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1. HEJIA U 3AJAYN JTUCHUTTJIMHBI

Heas maucuumianHbl — (GOPMHUPOBAHHME CHCTEMATU3MPOBAHHBIX 3HAHMK B 00JacTH
JMCKPETHOW MAaTEeMaTHKH.

3agaum JUCHMINJIMHBI:

— H3y4YeHHE OCHOBHBIX Pa3JIeJIOB AUCKPETHON MaTeMAaTHUKU: KOMOMHATOPHOTO aHAIIN3a;
Teopuu rpados;

— (QopmupoBanue MO3HABATEIBFHBIX HHTEPECOB, CIOCOOHOCTH K CaMO00OPa30BaHUIO.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Juctumnba  «/luckpetHas MaremMaThka» OTHOCHUTCA K  00s3aTEeNbHOM  4acTu
npodeccuonanpHoro 1ukna (b1.0.07.04). OO6nacteio mpodecCHOHATBLHONW —AEATEIbHOCTH
0akanaBpoOB, HA KOTOPYIO OPUEHTUPYET NUCIUIUINHA, SBISETCS 00pa3oBaHue.

OcBoeHne JOUCHMIUIMHBI TOTOBHT K paboTe CcO  CIEAYIOIUMH  OOBEKTaMH
npodeccHoHaIbHOM AEATENTPHOCTH OaKaIaBpoB:

— o0Oy4eHue;

— BOCIIUTAHUE;

— pa3BUTHE;

— 00pa3oBaTeIbHbIE CHCTEMBI.

[TpodwmnbHOM AN JaHHOW AMCHUIUIUHBI SBISICTCS NPOQECCHOHANbHAS NEATEILHOCTh
OakanaBpoB. JI7s1 OCBOCHUS NUCHUILIMHBI CTYJCHTHI MCIOJB3YIOT 3HAHMS, YMEHHS M CIIOCOOBI
JeATeNIbHOCTH, C(OpMHUpPOBaHHBIE B Tpollecce H3y4eHHs mpeamera «MaremaTtuka» Ha
IpeabIIyeM YpoBHE 00pa3oBaHus, a TAK)KE 3HAHHsI, YMEHUS, HABBIKH, CIIOCOOBI eI TEIbHOCTH
nu YCTaHOBKH, IMOJTYYCHHBIC n C(l)OpMI/IpOBaHHI)IG B Xonae HN3YUCHUA JUCIUITIINH
«MaremaTn4eckuil aHanmsy, «Anredpa», «[IporpamMmmupoBaHuey.

«/luckpeTHass ~ MaTeMaTHKa» OTHOCUTCS K IUCIHHIUIMHAM, (OPMHPYIOIIMM O0a30BbIi
YPOBEHb 3HAHW JJISI OCBOCHHUS JIPYTUX CIIEUAIbHBIX TUCHUIUIMH: dJIEMEHTapHas MaTeMaTHKa,
TCOpUA BCpOfITHOCTCI\/JI N MareMaTudycCKasa CTaTUCTUKA, MCETOJblI MW CpPCACTBA 3allUThI
UH(pOpMAaIINU, KOMITBIOTEPHOE MOJICIIMPOBAHUE, METO/IBI TIOCTPOSHHS AJITOPUTMOB H JIP.

3. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUA JUCIHUITIJIMHDBI
[Iponiecc  M3ydyeHMss JTUCHMIUIMHBI HampaBleH Ha (OpMUpOBaHHE  CIEAYIOIIUX

KOMnemeHyuil.

— CnocobeH oCyIIecTBIATh MOUCK, KPUTUUECKHM aHaIU3 U CUHTE3 MH(OpMaIH,
MPUMEHSTh CUCTEMHBIH MOJIXO/ TS PEICHHsI MOCTaBICHHBIX 3a1a4 (YK-1);

— CnocobeH ocBauBaTh U UCHOJIb30BATh TEOPETUUECKUE 3HAHUS M MPAKTUYECKUE
YMEHHS U HaBbIKU B MPEAMETHON 00JACTH MpHU PElIeHUuU MpodeccrnoHalbHbIX
3amay (ITK-1);

— Cnocoben (opmMupoBaTh Ppa3BUBAOIIYI0 00pa30BATEIBHYIO Cpeny JJIA
JOCTUKEHUSI JIMYHOCTHBIX, IPEAMETHBIX M METANPEAMETHBIX pEe3yJIbTaTOB
00y4eHUsI CpeACTBAaMHU TIpenoiaBaceMbIx yueOHbIx npeameros (ITK-3).

HaumeHnoBaHue n KO UHAUKATOPOB JOCTUKCHUA KOMHeTeHHHﬁ:
B PE3YIbTATC U3YUCHUS JUCHHUIIIINHBI 06yqa}0m1/11?1051 JOJIDKCH:

3Hamb:
- [IK-1.1: 3naer cTpykTypy, COCTaB M TUAAKTUUECKHE EUHUIIBI IpeaMeTHON o0nacTu (
IIPENoAaBacMoro IpeaMeTa);



ymembw:
- [IK-1.2: YMeeT ocymiecTBIsATh OTOOP y4eOHOTO COMIep KaHMs AJI €0 peaau3aiy B
pa3nn4HbIX (popmax o0ydeHus B coorBecTBUH ¢ TpeboBanusmu ®I'OCBO OO;
- YK-1.2: [Tpumensier norudeckue GOpMbI U MPOIEAYPHI, CIOCOOEH K pedIESKCHH 1O IMTOBOAY
COOCTBEHHOM U 4yKOW MBICIUTEIBHOMN JA€ATEIbHOCTH.

é1a0emsy:
- - [1IK-3.1: Bnageer ciocobamMu MHTETpaliiy Y9€OHBIX MMPEIMETOB JJII OPraHU3aIun
pa3BUBaOIICH yueOHOU AeITeTbHOCTH (MCCIeA0BATEIBCKOM, MPOSKTHOM, TPYIITIOBOM U JIP.).

4. OFBEM JJYUCHUIJIMHBI U BUAbI YYEBHOMN PABOTHI

OO01mmas Tpy10€MKOCTh TUCHUTUIMHBI COCTABISIET 2  3a4eTHBIC SUHUIIBL.

By yuebnol paboThl Bcero Cemectp

4acoB 3

AyauTopHbIe 3aHATHS (BCEro) 28 28

B ToMm unce:

Jlexmmm (JI) 12 12

[Tpaktuyeckue 3ansatus (I13) 16 16

13 HUX MPaKTU4YecKas MoJAroToBKa 16

Cemunapsl (C)

Jlaboparopusie pabotsl (JIP), koHCYIbTaIINM

CamocrositesbHas padora cryaenToB (CPC) (Bcero) 44 44

B ToMm uncne:

[ToaroToBKa K JIGKITMOHHBIM U MTPAKTHYECKUM 10 10

3aHITHIM

Konnoxsuym 10 10

TeopeTnueckuii ompoc 10 10

WNuauBHuyaibHOE JOMAIIHEE 3aaHNe 10 10

IToaroroBka K TECTUPOBAHUIO 4 4

Bun npomexxyTouHOM aTTecTanuu (3a4eT) 3a4yeT 3auer

OO0mast TpyA0€MKOCTh qac 72 72

2 2
3a4eTHBIC CTMHUIIBI




5. COAEPKAHUE JUCIHUITJIMHBI

5.1. Coaep:xanue pa3aenoB (MoayJiei )M CUNILIUHBI

Ne
n/n

HaumenoBaHue pasjaesa
(MoayJisl) TMCUMILTUHBI

Conep:xkanue

KomOunnaropuka

O0mme mnpaBuwiIa KOMOMHATOPUKH: MNPABHJIO
CYMMBI " NPOU3Be/ICHUSI. OcHoBHBIE
KOMOMHATOPHbIE KOH(GUIypamum: pa3MeIIeHUs: C
MOBTOPEHUSIMH U 0€3 MOBTOPEHUH, MEPECTAHOBKU C
MOBTOPEHUSIMU M 0€3 TOBTOPEHMI, COYETaHUs C
MOBTOPEHUSIMH U 0€3 TOBTOPEHHIA.

bunomMuaabHbIe k03¢ PuuMeHTblI. bBunom
Hbrorona. OCHOBHBIE TOX/IECTBA ¢ OMHOMHAJILHBIMH
KodhhUIIEeHTaMH. TpeyroybHUK [Tackans.
Hekotopeile  npumeHenus OuHoma  HbroToHa.
[TonunomuaneHass  gopmyna.  KomOuHatopHbIit
CMBICJI TOJTMHOMHUAIIBHBIX KO PHUIIMEHTOB.
[puHuun BKIKYEHUN M UCKJIWYeHuil. [Ipumepsl
npUMEHEeHHS (OPMYIIbI BKIIOYEHUH W WCKITFOUEHHHA
(oLeHKH TSl YKcia 3JIEMEHTOB, HE 00NIaJarouX HU
OJIHUM U3 CBOMCTB; (hopMyJia /Ul YUCIIa 3JIEMEHTOB,
00712/1a101IMX B TOYHOCTH P CBOMCTBAMH).
KomOunaropuka pazouenmii. Uncaa Crupamnnra
1-ro u 2-ro poaa. Yucsaa baia.

Pemenne 3amaum O uucie pacnojoxeHuid K
pa3IMyHBIX  NOpPEeIMETOB MO N sIUMKaM  C
orpaHuueHus MU U 0Oe3 orpaHudyeHuil. Pemenue
3a/1a4d O YHCJIe PAcHoNIOKEeHU K HepasmuumMbIx
IpEeIMETOB MO N SIIMKaM C OTpaHUYEHUSMU U Oe3
OTpaHUYECHUM.

I'enepupoBaHne KOMOMHATOPHBIX 00BEKTOB.
ANTOpPUTM, NOPOXKIAIOIIMKA BCE N-NIEPECTAHOBKH.
AnropuT™M, MOpPOXKJAIOUMHA  BCE  M-COYETAHHUA
(TOAMHO’KECTBA) JTaHHOTO N-MHOYKECTBA.

PexyppeHTHBIE COOTHOIICHUS

HHonsiTne PeKYPPEHTHOIr 0O COOTHOLUCHMS.
[Ipumepsl 3amad, NPUBOASIIMX K PEKYPPEHTHBIM
cooTHomieHUsIM.  Yucna ~ duboHauuym,  yucna
Karanana.

Hekotopblie cnmoco0bl pemeHHsi PeKYPPEHTHBIX
COOTHOIIECHHIA. JInHelHbIe OZHOPOIHBIE
PEKYPPEHTHBIE  COOTHOLIEHUS C  IOCTOSIHHBIMHU
Koa(urmentamu, o0 BUJT PEIICHHS.
[pousBoasimue GyHKUUM NMOCIACA0BATEIBLHOCTEM.
[IpowsBogsitue  GyHKIIMA W PEKyppPEHTHBIC
COOTHOIIIEHUS.

OcHoBbl Teopuu rpagos

OcHOBHBIC IOHATHSA U onpenenaeHus. MaTpuaHas
(¢opma npeacrasienus rpagos.

Omnpenenenue rpada (HEOpPHEHTUPOBAHHOTO).
Bepumnasl u peOpa. I'paduueckas uHTeprperarus
rpada. CMEXHOCTb M HUHIUAECHTHOCTh. CTerneHu
BeplIMH. TeopemMbl 0 CyMME CTENEHEN BCEX BEPLIMH




rpada U 0 KONMYECTBE BEPIIMH HEUETHOW CTETEHH.
Marpuunas ¢popma npeacraBieHus rpados: maTpuia
CMEXHOCTH, MaTpHIla UHIUJECHTHOCTH.

Mapupyrsl B rpadge. Kparyaiimuuii mapmpyT Bo
B3BeIIIECHHOM CBSI3HOM rpade.

[Toarpadgsr u uwactu rpada. M3omopdusm rpados.
Mapupytsl B rpade. Llenu, nmpocteie 1enu, UKIIBL,
IPOCThIE HUKJIIBL. CBSI3HOCTb U JOCTUKHUMOCTD.

Bunpr rpadoB: monHbIA Trpad, ABYIOJbHBIA Tpad,
CBsI3HBIN Tpad.

Kpatyaitmuii mapuipyr BO B3BEHIEHHOM CBSI3HOM
rpage: anroput™ J{eiKCTpHI.

OpuenTupoBanublii  rpa¢dp (oprpad) u ero
OCHOBHBIE 3JIEMEHTBI: Jyra, [I0JIyCTENEHb 3aX0/a U
UCXOJa BEpLIMHBI, NyTh U KOHTYp. Marpuua
CMEXHOCTH, MaTpHIla WHIUIECHTHOCTH U1 oprpada.
Anroput™m (poHTa BOJHBI TIOHMCKA KpaT4auiiero
OyTH B OpUEHTHpPOBaHHOM rpade. MUHHMaIbHbBIC
NyTd B Harpy)keHHoM  rpade.  AJNroputm
ompezieNieHuss MyTH MUHUMAQJIbHOM  JUIMHBI B
HarpyxeHHoMm oprpade.

I'aMuILTOHOBBI M 3iiJ1€POBBI IPadbl.
["amunbTOHOBBI Ipadbl U HUKIBL. YciaoBus dupaka u
Opd, rapaHTHpyIOIIME CYIIECTBOBAaHHE B rpade
raMUJIbTOHOBA IIUKJIA.

OiinepoBel  rpadel.  Kputepuil  cyuiecTBOBaHUS
SiIepOBa IHKJIA U SHUJIEPOBOH LIeTH (HE SIBISIOLIEHCS
IIUKJIOM) B Heoprpade. AJNTOpPUTM MOCTPOCHHS
silnepoBa 1ukna (anroput™ ®drnepu). Anroputm
IIOCTPOEHUS DUIIEPOBOM LIETIH.

lepeBbsi. ['pad—nepeBo. Teopema 00 OCHOBHBIX
cBoiicTBax JepeBbeB. (OCTOBHOE JepeBO (OCTOB)
rpada. ANTOPUTM TIOCTPOCHUSI MHHUMAIBHOTO
OCTOBHOTO JiepeBa CBs3HOro rpada (aaroputm
Kpackana).

Ilnanapuele n miockue rpagsol. Packpacka rpaga
Onpenenenusi IJIaHAPHOTO U IUIOCKOTO Trpada.
VYcnoBust 1utaHapHocTd. ['paHu miockoro rpada.
Teopema DOiinepa O COOTHOIICHUHM YHCEN TpPaHEH,
pebep U BepIIMH IUIOCKOTo rpada.

Packpacka BepmuH rpada. PackpammBaemMocTs Bep-
IIMH TUIaHApHOTO Tpada MAThI0 Kpackamu. ['umnotesa
YEeThIPEX KPacoK.

Ceru u norokm. Omnpenenenue cetu. lIpomyckHas
crocobHOCTh nyru B cetu. OmnpeneneHre MOTOKa.
Pa3pe3bpl. MakcumanpHblli HOTOK B MWHHUMaJIbHOM
paspese. Teopema @opna u PankepcoHa. AIrOpuT™M
HaXO0XAEHNS MaKCUMaJIbHOT'O ITOTOKA.




5.2 Pa3enbl AMCUMILIAHBI M MEKIMCHUIIIMHAPHBIE CBA3H C 00ecneYnBaeMbIMHU
(mocJienyOmUMM) JUCHUTIHHAMU

Ne HaumeHnoBaHue Ne paszzgesoB 1aHHOW JUCUMILIMHBI,
n/n o0ecneynBaeMbIX HEOOXOAMMBIX VISl M3y4YeHH s 00ecTieYuBaeMbIX
(mocaeayommx) IMCUMILIUH (mocseayOmmx) IMCUMILIHH
1 2 3
1. Maremarudeckas JIOTHKA U + + +
TEOpHUS AITOPUTMOB
2. Teopus BEPOATHOCTEN u +
MaTeMaTHdecKas CTaTHCTUKA
3. Mertoabl 1 cpencTBa 3alIUThI 4
nHpopmanuu
4. KoMIiproTepHOE MOJENMPOBAHKE + +
5. Metoapl MOCTPOCHHUS aJITOPUTMOB + +
6. [IpakTUKyM 1O pPELICHUIO 33]1a4 + + +
Ha OBM
5.3. Pazaenbl AUCHUILUIMH U BHABI 3aHATHH
Ne HaumenoBanue pasjaeJia IIpakr. B Tom uucie B . Bce-
w/n HCIHILTHHBI Jlekm. . HHTEPAKTUBHOM CPC o
¢opme (uac)
1. | Kombunaropuka 4 6 - 4 14
2. | PexyppeHTHbIE COOTHOIICHUS 4 6 44, 20 30
HNuTepakTuBHAs
JICKIIHSL,
3. | OcHoBBI TEOpUHU TPadoB 4 4 4 4. 20 28
PaboTa B ManbIx
rpyImax.
3auer - - - i -
Bceero: 12 16 8 44 72
B Tom 4nciie ¢ HCIOIBL30BAHNEM HHTEPAKTHBHBIX JICKII MPaKT.
(¢opm, TexXHOIOT M 4 4




Jleknun

Ne
n/n

HaumenoBanue pasjaesa
(MoayJisl) TMCHMILTUHBI

Conep:xkanue

Jlek.
1,2

KomOunaropuxka

O0mme mnpaBwja KOMOMHATOPUKHU: TMPABUJIO
CYMMBI " NMPoON3BeIeHUsl. OcHoBHBIE
KOMOUHATOPHbIE KOH(UIypauuu: pa3MelIeHUs C
MOBTOPEHUSIMHU U 0€3 MOBTOPEHUI, IEPECTAHOBKHU C
MOBTOPEHUSIMH M 0€3 MOBTOPEHMI, COYETaHHS C
MOBTOPEHUSIMH U 0€3 OBTOPEHHIA.

bunomuaabHbIe K03} PUuMeHTHI. bunom
He1oToHA. OcHoBHBIE TOX/IECTBA C
OnHOMHAIBHBIMUA KO3 duimentamu. TpeyroabHUK
[Tackans.  HekoTopele  mpumeHeHuss  OuMHOMa

HrroToHa. [TonnHoMuansHast dbopmyna.
KomOunaropHsiii CMBICIT MMOJITHOMHATBHBIX
K03 PHUITUEHTOB.

IIpuHIUN BK/IIOYEHUH M MCKJIWYeHUH. [Ipumepsl
npUMeHeHHUs (HOpMyJIbl BKIIOUEHUH W UCKIIIOUEHHUH
(OLEHKHU Ui YHMCclia 3JIEMEHTOB, HE 001aaloluX HU
OJIHUM U3 CBOWCTB; (opMyJia JUIsl YKcia JIEMEHTOB,
00J1a/1a101IMX B TOYHOCTH P CBOMCTBAMH).

KomOunaropuka pasomennii. Yucna Crupiaunra
1-ro u 2-ro poxa. Uncaa baaaa.

Pemienure 3amaus O YHCHe pacrmosiokeHuid K
pa3aMyYHbIX  OpEeIMETOB MO N sAMKaM  C
OorpaHHueHusIMU U 0e3 orpaHuyeHuii. Pemenue
33724l O YMCIIC PACIONIOKEHHH K Hepa3TuuuMbIX
IOPeIMETOB MO N SIIUKaM C OrpaHUYEHUsIMH U 0e3
OTpAaHUYECHUU.

I'enepupoBaHue KOMOMHATOPHBIX 00bEKTOB.
ANTOpUTM, TMOPOXKAAIOUIUN BCE N-TIEPECTAaHOBKHU.
ANTOpUTM, TOPOXKIAOIIMKA BCE  M-COUYETaHUS
(moaMHOYXKeCTBa) JAaHHOTO N-MHOXECTBA.

Jek.
3,4

PexyppeHTHBIE COOTHOIIEHUSA

ITonsiTue PEKYPPEHTHOI O COOTHOIIIEHHSI.
IIpumepsl 3ama4, NPUBOIAIIMX K PEKYPPEHTHBIM
COOTHOIIICHUSIM. Yucma  dubonayuw, qyucia
Karanana.

Hekoropbie cnoco0bl pemieHHs pPeKyPPEeHTHBIX
COOTHOILLICHUIA. JInnelinble OJHOPOJHBIE
PEKYPPEHTHBIE  COOTHOLIEHUS C  IOCTOSHHBIMH
kod(urmentamu, 00NN BUJT PEIICHHSI.

IMpousBoasimme GyHKIUHUHU MOCIEI0BATEIbHOCTEH.
[IpousBonsuie  QyHKIMM W PEKYpPPEHTHBIE
COOTHOUICHUS.

Jlek.
5, 6,
7,8

OcHoBbl Teopuu rpagos

OcHoBHbBIC IOHATHSA U onpeaeeHns. MaTpuyHas
¢popma npencrasiaenus: rpados.

Onpenenenue rpaga (HEOpUEHTUPOBAHHOTO).
Bepmmnbl u pebpa. I'paduueckas uHTepripeTanus
rpaga. CMEXHOCTb M MHUUACHTHOCTh. CTeneHu
BepuIMH. Teopembl 0 CymMMe CTENEHEH BCEX BEPIIMH
rpada U O KOJIMYECTBE BEpPIIMH HEYETHOM CTENeHH.




Marpuunas  ¢opma  mpencTaBieHUsT  Trpados:
MaTpuia CMCXKHOCTHU, MaTpUulla UHIIUACHTHOCTH.

MapmpyTsl B rpage. Kparuaiimmmii MapumpyT BO
B3BELICHHOM CBSI3HOM rpade.

[Toarpader u yactu rpada. M3omopdusm rpados.
Mapmpyts! B rpade. Llenu, nmpocTeie Henu, MUKIIHI,
pOCThIe MUKIBL. CBSI3HOCTD U JOCTUKUMOCTD.

Bugasl rpadoB: monHblil Tpad, IBYIOIBHBIA Tpad,
CBSI3HBIN Tpad.

Kparyaiimuii MapmpyT BO B3BELICHHOM CBSA3HOM
rpade: anroputm J{eHKCTpHI.

OpuentupoBannbiii rpa¢ (oprpadp) u ero
OCHOBHBIE JJIEMEHTbI: Iyra, IIOJIyCTEeIIeHb 3aX0Ja U
UCXOJa BEpUIMHBI;, IyTh W KOHTYp. Marpuua
CMEKHOCTH, MaTpulla HHIUAEHTHOCTH JJis oprpada.
Anroput™M (GpOHTa BOJHBI IOHMCKA KpaTYaWIIero
OyTH B OPUEHTUPOBAHHOM rpade. MuUHUMaIbHbIC
OyTd B HarpyXeHHoM  Tpade.  AITroput™m
ONpECNIeHUss IyTM MUHUMAJIbHOM  JJIUHBI B
Harpy’>kKeHHOM oprpage -caMOCTOSTEIBHO

I'aMuILTOHOBBI M 3iiJ1EPOBBI IPadbl.
["amunbTOHOBBI rpadbl ¥ TUKIEL. Y cioBus [upaka u
Op>, rapantupymomue cyliecTBoBaHue B rpade
raMUJIBTOHOBA IIUKJIA.

OiinepoBel  Tpadel. Kputepuit  cymecTBoBaHUs
SiIepOBa IUKJIA U SUIIEPOBOM 1IeTIH (HE SBIISIFOIICHCS
HUKIOM) B Heoprpade. ANTOpUTM MOCTPOCHHUS
silnepoBa nukina (anroput™m @nepu). AITOPUTM
IIOCTPOEHHUs DUIIEPOBOY LIETIH.

lepeBbsi.

I'pad—nepeBo. Teopema 00 OCHOBHBIX CBOWCTBax
nepeBbeB. OcroBHOE JepeBo  (ocToB) rpada.
AJNTOpUTM MOCTPOCHHUS MHUHHMMAIBHOTO OCTOBHOTO
nepeBa cBa3HOro rpada (anroputm Kpackana).

Ilnanapuele n miockue rpagsol. Packpacka rpaga
Onpenenenust IJIaHAPHOTO U IUIOCKOTO rpada.
VYcnoBust miaHapHOCTH. ['paHm 1utockoro rpada.
Teopema Diiepa 0 COOTHOIICHHH YHCEN TpaHEH,
peGep u BepmMH Miockoro rpada. IIpumeps
HEIUIOCKUX IrpadoB.

Packpacka BepmuH rpada. XpomMaTudeckoe 4YuciIo
rpada.

PackpamiBaeMocTh BEpIIUH IJIaHApHOTO rpada
MATHIO KpackaMu. [ noTesa yeTblpex Kpacok.

CeTH U TOTOKMH.

Onpenenennie cetd. VMCTOYHMK ©  CTOK  CETH.
[IpomyckHass ~ CIOCOOHOCT,  AYTH B CETH.
Onpenenenne mnortoka. Pa3pes3sl. MakcuManbHbIM
MOTOK B MUHMMaJIbHOM paszpe3e. Teopema dopna u
dankepcoHa. Anroputm HaxO0KJECHUs
MaKCHMaJIbHOT'O ITOTOKA.




IIpakTHYecKkue 3aHATHA

Ne HaumenoBanue pasjaesa Conep:xkanue
n/m | (MoayJist) AUCHUILIMHBI
OO61ue nmpaBuiIa KOMOMHATOPHUKU: MIPABUIIO CYMMBI U
IPOM3BEACHUSI. OcHoBHBIE KOMOWHATOPHBIE
KOH(pUTyparmm
Ip. bunomuansubie ko3¢ dunuentel. bunom HproToHa.
3aH. [TonunomuaneHas popmyna. [IpuHIMD BKIIOUEHUH 1
KomoOunaropuka o
1, 2, HUCKIJIIOYCHUH.
3,4 KomOunaropuka pazouenuii. Yncna Ctupnunra 1-ro
u 2-ro poga. Yucna bana.
['enepupoBanne KOMOWHATOPHBIX  OOBEKTOB  —
MEPECTAHOBOK U COYETAHMIA.
Jluneitabie OJTHOPO/IHBIE PEKyppPEHTHBIE
Hp. COOTHOIIGHUSI C TOCTOSHHBIMU Ko3(dunmenramu,
;ag. PekyppeHTHbIE COOTHOIIEHUsI | OOLIMI BUJ PEIICHMUSL.
7’ 8, [IpousBonsme  GYHKIMU U PEKyppPEHTHbBIE
’ COOTHOUICHUSI.
OcHOBHBIE TOHATHS W OmOpeneneHus. MaTpuyHas
dbopma nipencraieHus rpados.
Mapmpytel B rpade. Kparuaiimmii mapmpyt Bo
B3BEIICHHOM CBS3HOM rpade: anroputm J{edKcTphl.
OpuentupoBannblii rpad (oprpad) u ero OCHOBHbBIE
CBOWCTBA. AJNTOpuT™M (pOHTA BOJHBI IOHCKA
Hp. KpaT4yalliero MyTH B OpPHUEHTUPOBAHHOM Tpade.
33“' ANTOpPHUTM OTIpEJICIICHUS TyTH MUHUMAIBHON JIJTMHBI
! B HArpy>KEHHOM oprpade.
12' Ocnosri Teopun rpagos )Iepeszﬂ. AJ'IFOpII/)ITII:\)/I (bHOCTpOGHI/ISI MHUHUMAJIBHOIO
12’ OCTOBHOTO JiepeBa CBs3HOro rpada (aaroputm
13' Kpackaina).

ITnanapHble U MII0CKKUE Tpadsbl.

Packpacka rpada.

Cern " OTOKH. Anroput™ HaX0KJICHUS
MAaKCHUMAaJILHOT'O IIOTOKA B CETH.

Kontponbnas padota mo pazaeny «OCHOBBI TEOPHH
rpagoB»

6. JABOPATOPHBIN ITIPAKTUKYM

JlabopaTopHBbIil NPAKTHKYM 0 IMCUMILIMHE Y4eOHBIM IIJIAHOM He NPe1yCMOTpPEH.

7. HIPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

Kypcosoii npoekT (padora) yueOHBIM IVIAHOM He NPEeLyCMOTPEHBI.




8. VUEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIEYEHUE
TACIHATITAHBI

a) OCHOBHAsl JIUTepaTypa:

1. Hosuxkos, @.A. JluckperHas MmaTeMaTuka [ DIEKTPOHHBIN pecypc]: yaeOHUK IS BY30B. 2-
e m3a. Crangapt Tperbero nokosaeHusi/ HopukoB @.A. — CII6.: U3a-Bo «Ilutep», 2013. —
400 c., YMO.

2. Twmmn, B.B. JluckpeTHas MareMaTthka B TIpuUMepax M 3adadax. [DJICKTPOHHBIN
pecypc]:yaeonoe mocobue / B.B. Tummn. — CII6. : BXB-ITerepOypr, 2010 r. — 352 c.—
I'pud YMO. — ISBN 978-5-9775-0232-0

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

3. Makoxa A.H., Caxniok IL.A., Yepsako H.W. Jluckpernas maremaruka. [ DIEKTPOHHBIHA
pecypc]:yaebnoe mocobue / A.H.Makoxa u np.— M.: DUSMATJIIUT, 2005 r. — 368 c.
— DnexrporHoe u3nanue. — ISBN 978-5-9221-0630-6

4. AxumoB O.E. [luckperHass maremaruka: JIOTWKa, rpymibl, rpadel. — M.: JlaGoparopust
6a30BbIX 3HaHui, 2001. — 376 c.

5. BenoycoB A.W., TkaueB C.b. [uckperHas maremaruka: YueOHuk misi By3os/ [lox pen. B.C.
3apy6una, A.IT. Kpumenko. — M.: I3a—80o MI'TY um. H.O. baymana, 2001. —744 c.

6. Bwrenkun H.S. KomOGunaropuka — M., 1969.

7. Hosuko @.A. JluckperHas marematuka Jyisi mporpammuctos. — CI16.: [Turep, 2002. —304 c.

8. Ope O. Teopus rpadoB. — M.: Mup, 1963

9. CymnomnaroB C.B., OBunnnukosa E.B. DneMeHTs! AucKkpeTHONH MaTeMaThku: Y4eOHUK. — M.:

NH®PA-M, HoBocubupck: U3narenscto HI'TY, 2002. — 280 c.
10. Xapapu @. Teopus rpacdos. — M.: Enquropuan YPU, 2003. —296 c.
11. sA6nouckuii C.B. BBenenue B quckpeTHyro MatemMaTrky. — M.: Boiciiast mxona, 2002. —384 c.

B) MporpaMMHoe ofecrneyeHue:

1. Pabora Ha KOMIBIOTEpE MPOBOIUTCS C HCIOIH30BAHWEM JIMIIEH3MOHHBIX BEPCHI
onepanuonHoii cuctembl Microsoft Windows XP Prof.

2. Jlnst paGoThl B OMOIMOTEKE UCTIONB3YETCSl 00IIEBY30BCKOE JIMIIEH3NOHHOE MMPOTPAMMHOE
obecnieuenne «pbuc-64», B cocraBe kotoporo Bxoaar APM «Karanoruszarop», APM
«Yurarensy», APM «A amunuctparop», APM «Komrmiekraropy», Web-Upouc (CZ39.50)

3. Jlnuensuonnas nporpamma AYII (IlaxTer) — KoMIieke «DIEKTPOHHBIE BEAOMOCTH

F) 0a3bl JaHHbIX, m{(bopMaunonﬂo-cnpanoqﬂme M IMOUCKOBbIC CUCTEMBI:

1. HarmonanwHeii iudposoit pecype Pykont. Pexum nocryna [http://www.rucont.ru/].
2. VYuauBepcurerckas Oubnmoreka oH-nmaitH. Pexxum noctyma [http://www.biblioclub.ru/]. 6)
uHTEepHET-pecypchl 1. http://www.4p.ru 2. http://marketing.com.ru

n) IlepeyeHb y4eOHO-MeTOANYECKOT0 0O0ecTieYeHUs VISl CAMOCTOSTEIbHOM PadoThI
00y4yarouuxcst Mo JUCHUILINHE:

1. Opranuzanusi caMOCTOSITEIbHONH pabOTHl CTYJIEHTOB B YUYPEXKJIEHUH BBICIIET0 0Opa3oBaHUs
[Tekct]: meTonnueckue pexomenaanuu / Coct.E.b. Many3una, E.D. Hopuna; Anraiickas roc.
Axanemus o0p-g um. B.M. lllykmuna. — buiick: ®I'BOY BITO «AT'AO», 2014. — 84 c.


http://ibooks.ru/reading.php?productid=18468
http://ibooks.ru/reading.php?productid=18468
http://ibooks.ru/reading.php?productid=18468
http://ibooks.ru/reading.php?productid=23080
http://ibooks.ru/reading.php?productid=23080
http://ibooks.ru/reading.php?productid=23080

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHUIIJIMHBI

Y4eOHbIe ayAMTOPUU IS IPOBEICHUS 3aHATHI JICKIIMOHHOTO THUIIA:

AymuTopHs, YKOMIUIGKTOBaHHAs CICIMAIM3UPOBAHHON MeEOENbl0, C  KOMIBIOTEpaMH,
OCHAIIICHHBIMU KOMILICKTOM JIMIICH3UPOBAHHOTO MPOTPAaMMHOTO O0ECICUeHHs (JIMIIEH3MOHHOES
nporpammuoe obecrieuenue: Windows XP, Office2003, Up6uc; CBo6OIHO pacmpocTpaHseMoe
nporpamMmHoe obecnieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIbTHMEAHA MPOEKTOP, OSKpaH JUIsl TPEICTAaBICHUS Y4eOHOW WHPOpMAUu OOJBIION
ayJIUTOPUU O0yUAIOITIXCS.

VY4eOHbIe ayIMTOPHUH ISl IPOBEICHUS MMPAKTHUECKUX 3aHSTHIA:

Ayauropusi, yKOMILICKTOBaHHAs CICIMAIU3UPOBAHHONW MEOCNblo, ¢ KOMIBIOTEpPaMH,
OCHAIIICHHBIMU KOMIUJICKTOM JIUIICH3UPOBAHHOTO MPOTPaMMHOr0 obecrieueHust (JIMIEH3MOHHOE
nporpammuoe obecrieuenue: Windows XP, Office2003, Hp6uc; CBoO0IHO pacnpocTpaHsieMoe
nporpamMuoe obecnieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIbTHUMEANA MPOEKTOP, OSKpaH JUIs TpeICTaBleHUs Y4eOHOW uWHPOpManuu OO0NbIION
AyJUTOPUN O0YUAFOIIIUXCS.

VY4eOHbIe ayIMTOPUU JUTS POBECHUS TPYIIOBBIX M HHIUBHIYIbHBIX KOHCYIbTAIUI:

AymuTopHs, YKOMIUIGKTOBaHHAs CICIMATM3UPOBAHHON MEOENbl0, C  KOMITBIOTEpaMH,
OCHAII[CHHBIMU KOMILICKTOM JIMIICH3UPOBAHHOTO MPOTPAMMHOTO OOECIHCUeHHs (JIMIIEH3MOHHOES
nporpammuoe obecrieuenue: Windows XP, Office2003, Np6uc; CBoOOAHO pacmpocTpaHsIieMoe
nporpamMmHoe obecnieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player),
MYJIbTHUMEIMA MPOEKTOP, OSKpaH JUIsl TMPEICTaBICHUS Y4eOHOW WHPOpMAIUU OOJBIION
ayJIUTOPUU O0yUAFOTITIXCS.

VYueOHble ayqUTOpUU JUIS TIPOBEICHHS TEKYIIEr0 KOHTPOJIS M POMEKYTOYHOU
aTTeCTaIUH:

AymuTopus, YKOMIUIGKTOBaHHAs CIEI[MATU3UPOBAHHON MeEOeNblo, C  KOMITBIOTEpaMH,
OCHAII[CHHBIMU KOMILICKTOM JIMIICH3UPOBAHHOTO MPOTPAMMHOTO OOECICUeHHs (JIMIICH3MOHHOES
nporpammuoe obecneuenue: Windows XP, Office2003, Mpouc; CBoOOIHO pactpoCTpaHsieMoe
nporpammuoe obecriedenne: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player) ¢
B03MONCHOCMBIO NOOKTIOUeHUs. K cemu « Mnmepnem» u obecneuenuem 00Cmyna 6 31eKmpOoHHYI0
UHGOPpMaYUOHHO-00paA308aMeENbHYIO CPedy OPaAHUZAYUU.

[TomemeHust U1t CaMOCTOSTENBHOM PadOTHI:

Ayautopusi, yKOMILJICKTOBaHHAs CIHCIMAIN3UPOBAHHOW MEOENblo, ¢ KOMIIbIOTEpPaMH,
OCHAIIICHHBIMU KOMILIEKTOM JIMIIEH3UPOBAHHOTO MPOTPaMMHOTO OOECHeUeHHs (JIHIEH3MOHHOE
nporpammuoe obecrieuenue: Windows XP, Office2003, HUp6uc; CBo60IHO pacmpocTpaHseMoe
nporpammuoe obecrieuenue: 7Zip, Adobe Flash Player, Google Chrome, VLC media Player) ¢
B03MOIHCHOCIBIO NOOKTIOUeHUs K cemu « MnmepHem» u obecneueHuem 00Cmyna 6 1eKmpoHHYIO
UHGOPMAYUOHHO-00PA308aMENLHYIO CPEdy OPSAHUIAYUU.

YuTanpHbli 331, OCHAIICHHBIA aBTOMATH3MPOBAHHBIMU U OOBIYHBIMH PA0OYMMHU MECTAMHU,
C KOMIIBIOTEpAaMH, OCHAIIEHHBIMH  KOMIUIEKTOM  JIMIIEH3UPOBAHHOTO  MPOTPAMMHOIO
obecrieuenns (JIumensuonnoe mporpammuoe obecrmeuenue: Windows XP, Office2003,
Kaspersky. CBo60HO pacrpocTpaHsieMoe mporpammuoe obecrieuenne: Google Chrome, 7Zip),
KOMUPOBAILHON MAIMHOW, MPUHTEPAMH, CKaHEpaMH, C HaJIMYHMEeM aBTOMATH3MPOBAHHBIX
pabo4YMx MeCT /sl TOJIb30BaTeNiell C TpoOJIeMaMu 3pEHUs: CIEHHaIbHOE IPOrpaMMHOE
obecnieuenue, Tudaodaenmieeps! , SICKTPOHHAS JIyTla, YATAOIIAas MaruHa. J{s oOyJaromuxcs
uHBaIHI0B M i ¢ OB3 cnenmanu3upoBaHHbIE CEPBUCH M MH()OPMAIMOHHBIE PECYpPCHI TPH
TIOMOIIH TPOTrPaMMHO-AMIAPATHBIX KOMIUIEKCOB:

- Tuno-drem-mieepos Victor Reader Stream ¢ ynoOHo# cuctemMoit HaBUTAIHH;

- APM c nmpoBoaubivu rapautypamu Jabra UC VOICE 550 Duo u Windows- nipuiioskeHuem st
npeobpazoBanus peun B Teket VOCO. Professional ;

- JIIEKTPOHHOTO BHIe0-yBenuuuTess Ruby.;

- CKaHUPYIOILETO U YKTaromiero ycrpoiicrsa Eye-Pal Vision;



- CTIENMATU3UPOBAHHOTO MTPOrpaMMHOTO obecriedeHust Easy Converter mist co3manust mugpoBbIX
roBopsmux Kaur B popmate DAIZY.

[Tomemenue uis XpaHeHHS W NPOPHUIAKTUYECKOTO  OOCTYKUBAaHUS  Y4€OHOTO
000pyI0BaHUSA:

Aynuropus, YKOMILJICKTOBaHHAs CICIUATH3UPOBAHHON MeOenbto: mKkad I XpaHSHUS
y4eOHBIX HAIJIATHBIX MOCOOWH, 00ECIEUMBAIOIINX TEMATUYECKUE HIUIIOCTPALlUU; CTOJ, CTYII,
KOMIIBIOTEP, IPUHTEP, YICOHO-METOAMUECKHE TTOCOOHSI.

MATEPHUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIUIIIMHBI

HanmeHoBaHue noMeneHuit 1J1s MpoBeICHNS BCEX BUJIOB yUeOHOI Anpec (MECTOIONOXKEHUE)
JeSITeIbHOCTH, NIPEyCMOTPEHHOM MIOMEUICHUH [ TPOBEACHUS
y4eOHBIM [UIAHOM, B TOM YHCJIE TOMEIIEHHUS JUT CAMOCTOSITENIbHOW | BCEX BHIOB YUEOHOU JIESITENEHOCTH
paboThl, ¢ yKa3aHHEM IepeyuHs] OCHOBHOT'O 000pYyJOBaHMs, yueOHO- MPeIyCMOTPEHHON
HarJSIIHBIX TOCOOMH M UCIIOIB3yEMOTO IPOrPaMMHOTO y4eOHBIM UIaHOM (B ciIydae
obecrieueHus peanuzanuy o0pa3oBaTeIbHON

MPOTpaMMEI B CETeBOH hopme
JOTIOJTHUTENBHO yKa3bIBaeTCs
HaNMEHOBAHUE OPTaHHU3ALNH, C
KOTOPOH 3aKJIIOYEH JJOTOBOP)

3 4
JleKIIMOHHBIE 3aHATHSA Poccwiickast ®enepanus, 659300,
220 neKIMoHHAas ayqUTOpH, Aurraiickuit kpai, r. buiick, yi1.

96 MOCaJ04YHBIX MECT; KOMITBIOTEP C BO3MOXKHOCTBIO TOJKITIOYCHHS K Coserckas, 1. 9,

JIOKaJbHOU ceTu U Bbixona B uTepHer, nocryna k QUOC unctutyTa,
MOHHTOp, MYJIbTUMEANA-TIPOCKTOP; lakycTHUYeCKash CUCTEMa, 3KpaH
Ha TpeHore, 6 MHUKPO(POHOB, 2 TOJCTABKH IMOJ MHKpOQoOHEL. B
KOMIUIEKTE: Ka0elb THTaHus, Kabemum [l TOAKIIOYEHUS K
KOMITBIOTEPY, BUJIEO- M ayTHONCTOYHUKAM

Microsoft Windows 7 Professional, Microsoft Office Professional
Plus 2007, Microsoft Windows 62552196, Microsoft Office 62552196
(Ne JIutiensuu B tnaHoM kabunere Microsoft),

AuntuBupyc Kacnepckoro  Kaspersky Endpoint  Security 10,
CyOmnunen3uonnsiii  gorosop Ne875 or 06.02.2020 Jlunensuss Ne
26FE-200221-084534-5-2964 (370), Adobe Reader 11, Adobe Flash
Player, Google Chrome,Forefront TMG Client, Skype 8.54

JleKIIMOHHBIE 3aHATHSA Poccwuiickas ®enepanus, 659300,
215 neKMOHHAs ayUTOPHS, AnTaiickuii kpaid, T. buiick, yiI.
46 TOCaIOYHBIX MECT; KOMITBIOTEP C BO3MOXKHOCTBIO TIOAKITIOUCHUS K Coserckas, 1. 9,
JIOKaJIbHOM ceTH U Bbixona B MHTepHeT, noctyna k OQUOC unctuTyTa,
MOHUTOP, MyJIbTUMEIUA-TIPOEKTOP; 1aKyCTHUECKass CUCTeMa
Microsoft Windows XP Professional SP3, Microsoft Office
Professional Plus 2010, Microsoft Windows 44811748, Microsoft
Office 49379849 (Ne JIunensuu B muyHoM kadbunere Microsoft),
AntuBupyc Kacnepckoro Antusupyc Kacnepckoro 6,
Cyo6munen3uonnsii qorosop Ne875 ot 06.02.2020 JIunensust Ne
26FE-200221-084534-5-2964 (370), T1O Hur. nocku Star Board
Software 7.1, StarBoard Software 7.1 T'oc.kouTpakt Ne 153 ot 05
Hosi0pst 2008r, Adobe Reader 11, Adobe Flash Player, Google
Chrome, Forefront TMG Client

IIpomeskyTOouHas1 aTTECTALMSA: Poccwuiickas ®enepanus, 659300,
218KoMnbIOTEPHBIIi Ki1ace AJTaiicKuii Kpaif, . buiick, yi1.
12moca1ouHBIX MECT; 6 YU4EOHBIX CTOJIOB, CTOJI MPETIOIaBaTes, Coserckas, 1. 9,
yaebHas ocka, 6 crarmonapusix I1K ¢ moctynom B mHTEpHET.
Win10PROPQROEM, Microsoft Windows 42144830, Microsoft Office
49379849 (Ne JIunensuu B nuuHoMm kabunere Microsoft);

AntuBupyc Kacnepckoro (Jlmumensusi Ne 26FE-200221-084534-5-




HaumeHnoBaHue nomenieHuit 1J1st MpoBeICHUS BCEX BUJIOB y4eOHOI
JeATeNbHOCTH, IIPELYCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIE TIOMEIIECHHS U CaMOCTOSATEIbHOM
paboThl, ¢ yKa3aHHEM IIEPEYHsI OCHOBHOTO 000pyAOBaHMA, yueOHO-
HArJLIHBIX OCOOUH M UCIIONB3yeMOT0 IPOrPaMMHOTO
obecrieueHNs

Anpec (MeCTOIOJIOKEHUE)
TIOMEIIEHUH 111 TPOBENICHNS
BCEX BHIOB YUCOHO! IESTEINBHOCTH
[IPEAYCMOTPEHHON
y4eOHBIM TUTaHOM (B cIydae
peanu3anuy 06pa3oBaTEIbHON
MIPOTPaMMEI B CETEBOH opme
JIOTIOJTHUTENBHO yKa3bIBaeTCs
HaMMEHOBAaHUE OPTaHHU3ALH, C
KOTOPOH 3aKJII0YEH JJOTOBOP)

2964 (370)), AstraLinuxSpecialEdition (JIunensnonnsiii qorosop Ne
PBT-14/1617-01-BY3), ARCHICAD 23 Russian, Oduc 365, CIIC
Kouncynsrantlntoc,

CIIO 1o  JWICH3UOHHBIM  COTJIANICHUSM B CBOOOJHOM
pacnpoctpanenun, B ToM uucie mo GNU GeneralPublicLicense u
aHaimoram

LibreOffice 6.2.2., Lazarus 2.0.6, Adobe Reader 11, Adobe Flash
Player, Google Chrome

IIpome:kyTOUuHAs1 aTTECTALMSA:

222KoMNbIOTEPHBII Ki1acce

16 mocagoYHBIX MeCT; 8 y4eOHBIX CTOJIOB, CTOI IPEIOIaBaTENs,
yaeOHas Tocka, 8§ HOyTOYKOB JOCTYIIOM B HHTEPHET.

Microsoft Windows 10 Pro, Kontpakt Ne 19/6 — DA ot 18.11.2019,
kox npoxykra: 00330-80000-00000-AA448, 00330-80000-00000-
AA000, 00330-80000-00000-AA714, 00330-80000-00000-AA834,
00330-80000-00000-AA442, 00330-80000-00000-AA646, 00330-
80000-00000-AA063, 00330-80000-00000-AA513, 00330-80000-
00000-AA922, 00330-80000-00000-AA366, 00330-80000-00000-
AA058, 00330-80000-00000-AA822, 00330-80000-00000-AA597,
00330-80000-00000-AA422, 00330-80000-00000-AA971, 00330-
80000-00000-AA338

Awnrtusupyc Kacriepckoro Kaspersky Endpoint Security 11
Cy6munen3norasiit JoroBop Ne875 ot 06.02.2020 Jlumensust Ne
26FE-200221-084534-5-2964 (370)

UltraOffice, LibreOffice 6.2.2, Lazarus 2.0.6, Adobe Reader 11,
Adobe Flash Player, Google Chrome, Forefront TMG Client

Poccuiickas @enepanms, 659300,
Auraiickuii kpai, r. buiick, yi.
Coserckas, 1. 9,

IIpomexyTouHasi aTTeCTAIMA:

134 KoMnbroTepHbIii Kjaace

16 moca0uHBIX MeCT; 8 Y4eOHBIX CTOJIOB, CTOI IPEIOIaBaTEINs,
ydeOHast Iocka, 8 HOyTOYKOB JOCTYIIOM B HHTEPHET.

Microsoft Windows XP Professional SP3

Microsoft Office Professional Plus 2010, Microsoft Windows
44039700, Microsoft Office 49379849 (Ne JTuneH3nn B TMIHOM
kabunete Microsoft)

Adobe Reader 11, Adobe Flash Player, Google Chrome, Forefront
TMG Client

Microsoft Windows 10 Home, Kiracc VR: Kontpakt Ne 19/2 — DA ot
18.11.2019, xon nmpoxaykra: 00327-30671-69211-AA0OEM, 00327-
30671-69228-AA0EM, 00327-30671-69172-AA0EM, 00327-30671-
69218-AA0EM, 00327-30671-69229-AA0OEM, 00327-30671-69213-
AAOEM, 00327-30671-69233-AA0EM, 00327-30671-69197-
AAOEM.

I1O Bupryanbsnas peansHocTh Class VR, Kinace VR: KonTpakt Ne
19/2 - 3A ot 18.11.2019

Awnrtusupyc Kacniepckoro Kaspersky Endpoint Security 11
Cyo6mumen3norasiid JoroBop Ne875 ot 06.02.2020 JInmensust Ne
26FE-200221-084534-5-2964 (370)

Poccwuiickas ®enepanus, 659300,
Auraiickuii kpai, r. buiick, yi.
Coserckas, 1. 9,




HaumeHnoBaHue nomenieHuit 1J1st MpoBeICHUS BCEX BUJIOB y4eOHOI
JeATeNbHOCTH, IIPELYCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIE TIOMEIIECHHS U CaMOCTOSATEIbHOM
paboThl, ¢ yKa3aHHEM IIEPEYHsI OCHOBHOTO 000pyAOBaHMA, yueOHO-
HArJLIHBIX OCOOUH M UCIIONB3yeMOT0 IPOrPaMMHOTO
obecrieueHNs

Anpec (MeCTOIOJIOKEHUE)
TIOMEIIEHUH 111 TPOBENICHNS
BCEX BHIOB YUCOHO! IESTEINBHOCTH
[IPEAYCMOTPEHHON
y4eOHBIM TUTaHOM (B cIydae
peanu3anuy 06pa3oBaTEIbHON
MIPOTPaMMEI B CETEBOH opme
JIOTIOJTHUTENBHO yKa3bIBaeTCs
HaMMEHOBAaHUE OPTaHHU3ALH, C
KOTOPOH 3aKJII0YEH JJOTOBOP)

LibreOffice 6.2.2., Lazarus 2.0.6, Adobe Reader 11. Adobe Flash
Player, Google Chrome, Forefront TMG Client

IIpomeskyTOouHas aTTECTALMA:

106 Yueonasi puznveckasi ayAuTOpHs

14 mocanouyHbIX MecT; 7 y4eOHBIX CTOJIOB, CTOJI MPEToAaBaTeds,
yaebHas mocka, 7 11K ¢ qoctymom B WHTEpHET.

Microsoft Windows XP Professional SP3, Microsoft Office
Professional Plus 2010, Microsoft Windows 44392125, Microsoft
Office 49379849 (Ne JIuuensuu B muanoM kadbunere Microsoft),
Awntusupyc Kacniepckoro Endpoint Security 10, CyGiuiieH3HOHHBIIH
noroBop Ne875 ot 06.02.2020 Jlunensus Ne 26FE-200221-084534-5-
2964 (370),

Adobe Reader 11, Adobe Flash Player, Google Chrome, Forefront
TMG Client

Poccuiickas @enepanns, 659300,
Anraiickuil kpai, r. buiick, yi.
Coserckas, 1. 9,

126 YueoHnasi puznyeckasi ayiuToOpus

24 noca0YHBIX MECT; 7 Y4EOHBIX CTOJIOB, CTOJI IPEIOIaBaTels,
yaebHas mocka, 1 11K ¢ qoctymom B HHTEpHET.

Microsoft Windows XP Professional SP3, Microsoft Office Standart
2003, Microsoft Windows 44811748, Microsoft Office 49379849 (Ne
JIvnensun B mnyHoM kabuuaeTe Microsoft),

Anrtusupyc Kacnepckoro Autusupyc Kacnepckoro 6.0,
Cy6munen3nornasiit goroBop Ne875 ot 06.02.2020 Jlumensust Ne
26FE-200221-084534-5-2964 (370),

Adobe Reader 11, Adobe Flash Player, Google Chrome, Forefront
TMG Client

Poccuiickas ®enepanus, 659300,
Aunraiickuii kpai, r. buiick, yi.
Coserckad, 1. 9,

IlomenieHust i1 CAMOCTOSITEJIbHON padoThI

[Nomemenne a1 caMOCTOSTENBHONH PabOTHI
CTYZAEHTOB, YuransHelit 3an
WHPOPMAMOHHO-0MOIHOTeYHOT060

MOCaIOYHBIX MECT, OCHAIIEHHBIX y4eOHOM
MeOenbi0 ¥ MepCOHATBHBIMU KOMITBIOTEpaMHU
¢ moctynoM B uHTepHeT. Ayad. 333 (22.9 m2)

st BcexX, TUCHMIUTHH
(Momyeit), IpaKkTHK, HHBIX
BHIOB y4eOHOM
JeSTEeIbHOCTH,
MPEAYCMOTPEHHBIX
yueOHBIM UIAHOM, BKJIFOYAst

moroToBKy Kk 3amute BKP | mpenocrasnstorcs K HCIIOJIb30BAHUIO
IIpenoAaBaTe MU u 00yJaroImuMucs
WHBAIHJIAMU u JUIaMU c OB3
CIEAIN3UPOBAHHbIE CEPBUCHI u

nH(pOpMaMOHHBIE PECypChl IPU  ITOMOIIN
IpOorpaMMHO-aIapaTHbIX KOMIJICKCOB!

*  tuduao-gueni-njieepon
VictorReaderStreamce
ya00HOM CHUCTeMOM
HABUTaUM — 4 1T}

* APM c npoBoaHbIMHI
TapHUTYPaM#
JabraUCVOICES550
Duou Windows-
MPUJI0KEeHUEM I
npeodpa3oBaHusi peyu B

Poccuiickas ®enepauus, 659300,
Anraiickuil kpaid, . buiick, yi.
Koponenko, 1. 55,




HanmeHoBaHME TIOMEIIEHUIA JJIs IPOBEJICHHS BCEX BUIOB YUCOHOM Anpec (MECTONONOKEHUE)

JeATeNbHOCTH, IIPELYCMOTPEHHOM MIOMEIICHNH 11 IPOBEICHUS
y4eOHBIM IUIAHOM, B TOM YHCJIE TIOMEIIECHUS I CAMOCTOSATEIbHOM | BCEX BHIOB y4eOHOW EATEIBHOCTH
paboThl, ¢ yKa3aHHEM IIEPEYHsI OCHOBHOTO 000pyAOBaHMA, yueOHO- MIPeIyCMOTPEHHON

HATJBIIHBIX IOCOOHUH M HCIIOIB3yEMOTO MIPOTPAaMMHOTO y4eOHBIM TUTaHOM (B cIydae
oOecriedeHus peanu3anuu 00pa3oBaTeIbHOM

MIPOTPaMMEI B CETEBOH opme
JIOTIOJTHUTENBHO yKa3bIBaeTCs
HaMMEHOBAaHUE OPTaHHU3ALH, C
KOTOPOH 3aKJII0YEH JJOTOBOP)

Teker VOCO.
Professional — 2 mwr.;

*  JJIEeKTPOHHOI0 BHJI€E0-
yBeanuurenas Ruby - 1
IUT.;

*  CKAHUPYIOLIEro u

YUTAIIET0 YCTPOMCTBA
Eye-PalVision — 1 mr.;

*  CcHeyUuAJIM3MPOBAHHOIO
IPOrPaMMHOI0
obecrneyeHust
EasyConverternas
co3JaHudA nuppoBbIX
TOBOPSIIIMX  KHHUI B
dopmate DAIZY.

IloMelenus 1/ XpaHeHUs ¥ NPoPUIAKTHYECKOro 00CIyKUBAHUSA Y4eOHOI0 000PyA0BaHHUS

Jlnst Beex, [Momemenue i XpaHeHUs U TPOGUITAKTHIECKOTO Poccuiickas @enepans,
AMCUHILTHH 00CITy)KMBaHUS y4€OHOTO 000y I0BAHMS: 659300, Anraiickuit
(Moaynet), KabuHeT 223,1oJKa TS XPaHSHUS] KOMITBIOTEPHOTO Kkpai, r. buick, yi.

MPaKTUK, UHBIX Cosetckad, 1. 9,

o obopymoBaHus,

BUJIOB yueOHOi moruTopl5 0134040, morutopl7 LCDAcer 1717 AS

ACHTEILHOCTH, 01344413, mynstamenuanpoextop 01344241, HoyTOyK
MPEIYCMOTPEHHBIX . ?
y9EOHBIM MTAHOM 0133989,, cucremunii 0ok 0134025, cucTeMHEBIH OJI0K

013431, cucremnsiii 6110k 0134033, cuctemusiit 610k Nel

01344424, cuctemusiii 010k Ne2 01344426-1,amanprep
oecmpoBoHOH , 6okc st CD , MBI, kanekymnstop,
mukpodon konaeHcaTopHbiit, Tectep(LAN_ TESER),
touka noctyna DWL -2100AP, npens MOC, mpuntep, [k
B cOope 4101240061(3), IIK B coope 4101240061(8),

MOOHMIIFHO-AIMAPATHBIA KOMITJIEKC

Microsoft  Windows, Microsoft Office (Ne
nunen3nnl18495261);

AntuBupyc  Kaspersky  WorkSpace  Security  (Ne
muunensunl17E0-181019-150752-103-1454(113),);
ABBYYFineReader Kox moszumun: AF90-3S1P05-102,
Akt mpuema-mepenaun Ne 15586 ot 20.04.09 OOO

"Kuponan"

Koucynwsrantr Ilmroc JJorosop Ne 891 ot 29.12.2018.
000 "IOpunnueckass ~ KOHCAJITHHTOBas  ¢upma
"FOPKOMII"

ABTOMaTH3MpOBaHHas OuOIMoTeYHas WH(GOPMALMOHHAS
cucrema «Hpbuc» JoroBop Nel28/29-02-12 or
29.02.2012r.; Horosop NeC 2-05-11 ot 12.05.2012r;
HoroBop Ne C 4-06-14, ot 17 urons 2014r. (®I'bOY
BIIO "OwMckuii  rocynapCTBEHHBIM  TEXHHYECKHUH




HaumeHnoBaHue nomenieHuit 1J1st MpoBeICHUS BCEX BUJIOB y4eOHOI
JeATeNbHOCTH, IIPELYCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIE TIOMEIIECHHS U CaMOCTOSATEIbHOM
paboThl, ¢ yKa3aHHEM IIEPEYHsI OCHOBHOTO 000pyAOBaHMA, yueOHO-
HArJLIHBIX OCOOUH M UCIIONB3yeMOT0 IPOrPaMMHOTO
obecrieueHNs

Anpec (MeCTOIOJIOKEHUE)
TIOMEIIEHUH 111 TPOBENICHNS
BCEX BHIOB YUCOHO! IESTEINBHOCTH
[IPEAYCMOTPEHHON
y4eOHBIM TUTaHOM (B cIydae
peanu3anuy 06pa3oBaTEIbHON
MIPOTPaMMEI B CETEBOH opme
JIOTIOJTHUTENBHO yKa3bIBaeTCs
HaMMEHOBAaHUE OPTaHHU3ALH, C
KOTOPOH 3aKJII0YEH JJOrOBOP)

yHUBepcHuTeT")
MonaynpHas

CIIO N0 JHUIEH3HOHHBLIM
CBOOOJHOM pacnpoCTpaHEeHHH,

Zip, AdobeL.icense:
AdobeReader,

CBoboxHoe I10: GoogleChrome
FreewareGPL);

napopmanmonHas cuctema «lllaxTer» Jorosop Ne5705
ot 04.03.2019; JloroBop Ne5780 ot 04.03.2019

COrJIAIIEHHAM B
B TOM 4HCJIe IO
GNUGeneralPublicLicense u anaixoram:2 THC, 7-
AdobeFlashPlayer;

(JInmensus

HanmeHoBaHMe TIOMEIEHHIA TS TPOBEACHUS BCEX BUIOB YUeOHOM
JeATENLHOCTH, TIPEAYCMOTPEHHOM
y4eOHBIM IIAHOM, B TOM YHCIIE TIOMEIIEHHS JUTS CAMOCTOATENBbHOM
paboTHI, ¢ yKa3aHHEM MePeYHsT OCHOBHOTO 000pYI0BaHUs, yIEOHO-
HATJSITHBIX TTOCOOMH M UCTIONB3YEMOTO TIPOTPaMMHOTO
obecrieueHus

Anpec (MECTONIONOKEHHUE)
MOMEIIEHUH 15 TPOBEICHNUS
BCEX BHJIOB Y4COHOMU JESATEIbHOCTH
MPEyCMOTPEHHOM
y4eOHBIM TUTaHOM (B cIydae
peanuzanuu 06pazoBaTeNbHOI
MpOrpaMMBbI B ceTeBOM (opme
JIOTIOJTHUTENBHO yKa3bIBaeTCs
HaMMEHOBAaHUE OPTaHHU3ALNH, C
KOTOPOH 3aKIIF0UEeH JI0r0BOP)

2

JlaGopaTopHble 3aHATUS:

207 YueOHas Ppusnyeckasi ayIuTOpus

40 mocamouHbIX MecT; 20 y4eOHBIX CTOJIOB, CTOJ MPETNojaBaTels,
yaeOHas JIocka, yueOHoe (pu3nieckoe 000py/10BaHuKE.

Poccwuiickas ®enepanus, 659300,
Anraiickuil kpaid, . buiick, yi.
CoBeTckas, 1. 9

106 YueOHasi puzndeckas ayuTopus

14 nocaiouHbIX MecT; 7 y4eOHBIX CTOJIOB, CTOJ MPEMoiaBaTels,
yueOHas mocka, 7 [IK ¢ moctymom B HHTEpHET.

Microsoft Windows XP Professional SP3, Microsoft Office
Professional Plus 2010, Microsoft Windows 44392125, Microsoft
Office 49379849 (Ne Jlunensuu B muuaoM kabunere Microsoft),
Awnrtusupyc Kacniepckoro Endpoint Security 10, CyGiuiieH3u0HHBII
nmoroBop Ne875 ot 06.02.2020 JIunensus Ne 26FE-200221-084534-5-
2964 (370),

Adobe Reader 11, Adobe Flash Player, Google Chrome, Forefront
TMG Client

Poccwuiickas ®enepanus, 659300,
Anraiickuil kpaid, . buiick, yi.
CoBeTckas, 1. 9

126 YueOHasi puznveckasi ayAuTOpPHs

24 mocaZi0YHBIX MECT; 7 Y4EOHBIX CTOJIOB, CTOII IPEIOIaBaTENs,
yueOHas mocka, 1 [1IK ¢ moctymom B HHTEpHET.

Microsoft Windows XP Professional SP3, Microsoft Office Standart
2003, Microsoft Windows 44811748, Microsoft Office 49379849 (Ne
JIvnensun B muyHoM kabuuaeTe Microsoft),

AnTtuupyc Kacnepckoro Aarusupyc Kacnepckoro 6.0,
Cyo6munen3uonnsiii qorosop Ne875 ot 06.02.2020 JIunensust Ne
26FE-200221-084534-5-2964 (370),

Adobe Reader 11, Adobe Flash Player, Google Chrome, Forefront
TMG Client

Poccuiickas ®enepauus, 659300,
Anralickuil kpai, r. buiick, yi.
Cogetckas, 11. 9




10. METOJUYECKUE PEKOMEHIALIMY IO OPTAHU3ALIUU U3YUYEHUS
TACIHATITAHBI

10.1. METOAUYECKHE PEKOMEHJAIINHA 110 OPTAHU3ALIMHN U3YYEHUSI
JANCHUITVINHBI IJIS ITIPEIIOJABATEJIEN

Y4eOHBIM TUTAHOM Ha M3y4YeHHE NUCHHUIUIMHBI oTBOaUTCS 144 vaca B 3 cemectpe. Ilpu
TOM OOJbIasl 4acTh y4eOHOTO BPEMEHHM HCIOIb3YETCS ISl CaMOCTOSTENbHOU paboThl (42
yaca). B xonne 3 cemectpa npeaycMoTpeH 3k3aMmeH. Kypc paszaenen Ha 3 pasjena, KakIblid 13
KOTOPBIX pelIaeT omnpejaesieHHble 3anaun. [Ipu mpenogaBaHuu METOAMYECKH I1eJIecO00pa3Ho B
KOKIOM paslieie Kypca BBIICIUTH Haubosee BaKHbIE MOMEHTBHI M aKLIEHTUPOBAaTh HA HHUX
BHUMaHHEe o0y4yaeMbIx. [Ipeamnonaraercs:

o Opy YTEHWHM JIeKIUH 1O BCEM paslielaM MpPOorpaMMbl  HIUTFOCTPUPOBATH
TEOPETUYECKH MaTtepuan OOJIbIIUM KOJIMYECTBOM TMPUMEPOB, 4YTO TMO3BOJHUT YCHIUTH
HaIJISITHOCTD U3JIOKEHUS U TIPOJIEMOHCTPUPOBATH MTPUEMBI PEIICHUS 3a/1a4;

o IpU M3yYEHUU MEPBOrO M BTOPOTO PA3AEIOB MPOrpaMMbl JTOOUTHCS TOYHOIO
3HaHUA O00y4YaeMbIMH OCHOBHBIX TOHSATHH KOMOMHATOpUKH, (GOopMyn i MOJCYeTa 4Yucia
Pa3IUYHBIX KOMOMHATOPHBIX KOH(UTYpaITHii, METOJIOB PEIICHHUS PEKYPPEHTHBIX YPAaBHCHHIA,

o HA TMPAKTUYECKUX 3aHATHSIX IO TPEeTbeMy pasleny oOpamarb BHUMaHHE
oOydyaeMbIX Ha TMPUMEHEHHE TEOPETUKO-TpadOBBIX MOJAENEH B pa3IMUHBIX O0OJIACTIX
JESTSIIbHOCTH YeJIOBEKA: MPH HCCIICOBAaHMM KOMMYHHKAITMOHHBIX CETEH, MH(POPMAIMOHHBIX
CHUCTEM, XMMHYECKHUX W TEHETHUUECKUX CTPYKTYp, JJIEKTPUUYECKUX ILened M JIPYyruxX CHUCTEM
CETEBOM CTPYKTYPBHI.

3anava mpemnoiaBaress — JOHECTU O 00y4aeMbIX MBICIb, YTO 3HAHHE OCHOB JIUCKPETHOM
MaTeMaTUKHd a0COJIFOTHO HEOOXOAMMO Ui COBPEMEHHOrO0 CHeluajucTta B  00JacTu
WH(OPMATUKU U BEIYUCIUTEILHONU TEXHUKH.

[IpuknagHoii XapakTtep AUCIUIUIMHBI TPEIBSIBISET CBOM TpeOoBaHus K ee dopmam
KoHTposst. [Ipy m3ydeHUH AMCUUIUIMHBI CIEAYyeT MPOBECTH ABE KOHTPOJbHBIE pabOTHI — IO
KOMOWHATOpHKE, MO OCHOBaM TeOpHH TpadoB, a TakkKe KPATKOBPEMEHHYIO IMPOBEPOUYHYIO
paboTy Mo peKyppeHTHBIM cooTHOIIeHUAM. CTyJeHTaM MpeiaraeTcs HamucaTh pedepar mo
OJIHOW W3 TPEUIOKEHHBIX TEeM JUIsl TMOJYyYEHUs TOTOJHUTEIBHBIX PEUTHHTOBBIX OaNIOB (IO
JKEJIaHUIO).

Hannumne HeoOXOAMMBIX MPAKTHUYECKUX HABBIKOB IO BCEM pa3jeliaM MOXKHO MPOBEPHUTH
IpU BBIMOJTHEHUH HMTOTOBOTO TECTA, COCTOAIIETO W3 HEOONBIIMX 3aJaHHM MPAKTHYECKOTO
xXapakrepa.

10.2 METOAUYECKHUE PEKOMEHJIAIINU ITO OPTAHU3ALIUU U3YUEHUSA
JNCHUIIVIMHBI U1 CTYJZEHTOB

06111351 TPYAOCMKOCTb JUCHUILIJIMHBI, B COOTBETCTBUU C y‘-IeGHBIM IIJIAaHOM, COCTaBJIACT 4
3a4CTHBIC CAMHUIIBI 1 BKJIIOUYACT y‘IG6HO€ BpEMs, OTBECACHHOC HA JICKIHUOHHBIC, IPAKTHYCCKHE
3aHATHA 1 CAMOCTOATEC/IBbHYIO paGOTy CTYACHTA.

TemaTnka JIEKIIMOHHBIX H MPAKTUYCCKUX 3aHATHH OXBaTHIBA€T BCE pasaciibl yqe6H0171
JUCHOUIINIMHBI W OPUCHTUPOBAHA Ha BBIIIOJIHCHUE €€ meine u 3aga4 B COOTBETCTBHH C
TpC6OBaHI/I${MI/I K pe3yjibTaTaM OCBOCHU NUCHHUIIIINHEI.



Ha jexkuHOHHBIX 3aHATHAX PEKOMEHAYETCS BHHUMATEIbHO CIYyIIaTh IpernojaBaTelis,
KOHCIIEKTUPOBAaTh MaTepuan JEeKIWW, NPUHUMATh YYacTHe B WHTEPAKTUBHBIX (opmax,
UCIIONIb3YEMBIX IMIpernojiaBaTesieM Ha JIeKIMH, 3a/1aBaTh BOIMPOCHI W AaKTHUBHO OTBEYaTh Ha
MOCTaBJIEHHBIC BOMPOCHL. [Ipu MOArOTOBKE K JIGKIIMH HEOOXOIWMO MPOpadOTaTh COJEpiKaHUe
MPEIbIIYIINX JEeKIHI, MOArOTOBUTH BoIpockl. [locie nekuun Takxke ciaenyeTr MpoYuTaTh CBOM
KOHCIIEKT, O3HAKOMHTBCSI C BapHAHTAMU H3JIOKCHUS NaHHOW TeMbl B YYEOHUKAX U YUCOHBIX
MOCOOMSIX, ¥ €CITU BO3HUKAIOT BOIPOCHI, TO MOKHO C HUMU 00OpPaTUTHCS K MPENOIaBaATEINIO.

Iesib MpaKTHYeCKUX 3aHATHI - OCMBICIIEHUE CTYACHTaMH TEOPETUYECKOI0 MaTepuaia,
U3JI0KEHHOTO Ha JIeKIHX, (OopMHUpOBaHME yMEHHUS HCIONB30BaTh €ro IMpH pPEUICHUU
INPAaKTUYECKUX 337ad B M3y4aeMoil 00jacTd, pa3BUTHE HABBIKOB CAMOCTOSITEIbHON pPaloOThI,
yMeHus paboTaTh ¢ y4eOHOW JIUTEPaTypOH.

IlonrotoBka K  NPaKkTHYECKOMY  3aHATUIO  BKJIIOYACT  BBINOJHEHHE  3aJaHUM
IpenoaaBaresis 10 TeMe IPEIbIIYILEro 3aHATHS, @ TAKXKE MOATOTOBKY K 3aHITHIO II0 HOBOU TeMe
— CaMOCTOATENIbHOE U3YyYEHHE MaTepUaoB JICKIMOHHOTO Kypca, HCTOUHUKOB 0053aTeNbHON U
JIOTIOJIHUTEIILHOM JINTEPaTypPHI.

CamocrosiTeibHasi padoTa sBISETCS HEOTHEMIIEMOM 4YacTbO ydyeOHOro mpolecca Ha
3a04uHOM oTAenaeHud. OHa 3aljJaHupOBaHa U CTPYKTYpUPOBaHA TaKUM 00pa3oM, YTOObI CTYAEHT
py TOATOTOBKE K 3aHATHAM HamOoiiee 3(p(GEKTUBHO OCBAaWBANI TEOPETUYECCKHIA MaTephal U
[I0JIy4aJl CUCTEMHBIE 3HAHMS 110 KypCy.

PykoBOACTBO CcaMOCTOATENbHONH pPAaOOTONW CTYIAEHTOB CO CTOPOHBI HpenojaBaTess
3aKJII0YAeTCs B OKa3aHMM IOMOILUY MpH IJIAHUPOBAHUU pabOThl MO HU3YYEHHIO Kypca, B
Pa3bACHEHUH BOIIPOCOB, BO3HUKAIOLIUX Y CTYIEHTOB IIPU U3YYCHUU OTACIBbHBIX TEM Kypca, IpH
MOJrOTOBKE K PA3IMYHBIM (hopMaM KOHTPOJIS, 3aINIAHMPOBAHHBIM MTPOTPAMMOM TUCIIUILIHHEL.

[Ipu BBIMONHEHMH WHAMBUAYalbHOro nomainHero 3amganus (M/I3) ciaemyer oGpatuth
BHUMaHME Ha CIIEAYIOIMEe MOMEHTBI: BapUaHT 3aJaHMs JJIs KaKIOro CTYAEHTa Ompejaessercs
€ro HOMEpPOM B CIHCKE TPYIIIbI, 3aJJaHHE BBHIMOIHSACTCS B OTIENBHOW TETpaau C MOAPOOHBIM
OMHCAaHHEM XOJa PEUIEHHS M CChUIKAMU Ha COOTBETCTBYIOLIMM TEOpETHYECKHH MaTepHal;
IPOBEpKAa CaMOCTOSTENFHOCTH BbIMONHEeHUsT W13 ocymiecTBisieTcss TmpernojaBareieM Ipu
cobecenoBanuu co cryneHTom (3amura U/13).

11. OHEHOYHBIE CPEACTBA J1JIsd TEKYHIETI'O KOHTPOJIA 1
MNPOMEXXYTOYHOM ATTECTALIUU

@OHA OIEHOYHBIX CPEACTB pa3paboTaH Uil NPOBEAEHUS MPOMEKYTOUHOMH
aTTecTanuy OOYJaAIOMIMXCS 110 AUCHUTUINHE «/IMcKpeTHasi MaTeMaTHKAa» U BXOJHT B COCTaB
OCHOBHOM 00pa3oBaTelbHON MporpamMmbl 10 HampaBieHHI0 NoArotoBku: 44.03.05
«Ilenarornueckoe oOpa3oBaHue (¢ JABYMA HOpoUISMH  TMOATOTOBKH)»  (mpoduib
«Matematuka u HMupopmatukay) (kBamudukauus  «bakamaBp»), peanuszyemoil mnpu
HNOATOTOBKE  oOyJarommxcs B (QeaepaJbHOM  TOCYZapCTBEHHOM  OIOKETHOM
00pa30BaTeIbHOM YUPEXJICHUM BBICIIEr0 00pa3oBaHusi «ANTalicKuii TocyaapCTBEHHBIN
ryMaHUTapHO-Tieqarorundecknii yausepcurer mMeHn B.M. Illykmuna». @OHI OLIEHOYHBIX
CpeACTB IpeIHa3HauyeH s NPOBEPKU C(HOPMHUPOBAHHOCTH KOMIIETEHIMM, 3asBICHHBIX B
nporpaMMe TUCIHILTHHEI «/[HCKpeTHAasi MaTeMaTHKa» B COOTBETCTBHH C YUEOHBIM TUIAHOM
44.03.05 «Ileparornuyeckoe oOpazoBaHue (C JIByMsI NPO(UISAMH IMOATOTOBKH)» (IPOopHIIb
«Marematuka u npopmatukar) (kBanudukanus «baxanaBpy).



IlepeyeHb KOMIIETEHIUI ¢ YKA3aHHEM ITANOB UX (DOPMUPOBAHUSA B IIpoLecce 0CBOCHHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

— CnocoOeH OCyIIEeCTBIATh TOUCK, KPUTHYECKHI aHaIN3 U CHHTE3 HH(OpMAIIHH,
MPUMEHSTh CUCTEMHBIH TOJXO/1 JJIs PEIICHHUs MoCTaBleHHbIX 3a1a4 (YK-1);

— Cnoco0OeH ocBanBaTh U UCIOJIB30BATh TCOPETUUCCKUE 3HAHUS M MPAKTUICCKHE
YMEHUS U HaBBIKM B MPEIMETHON 00JAaCTH MPU PEUICHUU NMPOopEeCCHOHATBHBIX
3agay (T1K-1);

— Cmocoben (opMupoBaTh pa3BUBAIOIIYIO 00pa30BaTENbHYIO Cpedy Ui
JTOCTIDKEHUSI JIMYHOCTHBIX, NPEIMETHBIX W METalPEIMETHBIX pPe3yIbTaTOB
o0y4eHHs CpeICTBaMU MpernojaBaeMbix yueOHbIx npeameTon (ITK-3).

Komneren Nuaukaropsl O1eHOYHBIE
U, CpeacTBa
3TaIlbl
3namo: [IpakTuko-
- [IK-1.1: 3naer cTpyKTypy, COCTaB U JUAAKTUUECKUE EUHUIIBI | OPUEHTUPOBAHHO
npeaMeTHOM 001acTy ( IpenoJaBaeMoro npeaMeTa); € 3aJlaHue:
pedepar,
Ymemo: KOHTPOJIbHAs
- TIK-1.2: YMmeeT ocymiecTBIsTh 0OTOOP y4eOHOTO coepkanus | paboTa,
JUISL €T0 peau3aliy B pa3InyHbIX popMax 00ydyeHus B UTOTOBBIN TeCT.

cootBecTBUU ¢ TpeboBanusmMu @PI'OCBO OO;
- YK-1.2: [Ipumensiet jorudeckue Gopmbl U MPOIETYPHI,

VK-1 N .

K-1 Croco0eH K ped)ICKCUH 110 TIOBOy COOCTBEHHOM M Uy»KOM
MBICIINTEIBHON IEeATEIBHOCTH.

TK-3 A

3 sTam

Bnaoemp:
- - [1K-3.1: Bnageer ciocobamu HHTETpanuu yaeOHbIX
IPEIMETOB JUIsl OPTaHU3aLMHU pa3BUBAIOLIEH yueOHOM
JeSTENIbHOCTH (MCCIIEI0BATENbCKOM, MPOEKTHOM, TPYIIIIOBON U

Ip.).

Komnemenyusa YK-1 c ykazanuem smana ¢popmuposanus é npoyecce 0c60eHus
o0pazoeamenvHoil NPOPAMMbL

Komnerennuss YK-1 (CriocobGeH ocymiecTBIsATh MOUCK, KPUTUYECKUI aHAIW3 W CHUHTE3
uHpOpMALlK, TPUMEHATh CHCTEMHBIH MOJAXOA JJIsl pEUIeHHs [OCTaBJICHHBIX 3ajad)
dbopMupyeTcs Ha TpeThbeM dTarne GOpMUPOBAHNS KOMIETEHIIHH.

Komnerennust YK-1 ¢opmupoBanack B mpoliecce H3y4eHUS TaHHOM TUCHMIUIMHBI M
MPOJOKUT (POPMHUPOBATHCS Ha CIEAYIOIIMX Kypcax B IMPOLECCe M3YyYEHUs JIPYIHX Y4eOHBIX
JUCLUIUINH, NPOXOXAECHHUS MNPAKTUK M HWTOTOBOW TIOCYAApCTBEHHOM arrecranuu (3amura
BBIMTYCKHOM KBaJTU(UKALMOHHON paboThI).

TumnoBoe KOHTPOJBbHOE 33aJaHME JAJS OLEHKH CPOPMHPOBAHHOCTU JITAHHOM KOMIETEHIIUH
HAIpaBJIEHO HAa JEMOHCTPAIMI0 TOTOBHOCTHU OCYILECTBISATH IMOUCK, KPUTUYECKUI aHalu3 U
CHHTE3 HH(pOpMAIIUU, TPUMEHATh CUCTEMHBIHN MMOAXO0/ JUTs peILICHHsI TOCTABICHHBIX 3a/1a4.

Komnemenuyusn ITK-1 c ykazanuem smana ghopmuposanus 6 npoyecce 0Cc60eHuUs
obpazoeamenvHoll NPOPAMMBbL



Kommerenmust T1IK-1 (CnocoGeH ocBamBaTh W HUCIIOJIB30BAaTh TEOPETUUYECKHE 3HAHUSA U
MPAKTUYECKUE YMCHHSI M HAaBBIKH B IMPEJAMETHON O00JIACTH TIpU PEIIeHUU TPOo(eCCHOHATBHBIX
3aga4) GopMUpYeTCsl Ha TpeTheM 3Tare (OPMUPOBAHUS KOMITETECHITHH.

Komnerenmust [IK-1 dopmupoBanace B mpolecce H3ydeHUs MaHHOW JUCIHUIUIMHBI W
MPOJOHKUT (POPMHUPOBATHCS Ha CIEAYIOIIMX Kypcax B IMPOLECCe M3YYEHHUs JIPYIHX Y4eOHBIX
JTUCLHUILIMH, TPOXOXKJACHHUS TMPAaKTUK W MTOTOBOM TOCYyAapCTBEHHOM arTectanuu (3ammra
BBITTYCKHOHN KBAJIM(PUKAIIMOHHON pabOTHI).

TurnoBoe KOHTPOJBHOE 3a/laHue IJs OLEHKH CHOPMUPOBAHHOCTH JAHHOW KOMIETCHIIMU
HaIlpaBJIEHO Ha JEMOHCTPALUI0 TOTOBHOCTH OCBAWBAaTh M HUCIIOJIb30BATh TEOPETUUYECKHUE 3HAHUS
U TIPaKTHYECKUE YMEHUS U HABBIKU B MPEIMETHON O0JACTH MPU pelieHHH MpodeccrnoHalIbHBIX
3azay.

Komnemenyusa I1K-3 c ykazanuem smana gpopmuposanus ¢ npoyecce 0C80eHUA
o00pazoeamenvHoll NPOPAMMBbL

Komnerenmus [1K-3 (Crioco6eH hopMuUpoBaTh pa3BUBAIOIIYI0 00pa30BaTEIBHYIO CPEIY JIIS
JOCTUXKEHUSI JIMYHOCTHBIX, NPEIMETHBIX M METalpPeAMETHbIX pE3yJIbTaTOB OOyueHUus
CpPEeICTBAMHU TPEMOAAaBAEMbIX Y4E€OHBIX THpeaMeToB) ¢GopMUpyeTcs Ha TPEThbeM JTare
(dbopMUpPOBaHUS KOMITETEHITHH.

Komnerenmus [IK-3 dopmupoBansach B mpouecce H3y4yeHHUS NaHHOW TUCHUILUIMHBI WU
IPOJIOIDKUT (POPMUPOBATHCS HA CIEAYIOUNIMX KypcaxX B IMPOLECCe M3YYCHHUs IPYTrUX Yy4eOHBIX
TUCIUIIMH, TPOXOXACHUS TMPAKTUK M HWTOTOBOW TrOCYAapCTBEHHOW arrectanuu (3amura
BBIIYCKHOM KBaJM(UKALMOHHON pabOThI).

TunoBoe KOHTPOJBHOE 3a/laHue MJs OUEHKU CHOPMUPOBAHHOCTH NAHHOW KOMMETECHIIUU
HAMpaBJICHO Ha JEMOHCTPAIMIO TOTOBHOCTH (POPMHPOBATH Pa3BUBAIONIYI0 00pa30oBaTEIbHYIO
cpeny IUisl TOCTUKEHUS TUYHOCTHBIX, IPEIMETHBIX M METaNPeIMETHBIX PE3yJIbTaTOB O0yUYEHUS
CPEJICTBAMU MPEIO/IaBAEMbIX YUEOHBIX MPEIMETOB.

1. Tunosoe konmponvroe 3adanue na smane ¢opmuposanus YK-1, IN1K-1, I1K-3:
11.1. lIpumepHasi TemaTuka pedepartos.

OcHoBHbI€ CBOMCTBa TpeyronbHuKa [lackans.

Vcnonb30BaHuEe MHOTOWIEHOB JUIS JOKA3aTelbCTBa KOMOMHATOPHBIX TOXK/ECTB.

Boruncnenne komOMHaTOpHBIX yncena Ha DBM.

®opmyiel oOpamenust. @ynkuus Mebuyca. @opmyna obpamienus Mebuyca.

Oneparnuu Hag rpadamu.

Yucno pa3nuuHbIX JiepeBbeB ¢ p BepmnHamu. Teopema Kanu. CooterctBue [Iprodepa.

KomOnHaTOpHBIE CyMMBI U IX BBIYHCIICHHE.

Yucina Pamces.

MeTtoap! THHEIHOM anreOpbl B TeOpuH rpadoB.

0. BeposTHOCTHBIE METO/IbI B KOMOMHATOPHUKE.

11. Boccranosienune rpados.

12. Tlpumenenue Teopuu rpadoB B IPOrpaMMUPOBAHHH.

13. BHyTpeHHE yCTOWYMBBIE MHOMKECTBA BepIIMH rpada. AJTOPUTM ONpeAeICHHUs
BHYTPEHHE YCTOWYMBBIX MHOKECTB BEpIIHMH (MaKCHUMAJIbHBIX HE3aBUCHMBIX MHOXECTB
BepiuuH, - MHMB).

14. AnropuT™MBl packpacku BepIInH rpada.

BOoo~NoOR~WDNE



2. Tunosoe konmponvHoe 3adanue na smane opmuposanus YK-1, I[1K-1, I[1K-3:
11.2. O6pa3en KOHTPOIbHOM padoThl Nel (1oManIHell KOHTPOJILHOI padoThI)

3amava 1. Ha omHoit u3 kadenp ynuBepcurera paboTarOT S YEIOBEK, CPEId KOTOPHIX | YEIIOBEK
HE 3HAIOT HU OJIHOTO MHOCTPAHHOTO s3bIKa. A YeloBeK 3HAIOT aHrmickuii, N — Hemenkuid, F —
¢paniy3ckuii. AN 3HaIOT aHrIMACKUNA U HeMenkui, AF — anrnmiickuii u ¢panmysckuii, NF —
HeMenkui u ¢paniy3ckuii, ANF 3Ha10T Bce Tpu s3bIKa.

[To 3agaHHbBIM B TaOJIHIIE YCIOBUSAM BOCCTAHOBUTH HEAOCTAIONIYIO HH(OPMAIIHIO.

Ne S A N F AN AF NF ANF | T

16) 23 14 8 7 ? 4 4 2 3)

3agaua 2. CKOJIBKUMH CIIOCOOAMHU MOKHO TIEPECTaBUTH OYKBBI CIIOBA:
16) «anredpay» Tak, YTOOBI OyKBa «p» ILJIa HEMOCPEACTBEHHO MOCIE OYKBBI «a»?

3ajmaya 3.
16) CxonbKO CYyIIECTBYET IECTU3HAUYHBIX YUCEN, Y KOTOPBIX POBHO 3 IU(pPbI ueTHbIE?

3anaya 4. CKOJIBKO pa3IUYHbIX CJIOB MOYXHO COCTAaBMUTb, IIEPECTABIISISI COTJIaCHbIE OYKBbI Balllei
(amMuny ¥ raacHbie OyKBBI TOJTHOTO HMEHH?

3ajmaya S.
16) CkonbKO CyIIECTBYET pa3iMUYHBIX TPEYrOJbHUKOB, JUIMHBI CTOPOH KOTOPBIX MPUHUMAIOT

3HaueHus: 4, 5, 6, 7?7 Ckoimpko cpead HUX PpaBHOCTOPOHHHUX, PaBHOOEAPEHHBIX U
Pa3HOCTOPOHHUX?

3ajmaya 6.

16) B Bolpaxennn (X+Y)® packpsuin CkoOOKM W TIpMBENM MOJOOHBIE uneHbl. Kakoii
K09 HUITUEHT GYIET CTOATH OKOIO BhIpakeHus Xy’ ?

3ajaya 7.

B Beipaxenun (X+Y+2Z+t)"® packpein ckobKM W TIpMBETH TOA0OHBIE wieHHl. Kakoii

K03 QHUIMEHT GYIET CTOATH OKOJIO BhIpaKeHHs: X°y°z°t°?



3. Tunosoe xonmponvHoe 3a0anue na smane popmuposanus YK-1, I[1K-1, I1K-3:
11.3. O0pasen npoBepoYHOii padoThI

1. Haiitu oluiee penieHue peKyppeHTHOTO COOTHOIICHUS. an+3-9an+2-26an+1+ 18an =0.
2. Haiitu an, ecii an+3-9an+2+26an+1-24an =0, a1=5, ax=21, a3=83.

vV,

11.4. O0pa3en KOHTPOJIbHOH padoThI Ne2

Vs 3apanme |. Han rpad:

1. IlpuBectu npuMeEpHI:

a) Mapiuipyta B rpade, He SBIISIOIIET0Cs [ENbIo;

0) menu B rpade, He ABJSAIOMICHCS MPOCTOM IETBIO;

B) IIUKJIa B rpade, He ABJISIONIETOCS MPOCTHIM IIHKJIOM;

T') IPOCTOrO LHUKJIA.
2. Ins nanHOTO Tpada 3ammucarh MaTPUILy CMEKHOCTEH U MHIIMCHIINH.

3ananue |l. Haiitu B rpade kpatyaiiiiee paccTosHUE MEXAY BEpIIMHAMU Vo U V C IOMOIIBIO
anroput™Ma JlefikeTphl (1300pakasi Bce MPOMEKYTOUHBIC IIIarH):

Vs 4 v,
2 1
1 2
\'
V§ 3 3
4 2
Vi 6 Vv,

3ananue |ll. [TocTpoiite 11t naHHOTO rpada SMUIEPOB LUK




3aganue V. C noMomipio anroputMa (poHTa BOJIHBI HAWTH PAacCTOSHUS B oprpade, 1uamerp,
paanyc U IEeHTPHI oprpada

WAVAN
AN

3ananue V. . HaI/ITI/I MUHHMAJIBHOE OCTOBHOE JI€PEBO C IIOMOLIBI0 anroputma Kpackana

|

2 2 4 3

|78

L7

tn
)

o

V)
(V8

8 2

6

»w

11

4. Tunoeoe konmpoavroe 3a0anue na smane gpopmuposanusa YK-1, IIK-1, I[1K-3:

11.5. Bonipocsl K 3a4eTy ¢ OLIeHKOH 110 Kypcy «/lucKkpeTHass MaTeMaTHKa»

OOure mpaBuIa KOMOMHATOPUKH: ITPABUIIO CYMMBI U IIPOU3BEICHHUSL.

Komb6unaropHbsle KoH(UTypaliy: pa3MelIeHNs U epecTaHOBKU (C TOBTOPEHUSIMU U €3
MIOBTOPEHU).

Coueranus (c MOBTOpEHUSIMU U 0€3 MOBTOPEHUIN).

Teopema O BKIIOYEHHSAX M MCKIIOYEHMAX; OLEHKH JJI YHCIa DJIEMEHTOB, HE
00JaaromMX HA OJHHUM W3 CBOMCTB; (popMyIa sl 4ucia 3JIEMEHTOB, 00JaIalolnX B
TOYHOCTH P CBOWCTBaMHU.

bunom Heiorona. bunomuansabsle kodp¢uuueHTsl. OCHOBHBIE TOXAECTBA C
OuHOMMATBHBIMU Koddduientamu. Tpeyronpauk [lackans.

[lonunomuaneHas Teopema. [lonmuHomuanbHble KO0d(QduuueHTsl. KomOMHATOpPHBIM
CMBICJI TOJTMHOMHAIIBHBIX KOA(PPHUIIMEHTOB.

KombunaToprka pa3OueHuii. PemieHue 3amaudm 0 4Yuclie PacoNOKeHHH K pasmumuHbIX
OpPeMETOB MO N ALIMKaM C OTpaHWYEeHUsIMU M Oe3 orpaHndeHuid. Pemenue 3agaum o



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

YHCJIC PACIIONOKEHUN K HepasmMYMMbIX MPEIMETOB MO N SIUKAM C OTPaHUYCHUSMH U
0e3 orpaHUYEHUH.

Yucna Ctupaunra 1-ro u 2-ro poga. Yucna banna.

I'enepupoBanue KOMOWHATOPHBIX OOBEKTOB. AJIFOPUTM, MOPOXKIAIOUMI Bce N-
MEePECTAaHOBKU. AJITOPUTM, MOPOKIAIOIIUNA BCce M-coyeTaHusl (IMOJAMHOXKECTBA) TAHHOTO
N-MHOKECTBA.

[lonatue pexyppeHTHOro cootHouenus. Ywucna @ubonauun. Yucna Karanana.
HexkoTopsie crioco0Obl petieHus: peKyppeHTHBIX COOTHOIICHUH.

JluneliHple  OJHOPOJHBIE  PEKYPPEHTHBIE  COOTHOILIEHHUS  C  TOCTOSTHHBIMH
kod(urmenTaMu, o0 BUJT PEIICHHUS.

[TpousBose PyHKIMU MTOCIEA0BATEILHOCTEH.

Omnpenenenue rtpada (HeopueHTHpoBaHHOTO). ['padmueckas wHTepmperamus rpada.
CMEXHOCTh M MHUUJEHTHOCTh. CTerneHu BepuIuH. TeopeMbl O CyMMe CTENeHell Bcex
BEpILKH rpada ¥ 0 KOJIMYECTBE BEPUINH HEUETHOU CTEIICHH.

Matpuunas ¢opma mpeacraBieHus TpadoB: MaTpUIla CMEXKHOCTH, MAaTpHIA
uniyaentHoctu. [loarpader u wactu rpada. M3omopdusm rpados. Omnepauuu Haj
rpadamu: ynaaeHue BepIUINHBI, yIaJIeHne pedpa, moapazoueHue pedpa.

Mapuipytel B rpade. llenu, mpocTble menu, LUUKIBI, NPOCThblie HUKIbL. CBA3HOCTh U
JIOCTH)KHUMOCTb.

Buner rpadoB: mnonueii rpad, AByAonbHBIA Tpad, cBsa3HbL rpad. KommoHeHTHI
CBSI3HOCTH.

Kparuaiimmii MmapiipyT Bo B3BEIIEHHOM CBSI3HOM rpade: anroputm JleiikcTpsl.
OpuentupoBanHblii Tpad (oprpad) M ero OCHOBHBIC 3JIEMEHTBI: Jyra, TOJTYCTEICHBb
3axo/la M MCXOJa BEPLIMHBI, NyTh M KOHTYp. Marpuia CMeXHOCTH, MaTpHIla
WHIUICHTHOCTH JUTsI oprpada.

Anroput™ (poHTa BOJHBI IMOHMCKA KpaTyailllero MyTH B OPUEHTUPOBAHHOM rpade.
MuHuMaNbHBIE TIYTH B Harpy)KeHHoM Tpade. AJNTOPUTM ONpEACICHUS ITyTH
MUHUMAJIBHOHN JJTUHBI B HATPY>KEHHOM oprpade.

lamunpTOoHOBBI Tpadpl W 1uKIbl. YciaoBusi Jupaka u  Opd, rapaHTUPYIOIINE
CYIIIECTBOBaHME B rpad)e raMIIIbTOHOBA IIHUKIIA.

DiinepoBsl Tpadsl. Kputepuii cymiecTBOBaHUS 3iijiepoBa IUKJIA U SUIEPOBOM Ienu (HE
SBIISIONIEHCS ITUKIIOM) B Heoprpade. AIroput™ MmocTpoeHwus diineposa mukia (duepn).
AJTOPUTM TTOCTPOCHUS SUTIEPOBOH 1IE€TIH

Hepesbs. Teopema 006 OCHOBHBIX CBOMCTBax AepeBbeB. OcTOBHOE JepeBo (0CcTOB) rpada.
AJNTOPUTM TOCTPOCHUSI MUHUMAJIBHOTO OCTOBHOTO JIepeBa CBS3HOTO Tpada (anroputm
Kpackana).

[Tnanapnsbie u mmockue rpadul. Y caoBus miaHapHocTu. ['panu mimockoro rpada. Teopema
Diinepa 0 COOTHOIICHUH YHCeN TpaHeid, pedep U BEpIIHH IJI0CKOro rpada.

Packpacka Bepmmn rtpada. PackpammBaemMocTh BepIIMH IIaHApHOTO Tpada TATHIO
Kpackamu. [ umoresa yeTblpex Kpacok.

Cetn u notoku. Pa3pe3pl. MakcuManbHblii TOTOK B MUHUMaJIbHOM pa3pese. Teopema
®opaa u PankepcoHa. AITOPUTM HAXOKJAEHUS MAKCUMAIBHOTO TOTOKA B CETH.



5. Tunosoe xonmponvroe 3adanue na smane popmuposanus YK-1, I1K-1, I1K-3:
11.6. M”TOI'OBBIM TECT IO JUCILUTIIMHE
|. Komounamopuxa u pekyppenmuoie omnouweHus
TEMA: PASMEIIEHMS, TEPECTAHOBKH, COYETAHUS BE3 IOBTOPEHUI

1. CKObKUMH CTIOCOOAMH MOKHO PACKpacHUTh MOJHBIN rpad Ha 6 BEpIIMHAX IIECTHIO I[BEeTaMu?
([IBa cmocoba cuMTarOTCs Pa3IMYHBIMH, €CIIM HEKOTOpas BEPIIMHA MPH OAHOM CIIOCO0E MMEeT
OJIMH IIBET, a MPH APYTOM CIIoco0e - Apyroi)

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

2. CHucok 3K3aMEHaIlMOHHBIX BOMPOCOB COCTOMT U3 19 BompocoB. M3 HUX HYXHO COCTaBUTH
9K3aMCHAIIMOHHBIE OWJIETHI, IPUYEM B KaXKJO0M OWJIETE - pOBHO J1Ba Bompoca. CKOJBLKO OMIIETOB
MOKHO COCTaBUTH?

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

3. B rpynne 37 crynentoB. OHU Bce OOMEHSUIUCH 3alIMCKaMU BO BpeMs JIEKIHH. CKOJIBKO BCETO
OBLIIO HAITMCAHO 3aITHCOK?

Orsert: 1) 1332; 2) 37; 3) 1369; 4) 74.

4. CxonpkuMH crioco0aMH MOXKHO Ipymny u3 15 yenoBek pa3JienuTh Ha JIB€ YacTU Tak, 4YTOObI B
0J1HOM rpynne ObuIo 4 yenoBeka, a B Jpyrou - 11 yemnosek?
Ortser: 1) 1365; 2) 32760; 3) 30; 4) 29.

5. Ha tapenke nexar 5 pa3iauuHbIX KOH(DET B KpacHO! 00epTke U 4 KOH(ETHI B )KeITOl o0epTKe.
CKOJIBKMMH CTIOCOOaMU MOXHO BBIOpaTh JIB€ KOH(ETHI, OHA U3 KOTOPHIX B KPaCHOU 00epTKe, a
Jpyras B )KENTOn?

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

6. CKONBKUMH croco6aMHu MOXKHO BbIOpaTh KOMaHAy Juis Oera W3 3 MalbYUKOB U 2 JIEBOYEK,
€CJIM UMeeM 9 CITIOPTCMEHOB: 5 MAJIbYUKOB U 4 JCBOUKH?

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

7. VI3 CKOJBKHMX PA3IMYHBIX MPEIAMETOB MOKHO cocTaBuTh 210 pasMerieHuii mo 2 3JeMeHTa B
KaxIom?
Ortser: 1) 15; 2) 11; 3) 12; 4) 20.

8. CKOJIBKO TMaroHaJIel y BBITYKJIOIO N-yroJIbHUKA?

Otser: 1) g; 2) Anz ; 3) m;

4n.
5 )

9. CKOIBbKO MATpHUI[ C M CTPOKAaMU U N CTOJIOIAMH MOXHO COCTaBUTh U3 31eMeHTOB O u 17
Ortser: 1) mn; 2) m+n; 3) 2"+2™; 4) 2™,

10. CkobKO MPSMBIX MOXKHO MPOBeCTH dyepes § Touek, Hukakue 3 u3 koropeix HE JIEJXKAT Ha
OJIHOM NpsAMOii?



1) 2) 3) 4) 5)
11. CKkoJIBKO pa3IMYHBIX MPaBUIBHBIX Ipo0el MOKHO COCTaBUTh M3 uncen 1, 2,3,5,7, 11,13 ?

1) 2) 3) 4) 5)

12.. CKOJIBKO pa3IMYHBIX TPEX3HAYHBIX YHCEIT MOKHO COCTaBUTh W3 mudp 1, 2, 3, 4, 5 ipu
YCIIOBUH, UYTO KaKJas udpa B 0003HaYCHUH YuCIia BcTpeuaeTcs 1 pas?

1) 2) 3) 4) 5)

13. B nmpoctpanctBe nanbl 7 Touek, npuueM Hukakue 4 u3z uux HE JIEXKAT B oanoit
10CKOCTH. CKOJIBKO PA3JIMYHBIX MIIOCKOCTENH MOKHO IPOBECTU Yepe3 ITH 7 Touek?

1) 2) 41 3) 3! 4) 5)

TEMA: PASMEINEHUS, IIEPECTAHOBKH, COYETAHUSA C IOBTOPEHUAMMU

1. CKOJIBKUMHA CHOCO63.MI/I MOJKHO IICPECTAaBUTH 6YKB]':>I CJIOBaA. ((CHM(bOHHH)) Tak, IIT06]':>I HUKAKHC
IIBC COI'JIACHBIC HC CTOSIIN pﬂI[OM?
Orset: 1).1440 2) 40320 3) 120 4) 360

2. CKOJBKMMH croco0aMu MOXKHO IEepecTaBUTh OYKBBI CIIOBA: «TPYMIOHI» TaK, 4TOOBl He
MEHSUICS MTOPSIIOK TJIaCHBIX OyKB?
Ortser: 1) 3360 2) 40320 3) 1440 4) 1560

3. CKonbKHMH CIIOCOOAMU MOXKHO IE€PEeCTaBUTh OYKBBI CIIOBA: «KYKYypy3a» Tak, YTOOBI JIBe
OYKBBI «y» HE UK opsia?
Ortser: 1) 1200 2) 1440 3) 360 4) 120

4. CKOJBKHMMH CIIOCOOAMU MOKHO TIEPECTaBUTh OYKBHI CIIOBA: «anredpa» Tak, YTOObI OyKBa «p»
IIJIa HETIOCPEICTBEHHO MOCie OYKBBI «a»?
Ortser: 1) 720 2) 360 3) 120 4) 7200

5. CKOJBKO CYIIECTBYET Pa3IUYHBIX TPEYrOJbHHKOB, JUIMHBI CTOPOH KOTOPBIX MPHHUMAIOT
3HayeHus: 5, 6, 7, 8, 9?7
Ortser: 1) 35 2) 10 3) 15 4) 20

6. CKOIBbKO TpeX3HAYHBIX YHCENl MOKHO coCcTaBUTh U3 9 mudp: 1, 2, 3,4, 5,6, 7, 8, 9?
Ortser: 1)3° 2) 93 3) 27 4) 12

7. 3 uudp 1,2,3,4,5 cocraBieHbl BCEBO3MOXHbIE MATH3HAUHbIE YKcia. CKOIBKO MOIY4YHIIOCH
qucell, KOTOpble HauuHaroTcs ¢ udp 547
Ortger: 1) 243 2) 125 3) 540 4) 15

8. CkobK0 HA0OPOB U3 4 MUPOKHBIX MOKHO COCTaBUTh, €CIIU B MPOJAaKe 7 COPTOB MUPOKHBIX?
Otser: 1) 74 2) 47 3) 28 4) 210

9. Ha okne nexamu 3 s6moka, 3 rpymu u 4 anenbcuHa. CKOJBKUMH CIOCOOAMHM MOXKHO
Pa3I0KUTh UX B psn?
Ortger: 1) 4200 2) 36 3) 720 4) 1440



TEMA: BUHOM HBIOTOHA. HIOJIMHOMUAJIBHASA ®OPMYJIA

1. B Bepakenun (X+2Yy)' packpsuin CKkOOKM M HpHUBENIM IOAOOHBIE uneHsl. Kakoii

K02 PUIHEHT 6YAET CTOATH OKOIO BhIpakeHus X°y*?
Otger: 1) 210 2) 3360 3) 7720 4) 120

2. Yemy pasna cymma C: +C: +C> +CJ?
Ortser: 1).28 2)71 3) 64 4)11

3. Haittu koddduuuent mpu x°y°z? B pasnoxenuu (x+y+2)%°

Otger: 1) 0 2) 90 3) 1440 4) 155040

4. Haitti koo dunmear o u X B pasnoxenun (1+x°+x")2
p p

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

5. HaiiTu N , ecut ©3BecTHO, uTO B pasnoxennu (1+X)" koaddurments! npu X° u X'2 paBHEL
Ortger: 1) 12 2) 17 3) 55 4) 22

6.Kaxoe u3 BbIpaykeHUH JI0)KHO?
0 k -k 1 -1
Omer: 1) C.=C.=1 2C.=C. 3y C.=C"'=k 4
k k k-1
Cn = Cn—l + Cn—l
7. Kakast u3 ¢popmyn Ha3eiBaeTcsi OmHOMOM HproToHa:!

Otser: 1) (x+y)" ZC Xy )Y cf=2' 3> (=0 4)
Sci-ci

8. Kaxas u3 popmyn He siBnserca 6uHomoM HproToHa?
Ortser:

1) (X+ )n = X"+ CoX"Y + CoxX Py 4+ X"y A C iy Y
zck n—k k
n!

3) (X1+X2+'~~+Xk)n: ﬁx{‘lxgzmxk”k
n+ny+..+n.=n N1°N2:---Nk:

(x+y) ZCk nyk

9. Yemy pasen koddduiment A B bpopmyme (X, + X, +...+ X, )" = Z A XX L Xk ?
N+, +.. AN =N
n!
n!n,l.n !
1727k’

2 C' 3) A¢ 4) P(n K)

Ortger: 1)



TEMA: METO/I BKJIIOUEHUI 1 UCKJIIOYEHU

1. Ha omHoi#l u3 kadenp yHHBEpCHUTETa pabOTAIOT S YENIOBEK, Cpeau KOTOPHIX | YEIOBEK HE
3HAIOT HU OJTHOTO MHOCTPAHHOTO s3blKa. A 4YeJoBeK 3HalT aHrmickuii, N - Hemenkwii, F -
¢dpanmy3ckuii. AN 3HatoT aHrmmiickuii U Hemeukwid, AF - anrnmiickuii u ¢panmysckuit, NF -
HeMeukui u ¢panmysckuid, ANF 3HatoT Bce Tpu s3bika. [lo 3agaHHBIM B TaONHIE YCIOBHSIM
BOCCTAHOBUTH HEJIOCTAIOIIYIO HH(POPMALIHUIO.

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 rpynne N crynenToB, u3 Hux N, yenoBek BIAACIOT S3bIKOM mporpammupoBanus CU,
N, [J - ITackanb, N, [0 - beiicukom, N,, crynenToB nporpammupyior Ha CHU wu Ilackane,
N,; [0 - na CU u beiicuke, N,, - [J[1Ha Ilackane u beiicuke, N,,; yenoBek 3HAIOT BCE TPH
a3pika 1 N, He 3HaOT HU OogHOro M3 HuUxX. [lo JaHHBIM 3HAYEHUSAM HANTU HENOCTAIOLIYIO
uH(popMaInio (3aMOJHUTh MYCTYIO KIETKY):

N Ny N, N3 Nip  Niz Nypz Nipgz Ny
18 3 7 1 4 1 0 3]
Ortser: 1) 8 2) 12 3)14 4) 16

3. Ckoabko monoxutelbHbIX uncell ot 0 1o 1000 e aensarcsa Ha 2, 5, 77
Ortser: 1) 343 2) 657 3) 199 4) 842

4. Cxonbko nmonoxutenabHbix uncen oT 20 o 1000 penstcs poBHO Ha OAHO U3 uucen 7, 13, i
11?
Ortser: 1) 246 2) 26 3) 272 4) 247

TEMA: PEHIIEHUE PEKYPPEHTHBIX YPABHEHUM

1. HaliTi o6miee pemieHre peKyppeHTHOTO COOTHOMICHUS. an+2+4an+1-12a,=0
Ortget: 1) an=C1*(-3)"+Co*4" 2) an=C1*6 "+Co*2" 3) an=-C1*6 "+C2*2" 4) an=C1*(-
6)n+C2*2n

2. HaiiTu o01iee pemeHne peKyppeHTHOTO COOTHOIICHUS. an+2-7an+1+10an=0
Ortset: 1) an=C1*(-5)"+Co*2" 2) an=C1*5"+Cy*2" 3) an=C1*(-7)"+C2*3" 4)
an=C1*3"+C,*2"

3. Haiitu ob1iee perieHre peKyppeHTHOTO COOTHOIIEHUS an+2+5an+1+6an=0
Ortser: 1) an=C1*(-3)"+C2*(-2)" 2) an=C1*(-3)"+C2*2" 3) an=C1*3"+C,*2" 4)
an=C1*(-6)"+Cy*5"

4. Haiitu oO1iee perieHne peKyppeHTHOTO COOTHOIIEHUS an+2-5an+1+6an=0



Otser: 1) an=C1*(-3)"+C2*(-2)" 2) an=C1*(-3)"+C2*2" 3) an=C1*3"+C*2" 4) an=C1*(-
6)n+cz*5n

I1. OcHoBBI TEOpUM TpadoOB.
TEMA: TUIIBI TPA®OB

1. I'pad, B KOTOPOM MHOKECTBO BEPIIUH pa30MBACTCS HA 2 HEMEPECEKAIOIINXCS TTOIMHOKECTBA,
TaKue, 4To pedpa COSTUHSIOT BEPIIMHBI U3 PA3HBIX TOJIMHOXKECTB, HA3bIBACTCS
Otser: 1. 'aMHUILTOHOBBIM

2. DUNEepOBbIM

3. depeBom

4. JIBynOJIbHBIM

2. TI'pad, B KOTOpOM MOXKHO OOOWTH BCE BEPIIMHBI, MOOBIBAB B HUX IO OJHOMY pasy,
HAa3BIBAETCS
Otser: 1. 'aMHIETOHOBBIM

2. DiiepoBbIM

3. IepeBom

4. NBYJOJIbHBIM

3. I'pad, B KOTOPOM MOKHO O0OWTH BCE pedpa, MOOBIBAB B HUX T10 OJIHOMY Pa3y, Ha3bIBACTCS
Otger: 1. 'aMUIBTOHOBBIM

2. DiepoBbIM

3. IepeBom

4. NIBYJIOJIbHBIM

4.Ipad, B KOoTOpoM JtOOBIE [1B€ BEPILIMHBI COEAMHEHBI MPOCTOM LENbI0 M 4YUCIO pedep y
KOTOpPOro M =n - 1 (N - 4Kcio BEpIINH), SBISETCS
Ortger: 1. 'aMUIBTOHOBBIM

2. DilnepoBbIM

3._1epeBom

4. IBYOJIBHBIM

5. I'pac, B KOTOpOM CTETEHU BCEX BEPIIMH YETHBI, SIBIISIETCS
Otger: 1. 'aMHJIBTOHOBBIM

2. DilnepoBbIM

3. nepeBom

4. IBYOJIBHBIM

6. 'pad, B KOTOpOM IItOOBIE TBE BEPIIUHBI COSTUHEHBI pEOPOM, HAa3hIBAETCS
OtBeT: 1. noJHBIM

2. 3Be3/101

3. HyJIEBBIM

4. NIBYJIOJIbHBIM

7. I'pad, B KOTOpOM JIOOBIE 1B BEPIIUHBI COEAMHEHBI MPOCTOH IETIhI0, Ha3bIBACTCS
OtBerT: 1. noJHBIM

2. CBSI3HBIM

3. HyJI€BBIM

4. NByIOJIBHBIM



8. JlepeBo, comepxaliee BCce BEPIIMHBI Ipada 1 KaKue-To U3 ero pedep, Ha3bIBaeTCsI
Ortser: 1. ocToBOM

2. CEThIO

3. nepeBom

4. IBYAOJIbHBIM
9. Ecnu rpad mmeer BepIIMHBI OJMHAKOBOW CTENEHM (IOTYCTETICHH MCXOJa U 3aX0/a), TO €ro
Ha3bIBAIOT
OTBeT: 1. NOAHBIM

2. pETyISIpHBIM

3. nepeBom

4. IByAOJIbHBIM

TEMA: OIPEAEJIEHUSA TEOPUU I'PAD®OB

1. Yepenyromiytocsi MOCIEeIOBAaTEIbHOCTh BEPIIMH M pebdep (Ayr), KoTopas HayMHaeTcs u
3aKAHYMBACTCS BEPIIMHOM, MPHYEM Kaxaas COCCIHss Tapa - BepmiuMHa U pedpo (myra) -
WHIUJACHTHBI IPYT OIPYTY, Ha3bIBAIOT

Otgert: 1. mapmpyTom 2. 1IeTbIO 3. KOHTYpOM 4. IIUKJIOM

2. YKaxuTe HEBEpHOE CBOMCTBO ABYAOJIBHOTO Ipada:

OrtBerT:
1. MHOXeCTBO BepIlHH rpada COCTOUT U3 ABYX HEIEPECCKAIONINXCS MTOJIMHOKECTB TaKHX,

YTO BHYTPH KaXJO0T0 MOJIMHOKECTBA HET CMEXHBIX BEPIINH.

2. BepmmHabl 1By06HOTO Tpada MOKHO paCKpacUTh JABYMs KpacKaMH,
M03TOMY Takue Tpadbl Ha3bIBAIOT OMXPOMATUYECKUMU.

3. JIBynonbHBIHA Tpad HE UMEET MPOCTHIX ITUKIOB HEUYCTHOM JIITUHBI.

4. JIByONBHBIN rpad COCTOUT U3 ABYX KOMIIOHEHT CBSI3HOCTH.

3. CBs3HBI OpPHEHTHPOBaHHBIM (He 00s3aTenbHO) Tpad), KOTOPBII HE HUMEeT INeTelb U
YAOBIETBOPSIET CIICAYIOIINM YCIOBHSM:
1) cyluecTByeT TOJNIBKO OJIHA BEPIINHA C HYJIEBOM MMOIYCTEIICHBIO 3aX0/1a;

9Ta BEPIIMHA HAa3bIBACTCS MCTOYHMKOM U 0003HAYAETCS Uepes S;
2) CyIIeCTBYET TOJNBKO OJJHA BEPIIHMHA C HYJICBOU MOIYCTECHBIO HCXO0/Ia;

9Ta BepIIMHA HAa3bIBACTCS CTOKOM U 0003HavaeTcs uepes t;
3) xaxmoii xyre e = (i, j) B cetu N CONMOCTaBICHO HEOTPHLIATEIBFHOE BEIIECTBEHHOE YHCIIO,

Ha3bIBAEMOE MPOITYCKHOM CIIOCOOHOCTRIO Iyr U 0003HauaeMoe uepes c(e) wiu C(i, j),

rae | v j BepuinHbl rpada, eciii He CYIIECTBYET IYTH e, OpPUCHTHPOBAHHOI U3 i B J, To C(e) =
0;

Ha3bIBACTCS

Otgert: 1. ABYy10IbHBIM
2. DANEpPOBBIM
3. raMHJIbTOHOBBIM
4. ceTbio

4. TIpocToiil MK, collepsKallil Bce BEpIIMHbI Ipada, Ha3bIBaeTCs
Otser: 1. DiinepoBeIM 2. 'aMUJIBTOHOBBIM 3. KOHTYPOM



TEMA: T PAOUYECKOE INTPEACTABJIEHUE I'PA®A

1.Kakue u3 rpad)oB SBISIOTCS IBYAOIHHBIMU?
A B C Jil|

OtBer: 1. Bce 2.Bu /] 3.B.C, 1 4. Tonbko J1

2.ITomubiMu rpadamu sBISIIOTCS TpadbI

A 48

C A
Otger: 1. Bee 2.AB, 1 3.CuJl 4. Tonbko 1
3.Bce rpads! Ha pucyHke
e a b b
a b .
s J f
B ¢ d C J I[ g
ABIIAIOTCA
OtBert: 1. TUIOCKUMH 2. CBSI3HBIMHU 3. TUTAHAPHBIMU 4. NBYOJIbHBIMU

4. Kakue u3 rpa)oB MOYKHO PacKpacuTh 5-10 Kpackamu?

e a b b
N : f
C
J I
CZ id

Otser: 1. A 2.AuB 3.A,B, 11 4. A,B,C, I

5. Kakue rpads! apistorcs ‘HinepoBbiMu?



a) b 0)

J I
B) 5 . I) b
a d e a c
W d
f g
e f
Ortgert: 1. a), 6), B) 2.0),B) 3. Bce 4. a), B), T)

6. Kakue rpadsr sistorcs moarpadamu rpada A?
Uj 2] bj
WN‘ Dy Do D2 <
Dg< T L Ug vy,
/ 03 b3
253
A B C

Otsert: 1. Tonpko A 2. Tonpko B 3. Tonsko C 4, Bce

7. Kakue u3 rpadoB sSBISIOTCS CEThIO?

Otger: 1. a) 2.0) uB) 3.a)ur) 4. Bce

8. Kakue u3 rpagos



d e ad e f d e f
A B C
SBJISIFOTCS TToArpadamu rpada
a b c
d e f
Otger: 1. Bee 2.AuB 3.AuC 4.BucC

9. Kakue u3 rpadoB miaHapHbI?

L

2
4 5
Oser: 1) 1,2, 3 2N1,2,34 3)1,2,5 02,5

TEMA: KOJIMYECTBO PEGEP U BEPIIIUH I'PA®A

1.Kakast u3 hopmys BepHa U1 HEOPUEHTUPOBAHHOTO Trpada, €ciu N - KOJIUYECTBO BEPIIHH, a M

- pebep rpada?

Otser:
1. ) degx, =2m 2. > deg x; =2n
3. > deg x; =m 4. deg x; =n

2. Ckonbko pebdep B rpade Kn ?
Ortger: 1) n!/2 2) n*(n-1)/2 3) (n-1)! 4)n



3.Ckonbko pebep B rpade Kpq?
Ortsert: 1). p*q 2) pf 3) p+q 4) P

4. I'pad Ha 5 BepmmHax umeeT Habop creneHeil. Kakue rpadbl He MOTYT CyIIECTBOBATH ?
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.Mmeercs monHblii rpad Ha N BepmmnHax. byaer i on DitnepoBbiM?
Otger: 1. Jla, eciiu N — 4eTHO 2. Jla, ecniu N — HEYETHO 3. Her 4. Jla

6.Jlana marpuna cmexHoctH rpaga G.

0 [0 |1 |1 |1
0 [0 |1 |1 |1
0 [0 |1 |1 |1
1 [1]0 [0 |[O
1 |1 |0 [0 |O
I'padp G - ...
Otger: 1. ABYJOJBHBIN 2. MOJNHBIN 3. HECBS3HBIN 4. nnaHapHbINI
7. Jlana matpuna cMexnocta rpaga G.
0O |1 |1 |1 |1
1 10 [1 |1 |1
1 |1 |0 |1 ]1
1 |1 |1 |0 |1
1 ]1 |1 (1 ]0
I'pap G -
Otser: 1. AByJOIBHBIN 2. mONHBIA 3. HECBS3HBIN 4. NIIaHApHBIN
8.Ckoubko pebdep B nepese ¢ 10 BepmimHamu?
Otser: 1) 9 2)8 3)7 4) 11

9.3anan nonHeli rpad Ha 15 BepumHax. B pesynbpTaTe nocienoBaTeabHOro yaaaeHus

HECKOJIBKUX pedep oT Hero ocranoch aepeBo. CKoiabko pedep ynanunm?
Otger: 1) 196 2) 15 3) 225 4) 200

TEMA: CBOMCTBA I'PA®OB

1.Kakoe 13 yTBep>KaeHUI1 HEBEPHO?
Ortser:
1. Ecnu cBA3HBIN MIaHapHbIH rpad coaepKUT N BepIiuH M pedep P rpaxei,
TO N-M+p=2
2. T'pad K33 sBisiercst miiaHapHBIM
3. Ecnm cBsI3HBIN MTaHApHBIHA rpad) coaep XUt N BepmuH, M pedep, To 3n-mJ6
4. Kax/iplif rutaHapHbIi rpad COAEPIKUT BEPIUIMHY CTEIICHU 5 WM MEHee



2. Bepno nu yTBepxkaeHue: ['pad MOXKHO MPaBMIILHO PACKPACHUTH MATHIO KpacKaMu?
Otger: 1. Jla 2. Her 3. BepHo st mitaHapHbIX rpagoB 4. BepHo st
HOJHBIX TpadoB

3 Kakoe u3 yrBepkaeHuii BepHo? KoanmuecTBo BepIIMH, HMEIONIMX HEUYETHYIO CTENEHb B rpade

Otger: 1. uetHo 2. neuetHo 3. paBHo 0 4. MeHbIIIe KOJIMYECTBA BCEX
BEpILUH

4. Kakoe u3 yrBepxaeHuit HeBepHo? ['pad G He muranapeH, ecinu coaepkut moarpad. ..
Otsert: 1. G'=K4 2.G'00597 3.G'=Ns 4. G'=C3

5. Kakoe u3 yrBepxieHuil BepHO?
I'pad G He cBszen, eci ...
Otser: 1. G=K5 2. G=K33 3. G=Ns 4. G=C3

6.ITycts G = (V,E) - HeopuenTupoBanHslii rpag 0e3 nerens u KpatHeix pedep , VI =p, JE[
= q. Kakoe u3 yTBep»/1cHHIT HE 3KBHBAJICHTHO OCTAILHBIM TpeM?

Ortger:

1) G — nepeBo 2) G - 6e3 ukiaoB U q =plJ13)G - ces3upiii 1 q =plJ1l  4) G - mIaHapHbIH 1
q=p0i;

7.3a1aHHas MaTpuIa

0[0]1[0[1]0(1
0|0j0(1[0]1 (1
1/0[0{1]1[0|0
0[1]10]0]1|1
110{110/0[0]1
0[1]0(1[0]0|1
1(1{0]1]11|0
SBIISETCA ...
Ortser:
1. maTpurieit cmexxHocTu rpada
2. MaTpuIel HHIIMJECHTHOCTH Trpada
3. MaTpuIeit CMexXHOCTH oprpada
4. ne 3amaet rpad
8. 3aganHas MaTpuLa
1(1{1]110|0
1/0]0]0|0|0
0{1/10[0]1]1
0]0]1[0]1]0
0|0j0(1]0]1
SBIISIETCA ...
Otser:
1. matpuueit cMexHOCTH rpada
2. MaTpUIlel WHIUIEHTHOCTH Tpada
3. MmaTpuLell CMeXHOCTH oprpada
4. ue 3amaer rpad



9.3amanHas maTpuIa

0|0(1]0(1]01
0l0j0(1[0]1 (1
0/0/0]|0(1]0|0
0|1(1]0(0]1 (1
1/0{1]0]0(0|0
011(0]1[0]0|1
1101|110
SIBJISIETCA ...
Ortger:
1. MmaTpurieii cMexHOCTH rpada
2. MaTpuIlel HIUACHTHOCTH Tpada
3. MaTpulel CMEKHOCTH oprpada
4. "e 3amaet rpad
10.3agannHas MaTpuia
1/0(0{1]0(0|0
01(1]0(0]0|0
0/0j0[0]1]1|0
1/0]1(0]1(0]|0
SIBJISICTCA ...
Otser:
1. maTpuielt cMexxHOCTH rpada
2. MaTpuIlell MHIUESHTHOCTH rpada
3. maTpuuei cMexxHOCTH oprpada
4. "e 3amaet rpad

Kpurepnn onieHKH TecTa:

1. Kaxpoe 3ajaHue TecTa OlieHUBaeTcs B 1 Oa.

2. I/ITOI‘OBaH OIICHKAa 3a BEChb TECT COOTBCTCTByeT HpOHCHTy HpaBI/IHLHBIX OTBCTOB IIO
OTHOIICHHUIO K 00II[EMY YHCITy BCEX BOIIPOCOB B TECTE.

3. OreHKa 3a TECT CYMTACTCS MOJIOKUTEIBHOM, €CIIM CTYJIEHT OTBETHUJI NMPABWILHO HE MEHEE,
yeM Ha 60% BOIIPOCOB TecCTa.

YpoBHU cHOPpMHUPOBAHHOCTH KOMIIETEHIIUI B PpAMKAaX AUCHUIIJINHbBI

YpoBHH chOPMUPOBAHHOCTH

. OcHoOBHbBIC IPU3HAKH YPOBHS
KOMIeTeH Ui

[Ipu BBIMONIHEHNY 3a7]aHUM BceX (GOpM KOHTPOJIS CTYJAEHT
JEMOHCTPUPYET 3HAHHUE:

- OCHOBHBIX MOHSATUH U MPaBUI KOMOMHATOPUKH, METOJIOB
peleHst KOMOMHATOPHBIX 3ajay;

- METOJIOB PEIIEHUS] PEKYPPEHTHBIX COOTHOLIEHHIA;
IToporosslii - OCHOBHBIX TOHSATUH TEOpHUH TpagoB M OCHOBHBIX
QITOPUTMOB  HUCCIIEJIOBAHMUSI  HEOPHUEHTUPOBAHHBIX U
OpPUEHTUPOBAHHBIX I'padoB;

-  polM  JMCKpETHOM  MaTeMaTMKh B  Pa3BUTUHU
MH(POPMATUKU U €€ TPUII0KEHUH;

MIPOSIBIIIET yMEHMe:




- TMPUMEHATh 3aKOHbBI KOMOWHATOPUKH ISl PELICHHS
KOMOWHATOPHBIX 3a/1a4;

- FTEHepUPOBATh OCHOBHbIE KOMOWHATOPHBIE OOBEKTHI;

- COCTaBJISITh U pelaTh MPOCTEHIINE PEKYpPPEHTHBIE
COOTHOIICHHUS;

- HCcIIeIOBaTh rpadbl HA 3aJaHHBIE CBOWCTBA,;

- OPUMEHATH amnmapar Teopuu TrpadoB Ui peLICHUS
MPUKJIATHBIX 33]1a4.

[Io wroram Oa/UTbHO-PEUTHHTOBOM CHCTEMBI CyMMa
PEUTHHTOBBIX OAIOB CTYAEHTa COCTaBiseT OT 65 mo 70
0asIoB

[Tpu BBITIOIHEHWH 3a7aHM BceX (OpPM KOHTPOJIS CTYJCHT
JEMOHCTPUPYET 3HAHUE:

- OCHOBHBIX MOHSTHI U MpaBUJI KOMOMHATOPUKHU, METOJIOB
pelIeHrs KOMOMHATOPHBIX 3a/1a4;

- METOJIOB PELICHUS PEKYPPEHTHBIX COOTHOIICHUH;

- OCHOBHBIX TIOHATUH Teopuu TpadoB U OCHOBHBIX
AITOPUTMOB  MCCJIEAOBAaHUS  HEOPUEHTUPOBAHHBIX U
OpPUEHTUPOBAHHBIX TPadoB;

- pOoJIM  JUCKPETHOM  MAaTeMaTHUKAd B  Pa3BUTHHU
MH(OPMATUKH U €€ TPUIIOKEHUII;

MPOSIBIISIET YyMEHHe:

- TMPUMEHATh 3aKOHBl KOMOWHATOPUKH JJsl pPEIICHUS
KOMOWHATOPHBIX 3a/1a4;

ba3oBblit
- FEHEPUPOBATh OCHOBHbIE KOMOMHATOPHBIE OOBEKTHI;
- COCTAaBJIATh M pelmaTrb MPOCTEHIIME PEKYPPEHTHBIE
COOTHOLLIECHMUS;
- HccreioBaTh rpadbl Ha 3aJaHHbIE CBOMCTBA;
- TPUMEHSATh ammapaT Teopuu rpadoB A pELIeHUs
MPUKJIAHBIX 3a/1a4;
IIOKa3bIBACT BJIAJCHHE:
- TPEICTaBICHHUSIMH O B3aMMOCBS3M JHUCLHMIUIMHBI C
MaTEMaTHYECKOM HAyKOW, €O UIKOJBHBIMH KypcaMu
MaTeMaTHKU U UHPOPMATHKH.
I[lo wuroram OalIbHO-PEHTUHIOBOM CHCTEMBI CyMMa
pPENTHHIOBBIX OayuoB cTyAeHTa coctaBisger or 70 no 80
6au10B
[Ipu BBINIOJIHEHUY 3a7]aHUM BceX (OpPM KOHTPOJIS CTYJAEHT
JEMOHCTPUPYET 3HAHUE:
- OCHOBHBIX MOHSATUHN U MpPaBUJI KOMOMHATOPUKHU, METOJIOB
peleHst KOMOMHATOPHBIX 3a7ay;
- METOJIOB PELICHUS PEKYPPEHTHBIX COOTHOLICHU;
- OCHOBHBIX TIOHATUH TeOpuUHU TpadoB U OCHOBHBIX
QITOPUTMOB  HUCCIIEJIOBAHMSI  HEOPUEHTUPOBAHHBIX U
IToBbIIIEHHBIN OpPUEHTHUPOBAHHBIX TPadoB;

- poiaM  AMCKPETHOM  MaTeMaTUKH B  Pa3BUTHHU
WH(POPMATUKH U €€ TIPUIIOKEHHU;

MPOSIBIISIET yMEHHeE:

- TPUMEHSATh 3aKOHBI KOMOWHATOPHWKH ISl PEIICHHS
KOMOMHATOPHBIX 33/1a4;

- TEHEePUPOBATh OCHOBHBIE KOMOMHATOPHBIE OOBEKTHI;

- COCTaBJISITh U pelaTh MPOCTEHIINE PEKYPPEHTHHIE




COOTHOIIECHHUS;

- HCCIIeI0BATh rpadbl HA 3aJaHHBIE CBOWCTBA;

- OPUMEHATH amnmapar Teopuu TrpadoB ISl pEUICHHUS
IIPUKJIaHbIX 33]a4;

[IOKa3bIBaCT BJIaJeHHE:

- HaBBIKAMU MPUMEHEHUS TIOTyYEHHBIX 3HAHUH U yMEHUN
B pa3IUYHBIX CHUTyallUsX (B Tpenenax HU3yudeHHOM
TEMATUKHU Kypca);

- IPEJCTaBICHUSAMH O MPUMEHEHUH TEOPUH aITOPUTMOB B
00JIacTsIX MPOTPaAaMMHOTO 00ECHEUeHUs] KOMITBIOTEPOB,
MH(OPMATHUKH U CUCTEM UCKYCCTBEHHOTO MHTEIICKTA;

- IMpPEACTaBICHUSIMH O B3aUMOCBSI3U JUCLUUIUIMHBI C
MaTeMaTHYeCKOM HAayKOW, CO IIKOJBHBIMH KypcamH
MaTeMaTHUKU ¥ UH()OPMATHKH.

[Io wroram Oa/UTbHO-PEUTHHTOBOM CHCTEMBI CyMMa
pEeNTHHIOBBIX OayioB cryneHTa cocrasiseT oT 80 mo 100
OasoB

MeToauuyecKkue MaTepHuaJbl, ONIPEACIAIOIINE ITPOHECAYPHI OCHUBAHUS

[enbro MpoOMexXyTOUHOM aTTecTallMy M0 JAHHON AMCLMIIIIMHE SIBJISIETCS OLIEHKA YPOBHS
c(OPMHPOBAHHOCTU KOMIIETCHIIMH B pPE3yJIbTaTe YCBOCHMsI 3HAHUM, MPUOOPETEHUs YMEHMI,
HAaBBIKOB U OIBITA JAEATEIbHOCTU B PAMKaX OCBOCHHUS JUCLMILIUHBI (MOIYJIs).

[Iponienypa olLeHMBaHMS OXBaTbIBAa€T OOYYAIOLIMXCS, OCBAaWUBABIIUX JUCLUILIUHY
(monynb) Ilpomenypa olieHHBaHMS TNPOBOJUTCS IO OKOHYAHHMM OCBOEHUS JTUCIUILIMHBI
(Monynst). OneHka ypoBHS CPOPMHPOBAHHOCTH KOMIIETEHIMM Ha 3Tamax uX (OpMHUpPOBaHUS
onpezenseTcss Ha OCHOBaHMM COOECENOBAaHMSI, BKIIIOYAIOIIUX TEOPETHUYECKHE BOIMPOCH HIIN
3aJaHKsl, B KOTOPBIX OOydaromemycs IMpeiaraloT OCMBICIMTh pealibHYyl0 NpodeccHoHaNbHO-
OPUEHTUPOBAHHYIO CHUTYallMI0, HEOOXOAMMYIO ISl PEIIEHUs JaHHOM NpoOJeMbl; MpPU 3TOM
aKTyaJIM3UpPYyeTCsl ONpeeNIeHHbI KOMIUJIEKC 3HAHUM, HEOOXOAMMBIN Ui pa3pelieHus: JTaHHOH
npo6sieMbl. OLieHUBaHKE OTBETOB 00yYaIOUINXCS MPOBOJUTCS B COOTBETCTBUHU C NPUBEACHHBIMU
KPUTEPUSMH.

Ha ocHoBaHuu OTBETOB (OTBETOB HA TECT, BBHIMOJIHEHUE MPAKTUKO-OPUEHTHPOBAHHOTO
3a/laHusl) OLIEHUBAeTCS YpPOBEHb C(OPMHPOBAHHOCTH KOMIETEHIMH Ha JTamax MX
(dopMHpOBaHHUs B paMKaxX JUCHUIUIMHBI (MOIYIS), a TAaKXKe YPOBEHb 3HaHUH, yMEHUH, HAaBBIKOB U
ONbITa JIEATEIbHOCTH, IO pe3yibTaTaM BBICTABISIETCS OIEHKA. Pe3ynbTaThl MPOBEIEHUS
IIPOLEAYPHI B YCTAaHOBJIIEHHOM IOPSAJKE MPOCTABISAIOTCS MPENOJAaBATENEM B 3aU€THBIE KHUKKU
oOydaromuxcsi M D3JIeKTpOoHHble BeaoMocTu. [lo pesymbraraM mpoBeneHUS MPOLEAYPHI
OLICHMBAHMsI MIPEMOJABATENIEM AENIAETCS BBIBOJ O Pe3yJbTaTaxX MPOMEXYTOUHOM aTTecTaluu 10
JTUCIUIINHE.

[Ipoienypa oreHuBaHuS (3a4€T) COOTBETCTBYET JEHCTBYIONIMM B BY3€ TEKYIIUM
MOJIOKEHUsIM, BKItodass [lonmoxkeHne O pEUTHHTOBOM CHCTEME TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH Y ITPOMEKYTOUHOM aTTECTAL[UU CTYIEHTOB.
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