[lokymeHT nog
NHbopmaums g
®NO: LékunHa
JomkHocTb: Pe
[lata noanucay
YHUKANbHbIA N
a2232a551574

MUHUCTEPCTBO NPOCBEILIEHUS
POCCUIMCKOU ®EJEPALIUU

DenepajbHOE rocynaElCTBennoe 010/1:KeTHOE 00pa3oBaTeIbHOE

yupe:kaeHue BbICIIEro oopa3oBaHus
kdbaroBeIEeHCKIIL FOQY/1APCTBEHHBIH NeIarornyecknii YHUBepCUTeT)

OCHOBHAZ Ubi’A3OBATEJII)HA}I IMPOI'PAMMA
Paboyasi nporpamMma qMCHUIIIMHbI

YTBEPXKXJIAIO
AeKaH (pakyabTeTa GU3NKO-MaTeMaTH-
YeCKOro 00pa3oBaHus M TEXHOJIOTHH

dI'vOY BO BI'TLY
o H.B. Cnecapenko
7. 2 e 3 «03» cenTsiopn 2024 r.

Pa6Gouasi nporpaMMa qHCHMILINHBI
AJITEBPA U TEOPUS YUCEJI

HanpagJjieHne moaroToBKu

02.03.03 - MATEMATHUYECKOE OBECIIEYEHUE U
AIMUHUCTPUPOBAHUE NHOOPMAIMOHHBIX CUCTEM

IIpopnin

TEXHOJIOT'UA TIPOI'PAMMMUWPOBAHUA

YpoBeHb BbIcIero 00pa3oBaHusA
BAKAJIABPUAT

Ipunsra

Ha 3aceqaHuH Kadeapbl puznyeckoro
U MATEeMATH4YeCKOro 00pa3oBaHus
(mpoTokoa Ne 9 ot «24» mas 2024 r.)

Baarosemenck 2024



COJIEP)KAHUE

1 TIOSICHUTETBHAST BAITFICKA .....o.coooveoeeoveeeeeeeeeeeeeeeess e ees s eeseeseeee s eess s s s eessse e 3
2 YYEBHO-TEMATHYECKOE IJIAHUPOBAHME ..........oooooooovveeeeoeeoeeeeeeeseeeeseeeseeeeeene 4
3 COJXEPIKAHME TEM (PA3JIEJIOB) .....o.oooioveeeeeeeoeeeeeoeeeseeseeeeeeeseeeeeseseseeeeseseeseessee e 6
4 METOIMYECKHWE PEKOMEHJIALIAYU (YKA3AHMS) JUISA CTYJIEHTOB 10
A3YYEHWTIO JIMCTIATITITHBL .........coovvveevooeeeeeeeeeeee e seeeeee s eessseseesseesesesess e s eneenes 8
5 MIPAKTUKYM IO JUCIIMTIIIMHE .........o.ocoovveoeeevecoeeeeeeeeeeeeeeseeee e 10
6 IMTAKTUYECKHUE MATEPHAJIBI JUISI KOHTPOJISI (CAMOKOHTPOJIST)
YCBOEHHOTO MATEPHTAJLA...........ovovorieeeeeeeseeseseseeeesseesessseesessseseessseesssseesesseesssesessenes 10
7 NEPEYEHDb MHPOPMALIMOHHBIX TEXHOJIOT Wi, UICIIOJAB3YEMBIX ........... 23
1300000 1100610 D0 S At 101 515 VOO 23
8 OCOBEHHOCTH U3YYEHHUS JUCLHUILIMHBI THBAJIUIAMM U JIMIAMH C
OTPAHUYEHHBIMH BO3MOKHOCTAMUY 3JOPOBDBS .........ooooooveveeeevereeereeeesree 23
9 CIIUCOK JIMTEPATYPBI 1 THO®OPMALIMOHHBIX PECYPCOB...........oovoooverrecnne.. 23
10 MATEPUAJIBHO-TEXHUYECKASI BABA ......oooooivoeeeeeoeeeeeeeeeeseeseseeeeesesesesese s 24

11 JJUCT UBSMEHEHUM U JOIMOJTHEHMI ............c..cooooviviviieeiciceeeeeeeeeeee s 26



1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Hesab AucHUNIMHBL 00yYeHHE CTYACHTOB, CIICHUAIM3UPYIOMIMXCSA B 00JaCTH Mare-
MaTHYEeCKOro o0ecredeHnss HPOPMALMOHHBIX CUCTEM, OCHOBAM COBPEMEHHOM anredpsl U Teo-
pHH YHCel, TO3UIMOHNPOBAHUIO METOJIOB alreOphl U TEOPUHU YHCEIT CPEIH O0IeMaTeMaTHYECKUX
MOJX0/I0B K MH()OPMAIIMOHHBIM TEXHOJOTHAM, a TaKKe MPUMEHEHHIO MOJYYCHHBIX 3HAHWHA U
HaBBIKOB K PEIICHHIO psijia MpoeCcCHOHATBHBIX 33/1a4.

1.2 Mecto gucuumiannsl B cTpykrype OOII: Jlucuumimnaa « Anredpa u TEOpHUs YnCem»
OTHOCUTCS K IUCIUTUTMHAM 0053aTeIbHOM YacTh (4acTu, PopMUpyeMoii yuacTHUKaMU 00pa3oBa-
TeNbHBIX OTHOMIeHUH) 6oka b1 (51.0.17).

[IpenogaBanme TUCIUILIMHBI CBS3aHO C IPYTUMH JUCIUILUIMHAME Y4eOHOTO miaHa: «Jluc-
KpeTHas MareMaTuka», «MaTemaruueckuii aHau3», «I'eoMeTpusi».

1.3 IucuuniauHa HanpasJjieHa HA ¢opMupoBaHue cieayomux komnerenumii: OIIK-
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, MHAMKATOPAMHU JOCTH)KEHUSI KOTOPOU SIBIISETCS:

e OIIK-1.1- o6sanaeT 6a30BbIMH 3HAHUSIMU, IOJTYYEHHBIMU B 00JIACTH 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 1eMOHCTpUpOBaTh 0a30BbIE 3HAHNUS MaTEMATHUECKUX U €CTECTBEHHBIX
HayK, IPOrpaMMUPOBaHMs U UH()OPMAIIMOHHBIX TEXHOJOIHM, HHAMKATOPAMH JOCTHKEHUS KO-
TOPOY SABJISIETCSL:

e [IK-1.1 — obsagaer 0a30BBIMU 3HAHUSIMH, TIOJTYYCHHBIMUA B 00JIACTU MAaTEMaTHYECKUX
U (WIM) €CTECTBEHHBIX HAayK, IPOrPaMMHUPOBaHUS U MH(POPMAITMOHHBIX TEXHOJIOTHI.

1.4 Tlepeyenb MIAHUPYEMBIX Pe3yaIbTATOB 00y4eHUSs.
B PEIYIBbTATC U3YUCHUA JUCHUIIJIMHBI CTYJCHT JOJIZKCH
3HATD:
— Pa3BUTHEC IOHATHUA YUCIIA;
— TeopeThyeckoe 0OOCHOBAHUE PEILIEHUs CUCTEM JIMHEHHBIX YpaBHEHMUI;
— CBOWCTBa JIMHEWHBIX OMEpPaTOPOB;

— CBOWCTBA KBaJIpaTUYHBIX (HOPM;

CBOWCTBA HEMPHUBOAUMBIX MHOTOUYJICHOB,;
— pelieHue anredpandeckux ypaBHEHUN;

— CBOICTBa OJIEMCHTAPHBIX CUMMETPHUICCKUX MHOT'OYJICHOB;

TEOPUIO CPABHEHUM;

— CHCTEMATH4YCCKHEC YHCJIa.

yMeTh:

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

— TPHUBOAMTH KBAJPATHUHYIO (POPMY K KAHOHHUECKOMY BHLY;

pasjiaratb MHOTOYJICH Ha HCIIPUBOANMBIC MHOKHUTECIIN



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

— pC€liaTh TUIIOBLIC 3aJ1a4r HA ACITIUMOCTD,

— 000CHOBEIBaTh IMPpU3HAKU AJCIIUMOCTH.

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

1.5 O6mas Tpya10eMKOCTh AUCHHUILUIMHBI «ANredpa U TEOpHUsl YUCET» COCTaBIseT / 3a-
yetHbIx equnmu (ganee — 3E) (252 yaca):
[Tporpamma npenycMarpuBaeT U3ydeHHE MaTepualia Ha JIEKIUAX U Ja00paTOPHBIX 3aHs-
tusx. [Ipenycmorpena camocrosTenbHas paboTa CTYEHTOB 0 TeMaM U pa3zaenam. [IpoBepka 3Ha-
HUI OCYIIECTBIAETCS (PPOHTATBHO, WHANBUYATBHO.

1.6 O6bem AUCUMILVIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

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

Bun yue6noii pagornt Bcero uacos Cemectp 1 Cemectp 2
OO6miast TpyJ0€MKOCTh 252 108 108
AyIUTOpHBIE 3aHATHS 120 58 62
Jlexum 54 26 28
[IpakTrueckue 3aHATHSA 66 32 34
CamocTtosTenbHas paboTta 96 50 46
Bua uroroBoro KOHTpoJIs 36 DK3aMeH Bager
2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
2.1 Ounas dopma o0yueHus
YuyeOHO-TeMaTHUYeCKM i IJIaH
AyIMTOPHBIC 3AaHATHS CaMocTosi-
HaunmenoBanue Bcero
Ne IIpakTnyeckue | TeJbHasA
TeM (pa3aeioB) 4acoB Jleknuu . paGora
1 cemecTp
1. | Tema 1. OcHoBHBIE anrebpau-
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 IIO-
JISIMU KOMIUJIEKCHBIX, JIeWCTBH- 20 4 6 10
TEJIbHBIX U PAllMOHAIBHBIX YH-
cel
8. | Tema 8. JlenmuMocCTh ¥ IPOCTHIC 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 00yUYeHHeE 10 JUCHUIIIMHE
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
TEOpPHs CUCTEM JINHEHHBIX YPABHEHHI
3. | Tema 4. JIuneitHbie onepaTophl. 4
4. | Tema 5. KBagpatuunsie ¢opmsl. [Ipusene- 4
HUE K KAHOHUYECKOMY BHUJY.
5. | Tema 6. MHOTO4IEHBI OT OJHOH MEpEeMEH- 4
HOM HaJI MPOM3BOJILHBIM MOJIEM.
6. | Tema 10. Teopus cpaBHEHUIA. 6

UTOT'O

30




3 COJIEP)KAHUE TEM (PA3/EJIOB)

Tema 1. OcHOBHBIE aJiredpandecKue CTPYKTYpPbI. AJreopbl. YucsoBbie noJsa. Kommiekc-
HbIe Ynciia

MHoxecTBa 1 onepauuu Haa HUMU. OTOOpaXkeHs, UHbEKLIUHU, CIOpbeKIMU, ouexku. KoMmnosu-
usi OTOOpakeHuil, oOpaTumble OTOOpakeHus. bUHapHBIE OTHOIIEHUS W SKBUBAICHTHOCTD.
Knaccel 3kBUBajeHTHOCTH U (haKTOp-MHOXKECTBO. Ajrebdpanyeckue omnepauuu. OmnpeneneHue
rpynnbl. Koneunsle u 6eckoHeuHbie Tpynnbl. AGeneBsl rpymnmbl. [Ipumeps rpymm. [loarpymma.
Kpurepnit noarpymnmel. [Ipumepsr noarpymnm. CumMerpuueckass M 3HAKOIIEPEMEHHAs TPYIIIBI.
Onpenenenne konpa. Konbla ¢ equHuiel, KOMMYTaTHBHBIE KOJbIIA, TeJa, MOJs, 00JacTu 11e-
noctHocTu. [Ipumeps! konen. Beruntanue B KoJbliax, AeieHue B moisix. ['pynma o6paTumbIx 31e-
MEHTOB KO0JIblIa ¢ eiuHuLei. Onpenesnenne noss KOMIUIEKCHBIX uncell. /JIeficTBUS B KOMIIOHEHTaX.
KommuiekcHoe conpsikeHue. I'eomerpudeckas HHTEpIIpeTalusl KOMIUIEKCHBIX yucesl. Moayip u
aprymenT. Tpuronomerpudeckas ¢popma 3anucu. Tpuronomerpuueckas Gopma npou3BeACHUS U
yactHoro. ®opmyna MyaBpa U ee NpUMEHEHUE B BELLECTBEHHBIX BBIUMCIEHUAX. V3BieueHue
KOpPHSI U3 KOMIUIEKCHOT0 unciia. KopHu 13 equHuIpl, nepBoodpazHbie KOpHU. Pemienne anredpa-
MYECKUX YPAaBHEHUN HU3KUX CTEIICHEH.

Tema 2. MaTpuubl 4 onpeaeJTuTeIn

CrnoxeHue MaTpHll, CBOMCTBA CIIOKEHUS. Y MHO>KEHHE MaTpULbl Ha CKaysp, cBoiicTBa. JInHeliHOe
npeoOpa3zoBaHue MEPEMEHHBIX U ero Marpuua. Kommnosunus auHeHHbIX npeoOpa3oBaHUi U MaT-
pHlla KOMIIO3ULUH. Y MHOKEHUE NPSIMOYIOJIbHBIX MAaTPHLl. ACCOLMAaTUBHOCTh MATPUYHOTO YMHO-
KEHUs, TUCTpUOYTUBHOCTh. EnuHnyHas marpuna. TpaHCIOHMPOBaHME, €ro CBA3b ¢ MaTPUYHBIM
yMHOXeHUeM. OIpeaesnTesu BTOPOro U TpeThero nopsaakos. IlepectanoBku u nuBepcun. UetHele
U HEuyeTHbIE MepecTaHoBKU. Tpancnosunmu. OnpeneneHue JETEPMUHAHTA KBAAPAaTHONM MaTpPULIbI
IIPOU3BOJILHOTO Mopsiika. OnpenenuTesb TpeyroiabHOM MaTpullpl. Onpenenurens TPaHCIIOHUPO-
BaHHOM Marpuubl. [lepecTaHoBKa CTPOK U CBOMcTBa JMHEHHOCTH. MUHOp U anreOpandeckoe J10-
HIOJTHEHHE 2J1eMeHTa. PazioxkeHne onpeAenuTeNs 1o 3IeMeHTaM cTpoKH. CBONCTBO OPTOrOHAIBHO-
CTU CTPOKHU U anredpanvyeckux JOMOJHEHUH K 3JIeMEeHTaM JpYyrod cTpoKH. MeTo/bl BHIYMCICHUS
onpenenureneil. Onpenenurens Bangepmonna. Onpenenurens KI€TOYHO-TPEYTOJIbHOW MaTPHIIBL.
Munop npou3sBosibHOro nopsaaka. @opMmynuposka TeopeMsl Jlamnaca. Panr npsamMoyroiasHoU Mat-
pHIBl B TEpMUHAX €€ MUHOPOB. Hen3MeHHOCTh paHra Mpu 3JIeMEHTapHBIX IPeoOpa3oBaHUsAX Hall
Mmatpuueil. Panr tpanenmeBuaHol Matpuibl. Konblio KBagpaTHBIX MaTpull (PUKCHPOBAHHOTO 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 MaTpHULIBI.

Tema 3. BekTopHblie npocrpancTBa. O0masi TeOpus CHCTEM JIMHEHHBIX YPABHEHHI

OmnpeneneHyus BEKTOPHOI'O MPOCTPAHCTBA M aireOpbl, mpumMepbl. [IpuMepsl BEeKTOPHBIX Hpo-
cTpaHcTB. JIuHeliHble koMOMHaIMK BekTOopoB. Cuctemsl oOpasyromux. KoneuHomepHbie mpo-
cTpaHcTBa. JIMHElHas HE3aBUCHMOCTh BEKTOPOB, CBOMCTBA. ba3uc KOHEYHOMEPHOTrO MPOCTpaH-
CTBa, €ro cyuiecrBoBanue. PazmepHocts. M3oMoppu3M npocTpaHCTB, CBs3b pazmMepHocTel. Ko-
OpAMHATHI BEKTOPAa OTHOCUTEIBHO JaHHOTO 0a3uca. M3mMeHeHne KoopAnHAT Npu 3aMeHe Oasuca.
Martpuna nepexona u ee csorctsa. [loanpoctpancTBo, ero pasmepHocTs. PaHr MaTpuIib! Kak pas-
MEpPHOCTh JIMHEHHON 000JO0YKH CTPOK. PazMepHOCTh IMHEHHONH 000J0YKU CTOJNOIIOB MATpPUIIBL.
@DaKkTOp-IPOCTPAHCTBO, €ro pazMepHoCcTb. CyMMa U MepecedeHne MoANPOCTPAHCTB, COOTHOIIE-
HUE MEXly UX pasmepHocTsIMHU. [IpsMas cymma nmoanpocTpaHcTB. BHenHssI 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 cuctemMbl. OTHOPOIHBIE CH-
CTEMBI, YCIIOBHSI CYIIECTBOBAaHNUSI HETPUBHAIBHOTO perieHus. CBsA3b MEXAY PELIEHUSIMHU HEOJHO-
POAHOI M COOTBETCTBYIOIIEH OJHOPOTHON CHCTEM.



Tema 4. JInneiinble onepaTopsl

Omnpenenenne JIMHEHHOTO OTOOPaKEHHUST BEKTOPHBIX MPOCTPAHCTB, TpuMepsl. Ornepauy HaJl JIu-
HEHHBIMH O0TOOpakeHussMU. Sapo u 0b6pa3z Marpuna nuHeliHoro otoOpaxenus. [loBenenue mat-
PHILIBI TMHEHHOTO OTOOPAKEHHS IIPH ONIEPaIUAX C OTOOpakeHUAMH. VI3MeHeHne MaTpHIIbI INHEH-
HOTO OTOOpa)keHHs IpU 3aMeHe 6a3ucoB. Marpuna imHelHoro onepatopa. CoOCTBEHHbIE YHCIa
U COOCTBEHHBIE BEKTOPHI OIEPaTopa, CBSA3b C MATPUYHBIMU MOHATHAMH. XapaKTEPHUCTUUECCKUN
MHOTOUWIEH OIeparopa.

Tema 5. KBagparuunsbie popmbl. [IpuBeieHne kK KAHOHUYECKOMY BUY

KBagpatnunas gopma kak OJHOPOAHBIM MHOTOWIEH BTOPOH cTeneHu. J(naroHaabHas KBaJpaTuy-
Has ¢opma. [IpuBenenue KBagpaTHUHOW (OPMBI K JTHArOHAIBHOMY BUAY MeToaoM Jlarpamxka.
[TpuBenenue kBagpaTU4YHOM (POPMBI K AMArOHAJILHOMY BUAY MeTOJIOM SIkoOu. 3aKOH MHEpLUU
BEIIECTBEHHBIX KBAIPATUIHBIX (POPM.

Tema 6. MHOro4ieHbl OT OJdHOM HepeMeHHOﬁ Ha/l MPOU3BOJBHBLIM IT0JIEM

Komnp110 MHOTOUJIEHOB OT OAHOM NEPEMEHHOM HaJ] KOMMYTAaTUBHBIM KOJIBIIOM ¢ enunuiei. Cre-
MIEHb MHOTO4JIEHA, CBOMCTBA CTENEHU. Teopema o AeIEHUH C OCTAaTKOM JUIsi MHOTOwIeHOB. [Ipu-
BOJMMBIE U HENIPUBOJAKMMBIE MHOTOWIeHbI. OlpeneneHune alredpanyecky 3aMKHyToro noss. O0-
paTUMBbIE JIEMEHTHI B KOJIbIIE MHOTOUJIEHOB. KaHOHHWYECKOEe pa3ioKEeHne MOJIMHOMA. 3HAUYECHUE
muorowieHa. Kopuu. Teopema besy. Cxema ['opuepa. Uucno kopueii mHorousneHa. Teopema o
TO/I€CTBE MHOI'OWIEHOB. XapakTepucTuka mnojisi. [Ipoum3BoiHas MHOroujsieHa M €€ CBOWCTBA.
KpaTtHocTh KOpHS MHOTOWIeHA. KpaTHbie KOpHU M mpon3BoHas. OCBOOOXKICHNE OT KPAaTHBIX
kopueit. Dopmysl Bueta. [pobHo-pannonansusie pyHkuuu. [IpaBunbnsie npodu. [Ipocreiimue
npobu. TeopeMa o pa3yioKeHUU Ha TPOCTEUIITNE APOOH.

Tema 7. MHoOro4jeHbl HajJ MOJSIMH KOMILIEKCHBIX,

AeHCTBUTEJIbHBIX U PALMOHAJIBHBIX YHCeJ
Anrebpanyeckasi 3aMKHYTOCTbh TTOJISI KOMITJIEKCHBIX YUCEJ, Pa3JI0KEHNE MHOTOUJIEHA HAJl TIOJIEM
KOMILJIEKCHBIX YHCEJl B MPOU3BEACHHE HEMPUBOIUMBIX MHOXUTenel. @opmyinbel Buera. Comnpsi-
JKEHHOCTh MHUMBIX KOPHEM MHOTOWICHA C JNEeUCTBUTEIbHBIMU KO3 duimenTamu. Paznoxenue
MHOTO4JIEHa HaJ MOJIEM JAEHCTBUTEIbHBIX YHCEN B TPOU3BEICHNE HEMPUBOIUMBIX MHOKHUTEIICH.
[lenpie u parmoHaIbHBIE KOPHU MHOTOWIEHA C eiabiMu Kodddurmentamu. Kpurepuii Henmpupo-
IUMOCTHU DH3eHIITeHHA.

Tema 8. le1MMOCTb M NPOCTHIE YHCJIA
Teopema o genenun ¢ octatkoM. OTHOIIEHUE AETUMOCTH B KoJblle Henbix uncesn. HOJ[ u HOK
LIEJIBIX YHUCEN, UX CBOMCTBA. Anroput™ EBKinaa u ero npuinosxenus. CBolcTBa B3aUMHO ITPOCTBIX
ymcen. [IpocTeie u cocTaBHble uncia. beckoHeUHOCTh MHOXECTBa MPOCTHIX uncen. Teopema o
Pa3yIoKEHUH HATypaIbHOTO YKCIa Ha TPOCThie MHOXKUTENU. OCHOBHAs TeopeMa apudmeruku. 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 CPaBHUMOCTU B KOJIBLE LIETBIX YUCEN U €ro cBoiicTBa. Kiaccel 1enbIX yucen Io
JAHHOMY MOJYJII0 M UX cBoiicTBa. Konbo kiaccoB BbIUETOB. Teopema O JEIUTENSIX HyJs B
KOJIbIIE KJIACCOB BbIYETOB. [lojie BBIUETOB MO MPOCTOMY MOAYI0. MyJbTUILUIMKATUBHAS TPYyIIIa
KJIACCOB BBIYETOB, B3aMUMHO IIPOCTBIX C MOAYJIEM.

[lonnast u mpuBeJEHHAs CUCTEMBbI BBIYETOB IO JIAHHOMY MOJYJIIO U UX CBOMcCTBa. TeopeMbl 0
BbIYeTax JUHEHHBIX popm. Teopembr Ditnepa u Depma.

CpaBHeHHE U cUCTEMa CPAaBHEHHMM C HEU3BECTHOM BEJIMUYMHOW. PereHue cuctembl CpaBHEHUN ¢
HEU3BECTHOM BeMWYMHOW. CpaBHEHMS MEPBOM cTeneHU. TeopeMa 0 Yucie pelieHud CpaBHEHUS
nepBoii crenenu. Llemnas apoOb, MOPSIIOK IEMHOW JpoOu, HETIOJHBIE YacTHBIE IETTHON IpooH,
MOAXOJSIINE TPOOH, YUCIUTEIN U 3HAMEHATEIH MOAXOASIIUX Ipo0ei, 3HaUeHue 1emHoN Apodu,
NOJIHBIE YaCTHBIE LENMHOM JpoOu, KaHOHWYECKHe LenHble apodu. CBoiicTBa uuciuTenedl u
3HaMEHaTeNIeH moAXoAamuX Apooeit. CroiicTBa moaxoaamux apodeid. Kpurepuii pazpemmmoctu

x=a;(modm,)

cuctemsr (X = 32 (modmy,) .

4 METOJIUMYECKHUE PEKOMEHJIALIMM (YKA3ZAHMS) 1JISI CTYIEHTOB
MO U3YYEHUIO JJUCUATIIMHBI

4.1 O01mme MeToIMYECKHE PEKOMEHIAIUN
Pabouas nporpamma qUCIMIUTMHEI IPU3BaHA IOMOYb CTYACHTaM (PU3NKO-MaTEeMaTHYECKOTO
(daxynpTeTa B OpPraHU3aluu CaMOCTOSATEIBHON PabOTHI IO OCBOCHHIO AMCUUILUIMHBI «Anredpa u
TEOPHUs YUCET».
CornacHo y4eOHOro Ij1aHa opraHu3anus yueOHo! 1eATeIbHOCTH 110 JUCIUILINHE «Anredpa
¥ TEOPHsI YHCE» MPelyCMaTPUBACT CIIEAYIOMmuUe (GOPMBIL: JIEKIHUs, IPAKTUIECKOE 3aHATHE, CaMO-
cTosiTeNbHas paboTa, KOHTPOJIbHAs padoTa.

4.2 MeToanyecKkne peKOMEeHIAUMH 110 MOAT0TOBKeE K JIEKIUSAM
Kypc nexiuii cTpouTcst Ha OCHOBE YETKHUX MOHATHH U (POPMYITMPOBOK, TaK KaK TOJBKO IpU
TaKOM IT0XO0/I€ CTYAEHThI MPUOOPETAIOT KYJIbTYpy a0CTPaKTHOTO MBIIUIEHUS, HEOOXOIUMYIO ISt
BBICOKOKBAJIM()MIIUPOBAHHOTO CHEIMAINCTa B JII000M OTpaciu 3HaHUM, a Takke Ha pa3dope TH-
MOBBIX 33/1a4 U AJITOPUTMOB UX PEIICHUS.

4.3 MeToanyeckne peKOMEH/IAlMH 110 MOAT0TOBKEe K MPAKTHYECKUM 3aHATHAM
IIpy noAroToBKe K MPAKTUYECKUM 3aHATHUAM CTYIEHT JOJDKEH IIPOCMOTPETh KOHCIIEKTHI
JIEKIMM, PEKOMEHAOBAHHYIO JJUTEPATYPY 11O JAHHOM TEME; IOATOTOBUTHCS K OTBETY HAa KOHTPOJIb-
HbI€ BOIIPOCHL. Y CHEIIHOE U3yueHHe Kypca TpeOyeT OT CTyI€HTOB MOCEIIEHUS JIEKIUI, aKTUBHON
paboThl Ha CEMUHApPAaX, BHIMOJIHEHNS BCEX YUEOHBIX 3a/IaHUM MTpernoaBaTesis, 03HaKOMJIEHHUS OC-
HOBHOH U JIOIIOJIHUTEIILHON JINTEPATYPOU.

4.4 MetoauueckHe yKa3aHusl K CAMOCTOSITeJIbHON padoTe CTYAeHTOB
Jlns ycrenmHoro ycBoeHUs JUCIMIUIMHBI HE0OXO0AMMa MpaBUiIbHAsI OpraHU3alus caMmo-
CTOSITENILHOW PabOThI CTYZEHTOB. JTa paboTa JOKHA COAEPIKATh:

—peryJsipHyto (exeHeleNbHYI0) MpopaboTKy TEOPETHUYECKOTO MaTepuaia 1Mo KOHCIEKTaM
JIEKIIM 1 pEKOMEHI0BAaHHOM JINTEPATypE;
—peryJsIpHYIO (€KEHEIETbHYIO) MOATOTOBKY K MPAKTHYECKUM 3aHSATHUSM, B TOM YHUCJIE BbI-
IIOJIHCHKE TIOMAIIHUX 3aaHU;
—MOATOTOBKA K KOHTPOJIbHOM padoTe U ee YCHEeIIHOe BhIIOIHEHHE.
B kauecTBe oOpasua pemeHus 3a1ad cieayeT Oparh Te peleHtsl, KOTOpble TPUBOAUIINCH
[IPEINOAaBaTeIEM Ha JIEKIMAX UM BBITOIHUIACH HA IPAKTUYECKUX 3aHATHAX. [Ipu nosBieHnn ka-
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KHX-TTM0O0 BOIIPOCOB CIlIEAyeT 00paIaThCs K MPEnoAaBaTeNo B 4ackl €ro KoOHcyapTauid. Kpure-
pHEM KauecTBa YCBOCHMSI 3HAHUM MOTYT CIIYKHUTb aTTECTAllMOHHBIE OLIEHKH 110 JUCLUILIMHE U Te-
KyIllMe OLEHKH, BEICTABJISIEMbIE IIPEIOIaBaTeNIeM B TE€UEHUE CeMecTpa.

[Tpu moaroTOBKE K KOHTPOJIBHON paboTe MO ONpeNeIeHHOMY pa3aeny AMCLUUIUIMHBI TO-
JIE3HO BBIIUCATH OT/AEIBHO BCe (POPMYJIbI, OTHOCSIIMECS K JAHHOMY paszeiy, U BCE MCIIOJIb3ye-
MbI€ B HUX 0003HaueHus. Takke mpu MOJAroTOBKE K KOHTPOJIBHOM paboTe cieryeT MpocCMOTPETh
KOHCIIEKT IPAKTUYECKUX 3aHATHH U BBIIEIUTH B MPAKTHUYECKUE 3a/laHUs], OTHOCSILUECS K JaH-
HOMY pa3zzaeny. Ecnu 3aganus Ha Kakue — TO TeMbl He ObLIN pa300paHbl Ha 3aHATUSAX (WK perie-
HUSI KOTOPBIX OKa3aJIMCh HE NOHATBIMU), CIeIyeT 0OpaTUThCS K y4eOHOM auTeparype, peKOMeH-
JIOBaHHOH IpernoJiaBaTesIeM B KaueCTBE UCTOYHMKA cBeJeHU. [1one3Ho npu MoAroTroBke K KOH-
TPOJIBHOM paboTe CaMOCTOSTENBHO PEIINTh HECKOJIBKO TUIIMYHBIX 3aJaHUH 110 COOTBETCTBYIO-
HnieMy paszeiy. B kaxaom cemecTpe mpenycMaTpuBaeTcsl MPOBEACHUE OJHOM KOHTPOJIbHOU pa-
OOTHI.

B Tedenue npenogaBaHus TUCHHUILIMHBI « Alredpa U TeOpus Yucen» B KauecTBe (hopM Te-
KyIllel aTTecTaly CTYIECHTOB HCHOJb3YIOTCA Takue (OopMbl Kak, KoMmbioTepHbIH TecT (COO
BI'TLY).

YacTh MPAKTUYECKUX 3aHATUN MPOBOAUTCS C MCIIOJIb30BAHHMEM MHTEPAKTUBHOM METOAMKH
o0yuenus «Pabora B ManbIx rpynnaxy. [Ipu oprannsanuu rpynmnoBoii padboTsl, ciaenyeT o0pamaTh
BHUMAaHHE Ha CIIEIYIOIINE €€ aCIEeKThl. — HYKHO yOeIUThCs, YTO CTYAEHThI 001a1al0T 3HAaHUSIMU
U YMEHMSIMU, HEOOXOUMBIMH [UIsl BBINOJIHEHUS IPYNIIOBOrO 33aJaHMsl. — MHCTPYKLUHU K paboTe
JIOJIKHBI OBITh MAKCUMAJIbHO YETKMMH. — BPEMEHU Ha BBIIIOJIHEHUE 3a/1aHUs T0JKHO OBIThH 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 O1IEHOYHBIX CPEJICTB.
2. Bompocsl K 5K3aMeHy.
3. Cnucok nuTepaTypsl ¥ HHOOPMAITMOHHBIX PECYPCOB.

Y4eOHO-MeTOINYECKOE 00ecTedeHHe CAMOCTOSITe/IbHOI PadOThI CTY/IEHTOB MO THCHUTIJINHE

KouuvecTBo ya-
COB, B COOTBeT-
HanmenoBanmue pasaesa (TeMbl) ®opMBbI/BHIBI CAMOCTOS-
. CTBHH C Y4eOHO-
AUCHMILINHBI TeJIbHOU PadoThI
TeMATHYEeCKUM
IJIAHOM
Tema 1. OcHOBHBIE anreOpanyecKue
[ToaroroBka k ceMmuHapam.
CTPYKTYPBHI.
Brimonnenue qomMamHux padoT 16
Anre6psl. UncnoBsie MO
KommekcHble uncia
Tema 2. MaTpu1isl U ONIpeIeTUTENH. [ToArOTOBKA K CEMUHApaM.
JleficTBust Ha MaTpuIAMK Brimonnenue goMamHux paboT 18
Tema 3. BekTopHbIe TPOCTpPaHCTBA. [ToAroTOBKA K CEMHHAPaM.
OO61asi 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 ¢popmel. [IpuBe- | Beimonnenue qomamnux 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 ceMuHapam. 4
Tema 9. Apudmernueckne GyHKIIUH. Brimonnenue goMamHux padboT 4
Tema 10. Teopust cpaBHEHUII. 4
HToro 3a 2 cemecTp 46
Hroro 96
5 HPAKTUKYM 1O JUCHUIIVIMHE
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.
Huarpammsl Oitnepa-Benna. bunap- 2 [1] 14, §1 Pemenue tekcto-
HbIE OTHOIIEHMS, UX cBoicTBa. [lomy- o BBIX 3a/1a4
KOJIBIIO HaTypaJlbHbIX 4Hcen. Merton
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'n.4,§17-19 | npencrapnenune
onepauuid HaJ HUMU. TPUTOHOMETpPH- onepanuin
geckas (hopMa KOMIUIEKCHOTO YHUCIIa.
Kopnu u3 enn-
Ne4. KopHH M3 KOMITJIEKCHBIX YHCET U 5 [1] 4, §17-19 | mmst. TlepBoot-
JIBY4JICHHbIEC YPABHEHHUSI. .
pa3Hblil 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] T, §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'n.1, §6

Teopema
Jlammaca

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

[1] Tu.1,§6,10

JlekpemeHT noa-
CTaHOBKH

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

[1] Tu.1,§7

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

[1] Tu.1,§7

NelQ 3amuch u pemieHre cucteMsl N-
JIMHEWHBIX YpaBHEHUH C N IEepeMeH-
HBIMU Yepe3 paBHOCUIIbHBIE MTpeodpa-
30BaHus

[1] I'n.l, 8§87

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] Tn.2,§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 CHCTEMBI 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 pa3MEpHO-
cti. CucTeMbl TUHEHHBIX YpPaBHEHUH.

PaBHOCHIIBbHEIE CHCTEMBI ypaBHCHI/Iﬁ n

[1] I'n.7, §31,33

ITepexon k koop-
JIUHATaM BEKTOpa
B IpyroMm 6asuce




12

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] Tn.2,§11

Merton Kpayra

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

[1] Tn2,§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-

HUSI) BEKTOPHBIX MPOCTPAHCTB, TPUMEPBIL. 2 [1] Tn.7, ITpoBepka omepartopa
SAnpo u o6pa§ JMHEHHOTo oreparopa. §31,33 Ha JIMHEHHOCTh
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
orepaTropa OTHOCH-
6asuca k 6asucy.
TEJIbHO Pa3INYHbIX
0a3ucoB.
Ne3. OGpatumble JIMHEHHbIE ONEepaToOphI. CB0OO/IHBII YJIeH Xa-
CoOcTBEHHBIC BEKTOPBI M COOCTBEHHBIE 5 [1] I'n.7, PaKTEPUCTHYECKOTO
3HAa4YeHUs. XapaKTEepPUCTHUECKOE ypaBHe- §31,33 MHOTO4JIeHa

HHUEC

Tema 5. Kpaaparnunsie ¢popmbl. IIpuBeenne K KAHOHHYECKOMY BHAY 4 yaca

Ne9. KBagparuunas ¢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] Tm.6, §26

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

OHaJIbHbIe GyHKIMHM 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] Txu.10, §44

Anrebpanueckoe u
(GyHKIMOHATBHOE pa-
BEHCTBO MHOTOYJIC-
HOB

Nell. PaznoxeHue MHOrowieHa Haj IO-
JeM B IIPOU3BEJCHUE HENPUBOIUMBIX
MHOXHUTEJIEH U €ro 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] I'n.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. mTeiHa
Llenbie W pamuoOHANBHBIE KOPHU MHOTO- 2 [1] [.9, §40
yjieHa C IeabIMU Koddduinmrentamu. 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'n.3,§2 | momy npocTeim dite-

beckoHEUHOCTh MHOXKECTBA MMPOCTBIX YU-
cen. Kanoaudeckoe PA3JI0KCHUC

MCHTOM.

Tema 9. Apupmer

nyeckue pynknmuu 4 yaca

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

[2] Tn3,§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] Tn3, §4

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

nepa. Teopemsl Diiepa u Depma. Junei- 2 [2] Tn3,§5 ‘-Incnoqflif;nenen
HOE ypPaBHEHHE B KOJIbIIE BHIYETOB
Nel8. CucteMbl cpaBHEHUIA 2 [2] Tn3,§5 Kuraiickas 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

HNunexc
KOMIIe-
TeHIIHH

OneHounoe
CpeaCcTBO

IToxa3zaTenu
OLICHUBAHUSA

Kpurepun onenuBanuns
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, €CJIK ITPOACMOHCTPHUPOBAHBIL
3HAaHUC BOIIPOCa U CaMOCTOATCIbHOCTD
MBIIUJICHUSA, OTBET COOTBETCTBYCT Tpe60—
BaHUAM MPABUIIBHOCTH, ITOJIHOTEI U apry-
MCHTHPOBAHHOCTH.

OIIK-1,
[1K-1

KoHntponbHas
pabora

Huzkuii
(HEey1OBJIETBOPUTEIHHO),

OTBeT CTyZICHTY HE 3aUUTHIBAETCS €CIIH:
e 3ajaHue BHIIIOJIHEHO MEHEE, YeM Ha
TIOJIOBHHY;

e CryneHT oOHapy’KUBAaeT HE3HAHUE
OoubLIIel YacTH COOTBETCTBYIOIIETO Ma-
Tepuasa, T0MycKaeT OluOKU B (OpMYIIH-
POBKE OIpe/IelIeHni 1 MPAaBUJI, HCKAXKAI0-
e UX CMBICH, OECIIOPSIIOYHO U3J1araet
MaTepHal.

[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-
TEJIBHO U JIOMYCKAET OMUOKH 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 IIpoMeskyTOYHASI aTTECTALUSI CTYAEHTOB MO AUCHUILINHE

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 YCTHOTO 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.

Kpurepun ornieHnBaHus:

1) MOTHOTY M MPaBUIILHOCTh 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 MOHUMAaHHUE MaTepuaya, MOKET 00OOCHOBATH CBOM CY)KJIEHHS, MPUMe-

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 ommuOKu, KOTOpbIE CaM K€ UCIPABISeT, 1 1—2 HeoueTa B rmoce-
JIOBaTEJIbHOCTHU U SI3bIKOBOM O(DOPMIIEHUHN U3J1araeéMoro.

«Y/10BJIETBOPHUTEIbHO)» — CTYJICHT OOHApy>KMBACT 3HAHKE M TOHUMAHHE OCHOBHBIX I10JIO-
JKEHHMH TAaHHOM TeMBI, HO:

1) u3naraer Marepuan HEMOJIHO M JAOMYCKAeT HETOYHOCTH B ONPENEICHUH TOHITHN WU
(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 ¥ TpaBUJ, MCKAKAIOMIME UX CMBICH, OECIIOPSI0YHO M HEYBEPEHHO H3JIaraeT MaTepuall.
OneHka «2» oTMe4aeT TaKue HeJJOCTaTKH B MTOJITOTOBKE, KOTOPbIE SIBIISIOTCS CEPbE3HBIM MPEIIST-
CTBHEM K yCIICIITHOMY OBJIaJICHUIO TIOCIEAYIOUIIM MaTEPHAIIOM.

KpnTeplm OLCHUBAHUSA KOHTPOJbHBIX paﬁoT

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

OneHKa «XOPOII0» CTABUTCS, €CIIU CTYJCHT BBITIOJHWI 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 MMPABUIIBHO BBITIOJHUJI HE MEHEE IT0JI0-
BUHBI paOOTHI W 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 oueHnBanus Ha 3a4ere

OI11eHKa «3a4TEHO» BHICTABIISIETCS CTY/ICHTY, €CIIU:

® 33/1aHMs, Pa3MEIICHHBICE B DJEKTPOHHON WH(OOPMAIMOHHO-00pa30BaTEIBPHONU Cpejie
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.).




Kpurepun oueHuBaHMs HA IK3aMeHe
CryneHT A0IyCKaeTcst Ha SK3aMEH MPU yCIIOBUU
e pa3MeleHus B DJCKTPOHHON MH(OpMaIMoHHO-00pa3oBarenbHOM cpeae BITIY mpoBepeHHBIX

KOHTPOJIBHBIX padoT.
e [Ipomren mpoOHBI TECT

1. 3K3aMeHaL[I/IOHHa$I OILICHKA «OTJIUYHO» BBICTABJIACTCA, €CJIU CTYACHT:
® BBITIOJIHUJI 33JJaHUS SK3aMEHAIIMOHHOTO TecTa Ha MUHUMYM 90%

DK3aMeHAIMOHHAsI OIICHKA «XOPOII0» BBICTABIISETCS, €CIIH CTYICHT
® BBINOJIHUII 33JJaHHsI SK3aMEHAIIMOHHOTO TecTa oT /5% 10 89%

2.

3.

4.

DK3aMeHAI[MOHHAsI OIICHKA «YIOBJICTBOPUTEIILHOY» BBICTABIIACTCS, €CIIU CTYACHT
® BBINOJIHWII 3aJaHUs dK3aMeHalMoOHHOro tecta ot 60% no 74 90%
DK3aMeHaAI[MOHHAs OI[CHKA «HEYI0BJIETBOPUTEIHLHO» BBHICTABISACTCS, CCIIH:

BBIITIOJIHUII 3aJaHUs DK3aMCHAIIUOHHOI'O TECTAa MCHEC 60%

6.3 TunoBble KOHTPOJIbHBIC 3aIaHUS WJINX UHBIC MaTEpUaJIbl, H606XOI[I/IMI)IC AJIs

OHCHKHU PE3yJbTATOB OCBOCHHUS TUCIHHUIIJIMHDBI

KOHTPOJIBHAS PABOTA Nel

MeTo0M MaTeMaTHYEeCKONH MHAYKIIUU JOKA3aTh.

Jlokazatp, 4To:
Brrauciuts

Pemuts ypaBHeHue Tpetheil crenenu no popmynam Kapnano.

Bapuant N 1

Bapuant N 2

1

1+2+3+...+n=1/2(n+1)n

120421422+, 42M1=n-1

2

2 2
iJrLJr...Jr n _ (n+n
1.3 3.5 (2n-1)-(2n+1) 2(2n+1)

1 3 -1 2n-2
2| C +C) +..+C) 1 =27 rne

N 4€THOE YUCJIO

\ 1-i
1+i/3

3 61+i\/§
1—i

X3 —63/4x+12i =0

4 | x*+6x%+6x+5=0

Bapuant N 3

Bapuant N 4

1

12+22+32+ . +n?=

%n-(n+1)-(2n+l)

1

13423 +33+.. +n®=1/4n?(n+1)?

C:+2CZ+...+nC) =n2"*

+ 1 _n
T (@n-1)-@2n+1) 2n+1

1 1
—+——+
-3 3.5

N
i

1-i

V3 +i

6

3 1+i

8 \/§_|

X3 -3x2+27x-81=0

4 3632 -x-6i=0

‘ Bapuant N 5

| Bapuant N 6
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1 L1, 1z 111-2-3+2-3-4+...+n(n+1)(n+2)
SRR _n(n+1)(n+2)(n+3)
B 4
2| cr=Ch, +Cl: = 2|1-10C; +10°C2 —...—
Ch,+2C" +C? 10*"*C; +10™" =81"
3 6\/7 3 F
J2 - /2i 1-iv3
4 | x3+3x2+48x-52=0 4| 8x3-12x2+150x-225=0

KOHTPOJIBHAS PABOTA Ne2

Pemmth cucrteMy THHEHHBIX YpaBHEHUN TPEMs CIIOCOOAMMU:
1) Meton Kpamepa. 2) Marpuunsiii meton; 3) Meron ["aycca;

32-1

32-1

—2X +2X, +X; =95
1237~ X —3X, +3X; =2
3X, —5X, + X, =—4

=X, + X, +2X; =1
2, +2X, +5%X; =15

3X, —2X, + 2%, =1

=X, +3X, =X, =4

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

1-23
4.

—2X, —5X, + X, =11
—2X, — X, +3%;, =9
X +X,+X, =4

—3X, + X, +3X; =2

—2X — X, +4%X, =9

+3%x, =14

(2%, — X, —6X, =4
3X, — X, + X, =15

2%, — X,
2-13

<
6.
4-21

=X, +X, —=3X; =9

KOHTPOJIBHAS PABOTA Ne3

1. Haiiti coOCTBEHHEIE BCKTOPBI U COOCTBEHHBIC 3HAYCHHMS JIMHEHHOTO oneparopa

18
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Bapuantl Bapuant2 Bapuant3
1 2 -2 2 -8 -5 2 -1 2
10 3 4 1 3 > -3 3
13 0)/l-8 -2 -6 L0l
Bapuant4 Bapuant5 Bapuanr6
1 3 0 1 -4 -8
31 4 61_52_1 -4 7 -4
- - -8 -4 1
0 4 1 1 _2 4
Bapuant7 Bapuant8 Bapuant9
1 3
M 1 2 _2
11 -6 10 -4 1 0 3
2 -4 06
1 3 0
2. TlpuBectH KBagpaTHYHYIO (HOPMY K KAHOHHYECKOMY BHIY
Bapuanml1
L(X,, Xy, X3 ) = X2 + 2X2 + 2X,X, + 4X,X, + 5%’
Bapuanm?
L( 2 2 2
X,, Xy Xg ) = X2 +4XE —AX X, + 2%, X, + X
Bapuanm3
L(X, %, %) =X +3% +4%X, — 2% X, + 7X;
Bapuanm4
L (X, Xy, %) =X +3X; +4X,X, +2X,X, +4%]
Bapuanm$
L(X, %y, X5 ) =X +5X%; —2XX, +4X,%, +2X;
KOHTPOJIBHAS PABOTA Ne4
Bapuanr 1 Bapuanr 2

res(14%,9) res(15%,8)
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34x = 22(mod 96 ) uenHEIMI APOOIMH

@ MOAXOISAIINE APOoOH
129 P

22x = 26(mod 90) uemHbME APOOIMHU

E IMOAXOISIIHE Apo0on
212 P

Bapuant 3

Bapuanr 4

res(14*,15)
12x =14(mod118) uenHbiMu APOOIMH
813

—— OoaXoJAIre Ipodu
311 P

res(15%,18)
34x =26(mod 46) uemnHbIMH JPOOIMH
981

—— OOXOIALINE IpodHr
514 P

Bapuanr 5

Bapuant 6

res(14*,21)
16x =54(mod58) uenHpME IPOOIME

654
97 MOAXOSIINE APOOH

res(17*,20)
34x =30(mod 78) uemHpIME 1pOOIME

ﬂ MOAXOIALIME APOOU
102 P

Bapuant 7

BapuanT 8

res(13%, 28)
18x =54(mod106) uenHbivME APOOIMH

@ HOIXOJISIINAE IPOOH
118 P

res(25%, 36)
54x =36(mod 74) uenHpME 1pOOIME

ﬂ MMOIXOIAIINE IPOOH
214 P

BapuanTt 9

Bapuant 10

res(17*,26)
58x =50(mod 68) uemHbIME TPOOIME

% HOIXOJISAIINAE IPOOH
176 P

res(17*,24)
22x=16(mod94) uenHpIME IPOOIME

E IMOAXOJISIIIINE APOOH
172 AP

SeeNo Q.

IIporpamma 3x3amena

Ik3ameH (1 cemecTp)
MamuoxectBa. Crioco0s!I 3aaans. BrirroueHne MHOKeCTB. PaBEHCTBO MHOKECTB.
Onepaunn HaJl MHO>KECTBaMH, MX OCHOBHBIE CBOMCTBA.
. YnopsigoueHHble napsl. [Ipsimoe mpon3BeaeHne MHOKECTB. JleKapTOB KBaIpar.

BI/IHapHLIC OTHOIICHMA,

I'pynmbl, nx Bupl. CBOMCTBA IPYIIL.
Konwmo. CBoiicTBa Kojer,.

3alaHHBIE HA MHOXECTBE.

WHApHBIX OTHOIIEHUU. CBoiicTBa. [Iprmepsl.
OTHoIIEHNE SKBUBAJICHTHOCTU. Pa3bruenne MHOXKeCTBa Ha KJi1acchl. [Ipumepsl.
bunapnsie anrebpandeckue onepaiuu, 3aaHHble Ha MHOkecTBe. CBolicTBa. [Ipumepsr.
Anrebpanueckue cucTeMbl. AIredpsl. I pynmnouabl, moayrpymnmbsl, MOHOUABL. [Tpumepsl.

O [Tone. OnpeneneHue, MPUMeEPHI MOJEH.

Omnpenenenue.

CnocoObl  3aga”Hus
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11. Anrebpanueckas hopmMa KOMILUIEKCHOTO YKCIa. J{ecTBHS HaJl KOMIUIEKCHBIMU YHCIIAMU B aJl-
rebpandeckoit popme.

12. V3BneyeHue KBaapaTHOTO KOPHS M3 KOMIUIEKCHOTO YMciia B aaredbpanyeckor ¢popme (C BbI-
BOJIOM).

13. Tpuronomerpuueckas GpopmMa KOMIIIEKCHOTO YKCIa. Y MHOKEHUE U JIeJIEHUE KOMIUIEKCHBIX
Yrcel B TPUTOHOMETPUIECKOM popme.

14. ®opmyna Myaspa. M3BiieueHne KopHs N-0i CTENEHU U3 J1F000ro KOMIUIEKCHOTO YHCIa.

15. Kopuu n-oii crenenu u3 eauHuibl. CBoiicTBa KOpHEH.

16. Pemenne kyOuueckux ypaBHeHu# (BoiBo (hopmyn Kapaano).

17. Marpuusl. [leiicTBus HaJ MaTpULlaMu, UX CBOMCTBA.

18. OOGpatnas matpuna. JInHeiHas HE3aBUCUMOCTh CTPOK 00paTHUMON MaTpHIlhI (TeopeMa).

19. Hesoipoxaennas matpuia. Teopema, naromas crnoco0 BIYHCICHNUS 00paTHOW MaTPHUIIBI IPU
IIOMOILY 3JIEMEHTapHBIX NPeoOpa30BaHUM.

20. IToxcranoBku N-oi creneHu. ['pyrina moCTaHOBOK.

21. Pa3znoxeHue MOoACTaHOBOK B MPOU3BeIeHHE IUKIOB. UeTHOCTh U 3HAK MO/ICTAHOBKH.

22. Omnpenpenurens N-ro nopsaka. OnpeaenuTens 2-ro U 3-TO MOPSIKOB.

23. CpolicTBa onpeaenuTesci.

24. MuHOpBI 1 anredbpanyecKue JOMOTHEHHS JIEMEHTa KBaJPaTHONH MAaTPHIIBL.

25. Teopema bezy. Teopema Bannepmonaa.

26. OnpenieneHne U CBOMCTBAa BEKTOPHOTO MPOCTpaHCTBa. [Ipumepsr.

27. ba3zuc u pa3MepHOCTb BEKTOPHOI'O IPOCTPAHCTBA.

28. JIuHeiiHas 3aBHCUMOCTh CHCTEMBI BeKTOPOB. CBOICTBA IMHEHHOM 3aBUCHMOCTH.

29. JIuHeliHast HE3aBUCUMOCTb CUCTEMbI BEKTOPOB. CBONCTBA IMHEHHOM HE3aBUCUMOCTH.

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

31. Cucrema M NIUHEHHBIX YpaBHEHUH ¢ N HEM3BECTHHIMH. OCHOBHBIE MOHATHUS U OMPEICIICHHS.
®opma 3amnucH.

32. Metoj mocIieJoBaTeIbHOTO HCKITFOUSHUST HeM3BECTHBIX (MeTo ["aycca).

33. JIuneiiHoe MHOr0o0oOpa3ue peleHnii CUCTEMbl JIMHEHHBIX HEOJTHOPOJHBIX YPaBHEHUH.

34. TIpocTpaHCTBO peIIEHU CUCTEMBI JIMHEHHBIX HEOIHOPOIHBIX ypaBHeHHH. [locTpoeHue
o.C.P.

35. CtpodeuHblii 1 CTOJOOBBIN paHTH MAaTPHIIBL. DJIeMEHTapHbIC TIPE0OPa30BaHUS MATPHIIBL.
36. TpaneuueBuHast MaTpula. PaHT TpanenueBUIHON MaTPULIbI.

37. Teopema Kponekepa-Kamemm. CnencrBus.

38. M3oMopdu3M BEKTOPHBIX MPOCTPAHCTB.

39. Teopema o panre MaTpuIilbl. MeTOT OKaiMIICHUSI.

40. Heo6xonuMoe U 10CTaTOYHOE YCIIOBUE PAaBEHCTBA HYJIIO ONPEACTUTENS.

41. BreiBog ¢popmyn Kpamepa.

42. ®opmyna oOpaTHOW MaTpPHUIIbL.

43. BeKTOopHBIE IPOCTPAHCTBA CO CKAJIIPHBIM YMHOKECHUEM.

44. Marpuia nepexojaa oT OAHOTO 0a3uca K APyromy.

45. OproroHanbHble BEKTOpHI. JINHEHAas HE3aBUCUMOCTh OPTOIOHAJIBLHONW CHCTEMbI HEHYJIEBBIX
BEKTOPOB.

46. OpToroHaIBHBIN Oa3uC MpocTpaHCcTBa. Teopema o ToM, 9To JIF000H 0a3HC MOKET CTaTh OPTO-
TOHAJIBHBIM.

47. HopmupoBaHHblii BekTOp. OpTOHOpMHpOBaHHBIN 0azuc. Heobxoaumoe u 10cTaTOYHOE YCiI0-
BUE OPTOHOPMUPOBAHHOCTH Oa3uca.

48. Tlpomecc opTOrOHAIN3AINH.

49. OproroHajabHOE JIOTOJHEHHE MOIIMPOCTPAHCTBA.

50. M3omopdu3M eBKIUIOBBIX IPOCTPAHCTB.
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IIporpamma 3a4yera (2 cemecTp)

KBanpatuunas ¢popma Kkak OJHOPOIHBIM MHOTOUJIEH BTOPOW CTETICHH.
JlnaroHanbHasi KBaapaTuyHas Gopma.
[IpuBenenue kBagpaTHuHOM POPMBI K JUAroHAIbHOMY BUY MeTo/10M Jlarpanxa.
3aKOH MHEPIMH BEIIECTBEHHBIX KBAJPATHUYHBIX (POPM.
[TonoxxurenbHO onpesiesieHHbIE KBaJApaTHUHbIE (POPMBIL.
MHoOro4seHbl OT OJTHOHM MEPEMEHHON Ha/l 00JIACTHIO IIEJIOCTHOCTH.
HevictBus Hag MHorowieHamu u3 K [X]. JlenumocTs MHOTOUJIEHA HAa/l KOJIBIIOM, CBOMCTBA
JEIIUMOCTH.
8. Teopema be3y, ee npuMeHeHwUs.
9. BrBog cxemsl ['opHepa. [Ipumenenus 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 npencrasienue HOJ[ 1ByX MHOTOUI€HOB, €ro MpUMEHEHHE.
13. B3auMHO mpOCTHIE MHOTOUYJICHBI U X CBOMCTBA.
14. HOK nByx MHOTrousieHOB U ero cBsizb ¢ HOJl 3TUX MHOTOYJICHOB.
15. TIpuBOIUMOCTH MHOTOUWICHOB C IIETBIMU KO GHUIIMEHTAMH HaJT KOJIBI[OM IIEJIBIX YHCE.
16. Mmuorousiensl HaJ mojieM. J[eTMMOCTh MHOTOUYJIEHOB HaJI [T0JIEM, 0COObIE CBOWCTBA.
17. IlpuBoauMmble U HEIPUBOAUMbIE MHOTOUIEHBI HaJl JaHHBIM IosieM. CBOMCTBA HENPUBO-
JTUMBIX MHOTOUJICHOB.
18. PasnoxeHue MHOTOYICHA B MPOU3BEICHUE HEMPUBOIUMBIX MHOXKUTEIICH M €ro €I1H-
CTBEHHOCTb.
19. HenpuBoaumbie KpaTHBIC MHOKHUTENH (TEOpEMa).
20. Teopema o nHaxoxxaenun HOJI muorownena f(X) u ero npousBoanoii. KpaTHbie KOpHH.
21. Beinenenue KpaTHBIX MHOKHUTEIICH.
22. MHOro4saeHbl OT HECKOJIBKUX MepeMeHHbIX. JIeKcuKorpaguieckoe yrnopsiioueHne MHO-
ro4JIeHa.
23. CuMMeTpuYecKre MHOTOUIECHBI. DJIeMeHTapHble CUMMeTpUYecKkue MHorouwieHsl. Cre-
MIEHHBIE CYMMBI.
24. OcHOBHas TeopemMa 0 CHMMETPHUYECKUX MHOTOUJIEHAX.
25. Beicmwmii wieH MHOTOWIeHa. JIeMMa O BBICIIEM YJIeHE MPOU3BEICHHUS CHMMETPHYECKUX
MHOT'OYJICHOB.
26. MHOTOWIEHBI HaJI IMOJIEM KOMITICKCHBIX uncen. Jlemma [lamambGepa.
27. AnreOGpanyeckasi 3aMKHYTOCTb MOJISI KOMITJIEKCHBIX YHCE.
28. Teopema 0 CyIIeCTBOBaHUU KOPHSI.
29. CnencTBus U3 TEOPEMBI O CYIIECTBOBAHUHU KOPHSI, IPUMEHEHHUS ITUX CIIEJICTBHUM.
30. MHorouneHsl ¢ qeicTBUTENbHBIMU K03 dunmenramu. Teopema 0 MHOTOUIEHAX C CO-
NPSKEHHBIMU 3HAYEHUSIMU [TE€PEMEHHBIX.
31. ConpskeHHOCTh KOpHel MHOrowieHa u3 R [x].
32. Pa3noxeHue MHOTOYJICHA HaJ 1ojieM R B mpou3Be/ieHne HEMPUBOIMMBIX MHOXKUTENIEH
(Teopema). CiencTBusi.
33. PanuoHanbHBIi KOpeHb MHOTOWIEHA C HENbIMUA KodduureHTamu. Llensie KopHH.
34. OtHolIeHrne OeTUMOCTH B Koublie Z. CBOICTBA OEIUMOCTH.
35. ObparteHre 0OBIKHOBEHHBIX JIpoOel B OECKOHEUHBIE 1eCATUYHBIE IPOOH.
36. [enenwue ¢ octaTkoM. Teopema O JACITIEHUN C OCTATKOM.

NoakowhE

37. Cucrembl JIMHEHHBIX CPaBHEHHH.

38. HO/I uncen. 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 crenenu. Kpurepuu pazpemmumMocTH.
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42. OcHoBHas TeopeMa apumerrku. KanoHn4deckoe mpeAcTaBiIeHe HaTypalbHOTO YnCia U
€ro MPaKTHYECKOE HAXOXKICHHE.
43. TlpuMeHeHHEe TEOPUU CPABHEHHI K BBIBOY IPU3HAKOB JIEIIUMOCTH.

44, Yucnoseie ¢pyukiun. Cymma aenureneid o(N) u uucio aenurenei t(n).

45. Teopems! Diinepa u depma.

46. Koneunsie nenusie qpoou. [IpencraBnenue paruonaapHoro yncia B Buae KL/
47. IlonHas u npuBeIeHHAs: cucTeMbl BbrdeToB. Oynkiums Ditnepa @(n).

48. TToaxonsmue npodu. CBOMCTBA MOAXOSIINX APOOCH.

49. Kitacchl BBIYETOB 110 JaHHOMY MOJyJit0. KoJb110 K11accoB BBIUETOB.
50. CpaBHeHus B KOJIbIIE LeNbIX ynces. CBOMCTBAa CPaBHEHHIA.

7 MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT' UM, UCHOJb3YEMBIX
B IPOIECCE OBYYEHUA

HNudopmannonHbie TeXHOJIOrHM — 00y4YEeHHE B JJIEKTPOHHON 00pa3oBaTeIbHOM cpesie ¢
LEJIBIO PACHIMPEHUS JOCTyIa K 00pa30oBaTeIbHbIM pecypcaM, yBEJIMUEHNsI KOHTAKTHOTO B3aUMO-
JEICTBUS C NIPENoJaBaTesIeM, IOCTPOSHUS UHANBU Iy aJIbHBIX TPAEKTOPHM MOATOTOBKH,
00BEKTUBHOI'O KOHTPOJII U MOHUTOPUHIa 3HAHUH CTYJCHTOB.
B obpazoBarenbHOM Iporecce Mo AUCIUILUINHE UCTIONB3YIOTCS CIEAYIoNe HH(POPMAIIMOHHBIE
TEXHOJIOTUH, SBJISIOIINECS KOMIIOHEHTaMH DJIEKTPOHHOH HH(pOpMallMOHHO-00pa30BaTeIbHON
cpenst BI'TTY:

e odunuaneueiii caiit BI'TIY;
KopnoparuBHas ceTb bI'TIY;
cuctema anekTpoHHoro ooydenust ®I'bOY BO «BI'TIVY »;
3JIEKTPOHHBIE OUOIMOTEUHbIE CUCTEMBI;
MYJIBTUMEANIHOE COITPOBOXKICHUE JIEKIINM U TPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJIMHBI UHBAJIUJIAMMU U JIMHAMMU C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 310POBbs

HpI/I O6y‘~I€HI/II/I JiI ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBbS IMPUMCHAIOTCA alall-
TUBHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBHSIMHU, U3JI0)KEHHBIMH B pazJiell
«OcoOEHHOCTH OpraHHu3ali 00pa30BaTEILHOIO Ipoliecca 1Mo 00pa3oBaTeIbHBIM MPOrpaMMam
JUIS. UHBAJIMJIOB U JIUL C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbs» OCHOBHOM 00pa3oBaTelb-
HOM IporpamMmsl (MCIIOJIb30BaHUE CHEIUATBHBIX YUeOHBIX MOCOOUN U AUJTAKTUYECKUX MaTepua-
JIOB, CHEIMATIBHBIX TEXHUYECKHX CPEICTB 00YUEHHs 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

JUid TmpoBeleHMs 3aHATHM JIEKIMOHHOTO M CEMMHAPCKOTO THWIIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJbTAIM, TEKYIIEro KOHTPOJS U TPOMEKYTOYHOM aTTecTaluu
UCTIOJIBb3YIOTCSl ayAUTOPUH, OCHAIIEHHBIE Y4eOHON MeOelnblo, ay JUTOPHONW JOCKOH B TOM YHCIe
MHTEPAaKTUBHON, KOMITBIOTEPOM(PAMHU) C YCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CIEIHAIN3UPOBAHHBIM
OpOTPaMMHBIM OO€cliedeHneM, KOMMYTaTOpOM Ui BBIXOAA B 3JIEKTPOHHO-OMOIMOTEYHYIO
CUCTEMY U DJIEKTPOHHYIO0 HH(popMannoHHO-00pa3zoBaTenbHyto cpeny ®I'BOY BO «bI'TIV»,
MYJbTUMEIUMHBIMA ~ TPOEKTOPAMH, JKCIO3WIHMOHHBIMU  SKpaHaMH, Yy4eOHO-HarJsAHBIMU
nocoOousiMu  (CTEH/IBI, TaOJIMIBI, MYJIbTUMEAUMHBIE TPE3EHTAlMH, BUJEO MaTepuabl).
CamocrosrenbHas paboTa CTy/I€HTOB OPraHU3yeTCs B Ay JUTOPUAX OCHAILICHHBIX KOMIBIOTEPHOM
TEXHUKOW C BBIXOJOM B DJJIEKTPOHHYIO HH(OpPMaIMOHHO-00pa30BaTENbHYIO Cpely By3a, B
CHeLHATU3UPOBAHHBIX JJAOOPATOPHIX MO AUCLUUIUIMHE, a TAK)KE B 3aax JIOCTYNa B JOKAIbHYIO
cets BI'TIY, B nabopaTopuu 1cUxoJIoro-TearoruaecKux UCCIeIOBAaHUN U .
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11 IMCT UBSMEHEHHUH U JOITOJTHEHUM

YTBepxaeHue u3MeHeHn B padoueii mporpaMmMe IMCHUIUVIMHBI VISl peaju3aluu B
2025/2026 yu. r.

PaGouas nporpamMma AMCHMILTUHBI IEPECMOTPEHA, 0OCYKJeHa U 000peHa s pealin3a-
un B 2025/2026 yu. 1. Ha 3aceanuu Kadeapsl GU3NIECKOr0 M MaTEMaTHYECKOTo 00pa3oBaHus
(mpotoxos Ne 9 ot «21» mast 2025 1.).



