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1. HEJIN U 3AJAYU OCBOEHUSA JUCIIUAITJIMHBbI

[enstMu OCBOCHHMSI TUCIUTUTMHBI «DJIEMEHTHI BBICIIICH MaTEeMAaTHUKID SBIISIOTCS:

- obecrneunTh MaTeMaTHYeCKylo 0a3zy, HEOOXOAMMYIO MJsi YCIEIIHOTO YCBOCHHS
CTYJICHTaMH JIPYTUX TUCIHILTNH, ISl pelIeHus MpodeccuoHabHBIX 3a/1a4;

- ¢opMupoBaTh yMEHHS U HaBbIKM, HEOOXOIMMBbIE IJI1 MPAKTUYECKOTO MPUMEHEHUS
MaTeMaTUYeCKUX HUJed W METOJOB JIJIsl aHajiu3a U MOJCIMPOBAHUS CIIOXKHBIX CHCTEM,
MIPOLIECCOB, SIBJICHUH, /IS MMOMCKA ONTUMAIBHBIX PEIICHUI U BHIOOpA HAMIYYIIUX CIIOCOOOB HUX
peanu3anuy.

3ajayamM UCUUIUIMHBI  «DJIEMEHTHl BBICIIEH MaTEeMaTHKW» SIBISIOTCA: COCTOUT B
3HAKOMCTBE CTYZICHTOB C OCHOBHBIMU MOJIOKEHUSIMU U KAHOHAMHM MaTeMaTHYECKOr0 MBIIIICHHUS,
BO3MOXKHOCTSIMM MAaT€MaTHYE€CKHMX METOJOB HCCIIEIOBaHUS, METOJaMU MaTeMaTU4YECKOTro
MOJICTTUPOBAHUS, PA3BUTHH OOIIEH MaTEeMaTHIECKOM IPaMOTHOCTH OYAYIIETO CIICIHATUCTA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOI

Hucnurnnuna «2neMmeHTsl Bbiciielt marematuku» (EH.01) oTHOcuTCsS K 00s13aTenbHOM
YaCTH MAaTeMAaTHYECKOTrO M OOIIEr0 €CTECTBEHHOHAYYHOTO ILHMKJIAa UM BXOAHUT B 00s3aTEIIbHYIO
YacTh OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl U HAXOAMUTCS B JIOTUYECKOW U COAEpIKaTeIbHO-
METOJAMYECKOU CBSI3U C IPYTUMU JUCIHUTUIMHAMEU (MOYJISIMH, IIPAKTUKAMH). .

[penmecTBytomue aucoumIuHbBl  (Kypcesl, | [locnemyromue TUCTIUIDIHHEL (KypCHl, MOAYIIH, TIPAKTHKH)
MOJYJIH, TPAKTHKH)

Maremaruka Teopust BEpOATHON U MaTEMaTUYECKasl CTATUCTHKA
DJIEMEHTHI MATEMAaTUYECKOU JIOTUKU

3. TPEBOBAHUA K PE3YJbBTATAM OCBOEHUSI COJIEPXAHUS
JUCHUIITIMHBI
[Iponiecc m3yyeHHs AUCHUILTMHBI HANIPaBJeH Ha (POPMHUPOBAHUE JIEMEHTOB CIIEAYIOMINX
KOMIIETEHIIMH 10 JAHHOW CHelHalbHOCTH:

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

OK O0I. Bsibupare croco0bl pelieHus | 3HaTh:

3a1a4y npodecCHOHATIBHOMN | — Ha3nauenue u BHIBl HH(OPMAIIMOHHBIX
JeSITEJIbHOCTH, IPUMEHUTEIBHO K | TEXHOJIOTUH, TEXHOJOTMH cOOopa, HAKOIUICHHUS,
Pa3IU4YHBIM KOHTEKCTAM. 0o0paboTKM, TepeAayd M paclpoCTpaHEHHS

OK 05. OcymecTBiasiTh YCTHYyR U | HHOOPMAIHH.

IIICBMEHHYIO KOMMYHHUKAIUIO Ha | — Cocras, CTPYKTYpY, MPUHIUIIBI
rOCyJIapCTBEHHOM  si3bIK€ POCCHICKO | peann3anun 51 (YHKIIMOHUPOBAHUS
depepanii ¢ y4yeroM 0coOeHHOCTEH | ”HQOPMAIIMOHHBIX TEXHOJIOTHH.

COLIMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTa | — bazoBble u npukiagHbie HHPOPMALMOHHbIE
TEXHOJIOTUHU

- HNHcTpymeHTanbHbIe CpeAcTBa
MH(POPMALIMOHHBIX TEXHOJIOTUH.

yMeThb:

- OOpabaTbiBaTh TEKCTOBYIO M YHCIOBYIO
UH(pOPMALIHUIO.

- [TpumeHATh MyJIBTUMEANITHBIE TEXHOJIOTUH
00paboTKM U MpeAcTaBIeHUs HHPOpMAIUH.

- OO6pabatbIBaTh HKOHOMHUYECKYIO u
CTaTUCTHYECKYI0  HMH(OpMAIMIO,  HCIOJb3Ys
CPEe/CTBA MAKETa MPUKJIAJIHBIX TPOTPAMM.




4. OFPbEM JIUCHUIIJIMHBI U BUJBI YUEBHOM PABOTHI
OO0Lmi 00bEM JUCHUILUIUHBI COCTABIIAET 58 akaJIeMUUECKUX Yaca.

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

AynuTopHas padora (Bcero) 50 50
B TOM YHCJIE:
Jlexruu (JI) 16 16
ITpaktnueckue 3ansatus (113) 32 32
Cemunapsl (C)
Jlaboparopusie paboTsl (JIP)
KoncynbTanuu 2 2
CamocrositesbHas padora (Bcero) (CP) 6 6
B TOM YHCJIE:
KypcoBoii mpoekt (paboTa)
Pacuetno-rpaduueckue paboTsl
KonTponbnas pabota
Pedepar
CamornoaroroBka (CaMOCTOSTENHHOE 6 6
M3y4YeHUE Pa3JIesioB, MPopadoTKa 1
MOBTOPEHHE JIEKIIMOHHOTO MaTepuania u
MaTepuraia y4eOHUKOB U YUEOHBIX
ocoOHii, MOATOTOBKA K Ja0OPAaTOPHBIM U
MPAKTUYCCKUM 3aHATHSIM, PYOS)KHOMY
KOHTPOJIIO | T.]1.)
IIpome:kyTOYHAsA aTTEeCTALUSA 2 2
Bu npoMexxyTOUHOM aTTecTaluu 9K3aMeH 9K3aMeH

Oo0muii 00beM, yac 58 58

* Ha 6ase cpenHero o0Iero oopa3oBaHus
** Ha 0a3e OCHOBHOTO 00MIero 00pa3oBaHUS

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

Ne
Haumenosanue
paszena Copepxanue paszzena (TeMbl)
pasnena (Tembl)
(Temsr)
Onpenemren Onpenenureny. MuHop u anreOpanueckue J0MOJIHEHNUE,
P N TeopeMa pasyiokeHns. OCHOBHbBIE CBOWCTBA ONPEEIIUTEIEH.
1 Cucrembl TMHEHHBIX . .
o Cucremsl nuHelHbIX ypaBHeHu. Metog Kpamepa. Meton
YpaBHEHHU
l"aycca.
Marpunpsl. [eiictBus Han matpunamu. OOpaTHast MaTpuULa.
2 Martpunbt Panr matpunel. Peienne cucreM TMHENHBIX YPaBHEHUN
MaTpu4HbIM cioco0oM. CoOCTBEHHbBIE 3HAYCHHSI MaTPUIL.
JIuneitnoe Cucrema BeKkTOpOoB. JIMHEITHOE BEKTOPHOE MPOCTPAHCTBO.

3 BEKTOpPHOE PazmepHoCTb 1 6a3uc IMHEHHOrO npocTpaHcTBa. JInHelHbIe
IIPOCTPAHCTBO onepaTopbl. COOCTBEHHbIE BEKTOPHI JMHEHHBIX ONIEPaTOPOB.
DneMeHThI [IpsimoyronbHas 1 nosisipHasi CUCTEMbI KoopanHar. [Ipsmas

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

Brenenue B HevictButenbHbie yncna. KommiekcHsie yncia. OKpeCcTHOCTh

5 MaTeMaTUYECKUN ToukH. CBONMCTBA YMCIOBBIX MHOXECTB. UnCII0BBIE
aHaJIu3 IOCJIeI0BAaTENbHOCTH. [Ipenen uncioBoil Nocae0BaTENbHOCTH.
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CoiicTBa nocienoBaTesbHOCTEN. [lepeMeHHbIE U TOCTOSIHHBIE
BennuuHbl. OyHkusa. InemeHTapubie Gyakmun. [Ipenen
nepeMeHHO# BenuuuHbL. [Ipenen gpynkinun. beckoneuyHo mainsie
1 OECKOHEYHO OOJIbIINE BEIUYMHBI. 3aMedaTebHbIE IPEIEIIbI.
HenpepsiBHoCTh QpyHKIIMEN B Touke. Touku pa3pbiBa. CBoiicTBa
HenpepbIBHBIX (PYHKIUIA.

Omnpenenenue Npou3BOIHON, €€ PU3NIECKUN, TEOMETPUIESCKUN
Y SKOHOMHYECKUH cMbICI. OCHOBHBIE TIPaBHIIH

Huddepennmansroe | mudpdepennuponanus. Juddepennman. [Ipon3Boansie u
6 UCYHCIICHUE nuddepeHIanbl BEICIINX MOpsiaKoB. Teopemsbl Pois,
(byHKIMM OHOM Jlarpanka u Komm. [IpunosxeHus npou3BOAHON: UCCIEA0BAHUE
MepeMEeHHOMN (GyHKIIMU HA MOHOTOHHOCTB, 3KCTPEMYMBI, BBIITYKIIOCTb U
BOTHYTOCTb, PACKPBITHE HEOIIPEAeIEHHOCTEH; (hopMmyTa
Telnopa.
@DyYHKIMM HECKOJIBKUX NepeMEHHbIX. [Ipenen, HenpepbIBHOCTD.
Dymictm YactHble HPOM3BO/HbIE. YacTHbIe MPOU3BOIHBIE BBICIIIUX
7 HOCKOMLKIX nopsiakoB. [onaerit muddepennman. [Iponszoanas mo
HepeMeHHbIX HaIpaBJICHUIO. Fpa,[[I/IeH}“. DKcTpeMyMbl QyHKITUU HECKOJIBKHX
MIEPEMEHHBIX. Y CIIOBHBIN 3KCTpeMyM. MeToa MHOXKUTENEH
Jlarpanxa.
[TepBooOpasnas u HeomnpeaeIeHHbIA nHTEerpal. OCHOBHBIE
CBOICTBa HeoMpeesIeHHOro HHTerpana. HemocpenctseHHoe
3 Heonpenenennsiit HHTErpupoBanue. IHTerpupoBanue 3aMeHOM EPEMEHHOM.
UHTerpanl dopmyna HHTETPUPOBaAHHUS 110 YacTsM. MIHTerpupoBanue
panmoHansHON GyHKIMU. HTETpHipOBaHne
TPUTOHOMETPUUECKUX U UPPALMOHABHBIX QYHKITUH.
5.2. CTpyKTypa JMCHUILTHHBI
KonnyecTBo yacos
Ne HaumenoBanue BCETO 1 113 Cp
paznena
(TeMbl) paszzena (Tembl)
1 Onpenenureny. 8 2 4 2
Cucrembl TMHEHHBIX
YpaBHEHUU
2 Marpuiisl 8 2 4 2
3 JIuneitnoe 8 2 4 2
BEKTOPHOE
IIPOCTPAHCTBO
4 DIIeMEHTHI 6 2 4
AHAJIMTUYECKOMN
reOMEeTpUH
4 BBenenue B 6 2 4
MaTeMaTHYECKUI
aHaJIn3
6 HuddepenuuansHoe | 6 2 4
UCYHCIIEHUE
(GyHKUIMU OJTHOM




MIEPEMEHHOM
7 OyHKIUU 6 2 4
HECKOJIBKHUX
MIEPEeMEHHBIX
8 Heonpenenennsiit 6 2 4
UHTErpal
Koncynpranus 2 - -
[TIpomexxyTouHas 2
aTecTauus
O0mmii 00bem 58 16 32 6

5.3. IlpakTH4YecKHe 3aHATHS U CEMHUHAPBI

No | Ne paznena Komaec
n/m | (TeMsI) Tema TBO
4acoB
1 1-2 Onpenenurenu. CucTeMbl JIMHEHHBIX YpaBHEHUI. MaTpuiisl 4
2 3 JInHeitHOe BEKTOPHOE MPOCTPAHCTBO 4
3 4 DNeMEeHTHI aHATUTUYECKON T€OMETpUN 4
4 4 Kpussie BTOpOro nopsjika 4
5 5.6 Beenenue B MmaremaTnueckuil ananus. Auddepenunansuoe 4
ucyKciIeHUe PYHKIMH OJHOMN NepeMeHHOM
7 7 DYHKIMY HECKOJBbKUX NEPEMEHHBIX 4
8 8-9 HeonpeneneHHbIN HHTErpabl 4
5.4. JIabopaTopHbie padoThI
HE MPEyCMOTPEHBI
5.6. CamocTosiTe/ibHOE M3YUeHHE Pa3/1esi0B (TeM) TUCIHHILINHBI
Ne paznena Temsbl, BBIHOCUMBIE HA CAMOCTOATEIBHOE N3YUECHHE KonnuecTtso
(Tempr) 4acoB
| Onpenenurenu. CUCTEMBI JINHEHHBIX YpaBHEHUI 1

Marpuiisl

JInHeitHOe BEKTOPHOE MPOCTPAHCTBO

DJIEMEHTHI aHAIMTUYCCKOU reoMCeTpruun

DB (W
N[ ===

BBenenue B MaTeMaTHUECKUM aHAIN3

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Hnghopmayuonnvie mexnonocuu, ucnonv3yemvie npu ocywecmeienuu 00pa3zo8ameibHo20
OCHOBHBIE TEXHOJIOTUU O0yUEHUS:

— pabota ¢ uHdopmaluen, B TOM YHCIIE C UCMOJIb30BAHUEM PecypcoB ceTH MHTepHeT;

— MOJrOTOBKAa M pealn3alusi MPOEKTOB (MYJbTUMEIUWHBIX MMPE3CHTAlUd W Mp.) MO
3apaHee 3aIaHHON TeME;

— HCCIIEIOBaHWE KOHKPETHOM TeMbl W O(OPMIICHHE pe3yJhTaTOB B BHJE JOKIAaa C
MIPE3EHTALUEN;

— paboTta ¢ TekcTaMu yueOHHKA, TOTIOTHUTENHLHON JTUTePaTypOii;

— BBINOJHEHNE UHIUBUYyAJIbHBIX 3aJJaHUH.




WNudopmannoHHbIe TEXHOIOTHH:

— cbop, XxpaHeHue, CUCTEMaTU3aIus, 00paboTKa W MpecTaBIcHUE yUeOHON M HAyYHOM
nHpopMmanuu;

— o0paboTka pa3IMYHOTO poja
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

— CaMOCTOSITEJIbHBIN TMOUCK JOMOJHUTEIFHOTO Y4eOHOr0 W HAyYHOTO Marepuala, ¢
UCTIOJIb30BAaHUEM TIOMCKOBBIX CHCTEM U CaUTOB ceTH VMHTEpHET, 3JIEKTPOHHBIX SHIMKIONCIUN 1
0a3 JaHHbBIX;

— HCIIOJIb30BAHHME ODJICKTPOHHOW TIOYTHI TpemojaBareNeii ©u OoOydJarommxcs s
PACChUIKH, MEPETUCKU U 00CYKICHHUS BO3HUKIINX YISOHBIX TPOOIIEM;

— HCHOJb30BaHUE JIMCTaHITUOHHBIX 00pa3zoBaTeIbHBIX
HE00X0JUMOCTH)

AKTHBHbIE W HHTEPAKTHBHBbIe 00pa3oBaTejlbHble TEXHOJOTHMH, HCHOJb3yeMblie B
ay/IMTOPHBIX 3aHATHSX

uHpOpMallMd C TMPUMEHEHUEM COBPEMEHHBIX

TEXHOJIOTUH (mpu

Ne paznena Bun Hcnonb3yeMble akTUBHBIE U HHTEPAKTUBHBIC KonuuecTtso
(Tembr) 3aHATUA o0Opa3oBaTeIbHbIE TEXHOJIOTUU 4acoB
(JI, 113,
C, JIP)
1-3 J Omnepesxarorasi cCaMOCTOSITeNIbHAsi paboTa 3
CTYJCHTOB.
4 113 [IpobsemMHOe 00OyUeHHE. 1
5 113 Juckyccus. 1
6 113 Macrep-kiacc 1
7-8 J Omnepesxarorasi cCaMoCTOSITeNIbHAsi paboTa 2
CTYJCHTOB.
9 113 [IpobsemMHOe 00yUeHHE. 1
[TpakTHveckas MOAroTOBKAa 00YYarOIIHXCs
No Bun Bungst pabot KonunuectBo
paznena 3aHSTHS 9acoB
(Temsr) (JIK, TIP,
JIP)
7. O EHOYHBIE CPEACTBA JJIA TEKYHWIET'O KOHTPOJIA

YCHEBAEMOCTH ¥ TIPOMEXKYTOUYHON ATTECTAIIAU

7.1. TunoBble 3a1aHUA JJI TEKYLIEro KOHTPOJIS

IlepeyeHb THIIOBBIX KOHTPOJIBLHBIX BOIIPOCOB /ISl YCTHOI'0 OIIPOCa
1. JMHEMHAS AJITEBPA U AHAJIUTUYECKASI TEOMETPHUS

1. Omnpegenurenu BTOPOrO MU TPEThErO TMOPSAKOB M HUX CBoWcTBa. MuUHOpEl u
anredpanveckue AOmNoJHEeHUs. Pa3nokeHne ompenenurtess Mo 3JeMEHTaM KaKoro-iudo psaa.
[TonsiTHe 06 ompenenuTeNsx n-To MopsIKa.

2. Pemenue cucteM quHEWHBIX ypaBHeHUH. Popmyiiel Kpamepa. Meton ["aycca.

3. Bexkropsl. Ciio)keHHE U BBIYMTAHME BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. [[nuHa
BEKTOpa. YToa Mexay BekTopamu. PaccrosHue mexay aByms Toukamu. IIpoekius BekTopa Ha
ocb. Koopaunats! Bekropa. CkansipHOe 'TpOn3BeIeHNE BEKTOPOB.

4. Marpuusl. Panr marpunel. JlelictBus Hajg marpunamu. OOpatHas Marpuiia. MaTpuyHas
3alMch CUCTEMBI IMHEWHBIX ypaBHEHUH U ee pemenue. Teopema Kponekepa-Kanemnn.



5. Cucrembl KOOpAMHAT Ha MPSAMOM, TIIOCKOCTH, B MpocTpaHcTBe. OCHOBHBIC 3ajladyd Ha
METOJ KOOpAMHAT (PacCTOSHME MEXIy JABYMsI TOYKaMHU, [EJIEHHE OTpe3Ka B JaHHOM
OTHOIIICHUH).

6. Ilonatme 00 ypaBHEHHM JHMHUU. YPaBHEHUE TPSAMOH C YTIOBBIM KO3((UIIMEHTOM.
OOwee ypaBHEHHE MNPSAMONH. YTOJ MEXIy JABYMs NPSMBIMU; YCIOBHS MapajuIeIbHOCTH H
NEPHEHAUKYISIPHOCTH IPSAMBIX. YPaBHEHHE MPAMOM, IIPOXOAIIEW uepe3 [JBE TOYKHU.
Ilepeceuenue IByX MPSIMBIX.

7. KaHoHnueckue ypaBHEHMS KpHUBBIX BTOPOrO IIOPSAKA: OKPYXKHOCTH, 3JUIMIICA,
rUnepO0JIbl, MapadoJIbI.

8. IlmockocTe.  YpaBHEHHME  IUIOCKOCTH, MPOXOASAIIEH  4epe3  JAHHYI0  TOYKY
HEPIEHINKYJIIPHO JaHHOMY BeKTOpy. Ob1ee ypaBHEHHE IIIOCKOCTH, €0 YaCTHBIE BU/IBI.

II JTUODEPEHIIMAJIBHOE UCUMCJIEHUE ®YHKIIUNU OJHOW HE3ABUCUMOU
IMEPEMEHHOU

9. Ilonarme wmHOxecTBa. Omnepauuu Haja MHOXKeCTBaMU (0ObEJUHEHUE, IEepecedeHue,
JIOTIOJTHEHUE U JIEKapTOBO MIPOU3BEACHNUE).

10. IlocrosiHHbIE U epeMeHHble BeanuuHbl. Onpeaenenue GyHkuun. O0nacTh onpeneneHus
¢yHKuuu; crnocoOwl ee 3amanus. I'paguueckoe n3odpaxkenue pyHkuuu. OCHOBHBIE CBEJCHHS U3
KIaccupuKanuu GyHKITHHA.

11. Yucnossie MOCJIEA0BATEIbHOCTH, 170. CXOJIMMOCTb. [Ipenen YUCIIOBOM
[OCJIeI0BaTeNbHOCTU. TeopemMa O CyLIECTBOBAaHMM IIpe/iella MOHOTOHHOM OrpaHMYeHHOMN
MOCJIEIOBATEILHOCTH ((POPMYITHPOBKA).

12. Ipenen ¢pyukuuu. OcHOBHBIE TeopeMbl O mpenenax. IlepBolil 1 Bropoii 3amedaresibHble
npenensl. HeonpeneneHHble BbIpaXKEHUsSI U CHOCOOBI UX packpbITUs (mpumepsl). CpaBHeHUE
0ECKOHEUHO MaJIbIX BEJIMYMH.

13. HenpepbsIBHOCTH (GYHKIIMHU B TOUKE U HA HHTEpBaje. Touku pa3peiBa pyHkiuu. CBoOCTBA
(GyHKUMH, HEPEPBIBHBIX HAa 3aMKHYTHIX MHOXECTBaX.

14. 3agaun, npuBoAdAlME K MOHITUIO Npou3BogHOW. OmpereneHue NPOU3BOAHON; ee
TEOMETPUYECKUNA U MEXAHUUYECKUIN CMBICIL.

15. TlpaBuna auddepenuupoBanus ¢GyHkiud. [[pon3BOgHBIE OCHOBHBIX JJIEMEHTAPHBIX
¢ynkuuit. [IponsBoanas crnoxxnoi ¢pyHkimu. [IpousBogHas oOpaTHol GyHKIMH.

16. IIpou3BOAHBIEC BBHICIIUX MOPSAKOB.

17. Quddepennman ¢yHkmu; ero reoMmerpuueckuii cmbici. CpoiictBa auddepeHnuana.
[Tpumenenue auddepennnana B NpUOIUKEHHBIX BHIUUCICHUSIX.

18. IlpumeHeHHe MPOM3BOIHON K BEIUMCICHHIO MpeenoB (mpaBuiio Jlonurans).

19. Teopembr Poms, Jlarpanxka. [IpumeHeHHe NMPOU3BOIHOM K HCCIENOBAaHUIO (YHKIUH.
OkcrpeMyMbl GyHKIMHU. HaxokaeHne HauMEHBIIEro W HauOoJIbLIero 3HaYeHUH (yHKIMM Ha
MHTEpBAJe.

20. BpInykJI0OCTh M BOTHYTOCTh Tpaduka (PyHKIMH, TOUYKH Neperuda. ACUMOTOTHI KPUBOM.
Cxema uccnenoBanus (GyHKLIMU U IOCTPOEHUS ee rpaduka.

21. IpubnuxkeHHOE pelleHue ypaBHEHH: rpaduyeckoe OTAeIeHne KOpHEel MeToI0M Mpoo;
METOJ1 XOpJI ¥ KacaTeabHbIX. MeToa UTepanni.

1.  AM®PEPEHIIMAJIBHOE  HNCUUCJIIEHUME @®VYHKIMM  HECKOJIBKUX
HE3ABUCHUMBbIX IIEPEMEHHbBIX

22. Ompenenenvie  (QYyHKIMM HECKOJNbKUX HE3aBUCHUMBIX mepeMeHHbIX. Ilpegen w
HENPEPBIBHOCTH QYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

23. YacTHble NpPOU3BOJHBIE (YHKIHMU HECKOJIBKMX HE3aBUCHUMBIX IE€PEMEHHBIX, UX
FeOMETPUUECKUNA CMBICH (7151 CiTydasl IByX HE3aBUCHUMBIX NEpEMEHHbIX ). YacTHbIE IPOU3BOIHBIE
BBICILIUX MOPSIIKOB.

24. Tlonuwii nuddepennman GyHKIUUM HECKOJIbKUX HE3aBHCHUMBIX IEPEMEHHBIX; €ro
IpUMEHEHHE B IPUOIMKEHHBIX BHIYMCIICHUSAX.



25. DkctpemMyM (PYHKIIMM MHOTHX TNepeMeHHbIX. HaxoxneHne HanOoNbImX 1 HAaUMEHBIITUX
3HaYeHUN QPYHKLUH..

26. CkansipHoe W BekTopHoe moJjisi. IIpousBogHas mo HampaBiieHHIO ['pagueHT (QyHKIUU.
CaoiicTBa rpajueHTa.

IV. UHTET'PAJIBHOE UCUUCJIEHUE

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

28. HMuTerpupoBaHue 3aMEHON MEpPEeMEHHOM; MO YacTsaM. MHTerpupoBaHUE palMOHAIbHBIX
IpoOeii.

29. 3anmauyu, NpUBOIAIIME K MTOHATHIO ONPEAEICHHOro UHTerpayia. OnpenesieHHbIil HHTerpall
KaK Ipeaes MHTerpanbHeix cyMM. [lonarue 06 nnTerpupyeMoit GyHKIMH, GOPMYIHPOBKA TEO-
pembl cyiecTBoBaHus. CBOMCTBA OMPEEIEHHOTO HHTErpaa.

30. CBsi3p MeXay ONpEACICHHBIM W HEONpeAeleHHbIM uHTerpaioMm (dhopmyna Herorona-
JleitOHuna). Beruucnenue onpeaeneHHbIX HHTETPAJIOB CIIOCOOOM MOJACTAHOBKH U MO YaCTSIM.

31. T'eomerpuueckue MNPUIOKEHUS OINPEAEICHHOIO MHTErpajga: BBIUMCICHHME ILUIOLIAAEH
¢buryp; o6beMOB Tel TO IJIOLIAASIM CEYCHHH W TeJ BpaIICHUS;, JUIMH Ay KPUBBIX; IUIOIIAAEH
IIOBEPXHOCTEN BpALICHUS.

32. HecobcTBeHHbIE HHTErpajbl C OECKOHEUHBIMH IIpelejaMH WHTETPUPOBAaHUS U OT
HEOorpaHUYEHHBIX (QyHKIMA. [IpuMepsl CXOASIUXCS U PaCXOSAIINXCS HHTETPAJIOB.

V. IUODOEPEHIIMAJIBHBIE YPABHEHUA

33. Ilonsarue o muddepenunansaom ypaBHenuu. uddepennmanbapie ypaBHEHHS TTIEPBOTO
nopsiaka. [lonsarue o6 obmiem u yacTHOM perieHnu. HaganbHble ycioBusi.

34. quddepeHnmanbabie ypaBHEHHS C pPa3JCiSIONIUMHUCS TepeMeHHbIMH. OIHOPOIHBIE
muddepeHnransubie ypaBHeHus. JIuneiinsie nuddepeHianbapie ypaBHEHHUS.

35. TeopemMa 0 CyIOIECTBOBAaHMM U E€AMHCTBEHHOCTH pemIeHUS IuQepeHIIHaTIbLHOrO
ypaBHEHHUS MEPBOro nopsaka (6e3 10Ka3aTeabCTBa).

36. Jluneitapie omHopoHBIE nu((depeHIaTbHbIe YPaBHEHUSI BTOPOTO mopsiaka. JImHeidHo-
He3aBHcHUMBIe perieHus. CTpyKTypa o0IIero pemeHusl.

37. Jluneiinple opHOpoaHBIe auddepeHInaNnbHbIE ypaBHEHHS BTOPOTO TOpPSIKAa C
MNOCTOSHHBIMU KO3 UIMeHTaMH.  XapaKkTepucTuyeckoe ypaBHeHue. OOmiee pelieHue
YpaBHEHHUS.

38. OOuree penieHre TMHEHHOTO HEOJHOPOAHOTO TU(GEpEeHINAIBHOTO YPaBHEHUS BTOPOTO
nopsaka. Teopema HajokeHUs. MeToa Bapuanuu MPOU3BOJIBHBIX IOCTOSIHHBIX. YacTHbIE
peleHnss JUHEWHBIX AnddepeHIualbHbIX YpPaBHEHUH BTOPOrO MOpPsKa € MOCTOSHHBIMU

koapurmenTamu TSt MPaBbIX yacTeu B BHJIC byHKIMI: MHOTOYJICH;
Ae™; Acosnx + Bsin nx
VI. PAbI

39. UYucnoBsle psijibl; UX CXOJUMOCTb U pacxoauMocTb. HeoOxonuMble yCIoBUs CXOJUMOCTH.
CBolicTBa CXOASIIUXCS PAIOB.

40. Psanpl ¢ mosoXUTeIbHBIMU WieHaMu. [Ipu3HaKu cX0AMMOCTH, OCHOBaHHBIE HA CPAaBHEHUHU
psnoB. [Ipusnak JJanam6epa. Muterpanbublil mpusHak Komm.

41. 3nakouepenyromuecs psaasl. [IpuzHak Jleitoamna. AGCOTIOTHAS U YCIOBHAS CXOIUMOCTD.

42. Crenennble psansl. Teopema Abens. UHTepBan CXOIMMOCTH.

43. Papsr Teiopa m Maknopena. buHOMuanbHbIA psAnx. PaziiokeHue B CTENEHHOW psif
3JIEMEHTAPHBIX (QYHKIUH.

44. TlpunoxkeHue CTENEHHBIX PAJOB K MNPUOJMKEHHBIM BBIUMCICHUSM, BBIYUCICHUE
OTIpeIeIeHHBIX MHTETPAJIOB, pelleHne audepeHInanbHbIX YpaBHEHUI.

7.2 TunoBbie MaTEPHUAJIbI JI1 HTOTOBOM ATTECTALIMM MO JMCUMUILINHE

TunoBbie BOIIPOCHI AJIM IK3aMEHAa



10.

11.

12

13.

14.

15.

16.
17.

18

20.

21.

22.

Onpenenurend BTOPOrO0 W TPEThEro TMOPAAKOB M HMX CBOWCTBA. MWUHOpPBH U
anreOpandeckue JOMOJIHEeHUs. PaznoxeHne onmpeaenuTens Mo 3JIeMeHTaM Kakoro-au0o
psaa. [lonstre 06 onpenenuTensx n-ro NoOpsIKa.

Pemenue cucrem nunelnbix ypaBHeHnil. @opmynsl Kpamepa. Meton I'aycca.

Bektopsl. CioxeHne U BbIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uucio. JinuHa
BEKTOpa. YTosl MexXIy BekTopamu. PaccrosHue mexay aByms Toukamu. [Ipoekius
BeKkTOopa Ha och. Koopaunarte! BekTopa. CkansipHOe 'TpOu3Be/IeHUE BEKTOPOB.

Marpunpsl. Panr matpunsl. JleiictBust Hag matpunamu. ObpatHas marpuna. MarpuyHas
3alMCh CUCTEMBI JIMHEHHBIX YpaBHEHUM U ee pemieHue. Teopema Kponekepa-Kanemm.
CucreMbl KOOpPAMHAT Ha IPSIMOMW, IJIOCKOCTH, B IpocTpaHcTBe. OCHOBHBIE 3a/ayd Ha
METOJI KOOpJAMHAT (pacCTOSHUE MEXIy IBYMs TOYKaMH, JEJIEHHE OTpe3Ka B JIaHHOM
OTHOIIICHUN).

[TonsiTue 00 ypaBHEHMH JIMHHMMU. YPABHEHHE MPSIMOU C YTJIOBBIM KO3(PHUIUECHTOM.
OO01ee ypaBHEHHE MIPSIMON. YTOJI MEXKIY ABYMsI IIPSIMBIMU; YCIOBHS MapaJljIeIbHOCTH U
NEPIEeHIUKYISIPHOCTA TPSAMBIX. YpaBHEHUE NPSIMON, MPOXOISIIeld yepe3 JBE TOUKH.
Ilepecedyenue 1ByX NPSIMBIX.

KaHonuueckne ypaBHEHHsS KPHUBBIX BTOPOTO TMOPAIKA: OKPYKHOCTH, DIUIMIICA,
rUrepoOoIIbl, mapadoIIb.

[InockocTh.  YpaBHEHHE  IIJIOCKOCTH, MPOXOJAIICH  uepe3  JaHHYI  TOYKY
NEPIEHIUKYIISIPHO TaHHOMY BeKTOpy. O011ee ypaBHEHNE IUIOCKOCTH, €0 YaCTHBIE BUJIBI.
[Tonstue muoxectBa. Omepanuu Haja MHOXecTBaMU (0ObeAMHEHHE, MepeceyeHue,
JIOTIOJTHEHUE U JIEKapTOBO MIPOU3BEACHNUE).

[TocrosiHHbIe U IepeMeHHbIe BenuyuHbl. Onpenenenue yHkiuu. O0IacTh onpeneaeHus
¢yHkuuu; cnocoObl ee 3amanus. ['paduyeckoe m3obOpaxkenne (yHkmuU. OCHOBHBIC
CBeZleHHsI U3 Kiaccuukau QyHKIHH.

Hucnossle IIOCJIEIOBATEIbHOCTH, X CXOJUMOCTBb. [Ipenen YUCJIOBOU
MOCIIE0BATENBHOCTH. TeopemMa O CyIIeCTBOBAHUU Mpe/iesia MOHOTOHHOM OrpaHHYeHHOM
MOCJIEIOBATEIBLHOCTH ((POPMYITHPOBKA).

. IIpenen ¢pynkunu. OcHOBHBIE TeOopeMbl 0 npeaenax. [lepBelii 1 BTOpoil 3aMedarenbHble

npenensl. HeomnpeneneHHble BBIpaKEHUS U CIOCOOBI HMX PACKpbITUS (TIpUMEpHI).
CpaBHeHHE 0€CKOHEYHO MaJIbIX BEJTUYMH.

HenpepreiBHOCTh QYHKIIMU B TOUKE W Ha WHTepBaie. Touku pa3psiBa GyHKInu. CBOKCTBA
(GyHKLIMH, HEPEPBIBHBIX HAa 3aMKHYTHIX MHOXKECTBaX.

3amaun, MPUBOJANIME K TOHATUIO TMPOM3BOAHOW. OrpenesneHne MPOU3BOIHON; ee
reOMEeTPUYECKUN 1 MEXaHUYECKUN CMBICIT.

[IpaBuna auddepenuupoBanus QyHkui. [Ipous3BoAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit. [IponsBoanas cnoxxnoi ¢pyHkimu. [IponsBogHas oOpaTHON HyHKIMH.
[Tpon3BOIHBIC BBICHIUX TTOPSIKOB.

Huddepenuman ¢yHkuuu; ero reomerpuueckuilt cmoici. CoiicTBa nuddepeHiuana.
[Tpumenenue auddepennnana B NpUOIUKEHHBIX BHIUUCICHUSIX.

. [IpuMeHeHne NpoU3BOJHOM K BRIYMCICHUIO IIpeienoB (mpaBuio Jlonurans).
19.

Teopemsl Pomns, Jlarpanxka. IlpuMeHnenune mpou3BOAHON K HMCCIEIOBaHUIO (YHKIUH.
OkcrpeMyMbl  GyHKIMU. HaxoxaeHue HaWMEHbIIEro M HauOOJIbLIEro 3HAYCHHH
(GYHKIIUM HAa UHTEpBAJIE.

Boiyknocts u BOrHYTOCTh Ipaduka (yHKIHH, TOYKU mepernda. ACUMITOTHI KPHUBOH.
Cxema uccnenoBaHus (PYHKIIMH U IIOCTPOCHUS €€ rpaduka.

[TpubnmxeHHoe pelieHne ypaBHeHUI: rpaduyeckoe oTAeeHne KOpHEH METOIOM Mpoo;
METO/JI XOp/Il ¥ KacaTelbHbIX. MeTo uTepanuii.

Onpenenenne (GYHKIMM HECKOJBKMX HE3aBUCHUMBIX IepeMeHHBIX. [lpenen
HENPEPBIBHOCTh QYHKIIMH HECKOJIbKUX MEPEMEHHBIX.
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23.

24.

25.

26.

27.

28

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41
42

44,

YacTHble NpOU3BOAHBIE (DYHKIMM HECKOJBKMX HE3aBUCHUMBIX IEPEMEHHBIX, HX
TreOMETPUYECKUN CMBICH (A7 ciiydass JIByX HE3aBHCUMBIX MEPEeMEHHbIX). YacTHbIe
IPOM3BOJIHBIE BBICIINUX ITOPSIKOB.

[Monueiit  guddepernnnan QGyHKIUM HECKOJIBKUX HE3aBHCUMBIX IEPEMEHHBIX; €ro
IPUMEHEHHE B IPUOIM>KEHHBIX BBIYNCIICHUSAX.

OkcrpeMyM (QYHKIIMM MHOTHX TepeMeHHBIX. HaxoxaeHne HanOoIbIINX U HAUMEHBIINX
3HAYCHUH (PYHKITUH..

CkanspHoe u BekropHoe mojs. IlpowsBomHas mo HampaBieHUIO ['pagueHT (QyHKUIUH.
CBolicTBa IpaJIuCHTA.

Heormpenenenusiii mHTErpast; ero cBoiictsa. Tabinia OCHOBHBIX HHTETPAJIOB.

. UnTerpupoBanre 3aMeHOll mepeMeHHOM; mo yacTsaMm. MHTerpupoBaHue palMoOHAIbHBIX

TIpoOeii.

3ana4yy, IpUBOJAILIME K NOHATHIO ONPEIACICHHOTO HHTerpana. OnpeneacHHbld MHTErpaj
Kak Tpelen MHTerpadbHBIX CcyMM. [loHstne 00 wuHTErpupyemMoi (QyHKUIUH,
(dopMyIMpOBKa TeOpeMbI CyliecTBOBaHUsA. CBOMCTBA OIIPEEIEHHOIO HHTErpaa.

CBsi3p M@Ky OIpENEICHHBIM M HEOIpelesleHHbIM HuHTerpaoMm (popmyna HproToHa-
JleiiOHuua).Berurcienne omnpeneneHHbIX HHTETpajoB CHOCOOOM IOJCTAHOBKU U IO
YacTsIM.

['eomeTpryeckne NPUIIOKEHUS ONPENCIICHHOTO MHTErpaja: BBIUUCICHHE ILIOMIAACH
¢uryp; oObEMOB Tel TO IUIOLIAISAM CEYEHUN U Tel BpPALLEHUS; JUIMH Iyr KpPUBBIX;
IIoNIaiel NOBEPXHOCTEN BPALLCHUS.

HecoOcTBeHHble uHTErpajibl ¢ OECKOHEYHBIMU MpeAeiaMd HMHTEIPUPOBAHUA U OT
HEeorpaHHuYeHHbIX (PYyHKIMNA. [IpumMepsl cXOASIUXCS U pacXOAIIUXCsS HHTETPajIoB.
[Tonsitne o nudpdepenuuansHoM ypaBHeHUH. JuddepeHunanbupie ypaBHEHUS IEPBOTO
nopsaka. [lonstue 06 o0mieM u yactHoM pereHnH. HauanbHble ycaoBus.
JuddepeHunanpaple  ypaBHEHHS C pa3ACSIIOIIAMUCS TepeMeHHbIMU. OIHOpPOTHBIE
muddepenianbable ypaBHeHus. Jlnnelinsle nuddepeHnnanbable ypaBHEHHUS.

TeopemMa 0 CyIIECTBOBaHHMM H €IMHCTBEHHOCTH pemeHus anddepeHnaibsHoro
ypaBHEHHMsI IEPBOTo Mopsaka (0e3 J0Ka3aTenbCTBa).

Jlunelinpie onHOpoAHbIE NUdepeHnaNbHbIE YpaBHEHHsI BTOpOro nopsaka. JluneitHo-
He3aBUCHMbIe pemieHus. CTpyKTypa oOILIero pemeHms.

Jluneitnble ogHOponaHble auddepeHIraNbHble yYpaBHEHHUS BTOpPOro MOpsAIKa C
HNOCTOSSHHBIMU KO3 duiimenramu. Xapakrepucruueckoe ypaBHeHue. OOliee pelieHue
YpaBHEHHUS.

OO1u1ee penieHrne JIMHEHHOro HEOAHOPOAHOTO AU (epeHINaIbHOIO YpaBHEHUS BTOPOTO
nopsiaka. Teopema HasoxxeHUs. MeTos Bapuaui IpOU3BOJIbHBIX OCTOSIHHBIX. HacTHbBIE
peleHns JIMHEHHbIX TuddepeHNaTbHbIX YPAaBHEHUH BTOPOTO MOPSJIKA C MOCTOSTHHBIMU
kodp¢uumeHTaMu  JUIsl  NpaBbIX 4YacTel B BUAE  (QYHKUMH:  MHOTOYIEH;

Ae™; Acosnx + Bsin nx

YucnoBsle pAabl; UX CXOAUMOCT M pacxoIuMocTb. Heo0xoanMble ycIoBHS CXOAUMOCTH.
CBoMlcTBa CXOIAIIMXCS PSIIOB.

Psnpl ¢ nonoxurensHpIMU wieHaMu. [Ipu3Haku cXo0AMMOCTH, OCHOBaHHBIE HA CPAaBHEHUU
psnoB. [Ipusnak lanambepa. Mnrerpansabiii npusHak Komm.

. 3Hakouepenyrommmuecs psaabl. [Ipusnak JleitOHma. AGCOTIOTHAS U YCIOBHAS CXOAMMOCTb.
. Crenennsie psaael. Teopema Abens. HTepBaz CXOIUMOCTH.
43.

Pansr Teismopa m MaxknopeHa. buHomuanbHelii psa. PasnoskeHue B CTENEHHOW psif
3JIEeMEHTapHBIX (PYHKIIHUHA.

[lpunoxeHne CTENMEHHBIX PSJOB K MPUOIMKEHHBIM BBIYMCICHHUSM, BbIUYHCIICHHUE
OTpeieNIeHHBIX UHTETPAJIOB, pelieHrne Au(depeHInaIbHbIX YPaBHEHH.

TunoBbie NPAKTUIECCKHUE 3aJaHUsA AJIS IK3aMEHa
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8§ -2 3 -2 7 2
3agaua 1. /lanel matpunsi A =| -3 5 1 |C=| 1 9 -7
0 1 -1 -7 =2 1
1)Borunciutes Matpuiy A + 2C - 17C"; 2) Beimonusiercst 1u paBeHCTBO AC=CA?
3) BbluuciauTh onpenenuTenu |AC| = |CA] = |C||A| .

5 =7 1 3
3 1 -2 =2
4) ITpuBecTH K 1MaroHajIbHOMY BUYy U BBIYMCIUTH ONPENETUTEND 43 2 o

1 -2 1 =2
5) Pemnth cucteMbl ypaBHEHUH :
a)io popmyinam Kpamepa u MaTpu4HbIM METOAOM
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

2%, —x,+3x;—x, =4

3agaua 2. l)HOCTpOI/ITb TOYKM ¥ BEKTOPEL: a) A( 1, 0), B(-7, -7), AB; 0)C(3,-3,9),

D(-7,-1, 1), CD; 2)]laubl BekTopsl: a (1,6), b( —5,—1). BeruuciuTh 1 ©300pa3uTh B CUCTEME
KOOP/IMHAT CIIe/IyIONIHe JIMHEWHBIC KOMOMHAIIUU 3TUX BEKTOPOB

a+b

2.a+ 1_9, a —l; .3) HaiiTu nuneiinyro KOMOWHAIUIO BEKTOPOB: a= (-3,6,4,10),

b= 1,1,-1,-1), c= (3,1,-1,3) ¢ koapdunuentamu o= -1, f= -5, y = 7; 4) ByayT i1 BEKTOpHI
JMHEWHO 3aBUCUMBI WIIH JIMHCHHO HE3aBUCHUMBI B CJICI[yIOHII/IX TPEX CiydYasx:

a)a (19)b (2, 2)6)a (-2,-3,- 7)b a,-1,-1y
B)a:(0,2,—1),b:(—5,1,0),02(3,—9,4).
3anauya 3. /lansl Tpu BekTOpa: 5—(—1 -1,2), l;—(l -7,-3), E=(4 —2,-6). JlokaszaTh, 4TO

cHucTema {a b ,C } obOpasyer 6asuc B R3. Halitu pasnoxeHnue Bektopa d ( 10,5) o
TOMy Oaswucy.
3amaua 4.1)/laus1 Bektops! a(—1,—2 1) b(1,-2,0). Haiitu ‘

(a b) np; (2- a- b)

2)a) I1pu kakom 3HayeHnu X BekTOp a = (—1,4, X) opToronaneH BeKTopy b= (6,—1,0).

0) [Tpu kakuX 3HAYCHUSIX x,yBeKTopH a=(-1,4,5 n b= (x, y,—1) mapamnensuor?

3) BeruncnuTh TIIOMIAs M BBICOTY TpeyroyibHuKa ¢ BepmuHamu A(1,-3,1), B(-9, 0,2), C(7,10,-2).
4) Bepimnsl TpeyroyibHOM nupaMuabl Haxoaatces B Toukax A(-3, -3, 4), B(0, 3, 4),

C(1,0,- 4), D(-1,-1, 0). Beruncauts: a) 00bEM nupamMuibl; 6) BEICOTY, OMYIICHHYIO U3 BEPIINHBI
A; 5) BoisicauTts, nexar au touku D(-3,17, 2) u E(1, 2, 6) B mnockoctu ABC, rae A(-4,-1, 0),
B(0,-1,-3), C(0, 3,- 4).

Kpurepun onieHKH NpoMeKyTOYHOM aTTecTanuy (IK3aMeHa)

Onenka XapaKkTepucTHKH 0TBeTa 00y4alolerocs

Otnnuno - CTYJIEHT T7TyOOKO M BCECTOPOHHE YCBOMJI TPOrPaMMHBIM MaTepHa;

- YBEPEHHO, JIOTUYHO, IIOCIEA0BATEIBHO U IPAMOTHO €T0 U3JIaracr;

- ONMPAsACh HA 3HAHUS OCHOBHOM M JIOMOJHUTEIBHOM JMUTEPATYPBHI,
TECHO IIPUBS3bIBAET YCBOCHHBIEC HAYYHBIC NIOJIOKEHUS C IPAKTUYECKON
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NeATEeIIbHOCTBIO;

- yMeJI0 00OCHOBBIBACT U APTYMEHTHPYET BBIIBUTAEMbIC UM UJIEH;
- JIeJIaeT BBIBOJIBI U 000OIICHHMS;

- CBOOOJIHO BJIQJICET CUCTEMOU IMOHATUH 10 JUCHIUILIHHE,
-IIPAaBWJIHHO PEIINJI CUTYAIIMOHHYIO 3a]1a4y.

Xoporio - CTYACHT TBEpPJO YCBOMJI MPOTrpaMMHBI MaTepuai, rpaMOTHO H IO
CYILIECTBY M3JIaraeT ero, ONUpasch Ha 3HAHUSI OCHOBHOM JIUTEPATYPHI;

- HE JIOMYCKAaeT CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TPAKTUUYECKON JACSATEIBHOCTDIO;

- apryMEHTHPYET Hay4HbIE MOJIO0KCHHUS;

- JIeTaeT BBIBOJIBI U 0000IIEHUS;

- BJIaZIeeT CUCTEMOMN MOHITHUM MO TUCIUIUINHE;

-IPAaBWJIHHO PEIINJI CUTYAIIMOHHYIO 3a]1a4y.

Y 10BIETBOPUTEIILHO - CTYIIEHT YCBOWJI TOJbKO OCHOBHOM INpPOTpaMMHBIA MaTepual, I0
CYLIECTBY H3JIaraeT €ro, ONUpPasChb Ha 3HAHUSA TOJIBKO OCHOBHOM
JTUTEPaTypHI;

- JIOMyCKAaeT HECYIIECTBEHHBIC OMIMOKH U HETOUYHOCTH;

- UCTIBITBIBAET 3aTPYAHEHHS B IPAKTUYECKOM IPUMEHEHUH 3HAHUIA;
- c51ab0 apryMEHTHPYET HayUHbIE TTOJIOKECHUS;

- 3aTpyAHsAeTCs B (HOPMYIUPOBAHUH BHIBOJOB U 00OOIICHMIA;

- YACTUYHO BNaJIe€T CUCTEMOI MOHSITHH 110 JUCIIUILIINHE;

- C 3aTPYAHEHUSIMU PEIINJI CUTYallMOHHYIO 3a]1a4y.

HeynoBiaeTBOPUTENBLHO | - CTYICHT HE YCBOWII 3HAYUTEIILHOM YaCTH MPOTPAMMHOTO MaTepraa;
- JIONyCKaeT CYyNIECTBCHHbIC OIMMUOKM W  HETOYHOCTH IpHU
PacCMOTpPEHHH MPOOIIEeM;

- HCTIBITBIBACT TPYJHOCTH B MIPAKTUYCCKOM IIPUMCHEHU U 3HAHUN;

- HE MOKET apTryMEHTHPOBATh HAyYHBIC ITOJIOKCHHS,

- He (hOpMyIHPYET BHIBOJIOB M O0OOIIECHHUI;

- HE PeInJI CUTYAIIMOHHYIO 33129y

8. YU EBHO-METOAUYECKOE U HWH®OPMALIMOHHOE OBECIHEYEHHUE
JUCHUIIIIMHBI
8.1. OcHoBHas 1uTEparypa

1. bapaymkun, B. B. Marematuka. DieMeHThI BbICIIEH MaTeMaTHKH : y4eOHUK : B 2 TOMax.
Tom 1/ B.B. bapnymikun, A.A. IlpokopreB. — Mocksa : KYPC : UHOPA-M, 2024. — 304 c.
— (Cpennee mnpodeccuonanbHoe oOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr
anekTpoHHbId. - URL: https://znanium.ru/catalog/product/2135282 .

2. bapaymkus, B. B. Marematnka. DneMeHThI BbICIIEH MaTeMaTHKH : y4eOHUK : B 2 TOMaXx.
Tom 2 / B. B. bapaymkun, A. A. [IpokodseB. — Mocksa : KYPC : UH®PA-M, 2024. — 368 c.
— (Cpennee mnpodeccuonanbHoe oOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr
anekTpoHHbId. - URL: https://znanium.ru/catalog/product/2145214

8.2. lonostHuTEIBLHAS JIUTEPATYypa:

1. Bricmasi Matematnka : y4eOHUK U MPAKTHKYM IS CPETHEro MpoQecCHOHATHHOTO
oOpazoBanusi/ M. b. XpunynoBa [u g1p.]; moxn obmeit penakumeit M. b. XpumyHoBoif,
N. U. lpranok. — Mocksa : U3narensctBo Opaiit, 2024. — 472 c. — (IIpodeccuonanpHoe
obpa3zoBanue). — ISBN 978-5-534-01497-6. — Texkct : snexktpoHHbId // OOpazoBaTenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538382

2. Marematuka. IlpakTukym : ydeOHOe moOcoOMe IJsl CpPEAHEro MNpogecCHOHATHLHOTO
obpazoBanusi / O. B. TatapuukoB [u 1p.]; momx oOmei pemakuueir O. B. TatapaukoBa. —
Mocksa : M3marensctBo FOpaiit, 2024. — 285 c. — (IIpodeccuonanproe obpazoBaHue). —
ISBN 978-5-534-03146-1. — Texkcr : anexTpoHHbIN // OOpa3zoBarenbHas miuatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/537193
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Ilepuoauyeckue M31aHUA:

— Ilpuxnagnas uHQOpMaTHKA : HAYYHO-MH()OPMAIMOHHBIA >KypHan / W3maTenbcTBO
yHuBepcuter «Cuneprus». — 2006. — Mockpa, 2006-2025. — ISSN 1993-8314. - Tekcrt :
anexTpoHHbIH. - URL: http://www.iprbookshop.ru/11770.html

— IT Expert : xxypran «39kcnpecc Dnekrponuka» / UzmatensctBo UT Meama. - 1993. -
Canxkr-IlerepOypr, 2009-2022. - Teker AJIEKTPOHHBIN. URL:
https://www.iprbookshop.ru/38869.html

8.3. I[IporpammHoe oGecneyeHue
Microsoft Windows, Microsoft Office unu SIunexc 360

8.4. ba3bl 1aHHBIX, THPOPMAIIMOHHO-CIIPABOYHbIE U IOMCKOBbIE€ CHCTEMBbI,

HNHurepHeT-pecypcsl

ba3zvl 0annvix (npogheccuonanvrvle bazvl OaHHbIX)

—baza manneix IT cnenmanucra — http://info-comp.ru/

—ba3za nannbix «CTparernyeckoe ynpasieHHe U IIaHUpoBaHue» — http:// www.stplan.ru

—baza manHbIx o Ou3Hec-IaHupoBanuto — https://biznesplan-primer.ru/

—ba3a maHHBIX MO IEIONMPOU3BOJCTBY U JOKYMeHTooOopoty — https://clubtk.ru/osnovy-
deloproizvodstva-i-dokumentooborota-dlya-novichkov

—baza JTAHHBIX IPOTPaMMHOTO obecrieyeHus Oracle —
https://www.oracle.com/ru/index.html

Hnpopmayuonno-cnpasounvie cucmemvl

—CnpaBouHo-npaBoBas cucrema «Koncynbrantllmtocy» —http://www.consultant.ru/

Touckogvle cucmemol

—Sunekc - https://www.yandex.ru/

—Rambler - https://www.rambler.ru/

—Google - https://www.google.ru/

— Dnexmponnvie 06pazoeamenvhvle pecypcbl

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

—O0pasoBarenbHas miatdopma KOpaiir—https://urait.ru/

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

—DJIeKTpOHHAs OoubIroTeYHaS cucrema «CKCI" -
https://www.sksi.ru/Environment/EbsSksi

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

9.MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

JUia  peanuzanuy JUCHUILIMHBI TpeOyeTcsl Clenylollee MaTepUualbHO-TEXHUYECKOE
obecrieueHue:

- JUIS TIPOBENIEHUS JIEKIUM - yueOHas ayUTOpHsl, OCHAIlleHHass 000pyA0BaHUEM U
TEXHUYECKUMHU CpPEICTBAMH OOyUEHUs: CllelMaTu3upoBaHHas yuyeOHast MeOelnb; yueOHas T0CKa;
9KpaH; MPOEKTOP; KOMIIBIOTEP; METOAMUYECKHE MOCOOUs; yueOHO-HAIIISIIHbIE TOCOOUS: CXEMBI,
MIOPTPETHI; PACXOJHbIE MAaTEPUAIIBL;

- JUISL TIPOBEJICHUS] MPAKTHUECKUX 3aHATHH - yueOHas ayJIuTOpusi, OCHAIllEHHas
000pyJIOBaHHEM M TEXHUYECKUMHU CpeACTBaMHU OOyuYeHHs: CIeHUaIN3UpOBaHHas YydeOHas
Mebenb; yueOHasl JJ0cKa; JKpaH; MPOEKTOp; KOMIBIOTEP; METOJWYECKUE IMOocoOus; yueOHO-
HarJIsIHbIe TOCOOUS: CXEMBI, TOPTPETHI; PACXOAHBIE MAaTepHAIIbI;

- JUISL OpraHU3alui CaMOCTOSITENIbHOM paboThl — MOMEIEHUE JJISi CAMOCTOSITENIbHOM
paboThl, OCHAIIEHHOE OOOpYJIOBAHHWEM U TEXHUYECKUMH CpPEICTBAMU: CIEIUATU3UPOBAHHAS
yueOHas MeOenb, JKpaH, MPOEKTOp, JOCKa ydeOHas JIeMOHCTpAI[MOHHAs, KOMIIbIOTepHas
TEXHUKa, OOBEAMHEHHAas B JIOKAIbHYIO CE€Tb, C BO3MOXKHOCTBIO TOAKIIOUEHHUS K
MH(OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn "MHTepHer" u o0ecneueHueM J0CTyna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBaTebHyto cpeny MHcTuTyTA.

14


http://info-comp.ru/
http://www.consultant.ru/
https://www.yandex.ru/
https://www.rambler.ru/
https://www.google.ru/
https://urait.ru/
https://znanium.com/
https://www.sksi.ru/Environment/EbsSksi
http://www.elibrary.ru/

- JUISL TEKYIEro KOHTPOJsI M MPOMEXYTOUHOM aTrecTaluu - yueOHas ayauTopus,
OCHAIlIeHHasi 00OPYJOBaHUEM M TEXHMYECKHMMH CPEICTBAMHM OOYYEHHUs: CHEelHMaIU3UpOBAHHAS
yueOHas meOenb, ydyeOHas [10CKa; JKpaH; MPOEKTOp; KOMIBIOTEP; METOIUYECKHE IOCOOUS;
yueOHO-HaTISAHbIE TOCOOUS: CXEMBI, TOPTPETHI; PACXOIHBIE MATEPHAIIBI.

10. OCOBEHHOCTH OCBOEHMsA  JUCIUIVIMHBI  JIMODAMUA C
OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31O0POBbsA

OOyuaromuMcss € OTPAaHUYEHHBIMH  BO3MOXKHOCTSMHU ~ 3/10pOBbSl  IIPEIOCTAaBIIAIOTCSA
crienuanbHble y4yeOHUKH, ydeOHble MOCOOMsS M AUAAKTHYECKHE MaTepHalibl, CIelHabHbIe
TEXHUYECKHE CPEJCTBA OOYy4EHUS KOJUIEKTMBHOTO M WMHIMBMYaJbHOI'O IOJb30BAHUSA, YCIYIH
aCCUCTEHTa (ThIOTOpA), OKA3bIBAIOIIETO 00OYUYAOIUMCA HEOOXOUMYI0 TEXHUYECKYIO TIOMOIIlb, a
TaKXe YCIyTH CypAONEepeBOTYMKOB U TU(IOCYpronepeBoqunkoB. Opranu3anus o0ecreynBaeT
NICYATHBIMHU W/WUJIHM 3JIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B popMax alanTHPOBAHHBIX
K OTPAaHUYEHUSAM HX 370POBBSI.

OcBoeHHUe TUCHUTUTMHBI 00YYarOIIUMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS U
UHBAJINJAAMUA MOKET OBbITh OPraHM30BaHO COBMECTHO C JAPYTMMM OOYYaOUIMMHUCH, a TaKkKe B
OTJENBHBIX TPYTIIaX.

OcBoeHue QUCUUIUIMHBI 00YYarOIUMUCS ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbS U
WHBAIMAAMU OCYIIECTBISETCA C YYETOM OCOOCHHOCTEH MCHUXO(PHU3MUECKOTO Pa3BUTHA,
WH/IUBUYaJIbHBIX BO3MOXKHOCTEN M COCTOSIHUS 3/I0POBBSI.

B memsx AOCTYmMHOCTH MOJYYEHHUS CPEOHEro NpOo(EeCcCHOHANIBHOIO 00pa30BaHHS IO
o0pa3oBaTeNbHONW MporpaMMe JIMLAMH C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbsI IIpU
OCBOCHHMH JAMCUUILUINHBI 00ECTIEYNBACTCS:

1) st UL ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI 110 3pEHHUIO:

— MPUCYTCTBHE THIOTOPA, OKA3BIBAIOUINHA CTYJCHTY HEOOXOJUMYIO TEXHUYECKYIO TOMOIIb
C YYeTOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH (IIOMOraeTr 3aHsTh pabouyee MecCTO, IepeABUraThCs,
POYUTATh U OPOPMUTH 3aJaHKE, B TOM YHUCIIE, 3aMUCHIBAs TIO]] TUKTOBKY),

— MMCbMEHHBIE 3a/IaHMs, a TaK)Ke MHCTPYKLUH O MOPSAIKE MX BBINOJHEHUS O(QOPMIISIOTCS
YBEITMYCHHBIM IIPHPTOM,

— crienualibHble Y4eOHUKH, y4eOHbIe 1MOCOOMsS M NUIAKTHYECKHe MaTepualibl (MMErolue
KPYNHBIN WPUPT UK ayauodaiiisl),

— MHIMBUIyaJIbHOE paBHOMEpPHOE ocBelleHne He MeHee 300 Jrokc,

—Tpud  HEOOXOAMMOCTH CTYNEHTY JUISI BBIMIOJHEHHWS 3aJaHusi TPEAOCTaBISETCS
YBEJIMYHBAIOLIEE YCTPOHCTBO;

2) n7nst AT ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS TI0 CITYXY:

— MIPUCYTCTBHE ACCHUCTEHTA, OKa3bIBAIOIIMN CTYJIEHTY HEOOXOJUMYI0 TEXHHUYECKYIO
NOMOIIb € YYETOM WHIUBUAYaJIbHBIX OCOOCHHOCTEH (IoMoraer 3aHsATh pabouee MecTo,
nepeABUraThCs, IpOUnTaTh U 0QOPMUTH 33JaHHE, B TOM YHCIIE, 3alIUChIBask O] TUKTOBKY),

—o0ecrieunBaeTCsl  HaJWMuue  3BYKOYCHJIMBAMONIEH  ammapaTypsl  KOJUIEKTHBHOTO
NOJIb30BaHUsA, NPH HEOOXOAMMOCTH OOyyaromeMycs MpeJoCTaBiIsIeTCsl 3BYKOYCHIMBAIOIIAs
anrmaparypa MHIUBUIYIbHOTO TTOJB30BAHNUS;

—obecreunBaeTcsl  HAMJIEKAIIMMU  3BYKOBBIMM  CPEACTBAMH  BOCIPOM3BEICHUS
uH(pOopMaLnu;

3) u1st U1 C OTrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBbS, UMEIOIINX HAPYIIEHUS OTIOPHO-
JIBUTATEIILHOTO arrapara:

— MUCbMEHHBIE 3aJaHMs BBIMOJHAIOTCS HAa KOMIBIOTEpE CO CIEIHMaIU3UPOBAHHBIM
IPOTPAMMHBIM 00ECTICYCHHEM WIIN HaTMKTOBBIBAIOTCS THIOTOPY;

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

[IporpaMmma coctaBieHa B cooTBercTBUM ¢ TpeboBanusimu OI'OC CIIO 1o
cneunanbHocTd 09.02.09 «Beb-pa3zpaboTka»
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