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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIUMIIJIMHE

Kareropus Kon u naumenoBanue HanmeHoBaHue niokazarens
Kon n HaumenoBanue
(rpymma) KOMITETeHIIN WHINKATOpA JOCTIKCHHUS OIICHUBAHUS Pe3yNbTaTa
KOMITETCHIIU I KOMIIETEeHIINH 00yYeHHs 10 TUCIIUTUINHE
[Ipumenenue OIIK-1. Criocoben OIIK-1.1. [Tpumensiet 3HaHus
€CTECTBCH- MIPUMECHSTh OCHOBBI
HOHAYYHBIX U €CTeCTBCHHOHAYYHbBIC H | €CTECTBCHHOHAYYHBIX U
OOIIENHKEHEPHBIX | OOIMCHHKEHEPHBIC OOIIeNHKEHEPHBIX 3HAHUH B
3HAHUHN 3HAHUS, METOIbI npoheCcCUOHANTBHOMN
MaTeMaTH4eCcKOTro JIeSITEIIbHOCTH
aHanmsa u OIIK-1.2. Pemaer YMmenus
MOJICTTUPOBAHHS, CTaH/IapTHEIC
TEOPETUYECKOTO U poheCcCUOHAIBHBIC 3a/1a4M C
IKCTIEPUMEHTAITLHOTO MPUMEHEHUEM METO/IOB
UCCIICIOBAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
npodeccHoHANBEHON MOJICTTUPOBAHHMS
JCATEIILHOCTH OIIK-1.3 Ucnons3yet Haspixku
METO/IbI TEOPETUIECKOTO U
IKCIEPUMEHTAIILHOTO
HCCIIeIOBaHUs 00BEKTOB
npohecCHoHaNbHON
JIeSITETIbHOCTH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenmusa OIIK-1.

0OIENHKEHEPHBIE

Crocoben OPUMCHATh CCTCCTBCHHOHAYYHBIC U

3HAHUI,

METOBI

MAaTEMATHYCCKOTI'O

aHaJin3a

n

MOACINPOBAHNA, TCOPCTHUYCCKOI'O M JSKCIICPMMCHTAJILHOI'O MCCICIOBAHHA B

HDOd)eCCHOHaHBHOﬁ ACATCIBHOCTH

JlanHast komrieteHus popmMupyercs CIeayIMUMI TUCIUILTHHAMHU.

Cragus

HanmMeHoBaHus AUCHUILINHEI

1. MareMaTH4eCKUN aHaIIN3

Anrebpa u reomeTpus

duznka

Nnpopmaruka

WuxenepHas rpaduka

JuckperHas maremarnka

MareMaTruueckas J0THUKa 1 TCOpU aJITOPUTMOB

BreraucnurensHas MaTeMaTHKa
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Teopust BEpOATHOCTEN U MaTeMaTHYECKasi CTAaTUCTUKA

[EEN
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HccnenoBanue onepanui




3. OBFBEM /IMCIIMITVIMHBI
OOmmas Tpy10eMKOCTh AUCLMIUIMHBI COCTABIISET / 3a4. eIUHUL, 252 yaca.
JIMCIUITMHA peaJ3yeTcsl B paMKaxX MPaKTUUYECKOW OATOTOBKU: 4 3a4. €IMHMUII.
dopMa NpoOMEKYTOUHOMN ATTECTALMU 3a4€T, dK3aMEH

Bun yae6HO# paboThI Bceero | Cemectp | Cemectp
4acoB No 2 No 3
OO0m1ast TpyA0EMKOCTh IUCIMILIUHBI, Yac 252 108 144
KonrakTHasi padora (aQyAMTOPHbIE 3aHATHSA), B 108 53 55
T.4.:
JIEKIIUA 34 17 17
nabopaTopHbIe 68 34 34
MPAKTUYCCKHEC
IPYNIOBBIE KOHCYJIbTALUU B IEPUOJ] 6 2 4
TEOPETHYECKOTO O0YUCHHS U TIPOMEKYTOUHOMN
aTTeCTalluu
CamocrosiTeIbHAs padoTa CTYA€HTOB, BKJIIOYAs 144 55 89
HHIHBHIYaJbHbIE H IPYNTIOBbIe KOHCYJIbTAIHH, B
TOM 4HCJIe:
KypcoBoii npoekt — — —
Kypcogas pabora — — —
PacuetHo-Tpaduueckoe 3ananue — — —
WNHuBuayanpHOE JOMAIIHEE 3aJaHUe — —
CamocrodTenbHas paboTa Ha HOJATOTOBKY K 108 55 53
ayJAUTOPHBIM 3aHATHUAM (JIEKIIHH, TIPAKTHIECKUE
3aHsITHsI, JJAOOPATOPHBIC 3aHSTHS)
3aueT, SK3aMeH 36 3a4eT 36




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe H 00beM

Kypcl Cemectp 2

O0BeM Ha TEMAaTHUYECKUNA
paszzen 1o BuaaM yuyeOHon

Harpy3Ku, 4ac
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1. MHuoxecTBa
olepalyy HaJl MHOXKECTBaAaMM, HOpMasibHble (popmbl KaH- 6 12 19
TOpa, TEOPETUKO-MHOKECTBEHHBIE TOKIECTBA, TEOPETHKO-
MHOXECTBEHHbIE YPABHEHUS
2. KomOuHaTtopHbIe 00BEKTHI
HOJMHOXECTBA U [I€PECTAHOBKHU, Pa3MEIIEHUS U coYeTa- 5 10 18
HUS, IEPECTAHOBKHU, Pa3MEIICHUS M COYETAHUS C IOBTOPE-
HUSIMH, 33714 BBIOOpPA
3. OtHomeHus
oTiepanyy HaJl OTHOUICHUSIMH, UX CBOMCTBA, TPAH3UTHBHOE 6 12 18
3aMbIKaHHE, OTHOIICHUS SKBUBAJICHTHOCTH U MOPSIKA
BCEI'O 17 34 55
Kypc2 Cemectp 3
O6beM Ha TeMaTUYECKUI
paszen 1o BUaaM yueOHoH
Harpy3KH, 9ac
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4. Tpadsl
HeopuentupoBanHble rpadbl: MApIIPYTHI, ITAKJIHI, 12 o4 30
CBSI3HOCTb, JIEPEBbsI, KIIMKH, HE3aBUCUMbIE MHOXKECTBA,
packpacka; OpHeHTHPOBAHHBIEC Tpadbl: MOUCK, CBI3HOCTH,
0a3a u anTnOa3a, KpaTyailue MyTy, IEHTPbl U MEIUAHBI.
5. byness! pynkunN
cBoiicTBa OyneBbIX pyHKINN U QYHKIMOHATIbHAS MOJIHOTA, 5 10 23
rpappl  OyneBbIX (YHKIMH, MUHUMH3ALUSA OYJIeBBIX
GyHKIMH ©W WX CHCTEM, MpOrpaMMHAs peaTH3amus
OyneBbIX (HYHKIMN
BCEI'O 17 34 53




4.2. ConepxaHne NPaAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
He npenycMoTpeHo y4eOHbBIM IIIaHOM

4.3. Copep:xanue J1a00paTOPHbIX 3aHATHIA

No HaunmenoBanue Tema mabopaTopHOTO 3aHATHUS K-Bo CamocrosrensHas

n/n asjeiia JUCIHIIINHEI qacoB padora Ha
p H a1 H LI 1 HO,Z[FOTOBKyK

ayAUTOPHBIM
3aHITHSIM

cemectp Ne 2

1 MHoxecTBa Orneparuy HaJu MHOKECTBAaMH 6 6
2 MHoxecTBa Hopwmanbsabie popmsl Kantopa 6 6
3 MHoxecTBa TeopeTnKo-MHOKECTBEHHBIC 6 6
TOXKIECTBA
4 MHoxecTBa TeopeTnKo-MHOKECTBEHHBIE 4 4
ypaBHEHUS
S) Komb6unaropusie ANTropUTMBI TOPOKACHUS 8 8
00BEKTHI KOMOMHATOPHBIX 0OBbEKTOB
6 KomOunaTtopasie 3agaum BEIOOpA 4 4
00BEKTHI
HUTOr'O: 34 34
cemectp No 3
1 OTHOIICHUS OTHONICHUS M MX CBOWCTBA 4 4
2 OTHOIICHHS TpaH3UTUBHOE 3aMBbIKAHNUE OTHOIICHUI 4 4
3 OTHoO1IEHNS OTHONIEHUS! SKBUBAJIEHTHOCTH 2 2
4 OTHOIICHUS OTHOIIEHUS TOPSJIKA 4 4
5 ['padsr MapipyTsl 4 4
6 I'padbt [{uksl 4 4
7 I'padsr CBSI3HOCTD 4 4
8 I'padbr Kparyaiiimue nyty BO B3BELIEHHOM 4 4
oprpade
9 I'padsr KpaTuaiimme myTi Mexay KaKaou 4 4
Mapoy BEPIIVH BO B3BEHIEHHOM
oprpade
UTOr'O: 34 34
BCETO: 68 68

4.4. Conep:xxaHue KypcoBOI0 MpPoeKTa/padorTsbl
He mpexycMoTpeHO yueOHBIM TUTaHOM.

4.5. Conep:kaHue pacueTHO-ITpa)uuecKoOro 3aJaHus,
UHIMBUIYAJIbHBIX IOMAIIHUX 3aIaHUH

He mpexycMoTpeHO yueOHBIM TUIAaHOM



5. OHEHOYHBIE MATEPUAJIBI U151 IPOBEJEHUA TEKYILIETI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peaau3anust KoMmneTeHIul
1 Komnerenmus OIIK-1. Cooco0eH IIpUMEHATH €CTECTBEHHOHAYYHBIE U
0oOIIECHHKEHEPHBIE 3HAHMSA, METOJAbI MATEMATUYCSCKOTO aHAJIM3a U MOJIEINPOBAHUI,
TEOPETUUECKOI0 M DKCIEPUMEHTAILHOTO HMCCIEI0BaHUS B IpOodheCCHOHAILHOMN
JIEATEIILHOCTH

HanmenoBanne HHAWUKATOpPAa JOCTHKCHUA
I/ICHOJ'IB3yeMBIC Cpe€acTBa OUCHUBAaHUA

KOMITCTEHIINU
OIIK-1.1. IlpuMeHsIeT OCHOBBI €CTECTBEHHOHAYYHBIX 3aIuTa J1abopaTopHOi paboTh
0O0IIenH)KEHEPHBIX 3HAaHUK B MPO(ECCHOHATBHOM

JEATeITbHOCTH

OIIK-1.2. Pemraet crangapTHBIE PO ECCHOHATBEHBIC 3amuTa 1a00paTopHO PadOTHI

3aga4u ¢ IpUMCHCHHUEM MECTOJOB MAaTEMATUYECKOT' O
aHaJin3a U MOACJIMPOBAHUA

OIIK-1.3. Mcnonp3yeT METOABI TEOPETUIECKOTO U 3amuTa 1abopaTopHON PabOThI, SK3aMEH, 3a4eT
SKCIEPUMEHTATLHOTO HCCIIEA0BAaHMS 00BEKTOB
po(eCcCHOHATBHOMN JIeITEIBHOCTH

5.2. TunoBsIe KOHTPOJIbHBIC 3a/laHUsA 1JIA HpOMeH(yTOqHOﬁ aTrecralnmmn

5.2.1. [lepeyeHb KOHTPOJILHBIX BONPOCOB (THIOBBIX 321aHUI)
JJI51 IK3aMeHa

HanmenoBanue CopepxaHue BOIIPOCOB (TUITOBBIX 3aJJaHHI)
Ne pazzena qUCIUILINHEI
n/n
1.| MHoxecTBa Onepaunn HaJ MHOXKECTBAMH.

CniocoOsl xpaHeHus MHOecTB B amsiti DBM. IIporpammuas
peanu3anys onepanui Hal MHOKECTBAMU.

OCHOBHBIE 3aKOHBI AITe0PHI TOAMHOXKECTB (CBOMCTBA OMNepaluil).
Hopmanesasie popmsl Kantopa.

JlokazaTenbcTBa TEOPETUKO-MHOKECTBEHHBIX TOXKIECTB.
PenieHne TeOpeTHKO-MHOKECTBEHHbBIX YPaBHEHHUN.

2.| Kombunatopubie 00bekThl | [logMHOXKECTBA, TEpECTAaHOBKY (0€3 TOBTOPSHHMA U C
MOBTOPEHUSIMH ), pa3MeleHus (6e3 MOBTOPeHUH U ¢
MOBTOPEHUSIMH ), coueTaHus (6€3 MOBTOPEHUI U ¢
MIOBTOPEHUSIMH).

Teopembl 0 KOTMYECTBE KOMOMHATOPHBIX OOBEKTOB.
[Topoxnenue KOMOMHATOPHBIX OOBEKTOB METOAOM IOUCKA C
BO3BpaIlleHUEM

KomOuHaTopHbIe 00BEKTHI M 3a]1a4l BBIOOpA.

3.| OTHoIIeHNS CoOTBETCTBHS, BU/IBI COOTBETCTBUM.

OtHomenus. Onepanuu HaJl OTHOILICHUSIMH.

[IporpammHast peanu3zanus onepanyi HaJl OTHOIIEHUSIMHU.
OCHOBHBIE CBOWCTBA OTHOIIICHUH.

3amblKaHue OTHOLIEHNH. Haxox1eHne TpaH3UTHBHOTO
3aMbIKaHUS.

OTHOIICHUE YKBUBAICHTHOCTH. Pa30reHne MHOKECTBA Ha KJIaCChl
AKBUBAJIEHTHOCTU. POPMUPOBAHKE OTHOLICHHS YKBUBAJICHTHOCTH
0 pa30MECHHUIO.

OtHomenue nopsiaka. MakcumanbHble U MUHHUMAJIbHbBIE




AIIEMEHTHI YIOPSAA0YEHHOTO MHOKecTBa. Hanbonpiue u
HAaWMEHBIIINE JIEMEHTHI YIOPSAI0YEHHOTO MHOKECTBA.
Tomnonoruueckas COpPTUPOBKA.

I'padm

I'padsl 1 poacTBeHHbIE UM 00BEKTHI. CrIOCOOBI 3aJaHMUS.
N3omopdusm rpados.

ITouck MapmpyTOB, LiENEH, [IUKIOB METOIOM IIOMCKA C
BO3BpAIlICHUEM.

DOWIepOBHI U TAMUIBTOHOBBI IUKJIBI.

HepeBbst u ux coiictBa. KonnyecTBo AepeBbeB ¢ N BEPIIMHAMU.
CBSI3HOCTb, KOMIIOHEHTHI CBSI3HOCTHU, alnroputM Kpackaia.
[ToxpsIBatoliee 1epeBO MUHUMAaIbHONW CTOUMOCTH, aITOPUTMBI
MOCTPOCHHS.

Cas13HOCTD B oprpade: cuiibHasi, OJHOCTOPOHHSIS, caabasi.
HaxosxeHne CHIIbHOCBS3HBIX KOMITOHEHT.

[Touck B oprpade B rmyOuHY U B HIHPUHY.

Kparuaiimme myTu Bo B3BEIIEHHBIX Oprpadax, alropuTMbl UX
HAXOXKICHHUS.

LlenTp 1 MeMaHa B3BEIICHHOTO oprpada.

HezaBucumMbie MHOXKECTBA U KIIUKH.

Packpacka rpaga. XpomaTHueckoe 4nucio.

bynessl dyHkIMn

byneBbl ¢yHkuuu. Tabnuunble, aHanUTUYECKHE M TIpadoBbIe
crocoOBbI 3a7aHns OyJIEeBBIX (YHKIIUN M UX CUCTEM.

[Toctpoenue 6uHapHbIX TpadoB OyieBbIX PYHKIINN.

Bbruncnenue 3HaueHuil OyneBbIX (QYHKIMH M HMX CUCTEM IO
OounapHomy rpady (aepeny).

Munanmuzanus OyneBbix GpyHkuii B kimacce JJHO.

Cko004Hass MUHMMHU3ALUS OyIeBbIX QYHKIUI.

[TosHast COBOKYITHOCTb 3JIEMEHTApHBIX OyJeBbIX (PYHKINH.
3aMKHYTbIE KJ1acchl GyHKIMN. DyHKIIMOHAIBHAS MTOJIHOTA
HAaOOPOB 371€MEHTAPHBIX PYHKIIMH.




5.3. TunoBble KOHTPOJIbHBIE 3aIaHUA (MATEPHUAJIbI)
JJISl TEKYIIEro KOHTPOJIS B ceMecTpe

Texywyuii KOHmpoab OCYIIECTBISICTCS B TEUEHHUE CeMecTpa B (OpME 3alluThl
1ab0opaTOPHBIX PadoT.

B Merogmueckux yKa3aHMSX K BBIIOJHEHUIO JIaOOpaTOpHBIX pPadOT 1O
JUCLMIUIMHE TIPEJCTABJIEH IE€peueHb J1abopaToOpHbIX paboT, 00O3HAuY€HBl LEIb U
3aJ1a4, [IPeICTaBICHbl MHANBH1yaJIbHbIE BAPUAHTHI 33/1aHUN U TIEPEYEHb KOHTPOJIbHBIX
BOIIPOCOB.

3amuTa 1a00paTOpHON pabOTHl MPOBOJIUTHCS B (POPME YCTHOTO ONPOCA CTYyACHTA
U HampaBJieHa Ha TPOBEPKY CTENEHM YCBOEHUS MaTepuaja M IOHMMAaHUSA
TEOPETUYECKUX CBEACHUN, HCIOJb3YEMBbIX B MPOIECCE BHINOMHEHUS paOOThI; s
3alIUTBl HEOOXOJMMO TPEJICTaBUTh B MEYATHOM (PyKONMUCHOHN) QopMe OTYeT o
nabopaTopHON paboTe, BBINOJHEHHBI CaMOCTOATEIBHO U B COOTBETCTBUU CO BCEMU
TpeOOBaHUSIMHU, TPHUBEAEHHBIMH B METOAMYECKUX YyKa3aHUAX K  BBINOJHEHHUIO
naboparopubix pabot. [IpumepHbie mepedeHb KOHTPOIBHBIX BOMPOCOB MJIST 3aIUTHI
Ja00paTOPHBIX pabOT NPUBE/IEH B TAOIUIIE:

TemaTtuka 1abopaTopHOU KonTposbHbIE BOIPOCHI
paboThI

Jlaboparopnas pabota 1. laTe onpeneneHne MOHSATHUSIM:

Nel. Onepanuu Hax — MHOKECTBO, 3JICMEHT MHOKECTBA;

MHOXKCCTBaAMH — KOHEYHOE€ MHOKECTBO, MOIIIHOCTh MHOKECTBA,

— OeCKOHEYHOe, CYETHOE U HECUETHOE MHOXKECTBO;

— MCTO€ MHOXECTBO, YHHBEPCYM;

— MOAMHOXECTBO, COOCTBEHHOE ITOIMHOKECTBO;

— OyneaH, onepanuy HaJl MHOXKECTBaMH, ajredpa 1Mo IMHOKECTB.

2. [TpuBecTy MpUMepHI 33/1aHUST MHOYKECTBA PA3IMYHBIMHU CIIOCOOAMHU.
3. IlpowutrocTpUpPOBATh ONIEPALIMU HAJl MHOKECTBAMH U CBOHCTBA
orepaluil 1narpamMmmamu Jiepa.

4. BBIYUCIIUTH 3HAUEHHE TEOPETUKO-MHOKECTBEHHOTO BBIPAKCHHUSI.

5. CpaBHUTH CIOCOOBI IIPEICTABIEHUSI MHOXKECTBA B aMsATH DBM
(0O6beM maMsATH, BpeMsI BHITIOJIHEHHUS OllepaLuil).

JlabopartopHnas pabota 1. Jlath omnpesesieHne MOHSATUSIM:

Ne2. HopmanbHble OPMBI | — HepBUYHBIN TEPM;

Kanropa — DJIEMEHTAPHOE MEPECCUCHUE;
— HopManbHas popma Kanropa;
— KOHCTUTYEHTA,

— coBepuienHass HOK;

— MpocCTasl UMIUIMKAHTA,

— COKpAIllEHHAasA, TYNIMKOBas 1 MUHUManbHas HOK.

2. Kak nonyunts HOK 13 npon3BonbHOr0 TEOPETUKO-MHOKECTBEHHOTO
BBIpaKECHUS?

3. Kak noxyuuts coBepuieHHyto HOK u3 npoussonsaoit HOK?

4. Kak nonyuuts coBepiieHHyr0o HOK u3 npon3BoabHOIO TEOPETHKO-
MHOKECTBEHHOT'O BBIPA)KEHUS?

5. Kak nmomyunts cokpamennyro HOK?

6. Uto Takoe ummmukanTHas Marpuna Keaitna? /[y uero ona
HCTOJIb3yeTCs?

7. Kak noixyuuts Bce TynukoBsle HOK?




Jlaboparopnas pabota
Ne3. Teopetuko-
MHOKECTBEHHBIC
TOXJIECTBA

1. JlaTp onpezneneHne T€OPETUKO-MHOKECTBEHHOMY TOX/IECTBY.

2. Uto siBisieTCsl JOKA3aTEIbCTBOM TOT'O, YTO PABEHCTBO JIBYX TEOPETHUKO-
MHO>KECTBEHHBIX BBIPAXEHHI HE SBISETCS TOXKIAECTBOM?

3. B uem 3akirouaeTcst METO IBYX BKIFOUCHUMA?

4. Yro Takoe xapakTepucTuueckas QyHKIUs MHOKeCTBa?

5. B gem 3akmrogaercss METOT XapaKTePUCTHUSCKUX (PYHKITHIA?

6. B gem 3akirogaercss METOl SKBUBAJICHTHBIX MPEOOpa30BaHMIA?

7. Kak aBTOMaTu3upoBaTh J10Ka3aTEIbCTBO TEOPETUKO-MHOKECTBEHHBIX
TOKJIECTB METOJOM IKBHUBAJICHTHBIX MPE0Opa3oBaHmii?

Jlaboparopuas pabota
No4. Teopetuko-
MHOKECTBEHHBIC
YpaBHEHHS

1. lats onpenieneHne TeOpPETHKO-MHOKECTBEHHOMY YPaBHEHUIO.

2. Yto Takoe 4acTHOE 1 00I1ee PEelIeHnEe TEOPETHKO-MHOKECTBEHHOTO
ypaBHeHUs?

3. Uro ABIsIETCS YCIOBUEM CYIIECTBOBAHHS PELICHUS TEOPETUKO-
MHO’KECTBEHHOTO YpaBHEHUS?

4. Kak orpesenuTh MOIHOCTh OOIIEro pereHne TeOPEeTHKO-MHOKECT-
BEHHOTO ypaBHEHHUsI?

5. Kak onpeneinTh MUHUMAIBHOE U MAKCUMAIILHOE 110 MOILITHOCTH
YaCTHOE PELICHUE TCOPETUKO-MHOKECTBEHHOT'O YpaBHEHUS?

6. Kak momy4nTs obuiee pemeHne TeopeTuKO-MHOKECTBEHHOT'O
ypaBHEHUs?

JlaGopaTtopHnas pabota
Ne5. Anroputmsl
MIOPOXKIACHUS
KOMOWHATOPHBIX
00BEKTOB

1.Yto Ha3pIBaeTCs KOMOMHATOPHBIM O0BEKTOM?

2. B 1yem 3akitouaercs npaBuiio npousBeaeHus? s yero, Korjaa u Kak
€ro MPUMEHSTh?

3. B yem 3akimrogaercs MeTO. ToMcKa ¢ Bo3Bpanieanem? M3o0paszure
0011 peKypCUBHBIN aITOPUTM MOUCKA C BO3BpAILlEHHEM B BUE OJIOK-
CXEMBI.

4. Jloka)kxute TEOpEMY O KOJIUYECTBE MTOJAMHOXKECTB N-3JIEMEHTHOTIO
MHOKecTBa. ONUILNTE aITOPUTM MOPOXKACHUS TOJIMHOXKECTB.

5. JlaiiTe onpeneneHne nepecTaHoBKU. JIOKaKUTe TEOpEMY O KOJIMYECTBE
MEPECTaHOBOK N-3JIEMEHTHOT0 MHOXkecTBa. ONMUIINTE aIrOPUTM
MIOPO>KJIEHUS TIEPECTAHOBOK.

6. JlaiiTe onpeneneHne pa3MeIIeHU0. JJOKaKUTE TEOpEMY O KOJIINIECTBE
pa3MenIeHuit N-3JIeMEHTHOTO MHOKecTBa 110 K Mectam. Onuinuire
QJIITOPUTM HOPOKICHUS pa3MELICHH.

7. JlaiiTe onpeseneHne pa3MeIIeHUIO C TOBTOPEHUsIMU. JloKaxuTe
TEOpEMY O KOJIMYECTBE Pa3MEIICHUI ¢ TOBTOPEHUSIMU N-3JIEMEHTHOTO
MHOecTBa 10 K MecTam. ONHUIINTE aJrOPUTM HOPOXKICHHUS pa3MeIleHHU T
C MIOBTOPEHUSMHU.

8. JlaiiTe onpeneneHne coueTaHuio. JJoOKaKUTEe TEOPEMy O KOJTHYECTBE
codeTaHuit u3 N no K. OnuImTe anropuT™ MOpoKIACHHUS COYCTAaHUH.

9. IlpeanoxxuTe aNrOPUTM MOPOKACHUS TIOAMHOKECTB B MOPSIKE
yBeIUYEHUS (YMEHBIIEHNUS) MOIIHOCTH.

10. JlafiTe onpeneneHne MyTbTUMHOXKECTBY, MOIITHOCTH
MYJIbTUMHOXKECTBA, KPATHOCTH HJIEMEHTA.

11. JlaiiTe onpeneneHne NEPECTAHOBKU C TOBTOPEHUSIMU. JlokakuTe
TEOPEMY O KOJIMYECTBE NIEPECTAHOBOK C MOBTOPEeHUAMHU. Onummre
QJIITOPUTM MOPOXKICHHSI IEPECTAHOBOK C IIOBTOPEHUSMHU.

12. JlaiiTe onpeneneHne cCoOYeTaHus ¢ OBTOpEeHUAMH. JlokaxuTe
TEOpeMY O KOJIMYECTBE COUETAHUN C IOBTOPEHUSAMHU U3 N 3JIEMEHTOB 10
K. OnummTe alnropuT™ MOPOXKICHUSI COYCTAHUH ¢ TOBTOPECHUSIMH.

Jlaboparopnas pabota
Ne6. 3amaun Br1OOpa

1. Kakue 3amaun OTHOCSTCS K 3a7a4aM BeIOOpa?
2. YTo Ha3bIBAIOT TPACKTOPHUIMHU 3a7a4 BEIOOpA?
3. Uto Ha3bIBatOT ()YHKIIMOHAJIOM TPACKTOPHUH, 3a4EM OH HYKEH?




4. B yeM 3aKITl04aeTcs MPOSKTUPOBAHKE AITOPUTMA PEIICHUS 3a1auu
BBIOOpA C UCTIOIB30BAHUEM AJITOPUTMOB MOPOXKICHUST KOMOMHATOPHBIX
00BEKTOB?

5. Kak mpeoOpa3oBaTh anropuT™ MOPOXKICHUST KOMOMHATOPHBIX
00BEKTOB B JITOPUTM pEIICHUS 3a/1a4u BbIOOpa?

Jlaboparopuas pabota
Neo7. OTHOLIEHUS U UX
CBOICTBa

1. Yro Ha3pIBaeTCs ynopsaoueHHoN napoii? Uem paznuyarorcs
yIOpsI0YeHHAS [1apa U JBYX3JIeMEeHTHOe MHOecTBO? Kakoe oTianuune B
0003HAYCHHSIX YHOPSII0UEHHON Taphl U IBYX3JIEMEHTHOTO MHOXKECTBA?
2. Yro sBisieTcs NpsMbIM (€KapTOBBIM) IPOU3BEIEHUEM MHOXKECTB?

3. Onpenenute MOIHOCTD NMPSMOTO (J€KapTOBa) IPOU3BEIECHUS ABYX
3aJIaHHBIX KOHEUHBIX MHOYKECTB.

4. Yro Ha3piBaeTCA OMHAPHBIM COOTBETCTBUEM?

5. Uro siBisieTcst 067aCThIO OTIIPABIICHUS U 00JIACTBIO ONPEISIICHUS
O6uHapHOTro coorBeTcTBUA? UTO sIBiIsIeTcs 00JaCTh0 NPUOBITUS U
00J1acThi0 3HAUEHU OMHAPHOTO COOTBETCTBUA?

6. Uto Ha3pIBaeTCs 00pa3oM U IPOOOPa30oM 3JIeMEHTa TP OMHAPHOM
COOTBETCTBUU?

7. Onpenenute 00pa3 KaXKAOro JIeMeHTa U3 00JacT ONpe/esIeHuUs
3aJIaHHOr0 co0TBeTCTBUA. Onpenenure npoodpa3 Kaxa0ro AIeMeHTa U3
o0yacTu mpUOBITHS 321aHHOTO COOTBETCTBHUS.

8. Kakoe OmHapHOE COOTBETCTBHE HA3bIBACTCS (PYHKIIMOHAIHHBIM?

9. Kakoe cooTBeTCTBUE HA3bIBAETCS MOTHOCTHIO OMpeereHHbIM? YTo
Ha3bIBae€TCsl OTOOpaXkeHneM?

10. Kakas ¢pyHKIIMS Ha3bIBAETCS CIOPHEKTUBHOM, a Kakas —
WHBEKTHUBHOM?

11. Yro Ha3pIBa€TCS B3aMMHO-OTHO3HAYHBIM OTOOpakeHneM?

12. Yro Ha3bpiBaeTCsi ONHAPHBIM OTHOLICHUEM?

13. Kakoe 6uHapHOE OTHOIIIEHUE HAa3bIBACTCS MTyCTHIM, TOXKIESCTBEHHBIM,
YHUBEPCATIBbHBIM?

14. TlpuBeauTe MpUMeEpHI 3aJaHHsI OTHOIIEHUH Pa3IMYHBIMH CIIOCOOAMH.
15. Onpenenute, MpUHAUICKUT JIM 33[JaHHAs YIOPsIOUEHHAs mapa
KOMIIO3HIIMH 33/IaHHBIX OTHOIIEHMH. Ha3zoBuTe ynopsaodeHHyo napy,
MIPUHA/IICKATYI0 KOMITO3UIIMHY 3aJJaHHBIX OTHOILICHHUH U
YIIOPSIIOYEHHYIO TIapy, He MPHHAICKANTYI0 KOMITO3HUIIUHN STHX
OTHOLIEHUH.

16. [aiite onpeesieHrss OCHOBHBIM H ITPOU3BOIHBIM CBOHCTBAM
oTHowmeHuH. OnpenenuTe CBONCTBA 33 JaHHOI'O OTHOLICHUSI.

Jlaboparopnas pabota
Ne8. Tpan3utuBHOE
3aMBbIKAaHHE OTHOIICHHS

1. Yto Ha3bIBaETCS 3aMBbIKAHUEM OTHOIIIEHUSI OTHOCHTEIIBHO 3a/IaHHOTO
cBoiicTBa?

2. Kak moiny4nth pedieKCUBHOE 3aMBIKaHUE OTHOIICHHUS, 33JJAHHOTO
rpadom?

3. Kak mony4nth pedieKCUBHOE 3aMBIKaHUE OTHOIICHHUS, 33JAHHOTO
MaTpuuen?

4. Kak moay4yuTh CHMMETPUYHOE 3aMbIKaHHE OTHOIIICHHMSI, 3aJaHHOTO
rpadom?

5. Kak momy4uTh CHMMETPUYHOE 3aMBbIKAHHWE OTHOIIEHUS, 3aIaHHOTO
MaTpuuen?

6. B ueM 3aximrogaercsd METO OOBEINHEHNS CTEIIEHEH BEIUUCIIEHUS
TPaH3UTUBHOTO 3aMbIKaHUS?

7. Onpenenute MOPsAIOK GYHKIIUA BPEMEHHON CII0KHOCTH METO/Ia
00BETMHEHUS CTETICHEH?

8. [lonmyunTe TpaH3UTUBHOE 3aMbIKaHNE OTHOILLIEHUS, 331aHHOTO TpadoM.




9. B yeM 3akiroqaeTcss METOl Y opliajia BEIYUCICHUS TPAH3UTUBHOTO
3aMbIKaHUs?

7. Onpenenurte MOpaaoK GyHKIIMH BPEMEHHOM CI0KHOCTH METO/1a
VYopuamna?

JlabopaTtopHnas pabora
Ne9. ®akTopMHOXKECTBA

1. Yo Ha3bIBAETCS KJIACCOM YKBHUBAJICHTHOCTH M (PaKTOPMHOKECTBOM?
2. I[OKa)KI/ITe, YTO KJIACChl DKBUBAJICHTHOCTHU 3KBUBAJICHTHBLIX 3JICMCHTOB
PaBHBI.

3. I[OKa)KI/ITe, YTO KJIACChl DKBUBAJICHTHOCTHU HEC 3KBUBAJICHTHBIX
AJIEMEHTOB HE MIEPECEKAOTCA.

4. TTocTpoiiTe OTHOIICHHE YKBUBAJICHTHOCTH, OMPEILIIAEMOE 38 JaHHBIM
pa3zoucHueM.

5. IlpuBeanTe MpUMEP OTHOIICHHS SKBHBAJICHTHOCTH, KOTOPOE
pa3duBaeT MHOKECTBO, HA KOTOPOM OHO ITOCTPOEHO, Ha J[Ba PaBHBIX 110
MOIIIHOCTH KJIaCCa SKBUBAJICHTHOCTH.

JlaGopaTopnast pabota Nel0.
YnopsiioueHHbIE MHOKECTBA

1. Yro Ha3bIBaeTCS yHOPSAAOYEHHBIM MHOKECTBOM?

2. Kakue 35eMeHTBI yIOpsI04€HHOTO MHOXKECTBA Ha3bIBAIOTCS
CPaBHUMBIMH, a KAKUE — HECPAaBHUMBIMU?

3. Kakoe MHOKECTBO Ha3bIBACTCS TMHEHHO YIOPSAJOUYEHHBIM?

4. IlocTpoiiTe OTHOLIEHHE CTPOrOro MOPsIKa, ACCOLUUPOBAHHOTO C
3aJJaHHBIM OTHOIIEHUEM Mopsaka. Vcnonp3yiite MaTpuyHoe U rpadoBoe
MPEJICTABICHUE OTHOLIECHUM.

5. IlocTpoiite oTHOLIEHHE JOMUHUPOBAHUS, ACCOLIUUPOBAHHOTO C
3aJJaHHBIM OTHOIIEHUEM Mopsiaka. Vcronp3ylTe MaTpudHoe u rpadoBoe
IIPEICTaBICHUE OTHOLIEHUM.

6. Uto npeacrasisieT cOOOH TPaH3UTHBHOE 3aMBIKAaHHE OTHOIIICHHSI
JOMHMHHPOBAHMSI, aCCOLIMUPOBAHHOIO C 33JaHHBIM OTHOILIEHUEM TOPSAKA.
7. Onpenenute OCHOBHbBIE CBOMCTBA OTHOIIEHUS JOMUHUPOBAHMUS.

8. SIBnsiercs 1M OTHOILLICHUE JOMHUHHMPOBAHUS OTHOLIEHUEM MOpsIKa?

9. Yro takoe auarpamma Xacce?

10. Yto Takoe Tomonoruueckas coptupoBka? IIlpumennTe anroputm
TOIOJIOTUYECKOI COPTUPOBKH K OTHOLIEHUIO, Ipad) KOTOPOro uMeeT
LUKJIBI.

JlabopaTopHas pabota
Nell.
Mapuipytsl

1. Ja#ite onpenenenue rpada, oprpada, ncesaorpada, mynbturpada,
runeprpada, B3BemieHHoro rpaga. Yto Takoe cTereHb BEPLINHBI,
MIOJIYCTENIEHb NCX0/1a U MOJIyCcTeNeHb 3axona? Jlaire onpeneneHue
MOHATHUSIM CMEXHOCTU U MHIUJIEHTHOCTH.

2. Yro Takoe MaTpHIla CMEXHOCTH U MaTpULa MHIHUJIEHTHOCTH?
[Ipennoxute paznuyHble clIOCOObI XpaHEHHsI B3BEIICHHBIX IPadoB 1
oprpados B namatu OBM. Pa3pabotaiite anropurmsl npeoOpa3oBaHus
OJIHOTO crioco0a XpaHeHus rpada B Ipyrou.

3. Kakue rpadsr Ha3biBatoTCst H30MOpPHBIMU? CKOJIBKO CYIIECTBYET
rpadoB, n3omopdHBIX 3amanHOMY? Pa3zpaboTraiiTe anropuTMbl IPOBEPKU
nzomMopdusma IByx rpados.

4. JlaitTe onpeaeneHne Mapupyra, lenu, npoctoi uenu. Onummre
QJIITOPUTMBI [TOJIy4YEHHUS BCEX MAPIIPYTOB, IIETIEW U MPOCTHIX LETen
3aaHHOM IMHBI. Kak MOKHO MOACUMTaTh KOJIWYECTBO MapUIPyTOB
3aJJaHHOH JUTMHBI MEXy KaX10i mapoil BepiuH rpada?

5. Yo Ha3bIBaeTCA PACCTOSTHUEM MEXAY 3aIaHHBIMUA BEpLIINHAMU,
HKCHEHTPUCUTETOM BEPIIMHBI, JHAMETPOM U paguycoM rpada? Kakas
BepinHa rpada Ha3sIBaeTCs epudepuitHoM, eHTpatpHoi? UTo
Ha3bIBaeTcs LeHTpoM rpada? Kakas 1enb Ha3pIBaeTCs JUaMETPaIbHOMN?

Jlaboparopnas pabota
Nol12 Iuksl

1. JTaifTe onpeaeneHne MUKIA U MMPOCTOTO IHUKIIA.




. OnumuTe aaropuTM MOJYYEeHHs BCEX MPOCTHIX ITUKIIOB B rpade.
. Kako# nuki Ha3bIBaeTCst TaMUILTOHOBELIM?

. Kak onpenenuts, sBisercs a1 rpad raMuiIbTOHOBBIM?

. Kakoil iukJ1 Ha3pIBaeTCs SMIIEpPOBBIM?

. Kak onpenenuts, siBisieTcs i rpad ditiiepoBbiM?

. OnummuTe aaropuTMbl MOJYYEHUS BCEX TAMUIBTOHOBBIX ITUKJIOB.
. Onuiure aaropuTMbl MOTYUYEHHUs BCEX HNUIEPOBBIX IIUKIIOB.

. Kakux rpadoB Gosbiiie — 3HIEpOBBIX WM TaMUIBTOHOBBIX ?

Jlaboparopnas pabota
Nel3 CsizHOCTB

RO 00 NO O W

. Kakoii rpad Ha3pIiBaeTCs CBI3HBIM?

2. Uto Takoe MaTpuIia CBA3aHHOCTH BepmnH? Kak ee BEIYMCIUTh?

3. UTo Ha3bIBaETCSI MOCTOM, TOYKOM COUICHEHHSI, pa3pe3oM, peOepHO U
BEPIIMHHOMN CBSI3HOCTHIO?

4. Jlaiite onpeneneHue AepeBy u jecy. Kakumu cBoiictBamu o0iaagaroT
JIepeBo U jec?

5. Urto Takoe auCT 1 KopeHb JepeBa? CKOJIBKO KOpHEH MOXKET UMETh
nepeBo? Jlokaxure.

6. CKOJIbKO pa3InYHBIX IEPEBHEB MOYKHO ITOCTPOUTH HA N BepIIMHAX ?
JloKaxxuTe.

7. laiiTe onpezenieHue NOKPIBAIOLIEMY JAEPEBY U MOKPBIBAIOILEMY JIECY.
Ckomnpko pebep HY>KHO YAAUTh U3 CBA3HOTO rpada, 4ToObI MOTYYHUTh
nokpeIBatoiiee aepeBo? CKOIbKO pedep HY)KHO yIalUuTh U3 HECBS3HOTO
rpada, 94ToObI MOTYYUTh MOKPBIBAIOIINIA Jec?

8. Onumure anroput™m Kpackana. Yto takoe “Oyker”?

9. OnummwmTte anroput™ GOPMUPOBAHUS BCEX MOKPBIBAIOIINX JICPEBHEB
CBSI3HOTO Tpada.

10. Kaxk omnpenensieTcsi CTOMMOCTb MOKPBIBAIOIIIETO JIEPeBa B3BEIICHHOTO
rpada? OnuImTe aNrOpUTMBI MOCTPOCSHHSI MOKPBIBAOILIETO JAepeBa
MHHUMAJIBHOW CTOMMOCTH.

JlaGopatopHas pabota
Nel4 Kparuaiimue nytu
BO B3BEILIEHHOM oprpade

1. Yro Ha3bIBaeTCs KpaTyalIlMM IyTeM M KpaT4yalIliuM pacCTOSTHUEM
MEX/1y IByMsl BEpIIMHAMHU BO B3BELLIEHHOM oprpade?

2. OnuumTe aNropuTMbl HaX0XKJICHHUS KpaTyaiIinx myTel Mexay
3aJIaHHOM Mapoii BEpILMH BO B3BELIEHHOM oprpade.

3. Uto Takoe aepeBo Kparyaimmx nyreit? Kak ero noctpouts?

4. Onpenenute NOPsAI0K QYHKIIMH BPEMEHHOM CII0KHOCTH aJTOpUTMa
JlerKCTpBI.

JlaGopartopHnast pabota
Nel5 Kparuaiimue nytu
MEXIy KaXXI01 Mapou
BEPILIUH

BO B3BEIIEHHOM oprpade

1. Kak ucnonb3oBath anroput™ JeHKcTpsbl 1)1 HaXOXKACHUS
KpaTyaiux IyTel MeXAy KaK10i [apoi BEpIINH BO B3BEILIECHHOM
oprpade?

2. B uem 3akmovaercs meron LInmOensa HaxoxAeHUS KpaTYalIInx
MyTel MeXay KaX10i mapoil BepIINH BO B3BEIIEHHOM oprpade?

3. Onuuure anroput™ Droiia HAXOXKAESHUS KpaTUalIIUX MyTel MeXIy
Ka)KJIOM TTapoii BEpIITUH BO B3BEIICHHOM oprpade.

4. Onpenenute NOpsAAOK GYHKIIUU BPEMEHHOH CIIOKHOCTH aJrOpuTMa
JIeHKCTpBl 1711 HaXOKICHUS KpaTdyallinX IyTeHd MeXAy KaKJI0M apou
BEpPIIUH BO B3BEIIEHHOM oprpade?

5. Onpenenurte MOPSAOK PYHKITMHA BPEMEHHOMN CIIOKHOCTH aJITOPUTMA
®dnoitaa 1 HAXOXKICHUS KpaTyallliuX IMyTed MEXAY KaXKI0U nmapou
BEpIITUH BO B3BEIICHHOM oprpade?

6. Onpenenute MOPAIOK PYHKIIMHA BPEMEHHOM CI0XKHOCTH aJITOPUTMA
[MIumbenna st HAXOXKIASHUS KpaTUyalIiX MyTel MEX Iy KaKI0H mapon
BEpPIIHH BO B3BeIIEHHOM oprpade?




Kpumepuu ouenku nabopamopnoui pabomst. nadoparopHas padbota cUMTaeTCs
3aIMIIEHHON, €CU CTYACHT BBINOJHWI 3aJjaHue K padoTe MOJTHOCThIO M BO BpeMs
YCTHOTO oOIpoca MO paboTe MNpaBWIBHO OTBETWJI Ha 3aJaHHbIC IIPENojaBaTeiieM
JIOTIOJTHUTENIbHBIE BOMTPOCHI.

5.4. Onucanue KpUTEpPUEB OLEHUBAHUS KOMIIETEHIMIA M IIKAJIbI OLlEeHUBAHMS

[Tpu mpomeXyTOUHOU aTTecTanuu B (hOpMe dK3aMEHa MCIOJIB3YETCs CIACAYIOIast
ITIKajIa OIEHUBAHMS: 2 — HEYJOBJICTBOPUTEIHHO, 3 — YIOBIETBOPUTEILHO, 4 — XOPOIIIO,
5 — OTJIMYHO.

[Ipu mpomexyTouHOM arTecTanud B (popMme 3adeTa MCIOJIB3YeTCS CISAYIOIast
IIIKaJIa OIICHUBAHUA: 3a4TEHO, HE 3aUTEHO.

KpI/ITCpHHMI/I OLCHUBAHUA IIOCTI/I)KGHI/Iﬁ MOKa3aTelIet SIBJISIOTCS:

HanmenoBanue Kpurepnuii onieHuBanus
[OKa3aTes
OLICHUBAHUs
pe3yibTaTa 00y4eHuUs
IO JUCLUILINHE

3HaHUs 3HaHMe TEPMHUHOB, ONPEAEICHUHN, MOHATHI TUCKPETHON MaTEMATUKHI

3HaHKHEe OCHOBHBIX 3aKOHOMepHOCTeﬁ, COOTHOMGHHﬁ, IIPUHIOUIIOB

OO0BEM OCBOEHHOI'O MaTcpHrajia

IlonHOTa OTBETOB HA BOIIPOCHI

YeTKOoCTh HU3JI0KEHUS U HHTCPIIPCTAINH 3HAHUM

YMenns VYmenne pemaTb CTaHAAPTHBIC HpO(l)eCCI/IOHaJ'II)HI)Ie 3aa4u ¢ IPUMCHCHHUEM MCTOI0B
ILPICerTHOfI MAaTCMAaTHKH

YMeHue UCronbp30BaTh TEOPETUUECKUE 3HAHUS JITIS1 BRIOOpA METOIUKHU
penieHust TpoeCCHOHATBHBIX 3a1a4

YMmenue IMPOBEPATH pCHICHUC U AHAJIM3UPOBATH PC3YJIbTATHI

HaBrikn Bnaz[eHHe HaBbIKaMH TCOPETHUCCKOTO U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA
00BEKTOB HpO(I)eCCHOHaJIBHOﬁ JACATCIIBHOCTHU

KauecTBO BBINOJIHEHUS UCCIICAOBAHUN 00BEKTOB IPOPECCHOHAILHOM NEeSITEIbHOCTH

CaMOCTOSTENTLHOCTD BHITMOJIHEHUS MCCIIEJOBaHUN 00BEKTOB MPOECCHOHATBHOM
JeATEIbHOCTH

OneHka npenoJaBaTENEM  BBICTABIIETCS HMHTErPAJIBHO C  YYETOM  BCEX
[IOKA3aTeJiel U KPUTEPUEB OLICHUBAHUS.

Ornenka c(hOpMUPOBAHHOCTU KOMIIETEHIIMM 1O MOKa3aTeNl0 3HAHUS.

Kpurepnit YpoBeHb OCBOEHMSI U OLIEHKA
2 3 4 5

3HaHUE TEPMHUHOB, He 3naer TepmMuHOB |3HAeT TEPMUHBI U 3HaeT TEpMUHBI U |3HAET TEPMUHBI H

OTIpEICICHUM, U OmpeeNIeHni ONpEJIEICHHS], HO OIpeIeIICHUs OnpeAeTCHNS, MOXKET

IIOHSATHHI JIOITyCKAET KOPPEKTHO

JIUCKPETHOMN HETOYHOCTH chopMyIMpOBaTh X

MaTEMATUKN (bOpMy.TII/IpOBOK CaMOCTOITEILHO

3Hanue ocHOBHBIX |He 3HaeT ocHOBHBIE |3HAeT OCHOBHBIE 3HaeT OCHOBHBIC 3HaeT OCHOBHEIC

3aKOHOMEPHOCTEH, |3aKOHOMEPHOCTH U 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH,  |3aKOHOMEPHOCTH,

COOTHOILICHUH, COOTHOIIIEHUS, COOTHOIIICHHUS, COOTHOIIICHMUS, COOTHOILIEHHUS], TPUH-

NPHHIUIIOB MIPUHITUIIBI HPHHLUITBI MPUHLMIBI IOCTPO- |LIUIBI IOCTPOEHHUS

IMOCTPOCHU S 3HAHUU MOCTPOCHHUS 3HaHuy |CHUS 3HaHPII>i, ux 3HaHHI>i, MOXET

WHTEPIPETUPYET U |CAMOCTOSTENIBHO HX




HCTIONIB3YEeT

IIOJIYy4YUTh U
HCITI0JIB30BATH

O0BEM OCBOEHHOTO
MaTepHaia

He 3naer
3HAYUTEJIHLHON YaCTH
MarepHuaia
JMCIIUIIMHEI

3HaeT TOIBKO
OCHOBHOW MaTepHal
JUCTIMTUTAHBI, HE
YCBOMII €r0 JeTaneu

3HaeT MaTepHual
JTUCIUTUTAHBI B
JIOCTATOYHOM
o0Beme

OO6mamaeT TBEPABIM H
TIOJTHBIM 3HAHHEM
MaTepHana JUCIHILIN-
HBI, BIIQJICET JOTIOHH-
TEJIFHBIMU 3HAHUSIMU

ITomHOTa OTBETOB Ha

He naetr orBeTHI Ha

JlaeT HemoJHbIE

JlaeT oTBETHI Ha

Jlaet nomnHele,

BOITPOCHI OOJIBIIIMHCTBO OTBETHI Ha BCE BOIPOCHI, HO HE BCE|Pa3BEPHYTHIC OTBETHI
BOIIPOCOB BOIPOCHI - TIOJIHBIC Ha IOCTaBJICHHEIC
BOIPOCHI
YeTKoCTh W3naraet 3Hanus 6e3 |M3naraer sHanus ¢ |M3naraer 3sHaHus H3naraet 3HaHus B
HU3JIOKCHUS B JIOTHYECKOH HapyLICHUSAMH B 0e3 HapYIICHUI B [JIOTHYECKOM
HHTEPIPETALUH MOCJICOBATCILHOCTH | JOTHYEeCKOM JIOTHYECKOH IIOCJIEIOBATCIIBHOCTH,
3HAHUN I1I0CJIEA0BATEIBRHOCTH |[IOCIICAOBATCIIb- CaMOCTOATCIBHO UX
HOCTH HUHTEPIIPETUPYSI U
aHaIIM3UPYs
He wmroctpupyer | BeimonuseT Brinonuser Bemonnser
H3JI0)KEHUE TIOSICHSIIOIINE CXEMBI | [IOSICHSIOLLINE MOSCHSIOIINE PUCYHKU
TTOSICHSFOIIIMU W PUCYHKH PUCYHKHU U CXEMBI A CXEMbI TOYHO U
cXeMaMu, H66pe)KHO nc KOPPEKTHO U AKKypaTHO, paCKpbIBas
pUCYHKaMu U OINOKaMH TIOHSITHO IIOJIHOTY YCBOCHHBIX
NpUMepamMu 3HAHWH
Hesepno uznaraer u | [Jomyckaet I'pamoTHO 1 IO I'pamoTHO U TOYHO
HUHTEPIPETUPYET HETOYHOCTH B CYIIECTBY M3JIaraeT 3HaHUs,
3HAHUS HW3JI0KSHUH U H3JIaracT 3HAHUSA JIenaeT
HHTEPIPETAITII CaMOCTOSTEIIbHbBIC
3HAHUHU BBIBOJIBI

Ornenka c)OpMHUPOBAHHOCTH KOMIIETESHIIMH 110 IMOKA3aTeNII0 Y MCHHS.

Kputepuit YpoBeHb OCBOCHMSI U OLICHKA
2 3 4 5

YMeHue pemarsb He ymeer pemats | Jomyckaer YmMeer pematb Bezommbouno pemaer
CTaHIapTHbIC CTaHJapTHbIE HETOYHOCTH B CTaH/JapTHbIE CTaHJapTHbIE
npodeccroHanbHble | MPOPECCHOHANBHBIE | PEIICHUU npodeccuoHanbH | nMpodeccHoHaIbHbIE
3aJ1a4u ¢ 3aJa4u ¢ CTaHaPTHBIX bI€ 3a/1a41 C 3a/1a4u ¢
MPUMEHEHUEM NpUMEHEHUEM npodecCHOHANBHBI | MPUMEHEHHUEM NPUMEHEHUEM
METOAOB METO/10B X 3a/1a4 ¢ METOJIOB METOJIOB TUCKPETHOM
JTUCKPETHOM JMCKPETHOMN NpUMEHEHUEM JUCKPETHOM MaTEeMaTHKH
MaTeMaTHKU MaTeMaTHKH METOJIOB MaTeMaTHKH

JUCKPETHOMN

MaTEeMaTHKH
YmeHue He ymeer Hcnons3oBanue Ymeer YMeno UCIOJIb3YET
UCIIOJIB30BATH HCIIOJIB30BAaTh TEOPETUYECKUX HCIIOJIB30BaTh TCOPECTUUCCKHUE
TeOopeTHYECKHe TEOPETUYECKUE 3HAHUH U1 TEOPETUYECKHe | 3HAHUS IS BEIOOpa
SHAHWS JJIST 3HAHUA I BBIGOpa MeToKy| SHAHMA JUIs METOIUKU PEIIECHUS
BHIGOPA METOJTHKH BBIOOpA METOTUKH perners BBIOOpA npodeccHoHaTBHBIX

pemenus METOIUKHU 3a1a4

PCILICHIA npodecCHOHANBHBI npogeccroHaNbH pelenus
npodeccroHaIbHbI X 3a71a4 BIX 3a7a4 npodeccHOHab
X 3aJ1a4 BBI3bIBAET HBIX 32724

3aTpyIHEHUS
Ymenne He ymeer VYMeer IPOBEPATH | YMeeT YmeeT IPOBEPATH
IIPOBEPATH IIPpOBCPATH peuieHue IIPOBCPATH pPEICHUC U
pellenne u pelieHue u HEKOTOpbIX 3ajay | PELICHHE aHaJIU3HPOBAThH
AHAN3HPOBATH aHaJIU3UupOBaTh HEKOTOPBIX pe3yyIbTaThl
PE3YIBTATH pe3ynbTaThl 3aza4 u

aHaJIM3UPOBATH

PE3yIbTaThI




Omnenka chopMHUPOBAaHHOCTH KOMIIETSHIINH MO TTOKa3aTesro HaBbIky.

Kputepuit YpoBeHb OCBOEHHUS U OLICHKA
2 3 4 5
Bnanenue nHaBoikamu| He Brnaneer He nocrarouno Bnaneer [IpodeccnonansrO
TEOPETHIECKOTO U HaBBIKAMH XOpOIIIO BIIa/IeeT HaBBIKAMHU BJIaJieeT HABBIKAMH
SKCIEPUMEHTAILHOT | TEOPETHIECKOTO U HaBBIKAMU TEOPETUIECKOTO U | TEOPETHUECKOTO
0 UCCIIeIOBaHUs 9KCHEPUMEHTAIBHOT | TEOPETUYECKOTO U | 3KCIIEPUMEHTANBH | SKCIEPUMEHTAIBLHOTO
00BEKTOB 0 HCCIIeI0BaHUS AKCIEPUMEHTAILHO | OTO MCCIEOBAHUS | UCCIEAOBAHUS
mpohecCHOHaIbHON | OOBEKTOB r0 UCCIICIOBAHUS 00BEKTOB 00BEKTOB
JeATEILHOCTU mpohecCHOHANBHON | 0OBEKTOB npodeccuoHanbHO | podeccnoHaTbHON
JIESATEIIEHOCTH npodeCCHOHANBHOM | 1 AEATEIEHOCTH JeSITeTbHOCTH
JIeSITEIIbHOCTH
KauecTBo He xauectBeHHO He nocrarouno He nocrarouno KauectBenno
BBITTOJTHEHHUS BBIMOJTHSICT KayeCTBEHHO Ka4yeCTBEHHO BBIMOJTHSICT
HCCHC}IOBaHHﬁ Huccie10BaHuA BBIIIOJIHACT BBIIIOJIHACT HUCCJICJOBaHNUA
00BEKTOB 00BEKTOB WCCIIEIOBAaHUS WCCIIEIOBAHHS 00BEKTOB
npodeccHOHANBEHON | MPO(EecCHOHAIBHON | 00BEKTOB 00BEKTOB npodecCHoHANEHON
JeSITeNbHOCTH JesITEIbHOCTH, po(heCCHOHAIBHOM |TPO(ECCHOHATFHON | TEATETHPHOCTH
JIOITyCKaeT rpy0Obie | NesTeIhbHOCTH, JeSITeTHbHOCTH,
omnoOKu JIOTTYyCKAeT U JOITyCKaeT U
HCIIPaBJIACT HCIIPaBJIACT
OmmnOKH C OIINOKHU
MIOCTOPOHHEHN CaMOCTOSITEJIEHO
MOMOIIBIO
CamocrosTenbHOCTh | He moxer Beinonusier [Ipu BeimonHeHuu | CaMOCTOSITENBHO
BBITOJIHEHUS CaMOCTOSITETILHO HCCIICI0OBaHNUS UCCIIEIOBaHNUS BBITIOJTHSIET
HCCIIeI0OBAHUI BBIMOJTHSTh 00BEKTOB 00BEKTOR UCCIIeIOBAHUS
00BEKTOB UCCIIeTOBAHUS npodeccuoHanbHON | TpodeccHoHaNBHOM | 00BEKTOB
npodecCHOHANBHOW | OOBEKTOB JeSITeTTbHOCTH C JIeSTEIIbHOCTH npodeCcCHOHATEHON
JeSITEITBHOCTH npodeCCHOHATLHON | MOCTOPOHHEH WHOTIa TpeOyeTCst | JesITebHOCTH
JIeSITEIIbHOCTH MTOMOIIIBIO MTOCTOPOHHSISA

IIOMOIIIb




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE O0ecrieueHue

Ne HauMenoBanue crienuagbHBIX TOMEIEHNN OCHAaIIEHHOCTD CIIEHUAIbHEIX TOMEIEHUN U
Y IIOMELICHUH I CAMOCTOSITEIILHON MIOMEIICHUH JIJIsl CAMOCTOATENbHOM paboThI
paboThI
1. YyeOHast ayAuTopus A1 IPOBEACHUS Crnenmann3upoBaHHass MeOCITb.
JICKITHOHHBIX 3aHITHIH MyspTUMeniiHAsS YCTAaHOBKA, O9KPaH, TOCKH
2. VYuebHast ayAMTOPHS I IPOBEICHHUS Crienaau3upoBaHHas MeOeb.
J1a00pATOPHBIX 3AHATHI KommproTeps! Ha 6a3e nporeccopos Intel mmu AMD.
3. 3aJ1 AeKTPOHHBIX PECYPCOB, 3AaHHE Crnenmann3upoBaHHass MeOCITb.

oubmmorexu, Ne 302
UwuransHbIN 3271 y9eOHOH JIMTEpaTypHhl, 3aHHE
ouobmnorexu, Ne 303

KommnbroTepHas TexHHKa, MOAKIIOUEHHAs K CETH
MHTEPHET ¥ UMEIOIIAsi JOCTYTI B AJIEKTPOHHO-
00pa30BaTeIbHYIO Cpery

6.2. JIM1eH3MOHHO€E U CBOOOHO pacnpocrpansaeMoe nmporpaMmmHoe o0ecreyeHue

No

[lepeyeHs JIMIIEH3HOHHOTO MPOTrPAMMHOI'O
obecrieueHus.

PexBu3uTHI MMOATBECPIKAAOIICTO JOKYMCHTA

Microsoft Windows 10 KopnioparuBHas

(Cornamenue Microsoft Open Value
Subscription V9221014 Cornamenue
nericreutenbHO ¢ 01.11.2020 mo 31.10.2023).
HoroBop noctasku [10 Ne 128-21 ot
30.10.2021.

Microsoft Office Professional Plus 2016

(Cornamenue Microsoft Open Value
Subscription V9221014 Cornamenue
nercreutesbHO ¢ 01.11.2020 mo 31.10.2023).
Horosop nocraBku 110 Ne 128-21 ot
30.10.2021.

Kaspersky Endpoint Security
«CrangaptHbiii Russian Edition»

Cy6nuuen3nonHsbIi foroop Ne 102 ot
24.05.2018. Cpoxk aeicTBUs JINLEH3UH 10
19.08.2020 I'paxxmancko-npaBoBoit Jlorosop
(Kontpakt) Ne 27782 «IlocTtaBka mpojsieHUs
npaBa moJib30BaHus (uien3un) Kaspersky
Endpoint Security ot 03.06.2020. Cpok
nevcrBua auueH3uu 19.08.2022r.

Google Chrome

CBoboaHO pacmipoctpansiemoe [10 cormacHo
YCIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHUS

Cpensl mporpammupoBanus Dev C++ |
CodeBlocks, Visual Studio Community
Edition

CBoboaHO pacmpoctpansiemoe [10 cornacHo
YCIIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHUS




6.3. Ilepeyennb yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

1. CemoBa H.A. J[luckperHass maTeMaTuKa. 3aJaydl TOBBIILICHHONH CIIOKHOCTH:
OPaKTUKYyM JUIs TOJATOTOBKM K HHTEepHeT-3k3ameHy / Cemoa H.A., Cego B.A. —
Caparos: Aii [lu Dp Menma, 2018. — 97 c. — ISBN 978-5-4486-0133-0. — Texkcr:
AIEKTPOHHBIN // IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/71561.html—  Pexxum  pmoctyma: Uit aBTOPH3UP.
nonb3oBateneit. - DOI: https://doi.org/10.23682/71561

2. bepexnoit B.B. [luckperHas maremartuka: ydeOHoe mocobue / bepexnoii B.B.,

[TanomunkoB A.B. — CraBponoiib: CeBepo-KaBkaszckuii penepanbHblii YHUBEPCUTET,
2016. — 199 c. — Tekct: anektponnbii // IPR SMART: [cait]. — URL:
https://www.iprbookshop.ru/69380.html—  Pexxum  mocTyma:  [yis  aBTOPH3HP.
[Tonmp3oBarenen

3. Pszanos, FO. JI. luckpetnas marematuka: yueoHoe nocobue / FO. JI. PszanoB. — 2-
e u3f., nepepad. u gon. — benropoxa: Uzn-so BI'TY um. B. I'. lllyxosa, 2016. — 297 c.
4. Hosuxo, ®@.A. JluckperHas maTemMaTHKa IJis MPOrPAaMMHUCTOB: y4eO. JJisi BY30B /
®.A. HoBukoB. — 3-¢ uzn. — CII6.: ITutep, 2008. — 384 c.: un. — (Cepus «Y4ueOHHUK
JUTSL BY30BY).

5. Kombuios, B. U. Kypc nuckpernoit matemaTuku: yueo. nmocooue / B. M. Konbuios. —
CIIO.: Jlans, 2011. — 206 c.

6. HMganos, b.H. Jluckpernas maremMaTuka. AJTOPUTMBI U MIPOTPaMMBbI. PaciimpeHHbIi
Kypc: yueO. mocobue sl CTYIEHTOB BY30B, OOyYarOIMXCsl IO CIEHUAIBHOCTH
"Ilpuknagnas matemMatuka u uHpopmaruka" / b. H. IBanoB. — M.: U3zsectus, 2011. —
510 c.

7. JluckpeTHass MaTeMaTUKA: METOJUYECKUE YKA3aHHS K BBHITOJHEHHUIO JTAOOPATOPHBIX
paboT g CTYyAEHTOB, oOydaromuxcs 1o HampasieHusM OakamaBpuara 230100
«Mudopmaruka u BerancauteabHas Texuukay u 231000 «IIporpammuas uHxeHepusp /
coct. FO. /1. Ps3zanoB. — benropoxa: U3n-so BI'TY, 2013. — 60 c.

8. bamokeBnu D.JI., KoaneBa JI.®D., PomannukoB A.H. JluckpeTHas mareMaThka
[OnexkTpoHHBIN pecypc] — DIJEKTPOH. TEKCTOBblE AaHHble. — M3a. nentp EAOU,
2010. — Pexxum moctyna:https://elib.bstu.ru/Reader/Book/7572— 3BC BI'TY um B.I'.
[ITyxoBa, o mapoJito

9. Xarraptu P. JluckperHas wmaTemaTtWka Ui TPOTPAMMHUCTOB [DJIEKTPOHHBIN
pecypc]: yueOHoe mocobue/ Xarrapth P.— DIEKTpOH. TEKCTOBBIE JaHHBIE. — M.:
Texnocdepa, 2012. — 400 c.— Pexxum gocryma: http://www.iprbookshop.ru/12723. —
OBC «IPRbooksy, 1o mapoiro

10. Knamano @.K. JluckpetHas maremaruka. Yacts 1. OCHOBBI TEOPHUU MHOXKECTB U
KOMOWHATOpuKa [DneKTpoHHBI pecypc]: ydyebnoe mnocobue/ KrnamanoB @O.K.—
DJIEKTPOH. TEKCTOBbIE JAaHHbIE. — M.: MOCKOBCKHUI TOCY/1apCTBEHHBIN CTPOUTEIbHBIM
yauBepcutetr, ObBC  ACB, 20100 — 112 c¢— Pexum jgocryna:
http://www.iprbookshop.ru/16394. — DBC «IPRbooksy, mmo mapoutto.

11. Pszanos, 0. JI. Iuckpernas maTeMartuka [DneKTpoHHBIN pecypc]: yueb. uzm. / 1O.
JI. Ps3aHoB. — 2-¢ u3n., n0om. — OJEKTPOH. TEKCTOBBbIE AaH. — benropoa: U3a-Bo
BITY UM. B. I. [IlyxoBa, 2016. — Pexum JIOCTyTa:
https://elib.bstu.ru/Reader/Book/2016041412413209800000656808 — DOBC BI'TY um.
B.I'. IllyxoBa, no napo:ito.

12. JIuckpeTHass MaTeMaTuKa [ DNEKTPOHHBIN pecypc]: METOI. yKa3aHUs K BBIIOJHEHUIO



https://doi.org/10.23682/71561
https://elib.bstu.ru/Reader/Book/7572
http://www.iprbookshop.ru/12723
https://elib.bstu.ru/Reader/Book/2016041412413209800000656808

nab. paboT I CTYJAEHTOB, OOy4YalolIUXCS IO HampapiaeHusM mnoarotoBku 230100
"Undopmatuka u BbruuciautenabHas texHuka', 231000 "Ilporpammuas uHxeHepus'" /
BI'TY um. B. I'. IlllyxoBa, kad. nmporpaMMHOro oO€cCleYeHUs! BBIYUCI. TEXHUKH U
aBTOMaTtu3up. cucreM ; coctT. FO. /1. Psa3aHOB. — DNEKTpOH. TEKCTOBBIE IaH. — benropo:
M3np-eo BI'TY wum. B. TI. IlyxoBa, 2013 — Pexum  jgocryna:
https://elib.bstu.ru/Reader/Book/2013040917340591999600001857— BbC BI'TY wum.
B.I'. lllyxoBa, o mapoJto.

6.4. IlepeyeHb HHTEPHET pecypcoB, MpodeccCHOHAIBHBIX 023 TaHHBIX,
nH(GOPMAIMOHHO-CIPABOYHBIX CHCTEM

1. Dnexrponnas 6ubmmoreka (Ha 6aze DbC «bubmmoTex») — Pexum nocryna:
http://ntb.bstu.ru

2. DnexTpoHHO-OMOimoreynas  cuctema  IPRbooks —  Pexwm  mocryma:
http://www.iprbookshop.ru
3. DIeKTpoHHO-OMOIMOoTeYHAas cucrema «YHUBEpPCUTETCKAS oubnmoTeKa

ONLINE» — Pexxum noctyma: http://www.biblioclub.ru/


https://elib.bstu.ru/Reader/Book/2013040917340591999600001857
http://www.iprbookshop.ru/

