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1. HEJIN U 3AJAYU OCBOEHUSA JUCIIUAITJIMHBbI

[enstMu OCBOCHHMSI TUCIUTUTMHBI «DJIEMEHTHI BBICIIICH MaTeMAaTUKI SBIISIOTCS:

- obecrnieunTh MaTeMaTHYeCKyl0 0a3zy, HEOOXOAMMYIO MJsi YCIELUIHOTO YCBOCHUS
CTYJICHTaMH JIPYTUX TUCIHILTNH, IS pelieHus MpodeccuoHalbHbIX 3a/1a4,

- ¢opMupoBaTh yMEHHS U HaBbIKM, HEOOXOIMMBbIE IJi1 MPAKTUYECKOTO MPUMEHEHUs
MaTeMaTUYeCKUX HUJed W METOJOB Il aHajiu3a U MOJCIMPOBAHUS CIIOXKHBIX CHCTEM,
MIPOLIECCOB, SIBJICHUH, /IS MMOMCKA ONTUMAIBHBIX PEIICHUI U BHIOOpA HAMIYYIIUX CIIOCOOOB HUX
peann3anuy.

3ajayamMy UCUUIUIMHBL  «DJEMEHTHl BBICIIEH MaTEeMaTHKW» SIBISIOTCA: COCTOUT B
3HAKOMCTBE CTYZICHTOB C OCHOBHBIMU MOJIOKEHUSIMU U KAHOHAMH MaTeMaTHYECKOI0 MBIIIICHHUS,
BO3MOXXHOCTSIMU MAaT€MaTHYEeCKHMX METOJOB HCCIIEOBaHUS, METOJaMU MaTeMaTU4YECKOTro
MOJICTTMPOBAHUS, PA3BUTHH OOIIEH MAaTeMaTHIECKOM IPaMOTHOCTH OYAYIIETO CIICIHATUCTA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Hucnurnmuna «2neMmenTsl Bbiciielt Marematukn» (EH.01) oTHOocuTCS K 00s3aTenbHOM
YaCTH MAaTEMAaTHYECKOTO M OOIIEr0 €CTECTBEHHOHAYYHOTO ILMKJIAa M BXOAUT B 00s3aTEIIbHYIO
YacTh OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl U HAXOAUTCS B JIOTUYECKOW U CO/Ep KaTeIbHO-
METOJAMYECKOM CBSI3U C IPYTUMU JUCIHUTUIMHAMEU (MOYJISIMH, IPAKTUKAMH). .

[penmecTBytomue aucOUIIAHBL (Kypcsl, | [locmemyromue TUCIUIUIHHBL (KypCHl, MOAYIIH, TIPAKTHKH)
MOJYJIH, TPAKTHKH)

Maremaruka Teopust BEpOATHON U MaTEMaTUYECKasl CTAaTUCTHKA
DJEMEHTHI MATEMAaTUYECKOU JIOTUKU

3. TPEBOBAHUSA K PE3YJbBTATAM OCBOEHUS COJIEPXAHUS
JUCHUITTIMHBI
[Iponecc m3yyeHHs AUCHUILTIHBI HANIPaBJeH Ha (POPMHUPOBAHUE JIEMEHTOB CIIEAYIOMINX
KOMIIETEeHIMH 10 JAHHOW CHelHalbHOCTHU:

KO,[[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN Pe3y.]'ILTaTLI O6y‘leHI/I${

OK 0I. Bsibupare croco0bl pelieHus | 3HaTh:

3a1a4y npodecCHOHATIBHOMN | — Ha3nauenue u BHIBI HMH(OPMAIIMOHHBIX
JeSITEJIbHOCTH, IPUMEHUTEIBHO K | TEXHOJIOTUN, TEXHOJOTMH cOopa, HAKOIUICHHUS,
Pa3IU4YHbIM KOHTEKCTAM. 0o0paboTKM, TepeAayd M paclpoCTpaHEHHs

OK 05. OcymecTBisiTh YCTHYyH U | HHOOPMAIHH.

[IICBMEHHYIO KOMMYHHKAIUIO Ha | — Cocras, CTPYKTYpY, MPUHIUIIBI
rOCy/IapCTBEHHOM si3bIK€ PoOCCHICKOM | peann3alnun 51 (YHKIIMOHUPOBAHUS
depepanii ¢ y4yetoM 0coOeHHOCTEH | ”HQOPMAIIMOHHBIX TEXHOJIOTHH.

COLIMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTa | — basoBble u npukiagHbie HHPOPMALIMOHHbIE
TEXHOJIOTUHU

- HNHcTpymeHTanbHbIe CpeAcTBa
MH(POPMALIMOHHBIX TEXHOJIOTUH.

yMeThb:

- OOpabaTbiBaTh TEKCTOBYIO M YHCIIOBYIO
UH(OPMALIHUIO.

- [IpumeHATh MyJIBTUMEANITHBIE TEXHOJIOTUH
00paboTKM U MpeAcTaBIeHUs HH()OpMaIUH.

- OO6pabatbIBaTh HKOHOMHUYECKYIO u
CTaTUCTHYECKYI0  MH(OpMAIHMIO,  HUCHOJb3YA
CpECTBA MAKETa MPUKJIAJIHBIX TPOTPAMM.




4. OFbEM JIUCHUITJIMHBI U BUJBI YUEBHOM PABOTHI
OO0Lmi 00bEM JUCHUILUIUHBI COCTABIIAET 84 aKaJIeMUUYECKUX Yaca.

Bun yuebnol paboThl Beero wacos Clilz/[; : :?

AynuTopHas padora (Bcero) 66 66
B TOM YHCJIE:
Jlexruu (JI) 32 32
ITpaktuueckue 3ansatus (113) 32 32
Cemunapsl (C)
Jlaboparopusie paboTs (JIP)
KoncynbTanuu 2 2
CamocrositesibHas padora (Bcero) (CP) 10 10
B TOM YHCJIE:
KypcoBoii mpoekt (paboTa)
Pacuerno-rpaduueckue paboTsl
KonTponbhas pabota
Pedepar
CamornoaroroBka (CaMOCTOSTEHHOE 10 10
W3YYCHHE Pa3eiioB, MPopaboTKa U
MOBTOPEHHE JIEKIIMOHHOTO MaTepuania u
MaTepuraia y4eOHUKOB U Y4EOHBIX
ocoOuii, MOArOTOBKA K Ja0OPAaTOPHBIM U
MPAKTUICCKUM 3aHATHIIM, PYOS)KHOMY
KOHTPOJIIO | T.]1.)
IIpome:xyTOUHASI ATTECTALMSA 8 8
Bu npoMexxyTOUHOM aTTecTaluu 9K3aMeH 9K3aMeH

OO0muii 00beM, yac 84 84

* Ha 6aze cpenHero oOIero o6pa3oBaHus
** Ha 0a3e OCHOBHOTO 00MIEero 00pa30BaHUS

5. COAEP KAHUME U CTPYKTYPA JUCHUIITIMHBI
5.1. Conep:xaHue TMCUMILINHBI

Ne
Haumenosanue
paszena Copepxanue pazzena (TEMbI)
pasnena (Tembl)
(Tempr)
STy — Onpenenurenu. MuHop u anreOpanyeckue J0MOJIHEHNUE,
P N TeopeMa pasyiokeHNs. OCHOBHbBIE CBOWCTBA ONPEECIIUTENEH.
1 Cucrembl TMHEHHBIX . .
o Cucremsl nuHeHbIX ypaBHeHU. Metog Kpamepa. Meton
YpaBHEHHU
l"aycca.
Marpuisl. [eiictBus Han matpunamu. OGpaTHast MaTpuULa.
2 Martpunbt Panr matpuiel. Pemienne cucreM TMHENHBIX YPaBHEHUN
MaTpu4HbIM cioco0oM. CoOCTBEHHBIE 3HAYSHHSI MAaTPUIL.
JIuneitnoe Cucrema BeKTOpOB. JIMHEITHOE BEKTOPHOE MPOCTPAHCTBO.

3 BEKTOPHOE PazmepHoCTb 1 6a3uc IMHEHHOrO npocTpaHcTBa. JInHeHHbIe
IIPOCTPAHCTBO onepaTopbl. CoOCTBEHHbIE BEKTOPHI JMHEHHBIX OMIEPaTOPOB.
DneMeHThI [IpssmoyronbHas 1 nosisipHasi CUCTeMbI KoopanHar. [Ipsmas

4 AHAITUTUYECKON nunus B R?. Kpussle Broporo nopska. [Ipsmas U II0CKOCTh B
reOMEeTpUHU R,

Brenenue B HevictButenbHbie yncna. KommiekcHsie yncia. OKpecTHOCTh

5 MaTeMaTUYECKUU ToukH. CBONMCTBA YMCIOBBIX MHOXECTB. UHCII0BBIE
aHaJIu3 MIOCJIEeI0BATENbHOCTH. [Ipenen uncioBoil Nocae0BaTENbHOCTH.
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CoiicTBa nocienoBaTesbHOCTEN. [lepeMeHHbIE U TOCTOSHHBIE
BennuuHbl. OyHkusa. InemeHTapubie GyHkun. [Ipenen
nepeMeHHO# BenuuuHbL. [Ipenen gpynkinun. beckoneyHo mainsie
1 0ECKOHEYHO OOJIbLINE BEIUYMHBI. 3aMedaTelbHbIE IPEIEIIbI.
HenpepsiBHOCTh QpyHKIIMEN B Touke. Touku pa3pbiBa. CBoiicTBa
HenpepbIBHBIX (PyHKIUIA.

Omnpenenenne Npou3BOIHON, €€ GPU3NIECKUN, TEOMETPUIESCKUN
Y SKOHOMHYECKUH cMbICI. OCHOBHBIE TIPaBHIIH

Huddepennmnansroe | nuddepennuponanus. Juddepenmnman. [Ipon3Boansie u
6 UCYHCIICHUE nuddepeHnmansl BeICIINX MopsaakoB. TeopeMsl Pos,
(byHKIMM OTHOM Jlarpanyka u Komm. [IpunosxeHus npou3BOAHON: UCCIEA0BAHUE
[IEPEMEHHON (GYHKIIMH HAa MOHOTOHHOCTb, 3KCTPEMYMBI, BBIITYKJIOCTh U
BOTHYTOCTb, PACKPBITHE HEOIIPEAeIEHHOCTEH; (hopMmyTa
Telnopa.
@DyYHKIMM HECKOJIBKUX NepeMEHHbIX. [Ipenen, HenpepbIBHOCTD.
Dynin YactHble NPOH3BOJIHBIC. YacTHble TPONU3BOIHBIE BBICIIUX
7 HOCKOMLKIX nopsiakoB. [onueril muddepennman. [Ipouszsoanas mo
HepeMEHHBIX HaIIPaBJICHUIO. Fpa,Z[I/IeH}“. OKcTpeMyMbl PYHKLIUU HECKOIBKAX
MIEPEMEHHBIX. Y CIIOBHBIN AKCTpeMyM. MeToa MHOXKUTENEH
Jlarpanxa.
[TepBooOpa3Has u HeomnpeaeIeHHbIA nHTErpal. OCHOBHBIE
CBOICTBa HEONpEEIIEHHOro nHTerpana. Hemocpeacrsennoe
3 Heonpenenennsiit HHTErpupoBanue. VIHTerpupoBanue 3aMeHOM EPEMEHHOM.
UHTErpal dopmyiia MHTErpUpOBaHUs 110 YacTsAM. MHTerpupoBanue
panmoHansHON GyHKIMU. HTETpHipOBaHne
TPUTOHOMETPUYECKHX M UPPALIMOHAIBHBIX (PYHKIMI.
[lonsTue onpenenennoro uHrerpaina. OCHOBHBIE CBOICTBA
0 . ornpeneneHHoro unrerpaina. ®opmyna Herotona-JleiiOnuma.

9 H:Tpeiiz;eHHHH 3ameHa epeMeHHO B onpeeieHHoM uHTerpaie. @opmyna
MHTErpUPOBAHUS N0 YacTsIM. ['eoMeTprueckre npuiI0KeHus
onpeeraeHHoro naTerpaita. HecoOCcTBeHHbIE HHTETPAIbI.
[TonsTre n npencTaBlIeHUE KOMIUIEKCHBIX YUCEN, OCHOBHBIE
noHsTHs. ['eomerpuueckoe n3o0pakeHne KOMIUIEKCHBIX YHCET,

10 KommekcHbie uncna | ¢popmel 3anucu. JleiicTBUS HaJl KOMIUIEKCHBIMU YHCIaMU

(ciokeHue, BHIYMTAHUE, YMHOXKCHUE, JICTICHUE, N3BICUCHUC
KOpHEH).

11

HuddepenunanbHbie
ypaBHEHUs

JuddepeHunanbHble ypaBHEHUS: OCHOBHBIE TOHSATHS.
Juddepennunanbable ypaBHEHHs TepBoro nopsjaka. Teopema
CYILECTBOBAaHMS U €MHCTBEHHOCTH. [{uddepenunanbabie
YPaBHEHUS C pa3/IeJICHHBIMU U Pa3IeISIOIIUMHUACS
nepeMeHHbIMU. OJTHOPO/IHbIE U JTUHEHHbIE U] pepeHnanbHbIe
ypaBHEHHMs IepBoro nopsaka. Juddepennuanbipie ypaBHEHUS
BBICIIUX MOPsAKOB. JInHelHble nuddepeHanbHble ypaBHEHUS
BTOPOTO MOPs/IKa C TOCTOSHHBIMU K03 durentamu. Meron
BapHaIllK MPOU3BOJIbHBIX OCTOSTHHBIX. CHUCTEMBI
muddepeHManbHbIX ypaBHeHUH. [ToHsTHE O

b depeHIMATbHBIX YPaBHEHHUSIX B YACTHBIX TPOU3BOJIHBIX.

5.2. CTpykTypa TUCHUNINHBI




KonnuecTBo yacos
Ne HaumenoBaHue Beero 1 113 CP
pasznena
(Tembl) pasnena (Tembl)
1 Onpenenurenu. 6 2 2 2
Cucrembl TMHEHHBIX
YpaBHEHUM
2 Martpuubl 10 4 4 2
3 JIuneiinoe 6 2 2 2
BEKTOPHOE
IIPOCTPAHCTBO
4 DNeMEeHThI 6 2 2 2
AHAITUTUYECKON
reOMETPUH
4 BBenenue B 10 4 4 2
MaTeMaTHYECKUI
aHaIN3
6 HuddepennnansHoe | 4 2 2
HCUHCIIEHUE
(byHKIUU OJTHOM
MepEeMEHHON
7 OyHKIMU 8 4 4
HECKOJIbKUX
MIEPEMEHHBIX
8 Heonpenenennsrit 4 2 2
UHTErpal
9 OrnpeneneHHbIi 8 4 4
MHTErpal
10 KommiekcHble yncna | 8 4 4
2 Juddepenunansueie | 4 2 2
YpaBHEHHMsI
Koncynpranus 2 - -
[IpomexyTouHas 8
aTecTanus
O0mmii 00bem 84 32 32 10
5.3. IlpakTHyecKkue 3aHATHS U CEMHHAPBI
Ne  [Ne paznena Komriec
n/n | (Temsl) Tema T8O
4acoB
1 1-2 Onpenenurenu. CUCTEMBI JIMHENHBIX YpaBHEHUI. MaTpuisl 8
2 3 JIuHeitHOe BEKTOPHOE MPOCTPAHCTBO 4
3 4 DNEeMEHTHI aHATMTUYECKON T€OMETPUN 1
4 4 KpuBble BTOporo nopsaka 1
5 5.6 BBenenue B matemarnueckuii ananus. J{uddepennuansuoe 5
YCcUHCIeHUe (PYHKIUHU OJHOM epeMeHHOU




7 7 QDYHKINU HECKOJIBKUX NIEPEMEHHBIX 3
8 8-9 HeonpeneneHuslii ¥ onpeaeaeHHbIA HHTETPaJIbl 3
9 10 KommiekcHbie yncia u 1eUCTBUS C HUMHU 4
10 11 Juddepenunanpuple ypaBHEHHS 4

5.4. JlabopaTopHble padoThI
HE IIPETyCMOTPEHBI

5.6. CamocTosiTe/ibHOE M3y4YeHHE Pa3/1esi0B (TeM) THCHHUILINHBI

Ne paznena Tewmbl, BBIHOCMBIE HA CAMOCTOATEILHOE N3YUCHHE Komnnuectso
(Tembl) 4acoB
1 Onpenenurenu. CUCTEMBI JIMHEHHBIX YpaBHEHUI 2
2 Marpuiisl 2
3 JInHeitHOE BEKTOPHOE MPOCTPAHCTBO 2
4 DJIEMEHTHI aHAJTUTUYECKON T€OMETPUU 2
) BBeneHne B MaTeMaTUYECKUI aHAJIU3 2

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Huppopmayuonnvie mexnonoeuu, ucnoivzyemvie npu 0CywecmeieHuu 00pazo8amenbHo20o
OCHOBHBIE TEXHOJIOIMU O0YUYCHHUS:

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

— MOJTrOTOBKA M pean3alusi MPOEKTOB (MYJbTUMEIUMHBIX IMpe3eHTaluil U mp.) 1o
3apaHee 3aIaHHOM TEME;

— WCCIIEIOBAaHNE KOHKPETHOW TeMbl M OQOpPMIICHHE pPE3yJIbTaTOB B BHJE JOKIJIAAa C
Mpe3eHTALNEN;

— pabora ¢ TeKCTaMM y4eOHHUKA, JOMOTHUTEIbHON JIUTEPATypPOi;

— BBINOJIHEHUE UHAUBUYalIbHbIX 3aaHUH.

WNudopmanroHHbIe TEXHOJIOTHH:

— cbop, XpaHeHHe, cucTemMarusalus, ooOpaboTka U IpeACTaBIeHNE yUeOHOW U HaydHOU
uH(popMaLnu;

— o0paboTka pa3nu4HOro poaa HHPOPMAIMKM C TPUMEHEHHEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTHA;

— CaMOCTOSTENIbHBIA TOUCK JOMOJHUTEIBHOIO y4eOHOr0 M HAyyHOro MaTepuaia, ¢
UCTIOJIF30BAaHUEM TIOMCKOBBIX CHCTEM U CalWTOB ceTh MHTEpHET, SJIEKTPOHHBIX SHIIKIONEIUN 1
0a3 TaHHBIX;

— HCMOJb30BaHUE JJIEKTPOHHOW TOYTHI IMpernojaBaTenel W oOydaromuxcs A
PAaCCBUIKH, IEPENUCKU U OOCYKICHHS BOSHUKIINX YUYEOHBIX MTPOOIeM;

— WCTOJb30BaHUE JCTAHITNOHHBIX 00pa3zoBaTeIbHBIX TEXHOJIOTHA (pm
HEO0XO0IUMOCTH)

AKTHBHbIE W HMHTEPAKTHBHbIe 00pa3oBaTejlbHble TEXHOJOTMH, HCHOJb3yeMble B
ayIMTOPHBIX 3aHATHAX

Ne paznena Bun Hcnonp3yeMblie akTHBHBIC H HHTEPAKTUBHBIC KommgectBo
(TeMbr) 3aHATHUSA o0pa3oBaTenbHbIe TEXHOIOTUU 4acoB

(J1, 113,
C, JIP)

1-3 JI Omnepesxarorasi cCaMOCTOSITeNIbHAs paboTa 3

CTY/ICHTOB.

4 13 [TpoGnemHOE 00yUeHHE. 1

5 113 Juckyccus. 1

6 113 Macrep-kiacc 1

7-8 JI Omnepesxarolias caMoCTOsATeNbHas paboTa 2




CTYJIEHTOB.

9 113 [Ipob6seMHOe 0OyUeHHE. 1
[IpakTHueckasi MOArOTOBKAa 00yYaIOIINXCS
Ne Bun Bunsr pabor KonuuecTtBo
paszzena 3aHATHUS 4acoB
(Tembl) (JIK, IIP,
JIP)

7. O EHOYHBIE CPEACTBA  JIA TEKYILIEI'O KOHTPOJIA
YCIIEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTAIIUU

7.1. TunoBblie 3alaHUA JISl TEKYIIETro KOHTPOJIA

IlepeyeHb THIIOBBIX KOHTPOJILHBIX BOIIPOCOB /LISl YCTHOI'O ONpoca
1. JMHEMHAS AJITEBPA U AHAJIUTUYECKASI TEOMETPUSI

1. Ompenenurenu BTOPOr0O H TPETbErO TOPSAKOB M HMX CBOWCTBA. MUHOpPHI U
anreOpanyeckue JomnosHeHus. PasniojkeHue ompenenuTens MO 3JeMEHTaM Kakoro-aubo psnia.
[TonsiTHE 00 OMpENETUTENSX /-TO MOPSIKA.

2. Pemenune cucreM nuHenHbIX ypaBHeHu. @opmyisl Kpamepa. Meton [Maycca.

3. Bexkropsl. CrokeHrne U BBIYMTAHME BEKTOPOB. YMHOKEHUE BEKTOpa Ha uucio. J[nuHa
BEKTOpa. Yroi Mexay BekTopamu. PaccrosHue Mexay AByMs Toukamu. [Ipoekius BexkTropa Ha
ocb. Koopaunats! Bekropa. CkansipHOe 'Tpou3BeIeHUE BEKTOPOB.

4. Marpuusl. Panr marpunel. JlelictBus Hang marpuniamu. OOpatHas Matpuiia. MaTpuyHas
3aIlUCh CUCTEMBI JINHEWHBIX YpaBHEHUH U ee pemeHue. Teopema Kponekepa-Kanemm.

5. Cucrembl KOOpAUHAT Ha NPSAMOH, IUIOCKOCTH, B MpocTpaHcTBe. OCHOBHBIE 3aJayd Ha
METOJl KOOpJIMHAT (PAacCTOSIHME MEXJy JABYMs TOYKAaMHU, JI€I€HHE OTpe3ka B JaHHOM
OTHOIIICHUN).

6. IlonsTue 00 ypaBHEHUM JIMHUU. YpaBHEHUE NPSIMOM C YIJIOBBIM KO3(PPUIMEHTOM.
OOmiee ypaBHEHHE MNPSAMONH. YTON MEXIy JABYMs NPSMBIMU; YCIOBHS MapajuIeIbHOCTH WU
NEPNEHAUKYISIPHOCTH IPSAMBIX. YPaBHEHHE MPAMOW, IPOXOASAIIEW Yepe3 [JBE TOYKHU.
ITepeceuenue IByX MPSMBIX.

7. KaHoHuueckue ypaBHEHHMsS KpHUBBIX BTOPOrO TOpPSAKA: OKPYXKHOCTH, 3JUIMIICA,
runepOoibl, HapadoIbl.

8. Ilmockocth.  YpaBHEHHE  IUIOCKOCTH, MPOXOASIIEH  4epe3  JaHHYIO  TOUKY
NEePIEHIUKYJIIPHO JaHHOMY BeKTopy. Ob1iee ypaBHEHHE MIIOCKOCTH, €0 YaCTHBIE BUIBI.

II JIUODEPEHIIMAJIBHOE UCUUCIIEHUE ®YHKIIMU OJHOM HE3ABUCHUMOM
IMEPEMEHHOU

9. Tlonarme wmHOxecTBa. Omepauuu HajJ MHOXeCTBaMU (0ObEJUHEHUE, IepecedeHue,
JIOTIOJTHEHHE M JIEKAPTOBO TIPOM3BE/ICHUE).

10. IlocrostHHbIE U IepeMeHHble BeanunHbl. Onpenenenue GyHkuun. O0n1acTh onpeneneHus
byHKIMM; crocoObl ee 3aaanud. ['paduueckoe nzobpaxenne GpyHKuu. OCHOBHbBIE CBEJCHUS U3
KJIaccu(pukanuu QyHKIUH.

11. Yucnosrie MOCJIeI0BAaTEILHOCTH, ux CXOOUMOCTbD. IIpenen YHCIIOBOU
1ocjae0BaTeNbHOCTU. Teopema O CyIIECTBOBAaHMM TIpe/iella MOHOTOHHOW OrpaHH4YE€HHOU
MOCJIeTIOBATEILHOCTH ((POPMYITHPOBKA).

12. Ipenen ¢pyukuuu. OcCHOBHBIE TeopeMbl 0 mpenenax. [lepBolil 1 BTopoii 3amedaTesbHbIe
npenensl. HeompeneneHHble BhIpaXKEHHUSI U CHOCOOBI UX packpbITHs (mpumepsl). CpaBHeHHE
0ECKOHEUHO MaJIbIX BEJIMYMH.



13. HempepsiBHOCTh (DYHKITMH B TOUKE U HA HHTEpBaie. Touku paspeia pyHkiuu. CBolicTBa
(GyHKUMH, HEPEPBHIBHBIX HAa 3aMKHYTHIX MHOXKECTBaX.

14. 3agauu, npUBOAAILIME K TMOHATHUIO MPOU3BOJAHOM. OrnpeneneHue MpOU3BOIHON; €€
F€OMETPUYECKUIM U MEXaHUYECKUM CMBICIL.

15. IlpaBuna muddepenuupoBanus ¢GyHKud. [[por3BOIHBIE OCHOBHBIX JJIEMEHTAPHBIX
¢ynkuuii. [IponsBoanas cnoxnoii ¢pynkmu. [IpousBoaHas oOpaTHoii GyHKIHH.

16. IIpou3BOHBIE BBHICIINUX MTOPSIIKOB.

17. Muddepenuman ¢GyHKuMU; ero reomerpuueckuii cmbici. CpoiictBa auddepenunana.
[Tpumenenue auddepennrana B NpUOIUKEHHBIX BHIYUCICHUSIX.

18. IlpuMeHeHue NpOU3BOAHOM K BBIUMCIEHHUIO IIpeieoB (mpaBuiio Jlonurans).

19. Teopembr Posns, Jlarpanxka. [IpuMeHeHHe MPOU3BOJHON K HCCIACAOBAHHUIO (DYHKITHIA.
OkcrpemyMbl (yHKIMHU. HaxokaeHne HauMEHBIIET0 W HAauOOJIbLIeTo 3HAYeHWH (DYyHKIMH Ha
WHTEpBAJe.

20. BrInykJIOCT M BOTHYTOCTh Tpaduka (HyHKIMH, TOUYKH Nepernda. ACUMNOTOTHI KPUBOM.
Cxema uccnenoBanus (yHKLIUHU U IOCTPOEHUS ee rpaduka.

21. IpubnmkeHHOE pelIeHue ypaBHEHHH: rpaduyeckoe OTAeIeHHe KOpHEH MeToI0M mpoo;
METOJI XOP/l ¥ KacaTelbHbIX. MeTOa UTepaluii.

1.  AWMDOPEPEHIIMAJIBHOE  HCUUCIIEHUME @®VYHKIMM  HECKOJIBKUX
HE3ABUCUMBIX I[TEPEMEHHBIX

22. Omnpenenenne (yHKIUU HECKOJBKMX HE3aBHCHMBIX IEepeMeHHBIX. llpemen wu
HENPEPBHIBHOCTH (QYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

23. YacTHple TPOM3BOAHBIC (YHKIMH HECKOJIBKMX HE3aBUCHMBIX IEPEMEHHBIX, UX
TEOMETPUUYECKUN CMBICI (715 CiTydasi IByX HE3aBUCHUMBIX MEPeMEHHbIX ). YacTHbIE IPOU3BOIHBIC
BBICILIUX MTOPSIIKOB.

24. Tlonuwii muddepennman G(yHKIUUM HECKOJIbKUX HE3aBHCHUMBIX IEPEMEHHBIX; €ro
IPUMEHEHNE B TPUOIMIKEHHBIX BBIUMCICHUSIX.

25. DkerpemyM (YyHKIMHM MHOTHX MepeMeHHbIX. Haxoxknenne HauOoNbIIuX U HAMMEHBIINX
3HaYeHUN QYHKIUH..

26. CxanspHoe U BekTopHOe moiisi. [IpousBoaHas Mo HampaBieHUIO ['paJueHT (QyHKUUH.
CBoiicTBa rpajueHTa.

IV. UHTETI'PAJIBHOE NCUUCJIEHUE

27. HeompeneneHHbIi HHTETpa; ero cBoicTBa. Tabinila OCHOBHBIX HHTETPAJIOB.

28. HMuTterpupoBaHUe 3aMEHON NEPEMEHHOW; MO 4acTsaM. VHTerpupoBaHHe palliOHAIBHBIX
JpoOeH.

29. 3agaun, NpUBOAAIINE K NOHATHIO ONPENEICHHOTO HHTErpana. OnpeneneHHbpld HHTErpail
KaK Ipejes UHTerpajibHbIX cyMM. [ToHsTHE 00 MHTErpupyeMoil pyHKIMH, GOPMYIUPOBKA TEO-
pemsl cylecTBoBaHus. CBOMCTBA OMPEEIIEHHOTO UHTErpaia.

30. CBs3b MEXIy OINpeIeNeHHbIM W HeolpeaeraeHHbIM HHTerpaioMm (dopmyna HproToHa-
JleiiOHu1a). Beruricienye onpeieleHHbIX HHTETPajIoB CIOCOOOM MOJICTAHOBKHU U 110 YaCTSM.

31. T'eomeTpuueckue TNPUIOKEHHUS] OINPEAEICHHONO MHTErpajga: BBIUMCICHHME ILUIOMIAAeH
¢buryp; o6beMOB Tell TO IUIOIIASAM CEUEHHUH M TeN BpalleHUs; JJIMH AYT KPUBBIX; IUIOLIa/eH
MTOBEPXHOCTEN BpALICHUSI.

32. HecobcTBeHHBIE MHTErpajibl C OECKOHEUHBIMU Mpe/elaMyd MHTETPUPOBAHUS M OT
HeorpaHUYeHHBIX QYyHKIMH. [Ipumepsl cxoagmuxces u pacxoIAINXcs HHTETPaJIoB.

V. AJNOOEPEHIINAJIBHBIE YPABHEHU A

33. Tlousatue o nuddepenumransHoM ypaBHeHuu. [luddepeHimanbable ypaBHEHUS EPBOTO
nopsaka. [Toustue 06 obmieM 1 yacTHOM perieHHH. HauanbHble ycaoBus.

34. luddepennuanbHble ypaBHEHHUS C pa3JeisIOMIMMUCS TepeMeHHbIMUA. OIHOPOIHBIE
muddepeHmanbHble ypaBHeHus. Jlnnelinsle nuddepeHnnanbable ypaBHEHUS.

35. Teopema O CyUIECTBOBAaHMM U €IMHCTBEHHOCTH pemieHus auddepeHnaIbHoro
ypaBHEHHMsI [IEPBOTo Mopsaka (0e3 J0Ka3aTenbCTBa).



36. Jluneiinple omHOpOHBIE nU(depeHIMaTbHbIC YPaBHEHUS BTOPOTo mopsaka. JImHenHo-
He3aBUCHMbIe pemieHus. CTpyKTypa oOIIero pemeHus.

37. Jluneiinble opHOponaHble auddepeHLnanbHble  ypaBHEHHsS BTOPOrO  IMOpPSIKAa C
NOCTOSSHHBIMU KO3 uIMeHTaMu.  XapaKTepuctuyeckoe ypaBHeHue. OOmee pemieHue
YpaBHEHHMS.

38. OOmiee penieHHe TMHEHHOTO HEOJHOPOAHOTO TU(PEPEHITHAIBHOTO YPAaBHEHUS BTOPOTO
nopsiaka. Teopema HanoxeHus. MerTon BapualMM IPOM3BOJIBHBIX IOCTOSIHHBIX. YacTHble
pemeHuss JUHEWHBIX Aud(epeHInalbHBIX YPaBHEHUH BTOPOrO TMOPsIKA C MOCTOSHHBIMU

xkodhduienTamMmy  JUIs  [paBbIX  YacTeld B Buge  (DYHKOMHA:  MHOTOWIEH;
Ae™; Acosnx + Bsin nx
VL. PSAJIbI

39. UwucnoBsle psijibl; UX CXOJUMOCTh U pacxoauMocTb. HeoOxoinMble yCIoBUs CXOJUMOCTH.
CBolicTBa CXOASILIUXCS PAIOB.

40. Psapasl ¢ nonoxxureabHbIMU WwieHaMU. [Ipu3Haky cX0IUMMOCTH, OCHOBAaHHBIE HA CPABHEHUU
psnoB. [Ipusnak Jlanambepa. UnTerpansubiii mpusHak Komm.

41. 3nakouepenyromuecs psabl. [Ipusznak Jleitbnuna. AGcomoTHas U yCIOBHAS CXOAUMOCTb.

42. Crenennsie psabl. Teopema Abens. IHTepBaiI CXOIUMOCTH.

43. Panpl Teiinopa u Maknopena. bunomuanbHbiii psn. PaznokeHue B CTENEHHON psj
AJIEMEHTAPHBIX (PYHKIIMMA.

44. TlpunoxkeHue CTENEHHBIX PAJOB K MNPUOIMKCHHBIM BBIUMCICHUSM, BBIYUCICHUE
OIpEeNIEHHBIX UHTETPAJIOB, pelleHrne AU PepeHINaTbHbIX YPaBHEHUI.

7.2 TunoBblie MaTepuaJabl I HTOTOBOM aTTECTAIIMHU 10 TUCIHUILIINHE
Tunossble BOIIPOCKHI 1JIfl IK3aMEHa

1. OmnpepenuTenu BTOPOrOo M TPETHErO TMOPSAKOB U HUX CBOHCTBA. MUHOpPBI H
anreOpanyeckue JONOJIHEeHUs. PaznoxeHne onmpeaenuTens Mo 3JIeMEeHTaM Kakoro-auoo
psna. [lonsTie 06 onpenenuTensx n-ro nNopsiKa.

2. Pemenune cucreM nuHeENHbIX ypaBHeHHH. Dopmynsl Kpamepa. Meton 'aycca.

3. Bexkropsl. CnokeHre M BBIYMTAHHE BEKTOPOB. Y MHOXEHHE BEKTOpa Ha uucio. JlimHa
BEKTOpa. YToJI MEXIy BekTopamu. PaccrosHue Mmexay aByms Toukamu. [Ipoekuus
BeKkTOopa Ha och. Koopaunarte! BekTopa. CkansipHOe 'TpOn3Be/IeHuE BEKTOPOB.

4. Marpuusl. Panr matpunsl. elictBus Hag marpunamu. O6paTHas mMaTpuiia. MarpuuHas
3alUCh CUCTEMBI JINHEWHBIX YpaBHEHUH U ee pemenue. Teopema Kponekepa-Kanemm.

5. Cuctembl KOOpAMHAT HA NPSMOH, IUIOCKOCTH, B NpocTpaHcTBE. OCHOBHBIE 3a7auyd Ha
METOJI KOOPJAMHAT (paccTOSHHWE MEXIy IBYMsl TOUKaMH, JEJIEHHE OTpe3Ka B JIaHHOM
OTHOIIICHUN).

6. Ilonstue 00 ypaBHEHHM JMHUU. YpaBHEHHE MNPSAMOM C YIJIOBBIM KO3(h(UIIMEHTOM.
OOuiee ypaBHeHHE NMPSAMON. YTOJI MEXIY IBYMs MIPSIMBIMU; YCIOBUS NMapajuIeIbHOCTH U
NEePNEHAUKYISIPHOCTH TPSMBIX. YPaBHEHHE NPSIMOM, MPOXOIAIIEH Yepe3 JBE TOYKH.
ITepeceuenue IByX MPSIMBIX.

7. KaHoHuueckue ypaBHEHMs KpPHUBBIX BTOPOTO TMOpsAKAa: OKPYKHOCTH, JILIHIICA,
runepOoIbl, Hapadobl.

8. IlmockocTb.  YpaBHEHME  IUIOCKOCTH, MNPOXOJAUIEM  4Yepe3  JAHHYK  TOYKY
NEePIEHIUKYJIAPHO JaHHOMY BeKTopy. O0l1ee ypaBHEHHE IIIOCKOCTH, €0 YaCTHBIE BUIBI.

9. Tlonstue ™MHOxecTBa. Omepanuu Haa MHOXecTBaMH (0ObeIUHEHHWE, IepeceYeHue,
JIOTIOJTHEHHE U IEKapTOBO ITPOU3BEACHNUE).

10. TTocTosiHHbIE U TIepeMeHHble BenuuuHbl. Onpeaenenue ¢GyHkuuu. O61acTh onpeaeneHus
¢yHkuuu; cnocoObl ee 3amaHus. ['paduueckoe mzobOpaxkenue ¢yHkimMU. OCHOBHBIE
CBEZIeHMSI U3 KiaccuPUKay QyHKIHHN.
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11.

12.

13.

14.

15

16.
17.

18.
. Teopemsbl Pomns, Jlarpamxka. IlpuMeHenue mpou3BOAHON K HCCIEAOBaHUIO (YHKIUH.

19

20.

21.

22

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

YucnoBble MOCJIEJOBATEIHLHOCTH, ux CXOJIUMOCTD. [Ipenen YHCIIOBOU
IIOCJIEIOBATEILHOCTH. TeopeMa O CyLIECTBOBAHUHU IIPEEIa MOHOTOHHON OIpaHUYEHHON
MOCJIEIOBATEILHOCTH ((POPMYTHPOBKA).

[Tpenen pynkuun. OcHOBHBIE TEOpPeMbl O Tpenenax. [lepBriii U BTOPOM 3aMeuaTeIbHBIE
npenensl. HeomnpeneneHHble BBIpaKEHUS U CIOCOOBI HMX PACKPBITHUS (TIpUMEpHI).
CpaBHeHUe 0€CKOHEYHO MaJIbIX BEJTHYHH.

HenpepriBHOCTh QyHKIIMM B TOUKE U Ha uHTepBasie. Touku pa3psiBa pyHKuuu. CBOiCTBa
(GYHKIUH, HETIPEPhIBHBIX HA 3aMKHYTHIX MHOKECTBaX.

3agaun, NPUBOASAIIME K IOHATHIO NpOU3BOAHOW. OrnpenesieHue NpPOU3BOJHOM; €e
r€OMETPUYECKUIM U MEXaHUYECKUM CMBICIL.

. I[lpaBuna muddepenunpoanust QyHkiuid. [Ipon3BoIHBIE OCHOBHBIX 3JIE€MEHTAPHBIX

¢ynkuuii. [IponsBognas cnoxxnoi ¢pynkimu. [IpousBogHas oOpaTHoii HyHKIHH.
[Ipon3BoaHBIE BHICIINX ITOPSAKOB.

Huddepenuman ¢yHkuuu; ero reomerpuueckuii cmeicia. CoiicTBa nuddepeHuana.
[Tpumenenne nudpepernnana B puOIMKCHHBIX BEIYUCICHUSAX.

[TprumeHeHre TPOM3BOJHON K BHIYMCICHUIO IPeesioB (mpaBuiio Jlonuras).

OkcrpemyMbl  GyHKIMU. HaxoxaeHWe HaWMEHBIIETO ¥ HaWOONBIIET0 3HAYCHHN
GyHKIIUM HAa UHTEpBAJIE.

Beimykiocts u BOTHYTOCTh Tpaduka (yHKIHH, TOYKU Tepernda. ACHUMIITOTH KPHBOH.
Cxema uccnenoBanus (yHKIUU U IOCTPOEHUS ee rpaduka.

[TpubnmxeHHOE penieHne ypaBHEHUH: rpaduyeckoe oTAesieHHe KOPHEH METOIOM Mpoo;
METO/1 XOp/l ¥ KacaTeabHbIX. MeToa uTepauui.

. Ompenencarie  (QyHKIMM HECKOJBKUX HE3aBUCHMBIX IEepeMeHHBIX. [Ipegen wu

HENPEPbIBHOCTb (PYHKIINH HECKOJIBKUX IIEPEMEHHBIX.

YactHble mnpou3BOAHbIE (YHKLIMU HECKOJIBKMX HE3aBUCHUMBIX IEPEMEHHBIX, UX
reOMETPUYECKUM CMBICH (s cilydas JIByX HE3aBHCUMBIX MEpEeMEHHbIX). YacTHble
IIPOU3BO/HBIE BBICILIUX MTOPSIIKOB.

[Tonusiit guddepeHunan QGyHKIUHM HECKOJbKUX HE3aBHCHMBIX IE€PEMEHHBIX; €ro
NPUMEHEHNE B TPUOIMIKEHHBIX BBIUYMCICHUSIX.

OKkeTpeMyM (QyHKIIMM MHOTHX MepeMeHHBIX. HaxoxaeHrne HauOoabIINX U HAaUMEHBIINX
3HauYEHUN QYHKIUH..

CkansgpHoe u BekTopHoe mojs. IlpousBojnHas mo HampaBieHUIO ['pagueHT (QyHKLIUH.
CBoiicTBa rpajueHTa.

Heonpenenenuslit uHTErpai; ero cBoiicta. Tabauia OCHOBHBIX HHTEIPAJIOB.
WNHTerpupoBanne 3aMEHOM INMEPEMEHHOM; IO YacTsaM. MHTerpupoBaHue panvOHAIBHBIX
Ipobeii.

3anauu, IpUBOJAIIME K MOHITUIO ONPEEIEHHOT0 HHTerpana. OnpeneaeHHbId HHTErpaj
Kak Impefen MHTerpadbHbIX cyMM. [loHstne 00 wuHTEerpupyemoit (QyHKUIUH,
(bopMyIIHpOBKa TEOpPEMBI CyliecTBOBaHMsI. CBOWCTBA ONMPEEIEHHOr0 HHTErpasa.

CBsI3b MEXJly OINpENeNeHHBIM M HeolpelesleHHbIM HHTerpaioM (popmyna HproToHa-
JletitOHu1a). Berancnenrne omnpeneneHHbIXx HHTETPAJIOB CIOCOOOM IOJCTAaHOBKH W TIO
YaCTSM.

['eomeTpryeckue NPUIIOKEHUS OMNPEIEIEHHOTO HMHTErpaja: BbIUMCICHHE ILUIOMIAe
¢uryp; oObeMOB Tel TO IUIOMAASAM CEUYEHUH W TeNl BpallleHWs; JUIMH IYI KPHBBIX;
IomIaiel MOBEPXHOCTEN BpaLCHUS.

HecoGcTBeHHble MHTErpaibl ¢ OECKOHEYHBIMH IpeJesiaMd WHTETPUPOBAHUS U OT
HeorpaHUYeHHBIX QYHKIMH. [Ipumepsl cxoagmmxces U pacxoaAIINXcs HHTETPaJIOB.
[Toustue o nudpdepenuuansHoM ypaBHeHuH. JuddepeHnnanbible ypaBHEHUS EPBOTO
nopsiaka. [lonsarue o0 oOuiem u yacTHoM penieHnu. HaganbHble ycinoBusi.
Juddepenunanbable  ypaBHEHHs € pa3AesIOIIMMUCS TepeMeHHbIMUA. OIHOpOIHBIE
muddepeHranbable ypaBHeHus. JInneinble nuddepeHianbable ypaBHEHHUSL.
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35.

36.

37.

38.

39.
40.
41.
42.
43.

44.

Teopema 0 CylecTBOBaHMM M €IMHCTBEHHOCTH peleHHus AnuddepeHInalbHOro
ypaBHEHHs [IEPBOTo Mopsaka (0e3 J0Ka3aTenbCTBa).

Jluneituble onHOpoHBIE TU(depeHaTbHble YPaBHEHUsI BTOPOro nopsaka. JInneitHo-
He3aBUCHMBIe pemeHns. CTpyKTypa OOIIero pemeHus.

Jlunelinple opHOpoaHble aAMddepeHInanbHble  ypaBHEHHUsS BTOPOrO IMOpPSJIKAa C
NOCTOSHHBIMU KO3 dunmenramu. Xapakrepucrudeckoe ypaBHeHue. OOmiee perieHue
YpaBHEHHMS.

O01iee penieHre JIMHEHHOTO HEOAHOPOAHOTO AU depeHIaTIbHOTO YpaBHEHUSI BTOPOTO
nopsjaka. Teopema HajnoxeHus. MeToJ1 Bapyalui IPOU3BOJIbHBIX TOCTOSIHHBIX. YacTHbIE
peleHns JIMHEHHBIX TuddepeHInaIbHbIX YPAaBHEHUH BTOPOTO TMOPSIKA C MOCTOSHHBIMU
kodpduuuentaMu UL OpaBbIX yacTed B BuAe  (QYHKUMHA:  MHOTOYIEH;

Ae™; Acosnx + Bsin nx

UuCoBbIC PSIIBI; KX CXOAMMOCTh U pacXoauMOCcTh. Heo0X0uMbIe yCITIOBHUS CXOIUMOCTH.
CBolicTBa CXOIAIIMXCS PSIIOB.

Psiapl ¢ monoxuTenbHBIME YiieHaMU. [[pu3HaKu CXOIUMOCTH, OCHOBaHHBIC Ha CPAaBHEHUH
psanoB. [Ipusnak /lanamOepa. MaTerpanbubiii mpusHak Komm.

3nakouepenyrouuecs psaasl. [Ipusznak JleiOuuma. AGCoIOTHAS U YCIOBHAS CXOIUMOCTb.
Crenennsie psaabl. Teopema Abens. IHTepBan CX0IMMOCTH.

Pansr Teisiopa m MaxknopeHna. buHomuanbHelii psa. Pa3nokeHne B CTENEHHOW psif
AJIEMEHTAPHBIX (PYHKIIHIA.

[TpunokeHWe CTENCHHBIX PSAJOB K MPHOIMKCHHBIM BBIYUCIICHHUSIM, BBIYHCICHUE
OTpeieIeHHBIX UHTETPAJIOB, pelieHrne AuQdepeHInaaIbHbIX YPaBHEHH.

TunoBble npakTHYeCKUe 3aJaHUS VISl IK3aMeHAa
&8 -2 3 -2 7 2

3anpaua 1. /lane matpunpl A =| -3 5 1 {C=| 1 9 -7

0 1 -1 -7 =2 1

1)Boeraucnuts matpuity A + 2C - 17C"; 2) Beimmonusiercs mu paBeHCTBO AC=CA?

3) Beruucnuth onpenenuTeNnu |A

b

d,

AC| v poseputs pasenctso|Ad = |CA =|C|4|.

5 =7 1 3
3 1 -2 =2
4) ITpuBecTH K TMaroHajIbHOMY BHYy M BBIYMCIUTH ONPENEIUTEIND 43 2 2

1 -2 1 =2

5) Pemnts cucteMbl ypaBHEHHH :
a)nio popmynam Kpamepa u MaTpuuHbIM METOJIOM

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 Touky u Bektopst: a) A(-1, 0), B(-7, -7), AB; 6)C(3.- 3, 9),

D(-7, -1, 1), CD; 2)[1ausi Bextopbr:a (1,6), b(=5,—1). Berauciuth u ©300pasuTh B CUCTEME

KOOPJIMHAT CIEAYIOIIHNE JTNHEHHbIE KOMOMHAIINN YTUX BEKTOPOB

2-a+b, a-b,

b=(l,

+b -
a .3) Haiitu nmuHeiHy0 KOMOHHAIINIO BeKTOpoB: a =(-3,6,4,10),

L,—1,-1), c= (3,1,-1,3) c koaddumentamu o= -1, B=-5, y = 7; 4) bByayT 11 BeKTOPbI

JIMHEWHO 3aBUCHUMBI UM JIMHEHHO He3aBUCHMEI B CJICAYIOIUX TpéX ClIyvasax:
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a)a=(-19),b=(2,-2);6) a=(-2,-3,-7),b=(1, -1,-1);
B)a=(0,2,-1),b=(-5,1,0),c=(3,-9,4).
3anaua 3. Jlansl Tpu BeKTOpa: 5:(—1,—1,2),1_)=(1,—7,—3),E=(4,—2,—6). Jlokasartb, 4TO

cucreMa {a ,b,c } obpasyer 6asuc B R3. Haiit pasioxenue BeKTopa d =(4,-10,5) no

3TOMYy 0aswucy.

3anaua 4.1)/[aHbI BEKTOPHI 5(—1 ,—2,1), 5( 1,—2,0). Haiitu ‘5

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

2)a) [Ipu kakoM 3HAYCHUH X BEKTOP a= (1,4, x) oproronasnen Bekropy b =(6,—1,0).

0) IIpu KaKuX 3HAYCHUAX X, )) BEKTOPEI a= (-1,4,5) un b= (x, y,—1) mapannensuni?

3) BeraucnuTh miomaas ¥ BEICOTY TpeyrojbHuKa ¢ Bepmaamu A(1,-3,1), B(-9, 0,2), C(7,10,-2).
4) BepiuHbl TpeyroyibHON nupamMuabl Haxoaarces B Toukax A(-3, -3, 4), B(0, 3, 4),

C(1,0,- 4), D(-1,-1, 0). Beruucnuts: a) 00bEM mUpaMuIbl; 6) BHICOTY, ONMYIICHHYIO U3 BEPIIMHBI
A; 5) Besicauts, nexar au Touku D(-3,17, 2) u E(1, 2, 6) B mockoctu ABC, e A(-4,-1, 0),

B(O>_17_3)’ C(05 35_ 4)

Kputepun oneHKH NpoOMe:KyTOYHOM aTTecTaluu (IK3aMeHa)

Onenka XapaKkTepuCTHKH 0TBETA 00y4aIomerocst
OTIU4YHO - CTYJIEHT T7TyOOKO M BCECTOPOHHE YCBOMII TPOrPaMMHBIN MaTepHa;
- YBEPEHHO, JIOTHYHO, TTOCIIE0BATEILHO U TPAMOTHO €T0 U3JIaraerT;
- ONHUpasCh HAa 3HAHUS OCHOBHON W JOINOJIHUTENBHOW JHUTEPaTyphl,
TECHO TMPHUBS3bIBAET YCBOCHHBIE HAYYHBIC MTOJIOKEHUS C MTPAKTUUECKON
JeATEIIbHOCTBIO;
- yMeso 00OCHOBBIBACT U apTyMEHTUPYET BbIIBUTAEMbIE UM UJICH;
- JIeJIaeT BLIBOBI M 0000IICHNS;
- cBOOOHO BIIaJIEET CUCTEMOM TOHATHH 1O JTUCIUTIINHE;
-IIPaBWJILHO PENIMJI CUTYAIITMOHHYIO 3a]1a9y.
Xoporo - CTYJIEHT TBEPJIO YCBOWJ MPOTPAMMHBIM MaTepuall, TPAMOTHO U IO
CYILIECTBY M3JIaraeT ero, Onupasch Ha 3HAHUSI OCHOBHOM JIUTEPATYpHI;
- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
- YBSI3bIBA€T YCBOCHHBIEC 3HAHUS C TPAKTUUYECKOU AESATENbHOCTHIO;
- AQpTYMEHTHPYET HayUHbIE TIOJIOKCHUS;
- IeJIaeT BBIBOABI M O0OOIICHUS,
- BIaJieeT CUCTEMOM MOHATHH 110 JUCIUILINHE;
-IIPABWJIBHO PEINJI CUTYAIIMOHHYIO 3a]a4y.
Y 10BAETBOPUTETHHO - CTYACHT YCBOWJ TOJHKO OCHOBHOW MPOTPaMMHBIN Marepuas, Io
CYIIECTBY H3JIara€T €ro, ONHPasChb Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEpaTypHI,
- JIOMyCKaeT HECYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;
- HCTIBITBIBACT 3aTPYAHCHHS B IPAKTUYECKOM ITPUMEHEHUN 3HAHUM;
- cnabo apryMeHTUpYeT Hay4YHbIE TIOJIOKEHUS;
- 3aTpyaHsAeTcs B (OPMYJIHPOBAHUH BBIBOJIOB U 00OOIICHMI;
- YaCTUYHO BJIAJICET CUCTEMOU MOHATUM MO JUCIMUIUINHE;
- C 3aTPYJHEHUSMH PEITIII CUTYAITMOHHYIO 3a1a9y.
HeynoBneTBopuTENbHO | - CTYJIEHT HE YCBOWJI 3HAUUTEIbHON YacTU MPOTPAMMHOI0 MaTepuana;

- JIONyCKAaeT CYLIECTBEHHbIE OIMMOKM U  HETOYHOCTH TpHU
paccMOTpeHUH MpooIIeM;

- HCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NTPUMEHEHUH 3HAHUIA;

- HE MOKET apryMEHTHPOBATh HAYyUYHBIE MTOJIOKEHHUS],
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- He (hOpMyJIHPYET BHIBOJIOB M O0OOIICHHUI;
- HE Pl CUTYAIIMOHHYIO 33129y

8. YYHEBHO-METOANYECKOE U HUH®OPMALUOHHOE OBECIIHEYEHHUE
JUCHUIIJIMHBI
8.1. OcHoBHas uTEpaTypa

1. bapaymkun, B. B. Maremaruka. DieMeHThI BbICIICH MaTeMaTHKH : y4eOHUK : B 2 TOMaXx.
Towm 1 / B.B. bapaymikun, A.A. IIpokodpbeB. — Mocksa : KYPC : UTHOPA-M, 2025. — 304 c.
— (Cpemnee mnpodeccuonanpHoe oOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr :
anexkTpoHHbIA. - URL: https://znanium.ru/catalog/product/2135282 .

2. bapaymkun, B. B. Maremarnka. DeMeHThI BbICIIICH MaTeMaTHKH : y4eOHUK : B 2 TOMaXx.
Towm 2 / B. B. bapnymikun, A. A. [IpokodseB. — Mocksa : KYPC : UHOPA-M, 2025. — 368 c.
— (Cpennee mnpodeccuonanpHoe oOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr :
anexkTpoHHbIdA. - URL: https://znanium.ru/catalog/product/2145214

8.2. JlonosiHuTeIbHAS JIMTEpPATypa:

1. Bricmias MatemaTHka : y4eOHMK M MPAKTUKyM AJsl CpeaHEro MpodeCcCHOHaIbLHOTO
obpazoBanusi/ M. b. XpummynoBa [ ap.]; mom obmei pemakinuein M. b. XpumyHoBOi,
. U. Upiranox. — MockBa : U3narensctBo Opaiit, 2025. — 472 c¢. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-01497-6. — Texkct : asnektpoHHBIH // OOpa3oBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538382

2. Maremaruka. IlpakTukym : ydeOHOe TOCOOME IJIsl CpPEAHEro MNpogecCHOHATHLHOTO
obpazoBanusi/ O. B. TarapuukoB [u ap.]; mox oOmeit penakuueir O. B. Tatapaukosa. —
Mocksa : M3parensctBo FOpaiit, 2025. — 285 c. — (IIpodeccuonanproe oOpazoBaHue). —
SISBN 978-5-534-03146-1. — Texkcr : anexkTpoHHbIN // OOpa3oBarenbHas miaargopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/537193

BHB/IHOTEYHO-
HH®OPMALUHOHHBIH
LEHTP

20262027

Iepuoauyeckue U31aHuA:

— Ilpuknagnas wuHdopmaTuka : HaydyHO-UH(OpPMALMOHHBIA KypHan / WM3ngatenbcTBo
yauBepcureT «Cuneprusi». — 2006. — Mocksa, 2006-2025. — ISSN 1993-8314. - Tekcr :
anekTpoHHbid. - URL: http://www.iprbookshop.ru/11770.html

— IT Expert : xxypHan «9xcnpecc Dnekrponuka» / M3narensctBo UT Menua. - 1993. -
Cankr-IlerepOypr, 2009-2022. - Teker AJIEKTPOHHBIN. URL:
https://www.iprbookshop.ru/38869.html

8.3. IIporpamMHoe obecnieyeHue
Microsoft Windows, Microsoft Office unu SIanexc 360

8.4. ba3bl 1aHHBIX, THPOPMAIIMOHHO-CIIPABOYHBIE U MIOMCKOBbIE¢ CHCTEMBbI,

HNurepHeT-pecypcsl

ba3zvl 0annvix (npogheccuonanvrvle bazvl 0anHbIX)

—ba3za ganuex IT cenmanucra — http://info-comp.ru/

—baza gannpix «CTpaTernueckoe ynpaBieHHe U INIaHUpoBaHue» — http:// www.stplan.ru

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

—ba3a maHHBIX IO JETOMPOU3BOJICTBY M JOKYMEHTO0OOpoTy — https://clubtk.ru/osnovy-
deloproizvodstva-i-dokumentooborota-dlya-novichkov

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

Hupopmayuonno-cnpagounvie cucmemvl
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—CnpaBouno-nipaBoBas cuctema «Koncynerantlmrocy —http://www.consultant.ru/

Ilouckogvle cucmemvl

—Sunekc - https://www.yandex.ru/

—Rambler - https://www.rambler.ru/

—Google - https:// www.google.ru/

— Dnekmponnsie 06pazoeamenvhvle pecypcvl

—udposoii oo6pazoBarenbubiii pecypc IPR SMART —https://www.iprbookshop.ru/

—O0pazoBarenbHas miaTdopma FOpaiir—https://urait.ru/

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

—DneKTpOHHAas OubIMoTEeYHAS cucrema «CKCH" -
https://www.sksi.ru/Environment/EbsSksi

—Hayunas snextponHas 6ubanorexa - http://www.elibrary.ru/

9.MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

Jis  peanu3anuu  TUCHUIUIMHBI HEOOXOIMMO CIIEAYIONIEe MaTepHaTbHO-TEXHUYECKOE
obecrneueHue:

— IS IPOBEJCHUS JIEKIUH, YPOKOB — ayJUTOpHsi, 000pya0oBaHHasl yueOHOU mMeOesbio U
cpencTBaMu oOydeHus: mpoekTopoM, 1K, sxkpanom, TOCKOM;

— JUIl  TIPOBEACHUS BCEX BHJOB JIA0OPATOPHBIX W  MPAKTUYCCKUX  3aHSITHH,
TUCIUIUIMHAPHON, MEXAUCUMUILUIMHAPHOM Y MOJYNbHOM MOATOTOBKM —  ayIdUTOpPHS,
o0OopynoBaHHasi y4eOHOW MeOenbi0 M cpeacTBamMu oO0ydeHus: mpoektopom, [IK, sxpanom,
JIOCKOI;

— ISl IPOBEACHUS MIPOMEXKYTOUHOM aTTeCTalluu — ayAuToOpus, 000pyAoBaHHAas y4ueOHOH
MeOeIBIO U Cpe/ICTBAMU 00yueHus: mpoekTopoM, [1K, sxkpanom, 1ocKoi;

— I CaMOCTOSITEILHOM paOOThI — MOMEIIEHUE, OCHAIIIEHHOE KOMITBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» M obecreueHueM JOoCTymna B JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTebHy0 cpeny Muctutyra.

10. OCOBEHHOCTH OCBOEHMUA JUCIIUTIIVIMHBI JIMIHJAMMA C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbsA

OOyuaromMcss € OTPAaHUYEHHBIMH  BO3MOXKHOCTSIMHU ~ 3/I0pPOBbSl  ITPEIOCTAaBIIAIOTCS
CIICIUAJIbHBIC yqe6HHKH, y‘~IC6HI>Ie mocoouss u JUOAKTHYCCKUC MaTCpurajibl, CICHUATIbHBIC
TEXHUYECKHE CPEJCTBa OOy4EHHUS KOJUIEKTMBHOTO M MHIMBHYaJbHOTO IOJB30BAHUS, YCIYTH
accucTeHTa (ThIOTOpa), OKa3bIBAIOIIETO 00YUYAIOIIUMCS HEOOXOAMMYIO TEXHUYECKYIO TTIOMOIIb, a
TaKXe YCIyTU CypAONEepeBOTYUKOB U TU(IOCYpronepeBogunKoB. Opranu3anus o0ecreynBaeTr
MEYaTHBIMU W/WJIM AJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pECypcaMH B popMax aJanTHPOBAHHBIX
K OTPAaHUYEHUSAM X 370POBBSI.

OcBoenune JAUCHUITIINHBI O6y‘~IaIOHII/IMI/IC$[ C OrpaHU4YC€HHBIMH BO3MOKHOCTSAMU 300POBbBA U
UHBAJIUJAAMUA MOKET OBITh OPraHM30BaHO COBMECTHO C JAPYTMMM OOYYaIOUIMMHUCH, a TaKkKe B
OTACJIBHBIX I'PYyIIIIax.

OcBoeHue TUCHUIUIMHBI 00yYaroIUMUCS ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS U
WHBAIMAAMH OCYIIECTBISIETCS C YYETOM OCOOCHHOCTEH TMCUXO(PHU3MUECKOTO Pa3BUTHSA,
UH/IMBUYAIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/I0OPOBBS.

B mensix AOCTYNMHOCTH TMOJNY4YEHHSI CpPEAHEro NPOPECCHOHAIBHOIO 00pa3oBaHUS IO
0o0pa3oBaTeNbHONW MporpaMMe JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI TpHU
OCBOCHUH NHUCIUIIIINHBI oOecrieunBaeTCsI:

1) 17st U1 ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSMU 37I0POBBS IO 3PEHHUIO:

— NPUCYTCTBUEC TBKOTOPA, OK&3BIB310HH/II71 CTYACHTY HGO6XO}II/IMYIO TEXHUYCCKYIO IMOMOIIb
C YYETOM MHAMBHUIYaJbHBIX OCOOCHHOCTEN (IIOMOraer 3aHsTh pabouyee MEecCTO, IepeABUraThCs,
IPOYUTATh U OPOPMUTH 3a/I1aHKE, B TOM YHCIIE, 3alHChIBask Ol AUKTOBKY),
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— MMChbMEHHBIC 33JIaHUs, a TAK)Ke MHCTPYKIMU O TOPSAAKE UX BBIMOTHEHHS O()OpMIIIOTCS
YBEIUYEHHBIM IIPHPTOM,

— clenMaNbHble YIeOHUKH, ydeOHbIE MOCOOMS M IUAAKTHYECKHE MaTephalibl (MMEOIIHe
KPYIHBIN WPH(T WK ayauodaiisiel),

— MHAMBUAYaIbHOE paBHOMEpHOE ocBenienne He menee 300 Jokc,

—Npd  HEOOXOAMMOCTH CTYIEHTY JUIsI BBINOJHEHHUS 3aJaHHs IPEAOCTaBISETCS
YBEJIMYHMBAIOLIEE YCTPOHCTBO;

2) nnst UL ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS TI0 CITYXY:

— IPUCYTCTBHE ACCHCTCHTA, OKA3bIBAIOIIMH CTYJICHTY HEOOXOAMMYI0O TEXHUYECKYIO
[OMOIIlb C YYEeTOM WHIMBHIYaJbHBIX OCOOCHHOCTEW (IIOMOTaeT 3aHATh paboyee MeCTo,
HepeBUTaThCs, MPOYNUTATh M OPOPMUTH 33/1aHKE, B TOM YHUCIIE, 3aIIMCHIBAst IO JUKTOBKY),

—obecrieunBaeTCsl  HajJM4Yue  3BYKOYCHJIMBAIOIICH  ammapaTypsl  KOJUIEKTHBHOTO
HOJBb30BaHMS, NPH HEOOXOAMMOCTH OOYYaIOUmIeMyCsl IPEIOCTABISETCS 3BYKOYCHIJIMBAFOIIAS
anmaparypa MHIMBUAYaJIbHOTO MOJIb30BAHUS;

—o0ecrieynBaeTCs  HAMICKAIIMMKU  3BYKOBBIMH  CPEICTBAaMH  BOCHPOM3BEICHUS
uHpOpMaLNH;

3) Ui ML C OTPaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/JOPOBBSI, UMEIOINX HApPYIICHHS OTIOPHO-
JIBUTATEIILHOTO amrapara:

— MMCbMEHHBIC 33/IaHKsI BBINOJHAIOTCS HAa KOMIBIOTEPE CO CIEHUATHM3MPOBAHHBIM
POTPaMMHBIM 00ECTICYCHHEM WIIN HaTUKTOBBIBAIOTCS THIOTOPY;

— I10 XKEJIAHUIO CTYJICHTA 3aJIJaHNsI MOTYT BBIIIOJHSTHCS B YyCTHOH (hopme.

16



		2026-05-29T16:32:29+0300
	Федоровский Александр Петрович




