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Juctummaa b1.B.02.02 «/luckpeTHas MaTeMaTHKa» OTHOCUTCS K 9acTH, (GOpMHUPYEeMOii ydacT-
HUKaMH 00pa30BaTeIbHBIX OTHOIIECHHH O0pa30BaTENbHON MPOrpaMMBbl HAMPABICHUS MOATOTOBKH
44.03.05 Tlenaroruueckoe oOpazoBaHue (C AByMs MPO(GHISIMH MOATOTOBKH), HAIpaBIeHHOCTH (IIpo-
¢bunm) Maremaruka u Ousuka.

JucuunivHa npeiHa3HayeHa J1Jis OCBOSHHS CTyIeHTaMH 04HO# (hopMbI 00ydeHus B 3 ceMecTpe.

2. lInanupyemMsble pe3yJbTAThl 00y4eHHs MO JAWCHHUILINHE, COOTHECEHHBbIE C IUIAHHUpYe-
MBIMH pe3yJIbTATAMHU OCBOEHHSI 00pa30BaTeIbHON MPOrpaMmMbl (KOMIETEHIUSIMA M UHIUKATO-
PaMH JOCTHKEHHSI KOMIIETeH Ui )

[Lnanupyembie pe3yJbTaThl 00yUeHHUsI 0 THCIHIIJIHHE
(MoayJ110), B COOTBETCTBUM

DopmupyeMbIe
¢ HHAUKATOPOM JOCTHKEHHSI KOMIIeTeHIMH
KOMIIeTEHITHH HanmenoBanue
NuaukaTop 1ocTHKeHUS Pe3yabTaTsl 00yueHus
(xon, % OLICHOYHOI'0
KOMIIeTEeHIINH 10 AUCIUIIINHE
cojiep)KaHue cpeacrBa
(xox, (mecKpUNTOPDI
KOMITETECHIINH )
coJIepKaHuEe UHIUKATOPA) KOMIIETEHI[HH)
**

TIK-4 Cnoco6en ocBa-
WBATH U AaHAJIN3HPO-
BaTh 0a30BbIe

WIIK 4.1 3Haet coaeprxaHue, CyIl-
HOCTbh, 3aKOHOMEPHOCTH, IPUHIIHITB K
0COOCHHOCTH M3YyYaeMbIX SIBICHUN U

Buame
OCHOGHbLE NOHAMUSL, PaAKmMbl U 3aKO-
HOMEpPHOCMU, XapaKkmepuzyioujue

Bonpocwt ons
onpoca, Koano-

HAY4YHO-TeopeTH4Ye- HpOLECcCOB, 6a30BbIE TEOPHH B TIPE]I- ceoticmea abempaxmuvix ouckpem- Keuyma
CKHe NMpeJCTaBJIeHUsl | METHOH 001acTH, a TaKxKe Poib yIed-
. HbIX 00beKmos

0 CYHIHOCTH, 3aKOHO- | HOTO IpeamMeTa/ 00pa3oBaTenbHOH 00-

MEpPHOCTSX, MPUHIHK- | JacTH B GOPMHUPOBAHUM HAYYHOH Kap-

nax 1 0co0eHHOCTAX THHBI MHPa; OCHOBBI 00IIETEOpETHYE-

sIBJIEHMIi M TIpolec- CKHX THUCIHUILIAH B 00beMe, He00X0/ 1~

COB B NPEIMETHOIi MOM JUISl PEIICHHs TPO(ECCHOHATBHBIX

ob1acTu 3a]au.
WUIIK 4.2 Ymeer aHanu3upoBaThb 6a3o- | Yuemo Tecmupoeanue,
BBIC HAYHO-TCOPETHICCKUE NIPEACTAB- | pewams munosvle 3a0aiu no Ouc- KOHMPObHAS
JICHHS! O CYIIHOCTH, 3aKOHOMEPHOCTSX, | wnempoti Mamemamuke
MPUHIMIIAX © 0COOSHHOCTAX U3ydae- pa60ma
MBIX SIBJICHHI U MPOIIECCOB B MPEIMET-
HOI 00J1acTH 3HaHWH.
WIIK 4.3 BrnageeT pa3muuHbIME METO- Bnaoemw TecmupoeaHue,
AlaMH aHaJT133 OCHOBHBIX KaTuel"OpHﬁ 0a308viMu UOEAMU U MEMOOaMU OUC- KOHMPONbHAS
NPEAMETHOI 0011aCTH 3HAHM. KpemHot Mamemamux; KoMouna- paboma

MOPHO20 AHAU3A U Meopuu 2pados

IIK-5 Cnocoden koH-
CTPYMPOBATH COEP-
JKaHue 00pa3oBaHuUsA

UIIK 5.1 3naer TpeboBanust PI'OC co-
OTBETCTBYIOIIET0 YPOBHS 00pa30BaHUs
K COJIepKaHUI0 00pa30BaHUs B IPe/i-

3namo
OCHOGbL KOMOUHAMOPHO20 AHAU3A U
meopuu 2papos, ux cés13b co WKOJb-

Bonpocul ons
onpoca, Koano-

B IIpeAMeTHOIi 00.1a- METHOI1 00s1acTH, MpUMepHBIe 00pa3o- HOLM KYPCOM MamemMamux Keuyma
CTH B COOTBETCTBHH ¢ | BaTeJbHBIE MPOTPAaMMBI U YUeOHHKH I10

TpeGoBaHUAMU MpeTIoJaBaeMOMy TIPEMETY, IepedeHb

®I'OC cooTBeTCTBY- | U COAEPKATENBHBIC XapaKTEPUCTUKH

01Iero YPoBHsl 00pa- | ydeOHOI JOKyMEHTAIMH [0 BOIPOCaM

30BaHMHsl, C YDOBHEM OpTaHM3alUH U Pean3aIiy 00pa3oBa-

Pa3BUTHSI COBPeMeH- | TEIBHOTO Mpolecca.

HOIf HAYKH H ¢ yYe- HIIK 5.2 YMmeeT KOHCTpYHpPOBaTh Ymemo TecmupoeaHue,
TOM BoSp?CTHLlX 0Co- MMpeAMETHOC COACPIKAHUC 06yquH${ NPUMEHAMb Memoabl ()uc]{pem}-[oﬁ KOHmpOJZbHCZ}Z
GenHocreii 00y4aro- B COOTBETCTBUHU C YPOBHEM PasBHTHUSL | yamemamuxu 6 Xo0e npogeccuo-

UHXCS / BOCHMTAHHH- | yavyHOro 3HAHMS U C y4ETOM BO3- HANLHOL OesmenbHOCIU paboma

KOB

pacTHBIX 0coOeHHOCTEH 00ydaro-
MUXCS / BOCTINTaHHUKOB;
pa3pabareiBaTh paboyne MporpamMmMsl
Ha OCHOBE MPHMEPHBIX 00pa3oBa-
TEJILHBIX POTPaMM.




HIIK 5.3 Brnageet HaBbIKaMK KOHCTPY-
UPOBAHUSA U PEATH3ALUH IPEAMETHOTO
COJZICpKaHUs M €ro aJlalTaluy B COOT-
BETCTBUH C OCOOCHHOCTSIMU 00y4aro-
MuXcst / BOCITUTaHHUKOB.

Bnaoemw

HABbIKAMU NPAKMUYECKOU pabombl ¢
OUCKpemHuvIMu 00 vexmam, 8 mom
yucie npu 0CywecmeieHu yueoHo2o
npoyecca

Tecmuposanue,
KOHMPOTbHAS
paboma

3. CTpykTypa u coJep:KkaHue JUCHUILIHHBI

3.1. CTpyKTypa AUCUMIIUHBI

TpynoeMKocThb OuHas popma
o0yueHust
O01masi Tpy10eMKOCTh 3 3.e.
9acoB M0 Y4eOHOMY TUIaHY, U3 HAX 108
KonrakTHasi pa6oTa, B TOM YHCIIC: 51
ayJUTOPHBIC 3aHATHS: 50
— 3aHATHS JCKIIMOHHOTO THUIIA 16
— 3aHATHS] CEMUHAPCKOTO TUTIA 34
KOHTPOJIb CAMOCTOSITEIbHOM paboThI 1
MPOMEKYTOYHAS ATTECTALIUS
3a4eT
CamocrositesibHas padora 57

3.2. Conep:xaHue TUCUMILTUHBI

(cmpyxmypuposannoe no pasderam (memam) ¢ yKazanuem omeeOeHHO20 HA HUX KOJIUYECmed

AKadeMu4ecKux 4acos u 6udbl y4eOHbIX 3aHAMULL)

KonrakrHas padora CamocrosiTeJbHast
(pabdota BO B3auMoOJeliCTBHU pa6ora
¢ mpemnoaaBaTejieM), odyualomerocs,
Yackbl, U3 HAX Yachl, B NEPHO]
=
3ansgaTus = =3
- « CeMHHAPCKOro THNa = = 5
auMeHOBaHHe = " = 9 =
asienon (P) Bcero = (B T.4. TEKYIIHii KOH- S S & z
pasi (wackI) = o TPOJIL yenepaemocTn) | £ 2 _ E = S
win Tem (T) = g ° ° S 2 e g °
AUCHUILTUHBI (MOAYJIsT), E E - § E = g S ; : §
s S 23 & 2 2 Ecg @ = 2
. = = ¥ = S = Z 2 = = 2
®opma(bl) NPOMEKYTOUYHOM g ZE = E& = g = =
= 3 =
aTrecTanuu 2 Sz 23 51 =0 o
o = = ; =
0 JUCHUILINHE © o < = S
= = 2
g 3 g 3 3 3 3
g E | S| E| 8 E | s | E| S| E |s|E |8 |E
= ) = o = o) = ) = ) = ) = o)
T 3 ) 3 ) S ) 3 ) 3 T 3 ) 3
(@) fos) @) oo (@) fos) (@) o) (@) [eo) @) [eo) @) o)
Paznen 1. BBeneHne B KOMOMHATOPHBIN aHAIIN3
Tema 1. OcHOBHBIE KOMOMHA- 8 2 2 4
TOpPHBIC OOBEKTHI U YUCIIA.
Tema 2. AnreOpanyecknii  u | 8 2 2 4
TEOPETHKO-MHOKECTBCHHBIH
METO/IBI.
Tema 3. Metox  mpou3Bojs- 6 2 4
X QyHKIHIA.
Tema 4. PexyppentHole cooT- | 8 2 2 4
Homrenust. Yucna Pubonavyu.




Tema 5. PexyppentHoe  BbI- | 6 2 4
YHUCIICHHEe  KOMOHMHATOPHBIX
YHCeL

Tewma 6. JIuHeitHbIE OTHOPO- 6 2 4
HBIE PEKYPPEHTHBIC COOTHO-
LIEHUS.

Tema 7. Heognoponueie  pe- | 8 2 2 4
KyPPEHTHBIE COOTHOLICHHS.

Tema 8. [{enouncneHHbIe 6 2 4
GYHKIMHA M MX aCUMOTOTHYE-
ckue npubnmkenus. ®opmyna
CyMMUpOBaHUs Diijepa.

Pasnen 2. Teopus rpados.

Tema 9. I'padp. Cremenr Bep- | 9 2 2 5
mmHbI rpada. Tuns rpagos.
Tema 10. Casi3HbIe rpadel. | 6 2 4

KommonenTs! cBsg3noctH. M30-
MopQHBIE TpagBbl.

Tema 11. XapakTeprcTHKH 6 2 2 2
BepUIMH U pedep rpada.

Tema 12. DiinepoBsl U raMuib- | 8 2 2 4
TOHOBBI TpaQBbl.

Tema 13. JlepeBpst. Xapakre- | 6 2 4
pH3allMOHHAs TeopeMa.

Tema 14. [Inanapusie rpaderu | 4 2 2
mwrockue rpadul. Teopema Dii-
nepa.

Tema 15. Packpacka BepmmH 1 | 6 2 2 2
pebep tpada. Teopema Ké-
HUTra.

Tema 16. Packpacka kapt. ['u- | 6 4 2
[0Te3a YEeThIPeX KPacoK.

B TOM uymcie Tekymuid KOH- 1 1
TPOJIb

3auyer

UTOoro 108 16 34 1 57

4. Y4yeGHO-MeTOANYECKHE 0fecrieyeHne CaMOCTOATEbHON PadoThl CTY1eHTOB

CamocrosiTenbHas paboTa sSIBIIETCS BaXKHEHIIEeH COCTaBHON YacThiO yueOHOTO Tpoliecca u 00si-
3aHHOCTBIO KaXI0TO CTYJCHTA.

Jlns obecrnieueHus: caMOCTOSATENbHON paboThl 00YUarOIMIMXCS UCIIOJIB3YETCS ANEKTPOHHBIN KypC
JluckpeTHass matematuka, https://e-learning.unn.ru/course/view.php?id=8378, co3nanHblii B cucteme
anekTponHoro ooyuenus HHI'Y - https://e-learning.unn.ru/.

CamocTtosTenbpHas paboTa CTyIEHTOB 0 JUCIHUILINHE «J{MCKpeTHas MaTeMaTHKay OCYIeCTBIIs-
eTcs B CIICAYIONIMX BUIaX: MOATOTOBKA K OMPOCaM, KOJUIOKBUYMY, KOHTPOJILHOU padoTe U 3a4eTy.

MeToan4yeckue peKOMeHIAHMU K CAMOCTOSATEJIbHOM padoTre
IToaroroBka Kk onpocam

[ToaroroBka K ompocy, MPOBOAMMOMY B paMKaxX MPAKTHYECKOTO 3aHATUS, TpeOyeT YTOUHEHUS
KpyTa BOTIPOCOB, BBIHECEHHBIX HAa KOHKPETHOE 3aHSITHE, TOBTOPEHUSI OCHOBHBIX TEPMHHOB, 3alIOMHHA-
Hus GopMyn U anropuTMoB. OHa BKIFOYAeT B ce0sl O3HAKOMIIEHHE C TeMOU MPaKTUYECKOTO 3aHSATHS,
M3y4eHNEe TEOPETUIECKOTO MaTepHaia B COOTBETCTBUHU C TEMOW 1O KOHCTIEKTY JICKITUH, H3y4€HHE COOT-
BETCTBYIOIIHUX Pa3AesiOB YYCOHHKOB U yUEOHBIX MOCOOUH, MOUCK JOMOJHUTEILHOTO MaTeprana B CETH
HNuTtepner.
MeToanuyeckne peKOMEeHIAUM:


https://e-learning.unn.ru/course/view.php?id=8378
https://e-learning.unn.ru/

1) BbIIHMCATh onpeaesieHus, HOPMYJIbI U 3aTIOMHUTD UX;

2) W3Y4YHTb AITOPUTMBI PEIICHUS ¥ PEKOMCH/IAIMH 110 PEIIEHUI0 KOHKPETHBIX 3a/1a4, TPe/I-
CTaBJICHHBIC B KOHCIEKTE JICKIIHIA;

3) paccMOTpeTh IPUMEPHI, IPEACTABICHHbIE B KOHCIIEKTE JIGKIIUM, IOHATh X0/ PELICHHUS;

4) 3amucarh BOSHHKIIKE BO BPEMsI CAMOCTOSATEIILHOM pabOThI C KOHCIICKTOM U Y4eOHOM JIn-
TepaTypoil BOIPOCHI, YTOOBI 3aT€M Ha MPAKTHYECKOM 3aHATHUH IMOJTYyYUTh HA HUX OTBETHI;

5) oOpararhcs 3a KOHCYJIBTAIIUCH K MPEoIaBaTel0 IPH BOSHUKHOBCHHUU 3aTPYAHCHUHN B
OCBOCHUHM MaTepuaa.

IloaroroBka K KOHTPOJILHOI padoTe

KonTtponbHbie paboThI SBIAIOTCS TPAIUIIMOHHBIM OLICHOUYHBIM CPEJICTBOM, IPUMEHSIEMBIM IIPU
00y4eHMH MaTeMaTU4YEeCKUM AUCHUIUIMHAM. L{enbro KOHTPOJIBHBIX PaboT SABJIAETCS MPOBEPKAa YMEHUI
¥ HaBBIKOB MCIOJIb30BAHUS (OPMYII U aJITOPUTMOB, KaK B CTAaHIAPTHBIX, TAaK M HECTAHJAPTHBIX 3aJ1a4-
HBIX CUTyaLUsX.

MeTtoauyeckue peKOMeH AU

1. Ha npakTuuyeckoMm 3aHATHH, IPEALIECTBYIOLIEM KOHTPOJIBHOM paboTe, CO CJI0B Mpenojjana-
TEJs 3aIUIINTE BUbI 3aJJaHUM, KOTOpbIE BOMAYT B padOTy U KPUTEPUU UX OLIEHKH, BPDEMEHHOM pe-
rJIaMeHT paboThl. 3a7aiiTe YTOUHSIOIUE BOIPOCH! IIPENOIaBaTeNt0, €CIU OHU €CTb.

2. IloBropute HhopMyJIbl M AITOPUTMBI PELICHUS IO TETPAIU JUISl IPAKTUYECKUX 3aHATHH.

3. Pa3bepute penieHre OCHOBHBIX THIIOB 33/IaHUH 110 YKa3aHHBIM BUJIaM, HCIIOJB3YsI TETPaIb
JUIs IPAaKTUYECKUX paloT.

4. V3yunTe KOHCIEKTHI JIEKIIUN [0 YKa3aHHOMY KpPYTy BOIIPOCOB.

5. Pazbepure HenonsaTHsie BaM Bompocs!l co crynentamu Bameii rpynmsl. Eciin ocranuce Bo-
IIPOCBI, pa30epUTe UX C MPENOAABATEIIEM.

6. PemmTe npuMepsl yKa3aHHBIX BHJIOB, U3 PEKOMEHIOBAHHBIX YYEOHBIX TOCOOHH.

MeTtoauyeckue peKoMeHAaluH
0 MOATOTOBKE K KOJUIOKBUYMY M 324eTy

JUig nomycka K 3a4eTy HEOOXOJMMO HaIMcaTh KOHTPOJbHYIO pa0OTy Ha IMOJIOXKHUTEIbHYIO
OLIEHKY, TO €CTh «yIOBJIETBOPUTEIBHO» WX BHIIIIE.
3adeT MpPOBOIUTCS B TPAIUIMOHHOW (opMe (OTBET Ha BOIPOCHI) C YUETOM OIICHOK 3a KOJUIO-
KBHYM U KOHTPOJIbHYIO paboTy.
[TonroroBka K KOJUIOKBUYMY U 3a4€Ty HAUMHAETCSl C MEPBOrO 3aHATHs MO aucuumuinHe. [lpu
3TOM Ba)KHO C CaMOI'0 Hayaja IIaHOMEPHO OCBAWBATh MaTepHal, pyKOBOJCTBYACh TpeOOBaHUSAMU, 00-
palarbcs K MpernoaBaTeliio 3a KOHCYJIbTalluel 0 HEYCBOEHHBIM BOIIPOCaM.

Jljis MOJrOTOBKM K c/1ade KOJUIOKBUYMa WM 3aueTa HeOOXOJUMO MEepBOHAYAIBHO MPOYUTATH
BECh JICKIIMOHHBIN MaTepual, a TAK)Ke COOTBETCTBYIOLIUE pa3/Ieabl PEKOMEHYEMbIX W3AaHui. JIlydmmm
BapUaHTOM SIBJII€TCSI TOT, IPU KOTOPOM IPU MOATOTOBKE UCTIOIb3YETCs HECKOIBKO HCTOUHUKOB HH(OP-
Maluu. 9TO COCOOCTBYET pa3HOCTOPOHHEMY BOCIIPHUATHIO KaX /10l KOHKPETHOM TeMbI JUCLUIIINHBI.

B O606H_IéHHOM BAPHUAHTC MMOATOTOBKA K CAAYC KOJIUIOKBUYMA WJIN 3a4€Ta BKIIFOYACT B ceost:

—e [IPOCMOTP MPOrpaMMbl y4eOHOW TUCIMIUIMHBI, IEPEYHS BOIPOCOB K KOJUIOKBUYMY WJIH 3a-
4eTy;
—e T0J00p PEKOMEHIOBAaHHBIX IpenojaBaTejieM UCTOYHUKOB (Y4eOHHKOB, Y4eOHBIX MOCOOUH,
JIOTIOJIHUTEIBHON JIUTEPATYPHI U T.1.),
® JCIIOJb30BAHME KOHCIEKTOB JICKIINI, MAaTEPUAJIOB 3aHATUN U UX U3yYEHUE;
® KOHCYJIBTHUPOBAHME Y IPENOIaBATEIS.

Y4eOHO-MeTOoANYeCKHEe JOKYMEHTBI, PerJIaMeHTHPYIOIIHEe CAMOCTOATEIbHYI0 padoTy

aopeca 0ocmyna K 0OKymMeHmam



https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod all all.pdf

5. ®OoH 1 OLIEHOYHBIX CPEJCTB ISl IPOMEKYTOYHON aTTeCTAIMM MO TUCHHUILIHHE

5.1. Onucanue mKaa OLICHUBAHUSA PE3YJIbTATOB oﬁyqemm o JTUCHUIIJIHHE

B xoze mpoMexyTO4HOM aTTecTaluy Mo AUCIHUILIMHE OCYIIECTBISIETCS OIIEHKa CPOPMUPOBaH-
HOCTH KOMITOHEHTOB KOMIIETCHIIMH (TI0JIHOTA 3HAHWI/ HaJM4YHe YMEHHH/ HaBBIKOB), T.€. PE3YJIbTATOB
o0y4eHHs, yKa3aHHBIX B TaOnuie 1.2 HacTosmel padoueil mporpaMmbl, Ha OCHOBE OLIEHKH YCBOCHUS
COZIep KaHUs IUCIUILUIAHBIL.

O0600611eHHas O1IeHKa C(HOPMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETEHLIMHU B X0/1€ MPO-
MEKyTOYHOH aTTECTAIMH 10 TUCIUIUIMHE TPOBOJUTCS HA OCHOBE y4eTa TeKyIleil yCrieBaeéMOCTH B X0J1€
OCBOCHHUS AMCLUUIUIMHBI ¥ y4eTa pe3yJbTara C1aul MPOMEXYTOYHOM aTTeCcTaluy.

BrisiBieHHBIC TPU3HAKH HEC(HOPMHUPOBAHHOCTH KOMIIOHEHTOB (MHAMKATOPOB) XOTSI OBbI OJHOI
KOMIIETEHIIH HE MO3BOJISIOT BBHICTABUTh MHTETPHPOBAHHYIO MOJOKHUTEIBHYIO OLEHKY C(OPMHPOBAH-
HOCTH KOMITETCHIMI 1 OCBOCHUS TUCIUIUIMHBI HA TAHHOM 3Tane o0y4eHusl.

O06006meHHas O1IeHKa CPOPMUPOBAHHOCTH KOMIIOHEHTHOT'O COCTaBa KOMIIETEHIIHI Ha TIPOMEXKY-
TOYHOM aTTeCTaIlK, KOTOpasi BHOCUTCS B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJJOMOCTh 1O TUCLIUIUINHE U 3a-
YETHYIO KHHKKY CTYJIE€HTA, OCYIIECTBIIIETCS MO CIEAYIOIIEH OLEHOYHOM IIKAJIE.

IIIxana omeHKH C(l)OpMHpOBaHHOCTI/I KOMIIOHEHTHOI'0 COCTaBa KOMIIETeHIU M
Ha HpOME)KyTO'—lHOﬁ aTrecTalumn

Onenka YpoBeHb NOATOTOBKH

OT1nuyuHO c(OpPMUPOBAHHOCTh KOMIIOHEHTHOTO COCTaBa (MHAMKATOPOB) KOMIICTEHIIMH COOTBET-
CTBYeT TPEOOBAaHMSM KOMIIETCHTHOCTHOM MOJENM OYAYILEro BBIMTYCKHHKA Ha JaHHOM
aTane o0y4eHus, OCHOBaHHBIM Ha TpeboBanusx ®I'OC BO 1o HanpaBieHUIO OJrOTOBKH,
CTYZICHT TOTOB CaMOCTOSTENILHO pelIaTh CTaHJAPTHBIC M HECTAHIAPTHBIE MPOPECCHOHATID-
3a4reHo HbIE 3371a4M B NIPEIMETHOW 00JIaCTH JUCHUIIMHBI B COOTBETCTBUM C THIIAMH 337124 IPO-
(eccnoHaNbHOM AEATEIHHOCTH OCBaUBaEMON 00pa3oBaTeNbHON MPOTrPaMMBbI

Xoporiio c(OpPMHUPOBAHHOCTh KOMIIOHEHTHOTO COCTaBa (MHAMKATOPOB) KOMIICTEHIIMH COOTBET-
CTBYEeT TPEOOBAaHMSAM KOMIIETCHTHOCTHOM MOJeNH OyAyIIero BBITYCKHHKA Ha JIAHHOM
JTare o0y4deHus, OCHOBaHHBIM Ha TpeboBaHmax @I'OC BO no HamnpaBlIeHHIO MOATOTOBKH,
HO CTYZICHT TOTOB CaMOCTOSITEILHO PEIIaTh TOJIBKO Pa3IM4HbIe CTaHIapTHbIE npodeccro-
HaJIbHBIE 337]a4dl B IPEAMETHON 00NacTH JUCHUIUIMHBI B COOTBETCTBUHU C THUIIAMH 3a/ad
npodeccroHalIbHOM NeATeIbHOCTU 0CBauBaeMOH 00pa30BaTeIbHON NPOrpaMMBl

Y noBnerBopu- | chopMHPOBAHHOCTH KOMIIOHEHTHOT'O COCTaBa (MHMKATOPOB) KOMIIETEHIINI COOTBETCTBYET
TEJIbHO B II€JIOM TpeOOBAHMSAM KOMIETEHTHOCTHON Mojenu OyIymiero BBITYCKHMKA Ha JaHHOM
sTane o0y4eHus, o0CHOBaHHBIM Ha TpeboBaHusax ®@I'OC BO no HanpaBiIeHUIO TOATOTOBKH,
HO CTYACHT CIIOCOOEH pelIaTh JHIIh MUHUMYM CTaHAAPTHBIX IPO(ECcCHOHANBHBIX 3a/1a4 B
NpeJIMETHON 00JIACTH JUCUUIIMHBI B COOTBETCTBUHU C THIAMHU 3aJ]iad MPpOoQecCHOHaIbHON
JIeITeIbHOCTH OCBanBaeMOi 00pa30BaTeIbHON IPOrPaMMBbl

He 3aureno | HeynoBierBo- | copMHPOBaHHOCTH KOMIOHEHTHOT'O COCTaBa (MHIMKATOPOB) KOMIIETEHIINHA HE COOTBET-
PHUTEIBHO CTBYET TPeOOBAHHUSAM KOMIIETEHTHOCTHON MOJIENIN OYy/IyIIero BHITYCKHHKA Ha JAHHOM
aTarne 00y4eHHs, OCHOBaHHBIM Ha TpeboBanusx ®I'OC BO mo HampasieHHI0 NOATo-
TOBKH, CTYJICHT HE TOTOB pemaTh NpoecCHOHANBHBIE 331a49H B IPEMETHOH obnactn
JICLIUIIMHBI B COOTBETCTBUH C TUIIAMU 3a]a4 MPOeCCHOHATIBHON ESATEIbHOCTH OCBaK-
BaeMOH 00pa30BaTEIbHON MPOTPAMMEI

HIkana oueHnBanusi CPOPMHUPOBAHHOCTH KOMIIETEHIIUU

Yposens chop-
MHPOBAHHOCTH HeY/10BJIeTBOPHUTETHHO YAOBJIETBOPUTETHHO | Xopoiuo | OTJINYHO
KOMIIeTeHIUH
He 3a4TeHO 3a4TeHO
(uHaUKATOpA
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JAOCTHKCHUSA

KOMIIETEHIHH)
N .| YpoBeHb 3HaHUi B 00bEMeE, | YPOBEHb 3HAHUI B 00b-
VYpoBeHb 3HaHUH HIDKE MH- | MHHUMAIIBHO JOIyCTHMBII
N N COOTBETCTBYIOIIEM IIPO- eMe, COOTBETCTBYIOIIEM
3uanus HUMAJbHBIX TpeOOBaHMUIl. ypoBeHb 3HaHUi. Jlomy-
_ rpaMMme HOATOTOBKH. [lomy- | Tpe©oBaHMAM Mpo-
Wmenu mecto rpyOsie LIEHO MHOTO HETrpyOBIX
IIIEHO HECKOJIBKO HErpyObIX | IpaMMbl HOATOTOBKH,
OIINOKH. omnooK.
OIIHOOK. 6e3 ommoboK.
[IponemoHCTpUpOBaHBI
IIponeMoHCTpHUPOBaHEI BCE por PHp
ITponeMoHCTpUPOBaHEI OC- BCE OCHOBHBIE YMEHHS,
[Ipm pemenny cTaHapTHBIX OCHOBHBIE YMEHHSI, pEIIIEHBI
HOBHBIE YMEHHUs, PEIICHBI PpEILIeHBI BCE OCHOBHBIE
3a1a4 He IIPOAEMOHCTPHPO- BCE OCHOBHEIE 3a]a4Hl C He-
Yvmenus THUIOBBIE 337a4u C HETPY- 3a/1a4M C OTJEIbHBIMU
BaHbI OCHOBHBIE YMEHHSI. rpyOBIMHU OLITHOKAMH, BBI-
OBIMH OITHOKAMH, BBIITOJI- HECYIIECTBEHHBIMH
Wmenu mecto rpyObIe TIOJTHEHBI BCE 3aJaHUs, B
HEHBI BCE 3aJIaHKs, HO HE B HEJJ0YeTaMH, BEIIION-
OIITHOKH. MOJIHOM 00bEME, HO HEKOTO-
HOJTHOM o0BeMe. HEHBI BCe 3aJJaHus B
pBIE C HeIoYeTaMH.
MIOJTHOM 00BeMe.
[Ipm pemenny cTaHapTHBIX N IMponeMoHCTpHPOBaHEL
PH b f1ap NmeeTca MuUHMMAaNbHBIN IIpoxemoncTpupoBaHs! Oa- PO PHp
3a1a4 He IIPOAEMOHCTPHPO- HaBBIKH TIPH PEIICHUH
HaBbiku HabOpP HAaBBIKOB JUIS pelle- 30BbIC HABBIKH IIPH pellie-

BaHBI 0a30BbIC HABBIKH.
Wmenu mecto rpyOsie
OIINOKH.

HUA CTaHOAPTHBIX 3a/1a4 C
HEKOTOPBIMH HEAOYETAMHU

HUU CTaHJAPTHBIX 3a/1a4 C
HEKOTOPbIMU HEIOUCTAMU.

HECTaHJapTHBIX 33714
0e3 oIMbOK 1 Hegoue-
TOB.

Kputepuu oueHku TecTHpoBaHusi

Ouenka «oranyno» 85— 100 % npaBUIIBHBIX OTBETOB;

Ouenka «xopomo» 66—84 % npaBUIbHBIX OTBETOB;

OuneHka «yaoBJeTBOpuTeIbH0» 50—65% MpaBUIBHBIX OTBETOB.

3aad4.

Kpurepun oueHKH KOHTPOJIbHOM PadoThI
OueHka «O0TJIHYHO» B pa0OTE MPEACTABICHO MOJHOCTHIO BEPHOE PEIICHNE YEThIPEX 3a/1a4.
OuneHka «xopouo» B paboTe IpeCTaBICHO MOJHOCTHI0 BEPHOE PEIICHUE TpexX 3a1ay.
OuneHka «yJA0BJIETBOPUTEIbHO» B pad0oTe NPEACTABIECHO MOJHOCTHIO BEPHOE PEIICHUE JIBYX

OHeHKa «HEYTOBJECTBOPUTECJILHO0» PCIICHO MCHBIIIC ABYX 3a/1a4.

5.2 Kpurtepuu u npoueaypbl olleHUBaHUS Pe3yJILTATOB 00yUeHHUsI 0 TUCHHUIJIHHE

KpnTepml OLCHKH YCTHOI'O OTBE€TA CTYACHTA IIPHU OIIpoce

OneHkKa «O0TJIMYHO0» BBICTABISAETCS, KOT/AA CTYACHT ITyOOKO U MPOYHO YCBOUJI BECH IPOrpPaMM-
HBII MaTepHall, HCYEPIIBIBAIOINE, TOCIIEI0BATEIbHO, TPAMOTHO M JIOTUYECKH CTPOWHO €ro M3jaraer,
MPAaBUIBLHO 0OOCHOBBIBAET PELICHUS, YMEET CaMOCTOSTEIbHO 00001IIaTh U U3/1araTh MaTepual, He J0-
IycKasi OLINOOK.

OneHka «X0pomIo» BBICTABISAETCS, €CIIN CTYJEHT TBEPJIO 3HAET MPOrpaMMHBIN MaTepua, rpa-
MOTHO | TI0 CYIIECTBY M3JIaraeT ero, He JOMYyCKaeT CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MOJKET MPaBUILHO IPUMEHSTh TEOPETUYECKHE MOJIOKEHHUS.

OneHka «y/10BJeTBOPUTEIbHO» BBICTABISIETCS B TOM Clly4dae, IIPH KOTOPOM CTYAEHT OCBOWII
TOJILKO OCHOBHBIE KaTE€rOpuUu TeMbI (ompeaeneHus, popMyisl, cBOICTBa, GOPMYINPOBKU TEOPEM), HO
JOIYyCKaeT HETOYHOCTH, HapyIIaeT MOCIIeI0BaTeIbHOCTD B M3JI0KEHNH IPOTPAMMHOT0 MaTepHaa.

OneHka «HeyI0BJIeTBOPUTEIbHO» BBICTABISIETCS CTYICHTY, B OTBETE KOTOPOTO OOHAPYKH-

JIMCh CYIIEeCTBEHHBIE MPOOEIIbl B 3HAHUU OCHOBHOTO COJIEpKaHUs y4eOHOM MporpaMMbl TUCIUILITHbI
WIN TpyOBIe OIIMOKH.

Kpurepun onieHKH yCTHOTO OTBETa CTYIeHTA HA KOJUIOKBHYMe
OneHka «OTJIMYHO» BBICTABIISIETCA, KOTJa CTYI€HT TITyOOKO U MPOYHO YCBOMJI BECH TPOTPAMM-
HBII MaTepHuall, UCUEPIIbIBAIOLIE, IIOCIEA0BATENBHO, IPAMOTHO U JIOTUYECKHU CTPOMHO €T0 U3JIaraeT, He
3aTpyJHSETCS] C OTBETOM IPH BUIOW3MEHEHUU 3a/laHusl, PaBWIbHO OOOCHOBBIBAET PELICHUS, yMEET
CaMOCTOSITeNTbHO 0000IIaTh M U3JIaraTh MaTepua, He JOIMycKas OINOOK.



OneHKa «XOPOIIO» BHICTABIISIETCS, €CJIM CTYACHT TBEPAO 3HAET MPOTPAMMHBIN MaTepual, rpa-
MOTHO ¥ TI0 CYIIECTBY M3JIaraeT ero, He JOMYCKaeT CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MOJKET IPABHIILHO MPUMEHSTH TEOPETHUSCKUE TTOJIOKEHUSI.

OneHka «y/I0BJeTBOPUTEIbHO» BBICTABIISICTCS B TOM Cllydae, IPU KOTOPOM CTYACHT OCBOWII
TOJIBKO OCHOBHBIE KaTErOpPHH TEMBI (OrpeneicHusi, GOpMYIIbI, CBOMCTBA, (POPMYIUPOBKH TEOPEM), HO
JOMyCKAaeT HETOYHOCTH, HAPYIIAET TOCIIE0BATEIIEHOCTh B U3JI0KEHUU TTPOTPAMMHOTO MaTepuaa, uc-
MBITHIBAET CYIIIECTBEHHBIC 3aTPYAHCHUS MIPH I0KA3aTEIhCTBAX WUJIM COBCEM MX HE MPOBOJIUT.

OuneHka «Hey10BJIeTBOPHTEIbHO» BBICTABISICTCS CTYJICHTY, B OTBETE KOTOPOTO OOHApYKH-
JIUCh CYIIECTBEHHBIE MPOOEIbl B 3HAHUU OCHOBHOTO COJICPKAaHUS y4eOHOU MPOrpaMMBbl TUCITUTUTHHEI
WU TpyObIe OIUOKH.

Kpurepun ouieHKH YCTHOIO OTBETA CTY/I€HTA HA 3a4éTe
OneHKa «3a4TEHO0» BHICTABIISIETCS B TOM CIIydae, €CIH CTY/ACHT MPEICTaBUI BCE OCHOBHBIC Ka-
TETOPUH TEMBI 0€3 OIHOOK.
OneHKa «HE3a4YTEeHO0» BBICTABIISIECTCS CTYICHTY, B OTBETE KOTOPOTO OOHAPYKHIIIUCH CYIIIECTBEH-
HbIE MPOOENbl B 3HAHWM OCHOBHOTO COZACP)KaHUS y4eOHOH MpOTrpaMMbl THUCHMIUIMHBI MW TPyObIe
OIIIHOKH.

5.3 TunoBble KOHTPOJILHBIE 32/1aHNUSI WM HHBbIE MATEPHAIbI, HEOOXOAUMBbIE /1JIsl OIEHKHU pe-
3yJbTATOB 00y4eHHs U JIs1 KOHTPOJIsl JOPMUPOBAHUS KOMIIETEHIMH

Bomnpocsl 1uist onmpoca
1Jis1 onleHKH copmupoBanHocTu komnerenuni ITK-4
OcHoBHbBIE KOMOUHATOPHBIE OOBEKTHI.
@opMyITBI 1151 BBIYUCICHHUS] OCHOBHBIX KOMOMHATOPHBIX YHCE.
TeopeTnko-MHOKECTBEHHBIH METO/I.
MeTo pou3BOASIIHNX (QYHKITHA.
AnreOpandecKkuii METO/I.
[Toctpoenue rpadoBbIX MoEICH, TPEOOBAHUS.
OaHOpOIHBIE U HEOJHOPOIHBIE PEKYPPEHTHBIE COOTHOIICHHUS.
1Jis1 onleHKH copmupoBannocTu komnerenuuni IMK-5
Pemenne pekyppeHTHBIX COOTHOILIEHUH.
9. Bwuns! u Tumnsl rpagos..
10. MaTpuiibl CMEXHOCTH U U30MOp(hU3M rpadoB.
11. D¢ heKkTUBHOCTh TUCKPETHBIX aITOPUTMOB.
12. OcHOBHBIE aNITOPUTMBI TEOPUU TPadoB U UX 3PPEKTUBHOCTS.
13. Touck kpaTyalmmx myre B rpade.
14. B3BeweHHble rpadbl U UX UCTIOJIb30BaHHE.
15. [IpakTuyeckoe MpUMEHEHNE SIIEPOBBIX U FAMHJIBTOHOBBIX I'padoB.

Noogok~whPE

2

Bonpocs! 1151 KOJLIOKBHYMa

AJis1 oueHKHU cpopmupoBanHocTH komnerenuuii ITK-4
Coueranus, IEPECTAHOBKU U pa3MeleHus 0€3 MOBTOPEHUH.
CoueraHus, NEPECTAHOBKU U Pa3MEILEHUS C IOBTOPEHUSIMHU.
KombOuHaTropHble TOX/I€CTBA U CBSA3U MEXKITY HUMH.
CBs3b MeXly pa3MEILEHUSAMH, COUETaHUSIMHU U TIEPECTAHOBKAMU C IOBTOPEHUSMHU.
Anrebpanyeckuil METOJ] U3yueHus, KOMOMHATOPHBIX OOBEKTOB U YKceln. Teopema oOpalieHusl.
Pemenus ypaBaenus ki+ko+...+ks=n.
TeopeTrKo-MHOXKECTBEHHBII METO]T 3y4eHUs] KOMOMHATOPHBIX 0OBEKTOB U YKcell. Teopema BKIIo-
YEHUSI-UCKITIOUEHUS.
UYuciio 6eciopsiikoB.
9. HzyuenHme KOMOMHATOPHBIX OOBEKTOB M YMCEIl C MOMOIIBIO MPOU3BOAAIINX (yHKUUH. [Iprumepsl.

NogakrowhE
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10. PexyppenTHbie cooTHomenus. Yucna @udonayun. Cymma M-bIX cTENEHEN MEpBBIX N HATYpPaTbHBIX

YHCell.
AJIsl OlleHKH cpopmMupoBaHHocTH Komnerenuui ITK-5

11. PexyppeHTHOE BBIYHCIICHHE KOMOMHATOPHBIX YHCEIL.

12. Obuiee 1 yacTHOE PEICHUSI PEKYPPEHTHBIX COOTHOIIEHUH. CBA3b MEX/y OOIIMM U YaCTHBIM pelle-
HUSIMU JINHEHHOTO COOTHOILICHUS.

13. Pemienne oqHOPOTHOTO TUHEHHOTO PEKYPPEHTHOTO COOTHOIIICHHMSI.

14. Obuiee penieHrEe 0JHOPOJHOIO JIMHEHHOIO PEKYPPEHTHOI'O COOTHOILIEHHUS.

15. Pemienne HEOAHOPOJHBIX JIMHEHHBIX PEKYPPEHTHBIX COOTHOLIEHHH.

16. 3agauu o0 A€IEHNUHU IIOCKOCTH MPSIMBIMU U IIPOCTPAHCTBA IJIOCKOCTSIMU.

17. OueHku ¥ aCUMITOTUKYA KOMOMHATOPHBIX 4rcel. OIeHKa yucia OecIopsIKOB.

18. Onenka n-oro ujaeHa MoCIe0BaTEIBHOCTH ¢ APOOHON Mpou3BoasIIeH )yHKIIUCH.

19. ®opmyna cymmmupoBanus Jinepa. OneHKa YaCTUYHON CyMMBbI WIEHOB TApMOHHYECKOTO PAJIa.

20. Ornenka yacTuyHOM cyMMbl 3HaueHui Gyakiwn f (X) = In X 1 ynciaa coueranuii.

Tunosble 3a1aHUs TECTHPOBAHUS
Jis1 onleHKH copmupoBanHocTu komnerenuuii ITK-4

B xasxcoom 3a0anuu cnedyem eviopame 00ur npasuibHblll 6ApUAHM OMEEMa U3 Yemvlpéx npeo-
JIOJCEHHBIX.
1. Ecmu u3 A B C Beayt 3 nopory, a u3 C B B — 5 nopor, To yricino MapumpyToB u3 ropoja A B ropox B
gepes ropon C pasHo 1) 24; 2) 15; 3) 45; 4) 8.
2. Kaxmoe u3 6 CpovHBIX MUCEM MOXKHO TepeaaTh ¢ JIIoObIM U3 3 KyphepoB. YUCIIO crioco6oB, KOTO-
PBIMH 3TO MOXKHO cJienath, paBHo 1) 216; 2) 18; 3) 120; 4) 729.

3. C§ pasuo 1) 56; 2) 336; 3) 512; 4) 6561.

4. B TypHHpe pa3bIrpbIBacTCs TpU Meaaiau (3050Tast, cepeOpsHas, OponsoBas) cpenu 10 komanm.
Yucno cnoco6oB, KOTOPEIMU MOYKHO UX Pa3bIrpaTh, paBHO

1) 19683; 2) 120; 3) 220; 4) 720.
5. Yucno cnocoboB, KOTOPEIMU MOXKHO BeIOpaTh 10 kHMT U3 15, paBHO

1) 150; 2) 360360; 3) 25; 4) 3003.
6. IlepectanoBok U3 OyKB cl0Ba «k0J000K» cymecTtByeT 1) 210; 2) 5040; 3) 420; 4) 35.
7. 17 yenoBek JeNnsT HA TPU IPYMIBL: JABE MO 5 U 0J1HY U3 7 yenoBeK. Yucio crnocoOoB AeeHus: paBHO
1) 4900896; 2) 63504; 3) 14400; 4) 175.
8. W3 220 crynentoB 163 urparoT B 6acket60md, 175 — B ¢yrboi, 24 He UrparoT B 3TH UTPhL. YKciIo
CTYICHTOB, UTPAIOIINX U B 6ackeTOo0I, U B pyTOOM, paBHo 1) 151; 2) 142; 3) 12; 4) 118.
9. PekyppeHTHOE COOTHONICHUE, SBIISIONICECS JIMHEHHBIM U OJTHOPOIHBIM:

1) an+1+2an = 0; 2) an+2tan+1+2an = 2"; 3) a§+2 +an+1+an = 0; 4) ansotansitan = 4.
10. OGiee penieHre peKYpPEHTHOTO COOTHOIICHHUS 8n+1 = 28n UMEET BU/L:
1) 2";2) en+d; 3) c-(-2)"; 4)c-2".
nJis1 oueHkH cpopmupoBannocTu kommnerenumii [MK-5

11. PemeHue peKyppeHTHOTO COOTHOIIEHUS an+2 — 2an+1 — 3@n = 0, IPH HAYAIBHBIX YCIOBHX a0 = 1, a1
= 4 YMeeT BUI:

1) 0,25(5-3" —(-1)"); 2) c-(~1)" +d-3";3) (3c—d)"; 4) 3" +(-1)".
12. TTonHbIM siBIIsIETCS rpad

] %



13. Yucno uukinos jumHb! 3 y rpada Ha pucyHke pasHo 1) 35; 2) 1; 3) 2; 4) 0.
14. Yucno p€oep y rpada Ko 5 paBuo 1) 5; 2) 7; 3) 10; 4) 25.

15. I'pad Ha pucyHke sBisieTcs 1) 3ilepoBbIM; 2) TaMHJIBTOHOBBIM; 3) Kak ditiepo-
BBIM, TaK U TAMHIJIbTOHOBBIM OJTHOBPEMEHHO; 4) HU TEM, HU JPYTUM.

16. MHuororpanauk umeet 8 BepuuH u 12 pedep. Uncio ero rpaneii paBHO
1) 4; 2) 5; 3) 10; 4) 6.
17. Yucno Bepmun nepesa ¢ 14 pedpamu pasuo 1) 13; 2) 14; 3) 9; 4) 15.

'L

18. Xpomartuueckoe uncio rpada Ha pucyHke pasHo 1) 5; 2) 3; 3) 2; 4) 4.
19. Ywucno rpaneti y rpada Ha pucyHke paBao 1) 5; 2) 1; 3) 6; 4) 2.
20. Yucno pébep y nononnenus rpada Ha pucynke pasuo 1) 3; 2) 1; 3) 5; 4) 2.

TunoBble BAPUAHTHI KOHTPOJbLHOMH PadoThI

1Jis1 onleHKH copmupoBanHocTu kKomnerenuni ITK-4

1. Kakux 7-3Ha4HBIX YHCENI OOJIbIIE: TEX, B 3aMCH KOTOPBIX €CTh CIMHHMIIA,
WA OCTAIBbHBIX?

2. Ckonbko pedep COAepKUT TonoiHeHue rpada Ha pucyHKe?
3. Haiitu ob1iee penieHrne peKyppeHTHOTO COOTHOIICHHUS
an+2 + ban+1 — 1dan = 7".
AJis1 oueHKHU cpopmupoBanHocTu kKomnerenuuii ITK-5

4. CKOJBKO pelIeHHH B IeNIbIX HEOTPULATEIbHBIX YHUCIIaX UMEET ypaBHeHHe X + 2y + 32 = 157
5. Haiiti cymMMy Bcex TpEX3HAUYHBIX HATYpPAIbHBIX YMCEIl, COCTABICHHBIX U3 HEUETHBIX IUQD.

KoHTpoJIbHbIE BONPOCHI /LISl HPOMEKYTOYHOI aTTecTamun (K 3a4eTy)

Kon

No Bonpoc (popmupyemoit

KOMIICTEHIIU U

(uHaMKaTopa)
1 CoueTtaHusi, IEPECTAaHOBKH M pa3MelieHus 6e3 MOBTOPEHHIl. TIK-4
2 CoueTaHus, NEPECTAHOBKU M PA3MEICHUS C IOBTOPCHUSAMH. TIK-4
3 KomMOnHaTOpHBIE TOXKIECTBA U CBA3H MEKTY HAMHL. IIK-5
4 CBs13p MEXIY pa3MENIeHUSIMH, COUYETAaHNSIMU 1 TIEPECTAHOBKAMH C TOBTOPEHHSIMH. IIK-4
5 Aunrebpanueckuii MeToJ1 U3y4eHHsl, KOMOMHATOPHBIX 00BEKTOB U unces. Teopema oOparieHusl. TIK-4
6 Pewienus ypaBHenus Kitko+...+ks=n. IIK-4
7 TeopeTHKO-MHOXKECTBEHHBIIH METO/T H3YUeHHUsI KOMOMHATOPHBIX 00BEKTOB U Yncel. TeopeMa BKIIOUCHHS - 11K-4

HCKITFOUCHHUSL.




8 Yucao 6ecriopsiKOB. IIK-4
9 H3yueHre KOMOMHATOPHBIX OOBEKTOB W YHCEII C TIOMOIBIO IIPOU3BOASAIMX GyHKUMH. [IpuMepsl. IIK-5
10 Pexyppentasie cootHomenus. Yucna Gudonauun. CymMma M-pIX CTENEHEN MEpBHIX N HATYpaJIbHBIX YH- TTK-5
cellL.
11 | PexyppeHTHOE BBIUHCICHHE KOMOMHATOPHBIX YHCEL. IIK-4
12 | OOuiee u 4aCTHOE PEIICHHUS PEKYPPEHTHBIX COOTHOIIEHHU . CBS3b MKy OOIINM M YaCTHBIM PELICHUSIMH TIK-4
JIMHEHHOTO COOTHOILEHHUSL.
13 | PereHue 0THOPOIHOTO JMHEHHOTO PEKYPPEHTHOTO COOTHOIICHHS. 1IK-5
14 O0b1ee penieHre 0JJHOPOTHOTO JIMHEHHOTO PEKYPPEHTHOTO COOTHOIIICHUSI. 1IK-4
15 Pemenne HeOAHOPOAHBIX IUHEHHBIX PEKYPPEHTHBIX COOTHOLICHUH. IIK-4
16 | 3apgaum o eNeHUH IIOCKOCTH MPSIMBIMU U IIPOCTPAHCTBA TNIOCKOCTSIMH. IIK-5
17 | OneHKH ¥ aCUMITOTHKH KOMOHHATOPHBIX yncel. OneHka umcna 6eCnopsaKoB. 1IK-4
18 | OrueHka N-0ro 4ieHa nocle0BaTeNbHOCTU ¢ JPOOHO#H npou3Boasieil (yHKIHCH. 1IK-4
19 Dopmyna cymmupoBanus Diinepa. OneHka 4aCTUYHON CyMMBI 4ICHOB FaApMOHUUYECKOI0 psijia. IIK-4
20 | Ouenka yactruHO# cymmbl 3HaueHui pyHkuuu f (X) = In X 1 uncna coyeranuii IIK-4
21 I'pa¢. Crenens BepuHbI rpada. JlemMMa 0 pyKOTIOXKaTHSX U CIEACTBHS U3 HEe. 1IK-5
22 Tunst rpadoB (IycToii, MONHBINA, OAHOPOIHBIH, K-T0JBHEIH, KOJIECO). IIK-5
23 | Cassmocts rpada. Jononuenue rpada. (2 TeopeMsl). 1IK-4
24 Teopema 06 oreHke urcna pedep rpada ¢ p BepiunHamu i K komnosertamu (| gacts). IIK-4
25 Teopema 00 oreHke urcna pedep rpada ¢ p sepumaamu U K kommonentamu (11 yacts). IIK-4
26 Diinepossl rpadsl. Teopema Ditnepa. 1IK-4
21| Crencraue m3 TeopeMsbl Diinepa. [aMUIETOHOBBI TPadEbL. IIK-4
28 Jepesbs. XapakTepusauonHas Teopema. CIeCTBHE. IIK-4
29 Teopema Kanu (moctpoenune otodpaxenus ¢, koxa [Iprodepa). IIK-4
30 Teopema Kanu (10kas3aTenscTBo GHEKTHBHOCTH OTOOPaYKEHHUS (). IIK-4
31 Teopema o mocTpoeHNH 0cToBa rpada. 3agada 0 HAX0XKASHUH OCTOBa MUHHMAJIBHOTO BECa. IIK-4
32 | Mnockue rpadsl. Teopema 06 yknaake rpada B mpocTpancTBo Ea. IIK-4
33 Vxnanka rpada Ha IIIOCKOCTH 1 Ha cdepe. IIK-4
34 Teopema Diinepa aist mwiockoro rpada. Cnencreus 1,2,3. IIK-4
35 | Crencrusi 4 5 w3 TeopeMsl Diinepa s II0CKOro rpada. IIK-4
36 Packpacka BepimmH rpada. 3a1auu 0 HOKPHITHH MaXMaTHON JOCKH JOMHHO. IIK-4
37 Teopema Kennra. IIK-4
38 | 3anaun o 3makoMBIX 1 yueHbIX. PebepHas packpacka. IIK-5
39 Packpacka kapT. 3ajaua 0 packpacke KapThl 00JIaCTH. IIK-5
40 | I'mmoresa geThIpex Kpacok. Teopema XuBysa. IIK-5

6. YueOHO-MeTOAMYEeCKOEe M MH(pOPMALIMOHHOE 00ecneyeHne TUCHHIIUHBI

a) OCHOBHAsI JIUTEpPaTypa:

1. KiekoBkuH, [.A. BBeneHne B nepeurciInTeNIbHYI0 KOMOMHATOPUKY: yueOHOe ocodue ' A.
KnexoBkun. — CI16: Jlanb, 2018. — 228 ¢. — URL: https://e.lanbook.com/book/101841 (nata obpamieHus

2.05.2019)

2. Koxyxos, C.®. COOpHUK 33734 110 TUCKPETHOW MaTeMaTHke: yueoHoe nmocobue/ C.d. Ko-
xyxoB, [1.U. CoBeptroB. — CII6: JIans, 2018. — 324 ¢. — URL: https://e.lanbook.com/book/102606 (nata

obpamenus 2.05.2019)

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

1. I'muOuuyk, A.A. DneMeHTHl JUCKPEeTHONH MaTeMaTHKH B 3a/adax. yueOHoe mocobue/ A.A.
[mubnayk. — M.:MIIHMO, 2016. — 176 ¢. — URL.: http://znanium.com/catalog/product/958767 (nara

obpamenus 2.05.2019)

2. [luckpetHas marematuka. — M.: M3n-Bo «Hayka» (PAH) —Beimycku Nel,Ne2, Ne3, Ne4. 2017.

— URL: https://e.lanbook.com/journal/2908 (nata o6parmmenus 2.05.2019)



https://e.lanbook.com/book/101841
https://e.lanbook.com/book/102606
http://znanium.com/catalog/product/958767
https://e.lanbook.com/journal/2908

3. Nopnanckuii, M.A. KogupoBanne komouHaTopHbix 00bekToB/ M.A. Nopmanckuii. — CII6:
Jlanb, 2018. — 92 c. — URL: https://e.lanbook.com/book/102599 (nata oopamenwus 2.05.2019)

4. Kus3pkoB, B.C. Beenenue B Teoputo rpados: yuedHoe nocodue/ B.C. Kuaszpkon, T.B. Boin-
yenckas. — M.: Usg-s0o HOY «MHTVYUT», 2016. — 76 c¢. — URL: https://e.lanbook.com/book/100733
(mara obpamenus 2.05.2019)

5. Okynos, C.M. JluckpeTHast MmaTeMaTHKa. Teopus U MpaKTHKa pelieHus 3a1ad 1o nHpopma-
Tuke: yaeoHnoe nmocoodue/ C.M. OkynoB. — M.: U3a-Bo «Jlaboparopus 3Hanmiin, 2015. — 425 c¢. — URL:
https://e.lanbook.com/book/70776 (nata odpamenus 2.05.2019)

B) NporpamMmMHoe odecriedenne u UHTepHeT-pecypcehi:
JlutieH3MOHHOE TporpamMMmHoe obecnieuenue: Oneparronnas cuctema Windows.
JIuuensnonHoe nporpammuoe odecrieuenue: Microsoft Office.

Ilpogheccuonanvnvie 6azpl OAHHBIX U UHPOPMAYUOHHBIE CHPACOYUHbBLE CUCH EMbL
Poccutickuit uanexkc Hayunoro nutupoBanus (PMHILI), mnatdopma Elibrary: HanimonansHas uH-
(dopmMaroHHO-aHATUTHYECKast cuctemMa. Ajpec nocryna: http://elibrary.ru/project risc.asp

C80600H0 pacnpocmpansemoe npo2pammHuoe obecnevenue:
nporpammuoe obecrnieucuue LibreOffice;
nporpamMMmHoe obdecrieueHue Yandex Browser;

Dnexmponnvie GudIUOMEUHbIE CUCHEMbL U OUOTUOMEKU:

DnekTpoHHas oubimoreunas cucrema "Jlanw" https://e.lanbook.com/

DnekTponHas oubnmoreunas cucrema "KoncynsTant cTyaenrta” http://www.studentlibrary.ru/
DnekTpoHHas Oubimoreunas cucrema "FOpait"http://www.urait.ru/ebs

DiekTpoHHas Oubimoreynas cucrema "Znanium" http://znanium.com/

®dynnpamentanbHas oudaroreka HHI'Y  wwwe.lib.unn.ru/

Caiit 6ubmmorexu Apsamacckoro ¢pumana HHI'Y. — Aapec nocryna: lib.arz.unn.ru

Pecypc «MaccoBble OTKpBITBIE OHIIaH-KYpchl Hukeropoackoro yausepcurera um. H.M. Jlo-
6aueBckoro» https://mooc.unn.ru/

[Topran «CoBpemennass uudpoBas oOpaszoBarenbHas cpena Poccuiickoit ®eneparum
https://online.edu.ru/public/promo

7. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHne TUCUUIITHHBI (MOTYJIA)

[ToMemienust mpeacTaBiIsAOT co0Oi ydeOHBbIE ayTUTOPUM JUIsl MPOBENEHHUs y4eOHBIX 3aHATHH,
MIPEeyCMOTPEHHBIX POrpaMMOi, OCHAIlIEHHbIE 000PY/I0BaHUEM U TEXHUYECKHUMH CPEICTBAMHU 00yue-
HUS: (HOYTOYK, IPOEKTOP, SKPaH).

[TomenieHus 115 CaMOCTOSITENIbHOM paboThl 00yUYarOIMXCsl OCHAILIEHBI KOMITBIOTEPHOW TEXHUKON
C BO3MOKHOCTBIO MOAKIIOUEHHS K ceT IHTepHeT 1 o0ecrieueHbl JOCTYIOM B 3JIEKTPOHHYIO HH(pOpMa-
IUOHHO-00pa3oBarenpHyto cpeny HHI'Y.


https://e.lanbook.com/book/102599
https://e.lanbook.com/book/100733
https://e.lanbook.com/book/70776
http://elibrary.ru/project_risc.asp
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http://znanium.com/
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https://online.edu.ru/public/promo

[Iporpamma nuciuniauuel  JMcKpeTHass MaTeMaTuka cocraBieHa B cootBeTcTBun ¢ ®I'OC BO
no HanpapieHuto moArotoBku 44.03.05 [Menaroruueckoe obpa3zoBanue (¢ AByMs MPOGUISIMU MTOATO-
TOBKH) (YpoBeHb OakanaBpuara) (mpuka3z Munoopuayku Poccun ot 22.02.2018r. Nel25)

ABTop(Bl):
K.I1.H., JIOLICHT Canranosa M.E.

Peuiensent (b1):
K. IT. H., JIOLEHT Muponosa C.B.
Kadenpa maremaTtuxu, puzuku u nHGOPMaTHKH

J.I1.H., TOLIEHT ®ponos U. B.
[Iporpamma ooOpeHa Ha 3aceaHuu MeToaudeckor komuccuu ot 24.05.2023 roaa, npotokoi Ne 5

IIpencenarens MK @PakynbTeTa €CTECTBEHHBIX U MATEMATUYECKUX HAYK
K.II.H., JOLECHT Bomoaun A.M.

I1.6. a) COI'JTACOBAHO:

3aBenyromniuii OnoINOTeKOM denoceesa T.A.





