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1. EJIX OCBOEHUA JUCHUIIJINHBI

Llenb ocCBOEHUS AMCUUIUIMHBI «ANTOPUTMBI Ha rpadax» 3T0 (HOpMUPOBAHHE Y
o0yJaromuxcsi 3HaHU| ajIrOpUTMOB TEOpUHU TIpadoB, KOTOpPbIE HCHOJIL3YyeTCS B COBPEMEHHOM
NPaKTUKEe MOJCIMPOBAHMs, KAaK B YIPABICHWH, TaK U B JPYIHX OOJACTIX YeIOBEYECKOM
JesTeNIbHOCTH. Bee 3T0 MO3BOJISAIOT pu HEOOXOAMMOCTH aKTUBHO HCIIOJIb30BATh COBPEMEHHYIO
BBIYUCIUTEIBHYIO TEXHUKY, HOBbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH.

[Ipu >TOM 3aHaUaMU TUCHUTUIMHBI SIBIISIIOTCS
® yMEHHE I0JIb30BaThCSI KOMOMHATOPHBIMU (POPMYIIaMH;
e 33/1aBatTh rpad C MOMOUILIO0 MATPHUI] CMEKHOCTH U WHIUIEHTHOCTH;
® [PUMEHSTH AITOPUTMBI JJIs1 HAXOXKICHHS KpaTyallnx myTei B rpade;
® [PUMEHSTH aJITOPUTMBI IJI HAX0XKJIEHHUSI OCTOBHOTO JIepeBa MUHUMAJIBHOT'O BECa.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

2.1. TucuumuimHa «AJITOpUTMBI Ha rpadaxy» OTHOCHTCS K 4acTH, (GOPMHUPYEMON YIaCTHHKAMHU
oOpa3oBatenbHbIX OTHOIeHWM broka 1. Jlucuuniauuasl (MOIYTH), MMEET TECHYIO CBA3b C
JIPYTUMU JUCIUTITUHAMU.

2.2. B Tabmuie mpuUBEACHBI TMPEANICCTBYIONIME W  TOCICAYIONINE  JUCIMILTAHBI,
HarpaBjeHHbIC Ha (OpMUpOBaHUE KOMIIETEHIUN IUCIUIUIMHBI B COOTBETCTBHU C MaTpPHIICH
komnereunuii OI1.

IIpeamecTByrommue 1 nocjaeAymue AUCHUININHBI,
HaNpaBJIeHHbIEC HA (hopMHUpPOBaHHE KOMIIETEHUH

Ne
/ HpeI[HIGCTBYIOHII/Ie JUCHUITIINHBI HOCHGIIYIOHII/IC JOUCIIUITIINHBI
o/

1. Jluneitnas anrebpa u aHATUTHYECKAs OOBEKTHO — OPUEHTUPOBAHHOE
FGOMeTpI/IH HpOFpaMMI/IPOBaHI/IG
[IpouenypHoe nporpaMMHupOBaHuE CereBble TEXHOJIOTAH

[TpoexT 3 kypca




[Inanupyemsle

3. INTAHUPYEMBIE PE3YJIbTATBI OB YUYEHUS

pe3ynbTaThl

OCBOCHU

00pa30BaTEeNbHON  MPOTPAMMBI

(O1) -

KOMIIETEHIIMM OOYYaIOLINXCsl OMPEACISIOTCS TpeOOBaHMAMHU CTaHIApTa IO HAINPABICHHIO

noarorosku  01.03.02

[MpuknanHas wmaremMatuka ©u HWHPOpMATHKA U  (QOPMHUPYIOTCS B

COOTBETCTBUM C MaTpuliei kommereHui OI1

Ne Homep/ HaumeHoBaHue B pe3ysabTare uzy4eHnusi AMCUUNIMHBI
n/n HHJIEKC KOMIIeTEHIIH U o0yuaruuecs 10/KHbI:
KOMIIETEeHIIM U (U1 ee 4acTH)
2 3 4
1. IIK-1 Cnocoben npumensarts | [IK-1.1 OGmagaer 3HaHUSAMU MaTeMaTUIECKUX
COBpPEMEHHBII METO/ZIOB B MOJICIMPOBAHUM COIUATIBHBIX U
MaTeMaTHYeCKUi SKOHOMUYECKUX MPOLIECCOB

anmapar Mpu pelieHuu
TEOPETHUECKUX 3a/1a4y U

IIpu MOJCINPOBAHUN
COMaJIbHBIX u
9KOHOMHYCCKHX
MponecCoB;

IIK-1.2 Cnocoben coOupaTh, aHaIU3HPOBATH
OOJbIIMEe MACCHBBI JAHHBIX JUISI MTPOBEICHUS
HAyYHO —  HCCJENOBATENbCKOW  paboThI,
KOMITBIOTEPHOI 00paboTKH

I1K-1.3 CnocobeH MOaenupoBaTh pa3IdvHbBIC
3aJaud TPUKIAJHOTO XapakTepa, HCIOIb3Ys
HAYYHBIN UCCIIEIOBATENLCKUIA MOIX0T




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

4.1. OFBEM JUCIHUIJIMHBI U BUbI YYUEBHOMN PABOTHI

Buj yueOHoi1 padoThl Bcero yacos Cemectpsl
Ne 8
4acoB
1 2 3
AyauTopHasi KOHTaKTHasi padora (Bcero) 48 48
B tom uucie:
Jlexmmm (J1) 16 16
[Tpaktrueckue 3anstus (I13), Cemunapsi (C) 16 16
JlaGopaTtopHsie padoTs (JIP) 16 16
KonrakTHass BHeaygiuTopHasi paboTra, B TOM 2 2
qHCIIe:
WNHauBHyabHBIE U TPYIIIIOBBIE KOHCYJIbTAllUU 2 2
CamocrosiTesibHasi padora o0y4aromerocst 67 67
(CPO) (Bcero)
Buinonnenue unousudyanvrvix 3adanutl 19 19
Iloocomoska k 3ansmusm (113) 12 12
Ioozomoska k mexkywemy koumponio (IITK) 12 12
Ioozomoska xk npomescymournomy koumponio (I111K) 12 12
Camonoozomoska 12 12
IpomexxyTounas | ’x3ameH (O) 9 9
arrecrTauus B TOM 4YHCJIe:
[Tpuem 3k3., gac. 0,5 0,5
Koncynpranus, yac 2 2
CPO, uac. 24,5 24,5
HUTOI'O: O6mas | yacos 144 144
TPYAOEMKOCTh 3a4. efI. 4 4




4.2. COAEP KAHHUE JUCHUIITINHbI

4.2.1. Pa3nesnbl (TeMbl) JUCHUILIMHBI, BUABI Y4eOHOIi 1eATEJTbHOCTH U (POPMBI KOHTPOJIS

Ne HaumenoBanme pa3jaena Buabl yueOHOM qesiTeJIbHOCTH, DopMbI

n/ (TemMbl) TUCHMILIHHBI BKJIIOYasl CAMOCTOSATEIbHYI0 TeKyleil u

1| padory o0yuyarommxcst MPOMEKYTOYH
(B yacax) ol

J | JIP | II3 | CPO | Bcero aTrecTalMu

1 2 3 4 5 6 7 8

Cemectp 8

1. | Pa3men 1.Croco0Osl 2 2 2 12 18 KoHTposnbHsie
npejacTaBicHus rpadoB u BOIPOCHI,

METOJBI ITPOCMOTpa BECPIINH MHAMBIAYATIEHALE
A p Tp p 3aJaHus K

11a00paTOPHBIM
paboTam,
TECTHPOBAHHE

2. | Paznen 2. [lepeBbs u neca 2 2 2 12 18 | KonrponbHsie
BOTIPOCHI,

WHIIMBHyalIbHbIC
3a1aHUS K
ma00paTOPHBIM
pabotam,
TECTHPOBAaHHE

3. | Pazgen 3. Haxoxnenue 4 4 4 14 26 KoHrposnbHbIe
KpaT4almx myrei B rpade. BOIIPOCHI,
HWHAWBUAYAJIbHBIC
3aJaHUA K
71a00paTOPHBIM
paboram

4. Pazgen 4. IloTokn B ceTsX. 4 4 4 14 26 KonrposbHbie
BOIIPOCHI,

WHIIMBHyaJIbHbBIC
3aJlaHust K
1a00paTOPHBIM
paboram

5. | Pazmen 5. Packpacka rpagos. 4 | 4 | 4 15 27 | Konrpornbhere
BOIPOCHI,

WHJMBUTyaJIbHBIC
3a7aHus K
71a00paTOPHBIM
paborawm,
TECTUPOBAHHE

KonTakTHas BHeayTuTOpHAs 2 ['pymnmoBsie u
paborta WHIUBUTyaJIbH
BIE
KOHCYJIbTaITU!

IIpome:kyTOUHAs aTTeCTALMS 27 JK3amMeH

HUTOI'O B 8 cemecTpe: 16 |16 |16 67 | 144

BCEI'O: 16 |16 |16 67 | 144




4.2.2. JIeKIIHOHHBII KypC

Ne HaumenoBanue HanMeHoBanue TeMbI Conep:xanue jgekuun | Beero
n/ | pa3zesa IMCUMIIMHBI JIEKIMH 4acos
n
1 2 3 4 5
Cemectp 8
1. | Pa3zgen 1.CriocoOsl Tema 1.1 Martputibt Martpuirsi, 2
npecTaBiIeHus TpagoB | MHIMIECHTHOCTH U acCOLIMMPOBAHHBIE C
U METOJIbI TPOCMOTpA cmexxnoctH. [louck B rpadom: MaTpUIbl
BEpILNH [NIyOMHY U LIUPUHY MHIUACHTHOCTH U
cmexxHoctH. [Touck B
rIyOMHY ¥ IIUPUHY
2. | Pazgen 2. JlepeBbs u Tema 2.1 Anroputmsl Anropurmsl Ilpuma u 2
neca [Tpuma u Kpackana. Kpackana. bunapnsie
buHapHble fepeBbs IONCKA | JEpEBbsl IOMCKA
3. | Pazgen 3. Haxoxnenne | Tema 3.1 Anroputmsl Aunroputm ®opaa u 4
KpaTyauimx IyTeu B IIOMCKA KpaTyaumux Imyred | bemiMana, anroputm
rpade. B rpade JIMHAKCTPBI, AJITOPUTM
®noitga u Yopuaia
4. | Pasnen 4. Ilotoku B Tema 3.1 3amaua o Anroputm @opaa u 4
CeTAX. MaKCHMaJIbHOM ITOTOKE dankepcoHa
5. | Pa3gen 5. Packpacka Tema 4.1 Packpacka AJITOpUTMBI 4
rpadoB. rpados. packpammBaHus rpada
BCEI'O 4acosB B 8 cemecrpe: 16
4.2.3. JIaGopaTopHbIii NPAKTUKYM
Ne HaumenoBanue HaumeHoBaHue Conepxanue Beer
n/ pasaeina JadopaTopHOH padoThI JIa00paTOpHOM padboThI 0
n AUCHUILINHBI yaco
B
1 2 3 4 5)
Cemectp 8
1. Paznen 1.Croco6rr | Ilouck B riyOuny u [IpyMeHUTD aaTOpPUTMBI 2
IIPEICTaBICHUS LINPUHY MIOUCKA B TIIyOUHY U
rpadoB U METOABI HIUPUHY JUIS
IIPOCMOTpA BEPILNH HEOPUEHTUPOBAHHOTO
rpada
2. Pasznen 2. JlepeBbpst u | Anropurmsl [lpuma n CocTaBUTh IPOrpPaMMBI 2
jeca Kpackana. bunapssie s anroputMoB [Ipuma
JIEPEBbsI IOUCKA n Kpackana. I[Ipumenuts
OMHapHBIE JIEPEBBS
IOMCKa JUIsl  PELIEHUs
3aja4
3. Paznen 3. ANTOpPUTMBI IOMCKA CocTaBUTh IpOrpamMmBbl 4
Haxoxnenue Kpatyaimux myTeit B rpade | ans anroputma @opaa u
KpaTyaiumux IyTei bennmana, anropurma
B rpade. JIMAKCTpBI, alropuT™Ma
®noiiaa u Yopuiaiia




4, Pa3zgen 4. Ilotoku B | 3amadya 0 MaKCUMaJILHOM CocTaBuTh NporpaMMbl 4
CeTsX. MOTOKE st anroputma dopaa u
dankepcoHa
5. Pasznmen 5. Packpacka | Packpacka rpados. AJTOPUTMBI 4
rpados. packparuBanus rpada
BCEI'O uacoB B 8 cemecTpe: 16
4.2.4. llpakTyecKkue 3aHATHUSI
Ne HaumenoBanue HaumenoBanue Conep:xkanue Bcero
n/ | pa3aesa IUCHUIVIMHBI | MPAKTHYECKOr0 3aHATHSA NPAKTHYECKOT0 4acoB
1| 3aHATHSA
1 2 3 4 5
Cemectp 8
1. | Pazmen 1.CrocoOn1 Tema 1.1 Marpuribt Marputisi, 2
MIPEICTABICHUS WHIUJIEHTHOCTH U aCCOLIMMPOBAHHBIE C
rpadoB U METOIBI cmexHocTH. [Tonck B rpadom: MaTpUIIbI
MIPOCMOTpa BEPILIUH rIIyOUHY U IIUPUHY WHUUJEHTHOCTH U
cMexkHocTH. [Tonck B
TIIyOUHY U IIUPUHY
2. | Pazgen 2. JlepeBbs u Tema 2.1 Anropurmsl Anroputmel Ilpuma u 2
jeca [Ipuma u Kpackaina. Kpackana. bunapusie
bunapusie nepeBbs JIEPEBBS MTOUCKA
MOUCKA
3. | Pazmen 3. Tema 3.1 Anroputmsl Anroputm ®@opaa u 4
Haxoxnenue MOMCKA KpaTyanimx bennmana, anropurm
KpaT4yallux nmyTteid B | myTtel B rpage JIMAKCTpBI, AITOpUTM
rpage. ®dnoiijga u Yopmamia
4. | Paznen 4. Tlotoku B Tewma 3.1 3amaua o Anroputm @opaa u 4
CeTsX. MaKCUMaJIbHOM MOTOKE dankepcoHa
5. | Pazgen 5. Packpacka | Tema 4.1 Packpacka AJTOpUTMBI 4
rpa¢os. rpagos. packpamuBaHus rpada
BCEI'O u4acos B 8 cemecTpe: 16
4.3. CAMOCTOSATEJIBHAS PABOTA OBYYAIOUIET'OCS
Ne HaunmenoBanue Ne Buasr CPO Bcero
n/n pasaeJa (TemMbl) n/n 4acoB
AUCHMILINHBI
1 2 3 4 5)
Cemectp 8
1. Pasznen 1.Crioco0sl 1.1 IIpopabGoTka JeKIuit - BKIIIOYAET YTCHUE 12
IIpeaCTaBICHUS rpa(bOB u KOHCIICKTa HCKHI/If/i, HpO(i)eCCI/IOHaHBHOI‘/'I
METOIbI HpOCMOTpa JINTCPATYPHI, NEePpUOANICCKUX U3JaHUU.
BepHII/IH HO):[I‘ OTOBKaA K MMPAKTUICCKUM 3aHATUSAM.
2. Paznen 2. JlepeBbs u 2.1. | IIpopaboTka JeKmMii - BKIIOYAET YTEHHUE 12
neca KOHCIIEKTa JICKITHAH, PO eCCHOHATTEHOM
JINTCPATYPHI, NEePpUOANICCKUX I/I3I[aHI/If/’I.
HO,Z[I‘ OTOBKA K MPAKTUYICCKUM 3aHATUSAM.




3. Pasznen 3. Haxoxuenue 3.1 [MpopaGoTka Jeknui - BKIOYACT YTCHUE 14
KpaTyaiimx myrei B KOHCITEKTa JICKITUH, PO eCCHOHATTEHOM
rpade. JIUTEPATYPHI, MEPUOTTUSCKUX H3JAHHUH.
TToArOTOBKA K PAKTHUCCKUM 3aHSTH.
4, Pasnen 4. [loTtoxu B 4.1 IIpopaboTka JeKumMii - BKIIOYAET YTEHHUE 14
CeTsIX. KOHCIIEKTa JICKITUH, PO EeCCHOHATTEHOM
JIUTEPATYPHI, MEPUOTTUSCKUX H3JAHHUH.
BroimonHeHwe — JOMAIIHMX — 3aJaHdil 10
[IPAKTUYECKUM 3aHSATHUSL. .
5. Paznen 5. Packpacka 5.1 IToaroroBka K NPaKTHYCCKUM 3aHITHI. 15
rpados.
BCEI'O yacos B 8 cemecTpe: 67




5. HEPEYEHb YYEBHO-METOIMYECKOI'O OBECHEYEHWS JJI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCA 11O JUCHUIIJIMHE

5.1. Meroanyeckue yka3zaHusi ISl NOATOTOBKH O0Y4YalOIIMXCH K JIEKIHOHHBIM
3aHATHAM

OcHoBHBIMU (opMaMu OOy4yeHMsI SIBJISIOTCS JIEKLUH, IMPAKTUYECKHE, J1abopaToOpHbIE
paboThI ¥ KOHCYJIBTAIMH, a TAKXKE CAMOCTOATENIbHAs paboTa.

BeaymuM MeTonoM B JIEKIMM BBICTYNAE€T YCTHOE H3JIOXKEHHE y4yeOHOro marepuana,
COITPOBOKIAIOIIEECS JIEMOHCTpalueil BUACODUIBMOB, CXEM, IIAKaTOB, IMOKAa30M MOJETEH,
npuOOPOB, MAKETOB, UCIIOJIb30BAHUE MYJIBTUMEINA AMapaATypH.

Jlexuus siBIsieTCs HCXOAHOM (hOpPMOIi BCcero yueOHOro Mmporecca, urpacT HalpaBJIsSIFOIYEO
U OPraHU3yIOUIYI0 POJIb B CAMOCTOSITEIbHOM HM3y4eHHMH Ipeamera. BakHeimas poib JeKIuu
3aKJIF0YAETCS B JIMYHOM BO3JIEHCTBUU JIEKTOPA HA Ay JUTOPHUIO.

Ha siekuusix packpbIBarOTCsl OCHOBHBIE TEOPETHUYECKHE ACIEKThl, IPUBOAATCS MPUMEPbI
peanu3aluy Ha MPaKTUKE, OCBELIAETCS JOCTUTHYTHIN YPOBEHb (POpMaIU3alUuu JESITENHOCTH 110
aBTOMAaTH3allM1 SKOHOMUYECKHX IPOLIECCOB.

OcBoeHME OUCHUILIMHBI ITPEIIOIATaeT CASAYIOUINE HallpaBiIeHUs paboThI:

- U3y4eHHe MMOHATUIHHOIO anmnapara JAUCHUIUIMHBL;

- U3y4YEHHE TEM CaMOCTOSITENIbHOM MOATOTOBKH 110 Y4EOHO-TEMATUYECKOMY IUIAHY;
- paboTy HaJl OCHOBHOM M JIOTIOJIHUTEIBHOM JINTEpaTypoii;

- U3y4YE€HHE BOIIPOCOB JIJIsl CAMOKOHTPOJISI (CAaMOIIPOBEPKH);

- CaMOIOJIrOTOBKA K IPAKTUYECKUM U APYTMM BUAAM 3aHATHIH;

- CaMOCTOsATeNIbHAs paboTa 00ydarouierocs Npyu NOArOTOBKE K 9K3aMEHY;

- caMoCTOsTeNIbHAs paboTa 00yJaronierocsi B On0ImoTeke;

- U3y4eHHe CalTOB MO TeMaM JUCLUILIUHBI B ceTH «VHTepHEeT».

Tpebyercs TBOpueckoe OTHOLIEHHE M K CaMOM IporpaMMe yueOHOro kypca. Borpocsl,
COCTABIIAIOLIME €€ CoJepXkaHue, OOJaJaroT pa3HOM CTENEeHbI0 BaXHOCTH. EcTh BOIpPOCHI,
BBITMOJHSAIONINE (YHKIIMIO JIOTUYECKOW CBSI3KM COJAEPKAHMUSI TEMbl M BCETO Kypca, MUMEIOTCS
BOIIPOCHI ONMCATEIBHOTO WM Pa3bsICHUTEIIBHOTO XapakTepa. Bece 3TH BOIpOChl HE COCTaBIISIIOT
CyTH, NOHSITHUMHOIO, KOHIENTYaJIbHOTO COJEp>KaHUs TE€Mbl, HO HEOOXOAMMBI AJIs LIEJIOCTHOTO
BOCTIPUATHSA H3y4daeMbIXx mpoOieM. [IpopaboTka IEKIMOHHOTO Kypca SBISETCS OJHOU U3
BaXHBIX aKTUBHBIX (hOopM camocTosTenbHOM paldoThl. Jlekuus mnpenogaBarenss HE SBISETCS
03BYYEHHBIM Y4€OHUKOM, a MPEJCTABIIAET VIO €ro MHAMBUAYaJIbHOTO TBOpuecTBa. OH YUTaeT
CBOIl aBTOPCKMM KypC CO CBOEH JIOTUKOH CO CBOMMH TEOPETUYECKUMHU U METOAMYECKHUMH
NOAX0JaMHU. JTO JeNaeT JEKUMOHHBIH Kypc KOHKPETHOIO IpenojiaBareisi WHAMBHAYaIbHO-
JUYHOCTHBIM COOBITHEM, KOTOPBIM BpsIZ JI oOyyarolieMy CTOUT npeHebdperats. Kpome toro, B
CBOMX JIEKIMSIX MpEnoJiaBaTellb CTPEMUTCS MPEO0JIETh MHOTHME HEAOCTaTKH, MPHUCYIIHe
ONyOJIMKOBaHHBIM y4eOHUKaM, yUeOHBIM MOCOOUSM, JIEKIIMOHHBIM KypcaM. KonudecTBo 4acos,
OTBEJIEHHBIX ISl JIKIIMOHHOTO Kypca, He TO3BOJIET peaju30BaTh B JIEKIMSIX Bcel ydeOHOM
nporpaMmel. Mcxoast u3 3Toro, KakJplil JIEKTOpP CO3LAET CBOK TEMATHKY JEKLUH, KOTOPYIO B
YCTHOM WJIM NMHUCBMEHHOM (opme mpeacTaBisieT oOydarolUMcs MpU MepBOM BcTpeue. BaxkHo
HOHATH, YTO JIEKIUS €CTh cBOeoOpa3zHas TBopueckas (opma camocrostenbHoi padboTsl. Hamo
IBITaThCS CTaTh AKTUBHBIM COYYAaCTHUKOM JIEKIMU: TyMaTb, CPaBHUBAaThb HM3BECTHOE C BHOBb
MOJIy4a€MbIMU 3HAHUSMHU, BOMTH B JIOTUKY M3JI0KEHUSI MaTepHalia JIEKTOPOM, 0 BO3MOKHOCTH
BCTYNATh C HUM B MBICICHHYIO NTOJIEMHKY. BO BpeMs JEKIIMM MOKHO 3a7aTh JIEKTOPY BOIPOC.
Bonpocel MOHO 3a/1aTh U BO BpeMsl IiepephiBa (MMCbMEHHO WM YCTHO), a TaKXkKe MOocie JIEKINU
WIY TIepe]] HadyaioM ouepeHoi. JIekrop HaiiieT (opMbl M CIIOCOOBI pearupoBaHUs Ha BOIPOCHI
o0ydJaronuxcs.

5.2. MeToauyeckne yKa3aHusl JJIs NMOATOTOBKH 00YYalOIIUXCs K J1a00OpaTOPHBIM
3aHATHAM



Benymield nuaakTuyecKon LEIbI0 JTa0OPaTOPHBIX 3aHATUH SBISETCS CUCTEMAaTH3aIUs U
000011IeHIE 3HAHUH 10 U3YYaeMOM TeMe, MPUOOPETCHHE MPAKTHICCKUX HABBIKOB 110 TOMY WJIH
JIpyromy pasjzieiy Kypca, 3aKperieHle MPAKTUUEeCKU MOJIYYeHHBIX TEOPETUUECKUX 3HAHUMN.

B nHagase kaxmoro aabOpaTOPHOTO 3aHATHS KPAaTKO MPHBOAMUTCS TEOPETHUSCKHI
MaTepuan, HeoOXOMUMBINA A pelieHus 3ahad mo jJaHHoi Teme. [locie Hero mpesiaraercs
pelIeHne 3TUX 3a7a4 ¥ CIIMCOK 3aJIaHUi 1JIsI CAaMOCTOSITEJILHOTO BBITTOJTHEHHS.

[TpakTudeckas paboTa BKIIOUYAET B c€0s CAMOKOHTPOJb MO MPEIIOKEHHBIM BOIIPOCAM,
BBITIOJTHEHHE TBOPUYECKUX U MPOBEPOUYHBIX 3aJJaHU, TECTUPOBAHUE 110 TEME.

JlaGopaTopHbie pabOTHI COMTPOBOXKIAIOT U MOICP)KUBAIOT JICKITMOHHBIN KYpC.

KonmuaecTBo 1abopaTopHBIX padOT B CTPOTOM COOTBETCTBHH C COACpKaHHEeM Kypca. Kaxmas
nabopaTopHas TpeaycMaTpPUBAET MOJyYeHHWE TPAKTUYECKUX HABBIKOB 10 JICKIIMOHHBIM TEeMaM
JUCIHUTIINHBI « ANropuT™Mbl Ha rpadax». i obydaronumxcs moAroToBiIeH Habop WHANBUAYATbHBIX
3aJlaHUi MO KakJIol saboparopHoit pabore. B kaxmoii nabopaTopHoit paboTe oOydaromuics
odopMIIIeT TIOJIYYCHHBIC Pe3yJbTaThl. Takke B TEKYIIEH aTTeCTallMM K JIA0OPATOPHBIM 3aHSITHIM
npeaycMoTpeHa (Gopma KOHTPOJS B BHJIE YCTHOW 3aIIUTBl  KAXKIOTO IMPAKTHYECKOTO
WHIMBHTyaJILHOTO 33/IaHUs 110 BCEM TeMaM JIJaOOPaTOPHBIX 3aHATHH.

[Tpu npoBeeHUN MPOMEKYTOYHON M UTOTOBOM aTTECTAIIMU OOYYArOIIEMYCsl Ba)KHO BCETIa
MOMHHTB, YTO CHCTEMATHYHOCTh, OOBEKTHBHOCTh, apPTYMEHTHPOBAHHOCTh — TJIABHBIC MPUHIIMIIEI,
Ha KOTOPBIX OCHOBAaHbI KOHTPOJIb U OIICHKA 3HaHMiA. [IpoBepka, KOHTPOJIb M OIICHKA 3HAHHIA.

[To okoHuanuu Kypca 00y4JarOIMUMHUCS CAAECTCS PK3aMEH, B X0JIe¢ KOTOPOTO OHM JOJIKHBI
M0Ka3aTh CBOM TEOPETUUYECKHUE 3HAHUSA U MPAKTUYECKUE HABBIKM B UMCICHHBIX METO1aX.

5.3 MeTtoauyeckue ykKa3aHHMsl JJIi MOATOTOBKHM O0YYAaOIIHXCH K MPAKTHYECKUM
3aAHATHAM

B nmpouecce nmoaAroToBKM M MPOBENCHHS] NPAKTUUYECKUX 3aHATUH, oOydaromuecs
3aKpeIUIsiIOT  TOJydYeHHBIE paHee TEOPETHUYECKHE 3HAaHMSA, NPUOOpPETalOT HAaBBIKM HX
MPaKTUYECKOTO MPUMEHEHHUS, OTIBIT PAIlMOHAIBHONW OpraHu3anuy yaeOHOH paboThl, TOTOBATCS K
caue 3a4eTa, HK3aMeHa.

B mnauane cemectpa oOydaromuecsi TOJIy4arOT CBOAHYHO HHopmaimioo o (opmax
poBeieHus 3aHATUH U popMax KOHTpoJs 3HaHUU. Torga xe oOydarommMes IpeaoCTaBIseTCs
CIIMCOK TE€M JIEKIIMOHHBIX M NPaKTHUUYECKUX 3aJaHMi, a Takke Temaruka pedeparto. Kaxmgoe
MPAKTUYECKOE 3aHATHE IO COOTBETCTBYIOIIEH TEMaTHKE TEOPETUYECKOTO0 Kypca COCTOUT H3
BONPOCOB Uil TOATOTOBKM, HA OCHOBE KOTOPBIX IPOBOAMTCSA YCTHBIM OINpPOC KaXKAOro
oOyuaromierocsi. Takke Mociie M3y4eHHsl KaKIOro pasjena i 3aKpeIuIeHUs IMPOEIEHHOTrOo
MaTepHala peraT TeCThl, JeNalT pedepaTuBHble pabOThl MO JOMOJHUTEIBHBIM MaTepHaiam
Kypca.

Hcnonb3ys NeKIMOHHBIN MaTepuall, yueOHUKH, TOTOTHUTENbHYIO JINTEPATYPY, MPOSIBIISIS
TBOPYECKUN MOAXO0J, 00yJaroIMICs TOTOBUTCS K MPAKTUYECKUM 3aHATHUSAM, paccMaTpuBas UX
KaK MOMOJHEHUE, Yriay0leHne, CHCTEMaTH3aI[UI0 CBOMX TeOpeTUUeCKUX 3HaHui. O0ydaromuiics
JOJIKEH MPUNTH B AKaJE€MHIO C MOJHBIM OHUMAaHUEM TOTrO, YTO CaMOCTOSITENIbHOE OBJIa/IEHHE
3HAHUSIMH SIBJISIETCS TJIaBHBIM, OIpeNesstonuM. M3yueHne Kaxao0i TeMbl cleiyeT HadyMHaTh C
BHUMATEJIBHOTO O3HAaKOMJICHUSI ¢ HaOOpoM BompocoB. OHU OPHUEHTHPYIOT OO0ydaroIierocs,
MOKa3bIBAIOT, YTO OH JIOJDKEH 3HATh MO JAaHHOW Teme. Bompockl TeMbl Kak Obl HaKJIabIBAIOTCS
Ha COOTBETCTBYIOIIYIO TJIaBy M30paHHOro yuyeOHUKa WM yuyeOHoro rnocobus. B utore nomkHo
OBITh SICHBIM, KaKu€ BOIMPOCHI TEMbI IMPOrpaMMbl Y4eOHOro Kypca, U C KakoM TIITyOMHOM
PACKpHITHI B JAHHOM Y4e€OHOM MaTepuale, a Kakie BOOOIEe OMyIIeHbI

TunoBoil MiIaH NPaKTUYECKUX 3aHATUN:

1. U3noxxeHue npernoaaBaTesaeM TeMbI 3aHATHS, €To LieJel u 3a1ad.

2. Beiaua npernoiaBaTenem 3alaHusi 00yJaronmmMes, HE0OX0IUMbIE TTOSICHEHHUSI.

3. BrmmonHenue 3amgaHus oOy4aroOUMMHCS T1OJA HAOJMIOJEHHEM IpernojaaBaTess.
Ob6cyxnenue pe3ynbTaToB. Pe3tome npemnoaBaress.

4. Ob11ee MoIBEACHNE UTOTOB 3aHATHS IIPENOIaBaTeIeM U BblJaua JTOMAITHETO 3a/laHHsl.

OOyuaromuiics Mpu NOArOTOBKE K MPAKTUYECKOMY 3aHATHIO MOXKET KOHCYJIbTHPOBATHCS
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C MPEIO0IaBaTENIEM U MOJIy4aTh OT HETO HABOSALINE Pa3bsCHEHUS.

@®opMBI CaMOCTOATENBHOM paboThl 00YYaIOLIETOCs 10 OCBOSHHIO TUCIUITIIMHBI

. YcBOEHHE TeKyIIero yueoHOro MaTepuarna;

. KoncnektupoBaHnue nepBOMCTOUYHUKOB;

. PaboTa ¢ KOHCIIEKTaMH JIEKIIUH;

. [lonroroBka 1o TeMaM il CaMOCTOSITEJIbHOTO U3YyUEHUS;

. Hanincanue noknanoB u peepaTuBHBIX padOT MO 33JaHHBIM TEMaM;
. I3ydenue crenmaibHOM, METOIUYECKOMN JIUTEPATYypHhI;

. IlogroroBka K 3K3aMeHy.

JlunakTuueckue LeNM IPaKTUYECKOro 3aHsTHUs: YriuyOJeHue, cucTeMaTh3anuus |
3aKperieHre 3HaHWM, MpeBpalieHle UX B YOEKICHUs; MpOBEpKa 3HAHUMN; MPUBUTHE YMEHHUH U
HaBBIKOB CAMOCTOSITENIbHOM pabOThl ¢ KHUTOH; pa3BUTHE KYJIbTYpbl pedd, (OpPMHpPOBAHUE
YMEHHsI apTyMEHTHPOBAHO OTCTaWBATh CBOIO TOUKY 3PEHMsI, OTBEYATh HAa BOMPOCHI CIIyIIAaTeNe;
YMEHHE CIylaTh IPYruX, 3aJjaBaTh BOIIPOCHI.

3ajayd:  CTUMYJUpPOBATh  PETYJASPHOE  M3yUEHUE  IPOrpaMMHOIO  MaTepuaia,
MEPBOMCTOYHUKOB; 3aKpPEIUIATh 3HAHUS, MMOJYYCHHbIE HA YPOKE M BO BPEMs CaMOCTOSITENBHOM
paboThl; oboramars 3HaHUSAMH OJaronaps BBHICTYIUICHUSM TOBAPHIIECH M yYHUTENsl Ha 3aHSATHH,
KOPPEKTUPOBATh paHEe MOJIyYEHHbIE 3HAHUS.

NN R W~

5.4 MeToan4yeckue yKa3aHusi 0 CAMOCTOSITEJILHOH padoTe 00y4arouuxcs

CaMocrtosiTenbHast  paboTa  oOydwaromierocst —mpeanoyiaraeT  pa3dudHble  (HOPMBI
AHIABAAYVAIBLHON YYEOHON NEeATEIbHOCTH: KOHCIEKTHUPOBAHWE HAYYHOU JIMTEPATyphl, COOp U
aHanu3 npaktuyeckoro marepuana B CMU, nmpoekTupoBaHue, BBINOJIHEHUE TEMAaTUYECKHX M
TBOPYECKHUX 3aJaHUi W mp. BeIOOp GOpM M BUIOB CaMOCTOSATENBHOW pabOTHI ONpenesieTcs
WH/IMBUIYAIbHO-THYHOCTHBIM ~TOJXO/J0OM K OOYYeHHIO COBMECTHO TMpENoAaBaTeieM |
oOy4aronumcs.

ConeprxaHne BHEAYIUTOPHOM CaMOCTOSATEILHOM pabOThl 00yUaroIIerocs Mo AUCITUTUIMHE
«AnTOpUTMBI Ha Tpadax» BKIIOYAET B c€Osl pa3TUYHbBIE BUBI 1€ATEIHHOCTH:

* yTeHHe TeKcTa (yueOHMKa, IEPBOUCTOUHHUKA, JOMOJHUTENBHOMN JINTEPATYPHI);

* COCTaBJICHHUE TJIaHA TEKCTA;

* KOHCIIEKTUPOBAHUE TEKCTA;

* paboTa co CJIOBapsSMH U CIIPABOYHUKAMU;

* O3HAKOMJIEHHE C HOPMAaTUBHBIMU JJOKYMEHTaAMU;

* rccreioBaTeNbcKas pabora;

* HCII0JIb30BAHUE ay/INO- U BUJCO3AINCH;

* paboTa ¢ IMEeKTPOHHBIMU HH(POPMAIITMOHHBIMU PECypcamy,

* BBINOJTHEHUE TECTOBBIX 33J/IaHUI;

* OTBETHI HA KOHTPOJBHBIE BOMPOCHI,

* aHHOTHpPOBaHUE, peeprupoBaHUe, PELIEH3UPOBAHHIE TEKCTA;

* COCTaBJIEHUE TII0CCapHs, KpOccBOpa Uit 6ubiarorpaduy no KOHKPETHOU TEME;

* pelIeHue BapuaTUBHBIX 3a7a4 U YIPAKHEHUM.

[lo paHHOW HAUCUMIUIMHE MO OTAEIBHBIM TEMaM Kypca Mpeiaraercs BBINOJHUTH
CaMOCTOSITeNIbHbIE Pa0OTHI, a TaKXKe WHAMBUAyaJIbHblE 3anaHus. MHauBHUIyalbHbIE 3aaHUS
BBIMIOJIHSIFOTCS  TIOCJIE  MPOXOXKJIECHHUS TE€M Ha TMPAKTUYECKUX 3aHATUSAX, MPOBEPSIOTCS
npernojaBaTesieM M 3a4UTBhIBAETCS TIOCHE€ YCTpaHEeHUs oOOydyarouuMcsi BCEX OLIMOOK U
3amedanuii. M3yueHune TeM Kypca HJisl MPaKTUYECKUX 3aHITHH, CaMOCTOSTEIHHOM pPadOTHI,
MPOXOXKACHHUSI TECTUPOBAHUSA UM CHAYM 3a4eTa PEKOMEHAYeTCs MpPOBOJUTh B TaKOU
MOCNIe0BATENbHOCTH: 1) u3ydeHHe TeopeThdeckuX (PaKTOB BBIOPAHHOM TeMBbl (BKJIOYAs
onpezaeneHus, GopMynbl U HOPMYITHPOBKU TEOPEM, CIEACTBUHN U T.II.); 2) pa3bop MpuUMEpOB B
TekcTe; 3) OTBEThl HA KOHTPOJIBHBIE BOINPOCH;, 4) TMpakTHUYECKUe YINPaKHEHUS;, 5)
JI0Ka3aTeNbCcTBA TEOPEM, BbIBOA GopMyir; 6) TeopeTuueckue ynpaxknenus. [Ipennaraemas cxema
HOCHUT JIMILIb NPUHUUIIMAIBHBIN XapakTep, TaKk Kak IMpHU BBIIOJHEHUU €€ OYepeqHOro 3Tama
HEPEAKO TMPUXOJINUTCA BO3BPAIATHECA K OJHOMY MWMJIM HECKOJIBKHM MPEAIIECTBYIOMINM.
Bo3M0XHBI U OTAENBHBIE pa3yMHbBIE IEPECTAHOBKH.
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5.5 MeToanueckne yKa3aHusi K TeCTHPOBAHUIO

[ToaroToBKy K TECTUPOBAHUIO HEOOXOAUMO OCYILECTBIIATh MOATAIHO.

Ha nepBom 3Tane HEOOXOOMMO MOBTOPUTH OCHOBHBIE IOJIOKEHHS BCEX TEM, JETaJIbHO
pa3bupast Haubosee CIOXKHbIE MOMEHTbl. HemoHsATHbIE BONPOCHI HEOOXOAMMO BBIIHMCHIBATS,
4TOOBI IO HUM MOXHO OBIJIO POKOHCYJIBTUPOBATHCS € MPEMNOaBaTeeM Mepel MPOXOKICHUEM
UTOroBOoro TectupoBaHus. [loAroToBKy no TemamM KakIOW JUAAKTUYECKOM €IMHULBI
11e71ec000pa3sHoO MPOU3BOAUTH OTAENbHO. Ha 3TOM 3Tane Heo0X0IUMO UCIIOIB30BATh MATEPUAIIbI
JEKIMOHHOIO Kypca, MaTepualibl CEMUHApCKUX 3aHATHI, TECTOBBIE 3aJaHMs A TEKYLIETO
KOHTPOJIA 3HAaHUH, a TAKXKE MPE3EHTalUU JIEKLIIMOHHOI'O Kypca.

Ha BropoMm »Tame mNOArOTOBKM Mpejiaraercs ©0e3 IOBTOPEHHUS TEOPETUYECKOIO
MaTepHaia AaTh OTBETHI TECTOBBIC 3a/laHUs Il pyOeKHOTO KOHTPOJIs 3HaHUH. Ecnu oTBeTHI Ha
KaKHe-TO BOIIPOCHI BbI3BAJIM 3aTPyJHEHNE, HEOOXOIUMO €lle pPa3 IOBTOPUTh COOTBETCTBYIOLIMI
TEOPETUYECKUI MaTepUAIL.

Hakonen, Tpetuil sTanm HOArOTOBKM HEOOXOJMMO OCYILECTBUTH HENOCPEICTBEHHO
HakaHyHe TecTa. Ha naHHOM 3Tame HEOOXOIUMO aKKypaTHO MPOCMOTPETh BECh JIEKIIMOHHBII
Kypc.

B cmywae, ecnu  pe3yinbTaThl  BBIIOJHEHMS  TECTOBOIO  33JaHUS  OKa3aJMCh
HEYOBJIETBOPUTEIIbHBIMU, HEOOXOUMO 3a(UKCUPOBATh TEMBI, HA BONPOCHI 10 KOTOPBIM OBLIH
JaHBl HEBEpHBIC OTBETHI, W €Ie pa3 YIrIyOJIEHHO TOBTOPUTH COOTBETCTBYIOIIME TEMBI B
COOTBETCTBUH C YKa3aHHBIMH BBILIE TPEMS 3TAllaMU IIOATOTOBKU K TECTUPOBAHUIO.

IIpomekyTouHas aTTecTanms

[To wuroram cemectpa npoBOIUTCS BK3aMmeH. [Ipy MOAroTOBKE K clladye SK3aMeHa
PEKOMEHIyeTCsl M0JIb30BaThCS MAaTepraIaMu JEKIUHU U MPAKTUYECKUX 3aHATHM, U MaTepUaJIaMH,
U3YYEHHBIMH B XO0J/I€ TEKYIIeH CaMOCTOSITEIBbHON padOThl. DK3aMeH NMPOBOJUTCS B YCTHOH WU
nuckMeHHOUW ¢opme. K »sK3ameH nomyckaioTcs oOydaroliuecsi, KOTOpbI€ 3allUTHIN BCE
nabopaTopHbIe PaOOTHI.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT' A

Ne Buawbl yueOHoii padboThl Oobpa3oBaTte/ibHbIE TEXHOJIOTUH Bcero
n/n 4acoB
1 2 3 4
Jlexmust. 1 Matpuiibl JIeknus ¢ UCIIOIL30BAaHUEM CIIAMIOB B | 2
WHIOUIEHTHOCTH U Power Point
cMmesxHocTH. ITonck B
rITyOUHY ¥ IIUPUHY
1 Jlekusa 2 AnNropuTMBI JIeknus ¢ UCIIOIL30BAaHUEM CIIAMIOB B | 2
[Tpuma u Kpackaia. Power Point
bunapnbie 1epeBbs TOMCKA
2 | JJaboparopHas paboTta.3 CamocrosrenbHas pabora | 4

AJITOpUTMBI TTOHCKA
KpaT4yaimx nyre B rpage

o6y11a}0u11/1xc;1 0 HWHAUBUAYAJIbHBIM
3aJaHusAIM
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7. VUEBHO-METOJINYECKOE W WH®OPMAIMOHHOE OBECHEYEHUE
TACIHATITAHBI

7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIHLHOMH Y4eOHOM JTUTEPATYPHI
CnucoK OCHOBHOM JIUTEPaTypbl

1. Mouceenkona, T. B. [luckpernas maTtemaTHka B IpUMepax U 3ajadax: ydyebHoe mocodue /
T. B. MouceenkoBa. — Kpacrosipck: Cubupckuii penepanbublii yausepeuret, 2018, — 132
c. — ISBN 978-5-7638-3967-8. — Texkct : anmekTponHsiit // [{udpoBoit 0OpazoBaTenbHBIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/100011.html

2. Aspmommn, C. M. JluckpeTHass mMaTeMaThka. AJNTOpUTMBI: Teopus u mpaktuka / C. M.
ApnomuH, A. A. Habebun. — Mocksa: JIMK IlIpecc, 2019. — 282 c. — ISBN 978-5-
97060-688-9. — Tekct: anektponnsiii // Lludposoit o6pazoBarenbhblii pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/125111.html

3. bexkapea, H. /. [luckperHas maremaruka: yueOHoe mocobue / H. JI. bekapeBa. —
HoBocubupck: HoBocnbupckuii rocyjapcTBEeHHBIN TeXHUYecKni yauBepcuret, 2019. — 80
c. — ISBN 978-5-7782-3952-4. — Texkcr: anextponHsiid // LludpoBoii oOpazoBarenbHbIN
pecypce IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/98701.html

4. benoycoB, A. W. JluckperHass maremaruka: yuyeOHuK i By3oB / A. U. benoycos, C. b.
Txaues; nox penakuueir B. C. 3apyouna, A. Il. Kpumenko. — 6-e m3n. — Mocksa:
MocKOBCKUH rocy1apCTBEHHBIN TeXHUYECKUM yHuBepcuTeT uMenu H.O. baymana, 2020. —
704 c. — ISBN 978-5-7038-1845-7, 978-5-7038-4905-7 (Bbim. 19). — TekcT: 21MeKTPOHHBIHI
/- Uudpooit  oOpazoBarensubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/115316.html

5. TlonmkanoBa, . B. [luckpernas matemaruka: yueOHoe mocodue / 1. B. [lonmukanoBa. —
baprayn: Anraiickuii TOCYIapCTBEHHBIH Nenarorndeckuii yausepeuret, 2020. — 168 ¢. —
ISBN 978-5-88210-968-3. — Texcrt: anekrponHsbiil / L{uppoBoit 00pa3oBaTenbHbIi pecypc
IPR SMART: [caiiT]. — URL.: https://www.iprbookshop.ru/108878.html

CnHCOK NONOJIHUTEIbHOM JTUTEPATYPHI

1. Osguapenko, A. lO. JluckperHass MaTeMaTHKa: TEOpUS aBTOMATOB: y4eOHO-METOJIUYECKOE

nocoobue / A. 0. Opuapenko. —  HoBocubupck: Cubupckuii rocynapcTBEHHBIN
YHHUBEPCUTET TeJIEKOMMYHUKaIil u nnpopmatuku, 2021. — 24 ¢. — TeKcCT: 3JIeKTPOHHBIN
/" LudpoBoit  obpazoBarensHbiii  pecypc I[PR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/125264.html .

2. Inapesa, I'. B. [uckpernas maremaruka. Y.2 : y4eOHO-METOJUYECKOE ITOCOOHE LIS
CaMOCTOSITENIbHOW TMOJATrOTOBKM (KBanudukauus - OakamaBp) / I'. B. IlInapeBa. —
Cumdeponons : YHUBEpCUTET SKOHOMUKH M ympaBienus, 2021. — 111 c. — Teker :

anektponHbiit // LudpoBoit obpazoBatensubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/128304.html
3. Cenosa, H. A. JluckpeTHas MaTeMaTHKa. 3a7a4d MOBBIIIEHHON CIIOKHOCTH : MPAKTUKYM JUIS

MoATOTOBKU K MHTepHeT-’k3ameHy / H. A. Cenosa, B. A. CenoB. — Mocksa : Aii [1lu Ap
Menua, 2025. — 97 c. — ISBN 978-5-4497-3824-0. — Texcrt : anexkrponHsii // Ludposoit
00pa3oBaTenbHBIN pecypce IPR SMART : [caiT]. — URL:

https://www.iprbookshop.ru/144359.html

4. Tlopomenko, E. H. CoopHuK 3a1a4 1o IUCKpeTHOW MatemaTHke: yueoHoe nocooue / E. H.
[lopomenko. — 2-e wu3g. — HoBocubupck: HoBocubupckuii  rocymapcTBeHHBIN
TexHudyeckuii yHuBepcutetT, 2018. — 132 c¢. — ISBN 978-5-7782-3562-5. — Tekcr:
anektponnbit // Iludposoii obpazoBatenbhbiii pecypc IPR SMART: [caiit]. — URL:
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https://www.iprbookshop.ru/108878.html
https://www.iprbookshop.ru/125264.html
https://www.iprbookshop.ru/128304.html
https://www.iprbookshop.ru/144359.html

https://www.iprbookshop.ru/91418.html
5. 3apumiosa, D. P. JlabopaTopHbIii TPAaKTUKYM IO JUCKPETHOM MaTeMaTHKe: KOMOMHATOPHUKA:

yaeOHo-MeTomdeckoe mocodue / 3. P. 3apunosa, . C. Conun. — Mocka: Poccuiickmii
YHUBEpPCUTET Ipyx)Obl HapomoB, 2017. — 40 c. — ISBN 978-5-209-08298-9. — Texkcr:
anektponnbit // Iludposoii obpazoBarenshbiii pecypc IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/91018.html

7.2 UnTepHeT-pecypcChl, CIPABOYHbIE CHCTEMBI

http:// fcior.edu.ru - ®enepanbHbIil HIEHTP HHGOPMAIIMOHHO-00PA30BaATEIbHBIX PECYPCOB;
http://elibrary.ru - Haydnas siekTpoHHas OuOIMoTEKa.

7.3. UnopManmoHHbIEe TEXHOJOTHH, JHUIEH3UOHHOE MPOrPaMMHOe o0ecrnieyeHue

JIu1eH3uOHHOEe MPOTrpaMMHOe PexBU3UTHI JINIIEH3HI1/ IOTOBOPOB
o0ecreuenue

Antusupyc Dr.Web Desktop Security Suite | JIuuen3uonHslii gorosop Ne 621
Cpok aeiictBus: ¢ 25.09.2025 no 24.09.2026

Koncynprant [lmroc Jorosop Ne 7 ot 15.01.2026 r.
[{udpoBoii 0Opa3zoBaTenbHBIN pecype Jlunensuonnsiii norosop Ne 12873/2511 ot
IPR SMART 02.07.2025 r.
Cpok aeitctBus: ¢ 01.07.2025 r. 10 30.06.2026 r.
Konmekc JInneH3noHHOE cornameHue

Ne 5/4072 ot 29.03.2026 1.

Becmmataoe I[10O

LibreOffice, OpenOffice, MoitOduc, Visual Studio Community, Sumatra PDF, 7-Zip, Adobe
Acrobat Reader, MTC Jlunk, 1C: IIpeanpustue Yuebuas Bepcus, Lazarus, Firebird, IBE Expert,
VBA, MySQL, Virtual box, Visual Studio Code, StartUML — yHuuiupoBaHHbIi A3bIK
mozaenuposanus, PostgreSQL, Blender 3D, ArchiCAD.Yuebnas Bepcus, Simulink, Electronics
Workbench, Kommac 3d/.Yue6nas Bepcus, Project, STDU Viewer, MKB-10, I'padudeckuii
BeKTOpHBIi penakTop Inkscape, I'paduueckuii penakrop Krita, [Iporpamma amst geprexeii u 3d
— Kommnac, Nanocad

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

8.1. TpeGoBanus k ayiuTOPpUsAM (MOMeEIIEHUSIM, MeCTaM) /1JIsl MPOBeeHUsI 3aHATHI

1. YueOHasi aytuTOPUA 1JIS1 IPOBeIeHUS 3aHATUI JEKIIMOHHOIO TUIIA.
Crnemnmamm3upoBanHas MmeOenb: Kadenpa HanonbHas - 11IT., CTyJ IPeno1aBaTeIbCKU MATKHM -
luT., maptel - 1911T., CTYNBs MATKHE -321IT., Tocka MenoBas - lmt. Habop 1eMOHCTpanimoHHOTO
000pyI0BaHUS U Y4€OHO-HATJIAIHBIX MTOCOOHH, 00ECTICUNBAIONIUX TEMATHIECKUE UILTIOCTPAIIAH:
WutepaktuBHas cucrema—lmrt. Cucremusii 6510k — 1 mt. [Ipoextop — 1 miT.

2. YuyeOHasi ayiuTopusi AJs TPpPOBeJdeHUs] 3aHATHH CEMHUHAPCKOI0 THIA, KYPCOBOIO
NPOeKTHPOBaHHUS (BBINOJHEHUS] KYPCOBbIX padoT), IPyNNoOBbIX M HWHIMBHAYAJIbHBIX
KOHCYJIbTAIM i, TEKYIEI0 KOHTPOJIS ¥ POMEKYTOYHOM aTTecTalllH.

Cnemmanmm3upoBanHas mebens: Kadenpa HacronpHas - 11IT., CTON MpenoaaBaTeIbCKui - 11IT.,
CTya MArkud - lmT., maptel - 16mr., cTynaes - 32mT., Aocka MenoBas - lmT., mkad
JBYXJBEPHBIN - 111T.

3. IlomeweHue I CAaMOCTOSATEIbHOI padoThI.
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https://www.iprbookshop.ru/91418.html
https://www.iprbookshop.ru/91018.html
http://elibrary.ru/

Otaen oOcyXHBaHUS TEYATHBIMU U3TAHUSIMU

Cnenmanu3upoBaHHas MeOenb:Padoune cronbl Ha 1 Mecto — 21 mT.Crynes — 55 mrt. HaGop
JEMOHCTPAIIMOHHOTO O0OPYJIOBaHMSI H  Y4eOHO-HATVISIIHBIX TOCOOWA, 00eCIeYnBarONIIX
TEMaTUYECKHE WIUTIOCTPAIMU: 3KpaH HACTEHHbIN — | mT.

[TpoexTop — 1mr. HoyrOyk — 11mT.

NudopmannmonHo-6ubamnorpaduuecKkuii OTaeN.

Criennanu3upoBaHHas MeOEb:

Pa6ouwne cronsl Ha 1 MecTo - 6 mT. CTyInbs - 6 mIT.

KommbroTepHasi TEXHHKA ¢ BO3MOXHOCTBIO TIOJIKITFOUEHUS K ceTu «HTepHeT» u obecreueHneM
JIOCTYTIa B 3JICKTPOHHYIO HH(MOpMaImoHHO-00pa3oBatenbHyto cpeny PI'bOY BO «CeBKaBl Ax:
[Tepconanbubiii komnptorep — lmr. Cxanep — 1 mr. MOY — 1 mr. Otaen oOciyXuBaHUS
AIIEKTPOHHBIMU H31aHusIMU Crienuanu3upoBaHHast MeOeb:

Pa6ouwne cronsl Ha 1 MmecTo — 24 it. CTyabs — 24 mmiT.

Habop nemoHcTpanioHHOro 000pyaI0BaHUs M y4eOHO-HATTISAHBIX MOCOOUH, 00ecTIeYnBaOIINX
TEMaTHUYECKHUE WILTIOCTPAIIH:

WnTepaktuBHas cucreMa - 1 mr. Monurop — 21 wt. CereBoil Tepmunai -18 mr. I[lepconanbHblit
KomnbroTep -3 mt. MOV — 2 mr. [IpunTtep —1mrT.

4. TlomemeHue I XpaHeHUS MW NPOPUIAKTHYECKOT0 OOCTYKUBAHHS Y4eOHOIO
000py/10BaHMSI.

CrenmanusupoBanHas mebenb: Illkap — 1 mr., cryn -2 mT., Kpecao KOMIbIOTEpHOE — 2 IIT.,
CTOJI YIJIOBOM KOMIBIOTEPHBIA — 2 INT., TYMOOYKM C KIIOYOM — 2 mmT. Y4yeOHOe mocobOue
(mepcoHaNIbHBIN KOMITBIOTEP B KOMILIEKTE) — 2 IIT.

8.2. TpeGoBanus k 000pyA0BaHUIO PA00YMX MECT NpenoJaBaTes s 1 00y4YaAIUXCs
1. PaGouee MecTo mpemnoaBaTessi, OCHAIIEHHOE KOMIBIOTEPOM € JOCTYIIOM B IHTepHET.
2. Paboume ™ecTta 0O0y4arOmUXCs OCHAIIECHHBIE KOMIBIOTEPOM C JOCTYIIOM B CETh

((I/IHTepHeT», NpCAHA3HAYCHHBIC JJI1 pa6OTLI B I_II/I(I)pOBOM O6pa3OBaTCJ'IBHOM pecypcee.

8.3. TpeGoBaHus K cieHaJIM3MPOBAHHOMY 000pPY/I0BAHMIO HeT
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9. OCOBEHHOCTH PEAJIM3ALIMHU JTUCHUIIJIMHBI JJISA THBAJINJIOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

Hns obecrieueHus: 00pa3oBaHMS HWHBAIMAOB M OOy4YarOMIMXCS € OrpaHHYCHHBIMH
BO3MOXHOCTSIMM 37I0pOBbsl pa3padarbiBaeTcs (B ciyyae HEOOXOIMMOCTH) aJalTHUpPOBAHHAs
oOpa3oBaTenbHasl MPOTrpaMMa, WHIWBUIYaIbHBIA Y4COHBIM TUIAaH ¢ Y4€TOM OCOOCHHOCTEH WX
NCUXO(U3UUECKOr0 Pa3BUTUA U COCTOSHUS  370pPOBbS, B YAacCTHOCTU IPUMEHSETCS
WH/IWBUYAIBHBIA MOAXOA K OCBOCHHIO AMCIUIUIUHBI, MHIUBUAYaJbHbIC 33aJaHUs: pedepaTsl,
NUCbMEHHBbIE pabOThl M, HA0OOPOT, TOJNBKO YCTHBIE OTBETHl MU JAMAJIOIHM, WHIUBUAYaJIbHbBIE
KOHCYJIbTAIlMM, HWCIOJBb30BaHWE JUKTO(GOHA M JPYTUX 3alUCBIBAIOLIMX CPEACTB IS
BOCIIPOM3BEEHU JICKIIMOHHOTO U CEMUHAPCKOr0 MaTepraa.

B mensx oOecnieueHust 0Oy4yarOmMXCsl HWHBAIMAOB M JHMII C OTPAaHMYCHHBIMH
BO3MOXHOCTSIMM ~ 3[J0POBbsl  KOMIUIEKTyeTcs (DOHJ, OCHOBHOM yueOHOH jMTepaTypoH,
aJaNTHUPOBAHHOM K OrPaHUYEHUIO JJIEKTPOHHBIX 0O0pa30BaTENbHBIX PECYPCOB, AOCTYN K
KOTOpbIM opranu3zoBan B BUIl Axanemun. B 0OuOianoTeke HpoBOIATCS HHIUMBUAYaJIbHbIC
KOHCYJIbTAllMM Ul JaHHOM KaTErOpUHU IO0JIb30BaTENEeH, OKa3bIBAETCA OMOIIb B PETUCTPALIUU U
UCMOJIb30BAaHUM  CETEBBIX M  JIOKAJIBHBIX 3JEKTPOHHBIX  00pa30BaTENIbHBIX  PECYPCOB,
IIPEIOCTABIISAIOTCS MECTA B UUTAIBHOM 3aJI€.
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IIpunoxenue 1

®OH/J ONEHOYHbLIX CPEACTB

10 JUCHUIIIINHE
AnTopuTMBI Ha rpadax
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1. TACIIOPT ®OHJIA OLIEHOYHBIX CPEJICTB IO IV CILIATLTUHE

Asroputmsl Ha rpadax

1. KOMHeTeHIII/II/I, (l)opanyeMble B npouecce n3ydyeHus TUCHUIIIIMHBI

Nunexc

DopMyJIMPOBKA KOMIIETEHIIUU

ITK-1

CriocobeH MpUMEHSTh COBPEMEHHBI MaTeMaTHUYECKUI ammapar MpHu peleHHH
TEOPETUUECKUX 3aJay U IIPU MOJACIHMPOBAHUU COLUAIBHBIX U DKOHOMHUYECKHX

POLIECCOB

2. Jransbl popMHPOBAHNS KOMIIETEHIIMU B Mpolecce 0CBOCHHU THCHMIIIMHBI

OCHOBHBIMU 3TamaMd  (OPMHUPOBAHUS YKa3aHHBIX KOMIICTEHIMHA TP H3YYCHHH
O0y4alOIMMHUCS  JUCLUIUIMHBI  SIBIISIIOTCA  MOCJICAOBATENBHOE HU3YYEHUE COJEPKATEIBHO
CBSI3aHHBIX MEXAy CO000# pa3nenoB (TeM) y4eOHBIX 3aHATHH. 3ydeHuWe Kakaoro pasziena
(TeMbl) mpeanoaaraeT oBjajeHue 00yJaronMMKICs He0OOX0JUMbIMU KOMIIETeHIIUsAMU. Pe3ynbrar
aTTecTali OOYYArOIIMXCSl Ha Pa3IUYHBIX dTanax (OpMHUpPOBaHHMS KOMIIETCHLUI ITOKa3bIBaCT
YPOBEHb OCBOCHUSI KOMIIETEHIIUN 00YyJarOITUMUCS.

OTanHoOCTh (OPMHUPOBAHUS KOMIIETEHIMH IMpPsIMO CBs3aHAa C MECTOM JUCLUUIUIMHBI B
00pa30BaTesIbHOI MporpamMmme.

Pa3znesbl (TemMbl ) JUCUMIIIIMHBI dopmMupyembie
KOMIIeTEeHIIUHN
(xoabI)
IK -1
Paznen 1.Crioco6s! npenctaBneHus rpadoB U METOABI IPOCMOTPaA
BEPIINH
Pasnen 2. JlepeBbs u neca +
Paznen 3. Haxoxnenue kparuailiux myTeil B rpage.
Paznen 4. Ilotoku B ceTsix. +
Paznen 5. Packpacka rpados. +

20




3. MokasaTe/n, KpUTEPHH U CPEACTBA OLIEHMBAHMS KOMIETEHIHii, popMHUpyeMbIX B polecce H3y4eHHsl AU CUHILIHHDI

IIK-1 Cnioco0eH npruMeHATH COBPEeMEHHbII MAaTeMaTHYeCKH annapar Npyu pelieHNH TeopeTHYeCKNX 3a1a4 ¥ IPH MOAeJTMPOBAHNHU

COIIMAJBHBIX U JKOHOMHUYECCKHUX IMpoIecCcoB

Hupukaropsl JOCTHKEHHSI Kpurepun oneHuBanusi pe3y/ibTaToB 00y4eHHst Cpencrsa oleHMBAHUS
KOMITETCHIIHT Pe3yJIbTaToB 00yYeHuUs1
HEYIOBJIETB YAOBJIETB X0poLIo OTJIUYHO Texymmii IpomexyTo
KOHTPOJIb YHadA
arrecTanus

[IK-1.1 ObnamaeT 3HAHUIMHI Honyckaet JemoHcTpupyeT yacTuuHble | J[eMOHCTpupyeT HemoHcTpupyet KOHTPOJIbHBIE DK3aMeH
MaTeMaTHIeCKHX METO/IOB B CYIIECTBEHHbIC OMIMOKN | 0a30BBIC 3HAHMS c(opMHUpPOBaHHEIE, HO copMHUpOBaHHEIE BOIIPOCH,
MOJICTIMPOBAHNH COLMAIBHBIX | 0a30BBIX 3HAHUIX MaTeMaTUYECKHX METOJIOB B | MMEIOLINE OT/IeNIbHBIC PoOenbl | 6a30Bble 3HAHMS TECTHPOBaHME.
1 3KOHOMUYECKHX MPOIECCOB | MaTeMaTHYECKUX MO/JICTUPOBAaHUH 0a30Bble 3HAHUS MaTeMaTHYECKUX METO/I0B

METOJIOB B COLIMANIBHBIX U MaTeMaTHYECKUX METO/I0B B B MOJICTIPOBAHUU

MOJIETHPOBAaHUH HSKOHOMHYECKHUX MPOLIECCOB | MOJAEIHPOBAHUM COLMANBHBIX U | COIMAIbHBIX U

COLIMAJIBHBIX U SKOHOMHUYECKHUX MPOILIECCOB SKOHOMHUYECKUX

9KOHOMHYECKHUX TIPOIIECCOB

MIPOLIECCOB
IIK-1.2 Crocoben cobupars, HNmeer yactuuHo JleMoHCTpHUpYET B LIEJIOM JemMoHcTpHUpyeT B LenoM JemMoHcTpUpyeT ymeHus KOHTPOJIbHBIE DK3amMeH
aHAJIM3UPOBATh OOJIBIIHE OCBOCHHOE YMEHHE YIIOBJIETBOPHUTENBHbIE, HO XOpOIIKeE, HO Cofep Kalye coOMpaTh, aHAIN3UPOBATH | BOIIPOCHI,
MacCHUBBI JJAaHHBIX IS coOupars, HE CHCTEeMaTH3UPOBaHHBIE OTZAENbHBIC TPOOEIIBI YMEHHUS 6oJIBIIIIE MacCUBBI TECTUPOBAHHE,
MIPOBEICHUS HAYYHO — aHaIN3UpPOBATh OOJBIINE | YMEHHS cOOMpaTh, cobupaTh, aHAIN3UPOBATH JAHHBIX JUIS IPOBEICHUS WH/IBHYaIbH
HCCIeI0BATEIbCKOW PabOTEHI, MacCHUBBI IJAaHHBIX IS aHAJIM3MPOBATh OOJIBIIHE 0oJIbIIIE MACCUBBI JAHHBIX ISl | HAYYHO — bI€ 3a/1aHMsT K
KOMITBIOTEPHOH 00paboTKN IIPOBEACHUS HAYYHO — MAaCCHBBI JaHHBIX JJIS MPOBEICHUS HAYYHO — HCCIIeI0BATEIbCKOM 71ab0paTOpHEIM

HCCIIEI0BATENIbCKON IIPOBEJICHUS HAYYHO — HCCIIeI0BATEIbCKON paboTHI, paboThI, KOMIBIOTEPHOI pabotam

paboThl, KOMIIBIOTEPHOI | MCCIIeI0BAaTEIbCKOM KOMITBIOTEPHOH 00paboTKH 00paboTkn

00paboTKu paboThl, KOMITBIOTEPHOM

00paboTku

ITK-1.3 Crocoben dparMeHTapHO BIIAJICET Brnaneer otnenbHpIMU JIeMOHCTpHUpYET B IIeTIOM JleMOHCTpUpYeT BlaJieHHe KOHTPOJIbHBIE OK3aMeH
MOJIENIUPOBATh Pa3INYHbIE IpueMaMu IpUeMaMHl MOJEIUpPOBATh YCIIEIIHOE, HO COJepaKalee OCHOBHBIMU NPUEMAMU BOIPOCHI,
3a[]a4d IPUKIAJHOTO MOJIEINPOBATh pa3nuYHbIE 3aJa4n OTZAENbHBIC TPOOEIIBI BIAJAEHUE | MOAEINPOBATH Pa3lIMUHbIE | TECTUPOBAHME,
XapakTepa, UCIIONb3ys pa3iuYHbIe 33a4U MPUKIIAJHOTO XapaKTepa, MOJIENUPOBATh Pa3IUYHbIE 3a]1a4M IPUKIAJHOrO VHUBUYalbH
HAYyYHBII UCCIIEOBATENbCKUM | MPUKIAJHOTO XapaKTepa, | UCHOJb3ys Hay4dHbII 3a]1a4d IPUKIAJHOrO XapakTepa, UCIONb3Ys bI€ 3aJJaHUs K
MOJXO0J HCTIONb3Ysl HAY4HBIN UCCIIEI0BATENbCKUMA MOAXOA | XapaKTepa, UCIIONb3Ysl HAy4HbIH | Hay4YHBII 71a00paTOPHBIM

HCCIIEI0BATENIbCKUH HCCIIEI0BATENBbCKUM ITOAXO0 HCCIIEI0BATENIbCKUM paboTam

IOJTXOJT MTOJTXOJT
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4. KommiekT KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JUCHUIIJIHHE
BOHpOCLI K 3K3aMEHY

0 TUCIUTUTHHE AJITOPUTMBI Ha Tpadax

1. Onpenenenue rpada u ero rpapudeckoe npezacrapieHue. [loHaTHe HHIMAEHTHOCTH U
cMexxHocTr. Onpenenenne TpadoB: IMOJHOTO, IBYAOJBHOTO, 3Be3lbl. M3omopdusm rpados.
®opMyJibl IOJICUETA YUCIIO TOMEYEHHBIX U HETOMEUYEHHBIX rpados.

2. Yactu Trpada: mnoarpad, cyrpad. MapupyTel, UENH, IUKIBl, KOMIOHEHTHI.
Omnpenenenue cBsI3HOCTH rpada.

3. Crenenn BepmuH rpada. Teopema o ymcie BEpUIMH HEYETHOHW creneHd. Jlemma o
PYKOIOXKATHSX.

4. OpueHTHpOBaHHBIE Tpadbl U MyabTUTpadsl. OnpeneneHne OCHOBHBIX MTOHITHH.

5. Marpuupsl, acconuupoBanHble ¢ rpadgom. OnpeneneHue uzoMoppuszMa B TEPMHHAX
MaTpHIL.

6. Merpuueckue xapakTepucTHKU rpados. OnpeneneHne paccTOsIHUS, SKCIEHTPUCUTETA,
IMaMeTpa, pajnyca U LIeHTpa rpada.

7. Onepanuu Haj rpadamu. JomonaurensHbiii rpad. CtaruBanue pebdpa. Pacmiermenue
BeplIMH. Packpacka BepIIMH.

8. MuBapuantsl rpada. Bekrop creneneii. Yuciio BHEMIHEH YCTOWYMBOCTH (TUIOTHOCTH)
rpada, 4uciio BHyTpeHHEH yCTOMUMBOCTH (HEMIOTHOCTH) rpada. Xpomaruyeckoe yucio. Yucio
KOMITOHEHT cBa3HocTU. Knuka u uncno Xansurepa.

9. JlepeBbs u seca. OcToB MUHMMaIbHOTO Beca. Anroputm Ilpuma n Kpackana.

10. PeGepubie nokpeitus. [lapocoueranus.

11. Oo6xoxs1. Ditnepossl rpadsl. Teopema Ditnepa. Anroputm drepu.

12. I'amunbToHOBBI Trpadsl. JlocTarouHble yCIOBHS T'aMHIBTOHOBOCTH:TEOpEMA
XBarana, Teopema Ope, Teopema [lupaka, reopema Tara.

13. AJTropUTMBI IOMCKA KpaTJyalnx myTel B rpade

14. Anroputm @opaa u bemnmana, anroput™m JuikcTpel, aaroput™m Pnoina u
Yopmamia

15. 3agava 0 MAKCUMAIILHOM ITIOTOKE

16. Anroputm @opaa u Pankepcona

17. Packpacka rpagos.

18. AJropuUTMBI pacKpamMBaHus rpada
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CEBEPO-KABKA3CKAA I'OCYJIAPCTBEHHAS AKAJIEMUA
Kadenpa Maremaruku
20 -20_ y4eOHbIii T

IK3aMeHAIMOHHBIN OnjteT Ne 1

10 JUCIHUIUINHE AJITOpUTMEBI Ha rpadax
T oOyuarommuxcs o HanpasiaeHuto noarotoBku 01.03.02 ITpuknagnas
MaTeMaTuKa ¥ HHpopMaTHKa

1. Marpuupl, accouuupoBaHHble ¢ Tpadom. OmnpeneneHue wusoMmopdusma B
TEPMUHAX MATPULL.

2. Anroputm ®opra A 3aa9u 0 MAKCUMAIIbHOM TTOTOKE

3. IIpumenuts anroput™m [Iprma HaxokIeHHS OCTOBHOTO J€peBa MUHHUMAIILHOTO
Beca.

3aB. kadeapoit «KMaremaTuka Kouxkapos A.M.
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10.
11.

12.

13.
14.
15.
16.
17.
18.

KoHnTpoJsbHbIe BOpoChI
110 JUCLUUIUIMHE AJITOPUTMBI Ha rpadax

Onpenenenue rpaga u ero rpapudeckoe npejacraieHue. [IoHsTHE UHIMIECHTHOCTH U
cmexxHoctd. Omnpeznenenue TpadoB: MOIHOTO, IBYIOIBHOTO, 3Be3Abl. M3omMopdusm
rpa¢oB. PopMyIIbI IOACYETA YUCIIO IOMEUEHHBIX U HETOMEUEHHBIX IpadoB.

Yactu rpada: mnoarpad, cyrpad. MapmpyTsl, Lenu, IUKIBl, KOMIIOHEHTHI.
Onpenenenue cBs3HOCTH rpada.

Crenenn BepmmH rpada. Teopema o uucie BepUIMH HEUeTHOM crereHH. Jlemma o
PYKOIIOXKATHUSAX.

OpuenTtupoBanHbie Tpadbl 1 MyabTHrpadsl. OnpeneneHrne OCHOBHBIX MOHATHH.
Marpuusl, accouunpoBaHHble ¢ rpadgom. OmnpexneneHue uzomMoppusmMa B TEPMHHAX
MaTpHL.

Mertpuueckue xapakTepucTuku rpagos. OnpeeneHue pacCcTOsHUs, SKCIEHTPUCUTETA,
TUuaMeTpa, pajaryca U meHTpa rpada.

Onepanuu Hax rpadamu. [lononnutensusiil rpad. CraruBanue pebpa. Paciienienue
BepuIMH. Packpacka BepIuH.

WuBapuantel rpada. Bextop creneneil. Uucio BHemHel yCTOMYMBOCTH (IIOTHOCTH)
rpada, YHMCIO BHYTPEHHEW YCTOHYMBOCTH (HEIUIOTHOCTH) rpada. XpomaTmyeckoe
quci10. Yueno KoOMIoHeHT cBa3HocTu. Knmka u uuciio Xansurepa.

Jepesbs u neca. OctoB MUHUMaIbHOTO Beca. AnroputM Ilpuma u Kpackana.

O6xoxpl. Ditnepossl rpadsl. Teopema Ditnepa. Anroputm Drepwu.

['amMunbTOHOBBI Tpadbl. JloCTaTOuHBIE YCIOBHS FaMHIBTOHOBOCTH: Teopema XBartaia,
teopema Ope, Teopema [{upaka, reopema Tara.

[TonsiTne TutOoCcKOrO W MUIaHapHOTO rpada, rpaHu rpada, Gopmyna Diinepa, KpUutepui
IUIAHAPHOCTU

AJNTOPUTMBI IOUCKA KpaTYalIux myTeu B rpade

AnroputMm ®@opaa u bennmana, anroputm Juiikerpsl, anroputm @moiina u Yopiamia
3agada 0 MAaKCUMaJILHOM IIOTOKE

Anroput™m @opaa nu Pankepcona

Packpacka rpados.

AJNTOpUTMBI pacKpaliuBaHus rpada
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KoMmiekT HHANBUAYAJIBbHBIX 3aJaHMH 1Js J'IaﬁOpaTOPHLIX paﬁoT

0 TUCIUTUTHHE AJITOPUTMBI Ha Tpadax

Tema: Crioco0Obl npescTaBieHus rpadoB 1 METOIbI IPOCMOTPA BEPIIMH

Leas: V3ydeHne TEXHOJIOTHH ONPEICICHUS METPHUECKUX XapaKTEPUCTHK rpada, mpruodpeTeHne
MPAKTUYECKNX HAaBBIKOB pa3pabOTKM MPOrpaMMHOIO OOecledYeHus Ui  OINpeNeeHus
METPUYECKUX XapaKTEePUCTHK rpadoBoil Mosenu.

Conep:xkanue:

1. B npoussonsHoM cBszHoM rpade G =(V,E), [\/| =10, |E| =20y xoroporo pebpa
degu +degv

HOJ](degu,degv) ’
B) COCTaBUTh MaTPHUIly CMEKHOCTU U MaTPUIly UHLIUIEHTHOCTH;
T') BEIYUCIUTD Painyc U 1uameTp rpada, ykazars IeHTpaJbHbIe U epruepuiiHbIe BEPIIHHBI;
1) IOCTPOUTH JIOTIOJHEHUE AJIs JAaHHOTO Tpada;
€) HaliTh Bce WHBapUaHTHI rpada (BEKTOp CTEmeHeW rpada, YHCIO BHENIHEH yCTOWYHMBOCTH,
YHCIIO BHYTPEHHEH YCTOWYMBOCTH, XPOMATHUECKOE YUCIIO, YUCIIO KOMIIOHEHT CBSI3HOCTHU, YUCIIO
Xansurepa);
’K) HalTU HE MEHee TPeX MapoCcovYeTaHuM;
3) IPOBEPUTD, SABJIAETCS JIU JaHHBIN Tpad 3MIEepOBBIM, €CIIH Ja, TO TAUTHU AIJIEPOB LIUKII;
M) SBISETCSA JIM JaHHBIA Tpad TaMUIBTOHOBBIM, MPOBEPUTH OJHO W3 JOCTATOYHBIX YCIOBUH
raMuJIbTOHOBOCTH Tpada.

2. Pa3paboraTh mporpammy Ajis ONpeeNeHHs MEeTPUYECKUX XapaKTepUCTUK IrpadoBoit
Mozenu. TpeboBaHMs K TporpamMmme:

a) rpad noymkeH OBbITh 3a/laH MaTpHUIeH CMEXHOCTH (MaTpHUIla pacCTOSHUM ompeenseTcs
IIPOrpaMMHO Ha OCHOBE MaTPHIIbl CMEXKHOCTH);

0) mporpaMma JI0JDKHA OTIPENIETISATh U BHIBOJAUTH CIIEIYIONINE XapaKTepPUCTUKH Tpada:

- MaTpPHUILY PaCCTOSIHHIA;

- CTENICHU BEPUINH;

- paguyc rpada;

- tuameTp rpada;

- HeHTp rpada (ecau LEeHTPOB HECKOJIBKO, BHIBOJISATCS BCE LICHTPHI);

- MeanaHy rpada (eciu MeraH HECKOJIbKO, BBIBOJISITCS BCE MEIUAHBI).

3. BoiOpars rpad B COOTBETCTBMM C BAapHaHTOM M pELIUTh 337a4yy ONpEeIeNCHUs
METPUUYECKUX XapaKTEPUCTUK Ipada ¢ UCIOIb30BaHHEM pa3paboTaHHON MPOTrPaMMBbI.

HaWTH:

e = (u,v) B3Berens! unciamu W(e) =

Tema: [lepeBbs u neca
Hean: M3yueHne aiaropuTMOB IOCTPOCHHMS OCTOBHBIX JIepeBbeB TIpada M NpHOOpEeTeHHE
MPAaKTUYECKUX HABBIKOB WX MPOTPAMMHON peaTn3aIiim.
Conep:xanue:
1. Jns pmanHoro rpadga mo marpuuyHoit ¢opmyne Kupxropa HaWTH YHMCIO OCTOBHBIX
nepeBbeB rpada.
2. Jlna nanHoro rpada, HAMTH MUHIMAJIBHOE OCTOBHOE JIEPEBO:
a) ¢ momouibio anroputma Kpackana;
0) ¢ momorpo anroputma [Ipuma.
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3. Ilporpammuo peanusoBath anroputMbl Kpackama u I[lpuma moCTpoeHHS OCTOBHBIX
nepeBbeB rpada. [IporpamMma q0mKHA BEIBOAUTD CIEIYIOIINE PE3YIbTATHI:

- IOCTIEIOBATEIBHOCTh BKIIIOUCHHS PEOEP B OCTOBHOE JIepeBo Mo anroputMmy Kpackana;

- IOCJIEIOBATEILHOCTD BKIIIOUEHHUS pEOEp B OCTOBHOE JIepeBoO 10 anroputmy llpuma;

- CyMMapHBbIil Bec péoep MOCTPOSHHOTO OCTOBA.

4. BpiOpatb rpad B COOTBETCTBUU C BapUAHTOM M PEUIUTH 3a7auy MOCTPOEHHUS OCTOBHOTO
JepeBa €  HUCIOJb30BaHUEM  pa3padOTaHHOTO  IMporpaMMHOro  obecredenus. [pad,
MPE/ICTAaBJICHHBIA B 3aJaHUM, NPEICTaBIsSIeT COO0OW BO3MOXKHBIE BapHaHTBI COEIWHEHUN
KOMIIBIOTEPOB TPH TNPOCKTUPOBAHUHM BBIYMCIUTEIBHON ceTu. OmpeneneHrne ONTUMAIbHON
TOTOJIOTUH CETU CBOJAUTCS K MMOCTPOCHUIO KpaTyaiillero 0CTOBHOTO JIepeBa JaHHOTO rpada.

Tema: HaxoxxneHnue kparuailmmx myTei B rpade
Hean: HM3ydyeHune anropuTMOB TOMCKA KpaTdalmumx myred B rpadax u mpuoOpeTeHHe
MIPaKTUYECKUX HABBIKOB X IPOrPaMMHON peain3aluu
Conep:xanue:

2. Pa3paboTarh mporpammy, pealu3ylonlylo alropuTM JeHKCTphl MOMCKa KpaT4auliero
nytH B rpade. TpeOboBanus k mporpamme:

- rpad 3amaércs Mmatpuieit BecoB W. DiieMeHThl MaTpuiibl W OIpeesnsitoTCs CIeIyIOIUuM
obOpazoM:

eec w(xi VX, ) , €ciu 8 2pagpe cywecmayem oyea (xi VX )
W, = 0,ecui=j
00, eciu 8 2paghe He cyuecmsyem oyaa (xi VX )

- §porpamMma JOJDKHA BBIBOJUTH IIOCJIE€JOBATEIbHOCTh BEPIIMH, BXOJIALUIMX B
KpaTyailui MyTh, a TAK)KE JUIMHY KpaTYanIIero MyTH.

3. BoiOpath rpad B COOTBETCTBHM C BapHMAaHTOM M PELIUTH 3a7ady MOUCKA KpaTyaliinx
nyTell ¢ MCIOJIb30BaHHEM pa3pabOTaHHOro mporpaMMmHoro ooOecmneuenus. Ilpu stom s —
HayajibHas BEpILMHA MYTH, t — KOHEUHasl BEPILMHA yTH.

Tema: . [loToku B ceTsx.

Henn: M3ydenne n nporpammHas peanusanus aaropurMma ®opaa - PankepcoHa onpencaeHus
MaKCHMAaJIbHOTO ITI0TOKA B CETU

Conep:xanue:

1. O3HaKOMHUTBCS C TMOCTAHOBKOW 3aJaud O MAaKCUMaJIbHOM IOTOKE M METoJaMH eé
pemenus.

2. Pazpabortath mnporpaMmy Ui OINpeAeTIeHHUs MaKCUMaJbHOIO MOTOKAa B CETH C
ncrnons3zoBanueM anropurma Popra-Pankepcona. [Iporpamma B kauecTBe pe3yabTaTOB JOJKHA
BBIBOJIUTH BEJIMYNHY MaKCUMAJIbHOTO TIOTOKA, a TAKXKE PacIpeielIeHHe TOTOKOB 0 1yraM CETH.

3. BriOpate Tpad B COOTBETCTBUM C BapHaHTOM U PELIUTh 3a/ady OIpeaeieHHs
MaKCHUMAaJIbHOIO IOTOKa C HCIOJIb30BaHUEM pa3pabOTaHHOIO IMPOrPaMMHOTO OOECTIEYEeHHUS.
UYucnoBble XapaKTEPUCTUKH HA Jyrax rpada COOTBETCTBYIOT NMPOITYCKHBIM CIIOCOOHOCTSIM JTYT.

4. Pemth BBIOpaHHYIO 33j1auy BPYYHYIO, CPAaBHUTD MOJyYEHHBIE PE3YIbTATHI.

5. Paccmotpers o0mactTh TOpUMEHEHHS 3aJadd O MaKCUMaJlbHOM TIOTOKE B
aBTOMATU3MPOBAaHHBIX CUCTEMAX.

Tema: . Packpacka rpados.
Henab: N3ydyenne u mporpaMMHasi peaan3aiys alropuTMOB pacKpaimBanus rpada
Conep:xkanue:

1. O3HaKOMUTHCS C MOCTAHOBKOM 3a/ladyM 0 packpacke rpada u MeToamu €€ pereHusl.

2. Pa3zpaborare mporpamMmmy IS OIpeAeNieHUs MUHUMAIBbHON packpacku rpada c
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HCI0JIb30BaHuEM anropurMa. IIporpaMma B kauecTBe pe3ysIbTaToOB JOKHA BBIBOAUTH BEIUUMHY
MUHUMAaJIbHON packpacku rpada.

3. BoiOpars rpad B COOTBETCTBMM C BAapHaHTOM M PELIMTH 3334y ONpPEACICHHS
MUHUMAaJIbHON PaCKpacKU C UCIOIb30BaHUEM pa3pabOTaHHOTO MPOTrPAMMHOI0 OOECIICUEHUSI.

4. Pemmth BBIOpaHHYIO 337jauy BPYYHYIO, CDAaBHUTD IOJIYUYCHHBIE PE3yIbTATHI.

5. Paccmorperh 005acTH TNpPUMEHEHHS 3aJadydl O MHUHUMAJIbHOM packpacke B
aBTOMATU3HPOBAHHBIX CHUCTEMAX.
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TecToBbIe BONIPOCHI U 32 IaHUS
0 TUCHUIUIMHE AJITOpUTMBI Ha rpadax

1. BenmuunHa mpou3BOJIBLHOTO MOTOKA B CETU OTPaHUYEHA CBEPXY BEITMUYUHOMN
1. Moy IPOMYCKHOM CIOCOOHOCTH;
2. BETMYUHOM MPOU3BOJILHOTO pa3pesa;
3. 00bEMOM BEpIINH [TOTOKA;
4. HACBIIIIEHHOW TYTOM.
2. [ToTox MakCHMaJIeH TOT1a ¥ TOJIBKO TOT/A, KOTJa B OCTATOYHOI CETH HET
1. meTenb;
2. KpaTHBIX JIyT;
3. yBEMYHUBAIOIIETO MYTH;
4. IMKIIOB.
3. Pa3Ouenue noToka Ha IBe YaCTU HOCUT Ha3BaHUE
1. Bapuanus;
2. pa3pes;
3. TepMUHAIUSA;
4. yactu.
4. Yro npexncrasiser co00i MOTOK B ceTu?
1. byskuio;
2. MaTpuly;
3. CUMINIEKC;
4. rpaduxk.

5. YtoObI rpad cuuTancs ceTblo, CpeIu €ro BEpUIMH HEOOXO0AUMO BBIJIEINUTD:

1. ucTouHuK;

2. CTOK;

3. nunepa;

4. npeAlecTBEHHUKA.

6. I yero ucrosb3yercs anroputM Juiikcrpa?
1. 1751 MOMCKa MaKCHMAJIBHOTO CHIIBHOTO noarpada;
2. U1d IOMCKa KpaTyalIux myTei;
3. 1711 MoMcKa BepILUH rpada ¢ HEYETHOM CTETEHBIO;
4. 115l TIOCTPOEHUS MaTPHUIBI CMEKHOCTH.

7. st cereBoro rpaduka KpUTHUIECKOH sBIIsIeTCS paboTa
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1. (1,4);
2. (0,4);
3.(3,4);
4. (2,4).

8. Peanu3zanueii HEOPHEHTUPOBAHHOTO Tpada coO MHOKECTBOM BepuiMH V = {1,2,3,4} u pebep
E ={(12);(23);(2,4);(2,2)} sBustercs...
1

n

% SN

9. Marpuua cmexHocTH rpada G, n300pak€HHOTO Ha PUCYHKE, UMEET BUI. .. 1 3
0 0O
1.]1 1 0
010
010
21111
010
010
3./]0 11
0 0O
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I
o - O
=
o - O

10. I'pad G 3aman cienyromeil MaTpuieil CMEXHOCTH:

O O O O
, O O O O~ O
O O O O o o
O O B O O

o O O B - O O
R O O O ©O O -
o O B O O+ O

0010

0
0
1
1
0
1
0
0
Haiitu pamuyc r(G) rpada.

1.2
2.4
3.3
4.5

11. I'pad G 3anman crnenyromei MaTpulield CMEKHOCTH:

01 000101
10101000
01010010
00101001
01010101
10001010
00100101
10011010
Haittu quametp d(G) rpada.

1.2

2.1

3.3

4.5

12. Tlycte rpadp G ¢ n BepmmHamu siBisieTcst nepeBom. Torma: (Beibepure mnst G HeBepHOe
YTBEPXKICHUE)

1. Yucmo pebepm=n-1

2. I'pad cBsa3HbBII

3. I'pad HE COMEPKUT IUKIIOB

4. I'pad conepXuT 3aMKHYTBII MapIIpyT

13. SIBnsercs U MIaHAPHBIM CIeNYIOIuUi rpad:

30



-

1. ma
2. HET

14. SIBnsieTcs i IUIaHAPHBIM CISAYIOIIHH Tpad:

ot

1. ma
2. HET

15. CxonpKo rpaHeil y miaockoro rpada:

g

el A
N OTA W

16. CxonbKo rpaHelt y miockoro rpada:

=

el A
w o Ao

17. T'aMubTOHOBA TIETH — ATO IIETh, COIEpIKAIIast
1. Bce pebpa rpada
2. KaXIy10 BepHIMHY Tpada pOBHO J1Ba pas3a
3. Bce BepuIuHbI rpadha pOBHO OJUH pa3
4. Bce peOpa u BepmuHbI Tpada
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18. DiinepoB MUK — ATO MUK COAEPIKAIIUNA
1. Bce pebpa rpacda, npuuem Kaxxaoe pedpo BCTpeyaeTcsi pOBHO OJUH pa3
2. kaxaoe pedpo rpada poBHO JBa pa3a
3. Bce BepIIMHBI Ipada pOBHO OAMH Pa3
4. Bce peOpa u BepmuHbI Tpada

19. CKOIbKO OCTOBHBIX JIEPEBbEB B MMOJIHOM IOMEYEHHOM 5-BepIIMHHOM Tpade
1.10
2.125
3. 100
4.250

20.T'pad G HazpIBaeTCs MOJHBIM, ECIH

21. B opuenTpoBanHOM rpade
1. BepIIMHBI — COOBITUSA
2. pebpa — nyru
3. uenp — nyTh
4. LMKII — KOHTYp

Uro neBepHo?

22. BepuiuHy, He IPUHAIEKAILYIO HU OJJHOMY peOpy Ha3bIBAIOT
1. u3onupoBaHHOM
2. BUCsAYEH
3. oTaeNnbHOM
4. xoH1IEBOI

23. I'pad, y KoTOpOTO BCE BEPUIUHBI HIMEIOT OJIHY U Ty K€ CTEIIEHb, HA3bIBACTCA
1. IByAOJIBHBIM
2. peryyspHbIM
3. 3BE3dHBIM
4. XpoMaTH4YEeCKUM

24. Cxonbko pedep B mosiHOM Tpade ¢ 20 BepuinHamu?

25. Cpeau ceMu CTpaH YCTaHOBJIEHBI SKOHOMHUYECKHE OTHOIICHHUS, MPHUYEM KaxKaas cTpaHa
UMeEeT PKOHOMUYECKHE TOTOBOPHI C KaXIOW OPYroi CTpaHoi. DTO MOKHO M300pa3uTh B BUIE
rpada. Ckoapko pedep Oynet umets rpad?

26. Ilycts p(U,V) paccrosHue Mexay BepmmHamu U, V. JIns (GMKCHPOBAHHOW BepINUHBI U
BEJIMYMHA 8(U) = male p(U,V) Ha3bIBACTCS
Ve
1. creneHbro BEPILIMHEI U;
2. pamycom rpada G;
3. muameTtpom rpada G;
4. 3KCLEHTPUCUTETOM BEPIIMHEI U;

27. PaccrosiHueM Mexay BepuirnHaMu rpada G Ha3bIBaeTCs
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28. Ilycts man rpadp G=(V,E), y xoroporo uuBapuantsl umetot 3Hauenus: S(G)=(3,3,3,3);
9(G)=4, a(G)=1. Tornarpap G=(V,E) sro

29. . XpomMaruueckoe 9uciio i mojaHoro rpada G ¢ N BepmmHaMu paBHO

30. Jlnst manHOTO rpada YnciIo Bce ero OCTOBHBIX JepeBheB 1o Gpopmyie Kupxroda paBHo

@)

1 4
O———O
2 3
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S. Meroanuyeckre MaTepuaJibl, ONpeae/sionue npoueaypsol
OLICHUBAHMS KOMIIETECHIUH

5.1 KpuTepuu olleHMBAHUA OTBETA HA JK3aMeHe:

OneHka «OTJMYHO» BBICTABIISIETCS 3a TIIyOOKOE 3HAHHE MPEAYCMOTPEHHOTO MPOrpaMMoi
Marepuaia, COJAEPKaIerocsi B OCHOBHBIX U JOTOJHUTEIBHBIX PEKOMEHOBAHHBIX JTUTEPATYPHBIX
HMCTOYHHMKAX, 3@ YMEHUE YETKO, JAKOHWUYHO M JIOTMYECKM I[IOCJIEI0BATEIbHO OTBEYaTh Ha
MIOCTaBJICHHBIE BOIPOCHI, 32 3aYTEHHYIO KOHTPOJBHYIO PaboTYy.

OneHka «Xopomio» — 3a TBEpAOE 3HAHUE OCHOBHOIO (MPOrpaMMHOIO) Marepualia, BKIKYas
pacdeTsl (IIpU HEOOXOIMMOCTH), 3a TPAMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA
MIOCTaBJIEHHBIE BOIIPOCHI, 32 3a4TEHHYIO KOHTPOJIbHYIO paboTy.

OueHka «yJA0BJIeTBOPUTEJIbHO» — 3a oO0Ilee 3HaHHE TOJIBKO OCHOBHOIO Marepuana, 3a
3aYTEHHYIO KOHTPOJIbHYIO paloTy.
OneHka «HeyIOBJIETBOPUTENbHO» — 32 HE3HAHUE 3HAUYUTEIbHOM YacTU IPOrpaMMHOIO

MaTepuana, 3a He 3a4TeHHYI0 KOHTPOJIbHYIO paboTy
5.2 Kpurtepuu ouieHHBaHHUsI YCTHOT0 0TBETA HA KOHTPOJIbHbIE BONPOCHI:

OneHka «OTJMYHO» BBICTABISETCA 3a INIyOOKOE 3HAHHME MPEAYCMOTPEHHOI'O MPOrpaMMoOi
MaTepuaga, 3a YMEHHME 4YETKO, JIAKOHMYHO U JIOTMYECKHM II0CIEN0BaTEIbHO OTBEYAaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

OneHka «Xopouo» — 3a TBEp10€ 3HAaHUE OCHOBHOIO (IIpOrpaMMHOI0) MaTepuaa, 3a paMOTHBIE,
0€3 CyILIECTBEHHBIX HETOUHOCTEH OTBETHI Ha MOCTABIIEHHBIE BOIIPOCHI.

O1eHKa «y10BJIETBOPUTEIbHO» — 3a 00lIee 3HaHHE TOJIBKO OCHOBHOTO MaTepHala, 3a OTBETHI,

COACpIKaIune HCTOYHOCTH NI c1abo APTYMCHTUPOBAHHBLIC, C HapyHmICHUCM
MOCJICO0BATCIIbHOCTHU U3JIOKCHUA MaTCpHraia.
OI_ICHKa «HEYAOBJIETBOPUTEJIBbHO» — 3a HE3HAHUC 3HAYUTEIBHON YacTH mporpaMmMHOTIO

Marepuraja, 3a CYIeCTBCHHBIC OImMOKY B OTBETaX Ha BOIIPOCHI, 3@ HCYMCHHUEC OPUCHTHUPOBATLCA B
MaTepHraJic, 3a HE3HAHUC OCHOBHBIX MOHSATHN TUCIUILIMHBI

5.3 Kpurtepuu oueHNBaHUs Ka4yeCcTBa BbINOJHEHUS] HHIMBUAYAJIbHBIX 3aJaHUil K
J1adopaTOpHBIM padoTam:

OneHka «OTJIMYHO» BBICTABIAETCS 3a IJIyOOKOE 3HAHHE MPEIYCMOTPEHHOTO IPOrpaMMOM
MaTepuanga, 3a YMEHHE YETKO, JIAKOHUYHO U JIOTUYECKH IIOCJIEJOBATEIbHO NPUMEHSATH
TEOPETUYECKHE MOJIOKEHHS MPU PELICHUH MPAKTUYECKUX 3a]1a4.

OneHka «Xopomo» — 3a TBEPAOE 3HAHWE OCHOBHOIO (MPOrpaMMHOIO) MaTepuana, BKIoYas
pacueTsl (MpU HEOOXOJUMOCTH), 3a TIPaMOTHOE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH YyMEHHE
IIPUMEHSTHh TEOPETUUECKHUE TTOTOKEHUS ISl pELICHUs] IPAKTUUECKUX 3a]1a4.

O1eHKa «yA0BJIETBOPUTEIBLHO» — 32 00Ilee 3HaHHE TOJILKO OCHOBHOTO MaTepuana, 3a ciaboe
[IPUMEHEHHNE TEOPETUUECKHX TIOJIOKEHUH MPU PELIEHUH NTPAKTUYECKUX 3a]1a4.

OneHka «HeyI0BJIeTBOPUTENbHO» — 32 HE3HAaHHE 3HAUYMUTEIbHOM YacTH MPOrpaMMHOIO
MaTepuana, 3a HEYMEHHE OPHEHTHUPOBATHCA B pacueTax, 3a HE3HAHUE OCHOBHBIX IOHSATUI
JUCIUILTAHBI

5.4 Kputepuu ouleHUBAHNSI TECTUPOBAHUA

[Ipu TecTupoBanuu Bce BepHbIe 0TBETHI OepyTcs 3a 100%.
90%-100% oTnruHO
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75%-90% xoporro
60%-75% ynoBIETBOPHUTEIBHO
Menee 60% Hey10BIEeTBOPUTEIHHO
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