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1. IEJIX U 3AJTIAYM OCBOEHU A JUCHUITJIMHBI

LlenssMu OCBOEHUS TUCHUIUTMHBL «DJIEMEHTHI BBICIIEH MAaTEMATUKN SIBIISIOTCSL:

- obOecneunTh MaTeMaTHUYECKyl0 0a3y, HEOOXOAMMYIO JUIsl YCHELIHOTO YCBOCHHS
CTyZIEHTaMH JPYTUX AUCIUIUINH, AJIS peIIeHns MPo(ECCHOHANBHBIX 337134,

- (bOpMI/IpOBaTB YMCHHA W HABBIKH, HGO6XOHI/IMLIG A1 MMPAKTUYCCKOTO0 HNPHUMCHCHUSA
MaTeMaTUYeCKUX HJeH M METOJOB Ul aHalW3a M MOJAEIMPOBAHMS CIOXHBIX CHCTEM,
IIPOLIECCOB, SIBJICHUH, /Ul TOMCKA ONTUMAJIBHBIX PELIEHUI U BHIOOPA HAMJIYYILUX CIIOCOOOB X
peanu3arym.

3allaanI/I JUCHUITIIMHBI «DJIEMEHTHI BBICIIIE MAaTEMAaTHUKH» SBJISIIOTCI: COCTOUT B
3HAKOMCTBE CTY/IEHTOB C OCHOBHBIMH ITOJIOKCHUSMH U KAHOHAMH MAaTeMaTHYECKOTO MBIIUICHHUS,
BO3MOXHOCTAMH MATEMATUYCCKUX MCTOAOB HCCICAOBaHHUA, MCTOJaMH MAaTEMaTHYCCKOI'O
MOZIETTMPOBAHMS, PA3BUTHU OOIIEH MaTeMaTHIECKONH TPaMOTHOCTH OYIyIIETO CIIeHaNCTA.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Huctumuimaa «2nemeHThl Bbicmielr Matematukm» (EH.01) oTHOCHTCS K 0O0s3arenbHOU
YacTH MaTeMaTHMYeCKOro M OOILIEro €CTeCTBEHHOHAYYHOrO IMKJIa W BXOJUT B 00S3aTENbHYIO
4yacTb OCHOBHOW 00pa30BaTeNIbHON MPOrpaMMbl U HaXOJUTCS B JIOTUYECKON U coAepkKaTeIbHO-
METOAMYECKOHN CBSI3U C JPYTUMH TUCHMITTIMHAMU (MOJYJISIMH, IPAKTUKAMN). .

IIpenmecTBytonue AucHUIUIUHBL (Kypebl, | [locnenyromue TUCIMIUIMHBL (KypChI, MOAYIIH, IPAKTHKH)
MOJTyJIH, TPAKTUKH)

Maremaruka TeOpI/IH BepO}ITHOfI N MaTEMAaTU4YCCKasa CTaTUCTHUKA
DIeMEHTE MaTEMAaTHUYSCKOM JIOTUKHU

3. TPEBOBAHMNA K PE3YJIBTATAM OCBOEHMUSI COJIEPKAHUSI
JUCIHUIIINHBI
[Ipouiecc u3yyeHUs: TUCHUILIMHBI HAMpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB CIIEIYIOIINX
KOMIIETEHITHH T10 JaHHOM CIIeIIMaJbHOCTH:

Koz 1 HanMeHOBaHNHE KOMIIETEHITUT Pesynbrarel 00yueHus

OK 01. Bosibuparh cmocoObl pelieHus | 3HATh:

3a1a4 npoecCuoHaNbHOM | — Haznauenne u Buabsl HMHQOPMALIMOHHBIX
JESATEIILHOCTH, IIPUMEHUTEIBHO K | TEXHOJIOTUH, TEXHOJOrMH cOopa, HaKOIUICHH,
pa3JIMYHBIM KOHTEKCTAM. 0o0paboTky, meperaud M PaclpOCTpPaHEHUS

OK 05. OcymecTBiasTh YCTHYIO | | HHOOPMAIUH.

MUCHEMEHHYIO KOMMYHHUKAITUIO Ha | — Cocras, CTPYKTYpY, TIPHHITAITBI
rocy1apcTBEHHOM si3blke  Poccuiickoil | peanusanuu u (byHKIITNOHUPOBAHUS
denepaiii ¢ y4eTOM OCOOCHHOCTEH | HH(POPMALMOHHBIX TEXHOJIOTUH.

COILIMATILHOTO U KYJIBTYPHOTO KOHTEKCTa | — bazoBble u npukiagHbie HHHOPMAIIMOHHBIE
TEXHOJIOTUHU

— WNHucTpymeHTanbHbIE CpencTBa
WH(OPMAITMOHHBIX TEXHOJIOTHH.

yMeThb:
- OO0pabaTbiBaTh TEKCTOBYI0 U YHCIOBYIO
nH(pOpMAaLIHIO.

- [IpuMeHATh MyJIbTUMEIUIHBIE TEXHOJIOTHU
00paboTKH U NpecTaBieHus: HHPOpMaIUH.

— OO6pabaTbIBaTh HKOHOMUYECKYIO U
CTaTUCTHYECKYI0  HMH(OpMAIMIO,  HCIOJB3YS
CPECTBA NAKEeTa MPUKJIAJHBIX IPOTPAMM.




4. OFbEM JUCIHUATIJINHBLI U BUAbI YYEBHOU PABOTHI

OO0mmi 00bEM IUCHUILUINHEI COCTABIIAET 84 aKaJIeMUUYECKUX Jaca.

N Bcero gacos Cemectp
Bun yae6HO# paboThI [%(3%%)
AynuTopHasi padora (Bcero) 66 66
B TOM YHCIIE:
Jlexmmm (JI) 32 32
ITpakTnueckue 3anstus (113) 32 32
Cemunapsl (C)
JlabopaTtopusie padoTs (JIP)
Koncynbranum 2 2
CamocrositesibHas padora (Bcero) (CP) 10 10
B TOM YHCIIE:
Kypcopoii mpoekt (pabora)
PacuetHo-rpaduueckne paboTsl
KonrpomnbHas pabora
Pedepar
CamMonoAroToBKa (CaMOCTOSTEIbHOE 10 10
U3YyYeHHUE Pa3ieoB, MpopaboTka u
MIOBTOpPEHHE JICKIIMOHHOTO MaTeprana u
MaTepuana y4eOHUKOB U Y4eOHBIX
0coOMii, MOATrOTOBKA K Ja0OPAaTOPHBIM U
MPAKTUYECKUM 3aHATHIM, PYOS)KHOMY
KOHTPOJIIO U T.J.)
IIpome:xyTOUHASI ATTECTALMSA 8 8
Bua npomexyToyHoi arrecranyu JK3aMEH JK3aMEH
O01mmii 00beM, Yac 84 84

* Ha 6aze cpenHero o0Iero o6pa3oBaHus
** Ha 6a3e OCHOBHOTO 00MIero 00pa3oBaHUS

5. COAEP) KAHUE U CTPYKTYPA INCHUIIJTINHBI
5.1. Conep:xaHue TUCHMILINHBI

Ne
Haunmenosanue
paszaena Coneprxanue paszena (TeMbl)
paszzena (TeMbl)
(Tembr)
Onpeneirens Onpenenurenn. MuHOp U anredpanyecKue JOMOJIHEHHE,
p N Teopema pasyioxeHuss. OCHOBHBIE CBOMCTBA ONPEIETUTEICH.
1 Cucrembl TUHEHHBIX o .
. Cucremsl nuHelHbIX ypaBHeHnH. Meton Kpamepa. Meton
ypaBHEHUH
l"aycca.
Marpursl. [etictBust Hax matpuniamu. OOpaTHas MaTpHIia.
2 Martpurst Panr mMatpuiel. Pemienne cucreM TUHENHBIX YpaBHEHUN
MaTpUYHBIM c1toco0oM. COOCTBEHHbIE 3HAUEHUS MATPHIL.
JIuneitnoe Cucrema BekTOpOB. JInHElHOE BEKTOPHOE MPOCTPAHCTBO.

3 BEKTOPHOE PasmepHocTh 1 6a3uc nuHelHOro npoctpaHcTsa. JInHeHbIe
IIPOCTPAHCTBO orneparopbl. COOCTBEHHbBIE BEKTOPbI TMHEWHBIX OEPaTOPOB.
DIIeMEHTBI [IpssMoyronbHas ¥ noJIsIpHas CUCTEMBI KoopauHart. [Ipsamas

4 AHAJINTUYECKOU munus B R%. Kpussle BToporo nopska. IIpsamas U m10ckocTh B
r€OMETPHU R
BBenenue B JeiictBurenpHele ynciaa. KommiekcHble uncna. OKpecTHOCTh

5 MaTeMaTUYeCKUn To4KH. CBOMCTBA YUCITOBBIX MHOXECTB. UNCITOBBIC
aHaIu3 IIOCJIEI0BATEIBLHOCTH. [Ipenen 4nciIoBoi ocae 0BaTENbHOCTH.
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CaoiicTBa nocienoBarenbHocTel. [IepemMeHHbIe U TOCTOSIHHBIE
BenuuuHbl. OyHKIMS. DneMeHTapHbie QyHkmun. [Tpenen
nepemeHHol BenuuuHsl. [lpenen pynkuuu. beckoneuno maieie
1 OECKOHEYHO OOJBIINE BETUYHUHEI. 3aMedaTeIbHbIC TIPE/ICITbI.
HenpepsiBHOCTD pyHKITMHU B Touke. Touku pa3peiBa. CBoOHCTBA
HENPEPHIBHBIX (PYHKITHIA.

Omnpenenenne MPON3BOIHOM, €€ PU3NUECKHI, T€OMETPUUCCKUI
Y SKOHOMUYECKUU cMbICI. OCHOBHBIE TTPABUIN

Huddepennmansuoe | nuddepennuposanus. Juddepennman. [Tpoussoansie u
6 HCYUCIICHUE nuddepeHIranbl BEICIIUX MOPsSaAKoB. Teopemsbl Pois,
(GyHKIMM OJTHOM Jlarpanxa u Komu. [IpunoxeHnust npou3BOIHOM: UCCIIEIOBAHUE
MepeMEeHHON (YHKIIUY HA MOHOTOHHOCTB, 3KCTPEMYMBI, BBIITYKIIOCTD U
BOTHYTOCTb, PACKpPBITHE HeonpeeneHHoCcTel; (hopMyia
Telnopa.
@YHKIMY HECKOJBKUX NepeMeHHbIX. [Ipeaern, HenmpepbIBHOCTb.
Dynicum YacTHbie MPOH3BOJIHBIE. YacTHbIe MPOU3BOIHBIE BBICIIIUX
7 HOCKONLKIX nopsankoB. [lonueiii quddepennnan. [Ipoussoanas mo
HepeMeHHBIX HaIlpaBJICHUIO. Fpa)meH“T. DKCTpeMyMbl () YHKITUU HECKOIBKHX
MEPEMEHHBIX. Y CIOBHBIN 3KCTpeMyM. MeTon MHOXKUTENEH
Jlarpanxa.
[TepBoobOpasnas u HeonpeaeneHHbIH nHTerpai. OCHOBHbIE
CBOICTBA HEOIpeaeIeHHOro nHTerpaia. HemocpeactseHnHoe
3 Heonpenenennsiit UHTEerpupoBanue. HTerpupoBanue 3aMeHON IEPEeMEHHOM.
WHTETrpal dopMyiia HHTETpUPOBaHUS 10 yacTsiM. HTerpupoBanue
paronanbHOU GyHKIMU. MHTErpupoBanue
TPUTOHOMETPHUYCCKUX M UPPAITMOHATBLHBIX ()YHKITUH.
[lonstue onpeneneHHoro uHTerpana. OCHOBHbIE CBOKMCTBA
OnpesenenHpii ONPEIEICHHOTO HHTErpana. ®opmyna Herotona-Jleibuuiia.

9 uHTerpan 3amMeHa nepeMeHHOU B ONpeAeIeHHOM uHTerpaie. @opmyna
WHTETPUPOBAHUSI 110 YACTSAM. [ 'eOMeTprUUeCKre PUIIOKEHUS
ornpeeNneHHoro nurerpaisa. HecoOCTBeHHBIE HHTETPAIHL.
[TonsATHE ¥ TIpEACTABICHUE KOMIUIEKCHBIX YHCEN, OCHOBHBIE
noHsaTHs. ['eoMeTprueckoe n3o00pakeHrne KOMIUIEKCHBIX YUCEIT,

10 Kommiekcubie uucna | popmel 3anucu. JlecTBUs HaJl KOMIUJICKCHBIMU YHCIIAMU

(cnoxeHue, BBIYMTAaHUE, YMHOKEHHE, JIeJICHNE, U3BJICUCHHE
KOpHeM).

11

Huddepenunanbuble
YpaBHEHHS

JuddeperunanbHble ypaBHEHHsI: OCHOBHBIE TIOHATHSL.
Juddepennunanpable ypaBHEHUs MepBoro nopsjaka. Teopema
CYIIECTBOBAHUS U €IMHCTBEHHOCTH. [l depeHunanbabie
YpaBHEHHUSI C Pa3AeICHHBIMU U Pa3IESIOIIIMUCS
nepeMeHHbIMU. OTHOPO/IHBIE U IMHEHHbIe AU} epeHInanbHble
ypaBHEHHUsI 1epBoro nopsizika. uddepeHunanbHbie ypaBHEHUS
BBICIINX NOPsAKOB. JIuHelinbie AuddepeHimaibHble ypaBHEHHS
BTOPOT'O TOPSAKA C MOCTOSHHBIMU K03 puninentamu. Meron
BapHally IPOU3BOJIBHBIX OCTOSTHHBIX. CHUCTEMBI
muddepeHManbHBIX ypaBHeHU. [loHsTHE O

T QepeHIMaTbHBIX YPABHEHUAX B YACTHBIX MPOU3BOHBIX.

5.2. CTpyKTypa IMCHUILTHHBI




KonnuecTBo yacos
Ne HanmeHoBanme Beero 1 113 CP
pasznena
(TeMbI) paznena (Tembl)
| Onpenenureny. 6 2 2 2
CucTeMbl TUHEUHBIX
ypaBHEHUU
2 Marpuiipl 10 4 4 2
3 Jluneitnoe 6 2 2 2
BEKTOPHOE
MIPOCTPAHCTBO
4 DNeMEeHTHI 6 2 2 2
AHAJIMTUYECKOMN
reOMETPUH
4 Beenenue B 10 4 4 2
MaTeMaTHYeCKUn
aHaJIN3
6 Hudbdepennmansaoe | 4 2 2
HCYHUCIICHUE
GyHKIIUM OHOU
MIEPEMEHHOMN
7 OyHKIUU 8 4 4
HECKOJIbKUX
MIEPEMEHHBIX
8 Heonpenenennsiit 4 2 2
WHTETrpal
9 OnpeneneHHbIi 8 4 4
WHTETpal
10 KommiekcHble yucna | 8 4 4
2 Huddepenunansubie | 4 2 2
ypaBHEHUS
Koncynpranus 2 - -
IIpomexxyrounas 8
aTecTaIus
OO6umii 00em 84 32 32 10
5.3. IIpakTH4YecKHe 3aHATHS U CEMHHAPBI
No  [Ne paznena Komriec
n/m | (TeMbl) Tema T8O
4acoB
1 -2 Omnpenennrenu. CHCTeMbI IMHENHBIX YpaBHEHHUI. MaTpuiibl 8
2 3 JInHelHOEe BEKTOPHOE NIPOCTPAHCTBO 4
3 4 DNIEeMEHThI aHAIUTUYECKOW T€OMETPUU 1
4 4 Kpussie BTOporo nopsjaka 1
5 5.6 Benenue B matemarnueckuii ananus. J{uddepennuansuoe 5

ycyucieHne QYHKIMH OJHOM nepeMeHHOM




7 7 DYHKIIMY HECKOJIBKUX MEPEMEHHBIX 3
8 8-9 HeonpeneneHHsplil 1 onpeaeaeHHbI HHTETPaJIbl 3
9 10 KoMmmnekcHble uncia U IeHCTBUS C HUMHU 4
10 11 Judbdepennmranbapie ypaBHEHUS 4

5.4. JlabopaTopHbie padoThI
HE MIPEAYCMOTPEHBI

5.6. CamocTosiTe/IbHOE H3y4YeHHe Pa3/iesioB (TeM) THCHHIIINHBI

Ne paznena TeMbl, BHIHOCUMBIE HA CAMOCTOSITEJIbHOE U3YUYCHUE KomnnuectBo
(TembI) 4acoB
1 Onpenenurenn. CUCTEMbI JTUHEHHBIX YpaBHECHUN 2
2 Marpuiisl 2
3 JInHeitHoe BEKTOPHOE MPOCTPAHCTBO 2
4 DJIEMEHTHI aHAIMTUYECKON T€OMETPUH 2
5 BBenenue B MaTeMaTHUYECKUl aHAIN3 2

6. OGPA3OBATEJIBHBIE TEXHOJIOI'HA

Hugpopmayuonnvie mexnono2uu, ucnoiv3yemvie npu oCyujecmeienuy 0opaso8amenbHo20
OCHOBHBIE TEXHOJIOTUN O0YUEHUS:

— pabora ¢ uHpopMmanuel, B TOM YHCIe C UCII0JIb30BaHUEM pecypcoB ceTH MHTepHeT;

— MOJTrOTOBKA M pean3alusi MPOEKTOB (MYJIbTUMEIUMHBIX IMpe3eHTauuil u mp.) 1o
3apaHee 3a/1aHHON TeMe;

— HCCIIE/IOBAaHNE KOHKPETHOW TeMbl M O(QOpMIIEHHE pe3yJbTaTOB B BHJE JOKJIaga C
MpE3EHTALNEN;

— pabota ¢ TeKCTaMH y4eOHHUKA, JOMOTHUTEIbHON JTUTEPATypPOi;

— BBINOJIHEHUE UHAUBUYaTbHbIX 3aaHUH.

WNHudopmanoHHbIe TEXHOJIOTHH:

— cOop, XxpaHeHue, CUCTeMaTU3aIus, o0paboTKa U MpeJcTaBIeHUE yueOHON M HAyYHOM
uHpOpMaINH;

— 00paboTka pa3aM4HOrO poaa HH(oOpManMM ¢ TOPUMEHEHHEM COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

— CaMOCTOSTENIbHBIA TOUCK JIOMOJHHUTEIBHOIO Yy4eOHOrO M HAy4yHOro MaTepuana, ¢
UCIOJIb30BAaHUEM TOUCKOBBIX CHCTEM U CalTOB ceTU MHTEpHET, 3JIEKTPOHHBIX SHIMKIONEeIUN U
0a3 JaHHbIX;

— HCMOJb30BaHUE JJIEKTPOHHOW TOYTHI IMpenojaBaTeneil W oOydaromuxcs s
PacChUIKH, MEPENUCKU U 00CYKICHUS BO3HUKIINX YU€OHBIX TPOOIeM;

— WCHOJIb30BaHUE JCTaHITIOHHBIX 00pa3zoBaTeIbHBIX TEXHOJIOTHA (ipm
HE00XO0IUMMOCTH)

AKTHBHbIE W HMHTEPAKTHBHbIe 00pa3oBaTejlbHble TEXHOJOIMH, HCIOJb3yeMble B
ayIMTOPHBIX 3aHATUAX

Ne paznena Bun Hcnonb3yemMple akTUBHBIE M1 HHTEPAKTUBHBIE KonnuecTtso
(Tempr) 3aHATUSA o0Opa3oBaTeNibHbIE TEXHOJIOTUU 4acoB

(JI, 113,
C, JIP)

1-3 J Omnepesxarolas caMoCTosATeNbHas paboTa 3

CTYJCHTOB.

4 113 [TpobiemMHoe oOyueHmeE. 1

5 113 Juckyccusi. 1

6 113 Macrep-kiacc 1

7-8 JI Omnepesxarorasi CaMOCTOSITeJIbHasi paboTa 2




CTYJICHTOB.

9 13 [TpoGnemHoe 0Oy4eHue. 1
[TpakTudeckas moAroTOBKa 00yYaIONINXCS
No Bun Buapr pabot KonnuectBo
pasnena 3aHATHS 4acoB
(Tembr) (JIK, TIP,
JIP)

7. OIEHOYHBIE CPEICTBA JJIsA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH ¥ TIPOMEXYTOUYHOM ATTECTAIIUH

7.1. TunoBble 3aJaHUS JJIS TEKYIIEr0 KOHTPOJISI

IlepeyeHb THIIOBBIX KOHTPOJIbLHBIX BOIPOCOB /IUIsI YCTHOI'O ONPOca
1. JUHEMHAS AJITEBPA I AHAJIUTUYECKASI TEOMETPUS

1. Ompenenurtenu BTOPOrO U TPEThEro MOPSAKOB M UX CBoiicTBa. MUHOpBH H
anreOpanyecKue JOTONHEHMs. Pa3iiokeHune ompenaenuTens Mo 3JIeMEHTaM Kakoro-aubo psja.
[TonsTHE 00 OMpeAeauTeNsX n-ro MopsIKa.

2. Pemenue cucrem nuHelHbIX ypaBHeHu. ®opmynsl Kpamepa. Meton [Maycca.

3. Bexkropsl. CioxkeHHe M BbIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha yucio. JlnuHa
BEKTOpa. YToia Mexay BekTopamu. PaccrosiHue Mexay AByMs Toukamu. [Ipoekius BekTopa Ha
ock. Koopaunatel Bektopa. CkanspHoe Tipou3Be/ileHHE BEKTOPOB.

4. Marpuusl. Paur marpunsl. JlelictBua Hajg marpunamu. OOpatHas Matpuiia. MatpuuHas
3aIllUCh CUCTEMBbI IMHEHHBIX ypaBHEeHU U ee pemenue. Teopema Kponekepa-Kanemnu.

5. Cucrtembl KOOpJIMHAT Ha HPSIMOM, IJIOCKOCTH, B IpocTpaHcTBe. OCHOBHBIE 33Jaud Ha
METO KOOpAMHAT (PAacCTOSHUE MEXAYy JBYMsS TOUKAMH, JEJICHHE OTpe3Ka B JIaHHOM
OTHOIIICHUN).

6. Ilonsarue 00 ypaBHEHUM JMHHMU. YpaBHEHHME HOPAMOM € YIJIOBBIM KoO3(duumeHTom.
OOmiee ypaBHEHHE MpPsAMOM. YTroil MeXIy JByMS MpPSMBIMU; YCJIOBHUSI NHapalieIbHOCTUH U
NEPNEHIUKYJIAPHOCTH MpPSMBIX. YpaBHEHHE MpPSAMOM, MPOXOJAlled dYepe3 [BE TOYKH.
Ilepecedyenue nByX NpsIMBIX.

7. KaHoHMuYeckHe ypaBHEHHUS KpHUBBIX BTOPOrO IOpsJKA: OKPYKHOCTH, DIUIMIICA,
runepOoIbl, NapadoJIbl.

8. IlmockocTb.  YpaBHEHHME  IUIOCKOCTH, TMPOXOASINEH  4Yepe3  JaHHYH0  TOYKY
NEePIEeHIUKYIIPHO JaHHOMY BeKTopy. O0I1ee ypaBHEHHE TUIOCKOCTH, €r0 YaCTHBIE BUIBI.

II JUOPEPEHIIMAJILHOE NCUYUCJIEHUE ®YHKIMU OJHON HE3ABUCUMON
INEPEMEHHO!

9. Ilonstue wmHOXecTBa. Omeparuu HaJa MHOXecTBamMH (0OBeIUHEHUE, IepeceyeHue,
JIOTIOJTHEHHE U IEKapTOBO MTPOU3BEACHNUE).

10. ITocTostHHBIC U TIepeMeHHbIe BennuuHbl. Onpenenenue ¢pyHkiuu. O0IacTh ONpeaeIeHUs
¢ynkuuu; cnocoOwl ee 3ananus. I'paduueckoe n3odpakenue pyHkunu. OCHOBHBIE CBEICHHS U3
KJ1accupuKauu GyHKIHH.

11. Yucnosele II0CJIE0BATENBHOCTH, ux CXOAMMOCTD. [Ipenen YK CIOBOU
MIOCJIEIOBATEIbHOCTH. TeopeMa O CyHIECTBOBAaHMM IIpelesa MOHOTOHHOW OrPAaHMYEHHOH
M0CJIEe0BATENbHOCTH ((POPMYIUPOBKA).

12. Tlpenen ¢pynkunu. OcHOBHBIE TeopeMbl O mnpenaenax. [lepBeiif U BTOpoil 3amedaresabHbIe
npeznensl. HeompeneneHHble BbIpaKEHUsT M CIOCOObI MX packpbiTus (mpumepsl). CpaBHeHHE
OECKOHEYHO MaJsIbIX BEJIMYHH.



13. HenpepbIBHOCTh (YHKLIMHU B TOUKE U HA MHTepBaje. Touku pa3peiBa pyHkimu. CBoCTBa
(GyHKIMI, HEMTPEPhIBHBIX HAa 3aMKHYTHIX MHOKECTBAX.

14. 3agaun, npuBOAAIME K MOHATUIO Ipou3BogHOW. OmperneneHue NPOU3BOAHON; ee
FEOMETPUUECKUN U MEXaHUYECKUIN CMBICI.

15. TlpaBuna nmuddepenimpoBanus QyHKuud. [Ipou3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynakuumid. [TponsBoanas cinoxxuoi ¢hyakuun. [Ipon3BoaHas 06paTHOM GYHKITUN.

16. IIpou3BOAHBIEC BHICIIUX MOPSAKOB.

17. Hudbdepenuman ¢GyHKIMUA;, €ro reoMerpudeckuii cmbicia. CpoiicTBa muddepeHiuania.
[Tpumenenue nuddepennnana B mpuOIMIKEHHBIX BEIYUCICHHUSIX.

18. IIpuMeHeHHne MPOU3BOTHON K BEIYMCICHUIO MpeIeoB (MpaBuiio Jlomurans).

19. Teopembr Pomns, Jlarpamxka. IIpumeHeHue NMpOM3BOAHON K HCCIIEAOBAHHUIO (DYHKIHIA.
OxctpeMmyMmbl (GyHKUIMU. HaxoxaeHue HauMeHbIIEro M HauOoNbIIero 3HaueHuM (yHKIUU Ha
UHTEpBAJIE.

20. BpINyKI0CTh ¥ BOTHYTOCTh rpaduka (PyHKIIMH, TOYKH Mepernda. ACMMITOTHl KPHUBOM.
Cxema uccnenoBanust QyHKIIMH U TIOCTPOCHUS ee rpaduka.

21. IlpubnuxeHHOE pelIeHHe ypaBHEHUM: rpaduyeckoe OTAeNeHuEe KOpHEH METOJOM Mpoo;
METOJ XOpJI ¥ KacaTelabHbIX. MeToa urepanui.

. JUOOPEPEHIUMAJIIBHOE HCYUCJIEHME @®YHKIOUNW  HECKOJIBKUX
HE3ABUCHUMBIX IIEPEMEHHbBIX

22. Omnpenenenue (YHKIUUM HECKOJIBKMX HE3aBHCUMBIX IepeMeHHbIX. llpegen wu
HETPEPHIBHOCTH (PYHKIIUH HECKOJIBKUX MTEPEMEHHBIX.

23. YacTtHple TpPOU3BOAHBIE (PYHKIMHM HECKOJIbKHX HE3aBUCHUMBIX IEPEMEHHBIX, HX
FEOMETPUUECKUN CMBICH (7151 Ciiydasl IByX HE3aBUCHUMBIX IIEpeMEHHBIX ). HacTHbIE IPOU3BOHbBIE
BBICIIIUX MOPSAKOB.

24. Tlonuei muddepennman (yHKIUH HECKOJIBKUX HE3aBHCHMBIX IEPEMEHHBIX, €ro
MPUMEHEHUE B TPUOIMKEHHBIX BBIUMCICHHSIX.

25. DkcrpemyM (DYHKIIMA MHOTHX NEepeMEHHBIX. HaxoxaeHrne HanboNbIIuX U HAUMEHBIIUX
3HaYeHUH QPYHKINU..

26. CkanspHoe M BekTopHOe mojs. [Ipon3BoaHasi mo HampaBieHHIO ['pajueHT QyHKIHH.
CBolicTBa rpailieHTA.

IV. UHTET'PAJIBHOE UCUHUCJIEHUE

27. HeompeneneHHblit HHTErpall; ero cBoiicTa. Tabynia OCHOBHBIX UHTEIPAJIOB.

28. MuTterpupoBaHue 3aMEHOW MepeMeHHOW; 1Mo yacTsaM. MHTerpupoBaHue paliOHAIbHBIX
Ipobeii.

29. 3agauu, NpUBOASAIINE K MOHITUIO ONPENEIEHHOr0 uHTerpana. OnpeaeneHHbld HHTerpal
KaK Ipeaesl MHTerpanbHelXx cyMM. [lonarue 06 nnTerpupyeMoi GyHKIMH, GOPMYIUPOBKA TEO-
pembl cyiiecTBoBaHus. CBOMCTBA OMPEEIIEHHOTO HHTETpaia.

30. Cpsi3p MeXay ONpeAeieHHbIM U HeompeAeleHHbIM uHTerpaioM (¢opmyna HeroToHa-
Jlett6Hu1a). Berancnenue onpeneneHHbIX HHTETPAJIOB CITIOCOOOM MOJICTAHOBKHU U TIO YaCTSM.

31. T'eomeTpuueckue TNPUIOKEHUS OINPEAEICHHOIO MHTErpajga: BBIUMCICHHE ILIOIALCH
¢uryp; o0ObeMOB Ted TO IJIOLIAASIM CEYEHMH W TeJ BpAIleHMs; JUIMH AYTI KPUBBIX; IUIOIIAAEH
MOBEPXHOCTEN BpalllEHUsI.

32. HecobcTBeHHbIE HHTErpaibl C OECKOHEYHBIMM IMIpelelaMH WHTETPUPOBAHUS U OT
HEeorpaHMUYeHHBIX (PYHKIMNA. [IpumMepsl CXOASAMUXCS U PACXOIAIINXCS HHTETPAJIOB.

V. JUO®DPEPEHIIUAJIbHBIE YPABHEHUA

33. Ilonsarue o auddepenunansuom ypasHenuu. uddepennmanbaple ypaBHEHHUs EPBOTO
nopsiaka. [lonsarue o0 oOuiem u yacTHoM penieHnu. HaganbHble ycioBus.

34. ludpdepeHunanbHple ypaBHEHHUS C pa3AeisSIOIIMMUC TepeMeHHbIMH. OmHOpPO/HBIE
muddepeHnranbHble ypaBHeHud. JIuneiinosie nuddepeHiaibable ypaBHEHHUS.

35. TeopemMa 0 CyIIECTBOBAaHMM M E€AMHCTBEHHOCTH peIIeHUs JuddepeHInaIbHOro
ypaBHEHUS MEPBOTO Mopsiaka (0e3 10Ka3aTeabCTBA).



36. Jluneitnble onHOponHbIEe nU(p(depeHIralIbHbIe YPaBHEHUSI BTOPOTo mnopsaka. JInHenHo-
He3aBUCHMbIe pemeHust. CTpyKTypa oOLIero pemeHus.

37. Jluneiinple omHOpoaHble auddepeHInaNbHbIE ypaBHEHHS BTOPOTO TOpPSIKAa C
HOCTOSSHHBIMU KO3 duieHTamu.  XapakTepuctuueckoe ypaBHeHue. OOmiee peleHue
YpaBHEHUS.

38. OO6uree penieHre TMHEHHOTO HEOJHOPOAHOTO TU(GEpEeHINAIBHOIO YPpaBHEHUS BTOPOTO
nopsinka. Teopema HanokeHMs. MeTon BapualMM IPOU3BOJBHBIX IIOCTOSIHHBIX. YacTHble
peleHuss JUHEWHBIX AnddepeHIualbHbIX YPaBHEHUH BTOPOrO IOpPsIKA € HOCTOSHHBIMU

Kod(durmeHTaMu JUTSt MpaBbIX qacTeu B BUJIC GbyHKIUI: MHOT'OUJICH,;
Ae"; Acosnx + Bsin nx
VI. PA/IbI

39. UwucnoBsie psijibl; UX CXOJUMOCTh U PacXoIuMocTh. HeoOX0IMMbIe YCIIOBUS CXOJMMOCTH.
CBolicTBa CXOSIIMXCS PSIIOB.

40. Pspapl ¢ monoxxuTeabHbIMU WieHaMu. [IpU3Haku cX0AMMOCTH, OCHOBAHHbBIC HA CPAaBHEHUU
psanoB. [Ipusnak /lanam6epa. UHTerpanbupiii mpuszHak Ko,

41. 3nakouepenyromuecs psiabl. [Ipusznak Jlelioana. AGCONMIOTHAS U YCIIOBHAS CXOAMMOCTD.

42. Crenennsie psabl. Teopema Abens. IHTepBan CXOIUMOCTH.

43. Panel Teitnmopa u Maxknopena. bunomuaneHblii psn. PasnoxkeHue B CTENEHHON psif
AJIEMEHTAPHBIX (PYHKIIHA.

44. TlpunoxkeHWe CTENEHHBIX PAIOB K MPUOMIDKEHHBIM BBIYUCICHUSAM, BBIUHUCICHUE
OTpeieIeHHBIX UHTETPAJIOB, pelieHrne AuQdepeHInaIbHbIX YPaBHEHHH.

7.2 TunoBbie MaTepPHAJIbI 1JIsI HTOTOBOM aTTECTAI[MH 110 JUCHUILIHHE
TunoBble BONPOCHI s IK3aMeHa

1. Ompenenurtenn BTOPOrO U TPETbEro IMOPSAKOB M UX CBoWcTBa. MUHOpBH U
anredpandeckue JIOMOJMHEHUs. Pa3nokeHue ompenenuTens Mo 3JeMEeHTaM KaKoro-iuodo
psna. [TonsTue o0 onpenenuTensx n-ro nopsaka.

2. Pemenue cucreM nuHelHbIX ypaBHeHU. @opmynsl Kpamepa. Meton [Maycca.

3. Bexkropsl. CioxeHHEe W BBIYMTAHHE BEKTOPOB. Y MHOKEHME BEKTOpa Ha uucio. [lnnHa
BEKTOpa. YTOl MeEXAy Bekropamu. PaccrosHue Mexay IaByMs Toukamu. lIpoekius
BeKTOpa Ha ocb. Koopaunarte! Bektopa. CkansipHOe TpON3BEIEHUE BEKTOPOB.

4. Marpuusl. Panr marpunsl. JlelictBusa Hag matpunamu. O6patHas mMaTpuua. MartpudHast
3alKch CUCTEMBI IMHEWHBIX ypaBHEHUN U ee pemenue. Teopema Kponekepa-Kanemn.

5. Cucrtembl KOOpJIMHAT Ha NPSIMOM, IUIOCKOCTH, B mpocTpaHcTBe. OCHOBHbBIE 33aJaud Ha
METO/i KOOpAMHAT (pacCTOSHUE MEXIy JABYMsS TOUKAMH, JEJIEHHE OTpe3Ka B JaHHOM
OTHOIIICHUN).

6. Ilonsarue 00 ypaBHEHMM JIHMHMU. YpPaBHEHUE MNPSAMON C YIJIOBBIM KO3 (HHUIMEHTOM.
Ob61iee ypaBHeHHE MPSIMON. YTOJI MEXKIY ABYMsI MPSIMBIMU; YCIOBHS MapajljIeIbHOCTH U
NEPINEHIUKYIPHOCTH MPSAMBIX. YpaBHEHUE NPSIMOM, NPOXOSAIIEH Yepe3 JIBE TOUYKH.
Ilepecedyenue nByxX NpsIMBIX.

7. KaHOoHMuYecKkHME ypaBHEHHMS KpHUBBIX BTOPOrO THOpsJKa: OKPY)KHOCTH, JJUIUIICA,
rUnepOoIbl, MapadoIbl.

8. IlmockocTb.  YpaBHEHME  IUIOCKOCTH, MpOXOJALIEH  Yepe3  JaHHYK  TOUYKY
NEPIEeHIUKYIIPHO JaHHOMY BeKTopy. O0I1ee ypaBHEHHE TNIOCKOCTH, €r0 YaCTHBIE BUIBI.

9. Tonstue wmHOXxecTBa. Omnepauuu HajJ MHOXECTBaMHU (OObEAMHEHHUE, IEepeceyeHue,
JIOTIOTHEHUE U JIEKapTOBO MPOU3BEACHNUE).

10. ITocTtosiHHBIE M TIepeMeHHble BennuuHbl. Onpenenenue GyHkuu. O6nacTb onpeaeneHus
byHKuMM; crnocoObl ee 3amanms. ['paduueckoe m3obpaxkenue QyHkiuu. OCHOBHBIC
CBEJICHUS U3 KJIacCU(pHUKAIUU QYHKIHH.
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11.

12.

13.
14.
15.

16.
. Muddepennman ¢yHknum; ero reomerpudeckuid cmbicia. CoiicTBa auddepeHnuana.

17

18.

19.

20.

21.

22.

23

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

Yucnosele MOCJIEIOBATEILHOCTH, 150, CXOIUMOCTb. [Ipenen YUCIIOBOM
MOCJIEA0BATEILHOCTH. TeopeMa O CyIIeCTBOBAHUH MPeAeia MOHOTOHHOW OTPaHUYEHHON
MOCJIE0BATENBHOCTHU ((POPMYINPOBKA).

[Ipenen ¢pyukmuu. OcHOBHBIE TeopeMbl 0 mpenenax. [lepBolii 1 BTOpOii 3aMedaTesIbHbIC
npeaensl. HeompeneneHHble BBIPpAXXEHUS W CHOCOOBI HMX PACKPBITUSA (TPUMEPHI).
CpaBHeHue 0€CKOHEYHO MaJbIX BETUYHH.

HenpeprsiBHOCTH QYHKIIMHU B TOUKE U Ha nHTepBaie. Touku pa3psiBa pyHkuuu. CBOKWCTBA
GbyHKIIM, HEMTPEephIBHBIX HA 3aMKHYTHIX MHOKECTBaX.

3ajaun, NPUBOJAIIME K TOHATUIO TMPOM3BOJHON. OrpenesneHne MPOU3BOIHOM; ee
F€OMETPUUYECKHI 1 MEXAaHUYECKUI CMBICIL.

[TpaBuna auddepennupoBanust QyHknmii. [Ipon3BOIHBIE OCHOBHBIX JJIEMEHTAPHBIX
¢bynakuumid. [TponsBoanas cinoxxuoi hyakuun. [Ipon3BoaHas 06paTHOM GYHKITUN.
[Ipou3BOHBIE BHICHIUX MTOPSIKOB.

[Tpumenenue nuddepennnana B mpuOIMIKEHHBIX BEIYUCICHHUSIX.

[TpuMeHeHre NPOU3BOJHOM K BBIYMCICHUIO IIpeenoB (mpaBuio Jlonurans).

Teopembl Pomns, Jlarpanka. IlpuMeHneHune mpou3BOAHON K MCCIEAOBAaHUIO (DYHKIUH.
OkcrpeMyMmbl  GyHKuMU. HaxoxaeHue HaMMEHbIIETO U HauOOJbILEro 3HaueHHi
(GyHKIIMM Ha UHTEpBAJIE.

BeinykinocTs U BOrHYTOCTb Ipaduka (yHKLUUHM, TOYKH Neperuda. ACUMOTOTBHI KPUBOIL.
Cxema uccnenoBanust QyHKIIMH U TIOCTPOCHUS ee rpaduka.

[TpubnnxeHHoe peleHne ypaBHEHUM: rpaduyeckoe oTAeeHne KOpHEH METOI0M Ipoo;
METOJ1 XOpJI ¥ KacaTelbHbIX. MeToa urepanui.

Onpenenenue (GYHKIMUM HECKOJNBKMX HE3aBUCUMBIX IepeMeHHbIX. Ilpenen wu
HETPEPHIBHOCTH (PYHKIIUH HECKOJIBKUX MTEPEMEHHBIX.

. HacTHbIe IIPOU3BOJHLBIC (1)YHKI_[I/II/I HCCKOJIBKMX HC3aBUCHUMbLIX IICPEMCHHBLIX, HX

FEOMETPUUECKUN CMbICHT (A1 cllydas ABYX HE3aBUCHUMBIX IE€pEeMEHHbIX). YacTHble
IIPOM3BOJHBIE BBICIIUX MOPSIIKOB.

[Tonuelit  auddepeHnran (yHKIUUM HECKOJIbKUX HE3aBHCUMBIX IE€PEMEHHBIX; €ro
IPUMEHEHHE B PUOIVKEHHBIX BHIYHCICHUSX.

OkcTpeMyM (DYHKUIHMH MHOTHX IepeMeHHbIX. Haxoxnenne HanOobIIuX U HaMMEHbIINX
3HaYeHUN QYHKIUH..

CkangpHoe u BekTopHOe mouid. IlpomsBoanast mo HampasieHuto ['pagueHT QyHKIUU.
CBolicTBa rpaJiMeHTA.

Heomnpenenennslit uHTErpai; ero cBoicTea. Tabiuia OCHOBHBIX HHTETPAJIOB.
HHuTerpupoBaHue 3aMeHO MepeMEHHOW; Mo 4acTaM. VIHTerpupoBaHMe palMOHaIbHBIX
Ipo0eit.

3ana4yy, IpUBOJAIINE K NOHITHIO ONPEAEICHHOTO HHTerpana. OnpeneacHHbld HHTErpal
KaKk TMpefen HMHTEerpaJbHbIX CcyMM. lloHdarue o0 wuHTEerpupyemoi (QyHKIUH,
(dopMynHupoBKa TeOpeMbl CyllecTBOBaHUs. CBOWMCTBA ONPEeIEHHOI0 HHTErpaa.

CBsi3b MEX]ly OIpECIICHHBIM W HEOompeneleHHbIM uHTerpaioMm (dhopmyna HeroToHa-
JleiiOHua). Berunciaenne omnpenenaeHHbIX WHTETPajoB CIOCOOOM TOJCTAaHOBKU U IO
YacTsIM.

['eomeTpryeckne NPUIIOKEHUS ONPEIECIIEHHOTO MHTErpaja: BbIUMCICHHME ILIOMAAEH
¢buryp; o0BbEMOB Tel TO IUIOMIA/IAM CEYEHUH U Tel BpalllEeHUs; UIMH IyT KPUBBIX;
IIonIaiel NOBEPXHOCTEN BPALLIEHUS.

HecoOcTBeHHble uHTErpajibl ¢ OECKOHEYHBIMHM Ipe/iesiaMH WHTEIPUPOBAHUS M OT
HEOrpaHUUYEHHBIX (PYHKIMNA. [IpumMepsl CXOASAMUXCS U PACXOIAIINXCS HHTETPAJIOB.
[Tonsitne o muddepennmans oM ypaBHeHUHU. [{uddepenmanpapie ypaBHEHHS TTEPBOTO
nopsiaka. [Toustue 06 oOieM u yacTHOM perieHnH. HauanbHble ycaoBus.
JuddepenunanpHple ypaBHEHUS C pasfeNgiolIUMUCA IepeMeHHbIMU. OIHOpOIHBIE
muddepeHimanbHble ypaBHeHus. JInnelinsle nuddepeHnnanbable ypaBHEHHUS.
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35.

36.

37.

38.

39.

40.

41

44.

Teopema 0 CyIIECTBOBaHMM M €IWHCTBEHHOCTH pemeHus auddepeHuantbsHoro
ypaBHEHUS MEPBOTO Mopsiaka (0e3 10Ka3aTeabCTBa).

Jlunetinbie omHOpOoaHBIE nuddepeHnaIbHbIE YPaBHEHHUST BTOPOTro mopsiaka. JIMHeHo-
He3aBHCcHUMBIe perieHusa. CTpyKTypa 001ero peuneHusl.

Jlunelinple omHOpOoAHBIE auddepeHnnanbHble  ypaBHEHUST BTOPOTO TOPSIKAa C
MOCTOSIHHBIMU KO3 duiimenTamu. XapakTtepucTuyeckoe ypaBHeHue. OOlee peuieHue
YpaBHEHHS.

Ob1ee peuieHre TUHEHHOTO HEOJAHOPOAHOTO AUPPEpEeHINaTLHOTO0 YPaBHEHUS BTOPOTO
nopsaka. Teopema HasloxeHUs. MeTos Bapualuy IPOU3BOJIbHBIX OCTOSIHHBIX. HacTHbBIE
pelieHus TMHEHHbIX TuddepeHInaIbHbIX YPaBHEHUM BTOPOTO MOPSAIKA C MOCTOSIHHBIMU
koopduuueHTaMu UL OpaBbIX yacTed B BuAe  (QYHKUMHA:  MHOTOUIEH;

Ae"; Acos nx + Bsin nx

YucnoBsle paabl; UX CXOAUMOCTb U pacxoauMocTb. Heo0xoaumble yciIoBUs CXOAUMOCTH.
CBolicTBa CXOASIINXCS PAIOB.

Psanel ¢ mosnoxxurenbHbIMU WwieHaMu. [Ipu3HaKky cXOAMMOCTH, OCHOBAHHbIE HA CPaBHEHUU
psnoB. [Ipusnak Jlanam6epa. UnTerpansubiii mpusHak Komm.

. 3Hakouepenyrommuecs psaabl. [Ipusnak JleitOnuma. AGCOTIOTHAS U YCIOBHAS CXOJUMOCTb.
42.
43.

Crenennsie psiasl. Teopema Abensi. TuTepBan cXoaguMOoCTH.

Psaael Teiimopa u Maknopena. bunoMuanbHbiii psan. PaziokeHue B CTENEHHOM psn
AIIEMEHTAPHBIX (QYHKINH.

[IpunokeHue CTENEHHBIX PAJOB K MPUOIMKEHHBIM BBIYUCICHUSIM, BBIYHCICHUE
OTpPEIETICHHBIX HHTETPAJIOB, pelieHrne TudPepeHInaIbHBIX YPaBHEHUM.

Tunosbie NpakTHYeCKUE 3aaHUA I JK3aMeHa
8 -2 3 -2 7 2

3angauya 1. Jlaner MmaTpuniei A= -3 5 1 |[C=| 1 9 -7

10 1 -1 -7 =2 1

1)Boruncnuts Matpuny A + 2C - 17C"; 2) Bemonnsiercst in paBeHCTBO AC=CA?

3) BoruncnuTe onpeaenuTenu |Aj,

C

2

Aq U IIPOBEPUTH PABEHCTBO |AC| = |CA] = |C ||A|
5 =7 1 3
31 -2 =2

4) HpI/IBeCTI/I K JUaroHaJilbHOMY BUAY U BBIYUCIIUTH OIIPEACIIUTECIIb

-4 3 2 2
1 -2 1 =2

5) Pemnth cucteMbl ypaBHEHUH :
a)io popmynam Kpamepa u MaTpU4HBIM METOAOM

X +x,—=2x;+x,=0

X, +3x,-3x, =7 —2x, + X, +2x, =3 , .
- — + ——
2x — X +2x,= 10 X, +X,—x3=3 0)meronom ['aycca :1 U 10
FX, X — X, =
x,—2x,=13 2%, +x, —2x, =3 XpF X TX =Xy

2x,—x,+3x;—x, =4

3angaua 2.1)[Toctpouts Touku U BeKTOpHIL: a) A(-1, 0), B(-7, -7), AB ; 0)C(3.- 3, 9),

D(-7, -1, 1), CD ; 2)]]aHbI BEKTOPBI: C_l(l, 6), b(—5,—1). Berauciuth 1 U300pa3uTh B CUCTEME
KOOPJIMHAT CJICIYIOIINE TMHEHHbIC KOMOWHAIIMY 3TUX BEKTOPOB

2-a+b, a—b,

+ —
ath .3) Haittu nuneiinyo koMOuHaImo BeKTopoB: a =(—3,6,4,10),

b=(1,1,-1,-1),c=(3,1,-1,3) c koaddunmenramu a= -1, f=-5, y = 7; 4) Byayt 11 BeKTOpbI
JIMHEHO 3aBUCUMBI WJIW JTUHEWHO HE3aBUCUMBI B CIIEIYIOIIHNX TPEX CIydasiX:
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a)a=(-19).b=(2,-2):6) a=(-2,-3,-7),b=(1, —1,-1);
B)a=(0,2,—1),b=(-5,1,0),c=(3,-9.4).
3amauya 3. /laHbl Tpu BEKTOpA: Zz:(—1,—1,2),1_9:(1,—7,—3),5=(4,—2,—6). Jlokazatp, 4To

cHcTeMa {a ,b,c } o0Opasyet 6asuc B R3. HaliTu pasnoxenue Bektopa d= (4,— 10, 5) o
TOMY Oazucy.

3anaua 4.1)/laHbl BEKTOPHI Zz(—l, -2, 1),[;( 1,—2,0). Haiitn ‘5 ,Z (5 ,l;) ,npy, 2- a- 5

2)a) IIpu KakoM 3HaYCHUU X BEKTOP a= (=14, x) oproronasien Bektopy b =(6,—1,0).

0) [Ipu xaxux 3HaueHusX X, Y Bekropsl a =(—1,4,5) u b=(x, y,—1) mapamienbus?

3) BeruncnuTh Mi0maas ¥ BEICOTY TpeyroiabHuka ¢ Bepmnamu A(1,-3,1), B(-9, 0,2), C(7,10,-2).
4) BepinHbl TpeyrojapHON UpamMuabl Haxoaarcs B Toukax A(-3, -3, 4), B(0, 3, 4),

C(1,0,- 4), D(-1,-1, 0). Beruricnuts: a) 00bEM nupamMuIbL; 0) BEICOTY, OMYIICHHYIO U3 BEPIIUHBI
A; 5) Bersacauts, nexar au Touku D(-3,17, 2) u E(1, 2, 6) B miockoctu ABC, e A(-4,-1, 0),
B(0,-1,-3), C(0, 3,- 4).

Kpurepun onieHKkn nNpoMesKyTO4HOM aTTecTaluM (IK3aMeHa)

Ornenka XapaKkTepuCTHKHN 0TBETa 00y4alomerocst

OT1In4YHO - CTYJICHT TJTyOOKO M BCECTOPOHHE YCBOWII IPOTPAMMHBIA MaTEPHAT;

- YBEPEHHO, JIOTUYHO, MTOCJICI0BATEIFHO U TPAMOTHO €r0 M3JIaraer;

- OmMpasCh Ha 3HAHWUS OCHOBHOH W JIOINOJIHUTEIBHON JHTEpaTypHI,
TECHO MPHBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJOXKECHUS C TIPAKTUUYCCKOM
eI TELHOCTEIO;

- yMeJIO OOOCHOBBIBACT M APTYMEHTHPYET BBIJIBUTAEMbIC UM UJICH,

- JieJaeT BEIBOIBI U 0000IIEHH;

- CBOOOJIHO BJIaJIEE€T CUCTEMON MOHATHH 110 JUCHUIIINHE;

-MIPaBUJILHO PEIINJI CUTYAIIMOHHYIO 3a/1a4y.

Xopo1io - CTYIEHT TBEPJIO YCBOWJ MPOrpPAMMHBIM MaTepuall, TPAMOTHO U IO
CYILIECTBY M3JIaraeT ero, ONMUpasCh Ha 3HAHUSI OCHOBHOM JIUTEPATYPHI;

- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TPAKTUYECKON JESATEIHHOCTHIO;

- ApryMEHTHUPYET Hay4YHbIE MOJ0KECHHUS;

- JeJaeT BHIBOJBI U 0000IICHHS,

- BIIaJIc€T CUCTEMOM MOHATHH 10 TUCIUILINHE;

-TIPABWJILHO PEIINII CUTYAIITMOHHYIO 3a7a4y.

Y 10BIETBOPUTENBHO - CTYIEHT YCBOWJI TOJBKO OCHOBHOH IpPOTrpaMMHBI MaTepual, IO
CYLIECTBY H3JIaraeT €ro, ONUpaschb Ha 3HAHUS TOJIBKO OCHOBHOM
JTUTEPATYypPHI,

- JTIOTyCKAaeT HECYIIECTBEHHBIC OMIMOKH M HETOUYHOCTH;

- UCIIBITBIBAET 3aTPYIHEHUS B IPAKTUUECKOM ITPUMEHEHUN 3HAHUI;
- c11abo apryMEeHTHPYET HayJHBIE TIOJIOKECHHS;

- 3aTpyaHsAeTCs B (OPMYIUPOBAHUH BHIBOJOB U 00OOIICHMIA;

- JaCTUYHO BlaJlee€T CUCTEMOI MOHSITHH 110 TUCITUITIINHE;

- C 3aTPYAHEHUSIMU PENINII CUTYAlMOHHYIO 3a7ay4y.

Hey,HOBJ'IeTBOpI/ITeJ'II)HO - CTYACHT HE YCBOUII 3HAYUTEILHON YacTu IMporpaMMHOIO MaTC€pHralia,
- JIOMyCKaeT CYIIECTBEHHbIE OIMUOKA U  HETOYHOCTH TpHU
PacCMOTPEHHH MPOOIIEeM;

- HCTIBITHIBAET TPYIAHOCTH B MPAKTUYECKOM TPUMEHEHUH 3HAHUN;

- HE MOXKET apryMEHTHUPOBATh HAYYHEIEC ITOJI0XKEHN,
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- He GOpMYJIMPYET BHIBOJIOB U 00OOIICHHUIA;
- HE pellllJl CUTYallMOHHYIO 3a7a4y

8. YYHEBHO-METOAJUYECKOE WU HWH®OPMAINIUWOHHOE OBECIHEYEHUE
JUCHHUIIJINHBI
8.1. OcHoBHas uTeEpaTypa

1. bapaymkun, B. B. Marematuka. DaeMeHTHI BbICIIEH MaTEeMaTUKH : y4€OHUK : B 2 TOMax.
Tom 1 / B.B. bapaymkun, A.A. IlpokodseB. — Mocksa : KYPC : UTHOPA-M, 2024. — 304 c.
— (Cpennee mnpodeccuonanpbHoe obOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr :
anekTpoHHbid. - URL: https://znanium.ru/catalog/product/2135282 .

2. bapnymkun, B. B. Maremaruka. 37eMeHThI BBICIIEH MaTeMaTHKH : y4eOHUK : B 2 TOMax.
Towm 2 / B. B. bapnymkun, A. A. TIpokopseB. — Mocksa : KYPC : UIHOPA-M, 2024. — 368 c.
— (Cpennee mnpodeccuonanpHoe obOpazoBanue). - ISBN 978-5-906923-34-9. - Tekct :
anekTpoHnbid. - URL: https://znanium.ru/catalog/product/2145214

8.2. lonosiHuTe/ILHAS JIUTEpPaTypa:

l. Bricmas maremaruka : y4eOHUK W TPAKTHUKYM JISi CPEAHEro MpOQecCHOHATBHOTO
obOpazoBanusi/ M. b. XpunyHoBa [u ap.]; mox obmeit pegakuueit M. b. XpumyHoBoi,
. U. lpranok. — Mocksa : U3marensctBo Opaiit, 2024. — 472 ¢. — (IlpodeccronanpHoe
obOpazoBanue). — ISBN 978-5-534-01497-6. — Texkct : snekTpoHHbIH // OOpa3oBaTenbHas
iatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/538382

2. Marematuka. Ilpaktukym : yueOHOe mocoOue g cpeaHero mnpodecCHOHaIbLHOTO
obpazoBanusi/ O. B. TarapuukoB [u ap.]; mom obOmeir penmakumerr O. B. TatapaukoBa. —
Mocksa : UsparensctBo IOpaiir, 2024. — 285 ¢. — (IIpodeccuonansuoe obOpa3oBaHuE). —
ISBN 978-5-534-03146-1. — Tekcr : anekrponnsiid // OOpazoBarenbHas miardopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/537193

Cesepo-KaBkascimil COUMANBHBIA MHCTHTYT

BMB/MOTEYHO-MHOOPMALIMOHHBIA
LLEEHTP

2024-2025 yyebHbi ron,

Ilepunoanueckue u3nanus:

— Ilpuxnagnas uHPOpMaTHKa : Hay4YHO-UH(OpManMOHHBIA >xypHan / W3naTenbcTBO
yauBepcuteT «Cuneprusi». — 2006. — Mocksa, 2006-2025. — ISSN 1993-8314. - Tekcr :
anekTpoHHsli. - URL: http://www.iprbookshop.ru/11770.html

— IT Expert : xypnan «9Qxcnpecc Dnektponuka» / U3znatensctBo UT Menua. - 1993. -
Cankr-IlerepOypr, 2009-2022. - Teker JJIEKTPOHHBIN. URL:
https://www.iprbookshop.ru/38869.html

8.3. IIporpamMmHoe obecnieyeHne
Microsoft Windows, Microsoft Office nau Snnexc 360

84. Bba3bl 1aHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE U MIOUCKOBbIE CUCTEMbI,

HNHuTepHer-pecypcesl

ba3zvl 0annvix (npogheccuonanvrvle bazvl 0anHvIx)

—basa ganneix IT crnenmanucra — http://info-comp.ru/

—baza gannpix «CTpaTernueckoe ynpasieHHE U INIaHUpOBaHue» — http://www.stplan.ru

—ba3a nanHbIX o Ou3Hec-IaHupoBanuio — https://biznesplan-primer.ru/

—ba3a maHHBIX IO JEIONMPOU3BOJCTBY U JTOKYMEHTO0OOpoTy — https://clubtk.ru/osnovy-
deloproizvodstva-i-dokumentooborota-dlya-novichkov

—baza JTAHHBIX MIPOTPaMMHOTO obecrieueHus Oracle —
https://www.oracle.com/ru/index.html
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Hugpopmayuonno-cnpasounvie cucmemvl

—CnpaBouno-npaBoBas cuctema «Koncynerantlmrocy —http://www.consultant.ru/

Ilouckosvie cucmembl

—Slanekc - https://www.yandex.ru/

—Rambler - https://www.rambler.ru/

—Google - https://www.google.ru/

— Onekmponnsie 06pazoeamenvhvle pecypcvl

—udposoit oOpazoBarenbHblil pecypc IPR SMART —https://www.iprbookshop.ru/

—O0pazoBarenbHas maTdopma FOpaiit—https://urait.ru/

—DIIeKTPOHHO-O0MOMMOTEeUHast cuctemMa Znanium —https://znanium.com/

—DNeKTpOHHAas OubIroTEeYHAS cucrTema «CKCH" -
https://www.sksi.ru/Environment/EbsSksi

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

9.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Jnis  peanuzanyy  AUCHHUIUIMHBI HEOOXOIMMO CIENYIOIIee MaTepHallbHO-TEXHUYECKOE
obecrieueHue:

— IS IPOBEJICHUS JICKIIUH, YPOKOB — ayJIUTOPHs, 000pyIOBaHHAs y4eOHOW MeOebio n
cpeacTBaMu o0ydeHus: nmpoekTopom, [1K, sxpanom, 10ckoii;

— Il TPOBEACHHUA BCEX BHAOB J1a0OpaTOPHBIX M  MPAKTUYECKUX  3aHSITHH,
TUCIHUIUIMHAPHON, MEXAUCUMUIUIMHAPHOM Y MOIYIBHOM MOATOTOBKM —  ayAUTOpHS,
obOopynoBaHHasi y4eOHOW MeOenbi0o M cpeacTBamMu oO0ydeHus: mpoektopom, [IK, sxpanom,
JIOCKOI;

— JUIA IPOBEICHUS MPOMEKYTOYHON aTTECTalluu — ayJIUTOpHs, 000pyAOBaHHAsS Y4eOHOI
MeOEeIBIO U CPe/ICTBAMU 00ydeHus: mpoekTopoM, [1K, sxkpanom, 10CKoH;

— ISl CAMOCTOSITENTbHOM paboThI — MOMEIlIEHHE, OCHAIIICHHOE KOMIBIOTEPHON TEXHUKOMU ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHEeT» U obecrneueHueM J0CTymna B JIEKTPOHHYIO
uH(popManmoHHO-00pa3oBaTeNbHYI0 cpeny MucTutyra.

10. OCOBEHHOCTH OCBOEHUA JUCIIUIIVIMHBI JIMITAMMA C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMHU 310POBbAA

OOyyaromMcst € OTpaHMYEHHBIMA BO3MOXKHOCTSIMH ~ 3/I0POBbSI  MIPEIOCTABISIOTCS
CIICIIAJIbHBIC y‘-Ie6HI/IKI/I, y‘I€6HLI€ nocoouss u ANAAKTHYCCKHUEC MaTCpHralibl, CICHHUAJIBHBIC
TEXHUUYECKHUE CPEeICTBa OOYYEHHs KOJUJIEKTUBHOTO U WHAMBHAYAIBHOTO MOJIb30BAHUS, YCIYTH
accucTeHTa (ThIOTOpa), OKa3bIBAIOIIETO 00YUYAIOIIUMCS HEOOXOAUMYIO TEXHUYECKYIO TIOMOIIIb, a
TaKk)Ke YCIYTU CypJOTNEepeBOAYUKOB U TU]IOCYpaONepeBOAUMKOB. Opranusamus o0ecreurnBaeT
MEYaTHBIMHU W/WJIM AJIEKTPOHHBIMU 00pa30BaTeIbHBIMU peCypcaMH B opMax aJanTHPOBAHHBIX
K OTPaHUYEHUSM UX 3/I0POBBS.

OcBoenue JUCHUITIINHBI O6y‘-IaIOHII/IMI/IC$[ C OrpaHNM4YCHHBIMH BO3MOKHOCTSAMU 300POBbBA U
WHBaJIUJIaMUd MOXET OBbIThb OPTaHM30BaHO COBMECTHO C JAPYTUMHU OOYUYaIOIIMMHUCS, a TaKXKe B
OTIENBHBIX I'PYIIIaX.

OcBoeHHEe TUCIHUIUIMHBI 00YYaIOIIUMUCS C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 37J0OPOBBS H
WHBAJIMJIAMH OCYIIECTBIIIETCS C YYETOM OCOOCHHOCTEH ICHXO(H3UYECKOTO Pa3BUTHA,
WHAWBUIYAIbHBIX BOBMOKHOCTEH M COCTOSIHUS 3/I0POBBSI.

B memsx AOCTYMHOCTH TONy4eHHsS CpeaHero mnpodeccHoHAIBHOT0 00pa3oBaHUs IO
o0pa3oBaTenbHON MporpaMMe JMIAMHU C OTPAHMYEHHBIMA BO3MOXKHOCTSMH 37I0OPOBBS TIPU
OCBOCHHNU NUCIIUIIIINHBI oOecrieunBaercs:

1) i U1 ¢ OTpaHUYEHHBIMH BO3MOXHOCTSIMHU 3[TOPOBBSI TIO 3PEHUIO:

— IPUCYTCTBHE THIOTOPA, OKA3bIBAIOLIUI CTYAEHTY HEOOXOJUMYIO TEXHUYECKYIO ITOMOIIb
C y4eTOM WHAMBUAYAIbHBIX OCOOCHHOCTEH (MOMOTaeT 3aHATH pabouee MECTO, MepeIBUraThCs,
IPOYUTATh U OPOPMUTH 3a/laHUE, B TOM YHCIIE, 3aMChIBas O]l AUKTOBKY),
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— MUChbMEHHBIE 3aJ]aHMsI, & TAK)KE HHCTPYKIIMH O TOPSAKE WX BBITOTHEHHS 0(OPMIISIOTCS
YBEIMYCHHBIM IIPHQPTOM,

— CcrieUalibHbIe YYeOHUKH, yu4eOHbIe MOCOOUs M TUAAKTUYECKHE MaTepHalibl (MMEIOIIHe
KPYIHBIA PUGT WK ayIu0odansl),

— MHAMBUIyaJIbHOE paBHOMEpHOE ocBelleHre He meHee 300 mrokc,

—npu  HEOOXOAMMOCTH CTYIEHTY JUIsl BBIMOJIHEHUS 3alaHusl TPEIOCTaBISAETCS
YBEJIMUHBAIOIIEE YCTPOKCTBO;

2) A7 U1 ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBS IO CITYXY:

— MPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIMN CTYIEHTY HEOOXOIUMYI0 TEXHHUYECKYIO
MOMOIIlb C YYETOM WHIMBHIYaJIbHBIX OCOOCHHOCTEH (IIOMOTaeT 3aHsATh pabouee MecTo,
nepeABUraThCs, IPOYNTATh U OOPMHUTH 3aJaHHE, B TOM YHCIIE, 3alIMChIBAs TI0]] TUKTOBKY),

—o0ecrieunBaeTCsl  HajJWuue  3BYKOYCWJIMBAWOIICH  ammapaTypbl  KOJUIGKTHBHOTO
MOJIb30BAHUSA, TPH HEOOXOJUMOCTH OOydaromeMycs MpeJOCTaBIACTCS 3BYKOYCHIMBAIOIIAS
anmaparypa HHIUBUAYaIbHOTO MOJb30BAHUS;

—o0ecrieunBaeTCsl  HAMISKAIIMMU  3BYKOBBIMH ~ CPEACTBAMH  BOCIPOM3BEICHUS
nHpopMmanuu;

3) ISt I C OTpaHMYEHHBIME BO3MOXKHOCTSIMHU 3JIOPOBbS, UMEIOIINX HAPYIICHUS! OTIOPHO-
JIBUTATEIILHOTO arrapara:

— MMUCbMEHHBIE 3aJaHMs BBIMOJHSAIOTCS Ha KOMITBIOTEPE CO CICIUATU3UPOBAHHBIM
POTPaMMHBIM 00ECTICYCHHEM WIIM HaTMKTOBBIBAIOTCS THIOTOPY;

— T10 JKeJIaHUIO CTY/ICHTA 3a/IaHMs MOTYT BBITIOJHATHCS B YCTHOH (hopme.
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