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1. HEJIU U 3AJIAYU OCBOEHUA JUCIHHUTITJINHBI

LlensiMu OCBOCHHUS TUCHMIIINHBI «JIEMEHTHI BBICIIICH MaTEMaTUKI» SBIISIOTCS:

- obOecneunTh MaTeMaTHUeCKyl0 0a3zy, HEOOXOIMMYIO JJs YCHEIIHOTO YCBOEHUS
CTYJIGHTaMH JIPYTUX AUCIHUIUIMH, IS peIIeHUs MPOoPECCHOHATBHBIX 3a]1a4;

- ¢dopMupoBaTh YMEHHUS W HaBBIKM, HEOOXOMUMBIC ISl MPAKTHYECKOTO MPUMEHECHUS
MaTeMaTUYeCKNUX HJeH W METOJOB I aHalu3a ¥ MOJICTUPOBAHHUS CIIOXKHBIX CHCTEM,
MPOIIECCOB, SIBICHUH, /IS OMCKA ONTUMAIBHBIX PEIICHUN W BHIOOpA HAWITYYIIUX CIIOCOOOB MX
peanu3aium.

3amayaMyd OUCHMINIMHBI  «ODIJIEMEHTHI BBICIICH MATEMATHKH» SBISIOTCI. COCTOUT B
3HAKOMCTBE CTYICHTOB C OCHOBHBIMU TIOJIOKEHUSMHA U KAHOHAMH MaTEMaTHYECKOTO MBIIIICHHUS,
BO3MOXKHOCTSIMH MAaTEMAaTHYCCKHUX METOHAOB MCCICAOBAHMUA, MCTOAAaMH MATEMAaTHYSCKOIO
MOJICIIUPOBAHUS, PA3BUTHH OOIIICH MaTeMaTHIECKON TPaMOTHOCTH OYAYIIETO CIeUaInuCTa.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

JucnurmmmHa «2iaeMeHThl Beiciieli Marematuku» (EH.01) oTHocuTCsS K 00s13aTenbHOI
YacTH MAaTEMaTHYECKOTr0 M OOILEro eCTeCTBEHHOHAYYHOIO IMKJIA U BXOIUT B 00s3aTENIbHYIO
4acTh OCHOBHOHM 00pa3zoBaTeIbHON MPOTrpaMMbl U HAXOAWUTCS B JIOTHYECKOH M CoJepKaTeIbHO-
METOIUYECKON CBA3M C JPYTMMH JUCLUIUINHAMU (MOAYJISIMH, IPAKTUKAMH). .

IIpenmecTByromue aucuuIuuHbl (Kypesl, | [locnenyronue TUCHUIUIUEBL (KypChl, MOAYJIHU, IPAKTUKH)
MOJIYJIU, IPAKTHKH)

MaremaTuka Teopust BEpOATHON M MaTEMATUYECKAasi CTATUCTHKA
DJIEMEHTHI MATEMATUUECKON JTOTUKHU

3. TPEBOBAHMNA K PE3YJBTATAM OCBOEHMS COJIEPXKXAHUS
JUCHUITIUHBI
[Iporiecc n3yueHust TUCIUIIIIMHBI HAMpaBieH Ha GOPMUPOBAHUE DJIEMEHTOB CIIEIYIONINX
KOMIICTEHITHM 10 JAHHOM CIIEIMaIbHOCTH:

Kojn 1 HanMeHOBaHME KOMIIETEHIIUU Pe3ynbraTel 00ydeHus

OK O0OI. Bribupare crocoObl pelieHus | 3HATh:

3a1a4 npodecCHOHATIBHOMN | — Ha3nauenue u BHIBI HH(OPMAIIMOHHBIX
NeSITeTbHOCTH, NPUMEHHUTEITHHO K | TEXHOJIOTHI, TEXHOJOTUU cOOpa, HAKOIUICHUS,
Pa3TUYHBIM KOHTEKCTaM. 0o0paboTKK, Tepemayn M PaCIpPOCTPAHCHHS

OK 05. OcymecTBiasTh YCTHYIO U | HHOOPMALHH.

MUCEMEHHYIO KOMMYHUKAIIUIO Ha | — Cocras, CIPYKTYpY, [IPUHIUIIBI
roCyIapCTBEHHOM si3blke Poccuiickoil | peanusanun 5 (YHKIIMOHUPOBAHUS
denepaiid ¢ y4e€TOM OCOOEHHOCTEH | MH(OPMALMOHHBIX TEXHOJIOTHH.

COIIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa | — bazoBble u npukiiagHbie HHOOPMALIMOHHBIE
TCXHOJIOTHUH

- HNHcTpymeHTanbHbIE cpencTaa
UH(POPMALIMOHHBIX TEXHOJIOTHUH.

yMeThb:

- OOpabateIiBaTh TEKCTOBYIO W YHCIOBYIO
UH(OPMALIUIO.

- [IpuMeHsATh MyJIBTUMEIUITHBIE TEXHOJIOTUN
00pabOoTKU U MpeICTaBIeHUS HH(POPMAITUH.

- OO6pabatbeIBaTh SKOHOMHUYECKYIO u
CTaTUCTHYECKYI0O  HMH(OpMAIMIO,  HCIOJb3YS
CpEJICTBA MaKeTa NPUKIAAHBIX IPOTPAMM.




4. OBBEM JUCHUIIVIMHBI U BUbBI YUYEBHOM PABOTHI
OO0mmit 00bEM AUCHUILINHEI COCTABIIAET 84 aKaJIeMUUECKUX dJaca.

Bun yae6HO# paboThI

Bcero vacos Cemectp

1 (3%%)

AyautopHasi pabora (Bcero)

66 66

B TOM 4YMCJIC:

Jleximm (JI)

32 32

[Ipaktuueckue 3anstus (I113)

32 32

Cemunapsl (C)

JlabopaTtopusie padoTs (JIP)

CamocrosiTesbHast padoTa
(Bcero) (CP)

B TOM 4YMCJIC:

KypcoBoii npoekt (paboTa)

PacuerHo-rpaduueckue
paboThI

KontposbHas padota

Pedepar

CaMomnoaroToBka
(camocTosATENbHOE U3YUYECHUE
paszuenoB, mpopaboTKa 1
MOBTOPEHHE JICKIIHOHHOTO
MaTepuaia U MaTepuaia
y4eOHUKOB U Y4E€OHBIX
IIOCOOMH, ITIOATOTOBKA K
71a00paTOPHBIM U
MPAKTUYECKUM 3aHATHIM,
pyOE)KHOMY KOHTPOJIIO U T.J1.)

IIpomMesxyTouHast arTecTanus

18 18

Koncynpranuu

2 2

Bua npomexxyTouHoin
aTTeCTalluH

OK3aMCH OK3aMCH

OOmuii 00bLeM, Yac

84 84

* Ha 0a3e cpenHero oomiero 0opa3oBaHus
** ga 6a3e OCHOBHOTO O0IIEero 00pa3oBaHus

5. COAEP KAHUE U CTPYKTYPA JUCIHUIIJINHbI
5.1. Conep:xaHue TUCHMIINHBI

Ne
Haunmenosanue
paznena Conepxanue paszjena (TEMb)
pazznena (Tembl)
(TEMBI)
o S — Omnpenenurenu. MuHOp U anredpandecKue A0MOTHEHHUE,
p N Teopema paznoxeHus. OCHOBHbBIE CBOMCTBA OMpeIeTuTENCH.
1 CucTteMbl TUHEHHBIX . N
o Cucremsl TuHENHBIX ypaBHeHu. Meton Kpamepa. Meton
YpaBHEHUU
I'aycca.
Marpunpsl. [eiictBus Han matpunaMu. OOpaTHast MaTpULa.
2 Marpuiis Panr matpuupl. Pemenne cucteM JTUHEMHBIX YypaBHEHUN
MaTpU4HBIM cioco00oM. CoOCTBEHHBIE 3HAUYCHHSI MATPHII.
JIluneitnoe Cucrema BeKkTOpoB. JInHEHOE BEKTOPHOE MPOCTPAHCTBO.
3 BEKTOPHOE PazmepHoCTh 1 6a3uc IMHEHHOTO MpocTpaHcTBa. JInHeHHbIe
MIPOCTPAHCTBO onepaTtopbl. COOCTBEHHBIE BEKTOPHI JMHEHHBIX ONEPAaTOPOB.




OJIEMEHTEI
aHAJIUTUYECKOUN
T€OMETPUHU

[IpssmoyronbHast v mosisipHasi CUCTeMbI KoopauHar. [Ipsmas

muans B R, Kpussie Broporo nopsaka. Ilpsmas n miockocTts B
3
R".

BBenenue B
MaTeEMaTUYECKUU
a”HaIn3

JeiictBurenbHble uncna. KommekcHble ynciia. OKpecTHOCTh
To4KH. CBOMCTBA YUCIOBBIX MHOXKECTB. YHCIIOBBIE
nocienoBarenbHOCTH. [Ipenen uncnoBoil mocie0BaTeIbHOCTH.
CaoiicTBa nocienoBarenbHocTel. [lepeMeHHbIe U TOCTOSHHBIE
BennuuHbL. OyHKIUS. DneMeHnTapabie QyHkimn. [Ipenen
nepeMeHHo# BennuuHbL [Ipenen dynknuu. beckoneuno maibie
1 OECKOHEYHO OOJBIINE BETUYHUHBI. 3aMedaTeIbHbIe TIPE/IEIbI.
HemnpepsiBHOCTD PyHKITMHN B Touke. Touku paspeiBa. CBoWcTBa
HENPEPHIBHBIX (PYHKITHA.

Huddepennmanbpaoe
UCUHCIICHUE
GyHKIMM OJTHOM
MEPEMEHHOM

Omnpenenenne MPON3BOIHOM, €€ PU3NUECKHI, TeOMETPUUSCKHI
Y SKOHOMUYECKUW cMbICI. OCHOBHBIE TTPaBUIN
muddepennmpoBanus. Juddepennnman. [IpousBoansie u
muddepeHmansl BBICINX MOopsaakoB. Teopemsl Pos,
Jlarpanxa u Komm. [Tpunoskenuss mpon3BOAHON: UCCIEA0BAHUE
(GYHKIIUU HA MOHOTOHHOCTB, 9KCTPEMYMBI, BBIITYKIIOCTh U
BOTHYTOCTb, PAaCKpBITHE HEONpeesieHHOCTe!; hopmyna
Tennopa.

OyHKIUU
HECKOJILKHUX
TepEMEHHBIX

OyHKIMH HECKOIbKUX NepeMeHHbIX. [Ipenen, HenmpepbIBHOCTb.
Yacthble mpon3BogHbIe. YacTHBIE TPOU3BOIHBIE BHICIIUX
nopsiikoB. [lomuerit nuddepeniuan. [IpousBoanas mo
HampalieHuto0. [ pagrenT. DkcTpeMyMbl (PYHKIIMHA HECKOIBKUX
MEPEMEHHBIX. Y CIIOBHBIN 3KCTpeMyM. MeTo1 MHOKHUTENEH
Jlarpanxa.

Heonpenenennsrit
HHTErpai

[TepBooOpasnas u HeonpeaeIeHHbI HHTErpasl. OCHOBHBIE
CBOKCTBA HEOIPEAEIEHHOr0 HHTerpana. Hemocpeacrtsennoe
HWHTErpupoBaHue. IHTerpupoBanue 3aMeHON EPEMEHHOM.
®opMyia MHTETPpUPOBaHUA 110 YacTsAM. VIHTerpupoBanue
panmoHanbHOM QyHKIMU. MHTErppOBaHue
TPUTOHOMETPUYECKHUX ¥ HPPANHOHAIBHBIX (DYHKIUH.

OnpeneneHHbIf
UHTETpal

[TonsiTue onpeneneHnoro nurerpaina. OCHOBHbIE CBOMCTBA
ornpenenenHoro uHrerpaina. ®opmyna Herotona-Jlelionuma.
3aMeHa epeMEeHHO| B onpeiesiecHHOM uHTerpaine. @opmyna
MHTErpUPOBaHUs N0 yacTsIM. ['eomeTpuueckue npuaoKeHus
ornpezeneHHoro nurerpaita. HecoOcTBeHHbIE MHTETpAIbL.

10

KowMmruiekcusle yncia

[ToHsiTHE M TpeaCTaBIEHNE KOMIUIEKCHBIX YUCEN, OCHOBHBIE
noHsTHs. ['eomerpuueckoe n3o0pakeHne KOMIUIEKCHBIX YUCEIl,
¢dbopMmel 3anucu. JleiicTBYs HaJl KOMIUIEKCHBIMU YHUCIAMH
(croxeHue, BBIUNTaHUE, YMHOKEHHE, IETICHUE, U3BIICUCHUE
KOpHEM).

11

Huddepennmanbapie
ypaBHEHUS

JuddepeHnnanbHble ypaBHEHNSA: OCHOBHBIC TOHSATHSL.
Juddepennunanbubie ypaBHEHHs IepBoro nopsiaka. Teopema
CYILECTBOBAHHUSA M eANHCTBEHHOCTH. Jluddepennmansapie
YpaBHEHHUS C Pa3/IeJIeHHBIMU U pa3AesSIOIIUMUCS
nepeMeHHbIMH. OTHOPOHBIE U TMHEHHBIE MU PepeHInATbHBIC
ypaBHEHHUsI IepBoro nopsaka. Juddepennuansabie ypaBHEHUS
BBICIINX MOPSKOB. JInHelHbIe MU depeHInaTbHbIE YPaBHEHUS
BTOPOTO MOPS/IKA C IOCTOSHHBIMU K03 urmentamu. Meron
BapUalNy MPOU3BOJIBHBIX ITOCTOSHHBIX. CHCTEMBI
muddepeHManbHbIX ypaBHeHUH. [loHsITHE O




‘ ‘ g depeHIMaTbHBIX YPaBHEHUSIX B YACTHBIX TPOU3BOJIHBIX.

5.2. CTpyKTypa IMCHUILIHHBI

KonnuecTtBO yacoB

Ne
pasnena HaumMeHoBaHue BCETO i e

aznena (TeMbl
(TeMBI) pasnena ( )

1 Omnpenenureny. 6 3 3
CucTeMbl TUHEHHEIX
YpaBHEHUHU

(@)
W
W

2 Marpuiis

3 JIuuetinoe 6 3 3
BEKTOPHOE
MPOCTPAHCTBO

4 DJIEMEHTHI 6 3 3
AHAJINTUYECKOU
reOMETPUHU

5 Bsenenue B 6 3 3
MaTeMaTUYECKUU
a”Ham3

6 Huddepenumansuoe | 4 2 2
UCUHUCIICHUC
(GYHKIMH OJTHOM
MIEPEMEHHOMN

7 DOyHKIMHU 8 4 4
HECKOIBKHUX
NePEMEHHBIX

8 Heonpenenennsiii 4 2 2
HMHTErpal

9 OnpeneneHHbId 6 3 3
UHTETpall

10 Komrmuiekcusie yncia | 6 3 3

11 Huddepenumanbusie | 6 3 3
ypaBHEHUS

KoHncynpranus 2 - -

IIpomexyrounas 18
aTecTanys

001 00Lem 84 32 32

5.3. IlpakTuyecKkue 3aHSITUSL M CEMHUHAPBI

Konnuec
No | Ne paznena
Tema TBO
n/m | (Tembl)
4acoB
1 1-2 Onpenenuren. CUCTEMbI IMHEHHBIX YpaBHEHUI. MaTpHI1ibl 8
3 JIuHeitHoe BEKTOPHOE MPOCTPAHCTBO 4
3 4 DJIEMEHThI aHATUTUYECKON T€OMETPUH 1




4 4 Kpusbie BTOporo nopsjka 1

5 5.6 BBenenue B marematnueckuit ananus. Auddepenunansuoe 5
rcuucieHne QyHKIUA OJHON MepEeEMEHHON

7 7 QDYHKIUN HECKOJIBKUX IIEPEMEHHBIX 3

8 8-9 HeonpeneneHHblil 1 onpeeneHHbld HHTETPAJIbI 3

9 10 KommiekcHbie yncia v 1ecTBUSI C HUMU 4

10 11 Juddepennunansupie ypaBHEHHS 4

5.4. JlaGopaTopHbie padoThI
HE TPEyCMOTPEHBI

5.6. CamocTosiTe/IbHOE M3y4YeHHe Pa3/1esioB (TeM) TUCHUILTHHBI
HE TMPETYCMOTPEHO

6. ObPA3OBATEJIBHBIE TEXHOJIOT'NA

Hugppopmayuonnvie mexnonoeuu, ucnoiv3yemvie npu 0CyujecmeaieHun oopazoeameibHoO20
OcCHOBHBIE TEXHOJIOTUN O0YUEHUS:

— pabora c uHoOpMaIIiei, B TOM YHUCIIe C UCIIOIh30BAaHUEM pecypcoB cetu HTEpHET;

— MOATOTOBKAa W pealu3alysl MPOEKTOB (MyJbTUMEAMMHBIX NPE3EHTALUH M 1p.) IO
3apaHee 3aIaHHOM TeME;

— HCCIe0OBaHWE KOHKPETHOW TeMbl W OQOpPMIICHHME DPE3yabTaTOB B BHJIE JOKJIama C
MPE3EHTALUEN;

— paboTa ¢ TeKCTaMu y4eOHHKA, TOMOJTHUTEILHON JINTEPaTypOi;

— BBINIOJIHEHNE UHIUBUIYaIbHBIX 3aJaHUI.

NudopmaninoHHbIe TEXHOJIOTUHU:

— cOop, XpaHeHHe, cucTeMaTH3aius, 00padoTKa U MpeICTaBICHHEe YIeOHOU U HAYYHOU
uHpOpMaLnu;

— oOpaboTka pa3au4yHOro poga HWHGOpPMAIMK C TNPUMEHEHHEM COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHUH;

— CaMOCTOSATENbHBIA TOWCK JOIMOJHUTEIBHOTO Y4eOHOTO M HAyYHOrO MaTepuana, C
UCIIOJIb30BAaHNEM MOMCKOBBIX CHCTEM M CalTOB ceTn MHTEpHET, SIeKTPOHHBIX SHIIUKIIONEINN 1
0a3 Ja”HHBIX;

— WCIONB30BAaHWE JJICKTPOHHOW TMOYTHI MpernojaBaTesied W O0ydaromuxcs Ui
PAaCCBhUIKH, TIEPETTHCKU U 00CYKICHHS BO3ZHUKIINX YI€OHBIX MPOOIIeM;

— HCIOJIH30BAHUE JTUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHIA (mpu
HEOOXOIMMOCTH)

AKTHBHbIe U HWHTEpPAKTHBHbIe 00pa3oBaTe/ibHble TEXHOJIOTHH, HCIOJIb3yeMble B
ayIMTOPHBIX 3aHATHSX

Ne paznena Bun Hcnonb3yeMble aKTUBHBIE 1 MHTEPAKTUBHbBIC KonnuectBo
(TeMbI) 3aHSTHUS o0Opa3oBaTenbHbIC TEXHOJIOTUU 4acoB
(J1, 113,
C, JIP)
1-3 JI Omnepesxarorasi cCaMOCTOSITeNIbHAs paboTa 3
CTYJICHTOB.
4 I13 [TpobremHoe oOyueHHeE. 1
5 113 Juckyccus. 1
6 113 Macrep-knacc 1
7-8 JI Omnepesxarorasi cCaMOCTOSITeNIbHas paboTa 2
CTYJICHTOB.
9 I13 [TpobiemMHoe oOyueHwHeE. 1




ITpakTHyeckas MOroTOBKa 00yUYaIOIMXCs

No Bun Buner pabot Konuuectso
pasnmena 3aHATHUS JacoB
(Tempr) (JIK, I1P,
JIP)

7. OIEHOYHBIE CPEACTBA I TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTAIIUU

7.1. Tunossble 3a1aHUs IS TEKYLEr0 KOHTPOJISI

Ilepeyenb THNOBBIX KOHTPOJBHBIX BOIIPOCOB /IS YCTHOI'O OIIpoca
1. JUHEMHAS AJITEBPA U AHAJIUTUYECKASI TEOMETPUS

1. Omnpenenurenn BTOPOrO W TPEThEro NOPSAAKOB M HX CBoWcTBa. MwuHOpel u
anreOpanyecKkue JIONoNHeHUs. Pa3nojkeHue ompenenuTens MO 3JIeMEHTaM Kakoro-aulo psia.
[Tonsarue 06 onpeAeauTeNsIX #-TO MOPIKA.

2. Pemenue cucteM quHeWHBIX ypaBHeHU. @opmyibl Kpamepa. Meton ["aycca.

3. Bexropsl. CiokeHHE U BBIYMTaHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha uucio. JnuHa
BEKTOpa. YToa MexIy BekTopamu. PaccrosiHue mexay AByMms Todkamu. [Ipoeknus BekTopa Ha
ocb. Koopaunats! Bekropa. CkalisipHOE 'TPOU3BEIEHNE BEKTOPOB.

4. Marpunpl. Panr matpunel. JleiictBus Hag matpuniamu. O6parHas maTtpuiia. MarpuyHas
3alMch CUCTEMBI IMHENHBIX ypaBHEHUN U ee pemieHue. Teopema Kponekepa-Kamnemnn.

5. Cucrembl KOOpAMHAT Ha MPSIMOM, MIOCKOCTH, B MpocTpaHcTBe. OCHOBHBIEC 3a/laud Ha
METOJ KOOPAMHAT (PAacCTOSIHME MEXIy JABYMs TOYKaMH, [EJIEHHE OTpe3Ka B JaHHOM
OTHOIIICHUH ).

6. Ilomsarue 00 ypaBHEHUHM JUHHMU. YpaBHEHHE NPAMOH € YIIIOBBIM KoO3(duumeHToMm.
OOmee ypaBHEHHE NPAMONW. YTros MeX1y IByMsl NPSAMBIMHU; YCIOBHS MapajuIeIbHOCTH H
NEPHNEHAUKYJSIPHOCTA HPSMBIX. YPAaBHEHHME MNPAMOW, IPOXOAALICH Yepe3 JBE TOYKH.
Ilepeceuenne AByX MpsIMbIX.

7. KaHoHMuUecKkHE ypaBHEHHUS KpHUBBIX BTOpPOrO MOPAJKA: OKPYXHOCTH, DJUIMIICA,
TUTNEepOOJIBI, TApadOJIBI.

8. Ilmockocth.  YpaBHEHHME  IUIOCKOCTH, HPOXOAAIIEH  uYepe3  JaHHYH0  TOYKY
NEPIEHINKYIIIPHO 1aHHOMY BeKTOpy. O01ee ypaBHEHHUE MII0CKOCTH, €T0 YaCTHBIE BHUIBI.

II JUODEPEHIIMAJIBHOE MCUYMCJIEHMUE ®YHKIIUU OJJHOM HE3ABUCHMOM
IMEPEMEHHOU

9. Tlomsarue ™mHOxkecTBa. Ormepanuu HaJ MHOXeECTBaMH (00ObEIWHEHUE, IepeceucHHe,
JIOTIOJIHEHUE U J€KapTOBO MMPOU3BE/ICHHUE).

10. TlocrosiHHBIE M TIepeMeHHbIe BenuuuHbl. Onpenenenue ¢pyHkuun. O6aacTb onpeaeacHus
dbyHKIIMH; criocoObI ee 3ananus. ['paduueckoe nzobpaxenue GyHkiuu. OCHOBHBIC CBEJCHUS U3
KJaccupuKaumn GyHKIUHA.

11. Yucnosrle MIOCJIEN0BATEILHOCTH, ux CXOJIUMOCTD. [Ipenen YHCIIOBOH
IIOCJIEIOBATEILHOCTH. TeopeMa O CyHEeCTBOBAHMM IIpEAeiia MOHOTOHHOW OrpaHU4YEeHHOU
MOCJIeIOBATEILHOCTH ((POPMYITHPOBKA).

12. TIpenen ¢pynknun. OCHOBHBIE T€OpEeMBI O mpenenax. [lepBblit 1 BTOpoil 3aMedaTenbHbIe
npeaensl. HeomnpeneneHHbie BBIpaXEHUST W CIOCOOBI MX pacKpbITHs (mpumepbl). CpaBHEHUE
OECKOHEYHO MaJIbIX BEIMYHH.

13. HemnpepsiBHOCTH YHKIIMU B TOUKE U Ha MHTEepBasie. Touku pa3psiBa GyHKInu. CBOMCTBA
G yHKIUH, HETIPEPHIBHBIX HAa 3aMKHYTHIX MHOXKECTBAX.

14. 3apmaun, npuBOIAIIME K TOHATUIO NPOU3BOAHOW. OmpenesieHHEe NPOU3BOJHOM; €€
r€OMETPUUYECKUN U MEXAHUYECKUI CMBICII.



15. TlpaBuna muddepenuupoBanus QyHkumidi. [IpoW3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
dbynakuwmii. [TponsBoanas cioxuoi GyHknuu. [IponsBonHas 06paTHON HyHKITUH.

16. IIpoun3BoHBIE BHICIIUX MOPSIKOB.

17. Nubdepennman dyHKIUMA;, e€ro reoMerpudeckuid cmbici. CoiictBa auddepeHnmana.
[Ipumenenne nquddepeHnnana B mpuOINKESHHBIX BHIYUCICHUSAX.

18. IIpumMeHeHnEe MPOM3BOAHOM K BBIYMCICHUIO TIpeAeioB (mpaBuiio Jlomurans).

19. Teopembr Pomns, Jlarpanxka. IlpumeHeHne mpou3BOAHON K HCCIIEAOBAHUIO (YHKIUH.
OkctpemyMmbl QyHKUIMK. HaxoxaeHne HauMeHbLIEro M HaumOOJbIIero 3HaueHWH (pyHKUMU Ha
MHTEpBAJIE.

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

21. IlpubmmxeHHOEe pelIeHre YpaBHEHUH: rpaduueckoe OTACICHUEe KOPHEH METOJ0M Mpoo;
METOJ XOp/I U KacaTeJbHbIX. MeTo uTepauuii.

1. AMOPEPEHIIUAJIBHOE  HWCUUCJIIEHME  @®YHKIOWMUWU  HECKOJIBKUX
HE3ABUCHUMBIX ITEPEMEHHbBIX

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

23. YacTtHple NOpPOM3BOAHBIE (PYHKIMHM HECKOJbKUX HE3aBUCHMBIX IE€PEMEHHBIX, HX
TEOMETPUUECKUN CMBICI (AJIs Ciydasi ABYX HE3aBUCHMBIX IIEPEMEHHBIX). YacTHBIE IPON3BOIHBIE
BBICILIUX TOPSIIKOB.

24. Tonueii nuddepeHnman (QyHKIMH HECKOJIBKHX HE3aBUCHUMBIX MEPEMEHHBIX; €ro
IPUMEHEHHE B TPUOIMKEHHBIX BBIUMCICHUSIX.

25. DxcTpeMyM (YHKLIMH MHOTHX NepeMeHHbIX. HaxoxneHnne HauOoabIuX U HAUMEHBIINX
3HAYCHUH (PYHKITUH..

26. CxansipHoe U BeKTOpHOe mouisd. [Ipou3BojHas mo HampaBieHUIO ['pagueHT (QyHKUIUH.
CBolicTBa TpaIuCHTA.

IV. UHTET'PAJIbHOE MCUYMCJIEHUE

27. HeompeneneHHbIN HHTETpai; €ro cBoiicTBa. Tabinia OCHOBHBIX HHTETPAJIOB.

28. MHTerpupoBaHUE 3aMEHOM NMEPEMEHHOW; MO yacTsIM. VMHTerpupoBaHHe palMOHAIBHBIX
TIpo0ei.

29. 3agauu, NpUBOASAIINE K NOHITHIO ONPENEICHHOI0 UHTerpana. OnpeneaeHHbld HHTErpall
KaK mpejes UHTerpaibHbiX cyMM. [loHsTHe 00 nHTErpupyeMoil pyHKIMH, GOpMYIHpPOBKA TEO-
pembl cyuiecTBoBaHus. CBOMCTBA ONPEAEIEHHOTO UHTETpala.

30. CBs3p MEXIy OIpPEACICHHBIM M HEOIpPEACIICHHBIM WHTerpaioMm (popmyna HeroToHa-
JleiiOHua). Beranciaenue onpeneneHHbIX HHTErpajIoB CIOCO00M MOJICTAHOBKHU U 110 YaCTSM.

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

32. HecobcTBeHHBIE MHTErpaibl C OECKOHEUHBIMU MpENeIaMUd HHTETPUPOBAHUS M OT
HEOrpaHUYeHHBIX GYHKIMHI. [IpumMepbl cXoadumxces U pacXoIAuIuXcs HHTETPaJIoB.

V. JUODOEPEHIIMAJIBHBIE YPABHEHUA

33. Ilonstue o auddepeHmansHoM ypaBHeHUHU. JuddepeHimanpabie ypaBHEHUST TIEPBOTO
nopsiaka. [lonstie 06 obmieM u yactHoM pemieHnH. HauanbHble ycaoBusi.

34. JIuddepeHnuanbHble ypaBHEHUS C Pa3ACiAIONIMMUCSA TMepeMeHHbIMUA. OIHOPOIHBIE
muddepeHmanbable ypaBHeHus. JInneltHble nuddepeHuanbHble ypaBHEHNUS.

35. Teopema o0 CyYIIECTBOBAHUM W E€IUHCTBEHHOCTH pemieHus auddepeHnnaibHoro
ypaBHEHHsI IIEPBOT0 Mopsaka (0e3 J0Ka3aTeNnbCTBA).

36. Jluneiinple omHOpOHBIE nU(depeHInaibHbIe YpaBHEHNU BTOPOTO mopsaka. JlnHenHo-
He3aBUCHMBbIe pemieHus. CTpyKTypa oOIIero pemeHus.

37. Jluneitnpie omgHOpoAHBIE nuddepeHIMaIbHble YpaBHEHHS BTOPOTO TOpsAIKa C
NOCTOSIHHBIMU KO3 duienTamu.  XapakTepucruyeckoe ypaBHeHue. OOmiee pelieHue
YpaBHEHHUS.



38. OOwree penieHre TMHEHHOTO HEOJHOPOAHOTO UG (PEpEeHIINATFHOTO YPaBHEHUS BTOPOTO
nopsaka. Teopema HajmoxeHHs. MeToj BapHalM NPOW3BOJIBHBIX IOCTOSIHHBIX. YacTHBIE
pemeHust JTUHEHHbIX AudQepeHIrnanbHbIX ypaBHEHU BTOPOrO TMOPSAAKAa C IOCTOSHHBIMHU

kodpurmenTamu TUTS MpaBbIX qacTen B BUJIE byHKIHIA: MHOTOWIEH;
Ae"; Acosnx + Bsinnx
VI. PSJIbI

39. YucnoBsie psAIbI; UX CXOAUMOCTh M PacXoIuMOCTh. HeoOXoaumbIe yCIOBHS CXOIMMOCTH.
CBoiicTBa CXOIAUIUXCS PAJIOB.

40. Psanpl ¢ MOJ0KUTEIbHBIMUA WieHaMu. [IpU3HaKu CXOAMMOCTH, OCHOBAHHBIE HA CPABHEHUU
psnoB. [Ipusnak lanam6epa. UnTerpansabiii mpusnak Ko,

41. 3nakouepenytomuecs psaasl. [Ipuznak Jleitoauma. AOGCONMIOTHAS U YCIIOBHASI CXOAMMOCTb.

42. Crenennsle pansl. Teopema Abens. UHTepBait CXOIUMOCTH.

43. Panpl Teiinopa u Maknopena. buHoMuanbHbll psan. PasnokeHue B CTENEHHON psn
3IIEMEHTAPHBIX (YHKIIUH.

44. TlpunoxkeHue CTENEHHBIX PAIOB K MPUOIMKEHHBIM BBIYUCICHUSM, BBIYUCICHUE
OTIpeIeIEHHBIX MHTETPAJIOB, pelieHne TudGepeHInanbHbIX YPaBHCHHN.

7.2 Tunosbie MaTepuaJbl 1Jis HTOIrOBOM ATTECTAIIMH 0 TUCIHUILIINHE
TunoBbie BOIIPOCHI AJIM IK3aMEHA

1. Omnpenenurenn BTOPOrO U TPEThEro MOPSAAKOB M HX CBOWCTBA. MUHOpB M
anredpandeckue NOMOIHEeHUs. PaznoskeHue ompenenuTens 1Mo 3JeMeHTaM Kakoro-ando
psna. IlonsTre 00 onpenenuTensx n-ro nopsaKa.

2. Pemenue cuctem quHEWHBIX ypaBHeHHl. @opmyniel Kpamepa. Meton I"aycca.

BexTopel. CnokeHue M BBIUMTAHHUE BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha yucio. JlyimHa

BEKTOpa. YTOJN MeXIy BekTopamu. PaccrossHue Mexay AByMsa Toukamu. [lpoekius

BeKTOpa Ha ock. Koopaunarte! BekTopa. CkansipHOe TIpOM3BEIECHUE BEKTOPOB.

4. Marpunpl. Panr marpunel. JlerictBus Haa matpumamu. OOpaTHas Marpunia. MaTpudHas
3anMch CUCTEMBI IMHEUHBIX ypaBHEHUN U ee pemenue. Teopema Kponekepa-Kamnemnn.

5. Cucrembl KOOpAMHAT Ha MPAMOM, MJIOCKOCTH, B MpocTpaHcTBe. OCHOBHBIE 3a7a4yd Ha
METOJI KOOPAMHAT (pacCTOSHHUE MEXIY ABYMsI TOYKaMH, JEJIIEHUE OTpPE3Ka B JAHHOM
OTHOIIICHUH ).

6. Ilonsirue 00 ypaBHEHHHM JIMHHUU. YPaBHEHUE MNPSAMOW C YIJIOBBIM KOA(PPHUIMEHTOM.
O61iee ypaBHeHHE MPSIMON. YTOJI MEXKIY ABYMS MPSIMBIMU; YCIOBHS MapajuIeNbHOCTH U
NEPHEHAUKYJSIPHOCTU IPSMBIX. YPaBHEHUE IPSAMOM, INPOXOAIIECH 4Yepe3 IBE TOYKH.
[lepeceuenne AByX NpsIMbIX.

7. KaHoHMuUeckHe YypaBHEHHMS KpPHMBBIX BTOPOIO TIOpSAJKA: OKPY)KHOCTH, JJUIMIICA,
TUTIEpOOJIBI, TApadOJIBI.

8. IlmockocTh.  YpaBHEHHME  IUIOCKOCTH, MPOXOASIIENH  4epe3  JAAHHYK0  TOUYKY
NEePIEeHIUKYIAPHO JaHHOMY BeKkTopy. O0I1ee ypaBHEHHE MIIOCKOCTH, €r0 YaCTHbIE BU/IBI.

9. Tlonarue MHOXecTBa. Omepanuu HaJI MHOXecTBaMu (0OBEIMHEHUE, MepeceuecHue,
JIOTIOJIHEHUE U JI€KapTOBO IIPOU3BE/ICHHUE).

10. TToctosiHHBIE U TIepeMeHHbIe BenuunHbl. Onpenenenue GyHkuuu. O01acTs onpeneneHus
byHKIMKA; crocoObl ee 3amanms. [ 'paduueckoe u3oOpaxkenue QyHkiuu. OCHOBHBIC
CBE/ICHUS U3 KJIaCCU(PUKAINU () YHKIIHHA.

11. Yncmosrnie IIOCJIEN0BATEILHOCTH, 1504 CXOJIUMOCTD. [Ipenen YHCIIOBOMI
[IOCJIEIOBATEILHOCTH. TeopeMa O CyIIECTBOBAHUM IIPEEIIa MOHOTOHHOM OrPaHU4YEHHOU
MOCJIEIOBATEILHOCTH ((POPMYITHPOBKA).

12. TIpenen ¢pynkmuu. OcHOBHBIE TeopeMbl 0 npenenax. [lepBolif u BTOpO# 3ameyaTenbHbIe
npenensl. HeompeneneHHble BBIpAXEHHS M CIOCOOBI WX PACKPBITUS (TIPUMEPHI).
CpaBHeHUEe O€CKOHEYHO MAJIBIX BEITUYHH.

(98]
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13.

14.

15.

16.

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

HenpeprsiBHOCTh QyHKIIMU B TOUKE U HA UHTEpBajie. Touku paszpsiBa pyHkuuu. CBoWcTBa
GyHKIM, HEMIPEPhIBHBIX Ha 3aMKHYTHIX MHOXKECTBAX.

3ajauu, NPUBOJAIIME K TMOHATHIO MPOU3BOJHON. OrmpeseneHre MPOU3BOIHON; ee
F€OMETPUYECKUI 1 MEXAaHUYECKUI CMBICIL.

[IpaBuna muddepennupoBanus ¢yHKUUNA. IIpOUW3BOJHBIE OCHOBHBIX 3JIEMEHTApHBIX
bynakuwmii. [TponsBoanas cioxxuoi GyHknuu. [IponsBonHas o6paTHON HyHKIIHH.
[Ipon3BoiHbIE BBICIINX TOPSAKOB.

. Mudbdepennman ¢yHkum; ero reomerpuueckuii cmbicia. CpoiicTBa muddepeHiumania.

[Ipumenenne nquddepeHnnana B npuOINKEHHBIX BHIYUCICHUSAX.

[IprMmeHeHre Mporu3BOIHON K BRIUMCICHUIO MpeesioB (mpaBuio Jlonurans).

Teopemsr Pomns, Jlarpamxka. [IpuMeHeHre NpoOM3BOIHOW K MCCIENOBAHUIO (DYHKIUH.
OkcTtpemymbl  QyHKIMUA. HaxoxkaeHwe HaWMEHbBIIET0 W HauOOJIBIIET0 3HAYCHUU
(GyHKIMU Ha HHTEpBAJIE.

Beimykiiocts 1 BOTHYTOCTh Tpaduka (QyHKIUU, TOUKH IMepernda. ACUMIOTOTHI KPUBOH.
Cxema uccnenoBanust pyHKIIUHN U IOCTPOCHUS ee rpaduka.

[TpubmxeHHOE pelIeHre yYpaBHEHUN: rpadudecKkoe oTaelIeHne KOpHEH MeToa0M Ipoo;
METO/l XOp/I U KacaTeJabHbIX. MeTo uTepauuii.

Onpenenenne (QyHKIMM HECKONBKUX HE3aBUCHUMBIX IepeMeHHbIX. [lpegen wu
HENPEPHIBHOCTH (PYHKITUH HECKOJIBKUX ITEPEMEHHBIX.

YactHple mNpou3BOAHbIE (YHKIUM HECKOJBKHX HE3aBHCHMBIX IEPEMEHHBIX, HX
TEOMETPUUECKUN CMBICH (11 cilydas ABYX HE3aBUCHUMBIX IEPEMEHHBIX). YacTHbIE
IIPOU3BOHBIE BBICIIUX MOPSAIKOB.

[onmupiit  muddepennran (yHKIUA HECKOJIBKUX HE3aBUCHMBIX IEPEMEHHBIX; €ro
NPUMEHEHHE B TPUOIMKEHHBIX BbIUMCICHUSIX.

OkerpeMyM (QYHKIIMM MHOTHX TepeMeHHBIX. HaxoxeHrne HanOoMbIINX U HAUMEHBIINX
3HAYCHUH (PYHKITUH..

CkansgpHoe u BekTopHoe mojs. IIpowsBojmHas Mo HampaBieHUIO ['pagueHT (QyHKIUH.
CBolicTBa IpaJIuCHTA.

Heomnpenenenuslii nHTErpai; ero cBOMUCTBA. Ta0iuia OCHOBHBIX HHTETPAJIOB.
NHTerpupoBanue 3aMeHOW MEPEMEHHOM; MO 4acTsaM. VHTerpupoBaHue panroOHAIbHBIX
IpoOeii.

3anauu, NpUBOJAIINE K MTOHATUIO ONIPENEIEHHOro uHTerpaina. OnpeneneHHplii HHTErpal
Kak Tpelen MHTerpadbHbIX cyMM. [loHsTHe 00 wuHTEerpupyemMon (QyHKUIUH,
dbopMynupoBKa TeOpeMbl cyliecTBoBaHUs. CBOWCTBA ONpeAeIEHHOT0 HHTErpaa.

CBs3b MEXJly OINpENelIeHHbIM U HEOINpeNeleHHbIM HHTerpanoMm (dpopmyna HeioToHa-
JleiitOHua). Beuncnenne omnpeneneHHbIX HHTETPATIOB CIMOCOOOM TOJICTAHOBKH W IO
4acTsIM.

['eomeTpuyeckrne MNPUIOKEHHUS OMNPENEICHHOTO HWHTErpajia: BBIYMCICHUE ILIOIIAIEH
¢uryp; o0BbeMOB Tel TO IUIOMAASAM CEYEHUH M TeN BPALICHUS; JUIMH AYT KPUBBIX;
TJIOMIAIeH TOBEPXHOCTEN BpAILICHHUSI.

HecoOcTBeHHble HMHTErpajiipl ¢ OECKOHEUHBIMU IpeliellaMHd HWHTETPUPOBAHUS U OT
HEOTrpaHUYEHHBIX QyHKIMH. [IpuMepbl cXoaaumxcs U pacXoJsAIINXCs HHTETPaJIoB.
[onsarue o nuddepenunansuom ypaBaenuu. JAuddepenimanbupie ypaBHEHUS TEPBOTO
nopsiaka. [lonarue o6 oOuiem u yacTHOM penieHnH. HaganbHble ycnoBus.
HuddepeHunanbable  ypaBHEHUS C pa3AessIOMUMUCS TMepeMeHHbIMU. OIHOpOIHBIE
nuddepennuranbpabie ypapHeHus. JInaeitHbie quddepeHnraibabpie ypaBHEHUS.

Teopema 0 CyIIecTBOBaHMM M E€IWHCTBEHHOCTH pemieHus audQepeHnnaibHoro
ypaBHEHUS MEPBOTO Mopsika (0e3 T0Ka3aTeabCTBa).

Jluneitaple onHOpoHBIE TU((dEepeHINaTbHbIe YPaBHEHUSI BTOPOro nopsaka. JInneiHo-
He3aBHUCcHUMbIe perieHus. CTpyKTypa 0011ero pemeHusl.
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37. Jluneiinble omHOpoAHBIE auddepeHInanbHbIE  ypaBHEHUST BTOPOTO  TOpPSIKAa C
MOCTOSTHHBIMH KO3 dUIIMeHTaMH. XapaKTepucTuieckoe ypaBHeHue. OOrmiee perieHue
YpaBHEHHUS.

38. O0miee pernieHre JIMHEHHOTO HEOTHOPOTHOTO AU(dEepeHITNaTILHOTO YPAaBHEHHUS BTOPOTO
nopsaka. Teopema HamoxeHus. MeTo 1 Bapuallii TPOU3BOJIBHBIX MOCTOSIHHBIX. YacTHbBIE
pelieHus TMHEHHBIX U depeHInanbHbIX YpaBHEHH BTOPOTO MOPSIIKA C TOCTOSHHBIMU

koopduuueHTaMu I OpaBbIX yacTed B BuAe  (YHKIMIA:  MHOTOYJICH;

Ae": Acosnx + Bsin nx

39. YucnoBsIe pSAIBI, KX CXOIUMOCTh U PACXOAUMOCTh. Heo0X01uMbIe yCIIOBUS CXOUMOCTH.

CBoiicTBa CXOIALIUXCS PAJIOB.

40. Psanpl ¢ MONOKUTENBHBIMU YieHaMHU. [[pu3Haku cX0IMMOCTH, OCHOBAaHHbBIE HA CPABHEHUH

psnoB. [Ipusnak lanam6epa. UnTerpansabiii mpu3nak Komm.

41. 3nakouepenytomuecs psaasl. [Ipuznak Jleitoaua. AGCONMIOTHAS U YCIIOBHASI CXOAUMOCTD.

42. Crenennslie psaasl. Teopema Abemns. IHTepBan CXOAMMOCTH.

43. Panpr Teitnopa m Makiopena. bunomuaneublii psif. PasmoxkeHue B CTENEHHOM psif

3IIEMEHTAPHBIX (YHKIIUH.

44, HpI/IJ'IO)KeHI/Ie CTCIICHHBIX PSAJ0B K l'IpI/I6J'II/I)KeHHI)IM BBIYHMCIJICHHUAM, BBIYHCIICHUC

OTIpeIeIEHHBIX MHTETPAJIoB, petieHne auddepeHnnanbHbIX YpaBHEHUH.

TunoBbie NPaKTHYeCKHUE 3aJaHUA 1J1d IK3aMeHa

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

1)Boruncnuts marpuiy A + 2C - 17C"; 2) Beimonusercs nu pasenctso AC=CA?
AC| u mpoBepuTs paBencTBo|AC| = |CA| =|C|A|.
5 =7 1 3
31 -2 =2
-4 3 2 2
1 -2 1 =2

3) Beruncnuts onpeaenuTenu |A C

b 9

4) [IpuBecTH K IUaroHaIbHOMY BHAY U BHIYHCIUTH ONPEACTUTEIND

S) Pemmth cucteMbl ypaBHEHUH :
a)rio popmynam Kpamepa u MaTprUIHBIM 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 2x,+x,—2x, =3

2x,—x,+3x;—x, =4
3agaua 2.1)[TocTponTs ToukH U BekTopst: a) A(-1, 0), B(-7, -7), AB ; 6)C(3.- 3, 9),

D(-7, -1, 1), CD; 2)[1ansl BektTopsl: a (1,6), b(—5,—1). Berauciute u n300pa3uTh B CUCTEME
KOOPJAMHAT CJIEIYIOIHE THHEHHbIE KOMOWHAIIMY 3THX BEKTOPOB

— p— — p— + —
2-a+b, a->b, %.3) Haiitu nunelinyto koMOuHaIuio BekTopoB: a =(-3,6,4,10),

b=(1,1,-1,-1),c=(3,1,-1,3) ¢ ko3 dunmentamu o= -1, B= -5, y=7; 4) Byayr 1 BeKTOpbI
JIMHEVHO 3aBUCUMBI UJIM JTUHEWHO HE3aBUCUMBI B CIECIYIOIINX TPEX CIydasX:
a)a=(-1,9),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).
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3anaua 3. /lansl Tpu BeKTOpa: a= (-1,-1,2) ,E =1,-7,-3) ,Z‘ =(4,-2,-6). Jloka3aTs, 4TO

cucrTema {a ,b ,c [ obpasyer Gasuc B R, Haiitu pasnoxenue BekTopa d=(4,~10Q5) no

3TOMYy 0asmucy.

3anaua 4.1)/[aHbl BEKTOPHI 5(—1, — 2,1),[9_( 1,—2,0). Haiitu ‘E

2)a) [Ipu KakoM 3HaYCHUH X BEKTOP a= (=14, x) opTOrOHAJICH BEKTOPY b= (6,—1,0).

0) [Ipu xakux 3HAYEHUSIX X, } BEKTOPBI a= (-1,4,5 un b= (x, y,—1) mapamnenbHb1?

3) BeraucnuTh miomaas U BEICOTY TpeyroibHuka ¢ Bepmmnaamu A(1,-3,1), B(-9, 0,2), C(7,10,-2).
4) BepuuHbl TpeyrojbHOW MUpaMUIbI HAXOAATCS B Toukax A(-3, -3, 4), B(0, 3, 4),

C(1,0,- 4), D(-1,-1, 0). Berunucnuts: a) 00bEM MUpaMuIbl; 6) BHICOTY, OMYIICHHYIO U3 BEPIIUHBI
A; 5) Beracuuts, nexat i Touku D(-3,17, 2) u E(1, 2, 6) B mtockoctu ABC, rae A(-4,-1, 0),

B(O’_l’_3)’ C(O, 3,_ 4)'

KpuTtepun onieHKH NpoMeKyTOUHOM aTTecTalMu (IK3aMeHa)

OneHka XapakTepuCTHKH 0TBeTa 00y4arouerocst
OTan4nHo - CTYZICHT TITyOOKO U BCECTOPOHHE YCBOMII IIPOTPAMMHBINA MaTepHa;
- YBEPEHHO, JIOTUYHO, TIOCJIEI0BATEIbHO ¥ TPAMOTHO €TI0 U3JIaraer;
- ONMpasChb Ha 3HAHUS OCHOBHOM W JIOMOJIHUTEIBHON JMTEPATYPHI,
TECHO MPUBS3bIBACT YCBOCHHbIE HAyYHBIE TOJOKEHUS C IPAKTHUECKOM
JEeSATEIbHOCTBIO;
- yMeJio0 00OCHOBBIBAET U apTyMEHTUPYET BbIIBUTAEMbIE UM UICH;
- JenaeT BLIBOIBI M 0000IIEHH;
- cBOOOIHO BIIAZIEET CUCTEMON MOHSITUHN 110 TUCIIAIIINHE;
-IPAaBWJIHHO PENINII CUTYAIIMOHHYIO 3aauy.
Xoporio - CTYAEHT TBEpPJO YCBOWJI MPOTpaMMHBI MaTepuaj, TpaMOTHO U IO
CYILIECTBY M3JIaraeT ero, Onupasch Ha 3HAHUSI OCHOBHOM JIUTEpaTypHI;
- HE JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH;
- YBSI3bIBAET YCBOCHHBIC 3HAHUS C IPAKTUYECKOMN ACSITEIBHOCTDIO;
- apryMEHTHPYET Hay4HbIE MOJTO0XKECHHUS;
- Je’aeT BLIBOILI U 0000IIEHH;
- BJIQJIEET CUCTEMOH ITOHSITHUH MO0 TUCLHUILINHE;
-IPABWJILHO PEIINII CUTYAIIMOHHYIO 3aa4y.
VY 10BIIETBOPUTEITHHO - CTYIIEHT YCBOWJI TOJBKO OCHOBHOW MPOTrpaMMHBIM MaTepuai, IO
CYILLIECTBY H3JIarae€T €ro, ONHPasChb HAa 3HAHUSA TOJILKO OCHOBHOM
JUTEPaTypHI;
- JIOMYCKAaeT HECYIIECTBEHHBIE ONIMOKN U HETOUYHOCTH;
- HCTIBITHIBAET 3aTPYAHECHUS B IPAKTUYECKOM TPUMEHEHUN 3HAHUM;
- cnabo apryMeHTUPYeT HayIHbIE TIOJIOKEHUS;
- 3aTpyaHSAETCA B (OPMYITMPOBAHUH BHIBOJIOB U 000OIICHMIA;
- YaCTUYHO BJIAJICET CUCTEMOM MOHATUH MO TUCLUILIINHE;
- C 3aTPYJHEHUSIMH PENINII CUTYallMOHHYIO 3a7a4y.
HeynoBneTBopuTEabHO | - CTYJEHT HE YCBOWJI 3HAUUTENbHON YacTH MPOrPaMMHOI0 MaTepuaa;

- JIONyCKaeT CYIIECTBCHHbIC OIMMOKM W  HETOYHOCTH IIPH
paccMOTpeHHH pooIIeM;

- UCTIBITBIBACT TPYAHOCTH B MIPAKTHYECKOM IIPUMEHEHUH 3HAHHIA;

- HE MOXXET apryMEHTUPOBATh HAYUHBIE TIOJIOKECHHUS;

- He OopMYJIMPYET BBIBOJIOB U 000OIICHUIA;

- HE peInJ CUTYAIIMOHHYIO 3a7auy

13




8. YYUEBHO-METOJMYECKOE U HWH®OPMAIIMOHHOE OBECIHEYEHMUE
JAUNCHUIIJINHBI
8.1. OcHoBHas quTEpaTypa

1. bapnymkun, B. B. MatemaTtuka. DieMeHTHI BBICIIICH MAaTEMAaTHUKH : YICOHHK : B 2 TOMaXx.
Towm 1 / B.B. bapaymkun, A.A. IIpokodgseB. — Mocksa : KYPC : UTHOPA-M, 2024. — 304 c.
— (Cpennee mnpodeccuonanpHoe obOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr :
anekTponHsld. - URL: https://znanium.ru/catalog/product/2135282. — Pexum pocryna: mo
MOJIITUCKE.

2. bapaymkus, B. B. Maremaruka. DneMeHTHI BBICIICH MaTeMAaTUKU : YU€OHHK : B 2 TOMax.
Towm 2 / B. B. Bapnymikun, A. A. IIpokodseB. — Mocksa : KYPC : UHOPA-M, 2024. — 368 c.
— (Cpennee mnpodeccuonanpHoe oOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr :
anexktpoHHbid. - URL: https://znanium.ru/catalog/product/2145214. — Pexum pgoctyma: 1o
TIOJIIIHCKE.

8.2. JlonostHuTEIbHAS JIUTEpPaTypa:

1. Bricmias maremaruka : y4eOHUK M MPAKTUKYM Ui CPEAHEr0 MpogecCHOHATIHLHOTO
obpazoBanusi/ M. b. XpunynoBa [u gap.]; mox oOmed pemakiuerr M. b. XpunmyHOBOMH,
. . LUpiranok. — Mocksa : U3narensctBo FOpaiit, 2024. — 472 c. — (IIpodeccronanshoe
oOpazoBanue). — ISBN 978-5-534-01497-6. — Texkct : snexkTpoHHbI // OOpa3oBaTenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538382

2. Marematuka. IlpakTtukym : ydeOHOe mocoOue miig CpenHero MpodecCHOHATBHOTO
obpazoBanusi/ O. B. TarapuukoB [ np.] ; mox oOmeit pemakuueir O. B. TatapuukoBa. —
Mocksa : UzparensctBo HOpaiit, 2024. — 285 c. — (Ilpodeccuonanbroe oOpa3zoBaHue). —
ISBN 978-5-534-03146-1. — Texkcr : snexkrponnslii // O6pazoBatenbHas miuardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/537193

8.3. IIporpammHoe obecnieueHue
Microsoft Windows, Microsoft Office nnu duanexc 360
8.4. ba3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI,
HNuTepHeT-pecypcenbl
basel dannvix (npogheccuonanvHvle 6a3bl OaHHBIX)
—bBasa na"ueix BeO-TexHOIOrMI — http://www.php.su
—baza ganneix IT cneunanucra— Pexxum nocryna: http://info-comp.ru/
HUnghopmayuonno-cnpasounvie cucmembol
—CnpaBouHo-npaBoBas cucrema «Koncynbrantllmroc» —http://www. consultant.ru/
Ilouckosvie cucmembl
— Tlouckosas cucrtema Yandex https:// www.yandex.ru/
— TlouckoBas cuctema Rambler https://www.rambler.ru/
— TlouckoBas cucrtema Google https:/ www.google.com
DnexmponHvle 00pazosameinbHble pecypcyl
—Koprnopanmst Maiikpocodt B cdepe oOpazoBanus  https://www.microsoft.com/ru-
ru/education/default.aspx
—udposoii oobpazoBarenbubiii pecypc IPR SMART —https://www.iprbookshop.ru/
—O0pazoBarenbHas miatdopma FOpaiit https://urait.ru/
—DIIeKTpOHHO-O0MOMMOTEeUHast cuctema Znanium https://znanium.com/
—DneKTpoHHas OoubnuoreyHas cucTema «CKCH1» -
https://www.sksi.ru/environment/ebs/1363/

9.MATEPUAJ/IBHO-TEXHUYECKOE OBECITEYEHUE JUCIHUIIJIMHbI
Jns  peanuzan  JAUCHUIUTMHBI HEOOXOAWMO CIEAYIOIIee MaTepHATbHO-TEXHUIECKOE
obecrieueHue:
— JUIA TPOBENICHUS JICKIIMH, YPOKOB — ayIUTOPHs, 000pyIOBaHHAs y4eOHON MeOeIbio 1
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cpencTBaMu oOyudeHus: mpoektopom, [1K, sxkpanom, 10cKoit;

— U1 TPOBEIACHUS BCEX BHUAOB JIAOOPATOPHBIX W  MPAKTUYECKUX  3aHSATHUH,
JUCUUIIIMHAPHOM, MEXKIUCUUIUIMHAPDHOM M MOJYJbHOM TOATOTOBKU —  ayJauTOpHs,
obopynoBaHHass y4eOHOW Mebenbro W cpeactBamMu oOydeHus: mpoektopoM, IIK, skxpanowMm,
JOCKOH;

— JUIA TIPOBEJCHUS MTPOMEKYTOUHON aTTECTAIlMU — ayJUTOpHsl, 000pyaOBaHHasT y4eOHOM
MeOenbIo U cpecTBaMu o0ydeHus: TpoekTopoM, 1K, sxkpanom, 10CKOI;

— ISl CAMOCTOSITETTLHOM pa0OThI — MMOMEIIIEHHE, OCHAIIICHHOE KOMIBIOTEPHON TEXHHUKOMH C
BO3MOXKHOCTBIO MOJKIIOUYCHUS K ceTu «MHTepHeT» U oOecreueHueM J0CTymna B 3IIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHY0 cpeny MucTuTyTa.

10. OCOBEHHOCTH OCBOEHMA  JUCHUMIVIMHBI  JIMODAMUAX C
OI'PAHUMYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

OOyuarouMcss € OTPaHUYCHHBIMH  BO3MOXKHOCTSMHU ~ 370POBbSI  MPEIOCTABISIOTCS
crienuaabHble y4eOHWKH, y4deOHBbIe NOCOOMS M AWAAKTUYECKHE MaTephalibl, CHEeNUabHBIC
TEXHUYECKHE CPEJCTBA OOYyYEHHUS KOJJICKTMBHOTO M MHIUBUAYaJIHHOTO IMOJB30BaHMS, YCIYTH
aCCUCTEHTa (THIOTOPA), OKA3BIBAIOIIETO OOYJAOIIUMCS HEOOXOIMMYIO TEXHHYECKYIO TIOMOIIb, a
TaKXe YCIYTH CypAONEepEeBOTYUKOB U TU(IOCYpronepeBoaUnKoB. Opranusanus o0ecreynBaeTt
HeYaTHBIMU W/WIN 3JIEKTPOHHBIMH 00pa30BaTEIbHBIME pecypcaMu B (hopMax alanTHPOBaHHBIX
K OTPaHUYEHUSM HX 3710POBBSI.

OcBoeHne TUCHUIUTMHBI 00YYaIONIMMUCS ¢ OTPAaHUYEHHBIMHA BO3MOKHOCTSMH 3/10POBBS H
UHBAJIUIAMUA MOKET OBITh OPraHW30BAaHO COBMECTHO C APYTMMH OOYYaIOUIUMHCS, a TaKXe B
OTAETBHBIX TPYyMIIax.

OcBoeHue TUCHUIUIMHBI 00yYarOIUMUCS ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 310POBBS U
MHBAJIUIAMHA OCYIIECTBISETCS C YYE€TOM OCOOECHHOCTEH ICHMXO(HU3NYECKOro pa3BUTHA,
UH/IMBUYAJIbHBIX BO3MOKHOCTEH M COCTOSTHHSI 310POBbSL.

B 1mensx mOCTYyTHOCTH MOJYYEHHsI CPEAHEro Npo(ecCHOHAIBHOTO 00pa30BaHHS IO
0o0pa3oBaTeNbHONW IMporpaMMe JIMIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3J0POBBS IPH
OCBOCHHH JHCIUITIIMHBI 00eCIICUNBACTCSL:

1) anst UL ¢ OrpaHUYCHHBIMU BO3MOXHOCTSIMU 3/T0OPOBbS M0 3PEHHIO:

— MIPUCYTCTBHE THIOTOPA, OKA3BIBAIOIINH CTYACHTY HEOOXOANMYIO TEXHHYECKYIO TTOMOIIb
C Y4ETOM MHAMBHUIYaIbHBIX OCOOCHHOCTEH (IIOMOTaeT 3aHiTh pabodyee MECTO, IepeABUraThCs,
HPOYHUTATh U OQOPMHUTH 3aJaHNE, B TOM YHCJIE, 3aIMCHIBAs MO TUKTOBKY),

— MUCbMEHHBIE 3a/IaHUs, a TAK)KE MHCTPYKIUHU O TOPSIIKE UX BBIMOJHEHHUS 0(pOPMIISIOTCS
YBEITMYCHHBIM MPUPTOM,

— crieualibHble y4eOHUKHM, Y4eOHbIe MOCOOMS M JUJAKTHUECKUE MaTepualibl (MMEIoIue
KPYIHBIA PpUGT UK ay 1o ans),

— MHAMBHUIyaJIbHOE paBHOMEpHOE ocBelleHne He MmeHee 300 ok,

—Ipu  HEOOXOAMMOCTH CTYACHTY JUIS BBIIOJHEHHS 3aJaHHUS  IPEJOCTABISIECTCS
YBEJIMUHBAIOILIEE YCTPOMCTBO;

2) U1 AT ¢ OTPAaHUYESHHBIMHI BO3MOKHOCTSIMH 3/JOPOBBSI 10 CITYXY:

— IPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIMN CTYIEHTY HEOOXOIUMYI0 TEXHHUYECKYIO
IOMOIIb C YYETOM HHIMBHIYAJIbHBIX OCOOEHHOCTEH (IToMoraer 3aHATh paboduee MecCTo,
HepeABUraThCs, IPOUNTATh U 0HOPMUTH 3aJJaHKE, B TOM YHCIIE, 3alUCHIBAs O] IUKTOBKY),

—obecrieynBaeTcss ~ HANM4YMEe  3BYKOYCHJIMBAIOIIEH  ammaparypbl  KOJJIEKTHBHOTO
NOJIb30BaHUSA, TPH HEOOXOTUMOCTH OOydaromeMmycs MpeaoCTaBIsIeTCsl 3BYKOYCHIMBAIOIIAs
anmapaTypa HHIUBHIYaIbHOTO TIOIb30BaHNS;

—obecrieunBaeTCsl  HAJEKAIIMMU  3BYKOBBIMH  CPEICTBAMU  BOCIPOHU3BEICHUS
nHpopmanuu;

3) U1t I C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI, UMEIOIINX HAPYIICHUS OTIOPHO-
JIBUTATEIBHOTO armapaTta:
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— IIUCBMCHHBIC 3a/laHMs BBINOJHAIOTCS HAa KOMIIBIOTEPE CO CHEUUAIM3UPOBAHHBIM
IPOrpaMMHBIM 00€CIIEYeHHEM WIIM HaIMKTOBBIBAIOTCS THIOTOPY;
— I10 JKEJIAaHUIO CTY/ICHTA 3a/IaHUsI MOTYT BBIMIOJHATHCS B YCTHOH (opme.

16



		2024-05-29T22:39:07+0300
	Федоровский Александр Петрович




