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1. IEJIX U 3AJTIAYN OCBOEHU A AU CHUIIJIMHBI

LlensiMu OCBOEHUS TUCIUIUTMHBI «DJIEMEHTHI BBICIIEH MATEMATUKI SIBIISIOTCS:

- obecneunTh MaTeMaTHUeCKyl0 0a3zy, HEOOXOIMMYIO JJs YCHEIIHOTO YCBOEHUS
CTyZIEHTaMH JPYTHX AUCHUIUINH, IS peIeHUs PO ECCHOHANBHBIX 337134,

- (opmupoBaTh yMEHHUS M HaBBIKHM, HEOOXOIUMBIE IJIsl MPAKTUUYECKOTO MPUMEHEHUS
MaTeMAaTHYeCKUX HIACH M METOJIOB /ISl aHadu3a W MOJCIHPOBAHUS CIIOXKHBIX CHCTEM,
IPOIIECCOB, SIBJICHUH, IS TOUCKA ONTUMAJIbHBIX PELIICHUN M BHIOOpA HAWIYYIINX CIIOCOOOB UX
peanu3anuu.

3amauaMu JUCHUIUIUHBI  «OJIEMEHTHl BBICIIEH MaTeMaTHKW» SBISIOTCA: COCTOUT B
3HAKOMCTBE CTYIEHTOB C OCHOBHBIMH ITOJIOKCHUSMH U KAHOHAMH MaTEeMaTHYECKOTO MBIIIICHNS,
BO3MOXHOCTSIMM MaT€MaTHUYECKUX METO/0B HCCIICAOBAaHUS, METOAAMU MaTeMaTU4ecKOro
MOZETMPOBAHHS, PA3BUTHHU O0IIEH MaTeMaTHIeCKOH TPaMOTHOCTH OYIyIIETO CIIeUaICTa.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

Huctummaa «2neMmeHThl Bhicmielt Matematukm» (EH.01) oTtHOcuTCsS K 00si3arenpHOU
YacTH MaTEeMaTHYECKOTr0 M OOILEro eCTeCTBEHHOHAYYHOIO IMKJIA U BXOIUT B 00s3aTENIbHYIO
4acTh OCHOBHOHM 00pa3zoBaTeIbHON MPOTrpaMMbl U HAXOAWUTCS B JIOTUYECKOH M coJepKaTeabHO-
METOAMYECKOHN CBSI3U C APYTUMH TUCHUILIMHAMU (MOIYJISIMH, IPAKTUKAMH)..

[MpenmectBytomue aucuuuinHel  (Kypebl, | Ilocnenyromme mucuumIiHbl (Kypehl, MOIYJIH, TIPAKTHKH)
MOJIYJIU, IPAKTHKH)

MaremaTuka Teopust BEpOATHOM M MaTEMATHYECKAasi CTATUCTHKA
DJIEMEHTHI MATEMATUUECKON JIOTUKHU

3. TPEBOBAHMUSI K PE3YJBTATAM OCBOEHMS COJEPXKXAHUS
JUCHUITJIUHBI
[Iporiecc n3yueHus: TUCIUILIMHBI HAMpaBieH Ha (OPMUPOBAHUE DJIEMEHTOB CIICIYIONINX
KOMIICTEHITHM 10 JAaHHOM CIICIMaIbHOCTH:

Kojn 1 HanMeHOBaHME KOMIIETEHIIUU PesynbraTel 00y4yeHus

OK 0l. Boibupars crnoco0bl pelieHus | 3HATh:

3a1a4 npodecCHOHATBHON | — Ha3nauenue u BHIBI HH(OPMAIIMOHHBIX
NeSITeITbHOCTH, NPUMEHHUTEITHHO K | TEXHOJIOTHI, TEXHOJOTUU cOOpa, HAKOIUICHUS,
pPa3TUYHBIM KOHTEKCTaM. 0o0paboTKu, Tepemayn W PaCIpPOCTPAHCHHS

OK 05. OcymecTBiasTh YCTHYIO U | HHOOPMALHH.

MUCbMEHHYIO KOMMYHUKAIIUIO Ha | — Cocras, CIPYKTYpY, [IPUHLUIIBI
roCyIapCTBEHHOM si3blke Poccuiickoil | peanusanun 5 (G YHKIIMOHUPOBAHUS
denepanid ¢ y4eTOM O0COOEHHOCTEH | MH(OPMAIIMOHHBIX TEXHOJIOTHH.

COLIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa | — bazoBble u npukiiagHbie HHGOPMALMOHHBIE
TCXHOJIOTHUH

— HNHcTpymeHTanbHbIE cpencTaa
UH(POPMALIMOHHBIX TEXHOJIOTUH.

yMeThb:

— OOpabaTeIiBaTh TEKCTOBYIO W YHCIOBYIO
UH(OPMALIHIO.

- [IpuMeHsATh MyJIbTUMEIUITHBIE TEXHOJIOTUN
00pabOTKU U MpeCTaBIeHUs HH(POPMAITUH.

— OO6pabatbeIBaTh SKOHOMHUYECKYIO u
CTaTUCTHYECKYI0O  HMH(OpMAIMIO,  HCIOJb3YS
CpEJICTBA MaKeTa NPUKIIAJHBIX IPOTPAMM.




4. ObPbEM JUCHUIIJIMHBI U BUbBI YUYEBHOM PABOTHI
OO0mui 00bEM QUCHUILIHHEI COCTABIIAET 84 aKaJIeMHUUECKUX Yaca.

Bun yae6HO# paboThI Beero yacos (iilée: Iﬁ’

AyautopHasi pabora (Bcero) 66 66
B TOM YHCIIE:
Jlexmmm (J1) 32 32
[Tpaktuueckue 3ansatus (I13) 32 32
Cemunapsl (C)
JlabopaTtopusie padoTs (JIP)
Koncynpranuu 2 2
CamocrosiTesbHas padora (Bcero) (CP) 10 10
B TOM YHCIIE:
Kypcogoii npoekt (pabora)
PacuetHo-rpaduueckne paboTsl
KontponbHas pabora
Pedepar
CamonoaroroBka (CaMOCTOSITEILHOE 10 10
U3Yy4EHUE pa3/eNioB, MpopaboTKa u
MOBTOPEHHE JIEKIIMOHHOTO MaTepuana u
MaTepuana ydeOHMKOB U y4eOHBIX
OCOOMiA, MOATOTOBKA K TaOOPATOPHBIM H
MPAKTUYECKUM 3aHATHUSIM, PYOSI)KHOMY
KOHTPOJIIO U T.J.)
IIpomeskyTouHast aTTecTanMs 8 8
Bua npomexxyTo4HoOM arrecTanuun JK3aM€H JK3aM€H

OO0uii 00bLeM, Yac 84 84

* Ha 0a3e cpenHero oomero 0opa3oBaHus
** Ha 6a3e OCHOBHOTO O0IIEero 00pa3oBaHus

5. COONEP KAHUE U CTPYKTYPA JUCHHUIIJINHbI
5.1. Conep:xanue TUCUMIIIMHBI

Ne
Haumenosanue
pasnena Coneprxanue pasnaena (TeMbl)
pasnena (Tembl)
(Tembl)
o S — Omnpenenurenu. MuHOp U anredpandecKue A0MOTHEHUE,
p N Teopema paznoxeHus. OCHOBHbIE CBOMCTBA OMpeIeTuTENCH.
1 CucTteMbl TUHEHHBIX . N
. Cucremsl TMHENHBIX ypaBHeHu. Meton Kpamepa. Meton
YpaBHEHUU
I'aycca.
Marpunpsl. [eiictBus Han matpunaMu. OOpaTHast MaTpULa.
2 Marpuiis Panr matpuupl. Pemenne cucteM JTUHEMHBIX YypaBHEHUN
MaTpU4HBIM cioco0oM. CoOCTBEHHBIE 3HAUCHHS MATPUII.
Jluneitnoe Cucrema BekTOpoB. JIMHEITHOE BEKTOPHOE MPOCTPAHCTBO.

3 BEKTOPHOE PazmepHocCTh 1 6a3uc IMHEHHOTO MpocTpaHcTBa. JInHelHHbIe
MIPOCTPAHCTBO onepaTtopbl. COOCTBEHHBIE BEKTOPHI JMHEHHBIX ONEPAaTOPOB.
DNeMEHThI [IpsiMoyronbHas U NoJIIpHAas CUCTEMBbI KoopauHart. [Tpsmas

4 AHAJIUTUYECKON nurus B R2. Kpussle Broporo nopska. I[Ipsmas 1 miIockocTs B
reOMEeTpUHU R’,

BBenenue B HericrButenbHbie uncna. KommiekcHsie yncia. OKpecTHOCTh

5 MaTeMaTUYECKUU TouKkd. CBOMCTBA YUCIOBBIX MHOXECTB. YHUCTIOBBIE
aHaJIN3 1ocyie10BaTenbHOCTH. [Ipenen uncioBoil nocae0BaTeNbHOCTH.
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CaoiicTBa nocienoBarenbHocTel. [lepeMeHHbIe U TOCTOSHHBIE
BennuuHbL. OyHKIUS. DneMeHnTapubie QyHkimu. [Ipenen
nepeMeHHo# BenuunHbL [Ipenen ¢pynknuu. beckoneuno maibie
1 OECKOHEYHO OOJBIINE BETUYHUHEI. 3aMedaTelbHbIC TIPE/IEIbI.
HenpeprsiBHOCTD PpyHKITMN B Touke. Touku paspeiBa. CBoWCcTBa
HENPEPHIBHBIX (PYHKITHA.

Ompenenenne MPOU3BOIHOM, €€ PU3NUECKHI, TeOMETPUUSCKHUI
U DKOHOMHUYECKHI cMBICTI. OCHOBHBIE IpaBuIn

Huddepennmansroe | muddepennuposanus. Juddepenmnman. [IponsBogasie u
6 HCYUCIICHUE nuddepeHIranb BEICIIUX MOpsaKoB. Teopemsbl Pos,
GyHKIMM OJTHOM Jlarpanxa u Komm. [TpunoskeHuss mpon3BOAHON: UCCIEA0BAHUE
IIEPEMEHHON (GYHKIIUU HA MOHOTOHHOCTB, 9KCTPEMYMBI, BBIITYKIIOCTh U
BOTHYTOCTb, PAaCKpBITHE HEoNpeeieHHOCTe!; hopmyna
Tennopa.
@YHKIIMN HECKOJBKUX NepeMeHHbIX. [Ipenen, HenpepsIBHOCTS.
Dyt YacTHbie NPOH3BOJIHBIE. YacTHble MPOU3BOIHBIE BHICILIUX
7 HECKOIKHX nopsiikoB. [lomubrit nuddepeniman. [IponsBoanas mo
HepeMeHHBIX HaIlpaBJICHUIO. Fpa;meHvT. DKcTpeMyMbl (YHKITUU HECKOJbKHX
IIEPEMEHHBIX. Y CJIOBHBIN 3KCTpeMyM. MeToa MHOXKUTENEH
Jlarpanxka.
[TepBooOpasnas u HeonpeaeIeHHbI HHTErpasl. OCHOBHBIE
CBOKMCTBA HEOIPEAEIEHHOr0 uHTerpana. Hemocpeacrsennoe
] Heonpenenennsriit HWHTErpupoBaHue. IHTerpupoBanue 3aMeHON EPEMEHHOM.
UHTErpa dopMyia UHTETpUpOBaHUs 1o yacTsM. HTerpupoBanue
panmoHanbHOM QyHKIMU. IHTErppOBaHue
TPUTOHOMETPUYECKHUX M HPPANMOHAIBHBIX (DYHKIIUH.
[TonsiTue onpeneneHHoro nurerpaina. OCHOBHBbIE CBOMCTBA
o . ornpenenenHoro uHrerpaita. ®opmyna Herorona-Jleiionumna.

9 HHHTpe?I[)ZIIeHHHH 3aMeHa MepeMEeHHOI B onpeiesiecHHOM uHTerpaie. @opmyna
WHTETPUPOBAHUS MO YaCTAM. [ 'eoMeTpruuecKrue NpuiIoKeHus
onpezeneHHoro nurerpana. HecoOcTBeHHbIE HHTETpaJIbI.
[lonsiTHe ¥ peACTaBICHHE KOMIUIEKCHBIX YHCEN, OCHOBHBIE
noHsTHs. ['eomerpuueckoe n3o00pakeHne KOMIUIEKCHBIX YUCEIL,

10 KommiekcHbie uncna | ¢popmel 3anucu. JleiicTBUS HaJl KOMIUIEKCHBIMH YHCIaMU

(cnoxxeHue, BHIUNTAHUE, YMHOXKEHUE, JICTICHIE, H3BJICUCHHE
KOpHEM).
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Juddepennmranbapie
ypaBHEHUS

Juddepennranbapie ypaBHEHUS: OCHOBHBIC TIOHSATHS.
Juddepenunanbubie ypaBHEHH IepBoro nopsiaka. Teopema
CYILECTBOBAHMSA M eANHCTBEHHOCTH. Jluddepennmansubre
YpaBHEHHUS C Pa3/IeJICeHHBIMU U Pa3AesSIOIIUMUCS
nepeMeHHbIMH. OTHOPOHBIE U TMHEHHBIE MU PepeHInATBHBIC
ypaBHEHHUsI 1epBoro nopsaka. Juddepennuansabie ypaBHEHUS
BBICIINX MOPSIKOB. JInHelHbIe M depeHInaTbHbIE yPaBHEHHS
BTOPOTO MOPS/IKA C TOCTOSHHBIMU K03 durmenramu. Meron
BapuaIlNy MPOU3BOJIBHBIX ITOCTOSHHBIX. CHCTEMBI
muddepeHManbHbIX ypaBHeHUH. [loHsTHE O

i depeHIManbHBIX YPAaBHEHUSIX B YACTHBIX IIPOU3BOIHBIX.

5.2. CTpyKTypa QM CHUAIINHbBI




KonnuecTBo yacos
Ne HanmeHoBanue Beero 1 113 CP
paznena
(TembI) paznena (Tembl)
1 Onpenenurenu. 6 2 2 2
CucreMbl TUHEUHBIX
YpaBHEHUN
2 Marpuiibl 10 4 4 2
3 Jluneiinoe 6 2 2 2
BEKTOPHOE
MIPOCTPAHCTBO
4 DJIeMEHTBI 6 2 2 2
AHAJIMTUYECKOMN
reOMeTpUU
4 BBenenue B 10 4 4 2
MaTeMaTUYeCKHUI
aHaIn3
6 HNudbdepennmansaoe | 4 2 2
HCYUCIICHUE
GyHKIMHM OTHOM
MIEPEMEHHOMN
7 OyHKIUU 8 4 4
HECKOJIbKUX
MIEPEMEHHBIX
8 Heonpenenennsriit 4 2 2
WHTErpa
9 OnpeneneHHbIN 8 4 4
WHTErpa
10 KommiekcHele uncna | 8 4 4
2 Huddepenunansueie | 4 2 2
ypaBHEHHUSI
Koncynpranus 2 - -
[TpoMexxyTouHas 8
aTecTarus
O01mii 00bemM 84 32 32 10
5.3. [IpakTHyecKkue 3aHATHS M1 CEMUHAPbI
Ne  [Ne paznena Komnec
n/m | (TeMbl) Tema T8O
4acoB
1 1-2 Onpenenuren. CUCTEMbI IMHEHHBIX YpaBHEHUH. MaTpH1bl 8
2 3 JIuHeitHoe BEKTOPHOE MPOCTPAHCTBO 4
3 4 DJIEMEHTHI aHATUTUYECKON T€OMETPUH 1
4 4 KpuBble BTOporo nopsjaka 1
5 5.6 Brenenue B matemaruueckuit ananms. Juddepennmansaoe 5
ycuucienue QyHKIUN OTHOM nepeMeHHON




7 7 DYHKIIMY HECKOJIBKHX MEPEMEHHBIX 3
8 8-9 HeonpeneneHHslil 1 onpeaeneHHbI HHTETPaIbl 3
9 10 KomMiiekcHbIe yncia U JeHCTBUS ¢ HUMH 4
10 11 Juddepennmanbapie ypaBHECHUS 4

5.4. JlabopaTopHbIe padoThI
HE IIPEAYCMOTPEHBI

5.6. CamocTosiTeIbHOE N3yYeHHE Pa3aesoB (TeM) TUCHUIIIHHBI

Ne paznena Tembl, BBIHOCUMBIE Ha CAMOCTOSATETLHOE N3YUCHUE KonuuectBo
(TempI) 4acoB
1 Onpenenurenu. CUCTEMbI TUHEWMHBIX YPaBHEHUIN 2
2 Martpuiibl 2
3 JInHeitHOe BEKTOPHOE MPOCTPAHCTBO 2
4 ONEMEHTHI aHATUTUYECKON T€OMETPUH 2
5 BBenenue B MaTeMaTHYECKUN aHaAIN3 2

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Huppopmayuonnvle mexnonocuu, UcCnoiv3yemvle npu 0CyujecmeaieHul 0opasoeameibHo20
OCHOBHBIE TEXHOJIOTHU O0yUYCHHUS:

— pabora ¢ nH(pOpMaIHEH, B TOM YHCIIE C UCTIOIB30BaHUEM PECYPCOB ceTH MHTepHeT;

— TIOJATOTOBKA M peaM3aldsl MPOEKTOB (MYJbTUMEIUHHBIX TNPE3ECHTAUH W Tp.) MO
3apaHee 3a/IaHHOW TeMe;

— HCCIIeIOBaHHE KOHKPETHOW TeMbl M OoOpMIIEHHE pe3yJbTaTOB B BHJE JOKIaga ¢
MPE3EHTALUEN;

— paboTa ¢ TeKCTaMHu yuyeOHUKa, TOTIOJHUTEIBLHOM JIUTEpaTypoil;

— BBINOJIHEHUE WHANBHyaTbHBIX 3aJaHUH.

WNudopmannoHHbIE TEXHOIOTHH:

— cOop, XpaHeHue, cucTeMaTu3amus, oopaboTka 1 MpeAcTaBlIeHne YUeOHOH U HaydyHOU
nHpopmanuu;

— 00paboTka pas3nu4HOrO poaa HHPOpMANMK C TPUMEHEHHEM COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— CaMOCTOSITENIbHBIA TOUCK JOTOJIHUTEIBFHOTO YY4eOHOrO W HaydyHOrO Marepuania, ¢
UCTIOJIF30BAaHUEM TTOUCKOBBIX CUCTEM M CalTOB ceTH MHTEpHET, JJIEKTPOHHBIX SHIUKIIONEAHNA
0a3 JaHHBIX;

— WCNOJB30BaHUE JJICKTPOHHOW TIOYTHI TMperojaBaTeNicl W O0yJaromuxcs Jis
PACCBhUIKH, TIEPETTHCKU U 00CYKICHHS BO3ZHUKIINX YI€OHBIX MPOOIIEeM;

— HCIIOJIb30BaHUE JTUCTAaHIIMOHHBIX 00pa3oBaTEeIbHBIX TEXHOJIOTHIA (pu
HEOOXOIUMOCTH)

AKTHBHbIE W HHTEPAKTHBHbIE 00pa3oBaTe/bHbIe TEXHOJOTHH, MCIOJIb3yeMble B
ayJIHTOPHBIX 3aHATUSAX

Ne paznena Bun Hcnonb3yeMble aKTUBHBIE 1 MHTEPAKTUBHbBIC KonnuectBo
(Tembl) 3aHATHUSA o0Opa3oBaTeNbHbIC TEXHOJIOTUU 4acoB

(JI, 113,
C, JIP)

1-3 JI Omnepesxarorasi cCaMOCTOSITENIbHAs paboTa 3

CTYJECHTOB.

4 113 [TpoGnemHoe 0OydeHue. 1

5 113 Juckyccus. 1

6 113 Macrep-knacc 1

7-8 JI Omneperxaronias caMOCTOATeNbHas paboTa 2




CTYJICHTOB.

9 113 [TpoGnemHoe 0Oy4eHue. 1
ITpakTryeckas moAroToBKa 00yUYaroIMXCs
No Bun Buasr pabot KommuectBo
paszzaena 3aHATHUS 4acoB
(Tembr) (JIK, TIP,
JIP)

7. OINEHOYHBIE CPEICTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIUH

7.1. TunoBble 3aJaHUA VISl TEKYIIEr0 KOHTPOJIA

IlepeyeHb THIOBBIX KOHTPOJILHBIX BOIPOCOB /JIsl YCTHOI'O OIpoca
I. JTUHEMHAS AJITEEPA 1 AHAJIUTUYECKASI TEOMETPH S

I. Omnpenenutrenn BTOPOTO M TPETHEr0 TMOPSAKOB W HUX CBOMcTBAa. MUHOpPBI U
anreOpanyecKue JIOTONHEHUs. Pa3nokeHue ornpenenuTelis Mo 3JIEeMEHTaM KaKoro-iubo psnia.
[TonsiTre 06 onpenenuTeNnsIX #-ro NOpsAIKa.

2. PemeHune cuctem nuHENHbIX ypaBHeHUH. @opmyiel Kpamepa. Meton 'aycca.

3. Bexkrtopsl. CrioxkeHne M BbIYMTAHHE BEKTOPOB. YMHOXKEHHUE BEKTOpa Ha uuciio. J[nuHa
BEKTOpa. YTroi Mexay Bekropamu. PaccrosHue mexny asyms toukamu. IIpoeknus BekTropa Ha
ock. Koopaunatsl BekTopa. CkanasipHOE 'POU3BEAECHUE BEKTOPOB.

4. Marpuusl. Panr marpunsl. [leiictBus Han marpuniamu. OOpatHas matpuna. MarpuyHast
3alMCh CUCTEMBI JIMHEWHBIX YpaBHEHUM U ee pemieHue. Teopema Kponekepa-Kanemnm.

5. Cucrembl KOOpAUHAT Ha NPSAMOM, IUIOCKOCTH, B IpocTpaHcTBe. OCHOBHBIE 3a/ayd Ha
METOJT KOOpIWHAT (PAacCTOSIHME MEXIy JABYMsS TOYKaMH, [EJIeHHE OTpe3ka B JaHHOM
OTHOIIICHUN).

6. Ilonstue 00 ypaBHEHWM JMHUU. YPAaBHEHHE MPSIMOU C YIJIOBBIM KO3()HUIIHEHTOM.
OOmiee ypaBHEHHE NPSAMOW. YTOJN MEXIy IBYMs NPSAMBIMHU; YCIOBHUS MapajUIEIbHOCTH H
MEPIECHANKYJISIPHOCTH TNPAMBIX. YPaBHEHHE NPSMOW, MNPOXOASIIEH 4Yepe3 JBE TOYKH.
IIepecedyenue nByx NpsIMBIX.

7. KaHOHHMYeCKHE YypaBHEHHs KPHUBBIX BTOpPOTO TIOpAJKAa: OKPYXHOCTH, DJUIMIICA,
runepOoIIbl, Hapadobl.

8. [IlmockocTth.  YpaBHEHME  IUIOCKOCTH, MPOXOMSIIEH  Yepe3  JaHHYH  TOUYKY
NEepIEHINKYIISIPHO TaHHOMY BeKTopy. Ob111ee ypaBHEHHE IIIOCKOCTH, €T0 YaCTHBIC BH/IBL.

II JIMODEPEHIIMAJIBHOE UCUUCJIEHUE ®YHKIIMU OJHON HE3ABUCUMOM
NNEPEMEHHO!

9. Tlomarue ™mHOxkecTBa. Ormepanuu HaJ MHOXECTBaMH (00ObEIWHEHUE, IEpeceUCHHE,
JIOTIOTHEHUE U IEKapTOBO MPOU3BEACHNUE).

10. IlocrostHHbBIE M IEpeMEHHbIe BenUUnHbL. Onpenenenue pyHkunu. O6aacTb onpeaeaeHus
dbyHKIMH; criocoObl ee 3ananus. ['paduueckoe nzobpaxenue GyHkiuu. OCHOBHBIC CBEICHUS U3
KJIaccu(pukanuu QyHKIUi.

11. Yuncnosrie ITOCJICIOBATEILHOCTH, ux CXOJIUMOCTD. [Ipenen YHCIIOBOM
[IOCJIEIOBATEILHOCTH. TeopeMa O CyHEeCTBOBAHMM IIpEeia MOHOTOHHOM OrpaHU4YEHHOU
MOCJIeTIOBATEILHOCTH ((POPMYIUPOBKA).

12. Tpenen ¢pynkuun. OCHOBHBIE TeopeMbl O mpeaenax. [IepBblil 1 BTopoii 3amedaTesibHbIe
npenensl. HeompeneneHHble BhIpaXEHHsI U CIOCOOBI UX packpbiTus (mpumepsl). CpaBHEHUE
OCCKOHEYHO MaJIbIX BETUYHH.



13. HenpepbIBHOCTH GYHKIIMHU B TOUKE U HA MHTepBaje. Touku paspsiBa ¢pyHkiuu. CBoiicTBa
(GyHKIMI, HEMIPEPhIBHBIX Ha 3aMKHYTHIX MHOXKECTBaX.

14. 3agaun, npuBoAdlME K MOHATHIO Ipou3BoAHOW. OmpenesneHne INPOU3BONHOMN; ee
F€OMETPUYECKHI U1 MEXAaHUYECKUI CMBICIL.

15. TlpaBuna muddepenuupoBanus Qyukuuii. [Ipou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
dbynakuwmii. [IponsBoanas cioxxuoi GyHkuuu. [IponsBoaHas 00paTHON (HYyHKIIHH.

16. IIpou3BOoAHBIEC BHICIIUX MOPSIAKOB.

17. Iuddepenuman (GyHKIUMU; €ro reomerpudeckuii cmbicia. CpoiicTBa muddepeHimana.
[Ipumenenne quddepeHnnana B IpuOINKEHHBIX BHIYUCICHUSAX.

18. IlpumeHeHne MPOU3BOAHOM K BRIUUCICHUIO Mpe/eoB (mpaBuiio Jlomurans).

19. Teopembr Poss, Jlarpamxka. I[IpumeHeHue NMpoOM3BOAHOM K HCCIIEAOBAHHUIO (DYHKIHIL.
OkctpemyMmbl GyHKUIMK. HaxoxaeHne HauMeHbLIEro M HauOOJbIIEero 3HaueHWH (QyHKUIMU Ha
MHTEpBAJIE.

20. BBIyKJIOCTh M BOTHYTOCTh rpaduka (yHKIIMU, TOUYKH Teperunda. ACHMITOTHI KPHUBOH.
Cxema uccnenoBanust pyHKIIUN U IOCTPOCHUS ee rpaduka.

21. IlpubmmxeHHOe pelIeHre YpaBHEHUH: Tpaduueckoe OTACIEHUEe KOPHEH METOJ0M Mpoo;
METOJ XOp/I U KacaTeJbHbIX. MeTo uTepanuii.

1.  AMDODPEPEHIIUAJIBHOE  HWCUUCIJIIEHME  @®VYHKIOWMU  HECKOJIBKUX
HE3ABUCHUMBLIX ITEPEMEHHBIX

22. Omnpenenennie GYHKIMM HECKOJBKMX HE3aBUCHMBIX TepeMeHHbIX. [lpemen wu
HEMPEPHIBHOCTH (PYHKIIUH HECKOJIBKUX ITEPEMEHHBIX.

23. YacTtHple TpPOU3BOAHBIE (PYHKIMHM HECKOJbKUX HE3aBUCHMBIX IEPEMEHHBIX, HX
TeOMETPUYECKUI CMBICI (7151 CiTy4asi IByX HE3aBUCHUMBIX NEPEeMEHHBIX). YacTHbIE TPON3BOIHbIC
BBICIIUX TOPSIIKOB.

24. Nonuei nuddepeHnman (QyHKIMH HECKOJIBKMX HE3aBUCUMBIX MEPEMEHHBIX; €ro
PUMEHEHHE B TPUOIMKEHHBIX BbIUMCICHUSIX.

25. DkcTpeMyM (YHKUIMH MHOTHX NepeMeHHbIX. HaxoxneHnne HauOoabIIuX U HAUMEHBIINX
3HAYCHUH (PYHKITUH..

26. CxansipHoe U BeKTopHOe mouis. [IpousBojHas mo HampaBieHUIO ['pagueHT (QyHKIUH.
CBolicTBa TpaJIueHTA.

IV. UHTEI'PAJIBHOE NCUUCJIEHUE

27. HeompeneneHHBII HHTETpa; €ro CBocTBa. Tabinia OCHOBHBIX HHTETPAJIOB.

28. MHTerpupoBaHUE 3aMEHOM NMEPEMEHHOW; MO yacTsIM. VHTerpupoBaHHe palMOHAIBHBIX
Tpo0eH.

29. 3agauu, NpUBOASAIINE K NOHITHIO ONPENEICHHOr0 HHTerpana. OnpeneneHHbld HHTErpail
KaK mpejes UHTerpaibHbiX cyMM. [loHsTHe 00 nHTEerpupyeMoil pyHKIHH, GOpMYIHpPOBKaA TEO-
pembl cyuiecTBoBaHus. CBOMCTBA ONPEAEIEHHOTO UHTETpala.

30. CBa3p MEXIy OIpEACIICHHBIM M HEOMpeaesieHHbIM uHTerpaiom (popmyna HeroToHa-
JleiiOHu1a). Beranciaenue onpeneneHHbIX HHTErpajJIoB CIocO00M MOJICTAHOBKHU U 110 YaCTSM.

31. I'eomeTpuyeckue MNPHIOKEHHUS OINPEICICHHOTO HWHTErpaja: BBIYMCICHUE IUIOMIaAeH
¢uryp; o6beMOB TeN TO IUIOMIAJSAM CEUYEHUH W TeN BPALICHUS; JJIUH AYT KPHUBBIX; IUIOMIAAEH
MOBEPXHOCTEN BpalICHUS.

32. HecoOcTBeHHBIE MHTETpaibl C OECKOHEUHBIMU MpENeTaMU HHTETPUPOBAHUS M OT
HEOTrpaHUYEHHBIX QyHKIMHI. [IpuMepbl cXoaqumxcs U pacXoJAIINXCs HHTETPaJIoB.

V. AJNOOEPEHIINAJIBHBIE YPABHEHU A

33. Ilonstue o auddepeHmansHoM ypaBHeHUHU. JuddepeHmanbabie ypaBHEHUST TIEPBOTO
nopsaka. [Tonstue 06 o0iieM u yacTHOM pemieHnH. HauanbHble ycnoBus.

34. JIuddepennuanbHble ypaBHEHHUS C Ppa3AClAIONIMMUCS TMepeMeHHbIMUA. OIHOPOIHBIE
muddepenimanbable ypaBHeHus. Jlnnelinsie nuddepeHnnanbable ypaBHEHUS.

35. Teopema O CyYIIECTBOBAaHUM W E€IUHCTBEHHOCTH pemieHus auddepeHnnaibHoro
ypaBHEHHS IIEPBOT0 MopsaKa (0e3 J0Ka3aTeIbCTBA).



36. Jluneitnble onHOponHbIe nu(pdepeHInalIbHbIe YPaBHEHUsT BTOPOTro mopsiaka. JIuHeiHo-
He3aBHCcHUMBbIe perieHus. CTpyKTypa 00I1ero pemeHus.

37. Jluneiinsle oaHOpoAHBIE auddepeHnnanbHble ypaBHEHHs BTOPOro TOpsijaKa C
MOCTOSIHHBIMH KO3 dUIlMeHTaMH.  XapaKTepucTudeckoe ypaBHeHuwe. OOmmiee pemieHue
YpaBHEHUS.

38. Obmiee pernieHUe JTMHEHHOTO HEOTHOPOIHOTO AU dHEpEHIINATEHOTO YpaBHEHUS BTOPOTO
nopsaka. Teopema HamoxkeHus. Meroj Bapualuy IMPOU3BOJIBHBIX ITOCTOSIHHBIX. YacTHbIE
pelieHus JUHEHHBIX AuddepeHlraIbHbIX ypaBHEHUH BTOPOro MOpSAIKAa C IOCTOSHHBIMHU

ko3P punreHTamMu JUISL IIpaBbIX yacTen B BUJIE byHKIM: MHOTOYJIEH;
Ae™; Acos nx + Bsin nx
VI PAJbI

39. YucnoBsle pAabl; UX CXOAUMOCTh U pacxoauMocTh. HeoOxoqumble yCIoBHs CXOJUMOCTH.
CBolicTBa CXOISIIMXCS PSIIOB.

40. Psanpl ¢ mosoxuTenbHbIMU WwieHaMu. [Ipu3Haku cXoquMoCTH, OCHOBaHHBIE HA CPABHEHUH
psanoB. [Ipusnak Jlanam6epa. UnTerpanbubiii mpuszHak Korm.

41. 3nakouepenytomuecs paasl. [lpusnak JleltOanna. AGCONIOTHAS M YCIOBHAS CXOAMMOCTb.

42. Crenennsble psanbl. Teopema Abemns. UHTepBam CXOIUMOCTH.

43. Panel Teinmopa u Maxknopena. buHomuaneHblii psin. Pa3noxkeHue B CTENEHHON psif
AJIEMEHTAPHBIX ()YHKIIHH.

44. TlpwiokeHHE CTENEHHBIX PSJIOB K NPUOMIKEHHBIM BBIYHCICHHUSM, BBIYUCIICHHE
OTpeieNIeHHBIX UHTETPAJIOB, pelieHrne AuddepeHnrnaIbHbIX YpaBHEHHI.

7.2 TunoBbie MaTepHUAJIbI IJIs1 HTOTOBOW ATTECTALMH IO JUCUMUILIIMHE
TunoBbie BONPOCHI sl IK3aMeHa

1. Onpenenutenn BTOPOTO U TPETHEro TMOPSAKOB M UX CBOWCTBA. MMUHOpPBHI U
anreOpanyeckre JAONOIHEeHUs. Pa3noxkeHune onpenenuTens Mo 3JIeMeHTaM KaKoro-aubo
psana. [lonsTie 06 onpenenuTensx n-ro Nopsjaka.

2. Pemenue cucreM nuHENHbIX ypaBHeHU. @opmynsl Kpamepa. Metop 'aycca.

3. Bexkrtopel. CnoxkeHrne U BbIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4ucio. [[nuHa
BEKTOpa. YTon Mexay Bekropamu. Paccrosgnue Mexay nByMs TodykaMu. IIpoekius
BeKTOpa Ha ock. Koopaunatel BekTopa. CkansipHOe TIPOU3BEAECHNE BEKTOPOB.

4. Marpuusl. Panur marpunsl. JeiictBus Han marpunamu. OOpatHas Matpuua. MaTpudHas
3alMCh CUCTEMBI JIMHEWHBIX YpaBHEHUM U ee pemeHue. Teopema Kponekepa-Kanemm.

5. Cuctembl KOOpAWHAT Ha MPSAMOH, IUIOCKOCTH, B mpocTpaHcTBe. OCHOBHBIE 3aJaud Ha
METOJI KOOPAMHAT (pacCTOSHHE MEXIy IABYMsI TOYKaMH, J€JIEHHE OTpe3Ka B JaHHOM
OTHOIIICHUH).

6. Ilonstue 00 ypaBHEHWH JUHUU. YpaBHEHUE MPSAMON C YIJIOBBIM KOI(PHUIIMEHTOM.
OO01ee ypaBHeHHE TPSIMON. YTOI MEXKIY ABYMS MPSIMBIMU; YCIOBHS MapaUIeNbHOCTH U
MEPIECHANKYJISIPHOCTH TMPSMBIX. YpPaBHEHUE MNPAMOUM, MPOXOIAIICH 4Yepe3 NIBE TOYKH.
IIepecedyenue nByx NpsIMBbIX.

7. KaHOHWYeCKHME YypaBHEHHs KpPHMBBIX BTOPOrO TMOPSAAKA: OKPYKHOCTH, JJUINIICA,
runepOoIIbl, Hapadobl.

8. IlmockocTth.  YpaBHEHHE  IUIOCKOCTH, MPOXOJAIICH  4Yepe3  JaHHYK0  TOYKY
NEepIEHINKYIISIPHO TaHHOMY BeKTOpy. Ob11iee ypaBHEHHE IIIOCKOCTH, €T0 YaCTHBIC BH/IBL.

9. Tlonstue MmHOXecTBa. Omepanuu HaJ MHOXECTBaMU (OOBEIMHEHHE, IEPECEUCHHE,
JIOTIOJIHEHHE U IEKapTOBO ITPOU3BEACHHUE).

10. ITocTostHHBIC M TIepeMeHHbIe BeaudynHbl. Onpenenenue Gynkiun. O0IacTh onpeaeaeHus
¢ynkunu; cnocoObl ee 3amaHus. I'paduueckoe mzoOpakeHue QyHKIMH. OCHOBHBIC
CBeJleHUs U3 Kiaccuukanuu QyHKITHi.
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11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

YHucnosble MOCJIENOBATELHOCTH, 150, CXOIUMOCTb. [Ipenen YUCIIOBOU
MOCJIEA0BATEIbHOCTH. TeopeMa 0 CyIIeCTBOBAHUU TIpejeia MOHOTOHHOW OrpaHUYEHHOU
M0CJIEI0BATENBHOCTH ((OPMYIHUPOBKA).

[Ipenen dynkmuu. OCHOBHBIE TeOpeMbl 0 Tipenenax. [lepBoiii 1 BTOPOii 3amMevaTesbHbIe
npenensl. HeomnpeneneHHbIE BBIPAKEHUS U CIOCOOBI HMX PACKPBITUS (TIPUMEPHI).
CpaBHeHHEe O€CKOHEYHO MaJIbIX BEJTUYHH.

HenpeprsiBHOCTS GyHKIIMU B TOUKE U HA UHTEpBajie. Touku pa3psiBa ¢pyHkuuu. CBolcTBa
GyHKIMI, HEMTPEPhIBHBIX Ha 3aMKHYTHIX MHOXKECTBaX.

3amauy, NOPUBOAAIIME K IMOHATHIO Ipou3BOAHOW. OmpesneneHue INpPOU3BOIHOM; €€
F€OMETPUYECKUI 1 MEXAaHUYECKUI CMBICIL.

[IpaBuna muddepennupoBanus ¢GyHKUUNA. IIpOU3BOJHBIE OCHOBHBIX 3JIEMEHTApHBIX
dbynakuwmid. [IponsBoanas cioxxuoi ¢pyHkuuu. [IponsBoaHas 00paTHON (HYHKIIHH.
[Ipon3BoHbIE BBICIIUX TOPSIKOB.

Hudbdepennman dyHKuM;, ero reoMerpudeckuii cmbici. CoiicTtBa auddepeHuana.
[Ipumenenne quddepernnana B IpuOINKEHHBIX BHIYUCICHUSX.

[IpumeHeHne MPOU3BOHON K BEIYMCICHUIO Tpe/1eioB (mpaBuiio Jlomuras).

Teopemsr Poms, Jlarpamxka. [IpuMeHeHne mpou3BOJHONW K MCCIEIOBAHUIO (DYHKITHIL.
OkcTtpemyMmbl  QyHKIMUA. HaxoxkaeHwe HaWMEHbBIIET0 W HauOOJIBIIETO0 3HAYCHUU
(GyHKLIMU Ha HHTEpBAJIE.

Beimykiiocts 1 BOTHYTOCTh Tpaduka (HYyHKIUH, TOUKH Nepernda. ACUMOTOTHI KPUBOM.
Cxema uccnenoBanust pyHKIIMH U IOCTPOCHUS ee rpaduka.

[TpubmxeHHOe pelIeHre yYpaBHEHUN: rpadudecKkoe oTaelIeHne KOpHEH MeToa0M Ipoo;
METO/I XOp/I U KacaTeJabHbIX. MeTOo uTepauuii.

Onpenenenne (QyHKIMM HECKONBKUX HE3aBUCHUMBIX IepeMeHHbIX. [lpegen wu
HENPEPBIBHOCTH ()YHKITUN HECKOJIBKUX MEPEMEHHBIX.

YactHple mMpou3BOAHbIE (YHKIUM HECKOJIBKHX HE3aBHCHMBIX IEPEMEHHBIX, HX
TEOMETPUUECKUN CMBICT (i1 Ciiydas ABYX HE3aBUCUMBIX IEPEMEHHBIX). YacTHbBIE
IIPOM3BOIHBIE BHICIINX MOPSAKOB.

[onueiit  muddepennman (yHKIUM HECKOJBKUX HE3aBUCHMBIX IEPEMEHHBIX; €ro
MPUMEHEHHE B TPUOIMKEHHBIX BbIUMCICHUSIX.

DkcTpeMyM (DYHKIIMM MHOTUX MEepeMEHHBIX. HaxoxaeHrne HanboNbIIunX U HAMMEHBIIIUX
3HAYCHUH (PYHKITUH..

CkanssipHoe u BekTopHOe mouia. IlpomsBogHas mo HampaBieHuro ['pagueHT (QyHKIUU.
CBolicTBa IpaJIueHTA.

Heomnpenenennsliit uHTErpat; ero cBoOMCTBa. Ta0iuia OCHOBHBIX HHTETPAJIOB.
NHTerpupoBanue 3aMeHOW MEPEMEHHOM; Mo 4acTsaMm. MHTerpupoBaHue panuoOHAIbHBIX
IpoOeii.

3agauu, NPUBOASAIIME K MOHITHIO ONPEAEIEHHOr0 nHTerpaia. OnpeneneHHbIi HHTErpal
KaKk Tmpefen UWHTerpalbHbIX CcymMm. [lonstue 00 wuHTErpuUpyemoin (yHKIUH,
dbopMynupoBKa TeopeMbl cyliecTBoBaHMs. CBOWMCTBA OMPEEIEHHOT0 HHTErpasa.

CBsi3b MEXIy ONpPEISICHHBIM M HEONpeelieHHbIM uHTerpanoM (popmyna HeroTona-
JleiitOHua). Beancnenre omnpeneneHHbIX HHTETPAIOB CIMOCOOOM TOJICTAHOBKH U TIO
YaCTSIM.

['eomeTpryeckue NPUIOKEHUS OMNPENCICHHOTO HWHTErpajia: BBIYHMCICHUE IUIOIIAAeH
¢uryp; o0BEMOB Teln TO IUIOMIA[IM CEYCHHH W TN BpAlICHUS; UIMH IyT KPUBHIX;
IJI0MIAIe TOBEPXHOCTEN BpAILICHHUSI.

HecoOcTBeHHBIE WHTErpasibl ¢ OECKOHEYHBIMU TpEJeliaMd HHTETPUPOBAHHSI U OT
HEOTrpaHUYEHHBIX QYHKIMH. [IpuMepbl cXoagumxcs U pacXoJsAIINXCs HHTETPaIoB.
[onsarue o nuddepenunansuom ypaBaenuu. JuddepeHnunanbupie ypaBHEHUST TEPBOTO
nopsiaka. [lonsarue o0 oOuiem u yacTHOM penieHn. HaganbHble ycinoBus.
JuddepeHnnanbHbie  YpaBHEHHUS C Pa3JeNSIONIUMUCA TepeMeHHBbIMU. OTHOPOIHBIC
nuddepennranbpabie ypapHeHus. JInHeiHbie nuddepeHnraibabie ypaBHEHUS.
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35. Teopema 0 CyIIECTBOBAaHMM M €AWHCTBEHHOCTH pemeHus audQepeHnnanbHoro
ypaBHEHUS MIEPBOTO Mopsiaka (0e3 1oKa3aTeabCTBa).

36. Jluneitapie onHOpOoHBIE TU(depeHaTbHbIe YPaBHEHUSI BTOPOro mnopsaka. JInneiHo-
He3aBUCHMbIe peleHus. CTpyKTypa oOLIero pemeHus.

37. Jluneiinple omgHOpoAHBIe AU depeHInanbHbIE  ypaBHEHUST BTOPOTO  TMOPSIKAa C
MOCTOSTHHBIMH KO3 dUIIMeHTaMH. XapaKTepucTuieckoe ypaBHeHue. OOmiee perieHue
YPaBHEHHSI.

38. O0miee pemnieHUe JIMHEHHOTO HEOTHOPOIHOTO AU(GEepeHITNaTILHOTO YPAaBHEHHUS BTOPOTO
nopsaka. Teopema HanmoxeHus. MeTo 1 Bapuallui IPOU3BOJIBHBIX MOCTOSIHHBIX. YacTHbBIE
peleHus TMHEHHbIX Au(p(epeHInaIbHBIX YPaBHEHUH BTOPOTO MOPsAKA C OCTOSHHBIMU
koopduurenTaMu I OpaBbIX  yYacTed B BuUAe  (YHKIMA:  MHOTOYJICH;

Ae™; Acos nx + Bsin nx

39. UucnoBsie psAIBI, KX CXOIUMOCTh U PacXoauMocTh. Heo0XomuMblie yCIOBUS CXOIUMOCTH.
CBoiicTBa CXOIAUIUXCS PAJIOB.

40. Psanpl ¢ MONIOKUTENBHBIMU YiieHaMHu. [[pu3Haku cX0IMMOCTH, OCHOBAaHHbBIE Ha CPABHEHUH
psnoB. [Ipusnak lanam6epa. UnTerpansabiii mpu3nak Komm.

41. 3nakouepenytouuecs psaasl. [IpuzHak Jleitoaua. AGCOMIOTHAS U YCIIOBHASI CXOAUMOCTb.

42. Crenennslie psaasl. Teopema Abemns. IHTepBan CXOAMMOCTH.

43. Panpr Teitnopa m Makiopena. bunomuaneublii psif. PasnmoxkeHue B CTENEHHOM psif
3JIEMEHTAPHBIX (QYHKIUH.

44. [IpunoxxeHUe CTETNCHHBIX PSAIOB K TPHUOJMKEHHBIM BBIYHCICHHUSIM, BBIYHCICHHUE
OTIpeIeIEHHBIX UHTETPAJIOB, pelieHrne AuQGepeHIINaTbHBIX YPaBHEHHI.

TunoBbie NPaKTHYCeCKHUE 3aJaHUA 1JId OK3aMeHa

8 -2 3 -2 7 2
3agaua 1. /lanel matpunsi 4 =| -3 5 1 [C=|1 9 -7
10 1 -1 -7 -2 1

1)Beraucnuts matpuiy A + 2C - 17C"; 2) Bemonnasiercst 1u paBeHCTBO AC=CA?
3) Beruncnuthk onpenennuTenu |A C AC| Y IIPOBEPUTH paBeHCTBo|AC| = |CA| = |C||A|

b b

5 =7 1 3
3 1 -2 -2
4) [IpuBecTH K qUaroHaJILHOMY BUY U BBIYUCIUTH ONPEIEIUTEIb 4 3 5 5

1 -2 1 =2
5) Pemnth cucteMbl ypaBHEHUH :
a)rio popmynam Kpamepa u MaTpHIHBIM METOI0OM
X +x,=2x;+x,=0

X, +3x,-3x,=7 —2x,+x,+2x;,=3
X, —2x,—x;+x, =8
2x,—x,+2x, =10 X, +x,—x;=3 0)meronom ['aycca
4x, +x, +x,—x, =10
X, —2x, =13 2%, +x,—=2x, =3

2%, —x,+3x;—x, =4
3agaua 2.1)[TocTponTs TouKH U BekTops: a) A(-1, 0), B(-7, -7), 4B ; 6)C(3.- 3, 9),
D(-7,-1, 1), CD; 2)/1anbt Bektopsl: a (1,6), b(—5,—1). Beruuciuts 1 n300pa3uTh B CUCTEME
KOOPJIMHAT CJIE/YIOIINE THHEHHbIC KOMOHMHAIIMH YTHX BEKTOPOB

- a+b

2-a+ E, a- E, .3) Haiitu nuHeitHy10 KOMOUHAIINIO BEKTOPOB: a= (-3,6,4,10),

b=(1,1,-1,-1),c=(3,1,-1,3) c koabdurmenramu o= -1, f=-5, y = 7; 4) bByayt 11 BeKTOpbI
JIMHEVHO 3aBUCUMBI WUJIM JTUHEWHO HE3aBUCUMBI B CIECIYIOIINX TPEX CIydasX:
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a)a=(-19),b=(2,-2);6) a=(-2,-3,-7),b=(1, -1, 1);
B)a=(0,2,—-1),b=(-5,1,0),c=(3,-9,4).
3anaua 3. /lanel TpH BEKTODA: 5=(—1,—1,2),B=(l,—7,—3),2’=(4,—2,—6). Jlokasatk, 4To

cucrema {a ,b,c } obpasyer 6azuc B R®. Haiitu pasnoxenue BekTopa d=(4,—-105) no
TOMY Oazucy.

3anaua 4.1)/]aHbl BEKTOPHI ;(—1 ,—2, 1),5( 1,—2,0). Haiitu ‘E ,Z (;,E) ,npy(2- a- 5

2)a) [Ipu kakoMm 3HaYeHUH X BEKTOP a= (1,4, x) oproronanen Bekropy b =(6,—1,0).

0) IIpu kakux 3HaYEHUSX X, ) BEKTOPBI a= (-1,4,5 n b= (x, y,—1) mapaynenbHbr?

3) BeruncnuTh mioiaas ¥ BEICOTY TpeyrojbHuka ¢ Bepmunamu A(1,-3,1), B(-9, 0,2), C(7,10,-2).
4) BepmnHbI TpeyroJapHON TUpaMuUIbsl HaxoasTcs B Toukax A(-3, -3, 4), B(0, 3, 4),

C(1,0,- 4), D(-1,-1, 0). Beraucnurs: a) 00bEM mupamMuibl; 6) BEICOTY, OMYIICHHYIO U3 BEPIIUHBI

A; 5) Bersicauts, nexar au Touku D(-3,17, 2) u E(1, 2, 6) B mmockoctu ABC, e A(-4,-1, 0),
B(Oa_la-?’)’ C(Oa 37_ 4)

Kpurepun onieHKH NpoMes;KyTOYHOM aTTecTaluM (IK3aMeHA)

Onenka XapakTepuCTHKH 0TBeTa 00y4Yaouerocs

OTan4HO - CTYZICHT TITyOOKO U BCECTOPOHHE YCBOWII IIPOTPAaMMHBINA MaTepHa;

- YBEPEHHO, JIOTUYHO, TOCJIEIOBATEILHO U TPAMOTHO €T0 M3J1araer;

- ONMpasChb HA 3HAHUS OCHOBHOM W JIOMOJIHUTEIBHON JMTEPATYPHI,
TECHO MPUBS3BIBAET YCBOCHHbBIC HAYYHBIC MOJ0KEHUS C TPAKTHUYECKON
JIESITENLHOCTBIO;

- yMeJIo 00OCHOBBIBACT U aPTyMEHTHUPYET BHIIBUTAEMBIC UM UJICH;

- JienaeT BLIBOJBI K 0000IIECHH;

- ¢cBOOOIHO BJIaJ€ET CUCTEMOM IMOHSATHI 110 JUCIHUIIINHE;

-IIPaBUWJIbHO PEIINJI CUTYAlIMOHHYIO 33/1a4y.

Xoporto - CTYIEHT TBEPJIO YCBOWJI MPOTPAMMHBIM MaTepHall, TPAMOTHO M TIO
CYILIECTBY M3JIaraeT ero, Onupasch Ha 3HAHUSI OCHOBHOM JIUTEpaTypHI;

- HE JIONYCKAaET CYNIECTBEHHBIX HETOYHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C IPAKTUYECKOMN ACSITEIbHOCTHIO;

- AQpTyMEHTHPYET HayYHBIE TIOJIOKCHUS;

- IeJIaeT BBIBOABI M 0000IICHUS,

- BlIaZIceT CHCTEMOM IMOHATHI 110 JUCITUTIINHE;

-IPABWJIHLHO PEIINII CUTYAIIMOHHYIO 3aauy.

VY 10BIIETBOPUTENTHHO - CTYIIEHT YCBOWJI TOJBKO OCHOBHOM MpPOTrpaMMHBIN MaTepuas, Io
CYLICCTBY MU3JIaract <cro, OIHpassCb HA 3HAHUA TOJIBKO OCHOBHOI1
JUTEPaTypHI;

- JAOIMYCKAacT HCCYNICCTBCHHBIC OI_HI/I6KI/I 1 HCTOYHOCTH,

- UCTIBITHIBACT 3aTPYTHEHUS B IPAKTUICCKOM MPUMEHEHUH 3HAHUH;
- ¢1a00 apryMEHTHPYET Hay4HbIE MOJIOKEHHUS;

- 3aTpyaHSAETCA B OPMYITMPOBAHUH BHIBOJIOB U 0000IIICHMIA;

- YaCTUYHO BJIaACCT CHUCTEMOH IOHSATUI 110 JUCHUITIIIMHE,

- C 3aTPYIHEHMSIMH PEUIIII CHTYallMOHHYIO 3a/1a9y.

HeynoBneTBOopUTENbHO | - CTYACHT HE YCBOWJI 3HAYUTEIHHON YaCTH MPOTPaMMHOTO MaTepHaa;
- JONyCKaeT CYIIECTBEHHbIE OIMOKM ¥  HETOYHOCTH NP
paccMOTpeHHH podIIeMm;

- UCTIBITHIBACT TPYIHOCTH B IPAKTHYECKOM IIPUMEHEHNH 3HAHNH;

- HE MOXXET apryMEHTHPOBATh HAYYHBIE TIOJIOKECHHUS;
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- He OopMYJIMPYET BHIBOJIOB U 0OOOIICHUIA;
- HE PEILIWI CUTYallMOHHYIO 3a1a4y

8. YYUEBHO-METOJUMYECKOE U HWH®OPMAIIMOHHOE OBECHEYEHMUE
JAUCHUIIJINHBI
8.1. OcHoBHas quTEpaTypa

1. bapaymikun, B. B. Maremarnka. D1eMeHTHI BBICIICH MaTeMaTHKH : y4€OHUK : B 2 TOMax.
Towm 1 / B.B. bapaymkun, A.A. IIpokodgsreB. — Mocksa : KYPC : UTHOPA-M, 2024. — 304 c.
— (Cpennee mpodeccuonanpbHoe obOpa3zoBanue). - ISBN 978-5-906923-05-9. - Tekcr :
anekTpoHHBIH. - URL: https://znanium.ru/catalog/product/2135282 .

2. bapnymkun, B. B. MaremaTtuka. DneMeHTHI BhICIIEH MaTEMaTHUKH : YICOHHK : B 2 TOMaXx.
Towm 2 / B. B. bapnymikun, A. A. IlpokodseB. — Mocksa : KYPC : UHOPA-M, 2024. — 368 c.
— (Cpennee mpodeccuonanpbHoe obOpa3zoBanue). - ISBN 978-5-906923-34-9. - Tekcr :
anekTpoHHbId. - URL: https://znanium.ru/catalog/product/2145214

8.2. lonosiHuTEILHAS JIUTEPATypa:

1. Bricmias maremaruka : y4eOHUK M NMPAKTUKYM IS CPEAHEr0 MpOogecCHOHATHLHOTO
obpazoBanusi/ M. b. XpunynoBa [u g1p.]; mox oOmed pemakiueir M. b. XpumyHOBOM,
. . LUpiranok. — Mocksa : U3narensctBo FOpaiit, 2024. — 472 c. — (IIpodeccronanshoe
obpazoBanue). — ISBN 978-5-534-01497-6. — Tekct : snextpoHHbId // OOpa3zoBarenbHas
iatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/538382

2. Marematuka. IlpakTtukym : ydeOHOe mocoOue myig CpenHero MpodecCHOHATBHOTO
obpazoBanusi / O. B. TarapuukoB [ np.]; mox obmeit pemakuueir O. B. TatapuukoBa. —
Mocksa : U3parensctBo FOpaiit, 2024. — 285 c. — (Ilpodeccuonanbroe oOpa3zoBaHue). —
ISBN 978-5-534-03146-1. — Tekcr : snektponusiid // O6pazoBarenbHas miaardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/537193

Cesepo-Kaeka: i cowy AMHCTUTYT
BUBJIMOTEYHO-UHOOPMALIMOHHBIN
LIEHTP

2024-2025 yueGHbiiirog,

Iepuoauyeckue M31aHuA:

— Ilpuknagnas wHbOpMaTHKa : Hay4YHO-WH(OpMAIMOHHBIN >kypHan / W3mgaTenbcTBO
yauBepcuteT «Cuneprusi». — 2006. — Mocksa, 2006-2025. — ISSN 1993-8314. - Tekcr :
anektpoHHb. - URL: http://www.iprbookshop.ru/11770.html

— IT Expert : xxypHan «3Jkcnpecc Dnekrponuka» / M3narensctBo UT Menua. - 1993. -
Canxrt-IlerepOypr, 2009-2022. - Tekct 3JIEKTPOHHBIMN. URL:
https://www.iprbookshop.ru/38869.html

8.3. [IporpammHoOe oOecnieyeHue
Microsoft Windows, Microsoft Office nnu SAugexc 360

8.4. Ba3bl 1aHHBIX, HH(POPMAIIMOHHO-CIIPABOYHBbIE H MOMCKOBbIE CHCTEMBI,

HNHTepHET-pecypchbl

basel dannvix (npogheccuonanvhvle 6azvl OaHHbIX)

—ba3za gagueix IT cienmmanucra — http://info-comp.ru/

—ba3za nannbix «CTpaternyeckoe ynpasieHHe U INIaHUpoBaHue» — http://www.stplan.ru

—baza ganHbIX 110 OM3HEC-TUTaHUPOBaHUIO — https://biznesplan-primer.ru/

—ba3a maHHBIX O IEJIONPOU3BOJCTBY M JOKYMEeHTOOOopoTy — https://clubtk.ru/osnovy-
deloproizvodstva-i-dokumentooborota-dlya-novichkov

—baza JTaHHBIX IIPOrpPaMMHOT0 o0ecrieueHHs Oracle —
https://www.oracle.com/ru/index.html
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Hngppopmayuonno-cnpasounvie cucmemvl

—CnpaBouno-nipaBoBas cuctema «KoncynsrantlLmrocy —http://www.consultant.ru/

Ilouckogvle cucmemol

—Sunekc - https://www.yandex.ru/

—Rambler - https://www.rambler.ru/

—Google - https://www.google.ru/

— OnekmpoHnnsie 06pazoeamenvhvie pecypcvl

—Iudposoit obpazoBarenbubiii pecypc IPR SMART —https://www.iprbookshop.ru/

—O0pazoBarenbHas miatdopma KOpaiir—https://urait.ru/

—DIIeKTPOHHO-OMOIMOTEeUHast cuctemMa Znanium —https://znanium.com/

—DJIeKTpOHHAs OoubIroTeYHAS cucrema «CKCH" -
https://www.sksi.ru/Environment/EbsSksi

—Hayunas anekTponHas 6ubnuoreka - http:// www.elibrary.ru/

9I.MATEPUAJIIBHO-TEXHNYECKOE OBECIIHEYEHHUE JUCIHUIIJINHBbI

Jis  peanm3anuu  TUCHUIUIMHBI HEOOXOTUMO CIIEAYIOIIee MaTepHaIbHO-TEXHUYECKOe
obecrneueHue:

— JUIs TIPOBEICHHUS JICKIMH, YPOKOB — ayIUTOPHs, 000pyH0oBaHHAs y4eOHON MeOenbio U
cpencTBaMu oOyueHus: mpoektopom, [1K, skpanom, 10cKoit;

— JUIA TPOBEJACHUS BCEX BHUAOB JIAOOPATOPHBIX W  MPAKTUYECKUX  3aHSATHUH,
JUCHUIUIMHAPHOM, MEXKIWCIUIUIMHADHOW HW  MOAYJbHOM TOATOTOBKM —  ayJUTOpHS,
obOopymoBaHHass yueOHOW MeOenblo W cpeacTBamu oOydenus: mpoektopom, IIK, skpaHOM,
JIOCKOI1;

— ISl TIPOBEACHUS IPOMEKYTOYHON aTTeCTalliu — ayauTopus, 000pymIoBaHHAs y4eOHON
MeOeIbIO U CPEeNICTBAMU 00yueHus: mpoekTopoM, 1K, sxkpanom, T0OCKoii;

— I CaMOCTOSITEIFHON pabOThI — MOMEIIEHUE, OCHAIIIEHHOE KOMITBIOTEPHON TEXHUKOH C
BO3MOKHOCTBIO TIOAKIIOUCHUST K ceTH «HTepHET» M 0OecreueHrueM JIOCTyIa B AJIEKTPOHHYIO
UH(POPMAaLIMOHHO-00pa3oBaTeNbHyIo cpeny MHcTuryTa.

10. OCOBEHHOCTH OCBOEHMsA  JUCHUIIVIMHBI JIMIDAMM C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbA

OOyJaromMcsi ¢ OTPaHWYCHHBIMH  BO3MOXXKHOCTSIMH ~ 37I0POBBSI  MPEIOCTABIISIFOTCS
CHelallbHbIe Y4eOHUKH, y4eOHbIE IMOCOOMS W TUAAKTHYECKHE MAaTepuaibl, CICIHATbHBIC
TEXHHYECKHUE CPEJICTBA OOYYCHHS KOJUICKTUBHOTO W WHIAWBHIYAJIBHOTO IOJIb30BAHUS, YCIYTH
ACCHCTEHTA (ThIOTOPA), OKA3BIBAIONIETO 00YYAIOIIUMCS HEOOXOUMYIO TEXHUYECKYIO MIOMOIIb, a
TaK)Ke YCIYTH CYPJONEPEBOIUUKOB M TH(IOCYpaonepeBoAUnKOB. Opranu3arus o0ecrneYnBacT
MEYATHBIMH H/WIIM DJIEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamu B opMax alanTHPOBAHHBIX
K OTPaHUYCHUSM UX 3JI0POBBSI.

OcBocHHE TUCIUIUIMHBI 00YYaIOIIUMUCS C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbS U
WHBAJIMJIaMHA MOXET OBbITh OPraHW30BaHO COBMECTHO C JPYTUMHU OOYYAIOIIMMHUCS, & TAaKKE B
OTJICBHBIX TPYITIaX.

OcBOCHHE TUCIUIUIMHBI O0YYAIOIUMHUCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS 1
WHBAJIMIAMU OCYIIECTBIISIETCS C Y4eTOM OCOOCHHOCTEH TNCHXO(PU3NYECKOTO Pa3BHUTHS,
WHIMBUIYAIbHBIX BO3MOXXHOCTEH M COCTOSIHUS 3I0POBBSI.

B mensx AOCTYyMHOCTH TOMY4YeHHS CpeaHEro MpodecCHOHATLHOTO OOpa3oBaHHs TIO
0o0pa3oBaTeNbHON MporpaMMe JIMIAMH C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS TIPH
OCBOEHUH JUCLUIIINHEI 00€CIIEYNBAETCS:

1) st M1 ¢ OTpaHMYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBbS 110 3PSHHUIO:

— IPUCYTCTBHE THIOTOPA, OKA3BIBAIOIIUIN CTYJACHTY HEOOXOIUMYIO TEXHUYECKYIO MTOMOIIb
C YY4EeTOM WHIAMBUAYAIBHBIX OCOOCHHOCTEH (TIOMOTaeT 3aHsATh pabodee MecTo, MepeABUTATHCS,
MPOYHUTATh U OPOPMUTH 3a/IaHKE, B TOM YHCIIE, 3aHChIBas MOl JUKTOBKY),
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— MUCbMEHHBIE 3a/1aHUs, @ TAK)KE MHCTPYKIUHU O TOPSIIKE UX BBIMOJHEHHUS 0(pOPMIISIOTCS
YBEJIMYEHHBIM HIpUPTOM,

— crieualibHble y4eOHUKH, Y4eOHbIe MOCOOMS M JUJAKTHUECKUE MaTepualibl (MMEIoIue
KPYIHBIA pUGT WK ay 1o ans),

— UHAMBUIyaJIbHOE paBHOMEpPHOE ocBelleHne He MmeHee 300 Jrokc,

—nOpu  HEoOXOOUMOCTH CTYACHTY JJisi BBIIOJHEHHS 3aJaHUs  IPEIOCTaBISETCS
YBEJIMUHBAKOILIEE YCTPOMCTBO;

2) AJig UL ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/JOPOBBS TIO CITYXY:

— MIPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIMN CTYIEHTY HEOOXOOUMYI0 TEXHUYECKYIO
MOMOIIb C YYETOM WHIWBHUAYAIbHBIX OCOOEHHOCTEH (IoMOTraeT 3aHATh pabouee MecCTo,
HepeABUraThCs, IPOUUTATh U OHOPMUTH 3aJaHKE, B TOM YHCIIE, 3alIUCHIBAs O] IUKTOBKY),

—o0ecrnieunBaeTcss  HajdM4Me  3BYKOYCWJIMBAIOIICW  ammapaTrypbl  KOJUIEKTHBHOIO
NOJIb30BaHUSA, TP HEOOXOTUMOCTH OOydaromeMmycst MpeJoCTaBIIeTCs 3BYKOYCHIMBAIOIIAs
anmnaparypa UHAUBHAYaJIbHOTO MOJb30BaHUS;

—obecrieunBaeTCsl  HAJEKAIIMMU  3BYKOBBIMH  CPEICTBAMU  BOCIPOM3BEICHUS
nHpopMmanuu;

3) u1st I C OTpPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI, UMEIOIINX HAPYIICHUS OTIOPHO-
JBUTATEIBLHOTO armapara:

— MUCbMEHHBIC 3aJaHMsl BBIMOJHSAIOTCS Ha KOMIIBIOTEPE CO CIECHUATU3UPOBAHHBIM
MPOrpaMMHBIM 00ecTIeYeHUEM WITM HaIUKTOBBIBAIOTCS THIOTOPY;

— I10 JKEJIAaHUIO CTY/ICHTA 3a/IaHUsI MOTYT BBIMOJHATHCS B YCTHOH (opme.
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