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1. HEJIU U 3AJIAYU OCBOEHUA JUCHHATITJINHBI

LlensiMu OCBOCHHUS TUCHMIIINHBI «JIEMEHTHI BBICIIICH MaTEMaTUKK» SBIISIOTCS:

- obecneunTh MaTeMaTHUeCKyl0 0a3zy, HEOOXOIMMYIO JJs YCHEIIHOTO YCBOEHUS
CTYJIEHTaMH JIPYTUX AUCIHUIUIMH, IS peIeHUs MPOPECCHOHAIBHBIX 3a/1a4;

- ¢dopMupoBaTh YMEHHUS W HaBBIKM, HEOOXOMUMBIC ISl TMPAKTHYECKOTO MPUMEHECHUS
MaTeMaTUYeCKUX HWJeH W METOJOB I aHalu3a W MOJICTUPOBAHHUS CIIOXKHBIX CHCTEM,
MPOIIECCOB, SIBICHUH, /IS MOMCKA ONTUMAIBHBIX PEIICHUN W BHIOOpPA HAWITYYIIUX CIIOCOOOB HX
peanu3aium.

3amayaMyd OUCHMINIMHBI — «OIJIEMEHTHI BBICIICH MATEMATHKH» SBISIOTCI: COCTOUT B
3HAKOMCTBE CTYICHTOB C OCHOBHBIMU TOJIOKEHUSIMH U KAHOHAMH MaTEMaTHYECKOTO MBIIIICHHUS,
BO3MOJKHOCTSIMH MAaTEMaTHYCCKHUX METOHNOB MCCJICAOBAHMUSA, MCTOAAMH MATEMaTHYSCKOIO
MOJICIIUPOBAHUS, PA3BUTHH OOIIEH MaTEMaTHIECKON TPaMOTHOCTH OyAYIIIETO CIeIUaINCTa.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

JucnurmmHa «2iaeMeHThl Boiciieli Marematuku» (EH.01) oTHocuTCcs K 00s13aTenbHOM
YacTU MaTEMaTHYECKOro M OOILEro eCTeCTBEHHOHAYYHOIO IMKJIA U BXOIUT B 00s3aTENIbHYIO
4acTh OCHOBHOHM 00pa3zoBaTeIbHON MPOTrpaMMbl U HAXOAWUTCS B JIOTHYECKOH M COJlepKaTeIbHO-
METOJUYECKON CBA3M C JPYTMMH JUCLUIUIMHAMU (MOAYJISIMH, IPAKTUKAMH). .

[IpenmecTByromue aucuuIuuHbl (Kypesl, | [locnenyronue TUCHUIUIUHBL (KypChl, MOAYJIHU, IPAKTUKH)
MOJIyJIU, IPAKTHKH)

MaremaTuka Teopust BEpOATHON M MaTEMATHUYECKasi CTATUCTHKA
DJIEMEHTHI MATEMATUUECKON JIOTUKHU

3. TPEBOBAHMNA K PE3YJBTATAM OCBOEHMS COJIEPXKAHUS
JUCHUITJIUHBI
[Iporecc n3yueHus: TUCIUIIIIMHBI HANpaBieH Ha (OPMUPOBAHUE DJIEMEHTOB CJIEIYIONINX
KOMIICTEHITHM 10 JAaHHOM CIIEIMaIbHOCTH:

Ko v HanMeHOBaHME KOMIIETEHIIUU PesynbraTel 00ydeHus

OK O0I. Bsibupare crocoObl pelieHus | 3HATh:

3a1a4 npodecCHOHATIBHOMN | — Hasnauenue u BuIBI HH(OPMAIIMOHHBIX
NeSITeTbHOCTH, NPUMEHHUTEITHHO K | TEXHOJIOTHI, TEXHOJOTUU cOOpa, HAKOIUICHUS,
pPa3ITUYHBIM KOHTEKCTaM. 0o0paboTKK, Tepemayn W PaCIpPOCTPAHCHHS

OK 05. OcymecTBiasiTh YCTHYIO U | HHOOPMALHH.

MUCEMEHHYIO KOMMYHUKAIIUIO Ha | — Cocras, CIPYKTYpY, [IPUHIUIIBI
roCyIapCTBEHHOM si3blke Poccuiickoil | peanusanun 5 (G YHKIIMOHUPOBAHUS
defepanid ¢ y4eTOM OCOOEHHOCTEH | MH(OPMALMOHHBIX TEXHOJIOTHH.

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

- HNHcTpymeHTanbHbIE cpencTaa
UH(POPMALIMOHHBIX TEXHOJIOTUH.

yMeThb:

- OOpabaTbIBaTh TEKCTOBYIO W YHCIOBYIO
UH(OPMALIUIO.

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

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




4. OBBEM JUCHUIIVIMHBI U BUIbI YUYEBHOM PABOTHI
OO0mmit 00bEM UCHUILUIMHEI COCTABIIAET 84 aKaJIeMUUECKUX Jaca.

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 paboTa
(Bcero) (CP)

B TOM 4YMCJIC:

KypcoBoii npoekt (pabota)

PacuerHo-rpaduueckue
paboThI

KonTtposbHas padota

Pedepar

CaMomnoaroToBka

IIpomexxyTouHnas arrecrauus

18 18

Koncynbranuu

2 2

Bua npomexyrounon
aTTecTaluu

9K3aMCH 9K3aMCH

O61mii 00beM, yac

84 84

* Ha 6a3ze cpeaHero oomero oopazoBaHus
** Ha 0a3e OCHOBHOTO 001Iero 00pa3oBaHus

5. COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI
5.1. Coaep:xaHue TUCHMILINHBI

Ne
HanmenoBanue
paszena Copnepxanue paszeina (TeMbI)
paszena (Tembl)
(Temn1)
Onpenenren Omnpenenurenu. MuHOp U anredpandeckue A0MOTHEHUE,
p N Teopema paznoxeHus. OCHOBHbBIE CBOMCTBA OMpeIeTuTENCH.
1 CucreMbl TUHEUHBIX N N
o Cucrembl TuHENHbIX ypaBHeHU. MeTon Kpamepa. Meton
ypaBHEHUM
l"aycca.
Marpuitsl. [etictBust Hax matpuiiamu. OOpaTHasi MaTpHIia.
2 Martpurst Panr mMatpunel. Pemenne cucreM JTUHEHHBIX YpaBHEHUN
MaTpUIHBIM c11oco6oM. COOCTBEHHBIC 3HAUCHUSI MATPHII.
JInneitnoe Cucrema BekTopoB. JIuHeliHOE BEKTOPHOE MPOCTPAHCTBO.

3 BEKTOPHOE Pa3mepHOCTh M 6a3uc TMHEWHOTO MpOoCTpaHcTBa. JInHEelHbIE
MIPOCTPAHCTBO ornepaTopbl. COOCTBEHHBIE BEKTOPBI TMHEHHBIX OMEPATOPOB.
DJIEeMEHTBI [IpsamoyronbHasa v noJiipHasi cucTeMbl KoopauHar. [Ipsamas

4 AHAJIMTUYECKON muans B R, Kpussie Broporo nopsaka. Ilpsmas n miockocTts B
r€OMETPUU R’.

JeiictBurenbHble uncia. Kommekcusle unciia. OKpecTHOCTh
Bienenne b To4KH. CBOMCTBA YHCIOBBIX MHOXKECTB. YHCIIOBBIE
N MOCIEN0BaTENbHOCTH. [Ipenen uncmoBoi nocae0BaTeIbHOCTH.

5 MaTeMaTUYeCKHUil . .

AHAILHS CaoiicTBa nocnenoBaTenbHocTeN. [lepeMeHHbIe U TOCTOSIHHBIE
BennuuHbL. OyHKIMS. DneMeHnTapubie QyHkimn. [Ipenen
nepeMeHHol BennunHbL [Ipenen dynkmuu. beckoneuno maibie

4




1 0ECKOHEYHO OOJIbILINE BETUYMHBI. 3aMevaTeIbHbIC TPEIEIbI.
HenpepsiBHOCTh QyHKITMYN B Touke. Touku pa3pbiBa. CBoiicTBa
HEeNpPEepbIBHBIX (PYHKIUIA.

Juddepenunansaoe
WCYHCIICHUE
(GYHKIIUY OJTHOU
MepEeMEHHON

Omnpenenenre Npou3BOIHON, ee HPU3NIECKUNA, TEOMETPUIECKUN
1 SKOHOMUYECKUW CMBIC]I. OCHOBHBIE TPaBUIN
muddepermmpoBanus. Juddepennuan. [IponsBoansie u
muddepeHnmranbl BRICIUX MOpsikoB. Teopembr Pors,
Jlarpanxa u Komm. ITpunosxeHust npon3BOJHON: UCCIIEJOBaHHE
(GYHKIIMM HA MOHOTOHHOCTB, 9KCTPEMYMBI, BBIITYKJIOCTh U
BOTHYTOCTb, PaCKPBITHE HEOIpeIeIeHHOCTeH; (hopmymna
Teiinopa.

OyHKIUU
HECKOIBKHUX
MIEPEMEHHBIX

@DYHKIMM HECKOJIBKUX NepeMEHHBIX. [Ipenen, HenmpepbIBHOCTS.
YacTtHble Tpou3BOAHbIEC. YacTHBIE TPOU3BOIHBIE BBICIIIAX
nopsiakoB. [onueritl muddepennman. [Iponszsoanas mo
HanpasieHuo. I'paguent. DKcTpeMyMbl (QYHKIIMH HECKOJIbKUX
[IEPEMEHHBIX. Y CIIOBHBIN dKCTpeMyM. MeToa MHOKUTEIEH
Jlarpanxa.

Heonpenenennsiit
UHTerpal

[TepBoobOpasnas u HeonpeaeneHHbIA HHTErpasl. OCHOBHBIE
CBOMCTBA HEOIpeaeIeHHOro nuTerpaina. Hemocpeactsennoe
UHTErpupoBanue. IHTerpupoBanue 3aMeHON IIEPEMEHHOMN.
dopmyiia UHTErPUPOBaHUS 1O YacTaM. MHTerpupoBanue
pannoHansHON GyHKUIKU. HTErpupoBaHue
TPUTOHOMETPUYECKHUX M UPPALMOHAIBHBIX QYHKINH.

OnpeneneHHbIN
HHTErpai

ITonstue onpenenenHoro uHTerpana. OCHOBHbIE CBOMCTBA
onpeneneHHoro uaTerpaia. ®opmyna Herotona-Jleiouuna.
3aMeHa IEpeMEHHOM B OIIpeieIeHHOM uHTerpane. @opmyna
MHTETPUPOBAHUSA 10 YacTsIM. [ eomeTprueckue npuioKeHus
orpeJieieHHOro uHTerpana. HecoOCTBEHHBIE HHTETPATIBL.

10

KomMmiuiekcHble yncia

[TonsiTre 1 mpencTaBiIeHNe KOMIUIEKCHBIX YHCEN, OCHOBHBIE
nosTHs. ['eomeTpuueckoe n300pakeHne KOMIUIEKCHBIX YUCEIT,
¢dbopmbl 3anucu. JleiicTBrs HaJl KOMIUIEKCHBIMU YHUCIaMH
(C.HO)KGHI/IG, BBIYUTAHUC, YMHOXCHUC, NCICHUC, U3BJICUCHUC
KOpHEN).

11

Huddepenunanbuble
ypaBHEHUS

Juddepenunanbable ypaBHEHHUS: OCHOBHBIC TIOHATHSL.
Juddepennmanbapie ypaBHEHHS TIEPBOTO MOpsaka. Teopema
CYIIECTBOBAHUSA U eIMHCTBEHHOCTH. [uddepenimanbabie
YpaBHEHHUS C Pa3/IeIICHHBIMU M Pa3AeIsSIOIIIMUCS
nepeMeHHbIMH. OTHOPOIHBIE U IMHEHHbIE TU(depeHIInaTbHbIe
ypaBHEHHUsI TepBoro nopsaka. JuddepeHnuansapie ypaBHEHUS
BBICIINX NOPsAKOB. JIuHelinbie audepeHnnanbable ypaBHEHHS
BTOPOTO MOPSI/IKA C TIOCTOSHHBIMU K03 dhurmentamu. Meton
BapHalliy MPOU3BOJIBHBIX TOCTOAHHBIX. CHCTEMBI
muddepeHnmanbHbIX ypaBHeHui. [Tonstue o

g depeHIMaTbHBIX YPABHEHUSIX B YACTHBIX MTPOU3BOIHBIX.

5.2. CTpyKTypa TUCHUNINHBI

Ne

pasnena
(TeMBI)

HanmenoBanne
paznena (Tembl)

KomanuectBo uacos
BCETO JI 113

Onpenenurenu.




CucreMbl TUHEMHBIX
YpaBHEHUH
2 MaTtpuisl 6 3 3
3 Jluneiinoe 6 3 3
BEKTOPHOE
MIPOCTPAHCTBO
4 DJIeMEHTHI 6 3 3
AHAITUTUYECKOU
TeOMETPHUH
5 Brenenue B 6 3 3
MaTeMaTU4YeCKUI
aHaJu3
6 Huddepennmansuoe | 4 2 2
HCYHCIICHHE
GYHKIMH OJTHOM
MIEPEMEHHOMN
7 DOyHKIMHU 8 4 4
HECKOJIbKUX
MEePEMEHHBIX
8 Heonpenenennsiii 4 2 2
WHTErpaj
9 OnpeneneHHbI 6 3 3
WHTErpaj
10 Kommuiekchsle uncna | 6 3 3
11 Huddepenumanbusie | 6 3 3
ypaBHEHUS
KoHncynpranus 2 - -
[TpomexxyTouHas 18
aTecTanus
O061wuii 00bemM 84 32 32
5.3. IlpakTuyecKkue 3aHSITUSL M CEMHUHAPBI
Ne  [Ne paznena Komnec
n/m | (Tembl) Tema 8O
4acoB
1 1-2 Onpenenuren. CUCTEMbI IMHEHHBIX YpaBHEHUI. MaTpHILbl 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 Mmatemaruueckuit ananms. Juddepennuansaoe 5
ucuucieHue QyHKIUN OTHOM epeMeHHON
7 7 @DYHKIUY HECKOJIBKUX NIEPEMEHHBIX 3
8 8-9 HeonpeneneHHbli 1 onpeeneHHbld HHTETPaJIbl 3
9 10 KommiekcHbie uncia v 1ecTBUSI C HUMU 4
10 11 Juddepennunansupie ypaBHEHUS 4

5.4. JlaGopaTopHbie padoThI




HE MPEIyCMOTPEHBI

5.6. CamocTosiTe/IbHOE M3y4YeHHEe Pa3/1esioB (TeM) TUCHUILIHHBI
HE TMPETYCMOTPEHO

6. ObPA3OBATEJIBHBIE TEXHOJIOT'NH

Hugppopmayuonnvie mexnonoeuu, ucnonv3yemvie npu oCyujecmeaieHuy oopazoeameibHoO20
OcCHOBHBIE TEXHOJIOTUU O0YUEHUS:

— pabora c uHpoOpMaIlie, B TOM YHUCIIe C UCIIOIh30BAaHUEM pecypcoB cetu HTEpHeT;

— TMOATrOTOBKA W pPeaIu3alusi MPOEKTOB (MYJIbTUMEIMUHBIX MPE3EHTAUW U TMp.) MO
3apaHee 3aIaHHOM TeME;

— HCClIeZIOBaHHE KOHKPETHOM TeMbl M O(pOpMIIEHHE pe3yiabTaTOB B BHJE JOKJIaga ¢
MPE3EHTALUEN;

— paboTa ¢ TeKCTaMU y4eOHHKA, TOTIOJTHUTEIHON JINTEPaTypOi;

— BBINIOJIHEHNE UHAUBUIYaJIbHBIX 3aJaHUI.

NudopmaninoHHbIe TEXHOJIOTHUHU:

— cOop, XpaHeHHe, cucTeMaTH3alus, 00padoTKa U MpeICTaBICHHEe YIeOHOW U HAYyYHOU
uHpOpMaLnH;

— oOpaboTka pa3au4yHOro poaa HWHGOpPMAIMK C TNPUMEHEHHEM COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHH;

— CaMOCTOATENbHBIA MOWCK JOIMOJHUTEIBHOIO Y4eOHOTO M HAy4HOro MaTepuana, C
HCIIOJIb30BaHNEM TOMCKOBBIX CUCTEM M CaiiToB ceTh MHTEpHET, 31eKTPOHHBIX SHIUKIIONEINN 1
0a3 MaHHBIX;

— HCIOJNb30BaHHE JJIEKTPOHHOM TMOUTHI MpernojaBaTesied U OOydaromuxcs Ui
PACCBhUIKH, TIEPETTHCKU U 00CYKICHHS BO3HUKIINX YI€OHBIX MPOOIIEeM;

— HCIIOJIb30BaHUC AUCTAHIIUOHHBIX O6paBOBaTeHBHBIX TEXHOJIOTUH (HpI/I
HEOOXOIMMOCTH )

AKTHBHbIe U HWHTEpPAKTHBHbIe 00pa3oBaTe/ibHble TEXHOJIOTHH, MCIOJIb3yeMble B
ayIMTOPHBIX 3aHATHSX

Ne paznena Bug Hcnonb3yeMble aKTUBHBIE 1 MHTEPAKTUBHbBIC KomnuectBo
(Tempr) 3aHSTHUS o0pa3oBaTeNbHbIC 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.
9 113 [TpoGnemHoe 0OydeHwme. 1
[TpakTudeckasi MOAroTOBKa 00yYaIONINXCS
No Bun Buasr pabot KonmuectBo
pasnena 3aHATUS 4acoB
(Templ) (JIK, IIP,
JIP)

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



7.1. Tunossble 3a1aHNs ISl TEKYLEr0 KOHTPOJISI

ITepeyeHb THNOBBIX KOHTPOJBHBIX BOIIPOCOB /ISl YCTHOT'O OIIpOca
1. JUHEMHAS AJITEBPA U AHAJIMTUYECKASI TEOMETPUS

1. Omnpenenurenn BTOPOrO W TPEThEro NOPSAAKOB M HX CBoWcTBa. MuHOpel U
anreOpanyecKkue JIONONHEHUs. Pa3nojxeHue ompenenuTens MO 3JIeMEHTaM Kakoro-aulo psia.
[Tonsarue 06 onpeAeauTeNsIX #-To MOPIKA.

2. Pemenue cucteM quHEeWHBIX ypaBHeHU. @opmyiibl Kpamepa. Meton ["aycca.

3. Bexropsl. CiokxeHHEe U BbIYMTaHHE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha uucio. JlnuHa
BEKTOpa. YToa Mexay BekTopamu. PaccrosHue mMexay AByMms Todkamu. [Ipoeknus BekTopa Ha
ocb. Koopaunats! Bektopa. CkalisipHOE 'TPOU3BEIEHNE BEKTOPOB.

4. Marpunpl. Panr matpunel. JleiictBus Hag matpunamu. O6partHas maTtpuiia. MarpuyHas
3aMch CUCTEMBI TMHEWHBIX ypaBHEHUN U ee pemeHue. Teopema Kponekepa-Kamnemnn.

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

6. Ilomsarue 00 ypaBHEHUHM JUHHMM. YpaBHEHHE NPSAMOH C YIIIOBBIM KoO3(duumeHToM.
OOmee ypaBHEHHE NPSAMOW. Yros MexX1y IByMsl NPSAMBIMHU; YCIOBHS MapajuIeIbHOCTH H
NEPHNEHAUKYJSIPHOCTA IPSAMBIX. YPaBHEHHE MPAMOW, IPOXOAALICH Yepe3 [BE TOYKH.
Ilepeceuenne AByX MpsIMbIX.

7. KaHoHMuUecKHE ypaBHEHHUS KpHUBBIX BTOpPOrO MOpAJKA: OKPYXHOCTH, DJUIMIICA,
TUTIEpOOJIBI, TApadOJIBI.

8. Ilmockocth.  YpaBHEHHME  IUIOCKOCTH, HPOXOAAIIEH  uYepe3  JaHHYHO  TOYKY
NEePHEHANKYIIIPHO 1aHHOMY BeKTOpy. O01ee ypaBHEHUE MII0CKOCTH, €T0 YaCTHBIE BHUIBI.

II JIUODEPEHIIMAJIBHOE NCUYUCJIEHUE ®YHKIIMU OJHON HE3ABUCHUMOM
MMEPEMEHHON

9. Tlonstue wmHOXecTBa. Omnepanuu HaJa MHOXKeCTBaMH (0OBEIWHEHHWE, IepecedycHue,
JIOTIOJTHEHHE U 1IEKapTOBO ITPOU3BEACHHUE).

10. ITocTostHHBIC M TIepeMeHHbIe BenuuuHbl. Onpeaenenne GyHkuuu. O0IacTh onpeaencHus
¢ynkuuu; cnocodsl ee 3ananus. I'papuueckoe n3odbpaxenue pyHkuun. OCHOBHBIE CBEICHHS U3
kinaccuukanuu QyHKITUH.

11. Yucnossie MOCJIENOBATELHOCTH, 1504 CXOIUMOCTb. [Ipenen YUCIIOBOU
MOCJIEA0BATEIbHOCTH. TeopemMa O CyIIEeCTBOBAaHMU TIpejieia MOHOTOHHOW OTPaHMYECHHOMN
M0CJIE0BATENBHOCTHU ((POPMYIHPOBKA).

12. Ipenen pynkmuu. OcHOBHBIE TeOpeMbI O Tpezenax. [IepBbiii 1 BTOpOi 3amMedarenbHbIe
npenensl. HeompeneneHHble BBIPAXKCHHSI U CIOCOOBI UX packpbiTus (mpumepsl). CpaBHEHUE
0ECKOHEYHO MaJsbIX BEJIMYHH.

13. HemnpepsiBHOCTH (YHKIIMK B TOUKE M Ha HHTEpBasie. Touku pa3pbiBa GpyHKImu. CBOMCTBa
GbyHKIM, HEMIPEPhIBHBIX Ha 3aMKHYTHIX MHOXKECTBAX.

14. 3apgauu, npuBOASIIME K TMOHATHIO Tpou3BOoAHOW. OrmpeneneHue TPOU3BOAHON; €€
F€OMETPUYECKHI 1 MEXAaHUYECKUI CMBICIL.

15. TlpaBuna muddepenuupoBanus QyHkuuidi. [IpoU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
dbynakuumii. [TponsBoanas cioxxuoi GyHknuu. [IponsBonHas o6paTHON HyHKIIUH.

16. IIpou3BoHBIE BBICIIUX HOPSIKOB.

17. Nubdepennman dyHKIUHA;, €ro reoMerpudeckuii cmbici. CoiictBa auddepeHnmana.
[Ipumenenue nuddepeHnnana B mpuOIMKESHHBIX BHIYUCICHUSAX.

18. IIpumMeHeHne MPOM3BOAHOM K BBIYMCIECHUIO TIpeAeioB (mpaBuiio Jlomurans).

19. Teopembr Pomns, Jlarpanxka. IlpumeHeHne mpou3BOAHON K HCCIIEAOBAHUIO (DYHKIUH.
OkctpemyMmbl QyHKUIMU. HaxoxaeHue HauMeHbLIEro M HauOOJbIIero 3HaueHWH (pyHKUIMU Ha
UHTEpBaJe.



20. BpIMyKJIOCTh U BOTHYTOCTh Tpaduka (QyHKIMH, TOUKH Meperuda. ACUMNOTOTHI KPUBOM.
Cxema uccnenoBanus GyHKIIMH U TIOCTPOCHHS €€ rpaduka.

21. IpubnmxeHHOE pelieHue ypaBHEHH: rpadudyeckoe OTAeIeHne KOpHEel MeToIoM mpoo;
METO/JI XOp/l U KacaTelbHbIX. MeTo 1 nTepanuii.

.  AMODOEPEHIIMAJIBHOE UCYUCIIEHUE @®YHKIOMM  HECKOJIBKUX
HE3ABHUCUMBIX I[TEPEMEHHBIX

22. Omnpenenenue (YHKIIMU HECKOJBKMX HE3aBHUCHMBIX IMEepeMeHHBIX. [lpegen wu
HENPEPHIBHOCTH QYHKIIUN HECKOJIBKUX MEPEMEHHBIX.

23. YactHple mNpOU3BOAHBIC (YHKIHMHM HECKOJBKUX HE3aBUCHUMBIX IEPEMEHHBIX, HX
TeOMETPUUYECKUIN CMBICI (IIJIs1 Clydasi IByX HE3aBUCHUMBIX MEPEMEHHBIX). YacTHbIE MPOU3BOIHbBIE
BBICILIUX MOPSIIKOB.

24. Tlonmaeii muddepennnan GYHKIUA HECKOJBKHUX HE3aBUCUMBIX IIEPEMEHHBIX; €ro
MPUMEHEHUE B TPUOIMKEHHBIX BBIUMCICHHSIX.

25. DkcrpemyM (PyHKIIMM MHOTHX IepeMeHHbIX. HaxoxkaeHne HanOoIbIIMX U HAUMEHBIINX
3HaYeHUN PYHKLUU..

26. CkanspHoe W BekTopHoe mojisi. I[IpousBomHass mo HampaBieHUIO ['paaveHT (QyHKIUH.
CBolicTBa rpaiMeHTA.

IV. UHTEI'PAJIBHOE NCYHUCJIIEHUE

27. HeompeneneHHbI HHTETpaIT; €ro cBoiicTBa. Tabnniia OCHOBHBIX HHTETPAJIOB.

28. HMHTerpupoBaHuEe 3aMEHOM MEPEMEHHOMW; MO YacTAM. MHTerpupoBaHue palMOHAIbHBIX
IpoOeid.

29. 3anmauu, NpUBOISIIME K MOHATHIO OMPEAEICHHOr0 HHTerpana. OnpeneneHHblil HHTerpall
KaK Ipeaesl MHTerpanbHeiXx cyMM. [lonarue o6 unHTerpupyeMoil GyHKIuH, GopMyIHpOBKa TEO-
pembl cyniectBoBaHus. CBOMCTBA OMPEAEIEHHOTO0 HHTErpaia.

30. CBsi3p MeXay ONpEAETICHHBIM WU HeonpeAeNeHHbIM uHTerpaioM (popmyna HeroroHa-
JletitbHu1a). BeIancnenre onpeneneHHbIX HHTETPAJIOB CIIOCOOOM MOJACTAHOBKH U IO YaCTSM.

31. T'eomeTpuueckue MNPUIOKEHUS ONPEACIECHHOIO HHTETpaja: BBIUHUCICHUE IUIOIIAAEH
¢buryp; o0beMOB Ted TO IMJIOLIAASIM CEYSHHH W TeN BpalleHMs; [UIMH AYT KPUBBIX; IUIOLIanel
[IOBEPXHOCTEN BpaALCHUS.

32. HecoOcTBeHHBIE HWHTETpaIbl C OECKOHEUHBIMU TIpelesiaMd HWHTETPUPOBAHUS U OT
HeorpaHHUeHHBIX (QYHKIMHA. [IpuMepsl CXOASIMXCS U PACXOIAIINXCS HHTETPAJIOB.

V. INODOEPEHIINAJIBHBIE YPABHEHN A

33. Ilonsarue o auddepenunansHom ypaBHeHuu. uddepeHnnanbable ypaBHEHUs TIEPBOTO
nopsiaka. [lonarue o6 oOuiem 1 yacTHOM perieHnn. HaganbHble yciioBusi.

34. luddepeHunanbuble ypaBHEHHUS C pa3feisIOIMMUCH TepeMeHHbIMU. OJHOpPOJHBIC
nuddepennranbabie ypapHeHus. JInaeHbie quddepeHnnanbaple ypaBHEHUS.

35. TeopemMa 0 CyIIECTBOBAaHMM U EIMHCTBEHHOCTH peHIeHus U depeHnanIbHOro
ypaBHEHUS MEPBOTO Mopsika (06e3 J10Ka3aTeabCTBa).

36. Jluneitnble onHOponHbIe nu(pdepeHInalIbHbIe YPaBHEHUsT BTOPOTro mopsiaka. JIuHeiHo-
He3aBHcHUMBbIe perieHus. CTpyKTypa 00I1ero pemeHus.

37. Jluneiinble omHOpOAHBIE auddepeHnnanbHble ypaBHEHHS BTOPOro TMOpsijaKa C
MOCTOSIHHBIMH KO3 dUIIMeHTaMH.  XapaKTepucTudeckoe ypaBHeHuwe. OOmiee pemieHue
YpaBHEHUS.

38. OO6miee pernieHue JTHHEHHOTO HEOTHOPOIHOTO AU dHEPEHIINATEHOTO YPaBHEHUS BTOPOTO
nopsaka. Teopema HamoxkeHus. Meroj Bapualuy IMPOU3BOJBHBIX ITOCTOSHHBIX. YacTHbIE
pelieHus JUHEHHBIX AuddepeHlraIbHbIX ypaBHEHUH BTOPOro MOPSAIKa C IOCTOSHHBIMHU

ko3P punreHTamMu JUISL IIpaBbIX yacTen B BUJIE byHKUIM: MHOTOYJIEH;
Ae": Acosnx + Bsin nx
VI. PAJbI

39. YucnoBsle pAabl; UX CXOAUMOCTb U pacXxoaAuMocTh. HeoOXoaumble YCIOBHS CXOIUMOCTH.
CBolicTBa CXOSIIMXCS PSIIOB.



40.

PAIIOB.

41.
42.
43.

Psnpl ¢ monoxutenbHbIMH wieHaMu. [Ipu3Haku cXoIUMOCTH, OCHOBaHHBIE HA CPABHEHUU
[Tpusnak JlanamOepa. MaTerpansHbnii npusHak Koy,

3nakouepenyromuecs psaabl. [Ipusnak JleliOHuma. AGCOTIOTHAS U YCIIOBHAS CXOANMOCTb.
Crenernsie psasl. Teopema AGens. THTepBan cXoquMOCTH.

Paner Teisopa m MaxkinopeHa. buHoMuaneHbI psf. PasnokeHue B CTENEHHOM psf

3JIEMEHTAPHBIX (PYHKIIHH.

44.

HpI/IJIO)KGHI/Ie CTCIICHHBIX PAIOB K HpHGHI/I)I(CHHBIM BbIYUCJIICHUAM, BBIYUCICHUC

OTpeZieNIeHHBIX MHTETPAJIOB, pelieHne AupdepeHunanbHbIX YpaBHEHHUH.

[9S)

10.

11.

12.

13.

14.

15.

16.

7.2 TunoBbie MaTepHUAJIbI 1JIA HTOTOBOW ATTECTAIMM MO IUCHHUILIUHE
TunoBbie BONPOCHI sl IK3aMeHa

Onpenenutenn BTOPOrO W TPEThEro TMOPSAKOB M MX CBOWCTBA. MMUHOpPBHI U
anreOpanyeckre JAONOIHEeHUs. Pa3nokeHue onpenenuTens Mo 3J1eMeHTaM KaKoro-aubo
psna. [lonstre 06 onpenenuTensx n-ro Nopska.

Pemenue cucrem nnnelinbix ypaBHeHuil. ®opmynsl Kpamepa. Meroa [Maycca.

Bekropel. CnokeHue W BbIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uucio. JlnuHa
BEKTOpa. YTon Mexay Bekropamu. Paccrosgnue Mexay nByMs TodkaMu. IIpoeknus
BeKTOpa Ha ock. Koopauuatel BekTopa. CKansipHOE TIPOU3BEACHUE BEKTOPOB.

Marpunpsl. Panr matpunsl. JleiictBust Hag MaTpunamu. O6patHas Matpuna. MarpuyHast
3alMCh CUCTEMBI JIMHEWHBIX YpaBHEHUM U ee pemeHue. Teopema Kponekepa-Kanemnm.
Cucrtembl KOOpAUMHAT Ha MPSAMOMU, IJIOCKOCTH, B MpocTpaHcTBe. OCHOBHBIE 3a/1aud Ha
METOJ KOOpPAMHAT (PacCTOSIHUE MEXAY JABYMsI TOUYKAMHM, JEJIEHUE OTpe3Ka B JAHHOM
OTHOIIICHUH).

[TonsiTue 00 ypaBHEHMHM JIMHUM. YPaBHEHHE MPSAMOU C YIIOBBIM KO3(hPHUITHEHTOM.
OO01ee ypaBHeHHE MPSIMON. YTOII MEXKIY ABYMS MPSIMBIMU; YCIOBHS MapajUIeTbHOCTH U
MEPIECHANKYISIPHOCTH TMPSAMBIX. YpPaBHEHHE MPAMOW, MPOXOISALIECH 4Yepe3 JBE TOYKH.
IIepeceyenue nByx NpsIMBIX.

KanoHnueckue ypaBHEHHMs KPHUBBIX BTOpPOTO TIOpsAJIKA: OKPYXXHOCTH, 3JUIMIICA,
runepOoIIbl, Hapadobl.

[Imockocth.  YpaBHEHHME  IUIOCKOCTH, NPOXOJAIICH  4Yepe3  JaHHYK0  TOYKY
NEepIEHINKYIISIPHO TaHHOMY BeKTopy. Ob11iee ypaBHEHHUE MIIOCKOCTH, €T0 YaCTHBIC BHUJIBI.
[Tonsitue mHOXecTBa. Omepanuui HaJ MHOXECTBaMU (OOBEIMHEHHE, TEPECEUCHHE,
JIOTIOJIHEHHE U 1IEKapTOBO ITPOU3BEACHHUE).

[ToctosiHHbIe M IepeMeHHble BenuyuHbl. Onpenenenue pyHkuuu. O0IacTh onpeneaeHus
¢ynkunu; cnocoObl ee 3amaHus. I'paduueckoe m3zoOpakeHue QyHKIH. OCHOBHBIC
CBeJleHUs U3 Kiaccuukanuu QyHKITHi.

YHucnosble MOCJIENOBATEILHOCTH, 150, CXOIUMOCTb. [Ipenen YUCIIOBOU
MOCJIEA0BATEIbHOCTH. TeopeMa 0 CyIIeCTBOBAHUU TIpejieia MOHOTOHHOW OrpaHUYEHHOU
NOCJIE0BATENBHOCTH ((POPMYIHPOBKA).

[Ipenen ¢dyukmuu. OCHOBHBIE TeOpeMbl 0 Tipenenax. [lepBeiii 1 BTOpOii 3amMedaTesbHbIe
npenensl. HeomnpeneneHHbIE BBIPAKEHUS M CIIOCOOBI HMX PACKPBITUS (TIPUMEPHI).
CpaBHeHue 0€CKOHEYHO MaJIbIX BEJTUYHH.

HenpeposiBHOCTh QyHKIIMU B TOUKE U HA UHTEpBajie. Touku pa3psiBa pyHkuuu. CBolcTBa
(GyHKIM, HEMIPEPhIBHBIX Ha 3aMKHYTHIX MHOXKECTBaX.

3ajaun, NPUBOJAIIME K TOHATHIO MPOU3BOJHON. OrmpeseneHre MPOU3BOIHOM; ee
F€OMETPUUYECKUI U1 MEXAaHUYECKUI CMBICIL.

[IpaBuna muddepennupoBanus ¢yHKUUNA. IIpOU3BOJHBIE OCHOBHBIX 3JIEMEHTApHBIX
bynakuwmii. [TponsBoanas cioxxuoi GyHknuu. [IponsBonHas o6paTHON HyHKIIUH.
[Ipon3BoIHbIE BBICIIUX TOPSIKOB.
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17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Huddepennman ¢ynkuuu; ero reomerpuueckuii cmbicia. CpolictBa auddepenunana.
[Tpumenenue muddepennrana B MpuOIMKEHHBIX BRIYACICHUSX.

[Ipumenenne Mponu3BOIHON K BBIYMCIIEHUIO IIpeenoB (mpasuiio Jlonurans).

Teopembr Poumst, Jlarpanxka. IlpuMmeHeHHe MpPOU3BOMHON K HCCICAOBAHHUIO (HYHKIIHM.
OkcrpeMyMmbl  ¢GyHKuud. HaxoxxaeHue HaMMEHBIIEro ¥ HauOOJNbIIEro 3HAYCHHH
(GyHKIIMKM Ha UHTEpBAJIE.

BrimykiocTs ¥ BOTHYTOCTh Tpaduka (yHKIMH, TOUKH Hepernda. ACUMIITOTHI KPUBOM.
Cxema uccnenoBanust GyHKIIMH U TIOCTPOCHHS €€ rpaduka.

[TpubnmmxeHHoe penieHre ypaBHEeHHUN: rpaduuecKkoe OT/eIeHue KOPHEH METOI0M Mpoo;
METO/JI XOp/l U KacaTelbHbIX. MeTo 1 nTepanuii.

Onpenenenne (GYHKIMKM HECKOJIBKMX HE3aBHCUMBIX IepeMeHHbIX. Ilpenen w
HENPEPHIBHOCTH QYHKIIUN HECKOJIbKUX MEPEMEHHBIX.

YacTHble TpPOM3BOAHBIC (YHKIMU HECKOJIBKUX HE3aBUCHMBIX MEPEMEHHBIX, HX
FEOMETPUYECKUN CMBICT (ISl ciiydas JIByX HE3aBHCUMBIX TI€PEMEHHBIX). YacTHbIE
IIPOU3BOIHBIE BBICILIUX MOPSIIKOB.

[Tonueiit auddepennnan (yHKIUM HECKOJIBKUX HE3aBUCHMBIX IEPEMEHHBIX; €ro
pUMEHEHHE B IPUOTM)KEHHBIX BHIYUCICHUSX.

OkcTpeMyM (pyHKIMHM MHOTUX NepeMeHHbIX. HaxoxkaeHne HauboIbIIUX U HAaUMEHBIINX
3HaYeHUN PYHKLUH..

CkanspHoe U BekTopHoe mojisi. [IpousBoaHas mo HampaBieHuto ['pamueHT (QyHKIHH.
CBolicTBa rpaiueHTA.

Heonpenenennprit mHTErpai; ero cBoicTBa. Tabiuia OCHOBHBIX HHTETPAJIOB.
HHTterpupoBanue 3aMEeHON IEPEMEHHON; MO 4acTsAM. MHTerpupoBaHue palMOHAIBHBIX
IpoOei.

3anauu, IpUBOJAIINE K MOHIATHIO ONIPEEICHHOr0 HHTerpana. OnpeneieHHbld HHTErpaj
KaKk Tmpenen UHTerpaibHbIX cymM. [lonstue 00 wuHTerpupyemoin ¢QyHKUHUH,
dopMynHupoBKa TeopeMbl cyliecTBoBaHUsA. CBOMCTBA OMPEEIEHHOTO HHTErpaa.

CBs3b MEXIy OINpEICIICHHBIM U HeompeaesieHHbIM uHTerpaioMm (dhopmyna HeroToHa-
JleiiOHuna). Beruncienne ompenenNeHHbIX HMHTErpajoB CIIOCOOOM MOJCTAHOBKUM U IO
YaCTSM.

I'eomeTpuueckne NPUIOKEHUS ONPEIEICHHOIO HWHTErpaja: BBIYHMCICHUE IUIOIIAJAEH
¢buryp; o0BbEeMOB Teln TO IUIOMIA/IAM CEYEHUH M TeJl BpalleHHs; UIMH IyT KPUBBIX;
IJIOIIAIEN TOBEPXHOCTEN BPALLICHMUS.

HecoOcTBeHHble uHTErpajibl ¢ OECKOHEYHBIMH TMpeAesiaMd WHTErpPUPOBAaHUA U OT
HeorpaHHYeHHBIX (QYHKIMHA. [IpuMepsl CXOASIMXCS U PACXOIAIINXCS HHTETPAJIOB.
[Tonsitue o nuddepennmanbHoM ypaBHeHUU. JuddepeHnuanpabie ypaBHEHHS TIEPBOTO
nopsaka. [lonstie 06 obmieM 1 yactHoM pemieHnH. HauanbHble ycaoBusi.
JuddepeHunanbuple  ypaBHEHHUsI C pa3leNsiOIIUMUCA TepeMeHHbIMU. OIHOPOIHBIE
muddepeHmanbHble ypaBHeHUs. JInneltHble nuddepeHuanbHble ypaBHEHNUS.

Teopema o0 cCyliecTBOBaHMM M €AMHCTBEHHOCTH pelleHus auddepeHuaibHoro
ypaBHEHHsI IEPBOT0 MOpsaka (0e3 J0Ka3aTeNnbCTBA).

Jluneitasie ogHOpoaHbIe AuddepeHInaIbHbIE YPaBHEHHUsI BTOPOTO Topska. JInHenHo-
He3aBUCHMbIe pemieHus. CTpyKTypa 0OLIero pemeHus.

Jluneitnple ogHOponaHble auddepeHraNbHble ypaBHEHHS BTOPOro TMOpsAIKa C
NOCTOSIHHBIMU K03 duumenramu. XapakTepuctuyeckoe ypaBHeHue. OOmiee perieHue
YpaBHEHUS.

OO1wiee penieHne JIMHEHHOTO HEOAHOPOAHOTO MU(PepeHIINaTBHOTO YpaBHEHUS BTOPOTO
nopsiika. TeopeMa HasmoxeHus1. MeTo Bapualuy MPOU3BOJIBHBIX MOCTOSHHBIX. YacTHBIE
pelieHus TMHEHHBIX Au(pdepeHInaIbHBIX YPaBHEHUH BTOPOTO MOPSAKA C TOCTOSHHBIMU
koddurmentamMu U1 TpaBbIX  4yacTed B BUAC  (QYHKIMA:  MHOTOWICH;

Ae"; Acosnx + Bsinnx
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39. Yucnossle pAabl; UX CXOAUMOCTh M pacxoauMocTh. HeoOXoaumMble ycIoBUS CXOAUMOCTH.
CBolicTBa CXOISIIMXCS PSIIOB.

40. Pspl ¢ OIOKUTENBHBIMU WieHaMU. [IpU3HaKK CXOAMMOCTH, OCHOBAHHBIE HA CPaBHEHUH
psanoB. [Ipusnak Jlanam6epa. UnTerpanbubiii mpuszHak Kormm.

41. 3nakouepenyrommecs pansl. Ilpusznak JleliOauna. AGCONIOTHASA U YCIOBHASI CXOJUMOCTb.

42. Ctenennsie psaabl. Teopema Abens. IHTepBaia cCXOIUMOCTH.

43. Pagpl Telinopa n MaxsiopeHa. buHoMuanbHblii psif. PasnoskeHue B CTENEHHOM psf
3JIEMEHTAPHBIX (QYHKITHI.

44. TlpuiioskeHUE CTENEHHBIX pAJOB K MNPHUOIMKEHHBIM BBIYMCICHHUSAM, BBIYHCIICHHE
OTpe/ieNIeHHBIX MHTETPAJIOB, pelieHne AupdepeHunanbHbIX YpaBHEHHUH.

Tunosble npakTHYecKUe 3aJaHUS LISl IK3aMEHA
8§ -2 3 -2 7 2
3anauya 1. /lanet MmaTpunei A= -3 5 1 |C=|1 9 -7
100 1 -1 -7 =2 1
1)Bsrunciuts matpuity A + 2C - 17C"; 2) Bemonusiercs i paeHctBo AC=CA?
AC| n npoBeputs paBencTBO|AC| = |CA| =|C|4].
S5 -7 1 3
31 =2 =2
4) IIpuBecTH K IUaroHaJbHOMY BUAY U BBIYUCIIUTH OMPEICITUTENh 4 03 2 2
1 -2 1 =2

9 b

3) Beraucnuth onpenenuTent |A C

S) Pemuth cuctemMbl ypaBHEHUH :
a)nio popmyrnam Kpamepa u MaTpU4HBIM METOZIOM

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)[Toctpouts Touku u BekTOpsl: a) A(-1, 0), B(-7, —7),@ ;0)C(3,-3,9),

D(-7,-1, 1), CD; 2)Tanbl Bektopbl: a (1,6), b(=5,—1). Berunciaute u u300pa3uTh B CHCTEME
KOOPJMHAT CJICIYIOINE THHCHHbIC KOMOUHAIIMY 3TUX BEKTOPOB

— —_— — p— + —
2-a+b, a—>b, aT.?a) HaiiTi muHelinyto KoMOWHAIMIO BeKTOpoB: a =(—3,6,4,10),

b= 1,1,- 1,—1),2 =(3,1,-1,3) ¢ xosdpdurnmenramu o= -1, B= -5, y=7; 4) Byayr au BeKTOpHI
JMHEHWHO 3aBUCUMBI WK JIMHCHHO HE3aBHCHUMBI B CIICAYIOIINX TPEX CITydasx:
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).

3anaua 3. /lansl TpH BeKTOpa: a= (-1,-1,2) ,1_9 =(1,-7,-3) ,Z‘ =(4,-2,-6). Jloka3aTh, 4TO

cucreMa {a ,b ,c [ obpasyer 6azuc B R®. Haittu pasioKeHHE BEKTOPa d=(4,—105) no
TOMY Oasucy.
3anaua 4.1)/lans BexkTopsr a(—1,—2,1),b (1,—2,0). Haiitn ‘5

,Z(a,b),np;(2-a—b).
2)a) [Ipu kakoM 3HaYeHUH X BEKTOP a= (1,4, x) opToronasieH BEKTOpy b= (6,—1,0).

0) IIpu kakux 3Ha4YEeHUsX X, Y BEKTOPBI a= (-1,4,5 u b= (x, y,—1) mapannenbup1?
3) BeruncnuTh M01maas ¥ BEICOTY TpeyroibHuka ¢ Bepmmnamu A(1,-3,1), B(-9, 0,2), C(7,10,-2).
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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) BEICOTY, 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(0,-1,-3), C(0, 3,- 4).

KpuTtepun onieHKH NpoMe:KyTOUHOM aTTecTalnu (IK3aMeHa)

Onenka XapakTepuCTHKH 0TBeTa 00y4YaoIerocs

OTangHO - CTYZICHT TJTyOOKO M BCECTOPOHHE YCBOMJI MPOrPaMMHBIA MaTepUa;

- YBEPEHHO, JIOTHYHO, IIOCIE0BATEIbHO U TPAMOTHO €T0 U3JIaraerT;

- ONHUpasChb HAa 3HAHUSA OCHOBHOW M JOMOJIHUTEIBHON JUTEpPaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYUHBIE MOJOKEHUS ¢ MPAKTUYECKOM
JIeSITETLHOCTBIO;

- yMeJIo 00OCHOBBIBACT U aPTyMEHTHUPYET BBIIBUTAEMBIC UM UJICH;

- JIeJaeT BBIBOJBI U 0000IIEHNS;

- cBOOOZIHO BJIAJIECT CUCTEMOM MOHATHH 110 JUCLUIIINHE;

-IIPaBUWJIbHO PEIINJI CUTYAllHOHHYIO 33/1a4y.

Xopor1o - CTYIEHT TBEpPJIO YCBOWJI NPOrpPAMMHBIM MaTepuall, PaMOTHO U MO
CYIIIECTBY M3JIaraeT ero, ONMpasch Ha 3HAHUS OCHOBHOMW JINTEPATYPHI;

- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3BIBAET YCBOCHHBIC 3HAHUS C TPAKTUYECKOM JIESITEIHHOCTHIO;

- ApryMEHTHUPYET HayUHbIE TIOJIOKECHUS;

- IeJaeT BBIBOJBI U 0000IIEHNS;

- BJIQJIe€T CUCTEMOM ITOHITUU IO JUCHUILINHE;

-IIPaBUWJIbHO PEIINJI CUTYAllHOHHYIO 33/1a4y.

Y 10BIETBOPUTEIILHO - CTYACHT YCBOWJI TOJBKO OCHOBHOW IIPOTPaMMHBIM MaTepual, I0
CYHIECTBY H3JIaraeT €ro, ONUpPasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPaTyphl;

- JIOTIyCKaeT HeCYIECTBEHHBIC OIIMOKH M HETOYHOCTH;

- UCTIBITHIBACT 3aTPYJHEHUS B IPAKTUUECKOM MPUMEHEHUH 3HAHUH;
- c11ab0 apryMEeHTHPYET Hay4HBIC TTOJIOKCHUS;

- 3aTpyAHsAeTCs B (OPMYJIMPOBAHUH BBHIBOJOB U 0000ILEHUI;

- YaCTMYHO BJIA/ICET CHCTEMOM MOHATHI 1O TUCIUIUINHE;

- C 3aTPYIHEHHMSIMU PEUIHJI CHTYallMOHHYIO 3a/1a4y.

HeynoBiaeTBOPUTEIBHO | - CTYICHT HE YCBOMII 3HAYUTENBHON YacTH MPOTPaMMHOTO MaTepHala;
- JIOmyCKaeT CYIIECTBCHHbIE OIMMOKA Y  HETOYHOCTH TP
PacCMOTPEHHH MPOOIIEeM;

- HCTIBITHIBAET TPYIHOCTH B MPAKTUYCCKOM NMPUMEHEHUH 3HAHHUIA,

- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHHUS;

- He (hOpMYIIUPYET BHIBOJIOB M 00OOIICHHUIA;

- HE PEIIMJI CUTYAIIMOHHYIO 3a71a9y

8. YYHEBHO-METOAUYECKOE U HUH®OPMALUWOHHOE OBECIIEYEHUE
JAUCHUIIJINHbI
8.1. OcHoBHasi IuTEpaTypa
1. bapaymxkun, B. B. MaremaTtuka. DneMeHTHI BBICIIEH MaTeMAaTUKU : YU€OHHK : B 2 TOMax.
Towm 1/ B.B. bapaymkun, A.A. TIpokodpreB. — Mocksa : KYPC : UHOPA-M, 2024. — 304 c.
— (Cpennee mnpodeccuonanpHoe oOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr
anexkTpoHHbIA. - URL: https://znanium.ru/catalog/product/2135282.
2 bapnymkuH, B. B. MaremaTtuka. D1eMeHTHI BhICIIEH MaTeMaTHKH | YU€OHHK : B 2 TOMax.
Towm 2 / B. B. Bapnymikun, A. A. IIpokodseB. — Mocksa : KYPC : UHOPA-M, 2024. — 368 c.
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— (Cpennee mnpodeccuonanpHoe oOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr
anexkTpoHHbIA. - URL: https://znanium.ru/catalog/product/2145214
8.2. lonotHuTeIBLHAS IUTEPATYpa:

1. Briciias mMatemaTHka : y4eOHMK M MPAKTUKYM JJIsi CpPeIHEro mpodecCHOHAIBLHOTO
obOpazoBanusi/ M. b. XpunynoBa [u 1p.]; mox obmeit penakumeit M. b. XpunyHoBoif,
. . lpranok. — Mocksa : UznarensctBo Opaiit, 2024. — 472 c¢. — (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-01497-6. — Tekcr : snexkrpoHHbld // OOpazoBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538382

2. Marematuka. IlpakTukym : yueOHOe moOcoOMe IJsi CpPeAHEro MpoecCHOHATHLHOTO
obpazoBanusi / O. B. TatrapuukoB [u 1p.] ; moxm oOmei pemakuueir O. B. TatapHukoBa. —
Mocksa : M3marensctBo FOpaiit, 2024. — 285 c. — (IIpodeccuonanbnoe obpazoBaHue). —
ISBN 978-5-534-03146-1. — Texkcr : anektpoHHbId // O0pa3oBatenpHas miaatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/537193

8.3. IIporpammHoe odecnevyeHue
Microsoft Windows, Microsoft Office nau Snngexc 360

8.4. ba3bl JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI,
HNuTepHeT-pecypcebl
basel dannvix (npogheccuonanvHvle 6a3bl 0aHHBIX)
—basa nanueix BeO-TexHOIOrMI — http://www.php.su
—baza ganneix IT cneuunanucra— Pexxum nocryna: http://info-comp.ru/
HUnghopmayuonno-cnpasounvie cucmemoi
—CnpaBouHo-npaBoBas cucrema «Koncynsrantllmroc» —http://www. consultant.ru/
Ilouckosvie cucmembl
— TlouckoBag cucreMma Yandex https://www.yandex.ru/
— IlouckoBas cucrema Rambler https://www.rambler.ru/
— IlouckoBas cucrema Google https:/www.google.com
OnexmponHvle 0bpazosamenvHvie pecypcnl
—Kopnopanust MaiikpocopT B cdepe oOpazoBanus https://www.microsoft.com/ru-
ru/education/default.aspx
—Iudporoit o6pazoBatensHbiil pecypc [IPR SMART - https://www.iprbookshop.ru
—O6pa3zoBarenpHas maatdopma FOpaitt https://urait.ru/
—DneKTpOHHO-0MOIMoTeyHas cucrema Znanium  https://znanium.com
—DJIeKTpOHHAS OubIMoTeYHAS cucrema «CKCH» -
https://www.sksi.ru/Environment/EbsSksi

9.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

Jis peanmzanuu  TUCIHUIUIMHBI HEOOXOTUMO CIIEYIOIIee MAaTepHaIbHO-TEXHUYECKOE
obecneyeHue:

— JUIs TIPOBEICHHUS JICKIHH, YPOKOB — ayIUTOpHs, 000pyl0oBaHHAs y4eOHON MeOenbio U
cpencTBaMu o0yueHus: mpoektopom, [1K, sxkpanom, 10cKoit;

— U1  TPOBEJACHUS BCEX BHUAOB JIAOOPATOPHBIX W  MPAKTUYECKUX  3aHSATHUH,
JUCHUIUIMHAPHOM, MEXKIUCIUIUIMHADHOW W MOAYJbHOM TOATOTOBKM —  ayJUTOPHS,
o0opymoBaHHas yueOHOW MeOenblo W cpeacTBamu oOydenwus: mpoektopom, IIK, skpaHOM,
IOCKOM;

— ISl TIPOBEICHUS IPOMEKYTOYHON aTTeCTallMu — ayauTopus, 000pymIoBaHHAs ydeOHON
MeOeIBIO U CPENICTBAMU 00yUdeHus: mpoekTopoM, 1K, sxkpaHom, TOCKoOif;

— I CaMOCTOSITEIbHOM pabOThI — MOMEIIEHUE, OCHAIIIEHHOE KOMITBIOTEPHON TEXHUKOH C
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BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «MHTepHeT» M o0ecreyeHneM J0CTyIa B AJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHY0 cpeny MucTuTyTa.

10. OCOBEHHOCTH OCBOEHMA  JUCHUMIVIMHBI  JIMODAMMAX C
OI'PAHUMYEHHBIMUA BO3MOKHOCTSAMMU 310POBbsA

OOyuaronMcss € OTPaHUYCHHBIMH  BO3MOXKHOCTSMHU  370POBBSI  MPEIOCTABISIOTCS
CrenuagbHble y4eOHHWKH, ydeOHBbIe NOCOOMS M AWAAKTUYECKHE MaTephalibl, CHEeNUabHBIC
TEXHUYECKHE CPEJCTBA OOYyYEHHUS KOJUICKTMBHOTO M HHIUBUAYaJBHOTO IMOJB30BaHMS, YCIYTH
aCCUCTEHTA (THIOTOPA), OKA3BIBAIOIIETO OOYUJAOIIUMCS HEOOXOIMMYIO TEXHHYECKYIO TIOMOIIb, a
TaKXe YCIYTU CypAONEepEeBOTYUKOB U TU(IOCYpronepeBoaUMKOB. Opranusanus o0ecreynBaeTt
HeYaTHBIMU W/WIN 3JICKTPOHHBIMH 00pa30BaTEIbHBIME pecypcaMu B (hopmax alanTHpOBaHHBIX
K OTPaHUYEHUSM HX 3710POBbSI.

OcBoeHnE TUCHUIUTUHBI 00YYalONIMMUCS ¢ OTPAaHUYEHHBIMHA BO3MOKHOCTSIMH 3/10POBBS H
UHBAJIUIAMUA MOKET OBITh OPraHW30BAaHO COBMECTHO C APYTMMH OOYYaIOUIUMHCH, a TaKXe B
OTAEBHBIX TPYyIIax.

OcBoeHue TUCHUTUTMHBI 00yYarOMUMUCS ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 310POBBS U
WHBAJIMIAMHA OCYIIECTBISETCS C YYETOM OCOOCHHOCTEH ICHMXO(HU3NYECKOro pa3BUTHA,
UH/IMBUYAJIbHBIX BO3MOXHOCTEH M COCTOSTHHSI 310POBbSL.

B 1mensx AOCTYyTHOCTH MOJYYEHHsI CPEAHEro Npo(ecCHOHAIBHOTO 00pa30BaHHS IO
0o0pa3oBaTeNbHONW TMporpaMMe JIMIAMU C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3J0POBBS IPH
OCBOCHHH JHCIUITIIMHBI 00eCIICUNBACTCSL:

1) anst U ¢ OrpaHUYSHHBIMU BO3MOXHOCTSIMU 3/TOPOBbS 1O 3pPEHHIO:

— IIPUCYTCTBHE THIOTOPA, OKA3BIBAIOIINH CTYACHTY HEOOXOANMYIO TEXHHYECKYIO ITOMOIIb
C Y4ETOM WHAMBHUIYaIbHBIX OCOOCHHOCTEH (IIOMOTaeT 3aHiTh pabodyee MEeCTO, IepeABUraThCs,
HPOYHUTATh U OQOPMHTH 3aJaHNE, B TOM YHCIIE, 3aIMCHIBAs MO TUKTOBKY),

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

— crieualibHble y4eOHUKHM, Yy4eOHbIe MMOCOOMS M JUJAKTHUECKUE MaTepualibl (MMEIOIue
KPYIHBIA PpUGT WK ay1nohans),

— MHAMBHUIyaJIbHOE paBHOMEpPHOE ocBelleHne He MmeHee 300 Jokc,

—mpu  HEOOXOAMMOCTH CTYACHTY JUIA BBIIOJHEHHS 3aJaHHUS  TPEJOCTABISIETCS
YBEJIMUMBAIOILIEE YCTPOMCTBO;

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

— IPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIMN CTYIEHTY HEOOXOIUMYI0 TEXHHUYECKYIO
IOMOIIb C YYETOM HHIMBHIYaJbHBIX OCOOEHHOCTEH (ITOMOraeT 3aHATh pabouee MecCTo,
HepeaABUraThCs, IPOUUTATh U OHOPMUTH 3aJaHKE, B TOM YHCIIE, 3alIUCHIBAs O] IUKTOBKY),

—obecrieunBaeTcs ~ HaJNM4YUEe  3BYKOYCHJIMBAIOIIEH  ammaparypsl  KOJJIEKTHBHOTO
NOJIb30BaHUsA, TPH HEOOXOOUMOCTH OOydaromeMmycs MpeaoCTaBIIeTCsl 3BYKOYCHIMBAIOIIAs
anmapaTtypa HHIUBHIYaIbHOTO TOIb30BaHNS;

—obecrieunBaeTCsl  HAMJIEKAIIMMU  3BYKOBBIMH  CPEICTBAMU  BOCIPOHU3BEICHUS
nHpopmanuu;

3) U1t TUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI, UMEIOIIUX HAPYIICHUS OTIOPHO-
JIBUTATEIBHOTO armapaTa:

— MUCbMEHHBIC 3aJaHMs BBIMOJHSAIOTCS Ha KOMIIBIOTEPE CO CIEHUATU3UPOBAHHBIM
IPOTrPaMMHBIM 00€CIIEUCHHEM HIIH HaIUKTOBBIBAIOTCS THIOTOPY;

— I10 JKEJIAHUIO CTY/ICHTA 3a/IaHUs] MOTYT BBIMOJHATHCS B YCTHOH (opme.
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