MHWHOBPHAYKH POCCHUUA

DenepajibHOE TOCYAAPCTBEHHOE OKOKETHOE 00pa3oBaTe/ibHOE YUpekJAeHue BbICIIero 00pa3oBaHus
«I"opHoO-AuTalicKuii rocy1apcTBeHHbIN YHUBEPCHTET»
(®I'OY BOTAI'Y, I'AT'Y, I'opHO-AJITalicCKNH TOCYy1apCTBEHHbIH YHUBEPCHUTET)

AJreopa u Teopust YuceJl

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)
3akperuiena 3a kadeapoit Kadeapa MmaTeMaTUKH, PU3UKU U MHPOPMATHKH

Y4eOHblii maH 01.03.01_2023_633.plx
01.03.01 Martemaruka
[Ipuknannas MaTeMaTHKa ¥ IPOTPaMMHUPOBaHUE

Kpanudukanus O0axanaBp

dopma oOyueHns OouHast

OO0mast Tpy10eMKOCTb 14 3ET

Yacos 1o yueOHOMY ILUTaHy 504 Bunpl kKoHTpOs B ceMecTpax:
B TOM YHCJIE: JK3aMeHslI 1, 2, 3
ayTUTOPHBIC 3aHITHS 264
caMOCTOsITeNbHAs paboTa 125,4
4acoB Ha KOHTPOJIb 104,25

Pacnpezle.ﬂel-me YacoB JUCHMIIJIMHBI IO ceMecTpam

Cemecrt
(<Kypc>.<CeMeCTpI)) Ha Kypce>) 11 2(12) 8(21) Uroro
Henens 16 5/6 17 4/6 17 2/6
Bupg 3anaruii Vi1 PII viI PII viI PII VI PII
Jlexuuun 44 44 44 44 44 44 132 132
[Mpakruveckue 44 44 44 44 44 44 132 132
Koncynbranuu (ass cTyaeHra) 2,2 2,2 2,2 2,2 2,2 2,2 6,6 6,6

Kontpons camoctositenbHoit pabotel pu nposeaennn (0,25 |0,25 10,25 10,25 (0,25 10,25 |0,75 0,75
aTTeCTaluu

Koncynpranuu nepen sk3aMeHOM 1 1 1 1 1 1 3 3
Uroro ayn. 88 88 88 88 88 88 264 264
KonraktHas pabora 91,45 (91,45 [91,45 91,45 (91,45 |91,45 |274,35 |274,35
Cam. pabora 17,8 17,8 |[53,8 53,8 |53,8 [53,8 1254 1254
Yacel Ha KOHTPOJIb 34,75 134,75 134,75 134,75 34,75 |34,75 104,25 104,25

Hroro 144 (144 (180 (180 (180 180 [504 504




IIporpammy cocraBui(u):

Kanouoam uzuxo-mamemamuyeckux Hayk, ooyenm, Kaiieopoooe Eszenuii Biadumuposuy

Pabouast nporpamma JUCHUITIIMHBI

Anre0pa u Teopust YnceJ1

paspaborana B cootBercTBrH ¢ PI'OC:

denepabHBIA TOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAHAAPT BHICIIET0 00Pa30BaHMS - OaKaIaBpHAT MO HAIIPABICHHIO TOATOTOBKA
01.03.01 Maremaruxka (npuka3 Muno6paayku Poccuu ot 10.01.2018 r. Ne 8)

COCTaBJIEHa Ha OCHOBAHMHU y4eOHOTO ILIaHa!
01.03.01 Marematuka
YTBEP)KIEHHOT'0 y4EHBIM COBETOM By3a OT 26.12.2022 npotokon Ne 12.

Pabouas nporpamMma yTBepikKJeHa Ha 3aceIaHUU Kaeapbl

xadenpa mareMaTHKH, pU3NKN U HHPOPMATHKH

IIporokon ot 09.03.2023 nporokon Ne 8

3aB. kadenpoit bornanora Payna AnekcanaposHa



Buzuposanue PII/] 1151 ucnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyx/IeHa 1 0100peHa Ut
ucnonaeHus B 2024-2025 y4eOHOM rojy Ha 3acenaHuu Kadenpbl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

Iporokomor _ 11.04. 2024r. Ne 8
3aB. kadenpoii bormanosa Pana AnexcanapoBHa

Busuposanue PII/] 1iist ucno/iHeHUsI B o4epeHOM y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00CyKieHa U 0100peHa st
ucnonsenus B 2025-2026 yue6HOM rony Ha 3acegaHuu Kadeapsl
kadenpa maremMaTnku, GU3NKA 1 THPOPMATHKH

IIporokon or 2025r. Ne
3aB. kadenpoit bornanosa Paga AsnekcanapoBHa

Buzuposanue PIIJ] 1151 ucniosTHeHHs B 04epeTHOM Y4eOGHOM Toy

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnonHenus B 2026-2027 yueOHOM roy Ha 3aceJaHuu Kadeapbl
kadeapa mareMaTuku, Gu3nKu 1 HHPOPMATUKHI

IIporokon ot 2026r. Ne
3aB. kadeapoit bornanora Pana AnexcanapoBHa

BusupoBanue PIIJ] n/is1 ucnosineHust B ouepegHOM y4eOHOM rogy

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnonaenus B 2027-2028 yueOHOM rofy Ha 3aceaHuu Kadeapbl
kadenpa mareMaTnku, puznku U nHGOPMATUKHU

IIporokon ot 2027r. Ne
3aB. kadenpoii bormanora Payma AnexcanapoBHa



1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJIMHBI

1.1|[Jenu: CoobuieHue cBeneHuid 00 anredpe 1 TeOpHH Yrces B 00beMe, HEOOXOIUMOM JIJIsl OOLIETO Pa3BUTHUS M U3YUCHHS
CMEXHBIX JHCIHIUINH (PU3UKO-MAaTEeMATHIECKOT0 IUKIIA; HOPMHUPOBAHHE YCTONYMBOTO MOHMMAaHHSI OCHOBHBIX HICH,
MOHATHI U ()aKTOB BBICIICH anreOpbl U TEOPUHU YUCEIL.

1.2|3a0auu: O6y9uTh CTYACHTOB (PyHAaMEHTAIbHBIM METOJaM alIreOphl i TECOPHH YHCET; 03HAKOMUTH UX C OCHOBHBIMH
anreOpandecKuMHU CTPYKTYpaMu — IPYIIIaMH, KOJBLAMH U ITOJSIMHE, JIMHSHHBIMU ITPOCTPAHCTBAMH; CO3JaTh 0a3y
IUISL OCBOCHHS OCHOBHBIX MOHATHH M METO/IOB COBPEMEHHOI MaTeMaTHKH; CHOPMHUPOBATH y CTYIEHTOB OCHOBEI
MaTeMaTHYeCKOr0 MBIIIICHHS; 03HAKOMHUTH C METOJJaMH MaTeMaTHISCKUX J0Ka3aTeNIbCTB; H3YYUTh AJITOPHTMEI
pelIeHNs] KOHKPETHBIX MaTeMaTHYECKUX 3aa4; IPUBUTH CTYACHTAM YMEHHE CaMOCTOSATEIEHO H3y4daTh yIeOHYI0 1
HaY4YHYIO JINTEPATypy B 00JIaCTH aIreOpbl U TEOPUU YHCEIL.

2. MECTO JUCHUIITUHBI B CTPYKTYPE OOII

Huka (pa3gen) OOITL: b1.0

2.1|TpedoBaHus K NpeABaAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

2.1.1|MatemaTHKa Ha IpEBLIYIIEM YPOBHE 00pa30OBaHUs

2.2| JnCHUIUIMHBI U PAKTHKH, JUISI KOTOPBIX 0CBOEHHE JIAHHOM THCHHILINHBI (MOIYJI51) HEOOXOUMO KaK
npejliecTBYOIIEE:

2.2. 1| DyHKINOHAIBHBIN aHAIN3

2.2.2|uckpeTHas MareMaTuKa

2.2.3|Maremarnyeckas JOTHKa

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIUIIJINHbI
MOoAayJist)

YK-1: Cnocoden OCYyIIECTBJIATH MOUCK, Kpl/ITI/l‘{eCKI(Iﬁ AHAJIM3 U1 CUHTE3 an)opMauml, NPUMEHATH CHCTEMHBIN MOAXO0 1JIsl
PEeUICHUS MOCTABJCHHBIX 3a1a4

HN-1.YK-1: Anaausupyer 3aa4y, Boijejsis ee 6230Bble COCTABJMAIONINE, OCYIIECTBIAET JeKOMIO3UIUIO 3aJa4H

3HAET METOJIbI PEIICHUS aNredpanyecKuX U TEOPETUKO-IMUCIOBBIX 33/1a4; YMEET MPUMEHITh METO/IbI alNreOphl U TEOPUH YUCEN K
PCILICHHUIO 3a/1a4 CMEXHBIX JUCIUILINH; BIIaCeT HABBIKAMH HCIIOIB30BaHMUs AreOpanIeCcKuX H TEOPETHKO-YMCIOBBIX METO/IOB B
npoQecCHOHATLHOM IESATEeIbHOCTH

HNA-2.YK-1: HaxoauT 1 KPUTHYECKH aHAJIU3HPYeT HH(popManuI0, HeO0OX0AUMYIO IUIsl pellleHHs OCTABJICHHOH 32124

3HAeT aNTOPUTMBI PEIICHHUS THIIOBBIX ANTeOpanIecKUX 1 TEOPETHKO-UHCIOBEIX 3a/[a4; yMEeT OCYIIECTBIATh MOMCK U 0TOOp
uHpopMaIuu, Tpedyrommeiics Al PeIeHNs] KOHKPETHOH anredpandeckoi Ui TEOPETUKO-UUCIOBON 3aJaul; BIIaIeeT HABbIKAMHU
KPHUTHYECKON OIIEHKU aITOPHTMOB PEIICHHS TUIIOBBIX alTeOpandeckuX U TEOPETUKO-UHICIOBBIX 3a4ad

HN-3.YK-1: PaccmaTpuBaeT BO3MOKHbI€ BADHAHTHI PellIeHNs 32/1a4H, OIleHUBAsl MX JOCTOMHCTBA U HEJOCTATKH

3HACT MPEUMYIIECCTBA U HEAJOCTATKU OTACIIbHBIX METOJOB PEIICHUSL anre6pay1qecxux U TCOPETUKO-YNCIIOBBIX 3aJa4; YMECT OLICHUBATh
JOCTOUHCTBA U HEJOCTATKH 3TUX METOAOB; BJIAACCT HABBIKAMU KPUTHYCCKOI'O MBIIIJICHUA

OIIK-1: CnocoGeH NpuMeHATH (pyHAaMEHTATbHbIE 3HAHUS, MOJyYeHHbIE B 00/1aCTH MATEMATHYECKHUX U (MJIM) €CTECTBEHHBIX
HAYK, H HCNO0JIb30BATh UX B NPo(deccHoOHAIbHOI JeATeIbHOCTH

HU/I-1.0I1K-1: 3naeT 0CHOBHBIE MOHSITHS, ONIPeAeIeHHs, CBOICTBA MaTeMATHYECKUX 00beKTOB, (POPMYJHPOBKH U METOAbI
J0KA3aTeJILCTB MATEMATHYECKUX YTBEP:KAeHU

3HACT OCHOBHBIC ITIOHATHA, (baKTBI, KOHICIIIUU U TEOPEMBI anre6pm 1 TCOPHUHU YHUCECJI, METOABI UX JOKA3aTCIbCTB

HNJI-2.0IIK-1: YMmeeT 10Ka3bIBATh YTBEPHKICHHS, pelIaTh 32124 B 00J1aCTH MAaTeMaTHYECKUX HAYK

YMECT NPOBOAUTH NOKA3aTCILCTBA TCOPEM anre6p1,1 1 TCOPHUU YUCECJI pa3JIMIHBIMU MECTOAAMHU, ONIPECACIIATH BUJ TECOPEM

4. CTPYKTYPA U COJIEP’)KAHME JUCIHUIIIMHBI (MOLY.JIsT)

Kon HanmeHnoBanue pa3nenos u TeM /Buj | Cemectp / | Yacos | Komneren- | JIutepatypa | Uute | Ilpumeuanue
| 3aHATHA 3aHaATHA/ Kvpc LMK DAKT.

Paznen 1. OcHoBBI a/1re0pbI
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Anre6psl. [Toganreopsl. I'omoMopduzmbl
anreOp /Jlex/

WJ-1.YK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.011K-
1 UJT-
2.0I1K-1

JI1.2 JI1.5J12.1
J2.2

1.2

DJieMeHTapHOE BBEICHUE B TEOPHIO TPYIIIT
/Jlex/

WJ-1.YK-1
WJI-2.YK-1
WJI-3.YK-1
W/JI-1.01IK-
1 UI-
2.0TK-1

JI1.2 J11.5J12.1
2.2

1.3

Konpro, nose, muHeliHOE TPOCTPAHCTBO
/J1ex/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.01IK-
1 UI-
2.0MK-1

JI1.2 J11.5J12.1
J2.2

1.4

Martpuusl u neiictBust Haa HUMHM. ['pynna u
KOJIbI0 MatpHil /JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UJI-
2.0TK-1

JI1.2 J11.5J12.1
2.2

1.5

Panr MaTpuIrpl. DJIeMeHTapHbIE MATPHUIIbL.
O6patumas 1 00paTHas MaTpuiibl /JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UJI-
2.0TK-1

JI1.2 J11.5J12.1
2.2

1.6

IlepecTaHOBKH U MOACTAHOBKH /JIek/

UJ-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.2 J11.5J12.1
J2.2

1.7

Omnpenenureny U Ux cBoiictsa /JIex/

WJ-1.YK-1
WJ-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.2 JI1.5J12.1
J2.2

1.8

CucteMbl TMHEHHBIX anreOpandeckux
ypaBHeHuii /JIex/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0IIK-1

JI1.2 JI1.5J12.1
J2.2

1.9

MeTo/IbI peleHHsI CHCTEM JIMHSHHBIX
anreOpanveckux ypaBHeHui /Jlex/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.2 J11.5J12.1
J2.2

1.10

Kommtekcusie uncia /Jlex/

WJI-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.2 J11.5J12.1
J2.2

1.11

OTHOIIEHHE ACTUMOCTH B KOJIBLIE LIETBIX
gucen u ero coiictea. HOJl(a, b) u HOK
(a, b). Anropurm EBkimma /Jlex/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
W/JI-1.011K-
1 U1
2.0TK-1

JI1.2 JI1.5J12.1
2.2




112 B3aumuo npoctslie yncna. HOK nensix WUJa-1.YK-1 [JI1.2 JI1.5J12.1
YHUCell ¥ ero cBoicTBa. [IpocTrie yncna na-2.yK-1 J12.2
/J1ex/ na-3.yK-1
na-1.0I0K-
1 U1-
2.0IIK-1
1.13 IMoctpoenne koimbua P[X]. OTHOIIEHHE NA-1.YK-1 (J11.2 JI1.5J12.1
JIeTMMOCTH B KoJblle P[X] u ero cBoiicTa. Na-2.vK-1 J12.2
Jlenenue ¢ octaTkoM B KoJibIie P[X] HUa-3.VK-1
/J1ex/ NA-1.0I1K-
1 UJ-
2.0IIK-1
1.14 [TpuBOIMMBIE U HETIPUBOAUMBIC NA-1.YK-1 (J11.2 JI1.5J12.1
MHOTO4JIEHBI B KoJiblle P[X] na-2.vyK-1 J12.2
/JTex/ na-3.YK-1
NA-1.0I1K-
1 UJ-
2.0IK-1
1.15  |Merozabl HaX0XICHUS KOPHEH WUJa-1.YK-1 [JI1.2 JI1.5J12.1
MHOro4jieHa N-oii cremnenu /JIex/ HUa-2.VK-1 2.2
na-3.YK-1
na-1.0I0K-
1 UJ-
2.0IIK-1
1.16 Anrebpsl, noganre6pbl, FoMOMOP(U3MBI WNJa-1.YK-1 [JI1.2 JI1.5J12.1 TeCT,
anreOp. ['pymnma, akcCHOMBI TPYTIIIEL. na-2.vK-1 J12.2 KOHTPOJbHAS
Ioarpynna. Jloctaro4yHble yCI0BUS nJ-3.YK-1 paborta,
MTOATP YTITIBI na-1.0I1K- KOJUTOKBUYM,
Mp/ 1 UA- BOTIPOCHI K
2.0IIK-1 9K3aMEHY
1.17 Kosb1o, nose, TuHeHOE MPOCTPAHCTBO WUa-1.VK-1 |J11.2 JI11.5712.1 TECT,
Mp/ na-2.vyK-1 J12.2 KOHTPOJIbHAS
na-3.YK-1 pabora,
NA-1.0IIK- KOJUIOKBUYM,
1 UJ- BOTIPOCHI K
2.0IIK-1 9K3aMEHY
1.18 Onepauuu Hag MaTpuiiamMu. CBOHCTBa NA-1.YK-1 (J11.2 JI1.5J12.1 TECT,
onepauuil. 'pynma, Koablo U IMHEHHOE na-2.vyK-1 J12.2 KOHTPOJIbHAS
npocTpaHcTBo MaTpu /IIp/ nJ-3.YK-1 pabora,
na-1.0I1K- KOJUIOKBUYM,
1 UA- BOIIPOCHI K
2.0IK-1 9K3aMEHY
1.19 OOpaTuMble MaTPULBL. Y CIOBUS NJa-1.YK-1 [JI1.2 JI1.5J12.1 TECT,
00paTIMOCTH MAaTPHUIIBI. AITOPHTM Na-2.vK-1 J12.2 KOHTPOJbHAS
HaX0XKJEHUsI OOpaTHONH MaTpPHLIBL. NJ-3.YK-1 pabora,
Pemenue MaTpuuHbix ypaBHenuit /TIp/ na-1.0I1K- KOJUTOKBUYM,
1 UO- BOIIPOCHI K
2.0IK-1 3K3aMEHY
1.20 IepecranoBku 1 oacTanoBKY /I1p/ NA-1.YK-1 (JI1.2 JI1.5J12.1 TecT,
na-2.vyK-1 J12.2 KOHTPOJIbHAS
na-3.YK-1 pabora,
na-1.0I1K- KOJUIOKBUYM,
1 UO- BOIIPOCHI K
2.0IK-1 9K3aMEHY
1.21 Onpenennurens KBAAPATHONH MATPUIIHL. W-1.YK-1 [JI1.2 JI1.5J12.1 TECT,
MuHopSHI 1 anredpanyeckue JOMONTHEHUS. nJa-2.yK-1 J12.2 KOHTpPOJIbHAs
CriocoObl BEIYMCIICHUS ONPEAETUTENs na-3.YK-1 pabora,
Mp/ na-1.0I0K- KOJUIOKBUYM,
1 UA- BOTIPOCHI K
2.0IIK-1 9K3aMEHY
1.22 Pemenne cucrem muHEMHBIX NA-1.YK-1 [J11.2 JI1.5J12.1 TECT,
ajredpandecKux ypaBHEHUH METOIOM nJ-2.YK-1 J12.2 KOHTPOJIbHAs
I'aycca /IIp/ nJ-3.¥K-1 pabora,
na-1.0I0K- KOJIJIOKBHYM,
1 UO- BOIPOCHI K
2.0IIK-1 9K3aMEHY




1.23 Penenuve crucTeM JTUHEHHBIX 2 W-1.YK-1 [JI11.2 JI1.5J12.1 TECT,
anreOpanvyecKux ypaBHCHUIH METOIOM Na-2.YK-1 J12.2 KOHTPOJIbHAS
Kpamepa u maTpuunsiM MeTonoM /IIp/ na-3.yK-1 paborta,

NA-1.0I1K- KOJUTOKBUYM,
1 UJ- BOIIPOCHI K
2.0IK-1 9K3aMEHY

1.24  |AnreGpanueckasi 1 TPUTOHOMETpUYECKAs 2 WNA-1.YK-1 [JI11.2 JI1.5712.1 TECT,
(hopMbI KOMIUTIEKCHBIX uncel. JleficTBus NA-2.YK-1 J12.2 KOHTPOJIbHAS
HaJl KOMITJICKCHBIMU YHCJIAMH B Na-3.YK-1 pabora,
anredpandeckoil U TPUrOHOMETPUUECKOI nJ-1.0I1K- KOJUIOKBUYM,
bopme 1 UO- BOIIPOCHI K
Mp/ 2.0IK-1 JK3aMEHY

1.25 |OrHowmeHne neIMMOCTH B KoJbIe Z. 2 UA-1.YK-1 [JI1.2 JI1.5J12.1 TeCT,
Hau6ounbmnii o6umit 1enurens u na-2.yK-1 J12.2 KOHTPOJIbHAs
HaMMeHbIIee o0Iee KpaTHOE IETbIX na-3.YK-1 paborta,
yucen. AnroputM Eskiuna. Ilpoctsie u nJ-1.0I1K- KOJIJIOKBUYM,
B3aMMHO IIPOCTHIE YUCIIa 1 UO- BOIIPOCHI K
Mp/ 2.0IIK-1 9K3aMeHyY

1.26  |OrHourenue nenumMocTH B KoubIie P[X]. 2 NA-1.YK-1 [JI1.2 JI1.5712.1 TeCT,
Haubomnbimuit o01mii 1enuTens u Na-2.YK-1 J12.2 KOHTPOJIbHAS
HauMeHbIlee o0lee KpaTHOe na-3.YK-1 paborta,
MHorowienoB /IIp/ NJ-1.0IK- KOJIJIOKBUYM,

1 UAa- BOIIPOCHI K
2.0IK-1 9K3aMeHY

1.27  [Kopuu MHorouseHa. JleneHue MHOTOUWICHA 2 na-1.YK-1 [JI1.2 JI1.5J12.1 TeCT,

Ha nBywieH. Cxema I'opHepa. na-2.yK-1 J12.2 KOHTPOJIbHAS
ITpuBoaxMbIe U HENPUBOUMBIE HAJL na-3.yK-1 paborta,
JAHHBIM TI0JIeM MHOTOWIeHBI. DopmMyInb NA-1.0I1K- KOJUTOKBUYM,
Buera /TIp/ 1 UA- BOIIPOCHI K
2.0IK-1 9K3aMeHY

1.28 [ComnpspkeHHOCTh KOMIUIEKCHBIX KOpHEH 2 UAa-1.YK-1 [JI1.2 JI1.5J12.1 TeCT,
MHOTOYJIEHA C I€HCTBUTEIbHBIMU na-2.yK-1 J12.2 KOHTPOJIbHAs
koadduimenrtamu. Henpuoaumbie Na-3.YK-1 pabora,
MHOTOYJICHBI HAJI TIOJISAMU PallHOHATIBHBIX nJ-1.0I0K- KOJUIOKBUYM,
u aeficTBuTenbHBIX yrcen /T1p/ 1 UJ- BOIIPOCHI K

2.0IIK-1 9K3aMEHY

1.29  [MHorouneHsl HaJl IOJIEM PALlMOHATIBHBIX 2 na-1.YK-1 [JI1.2 JI1.5J12.1 TECT,
YKCeN U KOJBLIOM LeNbIX yucen. Lensie u NA-2.YK-1 J12.2 KOHTPOJIbHAS
panuoHaIbHbIE KOPHH MHOTOWICHOB C na-3.YK-1 pabora,
nenbiMu Koddduientamu. Kputepuit nJ-1.0I0K- KOJIJIOKBUYM,
HEeNpUBOAMMOCTH Dit3enireiina /IIp/ 1 UJ- BOIIPOCHI K

2.0IIK-1 9K3aMEHY

1.30 [Mertons! pemeHus anredpandecKux 2 na-1.YK-1 [JI1.2 JI1.5J12.1 TECT,
YpaBHEHHI BBICITUX CTENICHEW OT OHOMN na-2.vyK-1 J12.2 KOHTPOJBbHAS
HIepeMEHHON na-3.YK-1 pabora,
Mp/ NJ-1.0I1K- KOJIJIOKBHYM,

1 UO- BOIIPOCHI K
2.0IK-1 3K3aMeHYy

131 |Cummerpudeckne MHOTOWICHH! /Cp/ 17,8 | UA-1.YK-1 [JI1.2 J11.5]12.1 JoKJIa/coobe

na-2.yK-1 J12.2 HHE
Wa-3.YK-1
NJ-1.0I1K-
1 UA-
2.0IIK-1
Pazgen 2. JInneiinas anredpa u
reoMeTpus

2.1 Orpenienenye U CBOWCTBA JIMHEHHOTO 2 WNA-1.YK-1 (J11.4 JI1.5J12.1
npoctpaHncTsa. [IpuMepsl TMHEHHBIX na-2.yK-1 J12.2
npoctpaHcTs /JIex/ na-3.YK-1

nJ-1.0IIK-
1 NA-

2.0IIK-1




2.2 Iloanpoctpancto. JIuneiinas o6onouka. Ua-1.YK-1 [JI1.4 JI1.5J12.1
CymMa 1 nepecedeHne JTNHEHHBIX WNa-2.YK-1 J12.2
nognpoctpancTs. [IpsAmas cymma u ee na-3.YK-1
CBOKCTBa N1-1.0I1K-

/Jex/ 1 UJI-
2.0I1K-1
2.3 Jluneiitnpie MHOTOOOpa3us /Jlek/ WNA-1.YK-1 [JI1.4 JI1.5J12.1
na-2.yK-1 2.2
na-3.YK-1
nJ-1.0IIK-
1 U1-
2.0I1K-1

2.4 JluneiiHas 3aBUCUMOCTh KOHEYHOM Ua-1.YK-1 |J11.4 J11.5J12.1
CHCTEMBI BEKTOPOB B apu(h)METHYECKOM N- NA-2.YK-1 2.2
MEpHOM JINHEHHOM BEKTOPHOM Na-3.YK-1
MIPOCTPAHCTBE, €€ OCHOBHBIE CBOMCTBA NA-1.0I1K-

/JTex/ 1 U1-
2.0IIK-1

25 KoneunomMepHoe 1HHENHHOE IPOCTPaHCTBO, nA-1.YK-1 [JI1.4 J11.5J12.1
ero 6a3a u pa3MepHOCTh /JIek/ Na-2.YK-1 2.2

na-3.yK-1
nJ-1.0I0K-
1 NJ-
2.0I1K-1

2.6 H3oMopdu3M KOHEUHOMEPHBIX JINHEHHBIX NA-1.YK-1 [JI1.4 J11.5J12.1
npoctpancTB. CBolCTBA H30MOpdH3Ma Ua-2.yK-1 J2.2
/J1ex/ na-3.YK-1

NJ-1.0I0K-
1 NJ-
2.0I1K-1

2.7 Koopaunatel BekTopa B pa3HbIx 0azucax NA-1.YK-1 [JI1.4 JI11.5J12.1
apuUPMeTHIECKOro N-MEPHOTO JIMHEHHOTO na-2.yK-1 J2.2
BEKTOPHOT'O MPOCTPAHCTBA, UX CBA3b /JIek/ Na-3.yK-1

nJ-1.0I0K-
1 UJ-
2.0IIK-1

2.8 CkansipHOe YMHOXEHHUE B JINHEHHOM NA-1.YK-1 [JI1.4 JI1.5J12.1
npoctpancTse /JIex/ Ua-2.yK-1 J2.2

na-3.YK-1
nJ-1.0I0K-
1 UJ-
2.0IIK-1

29 Yuurapssle npoctpancTsa. Hopma NA-1.YK-1 [JI1.4 JI1.5J12.1
Bektopa. HepaBenctso Komm- na-2.vyK-1 J12.2
Bynskockoro /JIex/ na-3.YK-1

nJ-1.0I1K-
1 UJI-
2.0IIK-1
2.10 OpTOroHaNbHbIE CUCTEMBI. NA-1.YK-1 [JI1.4 JI1.5J12.1
OproHopMupoBaHHbIH Ga3uc /Jlex/ Na-2.YK-1 J12.2
na-3.YK-1
NJ-1.0I1K-
1 UJ-
2.0IIK-1
211 M3omMopdu3M N-MEpHBIX €BKIINIOBBIX NA-1.YK-1 [JI1.4 JI1.5J12.1
npocTtpaHcTs /JIex/ na-2.yK-1 J2.2
na-3.YK-1
NJ-1.0I1K-
1 UJ-
2.0IIK-1
2.12 OpToroHajipHOE ONOJIHEHHE NA-1.YK-1 [JI1.4 J11.5J12.1
noxnpocrpancTsa. IIponecc na-2.yK-1 2.2
OpPTOTOHAITU3AIMU Na-3.YK-1
NEY nJI-1.0I1K-
1 UJ-

2.0IIK-1




2.13 Omnpenenenue TMHEHHOTO OLepaTopa. WUJa-1.YK-1 [JI1.4 JI1.5J12.1
Snpo, o6pas, nedekt u paHr TMHEHHOTO na-2.vK-1 2.2
oneparopa nJ-3.YK-1
/JTex/ na-1.0I0K-
1 U1-
2.0IIK-1
2.14  |Teopema o CBSI3M pa3MEpHOCTEH sapa u UA-1.YK-1 (JI1.4 J11.5J12.1
oOpasa IMHeiHoro oneparopa. na-2.vyK-1 2.2
[IpocTpancTBO IMHEHHBIX ONIEPaTOPOB na-3.YK-1
/Jlex/ Na-1.0I1K-
1 UJ-
2.0IIK-1
2.15 Marpuia JIMHEHHOTO OTIepaTopa, UA-1.YK-1 (JI11.4 JI1.5J12.1
U30MOp(H3M JIMHEHHOTO MPOCTPAHCTBA na-2.vyK-1 2.2
ONEepaTOPOB H JMHEHHOTO MPOCTPAHCTBA na-3.YK-1
KBaJpaTHBIX MaTpHILl HaJ roJyieM /Jlex/ WJI-1.0I1K-
1 UJ-
2.0IK-1
2.16 OO0paTuMble TMHEHHBIE OIEePaTOPEI WNJa-1.YK-1 [JI1.4 JI1.5J12.1
npoctpanctia V /Jlex/ na-2.vK-1 2.2
na-3.YK-1
na-1.0I0K-
1 UJ-
2.0IIK-1
2.17  |VHBapuaHTHBIE HOANPOCTPAHCTBA WUJa-1.YK-1 [JI1.4 JI1.5J12.1
/JTex/ na-2.YK-1 J2.2
na-3.YK-1
na-1.0I0K-
1 UJ-
2.0IIK-1
2.18 OHOMEpHbIC HHBApUAHTHBIC WUA-1.YK-1 (JI1.4 JI1.5J12.1
nonpoctpancTBa. COOCTBEHHBIE BEKTOPHI na-2.vyK-1 J12.2
H COOCTBEHHBIC 3HAUCHUS JIMHCHHOTO NJ-3.YK-1
oneparopa /Jlex/ WA-1.0I1K-
1 U1-
2.0IK-1
2.19  |Marpuna uHeiiHOro oneparopa B 6asuce NJ-1.YK-1 [JI1.4 JI1.5]12.1
13 COOCTBEHHBIX BEKTOPOB. JKopaaHoBa Na-2.vKk-1 J12.2
HOpMalbHast popma Matpuubl /Jlex/ na-3.vK-1
WA-1.0I1K-
1 U1-
2.0IK-1
2.20 BexkropHoe npocTpaHCTBO, WNJ-1.YK-1 |JI1.4 JI1.5]12.1 TECT,
MOATIPOCTPAHCTBA BEKTOPHOTO Na-2.vK-1 J12.2 KOHTPOJbHAS
npoctpancTBa. JIuHeiHas o6onouka NJ-3.YK-1 pabora,
CHCTEMBI BEKTOPOB na-1.0I1K- KOJUTOKBUYM,
Mp/ 1 UO- BOTIPOCHI K
2.0IK-1 3K3aMEHY
221 CymMMa U repeceueHre JIMHEHHbBIX UA-1.YK-1 (JI1.4 JI1.5J12.1 TECT,
noanpoctpancts. [Ipumepsr. JIuneitnsie na-2.vyK-1 J12.2 KOHTPOJIbHAS
MHoroo0pasus /I1p/ na-3.YK-1 pabora,
Na-1.0I1K- KOJUIOKBUYM,
1 UO- BOIIPOCHI K
2.0IK-1 9K3aMEHY
2.22 JInHeitHast 3aBUCHMOCTh W HE3aBHCHMOCTD NA-1.YK-1 |JI1.4 JI11.5J12.1 TECT,
CHUCTEMBI BEKTOPOB apU(PMETHUECKOTO N— na-2.vyK-1 J12.2 KOHTPOJIbHAS
MEPHOI'0 BEKTOPHOT'O MPOCTPAHCTBA. na-3.YK-1 pabora,
basuc u panr cucrems! BekTopos. bazuc na-1.0I1K- KOJUIOKBUYM,
npoctpancTsa /IIp/ 1 UO- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
2.23 CBolicTBa TMHEHHON 3aBUCUMOCTH NA-1.YK-1 |JI1.4 J11.5J12.1 TECT,
CHUCTEMBI BEKTOPOB apU(PMETHUECKOTO N— na-2.vyK-1 2.2 KOHTPOJIbHAS
MEpPHOTO BEKTOPHOTO mpoctpancTia /I1p/ na-3.YK-1 paborta,
na-1.0I0K- KOJIJIOKBHYM,
1 UAa- BOTIPOCHI K
2.0IIK-1 9K3aMEHY




2.24  |ba3uc u pa3MepHOCTb CyMMBI U Ua-1.YK-1 [JI1.4 JI1.5J12.1 TECT,
TepPeCceYeHHsI BEKTOPHBIX MTOANIPOCTPAHCTB WNa-2.YK-1 J12.2 KOHTPOJIbHAS
Mp/ na-3.YK-1 paborta,
NA-1.0I1K- KOJUTOKBUYM,
1 UJ- BOIIPOCHI K
2.0I1K-1 9K3aMEeHY
2.25 N3omopdu3M JIMHEHHBIX TPOCTPAHCTB WNA-1.YK-1 (J11.4 JI1.5J12.1 TECT,
Mp/ NA-2.YK-1 J12.2 KOHTPOJIbHAS
na-3.YK-1 paborta,
NA-1.0I1K- KOJUIOKBUYM,
1 UO- BOIIPOCHI K
2.0I1K-1 9K3aMEeHY
2.26 KoopanHatel BeKTOpa B pa3HbIX Oa3ucax WNO-1.YK-1 (J11.4 JI1.5J12.1 TECT,
npoctpancTia. [IpeobpazoBanue NA-2.YK-1 J12.2 KOHTPOJIbHAS
KOOpIMHAT IPH U3MEHEHUH Oaznca. na-3.YK-1 paborta,
Marpuua nepexoja ot ctaporo 6asuca K NA-1.0I1K- KOJUIOKBUYM,
HOBOMY 1 UO- BOIIPOCHI K
Mp/ 2.0IK-1 9K3aMeHY
2.27 CkaJsipHO€ YMHOXEHUE B BEKTOPHOM na-1.YK-1 [JI1.4 JI1.5712.1 TECT,
npoctpancTee. Hopma BekTopa. Na-2.YK-1 J12.2 KOHTPOJBbHAS
Hepasenctso Komm-ByHsikoBckoro na-3.yK-1 paborta,
Mp/ NJ-1.0IK- KOJIJIOKBUYM,
1 UA- BOIIPOCHI K
2.0IK-1 JK3aMeHY
2.28  |OpToroHaibHbIE CUCTEMBI BEKTOPOB. na-1.YK-1 [JI1.4 JI1.5J12.1 TecT,
OproHopmupoBaHHbIit 6asuc /TIp/ Na-2.YK-1 J12.2 KOHTPOJIbHAS
Na-3.YK-1 pabora,
Na-1.0I1K- KOJUTOKBUYM,
1 UA- BOIIPOCHI K
2.0I1K-1 9K3aMeHY
2.29 OpTOroHaNILHOE JOTIOJIHCHHE Ua-1.VK-1 |J11.4 J11.5712.1 TECT,
noanpocrpancTBa. OpToroHanbHas na-2.yK-1 J12.2 KOHTPOJIbHAs
MPOEKINS U OPTOTOHATBHAS Na-3.yK-1 pabora,
cocTassitonias BekTopa. [Ipouecc Na-1.0IK- KOJUIOKBUYM,
OPTOTOHANIM3AIMH CUCTEMBI BeKTopoB /I1p/ 1 U1- BOITPOCHI K
2.0IK-1 9K3aMeHYy
2.30  |IlomsTue nuHeHHOro onepaTopa nA-1.YK-1 [JI1.4 JI1.5J12.1 TECT,
mpoctpanctBa V Hax nonem F. Matpuna na-2.vyK-1 J12.2 KOHTPOJbHAS
nuHelHoro onepatopa /IIp/ na-3.YK-1 pabora,
nJ-1.0I0K- KOJIJIOKBUYM,
1 UJ- BOTIPOCHI K
2.0IIK-1 JK3aMeHy
231 SAnpo, 00pa3z, aedekT u paHr JMHEHHOTO WNA-1.YK-1 (J11.4 JI1.5J12.1 TECT,
omneparopa /TIp/ Na-2.YK-1 J12.2 KOHTPOJIbHAS
Na-3.YK-1 pabora,
NA-1.0I1K- KOJUTOKBUYM,
1 UJI- BOIIPOCHI K
2.0IK-1 JK3aMEHY
2.32 Teopema o cBs3U pa3MepHOCTEH sapa 1 NA-1.YK-1 (JI1.4 JI1.5J12.1 TECT,
o0paza nuHeiHoro oneparopa. Onepaunu Na-2.YK-1 J12.2 KOHTPOJIbHAS
HaJl JINHEWMHBIMU ONIEPATOPaAMU U UX NA-3.YK-1 pabora,
cpoiicta /TTp/ Wa-1.0IK- KOJIJIOKBUYM,
1 UA- BOIIPOCHI K
2.0IK-1 9K3aMeHYy
2.33 CBs13b MEX]Ty MaTPHUIIAMU JIMHEHHBIX W-1.YK-1 [JI1.4 JI1.5J12.1 TECT,
OIepaTopOB B pa3IMYHbIX Oa3ucax. Na-2.YK-1 J12.2 KOHTPOJIbHAS
JelicTBHs Ha1 MaTpULAMU JIMHEHHBIX NJ-3.YK-1 pabora,
OIepaTopoOB B pa3IMYHbIX Oazucax NA-1.0I1K- KOJUIOKBUYM,
Mp/ 1 UO- BOIIPOCHI K
2.0IIK-1 JK3aMeHY
2.34  |O0partnsIii onepatop. CnocoObl ero WNA-1.YK-1 (J11.4 JI1.5J12.1 TECT,
BBIYHMCIICHUS na-2.yK-1 J12.2 KOHTPOJIbHAs
Mp/ Na-3.YK-1 paborta,
nJI-1.0I1K- KOJIJIOKBHYM,
1 UAa- BOTIPOCHI K
2.0IIK-1 JK3aMeHY




2.35  |VuBapumauTtHbIe nmoampocTpancrra /IIp/ 2 WUJ-1.YK-1 [JI1.4 JI1.5J12.1 TeECT,
na-2.vK-1 J12.2 KOHTPOJIbHAS
Na-3.YK-1 pabora,
na-1.0I1K- KOJUTOKBUYM,
1 UJI- BOIIPOCHI K
2.0IK-1 9K3aMEHY
2.36  |CoOcTBeHHBIC BEKTOPBI U COOCTBEHHBIC 2 UA-1.YK-1 [JI11.4 J11.5712.1 TECT,
3HAa4YEHUs IMHEHHOI O OIEpaTopa, ero nJa-2.YK-1 J12.2 KOHTPOJIbHAs
XapakTepuctuueckuit MHorowieH /IIp/ na-3.YK-1 pabora,
na-1.0I0K- KOJIJIOKBUYM,
1 U1- BOTIPOCHI K
2.0IK-1 JK3aMEHY
2.37  |CoOcTBeHHBIC MOANIPOCTPAHCTRA 2 NA-1.YK-1 [JI1.4 J11.5712.1 TECT,
oneparopa. CBs3b UX Pa3MEPHOCTH C na-2.vyK-1 J12.2 KOHTPOJIbHAS
KpPaTHOCTBIO KOpHEH na-3.YK-1 pabora,
XapaKTePUCTUYECKOTO MHOTOUYJIEHA na-1.0I0K- KOJUIOKBUYM,
Mp/ 1 U1- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
2.38  |Marpuua nuHeiHOTO oneparopa B 6azuce 2 WNJ-1.YK-1 [JI1.4 JI1.5J12.1 TeCT,
13 COOCTBEHHBIX BEKTOpOB. HeoOXoqumbIe na-2.vK-1 J12.2 KOHTPOJbHAS
U JIOCTaTOYHBIE YCIOBHS IPHBOJIUMOCTH nJ-3.YK-1 paborta,
MaTpPHIIBI THHEHHOTO oreparopa K na-1.0I1K- KOJUTOKBUYM,
JIUaroHaJIbHOMY BUZY 1 UA- BOIIPOCHI K
Mp/ 2.0IK-1 9K3aMeHY
2.39  |XopaaxoBa popmMa MaTpULIbl TUHEHHOTO 2 WNJ-1.YK-1 [JI1.4 JI1.5J12.1 TECT,
omepatopa /IIp/ na-2.YK-1 2.2 KOHTPOJIbHAS
nJ-3.YK-1 paborta,
NA-1.0IIK- KOJIJIOKBUYM,
1 NJ- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
2.40 [TpunoxeHus: THHEHHOH anreOpsl K 25 WUa-1.VK-1 |JI1.4 JI1.5J12.1 ZoKI1a1/coo01e
3agauam Teopuu AU epeHIraIbHbIX na-2.vyK-1 J12.2 HUE
YpaBHEHHI, aHATTN3a, TEOMETPUHN Na-3.YK-1
JloGaueBcKkoro, MaTeMaTHUECKON na-1.0I1K-
sxoHomuku /Cp/ 1 U1-
2.0IIK-1
Paznen 3. [IpomesxkyTouHasi aTTecTamust
(3K3aMeH)
3.1 IMoaroroBka k sK3aMeHy /DK3aMeH/ 34,75 | UA-1.VK-1 | JI1.2J11.4
Na-2.YK-1 |[JI1.5J12.1 J12.2
nJ-3.YK-1
na-1.0I0K-
1 UJI-
2.0IIK-1
3.2 Kontpoas CP /KCPATT/ 0,25 | UO-1.YK-1 JJ1.2J11.4
NJ-2.YK-1 |[JI1.5]12.1 JI2.2
na-3.YK-1
na-1.0I0K-
1 UJ-
2.0IIK-1
3.3 Konraktnas padora /KoncOx/ 1 na-1.yK-1 | J1.2J11.4
Na-2.YK-1 |JI1.5J12.1 J12.2
nJ-3.YK-1
na-1.0I0K-
1 UJ-
2.0IIK-1
Pa3nen 4. KoncyabTanmun
41 Koncynpranus no gucuurinte /Konc/ 2,2 N-1.YK-1 JJ1.2J11.4
NJ-2.YK-1 |[JI1.5]12.1 J12.2
na-3.YK-1
na-1.0I0K-
1 N1-
2.0IIK-1

Pazpnen 5. O6mas anredpa




51

I'pynna, noarpynna. IIpumepst /Jlex/

WJ-1.YK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1

JI1.1 JI1.5J12.1
J2.2

52

Huknuueckue rpymmsl /JIex/

WJ-1.YK-1
WJI-2.YK-1
WJI-3.YK-1
WJI-1.01IK-
1 UI-
2.0TK-1

JI1.1 J11.5J12.1
2.2

53

PasnokeHue IpyIib 00 MOArPYIIIE.
HopmanbHeie pemmurenu. OakToprpyiia
/J1ex/

WJ-1.YK-1
WJI-2.YK-1
WJI-3.YK-1
W/JI-1.01IK-
1 UI-
2.0MK-1

JI1.1 J11.5J12.1
J2.2

54

Mopduszmsl rpynn /JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UJI-
2.0TK-1

JI1.1 J11.5J12.1
2.2

55

TeopeTHKOo-TpyNIOBbIe KOHCTPYKIIHH.
I'pynmoBoe 3ambikanne
/J1ex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UJI-
2.0TK-1

JI1.1 J11.5J12.1
2.2

5.6

TeopeTuko-rpynnoBbie KOHCTPYKLUH.
Kommyrant. Llentp rpyniel
/JTex/

UJ-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.1 J11.5J12.1
J2.2

5.7

TeopeTUKo-rpyINnoBEle KOHCTPYKIHH.
IIpsMoe pou3BeeHHe TPYIII
/JIex/

WJ-1.YK-1
WJ-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.1 JI1.5J12.1
J2.2

5.8

Onpenenenus koibua 1 nois. [Ipumepsr
/JTex/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0IIK-1

JI1.1 JI1.5J12.1
J2.2

5.9

OTHOIIIEHHE TETUMOCTH B KOIBIIAX
IIaBHBIX KuaeaioB /JIek/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.1 JI1.5J12.1
J2.2

5.10

T'oMOMOP(GH3MBI U HAEATBI KOJIELT, TIOJIS
yacTHBIX /JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.1 JI1.5J12.1
J2.2

511

Onepanny Ha MHOXKECTBAX, UX CBOMCTBA.

I'pynna, noarpymnna, npuMepsl.
Beraucnenne mopsiaka aeMeHTa B
pasnuuHblX rpynnax /Ip/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.01IK-
1 U1
2.0TK-1

JI1.1 JI1.5J12.1
2.2

TecT,
KOHTPOJIbHAs
paborta,
KOJUIOKBHYM,
BOIPOCHI K
JK3aMEHY




5.12  |luxamueckue rpymnnsl. PasmoxeHus 2 WUJa-1.YK-1 [JI1.1 JI1.5J12.1 TECT,
rpynnsl o noarpymnme. CMeXHbIe KIacChl na-2.vyK-1 J12.2 KOHTPOJbHAS
Mp/ nJ-3.YK-1 paborta,
Na-1.0I1K- KOJUTOKBUYM,
1 UJI- BOIIPOCHI K
2.0IK-1 9K3aMEHY
5.13  |®akroprpymmna u ee CBOKHCTBA. 2 na-1.YK-1 [JI1.1 JI1.5J12.1 TeCT,
Hopwmanbhsle genutenu. M3omophu3Mel nJa-2.yK-1 2.2 KOHTPOJIbHAs
TpymI na-3.¥YK-1 paborta,
Mp/ na-1.0I0K- KOJUIOKBUYM,
1 UA- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
5.14  |Mopdusmsl rpymm /TIp/ 2 UA-1.YK-1 (JI1.1 JI1.5J12.1 TECT,
nJa-2.yK-1 2.2 KOHTPOJIbHAs
na-3.YK-1 pabora,
na-1.0I0K- KOJIJIOKBUYM,
1 U1- BOTIPOCHI K
2.0IIK-1 9K3aMEHY
5.15 |KommyTaTop, KOMMYTaHT U LEHTP 2 WUJa-1.YK-1 [JI1.1 JI1.5J12.1 TECT,
rpymmsl /TIp/ na-2.YK-1 J2.2 KOHTPOJIbHAS
NJI-3.YK-1 pabora,
NA-1.0IIK- KOJIJIOKBUYM,
1 UA- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
5.16 Konbo u nosne. IToakoablo 1 moamone. 2 WO-1.YK-1 [JI1.1 J11.5J12.1 TecCT,
TIpumepsr /TIp/ na-2.YK-1 2.2 KOHTPOJIbHAS
N-3.YK-1 pabora,
na-1.0I1K- KOJUTOKBUYM,
1 UA- BOIIPOCHI K
2.0IK-1 9K3aMeHY
5.17  |O0nacTy UENOCTHOCTH U HX CBOMCTBA. 2 Ua-1.YK-1 [JI1.1 J11.5J12.1 TeCT,
Konbua rnaBHbIX naeanos nJ-2.yK-1 J2.2 KOHTPOJIbHAs
Mp/ na-3.YK-1 paborta,
NA-1.0IIK- KOJUIOKBUYM,
1 UA- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
5.18  |T'omomopdusmsl xoner u nosuei /IIp/ 2 WNJ-1.YK-1 [JI1.1 JI1.5J12.1 TECT,
Na-2.vK-1 J12.2 KOHTPOJbHAS
na-3.vK-1 paborta,
NA-1.0IIK- KOJUIOKBUYM,
1 U1- BOTIPOCHI K
2.0IIK-1 9K3aMEHY
5.19 dakTopKosbLa U UX CBOIcTBa. Meansl 2 WNJ-1.YK-1 [JI1.1 JI1.5J12.1 TECT,
konen. [Toxs wactabIx /TIp/ na-2.vyK-1 2.2 KOHTPOJIbHAS
NJ-3.YK-1 pabora,
NA-1.0IIK- KOJIJIOKBUYM,
1 UJ- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
5.20 AoGenersl rpymmbl 1 Moayu /Cp/ 28,8 | UO-1.YK-1 |JI1.1 JI1.5J12.1 JIOKJIa7/co00IIIe
nJa-2.yK-1 J2.2 HHE
NI-3.YK-1
na-1.0I0K-
1 UA-
2.0IIK-1
Pa3nea 6. [IpomexyTouHnasi arrecTanus
(3K3aMeH)
6.1 TTonroroBka K 3k3aMeny /Jk3aMeH/ 34,75 | UO-1.YK-1 JI1.1J11.4
WNa-2.YK-1 |JI1.5J12.1 J12.2
NJ-3.YK-1
WJ-1.0I1K-
1 UAa-

2.0IIK-1




6.2

Kontpons CP /KCPATT/

0,25

WJI-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1-
2.0TK-1

J1.1J11.4
JI1.5J12.1 J12.2

6.3

KonrakrHas pabora /KoncOk/

WJ-1.YK-1
WJI-2.YK-1
WJI-3.YK-1
WJI-1.01IK-
1 U1
2.0TK-1

J1.1J11.4
J1.5J12.1 J12.2

Pazpen 7. Koncynbranun

7.1

Koncynpranus no aucuuniause /Kose/

2,2

WJ-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UI-
2.0TK-1

J1.1J11.4
J1.5J12.1 J12.2

Pa3nen 8. Teopust uncen

8.1

Baxwneiiue uncionbie GpyHkimu /JIex/

WJ-1.YK-1
WJI-2.YK-1
WJI-3.YK-1
W/JI-1.01IK-
1 U
2.01K-1

JI1.3 J11.6J12.1

8.2

CogepueHHbIe yncia. CrienuansHble
npocteie ynca /JIex/

WJI-1.VK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UA-
2.0IK-1

JI1.3 J11.6J12.1

8.3

Pacnpeznenenue npocThIX 4ucen B
HATypalIbHOM PANY. ATJUTHBHEIE
npoOiieMsl Teopuu uucen /JIex/

WJ-1.VK-1
WJ-2.VK-1
WJI-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.3 JI1.6J12.1

8.4

T03UIHOHHBIEC ¥ HEMO3UI[HOHHBIC
cucTeMbl curcieHus. CucTeMaTnieckas
(dhopma 3amucu HaTypanbHOTro uncna /JIex/

WJI-1.VK-1
WJI-2.YK-1
WJ-3.VK-1
1/JI-1.01TIK-
1 UJI-
2.0TIK-1

JI1.3 J11.6J12.1

8.5

Ilepexox OT OJTHOM CHCTEMBI CUUCIICHUS K
nIpyroit. JleficTBUs HaJ CUCTEMATUYECKUMU
yucnamu /Jlex/

WJI-1.VK-1
WJI-2.YK-1
UJI-3.YK-1
WJI-1.01IK-
1 UJI-
2.0TIK-1

JI1.3 J11.6J12.1

8.6

Lenusle npobu. IToaxonsume 1podu u ux
cBoiicTsa /JIex/

WJ-1.VK-1
UJ-2.VK-1
WJ1-3.VK-1
WJI-1.01IK-
1 UJI-
2.0TK-1

JI1.3 JI1.6J12.1

8.7

AnmpokcuManus 1eHCTBUTENbHBIX YHCET
panroHANBHBIMA YcTaMu /JIek/

WJ-1.VK-1
UJ-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.0IK-1

JI1.3 JI1.6J12.1




8.8

AnreOpandeckue U TpaHCUCHICHTHBIC
ypcaa /JIex/

WJ-1.YK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1

JI1.3 J11.6J12.1

8.9

YucnoBsle cpaBHEHUSI U MX cBoicTBa /JIek/

WJ-1.YK-1
WJI-2.YK-1
WJI-3.YK-1
WJI-1.01IK-
1 UI-
2.0TK-1

JI1.3 J11.6J12.1

8.10

Kosnb1o K1accoB BHIYETOB 110 JaHHOMY
moxyito /JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
W/JI-1.01IK-
1 UI-
2.0MK-1

JI1.3 J11.6J12.1

8.11

Cucremsl BerdeToB. OyHknus Diinepa
/JTex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UJI-
2.0TK-1

JI1.3 J11.6J12.1

8.12

Teopemsl Ditnepa u Gepma /Jlex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UJI-
2.0TK-1

JI1.3 J11.6J12.1

8.13

CpaBHEHUS C HEU3BECTHOW BETTMINHOM.
PaBHOCUBHOCTE cpaBHEHUit /Jlex/

WJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.3 J11.6J12.1

8.14

CpaBHEHUSI IEPBOI CTETICHN M METOIbI UX
pemenus /JIex/

WJ-1.YK-1
WJ-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.3 JI1.6J12.1

8.15

Juodantossl ypaBHenus /Jlex/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0IIK-1

JI1.3 JI1.6J12.1

8.16

CucreMsl CpaBHEHUH ITEPBOIT CTEIIEHN U
MeTOb! UX pemeHus /Jlex/

WJI-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.3 J11.6J12.1

8.17

CpaBHEHHUs BBICIIMX CTEIEHEH 110
npoctomy Moxyiro. KBagpaTuunsie
BBIYETHI M HEBBIYETHI /JIek/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1

JI1.3 J11.6J12.1

8.18

CpaBHEeHHS BBICIINX CTENEHEH 1O
COCTaBHOMY Moayito /JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
W/JI-1.011K-
1 U1
2.0TK-1

JI1.3 JI1.6J12.1




8.19 Crenennble BerueThl. [lokazarenu u ux NA-1.YK-1 |JI1.3 JI1.6J12.1
cBoiictpa /JIex/ Na-2.VK-1
na-3.YyK-1
na-1.0I0K-
1 U1-
2.0IIK-1
8.20 IepBoOOpa3HbIEe KOPHU 11O MPOCTOMY UA-1.YK-1 (JI11.3 JI1.6J12.1
Moayimo. Teopema o ducie na-2.vyK-1
nepBooOpa3HbIX KopHei /JIek/ na-3.YK-1
WA-1.0I1K-
1 UJ-
2.0IIK-1
8.21 Wnnexce! u ux cBoiictsa /JIex/ WUO-1.VK-1 |JI1.3 JI1.6J12.1
na-2.vyK-1
na-3.¥K-1
NA-1.0I1K-
1 UJ-
2.0IK-1
8.22  |IIpuMeHeHHe HHIEKCOB K PELICHUIO WNJa-1.YK-1 [JI1.3 JI1.6J12.1
cpaBHeHwui /JIex/ na-2.vK-1
na-3.YK-1
na-1.0I0K-
1 UJ-
2.0IIK-1
8.23 Yucno v cymma JienuTesel JaHHOTO NA-1.YK-1 (JI11.3 JI1.6J12.1 TeCT,
yucna. Oynkuu [X] u {X} /TIp/ na-2.vK-1 KOHTPOJIbHAS
N-3.YK-1 pabora,
NA-1.0IIK- KOJIJIOKBUYM,
1 U1- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
8.24  |PacnpeneneHue MpoOCTHIX YUCE B WUO-1.YK-1 (JI11.3 JI1.6J12.1 TECT,
HaTypajbHOM psny /TIp/ nJ-2.yK-1 KOHTPOJIbHAs
na-3.YK-1 pabora,
NA-1.0IIK- KOJUIOKBUYM,
1 UJ- BOTIPOCHI K
2.0IIK-1 9K3aMEHY
8.25 TIpocTeie uncna-6mu3Hensl. TeopeMsbl WNJ-1.YK-1 [JI1.3 JI1.6J12.1 TecT,
Mucsikosa /TIp/ na-2.YK-1 KOHTPOJIbHAS
na-3.vK-1 pabora,
na-1.0I1K- KOJUIOKBUYM,
1 UA- BOIIPOCHI K
2.0IK-1 9K3aMEHY
8.26 CucreMaTHYECKUE YHCIa U ACHCTBHS HAL WNA-1.VK-1 |JI1.3 JI1.6J12.1 TECT,
uumu /TIp/ na-2.YK-1 KOHTPOJIbHAS
na-3.vK-1 pabora,
NA-1.0IIK- KOJIJIOKBUYM,
1 UAa- BOIIPOCHI K
2.0IK-1 3K3aMEHY
8.27 IlerHbie qpobu u parMoHaTBHBIC YHCTA. N-1.YK-1 [JI1.3 JI1.6J12.1 TECT,
TMonxoasmume npodu u ux ceoiicraa /TIp/ na-2.vyK-1 KOHTPOJIbHAS
na-3.YK-1 pabora,
NJI-1.011K- KOJUIOKBUYM,
1 UO- BOIIPOCHI K
2.0IK-1 9K3aMEHY
8.28 IIpencraBnenne nppaMoOHaIbHBIX YUCEI NA-1.YK-1 (JI1.3 JI1.6J12.1 TecT,
MPaBUJILHBIMU OECKOHEYHBIMH IICTTHBIMHU na-2.vyK-1 KOHTPOJIbHAS
npo6sivu /TIp/ na-3.YK-1 pabora,
NA-1.0IIK- KOJUIOKBUYM,
1 UO- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
8.29 TTpubnmxeHue NeCTBUTEIBHOTO YKCIa NA-1.YK-1 (J11.3 JI1.6J12.1 TECT,
PaLUOHATIbHBIMU APOOSAMHU C 33 JAHHBIM nJ-2.yK-1 KOHTPOJIbHAs
orpaHnYeHHeM 11 3HameHaress /I1p/ nJ-3.¥K-1 pabora,
na-1.0I0K- KOJIJIOKBHYM,
1 UO- BOIPOCHI K
2.0IIK-1 9K3aMEHY




8.30  |KBampaTuuHble HPPAMOHATEHOCTH U na-1.YK-1 [JI1.3 JI1.6J12.1 TeCT,
MepuoIUuecKue 1ennsie apoou /TIp/ WNa-2.YK-1 KOHTPOJIbHAS
na-3.yK-1 paborta,
NA-1.0I1K- KOJUTOKBUYM,
1 UJI- BOIIPOCHI K
2.0IK-1 JK3aMEHY
8.31 Uppaunonansheie uncina /TIp/ WNA-1.YK-1 (JI11.3 JI1.6J12.1 TECT,
na-2.yK-1 KOHTPOJIbHAs
Na-3.YK-1 pabora,
nJ-1.0IIK- KOJIJIOKBUYM,
1 U1- BOTIPOCHI K
2.0IK-1 JK3aMEHY
8.32 [Mone anreOpanveckux yucen. Teopema WNA-1.YK-1 (JI11.3 JI1.6J12.1 TECT,
JInyswis. TpancuenneHtssie uncina /I1p/ NA-2.YK-1 KOHTPOJIbHAS
na-3.yK-1 paborta,
NA-1.0I1K- KOJUIOKBUYM,
1 UA- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
8.33  |YucnoBble cpaBHEHHS U UX OCHOBHBIE WNA-1.YK-1 [JI11.3 JI1.6J12.1 TeCT,
cBoiictra /TIp/ Na-2.YK-1 KOHTPOJIbHAS
Na-3.YK-1 pabora,
NA-1.0I1K- KOJUTOKBUYM,
1 UA- BOIIPOCHI K
2.0IK-1 9K3aMeHY
8.34  |Knaccel no ganHoMy Monysro /IIp/ WNA-1.YK-1 [JI11.3 JI1.6J12.1 TeCT,
Na-2.YK-1 KOHTPOJIbHAS
Na-3.YK-1 pabora,
Na-1.0I1K- KOJUTOKBUYM,
1 UA- BOIIPOCHI K
2.0IK-1 9K3aMeHY
8.35  |Cucrems! Borueros /I1p/ UA-1.YK-1 [JI1.3 JI1.6J12.1 TeCT,
na-2.yK-1 KOHTPOJIbHAs
Ua-3.YK-1 pabota,
nJ-1.0I0K- KOJIJIOKBUYM,
1 UA- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
8.36 OcHOBHBIE CBOICTBa QYHKIIMH Diinepa WNA-1.YK-1 [JI11.3 JI1.6J12.1 TECT,
Mp/ Na-2.YK-1 KOHTPOJIbHAS
Na-3.YK-1 paborta,
nJ-1.0IIK- KOJIJIOKBUYM,
1 U1- BOTIPOCHI K
2.0IIK-1 9K3aMEHY
8.37  |Teopewmsn! Ditnepa u ®epma /TIp/ WJ-1.YK-1 |J11.3 JI1.6J12.1 TeCT,
NA-2.YK-1 KOHTPOJIbHAS
NJ-3.YK-1 pabora,
NA-1.0I1K- KOJIJIOKBUYM,
1 UJ- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
8.38 Apudmernyeckre IpUIOKEHUS TEOPUN NA-1.YK-1 [JI1.3 JI1.6J12.1 TecT,
cpaBuenuii /TIp/ Na-2.YK-1 KOHTPOJIbHAS
NA-3.YK-1 pabora,
NAa-1.0IIK- KOJUIOKBUYM,
1 UA- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
8.39  |CpaBHeHHS C HEH3BECTHON BEITMYHHOIL. na-1.YK-1 [JI1.3 JI1.6J12.1 TeECT,
CpaBHeHus nepBoii crenenu /I1p/ Na-2.YK-1 KOHTPOJIbHAS
na-3.YK-1 paborta,
NA-1.0I1K- KOJUIOKBUYM,
1 UJI- BOIIPOCHI K
2.0IK-1 JK3aMeHYy
8.40 JrodaHTOBBI ypaBHEHHS, METOJIbI UX WNA-1.YK-1 [JI11.3 JI1.6J12.1 TECT,
pewenus /p/ NA-2.YK-1 KOHTPOJIbHAS
Na-3.YK-1 paborta,
nJI-1.0I1K- KOJIJIOKBHYM,
1 U1- BOTIPOCHI K
2.0IIK-1 9K3aMEHY




8.41 CucreMbl CpaBHEHHI, METOJIBI UX 2 NO-1.YK-1 |J11.3 JI1.6J12.1 TECT,
pewenus /TIp/ na-2.vK-1 KOHTPOJIbHAS
Na-3.YK-1 pabora,
na-1.0I1K- KOJUTOKBUYM,
1 UA- BOIIPOCHI K
2.0IIK-1 9K3aMEeHY
8.42  |CpaBHeHHs BBICIIMX CTETICHEH. 2 NA-1.YK-1 [JI1.3 J11.6J12.1 TECT,
KBaznparuunble BbIUeThI U HeBbIUeTHI /I1p/ nJa-2.YK-1 KOHTPOJIbHAs
na-3.YK-1 pabora,
WA-1.0I1K- KOJUIOKBUYM,
1 UA- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
8.43  [Tlokasartenu u ux coiictea /TIp/ 2 WNA-1.YK-1 [JI1.3 J11.6J12.1 TECT,
nJa-2.yK-1 KOHTPOJIbHAs
na-3.YK-1 pabora,
NA-1.0I1K- KOJUIOKBUYM,
1 UA- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
8.44  |IlepBooOpa3Hble KOPHU IO IPOCTOMY 2 WNJ-1.YK-1 |JI1.3 JI1.6J12.1 TeCT,
MOJYIIO, aITOPUTM HAXOXKICHIS na-2.vK-1 KOHTPOJbHAS
nepBO0OPa3HbIX KOpHEH. MHIEKCHI. nJ-3.YK-1 paborta,
Pemenwne cpaBHEHHI C TIOMOIIIBIO na-1.0I1K- KOJUTOKBUYM,
unnexcos /Ip/ 1 UA- BOIIPOCHI K
2.0IIK-1 9K3aMEHY
8.45  |AnreGpanueckue U TEOPETUKO-UUCIOBbIE 53,8 | UA-1.YK-1 [JI1.3 JI1.6J12.1 JoK1az/coob1e
ocHOBBI kpunitorpaduu /Cp/ na-2.vK-1 HUE
nJ-3.YK-1
na-1.0I0K-
1 NJ-
2.0IIK-1
Pazgen 9. IlIpomeskyTouHast aTTeCTANUS
(3x3aMeH)
9.1 IMoaroroBka k sx3aMeHy /OK3aMeH/ 34,75 | UJ-1.YK-1 |JI1.3 JI1.6J12.1
na-2.yK-1
NJ-3.YK-1
na-1.0I0K-
1 UJI-
2.0IIK-1
9.2 Konrpoas CP /KCPATT/ 0,25 | UA-1.YK-1 [JI1.3 JI1.6J12.1
na-2.YK-1
nJ-3.YK-1
na-1.0I0K-
1 UJI-
2.0IIK-1
9.3 Konrakrthast pabora /KoncOx/ 1 NI-1.YK-1 [JI1.3 J11.6J12.1
nJI-2.YK-1
na-3.YK-1
nJ-1.0IK-
1 UJ-
2.0IIK-1
Paznen 10. KoncyasTanun
10.1  |Koucynbranus no aucuuniuae /KoHe/ 2,2 NA-1.YK-1 [JI1.3 JI1.6J12.1
na-2.yK-1
NJ-3.YK-1
na-1.0I0K-
1 UJI-
2.0IIK-1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IlosicHuTEIbLHAN 3aHCKA

1. Ha3znauenue ¢oHna oueHo4HbIX cpeacTB. OeHOYHbIe CPEeACTBA IpeAHA3HAuEHbI ISt KOHTPOJIS U OLEHKH 00pa30oBaTeIbHbIX
JOCTI)KEHHH 00yJalomuXcsl, OCBOUBILHX MTPOTPaMMy yueOHOHM IUCIMIUTMHEL «ANre0pa U TEOpHs YHCEeID).
2. ®OH/1 OLIEHOYHBIX CPEJICTB BKIIIOYAET KOHTPOJIbHBIE MaTepPHaIbl sl IPOBEIEHHS TEKYLIETro KOHTPOJIA B OopMe KOJUIOKBUYMOB,
TECTOBBIX 3aJJaHUl, KOHTPOJIbHBIX pabOT, TEM AJISl COOOIEHUH, TOKIIAI0B U BOIIPOCOB K AK3aMEHaM.




5.2. OueHounsble cpecTBA IS TeKYIero KOHTPOJIS

OrneHOYHBIE CPEACTBA [Tl TEKYIIETr0 KOHTPOIIs puBeneHs! B [Ipmnoskennu Nel.

5.3. Tembl nucbMeHHBIX padoT (3cce, pedpepaThl, KypcoBble padoThI U Ap.)

Tembl fokIa70B U COO6IH€HI/II71

. CUMMeTpHUeCKUe MHOTOWIEHB! OT X U Y.

. CUMMeTpHUYeCKHe MHOTOUWIEHBI OT TPEX NePEeMEHHBIX.

. AHTHCUMMETPHUYECKIE MHOTOWIEHBI OT TPEX MEPEMEHHBIX.

. CuMMeTpHYeCKHe MHOTOYJICHBI OT HECKOIBKHX IIEPEMEHHBIX.

. Hopma n ¢pyHKImm nuHeHOTO omeparopa.

. Jluneitapie quddepeHInanbHbIe ypaBHCHHUS.

. BeImmykiiele MHOTOTrpaHHHMKHN | JINHEHHOE ITPOTPaMMHPOBAHHE.

. HeoTpunarensHble MaTPHIIBL.

. 'eomerpus JlobageBckoro.

. Onpenenenue kareropuu. Konkpernsle kateropun. [Ipumepsr.

. YHUBepcaJbHbIE IPUTATUBAIOIIIE U OTTAIKUBaoNe 00beKThl. [Ipon3BeieHre 1 KOIpon3BeicHHe.
. Onpenenenue GyHKTOpA M €CTECTBEHHOT0 NpeoOpa3oBaHus GyHKTOpoB. [IpumMeps.
. IIpenensl u xonpeaesl.

. Kateropus ¢yuxropos B Sets. Jlemma Momness!.

. CompspxeHHOCTB GYHKTOPOB. COIPSHKEHHOCTh TEH30PHOTO MpoM3BeAeHUs 1 Hom.
. MoHags!.

. AnnuTHBHBIC U a0€JIEeBBI KATETOPHH.

. HopmaineHble u cemapabenbHbIe pacIIMpEHUs Mojel. DTaabHbIE alreOphl.
. OcHoBHas Teopema Teopuu [anya.

. Tomonorust Ha abcomroTHOM rpymrie ["amya. KateropHast hopMyarpoBKa 0OCHOBHOH TeopeMbl Teopun ['anya.
. KopoTkue u 1uHHBIE TOUHBIE TIOCIE0BaTeIbHOCTH. JleMMa o 3Mmee.

. TounocTb (yHKTOPOB ciieBa U cripaBa. HOM 1 TeH30pHOE POU3BE/ICHHE.
. IIpoexTiBHbIEC, THBEKTUBHBIC U INIOCKHE MOTYIIH.

. IIpoexTHBHAs 1 UHBEKTUBHAS PE30JIEBEHTA.

. @ynkTops! EXt u Tor. Beraucnenue B cirydae Kojiell INIaBHBIX HEajIoB.

. Onpexnenenne KOroMoJIoTHH rpymi. bap-pe3onbBeHTa.

. Kareropust kommiekcos. 'oMoTonmiu 1 KBa3nU30MOP(PHU3MBIL.

. Jlokanuzanus Kateropui.

29. IlonsiTve TPUAHTYJIUPOBAHHON KaTEroOpuu.

30. ITpousBoaHas Kareropusi.

31. Koneunsle noJsi.

32. KBagpaTtuyHble BBIUETHI U 3aKOH B3aUMHOCTH.

33. HexoTopble MpOCThIE KPUIITOCUCTEMBI.

34. Uludpyroume MaTpuisl.

35. CyTb kpunrorpaduu ¢ OTKPBITHIM KIIFOUOM.

36. Kpunrocuctema RSA.

37. duckpeTHoe JorapudMupoBaHue.

38. 3amaua o proK3ake.

39. IIpoTOKOIIBI C HYJIEBBIM pa3rialleHHeM U CKpBITas repeiaya.

40. I1ceBnompocTeie Yuca.

35. Po-meton.

36. ®akropuzarusa @epma u pakTopHbIe 6A3bI.

37. MeToq IenHBIX APOOCH.

38. MeToa KBaipaTUIHOTO perieTa.

39. KpunrocucTeMsl Ha IUTHIITHYECKUX KPUBBIX.

40. Kputepuit pOCTOTHI, UCTIOIB3YIONIHH SJUTHIITHIECKUE KPUBBHIC.

41. Pa3noxxeHre Ha MHOKUTEIIH ITPH OMOIIH SJUTUITHIESCKUX KPHUBBIX.
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Kpurepuu oueHku:

«OTIMYHOY, TTOBBIILIEHHBIH YPOBEHb: CHCTEMHOCTh, 00CTOATEILHOCTh M IIIyOHHA W3J1araeMoro MaTepHaa; 3HaKOMCTBO C
HAYYHOH M HAYYHO-TIOMYJIAPHOHN JTUTEPaTypOid, peKOMEHIOBAaHHOW K JOKJIay MperojaBareiaeM; MicbMeHHas GopMa JTokiana
(OT pyKH); CITIOCOOHOCTH BOCIIPOM3BECTH OCHOBHBIE TE€3UCHI JIOKJIa1a 6€3 MOMOIIN KOHCIIEKTa; CIIOCOOHOCTH OBICTPO U
pa3BepHYTO OTBEYATh Ha BONPOCHI NPETOIaBaTeNsl U ayIUTOPUH; CIIOCOOHOCTD JOKJIQIYNKA IPUBIICYb BHUMAHHE ayIUTOPHH.
«X0poII0», HOPOTOBbIH YPOBEHB: pa3BEepHYTOCTh U IIIyOHHA W3J1araeMoro B JI0KJIa/Ie MaTepHaia; 3HaKOMCTBO C OCHOBHOM
HAyYHOH JTUTEpaTypoi K JOKJIaly; MICbMEHHas (popMa JOoKiIaa; MpH BEICTYIIICHUH YacToe oOpaleHne K TeKCTY TOKIJIaa;
HEKOTOPHIE 3aTPYIHEHUS IIPH OTBETE HA BOMIPOCH! (HECTIOCOOHOCTH OTBETUTH HA PSJ] BOIIPOCOB U3 ayAUTOPHH).

«Y IOBJIETBOPUTEIHHOY», TOPOTOBBIA YPOBEHB: MPABMIIFHOCTH OCHOBHBIX ITOJIOKEHHUN JOKIa/1a; HaJTMIUE HETOCTaTKa
nHPOPMALINH B JOKJIAAE O IEJIOMY PSAY MPo0JieM; HCIOIB30BaHNE IS TOATOTOBKH JOKJIaAa HCKIIOUYUTEIHHO YIeOHOH
JUTEPATyPHI; HECTIOCOOHOCTh OTBETUTH Ha HECJIO)KHBIC BOTIPOCH U3 ayAUTOPHH U IPETIOAABATEINST, HEYMEHIE BOCIIPON3BECTH
OCHOBHBIE ITOJIOKEHHS JOKIIa1a 6€3 MICbMEHHOTO KOHCIIEKTA.




«HeyznoBieTBOpUTENBEHOY», yPOBEHD HE COPMHUPOBAH: MOATOTOBKA JOKJIA/IA B IEYATHOM BHJIE C IPUBICYCHUEM HEN3BECTHOTO
nH(OPMALMOHHOTO NCTOYHHKA; TOBEPXHOCTHBIN, HEYNOPSJOYEHHbIH, OECCUCTEMHBIH XapakTep HHPOPMAIMU B JOKIAZC; IPH

4T

CHUU JOKJIaJa MOCTOAHHOC UCTIOJIb30BAHUE TCKCTA,; BLICTYIIJICHUC C61/IB‘-II/IBO€, C JOJIr'MMU Nay3aMU, MOHOTOHHOC; ITOJTHOC

OTCYTCTBHUC BHUMAHUA K JOKJIAAy ayJUTOPHH.

5.4. OueHoYHBIE CPEACTBA JUISI IPOMEKYTOYHOM aTTeCTAINN

Bompocs! k 5k3ameny (1 cemectp)

03O0 DN K W —

30.
31.
32.
33.
34.
35.
36.
37.
38.

. Jlornueckue onepaiuu, GopMyIIbl, 3aKOHBI JIOTHKH.
. IIpenukatsl 1 KBaHTOPBI.

. Bunsl TeopeM, METOIBI UX 10KA3aTEIbCTB.

. bunapHsbie COOTBETCTBUS, UX CBOMCTBA.

. buHapHbIe OTHOIIEHNS HA MHOKECTBE, UX CBOMCTBA.
. N-apHbIe oneparn Ha MHOJKECTBaX, UX CBOMCTBA.

. 'pynma, noarpymma, mpuMepsbl.

. Konb1io u none, npumepsl.

. JIuneltHOE ITPOCTPAHCTBO HAJl TTOJIEM.

. Konprio maTpun Hag mosiem R.

. OOpaTHast MaTpuIa, aJITOPUTM €€ BBIYHCIICHH. Pellienue MaTpu4YHbIX ypaBHEHHH.

. Onpenenurens KBapaTHON MAaTPHUIIBI, €TO0 CBOMCTBA, BHITEKAOIIUE U3 ONIPEICIEHUS], METO bl BBIYUCICHUS.
. Teopema 0 4ucie peneHU CUCTEMbI JIMHEHHBIX YPaBHEHUN.

. MeTtoap! penieHnit cucTeMBl JIMHEHHBIX ypaBHeHui (I'aycca, Kpamepa, MaTpu4HBIif).

. JIu"eliHOEe NPOCTPAHCTBO PEIICHUIN CUCTEMBI JIMHENHBIX OJHOPOIHBIX YpaBHEHUH. DyHIaMEHTalIbHAsL CUCTEMA PELLICHUN.
. Hoctpoenue nmoins C.

. Tpuronomerpudeckasi popmMa KOMIUIEKCHOTO YHCIIA, OTIEPALNH B 3TOH (hopme.

. Anrebpandeckast (hopMa KOMIUIEKCHOTO YHCIIA, OTIEPAINX B 3TOH hopme.

. OTHOIIEHNE IENMNMOCTH B KOJIbIIE Z, €T0 CBOMCTBA.

. Amroputm EBximma. HOJl m HOK menpIx grces, criocoOBl MX BBIYHCICHHUS.

. IIpocteie uncna. Teopema EBkinna u Teopema 00 HHTEpBajax.

. OcHOBHas Teopema apupMETHUKH.

. Kob11o MHOTOWICHOB OT OJJHOI TepeMeHHO.

. OTHoMIEeHHE IeTMMOCTH B KoJbie P[X], ero coiicTaa.

. IlpuBOIMMBIC ¥ HETIPUBOIUMBIE MHOTOWICHBI B KoJbie P[X].

. Teopema 0 pa3noXKEeHNH MHOTOUIEHA Ha HEIPHUBOAMMBIE MHOKUTEIH.

. Kopau mHorounena, reopema besy u cnencraus usz nee. Cxema I'opHepa.

. [IpuBogmMocTs MHOTOWICHOB Hax monsiMu Q, R u C.

. Teopema 0 panMoHaIBHBIX KOPHSAX MHOTOWICHA.

Merton Kapnaso.

Merton ®eppapu.

Ornpenesnenne, IpUMeEphl U CBOMCTBA JTMHEHHBIX MPOCTPAHCTB.

IToxmpocTpaHcTBO MHHEIHOTO IpocTpaHCcTBa. Kpurepuii moAnpocTpaHCTBa.

JInneitnas o6onouka. CriocoObI HOCTPOCHUS IMHEHHBIX TOANIPOCTPAHCTB.

Ilepecedenne u cymma MOAIPOCTPAHCTB, OCHOBHBIE CBOMCTRA.

IIpsimast cymMMa IOJIIPOCTPAHCTB.

[Tonsarue nuHetHOrO MHOrO0Opa3usa. CBONWCTBA TMHEHHBIX MHOTOOOpa3Hil.

Jluneiinast 3aBUCHMOCTh KOHEYHOH CHCTEMBI BEKTOPOB B apU(h)METHIECKOM N-MEPHOM BEKTOPHOM ITpocTpaHcTBe. CBOMCTBA

JIMHENHOW 3aBUCUMOCTH BEKTOPOB.

39
40
41
42
43
44
mp
45
46
47
48
49

. Teopema o JIMHEHHOI 3aBHCUMOCTH CUCTEMBI, COCTOSIIIIEH U3 OoJiee, 4eM N BEKTOPOB B N-MEPHOM BEKTOPHOM IIPOCTPAHCTBE.
. OcHOBHas TeopeMa JIMHEHHOH 3aBUCHMOCTH B apU(pMETHIECKOM N-MEPHOM BEKTOPHOM IPOCTPAHCTBE.

. basuc u paHr KOHEUHOH cHCTEMBI BEKTOPOB B apH(IMETHIECKOM N-MEPHOM BEKTOPHOM ITPOCTPAHCTBE.

. Teopema o 6azucax.

. KoneuHomepHOE n1HEHHOE BEKTOPHOE MPOCTPAHCTBO, €r0 0a3a U pa3MEepHOCTb.

. Teopema o ronoaHEHNN TUHEHHO HE3aBUCUMOI CHCTEMBI BEKTOPOB KOHEYHOMEPHOTO IIPOCTPAHCTBA A0 Oas3uca 3Toro
OCTPaHCTBA.

. PasmepHOCTB BEKTOpHOTO IIpocTpaHcTBa. CBOHCTBO Pa3MEPHOCTH.

. Teopema 0 Hax0KAEHUN Pa3MEPHOCTU BEKTOPHOTO MPOCTPAHCTBA YEPE3 PA3MEPHOCTH HOAIIPOCTPAHCTB U UX MEPECCUCHHUS.
. I3omopdu3M KOHEUHOMEPHBIX THHEWHBIX TPocTpaHCcTB. CBoiicTBa M30MOpdhr3Ma.

. 3oMopd13M Npou3BOIBHBIX N-MEPHBIX BEKTOPHBIX IIPOCTPAHCTB.

. KoopauHnate! BekTopa B pa3HbIX 6aznucax apu()MeTHIECKOro N-MEpHOT0 BEKTOPHOTO ITPOCTPAHCTBA U UX CBS3b.

Bormpock k 3x3ameny (2 cemecTp)

1.

CkansipHOE IIPOM3BEICHUE B TMHEIHOM BEKTOPHOM IIPOCTPAHCTBE. EBKIMIOBO MPOCTPAaHCTRO.




2. Hopma BekTOpa 1 ee CBOMCTBA. YTOJI MEXIY ABYMS BEKTOpaMH.

3. OpToroHajbHbIE CUCTEMBI BEKTOPOB. Teopema 006 OpTOroHaIbHOM CHCTEME HEHYJIEBBIX BEKTOPOB. OpTOroHanbHbIN Oa3uc
IIPOCTPAHCTBA.

4. OpTOHOPMUPOBaHHBIN 6a3HC €BKINI0BA IPOCTPAHCTBA. TeopeMa 0 CyIeCTBOBAaHHHM OPTOHOPMHPOBAHHOIO 6a3uca.

5. 3omMophu3m N-MEpHBIX €BKJINIOBBIX IIPOCTPAHCTB.

6. OpTOoroHaJIbHOE JOTIOJIHEHUE MTOIPOCTPAHCTBA. TeopeMa 00 OpTOroHaIbHOM JOIIOTHEHUH.

7. Teopema o npsiMoii cyMMe MOJIPOCTPAHCTBA U €70 OPTOTOHANBHOTO JONOIHEHUS

8. Ompenenenue auHEHHOTO oneparopa. [Ipumepsl. Matpuia muHEHHOTO oniepaTopa.

9. Obpa3, panr, saapo 1 AeheKT IHHEHHOTO orepaTropa. TeopeMsl o spe 1 obpase THHEHHOTO oreparopa.

10. Teopema 0 cBsI3H pa3MEPHOCTEN JIMHEHHOTO MIPOCTPAHCTBA, sIIpa U 00pa3a JIMHEHHOTO oreparopa.

11. MeiicTBus HaJ JUHEHHBIMU OllEpaTOpaMH.

12. TIpocTpaHCTBO IMHEHHBIX OMEPAaTOPOB.

13. CBs13b MEXAY KOOPIMHATHRIMH CTOJIOIAMH BEKTOpa H ero oopasa.

14. MaTpurisl cyMMBl, IPOU3BEICHUS CKaJIApa U IMHEWHOTO OllepaTopa, MPOU3BEACHUS INHEHHBIX ONepaTOPOB.

15. Teopembl 0 OMEKTHBHOCTH U 00 N30MOp(H3Me NPOCTPAHCTBA JIMHEHHBIX ONEPATOPOB IMHEHHOMY ITPOCTPAHCTBY
KBaIpaTHBIX MaTpHIL.

16. Cpsi3p MeXIly MaTpUIIaMH JTUHEHHOTO orepaTopa B pa3HbIX Oa3ucax.

17. O6paTuMble JIMHEHHBIE ONEPATOPBI.

18. uBapuaHTHBIEC MTOANIPOCTPAHCTBA.

19. CoGcTBeHHBIE 3HAYECHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO onieparopa. OTHOMEpHbIE HHBapHAHTHbIEC MOANPOCTPAHCTBA.
20. XapakTepuctniaeckuii MHOrowieH. CoOOCTBEHHBIE MTOAMPOCTPAHCTBA BEKTOPHOTO IPOCTPAHCTBA.

21. Teopema 0 COOCTBEHHBIX BEKTOpax JIMHEHHOTO ONepaTopa, OTBEYAIOIINX Pa3IndHBIM COOCTBEHHBIM 3HaUeHHAM. Bua
MaTpHIB! IMHEHHOTO orepaTopa B 0a3uce U3 COOCTBEHHBIX BEKTOPOB.

22. YcnoBue NpUBOANMOCTH MaTPHUIIBI IMHEIHOTO ollepaTopa K AUaroHaIbHOMY BHIY.

23. IonsiTre »opaaHoBoit HOpManbHOH Gopmbl. Kputepuii NpUBOANMOCTH MaTPHUIIBI K XKOPJAHOBOI HOpMaJIbHOM (opme
(PKH®) Haz npou3BOIBHBIM MTOJIEM.

24. ANTOpUTM HaXOK/ICHHS )KOPAaHOBOH HOPMaIbHON (hopMbI (COOCTBEHHBIE 3HAUSHHSI MATPHULIBI U UX KPATHOCTh; KOJIMYECTBO
U pa3Mep KOPJAHOBBIX KJIETOK; XKOPJAaHOB Oa3muc).

25. OyHKUMHU OT MaTpUL. AJITOPUTM HAXOXKICHUsSI QYHKIIUH OT MATPHIIBL.

26. Pa3nuuHble onpeieneHus MOHATUS «TPYIIay, UX SKBUBAJICHTHOCTh. [IpuMeps! rpym.

27. Iloarpynna, JOCTaTOYHBIE YCIOBUS NOArpynnbl. [Ipumepsl noarpymi.

28. I'pynma 1mocTaHOBOK Ha KOHEYHOM MHOXKECTBE, €€ MOArpyINIbL. Pa3noxkeHre NoACTaHOBOK B HE3aBUCUMBbIE IIUKIIBI 1
TPaHCTIO3UIINH.

29. Muknmyeckue rpymisl. [Ipumepsr.

30. Teopema 0 UMKIMYECKUX IpyIIax.

31. IlopsiAOK 37€MeHTa, €ro CBsI3b C NOPSAKOM LUKINYECKON rPyIIIbL.

32. Paznoxenue rpynnsl G no noarpymme H.

33. Teopema Jlarpanxa u ee CIeJCTBUE.

34. HopmauibHble noarpymnmnsl rpymisl G, X CBOWCTBA, IPUMEPHL.

35. ®@akToprpymmna, ee CBOWCTBA, TPUMEPHI (PaKTOPrpyIIIL.

36. Mop¢u3smsl rpyrm, CBOHCTBa, IPUMEPHI.

37. Slapo 1 06pa3 roMoMoppH3Ma, UX CBSI3b C HOPMAJIBHBIMHU MO PYIIIAMH.

38. Teopema o roMmoMopu3Max.

39. Teopema Kamu.

40. Ietictue rpymmbl G Ha mHokecTBe. [Ipencranenue (peanusanusi) rpymmnst G B rpymnme S(M). [Ipumepsr.

41. MuHnManbHasg NOATPyIIa, FPYNIOBOE 3aMbIKaHHE.

42. G-opOHTHI 3IEMEHTOB, CTAllMOHAPHBIE MTOTPYIIIBI, IPUMEPHI.

43. KomMyTaTop, KOMMYyTaHT rpymnnsl G, ero cBoicTBa.

44. IleHTp TPYIIIHI, €T0 CBOWCTBA.

45. IIpsimoe mpon3BeICHHUE TPYIIIL.

46. HeoOxoauMble U TOCTaTOYHbIE YCIIOBHs H30Mopdu3ma rpymnmsl G U mpsMoro npousBeieHus IByx rpynn A u B.

47. Onpenenenue Konpua u mois. [Ipumepsr.

48. Kompua rmaBHBIX HaeanoB. [IpuMepsr.

49. OTHOLIEHUE AETMMOCTH B KOJIbLaX IJIaBHBIX HJIEaJIOB.

50. T'omoMop(hU3MBI U HIEaTBI KOJIEI], TOJIS YaCTHBIX.

Bompocs! k 5k3ameny (3 cemecTp)

1. Baxxnetimue 4uciioBbie (QyHKIINN.

2. Pactipenenenue mpocThIX YUCEN B HATYpaJIbHOM psiny. HepaBercTBo UeOblmieBa.

3. Ilo3unmOHHBIE ¥ HEMO3UIIMOHHBIE CUCTEMBI cHucieHms. CHcTeMaTHIecKasl 3aluch HATYPaJIbHOTO YHCTa.
4. TTepexona OT OJHON CUCTEMBI CUHUCIICHHS K Ipyroi. J[Ba crocoba.

5. LHennsie apo6u. [Nogxonmsmue ApoOH, UX CBOUCTBA.

6. BBIBOJ peKyppPEHTHBIX (JOPMYIT pacyeTa YUCIUTEIS U 3HAMEHATEIS OIXOSAIINX IPOOCH.




7. BBIBOJ] COOTHOLICHUSI, CBS3BIBAIOLIECTO YUCIUTEIIN U 3HAMEHATEIH ABYX COCETHUX MOAXOSIIUX JPOOEH.

8. BbIBo HepaBeHCTBA, ONPEEISIONIETO CTENIEHb TOYHOCTH MPHOJIMKEHNST MPPALMOHAIBHOTO YHCIIA ITOIXOISIIUMHU APOOSIMHU.
9. HucnoBble CpaBHEHUS, UX CBOMCTBA.

10. Komb110 KJ1aCCOB BBIYETOB 110 JAHHOMY MOJYJIIO.

11. ITosHas ¥ IpUBEACHHAs CUCTEMA BBIYETOB, UX CBOMCTBA.

12. dyakuums Diinepa, e€ cBoiicTBa, GopMyia I BEIYUCICHH.

13. Teopema Diinepa u @epma, HX MPUMEHEHHE K PEIICHUIO 3a1ay.

14. CpaBHEHHSA C IEpeMEHHON BETMIUHON, TEOPEMBI O PABHOCHIBHOCTH CPAaBHEHUH.

15. CpaBHeHHS IEpBOM CTETIEHH ¢ 0HOU epeMenHon. Cirydaii, korga a ¥ M B3aUMHO TPOCTEI.

16. CpaBHEeHUS TIEpPBOIi CTETIEHU ¢ OHOM nepeMenHoit. Ciyuait, korma HOJI(a, m)=d u b memurcs Ha d.

17. CpaBHeHus IEPBOIA CTENEHH ¢ OHOM nepeMennoii. Ciyyaii, koraa HOJI(a, m)=d u b ue nemurcs ua d.

18. AnodaHTOBHI ypaBHEHHsI. METO/BI UX pEILCHUSI.

19. Cucremsl cpaBHEHMH TIEPBOH CTENIEHH C OJJHOM NEPEMEHHOM.

20. CpaBHEeHHMS BBICHINX CTENEHEN M0 IPOCTOMY MOAYIII0. MeTobl UX PElIeHus.

21. CpaBHeHHE BTOPOH CTENEHU 0 IpocTOMY Moayito. Teopema o 4nciie KBaApaTHBIX BBIYETOB U HEBBIYETOB.
22. Kpurepwuii Ditnepa 0 KBaApaTHBIX BEIYCTAX.

23. Crenennble BbrueThl. [Topsinok knacca BerueToB. CBOMCTBA MMOKa3aTee.

24. Teopema 0 4nCIe KJIACCOB BBIYETOB, IPUHAUISKAINX JaHHOMY ITOKa3aTeIIIo.

25. IlepBooOpasnsle KopHHU. Teopema o uucie nepBooOpa3HBIX KOPHEH 10 IPOCTOMY MOAYIIIO. ANTOPUTM UX BBIYUCIICHHS.
26. UHaekchl, iX CBOMCTBA.

27. IlpuMeHeHne UHIEKCOB K PELICHUIO CPABHEHUI.

Kputepuu HTOroBoii olieHKH 10 AUCIUIUIMHE (3K3aMEH)

«OTIMYHOY, MOBBIIIEHHBIH YPOBEHB: TEOPETHYECKOE COACPIKAHNE TUCIUIUIMHBI OCBOCHO TIOJIHOCTHIO, O3 Mpo0eItoB,
HEOOXOAMMBIE MTPAKTHYECKHUE HAaBBIKU pabOThI C 0CBOCHHBIM MaTepHalioM chopMHUPOBaHbI, BCE MPETyCMOTPEHHBIE pabouei
MPOrpaMMoil AMCIMIUIMHBI yueOHbIe 3aaHusl BBIITOJHEHBI, KAYECTBO MX BBIITOJHEHHS OLIEHEHO YUCIIOM 0ajuIoB, OJIM3KHM K
MaKCHMaJIbHOMY,

«XO0poIIo», HOPOTrOBEIH YPOBEHB: TEOPETHUECKOE COJICPIKaHHIE NUCIUILUTIHBI OCBOCHO IIOJIHOCTHIO, O0€3 Mpo0OeIoB, HEKOTOPEIE
MIPaKTHYECKHE HAaBBIKK pabOTHI C OCBOCHHBIM MaTepHalioM c(hopMHPOBaHbBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHbIE pabouei
MIPOTPaMMOi IUCIMIUINHEI yU4eOHBIC 3aJaHUs BBIITOJIHEHBI, KAUYECTBO BBITIOIHEHHSI HH OZHOTO U3 HUX HE OIICHEHO
MHUHHMAJIbHBIM YHCIIOM 0aJTOB, HEKOTOPHIC BU/BI 3a/JaHNH BHIITOJIHEHBI C OLIMOKaMU;

«Y 1OBJIETBOPHUTEIILHOY, TIOPOTOBBIN YPOBEHB: TEOPETHUECKOE COJEP)KaHNE TUCIUILIMHBI OCBOEHO YaCTHYHO, HO TIPOOEIIBI HE
HOCAT CYIIECTBEHHOTO XapakTepa, He0OX0AUMBbIEe IPAKTHYECKNE HABBIKM pabOTHI ¢ OCBOCHHBIM MaTepHaIOM B OCHOBHOM
c(hOopMHUPOBAHBI, OONBITMHCTBO MPEAYCMOTPEHHBIX pabouel mporpaMMoil TUCIUIUINHE! yIeOHBIX 3aJaHUH BBIITOJHEHO,
HEKOTOPHIE U3 BHIITOJHEHHBIX 33/1aHUH, BO3MOXKHO, COJIEpkKAT OIIHOKH;

«HeynoBneTBopUTENbEHOY, YPOBEHD HE CHOPMUPOBAH: TEOPETHIECKOE COIepKaHNe AUCIUILINHBI He 0cBoeHO. HeoOxoanmeble
MIPaKTUYECKHUE HaBBIKK pabOTH HE COPMHUPOBAHEIL, BCE MIPEIYCMOTPEHHBIE pabodel mporpaMMoi AUCIUILINHEI yaeOHbIe
3a[jaH}s BBITIOJIHEHBI ¢ TPyOBIMHU OIIMOKamMu. JIONOTHUTENBHAS caMOCTOsTeNIbHAsA paboTa Hajl MaTepHaIOM JUCHIUIUINHEI He
TIPUBEJIET K KaKOMY-JIN00 3HAYNMOMY TTOBBIIICHHIO Ka4eCTBA BHIMOIHEHHS y4eOHbBIX 3a/laHnH.

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOLY JIS)

6.1. PexoMennyemas qutepatypa

6.1.1. OcHoBHas auUTEpaTypa

ABTOpBI, COCTABUTENH 3arnasue W3 naTenseTBo, roj 1. aapec
JI1.1 |Kaiiroponos E.B. O6as anredpa: yuebHoe mocobue mist By30B |[opHo-Aurraiick: BULL [http://elib.gasu.ru/index.ph
TATY, 2018 p?

option=com_abook&view
=book&id=2237:0bs0alge
bri8&catid=5:mathematics

&ltemid=163
JI1.2 |Kaiiropoznos E.B. OcHOBBI anreOps: yuebHOE mocodue s T'opro-Auraiick: BULL | http://elib.gasu.ru/index.ph
BY30B T'AI'Y, 2018 p?

option=com_abook&view
=book&id=2234:0snovalg
ebrl8&catid=5:mathemati
cs&Itemid=163

JI1.3 |Kaiiropomos E.B. Teopwust uncer: yaebHoe mocodue s By30oB  |[opro-Asraiick: BULL |http://elib.gasu.ru/index.ph
TATY, 2018 p?
option=com_abook&view
=book&id=2232:teoriachis
el2018&catid=5:mathemat
ics&Itemid=163




ABTOpBI, COCTaBUTCIIN

3arnaBsue

W3narenscTBo, TOI

. agpec

JI1.4 |Kaiiroponos E.B.

JluneiiHas anreOpa u reoMeTpHs: yueOHoe
rocobue i By30B

I'opao-Anraiick: BULL
rAry, 2018

http://elib.gasu.ru/index.ph
p?
option=com_abook&view
=book&id=2233:lineinalge
bri8&catid=5:mathematics
&ltemid=163

JI1.5 |Lpi6yms JI. M., AureOpa: OCHOBHBIE CTPYKTYPBI aJITeOpbI, Mocksa: MIII'Y, 2022 |https://e.lanbook.com/book
IIupmosa E. E. JMHeHas anredpa: Kype JIEKIHH : yaeOHoe 1252896
nocobue
JI1.6 |[zepxunckuii P. ., | Teopus rpyImm u TeOpHst ducem: yueOHOe Mocksa: PTY https://e.lanbook.com/book
IOpuenkos U. A. rnocooue MUHPDA, 2022 /311018

6.1.2. JlononHuTeIbHAS JUTEPATYpa

ABTOpI)I, COCTaBUTCIIN

3arnaBue

W3narenscTBO, TOI

1. agpec

JI2.1 |Cuxopckas I'.A. AureOpa 1 Teopus grcel: yuebHoe mocobue |(OpenoOypr: http://www.iprbookshop.ru
Openbyprekuit /78763.html
rOCyIapCTBEHHBII
yHuBepcuret, ObC
ACB, 2017

J12.2 |Versu ALE,, AureOpa: yue6GHOe TIocobOue Tyna: TynbCKuii https://e.lanbook.com/book

Bessepxnwuii B.H., roCyJapCTBEHHBII /157008
Job6peinuna [u ap.] MeAaroTnIeCKUit

n.B.

YHUBEPCUTET UMCHU

JI.LH. Toncroro, 2020

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

6.3.1.1|Kaspersky Endpoint Security ams 6usneca CTAHJTAPTHBIN

6.3.1.2|MS Office

6.3.1.3|SAunexc.bpaysep

6.3.1.4|Moodle

6.3.1.5|NVDA

6.3.1.6|MS WINDOWS

6.3.1.7| Adobe Reader

6.3.2 Tlepeyenb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|ba3a naHHBIX «DnekTpoHHas OnbIMoTeKa ' OpHO-ANTaHCKOTr0 rOCYIapCTBEHHOTO YHHBEPCHTET A

6.3.2.2|9nexTponHo-6udnuoteynas cucrema IPRbooks

6.3.2.3|OnexrponHo-6nbnnoTeynas cucrema «M3narenabcto JlaHby

6.3.2.4|MexBy30BCKast 3JIEKTPOHHAsE OMOIHOTEKA

7. OBPA3OBATEJIBHBIE TEXHOJIOT U

poOJaeMHas JIEKIHs

KpYIJIBIH CTOJ

JIEKIUS C 3aTUIaHNPOBAHHBIMH
ombkamMu

METOJ IPOCKTOB

8. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHME JUCIUIIVINHBI (MOAY JIA)

Homep aynauropun |(Ha3nadeHue OcHOBHOe OCHallleHHne

207 b1 JlexnonHas ayquropus. Y4ueOHas
ayJIUTOPUS ISl IPOBEACHUS 3aHITUN
JICKIIMOHHOTO THIIA, 3aHSATHH
CEMHHAPCKOI0 THIIA, KYPCOBOTO
MIPOSKTUPOBAHKUS (BBIMTOJHEHHS KYPCOBBIX
paboT), TPYNIOBBIX U WHAWNBUIYATbHBIX
KOHCYJBTAINH, TEKYIIEro KOHTPOJIS U

MIPOMEKYTOYHOM aTTECTAIIMHI

YdeHuueckas 10cKa, IPOEKTOP, IKpaH, CACTEMHBIH OJIOK,
MOCaJ0YHBIC MECTa 00YJIAFOIIUXCS (IT0 KOJIHIECTBY
oOygaromuxcs), padodee MECTO IPENOAaBaTEIIs




211 Bl KommerotepHsiii knace. YaeOHas ayautopusi|Pabodee mecto mpemoaasarens. [locagounsie mecta
JUTSL TIPOBENIEHUS 3aHATHH JICKIIMOHHOTO obOydaromuxcst (1o KOJTUIECTBY 00yJaronmxcs),
THUIIA, 3aHATHIA CEMHUHAPCKOTO THIIA, KOMITBIOTEPHI € I0CTYOM K HTepHeT

KYPCOBOTO IPOCKTUPOBAHUS (BBITOIHCHUS
KYpPCOBBIX paboT), IPYMIOBBIX U
WHIUBUYATBHBIX KOHCYJIBTAIUH, TEKYIIIETO
KOHTPOJIS ¥ IPOMEKYTOYHON aTTCCTAILIUH.
IomernieHue st CAMOCTOSTEIIEHOM PaOOTHI

206 b1 KabuHeT MeToquKH TpernoiaBaHus YueHnveckas JOCKa, MHTEPaKTHBHAs JOCKa, SKpPaH,
MaTeMaTuKy. Y4yeOHas ayAuTopus Juis MIPOEKTOP, KOMITBIOTEP, II0CaT0YHBIE MECTa O0YYaIOIIUXCS
MIPOBEJICHUS 3aHATHUH JICKIIMOHHOTO TUMA,  |(110 KOJMYecTBY oOydaromuxcs), pabodyee MecTo

3aHATHI CEMMHApPCKOTO TUIIA, KYpCOBOTO  |HperoiaBaTtess

NPOSKTUPOBAHHUS (BBIIOJIHEHHS KYPCOBBIX
paboT), TPYIIIOBBIX W MHANBUAYAIBHBIX
KOHCYJIBTAIIHH, TEKYIIEro KOHTPOJIS U
POMEXYTOYHO! aTTeCTaluu

222 Bl VYueOHast ay JUTOpHSL JJIsl IPOBECHUS Pabouee mecto npenonasarens. [locagounbie Mmecta
3aHSITHUN JEKIIMOHHOTO THIIA, 3aHATUH o0yyaromuxcs (Mo KOJHMYSCTBY 00YUAIOIIUXCS).
CEMHHApCKOro THIIa, KypCOBOIO [IepeHocHOM IPOEKTOP, HOYTOYK, 3KpaH

IIPOEKTUPOBAHUS (BBIIOIHEHHUS KYPCOBBIX
paboT), TPYMIIOBEIX ¥ MHAWBUAYAIBHBIX
KOHCYJIBTAINH, TEKYIIEr0 KOHTPOJIS 1
MIPOMEXXYTOYHOH aTTeCTaIN

9. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCA ITO OCBOEHUIO JUCHUTIIMHBI (MOY JI5I)

1. KAJIEHJIAPHbIM ITJIAH

KanennapHblii T1aH BHIBEIIMBACTCS B JIEKIIMOHHOHN ayJUTOPHU H COIEPKUT HH(OPMALINIO O pacTipeeleHI! 3aHATHH 110 HeIeIsIM,
yuciie yueOHbIX 4acoB, GopMax U BpeMEHH KOHTPOJIA U Ip.

B cBsi3u ¢ mpa3gHUKaMU U 110 APYTUM [IPUYMHAM 4acTh MPAKTUYECKUX (JJa00paTOPHBIX) 3aHATUH MOXKET HCKIIIOUaThCs WU
00BeIMHATECA. Bce BO3ZMOKHEIE H3MEHEHHs YKaXeT MPeTroaBaTellb B X0 3aHATHI.

2. BBIITOJTHEHUME ITPAKTUYECKUX (IABOPATOPHbBIX) 3AHATUI

OcMBICIIEHHOE PelIeHUE 3a7a4 HEBO3MOXKHO 0€3 3HaHMs BAKHEHIINX MOHATHH, POpMYJI, 3aKOHOB U 1Ip. JaHHOU TeMbl. [ToaToMy niepen
KaX/IbIM IPAaKTHUECKUM (J1aOOpaTOPHBIM) 3aHATHEM CTYICHTHI JOJDKHBI IEPENUCcaTh B KIIACCHYIO T€TPajb WIN Ha OTAEIbHbIE JTUCTHI
CIMCOK TaKUX HOHATUH U GopMyII ¢ pacindpoBKOi KaXKI0T0 MOHATHS, GOPMYIUPOBKAMU BCEX TEOPEM, CMBICTIOM KaXI0T0 3HAUKa: HE
IIPOCTO Mepenucars ciiosa "norapudmuueckoe auddepenppoanue”, a 1aTh onpeaeieHue JorapuPpMuIeckoro

i epeHIIPOBaHuUs; He POCTO HAIIMCATh "3aKOH paclpenesieHus] TUCKPETHOH CIyJaifHOW BeMMYHHBL", a 1aTh €0 GOpMYIMPOBKY U
[IPUBECTH IPUMEPBI; HY>KHBI HE CJI0Ba "IUIOTHOCTD pacnpeseneHus”, a rpaduk 3ToH MIOTHOCTH paclpeAeIeHHUs.

BonbmmHCTBO (OPMYIT M TOHATHH KaXKI0T0 CIIHCKa OyIyT BAYKHEHIIMMH U B MacIITadax BCEro Kypca, T.. JOJDKHBI OBITh 3ay4eHBL; TPU
MOJITOTOBKE K MPAaKTUYECKOMY (J1a00paTOpHOMY) 3aHATHIO, OAHAKO, TAKOH LEIN-MAaKCUMYM MOKHO HE CTaBUTh, OTPAHUYHUBIINCH
cBOOOJTHOM OPUEHTHPOBKOM B COOCTBEHHBIX 3anucsX. [IpenogaBarens B Havaje 3aHATHA NPOBEPSET HATMUUE U KAYeCTBO PACKPBITHS
coJiepKaHus CIHCKa y Kaxaoro cryaenra, npuuéMm HA BCEX 3AHSTHAX 6e3 uckiitoueHus, HaUUHas ¢ TIepBOro. DTO U HOHATHO:
OTCYTCTBHE CIIUCKA WM (hOpMaNbHas ero Iepenrucka — rapaHTus Hed(pHEeKTUBHOM pabOTHI CTyIeHTa Ha 3aHATHH. OJJHOBPEMEHHO
IIpoBepseTCs pelIeHHE JOMAIIHUX 3a7a4, KOTOPbIE JOJDKHBI OBITh PacpeeIeHbl 0 3aHATHsAM U aKKypaTHO IPOHYMEPOBAHBI ¢
[TOJIHOM 3ATIUCBIO VCIIOBUH kaxnoii 3a1auu B OTIIENBHYIO TETPah s JoMamHUX padoT. XKaneTs Bpemst Ha TIepenucKy
YCIIOBHH HE CJIeTyeT: 3TO HE TOJIBKO JIENaeT CTYACHTa HE3aBUCUMBIM OT 33JJa4YHUKOB, KOTOPBIX B HY>KHBIIf MOMEHT — Ha KOHTPOJIbHOIA,
3a4€Te — HE OKaXETCsI O PYKOH, HO U IIOMOTAeT B PEIICHUH 3a[ay, 3aCTaBIIsA 3aMETUTh KaKyl0-HUOYIb BXHYIO “MeJIOYb” THIIA
OTCYTCTBHSI Ha4aJIbHBIX MJIM KPAaeBbIX YCIOBHHA. Eciy npu BceM cTapaHuy pemuTs JoMalHue 3a1a4u He ynanocs, JJOJDKEH BbITh
[IPEJIBbSBJIEH YEPHOBUK PEILEHUI. He umeromue 6e3 YBaXXHUTEIbHON MPUYMHBI CIIMCKA MOHATHH 1 HE IPUCTYMAaBIINE K
PELICHHUIO IOMALTHUX 33]]a4 TOJIy4atoT HEYJOBIETBOPUTEIbHYIO OLICHKY U JOJDKHBI OyIyT SBUTHCS Ha BBHI3BIBHYIO KOHCYJIBTAIHIO B
yacel IPC. Pa3symeercs, oHa OTKpbITa U U1l BCEX JKETAIOLIHX.

Takue KOHCYNBTAIUU MPOBOISTCS PETYISIPHO C YKa3aHWEM BPEMEHH B KaJleHAapHoM 1iane. O BECKOW MpUIMHE MPEICTOSIIEH HeIBKI
CTYJICHT-3aJI0JDKHUK 00s13aH 3apaHee MpeaynpeuTh MPEroiaBaTelis; He OTOBOPEHHAS 3apaHee HesIBKa 33]J0JDKHUKA Ha BHI3BIBHYIO
koHcynpTanuio BiedétT OBA3ATEJIBHOE JOBABOYHOE UHAVUBUAY AJIBHOE 3AJIAHUE — 3agauu, nmpopaboTKy KOHCTIEKTa U
1p. SICHO, YTO TP MOBTOPSIOIINXCS HESIBKAX HA BBI3BIBHBIC KOHCYJIBTAIIMH CTY/ICHT CTABHUT Ce0sl B OUCHbB CII0KHOE TIOJI0KEHHE.

Ecnu 3ansatue 6bu10 o JIFOBbIM npuunHaM npomnyieHo, cieayeT, nepenucas y Toapuinei kiaccusie 3a1aun 1 PASOBPABIINCH
B HUX, noAroToBUTh CIIMCOK MOHATHH, PELIUTH IOMAIIHUE 33J]a41 U IBUTHCS Ha OJIM)KAHIYI0O KOHCYJIBTAIMIO, TJIe IPEeno/iaBaTeb
IIPOBEPUT Ka4ecTBO padoThl. Eciy mprnunHa npomycka yBakuTeabHa, CIIMCOK HA/I0 JIMIIb I0Ka3aTh, a BOT €CIM HET — CAATbh,
IIpeBApUTEIHHO 3ayUHUB.




BHUMAHUMUE! Tpomnyck (110 t060# npruuHe!) G0NBIIOro Yyucia 3aHATHIA, @ TeM 0oJiee HesIBKa Ha BBI3bIBHBIC KOHCYIbTALIUI
03HAYaeT, YTO MPEMOAaBATEII0 MPUIAETCS 3aTPATUTh Ha paboTy ¢ Bamu 3HaYHTETbHOE BpEMsl: IPOCMOTPETH MO KAXKI0H TeMe
NepenrcaHHble KIACCHBIE 3aJa4H, IIPOBEPUTH WM MPHHATH CIIMCKH HOHITHHA, TPOBEPHUTH PELICHHE JOMAIIHUX U JOIOIHUTEIBHBIX
3aiad. ECII 9TO MPOUCXOUT B CEPEIUHE CEMECTPa, TO BCE MOXKET OKOHUUTHCS OJIAromoIydyHO — TYT YK Jielio 3a Baieit
T0OPOCOBECTHOCTRIO U cIOCOOHOCTSIMU. HO K KOHITY cemecTpa He IOMOXKET H J0OPOCOBECTHOCTB IPOCTO OTOMY, 4TO Bam He xBaTuT
BPEMEHH: B IEPBYIO OYEPE/Ib HA KOHCYIBTAHAX, 3a4ETE U . MPENoIaBaTelb OyaeT paboTaTh CO CTYICHTaMH 03 33/I0JDKEHHOCTH WITH
C MEHbIIIEH 3a/10JDKeHHOCThI0. Kak ToNbKO 3aKoHYMIIHCh 3aHsTHs, npenoaaBateas HE OBS3AH ¢ Bamu pabotats; ¢ HUM HaJlo
JIOTOBAPUBATHCS O KAXION BCTPEUE, YTO 3aBUCHUT HE TOJIBKO OT Ballieil rOTOBHOCTH, HO M €T0 XKeJaHus, MHEeHHs 0 Bac, 3aHATOCTH U TIp.
U3-3A TIPOITYCKA BOJIBILIIOIO YUCJIA TIPAKTUYECKUX (JABOPATOPHBIX) 3AHATUI TAKXKE HECKOJIBKO
CTYAEHTOB EXETOAHO OTUUCIIAIOTCSA U3 YHUBEPCUTETA.

3aMeqy, 9TO IIpH NPOBEACHUN KOHTPOJIbHBIX pa60T 3(1)(1)€KTI/IBHO MOKHO HMCIIOJI530BaTh TOJIbK0 CBOU crincku HOHﬂTHﬁ, KJIaCCHBIC
AOMAIIHUEC TETPpAAX C 3aJa4aMu. 3agaun KOHTPOJIBHBIX HOI[6I/Ipa}OTCH OJHOTHUITHBIMU C PEHIaBIIMMUCA JOMA U B AyAUTOPHUH, TaK UTO
HEKauYeCTBEHHOM npopa60TK0171 CBOMX 3aIMCEH WUJIN UX HETIOJHOTOU HepaZ[PIBLIﬁ HaKaXXeT caM ceOs.

BHUMAHMUE! 13 MHOTOJIETHETO OTIBITA YCIICIIHOTO PEIICHHS Y4eOHBIX 3a/1a4 MHOKO U3BJICUCHBI JIUIIb 3 YHUBEPCAIBHBIX UCTUHBI JUIS
TeX, KTO TaKKe XOTeJ Obl HAYYHTHCS pelaTh yuyeOHbIe 3a1a4H.

a) 3HAI TEOPUIO U, ITTABHOE, ®OPMVJIbI (unu x0oTs Obl 3Haid, rae 3tu ¢hopMynsl Haiiti). Eciu B 3agade unér peds o
KacaTeNnbHOW M HOPMAITH K KPHBOH, a THI HE 3HACIIb, YTO 3TO TAKOE M HE TIOMHUIIb TeOMETPHYECKHIT CMBICI IIPOU3BOIHON — JIeTI0
0e3HaeKHO, T.K. ThI JJaXKe He 3Haelllb, IJie U YTO ucKaTh. Ho eciu U 3Haellb, Hy)KHa ONTUMalbHas cTparerus pemenus. [loaromy

6) PELLIAM C KOHI[A. 9T0 3Ha4YHuT: BHUMATEIHHO IPOYMTAB YCIOBHUS, CAENAB UX MOIHYIO0 MaTEMaTUUECKYIO 3aIUCh (HE yIIycKas HU
OJTHOM «MENOYM» THIIA MPEIEIOB HHTErpUpoBaHys, T HepeHINaIoB, NPaBUIBHEIX 0003HAUSHHH IS BCeX BEJIMUHH, 3aIIHCH
YHCJIOBBIX 3HAYCHUH B OJTHOW CHCTEME U IIp.), OTPEIENH, YTO HaJJ0 HAWTH — U ¢ yueToM ycnoBuii 3anauu [IOJIBEPY1 ®OPMVITY,
KYIA BXOAUT UCKOMAS BEJIMYNHA. IlpaBunbsHO IOCTaBICHHEIH BOIIPOC — MOJIOBHHA pemreHus. B mpocreimmx 3amagax
HY’KHa Bcero ojHa (Gopmyiia, B 0ojee CI0KHBIX — sl B3aUMOCBA3aHHBIX. BeIOOp 3THX (hopMyT — J1e510 TBOpUecKoe, TpeOyrolee He
TOJIBKO 3HAaHUH, HO U ombITa. [ToaTomy

B) PEIII1 MHOI'O 3AZIAY. Ecnit TBI B CBOEH )KH3HH PEIIIUT BCETO 2 MaTEMAaTHYECKUE 3a/Ia4H, TO 3-10 CKOpPEE BCETO HE PEIIHIIb; €CITN
2002, To 2003-10 ckopee Bcero pemuis. Jlydiie pemars caMoMy — XOPOILO 3alIOMUHAETCS, CIOCOOCTBYET CaMOYBaKEHUIO U
YCBOCHUIO TEOPETHIECKOTO MaTepuraia; HO TOANTCS PellieHne MPEeroAaBaTelis, TOBapHIa, U3 KHIDKKH — JIMIIb ObI pelIeHne
3alIOMHUJIOCH. HpI/I PCIICHUH OJIUMIIMAAHBIX 3a/]a4 OUYCHb 4aCTO HY)KHO 3HAaTh KaKoh-TO CHCL[PIaJ]beIﬁ IpueMm, cpasy BUICTh, Ha KaKyrO
TeopeMy HJIM 3aKOH JaHHas 3a/a4a.

K coxaneHunto, 3Tu HCTUHBI HEIIPUTOIHBI P PEIICHUH 33734 HayYHbIX (HE TOBOPS yXKe O KUTEHCKUX): 371eCh Yallle BCero HeN3BECTHO
HE TOIIBKO KaK peIaTh, HO U YTO MCKaTh, KAKOBBI ICXOJHBIC JJAHHBIE, TIOJHBI JI OHH, HEJOCTATOYHBI HITH N30BITOUHEL.. .

ITo nToram 3aHsATHI Ha 3a4eT (IK3aMEH) BBIHOCATCA 2 OLIEHKH: 32 YMEHHUE pemarhb 3a7a4u (110 ©”TOraM KOHTPOJIbHBIX M PELICHUIO
JOMAIIIHUX 3a/1a4) ¥ 332 JOOPOCOBECTHOCTD (CBOEBPEMEHHOCTh M KA4€CTBO PabOTHI CO CIIMCKAMHU, POITYCKH 3aHSATHU U T.J1.).

BHUMAHMUE! INpaktudeckue (J1a00paTOpHBIC) 3aHATHS 3aUTEHbI, €CIIU: a) €CTh IIOJIHBIE CIIMCKU MOHATHI [0 BceM TeMaM, 0) peleHsl
BCE JJOMAIITHAE 33]1a4H, B) BOCCTAHOBIICHBI BCE MIPOIYIICHHbIC 3aHATHS 1 CIAHEI 3310JDKCHHOCTH, T') 3a4TEHBI BCe KOHTPOIBHBIE PA0OTHI
U MHUBHyaJIbHbIC 3alaHHUs.

3. UI3YYEHUE TEOPETUYECKOI'O MATEPUAIJIA

[IpakTHyeckue yMEeHHUS U HaBBIKA MOT'YT OBITH ITOJy4EHBI TOJIBKO Ha MPOYHON 6a3e 3HaHMH, MPUOOPETEHHBIX IIPH U3Y4YEHUH
TeopeTHdeckoro Matepuana. Ho B ocHoBe 3HaHmit 00s13arenbHo nexut npouecc SATIOMUHAHU S, 3SAYUNBAHU .
JleficTBUTENBHO, Tr00ast 00J1acTh YeTOBEUECKUX 3HAHUI — MaTeMaTHka, pru3nka, eJjarornka, MeJuiuHa — OMUpaeTcs Ha
onpenenéHHplii Habop nmouHsTHit ("Mpon3BogHAT — 3T0...", "Megarornka — 370...", "ANEKTPUIECKUI TOK — 3T0..." ), PaKTOB U SABICHUN
("Bonra Bnanaer B Kacniniickoe Mope", "ogHOMMEHHBIE 3apsi/ibl OTTAIKUBAIOTCA", "TIEPBBIM NPU3HAKOM 3a00JIeBaHUS TU3EHTEepHEn

non

sBysieTcs..."), 3aKOHOB, TEOPEM M 3aKOHOMEpHOCTeH ("'3aps/1 B 3aMKHYTOMH cHcTeMe coxpaHsercs', "KBaipaT TMIOTEHY3bl pABEH CyMME
KBaJIpaToB KaTeToB", "MpUEM acIUpHHA CIOCOOCTBYET CHIDKEHHUIO TEMITepaTyphl O0IBFHOTO0"), HCIIONB3yeT COOCTBEHHBIE TpaduuecKre
1 CUMBOJIbHBIE CPEJICTBA (UEPTEIKH, KapThl, (POPMYIIBI, CXEMBI); U BCE 9TO HA0 3ay4UNTh, 3alIOMHHUTH, Y3HATh JKENAIOIIEMY H3yUUTh
JaHHYo HaykKy. He Hano myrats 3yOp&XKy U 3aydyuBaHKE: B IEPBOM CIIy4ae CMbICI 3alIOMMHAEMOI'0 HEU3BECTEH, KaK B JETCKON
cunTaike "JHebeHepaba...", Tak 4To 3aydrBaHHe TeopeMbl [Iudaropa He OyaeT 3yOpEXKKOiA, i OCMBICIICHBI U 3ay4eHbI TOHSTHUS
"mpsAMOYToJIbHBIN TpeyroapHuK", "kaTer", "runoTenysa”, "kBaapar”, "cymma". Borpoc o moHMMaHUU, OCMBICIMBAHUU MaTepuaa
JIOCTaTOYHO CIJIOXKEH, YTOOBI Ha HEM 3]1eCh OCTAaHABIMBATHLCS; BaXKHO, YTO MPOpPab0TKa, OCMBICIIMBaHKE, TOHUMAaHKE HOBOTO OIIMPAETCS
Ha yXe 3ay4eHHOe, YCBOCHHOe 3HaHHe. He n3ydaBiieMy aHrTIMHACKHHN s3bIK (Gpa3a "All CIMK pallH" Tak jke HETOHATHA, KaK He
M3y4yaBIIEeMy MaTeMaTuKy — ""MOJYJIb CMEIIAaHHOTO NPOU3BEACHHUS TPEX BEKTOPOB YHCICHHO PABEH 3HAYCHUIO 00beMa
TapauIeNIenue 12, IOCTPOSHHOTO Ha 3TUX BekTopax'. OueHp 4acTo CTyIeHT 3asBisieT, uTo oH co mkoiasl HE IOHUMAET
MaTeMaTHKy, a Ha Jielie okasbiBaeTcs, 4To oH €€ HE 3HAET; He mOMHUT (MIM HOMHUT IPUMEPHO), YTO TAKOE apryMeHT, QyHKIMs,
IIpe/iesT; He 3ay9rIl, KAKUMH OyKBaMH 0003HAYaI0TCS STH BEIMIMHBI U KaK 9TH OyKBBI IIUIIYTCS U YUTAIOTCS. M €Clii B JaHHBIH MOMEHT
crynent HE [IOMHUT, uro Takoe nepsoobpasnas unu quddepenuuan, To npuuém 3aeck nonumanue? MATEMATUKY HAZIO
YUUTH HAU3YCTD, kak HHOCTpaHHBIi A3BIK: TIO IECATh MOHATHH, (POpMYI1, 0003HAUCHHI KaXK bl JCHB, [0 HECKOJILKO pa3, TIoKa He
3amoMHHIIE — 1 yepe3 ro-msa PETYJISIPHBIX 3AHSATHIA 3aroopums. YUEBA 110




HACTOSIIEMY — DTO TSDKEJIBIA TPY/I, 1 Huuero He T06BIOTCS Te, KTO MeuTaeT "HOHIMATB" MaTeMaTHKy 0e3 eXeHEBHOIO
tpyaa no eé¢ U3YUEHUIO. Kopens yueHus ropek, HO TIo/bl ero (TIoKa XOTs Obl B BUJIE 3aCTyKCHHOU ISITEPKH HA K3aMEHE) CIIaJIKH.

"Ho 3T0 cKOIBKO K€ Halo 3ay4nBaTh, y HAC He oJHa Bamma muciumuHa!" — CKaXyT HHBIE CTYACHTHL. Jl0JIsl HCTUHBI 3[1eCh €CTh,
II03TOMY B YHUBEPCHUTETE U CYIIECTBYIOT IIPETIOIaBaTeIM: OHU B COOTBETCTBUH C IPOrpaMMaMHU OTOUPAIOT MaTEepUal M OPTaHU3YIOT
H3yHUeHHe, BBLICISS BaKHEHIIIee, IOMOrasi 1 KOHTpOIHpyst. OMbITHBIH Ipernoaasarels 3uaet, uro BAXKHEUIINX monstaii, hopmy,
SIBIICHUH, 3aKOHOB, OIBITOB, CXEM, I'Pa)UKOB, KOHCTAHT 33 CEMECTP COOOIIAeTCs CTY/IGHTaM COTHH JBE-TPH, ¥ 3ayYUTh UX IO CHJIAM
JlaKe TOMY, KTO HUYEro He TOMHUT (HEBEPOSTHBIH ClTydaii!) co MIKOJIbI — ObLIO ObI JkelaHue. PelenT mpocT: 3aluili 3TO BayKHEHIIIee
HECKOJIBKO pa3 (MOTOpHas MaMsATh caMast IPOYHasi — KTO HaY4MJICA €31JUTh Ha BEJIOCUIIE/IE, €3]IUT BCIO JKU3HB); IPOTOBOPH BCIYX H
MociyIai ToBapuiia (UCIOJIb3Yi CIIYXOBYIO ITAMSTh), IIOAYSPKHU KPACHOW MAacTON, 00BEAN PAMOYKOW U BHUMATEIBHO PACCMOTPH
(3puTenbHas naMATh camasi EMKas — rOBOPSAT K€, YTO JIyYIlle O/IMH pa3 YBUETh, YEM CTO pa3 yciblmarh). s obnerdyeHus
CTYIEHYECKOTO TPpy/a Bcé BaxkHeiIee, 4To TpeOyeT 3aydrBaHNs HAaU3YCTh, BEIAEIISIETCS IPETIoAaBaTeNieM B X0ie YTCHUS JIEKLIUH B
pamKy.

Opnako OyayIieMy CHelUalIuCcTy Majo 3HaTh IIPEAMET, Hallo ellé YMEThb ero u3jararb, OObsSCHITH APYTHM, HOO CPEaH JIIOJIeH KHUBEM,
3a4acTy0 — MEHEEe ONBITHBIX. B 00IIeM-TO 3TO HCKYCCTBO, KOTOPBIM OBJIA/ICBAIOT BCIO *KH3HB, ciijiaB 3HaHui U OIIbITA 4enoseka
(HemapoM co BpeMeHEM CIEHaINCTy HAaYMHAIOT IIAaTUTh OoJibiie). Ho B OCHOBE JIEKUT, Ha MO B3IJISA, IpHOOpeTaeMoe npu
M3YyUYCHHH U B X0J1€ pabOThl YMEHHE BHIIETh U u3yarath cBoit nmpeamer kak CUCTEMY 3nanuii, a He HaOOp OTAETBHBIX 3ay4eHHBIX
¢axroB. [yis sToro Hago [IOMHUTD He TonbpKko caMmu (hakThl, HO ¥ CBSI3U MEX/y HUMH, HX ITOCJIEIOBATEILHOCTh BO BPEMEHH, CTEIICHb
Ba)XHOCTH H CIIOXKHOCTH JJISI BOCHPHSTHS, HCIIONB30BaHIE B JalIbHEHIIIEM Kypce, HE0OX0IMMOCTh CBOOOIHOTO BIaJCHUS, CHITY
SMOLMOHAILHOTO BO3JCHCTBUS U T.JI. U T.Il. BpeMs Ha U3N0KeHHne MaTepualla, Kak i BpeMs OTBETa IIKOJIbHUKA WK CTYJIEHTa, BCera
OTpaHWYEHO; 3HAUYUT, HaJ0 IOMHHUTH U paclpeeeHre BpeMEHH ¢ Y4ETOM BO3MOXKHBIX BOIIPOCOB, JIa €IIE U YMETh Ha XOAY
[IEPECTPaNBATHLCS B CIIydae KaKMX-TO HENPEABUICHHBIX O0CTOATENILCTB (II0rac CBET; HE MOJIY4YHIach JEMOHCTPAIHs, Ha KOTOPYIO
OTIUPAIIOCH U3IIOKEHUE HOBOTO MaTepHaia, i 1p.). Kakaplit 3 Hac IIOMHUT cO BpEeMEH IIKOJIBI MOJIOBIX YUUTe el WIIM IPaKTUKAHTOB,
KOTOpBIE HEMOHATHO OOBSCHSIOT, IOCTOSIHHO 3arjIsi/ibIBast B TETPAJKY, a TO U YUTAs 10 HEW; KOTOPBIE TUXO U HEBHATHO FOBOPSAT U
MEJIKO MHUIIYT Ha TOCKE; Y KOTOPBIX MOCTOSIHHO HE XBAaTaeT BPEMEHHU M YPOK 3aKaHuMBaeTcs Gppazoit "OcralibHOE ITOCMOTPUTE A0Ma
camu 1o y4eOHHKY". Bc€ 310 ete npunéres ucnbiTaTh Ha ce0e MOYTH KXKIOMY CTYACHTY B XOJI€ TPAKTUKY; a MTOKA HH CJIOBa HE
TOBOPIIIOCH 00 yMEHHUH BIIaAeTh OO0 B MPUCYTCTBUH Ha YPOKE MPOBEPSIOIIETO, BUAETH 110 PEAKIINHU ayJUTOPHHU CTENICHb
3aWHTEPECOBAHHOCTH M IOHUMAaHUS, HE TOBOPUIIOCH 00 MCKYCCTBE HHTEPECHO MPETOJIHECTH CaMblid "cyxoi" MaTtepuai u o npobieme
IpoGIIEM — YMEHHH [OIepKaTh UCHHIIHHY Ha ypoke. YMEHUE — 9TO 3HAHUE B JIEMCTBHM. 3Ha4uT, €CIIM XOUEIIb yMETh
M3JIaraTh MaTepHai, Hy>KHO ITOCTOSIHHO POo0OOBAaTh 3TO JeaTh, HCIOIb30BaTh JTHO0OYI0 BOZMOXKHOCTB: ISl caMOro ce0si, BCIyX WM Ha
OyMare; JuIs TOBapHIleil Ha Beuepe, COOpaHuH, B KOMHATE OOMICKUTHS, TIEpe/T 3aHATHEM; IS IPENoAaBaTeNs Ha IIPaKTHISCKUX
(;1TabopaTOpHBIX) 3aHATHSX, B XOJIE TEOPETUYECKOT0 coOeceJ0BaHMs, Ha KOJUIOKBUYME MIIH dK3aMeHe. MOKHO POJIOJKUTH aHAJIOTHIO
C M3YYeHHEM HHOCTPAHHOTO SI3bIKA: MaJIo 3alIOMHHTB, KaK MUIIYTCS, YUTAIOTCS M IPOU3HOCATCS CIOBA; HY)KHO elIé 3HAaTh MpaBUiia
9TOTO SI3bIKA U 0043aTEIBHO B HEM MPAKTUKOBATHCS, HCIIOJB3Ys JII0OYI0 BO3MOXKHOCTb. JIUIIb Toraa Oy1yT NOHATHBI BOIPOCHI
MIpEeToIaBaTelis U B OTBET HE BBITOBOPSTCS MCKOBEpKaHHbIEe (pa3sl "Metox ['aycca — 310 koraa...", "Marpuia — 3T0 COBOKYITHOCTb
nanHbix" win "Tlpumensem noacraHoBKy YeOblmena'.

Kcrary, aHanorus ¢ ”HOCTPaHHBIM SI3BIKOM UMEET U NPSIMOH CMBICII: B MAaTeMAaTHKE MHOKECTBO IOHATHH 0003HaYaeTCsl CII0BaMU
HMHOCTPAHHBIX A3bIKOB, B OCHOBHOM JIATUHCKOT'O ¥ Ipeyeckoro. JleTepMUHAHT, CUCTEMA, AUBEPIEHINs, POTOP, BEKTOP, MaTpHLA,
HHTETrpaJl, CyMMa U JIp. — HaM MX MPUXOAUTCS 3ay4lBaTh, @ UTANIbSHILY WM AHITIMYaHUHY OHU 3HaKOMBI C JIETCTBA KaK CJIOBA POJIHOTO
s3p1ka. To ske ¢ 0003HaTeHNAMN: BCe 0€3 HCKIFOYEHNST MaTeMaTHIeCKUe BETMINHBI IMEIOT MEpY, 3TaJOH JUIA CPAaBHEHNUS, CIUHHILY
n3MepeHus (B 3TOM 3aciIyra MHOTUX ITOKOJICHUH MaTeMaTHKoB; a MoxkeT i MegunuHa UISMEPUTD tsxecTs Oose3Hu, neqarornka —
CTEIeHb MACTEPCTBA YUUTEIS, a ICUXOJIOTHS — CHILY SMOLHIA?), TpeOys KaKoif-To OYKBBI A OMHCAHHS KOJMYECTBA KaKITOH TaKoi
BEJIMUUHBL. DTU OyKBBI 3aMMCTBOBAHbI B OCHOBHOM M3 JIATBIHU — S3bIKA MEXIYHAPOAHOTO OOIIEHUS YUEHBIX B IIOPY CTAHOBJICHUS
MaTeMaTHKH KaK HayKu. MaTeMaTHKaM eIl HUUEro, a KAKOBO MeJMKaM MK OHO0JIoraM — 3ay4lBaTh Ha3BaHUs BCeX OONE3HEH,
KOCTEH, MBIIIIII, JIEKAPCTB, pACTEHHH, HACEKOMBIX Ha JIaThIHU? BOT rae 3yOpéxkal

WTak, BaXXHBIM KOMIIOHEHTOM NPO(eCcCHOHANN3MA CIIEIHANINCTa (2 TeM OoJiee, pOJUTENS WIN YUUTENs) SBISETCS, KpOME OTINYHOTO
BIafeHNs (PaKTUIECCKHM MaTepHaIOM, YMEHHE 0TOOpaTh JaHHbBIE sl KOHKPETHOTO Pa3roBopa, Oeceibl, pacooKUTh BCE B HY)KHON
II0CJIEI0BATEIbHOCTH, BBLICIUTDH BayKHEHIIee, pacpeieuTh Bpems 1 np. Beé 910 HeoOXoaumo caenath o pasroBopa u, B Hieane,
3aIlOMHUTb, YTO HA4YHETCA OHA ¢ onpoca Banu u Caru, 3atem Bans pemraer qoMalnHior 3a1auy, 1 Ha NSTHAALATOW MUHYTE
o0bscHeHHe TeMbl "I eoMeTpruuecKre MPUIIOKEHUS ONPEeIeHHOTO HHTerpana” Hao HauaTh He C HOBTOPEHMS ONPENeICHHUsI TAKOTO
HHTErpaa, a ¢ MpochObl MpeACTaBUTh cele KU3Hb 0€3 pacueToB IUIoLIaaeH, paboThl, CHIl, TEXHUYECKUX norpedHocreil. Ha npaxkruke
TaK He MOTy4aeTcs — CJIMIIKOM MHOTOE HaJI0 3aTlOMHHATh, MO3TOMY Bee nenaroru mumyT INTAHBI 3AHATUM, rae oto6pannbiii
MaTepHall pacIiojiokKeH B IOJDKHOM IOCIIeI0BAaTEIbHOCTH ¥ IPUMEPHO PAaCIpeeiEH 110 BpEMEHH, I'1ie BbLAEIECHbI ()OPMYIIbI U TTIOHATHS
IUIS 3anMCcH 00y9aeMbIMu, Te ClIeNIaHbl KaKHe-TO BaKHBIE AJISL yauTess oMeTku. CTyAeHTaM Ha IPaKTHKE ¥ HAUMHAIOIIUM YUUTEISIM
3ATIPEHIEHO Bectu ypoku, He UMesl TPeIBApPUTEIIHLHO COCTABICHHBIX [UIAHOB, T.K. X HaJMYHe — BCE JKe rapaHTus, XOTs U
HETOoJIHAas, MOJrOTOBKY K 3aHATHUIO. [11aH He TOJIbKO OpraHu3yeT caMOro Y4uTels, pasrpyKaeT ero naMsTh, I03BOJIET HAaKaIIuBaTh
MaTepHal U 4epe3 roJ] He HAUWHATh OATOTOBKY K 3aHATHUIO C HYJISI, HO M CIYXKUT MOIIHOM IICUXOJIOTHYECKOM MOAIEPIKKON B XO/1€
U3JI0’KEHUS] HOBOM TE€MBI; €CIIH YTO-TO 3a0bLI, HAITyTall, HE CXOMUTCS OTBET B 3a/laue — MOJKHO 3arJIIHYTh B IUTaH. [IpaBaa, s
HAYMHAIOIIUX 37IECh KPOETCSl OMACHOCTh YPEe3MEPHOM NMPHUBA3aHHOCTH K IUIaHy, O0sI3Hb OTOPBATHCS OT HETO; @ CaMble HEyMeJIble WIN
nenuBbie npocto-Hanpocto YUTAIOT 3anucu Beiyx (peds HE UAET, KOHEUHO, O KaKOW- TO HY>KHOM IIUTATe UIIH OTPBIBKE
npousBeeHus). Kpome Toro, moAroToBka KaueCTBEHHOTO IIaHA — OTOOP U 3allUCh MaTepuana, 3allOMUHAHUE BCETO BasKHOTO,
IpOpeLIMBaHUE 3a/1ay, IIOAOTOBKA SKCIIEpUMEHTa — TpeOyeT MoHayany 00IbLIIOro BpeMEHH, TaK 4TO IepBble ABa-TPU roJa paboThl
OYeHb TPYAHBI, JaXKe €CIU 3a0BITh MPOOJIEMBI HEYMEHHS ITOAAEPKAThH TUCHHUIUINHY, BECTH KIIACCHOE PYKOBOJICTBO, TOBOPHUTE C
poAUTENSIMU, ObITh TOUHBIM M 0013aTENIbHBIM, IPOOIEMBI BXOXKIEHUS B KOJIIEKTUB, ObITOBbIE, CEMEHHbIE U




p. ¥ rp. Beap miaHbI-TO HYXHBI K K&KAOMY YpoKy! SICHO, YTO YMEHHUIO COCTABIATh TaKHE IUIAHBI TAKXKE HAJO TIIATENIBHO YYUTh B
YHUBEPCHUTETE.

[105TOMy B IPEUIOKEHHOM KYPCE H3ydeHHE TeOPETHIECKOro MaTepuana crpontest Ha 6aze [INTAHOB OTBETOB (JIAMXKECTOB),
Ky/ia B C)KaTOM BHJIE BXOJIUT MaTepHal JIEKIUI B HY)KHOH MOCJI€0BATEIbHOCTH, IPUYEM BaKHEHIINE NOHATHSA, POPMYJIBI, TEOPEMBI U
TIp., KOTOPBIE CIeyeT 3ay9UTh Hau3yCTh, JINIIb YIIOMHUHAIOTCS, & BOT BECh BCIIOMOTaTeIbHBIN MaTepHall (MaTeMaTHIeCKUE BBIKIAIKH,
CXEMBI, PUCYHKH) IPUBOIUTCA Oosiee moapoOHO. JlalmKecThl COOMPAIOTCS CTYASHTOM CaMOCTOATENILHO TIOCIIE pa3bsCHEHUH
npernoaBarens B Havyane kypca. Ot crynenra Tpedyercs [IOATOTOBUTHCSA K X UCITIOJIb30OBAHUIO IMTPU OTBETE;
repenycaTh IJIaH OTBETA Ha OTIENIbHBIN JIMCTOK JKeJIaTeNIbHO (BKIIIOYaeTcs naMsTh!), Ho He o0s3arenbHo. [loaroroBka o3HavaeT He
TOJIBKO 3ay4HBaHHE BCETO, YTO HAIO 3ay4HTh, HO M TOTOBHOCTH Pa3BEPHYTH JalKECT B BUJIE TOJPOOHOTO M MOJHOTO OTBETA,
PAaCKpBITh MaTeMaTUYeCKUE CBA3H B TIPOMEKYTOUHBIX BBIKIIAJIKaX, YKa3aTh CMBICI KaXJIOTO 3Ha4Ka, OyKBBI, pUCYHKA, BEpHO Ha3BaTh
Bce OykBHI U T.1. [I1aH 0oTBeTa — HE 10TMa, a pyKOBOJICTBO K JeHCTBUIO. [la, clieoBaHue IIaHy HaBsA3bIBACT CTYICHTY OIIPEACIEHHYIO
JIOTHKY OTBETa, 32 KOTOPOH CTOAT MCKYCCTBO U OIIBIT CIIEIHMAIMCTa (YUTail — yuuTess win poauTens). Ho MOXXHO MOJrOTOBUTH CBOU
IUIaH, CJIeJOBaTh CBOEH JIOTHKE WM JIOTHKE Y4eOHHKa — JIMIIb OBl TUIaH BKJIIOYAJT BECh MaTepHai daimkecta. Jaimkect —
y3aKOHEHHas M0CKa3Ka, IJIe MaTepuall LeJI0i JIEKIIMY 3aHUMAET MOJICTPAHHUIbI, TAK YTO CBOOOHOE BIIaJICHHE TalIKECTOM — yiKe
Xopoumii mpusHak. JlaipkecT orpaHMYuBaeT 1 TpeOOBaHMS MPenoJaBaTessl: 32 paMKH ITaHa OTBETA €r0 BOIIPOCH! BEIXOAUTH HE
JIOJDKHBI.

YacTp MaTepHaia Hy>KHO H3Y4HUTh CAMOCTOSITENILHO, YTO MPeIoiaraeT MoAroToBKy csoero miana orsera. BHUMAHUE! Orto nomken
obiTh [TJIAH, A HE TEKCT oTBeTa, KOTOPBIi MIPOCTO 3auUTHIBACTCS. UTCHHE 3arOTOBICHHOTO JOMa TEKCTa COBEPILICHHO
Heponyctumo! Takast popma paboThl ¢ yueOHUKOM BO3MOJKHA MPH MEPBOM MPOpaboTKe MaTepuaa i ce0sl, HO U3JI0KEHUE ero
OIICHUBAIOIIIEMY OTBET MPEIO/IABATEN0 TPeOyeT ropasio Ooiee MIOTHOM CBEPTKU HHPOPMAIIUU B TAMSITH.

CocraBnenne 1 IpopaboTKa IIAHOB OTBETA HE TOIBKO TOTOBST CTYAEHTA K Oyaymel mpodecCHOHANBHO AeSTEeIbHOCTH, HO U
PasrpyxaroT ero namsATh 3a CUET BCIIOMOTaTeNIbHOTO MaTepHaa, IPOMEXKYTOUHbIX MaTeMaTHUECKUX BBIKIAN0K U IIp., KOHIEHTPUPYSI
BHMMAaHHE Ha OCHOBHOM. J[alixKECTHI OTPEAENIOT TOT 00EM 0TBETa, KOTOPOTO OXKHAACT IPEIoaBaTellb, IPUIEM OH BIIPaBE
TpeboBaTh NIyOOKOr0 YCBOSHUS BCETO MaTepuaia Jailpkecta (B TOM 4uCie U BbIBOJA (hOPMYII, T.K. 3alIOMUHATh BBIBOJI HE HAZIO).
PazymeeTcs, cTyieHT MOXKET UCIONB30BaTh I0OO0H JOMOIHUTENBHBIN K TAaiKECTy MaTepral.

SIcHO, 4TO HEMOJIHBIN WK HEKaYeCTBEHHO IPOPAa00TaHHBIH IJIaH OTBETA FAPAHTUPYET CHUKEHUE OLIEHKH. DTO CIIeAYeT U3 TeX IPOCTHIX
co00paXeHHH, 9TO KaXkABIH JaiPKEeCT BKIIFOYAaeT MaTepral IPIMEPHO OIHOH JIeKIUH, T.¢. Ha HOATOTOBKY H IIPOPabOTKy €To HaJ0
3aTpaTUTh 2-3 yaca — TPy HeMaJblii 1 HEIPOCTOH, TPpeOYIOIUH UCIIONb30BaHNUs BCEX BUIOB IIaMSTH, U3yUEHHUs KOHCIIEKTa JEKIUH 1
Y4eOHUKOB, IOMONHUTEIEHOH TUTepaTypsl. Y eci 3THX 4acoB MHTEHCHBHOM PabOTHI He OBII0, HaHIKECT IPHHECET MaJIo MONb3HI.
KauecTBO MOAroTOBKHY, T.€. YMEHHE CBOOOAHO U npaBuiibHO roBoputh Ha MATEMATHUYECKOM S3bIKE, Oyner npoBepsThes B X0
TEOPeTHIECKOT0 codece0BaHUs B KaOMHETe, Ha KOJUIOKBUYMax H Ha 3a4eTe (3K3aMeHe).

dakTH4ecKuii MaTepua I 4acTH AaiiKECTOB HE y1acTcsa HAWTH B ydeOHHKAX 110 TOW IPOCTON MPUYUHE, YTO OH Ty/a eI He ycuen
IonacTh. DTO TaKKe OJ{HA U3 IPoOJIEM NPENoaBaHusl, 0COOEHHO OCTpast U3-3a OBICTPOrO Pa3BUTHS COBPEMEHHON HAYKH: YacTh 3HAHUM
MIOCTOSTHHO TIPUXOIUTCS] OOHOBIISATP U TIOTIONHATE. [IpecTaBuTeNsIM MaTEMAaTHKU U €CTECTBEHHBIX AUCIUTUINH — (DU3HKaM, XUMHKaM,
Onos0raM — B CpaBHEHMU C IIPEIOAABATEIIIMU OOIIECTBEHHBIX U TYMAaHUTAPHBIX AUCIUIUINH IPUXOAUTCS paboTaTh ropasio MEHbIIIE,
T.K. OCHOBHAsI 9aCTh HX TEOPETUIECKOTO Oaraxka He ycTapeeT HUKOT/IA: ITOKa CYIeCTBYeT Hamra BeeneHHas:, B Helt OyayT BepHBI
Teopema Jlarpamka, 3akoHsl HeloToHa, nepuoanyeckas cucteMa Menzeneesa, ypaBHeHH MakcBellla U 3aKOHbI HACTIEACTBEHHOCTH.
IToMo4b B 0OHOBJIEHHHM 3HAaHWI MPH3BaHBI HAYIHO-TIOMYIIsIpHBIE XKypHaibl «KBanT», «Hayka n xu3Hby», « TeXHUKa — MOJIOIEKI,
«3HaHue — cunay, «B Mupe HayKu» U Apyrue, OIepaTHBHO MyOIMKYOLIHe HHGOPMALUIO O HOBEHIINX JOCTH)KEHUAX HAYKH U
TexHuku. K cokaneHuto, NpakTHKa MOKa3bIBAET, YTO MHOTHE HAIIM CTYAEHTHI U HE IT0JI03PEBAIOT O CYIIECTBOBAHUH TAKUX JKYPHAJIOB,
HE FOBOPA YK€ O peryIIpHOM UX uTeHuu. OHHU emé He 3HAIOT, YTO AJOCTAaTOYHO MIPEIOoAaBaTelI0 HECKOIBKO Pa3 He OTBETUTh Ha
BOIIPOCHI JTI0003HATEIBHBIX YUCHUKOB O KPUBH3HE IPOCTPAHCTBA, BO3MOKHOCTH JEJICHHS Ha HOJMb, JOTUUECKUX MapaJoKcax U
codu3Max WM BO3MOXKHOCTH ITyTEIIECTBHS BO BPEMEHH € TIOMOIIbIO TYHHEJIEH B IPOCTPAHCTBE — U C MEUTOH 00 aBTOpHUTETE
IpuAETCS HAOJTO, €CIU HE HAaBCET 1A, IPOCTUTHCS.

Wrak, npy U3y4eHUN TEOPETUYECKOro MaTepraia JelCTBYH Tak.

a) Cepnés3no Hactpoiics Ha 3AYUMBAHUE Baxwueliero marepuaia, BbIICIEHHOTO NperoiaBaTeneM Ha jJekuusax. Mcmons3yii Bce
BUJIBI TAMSITH, HE 3a0bIBasi ITTABHOTO: IOBTOPEHNE — MaTh YUCHHUS, a perysapHyIo pabdoty (o 10 monsaruii u popmyn KAXKBIV nens)
HE 3aMEHUT HUKAKOU IITYPM Mepes IK3aMEHOM.

6) Yuuce ropoputs Ha [IPABUJIBHOM maTemaTuueckoM si3blke. 3ayuu, KaKuMH OyKBaM#i 0003HAa4at0TCs BEJIMYHHBI B Kypce, Kak 3TH
OYKBBI UIITYTCS U YUTAOTCA. [IpaBUIIbHO MPOU3HOCH aMmiInu yueHbIX. He 3a0bIBail €JMHHUIBI BCEX BEJIMYUH, 3HAUCHUS psia
KOHCTaHT.

B) Yuncs [PAMOTHO n3narats Matepran. OCHOBHOE OpY)KHE UeJIOBEKa — CJIOBO. A MHOTO JIM TPUXOIUTCS IIKOJIBHUKY TOBOPUTH Ha
ypokax? Ilo nogcyeram B. ©. IllaTanoBa — B Jy4lleM cllydae 2 MUHYTHI B IeHb. M BOT 3TOT «MOIYaIKUBBID) IIKOJIBHUK OCTYIAET B
YHHBEPCHTET. 31eCh BO3ZMOKHOCTEH MOXKET OBITH ellle MEHbIIe — JIEKINH, TPAKTUUeCKUe 1 Tab0paTopHbIe 3aHATHS MOTYT OBITH
OpraHH30BaHbI TaK (XOTs 3TO, HA MOH B3IISI, HEBEPHO), UTO 32 CEMECTp CTYJEHT BOOOIIEe HHU pa3y He ITobeceryeT ¢ mpenoaaBaTeneM. A
KaK Takoi uenoBek OyJer paboTaTh B LIKOJIE WK BY3€, 1a U BOOOILE cpeau ojeil, cede nonooHex? 1103ToOMy IOCTOSHHO YMTai
JUTEPATyPy ¥ KOHCIIEKTHI JIEKINH (MHOTO YHTAIOIINE JIFOIH HE TIOMHAT MPABUII POIXHOTO S3bIKA, HO MIPAaBHIIEHO TOBOPST H THUIIYT);
BHUMATEJbHO CIyIlai peub IpenogapaTencii, CTapasch He NPOIYCTUTh HU €AUHOTO 3aHSTU; CIIylIail OTBETHI TOBAPUILEH U
3aIlOMHHAH UX OMHUOKK — HO CaMoe IIIaBHOE, HCTIOb3YH JF00YI0 BOZMOKHOCTh HOTPEHUPOBATHCS B U3II0KEHUH




Mmarepuana Ha PC, koHCyNIbTalUHy, IPaKTUYECKOM (11a00paTOpHOM) 3aHATHUY, B 1a00paTOpUHU, Ha KOJUIOKBUYME, JJIsL COCEa IO
0OIIEKUTHIO, TIepe]] 3epPKaJIOM U T.J U T.IL

r) Paboraii PET'YJISIPHO. Ilepen HOBO# JieKIMel IPOCMOTPH MaTepHa MpeabAYILei; cpa3y BBISCHH BCE HEMOHATHOE Ha
KOHCYJIbTAllMH, B yueOHUKE WK Y ToBapuliel. He octaBiisiii oAroToBKY IJIAHOB OTBETA U MPOPAOOTKY CaMOCTOSATENILHOTO MaTepHala,
0COOCHHO 110 HaYYHO-TIOYJISIPHOM JINTEpaType, Ha IIOTOM: OZHOTO THS IEPEe 3a4eToM (9K3aMEeHOM) BCeria He XBaTaeT, a IpopaboTka
TaKuX TeM TpeOyeT JJIUTEIIbHBIX MOMCKOB B OMOIMOTEKaX MHOTHX HaYYHO-TIOMYJISIPHBIX KYPHAJIOB.

4. CAMOCTOATEJIBHASL PABOTA

BeIciast mkosia OTJIMYaeTCs OT CPEAHEH HEe TOJBKO CIICIHAIN3alnei TOATOTOBKH, HO TIIaBHBIM 00pa30M METOAMUKOH y4eOHOH paboThl,
CTEIEHbIO CaMOCTOATENILHOCTH CTYAEHTOB. [IpernosaBaTens UL ONpeAeIeHHBIM 00pa3oM OpraHu3yeT [03HaBaTEeIbHYIO
JeSTeNbHOCTD CTYJEHTOB, camo e no3nanue ocymectsisier CAM CTYJIEHT.

CamocrosiTenbHas paboTa Mpeske BCero 3aBepiiaeT 3a/1aun BCeX Ipyrux BuaoB yueOHoit paborsi. BHUMAHUWE! HUKAKUE
3HAHMS, HE CTABIIME OB bEKTOM COBCTBEHHOM JEATEJILHOCTH, HE MOI'YT CUUTATHCS IO JJIMHHBIM
JOCTOSTHUEM YEJIOBEKA. TToMrMO MpaKkTH4ECKOH BaXKHOCTH CAMOCTOSATENIbHASI paboTa MMEET OOJIBIIOE BOCIIUTATEIBHOEC
3HaYeHHE: OHA POPMHPYET CAMOCTOSITEILHOCT HE TOJIBKO KaK COBOKYITHOCTh OMPEISICHHBIX YMEHHUH U HABBIKOB, HO M KaK YepTy
XapakTepa, UTPArOIIyI0 CYIIECTBEHHYIO POJIb B CTPYKTYpPE JINYHOCTH COBPEMEHHOTO CIIEIAAICTa BEICIISH KBATN(HKAIIH.

OnHaKo e, CaMOCTOSITeNIbHAsE pPab0Ta YaCTO HTHOPHPYETCS CTYACHTAMHE B TCUCHHE CEMECTPA, YTO COBEPILICHHO HEIOMYCTHMO.
[MosiBnsiercst cobna3H cHavana "morynsrTe', a moToM "MmoHaXaTh".

BHUMAHME! Dta cutyanus siBnsieTcsl cCTaHAApTHON JIOBYIIKOH, M3-32 KOTOPOH €KEr0JHO HECKOIBKO YEIOBEK OTUHCIISIOTCS U3
yHuBepcutera! Jleno B Tom, 4To 00BEM paboThl IO MaTEMAaTHYECKUM JTUCHUIUIMHAM BEJIUK, a YUCJIO 3aHATHI OTpaHudeHO (CM.
KaneHAapHbId 1wiaH), npudeM no okorndannn kypca [IPEIIOJJABATEJIb HE OBA3AH C BAMU PABOTATD (cwm. Beime). A He
CIIaHBI JOMAITHHE, KOHTPOJIbHBIE U MHIMBHIyaJbHbIE Pa0OTHl — Y4EOHBIH IUIaH HE BBIIIOJIHEH, H O c1ade 3a4eTa (9K3aMeHa) U peyd
obITh He MOkeT! [ToaToMy neiicTBYyi Tak:

1. 3a HECKOJIBKO nHei#t 10 JIEKI|H WK PAKTHYECKOTo (J1abopaTopHOro) 3aHATH (HE B TIOCJICAHUN [ICHb, T.K. 3TO rapaHTHPYET
HETOTOBHOCTB!) B 4achl CAMOIIOATOTOBKY, HEOOXOJUMO IPOUYUTATh NpeAbIayIyto gekiuo, PASOBPABIINCD ¢ ocHOBHBIMU
HOHATHAMH, TEOPEMAMH U JIOTHIECKOH CTPYKTYPOIl IeKInH (2 He MEeXaHIIECKH, 3yOops hopmymupoBkn!).

2. 3AT'O/JISI Hayuuch pemiath npocreiiniie 6a3oBbie 3a1aun, TpuBeacHHbIC B Jiekiud. Cucrematnueckun OBBACHSIU cebe
(ToBapwuiy, coceny, 3epKaiy) KaXablii CBOH IIar MpH PelIeHUH, 00JIbIle TOBOPH, MEHbIIE 3aUChiBaid. To ke MpaBUiIo MPUMEHSI pu
peIIeHUH TOMALTHUX, KOHTPOJIBHBIX U MHIUBUYaJIbHbIX 3a1aHUMH.

3. IIpu noATOTOBKE K TEOPETHIECKOMY coOeceI0BaHNIO (KOJUIOKBIYMY) JOMa TOTOBSATCS OTBETHI HA BCE BOIPOCHI, HO OTBEYATh
Ka)X[JbIA CTyJIeHT OyAeT JHMIIb 4acTh UX, yKa3aHHYIO0 IpenogaBateneM. [loaroroska k codece1oBaHUIO TPeOYeT HECKOIbKUX AHEH!
CobecenoBaHne UAET 3a CTOJIOM IIPEIIOaBaTelNs, ¥ CTyAEHTy HyXKHa JIHIIb 9rucTas Oymara. [Tons3oBaTecs yueOHUKOM HITH
KOHCTIEKTOM 3JIECh 3aNPEILEHO.

MosxHo, ogaako, moarotoButs cxkateiii [INIAH OTBETA (maitmkect), Kya BKIIOYAIOTCS IPOMEXYTOUYHBIE MATEMATHUECKIE
BBIKJIQJIKH, PUCYHKH, TPAQUKH H T.I1.. BAKHEHUIIHE ()OPMYJIBbL, IOHATHS U T.J., KOTOPBIE CIEAYET 3HaTh HAU3YCTh (OHU BBLACISIFOTCS
TperoaBaTeNeM Ha JIEKIIH), JOJDKHBI ObITh yKa3aHsl B uiaHax oTBeToB BE3 PACKPBITUA COAEPXKAHUA.

OtBeT cTpouTcs B popMe CBSAZHOTO U3NOKEHUS TEOPETHIESCKOTO MaTepHalia C HOMOIIBIO INIAHOB OTBETOB. B Xo/e 0TBeTa CTYIeHTHI
00s13aHBI BHUMATEJBHO CITYIIATh JPYT APYyra ¥ NPerojaBaTelisi — yUUThCs Jydllle Ha 9y>KHX OMHOKax! — HO He IMOJCKa3bIBaTh, T.K.
OLIEHKa 3a co0eceI0BaHNE CTABUTCS U B KOHIIE €10 OOBABILAETCS KaXIOMY, CYIIECTBEHHO BIIMAA HA SK3aMEHAIOHHYIO OLICHKY (a B
clly4ae MOJICKa3KH HaJ0 3Ty OLICHKY AeNUTh Ha ABoux!). Eciu onuH U3 cTyAeHTOB He mpomén codece10BaHKe, TO CAAIOMINE C HUM
KOJIJIOKBHYM, OTBETHB Ha cBou Borpockl, Bce ke HE BY IV T, xak npaBuiio, 1omymieHs! 10 3a4era (3K3aMeHa), IoKa He IOMOTYT
TOBApHUIILy TOArOTOBUTHCS U IPOUTH cobeceioBaHKe. DTO OOBICHIETCS TEM, UTO Ha 3a4eT (3k3ameH) OyayT BeiHOCUThess BCE Bompock!
K cobeceJoBaHUAM, U JII000MY CTYAEHTY MOI'YT IIOIIACTh KakK pa3 T€ BOIIPOCHI, KOTOPbIE HE ObLIU pa300paHsl ¢ npenogasareneM. Ha
00CTOSITENILHOE TEOPETUIECKOE COOeceIOBaHNE, TTaBHAsI IIeJb KOTOPOro — AaTh Bo3MoxHOCTh KAJKJIOMY crynenty
HOTPEHUPOBATHCA B U3TI0XKEHUU MaTepuana — Tpedyercs 15-20 MuHyT Ha cryneHTa. [loBTOpHBIE, Ha JaHHOM 3aHITUH, COOECe10BaHUs
BO3MOXHBI [10CJI€ CAAYM TEOPUU BCEMHU OCTAJIbHBIMU CTYIEHTaMHU; 3TO PEAlIbHO, €CJIM HAJ0 JIMILb JA0CIaTh KaKyl0-TO MaJlylo 4acTb
Teopernyeckoro Bonpoca. Ctynentst, no JIIOBbIM npuunHaM OpoIryCTUBIINE KOJUIOKBUYM, HE CAABIIUE TEOPUIO, HE BBINOJIHUBIINE
UHIMBUAYaIbHBIE 3aJaHUS U HE OTBETHBIINE HA JOIOIHUTENIbHbBIE BOIPOCHl — CUUTAIOTCS 3a10JDKHUKAMH U JOJDKHBI BOCIIOJIHUTh
OTCTaBaHME BO BPeMs BHI3BIBHBIX KOHCYIbTanuii: BCE mponymienHbie yachl, Kak MPaBUIIO, IOIKHBI OBITH BOCCTAHOBJICHBI.

Kaxk npasuino, 3a oHy 6ecely CTYIEHT JOKEH CAAaTh KOJUIOKBUYM U/WJIM 3alMTUTh MHAUBUIYaIbHYIO (KOHTPOJIBHYIO) paboTy. OTo
BIIOJIHE PEasbHO, €CIIM HOATOTOBKA ObliIa JOOPOCOBECTHOMN: 10 15 MUH — Ha TeopeTHUecKoe cobeceoBaHNe, HECKOIBKO MUHYT — Ha
000CHOBaHUE BBIKJIAJIOK B IPEIbSIBICHHbBIX PEIIEHHBbIX 3a1auax. Ho ecnu npeapapuTenbHO He ObLIM IOTPAueHbl 4achl HA HOATOTOBKY
000CHOBaHUS pellieH s, a rIaBHoe, Teoperndeckoro codecenoBanus — 3AJJOJDKEHHOCTD TAPAHTUPOBAHA! CnaB naHHbIi
KOJUIOKBUYM, CJI€AyeT FOTOBUThCS K cienytomeil 6ecene (c Ne 1 — na Ne 2, u 1.4.). ITo uToram paGoTsl B ceMECTpe Ha 9K3aMEH MOLYT
BBIHOCUTBCS TPH OIIEHKHU: 32 TEOPETUUECKIE 3HAHNU, TIOKa3aHHBIE B X0/I¢ COOeceI0BaHMI; 32 TPAKTHIECKHE YMEHUS I HABBIKH —
ouenka 3a 13, I3 u K3; 3a 1o06pocoBECTHOCTD (OLEHKA YUUTHIBAET IPOITYCKHU 3aHATUH 6€3 yBaXKUTEIbHBIX




IIpHUYMH, Ka4€CTBO IMOATOTOBKHU K CO6€C€)IOBaHI/IIO u O(l)OpMJ'IeHI/ISI OTBCTA, CBOCBPEMCHHOCTL C1a4u U T.Z[.)

Urak, k kaxxaoMy KojutokBuymy HyxHO: a) SAPAHEE 03HakoMHTBCS ¢ BOIIPOCAMHU U TIOATOTOBUTH OTBETHI HA HUX; 0) MOJrOTOBUTHCS
k 3amure /13, I3 u K3; B) HOATOTOBUTHCS K TEOPETUUECKOMY cOOECEeIOBaHHIO, MPOPAOOTAB TUIAHBI OTBETOB, 3ayYHB BaYKH CHIIIHE
MTOHATHSL, (POPMYIIBI U T.1I.

KoumokBruyM ciaH, eCiiv 10 KaKI0My BOIIPOCY MPEIbsIBIICH IJIaH O0TBeTa (Iaitmkect), ohopmiteHsl u 3ammiienst 113, U3 n K3,
IIpOiiIeHO TeopeTHyecKoe codeceJ0BaHNE U MOKa3aHbI IPAKTUYECKUE YMEHHUS.

5. TIOPSIJTOK CJIAUYM 3AUYETA (OK3AMEHA)

3auet (3K3aMeH) BKIIIOYAET 2 4acTU: COOECeI0BaHUE 110 TEOPETUIECKOMY MaTepHally; IPOBEPKY MPAKTUYECKUX YMEHHI U HaBHIKOB.
Brauane y kaxaoro CTyA€HTa IPOBEPSIETCS HANWYHE TUIAHOB OTBETOB H 3aIMCEl KO BTOpOif yacTH. IIpr UX OTCYTCTBHH CTYAEHT MOXKET
OBITH HE JIOIYLICH K 3a4eTy (3k3ameny). [IpoBepseTcs Taxke, COOTBETCTBYIOT JIU IIAaHBI OTBETOB I10 CXKATOCTH IPEIaraeMbIM HUXKE
JIAlKECTaM: TeKCThI OTBETOB, KOHCIICKTHI JICKIIUH, YUCOHUKH | T.II. 3alpEIleHbI, & BCE, 4TO TPeOOBAIOCH 3ay4HTh, TOJKHO OBITH B
ramsITH, a He Ha Oymare.

Ecmu y cryneHTa He BBIIOJHEHBI KaKHWe-TO OMAIIHUE paboThl, HIMEIOTCS 33JOJDKEHHOCTH 110 MPAKTHYECKUM (J1a00paTOpHBIM)
3aHSTHAM, HE CIaHBI KOHTpousHbie paborst — OH HE BBITTOJIHUJI YUEBHBIN IVIAH 1 K 3AUETY (OK3AMEHY) HE
JOITYCKAETCSI. Ecnu 3a10/KeHHOCTS HEBENMKa (He cjaH | CIMCOK MOHATHH, HEe IOKa3aHo | oMaliHee 3aJaHue U 11p.), TO MOKHO
JIOTOBOPHUTHCS JIMKBUAUPOBATH €€ Ha KOHCYJBTAI[UH TIepe/T 3a4eTOM (3K3aMEHOM) MIIH JIaXKe B Havalie 3aueTa (3K3aMeHa), moka
TOTOBSATCS MEPBbIE CTYACHTHI. HO 3TOr0 BpeMeHu Majo...

3areM CTYJICHT TOJIydaeT OMIeT WK HOMEP COOTBETCTBYIOIUX TEOPETHUECKOTO BOMPOCA U MPAKTUIECKOH 3a1au U ToToBUTCSA BE3
HCITIOJIb30OBAHM A nitaHoB 0TBETA, 3aIKCEH.

Ha 3auete (3k3aMeHE) IPOBEPSIOTCS: NIOJIHOTA PACKPBITUS TEOPETUUECKOT0 BONIPOCa U CBOOO/1a BIaA€HH OCHOBHBIMU
MaTeMaTHYECKUMHU MOHATHUAMH; Ka4eCTBO ITOJATOTOBKU BOIIPOCOB JJISI CAMOCTOATEIILHOTO U3YUEHUS; KAUYeCTBO BIIaJICHUS
MIPAKTUYECKUMH YMEHUSIMH U HaBbIKAMHU. 3a4eT (IK3aMEH) He ClIaH, eCIU JIto0ast U3 Tpex OLEHOK HeyoBiIeTBopuTeNbHa. Kpome Toro,
HTOTOBAs OIEHKA B 3aU€TKE YUUTHIBAET OLIEHKH II0 HTOTaM Pa0dOTHI B CEMECTpE: 3a TEOp eTHIECKHe coOeceI0BaHus; 3a paboTy Ha
nexuusx; 3a pemenue 3anad. BHUMAHUE! Bropoii 6uiet gaBaThest, Kak IpaBuiio, He OyAeT.




IIpunoxenne Nel
IIpumepHBIi TeCT I BXOJHOT0 KOHTPOJISI

1. ITnmutka moxkosana crout 100 py6. Kakoe HanbosbIee 4uCiio IIIMTOK MOXKHO KynuTh Ha 400

pyOneit Bo Bpemsi pacipoaxu, Korja ckujika cocrasiset 30%?
1)2 2)3 3)4 4)5 5) 6

2. Ha nuarpaMmme rmokasaHa JuHaAMHUKa POU3BOJICTBA KOJI0AC M MACHBIX JIeJIMKaTecoB B Poccuun
¢ 2015 1mo 2019 ron.

Mpou3eoacTeo KonBac M MACHLIX fleNnKaTecos B Poccun
B 2015-2019 1

MAH T

2015 2016 2017 2018 2019

Ompenenure 1o AuarpaMMe pa3sHOCTh MEXKIY HauOOJIBIIMM M HAaUMEHBIIMM O0beMaMHu
IIPOM3BOJICTBA 33 YKa3aHHBIE I'OJIbl (MJIH T).
1) 0,02 2) 0,03 3) 0,04 4) 0,05 5) 0,01

3. Haiigure 3HaueHue BeipaxeHus: 2109,9.
1)0,5 2)1 3)2 4)3 5) 4

4. Pemnte ypaBHenue v X—1=3.
1)4 2) 10 3)-1 4)3 59

5. HaiituTe TONOKUTENBHEIH KOpeHb ypaBHeHus: (X —1)° =1.
1)2 2)1 3)3 4)1,5 5) 0,5

6. Haiimute 3nauenue Beipakenus: 0,34-10-0,2.

1) 33,8 2)0,14 3) 3,2 4) 3,38 5) 2,2

7. YcTaHOBUTE COOTBETCTBHE MEXK/Y BEIMYMHAMU M UX MPUOIMKEHHBIMHU 3HAYCHUSAMU:
BEJIMYMNHBI PUBJIMDKEHHBIE 3HAUEHW A

A) lnametp crakaHa )2wm

b) TonmuHa npocToro kapasHaaa 2) 8 MM

B) lnuna xpoBatu 3)48 m

I') BeicoTa TeneBbIIKT 4) 8 cm

B Tabnuue noa kaxaoi OyKBOM yKa)KUTE COOTBETCTBYIOIIMI HOMED.

A E B r

1) 4231 2)3412 3)3142 4) 2143 5) 4213



8. B ypue Haxonutcs 2 Oenblx u 3 u€pHbix mapa. Hayran ussnekaercs 1 map. Haiigure
BEPOSITHOCTH TOTO, YTO OH OyJEeT OCIbIM.

1)0,2 2)0,3 3) 0,4 4)0,5 5)0,6

9. HaiinuTe muomaap TpeyrojibHUKa, H300paKEHHOTO Ha KJIETYAaTON OyMare ¢ pa3MepoM KIETKU
1 cm x 1 cm. OtBer naiiTe B KBaJpaTHBIX CAHTUMETPaX.

-
A
.

1) 15 2) 12 3) 14 4) 16 5) 10

10. Kaxkoe u3 4yrcen 0OTMEYEHO Ha KOOPIAMHATHOM MPSIMOI TOUKOH A?

0 1 2 3 4
1) 1,5 2)2,1 3)2 41,7 5) 1,9

11. Kakoii yron (B rpagycax) onuchiBaeT MUHYTHas CTpeska 3a 18 mun?
1) 120 2) 150 3) 180 4) 108 5) 135

12. Yron mpu OCHOBaHMM paBHOOEIpEHHOro TpeyrojbHHka paBeH §0°. Haiinurte yron mpu
BEpPILHHE ITOr0 TpeyroibHUKa. OTBET JaiiTe B rpagycax.
1) 20 2) 25 3) 30 4) 40 5) 45

13. KakoBa momkHa OBITh IUIONIAIb KAOMHETa BEICOTOM 3 M Jijis Kjacca B 20 4elIoBeK, eClik Ha
Ka’KJI0TO YYeHHKa HyXHO 7,5 M° Bo3ryxa?
1) 50 m? 2) 150 m? 3) 75 m? 4) 60 m? 5) 100 m?

14. Haiinute HauMmeHbllee Le10e 3HAYSHHE X, YI0BJIETBOPSIOLIee HEpaBeHCTBY 2X —12> 3.
N1 2)2 3)3 4) 4 5)5

15. B BeiOOpax yuacTBOBanM jABa KaHauzaarta. ['ojgoca nsbupateneil pacipeesnianch MexXay
HUMU B OTHOIIEHUHU 17:8. CKOJIBKO MPOIIEHTOB rOJIOCOB MOJYYHII POUTPABILINMA?
1) 28 2) 32 3) 34 4) 25 5) 30

16. HaiimuTe BEICOTY paBHOCTOPOHHETO TPEYTOJIBHUKA CO CTOPOHOU V12,
19 2)4 3)3 4) 6 5)8

17. Paguyc onucaHHON BOKPYT TPEyroJIbHUKa OKPY>KHOCTH MOKHO BBIYHCIHTH 1O (hopmyre

a o .
R= o , TIe a — mo0ast CTOpPOHA TPCYrOJIbHHUKA, & — HPOTUBOJICKAIINUU 3TOU CTOPOHEC
Sina

yron. Ilone3ysice 3Tol Qopmysol, HaiiauTe paguyc ONHMCAHHON BOKPYr TpEyrojbHUKA
oKpyxHOCTH, eciii a=14 u Sina =0,7.



1)7 2) 8 3)9 4) 10 5) 14

18. Haiinure 3HaueHne Beipaskenust: 7%,
11 2)2 3)3 4)7 5) 4

19. OT™MeTbTE HOMEpA BEPHBIX YTBEPKACHUM.

1) Yepes st00ble TPU TOUYKH MOXHO ITPOBECTH MPSIMYIO.

2) CymiecTBYIOT TPEYTOJIbHUKHU C PABHBIMH CTOPOHAMH.

3) JIxo60ii mapasiesorpaMm sIBISIETCS POMOOM.

1)1 2) 2 3)1u2 4)3 5)2u3

20. CpennemecsyHblii Kypc aojutapa mo urtoram stHBaps 2021 roma cocraBun 75,1 pyo.
N3BecTHO Takke, uto 22 stHBaps AoJuiap croun 79,6 pyo. Kakue u3 cienyronmx yTBepKacHUH
BEpHbI?

1. 22 suBaps 2021 roga gosutap CTOMII JOPOKE BCETO.

2. CroumocTs foiutapa B TeueHue ssuBapsa 2021 roga He onmyckanach Hike 76 pyo.

3. B suBape 2021 rona ObU1H THU, KOTJa I0JIjIap CTOUI MeHbIe 75,1 pyo.
I)lu3 2) 2 3)lu2 4) 3 5)1

21. B nepBslii feHb TypucT npowén 24 kM, a BO BToOpoil — Ha 25% MeHblle, YeM B MEPBbIN.
CKOJBKO KUJIOMETPOB MPOIIEN TYPHUCT 3a J1Ba JHS?

1) 18 2) 25 3) 32 4) 36 5) 42
22. Pemnre ypaBHEHHE: 2°=0,5.
1)3 2)0 3)-1 4)2 5)-3

23. HaitnuTe 3HaueHue BRIpaxkerHus: Sin” 48" — (1—cos” 48°).
10 2) 0,5 3)0,2 4)1 5) 2

24. Haitnure 3Hayenue BeIpakenus: (16° —6°):5.
1) 22 2) 44 3) 88 4) 18 5) 10

25. Haiiaure cos® X +3, ecim cosXx =0,5.
1)35 2) 3,25 3) 3,275 4) 3,125 5)3

IIpumepHbIe TecThl IS TeKylero KOHTpoJisi Nel (1 cemectp)

-1 2
Eciu A =( 4 SJ’ To MaTpuna 34 uMeeT BUJI

N3 ) (7L 2) (73 6). (36
N2 21s) Pl is) e —s) Pl s/

3 5 1 -5
H3BecTHO, uTO A4 :[1 3} B :( ) 2}. Torma 4B uMeeT BHL:

1) [2 5]; 2) [_2 _SJ; 3) [_2 _SJ; 4)BBIYHCIIHTH
1 1 1 1 -1 -1

HCBO3MOXKHO.




0 2
Marpuua 4°, rae 4 :[2 2}, MMEET BUJI;

(0 4. 2)44\_'3)44_ N
9 4)’ 0 9) 4 9) 6 10/

Onpenenurens 2 2a1 paBeH HYJIO MPU 4 =...
1) 2; 2) 0; | 3) —3; 4) 3.
1 I 2
Beruucmuts onpenenurens | 2 —1  1:
-2 3 1
1) 6; 2) 0; 3) -4; 4) 1.
3x+4y=11
PemienneM cucTeMbl IMHEHHBIX YPAaBHEHUMN {5 y + 6z =28 SBJIAETCS
x+2z=17
1) (1,-2,5); 2) (-1,2,3); 3) (1,0,5); 4) pelieHUH HeT.
x+2y+z=4,
[lepemennast x cuctemsl < 3x — S5y + 3z =1, onpenensiercs mo dhopmyie. ..
2x+7y—z=8
1 4 1 1 2 4 4 2 1 1 2
31 3 3 =51 1 -5 3 3 -5 3
2 8 -1 7 g8 7 -1 27 -1
D=2 2 " T 2 P e 2
3 -5 3 3 -5 3 3 -5 3 1 -5 3
2 7 -1 2 7 -1 2 7 -1 g 7 -1
. L | x+2y=-3
Ecnn (xo, yo) - pelleHHe CHCTEMbI JIMHEHHBIX ypaBHEHHH {
3x+2y=135,
Toraa Xy — )y paBHO
1) -0,5; 2) 0,5; 3)7.5; 4) —
xX+y+z=1,

Ecin (xo, Yoo ZO) - penIeHHe CUCTEMBI JIMHEWHBIX YpaBHEHHH 2y — z =3,
z=1,
1) 0; 2) 1; 3)4; 4) 3.
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2x-3y+z-2=0
PerreHreM CHCTEMBI JIMHEHHBIX ypaBHEHUI | X + 5y — 4z +5 =0 gpnsercs
4x-3z+y+4=0
1) (5,6,10); 2) (2,-5,-4); 3) (-5,6,10); 4) penieHUM HET.

IIpumepHbIe TecThI VI TeKylero KOHTpoJsa Ne2 (1 cemectp)

1 | JlaHbI KOMIUIEKCHBIC uncna: z; =1+1i, z, =2—3i, z; =—i . BeluuciuTh
z,-(25 + 23).
1) 6-06i; 2) 6-2i; 3) -2-6i; 4) 2-06i.
2 | TpeactaButh yucio z = —1 — i B TpUroHoMeTpuuecKoii hopme
1)2 (COS %ﬂ + isin %ﬁ) 2) V2 (cos %ﬂ + isin %)
3)2 (cos(— g) + isin(— %)) 42 (cos(— %) + isin(— %))
3 JlaHBl KOMIUIEKCHBIC uncna: z; =1+i, z, =2i, z; =—i . BelunuciuThb
0+7
Zy .
1)—1+li;2)—1—lz’; 3) 2—-1; 4) =2 +1.
2 2
* | Haitnure snavenne i
1) 1; 2)i; 3) —i; 4) —1.
5 | Haiit HauOOIbIIM 001U AeauTens ynuce: 546 u 231.
1)21 2)7; 3)3; H14 .
6 | Haittu nanMeHsIIee obmiee kpatHoe uucelr: 60 u 504,
1) 2520; 2) 2510; 3) 2519; 4) 2515.
7 | TIpomssenenue muorowreHoB f(x) =x2+x —1 u g(x) = x + 2 aBusroTcs
MHOT'OYJICHBI
1) x +3x7+x+2 2) X HxT+x+2
3) ¥ +3x +x-2 4) x +x+x-2
8 | OcTaToK OT fenenus MHOrouaeHa f(x)= 2x° —x? +4x—1 na nBywieH 2x —1
1)2; 2) 3; 3) —1; 4) 1.
9 | Ecnm f(x) =2x%2—=3x+1,ag(x) =2x+ 1,10 h(x) = f(x) — 3g(x) ectb
1) 2x°+3x+4 2) 2x7-9x-2
3) 2x°-9x+2 4) 2x°-9x+4
10| Cymmoit muorounenos f(x)=2+ 7x? =3x% u g(x)=4- 2x% +3x° ectp




MHOI'OYJICH
1)6+5x4; 2)6+5x2;
3) 6+9x7 + x°: 4) 2+ 7x> = 3x*.

IIpumepHbIe TecTHI I TeKylero KoHTpoJs Nel (2 cemectp)

[lycte BekTOop x B 0a3zuce e€),€, HUMeEET KOOPAMHATEHI {— 1, 2}. Torma
KOOPIMHATaMH 3TOT'0 BEKTOpa B 0asuce € =e; +e,, €5, =e; OynyT...

1) {2,3}; 2) {3,2}; 3) {-2,3}; 4) {2,-3}.

ITycts BexkTop x B 0asuce €),€, HMEET KOOPIHUHATHI {l, 3}. Torna
KOOpJIMHATAMH TOT0 BEKTOpa B Oasuce €| = e + 2e,, e, =3¢ +4e, Gynyr...

5 1
D {2,1; 2) {10, 7}; 3) {2, —2}; 4) {12},

Ilycth BekTOp X B Gasuce e, e, uMeer koopmmHatsl {3, 3}. Torma
KOOpIMHATAMH 3TOTO BEKTOpa B Oasuce €| = e, +2e,, e, =3e, +4e, Oyayr...

D {2.1); » {07 T 4 {— > %}

[Tycte BekTOp X B Oasuce €,€, HMEET KOOP/UHATHI {1,—2}. Torna
KOOP/MHATAMH 3TOT0 BEKTOpa B Oasuce €] = e, €, =e; +e, OyuyT...

1) {-2,1}; 2) {1, 2}; 3) 3,-2}; 4) {3, 2}.

Ecnu nuHeliHble omepatopel f W g B HEKOTOPOM 0a3uce HMEHT
0 3 -1 1 1 -1

cootBeTcTBeHHO Marpuuel A=|4 2 0| m B=|2 1 0/, to omepartop
1 -1 2 01 2
f + g B TOM ke 0azuce UMeeT MaTPUILY. ..
1 4 -2 2 10 4 2 -1 2 0 3
D6 3 0f; 2|-13 1|, 3H|-16 2[4|-2 -2 3|
I 0 4 2 1 1 4 2 2 2 1 0
Ecmn nmHEWHBIA omepatop f B HEKOTOPOM 0Oasuce WMEEeT MAaTpHILY
1 -1 0
B=|2 1 3|, 1oomneparop 3/ BTOM ke Oa3uce UMEET MATPHILY ...
0 2 -1
3 -1 0 I -3 0 3 -3 0 4 2 -1
1) {6 I 3212 3 9 3|6 3 940 4 2
0 2 -1 0 6 -1 0O 6 -3 0 0 -6

Ecnu oneparopel / W g B HEKOTOPOM Oa3uce HMEIOT COOTBETCTBEHHO




I 2 I 1
MAaTpPHIIEI A:( J " B:( J, To omepatop f —2g B 3TOM e Oaszuce

-1 0 2
311. 4—2—2
)2—1’ )—4 2)

HMeEeT MaTpully...

(Lo (),
s 2f o1 of

8 | Ecnu nmHelHbIH onepatop f JABYMEPHOIO IPOCTPAHCTBA B 0asuce €, €,
3 2
3aJ1aH MaTpuIei A :( 0] , @ BEKTOp X=¢€; +€,, 10 | (x) 3aIUIIETCS TaK. ..
1) f(x)=—e€; +5e; 2) f(x)=e +e;;
3) f(x)=5¢ —e,; 4) f(x)=e —e,.
9 | Ecnn nuuelinblii onepatop f ABYMEPHOIO IPOCTPAHCTBA B 0asuce €, €,
) 1 0
3aJ1aH MaTpuiIen 4= R a BEKTOp X =€, —2¢e,, 10 [ (x) 3anuIeTcs TakK...
1) f(x)=e —Se,; 2) f(x)="3e +e,;
3) f(x)=¢ —2e; 4) f(x)=e, —2e.
10 | Ecyin nmneiinbli onepatop f IByMEPHOTO IPOCTPAHCTBA B Oasuce €, €,
. 2 0
3aj1aH Matpuled A = L a BEKTOp X =€, —€,,T0 | (x) 3aMUILETCS TaK. ..
) f(x)=¢€ —2e,; 2) f(x)==2e +4e,;
3) f(x)=2e —ey; 4) f(x)=2e +e,.
IIpumepHbIe TecThI ISl TEKYIIEro KOHTPOJIsi Ne2 (2 cemecTp)
1 | Basuc, 00pa3oBaHHbII BEKTOpAMH
g =Ae +e, +e +e,, g,=e +e, +e +e,,
g,=e +e, +e +e,, g,=e +e,te + e,
SIBJISICTCS OPTOrOHAJILHBIM IIPH A PaBHOM - --
D1.1 2)2 NA=-1 4)0
2 | Jlnuna Bexropa a(l, —2,3,0) eBkiumoBa npoctpancta E' pasHa...
D14 2)2 3) V3 4)14
3 | Bekrtopel €, ¢,,€;,€,, e 00pa3yloT OpPTOHOPMHUPOBaHHBIM Oasuc. Haiitu
(x,y) ectu X =¢ —2e, +e5, y =3¢, +e,—e, +2e¢;
D)2 2)0 3)4 4) -4
4 | Bektopel €}, €;, €3, €;, €5 00pa3yl0T OPTOHOPMHPOBAHHEINA Oasuc. Haiitu
(x,y) ecrm X =D5¢ —3e,+e,+4e, y=2e,—e, +e,
1)-3 2)9 3)0 NH1
5 | Cpeny IpeJCTABIEHHBIX CHCTEM BEKTOPOB EBKIMIOBOIO IpocTpaHcTBa E°,




OpTOTOHaHBHOI:‘l ABJIACTCA CUCTCMA
1) (0;1;1), (0;-1;3) 2) (;0;0), (0;2;0), (0;0;3)
3) (1;2; 0),(0;1,1), (0; =1, 3) 4) (1, 0;0), (2:0:0), (-1 0; 0)

Kakyto anredpanmueckyro CTpyKTypy 00pa3yroT IeNble YHucia OTHOCUTEIHHO
OTIepaIyii CI0KEHUS U YMHOKEHUS?
1) xoubLo; 2) noJje; 3) rpymny; 4) MoXyrpymmny

B xoneuHnoit rpynmne nopsiaka 60 HET 31eMeHTa, UMEIOIIET0 MOPSIOK:
1) 10; 2) 20; 3) 30; 4) 40

JIro6ast moArpytina abeneBoil rpynIbl ABISETCS:
1) baxToprpynmoii; 2) HOpMaJIbHEIM JeIUTEIEM; 3) HEKOMMYTAaTUBHOM;
4) KoHEUHOU

JIro60i1 kommyTaTOp B abenieBoi rpymie, 3aliCaHHON aIuTUBHO, PABEH:
1) 0; 2) 1; 3) IPOU3BOIBHOMY 3JIEMEHTY; 4) HET BEPHBIX OTBETOB

10

Komb110 11e71bIX rayCcCOBBIX UMCEN SIBISETCS:
1) mosiem; 2) eBKJIMIOBBIM; 3) HECBKIUIOBBIM; 4) KOHSYHBIM

l.

L.
11

. L4
Imr. 1,3
V. 3,2
V. 5,6

IIpuMepHBbIi TecT 11 TeKkymero KoHTpoJst Nel (3 cemectp)
Onpenenure 3HaueHus n € N, npu KoTopeix (n+14): (n+2).
BapuanTs! orsera:

2. Ilycth x ¥ y Takue MONOKUTEbHBIE LENble HYnca, YTo 3x + 7y nenurcs

Ha 13. Kakoe u3 ciieylomux BeIpaKeHH JOJKHO AeIUuThes Ha 137

BapuaHThl oTBETA:
)x+y+6

2)9x -5y

3) 3x + 6y

4)4x -9y

5)x +y -1

28
3. B kakymo aecATHUHYIO ApoOb 00pallaeTrcs YUcyo i?

4) OecCKOHEUHYH CMEILAHHYI0 MePUOAHYECKYIO

4. Ilpu kakux 3HaYeHUsX UUPP X U ¥ B JECATHYHON cUCTEME CUUCIICHHS

yucio 43xy5S penutcs Ha 157

BapuaHTsl oTBeTA:
1) x=1,y=2

2) x=3,y=1
3)x=4, y=2

4) x=0, y=6
S)x=2, y=1




~ w A - 3457,
5. Kakoill ocTaTOK OT meneHnd Ha S5 nMeeT unciao 2437 x 578 —1035x47377°'?

BapnanTs! oTBeTA:

1)4

2)3

3) 1

4)2

5)0

6. Haifti ocTaTok mpu gemenmn Ha 9 uicaa 65 e N
BapnaHTs! oTBeTA:

1)7

2)3

3)6

4)1

5)2

7. Kakoll OCTaToK MOJKeT IMOTyYNTHCS P JeTeHNH KBagpaTa IPOCTOrO

yrcia p =S Ha 247

P+6.

BapuaHTpI oTBeTA:
1)5

2)1

3)4

4) 1 mmu 5

5)2

8. Haitanre Takoe mpocToe 9icao P, 9To6BI GBUIN MPOCTHIMII Urcia P -6 1

BapuaHThI oTBeTa:

1)2

2)3

3)5

4)7

5) 11

9. Onpenennte, B KaKOM CHCTEME CUHCICHHSA BEpPHO pPaBEeHCTBO 425 —

342=63

BapuaHThI oTBeTA:
|) mecTepruuHOM
2) mATEepUUHOM

3) TPONYHOM

4) BOCBMEPHUUHOI1
5) necaTHUHON

10. Pemennsvu cpasrenns 339x = 452(mod 7) sBisroTCs KIacch:
BapuaHThl OTBETA:

1) 6

2)5

3) 10

4)2

5) 4




IIpumepHBIi TecT 11 TeKyLero KOHTpoJsi Ne2 (3 cemectp)

1 | Haittu ysxmmo Diiepa mis qucaa 375.
1) 200; 2) 220; 3) 202; 4) 230.
2 | Haittu pyrknuto Ditnepa s uncia 4320.
1) 1151; 2) 1152; 3) 1352; 4) 1154.
3 Haiitu x, ecnu @ (X) = %x
1) 25; 2) 35, 3) 45 4) 15,
4 | Pemuts cpaBHenue 3x = 1 (mod 5).
I)x =1 (mod5); 2)x=2(mod5);
3) x =4 (mod 5); 4) Pemenus HeT.
° | Pemuts cpaBHenue 8x = 3 (mod 14).
1)x =1 (mod 14); 2) x = 2 (mod 14);
3)x = 3 (mod 14); 4) Pemienus Her.
6 | Pemurs cpaBHenue 1’ -2 = 0 (mod 5).
1)x =1 (mod5); 2) x = 3 (mod 5):
3) x =2 (mod 5); 4) Penienus Her.
7| Pemuts cpaBHenme 5x = 7(mod 10).
1) x =4 (mod 10); 2)x = 3(mod 10);
3)x = 2 (mod 10); 4) Pemenus Her.
8 | PemuTh cucTEMY TMHEHHBIX CPABHEHUM:
x =1 (mod 3)
x =1 (mod)5)
x =2 (mod7)
1)x = 35 (mod 105) 2)x = 16 (mod 105)
3)x = 21 (mod 105) 4)x = 15 (mod 105)
9 | PemiuTh cUCTEMY JIMHCHHBIX CPaBHCHUIA:
x =1 (mod 2)
x = 2 (mod 3)
x =4 (mod?5)
1)x = 2 (mod 30) 2)x = 29 (mod 30)
3)x = 30 (mod 30) 4)x = 15 (mod 30)
10 | PemmTh cUCTEMY JIMHEWHBIX CPAaBHEHUMN:
x =1 (mod 3)
x =1 (mod5)
x =2 (mod7)
1)x = 16 (mod 105) 2)x = 21 (mod 105)

3)x = 35 (mod 105) 4)x = 15 (mod 105)




Kpurepun onenkmn:

Kpurepun O1neHka, ypoBEHb

JlaHbl ~ MpaBWIbHBIE  OTBETHl B | «OTJIUYHOY, OBBIIICHHBIH YPOBEHD
nuamnasone 85-100%

JlaHbpl ~ MpaBWIbHBIE  OTBETHl B | «XOPOIIO», TOPOTOBHIA YPOBCHb
nuamnaszone 76-84%

Jlaub1 IIPABUJIbHBIC OTBETHI B | «yJIOBJICTBOPHUTEIBHOY, IIOPOTOBBIH YPOBEHb
nuanasone 61-75%

Jlanpl  TIpaBWJIBHBIE  OTBETBHI B | KHCYJOBJICTBOPUTEIHHOY», YPOBEHb HE CHOPMUPOBAH
nuamnasone <61%

KonTpoJsbHbie padoTsl

KonTposbHnas pabora Nel npuBeseHa B KHUTe

Kaiiroponos, Esrenuit Bianumuposuu. OcHoBbl anreOpsl [ TekcT : DnekTpoHHBI pecypc] :
yaeOHoe mocooue st By3oB / E. B. Kaiiroponos. - DeKTpoH. TeKCTOBBIC aH. - [ opHO-AJTalick
: BULI TAT'Y, 2018. - 116 c. - Pexxum gocrymna:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2234:osnovalgebri8&catid=5
mathematics&Itemid=163 na crpanumnax 93-95.

Kontpoabnas padora Ne2 npuBeneHa B KHUTE

Kaiiroponos, Esrenunii Bnagumuposuu. OcHoBbl anreOpst [TekcT : DnekTpoHHbIi pecypc] :
yuebHoe nocodue st By3oB / E. B. Kaiiroponos. - DnekTpoH. TeKCTOBbIe JaH. - 'opHO-AunTaiick
: BULI TATY, 2018. - 116 c. - Pexxum gocryma:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2234.0snovalgebrl8&catid=5
:mathematics&ltemid=163 na crpanurax 106-108.

KonTposbHnas pabora Ne3 npuseseHa B KHUTe

Kaiiroponos, Esrennit Bnagumuposuu. Jluneiinas anredpa u reomerpus [TekcT : D1eKTpOHHBIN
pecypc] : yue6Hnoe nocodue aiis By3oB / E. B. Kaitropoios. - D1eKkTpoH. TEKCTOBBIE JIaH. -
['opuo-Anraiick : BUI[ 'AT'Y, 2018. - 112 c. - Pexxum goctymna:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2233:lineinalgebrl8&catid=5
:mathematics&ltemid=163 na ctpanumax 94-96.

KonTposbHnas pabora Ne4 nmpuseeHa B KHUTE

Kaiiroponos, Esrenunii Bnanumuposuu. JIuneiinas anredpa u reomerpusi [TekcT : D1eKTpOHHBIN
pecypc] : yuebHoe nocobue mist By30B / E. B. Kaiiropomos. - D1ekTpoH. TEKCTOBBIE JaH. -
lNopuo-Aunraiick : BUL] TAI'Y, 2018. - 112 c. - Pexxum gocrymna:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2233:lineinalgebri8&catid=5
:mathematics&ltemid=163 ua ctpanurmax 104-106.

KonTtpoubHnas padora NeS npusenena B KHUTE

Kaitroponos, Esrenunii Bnagumuposud. O6mas anredpa [Tekcrt : DnekTpoHHBIH pecypc] :
yaeOHoe ocodue 1t By30B / E. B. KaliropomoB. - DnekTpoH. TEKCTOBBIE J1aH. - [ opHO-AnTaiicK
: BULITAT'Y, 2018. - 96 c. - Pexxum nocryna:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2237:0bs0algebr18&catid=>5:
mathematics&Iltemid=163 na crpanune 88.

KonTpoubHnas pabora Ne6 npuseieHa B KHUTe

Kaiiroponos, Esrenuit Branumuposuu. Teopus uncen [Tekct : DnekTpoHHbIH pecypc] :
yuebHoe mocodue st By3oB / E. B. Kaiiroponos. - DnekTpoH. TeKCTOBbIE qaH. - [ opHO-AnTaiick
: BUII T'ATY, 2018. - 208 c. - Pexxum nocryna:


http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2234:osnovalgebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2234:osnovalgebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2234:osnovalgebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2234:osnovalgebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2233:lineinalgebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2233:lineinalgebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2233:lineinalgebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2233:lineinalgebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2237:obs0algebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2237:obs0algebr18&catid=5:mathematics&Itemid=163

http://elib.gasu.ru/index.php?option=com abook&view=book&id=2232:teoriachisel2018&catid
=5:mathematics&Itemid=163 na crpanumax 188-189.

KonTpoabsHnas padora Ne7 nipuBeeHa B KHUTE

Kaiiroponos, Esrennii Bnagumuposuu. Teopust uncen [ TekcT : DnekTpoHHbIN pecypc] :
yaeOHoe nocobue 1 By30B / E. B. KaliroposoB. - DineKkTpoH. TEKCTOBBIE J1aH. - [ opHO-AnTaiick
: BULI TAT'Y, 2018. - 208 c. - Pexxum noctymna:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2232:teoriachisel2018&catid
=5:mathematics&ltemid=163 nHa crpanumax 191-192.

KonTpoubHnas pabora Ne8 npuseneHa B KHUTe

Kaiiroponos, Esrennit Bnagumuposud. Teopust uucen [ TekcT : DeKTpoHHBIN pecypce] :
yueOHoe mocooue st By3oB / E. B. Kaiiroponos. - DekTpoH. TeKCTOBbIE JaH. - [ opHO-AunTaiick
: BUII T'AT'Y, 2018. - 208 c. - Pexxum nocryna:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2232:teoriachisel2018&catid
=5:mathematics&Itemid=163 na crpanure 194.

Kontpoabsnas padora Ne9 npuBeneHa B KHUTE

Kaiiroponos, Esrenunii Bnagumuposuu. Teopus uncen [ TekcT : DnekTpoHHbIN pecypc] :
yuebHoe nocooue st By3oB / E. B. Kaiiroponos. - DnekTpoH. TeKCTOBbIe JaH. - 'opHO-AnTalick
: BULI TAT'Y, 2018. - 208 c. - Pexxum noctyma:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2232:teoriachisel2018&catid
=5:mathematics&ltemid=163 nHa crpanumax 198-200.

Kpurepun onenkmu:

Kpurepuu OueHka, ypOBeHb

Pabora BBINOJIIHEHA HOJHOCTBIO; B JIOTHYECKHX PACCYKICHUSIX U | KOTIUYHO,
000CHOBAaHMH PELIECHUS HET MPOOEIOB U OIINOOK; B PEILIEHUU HET | MOBBIILIEHHBIH YPOBEHb
MaTeMaTHIeCKUX OMIMOOK (BO3MOXKHA OJJHa HETOYHOCTD, OIHCKA,
KOTOpas HE ABJIACTCA CICACTBUEM HC3HAHUA WJIM HCIIOHWUMAaHUA
y4eOHOro MaTepuaa).

Pabora BbIOJNIHEHAa TOJMHOCTBIO, HO OOOCHOBAHMS ILATOB | «XOPOLIO», HOPOTOBBIM
pelIeHuss  HeloCTaTO4YHbl  (ecaM  yMeHue  0O0OCHOBBIBAaTh | YPOBEHb
paccyXAeHHs He SIBISUIOCH CIIEHUANIbHBIM OOBEKTOM IPOBEPKN);
JIOMYILIEHbl OJ[Ha OIIMOKa WM €eCTh JIBa-TpU HeIouyeéTa B
BBIKJIa/IKaX, PUCYHKaX, yepTekax Wiu rpadukax (€ciu 3T BUIbI
paloT He SBJSUIMCH CIEHUATIBHBIM 00BEKTOM IMPOBEPKH).

Jonymeno Oosiee oaHOM ommOku wuan Ooyiee JABYX-TpeX | «yJIOBIETBOPHUTEILHOY,
HE/I0UETOB B BBIKJIAJIKaX, YEPTEeKax MM rpadukax, HO CTYACHT | IOPOrOBbIM ypOBEHb
o0ranaer 00s3aTeIbHBIMA YMEHUSIMH IO IPOBEPSIEMOIl TEME.

JlomyiieHsl CyIiecTBEHHbIE OMIMOKH, MOKA3aBIIUe, YTO CTYJCHT | «HEYIOBIETBOPUTEIHHOY,
He obOnagaer oOs3aTeNbHBIMM YMEHUSIMH IO JaHHOW TeMe B | YpOBEHb He
TIOJTHOM Mepe. copMHpOBaH

Bonpoch! K KOLLIOKBHYMaM
Bonpocsl kosiokBuyma Nel
Anre6psl. [Toganredpsl. ['omomMopdusmMe! anredp
['pymnmna. AKCHOMBI TPYTIIIBI
[Hoarpynna. /focraTouHble yCIOBUS MOATPYIIIBI
Konsno, nosne, TMHEHHOE TPOCTPAHCTBO
Marpuusl. I'pymnma 1 Koap1o MaTpHUIl
Ornpenenureny U UX CBOMCTBA
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Cucrembl TUHEHHBIX YPAaBHEHUN U METOIbI UX PELICHUS
KomimekcHrelie yucia
OTHOILIEHNE IETUMOCTH B KOJIbLIE Z U €r0 CBOICTBA

. HO/I(a, b) m HOK(a, b). Anroputm EBkinaa

. B3auMHO IIpOCTHIE YKCIIa U UX CBOMCTBA

. HOK nenpIx 4yucen 1 ero cBoMcTBa

. IIpocTble unciia U uX CBOMCTBA

. IToctpoenue xombia P[X]

. OTHOIIeHUE AETMMOCTH B KoJbIle P[X] 1 ero cBoiicTBa

. Henenue ¢ octatkom B KoJiblie P[x]

. [IpuBOAMMBIC U HEIPUBOJUMBIE MHOTOUJICHBI B KOJIbIIE P[X]
. MeTopl HaXx0XIeHUs KOPHEH MHOTOWIEHA N-0i CTeNeH!

Bonpocsl ko/u1tokBuymMa Ne2
Omnpenenenue. CpoiicTBa. [IpuMepsl JIMHEHHBIX TPOCTPAHCTB
[ToanpocTtpancTBo. JInHeliHas 06o0uKa
CymMmMa 1 nnepeceueHue JIMHEHHBIX OIPOCTPAHCTB
IIpsimas cymma u ee cBOMCTBa
Jlunelinbie MHOTOOOpa3Hst
JIuHeitHas 3aBUCUMOCTb KOHEYHOW CHCTEMbI BEKTOPOB B IpocTpancTse R", ee
OCHOBHBIE CBOWCTBA
KoneunomepHoe IMHeHHOE MTPOCTPAHCTBO, €r0 0a3a U pa3MEPHOCTD
N3omMopdu3M KOHEUHOMEPHBIX JTHHEHHBIX MTpocTpaHcTB. CBoiicTBa M30MOpdhr3Ma
KoopauHaThl BEKTOpa B pa3HbIX Oa3ucax mpoctpancTsa R", ux cBsi3b

. CkaniipHOE YMHOXEHHE B IUHEITHOM IIPOCTPAHCTBE
11.

OproroHanbHble cucTeMbl. OpTOHOPMHpOBaHHBIA Oazuc. M3zomopdusm N-MepHBIX
€BKJIMJIOBBIX IIPOCTPAHCTB

OpToroHanbHOE AOMOJHEHUE MOAIPOCTPAHCTBA

[Ipouecc opToroHanuzanuu

Omnpenenenne TMHEWHOTO onepaTopa

JluneitHOe MPOCTPaHCTBO ONEPATOPOB

Marpuiia JuHeHHOTO onepaTopa, nzomophusm npocrparcte Hom(V, V) u Mnn(F)
OOpaTtuMmble JTUHENHBIE OllepaTopbl MpocTpaHcTBa V

MHBapuaHTHbIE OIPOCTPAHCTBA

OpHoMepHble  MHBapHaHTHble nojampocTpaHcTBa. CoOCTBEHHbIE  BEKTOPbl U
COOCTBEHHBIE 3HAYECHUS JINHEHHOT 0 onepaTopa

Bonpocs! komokBuyma Ne3
I'pynna, noarpynna. Ipumepst
[Muknu4yecKue rpynmnsl
Pasnoxenune rpynnel no noarpymnme. Hopmansnasie nenurenn. @akroprpynna
Mopduzmsl rpynn
I'pynnoBoe 3aMbIkaHue
KommyranT. LlenTp rpymnmnst
[IpsiMmoe npown3BeneHue rpymnn
Omnpenenenus koapua u nosis. [Ipumepsr
OTHOLIEHUE TETMMOCTH B KOJIbIAX IJIaBHBIX UJ1€AJI0B
["oMoMOphU3MBI U HI€aTBI KOJIEL, OIS YaCTHBIX

Bonpocs! kotokBuyma Ned

1. OTHOIIEHUE ACTUMOCTH, €T0 TPOCTEUIIINE CBONCTBA.
2. KonuuecTBo U CyMMa HaTypaJlbHBIX JAEIUTENEH YHCIa.



3. Teopema 0 I€IEHUH C OCTATKOM U €€ MPUIIOKEHUS.

4. CucreMarnueckue uncia. [lepeBoa uncesn U3 0JHON CUCTEMbBI CUUCIIEHUS B IPYTYIO.
5. IIpoctsle yncia. beCKOHEeYHOCTh MHOKECTBA MIPOCTHIX YHUCEIL.

6. Pemero Dpatocdena.

7. PaznoxeHue 1ebIX YMCeI Ha IPOCThIE MHOKUTEIH U €r0 €IMHCTBEHHOCTD.

8. Hanboapimii oOnnii 1eInTelb.

9. BzauMHO nipocTbI€ YncIa.

10. HaumeHsbiiee ob1iee KpaTHoe.

11. Anroputm EBKinja v ero npuiioxeHus.

12. Pactipenenenue npocThix yrces. HepaBencTtso YeOrbIiera.

13. Llennbie npobu. [Ipeacrapnenue Yncen HEMHBIME IPOOSMHU.

14. CpaBHeHUs B KOJIbIIE LENbIX yrcesn. CBOMCTBA.

15. IlonHast cucrema BBIUETOB.

16. AnnuTuBHAs TpymIa KiacCoB BHIYETOB.

17. KosnbLio KJ1accOB BBIYETOB.

18. [IpuBeaeHHAast cucTeMa BbIUETOB.

19. MynbTUNIMKaTUBHAS IPYIIA KJIACCOB BHIYETOB, B3AUMHO MPOCTBIX C MOJIYJIEM.
20. ®ynkuusa Dunepa. Teopemsl Didnepa u epma.

21. CpaBHeHHMs IEPBOI1 CTENIEHU C OAHOM NIepeMeHHOM. Pelienre cpaBHEHU ¢ TOMOIIBIO
TeopeMbl Diliepa.

22. CpaBHEHHUs NIEPBOI CTENIEHU C OAHOM NepeMeHHOM. Pelienre cpaBHEHH ¢ TOMOIIBIO
LEIMHBIX IPOOeH.

23. CpaBHEHUS BBICIIMX CTEIICHEH.

24. Tloka3zaTenb (MOPSAIAOK) YKCIIA U KJIACCHI BHIYETOB MO MOAYIIIO.

25. CymiecTBOBaHUE MEPBOOOPA3HBIX KOPHEH 110 TPOCTOMY MOIYIIIO.

26. Haekcsl o MpOCTOMY MOAYJIIO.

27. JIByunieHHbIE CPAaBHEHUS IO MPOCTOMY MOIYJIIO.

28. Tabau1pl HHASKCOB U UX IPUMEHEHUE.

29. [loHsiTHE O CTETICHHBIX BHIYETAX.

30. KBagpatuunslie BelueTsl 1 HEBbIUETHI. CuMBou Jleskanapa. Kpurepuii Oiinepa.

31. Apudmerndeckue NpUIOKEHHUsI TEOPUN CPABHEHU: HAX0XACHUE OCTATKOB MPU
JIEJIEHUN.

32. ApudpmMerndeckue NpUIOKEHUS] TEOPUN CPABHEHU: IPU3HAKU JIEIIMMOCTH.
OO6muit mpuzHak aenumoctu Ilackans.

33. ApudmMerndeckue NpuiIoKEHUs] TEOPUU CPAaBHEHMI: TPOBEPKA PE3YIbTAaTOB
apudMeTHuecKux aecTBuil ¢ momorpo 9 u 11.

34. ApudpmMerndeckue NpUIOKEHHs] TEOPUN CPABHEHUI: UTMHA IEPUOAA CUCTEMATHUECKON
IpooH.

Kpurepun onenkmu:

Kpurepun OneHka, ypoBEHb

W3noxeHne IMOTyYEeHHbIX 3HAHWM B YCTHOM, NMHUCBMEHHOM WU «OTIIMYHOY,

rpapudeckoil Qopme, MonHOE, B CHCTEME, B COOTBETCTBUU C | TOBBIIIEHHBIH YPOBEHb
TpeOOBaHUSIMU y4e€OHOU MPOrpamMMbl; JOIYCKAIOTCS €IWHUYHbIE
HECYIIECTBEHHbIE OIIMOKH, CaMOCTOSTENbHO HCHpaBisieMble

CTYJAEHTaMH.
N3noxeHne MNOJNy4eHHbIX 3HAHUW B YCTHOM, NHCBMEHHOM U | «XOpOIIO», TOPOTOBBIN
rpadgudeckoit (¢opme, MOJHOE, B CHUCTEME, B COOTBETCTBHH C YpOBEHB

TpC6OBaHI/IHMI/I yqe6H01”4 nporpamMmmsal; IOOIMMYCKAKOTCA OTACIIBHBIC
HECYIICCTBCHHBIC OH_II/I6KI/I, HUCIIPABIACMBIC CTYACHTAMH I10CJIC
YKa3aHus MpenoaaBaTeysd Ha HUX.




N3noxxeHne TMOTy4YEeHHBIX 3HAHUM HEMOJIHOE, OJIHAKO ATO HE
Hp@H}ITCTByeT yCBOGHI/IIO HOCJI@I[yIOH_IeI‘O HpOFpaMMHOFO
MaTepuaia; JIOMYyCKAIOTCs OTACIIbHBIC CYIIECTBEHHBIC OIIUOKH,
WCIIPaBJICHHBIC C OMOIIBIO MTPENOIaBATEIS.

«yIOBIIETBOPUTEIILHO,
IIOPOrOBBIM YPOBEHB

N3noxeHne yueOHOro mMaTepuajia HEMoJHOe, 0eCCUCTEMHOE, 4TOo
NPEISATCTBYET YCBOGHHUIO MOCIEAYIOed yuyeOHoi nHpopMmamu;
CYLIECTBEHHbIE OLIMOKH, HEHUCHpaBIIIEMbIE Jake€ C IOMOILBIO
IpenogaBaresis

«HEYIIOBIICTBOPUTEIBHO,
YpOBEHb HE
chopmMupoBaH




