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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIUMIIJIMHE

Kareropus

KO):[ 1 HAUMCHOBAHUEC

HanmenoBaHue mmoxasaTess

(rpyna) Kox u HanmeHoBaHue WHJINKATOPA OLICHUBAHUS Pe3yNbTaTa
. KOMITETCHIIUU JOCTYDKCHUS 00y4YeHHUS 0 TUCIUIUTHHE
KOMIICTCHITUN
KOMITCTCHITUU
Oobmenpodeccno | OIIK-1. Cnocoben OIIK-1.1. 3HaHus
HaJIbHBIC MPUMEHSITh 3HATh: OCHOBBI
KOMITETEHIINU €CTECTBCHHOHAYYHBIC U MaTeMa-THKH,
oOIICHHKEHEPHBIC 3HAHUS, (U3UKH, BEIYUCITH-
METOIBl MATEMATHIECKOTO TENEHOW TEXHUKH U
aHaJM3a U MOJICTTPOBAHUS, MPOTrPaMMHUPOBAHHS
TEOPETHUUECKOTO U OIIK-1.2. YMenus
AKCIIEPUMEHTAIBHOTO YMeTh: peniarsb
WCCIIEIOBAHNUS B CTaHJapT-HbIC
npodeccuoHanbHON npodeccuoHanbHbIE
JESATSILHOCTH 3aj1a4uu ¢
IMPUMCHCHUEM
€CTECTBCHHOHAYYHBIX
1 00I1Ie-MHKECHEPHBIX
3Ha-HUM, METOJ0B
MaTEeMaTH-4eCKOTO
aHanmm3a u Moje-
JIUPOBAHUSL.
OIIK-1.3. Hasriku

BrnaneTs: HaBBIKAMHU
TEOPETHUECKOI0 U
IKCIIE-PUMEHTAITBHOTO
HCCIIe0-BaHUS
00BexToB mpodec-
CHOHAJILHOM
JeATEILHOC-TH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOU NPOI'PAMMBI

1. Komnerennus OIIK-1. CnocoOeH MpUMEHSTh €CTECTBEHHOHAYYHBIE U
O0OIIEMHKEHEPHBIE 3HAHUS, METOJIHI MATEMATHYECKOTO aHAJIN3a U

MOACIINPOBAHHA, TCOPCTHYICCKOI'O N SKCIICPUMMCHTAJIbHOI'O MCCIICIOBAHHA B

HDOd)CCCHOHaJIBHOfI ACATCIBHOCTH

JlanHast koMIieTeHIUsT HOPMUPYETCS CASAYIONTUMU TUCIUIIMHAMU.

Cramns HanmMeHnoBanus AUCITUTLINHEI
1. MaremaTuueckuii aHaIu3
2. Anrebpa u reomeTpus
3. duzuka
4. Wndopmaruka
5. OCHOBBI IPOTPAMMHPOBAHHS
6. WnxenepHas rpaduxa
7. JuckperHas Maremarnka
8. Teopust BEpOSTHOCTEN U MaTeMaTUYECKasl CTATUCTHUKA
9. MareMaTrnueckas JJOTUKa U TEOPHUs aJTOPUTMOB
10. BrruucinurennrHas MaTeMaTHUKa
11. HccnenoBanue onepanuii




3. OBPBEM JIUCHUITJIMHBI
OO01mast TpyI0€MKOCTh JUCIIUITINHBI COCTABIISIET 7 3a4. equHMII, 252 Jaca.

CDopMa HpOMC)KYTO‘IHOfI arrecranuu 3a4CT, 9K3aMCH

Bun yae6HO# paboThI Bceero | Cemectp | Cemectp
4acoB Ne 2 No 3
OO0m1as TpyA0eMKOCTh TUCIMIUIUHBI, Yac 252 108 144
KonTakTHas pa6oTa (ayAiuTOpHbBIE 3aHATHS), B T.4.: 108 53 55
JIEKIIUA 34 17 17
nabopaTtopHbIe 68 34 34
PAaKTHYECKHE
IPYIIOBBIE KOHCYJIBTALUU B IIEPHO TEOPETUUECKOTO 2 4
00y4eHUsI U TPOMEKYTOYHOM aTTeCTalluu
CamocrosiTeIbHAs padoTa CTYAE€HTOB, BKJIIOYAS 144 55 89
HHANBHAYAJIbHbIE M TPYNNOBbIe KOHCYJIbTALUH, B TOM
qyucie:
KypcoBoii npoekr
KypcoBas pabota
PacuetHo-Tpaduueckoe 3aanne
WuuButyanbsHOe TOMaIIHEe 3aaHue
CamocrosTenbHast paboTa Ha MOATOTOBKY K ayIUTOPHBIM 110 55 53
3aHATHAM (JICKINHU, TPAKTHYECKHUE 3aHSTHS,
71a00paTOPHBIC 3aHSATH)
OK3aMeH 89 3a4er 36




4. COJIEPKAHUE TUCHUTIIVHBI

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

Kypcl Cemectp 2

O0BeM Ha TEMAaTHYECKUNA
paszzen 1o BuaaM yuyeOHon

Harpy3Ku, 4ac
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1. MHoxecTBa
olepalyy HaJl MHOXKECTBaMM, HOpMasibHble (popmbl KaH- 6 12 19
TOpa, TEOPETUKO-MHO)KECTBEHHBIE TOKIECCTBA, TEOPETHKO-
MHOXECTBEHHbIE YPABHEHUS
2. KomOuHatopHbIe 00BEKTHI
HOJMHOXECTBA U [IEPECTAHOBKHU, Pa3MEIIEHUS U CoYeTa- 5 10 18
HUS, IEPECTAHOBKHU, Pa3MEIICHUS M COUYETAHUS C IOBTOPE-
HUSIMH, 33714 BBIOOpPA
3. OtHomeHus
oTiepanyy HaJl OTHOUICHUSIMH, UX CBOMCTBA, TPAH3UTHBHOE 6 12 18
3aMbIKaHHE, OTHOIICHHUS 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, TAKIIHI, 12 o4 30
CBSI3HOCTb, JIEPEBbsI, KJIMKH, HE3aBUCUMbIE MHOXKECTBA,
packpacka; OpHeHTHPOBAHHBIE Tpadbl: MOUCK, CBI3HOCTH,
0a3a u anTHOa3a, KpaTyailue MyTy, IEHTPbl U MEIUAHBI.
5. byness! pynkunN
cBoiicTBa OyneBbIX pyHKINN U (YHKIMOHATbHAS MOJIHOTA, 5 10 23
rpappl  OyneBbIX (YHKIMH, MUHUMH3ALUSA OYJIeBBIX
GyHKIMH M WX CHCTEM, MporpaMMHas pealu3anus
OyneBbIX (HYHKIMN
BCEI'O 17 34 53




4.2. Conepxanue NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
He npenycMoTpeHo y4eOHBIM IIaHOM

4.3. Copep:xanue J1a00paTOPHbIX 3aHATHIA

No HaunmenoBanue Tema mabopaTopHOTO 3aHATHUS K-Bo CamocrosrensHas
n/m | pasgena JUCIUTLTTHBI 4acoB . f;fooTToaBE; «
ayTUTOPHBIM
3aHATUAM
cemectp Ne 2
1 MHoxecTBa Orneparuy HaJu MHOKECTBAMHU 6 6
2 Hopmanbsabie popmsl Kantopa 6 6
3 TeopeTHKo-MHOKECTBEHHBIC 6 6
TOXK]IECTBA
4 TeopeTuKo-MHOKECTBEHHBIE 4 4
ypaBHEHUS
S) Komb6unaropusie ANTopUTMBI TOPOKACHUS 8 8
00BEKTHI KOMOMHATOPHBIX 0OBEKTOB
6 3amaun BEIOOpA 4 4
HUTOI'O. 34 34

cemecTp Ne 3

1 OTHOLIEHUS OTHOIIIEHUS U UX CBOMCTBA 4 4
2 TpaH3UTUBHOE 3aMbIKAHWE OTHOLIECHUI 4 4
3 OTHOIIEHUS! YKBUBAJICHTHOCTH 2 2
4 OTHOIIICHUS TTOPSIKA 4 4
o) I'padbt MapupyTsl 4 4
6 BEZ 003 4 4
7 CBSI3HOCTB 4 4
8 KpaTyaiimme myTu BO B3BEILIEHHOM 4 4
oprpade
9 Kparuaiimme nytn Mexay Kaxaon 4 4
napoi BEPIIMH BO B3BEUICHHOM
oprpade
HUTOTO: 34 34
BCETO: 68 68

4.4, Conep:xaHue KypCcoOBOIo MpoeKTa/padoTsbl
He npenycMoTpeHo yueOHbBIM TIJIaHOM



4.5. Conep:kaHue pacueTHO-Irpa)uuecKoro 3ajaHus,
HHAUBHUAYAJIbHBIX JOMAIIHUX 3aaHUH

He npenycMoTpeHO yueOHBIM TIIaHOM

O6HICI/IH}KGHGDHLI€ 3HaHHWA, MCTOJAbI MATCMATHYCCKOI'O aHAJIN3a 1 MOACIIMPOBAHMSI,

5. OHEHOYHBIE MATEPHUAJIBI U1 TPOBEJAEHUA TEKYIIEI'O
KOHTPOJISI, MIPOMEXYTOUYHOM ATTECTAIIMA

5.1. Peanu3zanunsa KoMneTeHIui

1 Komnerenmus OIIK-1. CnocoOeH NpUMEHITh €CTECTBEHHOHAYYHEIE U

TCOPCTUYICCKOT'O M SKCIICPUMCHTAJIBHOI'O UCCJICAOBAHUS B HDOd)CCCHOH&J'IBHOfI

ACATCIIBHOCTHU

(k0O u GhopMyIUPOBKA KOMNEmeHyuu)

HanmeHnoBaHMe MHAMKATOPA DOCTHKECHHS

KOMIICTCHIIMH

HCHOJ’IB3y€MH€ Cpe€acTBa OLCHUBAHUA

OIIK-1.1.

3HaTh: OCHOBBI MaTEMATHKH, (DU3UKH, BEITHCIIH-
TENBLHON TEXHUKH U IPOTPAMMHUPOBAHUS

3anuTa 1a00paToOpHON PabOThI

OIIK-1.2.
YMeTh: pemaTts cTaHIapTHbIE

poecCHOHAIbHBIE 33/1a4H C IPUMEHEHHUEM
€CTCCTBCHHOHAYYHBIX U O6H.[CI/IH)KCHCprIX 3Ha-
HUI, METOJIOB MaTEMaTHYECKOTO aHAIU3a U

MOACIIMPOBAHMS.

3anuTa 1a00paToOpHON PabOThI

OIIK-1.3.

B.Ha):[eTBZ HaBbIKaMH TCOPETHUYCCKOT'O U IKCIIC-
PUMCHTAJIBHOTO UCCIICAOBAHUA 00BEKTOB

HpO(l)eCCHOHaHLHOﬁ JACATCIbHOCTH

3a1uTa JJabopaTOpHOM pabOTH, IK3aMEH, 3a4eT

5.2. TunoBble KOHTPOJIbHbIE 32JaHUA JIA IPOMEKYTOYHOMH aTTeCTAlluN

5.2.1. IlepeyeHb KOHTPOJILHBIX BONMPOCOB (THMOBBIX 3aaHUIA)

IJIS DK3aMeHa

/1

Haunmenosanue
paszaena TUCUUILIMHbI

CopepxaHue BOIIPOCOB (TUITOBBIX 3aJaHHI)

.| MHOXecTBa

Onepanny HaJ MHOXKECTBAMH.
CrnocoOsI xpaHeHus MHOecTB B amsiTi DBM. IIporpammuas
peanu3anys ornepanui HajJ MHOXKECTBAMM.

OCHOBHBIE 3aKOHBI AITeOPHI TOAMHOKECTB (CBOMCTBA ONEpariuil).

Hopmansusie popmsl Kantopa.
JlokazaTenbCcTBa TEOPETUKO-MHOKECTBEHHBIX TOXKIECTB.
PenieHne TeopeTHKO-MHOKECTBEHHbBIX YPAaBHEHUH.

.| KomOnHaTopHbie 00bEKThI

[TonmMHOXecTBa, epecTaHOBKY (0€3 MOBTOPEHUII U ¢
MOBTOPEHUSIMH), pa3MellieHus (6e3 MOBTOPeHUH u ¢
MMOBTOPECHHSIMU ), coueTaHus (6€3 TOBTOPEHUN U C
MIOBTOPEHUSIMH).

TeopeMbl 0 KOJTMYECTBE KOMOMHATOPHBIX OOBEKTOB.
[Topoxnenue KOMOMHATOPHBIX OOBEKTOB METOAOM ITOUCKA C
BO3BPALCHUEM

KomOuHaTopHbIe 00BEKTHI M 33]1a4i BBIOOpA.




OtHouIeHUus

CoO0TBETCTBUS, BUIEI COOTBETCTBHII.

OtHomenusi. Onepanuu HaJl OTHOILICHUSIMH.

[Iporpammuas peanu3zanusi onepanuii HajJl OTHOIICHUSIMHU.
OCHOBHBIE CBOICTBA OTHOIIICHUH.

3ambIKaHue OTHOIIEHUH. HaxoxieHne TpaH3uTHBHOTO
3aMbIKaHMS.

OTHoOIIeHNE PKBUBAJICHTHOCTH. Pa30reHne MHOKECTBA Ha KJIaCChI
SKBUBaJIEHTHOCTH. DOpMUPOBAHKE OTHOIICHHS YKBUBAJICHTHOCTHU
10 pa30MECHHUIO.

OtHomenue nopsiaka. MakcumanbHble U MUHUMAJIbHbBIE
AJIEMEHTBI YIIOPSI0YCHHOT0 MHOYKeCcTBa. Hanbonpmue u
HAaWMEHBIIINE JIEMEHTHI YIOPSAI0YEHHOTO MHOKECTBA.
Tomnonoruueckasi COpTUPOBKA.

I'padm

I'padsl 1 poacTBeHHbIe UM 00BEKTHL. CIIOCOOBI 3aJaHMUS.
N3omopdusm rpados.

ITouck MapmpyTOB, LiENEH, [IUKIOB METOIOM ITOMCKA C
BO3BPALICHUEM.

OWepoBbl U FaMUJIBTOHOBBI LIUKIIBI.

JlepeBbs 1 ux cBoiictBa. KonmuecTBo 1epeBbeB ¢ N BEPLIMHAMU.
CBSI3HOCTH, KOMITOHEHTHI CBSI3HOCTHU, alnroputMm Kpackara.
[ToxpeiBarolee 1epeBO MUHUMAIBLHONW CTOMMOCTH, aJlTOPUTMBI
IIOCTPOEHUS.

Cas13HOCTB B oprpade: cuiabHasl, 0JHOCTOPOHHSIS, ci1adast.
HaxoxneHne CuIbHOCBSA3HBIX KOMIIOHEHT.

[Touck B oprpade B rimyOuHY U B HIHPUHY.

KpaTuaiinme myTy Bo B3BEIIEHHbBIX Oprpadax, alroOpuTMbl UX
HaXO0XIACHHUS.

LlenTp 1 MearaHa B3BEIIEHHOTO oprpada.

HezaBucuMble MHOXKECTBA U KIIUKH.

Packpacka rpaga. XpomaTruueckoe 4nucio.

Bbynessl pyHKIIMM

byneBbl ¢yHkumuu. TabnuuHble, aHanUTHYECKHE M TpadoBbIe
crocoObl 3a71aHus OyJIeBbIX PYHKIMN U UX CUCTEM.

[Toctpoenne 6GuHapHBIX TpadoB OyeBbIX GYHKINH.

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

Munumusanus 0yneBbix QyHkuuii B kiacce JJHO.

Cko004Hass MUHMMHU3ALUS OyIeBBbIX QYHKIUI.

[TonHast COBOKYITHOCTD 37IEMEHTApHBIX OyJeBbIX (QYHKINH.
3aMKHYTbIE KJ1acchl GyHKIMH. DyHKIIMOHATBHAS [TOJTHOTA
HAaOOPOB 3JI€MEHTAPHBIX (PYHKIIMA.




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

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

B Meroguueckux yKa3aHMSX K BBIIOJHEHHUIO JIaDOpaTOpHBIX padoOT 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 HAa TPOBEPKY CTENEHM YCBOEHUS Marepuajla M I[OHMMAaHUs
TEOPETUYECKUX CBEACHUN, HCIOJb3YEMBbIX B MPOIECCE BHINOMHEHUS paOOThI; s
3alIUTBl HEOOXOJMMO TPEJICTaBUTh B MEYATHOM (PyKONMUCHOHN) QopMe OTYeT o
nabopaTopHON paboTe, BBINOJHEHHBI CaMOCTOATEIBHO U B COOTBETCTBHUU CO BCEMU
TpeOOBaHUSIMHU, TPHUBEAEHHBIMH B METOAMYECKUX YyKa3aHUAX K  BBINOJHEHHUIO
naboparopubix pabot. [IpumepHbie mepedeHb KOHTPOIBHBIX BOMPOCOB MJIST 3aIUTHI
71a00paATOPHBIX pabOT NPUBE/ICH B TAOJUIIE:

Temartuka naboparopHoit KoHTponbHbIe BOIPOCHI
paboThl
Jlaboparopnas pabota Nel. | 1. JlaTe omnpeserieHne OHATHSIM:
Onepanuu Hax — MHOXECTBO, 3JIEMEHT MHOKECTBA;
MHOXCCTBAMH — KOHEYHOE MHOXECTBO, MOIIITHOCTh MHOKECTBA,

— OECKOHEYHOE, CYETHOE U HECUETHOE MHOKECTBO;

— IYCTO€ MHOYKECTBO, YHUBEPCYM;

— MOAMHOXECTBO, COOCTBEHHOE MOIMHOKECTBO;

— OyreaH, ornepaiuy HajJ MHOKECTBaMH, alredpa MmoAMHOKECTB.

2. IlpuBecTr MpUMEpHI 3aIaHUSI MHOKECTBA PA3IMYHBIMH CITOCOOaMHU.
3. IlpousuttocTpupoBaTh ONEPALUHN HAJ MHOKECTBAMU M CBOICTBa
orepanuil 1uarpaMMamMu Juiepa.

4. BbunciuTh 3Ha4€HUE TEOPETUKO-MHOKECTBEHHOT'O BBIPAYKEHMSL.

5. CpaBHUTH CIIOCOOBI MPEICTABIEHUSI MHOXKECTBA B amsaTH DBM
(0O6beM maMsTH, BpeMsl BBITIOJHEHUS OTeparuif).

Jlabopartopnast pabora No2. | 1. J[aTh onpeienieHue MOHSATHSM:

HopmanbHabie popmbl — IIEPBUYHBIN TEPM;

Kantopa — DJIIEMEHTAPHOE MEPECCUCHUE;
— HopmanbHas ¢popma Kanropa;
— KOHCTUTYEHTA;

— coBepuieHHass HOK;

— NpocTasl UMIUIMKAHTA;

— COKpAILlEeHHAsl, TYIUKOBast 1 MUHUManbHass HOK.

2. Kak nonyunts HOK 13 mpon3BobHOTO TEOPETUKO-MHOKECTBEHHOTO
BBIPQ)KEHUS ?

3. Kak nonyunts coBepmennyro HOK n3 npoussonsnoit HOK?

4. Kak nonyunts coBepiieHHyr0 HOK 13 npon3BoIbHOrO TEOPETHKO-
MHOECTBEHHOT'O BBIPa)KEHUS?

5. Kak momyunts cokpamennyro HOK?

6. Uto Takoe umIinkanTHas marpuna Ksaitna? [lns yero ona
HCTIOJIb3yeTCs?

7. Kak nonyuuts Bce Tynukossie HOK?

Jlaboparopnast pabora Ne3. | 1. J[aTe ompeneneHne TeOPETUKO-MHOKECTBEHHOMY TOK/IECTBY.




Teopetuko-
MHOXCECTBCHHBIC
TOX]IECTBA

2. Yto sBNeTCS AOKA3aTENLCTBOM TOTO, UTO PABEHCTBO JBYX
TEOPETUKO-MHOKECTBEHHBIX BBIPAKEHUM HE SIBJISIETCS TOXKIAECCTBOM?

3. B dem 3akitouaercs METO IBYX BKIIFOUCHHI?

4. Yro Takoe xapakrepucTuyeckas QyHKIUS MHOKECTBA?

5. B ueM 3akmrouaeTcs MeTO1 XapaKTePUCTHICCKUX HYHKIIUA?

6. B yem 3akirodaercss METO] IKBUBAJICHTHBIX MPEOOpa3oBaHmiA?

7. Kak aBTOMaTu3upoBaTh JI0Ka3aTEIbCTBO TEOPETUKO-MHOKECTBEHHBIX
TOXKJIECTB METOZOM SKBUBAJICHTHBIX MpeoOpa3zoBaHuii?

Jlaboparopuas pabota Ne4.
Teopetuko-
MHOYKECTBEHHbBIC
YpaBHEHHS

1. Jlate onpeneneHne TeOPETHKO-MHOKECTBEHHOMY YPaBHEHUIO.

2. YTo TaKkoe yacTHOE U 00I1Iee pelIeHne TeOPETUKO-MHOKECTBEHHOTO
ypaBHEHUA?

3. Uro sBIsieTCS YCIOBUEM CYLIECTBOBAHHS PELICHUS TEOPETUKO-
MHO>KECTBEHHOT'O YpaBHEHHUS?

4. Kak onpenenuTs MOIIHOCTh OOIIETO PEHIeHUE TEOPETHKO-MHOKECT-
BEHHOTO ypaBHEHHSA?

5. Kak onpenenuT MUHUMAIbHOE U MAKCUMAJIbHOE 10 MOIIIHOCTH
YaCTHOE PElICHUE TEOPETHKO-MHOKECTBEHHOTO YPaBHEHUs?

6. Kak momy4unTs oO1iee pemeHne TeopeTuKo-MHOKECTBEHHOTO
ypaBHeHUs?

Jlaboparopuas pabota NeS.
AJTOPUTMBI TIOPOKIACHUSI
KOMOWHATOPHBIX 00BEKTOB

1.Yro Ha3piBaeTCd KOMOMHATOPHBIM O0BEKTOM?

2. B 4em 3akitouaercs npaBuiio npousBeaeHus? s yero, Kormna u Kaxk
€ro MPUMEHATH?

3. B uem 3akmrouaeTcst MeTO/ 1Moucka ¢ Bo3BpamieHuem? M3obpasure
o0IIMHA PEeKYpCUBHBIN aJIFTOPUTM IIOMCKA C BO3BpAILEHUEM B BUJI€ OJIOK-
CXEMBI.

4. Jloka)xute TEOPEMY O KOJINYECTBE MTOJAMHOKECTB N-3JIEMEHTHOTO
MHOkecTBa. ONUILINTE aNTOPUTM MTOPOXKIAECHUS TOIMHOKECTB.

5. JlaliTe onpenenenne nepectaHoBKH. JloKaXuTe TEOPEMY O
KOJIMUECTBE MEPECTAaHOBOK N-3JIEMEHTHOI'0 MHOeCTBa. OnuiuuTe
QJITOPUTM TOPOKICHUS IEPECTAHOBOK.

6. JlaiiTe onpenenenne pazMenieHuo. JJokaxxuTe TeopemMy 0 KOJIIMIeCTBE
pa3MeleHuii N-3JIeMEHTHOTr0 MHOXKecTBa 110 K Mectam. Onuinute
AITOPUTM MOPOKICHUS pa3MEIICHUH.

7. JlaliTe onpeneneHue pa3MeIleHUIo ¢ OBTOpeHUsAMU. JlokaxuTe
TEOPEMY O KOJINYECTBE Pa3MELICHUM ¢ TOBTOPEHUSIMH N-3JIEMEHTHOTO
MHOKecTBa 110 K MecTam. ONHUIIUTE alrOpUTM TOPOXKICHUS
pa3MEIIEeHNN C TOBTOPEHUSIMHU.

8. JlaiiTe onpenenenne couetanuio. JJokaxuTe TeopeMy 0 KOJTUIeCTBe
coueranuii u3 N o K. OMHIIKTE AITOPUTM TOPOXKICHUS COUCTAHHH.

9. IlpeanoxuTe aITOPUTM OPOXKIECHUS TTOJAMHOXKECTB B OPSI/IKE
yBeIMYEHUS (YMEHBIICHHS) MOIIHOCTH.

10. {aiiTe onpeneneHne MyIbTUMHOXKECTBY, MOIITHOCTH
MYJBTUMHOKECTBA, KPATHOCTH 3JIEMEHTA.

11. [aiite onpenenenre NepecTaHOBKY C MMOBTOPEHUsIMU. JlokaxuTe
TEOPEMY O KOJINYECTBE NIEPECTAHOBOK C MOBTOPEHUAMHU. Onummre
QITOPUTM HOPOXKICHUS IEPECTAHOBOK C IIOBTOPEHUSMHU.

12. JTaiiTe onpeneneHyne cCOYeTaHUs ¢ HOBTOPEHUAMH. JloKkaxkuTe
TEOpPEMY O KOJIMYECTBE COUETAaHUH C IIOBTOPEHUAMH U3 N JIEMEHTOB 110
K. OnummTe anropuT™ NOPOXKICHUSI COUYCTAHUI C TIOBTOPEHHUSIMHU.

Jlaboparopnas pabota Neb.
3amaun BeIOOpa

1. Kakue 3aiaun oTHOCATCSA K 3a7a4aM BeIOOpa?

2. YTo Ha3bIBAIOT TPACKTOPHSIMHU 337a4u BBIOOpA?

3. Uto Ha3bIBatOT (PYHKIIMOHAJIOM TPACKTOPHH, 3a4EM OH HYXKEH?

4. B yem 3akimoyaeTcs MPOSKTHUPOBAHKE aJITOPUTMA PEIICHUS 3a7a9u




BBIOOPA C UCIIOJIB30BAHNEM AJITOPUTMOB ITOPOXKICHHUSI KOMOMHATOPHBIX
00BbeKTOB?

5. Kak mpeoOpazoBath aaropuT™ HOPOKICHUS KOMOMHATOPHBIX
00BEKTOB B &JITOPUTM pEIICHUS 33/1a4H BbIOOpa?

Jlaboparopnas pabota No7.
OTHOIIEHHS U UX CBOWCTBA

1. Uto Ha3bIBaeTCsA ynopsgoueHHoM mapoi? Yem paznuyaroTcs
YIOPAIOYCHHAS TIapa U JBYX3JIeMeHTHOe MHOXecTBO? Kakoe oTinune
B 0003HAYEHUSIX YIOPSIIOYCHHOMN Mapbl U JBYX3JIEMEHTHOTO
MHOKecTBa?

2. Yro sBisieTcs MpsIMbIM (I€KapTOBBIM) IPOU3BEIEHUEM MHOMXKECTB?
3. Onpenenure MOLHOCTD MPSAMOTO (J€KapTOBa) MPOU3BEACHUS IBYX
3aJJaHHBIX KOHEUHBIX MHOKECTB.

4. Yo Ha3bIBacTCSl OMHAPHBIM COOTBETCTBUEM ?

5. Yto saBnsgercs 001acTbiO OTIPABIECHUS U 00JIACTBIO ONPEEIICHUS
OouHapHOTro cooTBeTCTBUA? UTO sIBIIeTCS 00IaCThIO MPUOBITUS U
00J1acThI0 3HaYEHUI OMHAPHOTO COOTBETCTBUSA?

6. Uto Ha3pIBaeTCs 00pa3oM U MpooOpa3oM dIeMeHTa Ipr OMHAPHOM
COOTBETCTBUU?

7. Onpenenute 00pa3 Ka)Ka0ro JIeMeHTa U3 001acTU ONpeeTieHus
3aJJaHHOTO COOTBETCTBUsA. OmpenenuTe mpoodpas KaxkI0ro JIEMEeHTa 13
o0nacTy MPUOBITHS 33JaHHOTO COOTBETCTBHSI.

8. Kakoe O6mHapHOE COOTBETCTBHE HAa3bIBACTCS (DYHKIIMOHAIBHBIM?

9. Kakoe cooTBeTCTBHE Ha3bIBACTCS MOTHOCTHIO OnpeeneHHbIM? UTo
HA3BIBACTCSI OTOOpakeHuEM?

10. Kakast ¢pyHKIIMS Ha3bIBAE€TCS CIOPHEKTUBHOM, a KaKkas —
WHBEKTHUBHON?

11. Yro Ha3wpiBaeTCA B3aMMHO-0/IHO3HAYHBIM 0TOOpakeHneM?

12. Yro Ha3wpiBaeTCsi OMHAPHBIM OTHOLICHUEM?

13. Kakoe GuHapHOE OTHOIIIEHUE HA3bIBAETCS MYCThIM,
TOXKIECTBEHHBIM, YHUBEPCAITbHBIM?

14. TlpuBeauTe IPUMEPHI 3aTaHUST OTHOIICHUN PA3IMIHBIMU
croco0amH.

15. Onpenenute, NPUHAATCKUT JIA 3a/IaHHAS YIIOPSIOUEHHAs TTapa
KOMITO3UINH 33/IaHHBIX OTHOIIeHUH. HazoBUTE ynopsaoueHHyo napy,
MIPUHAICIKANTYI0 KOMITO3UITUH 33JaHHBIX OTHOIICHUHA 1
VIOPSAOYCHHYIO TIapy, He MPUHAATIEKAITYI0 KOMITIO3UIIUN ATHX
OTHOUIEHUH.

16. [aiiTe onpeaeneHrs OCHOBHBIM H MPOU3BOIHBIM CBOHCTBAM
oTHoHIeHUH. OnpenennuTe CBOMCTBA 3aJaHHOTO OTHOILICHMUSI.

JlaGopatopnas paborta Ne§.
TpaH3UTHBHOE 3aMBbIKaHUE
OTHOIICHHUS

1. Yto Ha3bIBae€TCs 3aMbIKAHUEM OTHOIICHUS OTHOCHUTEIIBHO 33aJJaHHOTO
cBoiicTBa’?

2. Kak mony4uutsb pedieKCHBHOE 3aMbIKaHHE OTHOIIICHUS, 33JaHHOTO
rpadom?

3. Kak nony4uuts pedaekcuBHOE 3aMbIKaHHE OTHOIICHHUS, 33JAHHOTO
MaTpuuen?

4. Kak moay4uTh CHMMETPHUYHOE 3aMbIKAaHHE OTHOIICHHUS, 33JAHHOTO
rpadom?

5. Kak mony4utbs CHMMETPHYHOE 3aMbIKAHUE OTHOIICHHUS, 33JAHHOTO
MaTpuiein?

6. B uem 3akirouaeTcst METO OObEIUHEHUS CTCIICHEH BBIYMCIICHUS
TPAH3UTHBHOTO 3aMbIKaHHSI?

7. Onpenenure MOPsI0K PYHKIIMHA BPEMEHHOU CI0XKHOCTH METOIa
00BeIMHEHUS CTEIIEHEN?

8. [TomyunTe TpaH3UTHUBHOE 3aMBIKAHHE OTHOLICHWS, 32IaHHOTO




rpadom.

9. B ueM 3axitouaercst MeTo Y opiiaia BBIYMCICHUS TPAH3UTUBHOTO
3aMbIKaHHA?

7. Onpenenute NOPsI0K PYHKIIMA BPEMEHHOU CI0XKHOCTH METOIa
Yopmamia?

Jlaboparopuas pabota Ne9.
dakTOPMHOKECTBA

1. Yo Ha3BIBaETCS KJIACCOM IKBUBAJICHTHOCTH U (DAKTOPMHOKECTBOM?
2. Jlokaxxute, 4TO KJIACChl 5KBUBAJIECHTHOCTH SKBUBAJIEHTHBIX
AJIEMEHTOB PaBHBI.

3. JIokaxkuTe, YTO KJIACChl SKBUBAJIEGHTHOCTH HE 3KBUBAJIEHTHBIX
3JIEMEHTOB HE MEPECEKAIOTCS.

4. IlocTpoiiTe OTHOLIEHHE SKBUBAJIEHTHOCTH, OIIPEAEIISEMOE 3alaHHBIM
pazOueHHuEeM.

5. IlpuBenure mpuMep OTHOILICHMS 3KBUBAJICHTHOCTH, KOTOPOE
pa30bMBaeT MHOXKECTBO HAa KOTOPOM OHO MOCTPOEHO, Ha JIBa PaBHBIX 1O
MOIIHOCTH KJIacCa 3KBUBAJIEHTHOCTH.

JlaGopaTtopnast pabota Nel0.
YnopsimoueHHbIC MHOKECTBA

1. YUro Ha3bIBaeTcs ynopsJ0YeHHBIM MHOKECTBOM?

2. Kakue 35eMeHTBI yIIOpsI0UEHHOTO MHOXKECTBA HAa3bIBAIOTCS
CPaBHUMBIMH, 2 KaKH€ — HECPaBHUMBIMU?

3. Kakoe MHOKECTBO Ha3bIBACTCS JIMHEHHO YIOPSI0YCHHBIM?

4. ITocTpoiiTe OTHOLIEHUE CTPOrOro NOPsi/IKa, aCCOLMMPOBAHHOTO C
3aJJaHHBIM OTHOLIEHHEM Nopsaka. Mcnonb3yiite MaTpuuHOE U
rpagoBoe MpeJICTaBIeHNe OTHOILICHHH.

5. [loctpoiite OTHOIIEHHE JOMUHUPOBAHHUS, ACCOLUUPOBAHHOTO C
3aJJaHHBIM OTHOILIEHHEM Hopsaka. Mcnonb3yiiTe MaTpu4HOE U
rpadoBOe MpeICTaBICHUE OTHOIICHUH.

6. Uto npexacrasisieT cOO0M TPaH3UTUBHOE 3aMbIKaHHE OTHOILICHUS
JOMUHHUPOBAHMSI, aCCOLIMMPOBAHHOTO C 33JaHHBIM OTHOILIEHUEM
HOpsIKA.

7. Onpenenute OCHOBHBIE CBOMCTBA OTHOIICHUST JOMUHUPOBAHHUS.
8. SIBisiercs M OTHOLIEHHWE JOMHUHUPOBAHUS OTHOIIEHUEM MOpsKa?
9. Uro Takoe nuarpamma Xacce?

10. Yro Takoe Tomosornueckas coptupoBka? Ilpumennre anroputm
TOTOJIOTUYECKON COPTUPOBKHU K OTHOLIEHHUIO, Tpad KOTOPOro UMeeT
LUKJIBL.

JlaGopatopnas pabora Nell.
MapuipyTsl

1. {aiiTe onpenenenue rpada, oprpada, ncesrorpada, mynbturpada,
runeprpada, B3BemeHHoro rpaga. Yto Takoe cTeneHb BEPUINHBI,
IIOJIyCTENEHb UCXO/a U NoJIycTeneHb 3axona? Jlaite onpenencHue
MOHSTHUSIM CMEXKHOCTU Y MHIIUJIEHTHOCTH.

2. Yo Takoe MaTpUlla CMEKXHOCTH U MaTpULla UHIUJAEHTHOCTH?
[IpennoxuTe pa3au4Hble CIOCOObI XpaHEHUS B3BEIICHHBIX IrpadoB 1
oprpados B namsatu IBM. Pa3paboraiite anropurmsl npeoOpa3oBaHus
0JIHOTO crioco0a XxpaHeHus rpada B Ipyrou.

3. Kakue rpadsr HazbIBatoTCst n30MOppHBIMU? CKOJIBKO CYLIECTBYET
rpadoB, nzoMopPHBIX 3aganHOMY? PazpaboTaiite aaropuTMBI
pOBEPKH n30MopPu3Ma IByX rpados.

4. JlaiiTe onpeAenieHue MapupyTa, [enu, NpocToi nenu. Onummre
AJITOPUTMBI ITOJIYYE€HHUS BCEX MAPLIPYTOB, LIENEW U MPOCTHIX LeTeN
3aJJaHHOM JuIMHBL. Kak MOXHO MOACYMTATH KOJUYECTBO MapIIPyTOB
3aJJaHHOM JUIMHBI MEXIy KaX10i mapoil BepiuH rpada?

5. UTo Ha3bIBaeTCS PACCTOSHUEM MEXYy 3a/laHHBIMU BEPIIMHAMM,
HKCIIEHTPUCUTETOM BEPIIMHBL, IUAMETPOM U paanycoMm rpada? Kakas
BepirHa rpada Ha3sIBaeTCs nepudepuitHon, neHTpanbHoi? UTo
Ha3bIBaeTCs LeHTpoM rpada? Kakas nens Ha3bIBacTCs AHAMETPATbHOMN?




Jlaboparopnast pabota Nel2
uxmasl

. [laiiTe onpeneneHue MUKIa U MPOCTOrO IUKIIA.

. Onummre anropuT™ MOTYYSHHs BCEX MPOCTHIX IIUKIIOB B Tpade.
. Kakoit muk1 Ha3pIBaeTCsS TaMUIBTOHOBEIM?

. Kax onpenenuts, sasercs au rpad raMuIbTOHOBBIM?

. Kaxoit riuksn Ha3bIiBaeTcst S3iIepoBbIM?

. OnummTe anropuTMBI MOJIYYEHUS BCEX TAMUIBTOHOBBIX ITHKJIOB.
. OnHIIMTE AITOPUTMBI MTOTYYSHHS BCEX JHIICPOBBIX IIUKIIOB.
. Kakux rpadoB 6ombIire — 3ii1epOBhIX WU TaMUIBTOHOBBIX?

Jlaboparopnas pa6ora Nel3
CBsi3HOCTB

. Kakoii rpad HazbiBaeTcst CBSI3HBIM?

. Uro Takoe mMaTpula cBA3aHHOCTH BepiinH? Kak ee BoIYMCIUTD?
3. Uto Ha3pIBa€TCS MOCTOM, TOUKOM COUJICHEHHUS, pa3pe3om, pedepHon
Y BEPLUIMHHOW CBA3HOCTBHIO?
4. Jlaifte onpenenenue aepeBy u jecy. Kakumu cBoiicTBamMu 00s1agatoT
JIepeBo U Jiec?
5. Uto Takoe nucT U KopeHb aepeBa? CKOIbKO KOPHEH MOXKET UMETh
nepeBo? Jlokaxure.
6. CKOJBKO pa3NUYHbIX JIEPEBHEB MOMKHO ITOCTPOUTH Ha N BepIIMHAX ?
Jokaxwure.
7. JlaiiTe onpeeneHne MOKPhIBAIOIIEMY JEPEBY U MOKPHIBAIOIIEMY
necy. CKoabKo pedep HYKHO YAaTUTh U3 CBSA3HOTO rpada, 4ToObI
MOJIyYHTh OKphIBatotiee nepeBo? CKoIbKO pedep HYKHO yIaTuTh U3
HECBS3HOTO rpada, 4ToObI MOTYYUTh MOKPBIBAIOIINHN Jiec?
8. Onummmre anroput™m Kpackana. Urto takoe “Oyket”?
9. Onuumre anroput™ GOPMHUPOBAHUS BCEX MOKPBIBAIOIIHNX J1I€PEBHEB
CBSI3HOTO Tpada.
10. Kak onpenensieTcss CTOMMOCTb ITOKPHIBAIOILETO JIepEBa
B3BEIIEHHOT0 rpada? OnuiuTe alropuTMbl HOCTPOEHUS
MOKPBIBAIOLLETO 1€PEBA MUHUMAJIBHON CTOMMOCTH.

1
2
3
4
)
6. Kak onpenenuts, siBusieTcs au rpad SHaepoBbIM?
7
8
9
1
2

Jlaboparopnast pabota Nel4
Kparuaiimme mytu Bo
B3BEIIIEHHOM oprpade

1. Yo Ha3bIBaeTCs KpaTyallliuM MyTEM U KpaTyalIliM pacCTOSHUEM
MEXy ABYMs BEpLUIMHAMU BO B3BELICHHOM oprpade?

2. OnummTe arOPUTMBI HAXOXKJICHHS KpaTyalImX mMyTel Mexy
3aJJaHHOM Mapoil BepIlMH BO B3BELIEHHOM oprpade.

3. Uto Takoe nepeBo kpardaimmx mytei? Kak ero moctpouts?

4. Onpenenute NOpsAAOK (YHKIIMN BPEMEHHOHN CIIOKHOCTH aJIropuTMa
Jenkcrpel.

JlaGopatopHnas pabota Nel5
Kparuaiimme nytn mexnay
Ka)KJI0M ITapoy BEpIIUH

BO B3BEIIEHHOM oprpade

1. Kak ucrnonb30Bath anroput™ J{eWKCTphI IuIsi HAXOKICHHS
KpaTyalmx IMyTel MeXay KaK0i mapoi BEPIIMH BO B3BEILIEHHOM
oprpade?

2. B gem 3akmouaercsa meto [1InmOeria Hax ok IeHUs KpaTdalImx
myTel MeXIy KaXJI0i mapoil BEpIIH BO B3BEIICHHOM oprpade?

3. Omumnre anroputm doiaa HaXOXKACHUS KpaTYANIINX TyTeH
MEXTy KaXJI0i mapoil BEepIIMH BO B3BEIICHHOM oprpade.

4. Onpenenute NOPAIOK (PYHKIIMH BPEMEHHOM CII0KHOCTH aJITOPUTMA
JIeHMKCTpBI U1 HaXOKIEHUs KpaTdyalllnX IIyTel MeXAy KaK101 napou
BEPIITMH BO B3BEIICHHOM oprpade?

5. Onpenenure NOPsIIOK (PYHKIIUN BPEMEHHOM CI0KHOCTH alrOpUTMa
dnoiiaa 114 HaXOXKICHUS KpaTYallliuX MyTeHd MEXKy KaKI0W mapou
BEpIIKH BO B3BEIIEHHOM oprpade?

6. Onpenenure MOPsSIO0K PYHKIIMHA BPEMEHHOU CI0KHOCTH aITOPUTMA
[[Inmbenna s HaXOXKISHUS KpaTUyalliuX IMMyTeld MeXIy KakK10H mapoiu
BEpIIKH 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 OTBETWJ Ha 3aJaHHbIC IpernojiaBaTesieM
JIOTIOJTHUTENIbHBIE BOIIPOCHI.

5.4. Onucanue KpUTEpPUEB OLEHUBAHUS KOMIIETEHIMIA M IIKAJIbI OLlEeHUBAHMS

[Tpu mpomeXyTOUHOU aTTecTanuu B (hOpMe dK3aMEHa MCIOJIB3YETCs CIACAYIOIast
ITKajIa ONEHUBAHMS: 2 — HEYJOBJICTBOPUTEIBHO, 3 — YIOBIETBOPUTEILHO, 4 — XOPOIIIO,
5 — oTamyHO.

[Ipn mpomekyTouHOHM arTecTanud B (popMe 3adeTra MCHOJB3YeTCsS CIeAYIoImas
IIIKaJIa OIICHUBAHUA: 3a4TEHO, HE 3aUTEHO.

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

HanmenoBanue Kpurepuii onieHuBanus
[oKa3aTes
OLICHUBAHUs
pe3yibTaTa 00y4eHuUs
IO JUCLUILINHE

3HaHUs 3HaHHE TEPMHUHOB, ONIPEIECICHUM, OHITUI

3HaHKHEe OCHOBHBIX 3aKOHOMepHOCTeﬁ, COOTHOIHCHI/Iﬁ, IIPUHIUIIOB

OO0BEM OCBOEHHOI'O MaTcpHrajia

IlonHOTa OTBETOB HA BOIIPOCHI

YeTKOoCTh U3JI0KEHUS U HHTCPIIPCTANN 3HAHHUI

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

YMeHue UCronb30BaTh TEOPETUUECKIE 3HAHUS 1711 BBIOOpA METOIMKHU
penieHust TpoeCCHOHATBHBIX 3a71a4

YMmenue IMPOBEPATH pCHICHUC U AHAJIM3UPOBATH PC3YJIbTATHL

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

OueHka NpenoJaBaTENEM  BBICTABISIETCS 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 TepMUHOB, | He 3HaeT TepMuHOB |3HAET TEPMUHBI H 3HaeT TEpMUHBI U |3HAET TEPMUHBI H
onpeeIeHUH, U OTIpeACTICHIIA OTIpe/ICTICHUS, HO OTIpEICIICHUS OTIpEICIICHHS, MOXKET
IIOHSATHMI JOyCKaeT KOPPEKTHO
HETOYHOCTHU c(hopMyIMpOBaTh X
(popmympoBoOK CaMOCTOSITEIIbHO
3nanue ocHOBHBIX |He 3HaeT ocHOBHEIC |3HAaeT OCHOBHEIE 3HaeT OCHOBHBIC 3HaeT OCHOBHEIC
3aKOHOMEPHOCTEH, |3aKOHOMEPHOCTH U 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH,  |[3aKOHOMEPHOCTH,
COOTHOILIEHUH, COOTHOIICHUA, COOTHOILIIEHUS, COOTHOIIIEHU, COOTHOILICHUS, ITPUH-
NPUHIUIIOB MIPHHIUTIBI HPUHIATIBL NPUHIUIBI TOCTPO- |LIUITBI TOCTPOCHUS
IMOCTPOCHU S 3HAHUU MOCTPOCHHUS 3HaHuy |CHUS 3HaHPII>i, ux 3HaHPII>i, MOXET
HMHTEPIPETUPYET U |CAMOCTOSATENIFHO MX




HCTIONIB3YEeT

IMOJIYy4YUTh U
HCITI0JIB30BATh

O0BEM OCBOEHHOTO
Marepuaja

He 3naer
3HAYUTEJIHLHON YaCTH
MarepHuaia
JMCIIUIIMHEI

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

3HaeT MaTepual
JTUCIUTUTAHBI B
JIOCTATOYHOM
o0Beme

O0nanaer TBEpAbIM U
TIOJTHBIM 3HAHUEM
Marepuaa IUCIUILIIN-
HbI, BJIAJICET JIOTOJHHU-
TEJbHBIMU 3HAHUSMH

TlomHoTa OTBETOB Ha

He naetr orBeTHI Ha

JlaeT HemoJHbIE

JlaeT oTBETHI Ha

Jlaet nomnHele,

BOIIPOCHI OOJIBIIIMHCTBO OTBETHI Ha BCE BOIPOCHI, HO HE BCE|pa3BEPHYTHIC OTBETHI
BOIIPOCOB BOIPOCHI - TIOJIHBIC Ha IOCTaBJICHHEIC
BOIPOCHI
YeTKoCcTh W3naraet 3Hanus 6e3 |M3naraer sHanus ¢ |M3naraer 3sHaHus H3naraet 3HaHus B
W3JI0KECHUS U JIOTUYECKOU HapyLICHUSAMH B 0e3 HapYIICHUI B [JIOTHYECKOI
UHTEPIIPETAMU  |[IOCIEI0BATEILHOCTH  |IOrUYECKOM JIOTUYECKOH IIOCJIEIOBATCIIBHOCTH,
3HAHUN II0CJIEA0BATENBRHOCTH |[IOCIICAOBATCIIb- CaMOCTOATECIBHO UX
HOCTH HUHTEPIIPETUPYS U
AHAIU3UPYSI
He wmroctpupyer | BeimonuseT Brinonuser Bemonnser
H3JI0)KEHUE TTOSICHSIIOIINE CXEMBI | [OSICHSIOLINE MOSCHSIONINE PUCYHKU
TTOSICHSFOIIIMU W PUCYHKH PUCYHKHU U CXEMBI | CXEMbI TOYHO U
cXeMaMu, He6p€)KHO nc KOPPEKTHO U AKKypaTHO, paCKpbIBasa
pUCYHKaMu U OINOKaMH TIOHSITHO IIOJIHOTY YCBOCHHBIX
NpUMepamMu 3HAHUH
Hesepno uznaraer u | [Jomyckaet I'pamoTHO 1 IO I'pamoTHO U TOUHO
HUHTEPIPETUPYET HETOYHOCTH B CYIIECTBY M3JIaraeT 3HaHus;,
3HAHUS HW3JI0KSHUH U H3JIaracT 3HAHUSA JIenaeT
I/IHTepHpeTa]_[I/II/I CaMOCTOSATCIIbHBIC
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 Bezommbo4Ho pemaer
CTaHIapTHbIC CTaHJapTHEIE HETOYHOCTH B CTaH/JapTHbIE CTaHJapTHbIE
npodeccroHanbHble | MPOPECCHOHANBHBIE | PEIICHUU npodeccuoHanbl | npodeccuoHaIbHbIE
3aJ1a4u ¢ 3aJa4u ¢ CTaHaPTHBIX bI€ 3a/1a41 C 3aJla4u ¢
MPUMEHEHUEM NpUMEHEHUEM npodecCHOHANBHBI | MPUMEHEHHUEM MIPUMEHEHUEM
METOAOB METO/10B X 3a/1a4 ¢ METOJIOB METOJIOB TUCKPETHOM
JTUCKPETHOM JUCKPETHOM NpUMEHEHUEM JUCKPETHOM MaTEeMaTHKH
MaTeMaTHKU MaTeMaTHKH METOJIOB MaTeMaTHKH

JUCKPETHOMN

MaTEeMaTHKH
YmeHue He ymeer Hcnons3oBanue YmMeer YMeno UCIIOJIb3YET
UCIIOJIB30BATH HCIIOJIB30BaTh TEOPETUYECKUX HCIIOJBb30BaTh TCOPECTUUCCKUEC
TeOopeTHYECKHe TEOPETUYECKHE 3HAHUH U1 TEOPETUYECKHe | 3HAHUS JAJs BRIOOpa
SHAHWS JJIST 3HAHUA I BBIGOpa MeToKy| SHAHMA JUIs METOJIUKU pEIICHUS
BHIGOPA METOTHKH BBIOOPA METOTUKH perners BBIOOpA npodeccnoHamTbHBIX

pemenus METOINKHU 3a1a4

PCILICHIA npodecCHOHANBHBI npogeccroHaNbH pelienus
npodeccroHanbHbI X 3a71a4 BIX 3a7a4 npodeccHOHab
X 3aJ1a4 BBI3bIBAET HBIX 32724

3aTPYAHEHUS

Omnenka copMHUPOBAaHHOCTH KOMIIETSHIINH MO TTOKa3aTesto HaBbIky.

Kpurepuit YpoBEHb OCBOEHHUS U OLICHKA
2 3 4 5
Bnanenue naBeikamu| He Bmameer He nocrarouno Bnaneer [podeccrnonansHo
TEOPETHUUECKOTO U HaBBIKAMU XOPONIO BJIAJCET HaBBIKAMU BJIAJICCT HABBIKAMU




SKCHEPUMEHTAIBHOT | TEOPETHYECKOTO H HaBBIKAMHU TEOPETHIECKOTO U | TEOPETUIECKOTO U
0 HCCIIEIOBaHUSA JKCIICPUMEHTAIBHOT | TEOPETUYECKOTO M | 3KCIEPUMEHTAIBH | SKCIEPUMEHTAILHOTO
00BEKTOB 0 UCCIETOBaHUS SKCIIEPUMEHTAIBHO | OTO MCCIEIOBAaHUS | MCCIEAOBAaHUS
npodecCHOHANBHONW | OOBEKTOB T'O UCCIIeTOBAHUS 00BEKTOB 00BEKTOB
TEATEITLHOCTH npodeccCHOHaTBLHON | 0OBEKTOB POQECCHOHATILHO | TTPOPECCHOHATBEHOM
JeSITeIbHOCTH npo¢eCcCHOHANBEHON | 1 AEATEIHOCTH JeSITeTbHOCTH
JeSITeIbHOCTH
KauectBo He xauectBeHHO He nocrarouyno He nocrarouno KauectBenno
BEITIOJTHEHHS BBITIOJTHSICT KaueCTBEHHO KaueCTBCHHO BBITIOJTHSIET
WCCIIeIOBaHNH WCCIIEIOBAHUS BBITIOTHSIET BBITIOTHSIET HCCIIETOBAHMS
00BEKTOB 00BEKTOB WCCIIEIOBaHUS WCCIIEI0BaHNUS 00BEKTOB
podeCCHOHANTEHOM | TpodeccHOHANBHON | 0OBEKTOB 00BEKTOB PO eCCHOHATTEHOM
JeSTeTbHOCTH JIeSITENIHOCTH, npodeccuoHaNbHON |TpodecCHOHaNbHOM | AESTENEHOCTH
JIOITYCKAaeT TpyOble | NEeATSIBHOCTH, JIeSITEeIIbHOCTH,
omnoOKu JIOITyCKaeT U JIOITyCKaeT U
WCTIPaBIISIET WCTIIPaBIISET
OmMOKH C OIINOKHU
IIOCTOPOHHEN CaMOCTOSTENBHO
MTOMOTIIBIO
CamocrosTensHOCTS | He Mmoxer Beimonnser [Ipu BemonHennn | CaMOCTOSATENBHO
BBITTOJTHEHHUS CaMOCTOSTETLHO WCCIIEIOBaHUSA WCCIIETOBAHUS BBITIONTHSIET
I/ICCJIC)Z[OB&HHIZ BBIIIOJIHATH O6’LCKTOB O6’I)CKTOB HUCCJICJOBaHUA
00BEKTOB WCCIIEIOBAHUS npohecCHOHANBHOH | TIPOEeCcCCHOHATEHOM | 00BEKTOB
npodecCHOHANBHON | OOBEKTOB JESITETHbHOCTH C JeSITeTbHOCTH npodecCHOHANTEHON
JeSITeNbHOCTH po(hecCHOHANBHON | MOCTOPOHHEH nHOTAa TpeOyeTcs | MesTebHOCTH
JeSITeTbHOCTH MOMOIILIO MOCTOPOHHSIS

IIOMOILb




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE O0ecreyeHue

Ne HanmenoBanue cienuaabHBIX HOMEIICHUN 1 OcHalleHHOCTh CHELUAIBLHBIX TOMEIICHUN U
MTOMENICHUH JJII CAMOCTOSITEIbHON pabOThI MTOMENICHUH JJI1 CaMOCTOSITEIHHOM pabOThI
1. VYyeOHas ayTuTOPHS JIs TPOBEACHUS Crnernuanu3upoBaHHas MeOEIb.
JIEKITMOHHBIX 3aHATHH MynpTUMeaniiHAsE YCTAaHOBKA, KpaH, JOCKU
2. YyeOHas ayIuTOPHS JIs1 TPOBEACHUS Crnernuanu3upoBaHHas MeOEIb.
1a00paTOPHBIX 3aHATHIA KommnbroTeps! Ha 6a3e nporeccopoB Intel niu
AMD.
3. YuranpHbIHA 3a71 OMOIHOTEKH I CAMOCTOSITENBHOM Crienamu3upoBaHHAS MEOEIb.

paboTs

KoMriproTepHasi TeXHHKa, MOIKITIOYCHHAsT K CETH
HMHTEPHCT U UMCIolIad JOCTYIl B 3JICKTPOHHO-
00pa3oBaTeNbHYIO CpEy

6.2. JIM1eH3MOHHO€E U CBOOOHO pacnpocrpansaeMoc nmnporpaMmmHoOe odecreueHue

No HepequL JIMOCH3WOHHOI'O IIPOrpaMMHOI'O PexBusutel MMOATBEPKAAOIICTO JOKYMCHTA
obecrieueHus.
1. Microsoft Windows 10 Kopriopatushas (Cornamenue Microsoft Open Value Subscription
V6328633 Cornamenune neiictsutenbHo ¢ 02.10.2017
mo 31.10.2020). Torosop noctasku 110
0326100004117000038-0003147-01 ot 06.10.2017.
2. Microsoft Office Professional Plus 2016 (Cormamenne Microsoft Open Value Subscription
V6328633 Cormamenue neiictsurensao ¢ 02.10.2017
mo 31.10.2020). Joroop moctasku [10
0326100004117000038-0003147-01 ot 06.10.2017.
3. Kaspersky Endpoint Security «Crangaptasiii Russian | Cy6nunensuonssiii qorosop Ne 102 ot 24.05.2018.
Edition». Cpok nieictBust uiien3uu 10 20.07.2019
4. WurerpupoBannas cpena pazpaborku Microsoft JIutieH3MOHHBII TOTOBOP
Visual Studio 2013 No 63-14x o1 2.07.2014;
5. Cpenst nporpammupoBanus Free Pascal, Dev C++ CBob6onHOo pacnpocTpansiemoe 10 cormacHo ycnoBusiM

wim CodeBlocks

JIMOCH3MOHHOI'O COrJIaliCHUA




6.3. Ilepeyennb yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

1. Hosukxos, @.A. luckpetHasi MaTeMaTUKa JJisi IPOTPAMMUCTOB: y4eO. JJis
By30B / ®.A. HoBukoB. — 3-¢ u3a. — CII6.: [Tutep, 2008. — 384 c.: un. — (Cepus
«Y4eOHUK 711 By30BY»).

2. Komsuos, B. . Kypc auckpernoit marematuku : yue6. nocobue / B. U.
Komrwuios. — CII6. : Jlaas, 2011. — 206 c.

3. Msanos, b.H. {uckpeTHas MaremaTuka. AJITOPUTMBI M TIPOTPaAMMBI.
Pacimpennslii kypc : yueb. mocodue ajisi CTyJIEHTOB By30B, 00y4aroluXcs Mo
cnenunanbHoCTH "[Ipuknagnas marematuka u nHopmatuka" / b. H. iBaHoB. — M. :
H3sectus, 2011. — 510 c.

4.  Psazanos, I0. J[. luckpeTHas MaTemaTuka : yueOHoe rmocooue / FO. 1.
PszanoB. — 2-e u3n., nepepad. u qon. — benropox : Uzn-Bo BI'TY um. B. I'. lllyxoga,
2016. — 297 c.

5. JluckpeTHas MaTeMaTHKa: METOIMUYECKUE YKAa3aHUSI K BBITIOJTHEHUIO
a00paTOPHBIX pabOT AJIS CTYJEHTOB, 00YUYarOIIUXCs M0 HAIIpaBJIECHUsIM OakaliaBpuaTa
«Mudpopmaruka u BeruncautenbHas Texuuka» u 231000 «lIporpammuas nHxenepusd /
coct. FO. /1. Psa3anoB. — benropoxa: U3n-so bI'TY, 2013. — 60 c.

6. bamokesuu D.J1., KoBanesa JI.®., PomannukoB A.H. [luckpernas
MaTeMaThKa [ DIIEKTPOHHBIN pecypc| — DIEKTPOH. TEKCTOBBIC aHHbIE. — M311. eHTp
EAOMU, 2010. — Pesxxum noctyna:https://elib.bstu.ru/Reader/Book/7572— 3BC BI'TY
um B.T'. lllyxoBa, o naposto

7. Xarraptu P. luckperHas MareMatuka JJisi IpOrpaMMHUCTOB [ DIEKTPOHHBIN
pecypc]: yue6Hoe mocobue/ Xarraptu P.— DnekTpoH. TeKCTOBBIEC JaHHBIE.— M.:
Texnocdepa, 2012.— 400 ¢.— Pexxum moctyma: http://www.iprbookshop.ru/12723. —
OBC «IPRbooksy, o mapoo

8. KnamanoB ®.K. [luckpernas marematuka. Yacts 1. OCHOBBI TEOpUU
MHOKECTB U KOMOMHATOpHUKa [ DIEKTpOHHBIN pecypc]: yueoHoe nocodue/ Knamanon
@®.K.— DnekTpoH. TeKCTOBBIE NaHHble.— M.: MOCKOBCKHI rOCYy1apCTBEHHBIN
ctpoutenbHblil yauBepeuteT, ObC ACB, 2010.— 112 ¢.— Pexxum noctymna:
http://www.iprbookshop.ru/16394.— 5BC «IPRbooksy, o mapoJtto.

9. Psasanos, IO. /]. JluckpetHast MaTeMaTHKa [ DJIEKTPOHHBIN pecypc] : yueo.
m3a. / ¥O. J1. PszanoB. — 2-¢ u3M., A0M. — DJIEKTPOH. TEKCTOBBIC J1aH. — benropof :
N3n-so BI'TY um. B. I'. lllyxosa, 2016. — Pexum nocrtyna:
https://elib.bstu.ru/Reader/Book/2016041412413209800000656808 — DBC BI'TY wum.
B.I'. lllyxoBa, o napoJto.

10. MuckpeTrHas MaTeMaTuka [ DIEKTPOHHBIN pecypc] : METOM. yKa3aHus K
BBITIOJIHEHHUIO JIa0. paboT JJIsl CTY/IEHTOB, OOYYAIOIIMXCS 110 HATIPABJICHHUSIM TOJITOTOBKU
230100 "Madopmartuka u BeraucauTenbHas Texauka'", 231000 "[IporpamMmmvuast
umxenepus" / BI'TY um. B. I'. lllyxoBa, kad. mporpaMMHOT0 00eCTIEeYeHHS BEIYUCT.
TEXHUKHU U aBTOMATU3UP. cUCTEM ; cocT. 0. [I. Ps3aHOB. — DJIEKTPOH. TEKCTOBBIE AaH. —
benropon : U3n-Bo BI'TY um. B. I'. lllyxoBa, 2013 — Pexum noctyna:
https://elib.bstu.ru/Reader/Book/2013040917340591999600001857— 3BC BI'TY um.
B.I'. lllyxoBa, no napoito.



https://elib.bstu.ru/Reader/Book/7572
http://www.iprbookshop.ru/12723
https://elib.bstu.ru/Reader/Book/2016041412413209800000656808
https://elib.bstu.ru/Reader/Book/2013040917340591999600001857

6.4. IlepeyeHb HHTEPHET pecypcoB, NpodeccHOHAIBHBIX 023 TaHHBIX,
nH(GOPMANMOHHO-CIIPABOYHBIX CHCTEM

1. Dnexrponnas 6ubnmoreka (Ha 6aze DbC «bubmmoTex») — Pexxum mocrymna:
http://ntb.bstu.ru
2. OnexkTpoHHO-OnOmMoTeyHass cucreMa IPRbooks — Pexum  moctyma:

http://www.iprbookshop.ru
3. DneKTpoHHO-OMOIMOoTEeYHAas cucrema «YHUBEpPCUTETCKAS oubnuoTeka
ONLINE» — Pexxum moctyma: http://www.biblioclub.ru/


http://www.iprbookshop.ru/

7. YTBEPKJIEHUE PABOYEN ITPOI'PAMMBI®

PaGoyass mnporpamma yTBepxkaeHa Ha 20 € /20 £/ yuebHBIA TrOx

6e3 M3MeHeHH i / ¢ I3MEHEeHUSIMH, IOTIOTHEHUAMU

[Ipotokomn Ne 4 sacenamms xa ephI o) «A » 04 2040r.

S”

3aBenyromuii kadeapoi \’\ (ITonsixo B.M.)

nonnucs,\ﬁl/lo
/ -

/ommcs, DUO

JIMpeKTop HHCTUTYTA ¢ (benoycos A.B.)

3 3anoHAeTCs KaX/Ibli yueOHbIH o/l Ha OTAEbHBIX JIMCTAX
* Hy)Ho€ MomYepKHyTh



