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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Hesab AucHUNIMHBL 00yYeHHE CTYACHTOB, CIICHUAIM3UPYIOMIMXCSA B 00JaCTH Mare-
MaTHYeCKOro obecredeHnss HHPOPMALMOHHBIX CUCTEM, OCHOBAM COBPEMEHHOM aireOphl U Teo-
pHH YHCell, TO3UIMOHNPOBAHUIO METOI0B aJareOphl M TECOPUHU YHCEIT CPEIH O0IeMaTeMaTHUECKIX
MOJX0/I0B K MH()OPMAIIMOHHBIM TEXHOJOTHAM, a TaKKe MPUMEHEHHIO MOJYYCHHBIX 3HAHWHA U
HaBBIKOB K PEIICHHIO psijia MpoeCcCHOHATBHBIX 33/1a4.

1.2 Mecto aucuumiannsl B cTpykrype OOII: Jlucuumimnaa « Anredpa u TEOpUs Yncem
OTHOCUTCS K IUCIUTUTMHAM 00s3aTeIbHOM YacTu (4acTu, PopMUpyeMoii yuacTHUKaMU 00pa3oBa-
TeNbHBIX OTHOMIeHUH) 6oka b1 (51.0.17).

[IpenogaBanme TUCIUILIMHBI CBS3aHO C IPYTUMH JUCIUILUIMHAME Y4eOHOTO miaHa: «Jluc-
KpeTHas MareMaTuka», «Matemaruueckuil aHanus», «['eomeTpusi».

1.3 lucuunjuHa HanpaBjeHa Ha (popMupoBaHue ciaeayomux komnerennuii: OIK-
1, IIK-1:

- OIIK-1. CriocobeH npuMeHsTh hyHIaMeHTa bHbIE 3HAHUS, TIOTy4YEeHHbIE B 00JIaCTH Ma-
TEMAaTUYEeCKHUX U (WJIM) €CTECTBEHHBIX HAyK, M UCIIOJIBb30BaTh UX B IPOPECCHOHATBHOMN AEATeNb-
HOCTH, MHAMKATOPAMH JIOCTH)KEHUSI KOTOPOU SBIISIETCS:

e OIIK-1.1 - o6sanaeT 6a30BbIMM 3HAHUSMU, TIOJTYYEHHBIMU B 00J1aCTH MaTEMaTHYECKUX
U (WIM) €CTECTBEHHBIX HAYK;

e OIIK-1.2 — ymeeT HCIIONIB30BaTh UX B MPOGECCHOHATBLHON IEATEIIHOCTH;

e OIIK-1.3 — nMeeT HaBBIKK BHIOOpPAa METOJIOB pEIICHUS 33134 MPOoPeCcCHOHANBHOM /1es-
TEJIbHOCTU Ha OCHOBE TEOPETUYECKUX 3HAHUM.

- IK-1. CriocoGeH 1eMOHCTpUpPOBaTh 0a30BbI€ 3HAHNS MAaTEMaTHUECKHUX U €CTECTBEHHBIX
HayK, IPOrpaMMUPOBaHMs U UH()OPMAIIMOHHBIX TEXHOJOIHM, HHAMKATOPAMH JOCTHKEHUS KO-
TOPOU SABJISIETCS:

e [IK-1.1 — obsagaer 6a30BBIMU 3HAHUSIMH, TIOJYYCHHBIMUA B 00JIACTU MAaTEMaTHYECKUX
U (WIM) €CTECTBEHHBIX HAYK, IPOrPaMMHUPOBAHUS U MH(POPMAIIMOHHBIX TEXHOJIOTHI.

1.4 Tlepeyenb MIAHUPYEMBIX Pe3yaIbTATOB 00y4eHUSs.
B PEIYIBbTATC U3YUCHUSA JUCHUIIJIMHBI CTYACHT OOJIKCH
3HATD:
— Pa3BUTHEC IOHATHUA YUCIIA;
— TeopeThyeckoe 0OOCHOBAHUE PEILIEHUs CUCTEM JIMHEHHBIX YpaBHEHMUI;
— CBOWCTBa JIMHEWHBIX ONEPaTOPOB;

— CBOWCTBA KBaJIpaTUYHBIX (HOPM;

CBOWCTBA HEMPHUBOAUMBIX MHOTOUYJICHOB,;
— pelieHue anredpandeckux ypaBHEHUN;

— CBOICTBa SJICMCHTAPHBIX CUMMCTPHYCCKUX MHOT'OYJICHOB,

TEOPHUIO CPAaBHEHUN;

— CHCTEMATH4YCCKHEC YHCJIa.

yMeTh:

OTIPECTISATH TUI anre0pandecKoil CTPYKTYPHI;
— pellaTh CUCTEM JUHEHHBIX YPaBHEHUN;
— HaXOJUTh COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO OTepaTopa;

— TPHUBOAMTH KBAJPATHUHYIO (POPMY K KAHOHHUECKOMY BHLY;

pasjiaratb MHOTOYJICH Ha HCIIPUBOAUMBIC MHOKHUTECIIN



— pasiaaratb CI/IMMeTpI/I‘ICCKI/Iﬁ MHOTI'OYJICH Ha 3JIECMCHTAPHBIC MHOT'OYJICHEI.

— pCfliaTh TUIIOBLIC 3a/1a41 Ha ACIIUMOCTD,

— 000CHOBEIBaTh IMPpU3HAKU AJCIIUMOCTH.

BJIA/IETh:
— HaBBIKAMU PEIICHUS TUITOBBIX aJIreOpanyecKuX U TEOPETUKO-UYHCIOBBIX 3a/1a4.

1.5 O0mas TpyA0eMKOCTh THCUMILIMHBI «ANreOpa v TEOpus Yucem» COCTaBisAeT / 3a-
yetHbIx equnmu (ganee — 3E) (252 yaca):
[Tporpamma npenycMarpuBaeT U3ydeHHE MaTepualia Ha JIEKIUAX U Ja00paTOPHBIX 3aHs-
tusx. [Ipenycmorpena camocrosaTenbHas padoTa CTYJ€HTOB 110 TeMaM U pa3zaenam. [Iposepka 3Ha-
HUI OCYIIECTBIAETCS (PPOHTATBHO, WHANBUYATBHO.

1.6 O0bem AMCHMILVIMHBI M BUABI Y4eOHOM /1esiTe IbHOCTH

O0beM TUCHUILIMHBI U BHIbI Y4e0HOH /IesiTeIbHOCTH (04Hast (popMa o0yueHus1)

Bun yue6noii pagornt Bcero uacos Cemectp 1 Cemectp 2
OO0miast TpyJ0€MKOCTh 252 108 108
AyIUTOpHBIE 3aHATHS 120 58 62
Nexpm 54 26 28
[IpakTrueckue 3aHATHSA 66 32 34
CamocTtosTenbHas paboTta 96 50 46
Bun utoroBoro KOHTpOJIs 36 JK3aMeH 3auer
2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
2.1 Ounas dopma o0yueHus
YueOHO-TeMAaTHYECKUI MJIaH
AyIMTOPHBIC 3AaHATHS CaMocTosi-
HaunmenoBanue Bcero
Ne IIpakTnyeckue | TeJbHasA
TeM (pa3aeioB) 4acoB Jleknuu . paGora
1 cemecTp
1. | Tema 1. OcHoBHBIE anreOpau-
YeCKHe CTPYKTYphl. AJreOphl. 36 10 10 16
Uucnosele mnossa. Kommiekc-
HBIE YHCIIa
2. | Tema 2. MaTpuIIbl 1 OIIpEICITN- 40 10 12 18
TN
3. | Tema 3. BekTopHBIC TPOCTPAH-
crBa. OOmias Teopus cHcCTEM 32 6 10 16
JIMHEWHBIX YPaBHEHUN
JIK3aMeH 36




Hroro 3a 1 cemectp 144 26 32 50
2 ceMmecTp
4, | Tema 4. JluneiHsie omepa- 18 4 6 8
TOPBI.
5. | Tema 5. KBanparuunbie
¢dopmsbl. IlpuBeneHne kK KaHo- 16 4 4 8
HUYECKOMY BUY.
6. | Tema 6. MHOTOUWICHBI OT OJ-
HOM IepeMEHHOW HaJ IpPOU3- 16 4 4 8
BOJIbHBIM TIOJIEM.
7. | Tema 7. MHOTOYWIEHBI HAJ I10-
JISIMU KOMIUJIEKCHBIX, JIeWCTBH- 20 4 6 10
TEJIbHBIX U PAllMOHAIILHBIX YH-
cel
8. | Tema 8. JlenmuMocTh U IPOCTHIE 12 4 4 4
YHUCIa.
9. | Tema 9. Apudmernueckue 12 4 4 4
GhyHKIMH.
10.| Tema 10. Teopust cpaBHEHUIA. 14 4 6 4
3auer
Hroro 3a 2 cemecTp 108 28 34 46
UTOI'O 252 %4 66 96
HNuTepakTHBHOE 00yUYeHHe MO TUCHHUILINHE
HaumenoBanue Bun ©Popma Koa-
Ne HHTEPAKTHBHOIO 3a- BO
TeM (pa3aeioB) 3aHATHUA
HSATHUS 4yacos
1. | Tema 2. Matpuiibl ¥ ONpeeIuTeNu 6
2. | Tema 3. Bektopnsle mpocTpancTBa. Obmas 6
TEOPHsI CUCTEM JIMHEUHBIX YPABHEHUM
3. | Tema 4. JIuneitHbie onepaTophl. 4
4. | Tema 5. KBagpatuunsie ¢opmsl. [Ipusene- 4
HUE K KAHOHMYECKOMY BHUJY.
5. | Tema 6. MHOTO4JIEHBI OT OJHOH MEpEeMeH- 4
HOM HaJI MPOM3BOJILHBIM MOJIEM.
6. | Tema 10. Teopus cpaBHEHUIA. 6

UTOT'O

30




3 COIEP’KAHME TEM (PA3/EJIOB)

Tema 1. OcHOBHBIE aJiredpanvdecKue CTPYKTYpPbl. AJireopsnl. Yucaosbie noJis. Komiuiekc-
HbIe Ynciia

MHoxecTBa 1 onepauuu Haa HUMU. OTOOpaXkeHs, UHbEKLIUHU, CIOpbeKIMU, ouexku. KoMmnosu-
Usl OTOOpaKeHHI, OOpaTUMbIE OTOOpaKEHUS. BUHApHBIE OTHOMICHUS M SKBHBAICHTHOCTb.
Knaccel 3kBUBajeHTHOCTH U (haKTOpP-MHOXKECTBO. AjrebOpanueckue omnepauuu. OmnpeneneHue
rpynnbl. Koneunbsle u 6eckoHeuHbie Tpynmbl. AGeneBsl rpymnmbl. [Ipumeps rpymnm. [oarpymma.
Kpurepnit noarpymnmel. [Ipumepsr noarpymnm. CumMerpuueckass M 3HAKOIIEPEMEHHAs TPYIIIBI.
Onpenenenne konpa. Konbla ¢ equHuiel, KOMMyTaTHBHBIE KOJIbIIA, TeJa, MOJs, 00JacTu 11e-
noctHocTu. [Ipumeps! konen. Beruntanue B KoJbliax, AeieHue B moisix. ['pynma o6paTumbIx 31e-
MEHTOB KOJIblla ¢ equHuIed. OnpeeneHue mosist KOMIUIEKCHBIX YKcell. J{edcTBHs B KOMITOHEHTAaX.
KommiekcHoe conpsikeHue. I'eomerpudeckas HHTEpIIpeTalusi KOMIUIEKCHBIX yucesl. Moayip u
aprymeHt. TpuroHoMmerpuueckas gopma 3amnucu. Tpuronomerpudeckas Gpopma mpou3BeacHUS U
yactHoro. ®opmyna MyaBpa 1 ee IPUMEHEHHE B BEIIECTBEHHBIX BBIYMCICHUSX. M3BieueHue
KOpPHSI M3 KOMIUIEKCHOTO 4rciia. KopHU U3 equHUIBI, IepBO0Opa3HbIe KOpHU. Pemrenue anredpa-
MYECKUX YPAaBHEHUN HU3KUX CTEIICHEH.

Tema 2. MaTpuubl 4 onpeaeJTuTeIn

CrnoxeHue MaTpHll, CBOMCTBA CIIOKEHUS. Y MHOXKEHHE MaTpULbl Ha CKajslp, cBoiicTBa. JIuneliHoe
npeoOpa3zoBaHue MEPEMEHHBIX U ero mMarpuua. Kommosunus auHeHHbIX npeoOpa3oBaHuil U MaT-
pHlla KOMIIO3ULUH. Y MHOKEHUE NPSIMOYIOJIbHBIX MAaTPHLl. ACCOLMAaTUBHOCTh MATPUYHOTO YMHO-
KEHUs, TUCTpUOYTUBHOCTh. EnuHnyHas marpuna. TpaHCIIOHHPOBaHUE, €r0 CBSI3b C MaTPUUYHBIM
yMHOXeHUeM. OInpeaesnTenu BTOPOro U TpeThero nopsaaxkos. IlepectanoBku u nuBepcuu. YeTHble
U HEuyeTHbIE MepecTaHoBKU. Tpancnosunmu. OnpeneneHue JETEPMUHAHTA KBAAPAaTHONM MaTpPULIbI
IIPOU3BOJILHOTO Mopsiika. OrpenenuTesb TpeyroiabHOM MaTpulibl. Onpenenurend TPaHCIOHUPO-
BaHHOM Marpuubl. [lepecTaHoBKa CTPOK U CcBOMcTBa JMHEHHOCTH. MUHOP M anredpanyeckoe J10-
HIOJIHEHHE 2J1eMeHTa. PazioxkeHne onpeaenuTes 1o 3JIeMEeHTaM cTpoKH. CBONCTBO OPTOrOHAIBHO-
CTU CTPOKHU U ajredpandeckux JAOMOJHEHUH K 3JeMEeHTaM Jpyroi cTpoku. MeTo/bl BHIYMCIICHUS
onpenenureneil. Onpenenurens Bangepmonna. Onpenenurens KI€TOYHO-TPEYTOJIBHONW MaTPHIIBL.
Munop npou3sBosibHOro nopsaaka. @opMmynuposka TeopeMsl Jlamnaca. Panr npsamMoyroiasHoU Mat-
pHIBl B TEpMUHAX €€ MUHOPOB. Hen3MeHHOCTh paHra Mpu 3JIeMEHTapHBIX IPeoOpa3oBaHUsAX Hall
Mmatpuueil. Panr tpanenueBunHoi Marpuibl. Konblio KBagpaTHBIX MaTpHll (PMKCUPOBAHHOTO I10-
psAaKa, ero HEKOMMYTAaTHUBHOCTb. MHOIOWIEH OT MaTpULbl. J(enuTeny HyJil B MAaTPUYHOM KOJIBIIE.
Onpenenurens NpoU3BENECHUS KBapaTHbIX MaTpull. HeBblpoxneHHble MaTpullpl. [TonHas nuHen-
Has rpynna. MeTo/ibl BEIUMCIIEHUS] 0OpaTHON MaTpPHULIBI.

Tema 3. BekTopHble npocrpancTBa. O0mmasi TeOpus CHCTEM JIMHEHHBIX YPABHEHHI

OmnpeneneHyus BEKTOPHOI'O MPOCTPAHCTBA M aireOpbl, mpumMepbl. [IpuMepsl BEeKTOPHBIX Hpo-
cTpaHcTB. JIuHelHble KoMOMHAIMK BeKTOpoB. Cuctemsl oOpasyromux. KoHeuHoMepHBIE Mpo-
cTpaHcTBa. JIMHENHAas HE3aBUCUMOCTh BEKTOPOB, CBOMCTBA. baznc KOHEYHOMEPHOIO IIPOCTPAH-
CTBa, €ro cyuiecrBoBanue. PazmMepHocts. MI3oMoppu3M npocTpaHCTB, CBs3b pazMepHocTel. Ko-
OpAMHATHI BEKTOPAa OTHOCUTEIBHO JaHHOTO 0a3uca. M3mMeHeHne KoopAnHAT Npu 3aMeHe Oasuca.
Martpuna nepexona u ee csorcta. [loanpoctpancTBo, ero pasmMepHocTh. PaHr MaTpHIbI Kak pas-
MEpPHOCTh JIMHEHHON 000JO0YKH CTPOK. PazMepHOCTh IMHEHHONH 000J0YKU CTOJNOIIOB MATpPUIIBL.
@DaKkTOp-IPOCTPAHCTBO, €ro pazMepHoCcTb. CyMMa U MepecedeHne MoANPOCTPAHCTB, COOTHOIIE-
HUE MEXy UX pasmepHocTsMHU. [Ipsamas cymma noanpoctpaHcTB. BHenHss npsimasi cyMMa, CBSI3b
C IPSIMOM CYMMOM HOJIPOCTPAHCTB. MaTpu4Has 3alliCh CUCTEMBI JINHEWHBIX ypaBHeHHU. COB-
MECTHBIE U HECOBMECTHBIE cucTeMsbl. Teopema Kpamepa. Merox ["aycca pemieHust TMHEWHBIX CHU-
creM. Teopema Kponekepa-Kanennu. Yucno pemiennit muHelHoN cuctembl. OTHOPOIHBIE CH-
CTEMBI, YCIIOBHSI CYIIECTBOBAaHNUSI HETPUBHAIBHOTO perieHus. CBsA3b MEXAY PELIEHUSIMHU HEOJHO-
POAHOI M COOTBETCTBYIOIIEH OJHOPOTHON CHCTEM.



Tema 4. JInneiinble onepaTopsl

OnpezneneHue TMHEHHOTO 0TOOPAKEHHS BEKTOPHBIX MPOCTPAHCTB, MpUMephl. Oniepaiuu HaJl JIH-
HEHHBIMH 0TOOpakeHUsIMH. SIapo u 06pa3 Marpuna nuHeliHoro otoopaxenus. [loBeaenue mat-
PHIIBI IMHEHHOTO OTOOPAKEHUS ITPH OTIEPAIUsIX C OTOOpaXeHUAMHU. VI3MEeHeHHe MaTPHUIIbI JINHEH-
HOTO 0TOOpaXKeHHs TP 3aMeHe 0a3ucoB. Marpuiia TuHeHOro oneparopa. CoOOCTBEHHbBIE YHCIIa
U COOCTBEHHBIE BEKTOPHI ONEpaTopa, CBSI3b C MATPUYHBIMH MOHSATHIMU. XapaKTePUCTUUIECKUI
MHOTOYIEH OIlepaTopa.

Tema 5. KBagparuunsbie popmbl. [IpuBeieHne kK KAHOHUYECKOMY BUY

KBagpatnunas popma kak 0JJHOPOAHBIM MHOTOWIEH BTOPOH cTeneHu. JluaroHaibHas KBajpaTuy-
Has ¢opma. [IpuBenenue KBagpaTHUHOW (GOPMBI K ITUArOHAIHLHOMY BHAY MeToaoM Jlarpamka.
[TpuBenenue kBagpaTU4YHOM (POPMBI K AMArOHAILHOMY BUAY MeTOIOM SkoOu. 3aKOH MHEpLUU
BEIIECTBEHHBIX KBAPATUYHBIX (POPM.

Tema 6. MHOro4ieHbl OT OJdHOM HepeMeHHOﬁ Ha/l MIPOU3BOJbHBIM I10JIEM

Konp110 MHOTOUJIEHOB OT OAHOM NEPEMEHHON HaJ] KOMMYTAaTUBHBIM KOJBIIOM ¢ enunuieii. Cre-
MIEHb MHOTO4JIEHA, CBOMCTBA CTENEHU. Teopema o AeIEHUH C OCTAaTKOM JUIsi MHOTOwIeHOB. [Ipu-
BOJMMBIE U HENIPUBOAKUMBIE MHOTOUIeHbl. OrpeneneHue aredpandecku 3aMKHyToro nois. O6-
paTUMBbIE 3JIEMEHTHI B KOJIbIIE MHOTO4JIeHOB. KaHOHMYECKOE pa3iiokKeHUe MOJMHOMA. 3HaYEHUE
muorowieHa. Kopuu. Teopema besy. Cxema ['opuepa. Uucno kopueii mHorousneHa. Teopema o
TO/IECTBE MHOI'OWIEHOB. XapakTepucTuka moiisi. [[pou3BoiHas MHOrowjieHa W €€ CBOMCTBaA.
KpaTtHocTh KOpHS MHOTOWIeHA. KpaTHbie KOpHH M TIpon3BoHass. OCBOOOXKICHNE OT KPaTHBIX
kopueit. Dopmysl Bueta. [pobHo-pannonansusie pyHkuuu. [IpaBunbnsie npodu. [Ipocreiimue
npoou. Teopema 0 pa3IoKEHUH HA IPOCTEHIINE APOOH.

Tema 7. MHoOro4JieHbl HajJ MOJSIMH KOMILJIEKCHBIX,

AeHCTBUTEJIbHBIX U PALMOHAJIBHBIX YHCeJ
Anrebpanyeckasi 3aMKHYTOCTh TOJISI KOMIJIEKCHBIX YUCEJ, Pa3JI0KEHNE MHOTOUJIEHA HAJl TIOJIEM
KOMILJIEKCHBIX YHCEJl B MPOU3BEACHHE HEMPUBOIUMBIX MHOXUTenel. @opmyinbel Buera. Comnpsi-
’KEHHOCTh MHUMBIX KOPHEM MHOTOWICHA C JEUCTBUTEIbHBIMU Kod(dduimentamu. Paznoxxenue
MHOTO4JIEHA HaJ MOJIEM ACHCTBUTEIbHBIX YUCET B IPOU3BEAECHNE HEMPUBOJUMBIX MHOKHUTEIEH.
[lenpie u parmoHaIbHBIE KOPHU MHOTOWIEHA C eiabiMu Kodddurmentamu. Kpurepuii Henmpupo-
IUMOCTHU DH3eHIITeHHA.

Tema 8. le1MMOCTb M NPOCTHIE YHCJIA
Teopema o aenenun ¢ octatkoM. OTHOIIIEHHE NETUMOCTH B KoJjblle nenbix uncen. HOJl u HOK
LIEJIBIX YHCEN, UX CBOMCTBA. AnroputM EBKinaa u ero npunosxenus. CBolcTBa B3aUMHO ITPOCTBIX
ymcen. [IpocTeie u cocTaBHble uncia. beckoHeUHOCTh MHOXECTBa MPOCTHIX uncen. Teopema o
pa3yIoKEeHUH HATypaIbHOr0 YKCIIa Ha IPOCThie MHOXKUTENU. OCHOBHAs TeopeMa apupmeTrxu. Ka-
HOHMYECKOE Pa3JI0KEHUE HATypaJIbHOro yncia. OCHOBHOE CBOWCTBO MPOCTOIO YHCIA.

Tema 9. Apudpmernueckne pyHKIHN
[lenas u qpobnast yactu yucia. Paccrosiaue go Ommkaiiero nenoro. Cymma nenureneit o(n) u
ymcino aenaureneit 1(n). @yukuus Ditnepa ¢(n). MyabTUILNIMKATUBHOCTD U SIBHbIE (POPMYJIBI.



Tema 10. Teopus cpaBHeHUI

OTHOLIEHNE CPAaBHUMOCTU B KOJIBIE IIEJIBIX YUCET U €ro cBoMcTBa. Kiacchl 1enblx yucen 1o
JAHHOMY MOJYJII0 M UX cBoiicTBa. Konbo kiaccoB BbIUETOB. Teopema O JEIUTENSIX HyJs B
KOJIbIIE KJIACCOB BbIUETOB. [losie BHIUETOB MO MPOCTOMY MOAYI0. MyNbTUILUIMKATUBHAS TPyIa
KJIACCOB BBIYETOB, B3aMUMHO IIPOCTBIX C MOAYJIEM.

[Tonnast u mpuBeAEHHAs CUCTEMBI BBIYETOB [0 JAHHOMY MOJIYJIIO M UX CBOWCTBa. TeopeMbl O
BbIYeTax JUHEHHBIX popm. Teopembr Ditnepa u Depma.

CpaBHEeHHME U CHCTEMa CPAaBHEHHUM C HEM3BECTHOW BEIIMUMHOM. Perienune cuctembl CpaBHEHUN C
HEU3BECTHOM BelWunHOW. CpaBHEHMS MEpPBOM cTeneHu. Teopema o0 4ucie peuieHud CpaBHEHUS
nepBoii crenenu. Llemnas apoOb, MOPSIIOK IEMHOW JpoOu, HETIOJHBIE YacTHBIE IETTHON IpooH,
MOAXOJSIINE TPOOH, YUCIUTEIN U 3HAMEHATENH MOAXOAIIUX Ipo0eil, 3HaueHHe LeTHOM apo0u,
MOJIHBIE YaCTHBIE LENHON OpoOu, KaHOHWYECKHE IenHble Ipodu. CBONCTBA YMCIHUTENECH H
3HaMEHaTeNIeH moAXoAamuX Apooeit. CroiicTBa moaxoaamux apodeid. Kpurepuii pazpemmmoctu

x =a,;(modm,)

cuctems X = 32 (modmy,) .

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) JJIsd CTYAEHTOB
11O U3YYEHUIO JTUCLHUITJIMHBI

4.1 O0mue MeTOANYECKHE PEKOMEHIALMU
Pa60qas[ HporpaMMa JOTUCHUITININHBI HmeaHa IIOMOYb CTYILCHTaM @HBHKO-M&TGM&TH‘ICCKOFO
dakynbpTeTa B OpraHu3aliid CaMOCTOATEIbHOU PabOThI MO0 OCBOCHHIO TUCIUIUIMHBI «Anredpa u
TEOPUA YUCEID).
CornacHo y4eOHOTO IJ1aHa OpraHu3aIKs y4eOHOM 1eATeIbHOCTH 10 TUCIUILINHE « Anredpa
¥ TCOPUS YHCEI» MPEAYCMATPUBACT CICIYIONINE GOPMBIL: JISKIIHS, TPAKTUIESCKOE 3aHATHE, CaMO-
cTosITeNbHAs paboTa, KOHTPOJIbHAs paboTa.

4.2 Metoauyeckue peKOMEHIAIMHU M0 NMOAT0TOBKE K JeKIUSIAM
Kypc nexmuii ctpouTcst Ha OCHOBE YETKHMX MOHATHI U POPMYIUPOBOK, TaK KaK TOJIBKO MIPU
TaKOM TOXO0/I€ CTYACHTHI MPUOOPETAIOT KYJIbTYypy aOCTPAKTHOTO MBIIUIEHUS, HEOOXOTUMYIO ISt
BBICOKOKBTU(PUITUPOBAHHOTO CIICIIMAJIMCTA B JIFOOOW OTpaciu 3HAHUM, a TakKe Ha pazdoope TH-
MOBBIX 33/1a4 U AITOPUTMOB HX PEIICHHUS.

4.3 MeToan4yeckue peKOMEHAAUMH 10 MOATOTOBKE K MPAKTUYECKUM 3aHATHAM
[Ipr moAroTOoBKE K MPAKTUYECKUM 3aHSATHUSM CTYACHT JAOJDKEH MPOCMOTPETHh KOHCIIEKTHI
JIEKIMI, pPEKOMEHI0BAHHYIO JIMTEPATYPy MO JaHHOM TEME; TOATOTOBUTHCS K OTBETY Ha KOHTPOJIb-
HBIE BOMPOCHL. Y CIIENTHOE U3yUE€HHE Kypca TPeOyeT OT CTYJICHTOB MOCEIICHUS JICKITUH, aKTHBHOM
paboThl Ha ceMUHApaXx, BHIMIOJIHEHUS BCeX YUEOHBIX 3a/IaHUi TIpernoaaBaTens, 03HaKOMIICHHUS OC-
HOBHOMW M JIONOJHUTEIBHON JINTEPATYPOH.

4.4 MeToanyeckne yKa3aHusi K CAMOCTOAITeIbHOH padoTe CTy/1eHTOB
Jlis ycnemHoro ycBOeHHs AUCHUILUIMHBI HEOOXO0MMa MpaBUiIbHAsE OpraHU3alys caMo-
CTOSITEIHHOM pabOTHI CTY/IEHTOB. JTa paboTa JOKHA COJIEPKATh:

—peryJsIpHYIO (€KEHEIEIbHYI0) MPOPa0OTKy TEOPETUIECKOTO MaTepuasa Mo KOHCIEKTaM
JIEKIIUH ¥ peKOMEHI0BaHHOU TUTEepaType;
—perymsipHyto (eKeHEeIeTbHYI0) MOATOTOBKY K MPAKTUYECKUM 3aHATHSAM, B TOM YHUCIIC BbI-
MMOJTHEHNE JOMAIITHUX 3alaHH;
—TIOJITOTOBKA K KOHTPOJIBHON paboTe U €e YCIEIIHOE BBITOJIHEHHUE.
B kagectBe 00Opasia pemieHus 3a1ad cliefyeT OpaTh Te€ pelieHus], KOTOPbIE TPUBOIUIHNCH
IperoaBaTesieM Ha JISKIUSIX WU BBITIONHSIIMCH Ha TPAKTHYCCKUX 3aHATHX. [Ipy mosBICHHH Ka-



9

KHUX-JINOO BOMPOCOB clieAyeT oOpaliarbes K MpernogaBaTelio B yachl ero KoHcyapTamuil. Kpure-
pHEM KauecTBa YCBOCHMS 3HAHUM MOTYT CIIYXHUTh aTTECTALIMOHHBIE OLIEHKH 110 JUCLIMIUIMHE U Te-
KYyIIHE OI[CHKH, BBICTABJIsIEeMbIE IIPEI0IaBaTeIeM B TEUCHUE CEMECTpa.

[Tpu moaroTOBKE K KOHTPOJIBHON paboTe MO OMpENeIeHHOMY pa3zeny AUCUUIUIMHBL M0-
JIE3HO BBIMHCATh OTJEIBHO BCE (POPMYJIbI, OTHOCSAUINECS K JAHHOMY pa3zieNly, U BCE HCIOb3ye-
MbI€ B HUX 0003HaueHus. Takke mpu MOJAroTOBKE K KOHTPOJIBHOM paboTe ciemryeT MpocCMOTPETh
KOHCIEKT MPAKTUYECKUX 3aHSITUNA U BBIJCIUTH B MPAKTHUUECKUE 3a/laHus, OTHOCSIIMECS K JaH-
HOMY pa3zzaeny. Ecnu 3aganus Ha Kakue — TO TeMbl He ObLIN pa300paHbl Ha 3aHATUSAX (WK perie-
HUSI KOTOPBIX OKa3aJIMCh HE MOHATHIMU), CIEYET OOpaTUTHCS K yU4eOHOM IUTepaType, peKOMEH-
JIOBaHHOM INPENoJiaBaTesIeM B KaueCTBE UCTOUYHMKA cBeAeHU. [Toe3H0 npu MoAroTroBke K KOH-
TPOJBHOU paboTe CaMOCTOATENbHO PEHIMTh HECKOJIbKO TUIMYHBIX 33JaHUIl IO COOTBETCTBYIO-
nieMy paszeiy. B kaxmom cemecTpe mpenycMaTpuBaeTcsl MPOBEACHUE OJITHOM KOHTPOJIbHOU pa-
OOTHI.

B Tedenue npenogaBaHus TUCHUILIMHBI « Alredpa U TeOpus Yucen» B KauecTBe (hopM Te-
KyIIEH aTTecTallMi CTYJCHTOB HMCIOJB3YIOTCS Takue (OpMbl Kak, KommbloTepHbIil Tect (CO0
BI'TLY).

YacTh NpakTUUECKUX 3aHITHIA MPOBOAMUTCS C UCIIOJIB30BAHUEM MHTEPAKTUBHON METOAMKHU
o0yuenus «Pabora B ManbIx rpynnax». [Ipu oprannsanuu rpymnmnoBoii paboTsl, ciieayeT oopaiarhb
BHHUMaHUE Ha CJIEYIOIINE €€ aCleKThl. — HY)KHO YOeIUThCs, UTO CTYACHTHI 00JIaaloT 3HAHUAMU
U YMEHHUSMHU, HEOOXOAUMBIMU JJIsl BHIMOJIHEHHS TPYIIIOBOTO 33aJlaHUsl. — HHCTPYKIUHN K pabore
JIOJDKHBI OBITh MAaKCUMAIIBHO YETKUMH. — BPEMEHH Ha BBIITOJIHEHHUE 33aHUs TOJKHO OBITh 10CTa-
TOYHO. — HEOOXOIMMO KOHTPOJIMPOBATH pacIpeieIieHUe PoJIei B TPYIIE H y4acTHe KaKJ0Tro CTy-
JieHTa B pabore.

4.5 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs I CAMOCTOATEeIbHOH padoThl
00y4yarouuxcs Mo JUCHUILINHE:

1. ®oHx OLIEHOYHBIX CPEJICTB.
2. Bompocsl K 5K3aMeHy.
3. Cnucok nuTepaTypsl ¥ HHOOPMAITMOHHBIX PECYPCOB.

Y4eOHO-MeTOINYECKOE 00ecTeueHHe CAMOCTOSATE/ILHOM PadOThI CTYI€HTOB MO TUCHUILIHHE

KoumnuecrBo 4a-
COB, B COOTBET-
HanmenoBanmue pasaesa (TeMbl) ®opMBbI/BHIBI CAMOCTOS-
. CTBHH C Y4eOHO-
AUCHMILINHBI TeJIbHOU PadoThI
TeMATHYEeCKUM
IUIAHOM
Tema 1. OcHoBHble anredOpanyeckue
[ToaroroBka k ceMmuHapam.
CTPYKTYPBHI.
Brimonnenue goMamHux padboT 16
Anre6psl. UncnoBbie OIS
KommuiekcHble uncna
Tema 2. MaTpu1isl U ONIpeIeTUTENH. [ToAroTOBKA K CEMUHApaM.
Jle#icTBys HAZl MATPULIAMH BoinonHenue nomamHux pador 18
Tema 3. BekTopHbIe TPOCTpPaHCTBA. [ToArOTOBKA K CEMHHAPAM.
OOG1asi TeopHsi CHCTEM JIMHEHHBIX YPaB- | BRImoNHEHHE TOMAIIHEX PaboT 16
HEHU.
Hroro 3a 1 cemectp 50
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Tema 4. JIunelinble onepaTopbl [ToaroroBka k ceMruHapam. 8
Tema 5. Kagpatuunsie Gpopmsl. [IpuBe- | BrimonHenne gomamHux padot 8
JICHHE K KAHOHUYECKOMY BUY.
Tema 6. MHOrowieHsl OT OJHOH Mepe-
MEHHOM HaJl NPOU3BOJIbHBIM I1OJIEM. TTOArOTOBKa K CEMUHAPaM. 8
Tema 7. MHOro4IeHbI HAJ IOJISIMU KOM- Bomonnenne nomaninux pabor
IJIEKCHBIX, JEHCTBUTENBHBIX W PAaLHO- 10
HAaJIbHBIX YU CEN
Tema 8. JlenuMOCTb U MIPOCTHIE YHCIIA. [ToaroroBka k ceMHHapam. 4
Tema 9. Apudmernueckne GyHKIIUH. Brimonnenue goMamHux padboT 4
Tema 10. Teopust cpaBHEHUII. 4
HToro 3a 2 cemecTp 46
Hroro 96
5 IPAKTUKYM 1O JMCHHUIIVIMHE
TemaTnueckuii IJIaH NpaKTHYECKUX 3aHATHI 1 cemecTp
CamocrosiTe/ib-
Tema 3aHsaTHSA Yacel Jlureparypa
Hasi paboTa
Tema 1. OcHoBHBIE ajiredpanyeckne CTPyKTypbl. Anredpsl. Uncsosbie noJs. Kom-
IUIeKCHbIe yucaa 10 yacos
Nel. MuoxectBo. Onepanuu HaJl MHO-
KECTBaMU U HUX OCHOBHBIE CBOMCTBA.
JuarpamMmsl Sﬁﬂepa-Belea. bunap- 2 [1] 14, §1 Pemenue tekcto-
HbIE OTHOIIEHMS, UX cBoicTBa. [lomy- BBIX 3a/1a4
KOJIBIIO HaTypaJIbHbIX 4Hcen. Meron
MaTeMaTUYeCKOW MHIYKLIHH.
Ne2. [lonstue anreOpamdeckoil cu-
CTEMBbI KaK MHO>KECTBA C OINEepanusiMu
u oTHomeHusMH. [loHsATHE TpyNIIbL
. . MonaynsipHas
IIpocreiimme cBoiicta rpynmsl. Ilo- 2 [1] I'n.14, §1
HaTHE Koublia. [IpocTelimue cBoMcTBa apufmeTHia
kozel. [lone, ero mpocreniue CBOM-
ctBa. KontponpHas pabora Nel
Ne3. AnreOpamueckas (opma Kowm-
IJIEKCHOIO 4ucia. ['eomerpudyeckoe I'eomerpuueckoe
MpEACTaBICHUE KOMILJIEKCHBIX YHCEII U 2 [1] I'n4,8§17-19 | npencrapnenne
onepauuid HaJl HUMU. TPUTOHOMETPHU- onepauun
yeckasi opMa KOMILUIEKCHOTO YHCIa.
Kopuu u3 enu-
Ne4. KopHH M3 KOMITJIEKCHBIX YHCET U 5 [1] Tn.4,§17-19 | st TepBoot-
JIBY4JICHHbIEC YPABHEHHUSI. .
pa3HBI KOPEHb
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NeS. I'pynnia nosncranoBok. YeTHOCTD
U 3HaK MoAcTaHOBKU. OmpenenuTelib
KBagpaTHOW Marpuilbl. OCHOBHBIE
CBOMCTBa ompeaenuTenci. MUHOPBI U
anredpandeckue ONoiHeHus. Paszio-
KEHHE OMPEENIUTENs M0 CTPOKE WU
CTONOIY.

[1] Tn.1, §3

KonTtponbsHas pa-
6ota Nel

Tema 2. MaTpunsl u onpegeJ

utesan. JleiictBust Hag MmaTpunamu 12 yacos

Ne6. MeTo/1bI BEIUMCIICHHSI OTIPEACITHU-
tenel. Onpenenurens BanaepmoHpa.
Onpenenurens  KJIETOYHO-TPEYTOJIb-
HOW MATpHIIBI.

[1] I'n1, §6

Teopema
Jlammaca

Ne7. HeobOxomumble W JIOCTAaTOYHBIE
YCIIOBUSI PaBEHCTBA HYIIO OIpEACITH-
tensa. OnpenenuTenb NPOU3BEICHUS
Marpull. Teopema o paHre MaTpHIIbL.

[1] Tx1, §6,10

JlekpemeHT noa-
CTaHOBKH

Ne8. Pemenue cucremsl N-JTUHEHHBIX
ypaBHEHUH C N MEPEMEHHBIMH 10 Me-
tony Kpamepa.

[1] 1, §7

Ne9. 3anuce U penieHre cucTemsl N-
JUHEWHBIX yYpaBHEHHUU C N TMepeMeH-
HBIMH B MAaTPHYHOU opme.

[1] I'n1,§7

NelQ 3amuch u pemieHre cucteMsl N-
JIMHEWHBIX YpaBHEHUH C N IEepeMeH-
HBIMH 4Ye€pe3 paBHOCHIIbHBIE Mpeodpa-
30BaHuUs

[1] 1, §7

Nell. KonTponbHast padota Ne2

2

Tema 3. BekTopHblie npocTpancrBa. O0umasi TeOpusi CHCTEM JIMHEHHbIX YPAaBHEHHI

10 yacoB

Nel2. IToHsATHE BEKTOPHOTO IIPOCTPAH-
CTBa, IPUMEPHL; apU(PMETUYECKOE BEK-
TOPHOE MPOCTPaHCTBO. [IpocTpaHcTBO
JIMHEHHOH 000JIOUYKHM MHOYKECTBA BEK-
TOpPOB

[1] T2, §8,9

CBoiicTBa BEKTO-
POB B TpeXMep-
HOM IIPOCTpaH-

CTBE

Nel3. Cymma u npsMas cymMMa MOJ-
npoctpaHcTB. [loHsiTHE NWHEHHOrO
MHOrooOpasusi. JluHeliHass 3aBHUCH-
MOCTb Y HE3aBUCUMOCTb CUCTEMBI BEK-
TOPOB. DKBUBAJICHTHBIE CUCTEMBI BEK-
TOPOB.

[1] Tn.7,§29,30

[Ipumepr! nuHEN-
HBIX MHOT000pa-
3Ul

Nel4. basuc u paHr CUCTEMBI BEKTO-
poB. KoopaunatHas crpoka (cronoerr)
BEKTOpa OTHOCHUTEJIBHO JIaHHOro Oa-
3uca. Pa3sMepHOCTh BEKTOPHOIO IpoO-
cTpaHcTBa. M3omMopdu3M BEKTOPHBIX
IIPOCTPAHCTB OJUHAKOBOM pPa3MEpPHO-
cti. CucTeMbl TUHEHHBIX YpPaBHEHUH.

PaBHOCHIIBbHEIE CHCTEMBI ypaBHCHI/Iﬁ n

[1] Tn7,§31,33

ITepexon k koop-
JIUHATaM BEKTOpa
B IpyroMm 6asuce
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AJIEMEHTapHBIE TMPEOOpa3OBaHUS CH-
CTEMBI.

Nel5. Meron Tlaycca (pemieHue cu-
CTEMbl JIMHEWHBIX YpPaBHEHHH METO-
JIOM T10CJIENOBATEIBLHOIO UCKIFOUEHHUS
nepeMeHHbIX). BekTtopHas ¢opma 3a-
IIACH CUCTEMBI JIMHEUHBIX YPAaBHECHUM.
VYcnoBusi COBMECTHOCTH CHUCTEMBI JIH-
HEWHBIX YpaBHEHUU. PaBeHCTBO cTpoO-
YEYyHOT0 M CTOJIOIOBOI'O PAaHTOB Mart-
puubl. Kpurepuii COBMECTHOCTH CH-
CTEMbI JJUHEUHBIX YpaBHEHUH

[1] T2, §11

Merton Kpayra

Nel6. IlpuBenenue marpuibl K CTy-
NeHYaToMy BHJIY. Beruncienue panra
MaTpUIIBL.

[1] Tm2,§12

Mertox okanuMIIs-
IOIIUX MUHOPOB

BCEI'O:

32

TeMaTHyeCKHi NJIAH NPAKTHYECKUX 3aHATHH 2 ceMeCTp

Tema 3auaTun

Yacel

Jlureparypa

CamMmocTosTeIbHASA
padora

Tema 4. J/Inneiinbie oneparopbl. 6 yacoB

Nel. Jluneiinple omepatopbl (0TOOpaxe-

HHS) BEKTOPHBIX [IPOCTPAHCTB, IPUMEPHI. 5 [1] Tn.7, I[posepka oneparopa
SAnpo u obpa3 nMHEHHOro omeparopa. §31,33 Ha JIMHEWHOCTH
Marpuiia JMHEHHOTO oreparopa.
[Tonobue matpui;
CBSI3b MEXIY MaTpH-
Ne2. Csa3p Mexay KOOpIMHAaTaMH BEK- Ay Matp
1 [[aMH JTMHEHHOTO
TOpa U ero obpasa. Marpwuiia repexoza ot 2 [ ] I'n.7,§32
oreparopa OTHOCH-
6asuca k 6asucy.
TEJIbHO Pa3INYHbIX
0a3ucoB.
Ne3. OGpatumble JIMHEHHbIE ONEepaToOphI. CB0OO/IHBII YJIeH Xa-
CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 9 [1] Tn.7, PaKTEPUCTUYECKOTO
3HAa4YeHUs. XapaKTEepPUCTHUECKOE ypaBHe- §31,33 MHOTO4JIeHa

HHUC

Tema 5. KBaaparnunslie ¢popmbl. IIpuBenenne K KAHOHHYECKOMY Buay 4 4aca

Ne9. Kagpatuunas ¢popma Kak 0THOpPO/I-
HBII MHOTOWIEH BTOPOM cTerneHu. Jluaro-
HaJlbHas KBaapaTuyHas popma. [Ipusene-
HUE KBaJpaTUYHON (POPMBI K TUaroHajb-
HOMY BUIYy MeTo/10M Jlarpanxa. 3aKoH
WHEPLINUY BEIIECTBEHHBIX KBaAPAaTUUYHbIX
dopm. ITonoxutensHO onpeneeHHbIE
KBaJ{paTH4HbIe (POPMBI

[1] .6, §26

[Tonspusanus
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Tema 6. MHOro4wieHbl OT OIHOM MepeMeHHOH HA/l MPOU3BOJbLHBIM MoJieM. /[podHo-panu-

OHaJIbHbIe GyHKIMH 4 yaca

Ne10. Kob110 MHOTOUYJIEHOB OT OJIHOM Tie-
pemenHoi. Teopema 0 nelleHUU C OCTAT-
koM. HOJ/l nByx mHorousneHnos. Paznoxe-
HUE MHOTOWIEHA B MPOU3BEACHUE HENpH-
BOJMMBIX MHOXXHTEJICH U €ro eIUHCTBEH-
HOCTh. PaznokeHue MHOrousjieHa o cre-
MeHsM JBywieHa. HempuBoaumele kpart-
Hble MHOXXHUTETH MHOrowieHa. Kparnbie
KOpHU MHOrowieHa. OTe’neHue KpaTHbIX
MHOKHUTEJIe MHOTOWJIeHa

[1] Tm10, §44

Anrebpanueckoe u
(GyHKIMOHATBHOE pa-
BEHCTBO MHOTOYJIC-
HOB

Nell. PaznoxeHue MHOrowieHa Haj IO-
JeM B IIPOU3BEJCHUE HENPUBOIUMBIX
MHOXUTEJIEH U ero eIUHCTBEHHOCTh. AJl-
reOpanyeckas 3aMKHYTOCTh TOJII KOM-
IUIEKCHBIX YHCEJ, PA3JIOKEHHUE MHOTIO-
YJIeHa HaJ M0JIEM KOMIUIEKCHBIX YMCEN B
MIPOU3BEICHUE HEMTPUBOIUMBIX MHOXKHTE-
nei. @opmynsl Buera. ConpsikeHHOCTb
MHHUMBIX KOPHEH MHOTOYJIEHA C IEUCTBU-
TEJIbHBIMU KOd(hpuimeHTaMmu

[1] .12, §56

Cxema SkoBknHa

Tema 7. MHOro4J1eHbI HAJ MOJAMH KOM

IJIEKCHBIX

, 1eHCTBUTEJbHBIX H PAIIMOHAIBLHBIX
yuces 6 yacos

Nel2. HenpuBoaumbple MHOTOWICHBI Haj
HoJIeM AE€HCTBUTEIBHBIX 4Ywucesl. MHOro-

Kpurepuii Herpuso-
IIUMOCTH DH3€eH-

YJIeHbl HaJl TOJIEM PAallMOHAIBHBIX YHCEI. 5 [l] T'1.9, §40 mTeiHa
Llenbie W pamuoOHANbHBIE KOPHU MHOTO-
yjieHa C 1eJabIMU Kodddunuentamu. Me-
tox ltypma

Tema 8. JleiumMocTh ¥ NpocThie Yyncaa 4 yaca
Nel3. Teopema o 1€JI€HUU C OCTATKOM JIJIst AccouuupoBaHHbIE
nenbix gucen. OmnpeneneHue €BKIHIOBA 5 [2] T3, §1 AIIEMEHTHI
konblia. Maeansr eBkiangoBa kombia. OT- "
HOIIICHHE JACTMMOCTH U €T0 CBOMCTBA
Nel4. HaubGonpmmit oOmIMil €TUTENh U DaKTOPKOJIBIIO MO
€ro JIMHEeitHOe IpejcTaBiIeHne. AJITOPUTM uzeany, NOpoxKIeH-
EBknupa. IlpocTsle u cocTaBHbIE YHCTA. 2 [2] I'm.3,§2 | momy mpocTeM die-

beckoHEUHOCTh MHOXKECTBA MMPOCTBIX YU-
cen. Kanonuueckoe PAa3JI0KCHUC

MCHTOM.

Tema 9. Apupmer

nyeckue pynknmnu 4 yaca

Nel5. Ilenas m napoOHas yacTu 4YHCIA.
Paccrostnne 1o Omwmkaifiiero I1enoro.
Cymma pnenutenet o(n) W YHUCIO
nemutencit t(n). Oyukius Diinepa ¢(n).
MynbTUTUTHKATUBHOCTD u SIBHBIE
(bopMyIIBL.

[2] I'n.3, §3

[IpumeHeHue B Kpun-
Torpaduu

Tema 10. Teopusi cpaBHeHHIi 6 YacoB

Nel6. CpaBHeHus u Koubla BeiueToB. O0-
parumeie kinacchl. [lonHas u mpuBeneHHas
CHCTEMBI BBIYETOB

2

[2] T3, §4

CBOIICTBO MOJHOM
CUCTEMBI BHIUETOB
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Nel7. Teoperuko-uncioBas QyHKIUsS Dii-

nepa. Teopemsl Diinepa nu @epma. JInnen- 2 [2] ['n.3,§5 ‘-Incnoqfleci;nenen
HO€ YPAaBHEHHE B KOJIBIIC BHIYETOB
Nel8. Cucrembl cpaBHEHUI 2 [2] Tn3,§5 Kuraiicias Teopema
00 ocTaTKax
BCEI'O: 34

6 IMAAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHouHbIe cCpeACTBA, MOKA3aTeIH U KPUTEPUH OLIEHUBAHUS KOMIIeTeHIM i

HNnaexc
KOMIIe-
TEeHIMH

Onenounoe
CpeIcTBO

IToxa3aTenu
OlleHUBaHUSA

Kpurtepuu onennBanus
c()OpMHPOBAHHOCTH KOMIIeTEHIU I

OIIK-1,
ITK-1

CobecenoBa-
HUE

Husknii
(HEYJOBJIETBOPUTEIBHHO),

CryzneHT oTBeuaeT HeNpaBUiIbHO, He-
YEeTKO U HEeYyOeqUTENbHO, 1aeT HEBEPHbIE
(GOpMyJIUPOBKH, B OTBETE OTCYTCTBYET
KaKoe-1100 MpeACcTaBICHUE O BOMPOCE

[ToporoBbiii
(YIOBJIETBOPUTEIILHO)

CTyZneHT oTBeyaeT HEKOHKPETHO, cl1abo
apryMEHTHPOBAHO U He yOeAUTENbHO,
XOTSl U UMEETCSI KaKOe-TO MPEACTaBIECHUE
0 BOIpoce

bazoBbIii
(xopor10)

CTYIICHT OTBCYACT B LICJIOM IIPAaBHUJILHO,
HO HEAOCTATOYHO IIOJIHO, YETKO U Y6GI[I/I—
TCIJIIBHO

Bricokuii
(oTnHMuHO)

CTaBI/ITCH, CCJIM ITPOACMOHCTPUPOBAHBI
3HAaHUC BOIIPOCa U CaMOCTOATCIbHOCTD
MBIIUJICHUSA, OTBET COOTBETCTBYCT Tpe60—
BaHUAM MPABUIIBHOCTH, ITOJIHOTEI U apry-
MCHTHPOBAHHOCTH.

OIIK-1,
[1K-1

KoHntposbHas
pabora

Huzkuii
(HEey1OBJIETBOPUTEIHHO),

OTBeT CTyZICHTY HE 3aUUTHIBAETCS €CIIH:
e 3ajaHue BBINOJHEHO MEHEE, YEM Ha
MIOJIOBUHY;

e CryneHT oOHapy’KUBAaeT HE3HAHUE
0o0JbIlIel YaCTH COOTBETCTBYIOIIETO Ma-
Tepuasa, T0MycKaeT OluOKU B (OpMYIIH-
POBKE OIpeIeTIeHUI U TPaBUII, HCKaXKat0-
e UX CMBICH, OECTIOPSIIOYHO U3JIaraet
MaTepual.

[Toporossiii
(YIOBJIETBOPUTEIHLHO)

3asaHue BBINOJHEHO OoJiee, 4yeM Ha 1o-
noBuny. CTyieHT 0OHapy’KUBaeT 3HAHUE
Y TIOHUMaHWEe OCHOBHBIX TTOJIOKEHUH 3a-

JaHus, HO:

e znaraer MaTepual HEMOJHO U J0-
MyCKaeT HETOYHOCTH B ONPEACTICHUN T10-
HATUM;

e He ymeer goctarouno riryboko u ao-
Ka3aTeJIbHO 00OCHOBATh CBOU CYKICHHUS
U TIPUBECTH CBOU IIPUMEDHI,
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e ll3maraer Marepuain HEMOCIEI0BA-
TEJHHO U JIOMYCKAET OIMUOKHU B S3BIKO-
BOM O(hOPMJICHUH H3JIaraeMoro.
3agaHue B OCHOBHOM BbINOJNHEHO. OT-
BETHI IPaBWIbHBIC, HO:

e B oTBere g0myIieHbl MaJIO3HAYNTEIb-
HbBIC OIMMOKYU U HEIOCTATOYHO ITOJIHO
PAaCKpBITO COICpIKaHUE BOIIPOCaA;

ba3oBsrii (xopor1o) e He npuBeaeHBI WIUTIOCTPUPYIOIINE
MPUMEPHI, HEAOCTATOYHO YETKO BBIPA-
KEHO 0000MIaroIe MHCHHE CTYACHTA;
e JlonymieHo 1-2 Hegovera B nMociaeao-
BaTEIHHOCTH U SI3LIKOBOM 0(hOpMIICHUHN
W3J1araeMoro.
3aJjaHie BBIIOJIHEHO B MAKCHMAJIEHOM
o0beme. OTBETHI MTOJIHBIC U TTPaBUJIbHBIC.
e CTyJeHT MOJHO U3JaraeT MaTepuail,
JTaeT PaBUIILHOE OIPECIICHHE OCHOB-
HBIX TIOHSTHI;
e (OOHapyXHUBaeT MOHUMaHUE MaTEPH-
aya, MOKeT 000CHOBATh CBOM CYXKJICHUS,
MIPUMCHHTDH 3HAHUS Ha TIPAKTHKE, IPUBE-
CTH HEOOXOAMMBIC IPUMEPHI;
e l3nmaraeT Matepual mocieI0BaTEIbHO
Y TIPAaBUJILHO C TOYKU 3PSHUS HOPM JIUTE-
paTypHOTO S3bIKA.

Bricokuii (0TM4HO)

6.2 IIpome:kyToUHas aTTECTAIMS CTYI€HTOB MO TUCIHUILINHE

IIpomexyTOoUHast arTecTalys ABISETCA IPOBEPKOM BCEX 3HAHUMN, HABBIKOB U YMEHUN CTYIECHTOB,
NPUOOPETEHHBIX B MPOIECCE NU3YUECHUS TUCIUILINHBL. POpMOIl MPOMEKYTOUHON aTTeCTAallUU 1O
JUCLUIIIINHE SABIISETCA 3a4€T, DK3aMEH.

J{ns1 oleHMBaHuUsA Pe3yIbTaTOB OCBOCHUS JUCHHUIIIIMHBI IPUMEHSIETCS CIEYOLUE KPUTEPUHU
OLICHUBAHMS.

Kpurtepuu onieHnBaHus YCTHOIO 0TBeTa HA MPAKTHYECKOM 3aHATHH, CEMUHape

Pa3BepHyTHIif OTBET CTYACHTA JOJDKEH MPENCTABIATE COO0M CBA3HOE, JIOTHYECKH TIOCIIe-
JIOBaTEJIbHOE COOOIIEHNE Ha 3a/JaHHYIO TEMY, [TOKa3bIBaTh €T0 YMEHUE IPUMEHSTH OIpeIesICHUs,
npaBujia B KOHKPETHBIX CIyJasX.

Kputepuu onieHuBaHus:

1) NOMHOTY ¥ MIPaBHIBHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTH, IOHUMAaHUS U3yYEHHOT0;

3) s13pIKOBOE O(OPMIICHHE OTBETA.

OneHKa «OTINYHO» CTABHUTCS, CCITH:

1) cTyeHT MOJHO M3JIaraeT MaTepuall, JaeT NPaBUIbHOE ONpPE/IETIeHNE OCHOBHBIX MOHS-
THH;

2) oOHapyXMBaeT MOHUMaHHE MaTepuaya, MOKET 00OOCHOBATH CBOM CY)KJIEHHS, PUME-

HUTH 3HAHHS Ha MIPAKTHUKE, TPUBECTH HEOOXOIUMBIE IPUMEPHI HE TOJIBKO U3 YUeOHHKA, HO U ca-
MOCTOSATEIBHO COCTABJICHHBIE;

3) u3naraet MaTepua Mociie0BaTeNIFHO U MPABIIBLHO C TOYKU 3pEHHS HOPM JIUTEPaTyp-
HOTO SI3bIKA.
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«XOpOLIO» — CTYACHT JaeT OTBET, YJOBJICTBOPSIOIIUI TEM k€ TPEOOBaHUSM, YTO U IS
OTMETKH «5», HO JIOMycKaeT 1—2 omuOKu, KOTOpbIE caM K€ UCIPABISET, 1 1—2 HeoueTa B rmocJe-
JIOBaTEJIbHOCTHU U SI3bIKOBOM O(DOPMIIEHUHN U3J1araeéMoro.

«Y/10BJIETBOPHUTEIbHO» — CTYJICHT OOHApYy>KUBACT 3HAHHE M TOHUMAHHE OCHOBHBIX IOJIO-
JKEHHMH TAaHHOM TeMBI, HO:

1) nznaraer Marepuas HENOJHO U JAOIYCKAET HETOUHOCTH B ONPEIEIICHUU MOHATUN WIN
(bopMyIMpOBKE MPABUI;

2) He yMeeT AOCTaTOYHO IITyOOKO M JI0Ka3aTebHO 0OOCHOBATh CBOU CYXKACHUS U IIPUBE-
CTH CBOM IIPUMEPBI;

3) u3naraeT MaTepuai HerocjaeJ0BaTeIbHO U JIOIYyCKAaeT OUIMOKU B S3bIKOBOM Oopmiie-
HUM U3J1araeMoro.

OneHka «HeyI0BJIETBOPUTEIBHO» CTAaBUTCS, €CIIM CTYACHT OOHApy>KMBAeT HE3HAHUE
OoJbIICH YacTH COOTBETCTBYIOLIETO BOIPOCA, AOIYCKaeT OMIMOKU B (JOPMYJIMPOBKE ONpesese-
HUM U TpaBUJI, UCKAKAIOUIME UX CMBICI, OECIOPS0YHO M HEYBEPEHHO H3JaraeT Marepuall.
OneHka «2» oTMe4aeT TaKue HeJJOCTaTKH B MTOJTOTOBKE, KOTOPbIE SIBIISIOTCS CEPbE3HBIM MPEIIST-
CTBUEM K YCIIEUTHOMY OBJIa/ICHUIO MOCJIEIYIOIIUM MaTEPUaIOM.

KpnTeplm OLCHUBAHUSA KOHTPOJbHBIX paﬁoT

OneHKa «OTJIUYHO» CTABUTCS, €CJIH CTYICHT:
1. BeIoHMI paboTy 6e3 OMIMO0K U HE0UYETOB;
2. nonycTuil He 0oJiee OJTHOTO HEI0YETa.

OneHKa «XOPOIIO» CTABUTCS, €CIIU CTYACHT BBIIOJHWI PabOTy MOJHOCTHIO, HO JOITYCTHII B HEH:
1. He Gonee o/1HOI HErpyOOI OMIMOKU M OJHOTO HEOYETa;
2. unu He 0oJiee IByX HEJA0YETOB.

OneHka «y10BJI€TBOPHUTEIbLHO» CTABUTCS, €CITH CTYJICHT ITPABWIIBHO BBITIOJHUI HE MEHEE IT0JI0-
BUHBI paOOThI U JTOTYCTHIIL:

. He Ooee ABYX IpyObIX OIMINOOK;

. WM He O6oJee oAHOU TpyOoil U 0HOM HerpyOOii OMMOKY U OJJTHOTO HEJ0YETa;

. WM He boJjiee IBYyX-TpeX HerpyObIX OINOOK;

. WM OJHOM HerpyOoii OMMOKH U TPeX HEIOUETOB;

. WJI TIPU OTCYTCTBHU OIMUOOK, HO MPU HATWIHH YETHIPEX-TISITH HEJIOUYCTOB.

DN AW N —

OueHnka «Hey/10BJIETBOPUTEIBHO) CTABUTCS, €CITU CTYJICHT:

1. JomyCTUI YKCI0 OMUOOK U HEIOUETOB MPEBOCXOASIIIEee HOPMY, IIPU KOTOPO MOKET OBITh BBI-
CTaBJIEHA OIIEHKA «3»;

2. WM €CIIH MPABUIIHHO BBITIOIHIII MEHEE MOJIOBUHBI PaOOTHI.

Kpurtepun onieHuBaHus Ha 3a4eTe

Ol11eHKa «3a4YTEHO» BHICTABIISIETCS CTYJICHTY, €CIIU:

® 33/1aHMs, pa3MEIICHHbIE B DJEKTPOHHON WH(OOPMAIMOHHO-00pa30BaTEIBHONU Cpeie
BI'TIY BeimonHens! Ha 60 u 6oyiee TPOIEHTOB;

® OH MMEET MOCEIIAeMOCTh JTA00OPATOPHBIX 3aHATHI He MeHee 60 MPOLIEHTOB.

Or1ieHKa «HE 3a4TE€HOY» BBICTABIIICTCS CTYJEHTY, €CITH:

® 33/1aHMs, pa3MEIICHHBICE B DJIEKTPOHHON HH(GOPMAIIMOHHO-00pa30BaTEIHbHOU cpefe
BI'T1Y BeimosniHeHbl MeHee YeM Ha 60 MpOLEHTOB;

® OH MMEEeT MOCEIIaeMOCTh JTab0PaTOPHBIX 3aHATUH MeHee 60 MPOIEHTOB (MCKITIOUYCHUE
COCTABJISIIOT CTY/ICHTHI, TPOIYCTUBIINAE 3aHSTHS 10 YBAKUTEIBLHON NMpUYMHE: 00Ne3HU, YIaCTHs
B 3HAYHUMBIX JUUISI By3a MEPOTIPHUATHSX, TAKUX KAaK yU4aCTHE B OJUMITHAAX 110 MPOMUITIO U T.11.).




Kpurtepun oueHnBaHus HA IK3aMEHe
CTyneHT A0IyCKaeTcsl Ha SK3aMEH MPHU yCIIOBUU
e pasMmelnieHHus B DJIEKTPOHHON WHQOpManuoHHO-oOpazoBaTensHOH cpene BITIY mpoBepeHHBIX

KOHTPOJIbHBIX pa60T.

e [Ipomren mpoOHBI TECT
1. Dk3aMeHaIlMOHHAS OICHKA «OTINYHO» BBICTABIISCTCS, €CIIH CTY ICHT:
® BBITIOJIHUJI 33JJaHUS SK3aMEHAIIMOHHOTO TecTa Ha MUHUMYM 90%

2. DK3aMCHaIMOHHAs OICHKA «XOPOI0» BBICTABIISETCS, €CIIU CTYICHT
e BBITIOJTHIJI 33/IaHUS 9K3aMEHAIMOHHOTO TecTa oT /5% 1o 89%
3. Dk3aMeHAIMOHHAs OLEHKA «YOBJICTBOPUTEIHLHO)» BBICTABIISETCS, €CIHM CTYACHT
® BRITTOJIHUJI 33JaHHsI SK3aMEHAIIMOHHOTO TecTa oT 60% m0 74 90%
4. DK3aMEHAIMOHHAs OLICHKA «HEYOBJICTBOPUTEIBHOY BBICTABIISICTCS, €CIIN:
®  BBINOJIHWII 33JJaHHS YK3aMEHAIIMOHHOTO TecTa MeHee 60%
6.3 TunoBbIe KOHTPOJILHBIE 3aJaHUSl UJIH HHbIE MATEPUAJIbI, HEOOXOIHUMbIE JIIS
OIIeHKH Pe3yJIbTATOB OCBOEHUS THCIUTLIMHBI
KOHTPOJIBHASI PABOTA Nel
1. Meromom MaTeMaTHYEeCKON HHIYKIIMU JI0KA3aTh.
2. Jlokasars, 4To:
3. Bpruucnuth
4. PemuTh ypaBHEHUE TpEThell crenenu no Gopmynam Kapnano.
Bapuant N 1 Bapuant N 2
114243+, 4n=12(n+1)n | 1] 20421422+ +2"1=2"-1
2| 1.2 n____(un | 2| Cl+CE 4. +Cht =222 e
13735 " an-n.@2n+1)  2(2n+1) 2n 2n ottt en > 1A
N 9eTHOE YUCIIO
3 1-i 3 1+iv/3
4| —— 6
1+i/3 1-i
4| x*—6¥4x+12i=0 4] x*+6x* +6x+5=0
Bapuant N 3 Bapuant N 4
1| 12422432+, +n°= 1
1
i (n+1)-(2n+1) 13+23 433+ +n®=1/4n%(n+1)?
1 2 n n-1 1 1 1 __n
2 Cn + 2Cn +.o.t nCn =n2 2 13735 " (2n-1)-(2n+1) 2n+1
3| [1-i 3| [1+i
6 - 8 -
V3 +i J3-i
4 | x3 -3x°+27x-81=0 41 x3_63/2.-x—6i=0
Bapuant N 5 Bapuant N 6
1 11 1 3 1/1-2-3+2-3-4+...+n(n+1)(n+2)
3 & 3 2.3 _n(n+1)(n+2)(n+3)
- 4
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2|Ch=Ch +Cn = 2| 1-10C;, +10%C}, —...—
Cn,+2Ch, +Ch2 10°"*C;, +10*" =81"
3 \/T 3 F
V2 -2 1-iv3
4 | x®+3x> +48x-52=0 4| 8x*-12x*+150x-225=0

KOHTPOJIBHAS PABOTA Ne2

Pemmte cuctemMy JIMHEHHBIX ypaBHEHUN TPEMS CIIOCOOAMMU:
1) Meron Kpamepa. 2) Marpuunsiit meton; 3) Meron ["aycca;

32-1

32-1

—2X +2X,+ X3 =5
1237~ X —3X, +3X; =2
3%, —9X, + X, =—4

=X + X, +2X%, =1
2, +2X, +95X%; =15
3X, —2X, +2X, =7

—X, +3X, =X, =4
3X, —4X, +3X; = -2
—2X — X, +3%, =—11

KOHTPO.I

—2X, —9X, + X, =11
—2X, — X, + 3%, =9
X +X, +X, =4
1-23

4,

(—3X, + X, +3X, =2

§=2X% — X, +4%X, =9
(2% —X, +3X, =14
2-13
(2X, — X, —6X, =4
13X — X, + X, =15
6.
=% +X, —=3X; =9
4-21
bHAS PABOTA Ne3

1. Haiiti coOCTBEHHEIE BCKTOPBI U COOCTBEHHBIC 3HAYCHHS JIMHEHHOTO oneparopa

Bapuanrl

Bapuant2
1 2 -2 2
1 0 3 4
1 3 0 -8

Bapuant3
-8 -5 2 -1 2
1 3 5 -3 3
o g -1 0 -2
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Bapuant4 Bapwuant5 Bapuant6
1 30 1 -4 -8
1 4 61‘52 ‘i -4 7 -4
- - -8 -4 1
0 4 1 1 2 a4 _
Bapuant/ Bapuant8 Bapuant9
1
L[ -6 2 1 2 _2
4|76 10 -4 10 3
2 -4 6
1 3 0
2. TlpuBectH KBagpaTHUHYIO (HOPMY K KAHOHHYECKOMY BHIY
Bapuanml
L(X,, X,, Xy ) = X2 + 2X2 + 2X,X, + 4%, X, + 5X?
Bapuanm?
— y?2 2 2
L(X,, Xy, X, ) = X2 +4X2 —4X,X, + 2X, X5 + X
Bapuanm3
L(X, %, %) =X +3%; +4XX, —2X X, + 7%,
Bapuanm4
L (X, %y, X ) =X +3%; +4%,X, +2X,X; +4X;
Bapuanm$
L (X, %y, X ) =X +5X; —2%,X, +4X,X; +2X;
KOHTPOJIbHAS PABOTA Ne4
Bapuanr 1 Bapuanr 2

res(14%,9)

@ MOIXOISAIINE ApOo0H
129 P

34x = 22(mod 96 ) uemHbIME 1pOGIMH

res(15%,8)
22x = 26(mod 90) uenHbIME IPOGIME

E HOIXOIAIINE Apo0Hu
212 P

Bapwuanr 3

Bapuant 4

res(14°,15)

res(15*,18)
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12x =14(mod118) nemHbIME 1pOGAMHU

@ HOAXOAALINE APOOU
311 P

34x = 26(mod 46) uenHpIME APOOAMH

& MOAXOALIME APOOHU
514 P

Bapuanr 5

Bapuanr 6

res(14%,21)
16x =54(mod58) uenHpME 1POGAMH

654
o7 HOJXOASIIUE TpodU

res(17*,20)
34x=30(mod 78) uemnHbIMH APOOIMH

ﬁ MOAXOJISIIINE APOOH
102 P

Bapuanr 7

Bapuant 8

res(13*,28)
18x =54(mod106) uemHbMu APOOIMHU

ﬁ IMOAXOAAIINEC 1 061/1
118 P

res(25%,36)
54x =36(mod 74) uenHbIME APOGAMI

ﬂ moaAxXoaAmuce a 06I/I
214 P

BapuanT 9

Bapuant 10

res(17*,26)
58x =50(mod 68) memnHbIMI APOGAMK

549
—— MOJXOJAIIME APOOH

res(17*,24)
22x =16 ( mod 94) HETHBIMH JPOOSIMU

749
—— TOAXOJIAIINE IPOOH

176 172
IIporpamma 3x3amMeHa
Ix3ameH (1 cemecTp)
1. MmuoxectBa. CriocoObI 3aanus. BkarodyeHre MHOXKeCTB. PaBeHCTBO MHOKECTB.
2. Omepanuu HaJl MHOKECTBAMH, HX OCHOBHBIC CBOMCTBA.
3. VYmnopspodennslie mapsl. [Ipsimoe mpousBeneHne MHOXKECTB. JlekapToB KBaapart.
4. bunHapHble OTHOUIEHUWs, 3aJaHHble Ha MHoOXecTBe. Ompenenenue. CrocoObl 3amaHus

OuHapHbIX oTHOIIEeHUH. CBoiicTBa. [Ipumepsl.

OTHoONIEHUE SKBUBAJICHTHOCTH. Pa3Ouenne MHOXeCTBa Ha Kiacchl. [Ipumepsr.
bunapnsie anredbpandeckue onepaiuu, 3aJaHHble Ha MHOkecTBe. CBolicTBa. [Ipumepsr.
Anrebpanueckue cuctembl. AnreOpsl. ['pynmounsl, moiyrpynmsl, MOHOUABL. [Tpumepsl.

NGO

I'pynmsl, ux Buasl. CBoMCTBa rpym.
9. Kompno. CoiicTBa KoJell.

10. ITome. OnpeneneHue, MPUMEPHI MOTCH.

11. Anrebpanyeckas popma KOMIUIEKCHOTO yucia. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIIaMH B ajl-

rebpandeckoit popme.

12. VI3BieyeHne KBapaTHOTO KOPHS W3 KOMITJICKCHOTO YHCia B anredpamdeckoir popme (¢ BbI-

BOJIOM).

13. TpuronomeTpuyeckas popmMa KOMIICKCHOTO YUCJIa. Y MHOKCHHE U JICIICHUE KOMIUICKCHBIX

quCceN B TPUTOHOMETPUYECKOH Gopme.

14. ®opmyna Myaspa. M3Bieuenue kopHs N-0il cTeneHu U3 J1r000ro KOMIUIEKCHOTO YHCIa.

15. Kopnu n-oii crenenu u3 enuHuIbl. CBOWCTBa KOPHEH.
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16. Pemenne kyObuueckux ypaBHeHu# (BoiBo hopmyn Kapaano).

17. Marpuusl. JlelicTBus HaJ MaTpULIaMU, UX CBOMCTBA.

18. OGpatnas matpuna. JInHeiHas HE3aBUCUMOCTh CTPOK 00paTHUMON MaTpHIlbI (TeopeMa).

19. Hesoipoxaennas matpuia. Teopema, naromas crnoco0 BIYHCICHUS 00paTHOW MaTPHUIIBI IPU
MOMOIIIH 3JIEMEHTApHBIX MpeoOpa3zoBaHUil.

20. IMoxcranoBku N-oii creneHu. ['pyrina MoCTaHOBOK.

21. PasnoxkeHue MoACTaHOBOK B MPOU3BEACHHUE HUKIOB. UEeTHOCTD U 3HAK MOJCTAHOBKH.

22. Omnpenpenurens N-ro nopsaka. OnpeaenuTenau 2-ro U 3-T0 MOPSIKOB.

23. CpolicTBa ompeaenuTesci.

24. MuHOpBI 1 anredbpanyecKie JOMOTHEHHS JIEMEHTa KBaJPaTHONH MaTPHIIBL.

25. Teopema besy. Teopema Banaepmona.

26. OnpenieneHne U CBOMCTBa BEKTOPHOTO MPOCTpaHCTBa. [Ipumepsi.

27. ba3uc 1 pa3MepHOCTh BEKTOPHOI'O ITPOCTPAHCTBA.

28. JIuHeiiHas 3aBHCUMOCTh CHCTEMBI BEKTOPOB. CBOICTBA JIMHEIHOM 3aBUCMOCTH.

29. JIuneitHas HE3aBUCUMOCTh CUCTEMBI BEKTOpOB. CBOMCTBA JIMHEHHOW HE3aBUCUMOCTH.

30. DxBUBaJNIEHTHBIE CHCTEMBI BeKTOpoB. OCHOBHAsI Teopema O JIMHEHHON 3aBucumocTH. Crea-
CTBHE.

31. Cucrema M NMUHEHHBIX YpaBHEHUH ¢ N HeM3BEeCTHHIMH. OCHOBHBIE MOHATHUS U OMPECIICHHS.
®opma 3amnucH.

32. Metoj mociieJoBaTeIbHOTO HCKITFOUEHUST HeM3BECTHBIX (MeTo ["aycca).

33. JIuneltHoe MHOTOOOpa3ue pelIeHU CUCTEMbI JIMHEWHBIX HEOTHOPOIHBIX YPaBHEHUH.

34. TIpocTpaHCTBO peIIEHUH CUCTEMBI JIMHEHHBIX HEOIHOPOIHBIX ypaBHeHHH. [locTpoeHue
@.C.P.

35. CtpodeyHblii 1 CTOJOOBBIN paHTH MAaTPHIIBL. DJIeMEHTapHbIC TIPE0OPa30BaHUS MATPHULIBL.
36. TpaneuueBunHas MaTpula. PaHr TpaneuneBUIHON MaTPUIIBL.

37. Teopema Kponekepa-Kamemm. CnenctBus.

38. M3zoMopdu3M BEKTOPHBIX IPOCTPAHCTB.

39. Teopema o panre MaTpuilbl. MeTOT OKaiMIICHUSI.

40. HeobxomumMoe 1 JOCTaTOUYHOE YCIOBUE PABEHCTBA HYIIIO OMPEICIUTES.

41. BreiBog ¢popmyn Kpamepa.

42. ®opmyna oOpaTHOW MaTPHUIIBL.

43. BeKTOpHBIE IPOCTPAHCTBA CO CKAJIIPHBIM YMHOKECHUEM.

44, Marpuia nepexoaa oT oJJHOro 6as3uca K Apyromy.

45. OproroHanbHBIE BEKTOPHI. JIMHEHHAs HE3aBUCMMOCTh OPTOTOHAILHONW CHCTEMBI HEHYJIEBBIX
BEKTOPOB.

46. OpToroHaLHBIN Oa3uC MpocTpaHcTBa. Teopema o ToM, 9To JIF000H 6a3uC MOKET CTaTh OPTO-
TOHAJIbHBIM.

47. HopmupoBaHHbIii BekTOp. OpTOHOpMHpOBaHHBIN 0azuc. Heobxoaumoe u 1ocTaTouHOE YCiIo-
BUE OPTOHOPMUPOBAHHOCTH Oa3uca.

48. Tlpomecc opTOrOHAIN3ALNH.

49. OproroHanabHOE JIOMOJHEHHE MOIMPOCTPAHCTBA.

50. M3omopdu3M eBKIUIOBBIX TPOCTPAHCTB.

IIporpamma 3a4yera (2 cemecTp)

KBanpartuunas ¢popma Kak OJJHOPOIHBIM MHOTOUJIEH BTOPOW CTETEHH.
JlnaroHanbHasi KBagpaTuyHas popma.

[IpuBenenue kBagpaTHuHON POPMBI K JUaroHaJIbHOMY BUy MeTO/10M Jlarpanxa.
3aKOH MHEPIMU BEIIECTBEHHBIX KBAJJPATHUYHBIX (POPM.

[TonoxxurenbHO onpesiesieHHbIe KBaApaTHUHbIE (POPMBI.

MHorousieHsl OT OJJHOM NepeMeHHON HaJl 00JIaCThIO LIETOCTHOCTH.

ook wnE
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7. [eticrBus Hag MHOrowieHamu u3 K [X]. JlemumMocTs MHOTOUJICHA HAa/T KOJBIIOM, CBOMCTBA
JEITMMOCTH.
8. Teopema be3y, ee npuMeHeHwUs.
9. BrBog cxemsl ['opnepa. [Ipumenenust cxemsl ['oprepa.
10. Pasznoxenue muorowiena f(x) us K [x] mo cremensm X-a.
11. HO/I nByx MHorowieHoB. Anroput™m EBKiInaa 17151 €ro Hax0XKACHHUSL.
12. Jluneitnoe npeacrarnenre HOJl 1Byx MHOTOWIEHOB, €ro IpUMEHEHHE.
13. B3auMHO mpOCTbIe MHOTOYJICHBI U KX CBOWCTBA.
14. HOK nByx MHOTO4JIEHOB U €10 CBsi3b ¢ HOJI 3TUX MHOTOWICHOB.
15. TIpuBOIUMOCTH MHOTOWICHOB C IETBIMU KO3 GHUIIMEHTAMH HaJl KOJIBIIOM IIEJIBIX YHCE.
16. Mmuorousiensl Haj moJjieM. J[eTMMOCTh MHOTOUYJIEHOB HaJl [10JIEM, 0COObIE CBOWCTBA.
17. TlpuBoaumble ¥ HEMPUBOAWMBIC MHOTOWICHBI HaJl JaHHBIM TojieM. CBOMCTBA HENPUBO-
JTUMBIX MHOTOUYJICHOB.
18. Pa3noxeHue MHOTOUYJICHA B MPOU3BEICHUE HEMPUBOIUMBIX MHOXKUTEJIECH U €ro €IuH-
CTBEHHOCTb.
19. HenpuBoaumbie KpaTHBIC MHOKHUTENH (TEOpEMa).
20. Teopema o nHaxoxxaenun HOJI muorounena f(X) u ero npoussoanoii. KpaTHbie KOpHH.
21. Beinenenue KpaTHBIX MHOKHUTEIICH.
22. MHOro4seHbl OT HECKOJIBKUX MepeMeHHbIX. JIeKcuKorpaguieckoe ynopsiioueHne MHO-
ro4JIeHa.
23. CuMMeTpUYecKue MHOTOWICHBI. DJIEMEHTapHbIE CUMMETpUYECKue MHOrowieHbl. Cre-
NICHHBIE CyMMBI.
24. OcHoOBHas TeOpeMa 0 CHMMETPHUYECKUX MHOTOUYJICHAX.
25. Bseicmmii wieH MHOTOwWIeHa. JIeMMa O BBICIIEM YJIeHE MPOU3BEICHHUS CHMMETPHIECKUX
MHOTOYJICHOB.
26. MHOTOWIEHBI HaJ| ITOJIEM KOMITICKCHBIX uncen. Jlemma [lamamGepa.
27. AnreGpanyeckasi 3aMKHYTOCTb MOJISI KOMITJIEKCHBIX YHCE.
28. Teopema 0 CyIIeCTBOBAaHUN KOPHSI.
29. CrnencTBus U3 TEOPEMBI O CYIIECTBOBAHUH KOPHS, IPUMEHEHUS 3TUX CIEACTBUMA.
30. MHorouneHsl ¢ qeicTBUTENbHBIMU K03 dunmentamu. Teopema 0 MHOTOUIEHAX C CO-
NPSOKEHHBIMU 3HAYEHUSIMU TT€PEMEHHBIX.
31. ConpskeHHOCTh KOpHel MHOrowieHa u3 R [x].
32. Pa3znoxxeHue MHOTOYJIEHA HaJ 1osieM R B Mpou3Be/ieHne HEMPUBOIMMBIX MHOXKUTENIEH
(Teopema). CiencTBusi.
33. PanuoHanbHbIi KOpEHb MHOTOUWIEHA C LHEJNbIMUA KO3 duureHTamu. Llenbie KopHH.
34. OTHoIIeHNE AeTUMOCTH B KoJibile Z. CBOICTBA JIETMMOCTH.
35. ObparteHre 0OBIKHOBEHHBIX JIpoOel B OECKOHEUHBIE 1ECATUYHBIE IPOOH.
36. [lenenwue ¢ octatkoMm. Teopema O JACITIEHUN C OCTATKOM.

37. Cucrembl JIMHEHHBIX CPaBHEHHH.

38. HO/I uucen. Anroputm EBkimnna mis ero Haxoxaenus. HOK gucen. CroiictBa HOK nByx
quCcell.

39. Pemenne cpaBHeHHI IEPBO CTETICHU.

40. TIpocTsle yncia U UX CBOMCTBA.

41. CpaBHeHus nepBoii creneHu. Kpurepuu pa3pemmMocTH.

42. OcHoBHas Teopema apudpmeTuku. KaHoHHUYeckoe MpeaCcTaBIeHHe HaTypallbHOTO YUCIIa U
€ro MPaKTHYECKOe HAXOXKICHHE.

43. TlpuMeHeHHEe T€OpUU CPAaBHEHUH K BBIBOIY MPU3HAKOB JICIUMOCTH.

44, Yucnoseie ¢pynkimu. Cymma nenureneid 6(N) u yucio aenuteneit t(n).
45. Teopems! Diinepa u depma.

46. Koneunsle nenubie qpoowu. [Ipencrasienue paruonaipHoro yncia B Buae KIIJI
47. TonHas v npUBeICHHAs: CUCTeMbI BbrdeToB. Dynkiums Ditnepa ¢(n).
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48. TTogxomsmiue npodu. CBOMCTBA OAXOSIINX APOOECH.

49. Kiacchl BBIYETOB 110 JaHHOMY MOJTyJ1t0. KOJIbI10 K11acCcOB BBIUETOB.
50. CpaBHeHus B KOJIbIIE LeNbIX ynces. CBOMCTBAa CPAaBHEHHIA.

7 MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM, UCIOJb3YEMBIX
B IPOINECCE OBYYEHUA

HNupopManuoHHBIE TEXHOJIOTHH — 00yUEHHE B AJIEKTPOHHON 00pa30oBaTeIbHOM cpejie C
LEJIBIO PACHIMPEHUS JOCTyIa K 00pa30oBaTeIbHbIM pecypcaM, yBEJINUEHNs: KOHTAKTHOTO B3aUMO-
JICHCTBHSI C NIPENOAABATENEM, IOCTPOCHUS MHAMBUAYAJIbHBIX TPAEKTOPUM IIOATOTOBKH,
00BEKTUBHOI'O KOHTPOJIE U MOHUTOPUHIA 3HAHUH CTYJEHTOB.
B o6pazoBarenbHOM Iporecce Mo AUCHUIUINHE UCTIONB3YIOTCS CIIEAYIoe HH(POPMAIIMOHHBIE
TEXHOJIOTUH, ABJISIOIINECS KOMIIOHEHTaMH DJIEKTPOHHOH HH(pOpMallMOHHO-00pa30BaTeIbHON
cpenst BI'TTY:

e odunuaneueiii caiit BI'TIY;
KoprniopatvBHas ceTb bI'TIY;
cucrema 371eKTpoHHOro ooydenuss ®I'bOY BO «BI'TIY »;
3JIEKTPOHHBIE OUOJINOTEUHbIE CUCTEMBI;
MYJIbTUMEAUIHOE COITPOBOXKICHUE JIEKIIUM U TPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJIMHBI UHBAJIUJAMMU U JIMHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

HpI/I O6y‘~ICHI/II/I Jii ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBbS IIPUMCHAIOTCA alall-
THUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH B COOTBETCTBUH C YCIOBHSMH, H3JIOKCHHBIMU B pa3zed
«Oco0eHHOCTH OpraHu3aIKk 00pPa30BaTEILHOIO MPOLEcca MO 00pa30BaTENbHBIM IPOTPaMMaM
JUISl THBAJIMJIOB M JIMII C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBBs» OCHOBHOW 00pa3oBaTeb-
HOU MporpamMMbl (MCTIOIB30BAHUE CHEIMATBHBIX YIEOHBIX TTOCOOUI U MUIAKTUIECKUX MaTepHa-
JIOB, CHEIMATIBHBIX TEXHUYECKHX CPEJICTB O0YUYEHHs KOJUIEKTUBHOTO M MHIMBUIYAIBHOTO MOJb-
30BaHMUs, IPEJAOCTABIEHHE YCIYT aCCUCTEHTA (ITOMOIIHHUKA), OKA3bIBAIOIIETO 00OydJaromumMcs He-
00X0AMMYIO TEXHUYECKYIO TOMOIIb U T.II.) C Y4ETOM MHIUBUAYATbHBIX OCOOCHHOCTEH 00yydaro-
IAXCSL.
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlns npoBeneHus 3aHATUN JIGKIMOHHOTO M CEMUHApPCKOr0 THIIA, TPYNIOBBIX U
UHIUBHUYaJIbHBIX KOHCYJbTALlMM, TEKYLIErO0 KOHTPOJISA M IPOMEXKYTOYHOW aTTecTaluu
UCIIOJIb3YIOTCSL ayIMTOPUH, OCHAILIEHHBIE yUeOHON MeOesblo, ayIMTOPHON JOCKOM B TOM YHCIIE
MHTEPaKTUBHOMN, KOMITBIOTEPOM(PaMH1) C YCTaHOBIIEHHBIM JIMIIEH3MOHHBIM CIIELUATN3UPOBAHHBIM
IPOrpaMMHBIM 00€CIedeHHEeM, KOMMYTAaTOpPOM [UIsl BbIXOJAa B 3JIEKTPOHHO-OMOIMOTEUHYIO
CUCTEMY U DIEKTPOHHYIO0 HH(popManmnoHHO-00pa3oBaTenbHyo cpeny OI'BOY BO «bITIVy,
MYJbTUMEAUMHBIMU  MPOEKTOPaMH, AKCIO3UIMOHHBIMU SKpaHamMH, Yy4eOHO-HarisIHbIMU
nocoOusiMu  (CTEH/IBI, TaOMUIBI, MYJIbTUMEIUMHBIE NpPE3EeHTAllUU, BUJEO MaTepUalbl).
CamocTosTenbHas paboTa CTYJJ€HTOB OPraHU3YeTCs B Ay AUTOPHUIX OCHAILIEHHBIX KOMIIBIOTEPHOMN
TEXHUKOM C BBIXOJIOM B 3JEKTPOHHYI HH(POPMALMOHHO-00pa3oBaTeNbHYIO Cpeay By3a, B
CHEHMAIM3UPOBAHHBIX JTAOOPATOPUSX MO JUCUUIUIMHE, a TaK)XXe B 3aJIaX JIOCTYIa B JOKAJIbHYIO
cetb BI'TIY, B mabopaTopuu MCUX0JIOr0-MEAArOTHYECKUX UCCIETOBAaHUN U JIp.

Pazpabotuuk: Anytun ILIL., kaunuaar Gpu3nKo-MaTeMaTHYECKUX HAYK, TOLEHT
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11 IMCT UBSMEHEHHUH U JOITOJTHEHUM
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YrBep:kaenne uameHeHuii u qonojanennii B PIIJI nus peanusamuu B 2020/2021 yu. r.

PIIJI obcysxaena u ogobpena s peanuzanuu B 2020/2021 yu. r. Ha 3aceqannu Kadeapsl
¢usnueckoro u maremaruueckoro oopazoBanus (mpotokosn Ne 10 ot «16» urons 2020 r.). B PITJ
BHECEHBI CJICIYIOIINE U3MEHEHHS U JOTTOJIHCHUS:

Ne uzmenenus: 1
Ne ctpanuiel ¢ u3meHeHueM: TUTYIIBHBIN
JIUCT

UckmounTh:

BxirounTs:

Texct: MUHHCTEPCTBO HAYKH U BBICIIETO 00-
pazoBanusi PO

Texkcr: MunuctepeTBo nmpocserenus Poc-
cuiickor denepaunn

YT1Bep:kaenue uzmeneHuii u qonojHenui B PIIL nis peanuzanum B 2021/2022 yu. r.

PII/] o6cyxnena u ogobpena amns peanuzanuu B 2021/2022 yu. r. 6e3 U3MEHEHU! Ha 3ace-
naHud Kadeapsl GU3NIeCKOTo U MareMaTrueckoro odpasoBanus (mportokon Ne8 ot 21.04.2021

T.).

YT1Bep:kaenue usmMmenenuii u nonojHenuid B PILJI nias peanuzanun B 2022/2023 yu. r.

PIT/] mepecmoTpena, o0cykaeHa u ogoopena mis peanu3anuu B 2022/2023 yaeOGHOM TOay
Ha 3acemanuu Kadeapsl GU3NIECKOro U MaTeMaTudeckoro obpazoBanus (mporokon Nel ot 21

ceHTs10ps 2022 1.).

B pa60qy}o porpaMmMy BHECCHBI CICAYOINEC U3BMCHCHHUA U NOIIOJIHCHUA:

No uzmenenus: 1
Ne crpanwuipl ¢ m3meHeHnem: 23-24

B Paznen 9 BHeceHBl U3MEHEHUS B CIHMCOK JIMTEpATypbl, B 0a3bl JaHHBIX U MHPOPMALMOHHO-
CIPaBOYHbBIE CHCTEMBI, B AIEKTPOHHO-OMOINOTEUHBIE pecypchl. YKa3aHbl CChUIKH, OOecreyu-
BaIOLIME JOCTYI 00YYarOIUMCs K 3JI€KTPOHHBIM yU€OHBIM U3JJaHUSIM U 3JIEKTPOHHBIM 00pa30-
BarenbHbIM pecypcaM ¢ caiita PI'BOY BO «BI'TIV».

YTBepmeHne U3MEeHEeHHI B paﬁoqeﬁ nmporpaMme IJUCHMILIMHBI IJId peaju3aliuia B

2024/2025 yu. r.

Pabouast mporpamMma JUCHUIUTMHBI IEpECMOTPEHa, 00CyKAeHa U 0JJOOpEeHa Ul peaan3a-
1uu B 2024/2025 yu. r. Ha 3acenaHuu Kadeapsl GU3MYECKOro ¥ MaTEeMaTHIECKOT0 00pa3oBaHHs

(mpotokoin Ne 9 ot «24» mas 2024 1.).



