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1. IEJIX U 3AJTIAYN OCBOEHU A JUCHUIIJIMHBI

LlenssMu OCBOEHUS TUCHUIUTMHBI «DJIEMEHTHI BBICIIEH MATEMAaTUKI SIBISIOTCS:

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

- (opmupoBaTh yMEHHUS M HAaBBIKM, HEOOXOIUMBIE IJIsI MPAKTUYECKOTO MPUMEHEHUS
MaTeMaTHYeCKUX HJACH M METOJNOB /s aHadu3a ¥ MOJCIHPOBAHUS CIIOXKHBIX CHCTEM,
IPOIIECCOB, SIBJICHUH, IS TOUCKA ONTUMAJbHBIX PELIICHUN M BHIOOpA HAWIYYIINX CIIOCOOOB UX
peanmu3anuy.

3amauaMu JUCHUIUIUHBI ~ «OJIEMEHTHl BBICHICH MaTeMaTHKW» SBISIIOTCA: COCTOUT B
3HAKOMCTBE CTYIEHTOB C OCHOBHBIMH ITOJIOKCHUSMH U KAHOHAMH MaTEeMaTHYECKOTO MBIIIICHNUS,
BO3MOXHOCTSIMM MaT€MaTHUYECKUX METO/0B HCCIIEAOBAaHUS, METOAAMU MAaTeMaTU4ecKOro
MOZETMPOBAHMS, PA3BUTHHU O0IIEH MaTeMaTHIeCKON TPaMOTHOCTH OYIyIIETo CIeUalIiCTa.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

Huctummaa «2neMmeHThl Beicmielr Matematukm» (EH.01) otHOCcuTCS K 00si3arenpHOU
YacTU MaTEMaTHYECKOTr0 M OOILEro eCTeCTBEHHOHAYYHOIO IMKJIA U BXOIUT B 0053aTENIbHYIO
4acTh OCHOBHOHM 00pa3zoBaTeIbHON MPOTrpaMMbl U HAXOAWUTCS B JIOTHYECKOH M coJlepKaTeIbHO-
METOAMYECKOHN CBSI3U C JPYTUMH JTUCHUILIMHAMU (MOLYJISIMH, IPAKTUKAMH)..

[MpenmectBytomue aucuuuinHel  (Kypebl, | Ilocnenyromme TUcuUIIHHBL (KYypChl, MOILYJIH, TIPAKTUKH)
MOJIYJIU, IPAKTHKH)

MaremaTuka Teopust BEpOATHON M MaTEMATHYECKasi CTATUCTHKA
DJIEMEHTHI MATEMATUUECKON JIOTUKHU

3. TPEBOBAHMUSI K PE3YJBTATAM OCBOEHMS COJIEPXKXAHUS
JUCHUITJIUHBI
[Iporecc n3yueHust TUCIUIIIIMHBI HANpaBiieH Ha (OPMUPOBAHUE DIIEMEHTOB CIICIYIOIINX
KOMIICTEHITHM 10 JAHHOM CIIeIMaIbHOCTH:

Ko 1 HanMeHOBaHME KOMIIETEHIIUU PesynbraTel 00ydeHus

OK O0I. Boibupars crnoco0bl pelieHus | 3HATh:

3a1a4 npodecCHOHATIBHOMN | — Ha3nauenue u BHIB HMH(OPMAIIMOHHBIX
NeSITeTbHOCTH, NPUMEHHUTEITHHO K | TEXHOJIOTHI, TEXHOJOTUU cOOpa, HAKOIUICHUS,
pPa3TUYHBIM KOHTEKCTaM. 00paboTKK, Tepemayn W PacIpPOCTPAHCHHS

OK 05. OcyiecTBiasiTh YCTHYIO U | HHOOPMALHH.

MNUCbMEHHYIO KOMMYHUKAIIUIO Ha | — Cocras, CIPYKTYpY, [IPUHIUIIBI
roCyIapCcTBEHHOM si3blke Poccuiickoil | peanusanun 5 (G YHKIIMOHUPOBAHUS
denepanid ¢ y4eTOM OCOOEHHOCTEH | MH(GOPMAIIMOHHBIX TEXHOJIOTHH.

COIIMAIBHOT'O U KYJIbTYPHOTO KOHTEKCTa | — bazoBble u npukiiagHbie HHGOPMALOHHBIE
TCXHOJIOTHUH

— NHcTpymeHTanbHbIE cpencTaa
UH(POPMALIMOHHBIX TEXHOJIOTUH.

yMeThb:

— OOpabaTbIiBaTh TEKCTOBYIO W YHCIOBYIO
UH(OPMALIHIO.

- [IpuMeHATh MyJIbTUMEIUITHBIE TEXHOJIOTUN
00pabOTKU U MpeICTaBICHUS HH(POPMAITUH.

— OO6pabatreIBaTh SKOHOMHUYECKYIO u
CTaTUCTHYECKYI0O  HMH(OpMAIMIO,  HCIOJb3YS
CpEeJICTBA MaKeTa NPUKIIAJHBIX TPOTPAMM.




4. ObPBbEM JJUCHUITJIMHBI U BUbI YUYEBHOM PABOTHI
OO0muit 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 (I113) 32 32
Cemunapsl (C)
JlabopaTtopusie padoTs (JIP)
Kouncynpranuu 2 2
CamocrosiTesbHas padora (Bcero) (CP) 10 10
B TOM YHCIIE:
Kypcogoii npoekt (pabora)
PacuetHo-rpaduueckne paboTs
KontponbHas pabora
Pedepar
CamonoaroroBka (CaMOCTOSITEILHOE 10 10
U3Yy4eHUE pPa3eNoB, MpopaboTKa u
MOBTOPEHHE JIEKIIMOHHOTO MaTepuana u
MaTepuana ydeOHHMKOB U y4eOHBIX
OCcOOMiA, MOATOTOBKA K TaOOPATOPHBIM H
MPAKTUYECKUM 3aHIATHUSIM, PYOS)KHOMY
KOHTPOJIIO U T.J.)
IIpomeskyTouHast aTTecTanMs 8 8
Bua npomexyTo4HOM arrecTanuu JK3aM€H JK3aM€H

OO0muii 00bLeM, Yac 84 84

* Ha 0a3e cpenHero oomiero 0opa3oBaHus
** Ha 6a3e OCHOBHOTO O0IIEro 00pa3oBaHus

5. COOJEPKAHUE U CTPYKTYPA JUCIHHUIIJINHbI
5.1. Copep:xanue TUCUMIIIMHBI

Ne
Haumenosanue
pasnmena Coneprxanue pasnaena (TeMbl)
pasnena (Tembl)
(Tembl)
o S — Omnpenenurenu. MuHOp U anredpandecKkue A0MOTHEHUE,
p N Teopema paznoxeHus. OCHOBHbBIE CBOMCTBA OMpeIeTuTENCH.
1 CucTteMbl TUHEHHBIX . N
o Cucremsl TuHENHHBIX ypaBHeHu. Meton Kpamepa. Meton
YpaBHEHUU
I'aycca.
Marpunpsl. [eiictBus Han matpunamu. OOpaTHast MaTpULa.
2 Marpuiisi Panr matpuupl. Pemenne cucteM JTUHEWMHBIX YpaBHEHUN
MaTpU4HBIM cioco0oM. CoOCTBEHHBIE 3HAUCHHS] MATPUII.
Jluneitnoe Cucrema BekTOpoB. JInHEITHOE BEKTOPHOE MPOCTPAHCTBO.

3 BEKTOPHOE PasmepHoCTh 1 6a3uc IMHEHHOTO MpocTpaHcTBa. JInHeHHbIe
MIPOCTPAHCTBO onepaTtopbl. COOCTBEHHbIE BEKTOPHI JMHEHHBIX ONEPAaTOPOB.
DNeMEeHThI [IpsiMoyronbHas U NoJIsipHAas CUCTEMBbI KoopauHart. [Ipsmas

4 AHAJIUTUYECKON nuams B R, Kpusbie BTroporo nopsaka. [Tpsimast 1 miockocTs B
reOMEeTpUHU R’

BBenenue B HericrButenbhbie yncna. KommiekcHsie yncia. OKpecTHOCTh

5 MaTeMaTUYECKUU TouKkd. CBOMCTBA YUCIOBBIX MHOXECTB. YHUCTIOBBIE
aHaJIN3 1oce10BaTenbHOCTH. [Ipenen uncioBoil nocae 0BaTeNbHOCTH.
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CaoiicTBa nocienoBartenbHocTel. [lepemMeHHbIe U TOCTOSHHBIE
BennuuHbL. OyHKIMS. DneMeHnTapubie QyHkimu. [Ipenen
nepeMeHHoM BenuuuHbL [Ipenen ¢pynknuu. beckoneuno maibie
1 OECKOHEYHO OOJBIINE BETUYHUHEI. 3aMedaTeIbHbIe TIPE/IEIbI.
HenpepriBHOCTD PpyHKITMN B Touke. Touku paspeiBa. CBoWCcTBa
HENPEPbIBHBIX (PYHKITHA.

Omnpenenenne MPON3BOIHOM, €€ PU3NUECKHI, TeOMETPUUECKHI
U DKOHOMUYECKUI cMBICTI. OCHOBHLIE IpaBUIn

Huddepennmansroe | muddepennuposanus. Juddepennman. [IponsBogasie u
6 HCYHUCIICHUE nuddepeHIanb BEICIIUX MOpsaKoB. Teopembl Pos,
(GyHKIMH OJTHOM Jlarpanxa u Komm. [TpunosxeHus npon3BOAHON: UCCIEA0BAHUE
IIEPEMEHHON (YHKIIUY HA MOHOTOHHOCTD, 9KCTPEMYMBI, BBIITYKJIOCTh U
BOTHYTOCTb, PAaCKpBITHE HEoNpeeieHHOCTel; hopmyna
Tennopa.
@YHKINN HECKOJBKUX NepeMeHHbIX. [Ipenen, HenpepsIBHOCTS.
Dy YacTHbie MPOH3BOJIHBIE. YacTHbIe MPOU3BOIHBIE BHICILIUX
7 HECKOIKHX nopsiakoB. [lomubrit nuddepeniman. [IponsBoanas mo
HepeMeHHBIX HaIpaBJICHUIO. Fpa;meHvT. DKcTpeMyMbl (YHKITUU HECKOJBKHX
MIEPEMEHHBIX. Y CJIOBHBIN 3KCTpeMyM. MeToa MHOKUTENEH
Jlarpanka.
[TepBooOpasnas u HeonpeaeIeHHbIH HHTErpasl. OCHOBHBIE
CBOKCTBA HEOIPEAEIEHHOr0 uHTerpana. Hemocpeacrtsennoe
] Heonpenenennsriit WHTErpupoBaHue. IHTerpupoBanue 3aMeHON EPEMEHHOM.
UHTErpa dopMyia UHTErpUpOBaHUs 1o yacTsM. HTerpupoBanue
panmoHanbHOM QyHKIMU. MHTErppOBaHue
TPUTOHOMETPUYECKHUX M HPPANMOHAIBHBIX (DYHKIIUH.
[TonsiTue onpeneneHHoro nurerpaina. OCHOBHbIE CBOMCTBA
o . ornpenenenHoro uHterpaina. ®opmyna Herorona-Jleiiouumna.

9 HHHTpe?I[)ZIIeHHHH 3aMeHa nepeMEeHHO| B onpeiesiecHHOM uHTerpaine. @opmyna
MHTETPUPOBAHUS 1O YaCTAM. [ 'eoMeTpruuecKre MpuioKeHus
ornpezeneHHoro nurerpana. HecoOcTBeHHBIE HHTETpaJIbI.
[lonsiTHe 1 IpeACTaBICHHE KOMIUIEKCHBIX YHCEN, OCHOBHBIE
noHsTHs. ['eomerpuueckoe n3o0pakeHne KOMIUIEKCHBIX YUCEIL,

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

(coxxeHue, BHIUNTAHUE, YMHOXKEHUE, ICTICHIE, H3BJICUCHHE
KOpHEM).
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Huddepennmanbapie
ypaBHEHUS

Juddepennmranbaple ypaBHEHUS: OCHOBHBIC TIOHSATHS.
Juddepennunansubie ypaBHEHH IepBoro nopsiaka. Teopema
CYILECTBOBAaHMUSA M eANHCTBEHHOCTH. [luddepennmansabre
YpaBHEHHUS C Pa3/IeJICHHBIMU U pa3AesSIOMIUMUCS
nepemMeHHbIMH. OTHOPO/HBIE U TMHEHHBIE MU PepeHInATBHbIC
ypaBHEHHUs IepBoro nopsaka. Judpdepenuansabie ypaBHEHUS
BBICIINX MOPSIKOB. JInHelHbIE M depeHInaTbHbIE YPaBHEHUS
BTOPOTO MOPs/IKa C IOCTOSHHBIMU K03 durmenramu. Meton
BapualNy MPOU3BOJIBHBIX IOCTOSHHBIX. CHCTEMBI
muddepeHManbHbIX ypaBHeHUH. [loHsTHE O

i depeHIManbHBIX YPAaBHEHUSIX B YACTHBIX IIPOU3BOIHBIX.

5.2. CTpyKTypa QM CHUIINHbBI




KonnyecTBo yacoB
Ne HanmeHoBanmue Beero 1 113 CpP
paznena
(Tembl) paznena (Tembl)
1 Onpenenureny. 6 2 2 2
CucreMbl TUHEUHBIX
YpaBHEHUM
2 Marpuiipl 10 4 4 2
3 Jluneiinoe 6 2 2 2
BEKTOPHOE
MIPOCTPAHCTBO
4 DJIEeMEHTBI 6 2 2 2
AHAJIMTUYECKOMN
reOMeTpUU
4 BBenenue B 10 4 4 2
MaTeMaTUYEeCKHUI
aHaIIn3
6 HNuddepennmnansaoe | 4 2 2
HCYHUCIICHUE
GyHKIMH OJTHOM
MEPEMEHHOMN
7 OyHKIUU 8 4 4
HECKOJIbKUX
MIEPEMEHHBIX
8 Heonpenenennsrit 4 2 2
WHTErpa
9 OnpeneneHHbIN 8 4 4
WHTEerpa
10 KommiekcHele uncna | 8 4 4
2 Huddepenunansueie | 4 2 2
ypaBHEHUSI
Koncynpranus 2 - -
[TpoMexxyTouHas 8
aTecTarus
O061wmii 00bemM 84 32 32 10
5.3. [IpakTHyecKkue 3aHATHSI 1 CEMUHAPbI
Ne  [Ne paznena Komnec
n/m | (TeMbl) Tema T8O
4acoB
1 1-2 Onpenenuren. CUCTEMbI IMHEHHBIX YpaBHEHUI. MaTpHLbl 8
2 3 JIuHeitHoe BEKTOPHOE MPOCTPAHCTBO 4
3 4 DJIEMEHThI aHATUTUYECKON T€OMETPUH 1
4 4 KpuBbie BTOporo nopsjaka 1
5 5.6 Brenenue B matemaruueckuit ananms. Juddepennuansaoe 5
ycuucieHue GyHKIUN OTHOM nepeMeHHON




7 7 DYHKIIMY HECKOJIBKUX MEPEMEHHBIX 3
8 8-9 HeonpenenenHslil 1 onpeaeneHHbl HHTETPaIbl 3
9 10 KomMiiekcHbIe ynciia U JeCTBUS ¢ HUMH 4
10 11 Juddepennmanbapie ypaBHECHUS 4

5.4. JlabopaTopHbIe padoThI
HE IIPEAYCMOTPEHBI

5.6. CamocTosiTeIbHOE N3yYeHHE Pa3aesoB (TeM) TUCHUIIHHBI

Ne paznena Tembl, BIHOCUMBIE Ha CAMOCTOSTEbHOE N3YUCHUE KonuuectBo
(TempI) 4acoB
1 Onpenenurenu. CUCTEMbI TUHEHUHBIX YPaBHEHUH 2
2 Martpuiibl 2
3 JInHeitHOe BEKTOPHOE MPOCTPAHCTBO 2
4 OJIEMEHTHI aHATUTUYECKON T€OMETPUH 2
5 BBenenue B MaTeMaTHUECKUN aHaAIN3 2

6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHU

Hupopmayuonnvie mexnonocuu, Ucnoiv3yemvle npu 0CyujecmeaieHul 0opaso8ameibHoO20
OCHOBHBIE TEXHOJIOTHU O0yUYCHHUS:

— pabora ¢ nH(pOpMaIHEl, B TOM YHCIIE C UCTIOIB30BaHUEM PECYPCOB ceTH MHTepHET;

— TOJATOTOBKA M pealn3aldsl MPOEKTOB (MYJbTUMEIUHHBIX MPE3CHTAUH W Tp.) MO
3apaHee 3a/IaHHOW TeMe;

— HCCIIeIOBaHHE KOHKPETHOW TeMbl M Oo(pOpMIIEHHE pe3yJbTaTOB B BHJE JOKIaga C
MPE3EHTALUEN;

— paboTa ¢ TeKCTaMH y4eOHUKa, TOTIOJHUTEILHOM JIUTEpaTypoil;

— BBINOJIHEHUE WHAMBHYaTbHBIX 3aJaHUH.

WudopmannoHHbIE TEXHOIOTHH:

— cOop, XpaHeHue, cucTeMaTu3amus, oopaboTka 1 MpeAcTaBlIeHne YUeOHONH M HaydYHOU
nHpopmanuu;

— 00paboTka pa3nuM4HOrO poaa HHPOpMANMK C TNPUMEHEHHEM COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— CaMOCTOSITENIbHBIA TOUCK JOMOJHUTEIHFHOTO YY4eOHOrO W HaydyHOrO Marepuania, ¢
UCTIOJIP30BaHUEM TTOUCKOBBIX CUCTEM M CalTOB ceTH MIHTEpHET, 2JIEKTPOHHBIX HIUKIIONEAHNA
0a3 JaHHBIX;

— WCTOJB30BaHUE AJICKTPOHHOW TIOYTHI TMperojaBaTeNicll W O0yJaroImuxcs s
PACCBHUIKH, TIEPETTHCKU U 00CYKICHHS BO3ZHUKIINX YI€OHBIX MPOOIIeM;

— HCHOJb30BaHUE JTUCTaHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOTHI (mpu
HEOOXOIUMOCTH)

AKTHBHBbIE W HHTEPAKTHBHbIE 00pa3oBaTe/JbHbIe TEXHOJOTHH, HMCIOJIb3yeMble B
ayJIHTOPHBIX 3aHATUSAX

Ne paznena Bun Hcnonb3yeMble aKTUBHBIE 1 MHTEPAKTUBHbBIE KonnuectBo
(Tembl) 3aHATHUSA o0pa3oBaTeNbHbIC TEXHOJIOTUU 4acoB

(JI, 113,
C, JIP)

1-3 JI Omnepesxarorasi cCaMOCTOSITeNIbHas paboTa 3

CTYJECHTOB.

4 113 [TpoGnemHoe 0OyUeHMHeE. 1

5 113 Juckyccus. 1

6 113 Macrep-knacc 1

7-8 JI Omnepesxaronias caMOCTOATeNbHas padoTa 2




CTYJICHTOB.

9 113 [TpoGnemHoe 0OyUeHwHe. 1
ITpakTryeckas mMoaAroToBKa 00yUYarOIIMXCs
No Bun Buasr pabot KommuecTtBo
paszaena 3aHATHUS 4acoB
(Tempr) (JIK, TIP,
JIP)

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

7.1. TunoBble 3aJaHUSA ISl TEKYIIEr0 KOHTPOJIA

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

. Omnpenenuteny BTOPOTO M TPETHEr0 TMOPSAKOB W HUX CBoiMicTBa. MUHOpPHI U
anreOpanyecKkue JIOTONHEHUs. Pa3nokeHue ornpenenuTelis Mo 3JIEeMEHTaM KaKoro-iubo psna.
[TonsiTrie 06 onpenenuTeNsIX 1-ro NopsAIKa.

2. PemeHune cucreMm nuHENHbIX ypaBHeHUN. @opmyisl Kpamepa. Meton 'aycca.

3. Bexkrtopsl. CrioxeHne M BbIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uuciio. J[nuHa
BEKTOpa. YToi Mexay Bekropamu. Paccrosuue mexny aByms toukamu. IIpoeknus BekTropa Ha
ock. Koopaunatsl Bektopa. CkansipHOE 'MPOU3BEAECHUE BEKTOPOB.

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

5. Cucrembl KOOpAuHAT Ha NPAMOM, IUIOCKOCTH, B IpocTpaHcTBe. OCHOBHBIE 3a/ayM Ha
METOJl KOOpIWHAT (PacCTOSIHME MEXIy JABYMsS TOYKaMH, [eJeHHE OTpe3ka B JaHHOM
OTHOIIICHHUH).

6. Ilonstue 00 ypaBHEHWM JMHUU. YPAaBHEHHE MPSIMOU C YIJIOBBIM KO3(DPHUIIHEHTOM.
OOmiee ypaBHEHHE NPSAMOW. YTOJN MEXIy IBYMs NPSAMBIMU; YCIOBHUS MapajUIEIbHOCTH H
MEPIECHANKYISIPHOCTH  TNPAMBIX. YPaBHEHHE NPSMOW, MNPOXOASIIEH 4Yepe3 JBE TOYKH.
IIepeceyenue nByx NpsIMBIX.

7. KaHOHHMYECKHE YypaBHEHHs KPHUBBIX BTOpPOTO TIOpAJIKA: OKPYXHOCTH, DJUIMIICA,
runepOoIIbl, Hapadobl.

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

II JIMODEPEHIIMAJIBHOE UCUUCJIEHUE ®YHKIIMU OJHON HE3ABUCUMOM
INEPEMEHHOU

9. Tlomarue ™mHOxecTBa. Ormepanuu HaJ MHOXeECTBaMH (00bEIWHEHUE, IepeceucHHe,
JIOTIOTHEHUE U IEKapTOBO MPOU3BEACHNUE).

10. IlocrostHHBIE M IEpeMEHHbIe BenUUnHbL. Onpenenenue GyHkunu. O6aacTb onpeaeacHus
dbyHKIMH; criocoObl ee 3ananus. ['paduueckoe nzodpaxenue GpyHkiuu. OCHOBHBIC CBEICHUS U3
KJIaccu(puKanuu QyHKIUi.

11. Yucnosrie IMOCJICIOBATEILHOCTH, ux CXOJIUMOCTD. [Ipenen YHCIIOBOMI
[IOCJIEIOBATEILHOCTH. TeopeMa O CyHECTBOBAHMM IIpEeia MOHOTOHHOM OrpaHU4YEHHOU
MOCJIeIOBATEILHOCTH ((POPMYITHPOBKA).

12. Tpenen ¢pynkuunu. OCHOBHBIE TeopeMbl O mpenenax. [IepBblil 1 BTOpoii 3amedaTesbHbIe
npenensl. HeompeneneHHble BhIpaXKEHHsI U CIOCOOBI UX packpbiTus (mpumepsl). CpaBHEHUE
OCCKOHEYHO MaJIbIX BETUYHH.



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

14. 3agaun, npuBoAdIME K MOHATHIO Mpou3BogHOW. OmpeneneHue INPOU3BOAHOMN; €€
F€OMETPUUYECKUI 1 MEXAaHUYECKUI CMBICIL.

15. TlpaBuna muddepenuupoBanus Qyukuuii. [Ipou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
dbynakuumid. [IponsBoanas cioxxuoi ¢pynkuuu. [IponsBoaHas 00paTHON (HYHKIIHH.

16. ITpou3BoAHBIEC BHICIIUX MOPSIAKOB.

17. Iuddepenunan QGyHKIMU; ero reomerpudeckuii cmbicia. CpoiicTBa muddepeHiuana.
[Tpumenenne quddepeHnnana B IpuOIMKEHHBIX BIYUCICHUSAX.

18. IlpumeHeHne MPOU3BOIHOM K BRIUUCICHUIO Mpe/eoB (mpaBuiio Jlomurans).

19. Teopembr Pomns, Jlarpamxka. IIpumeHeHue NMpOM3BOAHON K HMCCIEAOBAHUIO (DYHKIHIL.
OkctpemyMmbl QyHKUIMK. HaxoxaeHne HauMeHbLIEro M HaumOOoJbIIero 3HaueHWd (pyHKUMU Ha
MHTEpBAJIE.

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

21. IlpubmmxeHHOEe pelIeHre YpaBHEHUM: Tpaduueckoe OTACICHUEe KOPHEW METOJ0M Mpoo;
METO/I XOp/I U KacaTeJabHbIX. MeTo uTepauuii.

1.  AMDODPEPEHIIUAJIBHOE  HWCUUCIIEHME @®YHKIOWMU  HECKOJIBKUX
HE3ABUCHUMBLIX ITEPEMEHHBIX

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

23. YacTtHble NOpPOU3BOAHBIE (PYHKIMHM HECKOJbKUX HE3aBUCHMBIX IEPEMEHHBIX, HX
TeOMETPUYECKUI CMBICI (7151 CiTy4asi IByX HE3aBUCHUMBIX NTEpEeMEHHBIX). YacTHbIE TPON3BOIHbIC
BBICILIUX TOPSIIKOB.

24. Nonupi nuddepennman (QyHKIMH HECKOJIBKMX HE3aBUCUMBIX MEPEMEHHBIX; €ro
PUMEHEHHE B TPUOIMKEHHBIX BBIUMCICHUSIX.

25. DkcTpeMyM (YHKLIMH MHOTHX NepeMeHHbIX. HaxoxaeHne HauOoabIuX U HAUMEHBIINX
3HAYCHUH (PYHKITUH..

26. CxansipHoe U BeKTopHOe mouisi. [IpousBojHas mo HampaBieHUIO ['pagueHT (QyHKIUH.
CBolicTBa IpaJIueHTA.

IV. UHTEI'PAJIbBHOE NCUUCJIEHUE

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

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

29. 3agauu, NpUBOASAIINE K NOHITHIO ONPENEICHHOr0 uHTerpana. OnpeneneHHbld HHTErpall
KaK mpejes UHTerpaibHbiX cyMM. [loHsTie 006 nuHTEerpupyeMoil pyHkiuu, GopMynupoBKa TEO-
pembl cyuiecTBoBaHus. CBOMCTBA ONPEAEIEHHOTO UHTETpaIa.

30. CBs3p MEXIy OIpEACIICHHBIM M HEOMpeaesieHHbIM uHTerpaiom (popmyna HproToHa-
JleiiOHua). Berancienue onpeneneHHbIX HHTErPajJIoB CIOCOO0M MOJICTAHOBKHU U 110 YACTSM.

31. I'eomeTpuueckue MNPHIOKEHHUS OINPEICICHHOTO HWHTErpaja: BBIYMCICHUE IUIONIAAeH
¢uryp; o6beMOB Tel TO IUIOMIAJSAM CEUYEHUH W TeN BpALICHUS; JJIUH AYT KPHUBBIX; IUIOIIAAEH
MOBEPXHOCTEN BpallCHUS.

32. HecoOcTBeHHBIE MHTETpasbl C OECKOHEUHBIMU MpENeIaMUd HHTETPUPOBAHUS M OT
HEOTrpaHUYEHHBIX QYHKIMH. [IpuMepbl cXonaumxcs U pacXoJsAINXCs HHTETPaJIoB.

V. AJNOOEPEHIINAJIBHBIE YPABHEHUN A

33. Ilonstue o auddepeHmansHoM ypaBHeHUU. JuddepeHimanpabie ypaBHEHUST TIEPBOTO
nopsiaka. [Tonstue 06 o0iieM u yacTHOM pemieHnH. HauanbHble ycnoBus.

34. IuddepeHnmanbHble ypaBHEHHUS C Ppa3ACiAIONIMMUCS TMepeMeHHbIMUA. OIHOPOIHBIE
muddepenimanbable ypaBHeHus. Jlnnelinslie nuddepeHnnanbable ypaBHEHUS.

35. Teopema o0 CyIIECTBOBAaHUM W E€IUHCTBEHHOCTH pemieHus auddepeHnaibHoro
ypaBHEHHSI [IEPBOT0 MOpsAaKa (0e3 J0Ka3aTeIbCTBA).



36. Jluneitnbie onHOponHbIEe nupdepeHInalIbHbIe YpaBHEHUsT BTOPOTro mopsiaka. JIuHeiHo-
He3aBHcHUMbIe perieHus. CTpyKTypa 00Iero pemeHus.

37. Jluneiinple omHOpoAHBIe auddepeHnnanbHble ypaBHEHHS BTOPOro TMOpsijKa ¢
MOCTOSIHHBIMH KO3 dUIIMeHTaMH.  XapaKTepucTudeckoe ypaBHeHuwe. OOmiee pemieHue
YpaBHEHUS.

38. OObmiee pernieHue JTMHEHHOTO HEOTHOPOIHOTO AU EpEHIINATEHOTO YpaBHEHUS BTOPOTO
nopsaka. Teopema HamoxeHus. Meron Bapualuy INPOU3BOJIBHBIX IOCTOSHHBIX. YacTHbIE
pelieHus JUHEHHBIX AuddepeHlraIbHbIX ypaBHEHUN BTOPOro MOpSAIKAa C IOCTOSHHBIMHU

ko3 punreHTamMu JUISL IIpaBbIX yacTen B BUJIE byHKUIM: MHOTOYJIEH;
Ae™; Acos nx + Bsin nx
VI PAJbI

39. YucnoBsle pAabl; UX CXOAUMOCTh U pacxoauMocTh. HeoOxoqumble yCIoBHs CXOJMMOCTH.
CBolicTBa CXOSIIMXCS PSIIOB.

40. Psanpl ¢ mosoXUTENbHBIMU WwieHaMU. [Ipu3Haku cXoquMOCTH, OCHOBaHHBIE HA CPABHEHUH
psanoB. [Ipusnak Jlanmam6epa. UnTerpanbubpiii mpuszHak Koy,

41. 3nakouepenytomuecs paasl. [lpusnak JleliOHnna. AGCONMIOTHAS M YCIOBHAS CXOAMMOCTb.

42. Crenennsble psanbl. Teopema Aberns. UHTepBam CXOIUMOCTH.

43. Panel Teitmopa u Maxknopena. buHomuanbHblil psin. Pa3noxeHue B CTENEHHON psif
AJIEMEHTAPHBIX ()YHKIIHH.

44. TlpuiokeHHE CTENEHHBIX pPSJIOB K NPUOIIKEHHBIM BBIYMCICHHUSM, BBIYUCICHHE
OTIpeieNIEHHBIX UHTETPAJIOB, pelieHre AuddepeHnrnaIbHbIX YpaBHEHHI.

7.2 TunoBbie MaTEePHUAJIbI IS MTOTOBOI ATTECTALMH MO TUCHHUIIUHE
TunoBbie BONPOCHI sl IK3aMeHa

1. Onpenenutenn BTOPOTO U TPETHEro TMOPSAKOB M UX CBOWCTBA. MMUHOpPBH U
anreOpanyeckre JAONOJHEeHus. Pa3nojkeHune onpenenuTens Mo 3JIeMeHTaM KaKoro-iroo
psna. [lonstue 06 onpenenuTensx n-ro MopsjaKa.

2. Pemenune cucreM nuHeNHbIX ypaBHeHU. Dopmynsl Kpamepa. Metop 'aycca.

3. Bexkrtopel. CnokeHrne U BbIUMTAHHWE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4ucio. [[nuHa
BEKTOpa. YTon Mexay Bekropamu. Paccrosgnue Mexay nByMs TodkaMu. IIpoekuus
BeKTOpa Ha ock. Koopaunatel BekTopa. CkansipHoe TIPOU3BEAECHNE BEKTOPOB.

4. Marpuusl. Panr marpunsl. [eiictBus Hag marpunamu. OOpatHas Matpuua. MaTpudHas
3alMCh CUCTEMBI JIMHEWHBIX YpaBHEHUM U ee pemieHue. Teopema Kponekepa-Kanemm.

5. Cuctembl KOOpAMHAT Ha NPSAMOH, IUIOCKOCTH, B MpocTpaHcTBe. OCHOBHBIE 337aud Ha
METOJI KOOpAMHAT (paccTOSHHE MEXIy ABYMsI TOYKaMH, J€JIEHHE OTpe3ka B JaHHOM
OTHOIIICHUN).

6. ITlorstue 00 ypaBHEHWH JUHUU. YpaBHEHUE MPSAMON C YIIOBBIM KOI(PHUIIMEHTOM.
OO1ee ypaBHeHHE TIPSIMON. YTOI MEKIY ABYMS MPSIMBIMU; YCIOBHS MapaJUIeNbHOCTH U
MEPIECHANKYISIPHOCTH MPSIMBIX. YpPaBHEHUE MNPAMOUM, MPOXOIAIICH 4Yepe3 JIBE TOYKH.
IIepeceyenue nByxX NpsIMBIX.

7. KaHOHWYeCKHE€ YypaBHEHHs KpPHMBBIX BTOPOrO TMOPSAAKA: OKPYKHOCTH, JJUINIICA,
runepOoIIbl, mapadobl.

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

9. Ilonstue MmHOXecTBa. Omepanwy HaJ MHOXECTBaMU (OOBEIMHEHHE, IEPECEUCHHE,
JIOTIOJIHEHHE U 1IEKapTOBO ITPOU3BEACHHUE).

10. ITocTostHHBIC M TIepeMeHHbIe BeaudurHbl. OnpeneneHue Gynkiuu. O0IacTh onpeneneHus
¢ynkunu; cnocoObl ee 3amaHus. I'paduueckoe wm3zoOpakeHue QyHKIH. 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 MOCJIENOBATEBLHOCTH, 150, CXOIUMOCTb. [Ipenen YHCIIOBOU
MOCJIEA0BATEIbHOCTH. TeopeMa 0 CyIIeCTBOBAHMU TIpejeia MOHOTOHHOW OrpaHUuYEHHOU
M0CJIE0BATENbHOCTHU ((POPMYIHPOBKA).

[Ipenen dynkmuu. OCHOBHBIE TeOpeMBbl 0 Tipenenax. [lepBoiii 1 BTOPOii 3amMedaTesbHbIe
npenensl. HeomnpeneneHHbIE BBIPAKEHUS M CIIOCOOBI HMX PACKPBITUS (TIPUMEpHI).
CpaBHeHue O€CKOHEYHO MaJIbIX BETUYHH.

HenpeprsiBHOCTh GyHKIIMU B TOUKE U HA UHTepBajie. Touku paszpsiBa ¢pyHkuuu. CBoWcTBa
GyHKIMI, HENIPEPhIBHBIX Ha 3aMKHYTHIX MHO)KECTBaX.

3amauy, NOPUBOASIIME K IMOHATHIO Ipou3BOAHOW. OmpesneneHue INpPOU3BOIHON; €€
F€OMETPUYECKUI U1 MEXAaHUYECKUI CMBICIL.

[IpaBuna muddepennupoBanus ¢GyHKUUNA. IIpOU3BOJHBIE OCHOBHBIX 3JIEMEHTApHBIX
dbynakuumii. [TponsBoanas cioxxuoi pyHkuuu. [IponsBoaHas 0OpaTHON (HyHKIIHH.
[Ipon3BoHbIE BBICIIUX TOPSIKOB.

Hudbdepennman dyHKMM;, ero reoMerpudeckuii cmbici. CoiicTtBa auddepeHuana.
[Ipumenenne quddepeHnnana B IpuOINKEHHBIX BHIYUCICHUSX.

[IpumeHeHne MPOU3BOHON K BEIYMCICHUIO peIeioB (mpaBuiio Jlomuras).

Teopembr Poms, Jlarpamxka. [IpuMeHeHne Hpou3BOIHONW K MCCIENOBAHUIO (DYHKITUIL.
OkcTtpemyMmbl (QyHKIMUA. HaxoxkaeHwne HaWMEHbBIIET0 W HauOOJIBIIET0 3HAYCHUU
(GyHKLINU Ha HHTEpBAJIE.

Beimykiiocts 1 BOTHYTOCTh Tpaduka (GYyHKIUH, TOUKH Meperunda. ACUMOTOTHI KPUBOM.
Cxema uccnenoBanust pyHKIIMN U IOCTPOCHUS ee rpaduka.

[TpubmxeHHOe pelIeHne ypaBHEHUN: rpadudecKkoe oTaelIeHne KOpHEH MeToa0M Tpoo;
METOJI XOp/I U KacaTeJIbHbIX. MeTo uTepauuii.

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

YactHble Mpou3BOAHBIE (YHKIUM HECKOJIBKHX HE3aBHCHMBIX IEPEMEHHBIX, HX
TEOMETPUUSCKUNM CMBICT (i1 Ciiydas ABYX HE3aBUCUMBIX IEPEMEHHBIX). YacTHbBIE
IIPOU3BOIHBIE BHICIINX MOPSAKOB.

[onueiit  muddepennran (yHKIUA HECKOJIBKAX HE3aBUCHMBIX IEPEMEHHBIX; €ro
MPUMEHEHNE B TPUOIMKEHHBIX BBIUMCICHUSIX.

DOkcTpeMyM (DYHKIIMM MHOTHX MEepeMEeHHbBIX. HaxoxaeHrne HanboNbIInX U HAUMEHBIIINX
3HAYCHUH (PYHKITUH..

CkansipHoe u BekTopHOe mouisa. [IpomsBogHas mo HampaBieHuro ['pagueHT (QyHKIUU.
CBolicTBa rpaJIueHTA.

Heomnpenenennsliit uHTErpai; ero cBoOCcTBa. Ta0iuia OCHOBHBIX HHTETPAJIOB.
NHTerpupoBanue 3aMEeHOW MEPEMEHHOM; MO 4acTsaMm. MHTerpupoBaHue panruoOHAIbHBIX
IpoOeii.

3agauu, NPUBOASAIIME K MOHITHIO ONPEIEIEHHOr0 HHTerpaia. OnpeneneHHbli HHTErpa
KaKk Tmpefen UWHTerpalbHbIX CcymMm. [lonstue 00 wuHTErpupyemoir (yHKIUH,
dbopMynupoBKa TeOpeMbl cyliecTBoBaHMs. CBOWMCTBA OMPEEIEHHOT0 HHTErpasa.

CBsi3b MEXIy ONpPEISICHHBIM M HEOMpeelieHHbIM uHTerpanoM (popmyna HeroTona-
JletitbHua). Beruncnenne omnpeneneHHbIX HHTETPAIOB CIMOCOOOM TOJCTAHOBKH U TIO
YaCTSIM.

['eomeTpryeckue NPUIOKEHUS OMNPENCICHHOTO HWHTerpajia: BBIYHMCICHUE IUIOIMIAAei
¢uryp; o0OBEMOB TeNl TO IUIOMIANIIM CEYEHUH W TN BpAlICHUS; JUIMH IyT KPUBHIX;
IJI0MIAIe TOBEPXHOCTEN BpAILICHMUSI.

HecoOcTBeHHBIE WHTErpasibl ¢ OECKOHEYHBIMU TIpEJeliaMd HHTETPUPOBAHHSI U OT
HEOrpaHUYEHHBIX QYHKIMHI. [IpuMepbl cXonaumxcs U pacXoJsAIINXCs HHTETPaioB.
[onsarue o nuddepenunansuom ypaBaenuu. Juddepenimanbupie ypaBHEHUST TEPBOTO
nopsiaka. [lonsarue o6 oOuiem u yacTHOM penieHn. HayanbHble ycinoBus.
JuddepeHnnansHbie YpaBHEHHUS C Pa3JENSIONIUMUCA TepeMeHHBIMU. OTHOPOIHBIC
nuddepennmanbpabie ypapHeHus. JInaeitHbie nuddepeHnraibabie ypaBHEHUS.
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35. TeopeMa 0 CyIIECTBOBAaHMM M €AWHCTBEHHOCTH pemeHus audQepeHnnarbHoro
ypaBHEHUS MIEPBOTO Mopsika (0e3 moKa3aTeabCTBa).

36. Jluneitnpie onHOpoHBIE TU(depeHaTbHbIe YPaBHEHUSI BTOPOro mnopsaka. JInHeiHo-
He3aBUCHMbIe pemeHus. CTpyKTypa oOLIero pemeHus.

37. Jluneiinble omgHOpoAHBIE auddepeHInanbHbIe  ypaBHEHUS BTOPOTO  TMOPSIKAa C
MOCTOSTHHBIMH KO3 dUIIMeHTaMH. XapaKTepucTuieckoe ypaBHeHue. OOmiee perieHue
YPaBHEHHSI.

38. Obmiee pemnieHUe JIMHEHHOTO HEOTHOPOTHOTO AU(GEepeHITNaTILHOTO YPAaBHEHHUS BTOPOTO
nopsaka. Teopema HasmoxeHus. MeTo 1 Bapyallui TPOU3BOJIBHBIX MOCTOSIHHBIX. YacTHbBIE
peleHus TMHEHHbIX Au(p(epeHInaIbHBIX YPaBHEHUH BTOPOTO MOPsAKA C OCTOSHHBIMU
kodpduuueHTaMu I OpaBbIX yYacTed B BuAe  (YHKIMIA:  MHOTOYJICH;

Ae™; Acos nx + Bsin nx

39. UucnoBsie psAIBI, KX CXOIUMOCTh U PacXoauMocTh. Heo0XomumMplie yCIoBUs CXOIUMOCTH.
CBoiicTBa CXOIAUIUXCS PAJIOB.

40. Psanpl ¢ TONOKUTENBHBIMU YieHaMU. [[pu3Haku cX0IMMOCTH, OCHOBAaHHbBIE HA CPABHEHUH
psnoB. [Ipusnak lanam6epa. UnTerpansabiii mpu3nak Komm.

41. 3nakouepenytomuecs psaasl. [Ipuznak Jleitoama. AGCOMIOTHAS U YCIIOBHASI CXOAUMOCTD.

42. Creniennslie psaasl. Teopema Abemns. IHTepBan CXOAMMOCTH.

43. Panpr Teitnopa m Makiopena. bunomuaneublii psif. PasmoxkeHue B CTENEHHOM psif
3IIEMEHTAPHBIX (QYHKIHH.

44. [IpunoxxeHUe CTETNCHHBIX PSAIOB K TPHUOJMIKEHHBIM BBIYHCICHHUSIM, BBIYHCICHHUE
OTIpeIeIEHHBIX UHTETPAJIOB, pelieHrne AuQGepeHIINaTbHBIX YPAaBHEHHH.

TunoBbie NPaKTHYCeCKHuE 3aJaHUA 1JId IK3aMeHa

8 -2 3 -2 7 2
3anava 1. /lanet matpunpi A =| -3 5 1 |C=|1 9 -7
10 1 -1 -7 =2 1

1)Berumcnuts marpuiy A + 2C - 17C"; 2) Bemonnsercs nu paeactso AC=CA?
3) Beruucnuth onpenenuTenu Y MIPOBEPUTH paBeHCTBO|A C| = |CA| = |C||A| .

5 =7 1 3
3 1 -2 -2
4) IIpuBecTH K qUaroHaJIbHOMY BUY U BBIYUCIUTH ONPEIEIUTEIb 4 3 5

1 -2 1 =2
5) Pemnth cucteMbl ypaBHEHUH :
a)rio hopmynam Kpamepa u MaTpHIHBIM METOI0M
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

2x,—x,+3x;—x, =4
3anaua 2. I)HOCTpOI/ITB TOYKH H BEKTOPbI: a) A( 1, 0), B(-7, -7), AB; ; 0)C(3,-3,9),
D(-7, -1, 1), CD; 2)JTans1 Bextopst: a (1,6), b(=5,—1). BbMUCINTS 1 N30GPA3HTH B CHCTEME
KOOPAMHAT CIIeAYIONINe INHEHHbIe KOMOHHAIIMU 3THX 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 kosddunmenramu o= -1, f=-5, y = 7; 4) Byayt a1 BeKTOpbI
JIMHEVHO 3aBUCUMBI WUJIM JIUHEWHO HE3aBUCUMBI B CICIYIOIINX TPEX CIydasX:
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a)a=(-1,9),h=(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. /laHsl Tpu BeKTOpa: 5:(—1,—1,2),52(1,—7,—3),;::(4,—2,—6). Jloka3atb, 4TO

cucrema {a ,b,c } obGpazyer Gasuc B R®. Haiitu pasnoxeHue Bektopa d=(4,-1Q5) no

TOMY Oasucy.

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

,Z(a,b),np;(2-a~b).

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) napaynenbHbr?

3) BeruncnuTh Mi01aas ¥ BEICOTY TpeyrojbHuka ¢ Bepmunamu A(1,-3,1), B(-9, 0,2), C(7,10,-2).
4) BepmHbI TpeyroabpHON TUpaMuUIbl HaxoaaTcs B Toukax A(-3, -3, 4), B(0, 3, 4),

C(1,0,- 4), D(-1,-1, 0). Beraucauts: a) 00bEM upamMuibl; 6) BEICOTY, OMYIICHHYIO U3 BEPIIMHBI
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 NpoMesKyTOYHOM aTTecTaluM (IK3aMeHA)

OueHka

XapaKTepUCTHKH OTBETa 00y4YaI0IIEerocst

O1ianyao

- CTYZICHT TITyOOKO U BCECTOPOHHE YCBOWII IPOTPAMMHBINA MaTepHa;

- YBEPEHHO, JIOTUYHO, TOCJIEI0BATEILHO U TPAMOTHO €T0 M3J1araer;

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

- yMeJIo 00OCHOBBIBACT U aPTyMEHTHUPYET BHIIBUTAEMBIC UM UJICH;

- JienaeT BLIBOJBI K 0000IIECHH;

- ¢cBOOOIHO BJIAA€ET CUCTEMOM IMOHATHI 110 JUCLHUIIINHE;

-IIPaBUWJIbHO PEIINJI CUTYAllHOHHYIO 33/1a4y.

Xopouio

- 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,

- BlIaZIeeT CHCTEMOM MOHATHI 110 JUCITUTIINHE;

-IPaBWJIHLHO PEINII CUTYAIIMOHHYIO 3aa4y.

VY 10BIIETBOPUTENTHHO

- CTYACHT YCBOWJI TOJBKO OCHOBHOH MpPOTpaMMHBI Marepuai, Mo
CYIICCTBY MH3JIaract <cro, OIHpassCb HA 3HAHUA TOJIBKO OCHOBHOI1
JTUTEPaTypHI,

- JAOIMYCKAacCT HCCYNICCTBCHHBIC OI_HI/I6KI/I 1 HCTOYHOCTH,

- UCTIBITHIBACT 3aTPYTHEHHS B IPAKTUICCKOM MPUMEHEHUH 3HAHUH;

- ¢1a00 apryMEHTHPYET Hay4HbIE MOJIOKEHHUS;

- 3aTpyaHSAETCA B OPMYITMPOBAHUH BHIBOJIOB M 000OIICHMIA;

- YaCTHUYHO BJIaJ€CCT CHUCTEMOH IOHATHUI 110 JUCHUITIIIMHE,

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

HeynosnersopurenbHo

- CTYZICHT HE YCBOWJI 3HAYUTEIHHON YaCTH MPOTPaAaMMHOTO MaTepHaa,;
- JONyCKaeT CYIIECTBEHHbIE OIMMOKM ¥  HETOYHOCTH HpH
paccMOTpeHHH podIIeMm;

- UCTIBITHIBACT TPYIHOCTH B IPAKTHYECKOM IPUMEHEHNH 3HAHUH;

- HE MOXXET apryMEHTHPOBATh HAYYHBIE TIOJIOKECHHUS;
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- He OopMYJIMPYET BHIBOJIOB U 00OOIICHUIA;
- HE PEILIWI CUTYallMOHHYIO 3a0a4y

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

1. bapaymkun, B. B. Maremaruka. D1eMeHTHI BBICIICH MaTeMaTHKH | y4eOHUK : B 2 TOMax.
Towm 1 / B.B. bapaymkun, A.A. IIpokodgseB. — 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. bapnymikun, 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 :
anekTpoHHbIi. - URL: https://znanium.ru/catalog/product/2145214

8.2. lonosiHuTE/ILHAS JIUTEPATYypa:

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

2. Marematuka. IlpakTtukym : ydeOHOe mocoOue miis CpemHero MpodecCHOHATBHOTO
obpazoBanusi / O. B. TarapuukoB [ np.]; moxm oOmeit pemakmueir O. B. TatapuukoBa. —
Mocksa : U3marensctBo HOpaiit, 2024. — 285 c. — (Ilpodeccuonanbroe oOpa3zoBaHuE). —
ISBN 978-5-534-03146-1. — Tekcr : snekrponusiid // O6pazoBatenbHas miaardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/537193

Cesepo-Kaekasckwii couy ANHCTUTYT

BUB/TMOTEYHO-UHDOPMALIMOHHbIN
LLIEHTP

2024-2025 yyeGHbiiirog

Iepunoauyeckue M31aHuA:

— Ilpuxknagnas wHbOpMaTHKa : Hay4YHO-WH(OpMANMOHHBIN >kypHan / W3mgaTenbcTBO
yauBepcuteT «Cuneprusi»n. — 2006. — Mocksa, 2006-2025. — ISSN 1993-8314. - Tekcr :
anexktpoHHbIi. - 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 obecniedeHue
Microsoft Windows, Microsoft Office nnu SAugexc 360

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

HNuTepHET-pecypcobl

basvl dannvix (npogheccuonanvhvle 6azvl OaHHbIX)

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

—ba3za nannpix «CTparernyeckoe ynpasieHHe U INIaHUpOBaHue» — http://www.stplan.ru

—baza ganHbIX 110 OU3HEC-TUTaHUPOBaHUIO — https://biznesplan-primer.ru/

—ba3a maHHBIX O IEIONPOU3BOJCTBY U JOKyMEeHTOOOopoTy — https://clubtk.ru/osnovy-
deloproizvodstva-i-dokumentooborota-dlya-novichkov

—baza TAHHBIX IIPOrPaMMHOT0 o0ecrieueHHs Oracle —
https://www.oracle.com/ru/index.html
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Hngpopmayuonno-cnpasounvie cucmemvl

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

Ilouckogvle cucmemol

—Sunexc - https://www.yandex.ru/

—Rambler - https://www.rambler.ru/

—Google - https://www.google.ru/

— DnekmpoHnnsie 06pazoeamenvhvle pecypcvl

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

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

—DIIeKTPOHHO-O0MOIMOTEeUHast cuctemMa Znanium —https://znanium.com/

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

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

I.MATEPUAJIIBHO-TEXHNYECKOE OBECIIHEYEHHUE JUCIHUIIJINHBbI

Jis peanmzanuu  TUCHUIUIMHBI HEOOXOTUMO CIIEYIOIIee MaTepHaIbHO-TEXHUYECKOE
obecrneueHue:

— JUIs TIPOBEICHHUS JICKIHH, YPOKOB — ayIUTOpHs, 000py/H0oBaHHAs y4eOHONH MeOenbio U
cpencTBaMu o0yueHus: mpoektopom, [1K, skpanom, 10cKoit;

— JUIA TPOBEIACHUS BCEX BHUAOB JIAOOPATOPHBIX W  MPAKTUYECKUX  3aHSATHUH,
JUCHUIUIMHAPHOM, MEXKIUCIUIUIMHADHOW W MOJAYJbHOM TOATOTOBKM —  ayJUTOpHS,
obOopymoBaHHass yueOHOUW MeOenblo W cpeacTBamu oOydenus: mpoektopom, IIK, skpaHOM,
JIOCKOI1;

— ISl TIPOBEACHUS IPOMEKYTOYHON aTTeCTallMu — ayauTopus, 000pymIoBaHHAs yueOHOH
MeOeIBIO U CPENICTBAMU 00yueHus: mpoekTopoM, 1K, sxpaHom, TOCKoif;

— I CaMOCTOSITEILHON pabOThI — MOMEIIEHUE, OCHAIIIEHHOE KOMITBIOTEPHON TEXHUKOH C
BO3MOKHOCTBIO TIOAKIIOUCHUST K ceTH «HTepHET» M 0O0ecneueHrueM JIOCTyma B AJIEKTPOHHYIO
UH(POpPMaLIMOHHO-00pa3oBaTenbHyIo cpeny MucTuryra.

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

OOyJaromMcsi ¢ OTPaHHYCHHBIMH  BO3MOXKHOCTSIMH ~ 37I0POBBSI  IPEIOCTABIISIFOTCS
CHelualbHble Y4eOHUKH, y4eOHbIE IMOCOOMS W JTUAAKTHYECKHE MAaTepuaibl, CICIHaTbHBIC
TEXHHYECKHUE CPEJICTBA OOYUYCHHS KOJUICKTUBHOTO W WHIAWBHIYAIBHOTO IOJIb30BAHUS, YCIYTH
ACCHCTEHTA (ThIOTOPA), OKA3BIBAIONIETO 00YJAIOIIUMCS HEOOXOUMYIO TEXHUYECKYIO MIOMOIIb, a
TaK)Ke YCIYTH CYPJONEPEBOIUUKOB M TH(IOCYpaonepeBOAUNKOB. OpraHu3arus o0ecrneYnBacT
MEYATHBIMH W/ DJIEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamu B opMax alanTHPOBAHHBIX
K OTPaHUYCHUSM UX 3JI0POBBSI.

OcBocHHE TUCIHUILIMHBI 00YYaIOIIUMUCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbS U
WHBAJIMJIaMHA MOXET ObITh OPraHW30BaHO COBMECTHO C JPYTUMH OOYYAIOIIMMHUCS, & TaKKe B
OTJICBHBIX TPYITIaX.

OcBOCHHE TUCIMIUIMHBI O0YYAIOIIUMHUCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS 1
WHBAJIMIAMU OCYIIECTBIISETCS C YYeTOM OCOOCHHOCTEH TNCHXO(PU3NYECKOTO Pa3BHUTHS,
WHIMBUIYAIbHBIX BO3MOXXHOCTEH M COCTOSIHUS 3I0POBBSI.

B mensx AOCTYyMHOCTH TOMYYeHHS CpeaHEro MpodecCHOHATLHOTO OOpa3oBaHHs TIO
0o0pa30oBaTeNbHON MporpaMMe JIMIAMH C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS TIPH
OCBOEHUH JUCLUIIINHEI 00€CIIEYNBAETCS:

1) st MLl ¢ OTpaHMYECHHBIMUA BO3MOYKHOCTSIMU 37I0POBbS 110 3PSHHIO:

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

— crieualibHble y4eOHUKH, Yy4eOHbIe MOCOOMS M JUIAKTHUECKUE MaTepualibl (MMEIoIue
KPYIHBIA pUGT WK ay 1o ans),

— MHAMBUIyaJIbHOE paBHOMEpPHOE ocBelleHne He MmeHee 300 Jrokc,

—TOpu  HEoOXOOUMOCTH CTYACHTY JJis BBIIOJHEHHsS 33JaHUS  IPEOCTABISAETCS
YBEJIMUMBAKOILIEE YCTPOMCTBO;

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

— MIPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIMN CTYIEHTY HEOOXOOUMYI0 TEXHUYECKYIO
MOMOIIb C YYETOM WHIWBHAYAIbHBIX OCOOEHHOCTEH (ITOMOTaeT 3aHATh padouee MecCTo,
HepeABUraThCs, IPOUNTATh U OHOPMUTH 3aJJaHKE, B TOM YHCIIE, 3alUCHIBAs O] IUKTOBKY),

—o0ecrnieunBaeTcss  HajdM4Me  3BYKOYCWJIMBAIOIIEW  ammapaTrypbl  KOJUIEKTHBHOIO
NOJIb30BaHUSA, TP HEOOXOTUMOCTH OOydaromeMmycs MpeaoCTaBIIeTCs 3BYKOYCHIMBAIOIIAs
anmnaparypa UHAMBHAYaIbHOTO MOJIb30BaHUS;

—obecrieunBaeTcsl  HAJIEKAIMMU  3BYKOBBIMH  CPEICTBAMU  BOCIPOM3BEICHUS
nHpopmanuu;

3) ISt I C OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI, UMEIOIINX HAPYIICHUS OTIOPHO-
JBUTATENIBLHOTO almapara:

— MMUCbMEHHBIC 3aJaHMs BBIMOJHSAIOTCS Ha KOMIIBIOTEPE CO CIEHUATU3UPOBAHHBIM
MPOrpaMMHBIM 00€cTIeYeHUEM WM HaIUKTOBBIBAIOTCS THIOTOPY;

— I10 JKEJIaHUIO CTY/ICHTA 3a/IaHUsI MOTYT BBIMIOJHATHCS B YCTHOH (opme.
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