHE HEONPEIEICHHOIO HHTErpana,
CBOWCTBAa HEOIPEJICJIECHHOTO0 HMHTErpaia; Ta0JMla OCHOBHBIX HEOIpeeIEHHBIX
MHTETPAIOB.
2. OcCHOBHBIE  METOABl  HMHTETPUPOBAHMA:  METOJ  HEMOCPEICTBEHHOTO
WHTETPUPOBAHMS; METOJ WHTETPUPOBAHUSA ITOJICTAaHOBKOM; METOH
MHTETPUPOBAHHUS 110 YACTSIM.
3. HWuTerpupoBanue paroHAIBHBIX, TPUTOHOMETPHYECKUX W UPPAITHOHATEHBIX
(bYHKIMHA.
4. OnmnpeneneHHbli  WHTErpajl  Kak  Opelenl  HUHTErpajlbHOW  CYMMBI.
I'eomerpuueckuil ¥ GU3NIECKUNA CMBICIT OTNIPEIEIIEHHOTO HHTETpaa.

Bonpocs! K KOJ1I10KBHYMY-3
1. ®opmyna Heiorona-Jleitbnuna. OCHOBHbIE CBOHCTBAa ONpPEIEICHHOIO
MHTETpaa.
2. Bruncrnenue ompeneneHHOro0 WHTErpalia: WHTETPHPOBAHUE IOJICTAHOBKOIA,
MHTErPUPOBAHUE TI0 YaCTSM.
3. T'eomerpuueckue u puzndeckre NPUIOKEHNS ONPEEIEHHOIO HHTErpaa.
4. Hecob6ctennsie unterpaist | u Il pona.




18.
19.
20.

21.

22.
23.
24,
25.

26.
27.

28.
29.
30.
31.
32.
33.
34.

35.
36.
37.

38.
39.
40.
41.
42.
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4 cemecTp

Bonpochl K KOJLJIOKBUYMY-1

OcHOBHBIE IOHATHS, OTHOCSIIIIUECS K YUCIIOBBIM PSIaM.

Kputepnii cXoquMOCTH YUCIOBOIO Psiza.

HeobOxonumoe ycinoBHe CXOAMMOCTH YMCIOBOrO psjaa. l'apMoHMYecKHM psiag U ero
pPacxoIuMOCTb.

Psanpl ¢ HeorpumarensHbiMH wieHaMu. HeoOxoaumoe M J1O0CTaTOYHOE YCIIOBUE
CXOAMMOCTH PSAIOB C HEOTPULIATEIbHBIMU YJICHAMM.

[TpuHIMI cpaBHEHMS PAJOB C HEOTPULATEIBHBIMU YWIEHAMHU.

[Tpu3Haky CXOAMMOCTH 3HAKOIOJIOKUTEIBHBIX PSAIOB.

3unakouepenyromuecs psaabl. [lpuznak Jleltonumna.

AOGCONIOTHO cXoAsIecs M YCIOBHO cxozsmuecs psapl. CXoauMocTb aOCOIOTHO
CXOZSAIIErocs psaa.

3ameuaHus K olepanusaM Hall YUCIOBBIMU PSIIAMHU.

OCHOBHBIC TIOHATUS OTHOCAIIMECS K (PYHKIMOHAIBHBIM IIOCIEIOBATEIBHOCTSIM H
(YHKLIHMOHATIBHBIM PSAAAM.

CXoMMOCTb U paBHOMEpPHAs! CXOJIMMOCTD I10CJIEJOBATEILHOCTEN U PSAJIOB.

[Tpusnak BeliepimTpacca paBHOMEpHON CXOAUMOCTH (DYHKIIMOHAIBHOIO pAAA.
[TouneHHast UHTErPUPYEMOCTh PAaBHOMEPHO CXOJSALIET0Cs PYHKIIMOHAIBHOIO Psijia.
[Tounennas quddepeHpyeMocts GyHKIMOHAIBHOIO psa.

Crenennsle psabl. Teopema Abens.

Paguyc cxoaumocTy 1 MHTEpBaJl CXOJUMOCTH CTETIEHHOT'O Psla.

Haxoxnenne pagnyca CXOOUMOCTH CTEIIEHHOTO Psiia B YaCTHBIX CIy4asX ¢ MOMOUIBIO
npusHakoB Jlanam6epa u Kommn.

PaBHOMEpHAsI CXOAMMOCTB CTENIEHHOTO PAJIA.

[TowreHHast HHTETPUPYEMOCTH M MOUICHHas AU (HEepPEeHIUPYEMOCTb CTETIIEHHOTO psijia.
Psin Teitnopa (Maknopena) st ¢dyukuun f(X). Teopema o pasnoxumoctd GyHKIHU B

panx Makiiopena.

PaznoxeHne B CTENEHHOH Pl HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKINH.
Tpuronomerpuueckuii paa. 3agada pa3nokeHust PyHKIUNA B TPUTOHOMETPUUYECKUHN PSII.
Koadduuments! u psag @ypbe A1 GyHKLINH.

Psinbt @ypbe 11 YETHBIX U HEYETHBIX (QYHKIUH.

Psn ®@ypre ¢ nepuogom 27.

Bonpochl K KOJJIOKBUYMY-2

OCHOBHBIE TIOHSTHSI, CBA3aHHBIE C OOBIKHOBEHHBIMU TN () (hepeHITHATEHBIMU
YPaBHEHUSIMHU.

Huddepennunanbabie ypaBHeHus 1-ro nopsaaka. 3agada Komm.
Juddepennunanbable ypaBHEHHS € pa3AeISIONIMMUCS TIEPEMEHHBIMU.
JuddepennnanbHble ypaBHEHUS, OJHOPOIHbIE OTHOCUTEIBHO EPEMEHHBIX.
JIuneitnsle nuddepeHmanbable ypaBHeHus 1-ro nopsaaka. Mero Bapuanuu
MIPOU3BOJIBHOM MMOCTOSTHHOM.

YpasHeHue bepHymin.

VYpaBHeHus B moJHbIX quddepeHnnanax.

Huddepennunanbubie ypaBHeHHS 2-T0 opsiaka. 3agaya Ko,

Jluneiinbie nuddepeHanbHbIC YpaBHEHUS BTOPOTO MOPsIKAa (OCHOBHBIC ITOHSTHSA).

. JIuneitnbie onHopoHbIE MU hepeHInanbHbIe ypaBHEeHUs 2-ro nopsika. CBoiicTBa

pELICHHUIA.



11. Teopema o CTpyKType 0OIIEro pereHus JUHSHHOTO OJHOPOIHOTO JU( depeHITnaTFHOTO
ypaBHEHUS.

12. Jluneitapie omHOpOoIHBIC MU HepeHIInaIbHBIC YPABHEHHUS C IIOCTOSTHHBIMU
KO3 PHUIHEHTAMH.

13. Teopema o cTpyKType OOIIEro pemeH s THHSWHOTO HEOJHOPOAHOTO TU(). YpaBHEHHUS.

14. TlonGop YacTHOTO pPElICHUs JMHEHHOTO HEOJHOPOIHOTO MU depeHITnaIbHbIC
YpaBHEHHUsI C IOCTOSIHHBIMU KO3 QUITMCHTAMH.

15. CBobGoaHbIE KOJIEOAHUS.

16. BeinyxaeHHbIE KOJIeOaHuUS.

17. Cuctemsl nuddepeHaabHbIX YPaBHEHUN C TOCTOSHHBIMHU KO3 UIIMEHTaMH.

18. OcHOBHBIE TIOHSTHSI, CBA3aHHBIC C TUPPEPEHIMATHLHBIMI YPABHEHUSIMH B YaCTHBIX
MIPOU3BOTHBIX.

19. YpaBHeHHs MaTeMaTHYECKON (U3HKH.

Kputepun onenkn komnerenuuu [1K-2 B pamkax THIIOBOro0 KOHTPOJIbHOIO 3a/1aHUSL:

OreHka OCyHIeCTBISETCS MO CIEAYIOIINM KPUTEPUSIM:
1. crenens BoinonHeHus 3aganus (0 - 40 6amios);
2. xoppekTtHocTh perierus (0 - 40 6amios);
3. panMoHAIBHOCTH UCTIOIB30BAHUS MPOTPaMMHBIX KOHCTpYKIWHi (0 - 20 6ayios).

Tunosoe 3aganue oueHuBaercs no 100-6annpHOM mIKane, KOTOpas MEPEBOJUTCS B MATU
OaTbHYIO IIKaTy B COOTBETCTBUHM C JECHWCTBYIOIIMM Ha TeKyummid MomeHT [lonmoxkenuem o
PEUTHHTOBOM CHUCTEME TEKYIIero KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTeCTaIlHH
CTYJEHTOB:

- OIIEHKa «5» BBICTABISIETCS B Cllydae, €CIM CTYICHT BBINOJMHWI KadecTBeHHO 87-100 %
TUIIOBOT'O 33/1aHUS;

- OLICHKA «4» BBICTABIISIETCA B CIIy4ae, €CJIM CTYAEHT BBIIOJIHII KaueCTBEHHO 75—86 % THUIOBOTO
3aJJaHMs;

- OIIEHKA «3) BBICTABIISIETCA B CIIy4ae, €CJIM CTYAEHT BBIIOJIHII KauyecTBeHHO 60—74 % TUIoBOro
3aJJaHMs;

- OIIEHKA «2) BBICTABIIACTCS B CIIydae, €CIU CTYJICHT BBITTOHII MeHee 60 % TUIOBOTO 3aaHusl.

YpoBHu chopmupoBanHocTi kKomneTenun IK-2

YpoBHH IMoka3aTesnu

[ToporoBsslii YMeeT NpUMEHATh 3HAaHUS M METOJbl MaTeMaTU4YeCKOro
aHaju3a JJIsl peIeHUs] MPOCTEHUIIINX TUIIOBBIX 3a/1a4.

bazosBrrit YMeeT NpuMEeHATh 3HaHHUS U METOJIbl MOAEIUPOBAHUS IS
peLIeHHs] TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4.

IToBBIIEHHBIHI YMeeT NpuMEeHsITh 3HaHUSA U METOJIbl MOJICTTUPOBAHUS U
MaTeMaTUYECKOT0 aHaJIM3a ISl PELIEHUS PAKTUKO-
OpUEHTUPOBAHHBIX 337124 3G (HEKTUBHBIMU CIOCOOAMHU.

2. Tunosoe konmponvHoe 3a0anue na smane opmuposanus [1K-2:




11.2 MitoroBelii TecT (THIMOBOE KOHTPOJILHOE 3a/IaHie HA ITane GopMHPOBAHUS
komnereniuu IK-2).

HToroswlii TecT (2 cemecTp)

o 2x%—x+1
1. 3nauenue npenena lim ————— pasno...
120 2x -5+ x
a) oo; 0) 1; B) 2; r) 0.
3x
2. 3Havenue npeaena lim — paBHoO...
x>0 Sin 2X
3
a) 0; 0) oo; B)E; r) 3.

3. Iim f(x) ne cymecrsyer, eciu
x—0

a)fw)zxsmé; 6)fu)=ﬁn§; B) f(x)=sinx; r) f(x)=sin(z+x).

. (n+1)2
4. 3nayenue npeaena lim| —— | pasHo...

n—»o0 n

a) 1; 6) oo; B) e r)e.

5. Ha uucnoBoii mpsiMoii « & -OKpECTHOCTBhIO» TOUKU X, = 0,7 sBIsIETCS MPOMEKYTOK

a) (0,7; 09); 6) (0,65, 0,75); B) (0,65, 12); r) (0,65, 0,9)

_(n+1)”
6. 3nauenue npegena lim| —— | pasHo...

n—o n

a) l; 0) oo; B) €; T) e2.

7. Eciin x — 1, TO BEPHO YTBEPKICHHUE. ..

a) COSX ~ X; 0) sin X ~ X; mst—D~X—L nsm1~1_
X X

8. U3Bectro, uto lim f(x)=-5, lim f(x)=-5, f(Xy)=5. Torma Touka x,
X—>x9—0 X—>x9+0

SBIISIETCS. . .
a) TOYKOM HEeNpPepHIBHOCTH;
0) TOUKON YCTPaHUMOTI'O Pa3pbIBa;
B) TOUKOM HEYCTPAaHMMOTO pa3pbiBa IIEPBOT0O POJA;
T') TOYKOW HEYCTPAaHUMOTO pa3pbiBa BTOPOTO PoOJIa.

9. B Touke x,=1 HenpepbIBHA QYHKIHS. . .

a) f(x):Sin_X; 0) f(X)=sini; B) f(x):M; r) f(X):X_—_l,
x-1 x-1 x-1 sin X



10. YpaBuenue Ig (X + 2) + X =0 umeer AEWCTBUTENbHBIN KOPEHb HA OTPE3Ke
a) [0;1]; 6) [-1 0]; B) [1; 2]; r) [2;3].

11. TIpousBognas ¢pyukuuu f(X)= %008(4 —3X) uMmeer BH. ...

a) f'(x)=%sin(4—3x) 0) f'(x)=%sin(4—3x)
B) f'(X)=6sin(4—x) r) f'(x)=-6sin 3x

12. TlpowusBonnas pynkuuu f(X) =sin (g - 3Xj WMeEEeT BU/I. ...
, 4 , 4
a) f'(x)=-3 cos(g — 3xj 0) f'(x)= cos(g - 3xj

B) f'(X)'= gcos(% - 3xj r) f'(x)= —%cos(% - 3x)

13. TIpoussoanas ¢pyukuuu Y = f(X,) B TOuke X, UMeeT BH/IL. ...

a) lim f(X) 6) lim f(XO) B) f(XO _AX) + f(XO) F)
X—>Xo f(XO) X—>Xg f(x) x—0 AX
i f (X, +AX)— f(X,)
x—0 AX

14. TIpoumssoauas yuxiuu f(X)=(5-3x)* B Touke X, =2 paBHa....
a) 3 6) —3 B) —9 r) 9

15. Jlnst nubdepenrmpyemont pyrkiun f (X) 3 mpuBeIeHHBIX HIKE YCIOBHUIA
JIOCTATOYHOE YCJIOBUE yOBIBAHUS ...

a) f'(X)>0 6) f'(X)<0 B f"(X)>0 1) f"(x)<0

16. Ecmu f(x)=2x* +12x* —30x+12, To mpou3Be/eHHE BCeX KOpHeil ypapHeHus
'(x)=0, pasHo....
a) 5 6) -10 B) 18 1) -5

17. Tlycts nana pyuxmms f(X) = 2x° —9x* —24x+35. VcTaHOBHTE COOTBETCTBHE

MEeXIy AByMsi MHOKecTBamu A 1 B, e X, u X, KopHU ypaBHeHus f (x)=0

A: B:

1) X; * Xy a) 5
2) X, —=Xg; 6) 17
3) X X, B) -4
4) X +x5; r 3

18. ITycrs f(X) = 2x° — 21x% + 60X — 26 , Torna HaUOOJIbIIEE TIET0e peleHue
nepaserctBa f'(X) <0, pasHo....
ayl 0)5 B) 4 r) 2



X2

19. Bropas npousBoaHas ¢yakuuu f(X) = HMEET BU/I. ...

7—X
o 98 98 49
D= § 0= B Wt )
f"(x)=%

20. 3uauenue Bropoii mpomssomHoit ''(X,) ¢ysxmmm f(x)=e*—2x* B TOuKe

X, =0 paBHo....
a) 5 6) -3 B0 11l

21. Tlycts mana ¢pyukmms f = X* —6X°, Torna cymma Bcex KopHeii ypaBHenus f
"(x) =0, pasHa....

a) J8  6) 2 B) 2448 1) 0

22. 3HaveHue TpeThel npou3BoaHoi f "'(XO) dynkmun Y = X* —x* +5x—106 B Touke

X, =1 paBHo....
a) 24 0) —24 B) 10 1) 7

23. YrnoBo#t k03 pumeHT kacaTeabHO|, MPOBEAEHHOM K rpaduKky QyHKIMH
f(X) =3x+2 In x B Touke ¢ abciuccoit X, =1 paseH....

a) -5 0) 1 B) 5 r) 3
24. TaHreHc yria HaKJIOHa KacaTeJlbHOM, MpoBeEHHON K rpaduky pyHKUuNN

4 .
f(X) =—— B TOuKe C abcuuccoii X, =—2 paBeH....
X

a) -1 0) 1 B) 0 r) 2

25. Hyctp nana dynxmus f (X) = x* +3X, Toraa yriaosoit kodGdHUIHEHT KacaTenbHO K

rpaduky QyHKIMH B TOuKe ¢ abcimccon X, =1 paseH....
a) 5 6) -5 B) -1 1)1l

26. VpaBHenue kacatenbHoii k rpaduky dyukmun  (X) = x* —2x* +1 B Touke ¢

a0crccort X, = 2 UMeeT BUAI. ...
a) Yy=4x*-TXx+2 6) y=4x+7 B) y=7-4x 1) y=4x-7

27.  VYrnooit koapdunuent pyukimu Y = f(X) B Touke ¢ aberuecoit X, =1, ecnm va

pHUCYHKE M300pak€H rpaduK MPOU3BOAHOM 3TON (YHKIIMHU, PABEH. . ..

Yl v=r0)




a) —3 0) -2 B) 3 1) 2

28. VYrnosoii kodddumnment Gpyukuun Y = f (X) B Touke ¢ abcuuccoit X, =3, ecau Ha
pucyHke n300paxéH rpaduK MPOU3BOJHON ITOM (YHKIMHU, PABEH. . ..

yl v=/r"&

]
#1\/

»
»

X

a) 0 6) 2 B)5 1) -1

29. Touka aBmkercs no 3akony S(t) =3t* —8t® —18t*. Touxa ocranoBHIACH B

MOMEHT BPEMEHH. ...
a) t=5 06) t=1 B) t=9 r) t=3

30. Teno Bpamaercst BOKpYr ocu 110 3akony ¢(t) = 3t* — 4t +2 (Bpems B ceKyHIaXx,

yTOJI B pajiiaHax). YTiaoBas CKOpOCTb IpH t = 4 cek. paBHa....
a) 2 6) 10 B) 20 1) 25

31. Teno maccoit 4 kuorpamma JBHXKETCS MPSMOIHMHEWHO M0 3aKOHY
S(t) =3t> —10t + 2, re t — B cexynaax, S — B Merpax. KuneTnueckas sHeprus Tena yepes 2
CEKYH/IbI TTOCIIE HaYala BHXEHUS PaBHa. ...

a) 2 6) 8 B) 4 1) 16

32. Ha pucynke uzobpaxén rpadpux pyuxuuun Y = f(X). Obnacts onpenenenus
¢yukuuu y = f(X) pasHa....

Y v=1x

ﬂl\/ X

a) [-3, 7] 6 [-L 4] » (-3 7) » (-1 4)

33. Ha pucynke u3obpaxén rpadpuk pyukmuu Y = f(X). @yukuus y = f(X) yoOsiBaer
Ha POMEXKYTKE. . ..

Y| yv=/()

{7

a) [—l; 1] 0) Bcrogy yObIBaeT B) [—l; 1]u[2; 6] r) [2; 6]



34. Oyuxuus f(X)=2x-1 ..
a) BO3pacraer Ha (— o0; O)

0) BCIOIY BO3pacTaer

B) BCIOJly YOBbIBaeT

r) yObIBaeT Ha (O; + oo)

35. Ha pucynke nzobpaxén rpaduk pyuakiun Yy = f'(X). Oyukus y = f(X)
BO3PACTaET Ha MPOMEKYTKE. ...

a) [-3 -2Jule 7]
0) HET MPaBWJIBHOTO OTBETA
B) BCIOJy BO3pacTaer

n [-2 6]

36. JimHa npoMexyTka Bospactanus GyHkumn T (X) = X* + X —2 Ha oTpeske [— 3; 3]
paBHa....

a) 2 0) 3 B) 35 1) 15

1
37. Haubosbliee 3Ha4eHne M, mpu KoTopom GyHKius f (X) = 3 x* +mx? —4mx +3

yOBIBa€T Ha BCEH YUCITIOBOM MPSIMOM PaBHO....

a) 3 0) 6 B) 5 r) 7

38. Touka 3KCTpeMyMa HEeTPePhIBHOW Ha Beeil unciioBoil npsimoit pyukmuu f (X), ecau
f'(x) = (X —1)2 (X + 5), paBHa ...
a) Xy =—D  0) X =9 B) X =1 r) x. =1

min

39. Toukwu skcrpemyma dynxiuu T (X) = 2x° +3x* —12X +34 pasHbI ...
) Xpx =2, Xpjn =—1  0) X =1, X3, =2

B) Xy =2, Xy, =1 I) TOYEK DKCTPEMyMa HeT.

40. 3nauenue muaumyMa dyukupn T (X) = 2x° +3x* —12X+7 pasHo.....
a) 0 0) 3 B) -2 1)1

4
X
41. 3navenue makcumyma (yHkimu f (X) = > +x° —x? pasHo.....

a) 1 6) 0 B -2 1) 3



42. HauGonbmee 3uauenue b , mpu koropom ¢ymkrmms f(x)=x* +bx? +3bx -1
BO3PACTAaET Ha BCEM YMCIOBOM NPSAMOM PABHO. ...

a)—-9 ©06) -7 B) 9 r) 7

43. Haumensmee 3nauenne gynxuun f(X) = x* —3x* +3 Ha otpeske [1;3] paBHO....

a) mn f(x)=f(Q)=-7 6) mn f(x)=f(@)=-3

B) mn f(x)=f()=211 1) mn f(x)=1(2)=1

44. Hawbonbiee n Hammenbmiee 3Hauenus dynxmmn f(X) =3x° —5x° na orpesxke
[0;2] cooTBercTBEHHO paBHEL. ...

a) mxf(x)=f@)=2; min f(x)="f(2)=56
6) max f(x)=f(2)=56; min f(x)=f(1)=-2
B) max f(x)=f@Q)=2; min f(x)=f(0)=0

r) max f(x)=f(2)=56; min f(x)=f(0)=0

45. ®yukuun Y = f(X) onpenenena Ha MPOMEXKYTKE (— 8; 3). Ha pucynke nzo0paxén
rpaduk eé mpou3BogHON. AGcicca Touku X, , B Kotopoit dyrkuust Y = f(X) npunumaer

HauOoJIbIlIee 3HAYCHNE Ha OTPE3KE [— 6;2] paBHa....

A

=fx) Yy
)’\/\1\‘

A
6 0 1 x

a) -6 6) 2 B0 1) -4

Hrorosbiii Tect (3 cemectp)

0%z
2
|.Eenn 2= (X +y ) 0, OX% paBHa....

-2y 2y 2x—2y°? 2y
N9 5 b+ y?f 5 (c+y?) H X+y’

z=x"+xy+y>+3y+4

2.CranmoHapHoil TOukoil PpyHKIUH SIBIISIETCA ...

2@ 0) Y TR ) R



2

y=—"73
3.Cpenu niepeuncieHHbIX PyHKIUI nepBooOpa3sHBIME I (yHKIHN COos” 2X
SIBIISIFOTCH ...

a)tg2x 6)dg2x B)gﬁwx r)t92x+2

dx

X++/X+6

2
4 Iocne noxcranoskn X+6=1" purerpan npeoOpaszyercs K BUAY...

2dt 2t 2dt 2dt
Jo S Jeiie Jo
a) "t +t 6)" t"+t-6 B)" 1" +t+6 r) " t°+6
-1
I@Z—auibx
5.0mnpeneneHHblidi UHTErpan -2 paBeH ...
3l 7§
a) 6 0)-13,5 0) HET BEPHOT'O OTBETA r) 6

6.Cpem/1 NEPCUUCIICHHBIX HHTCI'PAJIOB PACXOAAINIUMUCA SABIISIFOTCA. . .

T odx 2 dx i o dx
d
! !(x——Zf’ B)!sw15x X r)!

1 2
7. 3HaveHue MOBTOPHOI'O MHTETpasia J dx J dy, paBHo...
0 0

a)1 6)2 B)0 1)3

0<x<1],
8. JIBoliHO# HTErpan J I x dxdy, B3sTBII IO IpsiMOyTONIEHOU oOacT D : :
5 0<y<2
paBeH ...
a)0 0)2 B)-1 1)1

X+Yy<]
9. JIBOliHO# MHTETpaJ ” f (x,y)dxdy mo obmactu mHTerpUpoBanus D :<x—y <1, ,
b x>0

CBOOUTCA K pCHICHUIO ITIOBTOPHOI'O UHTErpaJia ...

a)jdx

1+x

[t y)dy 6)delef (x,y)dy B)jdxl_[xf (x,y)dy r)jdxl.[xf (x,y)dy

X+1 1



x* +y? =4,
10. O6nacts D:<{x <0, , B ITOJISIPHBIX KOOPJMHATAX 3a7aeTCsl HEPABECHCTBAMU
y>0
T T T T T
—<@p<r 0<p<— O<p<— ——<@p<—
12 7 el "T2wl T 27770
0<p<2 0<p<1 -1<p<1 |-1<p<l

11. O6nactp uaTerpupoBanust D wHTErpana ” f(p,9)pdpdep n300paxena Ha puCcyHKe,
D

TOrJa nNpcacibl UHTCITPUPOBAHUA ...
y)\ y:«ﬁx

T T T T T Vs T
0<p<— —<@p<— —<@p<— —<@p<—
0l -l 20l " ana 30173
2<p<3 0<p<3 0<p<3 2<p<3

12. BoibepuTe HECKOIBKO MPABUIIBHBIX OTBETOB U3 YHCIIA MPEI0KEHHBIX BAPHAHTOB.
[To naHHOMY pPHUCYHKY 00JIaCTH MHTETPUPOBAHUS HAWTH COOTBETCTBYIOIINE ABYKPATHBIE
UHTErPAJIBI ...

A 4

1 X 1 -x? NI 0o -y
) [dx [ f(x,y)dy 6)jdxjf(x,y)dy B) [ dy[ f(x y)dx 1) [dy [ f(xy)dx
0 x? 0 —x y 0

1 -y



R JR*-x?
13. IIpu nepexone K NOJAPHBIM KOOPJAMHATAM UHTErpajl J. dx I f (x,y)dy mpunumaer
0 0
BUL ...

o~—.~m

¢>j f (pcosg, psin p)dp ¢>j f (pcosg, psin p) pdp

o'—.mm o'—.mm

V.4 R
cof f (pcos g, psin ) pdp r) [de f(pcos g, psin p) pdp
0 0

x> +y? <4,
14. Ha pucynke 3amrtpuxoBana oomacts D :{y > —X,
y>0

[Tnomane obnactu D (B mossipHOM cucTeMe KOOPIUHAT) 3a/1a€TCS UHTETPAJIOM ...
y)\

2 2 2
a) jdcofdp 6) idcofpdp B) fdcofydp r)fdcojpzsin pdp
0 0 0 0 0 0 -1 0

1 2 3
15. 3HaueHre MOBTOPHOTO HHTETpaIa Idxj dy J. dz, pasHo...
0 0 0

)6 6)4 B)1 1)3

16. B muimmHIpru4ecKoi cucTemMe KoopauHaT o0beM napadbosionia, OrpaHuYeHHOTO

z=x*+Yy?,

MMOBEPXHOCTAMM: { 4 , HaXOOUTCs 110 (1)0pMyJ'Ie .
=

2r 2 o’ 2 2 4 2r 2 4 27 2 4
a) [do[dp [dz 6) [de[dp [ pdz B) [de[dp [dz 1) [de [dp [ pdz
0 0 0 0 0 p? 0 0 p? 0o -2 p?

17. Boibepute HECKOIBKO MPABUIIBHBIX OTBETOB U3 YHCIIA MPEI0KEHHBIX BAPHAHTOB.
DopMyJIbl, C TOMOIIBIO KOTOPBIX BHIYHCISETCS 00BheM Tena V B pa3uyHbIX cCHUCTEMaX



KOOPJIMHAT, UMEIOT BH] ...

3) [[[dpdedz 6)[[[ pdpdedz ) [[[r? sin drdade T [[[ dxdydz

18. YcraHOBUTE COOTBETCTBHE MEX/1Y YpaBHEHUEM cepbl paauyca a ¢ IEHTPOM B

Hayajle KOOPAWHAT U COOTBETCTBYIOIEH CUCTEMOMN KOOPAMHAT, B KOTOPOM 33a1aHO 3TO

ypaBHEHHE ...
a) x> +y?+72=2a 1) monsipHas
0)r=a 2) nekapToBa
B)r2+72=2a° 3) nuIuHIpUYecKas

4) chepudeckas

(2.3)
19. 3HaueHre KPUBOJUHEHHOTO HHTETpaIa J-Xdy+ ydx paBHO ...
(-1.2)

a)7 0) 6 B) 4 r)8

20. OT nyTH UHTErPUPOBAHUSI HE 3aBUCUT UHTETpall ...

a) dey+ ydx 0) _[ydx—xdy B) I2xdy+ ydx 1) .[xdy+ 2ydx
| | | |

21. 3HaueHne UHTETpaIa Ixzdl no nyre L: y=InX, rme 1<x<2, paBHo ...
L

3 3 2 2 3 3

L2107y B) %(53 +23) r) %(52 +22)

a) 1 6) 5

22. 3HaueHne WHTETpaja j ydl 1o myre L: y® =2x or Touxu 4(0,0) 10 Touxu B(2,2),
L

PaBHO ...

A(0,1)

1

Dy 90 B)%(gﬁ—l) r)%(S\/g—l)

23. 3HaueHMe MHTErpana J(xz —2xy)dx+(y? —2xy)dy mo gyre L: y=X* or Toukn
L

1o touku B(2,4), pasHo ...
a) 0 69,6  8)-9,6 9

24. NnTerpan J- Pdx+Qdy, rne P=x+Yy,Q=X-Y, no koutypy L, nzodpaxennomy
L

Ha PUCYHKC (HaHpaBHeHI/IC OGXOI{& HOJ'IO)KI/ITCJ'ILHO), PaBCH ...

¥,
[0
i Ey =-x* ¥
y =-1




25. N3 nepeuyncneHHbIX HIbKE popmyd, popmyioi CTokca sBIseTcs .

a) J :j Pdydz+ Qdzdx+ Rdxdy ) § Pdx+Qdy = j j (@—@)dxdy
B) §(é,df)=”(rot§, fip Jdo r) ﬁ o = Hj[ 62 jdu

26. 3HaueHue UHTErpaa I(xz —2xy)dx+(y? —2xy)dy mo ayre L: y=x* or Toukn

L
A(-11)
no touku B(2,4), pasHo ...
a)-9,8 6)9 B)-9,9)-9

27. UnTerpan J. Pdx+Qdy, rne P=x+2y,Q=2X—-Y, no kourypy L, u3o0paxxeHHOMY
L

Ha pUCYHKe (HarpaBieHne 00X0/1a MOJI0KUTEIBHO), PABEH ...

L

]

[

y =1

a)8 60)0 B)1 1)2

28. U3 nepeunciennsix Huxke hopmyd, popmyroit Octporpaackoro - ['aycca sBiseTcs

a) §(§,dr)= ”(rotﬁ,ﬁo)da 6)
- da, @, o
fanmo- 5 )
B) J :” Pdydz+ Qdzdx+ Rdxdy T) §de+Qdy ”(———)dxdy

29. BriGepuTe HECKOIBKO MPABMIIBHBIX OTBETOB M3 YHCIIA TIPEIIOKEHHBIX BAPUAHTOB.
XapakTepucTUKaMu BEKTOPHOTO TOJISI & ABJISIETCH ...
a) MOTOK 0) rpagueHT B) JUBEPTECHIIUS T') IPOU3BO/IHAS IO HATIPABICHUIO

30. BeiOepuTe HECKOIBKO MPABUIBHBIX OTBETOB M3 YHCIIA MPEIOKEHHBIX BAPHAHTOB.
Xapakrepuctukamu ckasiporo moiast U =U (M) ssnsieres ...

a) TUHUM YPOBHS 0) TUBEPreHIUs B) MOTOK T') TPaJUEHT



Hroroswlii Tect (4 cemecTp)

1. TpagiieHT CKaIsApHOro moyist U = Xy + 2z — 28 Touke M (1;1;0) umeer Bu ...
)i +]+2k 6)i +] B)i +k r)i +]+3k
2. JluBepreHnys BEKTOPHOTO MOJS & = 5? —xy?] + 2°K B IIPOU3BOJILHOM TOYKE UMEET BU ...
1 1 1
a) = — y? 6)— — — 2Xy B) = — 2Xy +32% 1)~ = +372°
y y y y
3. ITpousBozHas ckamspHoro moas U = X> +3xy’ B touke M (L;1) B HampaBieHHH BeKTOpa

€ =(0;1), pasHa ...
2)5 6)6 B)11 1)1

4. YKaXuTe COOTBETCTBHUE MCKAY:

1) poropoM BekTOpa a) v-a

Q

2) nuBepreHIuen BeKTopa o) V-
3) nuBepreHuMen poTopa, U UX BhIPAXKEHUEM ~

B) V-(V-3)
¢ momoiplo omneparopa V ("Habma")

5. Moty b TpajlenTa cKalspHoro mons U = X’y + y?z +2°X B touke M (1;0;0),

paBeH ...

a)l 6)0B)2 )3

6. ITotok BexTOpa d = Xi + Yj + ZK , uepe3 3aMKHYTYIO IOBEPXHOCTb O , 3aJJaHHYIO YCIOBHEM,

X+y+z=1

o , paBeH ...
x=0;y=0;z=0

a)3 6)1 B)0,5 2,5



7. Porop Bextopa a = yi — Xj — 22K , umeer Bz ...

a)i—] 6) 2k B) —] r) —2K

8. BGKTOpHOC IoJie a SBIIIETCS MMOTCHIHAJIBHBIM, €CJIU BBIIIOJIHACTCA YCIOBUC ...

a) V.a=0 6) V-a=0 BAU=0 1) V-(V-3)=0

0. B516ep1/1Te HCCKOJIBKO MMPAaBUJIBHBIX OTBCTOB U3 YHUCJIa ITPCAJIOKCHHBIX BAPUAHTOB.
XapaKTepI/ICTI/IKaMI/I BCKTOPHOI'O ITOJIA a sBisAeTCA ...

a) MOTOK 0) TPaJUeHT B) IUBEPTCHIUS T) MPOU3BOIHAS 10 HAPABICHUIO

10. BepHo JIX YTBCPIKACHUC! «Ecau yacTuuHbie CYMMBI pdia OrpaHUYCHBI, TO PAA CXOI[I/ITCSI))?

a) na 0) Her
11. Bepno nu yrBepxkaenue: "Ycnosue lim a, =0  sBiasercs HEOOXOIUMBIM sl CXOAUMOCTH

n—o

psna Zan »?

n=1
a) 1a 0) Her

12. Bepno nu yrBepxaenue: «CyliecTByeT psij, KOTOpblil o npusHaky lamambepa cxoaures,
a no npusHaxky Komm — pacxonurcs»?
a) 1a 0) Her

o0
13. Pan a. Ha3bIBAE€TCSA PACXOISIIUMCS, €CIH ...
n
n=1

a) lim(a, +a, +...+a,) =
n—oo

6) ima, =0

n—oo

B) a,>a,,,vneN

n+1?

r) imyja, =1

nN—o0

©
14. Bepno nu ytBepxkaenue: «Eciu z a, CXOIUTCs, TO €ro o0Imui wieH a, CTPeMUTCS K
n=1
HYJII0»?
a) na 0) HeT

15. VYkaxure npaBUIbHOE YTBEPKACHUE OTHOCUTEIBHO CXOAUMOCTH PSJIOB

=1
A) Z;z_n 1) A pacxomutcs, B cxonurcst
B L
) Z 2) A u B cxopsTcs



3) A u B pacxonsrcs

4) A cxonutcs, B pacxomutcs

16. Cymma psija Z(%)” paBHa...

n=0
1
a)— 0) 1,5 B)0 r)oo
)11 ) ) )
17. YcraHoBHUTE COOTBETCTBUE MEXK/Y BUJIAMU CXOJMMOCTH U 3HAKOIIEPEMEHHBIMU PsIaMHU.
0 _1 n+1
a) Zi 1) aGCOIFOTHO CXOIUTCS
n=1 2 * n _1
0 (_1)n n
0 — 2) yCIIOBHO CXOJUTCS
) nz,;‘ n+1 )Y
= sinn-
B) Z > ¢ 3) pacxomguTcs
n=1 n
= (2n+1Y"
18. BepHo nu yTBepxkaeHue: « Psn z a1 CXOOUTCS»?
n=1 n-
A) nma b) ner
0 2
19. Bepho nu yTBepxkaeHue: « Psn z > CXOOUTCS»?
= 2n°+5
a) ma 0) Her

20. BepHo nu yrBepxkaeHue: « Pan Z(— 1)n (gj CXOOUTCSI»?

n=1

a) 1a 0) Her
21. Pan i(—l)” -n
n=1

a) CXOAUTCS a0COMIOTHO ~ 0) CXOIMTCS YCIOBHO B) PACXOAUTCS

& (-0
22. P —~— ..
i nZ:;‘\/n+2



a) CXOAUTCs aOCOMIOTHO ~ 0) CXOAMTCS YCIOBHO  B) PACXOJAMTCS

23. Psag cxomurcs Z(Zn +1)X" 11 3HAYEHUH X U3 MPOMEXKYTKA. ...
n=1

a) (0;0) 0) [-5;5] B) (0;10) r) [0:1)

24. Jana dyukmus f(X)=2x+1 npu xe[-r, x].
Torna koo duuuenr a , pasnoxenus pyuxiun f (X) B psax Oypbe paseH...

a)0 0)2 B) — 4 T) 2
3T T
25. VlHTepBasl CXOAUMOCTH CTEIIEHHOTO psijia 22"’1 -x* P papen ...
n=1
(-, L 6)(V2:2) B) (-131) D (-2:2)
V22 ’ ’ '

n

o0
26. WuTepBan cCXOAMMOCTH CTETICHHOTO psijia Z—' X" paBeH ...
n=1

2) (—%:%) 6) (-ee) B (L) D (—%:%)

27. Hana dynxmus f(x)=x>-1.
Torna koadouiment a, paznoxenus f(X) B psia Teitnopa mo crenensim (X —1) paseH ...

a) 3 6) 0,25 B) 1 10

28. Jlana dpyukmus f(X)=2Xx npu xe[- 7z, 7]
Toraa koaddunueHt a, paznoxeHus PyHkuuu B pag Oypbe paBeH...

a) 2 0)0 B) 7T r) z
V1 3

=1
29. Pan — JIBJSIETCA MAKOPAHTOH IIPH JTFOO0OM 3HAUYEHUU X JUIS PSIIOB. ...
3
n=1

a)l,4

=, Sin N
DY
n=1



" x 0)1,3

3

2)2“’: In

n=1 n
n B)2,4

Y%

n=1 n

Hy =

n=1 X

© 2
5)Zx :1
n=1

n

r)2,5

1,2

30. JuddepennmanbHpIMU ypaBHEHUSIMH [IEPBOTO MOPSIJIKA SABIISIOTCS. . ..

a) Yx=3x-y 06) yx=3x—-y B)Xy'—-9y=x 1) Xxy"-9y'=X

Y y
y —_ = =
31. IuddepenipansHoe ypaBHEHHE X X OTHOCHTCS K ...

a) OJIHOPOJITHOE OTHOCUTENILHO EPEMEHHBIX

0) ypaBHEHUE C pa3/esIOIIUMUCS IEPEMEHHBIMU
B) ypaBHeHue bepnyiu

I') IMHEHHOE HEOAHOPOIHOE IEPBOTO MOPSIKA

- J—
32.PemenneM audHepeHIHATLHOTO yPAaBHEHHS =9=V smmsercs ..

a)yze_"+5 6)y:ex+5 B)yzex—S r) y=e " =5

33. Jano auddepeHnuanbHoe ypaBHEHHE Y'+3y"+5Y =0 14144 COOTBETCTBYIOILEE
eMy XapaKTepUCTHUECKOE YPaBHEHUE UMEET BU ...
a) k®+3k?+5=0
6) k®+3k*+5k=0
B) k®+3k+5=0
r) 3k +3k*+5=0

34. Ecmm k =1+ 6i - KOpHU XapaKTePUCTUIECKOTO YpaBHEHHUS,
TO COOTBETCTBYIOIIEE INHEHHOE 0OJHOPOIHOE MU depeHnnaIbHoe YpaBHEHHE HMEET BUT ...
a) y"+4y'+13y =0

6) y” —4y' —13y =0
B) y"—4y'+13y =0

r) y"—4y'-5y=0

35.J1aHO XapaKTEpUCTUYECKOE YPAaBHEHUE k(k +1) =0.

Torna cooTBeTCTBYIOLIEE TUHEHHOE OJHOPOAHOE MU PepeHINaTbHOE YPaBHEHNE HMEET BH ...
a) y'(y’ +1) =0
6) y” + y/ — O



" i _
36. Jlano muddepeHnmranbHOe ypaBHEHUE y'+4y'+13y = O.
Toraa KOPHU COOTBETCTBYIOIIETO XaPAKTEPUCTUICCKOTO YPABHCHHUSI PABHHI ...

a)-5; -1
0)5; 1

B) 2+3
r) —2%3i

37. YacTtHoe pemeHue qudepeHInaabsHOro ypaBHEHUS

y"—5y'+ 6y = X+1 110 BUy €ro npaBoii 4acTH MOXKHO 3aMKCaTh B BHIE ...

a) y=Cx+D
0) y=Ax+B
B) ¥ = Ae® + Be¥
r) ¥ =e”(Ax+B)

38.Pemenne nuddepenimansaoro ypasaenus V" —y' =0 ymoBieTBopsioiiee

kpaesbiM yenoBusim y(0) =1,  y'(1) — y(1) = 2 sestercs

a) y=e -2
0) y=e " -2C
B y=e

I) pelIeHusi HeT

KpnTepnu OICHKH KOMIICTCHIIUHN IK-2 B PaMKaxX THIMMOBBIX KOHTPOJBbHbBIX 3aJaHui
11.2:

1. CootBercTBHe OoTBeTa (hopmynupoBke Bompoca. CoaepkareabHOCTh, TNIyOMHA M TOJTHOTA
otBera. JloctoBepHOCTh M3naraemoro matepuana (0-30 6anmos).

2. Ilpaktnueckas HanpaBieHHOCTH (0-30 GanoB)

ApryMeHTHpPOBaHHOCTb, JIOTUYHOCTH (0-20 6asios).

4. JlocTaTOYHBIN HAYYHO-TEOPETHUECKU ypoBeHb oTBeTa (0-20 6amioB).

w

TumnoBoe 3amganue oneHuBaetcs mo 100-0amIbHON MmIKae, KOTOpast MEePEBOAUTCS B IISTH
OaUTbHYI0 IIKAJIy B COOTBETCTBHM C JCWCTBYIONIUM Ha TeKyImii mMoMeHT [lomoxenuem o
PEUTUHIOBOM CHCTEME TEKYLIEro KOHTPOJISI YCIEBAEMOCTH W IPOMEXKYTOYHOW AaTTECTALMH
CTYJICHTOB:

- OIICHKa «5» BBICTABISICTCS B Cllydae, €CIM CTYJICHT BBIMOJHWI KadecTBeHHO 87-100 %
THITIOBOT'O 3aJIaHUS;

- OLICHKA «4» BBICTABJIACTCS B CJIy4ae, €CIU CTYACHT BBIOJHUI Ka4eCTBEHHO 75—86 % TUIIOBOTO
3aJIaHMS

- OLIEHKA «3» BBICTABIIAETCS B CJIy4ae, €CIM CTYACHT BBINOJHUI KaueCcTBEeHHO 60—74 % TumoBoro
3aJIaHMS

- OLICHKA «2)» BBICTABIIAETCS B CIIy4ae, €CJIM CTYACHT BbITOIHUI MeHee 60 % TUMOBOTO 3a1aHusl.



YpoBHuu chopmupoBanHocTu kommnerennuu IK-2:

2 cemecTp

Yposnu cghopmuposannocmu komnemenyuu IK-2 ¢ pamxax oucyuniaunoi:

Yposens I1K-2

OcHOBHbIE MPU3HAKH YPOBHS

IIOPOTOBbIN

OTBeT cTyaeHTa MpU H3JI0KEHUU TEOPETHUYECKUX BOIPOCOB
JTUCIUTIIMHBI ~ CXEMAaTHYHBIM - Ha YPOBHE OIPEACICHUU |
(OpMYJIHPOBOK  TEOPETHYECKHX  IOJIOKCHHIA, Hay4HO-
TEOPETHUYECKUI YpPOBEHh OTBETa HE JIOCTATOYCH, HWMEIOTCS
OIMOKHU B JIOTUYECKOU TIOCIICIOBATEIILHOCTH, B ()OPMYIIUPOBKE
TIOHATUM U TOJIOKCHHH.

0a30BBIil

CryneHt oOHapy)XMBaeT Xopollee 3HAaHWE | ITOHMMaHUEe
MaTepuajga, yMEHUE M3JIaraTb CBOM MBICIHU IIOCIEI0BATEIBHO,
JOTMYHO, J0Ka3aTelbHO. B 0TBeTe MOKET OBITh HEJOCTATOYHO
IIOJIHO Pa3BEPHYTO JOKA3aTEIIbCTBO TEOPEM, BO3MOXKHBI
OTHeNbHBIC 3aTpyIHEHHS B (OPMYJIHPOBKE BBIBOJIOB, HO
CIOCOOCH  NIPOJEMOHCTPUPOBATH  BIAJEHUE  METO/aMH,
QITOpUTMaMHU, NMPUIOKEHUSIMU HA IPUMEPE pElICHUs YUeOHBIX
3a]1a4 JUCLUIUINHBI.

OBBIIICHHBIN

OTBer wHcuepHbIBalOLIMM, TOYHBIM, MPOSBICHO yMEHUE
I10JIb30BAThCA TeOpeTI/ILIeCKI/IM nu HpI/IKJIa[[HI)IM annapaTOM
MaTeMaTHYeCKOro  aHalu3a, JIEMOHCTPUPYET, CBOOOIHOE
BJIAJICHUE COOTBETCTBYIOLIEH TEPMHUHOJIOTUEH, HaBBbIKAMHU
paccyXIaeHui u YMEHUSAMHU perarhb 3aJauu
MEKIUCIUIIMHAPHOTO U UCCIEA0BATEIBCKOTO XapakTepa.

3 cemecTtp

Yposnu cghopmuposannocmu komnemenyuu IK-2 ¢ pamxax oucyuniunvi:

Yposens IIK-2

OcHOBHbIE PU3HAKU YPOBHS

MTOPOTOBBIN

Brnaneer 3HaHusIMM 00 OCHOBHBIX METOJAX »JJIEMEHTApPHOU
MaTeMaTUKd M MOXET MPUMEHATh HUX K PEHICHUIO 3ajad
M3y4yaeMOl JUCHUIUIMHBI, a TaKXKe  3a/Jad MPaKTUYeCKOro
Xapakrepa.

0a30BBIit

Bnaneer conepxaHueM U pa3IMYHBIMU METOJAMU
3JIEMEHTApPHON MaTEMATHKH, a TAKKE YMEHHUSIMU MPUMEHATh UX
B U3y4aeMOM JIUCIIUIUINHE.

MOBBIIIEHHBIHN

BnaneeT CHUCTCMHBIMHU 3HAHHUAMH O METOJaX MAaTE€MaTU4YCCKOI'O
aHaJIn3a U MOXCT HHTCPIPETUPOBATL HUX IMPU PCHICHUU 3aldav
3J'I€MGHTapHOI71 MAaTCMATHUKH PA3JIMYHBIMU croco0amu.




4 cemectp

Ypoenu chopmuposannocmu komnemenyuu 1NK-2 6 pamkax oucyunaunoi:

VYpogens I1K-2

OcHOBHbIE MPU3HAKH YPOBHS

IIOPOTOBbIN

OTBeT cTyIneHTa MpU HU3JI0KEHUU TEOPETHUYECKUX BOIPOCOB
JTUCHUTIIMHBI  CXEMATHYHBIM - Ha YPOBHE OIPEACICHUN |
(GOpMYJIHPOBOK  TEOPETHYECKHX  IOJIOKCHHIA, Hay4HO-
TEOPETUYECKU YpPOBEHh OTBETa HE JOCTATOYEH; HMEIOTCS
OIMOKHY B JIOTUYECKOW TIOCIICIOBATEIILHOCTH, B ()OPMYIIUPOBKE
TIOHSATUH U TOJIOKCHHH.

0a30BBIit

CryneHT oOHapy)XHMBaeT Xopollee 3HAaHWE ¢ IOHMMaHUe
MaTepuajga, YMEHUE M3JIaraTb CBOM MBICIHU IIOCIEA0BATEIBHO,
JOTMYHO, J0Ka3aTelbHO. B 0TBeTe MOKET OBITh HEJOCTATOYHO
IIOJIHO Pa3BEPHYTO JOKA3aTEIIbCTBO TEOPEM, BO3MOXKHBI
OTJENbHbIE 3aTPyJHEHHs B (QOPMYJIUPOBKE BBIBOJOB, HO
CIOCOOCH  NIPOJEMOHCTPUPOBATH  BIAJEHUE  METO/aMH,
ITOpUTMaMHU, NMPUIOKEHUSIMH HA IPUMEPE pElICHUs yUeOHBIX
3a]1a4 JUCLUIUINHBI.

OBBIIICHHBIN

OTBer wHcuepnbIBalOLIMKA, TOYHBIM, NPOSBICHO yMEHUE
I10JIb30BAThCA TeOpeTI/ILIeCKI/IM nu HpI/IKJIa[[HI)IM annapaTOM
MaTeMaTHYeCKOro  aHalu3a, JIEMOHCTPUPYET, CBOOOAHOE
BJIAJICHUE COOTBETCTBYIOLIEH TEPMHUHOJIOTUEH, HaBBbIKAMHU
paccyxJ1eHUui " YMEHUSAMHU pelarhb 3aJ1a49u
MEXKIMCIUIIIIMHAPHOTO M UCCIEA0BATEIBCKOTO XapakTepa.

Hrorosoe TCCTUPOBAHUC

Yposnu cghopmuposannocmu komnemenyuu IK-2 ¢ pamxax oucyunaunvi:

Yposens IK-2

OcHOBHbIE PU3HAKU YPOBHS

MTOPOTOBBIN

Brnaneer 3HaHusIMEM 00 OCHOBHBIX METOJAX »JJIEMEHTapPHOU
MaTeMaTUKd M MOXET MPUMEHATh HUX K PpEUICHUI0 3a/1a4y
M3y4yaeMOl JUCHUIUIMHBI, a TaKXke  3a/Jad MPaKTUYeCKOro
Xapakrepa.

0a30BBIil

Bnaneer conepxaHueM U pa3IMYHbIMU METOJAMHU
3JIEMEHTApPHON MaTEMATHKH, a TAKKE YMEHHUSIMU MPUMEHATh UX
B U3y4aeMOM JIUCIUIUINHE.

HOBBIIIEHHBIHN

BnaneeT CHCTCMHBIMHU 3HAHHUAMH O METOJaX MAaTCMAaTHYCCKOI'O
aHaJIn3a U MOXCT HHTCPIPECTUPOBATL HUX IMPU PCHICHUU 3aldav
3J'I€MGHTapHOI71 MAaTCMATHUKH PA3JIMYHBIMU crmoco0amu.

[Ipouenypa oueHUBaHUS

(2 3auera, 9K3aMEH) COOTBETCTBYET JCUCTBYIOIIMNM B BY3€

TEKYLIUM TOJIOKEHUSAM, BKitouas [lonokeHue O pEeUTHMHIOBOM CHUCTEME TEKYLIEr0 KOHTPOJIA
YCIIEBAEMOCTH M MPOMEKYTOUHOHN aTTECTAIIUU CTYACHTOB.




3. Tunosoe xonmponvHoe 3a0anue Ha smane popmuposarus I1K-2:

11.3 Boupochl k 3Kk3aMeny (4 cemectp)

MHoxecTBa 1 oncpanv Hal HUMHU.
KomirexkcHble uncia u TC€OMETPHUICCKOE I/I306pa)K€HI/IC KOMIIJICKCHBIX YUCCII.

Omnepanuu Hajl KOMIUICKCHBIMH YHCIIaMH B anredpanyeckoi popme.

Onepanud HaJ KOMIUIGKCHBIMH YHUCIIaMH B TPUTOHOMETpPHYECKOH Qopme,
reoMeTpHuecKasi MHTepIpeTalus.

KOpHI/I H3 CAWHUIBI, UX TCOMCTPHUYCCKAA UHTCPIIPCTALINA.

Marpuiisl ¥ TMHEHHBIE ONlEepalluy HaJl HUMHU.

YMHOXKEHUE MaTPHUIL] U €r0 CBOWCTBA.

[TonsiTue onpenenurens Ui KBagpaTHOM MaTpulbl. CBOMCTBA ONIpeNEIUTENCH.

ko E

©ooNo

Anrebpanueckasi, TPUTOHOMETPHYECKAs U MoKa3aTeabHas (POPMbI KOMIUIEKCHBIX YHCEI.

10. PemieHwe cHCTEMBI JMHEHHBIX YpaBHEHHH, HMEIOIIEH €IMHCTBEHHOE pEIICHUE I10

¢dopmynam Kpamepa.
11. MuHopsl 1 anredpandeckue JOMOTHEHUS.
12. Pa3noxxeHue onpeaeauTess o CTpoKe WK CTOJIOLY.
13. OGparnas marpuua.
14. CucreMbl TUHEIHBIX YpaBHEHU (OCHOBHBIC MTOHSTHS).
15. Pemenue cuctembl TMHEWHBIX YPaBHEHUN MaTPUYHBIM METOIOM.

16. DnemeHTapHble MpeoOpa3OBaHUA HAJ CHUCTEMaMH JIMHEHHBIX YpaBHEHHH U Haj

pacUIMPEHHOW MAaTPULIEH CUCTEMBI JINHEWUHBIX YPABHEHU.
17. Panr marpunsl. CTyneH4aTast MaTpyLia U €€ paHT.

18. Kpurepuii COBMECTHOCTH M ONPEACICHHOCTH CUCTEMBI JIMHEHHBIX ypaBHeHHN. Teopema

Kponekepa-Kanemmn.

19. Meron l'aycca pemieHus: cUCTEMBbI JTMHEHHBIX ypaBHeHHH. OOIiee pemeHne CHUCTEMBI

JIMHEWHBIX YPaBHEHUH.
20. OpHopomHas cucTeMa JIMHEHHBIX ypaBHeHHA. DyHIaMeHTaNbHAs CHCTEMa PEIICHUH.

11.4 3aganus Ajas DOATOTOBKH K YK3aMEHY

1. KoMIuIeKCHBIM YKCIIOM Z Ha3bIBAETCA. . .

2. Moaynb KOMIUIEKCHOTO urcia Z=a+Dbi paseH. ..

3. Kak 3anuchiBaeTcsi KOMIUIEKCHOE YKMCIIO B TPUTOHOMETPHYECKOU (popme?
4. Jlaubl Z; =r(cose+i-sing), Z,=r,(cosy +i-siny). HalianTe ommoKmu:

a) Z,-Z,=1,-1,(cos(p-y)+i-sin(p-y)),

0 &f)eofz)

B) Q/Z_lz\/a(cos(pt]nk +i~sin(p+nkj,

n

r) z{ = r”(cosn @+i-sin” (p)_
5. IIpssmoyronpHON MaTpHIlel Ha3bIBaeTCsl MATPULIA ...
6. KBampatHoif MaTpuIieil Ha3bIBACTCS MATPHIIA ...
7. JlaiiTe onpeneneHus:
a) paBHBIX MATpPHUII;
0) HyJIEBOU MaTpUIIbL;
B) €IMHUYHON MaTpPHUIIBL.
8. Kak Ha3bIBaeTCsl MaTpuLa, KOTOpasi COAEPKUT OIUH CTOJIOEIL; OIHY CTPOKY?



9. 3amoHKUTe TAOJUIy CBOMCTB OINMEPAIldil CIIOKEHUS U YMHOXXCHHST MATPHIIBI HA YKMCIIO, TJIe
A,B,C — matpunsl, a, f — uucna.

A+B  |+(B+C) 4- 4 1*4 (a+B)A

B+A4 A wA+oB af)*A

-1 2
10. Haiinure matpuity 34, eciu A:( 3 0] ?

11. Kak Ha3piBalOT ABe MaTpullbl 4 U B, eciu ofHa W3 HHUX IMOJY4YaeTCs C IOMOIIbIO
AJIEMEHTApHBIX MPE0Opa30BaHUN U3 IPYTOit?

1 -2 0
12. Beruucnute onpeacIuTeIIA MATPHII: A:[_l5 :J, B={2 1 -1].
0 3 2

13. Jlnst Kakux 3HAYEHMH | ¥ | CIPABEUMBO PaBEHCTBO Cis) = Ay ) - B(axs)?

14. TIpomomkute mnpemiokenue: «Onpenenurens (N-1)-ro mopsaka, MOAYYEHHBIH U3
MCXOJIHOTO ONpENeNTuTeNsl N-TO TMOpsAKa MyTeM BBIYEPKUBAHHUS CTPOKH CTOJOIA, Ha
NepecedyeHNH KOTOPhIX HAXOAUTCS BHIOPAHHBIHN 3JIEMEHT, HAa3bIBACTCA...».

6 -2 6
15. Jnst ompemenutenst A=|1 1 -1 Haiinure A,,; A,;?
3 2 -2

16. Marpuna A~ Ha3biBaeTcs 0OpaTHOI MaTpHIe A, €Cilu ...
17. Ilepeuncnute cBoWicTBa 0OpAaTHONW MaTpPULIbI?

18. Wwmeer mu Matpuia 4 oOpaTHYIO

(23 s
a) 7|3 4;6)A=(_4 GJ?

19. Beipasure marpuny C yepes Matpuisl 4 u B, ecmn A=B-C-B™1?

20. 3naveHus onpenaenurens 5-ro nopsaaka pasHo 20. Uemy OyzneT paBeH oNpeaenuTeb, ecilu
K €ro MepBOi CTPOKe MPUOABUTH BCE OCTANIbHBIC CTPOKH, YMHOXKEHHbIC Ha (-2)?

21. 3HadeHus onpeaeuTess S-ro mopsjaka pasao 20. Uemy OyaeT paBeH OmpeeiuTeb, €CITU
K €ro MepBoii CTPOKE TMPUOABUTH BTOPYIO CTPOKY, YMHOXKCHHYIO Ha (-2)?

22. Ilpopnomxute npemioxenue «HanOGonpmmii U3 MOPSIIKOB MUHOPOB JaHHON MaTpHIIBL,
OTJIMYHBIX OT HYJIS, HA3BIBACTCA. ...»
23. Kakoit MUHOp Ha3bIBaeTCs 0a3UCHBIM?

1 2
24. SlBnsercs M ONpPEICITHTETh . MUHOPOM BTOpPOTO TMOpsiAKa s HEKOTOPOro

—

2 3
AJIEMEHTA OTIPECITUTEIIS A=|4 5 6?
8 9

]



25. 3amumuTe B OOIIEM BHJIE HEOTHOPOAHYIO CHUCTEMY N JIMHEHHBIX ypaBHEHHUH ¢ M
HEM3BECTHBIMH.

26. Kakas cuctema ypaBHEHU Ha3bIBA€TCS COBMECTHON; HECOBMECTHOM?

27. 3akoHumTte mnpemiokeHue: «CucremMa JMHEHHBIX YpaBHEHHH, BCE CBOOOJHBIC YIICHBI
KOTOPOH paBHBI HYJIIO, HA3bIBAETCH. ...

28. 3akonumuTe npeioxkenne: «CrucreMa JIMHEHHBIX anreOpandeckux ypaBHEHHH COBMECTHA
TOT'JIa ¥ TOJIBKO TOT/a, KOTJA. .. ».

2 0 4
29. Yemy paBeH panr Matpuul A=|0 6 -1|?
1 0 2

30. U3BecTHO, 4TO OnpeAeTuTeas MaTpHibl 4-ro nopsiaka paBeH 0. Yemy MoxeT ObITH paBeH
paHr 3Toi MaTpuiibl?

. Xx+y=1
31. HccnenyiitTe cucteMy Ha COBMECTHOCTB: .
3x+3y=2
32. Pemenue cucTEeMBbl JMHEHHBIX YPaBHEHUI MaTPUYHBIM CIOCOOOM OCYIIECTBISIETCS IO
dopmyure. ..

33. 3anumure dopmynsl Kpamepa nans cucrtembl 4-X JHHEWHBIX YpaBHEHHH ¢ 4-Ms
HEU3BECTHBIMU, MOSCHHUTE €€ COCTaBJstoune?
34. 3anumuTe KpUTEPUl ONPEIeICHHOCTH CUCTEMbI TUHEHHBIX YPaBHEHHIHA.

35. 3anummTe KpUTEpUil HEONPEIEIICHHOCTH CUCTEMbI INHEHHBIX YPaBHEHUH.
36. JlaHbI IBe CUCTEMBI YPABHCHUI:

a) —X1+3X2:—1 6) —X1+3X2:—1
2%; —6Xy =3 2%, —6Xy =2

IIpoBepbTe CUCTEMBI Ha COBMECTHOCTD, ONPEAEIEHHOCTD, HEOIIPEAEIEHHOCTD.
37. Tlpm KakuX YCJIOBUSIX OJHOPOIHAS CHCTEMa JHHEWHBIX YpaBHEHHH WMEET TOJBKO
HYJIEBOE PEIICHHE; HEHYJIEBOE pelIcHHuE?

AX+2y =1
38. Ilpm kakux 3HaueHHUSAX MapameTpa A cucTeMa ypaBHEHUH MMEET
8X+ly=2
0EeCKOHEYHOE MHOKECTBO PEeIICHUI?
2)(1 + X9 —3X3 =-5
39. JlaHa cuctema ypaBHEHHH: < X; — 2Xp + 2X3 =17 .
Xl + X2 + 3X3 =4
JlokaxkuTe, 4TO PENIEHUEM 3TOM CUCTEMBI SIBJISIFOTCS YHCIIa
X1 =3, Xp=-5 X3=2.
X+y+2z=4
40. CkoIbKO pelIeHui uMeeT cucreMa <x+2y+3z=6 ?
2x+3y+52=10
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4. Tunosoe xonmpoavHoe 3a0anue Ha smane popmuposarus I1K-2:

11.5 Bonpocs! k 3a4yety (2 cemecTp)

Bexkrop. Yron Mexny BekTtopaMu. IIpoekuus BEKTOpa Ha OCb.

JIunelinple onepanuy HaJ BEKTOPaMHU, MX CBOWCTBA.

[IpsiMmoyrosibHasi cUCTEMa KOOPJMHAT Ha IUIOCKOCTHU U B MMPOCTPAHCTBE.

Koopaunartsl BEKTOpa, TOUKH.

JnuHa oTpeska.

BripakeHnue ornepariuii HaJ BEKTOpaMy B KOOPAMHATHOHN opme.

[enenue orpes3ka B JaHHOM OTHOIICHHH.

CkansipHoe npousBeieHne BeKTopoB. Ero coiicTaa.

[IpaBble u 1eBbIE TPOUKHU BEKTOPOB. BekTopHOE npoussenenue BeKTopoB. Ero cBoiicTaa.

. Beruncienne CKaJIApHOTO U BEKTOPHOTI'O IMTPOU3BCACHUA B ICKAPTOBLIX KOOpJAWHATAX.

CmMeniaHHoe IIPOU3BCACHUC BEKTOPOB. Ero cBoiicTBa.

. Beramcienue cMeIagHoOro IMPOU3BCACHUA.
. HpI/IJ'IO)KeHI/ISI CKAJIAPpHOI'0, BEKTOPHOI'O CMCIIaAHHOI'O HpOHSBe,Z[CHI/II;'I K pCHICHUIO 3aaa4.

. BexTopHsie npocTpancTsa. [IpuMeps! BekTopHbIX mpoctpancte R , R%, R".

.I[eKapTOBa U IoJsIpHasd CHUCTEMbl KOOpJAWHAT Ha IIJIOCKOCTH. CBs3b ACKApPTOBLBIX H

IMOJIAPHBIX KOOpAWHAT.

. ypaBHeHI/Ie JIMHHUH Ha IJIOCKOCTH. HapaMeTpI/IquKoe 3aJaHUC JIMHUU.

11.6 Bonpocs! k 3auery (3 cemecTp)

KaHoHn4eckoe ypaBHEHHE NIPSIMON Ha IUIOCKOCTH. Y PaBHEHHE NPAMOM 3alaHHOM IBYMs
TOYKaMHU. YpaBHEHHE MNPSAMOH C YIVIOBBIM KOX(PGUIMEHTOM. YpaBHEHUE NPIMOi
3a/IaHHOM TOYKOM M BEKTOPOM HopMaiid. [lapamerpudeckne ypaBHEHUS IIPSIMOIA.

OOGiee ypaBHEHHE MPSMOM U €ro UCCIIEI0BAHUE.

B3aumHoe pacronoxeHue AByX NpsSAMbIX Ha IUIOCKOCTH.

PaccrostHue OT TOUKH 10 IPSAMOM.

Onunc. Kanonnyeckoe ypaBHenne. CBOMCTBA.

['unepOona. Kanonnueckoe ypaBuenue. CBoiicTBa.

[Tapa6ona Kanonnueckoe ypasueHnue. CBoiicTaa.

JlupexTopranbHOE CBOMCTBO 3JUIMIICA, TUIIEPOOIIBI U TapaloJIbl.

VYpaBHeHus 3uuIica, runepOoibl U mapadosibl B MOJISPHBIX KOOpAUHATAX.

. O01iee ypaBHEHHE TNIOCKOCTH B TPOCTPAHCTBE.

. PacrionosxeHue mioCKOCTH OTHOCUTENBHO CUCTEMBI KOOPIUHAT.

. YT0II MeX Ay IIJIOCKOCTSMU. B3auMHOE pacIonoKeHue AByX INIOCKOCTEN.

. PaccrosiHre OT TOYKH 10 TJIOCKOCTH.

. IIpsimast muHusA B npocTpancTBe. KaHOHMYECKUE ypaBHEHUS TIPSIMOM.

. YTOII MEXIy NPSIMOU U IIJIOCKOCTBIO B IIPOCTPAaHCTBE. B3anMHOE pacronoxeHnue npsMon

Y TUIOCKOCTH.

Bekropupie mpoctpaHcTBa. [Ipumepbl aOCTpakTHBIX BEKTOPHBIX MPOCTPAHCTB. baswuc
npocTtpaHcTBa. EBkinmoBsl mpoctpancTBa. Hopma BekTopa u ee cBOMCTBA.

JInHeliHbIE OnepaTOpPbl BEKTOPHBIX IIPOCTPAaHCTB. MaTpulia JIMHEHHOrO oneparopa.
Anrebpanueckue onepamyy U UX CBOHCTBA.

Cob6cTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO ONepaTopa.



20. AnreGpandeckue orepaluy U UX CBOMCTBA.
21. AnreOpanueckue CTPyKTYpHI.
22. ITpumeps! anredpandeckux CTPyKTyp (TPyMIibl, KOJIbIA, MOJIs).

5. Tunosoe xonmponvroe 3a0anue na smane gpopmuposarus I11K-2:

11.7 O6panbl KOHTPOJLHLIX PA0OT

KonTpoabnas padora Nel

1. [IpencTaBUTH KOMILUIEKCHOE YnciIo Z BO Bcex popmax. M300pa3uts Z .

2) Z,=(V2;-2); 6) Z,=-2.
Bprunciuts: z; - 25, 22_11 28, §/2_1§/z—1
2
2. BEIDOIHUTE NEUCTBUSL.

((2+3i)(5—4i))_ j%81

D7) 0!
3 9 2
3. BeruucauTs onpenenuTens MaTpuilbl A HECKOJIBKUMU criocobamMmu A=|4 -8 3|,
1 -2 5
4. Pemuth cucremy no gpopmynam Kpamepa, B maTpuuHoii popme u metogom [aycca, caenars
IIPOBEPKY
X+2y+4z=-2
X+3y+6z=1
X+3y+7z2=-3

5. HallTh MHOXECTBO DPELICHHM OJHOPOJHOM CHUCTEMBI TPEX JIMHEWHBIX YPAaBHEHUH C YETBIPbMs
HEU3BECTHBIMU:
X1 +4Xy —3X3-9X4 =0
3Xy —7X3-10%x4 =0
2X1 +5X5 +X3—-8X4 =0

Kontpoabnas pa6ora Ne2

1. Han: tpeyroapauk ABC: A(5;-6), B(10; -5), C(8; —1). Haiitu:
1) nnuny croponsl BC,
2) cepenuny otpeska BC,

3) KOOpAWHATBI TOYKHU NECPECCUCHUSA MCAHAH TPCYTOJIbHUKA.

2. Hausr Bexropsr a(1;2;3), b(=1;3;2), ¢(7;-3;5), d(6;10;17) B HekoTopom Oaszuce.
[Toka3aTh, 4TO BEeKTOpHI &, b, C 06pa3yroT 6a3uc u HaiiTH KOOpAUHATHI BekTOpa d
B 9TOM 0asuce.

3. Hanst Toukn A (4;2;5), B(0;7;2), C(0;2;7), D(15;0). Haiitu:
1) Bexktopst AB, BC.



2) Hmuny BextopoB AC u CD.
3) VYron mexnay Bekropamu AB u AD.
4) CkanspuHoe npousseaenue Bekropos AB u AC.

5) Cwmemrannoe npousseaenue Bektopo AB, AC u AD.

4, Hanbl koopaunatel Touek: A(1;2;0), B(3;0;-3), C(5;2;6). Haiitu:
1) BekTopHOE ipousBeaeHue BekTopoB AB u AC,
2) iouiaib TpeyrojabHUKa ABC.

o. [aun terpasip ABCD: A(1;2;3), B(3;3;5), C(0;2;4), D(3;2;8). Haiitu:
1) AMMHBI CTOPOH TETPAdIPA,
2) 00BbeM TeTpasipa ABCD,
3) BBICOTY TeTpasApa, MPOBEACHHYIO U3 BepIuHbl D.

KonTtpouabnas pabora Ne3

1. Jlanbl koopauHathl BepiinH Tpeyroibauka ABC: A (5; —6),

B(10; -5), C(8; -1). Haiiru:
1) dnuny croponst BC,
2) VpaBuenue AC,

3) YpaBHeHHE ¥ JUTUHY BBICOTHI, TPOBEAEHHOW M3 BEPILUHBI A,
4) YpaBHEHHs MEIMaH, IPOBEAEHHBIX U3 BepIlnuH A u B,

5) uentp Tsokectu TpeyrosnbHrka AABC,

6) Yron ABC,

7) Inomane Tpeyronpurka AABC.

2. VYpaBHenue omHoW u3 cTopoH kBagpara X+3y—5=0. CocTaBuTh ypaBHEHHsS Tpex
OCTaJBbHBIX CTOPOH KBaapara, eciu P(—1;0) — Touka mepecedeHWs] ero IUaroHaiei.
Crenarp yeprex.

3. Toctpouth MuHUK:
2 2 2 2

a) X2 +y? =4x.; 5)%+y7=1; 6) 9X* +4y® = 36 2)%—)/7=1; 0) X —y? =4

e) X —y?=0; o) y=4x*; 3) x=4y*;u) y=-4x*; k) x=-4y>

4. Jluaus 3amaHa ypasaenmem F=1/(1+COSQ) B TONSApHON cHUCTeME KOODPIMHAT.
Tpebyercs:
@) TIOCTPOUTH JIMHUIO MO TOoukaM, HaunHas oT @=0 10 Q=27 u npunaBas ( 3HA4YEHHS uepes3
MIPOMEXYTOK Tt/ 8;
0) HallTH ypaBHEHHUE JTaHHOW JMHUU B JIEKAPTOBOW MPSIMOYTOJILHOM CHCTEME KOOPJAMHAT, Y KOTOPOil
HAyajo COBIAAAET C MOJIOCOM, a MOJOKUTENIbHAS MTOyOCh a0CIHUCC — € TIOJISIPHON OChIO;
) 110 yPaBHEHHUIO B JEKapTOBOI MPsIMOYTOJbHON CUCTEME KOOPAMHAT ONPEACIUTh, KaKas 3TO JIMHUSL.



6. Tunosoe konmpoavroe 3a0anue Ha smane opmuposanus [1K-2:
11.8 UToroBnlii TecT Mo AucHUILInHE «MaTeMaTHKa»

. TecTbl eIMHCTBEHHOI'0 BLIOOPA

Buvibepume o0un npasunvhwuiti omeem u3 4ucia npeodioHCeHHbIX 8apUAHMOS.

1. VYrnosoii koaddurment npsmoir 6X+ 2y —5=0 pagen...

a)3 0) 2 B) -3 r) -6
2. Ilpsmas mpoxomut uepe3 touku O(0;0) m B(-2;-1). Torma e€ yrioBodr ko3¢ ¢uiment
paBeH. ..
1 1
a) —— 0) 2 B) -2 r) —
) > ) ) ) >

3. Koopmunatel Touek cnenyromme: A(1;-2;3), B(0;-1;2), C(3;-4;5). Kocunyc yria mexmy
BEKTOpaMHU AAu AN paBeH. ..

a) —% 0) -1 B) 0 r) 1
4. Paccrosinue ot Touku A(1;-1;5) no mnockoctu 2X+3y+62+6=0 paBHo...
a) 3 6) 27 B) S r) 6
1 -1 2
5. Marpuna obparnas gannoit |0 1 —1| paBHa...
0 0 1
113 100 11 -1 1 00
a)|0 1 1 6)(1 1 0 B)|0O 1 1 |l 10
0 01 311 0 0 1 -1 11

3X, +2X, + X, =1
6. PaHr OCHOBHOM MaTpHIIbI CUCTEMBI < 2X, +5X, +3X, =—3  paBeH...
3%, +4x, +2x, =-1
a) l 0)2 B) 3 r) 4

dip d12 d13
7. PaznoxxeHue 1o NepBoii cTpoke onpenenuTens A=(1 2 3| paBHO ...
-1 0 O

a) a,, +2a,, +3a,, 0) —a,, +2a,, B) 3a,, —2a,, r) —3a,, +2a,, + 2a,,

8. Kowmmiekctoe uncio Z =1—i/3s TPUTOHOMETPHUECKOH popMe UMeeT BUI. ..

a) 2(003[— Z] +isin (— ZD 6) z[cosﬁ +isin ZJ
3 3 3 2

B) [COS(— zj +isin (— ZD r) Z(COSZ +isin Zj
3 3 3 3

Il. TecThbI MHOKECTBEHHOI0 BLIOOPA

Bbz6epume HECKOJIbKO npasujlbHblX oneemoes us 4ucia npeaﬂOOiC'eHHle 6apuUanmoe.



1. IlepneHIUKYISPHBIMU SIBISIOTCS Maphl MPSIMBIX. ..

a)l:y=2x+1; I,:x-4y=0 0) I;:2y+x-3=0; I,:8x+2y-3=0
B) LL:y=-2x+5; |,:2y=4+X r) l,:x-9y=0; I;:18x+2y+3=0
2. YpaBHEHUSMH MPSMOU SBIISIOTCS. ..
2 Xy x> y?
a) 2Xx+3y=5 0) y=— —+==1 —4+===1
) ex+3y ) Y=y R RFTAET:
3. HapaJ'IJ'ICJ'IBHBIMI/I mI0cKOCTH OXZ SIBASIOTCSL. . .
1
a) z=5 0) y=§ B) 3y+5=0 r) X+y=0

4. Tlpoxomat uepe3 och OZ MIOCKOCTH. ..
1
a) Xx+2y=0 0) 4x—y+z=0 B) Y=X+Z+5 r)yzgx
5. Cucrembl TMHEHHBIX YPaBHEHUN UMEIOT O€CKOHEYHO MHOTO PEIICHUM. ..

X1+3X2_X3=1 6){ Xl_xz+2)(3=0

a) 4 —X +5x,=3
) X%, — X, +3X, +5%, =0
—2X, —6X, +2%;, =1

4, +2X, =6 ) 2X, +3X, =5
2X, +X, =3 r 3, —X, =4
6. Cucrembl TMHEHHBIX YPaBHEHUI UMEIOT XOTs ObI OZHO PELICHUE. . .
2X, —5x, =1 2%, —5x, =1
a) 0)
X +X,=2 —2X, +5%, =-1
2x, =5, =1 3
) {—2x1+5x2=2 r) % +2% =-3
7. COBMECTHOM SIBJISIFOTCSI CHCTEMHI ...
X—-y—-5z=2 -Xx+2y=1 X—2y=2 X—2y=2
a 0) B r
y+13z=-3 2x—-4y =5 3X—-6y=6 3x—-6y=4
8. Basuc B R®06pa3yroT TPOIKH BEKTOPOB. ..
a) (-3,0;2),(21-4),(15-2;-2) 6) (1,0;7),(-1,2;4),(3231)
B) (5-14)(3-52),(-1-13-2) r) (12-1),(3,0;2),(4-2;3)

111. TecThbl HA BOCCTAHOBJIEHNE COOTBETCTBHSA

Hatioume coomeemcmeue mesxicoy snemeHmamu 08yxX MHO#CECME.

1. YcraHOBHUTE COOTBETCTBHE MCKAY NPSAMBIMHA U UX HAIIPABJIAOIIUMHA BCKTOPAMMU:

1) x—y+2=0 a) e = (-11)
2) 2y =x-3 6) e=(2;1)
3) 2x+3y—1=0 B) e =(L1)
4) x+y—5=0 r) e=(-3;2)

2. YcTaHOBHUTE COOTBETCTBUE MEXKAY IMIIOCKOCTAMHU U UX BEKTOpAaMKU HOPMAJIH:
1) 2x+y—-3z+5=0 a) n=(-15)



2) 2x—y+3z=0 6) n=(L-11)
3) y=x+5z-1 B) N =(2;-13)
4) x—y+z=2 r) n=(2;1-3)

3. YcraHoBHTE COOTBETCTBUE MCXKAY IMOHATHUEM M €TI0 OIIPCACIICHUEM!

1) sKCIEHTpUCHUTET TUIIEPOOITHI
2) AUPEKTPUCHI IIUIICA

3) KCUEHTPUCUTET BJUIUIICA

4) nUpeKTpUCH TUIEepPOOIIBI

o o a
a) MMpAMBIC IICPIICHAUKYIISIPHBIC K OoJIbIIEH OCH U OTCTOAIIMEC OT MAJIOUW OCH Ha PAaCCTOSAHUC —
e

0) oTHomIeHHE (HPOKYCHOTO PACCTOSIHUS K JAJTUHE
OoubIeii ocn

B) MpsIMbIC TIEPIICHINKYJISIPHBIC K JCHCTBUTEIBLHON OCH U OTCTOSIINE OT MHUMOMW Ha PacCTOSIHHUE
a

e
I') OTHOIIEHHE (JOKYCHOTO PACCTOSHUS K JJTMHE JCHCTBUTEIFHON OCH
4. YcraHOBHUTE COOTBETCTBHE MEXY MaTpULIAMU U UX PAHTOM:

1 2 4
0 3 1 3 2 1 3 2 15 2 3
1A= 020 6 2)A=(1 2 4 3)A=|3 9 6| 49A=|0 0 0 2
2 4 8 9 27 18 0 01 2
001 2
a) r=1 o) r=2 B) r=3 r)r=4

5. VYcraHoBuTe COOTBETCTBHE MEXOy ONpEAacIuTCIEM H 4YHCIOM O, IIpAd KOTOPOM
ONPECACIINTECIIb PABCH HYJIIO!:

2 1 3a 12 -2 1 1 3-a
1) 2) ) 4)

6 20-3 1 4 6 o+ 3 6
a) =3 0) a=5 B) a=—4 r a=1

- — —

6. YcraHOBHTE COOTBETCTBHE MEXIy BEKTOpamMH a, b u mapamerpoM o., mpu KOTopoM a, b -
JIMHENHO 3aBUCUMBIL:

1) a(2;0;0;3), b(—4;0.—9;0;-6) a) o=2
2) a(3;0;0,;2), b(6;2—a;2+;4) 6) o=-2
3) a(a—10;-3;5), b(-2;—a—2;6;-10)  B) =3
4) a(l;a+4;0—4;0), b(L;5;9;0.—1) r) a=1

7. YCTaHOBUTE COOTBETCTBHE MEXy TTOHSITHEM U €TO ONPEICICHUEM:
1) Cucrema ypaBHEHHI Ha3bIBAETCSI COBMECTHOM,
2) CucreMa ypaBHEHHUI Ha3bIBACTCS OMPEICIICHHOM,
3) Cuctema ypaBHEHHI HA3bIBAETCSI HEOTIPEICTIEHHOM,

4) CucremMa Ha3bIBa€TCS HECOBMECTHOM,



a) €ClIi CUCTEMa UMEET, XOTs Obl OJTHO pelIeHne
0) ecnm cucTeMa He UMEET HU OJJHOTO PEICHUs
B) €CJIM CUCTEMa MMeeT OECKOHEYHO MHOTO PEIICHUI
F) €CJIM CUCTEMAa UMCCT CAUMHCTBCHHOC PCUICHUC

7. Tunosoe konmponvroe 3adanue Ha smane ¢opmuposanus I1K-2:

1V. TecTbl HA BOCCTAHOBJICHHE MOCJI€10BATEIbHOCTH

Pacnonoocums 6 npasujlibHom nopﬂdke npedﬂowceHHble 6aApPUAHNIbBL OMEEMOE.

1.

Mo -

Pacnionoxwure mpsiMble B OPSIKE BO3PACTAHUS YTIIOBOTO KO PHUIIMEHTA:

a) 8x—2y-5=0 0) X+y—-2=0 B) Yy =3x+1 r) 12x+3y =0

Pacnomoxure KPHUBBIC BTOPOI'O IIOPAAKA B ITOPAIAKE y6LIBaHI/I}I OKCIHCHTPHUCHUTCTA:
Xy X y° 2 2 S 2
—+—=1 0) ———= 9y =4x"-36 X=——49-

R )16 g 5) 9 REE N

Pacronioxure KOOpPAMHATHI TOYEK B IMOPAAKE BO3pACTaHMS IUIOMIAAM TPEYroJbHHUKA
ABC:

a) A(1;2), B(3;0), C(5;2) 0) A(1;3), B(2;-1), C(2;-3)

B) A(2;5), B(1;0), C(-4;1) r) A(7;0), B(5:1), C(-4:2)

Pacrosioxure KOOPAUHATHI TOYEK B MOpsi/Ke yObIBaHMs 00beMa TeTpadapa ABCD:

a) A(1;2:3), B(3;3;5), C(0;2:4), D(3;2:8)  6) A(-1:2:4), B(-1;-2:-4), C(3;0;-1), D(7:-3:1)
B) A(1;3;0), B(2;5;-1), C(2;1;3), D(7;1;0) 1) A(2;0;-1), B(3;1;-2), C(0;1;2), D(2;5;7)
Pacronokure KOMIUIEKCHBIE YHCIIA B IMOPSIKE BO3PACTAHMS apI'yMEHTa:

a) 1+i 0) -2 B) i r) 1

Pacnonoxure CHCTEMBI JIMHEHHBIX yYp aBHEHHUM B MopsAAKE BO3paCTaHUA  HUX
ONpCaACIINTECIIA:

X+3y=1 2X+5y+z2=2
2X—-y=2 X+8y=2
a) 0) 12y+4z=5 B) r)sy-3z=4
3X+4y=-3 2%+ 5y =2 —-3Xx+2y=7 x42y=5

Pacrionoxxure MaTpuilbl B MOPSIKE YOBIBAaHHMS CYMMBI 3JIEMEHTOB, PACIOJOKEHHBIX Ha
IJIABHOM IMAarOHAJIA 3TOM MAaTPHUIIBL:

7 31 5 -1 1 2 3 0 1
a)A=| 4 -4 0| 6)A=| 3 3 0| BA=|—2 3 1|nA=[-3 1 0
2 6 2 2 4 -2 7 2 -5 2
PaCHOHO)KI/ITe KOMIIJICKCHBIC YHCJIa B HOpH}IKe Y6I)IBaHI/I$[ MOI[nyI:
a) -1+ 6)-2i B) o B Cal)
22 1+i

V. TecThbl OTKPBLITOr0 THIIA

Kocunyc yria mexay miockoctsiMu X+Y—2+1=0u X—y+2z—-2=0 pageH...
Pamuyc cdepsr X° + Yy +2> —2X+4y+22—-3=0 pases. ..

Paccrosiaue ot Hauana koopauHaTt 110 mwiockoctu 15X —10y+6z—-190=0 pasHo...
Paccrositaue ot Touku A(2;-5) 1o npsimoit X—Y =0 pasHo...

3% +2X, + %, =1

aBeH...
2X, +5X, +3x, =-3 bapett

Panr pacmmpeHHON MaTpUIbl CHCTEMBI {



6. Hano Z, =1+1i; Z,=2—1,Torma % paBHO...

2

7. 3HaueHue y, Mpu KOTOPOM BEKTOPHI 2(3y; y; Du b (1; -3; 5y) oproroHaiabHbI, paBHoO. ..

8. JlaHbl MaTpHIIBl 4 = ((1) 2] h B :(_42 2) Torma A- B paBHO ...

TumnoBoe 3aganue onenuBaetcs 1mo 100-0amIbHON MIKayie, KOTOpas MEePEBOAUTCS B IISTH
O0aJUIbHYIO IIKaJy B COOTBETCTBMM C JACWCTBYIOIIUMM Ha TeKymMi MoMeHT [lonoxenuem o
PEUTHHTOBOM CHCTEME TEKYIIErOo KOHTPOJISI yCIEBAEMOCTH M IPOMEXKYTOUYHOW aTTeCTalluu

CTYJEHTOB:

- OIICHKa «5» BBICTABIISICTCS B ci1ydae, €CJIM CTYACHT BBIIIOJIHUI Ka4YC€CTBEHHO 87-100 %

THUIIOBOT'O 3aJ1aHU,

- OIICHKa «4» BBICTABIIICTCS B cjiydae, €CJIM CTYACHT BBIIIOJIHUJI KAYCCTBCHHO 75—86 % THIIOBOTO

3a/1aHUS;

- OIICHKa «3» BBICTABIIICTCS B cjiydae, €CJI CTYACHT BBIIIOJIHUJI KAYCCTBCHHO 60—74 % THIIOBOTO

3a/1aHUS;

- OIICHKa «2» BBICTABIIICTCS B cJIydace, €CJIM CTYACHT BBIIIOJIHUJI MCHEC 60 % THIoBOTO 3aJaHus.

YpoBuu chopmupoBanHocTu komnerenuuu [IK-2 B pamkax 1ucuunjiMHbI:

VYposens IIK-2

OCHOBHBIE MIPpU3HAKH YPOBHA

MOPOTOBBIN

Bnageer BbIUMCIMTENBbHBIMU HaBbIKaMHU. PemaeTr OCHOBHbIE
TUIBl 3a/la4 aireOpbl U TeOMETPUM, UCHOJb3YS 3aJaHHBIN
aIrOpUTM. YMEET CO31aBaTb MAaTEMaTUYECKyI0 MOJECIb U
paspabarbiBaTh AITOPUTM PEIICHUs 3aJad IIKOJIBHOTO Kypca
MaTE€MAaTHKHU.

0a30BBIil

Ymeer COCTaBIIATh MaTEMaTHIECKYIO MOJIEJIb
anreOpanyeckux M TIeOMETPUYECKUX  3aJad.  YMeeT
paspabarbiBaTh QJITOPUTMBl pEIICHUs alreOpanvyeckux u
reomerpuueckux 3agad. MHcnomesyer MWKT g ux
pean3anyH.

MOBBIIIEHHBIN

YMeeT NpUMEHATh KOMIIBIOTEPHBIE TEXHOJIOTMH  JUIA
pelIeHns  MaTeMaTUYeCKUX WM NPUKIAJHBIX  3a7a4
CpeACTBAMU anreopsI u T€OMETPUH. Bnaneer
BJIEMEHTApPHBIMU  HaBBIKAMH MaTeMaTU4eCKOl U
CTaTHUCTUYECKOW 00paboTku uHpOpMaAMKU TpU HIyUYECHUU
TEOPETUYECKON M MPAKTHYECKONW YacCTH JUCHMILIMHBI

KPUTEPUU OLNEHKU KOMIIETEHIIMHU I1K-2 B PAMKAX

JUCHMIINHDL:

KpuTtepuu oieHKH yCTHOIO OTBeTA:
1. CootBercTBHe 0TBeTa popMyaupoBKe Borpoca. ConepikarenbHOCTh, IITyOnHa U
MoJIHOTa 0TBeTa. JlocTroBepHOCTH M3maraemoro Matepuana (0-40 6amios).

2. ApryMeHTHpPOBaHHOCTb, JIOTHYHOCTH (0-30 GasmioB).
3. JlocraTtouHblli HAyYHO-TeOpeTHUecKuii ypoBeHb oTBeTa (0-30 6amioBs).




YPOBHU COOPMHUPOBAHHOCTU KOMIIETEHIIUH IIK-2 B

PAMKAX JTUCIUIIJIMHBI:

- CriocoOeH pa3BUBaTh MPOPECCHOHATBHO BXKHBIC U 3HAYMMbIC KQUueCTBa JINYHOCTH
Oyayiux pabounx, CIIyKalluX U CrenuaincToB cpeanero 3eena (I1K-2).

YpoBeHb
c¢popMHPOBAHHOCTH
kommnerennun IK-2

OcHoOBHbBIE IPU3HAKH YPOBHS

MOPOTOBBIN

OTBET B OCHOBHOM MPaBUJIbHBIM, HO CXEMaTHUYHbIMH,
0OHapyKUBAIOLIUI JIUIIb YMEHUE MMOBEPXHOCTHO U C OTKIOHEHUSIMU
OT TOCJEN0BATEIBHOCTH HW3JIOXKEHUSI PACKPBITh MaTepuasl; HAYYHO-
TEOPETUYECKHI ypOBEHb OTBETA HE JOCTATOYECH; HET 0000IIeHui U
BBIBOZIOB B TOJIHOM O0BEME, MMEIOTCA CYIIECCTBEHHBIC OIIUOKH B
(hOpMYJIUPOBKE ONPEICICHUH.

0a30BBIit

OTBET, OOHApPYKMBAET XOpOIlee 3HAHWE W MOHMMAHHE MaTepuania,
YMEHHE H3JaraTh CBOM MBICIHM IIOCJIENOBAaTEIIbHO U I'paMOTHO. B
OTBETE  MOXET  OBbITh  HEJOCTaTOYHO  IIOJHO  pa3BepHyTa
apryMeHTalus,  BO3MOXHBI ~ OTJAE€JbHbIE  3aTPy/JHEHUS B
(GbopMyIMpPOBKE BBIBOJIOB, MJUIIOCTPATUBHBIA MaTepHall MOXKET ObITh
IpPEJCTaBIeH HEAOCTATOYHO, NPUBOJMMBIE NpPUMEpPHl HE TOYHBIE,
OTJIeIbHBIE OLIIUOKH B (POPMYJIUPOBKE MOHATHI.

OBBIIIEHHBIN

OTBET MCYEPIBIBAIOIINN, TOYHBIN, IIPOSBICHO YMEHUE I10JIb30BATHCS
MaTepuajioM TEKCTOB MO IpPEeAMETy Il apryMeHTauud |
CaMOCTOSATEIIBHBIX BBIBOJIOB, cBOOOJIHOE BIIaJICHUE
COOTBETCTBYIOIIEH TEPMHHOJIOTHEH, HAaBBIKAMH aHAIW3a, YMEHHUE

0606HICHI/I$IMI/I 1 BBIBOJJAMH, UCIIOJIB3Yys TCPMUHBI.

nu3jaratb CBOM  MBICIM IOCJICAOBATCIBHO C HCO6XO)II/IMBIMI/I

MeToauuecKkue MaTepHualJibl, ONMPEACTAIONINEC TPOUEAYPHI OLICHUBAHUSA

[enbro MpOMeXyTOUYHOM aTTeCTallMU 110 JaHHON AUCHMILIMHE SBISETCS OLIEHKAa YPOBHS
c(OPMHPOBAHHOCTH KOMIIETCHIIMHA B pPe3yJbTaTe YCBOEHHUS 3HAHUU, NMPHOOpPETEHHsS yMEHU,
HABBIKOB U ONbITA JAEITEIbHOCTH B paMKaX OCBOCHHUS JUCHMILTUHBI (MOIYJIs).

[Iporienypa olieHUBaHHUS OXBaThIBa€T OOYYAIOIIMXCS, OCBAaMBABILUX JUCIHUILIUHY
(monyns) Ilpoueaypa olleHHBAaHMS TPOBOJUTCS [0 OKOHYAHUU OCBOCHHUS JAUCLUHUILIHMHBI
(Monyiist). OneHka ypoBHS C(HOPMHPOBAHHOCTM KOMIETEHIMI Ha 3Tamax uX (OpMHpPOBAHUSA
omnpezenseTcss Ha OCHOBaHMM COOECeNOBaHMs, BKJIIOYAIOIIMX TEOPETUYECKHE BOIPOCHI HIIU
3aJaHKsl, B KOTOPBHIX OOyyaromeMmycs MpeaiaraloT OCMBICIUTh peabHyI0 MpoQecCHOHaTbHO-
OPUEHTUPOBAHHYIO CUTYallMI0, HEOOXOAMMYIO JJIsi PEIIeHUs JaHHOM MpoOJIeMbl; MPH 3TOM
aKTYaJU3UPYyeTCsl OIpeIeIeHHbI KOMITJIEKC 3HaHUM, HEOOXOAMMBIN Ui pa3pelieHus JTaHHOU
npo6sieMbl. OlleHUBaHKHE OTBETOB O0YUaIOLIUXCS MPOBOJIUTCS B COOTBETCTBUU C NMPUBEICHHBIMU
KPUTEPUSAMHU.

Ha ocHoBaHuM OTBETOB (OTBETOB HA TECT, BBHINOJIHEHUE MPAKTUKO-OPUEHTHUPOBAHHOTO
3aJaHMsI) OLEHHMBAETCS YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIMH Ha JTamax ux
(GopMHpOBaHUs B paMKax JUCLUIUIMHBI (MOJYJIs), @ TAKXKE YPOBEHb 3HAHUHN, yMEHUH, HABBIKOB U
ONbITa JEATEIbHOCTH, IO pE3yJbTaTaM BBICTABISIETCS OLIEHKA. Pe3ynbTaTel INpOBENEHUs



npoucaypbl B YCTAHOBJICHHOM IMOPAAKE IMPOCTABIIAIOTCA IMPEIOAaBaTCJIEM B 3aUCTHBIC KHHXKKH

O6y‘-IaIOH.II/IXC5I U DJICKTPOHHBIC BCIAOMOCTH.

Ilo pe3ynabTaram mpoBENEHUS IPOLELYPHI

OLCHUBaHUWA IPECoaAaBaTejIEM ACIaCTCA BBIBOJ O pPE3yJibTaTax HpOMC)KYTOqHOfI aTTcCTaluu I10

NUCHUIIINHE.

[Ipouenypa ouenuBanus (2 3auera, 3K3aMEH) COOTBETCTBYET ACHCTBYIOLIUM B BY3€

TEKYIIUM IOJ0KEHUAM, BKIItoUas [1on0xeHne 0 peMTUHIOBOM CUCTEME TEKYILIET0 KOHTPOJIS

YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTALIMU CTYAECHTOB.

CBelieHus 0 COCTOSTHUM NPOrPaMMbl

YueOHBbIi 1o

OcHoBaHue

OrMeTKa 0
HAJIWYUU U3MEHEHUI

IToamuce
3aB.kadenpoit
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