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1. HEJIM U 3AJAYU JUCLUATLINHBI

Heap mucuumiuHbl — (HOPMHUPOBAHHME CHUCTEMATH3UPOBAHHBIX 3HAHWKW B 00JacTH
JUCKPETHOM MAaTEMaTHKHU.

3agaun TMCUUIJIMHBI:

— W3y4YCHHE OCHOBHBIX Pa3/eioB JTUCKPETHOW MaTeMaTHKH: KOMOMHATOPHOTO aHAJH3a,
Teopuu rpados;

— (dopMupoBaHKE TMO3HABATEIILHBIX HHTEPECOB, CIIOCOOHOCTH K CaMOOOPa30BaHHUIO.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

Huctunnuna «JlUCKkpeTHass MareMaTWka» OTHOCHUTCA K  00s3aTeIbHON  YacTH
npodeccuonanpHoro 1wkiaa (b1.0.08). O6nacteio mpodeccuoHaIbHOM — ACSITENIBHOCTH
0akaiaBpoB, Ha KOTOPYIO OPUEHTUPYET AUCLUILINHA, SBIISETCS 00pa3oBaHue.

OcBoeHHe JUCHUUIUIMHBI TOTOBUT K paboTe CcO  CIEAYIOIHUMU  OObEKTaMH
podeccroHaIbHOM e TEIbHOCTH OaKaIaBpoB:

— oOy4eHue;

— BOCIHUTAHUE;

— pa3BUTHE;

— oOpa3oBaTeNbHBIE CUCTEMBI.

[IpodunbHoil UIs AaHHON IUCHUIUIMHBL SABJIsETCS MpodeccuoHanbHas AeAITeIbHOCTh
OakanaBpoB. [[y1s1 0CBOEGHUSI AMCHUUIUIMHBI CTYJIE€HTHI HUCIOJB3YIOT 3HAHUS, YMEHHUS U CHOCOOBI
NesITeNbHOCTH, Cc(QOpMHpOBaHHBIE B Ipoliecce U3ydeHus mnpeaMera «MaremaTuka» Ha
MpebIAyIeM YpOBHE 00pa30BaHUs, a TAK)KE 3HAHUS, YMEHUSI, HABBIKH, CIIOCOOBI 1€ATEIbHOCTH
U YCTaHOBKHM, TMOJy4eHHble U CGOPMUPOBAHHbIE B XOJ€ H3YYCHHUS JTUCIUILINH
«MaremaTtudeckuii aHanu3y», «Anredpay, «[IporpammupoBanuey.

«/luckpetHass ~MareMaTHKa» OTHOCHUTCA K IUCIUIUIMHAM, (GOpPMUPYIOMINM 0a30BbIi
YpOBEHb 3HAHUHN I OCBOCHHUS JPYTUX CIEUUATIbHBIX JTUCIUIUIMH: JIeMEHTapHas MaTeMaTHKa,
TEOpUsl BEpOSATHOCTEW M MaTeMaTHueckas CTAaTUCTUKA, METOAbl M CPEACTBAa 3aIUThI
nH(popMaLKY, KOMIBIOTEPHOE MOJIEIMPOBAHNE, METO bl IOCTPOCHUS AITOPUTMOB U JIp.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIIUITJIMHbI

[Ipontecc w3ydeHWs JUCHUILIMHBI HAmpaBieH Ha (HOPMUPOBAHUE  CIICIYIOIINX
KomMnemeHuuii.

— Cnoco0eH oCyLIECTBISTh MOUCK, KPUTUUECKHUI aHaNu3 U CUHTE3 UH(popmanuu,
IPUMEHSATh CHCTEMHBIH TOAXO0/I TS pelieH s mocTaBieHHbIX 3a1au (YK-1);

— Cnoco0eH MpOeKTHpPOBaTh M PEaIH30BBIBATH IMPOTPaMMy OCHOBHOTO U
cpenHero obiero oopasoBanus 1o npeamery Mudopmaruka (IK-3).

HaumeHoBaHHne U KOO HHAUKATOPOB JOCTUIKCHHU S KOMIIeTEHIIM:
B PE3YyIbTATC U3YUCHUA JUCHUIIIINHBI 06yqa101u1/n710>1 JOJDKCH:

3Hamy:

- VK-1.1 - 3HaHMe MEXaHHW3MOB M METOJMK TOHWCKa, aHalIW3a M CHHTe3a HHpopmanuu,
BKJTIOUAIOIINE CUCTEMHBIH moaxo 1 B obiactu obpazoBanus (3.1);

- YK-1.2 - 3HaHUe METOAMK MOCTAHOBKH IIEJIH U CTIIOCOOOB €€ TOCTHKEHHS, HAyYHOTO
NpeJCTaBIeHNs O pe3yibTraTtax 00padoTku nHpopmanuu (3.2);

- [IK-3.1 - 3HaHMe TEOpETHYECKUX OCHOB MH(OPMATHUKU, MPUHIUIOB (QPYHKIIMOHUPOBAHUS
nH(OPMAIIMOHHBIX CUCTEM U TexHomorui (3.1).



ymemp:

- YK-1.3 - ymeHne aHaM3upoBaTh 3a/1a4y, BHIACTATH €¢ 0a30BbI€ COCTABIISIONINE,
OCYHIECTBJISATH JEKOMIO3ULIMIO 3a1aunt (Y.1);

- YK-1.4 - ymeHue HaxOOUTh M KPUTHYECKU aHAIM3UPOBATH MHPOPMALIUIO, HEOOXOAUMYIO
JUTsl pelleHus nocrasieHHou 3anaun (Y.2);

- YK-1.5 - ymenue paccMarpuBaTh BO3MOXHBIE BapUaHThl PELICHMS 3a/]a4yH, OLIEHUBAs UX
JOCTOUHCTBA U HepocTaTku (Y.3).

enademao:

- YK-1.6 - BrmageHue MeTOJaMM YCTAHOBJICHUS MPUYMHHO-CICICTBEHHBIX CBS3€H U
onpezeneHus Hauboee 3HaYuMbIX cpeau Hux (B.1);

- VK-1.7 - BnajgeHue MexaHM3MaMU NOUCKa MHGOpPMALMKU B TOM 4YHCIE C MPUMEHEHHEM
COBPEMEHHBIX NH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHOJorui (B.2).

4. OFbEM JUCHUIIJIMHBI U BU/IbI YYEBHOM PABOTHI

OO0mmas TpyI0eMKOCTh JUCIUTIINHBI COCTABISIET 2 3a4eTHBIC CIUHUIIBL.

Bun yue6Hoit paboThl Bcero Cemectp
4acoB 7

AyauTOpHBIE 3aHSITHS (BCEro) 26 26

B tom uucne:

Jlexumnm (JI) 10 10

[Tpaktrueckue 3ansatus (113) 16 16

Cemunapsl (C)

JlabopaTtopusie paboTs! (JIP), KOHCYynbTaIN

CamocrositeabHast padora cryaenToB (CPC) (Bcero) 46 46

B Tom yucne:

[ToaroroBka K JICKIIMOHHBIM U MMPAKTHYECKUM 10 10

3aHITHUSIM

Komnoksuym 10 10

Teopernueckuii onpoc 10 10

NHnuBuayaibHOE TOMAITHEE 3ajaHue 10 10

IToaroroBka K TECTUPOBAHHIO 6 6

Bun npomexxyTouHoil arTecTanuu (3a4eT) 3auer 3auer

OO61ast TpyA0EeMKOCTh yac 72 72
3aUeTHBIC €IMHULIBI 2 2




5. COAEPKAHUE JUCIUAIIJIMHBbI

5.1. Conep:xanue pa3aenoB (MoayJiei) 1M CUMILTHHbBI

Ne
n/n

HaumeHoBaHue pa3jaesia
(MoayJist) 1M CHUILIMHbBI

Conep:xanue

KomOunaTopuka

O0mme mnpaBuia KOMOMHATOPHUKH: HPaBUHIIO
CYMMBI U NPOU3Be/ICHUS. OcHoBHbIE
KOMOMHATOPHbIe KOH(UIypanMU: DPa3MEIIECHUs C
NOBTOPEHUSIMH U 0€3 MOBTOPEHUH, MMEPECTAaHOBKU C
NOBTOPEHUSIMH H 0€3 MOBTOPEHUH, COYETaHUS C
MOBTOPEHUSIMH U 0€3 TOBTOPEHUI.

bunomuanbHble KO3(pPpHuMEHTHI. bBunom
Hebrorona. OcHOBHbBIE TOXK/ECTBA C ONHOMHAIBHBIMU
KO3 PUIIUEHTaAMH. TpeyronpHuK [Tackans.
Hekotoppie  mpumenenuss OuHoma  HploToHa.
[lonunomuanbHas  ¢opmyna.  KomOuHaTOpHBIM
CMBICIT IOJTMHOMUATIBHBIX KO3((UIIUEHTOB.
IIpuHuun BKJIWYEHHUN M HCKIKOYeHUH. [Tpumepsl
npUMeHEeHUsT (OPMYJIbl BKJIIOUEHUH M HCKIIOYEHHH
(OLIEHKH JUIs1 YMCJIa DJIEMEHTOB, HEe OOJaaroInX HU
OJIHUM U3 CBOWCTB; (hopMylia JUIsl YUCIIa JIEMEHTOB,
0071a/1a1011IUX B TOYHOCTH P CBOMCTBAMH).
KomoOunaropuka pa3omenuii. Yncna CrupimHra
1-ro u 2-ro poaa. Uucaa baaaa.

Pemrenne 3amaum o0 uymciae  pacrmosiokeHuit K
pa3sIUYHBIX ~ NPEAMETOB IO N sAOMKaM ¢
OTpaHWYEHUsSIMU W 0€3 orpaHudeHuid. PereHue
3a/la4¥ O YHUCIE PACIOJOKEHUH K HepaszmmmbIx
IOPEeIMETOB IO N sIIUKaM C OrpaHMYCHUAMHU U Oe3
OTpaHUYECHUH.

I'enepupoBanne KOMOMHATOPHBIX 00BEKTOB.
ANroput™M, MOPOXIAIOLIMK BCE N-IIEPECTAaHOBKHU.
ANroput™, NOPOXKJAOIUNA  BCE  M-COYETAHMS
(MOAMHO’KECTBA) JAHHOTO N-MHOKECTBA.

PexyppeHTHBIE COOTHOLLICHUS

IHoHnsiTHe peKyppeHTHOr0 cooTHOLIEeHus. [Tpumepnl
3amad, MPUBOISAIHX K PEKYPPEHTHBIM
cooTHomieHusIM.  Yucna ~ PuboHayuu,  yucia
Karanana.

Hekotopbie cnoco0bl pelieHHsi PeKYpPPEeHTHbIX
COOTHOILIICHHIA. JInnelinpie OJTHOPOTHBIE
PEKYPPEHTHBIE  COOTHOLIEHUS C  TOCTOSIHHBIMU
kodduImeHTaMu, 001U BU PEIICHHUS.
IpousBoasimue QPyHKIHUHU IOCIEI0OBATEIHbHOCTEN.
[TpousBomsmue  GYHKIIMM U PEKyppEeHTHBIE
COOTHOUIEHUSI.

OcHoBbI TeOpUN rpagos

OcHoOBHbIE IOHATHS U onpeaeaeHus. MaTpuyHas
(popma npeacrasiienus rpagos.

Omnpenenenne rpaga (HEOPUEHTHPOBAHHOTO).
Bepmunbsl u pebpa. I'padumueckas uHTEepnpeTanus
rpaga. CMEXHOCTb W HWHIMIACHTHOCTh. CTeneHu
BepunH. Teopembl 0 cyMMe CTeneHell BceX BEepIIUH




rpada ¥ O KOJMYECTBE BEPIIMH HEUETHON CTEICHH.
Marpuunas ¢opma npeacraBieHus rpadoB: MaTpuna
CMEKHOCTH, MaTpHLla UHLIUJEHTHOCTH.

Mapumpyrtsl B rpajge. KpaTyaiiiumii Mapmpyr BO
B3BELICHHOM CBSI3HOM rpade.

[oarpader u wactu rpada. Wzomopdusm rpacdos.
Mapmpytel B rpade. Llemm, mpocTeie menu, MUKIHI,
IpocCThblie HUKIBL. CBSI3HOCTD U JOCTHKUMOCTD.

Bunsl rpadoB: monHslil rpad, ABYmONBHBIA Tpad,
CBSI3HBIN Tpad.

Kparuaiimmii Mapmpyr BO B3BELIEHHOM CBSI3HOM
rpade: anroput™ JleHKkcTpsl.

OpuentupoBannblii  rpa¢g (oprpagdp) wu ero
OCHOBHbIE 3JIEMEHTBI: JIyra, MOJYyCTeNeHb 3axo/a U
UCXOJAa BEpLIMHBI, NyTh U KOHTYp. Matpuia
CMEXXHOCTH, MaTpulla HUHIUACHTHOCTH AJi oprpada.
Anroput™M (QpoHTa BOJHBI TIOMCKA KpaT4yalIiero
NyTH B OPHEHTHPOBAaHHOM rpade. MuHHMaILHBIE
OyrTdk B HarpykeHHOM  rpade.  AJTOpUTM
OTpeNeNieHuss MyTH MUHUMalIbHOM  JUIMHBI B
Harpy>xeHHoM oprpade.

I'aMuIbTOHOBBI M 3J1EPOBBI IPadbl.
["amMunbTOHOBBI rpadbl U HUKIBL YcnoBus [upaka u
Op>, rapaHTuUpyloOllMe CyIIECTBOBaHHE B Tpade
raMUJIbTOHOBA LIMKJIA.

OiinepoBel  Tpadpl.  Kputepmii  cyriecTBOBaHHs
SiJIepoBa IUKJIA U DMIICPOBOM 1IeNH (HE SBIISTFOIICHCS
IIUKJIOM) B Heoprpade. ANTOPUTM TMOCTPOCHUS
siinepoBa mwmkia (amroputm @Duepum). AnropuT™M
MOCTPOEHUS SUIICPOBOM LIETIH.

JepeBbsi. ['pad—nepeBo. Teopema 00 OCHOBHBIX
cBoiicTBax JepeBbeB. OCTOBHOE JiepeBO (OCTOB)
rpada. ANTOPUTM TOCTPOCHUS MHUHHUMAIBHOTO
OCTOBHOTO JiepeBa CBSI3HOTO rpada (aaropurm
Kpackana).

Ilnanapubie u muiockue rpagol. Packpacka rpaga
OnpeneneHus IUIaHAPHOTO M IUIOCKOTo  Tpada.
VYcnoBust mnaHapHoctu. ['panm  miockoro rpada.
Teopema Diinepa O COOTHOLIEHUM YHUCEN TpaHEl,
pedep 1 BepIInH II0CKOro rpada.

Packpacka BepmuH rpada. PackpammBaeMocTsb Bep-
IIVH MJIaHapHOTO rpada MAThio Kpackamu. ['umnoresa
YETBIPEX KPACOK.

Cern m moroku. Omnpenenenue ceru. lIponmycknas
crocoOHOCTh ayru B ceTd. OmnpezaeneHue MNOTOKA.
Pa3pe3pl. MakcuMasibHbli ITOTOK B MHHUMAJIBHOM
paspese. Teopema @opna u dankepcona. AIropuTM
HAaXO0XICHNsI MaKCUMAJILHOTO MTOTOKA.




5.2 Pazjaennbl IMCUMIIMHBI U MEXKIMCUUILIMHAPHBIE CBSA3U € 00ecneYuBaeMbIMH
(mocJjieyl0UMHU) TUCHUILINHAMHA

Ne HaumeHnoBanue Ne paznesioB JaHHOW JUCUMILIIMHBI,
n/n o0ecrneynBaeMbIX HEOOXOAMMBIX /1JIsl U3y4YeHUs
(mocJyexy0mux) TUCUMILIIMH o0ecneynBaeMbIX (OCTEAYIOMIMX) TUCIUIINH
1 2 3
1. MaremaTtnueckasi J10ruKa u + + +
TEOPHS AITOPUTMOB
2. Teopus BEPOSTHOCTEN u +
MaTeMaThiecKasi CTaTUCTHKA
3. Mertompl 1 CpeicTBa 3alTUTHI +
nHdopmanuu
4. KomnerorepHoe Mo ienpoBanme + +
S. Mertoas! OCTpOEHUs + +
ITOPUTMOB
6. [IpakTuKy™m 1O pelnieHuto 3aaa4d
+ + +
Ha OBM
5.3. Pa3znenbl AMCHUIIMH M BU/bI 3AHATHI
Ne HaumeHoBaHue pa3zaesia IIpakr. B rom uucae B . Bce-
w/n THCIHILTHHbI Jleku. san. | MHTEPAKTHBHOI CPC ro
dopme (uac)
1. | KomGunaropuka 2 8 - 12 22
2. | PexyppeHTHBIE COOTHOILICHUS 4 4 4 4. 16 24
NuTtepakTruBHas
JICKLIHSL.
3. | OcHoBBI Teopuu rpagos 4 4 4 4. 18 26
PaboTa B MmanbIx
rpynmax.
3auer - - - ) -
Bcero: 10 16 8 46 72
B TOM 4mnciie, HCIOJIL30BAHME HHTEPAKTHBHBIX (hOpM, Jlexu. | IIpaxr. 8

TEXHOJIOT Ui

4 4




Jlexunn

n/n

HaumeHoBaHue pa3jaesia
(MoayJisl) TMCUMILTTHHBI

Conep:xanue

Jlek.
1,2

KomOunaTopuka

O0mme mnpaBuwjia KOMOMHATOPHKHM: NPABWJIO
CYMMBI U NPOU3Be/ICHUS. OcHoBHbIE
KOMOMHATOPHbIe KOH(UIypamum: pa3MelleHus ¢
MOBTOPEHUSIMH U 0€3 MOBTOPEHUH, NMEPECTAHOBKU C
NOBTOPEHUSIMH W 0€3 TOBTOPEHW, COYETaHUS C
NOBTOPEHUSIMH U 0€3 MOBTOPEHUIA.

bunomuanbHbIe K03 pULHEeHTHI. bBunom
Hrerorona. OcHoBHbIE TO/1€CTBA c
OMHOMUATBHBIMU KO3 PuIeHTaMUu. TpeyronbHUK
[lackans.  Hekoropble  mpuMeHeHHs ~ OMHOMA
Herorona. [TonmnHoMuanbHas dbopmymna.
Kombunarophslii CMBICII MOJINTHOMHAAIBHBIX
KO3 PUIIUEHTOB.

IIpuHuun BKJIWYEHUl ¥ UCKI0YeHUH. [IpuMepsl
IpUMEHEHUS (OPMYIbl BKIIOUEHUN W HCKIIOYEHH
(olleHKM UTs YMClia 3JIEMEHTOB, He 00JIIA0IINX HU
OJIHUM U3 CBOMCTB; GopMmyia JUIsl YUCIIa SJIEMEHTOB,
00J1a/1a1011IUX B TOYHOCTH P CBOMCTBAMH).

KomOunaTtopuka paszouenumii. Uucaa CrupJiaunra
1-ro u 2-ro poaa. Uucaa baaaa.

Pemrenne 3amaum 0 9Mcae  pacroyiokeHuit K
pa3IMYHBIX  MOPEIMETOB MO N sAIUKaM ¢
OTpaHWYEHUsMH | 0e3 orpannueHuid. Pemenue
3a7la4d O YHCJIEe PACHOJIOKEHUH K HepaszmmIumbIx
IpeIMETOB MO N SIIUKaM C OrpaHUYEHUSIMH U 0e3
OTpAaHUYCHUH.

I'enepupoBanne KOMOMHATOPHBIX 00BEKTOB.
AJNTOpUTM, TOPOXKAAOIIUNA BCE N-NEPECTaHOBKHU.
AJNTOpUTM, TOPOXKIAIOMIMI  Bce  M-coueTaHus
(IOMHOKECTBA) TAHHOTO N-MHOYKECTBA.

Jlek.
3,4

PexyppeHTHBIE COOTHOLLICHUS

ITonsiTHeE PEKYPPEHTHOTI 0 COOTHOIIIEHHUS.
[Tpumepsl 3amay, NPUBOAAIIMX K PEKYPPEHTHBIM
cooTHomieHussM.  Yumcima  duboHauum,  4mcia
Karanana.

HekoTopbie cnocodbl pelieHdsi PeKypPpPeHTHBIX
COOTHOIIICHHIA. JInnelnnie OJTHOPOJTHBIE
PEKYPpPEHTHBIE  COOTHOIIEHUS C TOCTOSHHBIMU
koddumeHTamMu, 001U BU PEIICHHUS.

IpousBoasimue PyHKUMH MOCTEA0BATEIHLHOCTEH.
[TpousBomsmye  QyHKIMM U PEKyppEHTHBIE
COOTHOUICHUS.

Jlek.
5, 6,
7,8

OcHoBbl TEeOpUN rpagos

OcHoBHbIC NOHATHA U onpeneeHust. MaTpuunas
(popma npeacrasienus rpagos.

Omnpenenenne rpaga (HEOPHEHTUPOBAHHOTO).
Bepmunbsl u pebpa. I'paduueckass uHTEprpeTarus
rpaga. CMEXHOCTh M HMHIMIACHTHOCTh. CTemneHu
BepIIMH. TeopeMsl O CyMMe CTENEHEN BCEX BEPLIMH
rpada ¥ O KOJMYECTBE BEPUIMH HEUETHON CTEMEHHU.




Marpuunass  Qgopma  mpexactaBieHuss — rpados:
MaTpHULa CMEKHOCTH, MATPHULIA HHIUJAEHTHOCTH.

Mapumpyrsl B rpage. Kparyailiumii Mmapumpyr Bo
B3BELICHHOM CBSI3HOM rpade.

[Moarpadgsr u gactu rpada. M3omopdusm rpados.
Mapmpytsl B rpade. Llenn, nmpocTeie 1enu, TUKIHI,
IpOCThbI€ HUKIIBL. CBSI3HOCTD U JOCTHKUMOCTD.

Bunsl rpados: monmueii rpad, IBYIOIBHBIN Tpad,
CBSI3HBIN Tpad.

Kparyaiimmii mapumpyr BO B3BEUIEHHOM CBSI3HOM
rpade: anroputm J{eHKCTpHI.

OpuentupoBannblii  rpag (oprpag) wu ero
OCHOBHbI€ 3JIEMEHTBI: JIyra, MOJyCTEeNEHb 3aX0/1a U
UCXOJa BEpLIMHBI; MNyThb M KOHTYp. Marpuna
CMEXKHOCTH, MaTpHIla MHIIMJCHTHOCTH 1Sl oprpada.
Anroput™M (poHTa BOJHBI TOMCKA KpaT4anllero
NyTH B OPHUEHTHPOBAaHHOM rpade. MuHUMalIbHBIE
OyrTd B HarpykeHHoM  rpade.  AJNropurm
OTpeneNieHuss IyTH MUHUMAaJbHOM JUIMHBI B
Harpy>keHHOM oprpage -caMOCTOATEIbHO

I'aMUIBTOHOBBI M 3J1€POBBI IPadbl.
["amMunbTOHOBBI Tpadbl U HUKIBL YcaoBus upaka u
Opn, rapa"THpylOlIMe CYIeCTBOBaHUE B rpade
raMUJIbTOHOBA LIMKJIA.

OiinepoBel  rpadbl.  Kputepwii  cymecTBoBaHUSA
SiJIepOBa IUKJIA U DIJIEPOBOH 11enu (HE SBIISIOIMICHCS
IIUKJIOM) B Heoprpade. AJNTOPUTM MOCTPOCHUS
siinepoBa 1wkia (anroput™m @nepum). Anropurm
MOCTPOEHUS SUIIEPOBOM LICTIH.

JepeBbs.

I'padp—nepeBo. Teopema 00 OCHOBHBIX CBOWMCTBaxX
nepeBbeB. OcTtoBHOE jepeBo (octoB) Tpada.
AJNTOPUTM TIOCTPOCHHUS] MHHHUMAJIBHOTO OCTOBHOTO
nepeBa cBsa3HOTO Tpada (anroputm Kpackana).

Ilnanapubie u miockue rpagol. Packpacka rpaga
OnpeneneHus MJIaHAPHOTO M IJIOCKOTO Tpada.
VYcnoBust mmaHapHocTd. ['paHu muiockoro rpada.
Teopema Dinepa O COOTHOIICHUM YHUCET TpaHEH,
pebep u BepmuH MiIockoro rpada. Ilpumepsr
HEIUIOCKUX rpadoB.

Packpacka BepmmnH rpada. XpoMaTHYecKOe YHCIO
rpada.

PackpamBaeMocTh BEpIIUH TIaHAPHOTO Tpada
MATHIO KpacKaMH. [ MmoTe3a 4eThIpex Kpacok.

CeTH 1 IOTOKH.

Onpenenenne cetu. JMCTOYHMK M CTOK CETH.
[IponyckHast ~ cOCOOHOCTH ~ JyrM B CETH.
Onpenenenne mnoroka. Pa3zpe3pl. MakcumanbHbIN
IIOTOK B MMHMMaJIbHOM paspese. Teopema dopaa u
dankepcoHa. Anroputm HAaXO0XKJICHUs
MaKCUMaJIbHOI'O TIOTOKA.




HpaRanecmle 3aHATUSA

Ne | HammenoBanue pasjaena Copepxanue

n/m | (MoayJisi) AUCHUNJIMHBI
OO0urre mpaBmiia KOMOMHATOPUKH: TIPABUIIO CYMMBI U
IIPOU3BEICHUS. OcHoBHbIE KOMOWHATOPHBIE
KOHHUTypanun

Ip. bunomuansabie kK03 duuuentsl. bunom Herorona.

3aH. [ommuomuaneHas Gopmyna. [IpuHIKI BKIIIOYCHUN U

Kom0unaropuka o

1, 2, HUCKITIOUEHHH.

3,4 Komb6unartopuka pazouenuii. Yucna Ctupauara 1-ro
u 2-ro pona. Yucna bamna.
l'enepupoBanre  KOMOMHATOPHBIX  OOBEKTOB  —
MEPECTAHOBOK U COYETAHUM.

I JInnelinble OJHOPOJIHBIE PEKyppEHTHBIE

P- COOTHOILIEHUSI C TOCTOSHHBIMU KO3 (UIIMEHTaMH,

;alé' PexyppeHTHBIE COOTHOIIEHHsI | OOIIMIA BUJI PEIICHHUS.

7’1 81 [TpousBonsme  QYHKIMM U PEKyppeHTHbIE
COOTHOIIIEHUSI.
OCHOBHBIE TIOHATHS M ompeneneHus. MarpudHas
dbopma npencraBiaeHus rpados.
Mapuipytel B rpade. Kpartuaiimmii mapupyr Bo
B3BEIIEHHOM CBSI3HOM rpade: anroputm J{eikcTpsl.
OpuentupoBanHbiii Tpad (oprpad) u ero OCHOBHBIE
cBolicTBa. Asroput™M  (poHTAa BOJHBI  IOUCKA

Hp. KpaTyailiero ImyTd B OPHUEHTHPOBAHHOM Tpade.

3?;{' ANTOpPUTM ONPEICIICHUS ITyTH MUHUMAJIbHON JJINHBI

)

10, | OcHoBbI Teopuu rpados B HArPYACHHOM Oprpage.

11 JlepeBbs. ANTOpPUTM TIOCTPOEHUS MHUHMMAJIBHOTO

12’ OCTOBHOTO JiepeBa CBsi3HOro rpada (aJroputm

13’ Kpackaina).

[TnanapHbie U IocKue rpadsol.

Packpacka rpada.

Cetu U IIOTOKHU. Anroputm HaX0 K ICHU
MaKCUMAJILHOTO IIOTOKA B CETH.

KonTponbnas pabora no pazneny «OCHOBHI T€OpUU
rpadoB»

6. JABOPATOPHbIN ITIPAKTUKYM

JlabopaTopHBIi NPAKTHKYM 110 AMCHHUILIMHE Y4eOHBIM IIJIAHOM He NMPeyCMOTPEeH.

7. IPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)

Kypcosoii npoexT (padora) y4eOHBIM IJIAHOM He NPe1yCMOTPEHBbI.




8. YAEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYUEHUE
JUCHUIINHBI

a) OCHOBHAsI JIUTepaTypa:

1. Xarraprty, P. JluckperHas mateMarvka Jyisi IpOrpaMMHUCTOB : ydeOHoe mocooue / P.
Xarraptn. — Mocksa : Texnocdepa, 2012. — 400 c. — ISBN 978-5-94836-303-5. — Tekcr :
ANEKTPOHHBIA //  DnekTpoHHO-OMONmMoreuHast cuctema IPR - BOOKS @ [caiit] — URL:
http://ww.iprbookshop.ru/12723.html

2. Xpamosa, T. B. JluckperHas maremaruka. DJeMEHTHI Teopuw rpadoB : ydeOHOE
nocooue / T. B. XpamoBa. — HoBocuOupck : CuOMpCKHII TOCYIAapCTBEHHBI YHHBEPCHTET
TenekoMMyHUKarmii 1 nadopmatuky, 2014. — 43 ¢. — ISBN 2227-8397. — TeKcT : 21eKTpOHHBIH //
DNEeKTPOHHO-OMOIHOTEYHAS cucreMa IPR BOOKS : [caitT]. — URL.:
http://mww.iprbookshop.ru/45466.html

3. Marematuka. Jluckpernas marematuka : yueOHuk / B. ®. 3omoryxun, B. B.
Onpmanckuii, C. B. MaprembsHoB [u ap.]. — PoctoB-Ha-/loHy : MHCTUTYT BOJHOTO TpaHCHOpTa
umenn [.5. Cenoa — ¢uman «'ocyrapCTBEHHBI MOPCKOM yYHUBEpCHTET MMEeHU aamupana O.O.
VYmakoBa», 2016. — 129 c¢. — ISBN 2227-8397. — Tekcr : 2neKTpoHHBIA // DIEKTPOHHO-
onomoreunas cuctema IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/57348.html

4, JluckpetHas marematrka : yaeOHoe mocooue / 0. FO. I'pomos, O. I'. UBanoga, 1O. B.
KynakoB [u ap.]. — TamboB : TamMOOBCKHMiT TOCY/IapCTBEHHBIN TeXHUYECKUN yHUBepcuTeT, DbC
ACB, 2012. — 128 c. — ISBN 978-5-8265-1074-2. — Tekcr : 3I€KTpOHHBIN // DIEeKTpOHHO-
onomoreunas cuctema IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/63845.html

0) 1O0MOJIHUTEJIbHAS JIUTEepaTypa:
1. AxumoB O.E. Jluckpernas mMareMaTwika: JOTWKa, Tpymmbl, rpadel. — M.: Jlaboparopus
6a3oBbIX 3Hanui, 2001. — 376 c.
2. bepumreiin, T. B. Ilpaktukym 1o muickpeTHOW Martemartwke : ydeOHoe mocobwe / T. B.

bepamrreiin, T. B. XpamoBa. — HoBocubupck : CuOMpckuil TOCYIapCTBEHHBIN YHUBEPCUTET
TenekoMMyHHKanuil 1 uHpopmaruky, 2014, — 131 ¢. — ISBN 2227-8397. — TekcT : aeKTpOHHBIN
/" DOnekrponHo-OmOmmoreunas  cucrema  IPR - BOOKS : [caiir]. @ —  URL:

http://mwww.iprbookshop.ru/55492.html
3. Cynomnaro C.B., OpunHHrKOBa E.B. DieMeHThI TMCKPETHONW MaTeMaTHKH: Y4eOHUK. — M.
NH®PA-M, HoBocubupck: Uznarenscteo HI'TY, 2002. —280 ¢

B) MPpOrpaMMHoe odecrneyeHue:
I1O xommbioTepoB By3a (omepammonnas cucrema Windows XP Mikrosoft Office,
Anrtusupyc Kacniepckoro), ITO unTepakTiBHOM gocku Smart Board.
1. MS Word — TekcToBBIii IpOIECCOp, MO3BOJISIONINI CO3MaBaTh M PEIaKTHPOBATH
pa3IM4YHbIC TEKCTOBBIE JIOKYMEHTHI.
2. MS Excel — Tabmu4HBIi IPOIECCOp, MO3BOJISIONINIA CO3/1aBaTh M PEIAKTHPOBATh
pa3IMYHBIX TAOIHIIBI U JUATPAMMBI.
3. MS Power Point — mporpamma Juist CO31aHUs U TIPOBEACHUS MTPE3CHTAITUI.
4. OC Windows/ Linux — onepannonnas cucrema ITK.

r) 0a3bl JAaHHBIX, HH(POPMAIHOHHO-CIIPABOYHBIC U MIOUCKOBbIC CHCTEMBI:

1. DOmnextponnslii  katasor  Oubmmoreku — AI'AO: http://irbis.bigpi.biysk.ru/cgi-
bin/irbis64r_11/cgiirbis_64.exe?C21COM=F&I21DBN=BIBL_EX&P21DBN=BIBL&S
21CNR=20&Z721I1D=

2. Emmnas  koiutekuuss — mu@poBbIX  oOpa3zoBarenbHBIX — pecypcoB:  http://school-
collection.edu.ru/



http://www.iprbookshop.ru/12723.html
http://www.iprbookshop.ru/45466.html
http://www.iprbookshop.ru/57348.html
http://www.iprbookshop.ru/63845.html
http://www.iprbookshop.ru/55492.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3. http://comp-science.narod.ru - ngUmaKTHYeCKWe Marepualbl 10  HMHPOPMATHKE U

MaTeMaTHUKe.

4. http://www.edu.ru/ — mopran «Poccuiickoe 0OpazoBaHue».

5. http://standart.edu.ru/ — caiiT, Ha KOTOpPOM pa3MeIleHbl CTaHIapThl Poccuiickoro
oOpa3oBaHUsI.

6. DnekrpoHHO-OMOIMOTEuHOM cucTeme [PRbooks (Www.iprbookshop.ru)

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE JUCIHUIIJINHBI
VYdeOHble ayTUTOPHH IJIs1 TIPOBEICHHSI 3aHATHH JIEKIIHOHHOTO THIIA!

AynuTopus, yKOMIUIEKTOBaHHAs CIIEMAIM3UPOBAHHON MeOeIblo, C KOMIIBIOTEPaMH,
OCHAIIIEHHBIMU KOMIUIEKTOM JIMIICH3UPOBAHHOTO MIPOTPAMMHOTO 00ecrieueH s (JIMIEH3MOHHOE
nporpammuoe odecrneuerue: Windows XP, Office2003, Mpouc; CBoO01HO pacmpocTpaHsieMoe
nporpammuoe obecnieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIbTUME/MA IPOEKTOP, SKPaH JJIsl IPEICTaBIeHNs yueOHON nHpopManuu 60IbIION
ayIUTOPUHU OOYUAIOIIINXCA.

VYdeOHbIe ayTUTOPUH [T TPOBEACHUS MPAKTHUECKUX 3aHATHIA:

AyniTopus, yKOMIUIEKTOBaHHAsS CIIENMAIM3UPOBAHHON MeOeIbl0, C KOMIIBIOTEPaMH,
OCHAIIIEHHBIMU KOMIUIEKTOM JIMIICH3HPOBAHHOTO MPOTPAaMMHOTO 00ecriedeHus! (JTMIICH3NOHHOE
nporpammuoe obecneuerue: Windows XP, Office2003, Mpouc; CBoO0IHO pacmpocTpaHsIieMoe
nporpammuoe obecnieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIbTUMEINA IPOEKTOP, SKpaH AJIs MPEACTaBIeHUs yueOHOU nHpopMannu 6016110
ayIUTOPUHU O0YUAIOIIIHXCA.

Y4eOHbIC ayAUTOPHH JUTS TPOBEICHUS TPYIMTIOBBIX U MHIUBHIYATBHBIX KOHCYJIbTAITU:

AynuTopus, yKOMIUIEKTOBaHHAs CIICIMAIM3UPOBAHHON MeOeIbI0, C KOMIIBIOTEPaMH,
OCHAIIICHHBIMU KOMIUIEKTOM JIUIICH3UPOBAHHOTO MPOTPAMMHOTO 00eCIieueHus (JIUIICH3HOHHOE
nporpammuoe obecneueaue: Windows XP, Office2003, Mpouc; CBoO0IHO pacmpocTpaHsIieMoe
nporpammuoe obecnieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIbTUMEHNA TIPOEKTOP, SKPaH ISl IPeICTaBIeHus y4eOHOW nHpOpMauu OOJIbIITON
ayIUTOPUHU O0OYUaIOIIIHXCS.

VYdeOHbIe ayTUTOPUH JUIsl IPOBEACHUS TEKYIETO KOHTPOJISI U IIPOMEKYTOYHON
aTTeCTalluu:

AynuTopus, yKOMIUIEKTOBaHHAs CIICIMAIM3UPOBAHHON MeOEIIbI0, C KOMIIBIOTEPaMH,
OCHAIIICHHBIMU KOMIUIEKTOM JIMIICH3MPOBAHHOTO MIPOTPAMMHOTO 00ecrieueHus (JIMIEH3MOHHOE
nporpammuoe obecneuecnaue: Windows XP, Office2003, Mp6uc; CBoO0IHO pacipocTpaHsIieMoe
nporpammuoe obecneuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player) ¢
B03MOJCHOCHBIO NOOKIIOUEHUS K cemu «Mumepremy» u obecneuenuem 00Cmyna 8 31eKmpoHHYIO
UHPOPMAYUOHHO-00PA308aAMENLHYIO CPEdy OP2AHUIAYUU.

[Tomerenus 1j1st caMOCTOSITEIBHOM pabOTHI:

AynuTopus, yKOMIUIEKTOBaHHAs CIICIIMAIM3UPOBAHHON MEOEIIbI0, C KOMIIbIOTEPaMH,
OCHAIIICHHBIMU KOMIUIEKTOM JIMIICH3UPOBAHHOTO MIPOTPAMMHOTO 00ecrieueHus (JIMIEH3MOHHOE
nporpammuoe obecrieuenue: Windows XP, Office2003, Hp6uc; CBoGOAHO pacmpocTpaHsIieMoe
nporpammuoe obecnieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player) ¢
B03MOJCHOCIbIO NOOKIIOUEHUsI K cemu «Mumephemy» u obecneuenuem 00Cmyna 6 371eKmpoHHYIO
UHBOPMAYUOHHO-00PA308AMENLHYIO CPEdy OPSAHUIAYUU.

YwuranbHbIi 3aJ1, OCHAIICHHBIH aBTOMATU3UPOBAHHBIMU M OOBIYHBIMU PAOOYUMU
MeCTaMH, ¢ KOMITbIOTepaMH, OCHAIIEHHBIMU KOMIUIEKTOM JIMIIEH3UPOBAHHOTO MTPOTrPAMMHOTO
obecnieuenus (JIunensnonnoe nporpammuoe obecreuerue: Windows XP, Office2003,
Kaspersky. CBoOo1HO pacmipocTpaHsiemoe nporpammHoe ooecrieuenue: Google Chrome, 7Zip),
KOITUPOBAJILHOW MAIlTMHOM, IPUHTEPAMH, CKaHEPaMH, C HATMIMEM aBTOMATU3UPOBAHHBIX
pabouux MecT Jyis MOJIb30BaTeNel ¢ MpodieMaMy 3peHHUs: CIIeUAIbHOE TPOrPaMMHOE
obecnieuenue, THQIODICIITUIESPH , YIEKTPOHHAS JTyIa, YATAtoIas MammurHa. J{1s oOyJaromuxcst


http://comp-science.narod.ru/
http://www.iprbookshop.ru/

uHBaIK0B U Jimi ¢ OB3 cnenmann3npoBaHHbIe CepBUCH 1 MHOOPMALIMOHHBIE PECYPCHI ITPU
MOMOIIH [TPOTrPaMMHO-aIIapaTHBIX KOMILJICKCOB!

- Tudo-dureni-tieepos Victor Reader Stream ¢ y1o0HOM cUCTeMOI HABUTAIMH;

- APM c npoBoubivu rapautypamu Jabra UC VOICE 550 Duo u Windows-
NpUIIOKEHHEM Juis ipeoOpazoBanus peun B Teket VOCO. Professional .;

- JIEKTPOHHOTO BUJICO-yBennunTens Ruby.;

- CKaHHMPYIOILETro U YuTaroliero ycrporicrea Eye-Pal Vision;

- CHCNHMAIM3UPOBAHHOTO MPOrpaMMHOro odecrieuenus: Easy Converter miist co3nanus
U(POBBIX TOBOPSIIINX KHUT B popmare DAIZY .

[MomereHue aj1st XpaHeHHst U MPOYUIAKTHYECKOTO 00CTY)KHBaHUS y4eOHOTO
000pyIOBaHUS:

AyauTopusi, yKOMIJICKTOBaHHAsI CIICIMATU3UPOBAHHON MeOeblo: MKad sl XpaHEHHSI
y4€OHBIX HATJISTHBIX TOCOOUIA, 00€CTIeUNBAIOIINX TEMATHYECKUE UILTFOCTPALIMH; CTOJI, CTYII,
KOMITBIOTEP, IPUHTEP, YICOHO-METOIMUSCKHE TIOCOOUSI.



NEJATOTUYECKWI TEXHOIMAPK «kKBAHTOPUYM WM. K.JI. YIIUHCKOT O»

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HaumenoBanue nmomerneHui JJISL TPOBEACHUS BCEX BUIOB y‘{C6HOﬁ JACATCIBHOCTH, HpeI[yCMOTpCHHOi'I
y‘leﬁHLIM IJIaHOM, B TOM YHCJIC ITIOMCIICHUA JIJIT CaMOCTOSTEIIbHON pa60TI>I, C YKa3aHUEM IIE€PECYHS
OCHOBHOI' 0 oGopyz[maaHm{, yQGGHO-HaFHﬂHHBIX nocobuii u HCIIOJIB3YyEMOI'0 IMPOrpaMMHOI0 obecrieyeHust

Anpec (MECTOIONOXCHUE)
HOMEIIEHHUIT JUIS IPOBE/ICHHS

BCEX BU/IOB YUEOHOM AEATENIbHOCTU
IIpely CMOTPEHHOI

yueOHbIM IIAHOM (B Cllydae
peann3anyy oopa3oBaTeNbHON
IPOrpaMMBbI B ceTeBOi Gopme
JIONOJIHUTEIBHO YKa3bIBACTCS
HAaUMEHOBaHUE OPraHU3aLHH, C
KOTOPOM 3aKJIFOUEH J0r0BOP)

Ayn. 1-102

KaOuHer a1 IpoBeNeHNUs 3aHATHH TEXHOJIOrNUEeCKOi HalPaBICHHOCTH

KommuiekT yuebHoi Mebenu.

TexHHYECKHE CPEACTBA: HHTEPAKTUBHBIA KOMIUICKC C BBIYMCIUTEILHBIM OJIOKOM M MOGHIIBHBIM
KpeIJIeHneM, HOyTOyKH, 00pa30BaTeNbHbIH KOHCTPYKTOP ¢ KOMIIJIEKTOM JaTYHKOB, 00pa30BaTeNIbHEII
Habop M0 MeXaHHUKE, MEXaTPOHHUKE U POOOTOTEXHHKE (6 KOMILIEKTOB), 00pa30BaTeNbHbIN HA00p MO
3JIEKTPOHHUKE, 3JTEKTPOMEXaHUKE U MUKPOIIPOLIECCOPHOI TEXHHUKE, 00pa3oBaTeIbHbIA HAOOP JUIs H3ydeHHs
MHOI'OKOMIIOHEHTHBIX POOOTOTEXHUYECKUX CHCTEM H MAaHUITYJSILIHOHHBIX POOOTOB, KOMILIEKT JJIst
H3YYCHHS ONEPAlMOHHBIX CHCTEM PeaJbHOr0 BPEMEHH U CHCTEM yIPaBICHHS aBTOHOMHBIX MOOHIBHBIX
POGOTOB, YETHIPEXOCEBON YUEOHBIH POOOT-MAHUITYJIATOP ¢ MOAYJILHBIMH CMEHHBIMH HACaAKaMHU, KOMIUIEKT
TOJIel U COPEBHOBATENBHBIX IIEMEHTOB, 00Pa30BaTEeIbHbIA MOMYIIb AJIs YIIyOJICHHOr O H3yYEHHs
MEeXaHUKH, MexaTpoHuku u CAY, nabopaTopus uccle0BaH s OKPYKaIOIIEH cpeJibl, albTePHATHBHBIX
UCTOYHHUKOB SHEPrur, MaTEPHUaAIOB U UHIKCHEPHBIX KOHCprKLIHﬁ, aBTOHOMHBIH p060T MaHUITYJIATOP C
KOJIECAaMH BCEHAIPABJIEHHOIO JBIKEHHUS, 0a30BbIil poOOTOTeXHHUECKHH HAGOP, pecypCHbIH
PoOOTOTEXHUUECKHI HAOOP, aTYHK 1[BETa 0A30BOr0 POOOTOTEXHUUECKOr0 Habopa, yJIbTPa3ByKOBOH TaTUMK
06a30BOro poOOTOTEXHUUECKOro Habopa, 3apsAAHOE YCTPOHCTBO, 00pa30BaTEIbHbBIH HAOOP MO U3Y4EHHIO
TEXHOJIOTHI PEBEPCHBHOIO MHKMHHPUHIA, 00pa30BaTeNIbHbIH HA0OP MO U3YUEHHIO aJTUTHBHBIX
TEXHOJIOTHI 1 6bICTpOFO IPOTOTUIIMPOBAHHUS, CTAHOK na3ep1—10171 PE3KH C UM CIOBLIM IIPOrpaMMHBIM
YIpPaBJIEHUEM U CUCTEMON (pUIIbTpalluy BO3LyXa.

Ilepeuenb nuyen3uonHo20 npoepammnozo obecneuenus. Pexeusumor noomeepoicoarowe2o 0okymenma

10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 ot 03.12 21 OO0
«[Tapyc ITmoc»

Microsoft Office - 2019 (kopo6ounast Bepcus) [loroeop noxepreoBanus ot 06.05.2022

Ludpossie naboparopuu mo ¢pusuke, xumun, dbuonornu I10 Releon Camera 1.1, Releon Lite 3.63 Kourpakt
51-9A o1 30.11.21 OOO «Koncranra»

Ob6opynoBatue TexHomoruyeckoro npodust (Podotsr, 3d ckanep, 3d mpuntep) Kourpakr 7-0A ot 23.09.21
00O «KoncranTta»

V4ebHo-uccnenoBarenbckre gabopatopun duocuryaios u ueiiporexuoinoruii [10 BiTronies Studio 5.1.10
KontpakTt 5-2A ot 23.09.21 OO0 «CrienKoMIIIeKT

udposbie MUKPOCKOIBI

I10 TouP Cam KonTtpakt 4-9A ot 20.09.21 UII Bebep Onbra CepreeBHa

MHTEPaKTUBHbI KOMMNEKC C BbIYMCANUTENbHBIM 610KOM M MOBUNbHBIM KpenneHnnem MO lkar
Notebook KoHTpakT 29-3A o1 12.11.21 OO0 «PyAuncnankc»

ITAK NITRINO Kontpakt Ne55-9A ot 30.11.2021 OOO «ITapyc ITmroc»

Cranok na3epHoii pe3ku ¢ UI1Y u cucremoii punbTpanuu Bo3ayxa (001a4HbIN pexum
www,gweikecloud.com) Kourpakt Nel0 ot 18.10.2021r. OO0 «YK «Bocrounast Cubupn»

Antusupyc Kacnepekoro Cyomunensuonnsiii joropop CL[-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO 1o JIMIEeH3HOHHBIM COTJIALIEHUSAM B CBOOOJHOM PacnpoCTPaHEHUH, B TOM YHCJIe N0
GNUGeneralPublicLicense u anasoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepanus, 659333,
Anraiickuii kpaid, r. buiick, yi1.
Bnamumupa Koponenko, 1. 53

Ayn. 1-103

Kabuner a1 3amucy BeOMHAPOB H NIPE3CHTAIMOHHOT0 KOHTEHTA

KommuiekT yue6Hoi Mebenu, pnumyapt.

TexHu4eckue cpefcTBa: CTyANS A CO3OAHHS MTPpe3eHTalNil/OHIIaiiH -BeOHHAPOB /JEeMOHCTPAIHH OIIBITOB,
YK®-nipoekTop, KperieHue, HOyTOyK 1 MarHUTHO-MapKepHOE ITOKPBITHE.

Iepeyens nuyensuonno2o npoepammmozo obecneyvenus. Pexeusumul noomeepaicoaioueco 00KymMeHma
IpesenTaonHoe 000pyROBaHHE

ITAK TeneBuzneo/lara, Buneo/luctaut [10 Microsoft Win 10 Professional Koutpakt 8-9A or 27.09.21
000 «TCH-Cub»

Antusupyc Kacnepcekoro Cyomunensnonnsiii joropop CII-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO 1o JUIEeH3HOHHBIM COTJIAIIEeHUAM B CBOOOJHOM PACHPOCTPAHEHHH, B TOM YHCJIE 110
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepauns, 659333,
Anraiickuii Kpaif, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 1-107 - 1-111

KaGuHer aiIs POBEICHHS 3aHATHII €CTECTBEHHO-HAYYHOI HAIPaBICHHOCTH

KommuiekT yueOHON Mebenu.

KommuiekT nabopatopHoii Mebenu.

TexXHUYECKHE CPEACTBA: HHTEPAKTHBHBIA KOMIUIEKC C BBIYHCINTEIBHBIM OI0KOM M MOOHMIIBHBIM
KPEIUICHHEM, BCTPOCHHBIC BBIYUCIUTEIbHBIC GJI0KH, IN(pOBBIe TabopaTopuu o xumuu (6a30BbIi
ypoBeHb), Ouosnoruu (6a30BbIil ypOBEeHbB), GHU3MKe (CTAaHIAPTHBIA YPOBEHB), y4eOHO-UCCIEI0BATEIbCKAS
s1abopatopusi OHOCHIHAJIOB U HEHPOTEXHOJIOIHil, MUKPOCKOIIBI IH(POBEIE, TaOOpaTOpHOE 000PyAOBAHHE 110

Poccuiickast @enepanus, 659333,
Anraiickuii kpaif, . buiick, yi.
Briagumupa Koponenko, 1. 53




(husuke, Mo xuMuy, anmnapar Kurra, 6ans KoOMOMHUPOBAHHAsI Ta0OPATOPHAS, 103ATOp THII 1, 103aTOp THII 2,
JI03aTOp THIT 3, MATHUTHAS MEIIAJIKa, KOJIObI, CTEPHITH3ATOP ISl TAGOPATOPHOM MOCY/IbI BO3TY IIHbIH,
KOMIDIEKT H3/IeJInii U3 KepaMuKh, Gapdopa u pasHca, Habop MpoOUPOK, Yallia KPUCTAILIN3ANHOHHAS,
KOMIUIEKT MEPHBIX KOJIO, TPOOHPKH.

Tepeuens nuyeH3U0HHO20 NPOSPAMMHO20 0becneyenus. Pexeusumul noomeepacoarowe2o 0oKymeHma
Lludpossie maboparopuu 1o pusnke, xumun, Guonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kontpaxt
51-DA o1 30.11.21 OO0 «KoucranTa»

V4eOHo-uccenoBarenbckre 1abopaTopur Onocuryaios u Heiiporexuonoruii I10 BiTronies Studio 5.1.10
Kontpaxt 5-DA ot 23.09.21 OO0 «CrenxoMIuiek™

MHTEepaKTUBHbIN KOMMJIEKC C BBIYUCAUTENbHBIM 610KOM U MOBUAbHBIM KpensieHnem MO Ikar
Notebook KoHTpaKT 29-3A ot 12.11.21 000 «PyAucnankce»

Antusupyc Kacnepekoro Cy6siumuensnonnsiii gorosop CL[-000013800t 01.03.2023 JInuensust Ne 26FE-
230306-093724-9-35565(370)

CIIO no JUIEH3NOHHBIM COTJIALIEHUSIM B CBOOOHOM PacHpoOCTPAHEHUH, B TOM YHCJIE M0
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

TEXHOMNAPK YHUBEPCAJIbHBIX MEJATOT'MYECKHUX KOMITE TEHLIMIA

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HanmeHnoBaHue MOMEIIEHUH [Tl IPOBEICHHS BCEX BUIOB yIeOHON AeATeIbHOCTH, IPELyCMOTPEHHOM
y4eOHbBIM IIAaHOM, B TOM YHCIIE IOMEIICHHS ISl CAMOCTOSITENILHOM PaboThl, ¢ yKa3aHUEM HepeyHs
OCHOBHOT'O 000pyI0BaHHs, y4eOHO-HAITISIAHBIX TOCOOHH U HCIIOIb3yEeMOr0o IPOrpaMMHOI0 00eced eHus

Anpec (MECTOIOJIOKEHUE)
TIOMEILEHHUT JUIS TTPOBEICHHS

BCEX BHI0B y4COHOI JeATENBHOCTH
pey CMOTPEHHOI

yueOHbIM IJIAHOM (B Cltyuae
peanu3anuyu o6pa3oBaTEIbHOM
NporpaMMEI B ceTeBoit hopme
JIOTIOJTHUTENBHO YKa3bIBACTCS
HaMMEHOBAaHHE OPraHU3alliy, C
KOTOPOH 3aKJII0UEH JIOTOBOP)

Ayn. 154-167

TexHonmapk YHUBEPCAJIbHBIX EIArOrH4eCKUX KOMIETEHIHH

Komrmuiekt yueOHo# Mebenu, duumyapr.

TexHuueckue cpecTBa: ATOMHbIE CIIEKTPHI IBY3JIEKTPOHHBIX cucreM He, Hg,

Kamepa JUIs TPHHOTYJISIPHBIX MUKPOCKOIIOB,

KOMIUIEKT JIJIs1 IPOBEIeHH s DKCIIEPHMEHTOB I10 JIy4eBOH THarHOCTHKE U BU3YaInu3aliH,
IIPOTrpaMMHO-aINapaTHbIA KOMIUIEKC TONorpaduyecKoro n3y4eHns: CTpOCHMs OpraHu3Ma uesloBeKa,
pecypcHBbIif Habop aHaIKM3a MaTEPUAIIOB IS IPOBEIEHUS IKCIIEPUMEHTOB IO JTy4eBOH JHarHOCTUKE U
BU3YaJIU3aL1H1, PECYPCHBII HAO0p PEHTIeHOCTPYKTYPHBIH aHAIN3 MaTEPUAIIOB AJIs IPOBEICHHS
9KCIIEPUMEHTOB 110 JIy4eBOH MarHOCTUKE M BU3yalH3alliy, CbEMHAs PEHTIeHOBCKas TpyOka Mo tube,
cbEMHAs peHTreHoBcKas TpyOka W tube, TpMHOKYISApHBIH MUKpOCcKon [uis penoaasarens 1000x,
MPEIMETHBIH CTOJIMK, IJIaH-aXxpoMaTHyeckas "OecKoHeuHast onTHKa'", 1ab0opaTopHbIH HAOOP 110 FeHETHKE U
MaTepuaibl , TpUc-00paTHbIil Oydep 1t aekTpodopesa, HUIeM BUPTYaIbHONW peabHOCTH
npodeccuonanbusiii HTC Vive Cosmos, muiem BUpTyansHO# peanbHoctu npodeccruonansusii HTC Vive
Focus Plus, ouku nononHeHHo# peanbHoct Epson, kamepa 360 npodeccuonansras Insta360 Pro, kamepa
360 moburenbckas Insta360 One, cranMoOHapHBIi EePCOHATbHBII KoMnbioTep Parus 2021, uHTEpakTHBHBII
KOMIIIEKC C BBIYHCIIUTENIBHBIM OJI0KOM U MOOMIIBHBIM KPEILICHHEM.

Ilepeuens nuyensuonno2o npospammnozo obecneyvenus. Pexeusumul noomeepaicoaiouje2o 00KymMeHma
MHTEPaKTUBHbI KOMMNEKC C BbIYNCANUTENbHBIM 610KOM M MOBUNbHBIM KpenneHnnem MO lkar
Notebook

KontpakT 29-3A ot 12.11.21 OO0 «Pylucnianke»

IporpaMMHO-anmapaTHbIil KOMILIEKC TOMOrpaduIecKoro u3yveHus ctpoerns opranmsma [10 3datlas
KontpakT 12-DA ot 18.10.21 OOO «Hayu4nbie TpoGOpbI U CUCTEMBD»

ObopynoBaHue AT MPOBEISHHUS YKCIIEPIMEHTOB I10 JIy4eBOi IHATHOCTHKE H BU3yalH3alUuH
(pentrenorpadus)

KontpakT 13-DA ot 18.10.21 OOO «Hayu4nbie TpoGOpBI U CUCTEMBD»

Ipodeccronanbubie ontuyeckue npubdopsr [10 TouP Cam

KontpakT 14-DA ot 18.10.21 OOO «Hay4Hbie TpoGOpBI U CUCTEMBD»

V4ebHo-nemoncTpannornoe odopynosanue (Liudposas maGoparopust o dusuke [10 Releon Lite 3.63)
KontpakT 15-DA ot 18.10.21 OOO «Hayu4nbie mpo6OpbI U CUCTEMBI

«VR» - obopyznoBaHue

KontpakT 22-DA ot 28.10.2021 UII Ky3smenko Jlenuc EBrenbeBnu

Antusupyc Kacnepcekoro Cyomunensnonnsiii joropop CI[-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)
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Poccuiickas ®eneparus, 659333,
Anraiickuit kpail, r. buiick, yi.
Brnapgumupa Koponenko, 1. 53

Ayn. 307

KabuHer mo pobOTOTEXHUKE

KommuiekT yueOHON Mebenu.

KommuiekT nabopatopHoii Mebenu.

TexHHYeCKHE CpecTBa:

ABTOHOMHBIH pOOOT MAaHHITYJITOP C KOJECAaMHU BCEHAIIPABIEHHOTO AEHCTBUS,

CTallMOHAPHBIN IepCOHANBHBIN KoMnbioTep Parus 2021, KOMITIEKT ISt U3y4EHHsI ONePalMOHHBIX CHCTEM
PeasbHOTO BPEMEHH H CHCTEM YIPaBIICHHsI aBTOHOMHBIX MOOUIIBHBIX POOOTOB.

Iepeyens ruyensuonnozo npospammnozo obecneyvenus. Pexeusumul noomeepoicoaiouezo 00KymeHma
I10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 ot 03.12 21 OO0

Poccuiickas ®enepanust, 659333,
Anraiickuii kpaif, T. buiick, yi.
Bragumupa Koponenko, 1. 53




«[Tapyc ITmroc»
Microsoft Office - 2019 (xopobounas Bepcusi) Jorosop noxeprsosanus ot 06.05.2022
MAK NITRINO KoHTpakT Ne55-3A o1 30.11.2021 OO0 «Mapyc Mnaroc»
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Ayn. 413

KomrmuiekT yueOHoi wmebenn. Komrutekt maGopatopHoit MeGenn. Texuuueckue cpeactBa: VR» -
obopynoBanue Kontpakr 22-3A ot 28.10.2021 UII Ky3smenko Jlennc EBrenbesny

Ilepeuens nuyen3uonno2o npoepammnozo obecneuenus. Pexeusumovl noomsepacoaioujeco 0oKyMenma

«VR» - o6opynoBanne
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Ayn. 417

Kommiekt yueOHo# mebemu. Kommiekt nabopaTopHoit Mebenu. TexHudeckue cpeacTna:

WNHTepakTHUBHBI KOMIUIEKC C BBIYHCIMTEIbHBIM OJOKOM M MOOMIJIBHBIM KperuleHHeM, YueOHO-
JIEMOHCTPALIMOHHOE 000pYAOBaHHUE JUTS peaii3alii 00pa30BaTeabHBIX IPOrpaMM Mo npeaMery «Pusnkay.
Ilepeueny nuyen3uonno2o npoepammuo2o obecneuenus. Pexeuszumol noomeepaicoaiouje2o 0oKyMeHma
Antusupyc Kacnepekoro Cyonunensuonssiit foropop CL{-000013800t 01.03.2023 JIunensus Ne 26FE-
230306-093724-9-35565(370)

CIIO mo JMIEH3HOHHBIM COrJIAIUEHHSIM B CBOOOJHOM pAaCHpPOCTPAaHEHWH, B TOM YHCJe IO
GNUGeneralPublicLicense u ananxoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®eneparus, 659333,
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Brnapgumupa Koponenko, 1. 53

Ayn. 420

KommuiekT yuebHoi Medenu. KommuiekT nabopatopHoi Mebenu.

Texuuueckue cpeacraa: MHTCpaKTMBHbIﬁ KOMILJIEKC C BBIYUCIUTEIbHBIM OJOKOM W MOOMJIbHBIM
KpeIuleHneM, y4eOHO-IeMOHCTPALIMOHHOE 000PyJOBaHUE JUI pean3alui 00pa30BaTeNIbHbIX IPOrpaMM 10
npeamety «Dusukay.

HepelleHb JAUYEHIUOHHO20 NPOCPAMMHO20 obecneuenus. Pexsuzumot nobmsepmt)ammezo OOKyMeHma
AnTusupyc Kacnepekoro Cyomunensuonnsiii joropop CLI-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)
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Poccuiickas ®enepanust, 659333,
Anralickuii kpaif, r. buiick, yi.
Brnagumupa Koposnenko, 1. 53

Ayn. 421

KommuiekT yuebnoi medenu. Kommiekt nadoparoproii Mmebdenu.

TexHudeckue CpeacTBa: MHTEPAKTHBHBIA KOMIUIEKC C BBIYHCIHTEIBHBIM ONOKOM M  MOOHIBHBIM
KpemyIeHneM, yueOHO0-1eMOHCTPAI[HOHHOEe 000pyAOBaHUE IS PealH3alii 00pa30BaTeabHBIX IPOrPaMM I10
npeamety «Duzukay.

Ilepeuens nuyensuonno2o npospammnozo obecneyenus. Pexeusumul noomeepaicoaiouje2o 00KymMeHma
OnepauunoHHana cuctema Astra Linux Special Edition peans CMOJIEHCK OducHblit nakeT P7-oduc.
MpodeccnoHanbHbIN (geckTonosasn Bepcusa) Obyyatowmit KOHTEHT NO ecTeCTBeHHbIM HayKam
6uonornn, Xumumn u pusmnke Ana ydyeHunka\npenogasarens

4 moounvnvix komnviomepnoix knacca DEPO VIP 1530 Konrpakr Ne9-2A/2022 ot 16.08.2022 OO0
Ymuxa
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10. METOJUYECKHWE PEKOMEHJAIIMA 110 OPTAHU3ALINM N3YYEHHUS
JUCHUILINHDBI

10.1. METOAMYECKHE PEKOMEHJALINA 110 OPTAHNU3ALIMN U3YYEHUSI
JUCIHUIIVIMHBI U1 ITPEITIOJABATEJIEN

Y4eOHBIM MJIAHOM Ha U3yY€HHUE JUCUUIUIMHBI OTBOJAUTCS 72 yaca B 7 cemectpe. llpu
3TOM OoJblIasi 4acTh y4eOHOTO BPEMEHHM HCIOJB3YETCS ISl CaMOCTOSTENBbHOH paboThl (46
yacoB). B koHIie 7 cemecTpa npeaycMOTpeH 3a4er.

Kypc pasnenen Ha 3 paznena, Kaxablil U3 KOTOPBIX pelIaeT onpeaesneHnble 3anaun. [lpu
MIpPenojaBaHUM METOJNYECKHU 1I€JIeCO00pa3HO B KaXKIOM paszesie Kypca BbLIEIUTh HanboJsiee
Ba)KHbIE MOMEHTHI M aKIIEHTHUPOBATh HA HUX BHUMaHue oOy4daembIX. [Ipennonaraercs:

o NPy YTEHUM JEeKUUMH 1O BCEM pasjeliaM NporpaMMbl  HIUTIOCTPUPOBATH
TEOPETUYECKUN MaTepuan OOJBIIUM KOJIMYECTBOM HPHUMEPOB, YTO TMO3BOJMT YCHINTH
HarJIiTHOCTh U3JIO’KEHUS U MPOJIEMOHCTPUPOBATH PUEMBI PEIICHUS 3aa4;

o MpU U3y4EHUH MEPBOrO0 M BTOPOTO Pa3/EioOB MPOrpaMMbl JOOUTHCS TOYHOTO
3HaHHUS OO0y4aeMbIMU OCHOBHBIX TOHSATUH KOMOMHATOPHUKH, (QOpMyNn Ajis MoJcueTa dYucia
Pa3IMYHBIX KOMOMHATOPHBIX KOH(PUTYpaInii, METOJIOB PEIICHHSI PEKYPPEHTHBIX YPaBHEHUH;

o Ha TPAKTHUYECKUX 3aHATHSIX IO TpPeTbeMy pas3feny ooOpamarb BHHUMaHUE
oOyyaeMbpIX Ha NPUMEHEHHE TEOPETUKO-TpadoBBIX MOJEIeH B pa3IUyYHBIX 0O0JacCTIX
NEeSITeIbHOCTH YeJIOBEKa: MPU HUCCIIEJOBAaHMM KOMMYHUKAIIMOHHBIX CeTel, MH(POPMAIMOHHBIX
CUCTEM, XHMHUYECKUX M TEHETHUYECKUX CTPYKTYp, DJIEKTPHUUYECKHUX LeNned U APYIHMX CHCTEM
CETEBOM CTPYKTYPHI.

3ajaua npenojgaBaTess — JOHECTH JO 00y4aeMbIX MBICIb, YTO 3HAHUE OCHOB JUCKPETHOMN
MaTeMaTHKH a0COJIOTHO HEOOXOJAMMO JII COBPEMEHHOTO CIeNHMalMcTa B  00JIacTH
MHGOPMATUKH U BBIYUCIUTEIBHON TEXHUKH.

IIpuknagHoil XapakTep AMCUUIUIMHBI NPEABABISET CBOM TpeOOBaHUS K ee (popmam
KOHTpoJis. Ilpu M3ydeHUM IUCHMIUIMHBI CleLyeT NMPOBECTH ABE KOHTPOJbHbIE PabOThl — IO
KOMOMHATOpHKE, [0 OCHOBaM TEOpUU TIpadoB, a TAKKE KPATKOBPEMEHHYIO IPOBEPOUHYIO
paboTy IO pPEKyppeHTHBIM coOoTHouIeHHAM. CTylaeHTaM Ipejiaraercs HamucaTb pedepar 1o
OJIHOW W3 MPENI0KEHHBIX TeM JUIsl MOJY4YEHHUS JOMOJIHUTENIBHBIX PEUTHHIOBBIX OayuioB (110
YKEJTaHUIO).

Hannune HeoOX0AMMBIX NPAKTUYECKUX HABBIKOB 110 BCEM pa3jiellaM MOYHO IPOBEPUTh
IIPY BBIIOJHEHUU HUTOTOBOIO TECTA, COCTOSILEro M3 HEOONbUIMX 3aJaHUl HPaKTUYECKOTO
XapakTepa.

10.2 METOJJUYECKHUE PEKOMEHJAIUH 110 OPT'TAHU3ALIMU U3YYEHUSA
JUCHUIVIMHBI U1 CTYAEHTOB

O6ma51 TPYAOCMKOCTb JUCHUIIIMHBI, B COOTBETCTBHUU C y‘Ie6HHM IIJITaHOM, COCTaBJIACT 2
3a4CTHBIC CIMHUIBI 1 BKIIHOYACT y‘le6HOC BpeMs, OTBEACHHOC HAa JIEKIIMOHHbIEC, IPAKTHYECKUEC
3aHATHUA 1 CAMOCTOATEIbHYIO paﬁoTy CTYACHTA.

TemaTuka JNEKIIMOHHBIX H MPAKTUYCCKUX 3aHSATHUH OXBaTHIBAET BCE pa3aciibl yqe6H0171
AUCHUIUIMHBI W OPUCHTUPOBAHA HA BbINIOJIHCHHUE ¢€¢€ meiaed W 3aJad B COOTBETCTBHU C
Tpe6OBaHI/I$IMI/I K pe3yJibTaTaM OCBOCHU NUCIUILIIMHBI.

Ha J1eKIHOHHBIX 3aHATHIAX PCKOMCHAYCTCA BHUMATCIBHO CIIYHIATh IMMPCHOoAaBaTelisd,
KOHCIICKTUPOBATL MATCpUaJl JICKIUH, I[MPUHUMATb YYAaCTHC B HWHTCPAKTUBHBIX (bopMax,
HCIOJIb3YEMBIX TMPCIOAaBaTCIICM Ha JICKOWH, 3aaBaTb BOIPOCBI WU AKTHBHO OTBCYATL Ha
IOCTAaBJICHHBIC BOIIPOCHI. HpI/I MNOATOTOBKE K JICKIIMH HCO6XOILI/IMO HpOpaGOTaTL COJACPIKaHUC



MNpeAbIAYIINUX HCKHHﬁ, MoArOTOBUTL BOIPOCHL. Ilocne JICKOMH TAKKC CICAYCT MPOYHUTATH CBOI
KOHCIICKT, O3HAKOMHUTBHCA C BapUaHTaAMU H3JIOKCHHA HaHHOﬁ TCEMBI B y‘I€6HI/IKaX n y‘-Ie6HBIX
HOCO6I/ISIX, " €CJIM BOSHUKAKOT BOIIPOCHI, TO MOXHO C HUMH O6paTI/ITbC$I K OpCroaaBaTclito.

Lens mpakTHYecKUX 3aHATHH - OCMBICICHUE CTYAEHTAMH TEOPETUUYECKOIO MaTepuaa,
M3JIOKEHHOTO Ha JIEKIUAX, (OpPMHUpPOBAaHME YMEHHUS HCIIOJIB30BaTh €ro IpH PEIICHUU
MIPaKTUYECKUX 3aJady B H3ydyaeMoil o0iacTu, pa3BUTUE HABBIKOB CAMOCTOSTEIBHOW pabOThI,
YMEHHUsS paboTaTh ¢ y4eOHOM JUTEPaTypOH.

[logrotoBka K  NpPAaKTUYECKOMY 3aHSATHUIO  BKJIIOYACT  BBINIOJIHEHUE  3aJaHUN
MIPENnoaBaTelis 10 TEME MPEAbIAYILEro 3aHITHsI, a TAKXKE MOArOTOBKY K 3aHSTHIO 10 HOBOM TeMe
— CaMOCTOSITEIbHOE HM3y4EHHE MAaTEepPHUaIOB JIEKIIMOHHOTO Kypca, HCTOYHHKOB 00A3aTENbHON U
JOTIOJIHUTEIIBHOM JINTEPATYpPHI.

CamocrosiTe1bHAasE padoTa SBIIETCS HEOTHEMIIEMOH 4YacThlO y4eOHOro mpoliecca Ha
3a04yHOM oT/esnieHnu. OHa 3alIaHipOBaHa U CTPYKTYpHUpOBaHa TaKUM 00pa3oM, 4TOOBI CTYJEHT
IpU TOATOTOBKE K 3aHATHSAM HauOosiee >(PEKTUBHO OCBaMBaj TEOPETUUECKUN MaTepuanl H
IOJIy4Yasl CUCTEMHBIE 3HaHUS 110 KypCYy.

PykoBosicTBO camocTOsITETbHOW pPabOTOM CTYJEHTOB CO CTOPOHBI MPENoJaBaTeNs
3aKJTIOYAETCS B OKa3aHWUW TIOMOIIM TPHU IJIAHUPOBAHWUHU PalbOTHl IO HM3YyYEHUIO Kypca, B
Pa3bACHCHUHN BOIIPOCOB, BOSHUKAIOIMIUX Y CTYACHTOB IMPHU U3YYCHUH OTACIBHBIX TEM KypcCa, IpHU
IMOATOTOBKE K pa3JIMYHbIM Q)opMaM KOHTPOJIA, 3aIlJTaHUPOBAHHBIM nporpaMMoﬁ JOUCHUITIIINHBI.

[Ipu BBIMOTHEHWMH WHAWBUIyaTbHOTO aoMamHero 3amanus (MI3) cmexyer oOpatuth
BHMMAaHHE Ha CJENYIOIlHe MOMEHTHI: BapUaHT 3aJlaHUsl IJIs KaXKJOTO CTYIEHTa OIpenelisiercs
€ro HOMEpPOM B CIIMCKE TPYMIbI; 3aJJaHHe BBIMOJIHAETCS B OTIEIbHON TETpaau C MOJAPOOHBIM
OTHMCAHWEM XOJa pEHIeHHs] U CChUIKAMU Ha COOTBETCTBYIOUIMI TEOPETHUECKUH MaTepual;
MpOBEpPKa CaMOCTOATENBHOCTH BbIMoAHEeHUs W3 ocymecTBisieTcs mnpenogaBareyieM MIpU
cobecemoBannm co ctyaeHToM (3amura UJ13).

11. OHEHOYHBIE CPEACTBA JJIs1 TEKYILIEI'O KOHTPOJIA U
MMPOMEXYTOYHOM ATTECTAIIUA

@DOHJT OLICHOYHBIX CPEACTB pa3paboTaH AJisl IPOBEACHUS IPOMEKYTOUHOM arTecTaluu
oOyuaronuxcs Mo JUCHUILUIMHE «JlUCKpeTHas MaTeMaTHKa» U BXOAMT B COCTaB OCHOBHOU
0o0pa3zoBaTelIbHOM MpoTrpaMMbl 10 HampapieHuro mnoArotoBku: 44.03.05 «[lemarornueckoe
obOpazoBanue (¢ aByms mpoduismu noarotoBku)» (mpodunu «Texnonorus u Mudbopmarukay)
(xBamudukanus «bakanaBpy»), peann3yemMoil Mmpu MOAroToBKe obOyuaromuxcs B (deaepaibHOM
rOCy/IJapCTBEHHOM OIO/DKETHOM 00pa30BaTEIbHOM  YUPEXKJEHUU BBICHIETO 00pa3oBaHUs
«ANTaiCKUl ~ TOCYZapCTBEHHBIM  T'yMaHUTApHO-TIENArOTMYECKU  YHHUBEPCUTET  HWMEHU
B.M. llykmunay. @oHJ OLIEHOUHBIX CPENICTB MPEeAHA3HAYEH JJIs IPOBEPKHU CPOPMUPOBAHHOCTH
KOMIIETEHIINH, 3asBJICHHBIX B TMporpaMMe IUCHUILTUHBI «JlUCKpeTHas MareMaTuka» B
cooTBeTcTBUU C yueOHbIM maaHoM 44.03.05 «Ilenarornueckoe oOpa3oBaHue (¢ ABYMS
npopuissMu  moAroTtoBku)» (npodumu  «Texnonmoruss u  MHpopmaTtuka») (kBanudukamus
«baxamnaBpy).

Ilepeyenb KOMIETEHIMI ¢ YKa3aHHEM 3TAN0B UX (DOPMHUPOBAHUA B IIpOLIECCe OCBOCHUA
o0pa3oBaTeIbHON NPOTrPaMMBbI

— Cnoco0eH OCyIIeCTBIATh MOUCK, KpUTUYECKHI aHalIu3 U CHUHTE3 UH(OpMAIHH,
NPUMEHSATh CUCTEMHBIH MOIXO0 VTS PEHIeHHsI MOCTaBIeHHBIX 3a1ad (YK-1);



— CnocoOeH MpOeKTHPOBaTh W PEaM30BBIBATH IPOrPAaMMy OCHOBHOTO U
cpenHero ooriero oopasoBanus no npeamery Muadopmaruka (I1K-3).

Komneren HNuaukaropsl O1eHOYHbBIE
1Y, CpeacTBa
JTarnbl
3namo: ITpaxTuko-

- YK-1.1 - 3HaHue MEXaHU3MOB U METO/MK IOMCKA, aHAJIN3a | OPUEHTUPOBAHHO
¥ CHHTe3a HH(pOpMaIiy, BKIFOYAONINE CUCTEMHBIN TIOJIX0.T B € 3a/1aHue:
obmactu obpazoBanus (3.1); pedepar,

- YK-1.2 - 3HaHWe METOAMK IMOCTAHOBKH LIEJIH U CITIOCOO0B | KOHTPOJIbHAS
e€ TOCTH)KEHUS1, HAYYHOT'O MIPEJICTaBICHUSI O pe3ysIbTaTax paboTa, UTOTOBBIH
00paboTku unpopmaruu (3.2); TeCT

Ymemo:

- YK-1.3 - ymeHHe aHaTM3upOBaTh 3a/1a4y, BBICIATH €€
0a30BbIE€ COCTABIISIOLINE, OCYIIECTBIIATH JEKOMIIO3UIINIO
3amaun (VY.1);

YK-1 - YK-1.4 - ymeHue HaXoAUTh U KPUTHUECKU aHAIU3UPOBATh
4 stan nH(pOpMAIHIO, HEOOXOTUMYIO JIJTSI PEIICHUS TTOCTABICHHOU
3amaun (Y.2);

- YK-1.5 - ymenue paccmaTpuBaTh BO3MOKHbBIE BapHUAHTHI
pelIeHus 3a/1a4u, OI[eHUBAasi UX JOCTOMHCTBA U HEIOCTATKH
(V.3).

Bnaoemuv:

- YK-1.6 - B1asieHne MeToJaM1 yCTaHOBJICHHS IPUIMHHO-
CJIEICTBEHHBIX CBSI3€l U OIpeneeHus] HauOoJiee 3HaUUMBbIX
cpenu Hux (B.1);

- YK-1.7 - B1ajenne MexaHu3mMaMu Moucka nHpopmaiuu B
TOM YHUCJI€ C IPUMEHEHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHOoI0TuH (B.2).

3namo: [IpakTuko-
- [IK-3.1 - 3HaHue TEOPETUYECKUX OCHOB UH(POPMATUKH, OPUEHTUPOBAHHO
OPUHLIMIIOB (HYHKIIMOHUPOBAHUSA UH(OOPMALIMOHHBIX CUCTEM U | € 3aJlaHuE:
I1K-3 texHoJoruit (3.1). pedepar,
4 sran Ymemo: KOHTPOJIbHAS
- paboTa, UTOTOBBII
Bnaoemyv: TECT

Komnemenuyua YK-1 c ykazanuem smana ghopmuposanun é npoyecce 0C60€HUs

00pazoeamensvHoil NPOPAMMbL

KOMHGTCHHI/IH VK-1 (CHOCO6HOCTI> OCYIICCTBJIATH IMOMUCK, KpI/ITI/I‘leCKI/Iﬁ aHaJIu3 WU CHUHTC3

uHpOpMaIny,

MNPUMCHSATH

(dbopmupyeTcst Ha 4eTBEpPTOM 3Tane GopMUPOBAHHS KOMIETEHIUH.

Komnereniust YK-1 ¢opmupoBanach B mpolecce H3yueHHs TaHHOM JUCHMIUIMHBI U
IPOJOJDKUT (POPMUPOBATHCS HA CIEAYIOUIMX KypcaxX B IMpOLECCe M3YYEHHs IPYTHX Y4eOHBIX
JUCLMIUINH, NPOXOXKICHHUsS MPAKTUK M HWTOIOBOM TOCYJapCTBEHHOM arrecTaiuu (3amura
BBIMTYCKHON KBaJTH(PUKALIMOHHOHN paboThI).

CHUCTEMHBI MOOXOH  OJA peuieHus TMOCTAaBJICHHBIX

3a/a4)




TumoBoe KOHTPOJNBHOE 33aJaHKE sl OLCHKH CPOPMHPOBAHHOCTH JTAHHON KOMIETEHIHH
HAaIIpaBJIEHO HAa JIEMOHCTPALMI0 I'OTOBHOCTH OCYILLECTBIATh IOUCK, KPUTUYECKUI aHalIu3 U
CHHTE3 UH(POPMAIINH, TPUMEHSATh CUCTEMHBIH MOIXO0 Ul PELICHUS IOCTaBJICHHBIX 33/a4.

Komnemenuyusa IIK-3 c ykazanuem smana popmuposanus ¢ npoyecce 0c60eHus
00pazoeamenvHoil NPOZPAMMbL

Komnerenmust [IK-3  (cnocoOHOCT TPOEKTUPOBATH M PEATM30BHIBATH  MPOTPAMMY
OCHOBHOTO M CPEIHEro 00IIero oopa3oBaHus 1Mo mpeaMery) GopMUpyeTcsi Ha YeTBEPTOM dTarie
(bopMUpOBaHUS KOMITETECHIIUH.

Kowmmerenmust T1K-3  dopMupoBasiace B mporecce HW3ydeHHUS JaHHOW IUCIUIUIMHBI U
MIPOJIOJKUT (POPMUPOBATHCSA Ha CIEIYIOIIMX Kypcax B IPOLECCe M3Yy4EHHUS APYTUX yUEOHBIX
JUCHMIUIMH, TPOXOXICHUS MPAKTUK M HUTOrOBOW TOCYAapCTBEHHOW arrectanuu (3amura
BBIITYCKHOM KBaJM(PUKALIMOHHON pabOThI).

TunoBoe KOHTPOJIbHOE 3a/laHuE ISl OLUEHKU CHOPMUPOBAHHOCTH JAHHOW KOMIETEHLIUU
HaIlpaBJICHO Ha JEMOHCTPALMI0 TOTOBHOCTH IPOEKTUPOBATh M PEAIN30BBIBATH IIPOrpamMmy
OCHOBHOTO M CPETHEr0 00111ero 00pa3oBaHus MO PEIMETY.

1. Tunosoe kommponvroe 3adanue na smane gopmuposanusi YK-1 u ITK-3:
11.1. IlpumepHas TemaTuxka pedeparos.

OcHoBHBIE CBOMCTBA TpeyroJibHUKA [lackas.

Hcnonb30BaHre MHOTOUJIEHOB ISl TOKA3aTENbCTBA KOMOMHATOPHBIX TOXK/IECTB.

Brruncnenune koMOuHATOPHBIX uricen Ha DBM.

®dopmyiel oOpamenus. ynkmus Mebuyca. ®opmyna obpamenus Mebuyca.

Omneparuu Hajg rpadaMu.

Ywucno pa3nuyHbIX AepeBbeB ¢ p BepumHaMmu. Teopema Kamu. CooTBerctBue [Iprodepa.

KoMOuHaTopHbIe CyMMBI U UX BBIYHCIICHUE.

Yucna Pamces.

MeTtoap! TUHEHHOM anreOpbl B Teopuu rpados.

0. BeposiTHOCTHBIE METO/IbI B KOMOMHATOPHKE.

1. BoccranoBnenue rpados.

12. Tlpumenenue Teopuu rpadoB B MpOrpaMMHPOBAHHUH.

13. BuyTpeHHe yCTOWYMBBIE MHOXKECTBAa BepUIMH Tpada. AJITOPUTM OINpeAeTCHUs
BHYTPEHHE YCTOWYMBBIX MHOECTB BEPIIMH (MAKCUMAIbHBIX HE3aBUCHUMBIX MHOMXECTB
BepuinH, - MHMB).

14. Anroputmbl pacKpacku BepiiuH rpada.

RBRBOoNoOR~WNE

2. Tunosoe xonmponvHoe 3a0anue Ha smane opmuposanusn YK-1 u I1K-3:

11.2. O0pasen KOHTPOIBbHOM padoThl Nel (ToMalIHe KOHTPOJILHOI PadoThI)

3agauya 1. Ha onHoli u3 kadenp yHuBepcuteTa paboTaroT S 4elnoBeK, Cpead KOTOPBIX | 4eI0BEK
HE 3HAIOT HU OJHOTO MHOCTPAHHOTO sA3bIKa. A 4eloBeK 3HatOT aHriuickui, N — Hemenkwuii, F —
¢paniy3ckuii. AN 3HatoT aHrauiickuil 1 Hemeukuid, AF — anrnuiickuit u gpaniysckuii, NF —
Hemelkuii u ¢ppaniysckuii, ANF 3HaI0T Bce TpH sA3bIKa.

o 3amaHHBIM B TaOJIMIIE YCIOBUSAM BOCCTAHOBUTH HEJOCTAIONLYIO HH(POPMAIIHIO.



Ne S A N F AN AF NF ANF T

16) 23 14 8 7 ? 4 4 2 5

3agaya 2. CKOJBKMMH CIIOCOOAMH MOYKHO TIEpECTaBUTh OYKBBI CIIOBA!
16) «anreOpa» Tak, 4TOOBI OyKBa «p» MIJIa HEMOCPEICTBEHHO MOCIIE OYKBBI «a»?

3ajaua 3.
16) CkoabKo CyLIECTBYET IECTU3HAYHBIX YHCENl, Y KOTOPBIX POBHO 3 IU(PbI UeTHbIE?

3azaya 4. CKOJIBKO pa3JIMYHbIX CJIOB MOKHO COCTaBHUTb, IIEPECTAaBIISS COIJIAaCHbIE OYKBbI Balllel
(hamMuIMK U ri1acHble OYKBBI TOJIHOTO UMEHU?

3ajaya 3.

16) CkoJBbKO CyIIECTBYET pa3iM4YHbIX TPEYroJIbHUKOB, JUIMHBI CTOPOH KOTOPBIX NMPUHUMAIOT
3HaueHusi: 4, 5, 6, 7? CKOJIbKO CpeIud HUX PaBHOCTOPOHHMX, pPABHOOEIPEHHBIX U
Pa3HOCTOPOHHUX?

3azmayga 6.

16) B Beipakenun (X+ )™ pPacKpbUIM CKOOKM W TMpHBENH MOJ00HBIe wieHbl. Kakoit
KO3 puIeHT OyIeT CTOSITh OKOJIO BBIPAKEHUS x%y’9

3azmayga 7.

B BeIpaxenuun (X+y+z+1)" pPacKpbUIM CKOOKM M TpuBEIM NOJA00HBIe uieHbl. Kakoit
K03 duimeHT OyIeT CTOATh OKOJIO BBIPAKEHUS: x*y®z*t° 7

11.3. O0pasen npoBepo4YHOii padoThI

1. Haiitu o0miee penieHue peKyppeHTHOTO COOTHOIIEHUS. an+3-9an+2-26an+1+ 18an =0.
2. Haiitu an, ecnmm an+3-9an+2+26an+1-24an =0, a1=5, a,=21, a3=83.



11.4. O6pasen KOHTPOJIbHOM PadoThI Ne2
3ananue |. [lan rpad
1. IlpuBecTu npumepsI:
a) Mapupyra B rpade, He SBJISIONIETOCS 1IeTIbIO;
0) uenu B rpade, He SABISIOUISHCS MPOCTOH eI,
B) IIMKJIA B Tpade, He SABISIOMIETOCs IPOCTHIM IIUKIOM;
I') IPOCTOrO LUKIIA.
2. Ins nanHoro rpada 3anucath MaTpULly CMEXKHOCTEN M MHLIUCHIIUH.

3amanwue |l. Haiitu B rpade kparyaiiiee paccTosiHIE MEKIY BEpIIMHAME Vo M V C IIOMOIIBIO
anroputMa JlelkcTpsrl (1300pakast Bce IPOMEXYTOUHBIE I11ark):
3amanwue |11, TToctpoiiTe anst naHHOTO Tpada SUIEPOB MUK




3apanue V. C nmomomipio anroputMa (poHTa BOJHBI HAWTH PAcCTOSHHS B oprpade, Tuamerp,
panuyc U IeHTpbl oprpada




3agaHI/Ie V. . HaiiTu MUHMMAaIbHOE OCTOBHOE JEpEBO C IIOMOIIBIO AJIrTOpUTMA KpaCKaJ'Ia



3aganue VI. Hajitu MakcUMaIbHBINA HOTOK B CETH:

=

w

o

10

11.

12.

13.

14.

15.

16

11

3. Tunosoe xonmpoavHoe 3adanue na smane popmuposanus YK-1 u I1K-3:
11.5. Bonpocsl Kk 3auety nmo Kypcey «/[uCKpeTHas MaTeMaTHKa»

OO61ue npaBuiia KOMOMHATOPUKU: MTPABUIJIO CYMMBI U ITPOU3BEICHUS.

KomMOuHnaTopHble KOHPUTypaIi: pa3MenIeHHs U epecTaHOBKH (C MOBTOPEHUSIMU U 0e3
MTOBTOPEHUH).

Coueranus (c MOBTOPEHUSIMU U 0€3 MOBTOPEHUI).

Teopema 0 BKIIOUEHUSAX U HCKIIOUEHUSAX; OLEHKU JJIs YUCIAa DIIEMEHTOB, HeE
o0nagaronux HA OJHUM W3 CBOMCTB; (popMyiia Ui 4ucia 3JEMEHTOB, O0OJaaroNInX B
TOYHOCTH P CBOMCTBaMHU.

bunom HeroTtona. bunomuaneHbie K03 uIMEeHTH. OCHOBHBIE TOXKAECTBA C
OnHOMHATBHBIMU KO3 urmentamu. Tpeyroasuuk [lackans.

[TonmunomuanpHast Teopema. [lommHOMHManbHBIE KO3(duImentsl. KomOmHATOPHBII
CMBICJT TIOJTMHOMHAIBHBIX KOA(PPHUIIUCHTOB.

Kombunaropuka pa3OueHuii. PerieHne 3amadyn 0 4YMClie PAcIoNioKeHHH K pasmuuHbIX
MpeIMEeTOB MO N fALIMKaM C OrpaHUuYEHUsIMU U Oe3 orpaHuyeHuil. Pemenue 3agaum o
YHCIIEe PACHOJIOKEHUH K Hepa3TuUMMbIX MPEAMETOB MO N SIIUKAM C OTPaHUYCHHSIMHU H
0e3 orpaHUYEHUHN.

Yucna Ctupnunra 1-ro u 2-ro pona. Yucna banna.

I'enepupoBanne KOMOHWHATOPHBIX OOBEKTOB. AJNTOpPUTM, MOPOXKIAIOIIMI Bce N-
MepPeCcTaHOBKHU. AJITOPUTM, MOPOKIAIONINI BCe M-coueTaHus (IIOJMHOKECTBA) JaHHOTO
N-MHO>KECTBA.

.Ilonsatue pekyppentHoro cootHomeHus. Yucna Oubonauun. Yucna Karanana.

HexoTopble crocoObl penieHnst peKyppeHTHBIX COOTHOUICHHI.

JIuneiiHple  OMHOPOJHBIE  PEKYPPEHTHBIE  COOTHOUIEHUS  C  HOCTOSHHBIMHU
ko3 durmenTaMu, 0O BUJT PEIICHHMSL.

[IpousBoase GpyHKINN TOCTIEI0BATEIbHOCTEH.

Omnpenenenue rpada (HeopueHTHpoBaHHOTO). ['padmueckas uHTepmnperauus rpada.
CMeXHOCTh MU MHUUAEHTHOCTh. CTEemneHu BepLIMH. TeopeMbl O CyMMe CTeleHed Bcex
BEpILIUH rpada 1 0 KOJIMYECTBE BEPIINH HEUETHON CTEIIEeHH.

Marpuunas ¢opma mpeiacTtaBieHuss rpadoB: MaTpulla CMEXKHOCTH, MaTpula
uHIMaeHTHOCTH. [loarpadel m wactu rpada. M3omoppusm rpados. Omnepanuu Haj
rpadamu: yraieHue BepIIMHbL, yaaneHue pedpa, noapazouenue pedpa.

Mapmipytsl B rpade. Llenu, mpocTele Lenu, LUKIBI, MPOCThle HUKIBI. CBA3HOCTH U
JOCTH)KUMOCTb.

.Bunsl rpadoB: mnonHelii Tpad, AByAONbHBIM Tpad, cBs3HbIA rpad. KommoHeHTHI

CBA3HOCTH.



17. Kparuaiimuii MapmpyT BO B3BELICHHOM CBSI3HOM rpade: alroputM JlelKcTpsbl.

18. OpuentupoBannsiii Tpad (oprpad) M ero OCHOBHBIE 3JEMEHTHI: Jyra, HOJYCTENEHb
3ax0Jja M UCXOJa BEPIIMHBI; IyTh M KOHTYp. Marpuma CMEXHOCTH, MaTpulla
MHIUJCHTHOCTH JUTsl oprpada.

19. Anroput™M (poHTa BOJIHBI TOWCKA KpaT4aWIIEr0O MyTH B OPHUEHTHPOBAHHOM Tpade.
MuHMMaNbHBIE TYTH B HarpyeHHOM Trpade. AJTOPUTM OIpPEACICHUS IyTH
MUHUMAaJILHOH JUTMHBI B HArPY>KEHHOM oprpade.

20.T'amunpTOoHOBEI Tpadbl ©w 1WKIbL.  YcimoBus [upaka wm  Opd, rapadTtupyromme
CYLIECTBOBaHHE B rpade raMHJIbTOHOBA LIUKJIA.

21. Ditnepossl rpadel. Kpurepuii cymecTBoBaHus diliepoBa HUKIA M DMIEPOBON menu (He
SIBJISTIOLIEHCS IIUKIIOM) B Heoprpade. AJIroputm noctpoeHus suneposa nukia (diepn).
AJTOPUTM MOCTPOEHUS SUIIEPOBOM LIETTH

22. JlepeBbs. Teopema 00 OCHOBHBIX CBOMCTBax JiepeBbeB. OCTOBHOE JiepeBO (0CTOB) Tpada.
ANropuTM MOCTPOEHHSI MMUHHMAJIBHOIO OCTOBHOTO JEpeBa CBA3HOIO rpada (anroputm
Kpackana).

23. [Tnanapusbie u iockue rpadel. YcenoBus mianapHocTH. ['panu iockoro rpada. Teopema
Diisiepa 0 COOTHOIIEHUH YHCEIl TPaHel, pedep 1 BEpPIINH TUIOCKOTo rpada.

24. Packpacka BepmuH Tpada. PackpammBaeMocTh BEpUIMH IUIaHAPHOTO Tpada MSATHIO
KpackaMu. [ 'umnoTes3a yeTblpex Kpacok.

25. Cetn m moToku. Pa3pe3sl. MakcuMaibHBIH MOTOK B MHHHMAJILHOM paspese. Teopema
®opaa u ankepcoHa. AITOPUTM HaX0XKIEHUS MAKCUMAJIBHOTO TIOTOKA B CETH.

4. Tunosoe koumpoavhoe 3adanue na smane popmuposanus YK-1 u I[1K-3:
11.6. *TOI'OBBIM TECT MO JUCIUIIIMHE
|. Kombunamopuka u pexyppenmmusie omuouieHus
TEMA: PASMEIIEHUS, TEPECTAHOBKH, COUETAHUSA BE3 IOBTOPEHUM

1. CKOTBKUMH CTIOCOOaMHU MOKHO PACKpacHUTh MOJIHBIN rpad Ha 6 BEpIIMHAX IIECThIO I[BETaMU?
(IBa cmoco0a cuMTarOTCs pa3IMYHBIMU, €CIIM HEKOTOpas BEpIIMHA MPHU OJHOM crocobe hMeer
OJIMH IIBET, a IIPH JIPYTOM CIOCO0€ - APYroif)

Ortser: 1)_720; 2) 120; 3) 36; 4) 6.

2. Crucok 9K3aMCHAIIMOHHBIX BOIIPOCOB COCTOUT H3 19 BOIIPOCOB. N3 nux HYKHO COCTaBHUTb
O9K3aMCHAIIlMOHHBIC 6I/IJ'IeTI>I, IIpUYEM B KAXKIOM ounere - POBHO J1Ba BOIIpOCaA. CKOJIBKO OHJIETOB
MOKHO COCTaBHTE?

Orser: 1) 171; 2) 342; 3) 19; 4) 38.

3.B rpymie 37 CTYJACHTOB. OHH Bce 0OMEHSINCH 3alIMCKaMH BO BpCMA JICKIIHMH. CKOJIIBKO BCETO

6LIJ'IO HAIIUCaHO 3aHI/ICOK?
Orsert: 1) 1332; 2) 37; 3) 1369; 4) 74,

4. CxoJIbKUMH crioco0aMH MOXKHO Tpynny u3 15 yenoBek pas3JeNuTh Ha JIB€ YacTH Tak, YTOObI B
OJIHOM Tpynme ObL10 4 yenoBeka, a B Apyroif - 11 uenoek?
Ortsert: 1) 1365; 2) 32760; 3) 30; 4) 29.

5. Ha tapenke nexar 5 pa3ianuHbIX KOH(DET B KpacHO# 006epTke U 4 KOH(DETHI B xKenToi o0epTKe.
CKOJIBKMMH CcITI0OCOOaMU MOKHO BBIOpaTh J1B€ KOH(ETHI, 0OJHA U3 KOTOPBIX B KpacHOU oOepTke, a
Apyras B )KeNTon?

Ortser: 1) 20; 2)9; 3) 5; 4) 4.



6. CKoJIBKUMH cHIOCO0aMH MOYKHO BBIOpaTh KOMaHIy Juis Oera u3 3 MaJbYMKOB M 2 JE€BOYEK,
€CJIM UMeeM 9 CIIOPTCMEHOB: 5 MAJIbYUKOB U 4 J1I€BOUKH?

Ortgert: 1) 60; 2) 20; 3) 5; 4) 9.

7. I3 CKOJNIBKUX Pa3IUYHBIX MPEAMETOB MOHO COCTaBUTh 210 pa3MeleHuil mo 2 3JeMeHTa B
KaxJ10M?

Ortger: 1) 15; 2) 11, 3) 12; 4) 20.
8. CKOJIbKO iMaroHajieu y BhIITYKJIOro N-yrojabHUKa?
n n(n—3)
Orser: 1) 5 ; 2) A, ; 3) 5 4n.
9. CkonbKO MaTpHIl C M CTPOKAaMU U N CTOJIOIAMU MOXHO COCTAaBUTH U3 dyieMeHTOB 0 1 17
Otser: 1) MN: 2) m+n; 3) 2"+2™; 4) 2™

10. CkoabpKO MPSIMBIX MOXHO TIpoBeCTH uepe3 8 Touek, Hukakue 3 u3 kotopsix HE JIEXKAT nHa
OJIHOU ITpsIMOM?

8! 8! 8! 8! 8!

D2 2) 3151 3) 2161 Ve Oa

11. CKOIBKO pa3IUYHBIX TPABMIIBHBIX AP00OEi MOKHO COCTaBUThL U3 uncen 1,2,3,5,7, 11, 137
7! 7! 7! 71 7!

1) 21 2) 3va1 3) 51 4) 2151 5) 4131

12.. CKOJIBKO pa3IMYHBIX TPEX3HAYHBIX YUCETT MOKHO COCTaBUTH U3 udp 1, 2, 3, 4, 5 mpu
yCIIOBUH, UTO KaxkJas [udpa B 0003HaUeHUU yuciia BcTpeyaercs 1 pas?

1) ; 2) 2!5;! 3) % 4) 3! 5) 5!

13. B npocTtpanctBe nanbl 7 Touek, npuueM Hukakue 4 uz uux HE JIEXKAT B ogHoit
m10ckocTU. CKOJIBKO Pa3IMYHBIX MIIOCKOCTEH MOKHO MPOBECTH Yepe3 3TU 7 Touek?
7! 7! 71!
D 314 2) 4! 3) 3! Y 3m1 D am

TEMA: PASMEIIEHUSA, IEPECTAHOBKH, COYETAHUSA C IOBTOPEHUAMHU

1. CKOJ'IBKI/IMI/I CHOC068.MI/I MOJKHO IICPCCTABUTH 6YKBLI CJIOBA. «CI/IM(I)OHI/IH» Tak, I1T06I:'I HHUKAaKHNEC
JABE€ COI'JIaCHBIC HE CTOSIIN pH,I[OM?
Orset: 1)_1440 2) 40320 3) 120 4) 360

2. CKOJBKUMH CIIOCOOAMH MOXKHO NEepEeCTaBUTh OYKBBI CJOBa: «TPYMIOUA» TaK, 4TOObI HE
MEHSUICS TIOPSIIOK TIaCHBIX OyKB?
Ortser: 1) 3360 2) 40320 3) 1440 4) 1560

3. CkonbKMMHU CrOCOOaMHM MOXHO IE€pPECTaBUTh OYKBBI CJIOBA: «KYKypy3a» TakK, 4TOObI JBE
OYKBBI «y» He 1IN oaApsin’?
Ortger: 1) 1200 2) 1440 3) 360 4) 120

4. CKoJIbKUMU cIoco0aMH MOKHO NIEpeCTaBUTh OYKBBI CIIOBA: «ajiredpa» Tak, YTOObI OyKBa «p»
I11JIa HETTOCPEICTBEHHO MOCIE OYKBBI «a»?
Ortger: 1) 720 2) 360 3) 120 4) 7200



5. CKONBKO CYIIECTBYET DPA3IMYHBIX TPEYTOJIHHUKOB, IJIUHBI CTOPOH KOTOPBIX MPUHUMAIOT
3Ha4yeHus: 5, 6, 7, 8, 9?7
Ortger: 1) 35 2) 10 3) 15 4) 20

6. CKOJIbKO TPEX3HAYHBIX YHCENl MOKHO coCTaBuTh u3 9 mudp: 1, 2, 3, 4,5, 6, 7, 8, 9?7
Otser: 1)3° 2) 93 3) 27 4) 12

7. U3 madp 1,2,3,4,5 cocraBieHsl BCCBO3MOXKHBIC MATH3HAYHBIC Yuclia. CKOJBKO MOJIYYUIOCh

qrcell, KOTOpble HauyuHAIOTCs ¢ mudp 547
Ortser: 1) 243 2) 125 3) 540 4) 15

8. Ckosbko HA0OPOB U3 4 MUPOKHBIX MOKHO COCTaBUTh, €CIIM B IPOAAXKE 7 COPTOB MUPOKHBIX?
Otser: 1) 74 2) 4 3) 28 4) 210

9. Ha okne nexanu 3 si6moka, 3 rpymu u 4 anenbcuHa. CKOJBKHUMH CIIOCOOaMHM MOKHO
Pa3iIoXKuTh UX B psia?

Otset: 1) 4200 2) 36 3) 720 4) 1440

TEMA: BUHOM HBIOTOHA. HIOJIMHOMUAJIBHASI ®OPMYJIA

1. B Boipaxennn (X+ 2y)* pacKpbUIM CKOOKM U TpUBeNU Moa00HbIe wieHbl. Kakoit
K03 GUIHEHT OYIeT CTOATH OKOJIO BRIpaXKEHHs XOy*?
Ortser: 1) 210 2) 3360 3) 7720 4) 120

2. Yemy paBHA cymMMa C7+C7+C7+CJ9
Otsert: 1)_28 2) 71 3) 64 4) 11

3. Haiitu ko3 durment npu x®y®z? g paznoxennu (x+y+2)%°
Otgert: 1) 0 2) 90 3) 1440 4) 155040

4. Haiitu ko> dunuent npu X B paznoxennu (1+x°+x")%

Otset: 1) 0 2) 120 3) 1440 4) 3360

5. Haiftu n , ecau u3BecTHO, uTo B pasnoxkenuu (1+x)" koapduuuents! mpu X° u X2 paBHbl.
Ortser: 1) 12 2) 17 3) 55 4) 22

6.Kakoe u3 BeIpaKeHUH JIOKHO?

n k n—-k n—1
Ortser: 1) dZanl 2) Cn:Cn 3)d=Cn =k 4)
k k k-1
Cn = Cn—l + Cn—l
7. Kakas u3 ¢popmya HazpiBaeTcst OnHoMoM HbroToHa:
Omer: 1) (+Y) =2 CX Y 9 X Cr=2" 3 R CHD =04
k=0 k=0 —0
2.C,=C..

8. Kakas u3 gpopmyn He aBnsercs 6mHoMoM HproToHa?
Ortser:



1) (x+y) =X+ CoXy+ CoXTY e+ Xy e Gy 4y
2 ey =5 Cixy

n 2: n! n N n
3) (X1+X2+...+Xk) - ﬁX]-lXZZ---ka
n+ny+..+n=n N1:N2:-..Nk*

4) (x+y)' = iCﬁX”yk

9. Uemy paBeH koddduipieHT A B popmyrie O - ;;ﬁznxllxzz X
n!
Ortser: 1) n1!n2!...nk!
k
2 C. 3) Ay 4) P(n K)

TEMA: METO/I BKJIIOYEHWI U UCKJIIOUEHU

1. Ha onHoit u3 xadeap yHHBepcUTETa pabOTAIOT S YEIOBEK, CPeJM KOTOPBIX | UYEJIOBEK HE
3HAIOT HU OJIHOTO MHOCTPAHHOTO S3bIKAa. A dYenmoBeK 3HaT aHriuickuii, N - Hemeukuh, F -
¢dpanmy3ckuit. AN 3HaroT anrnuiickuii 1 Hemenkuid, AF - anrmuiickuii u ¢gpanmysckuii, NF -
HeMmenkuid u ¢paniysckuit, ANF 3HaroT Bce Tpu s3wika. [lo 3agaHHBIM B TaOnHIE YCIOBHSIM
BOCCTaHOBUTH HEAOCTAIOIIYIO0 HH(OpMAIIHIO.

S A N F AN AF NF ANF | T
17 11 6 5 4 3 2 1 ?
Otser: 1) 3 2) 11 3)4 4) 2

2. B rpymme N crymentos, 3 mnx N1 genoBek Bmageror sspikom mporpammupoBanus CH,

N> [ - Hackams, Nz 00 - Beiicukom, Niz cTyeHTOB nporpamMmmupyroT Ha CU wu Ilackaie,

N N N

13 [J - ga CH u beilicuke, 23 - [][Jua Ilackane u beiicuke, 123 YEJOBEK 3HAIOT BCE TPHU

sbika 1 No He 3HAIOT HE OHOrO W3 HUX. [0 JAHHBIM 3HAYCHHSM HANTH HEJOCTAIOLLYIO
nH(pOpPMALIKIO (3aMIOJHUTD MTYCTYIO KIETKY):

N Ny N, N3  Njp Nz Ny Nppz Ny
18 3 7 1 4 1 0 6
Ortser: 1) 8 2) 12 3) 14 4) 16

3. Ckoinbko nonoxutenbHeix gucell ot 0 mo 1000 e gensarcs Ha 2, 5, 77
Ortser: 1) 343 2) 657 3) 199 4) 842

4. Cxonbko nonoxuTenabHbix ynucen oT 20 g0 1000 nensitcs poBHO HAa 0J1HO U3 yucen 7, 13, unu
11?
Otger: 1) 246 2) 26 3) 272 4) 247

TEMA: PEHIEHUE PEKYPPEHTHBIX YPABHEHUI



1. Haiitu ol1ee perieHue peKyppeHTHOTO COOTHOIIECHHS. an+2+4an+1-12a,=0
Ortser: 1) an=C1*(-3)"+C,*4" 2) an=C1*6 "+Co*2" 3) ap=-C1*6 "+C*2" 4) an=C1*(-
6)n+C2*2n

2. Haiitu o0riee penieHne peKyppeHTHOTO COOTHOIICHUS. an+2-7an+1+10an=0
Ortser: 1) an=C1*(-5)"+Co*2" 2) an=C1*5"+Cy*2" 3) an=C1*(-7)"+C*3" 4)
an=C1*3"+C,*2"

3. Haiitu o01iee pemeHue peKyppeHTHOTO COOTHOMEHUS an+2+5an+1+6an=0
Otset: 1) an=C1*(-3)"+Co*(-2)"  2) an=C1*(-3)"+Co*2" 3) ay=C1*3"+C*2" 4)
an=C1*(-6)"+Co*5"

4. Haiitu o0riee perieHne peKyppeHTHOTO COOTHOMICHUS an+2-Dan+1+6an=0
Otset: 1) an=C1*(-3)"+C2*(-2)" 2) an=C1*(-3)"+C*2" 3) an=C1*3"+Co*2" 4) ar=C1*(-
6)n+02*5n

I1. OcHOBBI Teopun rpacdos.
TEMA: TUIIbI TPA®OB

1. I'pad, B KOTOPOM MHOKECTBO BEPIIMH pa30MBACTCS HA 2 HEMEPECEKAIOIIMXCS MO IMHOKECTBA,
Takue, 4To pedpa COeMHSIOT BEPIIUHBI U3 PA3HBIX [MOJMHOKECTB, HA3bIBACTCS
Otger: 1. 'aMMIBTOHOBBIM

2. DilnepoBbIM

3. JlepeBom

4. JIBynOJbHBIM

2. I'pad, B xKOTOpOM MOXKHO OOOWTH BCE BEpIIMHBI, MOOBIBAB B HHUX [0 OJHOMY pa3y,
Ha3bIBAETCS
Otser: 1. 'aMHILTOHOBBIM

2. DUIEpOBBIM

3. nepeBom

4. MBYNOJIbHBIM

3. I'pad, B koTOpOM MOKHO 000TH BCe pedpa, MOOBIBaB B HUX IO OJHOMY pa3y, Ha3bIBAETCS
Otser: 1. 'aMMILTOHOBBIM

2. DiinepoBbIM

3. nepeBom

4. NIByIOJIbHBIM

4.Tpad, B KOTOpoM IOOBIE B BEPIIUHBI COEAWHEHBI MPOCTON IEMbI0 M 4YUCIO pedep y
KOTOpOoro M =n - 1 (N - 4KCII0 BEPINUH), SIBISCTCS
Otser: 1. 'aMHMIETOHOBBEIM

2. DiinepoBbIM

3._1epeBoM

4. N1ByIOJIbHBIM

5. Fpa(p, B KOTOPOM CTCIICHHU BCCX BCPIINH YCTHELI, SABJIACTCA



Otger: 1. ['aMUIBTOHOBBIM
2. DnepoBbIM
3. nepeBom
4. NBY10JIbHBIM

6. I'pad, B KOTOpOM JIFOOBIC JIBE BEPIIMHBI COSAMHEHBI pEOPOM, Ha3bIBACTCS
Otsert: 1. moyHBIM

2. 3Be3110M

3. HyJIEBBIM

4. NBYIOJIbHBIM

7. I'pad, B KOTOPOM JTFOOBIE JBE BEPIITHUHBI COSTUHEHBI TTPOCTOM IENBI0, HA3BIBACTCS
Otsert: 1. moMHBIM

2. CBSI3HBIM

3. HyJIEBBIM

4. IBYIOJIbHBIM

8. [lepeBo, comeprkaliee Bce BEpIIMHBI rpada U KaKue-To U3 ero pedep, Ha3bIBaeTCs
Otgert: 1. ocToBOM

2. CeThIO

3. nepeBom

4. NBYIOJbHBIM
9. Ecnu rpad uMmeeT BeplIMHBI OJUHAKOBOM cTeneHH (MOJYCTENeHH MCXO0Ja U 3aXoja), TO €ro
Ha3bIBAIOT
Otser: 1. nosHBIM

2. peryasipHbIM

3. nepeBom

4. NBYIOJbHBIM

TEMA: OIIPEAEJIEHUA TEOPUU 'PA®OB

1. Yepenymomiyrocss MOCIEI0BAaTEIbHOCTh BEpPIIMH U pedep (Ayr), KOTOopas HAyMHAETCS U
3aKaHYMBAETCS BEPILMHOM, MpHUeM Kaxaas COceqHssi mapa - BepumiuHa U pedpo (ayra) -

WHUUJCHTHBI IPYT IPYTy, Ha3bIBalOT
Otgert: 1. mapmpyTom 2. IETbI0 3. KOHTYpoM 4. LIUKIIOM

2. YKaXuTe HEBEpPHOE CBOMCTBO JIBYA0JBHOIO Ipada:
OTBerT:
1. MHOecTBO BepiuH rpada COCTOUT U3 JBYX HEMEPECCKAIOIIUXCS MTOJMHOXKECTB TAaKUX,
YTO BHYTPHU KaXKJIOTO MOJMHOXECTBA HET CMEKHBIX BEPILIUH.
2. BepiuHbl ABYI0JIBHOTO Ipada MOXKHO PaCKpPaCcUTh IBYMs KpaCKaMH,
M03TOMY Takue rpadpl Ha3bIBAIOT OMXPOMATUYECKUMHU.
3. IBynonbHBIHM rpad HE UMEET MPOCTHIX ITUKIOB HEYETHOMN JTUHBL
4. JIBynonbHbIHN Tpad) COCTOUT U3 JBYX KOMIIOHEHT CBSI3HOCTH.

3. Cps3HBIl OpPHEHTUPOBAHHBIM (He 00s3aTenbHO) rpad, KOTOpHII HEe HMeeT MeTelb U
YIOBJIETBOPSIET CAEAYIOLIUM YCIOBHSIM:
1) cymiecTByeT TOJIBKO OJTHA BEPIIMHA C HYJIEBOH MOIyCTENEHbIO 3aX0/1a;
9Ta BEpILIMHA HA3bIBAETCS UICTOUHMUKOM U 0003HavaeTcs yepes S;
2) CyIIeCTBYeT TOJIbKO OJ{HAa BEpILIMHA C HYJIEBOH MMOIYyCTENEHbIO NCXO0/a;
9Ta BEpILIMHA HA3bIBAETCS CTOKOM M 0003HavaeTcs yepes t;
3) xaxmoii xyre € = (i, J) B cetrt N conocTaBieHO HEOTPHUIIATEILHOE BEIECTBEHHOE YUCIIO,



Ha3bIBAEMOE MPOIYCKHOM CIIOCOOHOCTRIO AyTH 1 0003HavaeMoe uepe3 c¢(e) wiu C(l, j),
rze | ¥ | BepurHbl rpada, eciiv He CyLIECTBYET JIyT'H e, OPUCHTUPOBAHHOMW 13 | B |, TO C(€) =
0;
Ha3bIBACTCS
Otger: 1. ABYAOJIBHBIM
2. 3iiepoBBIM
3. raMHJIbTOHOBBIM
4. ceTplo

4. IIpocToit MK, coepKAIIUi BCce BEpIIMHBI rpada, Ha3pIBaeTCs
Ortger: 1. DiinepoBrIM 2. 'aMWJIBTOHOBBIM 3. KOHTYpPOM

TEMA: TPAOUYECKOE INPEJICTABJIEHUE 'PA®A
1.Kakue u3 rpadoB SIBISIFOTCS IBYAOTBHBIMU?

A B C hi|

Ortger: 1. Bce 2.Bu /] 3.B,C. 1 4. Tonbko /]

2.IlonHbIMU TpadamMu ABISIOTCS Tpadbl

A B C A
Ortger: 1. Bce 2.AB, [ 3.Cu /[ 4. Tonbko /[
3.Bce rpadsl Ha pucyHKE
‘ b
AB ¢ cn
SBIIAIOTCS
Otger: 1. uiockuMu 2. CBSI3HBIMH 3. TIJIAHAPHBIMU 4. 1BYJOJIbHBIMU

4. Kakwue u3 rpadoB MOKHO PacCKpacHTh S-10 Kpackamu?
(4
q /\ .

AB Cl

b

OtgeT: 1. A 2.AuB 3.A,B, ] 4. A,B,C, 11
5. Kakue rpads! sBistorcs ‘inepoBsIMu?

Otser: 1. a), 0), B) 2.0), B) 3. Bce 4.a),B),T)



6. Kakue rpads! sBistorcest noarpadamu rpada A?
A B C
Ortser: 1. Tonpko A 2. Tonbko B 3. Toapko C 4. Bee

7. Kakue u3 rpadoB sSBISIOTCS CEThIO?

Otser: 1. a) 2.0)uB) 3.a)ur) 4. BCe

8. Kakue u3 rpados

a b a ¢ a E:r F
L—‘<
n": e d e f d e f
A

: B e
SIBJISIIOTCS oarpadamu rpada
a b e
d e f
Otser: 1. Bee 2.AuB 3.AuC 4.BuC

9. Kakue u3 rpadoB miuaHapHb1?



=

2
4 5
Otser: 1) 1, 2,3 2)1,2,3,4 3)1,2,5 42,5

TEMA: KOJIMYECTBO PEBEP U BEPLHINH I'PA®A

1.Kakast u3 popmyn BepHa 1711 HEOPUEHTUPOBAHHOTO Tpada, eciu N - KOJTUYECTBO BEPIINH, a M

- pedep rpacga?

Ortser:
1. > deg x, =2m 2. Y.degx, =2n
3. ZdEQ X;=m 4. Zdeg X, =n

2. Ckompko pebep B rpade Kn ?
Ortser: 1) nl/2 2) n*(n-1)/2 3) (n-1)! 4)n

3.Ckonbko pebdep B rpade Kpq?
Otser: 1). p*q 2) p¢ 3) p+q 4) P

4. I'pad Ha 5 BepmmHax umeet Habop creneHeil. Kakue rpadbsl He MOTYT CyIIeCTBOBATSH ?
Ortger: 1. (0,2,2,3,3) 2.(1,2,2,3,3) 3.(0,1,2,3,4) 4.(1,2,2,2,1)

5.Nmeetcs nonHbli rpad Ha n BepuIMHax. byner 11 on DiinepoBbiM?
Ortser: 1. Jla, ecau N — 4eTHO 2. lla, ecim N — HEYETHO 3. Her 4. lla

6.Jlana matpuna cmexxHoctu rpada G.

R|IRO|O|O
R|IRO|O|O
ook |k
o|lo(r |k




Otger: 1. ABYOIBHBIM 2. TIOJHBII 3. HECBA3HBIN 4. nnaHapHbIN

7. Mana marpuia cMexHocTH rpaga G.

0|1 ]1 |1 |1

1 |0 (1 |1 |1

1 |1 (0 |1 |1

1 |1 (1 ]0 |1

1 |1 (1|1 ]0

I'pap G - ...

Otger: 1. ABYAOJBHBIH 2. moyiHBIM 3. HECBS3HBIN 4. MIaHapHBIN
8.Ckomnbko pebdep B aepese ¢ 10 Bepmmnamu?
Otser: 1) 9 2)8 3)7 4) 11

9.3anan nonHeIi rpad Ha 15 BepmmHax. B pe3ynabTare mocienoBaTenbHOTO yIaICHUS
HECKOJIbKUX pedep OT Hero ocranock aepeBo. Ckoibko pedep ynanmin?
Otger: 1) 196 2) 15 3) 225 4) 200

TEMA: CBOVICTBA TPA®OB

1.Kakoe n3 yTBepK1€HHI1 HEBEPHO?
Orser:
1. Ecnu cBsI3HBIN MUIaHApHBIN rpad) comepKUT N BEpIInH M pedep P rpaHei,
TO N-M+p=2
2. I'pad K33 sBisieTcs mumanapHbIM
3. Ecnu cBsI3HBIN MUTaHApHBIN rpad coaepKuT N BepiiuH, M pedep, To 3n-mLI6
4. Kaxxp1if riaHapHbIiA Tpad) COAEPKUT BEPIIUHY CTETICHU S5 WU MEHEe

2. BepHo 1mu yrBepkaeHue: I'pad MOKHO MPaBUIIBHO PACKPACHUTh MATHIO KpackaMu?
Otser: 1. Jla 2. Her 3. BepHo s mutanapHbIx rpadoB 4. BepHo nst
MOJIHBIX TpadoB

3 Kaxkoe u3 yrBepxkaenuii BepHo? KonuuecTBo BepIInH, UMEIOIIUX HEYETHYIO CTETIEHb B rpade

Otser: 1. uetHo 2. HeuetHo 3. paBHO 0 4. MEHbIIIE KOJIUYECTBA BCEX
BEPIINH

4. Kaxoe u3 yrBepxaenuii HeepHo? ['pad G He maHapeH, eciiu COAEpKUT noarpad. ..
Otget: 1. G'=K4 2.G'0050n 3. G'=Ns 4. G'=Cs

5. Kakoe u3 yrBepk1eHuil BEpHO?

I'pad G He cBs3zeH, ecnu ...
Otset: 1. G=K5 2. G=K3;3 3. G=Ns 4. G=C3

6.ITycts G = (V,E) - HeopuenTupoBanHslii rpad 0e3 nerens U KpaTtHbix pedep , IV =p, LED
= q. Kakoe u3 yTBepk/IeHHI HE DKBHBAJICHTHO OCTAILHBIM TpeM?

Ortser:

1) G — nepeBo 2) G - 6e3 nukinoB 1 q =pl113)G - cesa3ubiit u q=plJ1l  4) G - mianapHelil u
q=pUl;



7.3amanHas MaTpuia

0(0[1]0]1]0]|1
0(0]0]1]01]1
110(0{1{1(0|0
0[1]1{0]01]1
1]10(1{0|0|0|1
0(1]0]1]0[0|1
111]0]1(1]1|0
SIBIISIETCA ...
Ortger:
1. matpurieit cmexxHocTu rpada
2. MaTpUIleW UHIIMJICHTHOCTH Tpada
3. MaTpulel CMEKHOCTH oprpada
4. ne 3amaet rpad
8. 3ayjlanHas MaTpuIia
111]1(1]0|0
110(0{0]0|0
0(110|101]1
0({0]1|0f1]0
0({0]0|1(0]1
ABIIACTCA ...
Orser:
1. marpurieit cMmexxHoctu rpada
2. MaTpHUIIeH MHIIMJACHTHOCTH Tpada
3. MaTpuIel CMEKHOCTH oprpada
4. ne 3amaet rpad
9.3amanHas Matpuia
0[0]1{0]1]0]1
0[0]0f1]01]1
0[0]0[0]11]0]0
0[1]1{0]01]1
110{1]0{0]0 |0
0[1]0(1]0[0]1
111/0]1(1|1|0
ABIIACTCA ...
Otser:
1. MaTpuiiell CMEXHOCTH rpada
2. MaTpHIlel HHIUIECHTHOCTH rpada
3. MaTpuIel CMeXKHOCTH oprpada
4. e 3azmaet rpad
10.3agannas matpuna
110(0]1{0]0|0
0(1]1{0]01]0|0
0(0]0(0]1{1|0
110(1]0(1]0|0

SABIIACTCA ...




Otser:

. MaTpHIIeH CMEXHOCTH Tpada

. MaTPUIICH UHIMICHTHOCTHU Tpada
. MaTpHIIe CMEKHOCTH oprpada

. He 3a7aet rpad

A WN —

Kpumepuu oyenxu xomnemenyuii YK-1 u I1K-3 6 pamxax munogozo 3aoanus.
Kpurtepuu oueHku Tecra:

Kaxmoe 3aganne tecra orennBaercsa B 1 0am.

I/ITOFOBaSI OILICHKA 3a BECh TECT COOTBCTCTByCT HpOHCHTy HpaBI/IJ'IBHBIX OTBCTOB 110 OTHOLICHHUIO K
00IIIEMY YHCITY BCEX BOIPOCOB B TECTE.

O11eHKA 32 TECT CYMTACTCS MOJIOKHUTEIBHOM, €CITU CTYJICHT OTBETHJI MPABUIILHO HE MEHEE, YeM Ha
60% BOMPOCOB TeCTA.

TumoBoe KOHTPOJBHOE 3ajaHue oleHuBaercs 1o 100-0ammpHOM 1IKae, KoTopas
MEPEBOJUTCS B MATH OAJUTBHYIO IIKaTy B COOTBETCTBUU C JICHCTBYIOIIMM Ha TEKYIIUH MOMEHT
[TonoxxeHnem 0 PEUTUHIOBOM CHCTEME TEKYIIETO KOHTPOJS YCHEBAEMOCTH M IMPOMEXKYTOUHOU
aTTECTAIlUU CTYJICHTOB:

- OIICHKa «5» BBICTABJISACTCS B Cllydae, €CIM CTYJACHT BBITIOJHMI KadecTBeHHO 87-100 %
THUITOBOT'O 3aJJaHU;

- OIICHKA «4» BBICTABJISIETCS B CIIyYae, €CIIM CTYICHT BBIMOJHUI Ka4eCTBEHHO 75—86 % THUITOBOTO
3aJIaHus;

- OIIEHKA «3» BBICTABJISIETCA B CIIy4ae, €CIU CTYACHT BBIMOJHWI KauecTBEeHHO 60—74 % TUmnoBoro
3aJIaHus;

- OIIEHKA «2» BBICTABJISIETCS B CJIy4ae, €CJIM CTYACHT BbhINOJHWI MeHee 60 % TUIOBOTO 3aaHus.

YpoBuu chpopmupoBannoctu komnerenuuii YK-1 u IIK-3 B pamkax
AUCIHUNTHHBI

YpoBHHU chOPpMHPOBAHHOCTH
OcHoOBHbIE NPU3HAKH YPOBHS

KOMIIeTeHI M il
[Tpu BbINONIHEHUY 3aaHUI BceX POPM KOHTPOJISL CTYACHT
JNEMOHCTPUPYET 3HAHHUE:
- OCHOBHBIX MOHATUN U MPaBUI KOMOMHATOPUKHU, METOJIOB
pelieHrs KOMOMHATOPHBIX 33/1a4;
- METO/IOB PEILIEHUS PEKYPPEHTHBIX COOTHOIICHMUIA;
- OCHOBHBIX TOHATUH Teopuu TpadoB H OCHOBHBIX
QITOPUTMOB  HCCJIEOBAHUS  HEOPUEHTHUPOBAHHBIX U
OpPUEHTUPOBAHHBIX TPadoB;

. - ponu  JUCKPETHOM  MaTeMaTMKh B  Pa3BUTUH
[Toporoserit

UHPOPMATUKU U €€ TPUIIOKEHUI];

IPOSBIISIET yMEHHE:

- TNPUMEHATh 3aKOHbl KOMOWHATOPUKM [UI pPELICHHS
KOMOMHATOPHBIX 3a/1a4;

- FTEHEpUPOBATh OCHOBHbIE KOMOMHATOPHBIE OOBEKTHI;

- COCTaBIATh W pellaTh MPOCTEHIINE PEKyppEHTHBIE
COOTHOILIEHUS;

- HcclleoBaTh rpadbl Ha 3aaHHBIE CBOWCTBA;

- TPUMEHATh anmapaT Teopuu rpadoB Ui peuieHHs




IPUKJIAJHBIX 331a4.
I[Io wToram OamIbHO-PEUTHHIOBON CHUCTEMBI CyMMa
PEUTHHTOBBIX OAJIJIOB CTyAEHTa cOcTaBisieT oT 65 no 70
OaoB

[Ipu BeIONIHEHNY 3ajaHKI BceX POPM KOHTPOJIS CTYACHT
JEMOHCTPUPYET 3HAHHE:

- OCHOBHBIX MOHATUH U MPaBUJI KOMOMHATOPUKHU, METOJIOB
peleHnsi KOMOMHATOPHBIX 3a7ay;

- METO/IOB PELLIEHUS PEKYPPEHTHBIX COOTHOLIEHMUIA;

- OCHOBHBIX TOHATUH TeopuH TIpadoB U OCHOBHBIX
QITOPUTMOB  HCCJIEOBAHUS  HEOPUEHTHUPOBAHHBIX U
OpPUEHTUPOBAHHBIX IpadoB;

- poJin  JUCKPETHONM  MaTeMaTWKH B  pPa3BUTHUHU
MH(OPMATUKHU U €€ MPUII0KEHUH;

IPOSBIISIET yMEHHE:

- TPUMEHATH 3aKOHbl KOMOMHATOPUKH Ui pEIIeHUS
KOMOWHATOPHBIX 33714,

bazoBbrit - TeHepUPOBATh OCHOBHBIE KOMOMHATOPHBIE OOBEKTHI;
- COCTaBJSATh M peIIaTh TNPOCTEHINE PEKYPPECHTHbBIC
COOTHOIIICHUS;
- HCCIIeIOBaTh Tpadbl HA 3a/IaHHBIE CBOMCTBA;
- TPUMEHATH amnmapaTr Teopuu TpadoB I perIeHUs
MPUKIIQTHBIX 33]1a4;
MIOKA3bIBACT BJIA/ICHHE:
- TPEACTaBICHUSIMU O B3aUMOCBS3M JHUCLHMIUIMHBI C
MaTeMaTUYEeCKOM HAyKOM, CO IIKOJBbHBIMU KypcaMu
MaTeMaTHKU U UHPOPMATUKH.
[Io wroramMm Oa/UTbHO-PEUTHHIOBOM CHUCTEMBI CymMMa
PEHUTHHTOBBIX OaJIOB cTyneHTa cocraBiser oT 70 mo 80
OayoB
[Tpu BbINONIHEHUY 3aaHUI BceX POPM KOHTPOJISL CTYACHT
JEMOHCTPUPYET 3HAHHUE:
- OCHOBHBIX MOHSATUH U MPaBUII KOMOMHATOPHKHU, METOJIOB
pelieHust KOMOMHATOPHBIX 3a/1a4;
- METOJIOB PELLICHUS PEKYPPEHTHBIX COOTHOILICHHUIA;
- OCHOBHBIX TOHATUHA Teopuu TpadoB H OCHOBHBIX
QITOPUTMOB  MCCIIEJOBAHUS  HEOPUEHTHUPOBAHHBIX U
OPUEHTUPOBAHHBIX TpadoB;
- poauM  JOUCKPETHOM  MareMaTHMKd B  pPa3BUTUHU
UH(GOPMATUKHU U €€ MPHIOKCHU;

[ToBbIlIEHHBIN NPOSBIIET YMEHUE:

- TPUMEHATh 3aKOHbl KOMOWHATOPUKM [UI pPELICHHS
KOMOMHATOPHBIX 3a/1a4;

- FTEHEpUPOBATh OCHOBHbIE KOMOMHATOPHBIE OOBEKTHI;

- COCTaBIATh W pellaTh MPOCTEHIINE PEKyppPEHTHBIE
COOTHOILIEHUS;

- HCCIIeI0BATh rpadbl Ha 33/1aHHbIE CBOMCTBA,

- TPUMEHATh anmapaT TeopuHu rpadoB Ui pelIeHHs
NPUKJIAIHBIX 3a/1a4;

[IOKA3bIBAET BJIAJCHHE:

- HaBBIKAMM MPUMEHEHUs MOJTYYEHHBIX 3HAHUM U yMEHHH




B Pa3IMYHBIX CUTyalusx (B Tmpeaenax U3YYeHHOM
TEMaTUKU Kypca);

- MPEJICTABIEHUAMH O IPUMEHEHUU TEOPUH aJITOPUTMOB B
007acTsIX MPOTrpaMMHOTO 00ECIEeYeHHUsT KOMIBIOTEPOB,
WH(OPMATUKH U CUCTEM UCKYCCTBEHHOTO MHTEIUICKTA;

- TPEACTaBICHHUSMU O B3aUMOCBA3M JUCLMUIUIMHBI C
MaTeMaTUYECKOM HAyKOM, CO IIKOJbHBIMU KypCaMH
MaTEeMaTHKU U HHPOPMATUKH.

[lo wroram OamIbHO-PEUTHHIOBOM CHCTEMBI CyMMa
pEUTHHTOBBIX OamoB cryneHta cocrasiser oT 80 mo 100
0amioB

MeToauueckue MaTEpHaJIbl, ONPECACTAIOIINEC ITPOUECAYPHLI ONCHUBAHUA

[enbro MpoMeKyTOYHOM aTTeCcTalliy 10 JAHHOM JUCLMIUIMHE SBJISETCS OLIEHKAa YPOBHSI
c(OpPMUPOBAHHOCTH KOMIIETEHIIMH B pe3y/bTaTe yCBOEHUS 3HAHUU, NMPUOOpETEHHs] YMEHH,
HABBIKOB U OIbITA JESITEILHOCTU B PaMKaX OCBOCHHUS JUCIMIUIMHBI (MOIYJIs).

[Ipouenypa oneHMBaHUS OXBaThIBaeT OOYyYAIOUIUXCS, OCBAaWMBABIIUX JAUCLUUILIIMHY
(monyns) Ilpouemypa olLieHHBAaHMS TPOBOJUTCS MO OKOHYAHHMM OCBOEHUS JTUCIUIUIMHBI
(Momymnst). Ouenka ypoBHSI COPMHPOBAHHOCTH KOMIIETEHIIMNA Ha 3Tamax uX (OPMUPOBAHUS
OTpeJieNiieTCsl Ha OCHOBAaHMM COOeceNOBaHMs, BKIIOYAIOIIUX TEOPETUYECKHE BOIMPOCH HIIU
3aJlaHus, B KOTOPBIX OOyd4aromiemycsi MpeajiaraloT OCMBICIHTh PeajbHYI0 Mpo¢decCHOHAIbHO-
OPUEHTHUPOBAHHYIO CHUTYAIMIO, HEOOXOIMMYIO JUIsl pElIeHUs NaHHOW MpoOJeMbl; MpU 3TOM
AKTYATM3UPYETCS OMPEEICHHBIM KOMIUIEKC 3HAHWM, HEOOXOIWMBIN JUIsl pa3pelieHus IaHHON
npoOiembl. OrieHMBaHNE OTBETOB OOYUYaAIOUINXCS MPOBOJUTCS B COOTBETCTBUU C MPUBEICHHBIMU
KPUTEPUSIMH.

Ha ocHoBanuu OTBETOB (OTBETOB Ha TECT, BBHINOJIHEHHE MPAKTUKO-OPUEHTHPOBAHHOTO
3a/laHusl) OLIEHUBAETCS ypPOBEHb C(OPMHUPOBAHHOCTM KOMIIETEHIIMM Ha JTamax HX
(dbopMHpOBaHUS B paMKax TUCIUIUIMHBI (MOYs), @ TAK)KE YPOBEHb 3HAHUM, YMEHU, HABBIKOB U
ONbITa JIEATEIBHOCTH, MO pe3yJlbTaTaM BBICTABJISETCS OLEHKA. Pe3ynpTartel NPOBEACHUS
MPOLIEAYPhl B YCTAaHOBJIEHHOM IOPSIIKE MPOCTABIISIIOTCS MPENOJAaBATEIEM B 3a4€THbIE KHHKKHU
oOyuaromuxcs M JJEKTpOHHBIE BeaoMocTd. I[lo pesynpTaTam HpOBENEHHUS MPOLEAYPHI
OLICHUBAHMUSI MPENOJABaTEIEM JEJIAETCS BBIBOJ O PE3yNbTaTax MPOMEXYTOYHOW aTTECTALUU T10
JUCLUILIIMHE.

[Ipouenypa oneHuBaHUS (3a4€T) COOTBETCTBYET JEHCTBYIOIIMM B BYy3€ TEKYIIUM
NnoJoXeHusiM, Bkmovass [lonokeHne O PEUTUHIOBOM CHCTEME TEKYLIEro KOHTPOJIA
yCIEBAEMOCTHU U IPOMEKYTOUYHOM aTTECTAllMU CTYIEHTOB.
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