MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadempa Ne 2

YTBEPX/IAIO
PykoBoaurens 00pa3oBareabHON IPOrpaMMBl

CT. Ip€noaaBaTciib

(IOIKHOCTB, Y4. CTEIICHb, 3BaHNE)

H.B. PemernukoBa

?umu)(bamnnm)

( HCh)

«20» Bespans 2025 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«JluCcKpeTHass MaTEMaTUKA
(HaumeHOBaHUE UCIUILTUHBI)

KO,Z[ HaIlpaBJICHU A HO)IFOTOBKI/I/

27.03.04
CTHEeHATbHOCTH

HanmenoBanme HaITpaBJICHUA
HO,Z[I‘OTOBI(I/I/ CIICOHUaJIbHOCTH

praBHeHI/IG B TCXHHYCCKHUX CUCTEMaxX

HaunmenoBanue
VYnpasnenue u nHQoOpMaTHKA B TEXHUUECKUX CUCTEMAX
HaIpaBJIE€HHOCTH
®dopma 00yueHus OYHO-3a04HAas
l'on mpuema 2025

Canxkr-IlerepOypr— 2025




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[Iporpammy cocraBui (a)

s
yd

pod., A.T.H., mpod. &/\ 05,02.2025 E.A. llepenenkun

(OMKHOCTB, Y. CTETICHB, 3BaHHE) (moxmucek, nara) (MHUIHATEL, (aMIIIHS)

[Tporpamma oobpeHa Ha 3acenanuu kadeapsr No 2

«05» dpespans 2025 r, mporokoin Ne 7/24-25

3aBeayrommii kadempoit Ne 2

1.¢.-M.H.,ipod. P £>ﬁ‘5.’()_2.2025 B.I'. ®apadonon
(y4. cTerneHs, 3BaHHe) Cﬁ'oz‘in{cr,, nara) (MHUTIHATEI, (haMLITHS)

3amecTuTeNb JUpeKTopa UHCTUTYTa Ne3 1o me 4yegKoil paboTte
CT. IIpenojaBaTelib %ZS H.B. PemernukoBa

(OIKHOCTB, Y. CTETICHB, 3BaHHE) (n@myﬁ‘a{ (MHULIHATEL, (aMIIIHS)



AHHOTaNINA

HucumiuimHa «JluckpeTHas MaTeMaTHKa» BXOJUT B 00pPa30BaTENbHYIO IPOrpamMmy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakalaBpuaTa IO HAMpPaBJICHUIO MOATOTOBKH/
cnenquanbHoctT  27.03.04  «YmpaBineHMe B TEXHUYECKMX CHUCTEMax» HAIpaBIE€HHOCTU
«Ympasienue 1 UHQOpMAaTUKa B TEXHUUYECKUX cucTeMax». Jluciumivna peanusyetcs kadeapoi
«Ne2y.

JucuunnuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIONINX KOMIETSHIIHIA:

YK-1 «CrocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAIM3 U CHHTE3 MH(OpMaIuH,
MPUMEHSITh CUCTEMHBIN TIOJIXOJ] ISl PELICHUS] IOCTABJICHHBIX 33]a1W»

YK-2 «CnocobeH ompenensTh Kpyr 3a/ad B paMKax MOCTaBICHHOW eI U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOI U3 JIEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB ¥ OTPAHUYEHUID)

OIIK-1 «Criocoben aHaM3upoBaTh 3a71a4u MpohecCUuOHATBHOM IeATeILHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOIOB B 00JIACTH €CTECTBEHHBIX HAYK U MAaTEMaTHKN»

OIIK-2 «CnocoGeH ¢popMyaMpoBaTh 3a/1a4u MPophecCUOHATBLHON JesITeIbHOCTH Ha OCHOBE
3HaHUH, TPOPHUIBHBIX pa3JeOB MaTeMaTHUYECKUX M ECTECTBEHHOHAYYHBIX JUCIUIUIMH
(Momymeit)»

ConepxaHue IUCHUILIMHBI OXBaTBIBAET KPYTI BOIMPOCOB, CBS3aHHBIX C JMCKPETHOM
MaTeMaTUKOM, BKJIIOYas TEOPUIO MHOXKECTB, KOMOMHATOPUKY, TEOPHUIO TpadoB, anredpy JOTUKH,
anreOpanyecKre CTPyKTYPHI.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOro IMpolecca: JEKIUH, IPaKTUYECKUE 3aHITHSL, CAMOCTOSITENIbHAs padoTa 00y4aroIerocs.

[IporpaMMoil IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BUABl KOHTPOJIA: TEKYIIHi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B popme 3auera.

OO6miast TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUeHUs O JUCIMILTUHE KPYCCKHID)



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUEHUS 0 JUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[Tonyuenne oOyyaromMUMKCS 3HAHUM, YMEHUH, HABBIKOB, HEOOXOIUMBIX ISl PEIICHHS
3a/1a4 MpoeCCHOHAIBHOMN IEATEIFHOCTH C MPUMEHEHHNEM MaTEMAaTHIECKIX METOJIOB.

1.2. JlucumriuiiHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEILHON MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JUCIIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare m3yueHus AUCHUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00JIa/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx n HauMeHoBaHME HHIUKATOpa
KOMIIETEHIIUHU KOMIIETEHIIUHU JOCTH>KEHUS] KOMIIETEHLIUU
YK-1 Cnocoben
OCYILLECTBIISATh
Y . | YK-1.3.2 3HaTh METOQUKHA CUCTEMHOT'O
MOUCK, KPUTUUECKHIT
MOAXO0/Aa JIJISl PELICHUs] TIOCTABIEHHBIX
aHaJIU3 U CUHTE3
YHuBepcaabHbIe o — 3a1a4
KOMIIETCHIINHU P ’ VK-1.B.2 BnageTb HaBbIKaMU
MIPUMEHSATH
. CHUCTEMHOTO TTOAX0/Aa JIJISl PEIICHUS
CHUCTEMHBII MOJIX0]T
MOCTaBJIEHHBIX 33]1a4
JUISL peLIeHuUs
MOCTaBJICHHBIX 3a/1a4
YK-2 Cnocoben
OTIPENIETATh KPyT
3a/1a4 B paMKax
MOCTABJICHHOM LIENN
U BBIOMpAThH VYK-2.Y.3 ymeTh BbIIBUTATH
ONTUMAJIbHBIC albTEPHATUBHBIC BAPUAHTHI ACHUCTBUH C
YHuBepcanbHbIe
CIOCOOBI NX IEJIbI0 BBIOOpA ONTUMANTBHBIX CITIOCOOOB
KOMITETCHITHT
pelieHus, UCXO/s U3 | pelIeHus 3a/1a4, B TOM YHCIIE C TTIOMOIIBIO
JENUCTBYIOLIUX U(POBBIX CPENICTB
MPaBOBBIX HOPM,
MMEIOIINXCS
pecypcoB u
OTpaHUYECHUU
OIIK-1 Cnocoben
aHAJIN3UPOBAThH
3a/1auun
po(heCCUOHATBHON
pod OIIK-1.3.1 3HaeT OCHOBHEIC ITOJI0KCHHS,
O6menpodeccuoHaabHbIE | ACATEIHLHOCTH HA
. 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U
KOMIIETEHIIMHT OCHOBE TMOJIOKEHH,
MaTeMaTHKH
3aKOHOB ¥ METOJIOB B
obnactu
€CTECTBEHHBIX HaYK U
MaTE€MaTHKHU
OIIK-2 Cnocoben
OpMYJIMPOBATH
(bopwysmp OIIK-2.3.1 3HaeT npoduasHbIE pa3aeibl
Ob6menpodeccuoHanbHbIC | 33/1a4U
. MaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
KOMIIETEHIINHT npodeccroHanbHOI
JUCITUATIITAH
NEeSTETLHOCTH Ha
OCHOBE 3HaHHUH,




POGUITBHBIX
paszenos
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JTUCLIUTUIAH
(Moyeit)

2. Mecro nucuumumHbl B cTpykType OI1

JluctumimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIUIUINH:

— «Maremaruka. MareMaTHYeCKUM aHAIN3,

— «MaremaTuka. AHaJTUTUYECKAss TEOMETPHUsI M IMHEHHAS alreopay.

3HaHus, TMOJYyYECHHbIE NPU M3YyUYEHUHM Marepuaia JaHHOW JUCIHHUIUIMHBL, HUMEIOT Kak
CaMOCTOSTEIIbHOE 3HAUYCHHE, TaK M UCIIOJIB3YIOTCS MPU U3YUYEHUHU APYTUX TUCIUTIINH:

— «Teopus TUCKPETHBIX CUCTEM YIIPABICHUSY,

— «Cucrembl ¢ UCKYCCTBEHHBIM UHTEIIIIEKTOM.

3. O0beM U TpyI0EMKOCTh TUCIUTLIAHBI
JHannaple 00 o0meM oO0beMe TUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaMm) MPeACTaBICHbI B
Tabauie 2.

Tabmuna 2 — O0beM U TPYJA0EMKOCTh AUCHUILIUHBI

TpyroemMKOCTh 110

Bun yueOHoM paboTh Bcero cemecTpam
Neb
1 2 3
Oowan mpyooemKocmo OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuyeckoil no020moeKu
Ayoumopnuvie 3anamus, BCEro vac. 34 34
B TOM YHUCJIE:
nekuuu (JI), (wac) 17 17
npaktuueckue/cemunapckue 3ansatus (113), 17 17
(gac)

nabopartopubie paboTsl (JIP), (uac)
KypcoBoit ipoekT (pabota) (KII, KP), (4ac)
9K3aMeH, (4Jac)

Camocmoamenvnas paboma, Bcero (dac) 74 74
Buo npomesxcymounoii ammecmayuu’ 3a4er,

mudd. 3ager, sk3zamen (3auer, dudd. 3au, | 3ager 3auer
DK3.%%*)

*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH

4. ConeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUTUIMHEI IO pa3eiaM | BUAAM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIuUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Pasznesnsl, TeMBI TUCITATIIINHEI Tesunn 113 P KII CPC
’ (uac) (C3) (uac) (gac) (uac)

Cemectp 6




3 3 14

3 3 14
Paszen 3. Teopus rpados 3 3 14

4 4

4 4

Pazgen 1. Teopust MHOXKECTB

Paznen 2. Kombunatopuka

Pasnen 4. AnreGpa noruku 16
Pasznen 5. Anrebpandeckue CTpyKTypbI 16
Hroro B cemectpe: 17 17 74

Utoro 17 17 0 0 74

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
00y4aroIMMUCS ONPEIeTICHHBIX TPYAOBbIX (YHKIIMIA, CBS3aHHBIX ¢ Oyayiel npodeccuoHaIbHON
JESTENIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA
HasBanue u conepkanue pas3iesaoB U TEM JIEKIIMOHHBIX
3aHSTUN

Howmep pazaena

1 Teopusa MHOXkeCTB. MHOKECTBA M OCHOBHBIE OIIEPALIMH HAJ(
HUMH. Te0opeTUKO-MHOKECTBEHHBIE TOXKIecTBa. Dopmyra
BKJIIOUYCHUS U UCKITIOUCHUs. BUHApHBIE OTHOLICHUS U UX
cBoiicTBa. OTHOIIEHHE SKBUBAJIEHTHOCTH. OTHOIIIEHKE
nopsanka. OtoOpaskeHus U GyHKITHH.

2 Kombunatopuka. OCHOBHBIE 3a7]auil U IIPaBUIIa
komOuHaTopuku. Pazmemmenus. [lepectanoBku. CoueTaHusl.
Paz6uenus. [lonmmuomuansHas popmyna. MeToa BKIIOYEHUH U
uckimodeHuit. Yucno GyHkumii, OneKiuii, ClopbeKIui.

3 Teopus rpadgoB. OcHOBHBIE IOHSTHSI TE€OPUU TpadoB.
MapmipyTst B rpadax. [IpencraBnenus rpadgoB. IUIepoBbl
rpadsl. 'amuneToHOBH Tpadsl. [InanapHbie rpadsbl.
AnroputMmsl 06xoaa rpada B IIUPUHY U TIyOHHY. AJITOPUTM
Heiikctpol. Anroputm [Ipuma. [Ipumenenue Teopun rpaoB B
[IPOrpaMMHPOBAHHH.

4 Anrebpa noruku. Beicka3zplBaHUS U ONepalliy HaJl HUMHU.
®opmyJibel anredpbl BhICKa3bIBaHU. ByneBbl QyHKIIUN U UX
cBoiictBa. Kiaccer OyneBbix pynkiuii. Teopema Ilocra.
Hopwmanbhabie ¢popmbl OyneBbix pyHkumii. [Tomnaom
Kerankuna. Munnmusanus 0yieBbix GyHkimid. [lpumenenue
OyJeBBIX PYHKIIMI B CXEMOTEXHHKE.

5 Anrebpanyeckue cTpyKTypsl. OnpeieieHne U CBOMCTBA IpyI.
Huxnuueckue rpynnel. Cummerpudeckas rpynmna. ['pynna
cummeTpui. Onpenenenne U CBOMCTBa Kosel. OnpeneneHue u

cBowcTBa noJier. I1osie BerueToB. KoHEUHBIE OIS U UX




cBolicTBa. [I[ppuMeHeHne KOHEUHBIX 110JIEH B

HOMGXOYCTOP'ILIHBOM KOOAUPOBAHWHU.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TAOIHILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 Hux Ne
Tembl DopMBbI o
Ne TpynoeMKOCTb, | MPaKTUYECKOM | pa3aena
MPAKTHYIECKUX MPAKTUYIECKUX
n/a o ~ (dac) MOJATOTOBKH, | JUCLIMII
3aHATUN 3aHATUN
(dac) JIUHBI
Cemectp 6
1 | Teopust MHOXECTB Pemenue 3amau 3 1
2 | KomOunaropuka Pemenue 3amau 3 2
3 | Teopus rpados Pemenue 3amau 3 3
4 | AnrebOpa ITOTUKH Pemenwne 3ama4y 4 4
5 | Anrebpanueckue Pewmenue 3amau 4 5
CTPYKTYPBI
Bcero 17
4.4. JlabopatropHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh IPUBEACHBI B TabHIIE .
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
Ne TpymoeMKOCTbh, | MpaKTUIECKOM | pa3aeia
HaumenoBanue nabopatopHbix paboT pyA - | P pasit
/1 (dac) MMOATOTOBKH, | AWCIIHAI
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKkTHpoBaHHEe/ BHITIOTHEHUE KypCOBOW PabOTHI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroLUXcs
Bunbl camocTosiTenbHON paboThI U €€ TPYJA0EMKOCTh IPUBEJIEHBI B TabuLeE 7.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bceero, | Cemecrtp 6,
Bun camocrositenbHOM paboThI
qac qac
1 2 3
W3ydenue TeopeTUYECKOro MaTepHrasa 42 42

muctumiuHsel (TO)

Kypcosoe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)




[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3apanue (/13) 17 17
Kontposbabie paboThl 3a09nnkoB (KP3)
IToaroroBka K IpOMeEXKyTOYHON
arrectaruu (I1A)

10 10
Bcero: 74 74

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIKXCS MO0 JUCIUIUTMHE (MOJIYJIIIO)
VY4eOHO-MeTOIUNYECKNE MaTePUAITBI JIJISI CAMOCTOSATEIBHON paOOThl 00YYarOIIUXCsl YKa3aHBI B I1.11.
7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U AJICKTPOHHBIX YUEOHBIX M3TaHUHN

KomuectBo
AK3EMILTIPOB B
Ug_ll_nj) p/e c bubnuorpadudeckas ccpuika OUOIHOTEKE
B (KpoMe AIIeKTPOHHBIX
SK3EMILIIPOB)

51 Jlekcauenko, B. A. Jloruka. 143
J143 MHuoxecTtBa. BeposSTHOCTS :
yuebHoe nocobue / B. A.
Jlekcauenko ; C.-Iletepb. roc.
YH-T a9pPOKOCM.
puOOPOCTPOCHUS. - 2-€ U3/,
ucnp. u gomn. - CII0. : M3a-Bo
I'VAIL, 2005. - 135 c.
519.6/.8 Epom, U. JI. JIuckperHas 178
E 78 MaTeMaTHKa: yueOHoe mocodue
muis By3oB / W. JI. Epomr, M. b.
Ceprees, H. B. Conosses ; C.-

[Terep6. roc. yH-T a3pOKOCM.
npubdopoctpoenus. - CII6. :
Wzn-so I'VAIIL 2005. - 142 c.
51(075) byrenuna, /1.B. 54
b 93 Maremaruueckast JIOTUKA :
yuebHoe nocoobue / /1. B.
byrenuna, B. M. JlaroguHckuii ;
C.-ITerepb. roc. yH-T a3pOKOCM.
npubdopoctpoenus. - CII6. :
Wzn-so I'YAIL 2011. - 52 c.

o1 byrenuna, /1. B. luckpernas 21

b 93 MaTeMaTHKa: yaeOHoe rocoOue.
Y. 1/ M. B. byrenuna, I'. H.
HbsikoBa, B. M. JlaronuHCcKui ;




C.-IletepO. roc. yH-T a3POKOCM.
npudopoctpoenus. - CIIO. :
W3n-Bo 'YAIL 2018. - 56 c.

519.1/.2
7193

HpsixoBa, I'. H. luckpeTHas
MaTeMaTHKa: yueOHOe mocooue:
B2u4.4.2/I. H. JIpskoBa, A. B.
Knumenko, E. A. Ilepenenkun;
C.-IletepO. roc. yH-T a3POKOCM.
npudopoctpoenus. - CaHKT-
[TerepOypr: U3a-so ['YAII,
2020. - 55 c.

519.6/.8

Accayn, B. H. JluckperHas
Matematuka. KomOunatopuka u
Teopusi rpadoB : yueOHo-
Mmeroaunyeckoe nmocodue / B. H.
Accaymn, E. A. Tlepenenkun ; C.-
[Terep6. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CaHKT-
[TerepOypr : U3n-Bo I'VAII,
2022.- 52 c.

https://e.lanbook.com/book/106869

Epycanumckuii, S.M.
JlucKkpeTHas MaTeMaTHKa.
Teopus u npakTUKyM
[DnexTpoHHBI pecypc] :
yueOHuk / S1.M. Epycanumckui.
— DnekTpoH. naH. — CaHKT-
[TerepOypr : Jlans, 2018.— 476 c.

https://e.lanbook.com/book/107270

[esenes, FO.I1. TuckperHas
MaTeMaTHKa [ DJIEKTPOHHBIN
pecypc] : yueb. nocobue / FO.I1.
[IeBeneB. — DNEKTPOH. 1aH. —
Cankr-IlerepOypr : Jlans, 2022.
-592c.

https://e.lanbook.com/book/102606

Koxyxos, C.®. CoopHuk 3a1a4
10 TUCKPETHOM MaTeMaTHKe
[DnexTpoHHBIH pecypc] :
yuebHoe nocoodue / C.D.
Koxyxos, [I1.1. CoBepTkoB. —
DnekTpoH. aaH. — CaHKT-
[etepOypr : Jlanp, 2022. — 324
C.

7. TlepedyeHb HIEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
UH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn « IHTepHeT»




[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHb SICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB  HH(OPMAIMOHHO-
TEJIICKOMMYHHUKAIIMOHHON ceTH «HTepHeT)
URL anpec HaumenoBanue
https://intuit.ru HarrioHansHbIi OTKPBITEIA YHUBEPCUTET. AJITOPUTMBI U TUCKPETHBIE
CTPYKTYPbI

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOrO 0OECHEUeHUs, HCIOIb3yEeMOTO TMPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yEeMOTro MPOrPaMMHOT0 obecniedeHus npejacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust
Ne /i HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHIUH 00pa30BaTEIBHOTO MPOLECCa MO AUCIUTUINHE

HepequL HCIOJIb3YCMBIX I/IHq)OpMaI_II/IOHHO-CHpaBOIIHLIX CUCTCM IIPCACTABJICH B Ta6J'II/II_[C
11.

Tabnuna 11— IlepedyeHb HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM
Ne i/t HaumenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 | MynbTuMenuiiHas JIEKIIMOHHAs ay IUTOPHS

10. Onenounble cpeacTBa AJIs MPOBEIEHHS TPOMEXYTOUHOM aTTeCTaIlllH

10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS TPOMEKYTOYHOW aTTeCTaIlluu
oOyyaromuxcs o JUCHUIUIMHE IpuBeeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI POMEKYTOTHOW aTTeCTaIlnN

Buj npoMexyTOYHOM aTTecTaluu [TepeueHb OLIEHOYHBIX CPEJCTB

3auer Cnucok BOIpOCOB;
TecTts;
3amaun.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4aroUMMHcs MPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS



100-6amtpHas mIkaga MOy IbHO-PEHTHHTOBOM CUCTEMBI Y HUBEPCUTETA, ITPABUJIA HCTIOIB30BaHUS

KOTOpOM, yCTaHOBJIEHBI COOTBETCTBYIOILLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL

Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUI

Or1reHKa KOMITETEHITUN
S-0ajuTbHAs 1K

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyuaronuiics ri1y0OKO M BCECTOPOHHE YCBOWJI IPOrPaMMHBIHI
MaTepuar;

— YBEpPEHHO, JIOTHYHO, [TOCJIEI0BATEIHLHO U TPAMOTHO €r0 U3J1araer;
— ONMUPAsICh HA 3HAHUSI OCHOBHOW W JIOMIOJIHUTENIbHOW JINTEPATYpHI,
TECHO  TMPUBS3bIBAET YCBOCHHBIE  HAy4YHbIE  IMOJOXKEHUS C
MIPAKTUYECKON JESITebHOCThIO HAIIPaBJICHHUS,

— yMes0 000CHOBBIBAET U apryMEHTUPYET BbIIBUTAEMbIE UM UJIEH;

— JIeJaeT BBIBOJIBI U 0000IIEHHMS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIICIIMATHN3UPOBAHHBIX TTOHITHH.

— o0yyaroluiics TBEpJO yCBOWJI IPOrPaMMHBINA MaTepua, FPaMOTHO
U MO CYIIECTBY H3JaraeT ero, OMHpasch Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHS C TPAKTUYECKON ACATEIHHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHNUS,

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— BJIJICET CUCTEMOM ClelaIn3uPOBAHHbIX TOHITUH.

— 00yyarouuiicss yCBOMII TOJIbKO OCHOBHOM MPOTrpaMMHBIN MaTepHal,
M0 CYIIECTBY M3JIaraeT ero, OMHpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI,

— JIONYCKAeT HEeCYIICCTBEHHBIE OMOKHA U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHHS] B MPAKTHUECKOM MPUMEHEHHH 3HAHUN
HaIpaBJICHUS;

— c1ab0 apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— 3aTpyAHsieTcs B GOPMYJIMPOBAHUHU BBIBOJOB M 00OOIIEHU;

— YaCTUYHO BJIAJICET CUCTEMOM CIEUUATM3UPOBAHHBIX MOHITHUM.

— o0yyaronuiics He YCBOWJI 3HAUMTEIbHOW YacTH MPOTPaMMHOIO
MaTepuaia,

— JIOTyCKAaeT  CYIIECTBEHHBbICE OMIMOKA ¥  HETOYHOCTH  TIPH
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAINPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXKET apryMEHTUPOBATh HAYYHBIC TTOJIOKEHUS,

— He GOpMYTUPYET BHIBOJOB M 0000IIEHUH.

«OTJIMYHO»
<GavYTCHO»

«XOpPOoLIO»
<Ga4YTCHO»

«YIOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

«HCYAOBJICTBOPUTCIIBHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocs (3agaun) ass 9K3aMeHa mpeIcTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt [Tepeuens BompocoB (3a7a4) i FK3aMeHa Kon
WHINKATOpa
Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera
Kon
Neo /it [Tepeuens BompocoB (3amav) myist 3adeta / nudd. 3auera HHKATOPA
1 Jaiite onpenenenue onepanusm o0beIMHEHUS U OIIK-1.3.1
nepeceyeHusi MHOYKECTB.
2 Jaiite onpeneneHue onepanusaM pasHOCTH U OIIK-1.3.1
CUMMETPHUYECKON Pa3HOCTH MHOXECTB.




3 Cdopmynupyiite 3akoHbI 1e¢ MopraHa /i MHOXECTB. OIIK-1.3.1

4 HazoBute MeTobl TOKA3aTeIbCTBA PABEHCTB MHOKECTB. VK-1.B.2

5 Uemy paBHA MOIIHOCTh OOBEIMHEHUS JIBYX MHOMXECTB. OIIK-2.3.1

6 JlaiiTe onpenenenue onepamnuu aekaproporo npousseaeHus | YK-1.B.2
MHO’KECTB.

7 HazoBuTe n3BecTHBIC BaM CBOWCTBAa OMHApHBIX OoTHOMmeHHH. | YK-1.3.2

8 Ilepeuncinre CBOMCTBA OTHOLICHUS] SKBUBAJICHTHOCTH. YK-1.3.2

9 JaiiTe onpeeneHne OTHOMICHUIO MOPSIIKA. YK-1.3.2

10 Chopmynupyiite onpeeacHue HHBEKTUBHOW (DYHKITHH. OIIK-1.3.1

11 Cdopmynupyiite onpeneneHue CIOPbeKTUBHON (PYHKINH. OIIK-1.3.1

12 JlaiiTe onpenieneHre CYeTHOTO MHOKECTBA. OIIK-1.3.1

13 Ha3zoBuTe 0CHOBHBIE KOMOMHATOPHBIE MPABUIIA. OIIK-1.3.1

14 B dem paznnuue Mexly pa3MelieHueM U COYE€TaHruEM ? OIIK-1.3.1

15 B uyeMm 3akiaroyaeTcsa METO BKIIIOUEHHHN U UCKIIFOUCHUN?

16 Jlaiite onpenerieHne 6ECIOpsIIKY. OIIK-1.3.1

17 [IpuBenuTe npuMep peuieHus 3a/1a4u Ha YUCJIO COYETAaHUN. OIIK-2.3.1

18 [IpuBeauTe IpUMEp pEUICHHUS 33a9H O YMCIe pa3OUCHHN. OIIK-2.3.1

19 IIpuBeauTe mpuMep NPpUMEHEHUSI METOAA BKIFOYEHUN OIIK-2.3.1
VCKJIIOYEHHH JUIsl pelieHns KOMOMHATOPHBIX 3a/1a4.

20 Kak MOXHO HalTH YKMCIIO pa3MenIeHni? 3anuImTe OIIK-2.3.1
dbopmyiy.

21 Kak M0O>XHO BBIYMCIIUTB YKCIIO coueTaHuil ¢ nopropeHusamu? | OIIK-2.3.1
3anummre Gopmyiy.

22 Kak M0oxHO HalTH unciio pa3ouenuii? 3anummre Gopmyy. OIIK-2.3.1

23 HazoBuTe oTirune opueHTHpOBaHHOTO Tpada ot YK-1.3.2
HEOPUEHTHUPOBAHHOTO.

24 JlaiiTe onpeneneHue aepesa. VK-1.3.2

25 3aBepuinTe yTBepKAeHuEe. B mpoctom rpade cymma VYK-1.B.2
CTENeHeH BepIH paBHa ...

26 JlaiiTe onpeesienre iaHapHoro rpada. YK-1.3.2

27 JlaiiTe onpenenexHue 3iiiepoBa UKJIA. YK-1.3.2

28 Jlaiite onpeneneHre raMuiIbTOHOBA LIMKJIA. VK-1.3.2

29 [Tepeuncimre criocoObl pecTaBICHHS rpadoB. YK-1.B.2

30 HazoBuTe Metoasl 00X0/1a BeplInH rpada.

31 C MoMOIIbI0 KAaKOTO AITOPUTMa MOYKHO PEIIUTh 3a/1a9y YK-2.V.3
MOKCKa KpaTyaiIiux MapiuipyToOB B OpPUEHTUPOBAHHOM
rpade?

32 Jlnist perieHus Kakoil 3a1aun Teopun rpagoB mpUMeEHsIeTCs VK-2.V.3
anroputm™ Ilpuma?

33 Ha3oBuTe OCHOBHBIE JJOTHYECKHE ONIEPALIUH. OIIK-1.3.1

34 Kak M0OXHO MpOBEpUTH paBHOCHILHOCTH (POPMYJI anreOpbl YK-1.B.2
BBICKA3bIBAaHUH.

35 Kakas nepemenHast OyneBoil pyHKIIUN Ha3bIBaeTCs VYK-1.B.2
(UKTUBHOI?

36 Onumure anropuT™ NOCTPOEHUS COBEPIIEHHON OIIK-2.3.1
JTU3BIOHKTUBHOW HOpMatbHOU Gopmbl (CIIHD).

37 Onummure anropuTM NOCTPOEHUS COBEPILIEHHON OIIK-2.3.1
KOHBIOHKTUBHON HOpMasibHOM popmbl (CKHD).

38 Onummure anropuT™ NOoCTpoeHus noauHoma Xerankusa. OIIK-2.3.1

39 HazoBuTe OCHOBHEBIE KJIacChl OYJIeBBIX (PYHKITHIA. OIIK-1.3.1




40 Jnist perieHust Kakoi 3aauu Teopuu OyJIeBbIX QYHKIUH VK-2.V.3
npuMeHstoT metoa Kpaiina?

41 B uewm 3akmrouaercs meron kapT KapHo nmoctpoenust YK-2.V.3
MHHUMAaJIbHBIX JTHD?

42 Kakas anreOpanueckas CTpyKTypa Ha3bIBa€TCsl IPyNIOn? OIIK-1.3.1

43 HazoBuTe CBOMCTBA IPyNIIBI. OIIK-1.3.1

44 ITpusenure npumep koHeuHo rpynmsl. [loctpoiite Tabnuny | OIIK-1.3.1
Komu sT0i rpynmsl.

45 Kakas rpynmna Ha3piBaetcs nukindeckoi? [Ipusenure OIIK-1.3.1
IpUMep IUKINYECKON TPYIIbL.

46 [IpuBenuTe IpUMEp IPYIITBI CAMMETPHH S3. OIIK-2.3.1

47 JaiiTe onpeneneHue Koiblia. OIIK-1.3.1

48 ITpuBenuTe MpUMEP KOJIBIIA.

49 HazoBute akcuoMbl NoJisi. OIIK-1.3.1

50 [TpuBenute npumep KoHeuHOTro 1osst. [locTpoiite TabmuIIbI OIIK-2.3.1
CJIO’KEHUS] M YMHO)KEHUSI 3TOTO TTOJISI.

[lepeuenr TeM [l KypcOBOTO MPOCKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerb TeM JUisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI
Ne /i [TpumepHBIii IepeyeHb TeM Ui KypCOBOTO POSKTHPOBAHUS/BBITIOIHEHHS
KYPCOBOi1 pabOThI
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHUsT TPOMEXYTOUHOM aTTecTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHbIi IepeueHb BOIIPOCOB JJIsI TECTOB

Ne i/m [TpuMepHBIii epedeHb BOPOCOB [Tl TECTOB Kon
- p P P P HHIUKaTOpa

1 Janbl muosxectBa uncen A={2;3;5;6;7}, B={1;3;4;6}, C={1;3;7}. OI1K-2.3.1
Cymma snementoB mHOxecTBa D=(A\B) U C paBHa:

2 Iansr muoskectBa uncen A={1;3;5;7}, B={2;3;4;7}, C={1,2;3;5;7}. | OIIK-2.3.1
[Mpoussenenue 3nementoB MHokecTBa D=AN(BAC) paBHo:

3 W3BectHb! MommHocTH MHOKeCTB |A|=8, |B|=10, |ANB|=3. OIlK-2.3.1
Mormnocts MHOXeECTBa |A U B| paBHa:

4 MormHocTh Oyneana MHOXkecTBa A, coctosiiero u3 4-x snementon, | OIIK-2.3.1
paBHa:

5 bunapHoe OTHOIIEHNE HA3BIBAETCA OTHOLIEHHEM SKBUBaJICHTHOCTH, | YK-1.3.2
€CJIM OHO:
1) pednekcuBHO, TIIOTHO U TPAH3UTHUBHO
2) pedieKCUBHO, CAMMETPUYHO U TPAH3UTUBHO
3) anTHpedIEKCUBHO, AHTUCUMMETPUYHO U TPAH3UTHUBHO
4) TUIOTHO, CHMMETPUYHO U TPAH3UTHBHO

6 MHO0KeCcTBO Ha3bIBAETCSl CUETHBIM, €CJIM OHO PAaBHOMOIIIHO: OIIK-1.3.1




1) MHOXECTBY NEUCTBUTEIHHBIX YHCEIT
2) MHOKECTBY KOMIIJIEKCHBIX YHCET

3) MHOECTBY HaTypaJlbHbBIX YUCEIl

4) MHOKECTBY TOUEK UHCIIOBOM MPSIMOiA

Kakas u3 ykasanubix ¢yukuuii f: Z—Z ssnsercs ouekuueii (Z —
MHOKECTBO LIEJIBIX YUCEN)

1) f(x)=2x

2) f(x)=x (mod 3)

3) f(x)=x2

4) f(x)=x+1

OIIK-1.3.1

Yucino HeynopsiIoueHHBIX BEIOOPOK €CTh
1) yucno pazMeleHui

2) uucio pa3OueHui

3) umcIio coueTaHuit

4) 9HCII0 TIepECTaHOBOK

OIIK-1.3.1

Yucio ynopsiioueHHBIX BHIOOPOK €CTh
1) gmcio pa3mMenieHuA

2) yucio pa3OueHui

3) uKcio coueTaHuit

4) 9KCII0 TIePECTaHOBOK

OIIK-1.3.1

10

Uucno pazMenieHuit u3 5 no 2 paBHo:

VK-2.V.3

11

Yucrno coueranuit u3 8 1o 3 paBHoO:

YK-2.¥.3

12

Yucno paz0ueHuii MHOKECTBA, COCTOSIIIEro U3 9 2IEMEHTOB Ha TpU
MOJIMHO’KECTBA, COCTOSIIIIUX COOTBETCTBEHHO U3 4, 2 1 3 3JIEMEHTOB,
paBHO:

YK-2.¥.3

13

CkonbKo CTpOK B Tabmulle 3HaueHui OysneBol GyHKIUU 4-xX
aprymMeHToB?

VK-1.B.2

14

CKOJIbKO CyIIECTBYET pa3InYHbIX OyneBbIX GyHKIUN 3-X
aprymMeHToB?

VYK-1.B.2

15

CkonpKo enuHuUI B TabauIle 3HaueHui OyneBol QyHKIUU
f(xy.z)=(xry)— z?

VK-1.B.2

16

CAH® oynesoit pynkiuu f(X,y,z) comepxut 3 ciaracMbIx.
Cxonpko coMHoxureneit conepxxutr CKH® stoit pynkunn?

VK-1.B.2

17

Crnoxnocts JIH® OyneBoit pyHKIUN OIIEHUBACTCS 10
1) uncny onepanuii KOHbIOHKIIUU

2) yuciny onepanuii IM3bIOHKIIUN

2) 1o YHUCIy JINTEPAJIOB

3) 1o YKCITy 2JIEMEHTAPHBIX IU3BIOHKIUI

VK-1.3.2

18

Jnst pemienust 3aa4u MOCTpOeHUE MUHUMAIIbHBIX [THD
MIPUMEHSIOT
1) meton 'aycca

YK-2.¥.3




2) metoj Ditnepa
3) meton kapt Kapno
4) meton HetoToHa

19

[Tpocroii rpad — 30

1) rpad 6e3 mukI0B

2) rpad 6e3 meTens U KpaTHBIX pedep

3) rpad, Bce BepIIMHBI KOTOPOTO HMEIOT OJTHY U TYKE CTCIICHb
4) rpad, y KOTOPOTO BCE BEPIIMHBI CMEKHBIC

VK-1.3.2

20

["aMmIbTOHOB UK B Tpade — 3TO

1) mpocToi LMK MAKCUMATbHOM JJTUHBI

2) 000 IUKII YCTHOU JTHHBI

3) UMKII, KOTOPBIN MPOXOIUT Yepe3 BCEe BEPIIUHBI Ipada 1Mo 0JHOMY
pasy

4) uMKII, KOTOPBIH MPOXOAUT Yepe3 Bce pedpa rpada mo ogHoMy
pasy

YK-1.3.2

21

DiinepoB UK B rpade — 3T

1) mpocTol UKJI MAKCUMAIbHOM JIJTHHBI

2) m000H IUKI YSTHOU JTHHBI

3) UK, KOTOPBIA MMPOXOIUT Yepe3 BCE BEPIINHBI Ipada 1o OqHOMY
pasy

4) MK, KOTOPBIM MPOXOAUT UYepe3 Bce pedpa rpada mno oJHoMy
pasy

YK-1.3.2

22

I'pad, KOTOPBII MOXKHO M300pa3UTh Ha TNIOCKOCTH 0€3 IepeceyeHHsI
pebep, Ha3bIBaeTCS

1) cBsi3HBIN

2) r1aHapHBIN

3) nmoyiHbBIN

4) nBYNOJNBHBIN

YK-1.3.2

23

Ckosbko pebep B mpoctoM nojHoM rpade ¢ 10 BepmnHamu?

VK-1.B.2

24

Ckonbko pedep umeet rpad, cymma creneHeid BEpUIMH KOTOPOro
paBHa 127

VK-1.B.2

25

Anroput™m JIeMKCTpbl MpUMEHSIETCS ISl pELIeHUs 3a1a4
1) 06xoma BepmuH rpada

2) NoCTpOEHUS FraMHJIBTOHOBA ITUKJIA

3) nocTpoeHus >isiepoBa LUKIIA

4) noctpoeHus KpaTuailiux myTei B rpade

YK-2.¥.3

26

Kakoe u3 cienyronux MHOKECTB 00pa3yeT Ipymiy

1) MHOKECTBO LIE€JIBIX YHCET OTHOCUTEIBHO ONEepaIiii YMHOKEHUS
2) MHOKECTBO HaTypaJbHBIX YHCE OTHOCUTENIBHO ONEpaluu
CIIOKEHHS

OIIK-1.3.1




3) MHOKECTBO LIEJBIX YUCEN OTHOCUTENBHO ONEpaly CI0KEHUS
4) MHO>KECTBO KBaJPAaTHBIX MaTpPHUIL 3a/IaHHON pa3MEpPHOCTU
OTHOCHUTEIIBHO OINEPALUN YMHOKECHHUS

27

MHO0KeCTBO HEBBIPOKACHHBIX KBAAPATHBIX MATPUIL 3aJaHHON
pa3MEepHOCTH 00Pa3yIOT IPYIITy OTHOCUTEIBHO OMEepAIHH

1) ymMHOXEHUS

2) CIIOKEeHHS

3) KOMITO3UITUH

4) cynepro3uinu

OIIK-1.3.1

28

MHO0KeCTBO MOJTMHOMOB C JIEHCTBUTEIBHBIME K03 puimenTamMmu
OTHOCUTEIIEHO OTEPAINiA CIIOKECHUS B YMHOKEHUSI 00pa3yroT

1) none

2) rpynmy

3) MoHOM T

4) KOJIBIIO

OIIK-1.3.1

29

MHOXecTBO JeMCTBUTENBHBIX YUCEN 00pa3yeT IpyIiy
OTHOCHTEJIBHO OIIEPALMH CI0KEHHUsI. EMMHUYHBIM 3JIEMEHTOM 3TOU
TPYIIIBI SBIISETCA:

OIIK-1.3.1

30

Ha muoxectBe uncen A={1;2;3;4} 3anana anrcoOpanyeckast
omneparus a-b (mod 5). O6patHbIil 371eMeHT 7151 8=3 paBeH:

OIIK-1.V.1

TecTol ays IMPOBEPKHU OCTATOYHBIX 3HaHUI

Kon
KOMIICTCHIINU

3anaHne KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJTHOI'O BEPHOTO
OTBETA U3 YETHIPEX MPEIOKEHHBIX U 000CHOBAHUEM BbIOODA.

WNucrpyxkuus: [IpounTaiite TEKCT, BRIOEPUTE IPABUIIHHBIN OTBET U
3aMUIINTE ApPTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

bynean MHo)ecTBa A 370!

1. MHOXeCTBO BCceX BO3MOXKHBIX pa30ueHuil MHOKecTBa A

2. MHO€eCTBO BceX MOJIMHOXKECTB MHOKECTBA A

3. MHoecTBO Bcex ouekuuit A<>A

4. lononHeHne MHOKeCTBa A J10 YHUBEPCAIbHOTO MHOXKECTBA

YK-1

3aganue KOMOMHHPOBAHHOTO THIIA C BBIODOPOM HECKOIBKHX
BAPUAHTOB OTBETA U3 IIPEUIOKEHHBIX U Pa3BEPHYTHIM
000CHOBaHKEM BBIOODA.

Wnctpykuus: [IpounTaiite Tekct, BbIOEpUTE MPaBUIIbHBIE BAPUAHTHI
OTBETAa U 3allMIINTE apTyMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA.

YK-1




Kakue MHOXkecTBa 00pa3yroT nouie:

1. MHOECTBO LIEJIBIX YMCENI OTHOCUTENIBHO ONEPALMN CII0KEHUS U
YMHOXKEHUS

2. MHO€eCTBO pallMOHAJILHBIX YHCET OTHOCUTEIBHO Ollepauil
CJIO’KE€HHUS U YMHOXKCHUS

3. MHOeCTBO KBaIpaTHBIX MAaTPHI] 33JaHHOI pa3MEpHOCTU
OTHOCHUTEJIBHO OIIEPALUN CII0KEHUS U YMHOKECHUS

4. MHOX€eCTBO JI€MCTBUTENbHBIX YUCET OTHOCUTEIBHO Ollepaluii
CJIOXKCHMSI U YMHOKEHUS

3a,I[aHI/IC 3aKpBITOro TUIla Ha YCTAHOBJICHUEC COOTBETCTBUI. VK-1

Wuctpykuus: [IpounTaiite TeKCT U ycTaHOBHTE cOOTBETCTBHE. K
KaKJIOM TIO3UIIMH, JAHHOU B JIEBOM CTOJIOIE, TTOI0EPUTE
COOTBETCTBYIOIIYIO MO3UIUIO B TPABOM CTOJIOIIE.

Jlist kaxxoit OynieBoi (PyHKIIMH YKAXKUTE COOTBETCTBYIOIIYIO €i
JIBOWCTBEHHYIO (DYHKIIUIO.

byneBa ¢pynkuus JIBoiicTBeHHas U1 Hee
byHKIUA
A Xy 1 | x~y
B Xy (mrpux llebdepa) |2 | ydxy
C | x®y 3 | xty
D X—y 4 | x|y (crpenka [Tupca)
A B C D
3amanne 3aKpBITOTO TUIA HA YCTAHOBJICHUE MTOCIIE0BATEILHOCTH. YK-1

Nuctpykuus: [IpounTaiiTe TEKCT U yCTAHOBUTE
MOCJI€I0BATEIbHOCTD. 3alIUIINTE COOTBETCTBYIOIIYIO
MOCJIeI0BATENbHOCTh OYKB CIEBa HAIpPaBo.

3anuiuTe OyKBbHI B OPSAKE BO3pACTaHUS 3HAYSHU
A —uncio coueranuii u3 5 mo 3 6e3 NOBTOpEHHHA

B — uucno pazmenienuii u3 3 1o 2 ¢ HOBTOpEHUSIMU
C — uncno coueranuii u3 4 1o 3 ¢ NOBTOPEHUSAMHU

D — gncno pasmenienuit u3 4 no 2 6e3 NoBTOpEeHUH

3a/laHue OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM. YK-1




Nuctpykuusd: [TpountaiiTe TEKCT M 3aMUIIUTE Pa3BEPHYTHIN
000CHOBaHHBII OTBET.

Jaiite onpenenenue onepanuy CHMMETPHUECKON pa3HOCTH
MHOECTB.

3ananre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJTHOT'O BEPHOTO
OTBETa U3 YETHIPEX MPEIUIOKEHHBIX 1 000CHOBaHHEM BBIOOpA.

WNucrpykuus: [IpounTaiite TeKCT, BRIOEPUTE MIPABUIIBHBIN OTBET U
3aMUILINTE apryMEHTbl, 000CHOBBIBAIOIINE BEIOOP OTBETA.

CKoJIBKO eTMHHUII B TAOUIIe 3HaUCHUN OyJieBOW (DYHKITUH

f(x,y,2)=(x®y)— z

A
N o w ol

YK-2

3ananre KOMOMHUPOBAHHOTO THIIA C BEBIOOPOM HECKOJIBKUX
BapUAHTOB OTBETA U3 MPEIIOKEHHBIX U Pa3BEPHYTHIM
000CHOBaHKEM BBIOOpA.

Wuctpykuus: [IpounTaiite TekcT, BEIOEPUTE MPABUIIbHBIE BAPUAHTHI
OTBETAa U 3allUIINTE apTyMEHTHI, 000CHOBBIBAIOIIINE BEIOOP OTBETA.

Kakoe u3 cienyromux MHOXKECTB 00pa3yer Ipymniy:

1. MHOXeCTBO HaTypaJIbHBIX YHCENl OTHOCUTENIBHO ONepalluu
CJI0KEHUS

2. MHO>€eCTBO LIEJIBIX YHCENl OTHOCUTENILHO ONepalui YMHOXKEHHS
3. MHOX€eCTBO LIEJIbIX YHCEJI OTHOCUTENIBHO OMEpaIMU CI0KEHUS
4. MHOX€eCTBO HEBBIPOXKJACHHBIX KBaIPaTHBIX MATPHI] 3aJaHHON
pPa3MEpHOCTH OTHOCHUTEIBHO ONEPALlUi YMHOKEHUS

YK-2

BaI[aHI/Ie 3aKPBITOTO THIIA HA YCTAHOBJICHUC COOTBETCTBUA.

Wuctpykuus: [IpounTaiite TeKCT U ycTaHOBUTE coOTBETCTBHE. K
KaX/101 MMO3UIMHU, TaHHOH! B JIEBOM CTOJIOIE, ToA0epuTe
COOTBETCTBYIOILYIO MTO3UIIHIO B [IPABOM CTOJIOIIE.

YcTaHoBUTE COOTBETCTBUE MEXIY OINEpalMsIMUA HAJl MHOKECTBAMU
Y JJOTHYECKUMU ONEpAIUIMHU

Onepauml HaJa MHOXXCCTBaMU Jlornueckue ornepannuun

A OObenuHeHne 1 Cymma o
MOJZYJIIO 2

YK-2




B [Tepeceuenue 2 JIM3BIOHKITHS

C Cummetpuueckas | 3 OTtpunanue
Pa3HOCTH

D JomnonHenue 4 Konsronkmus

A B C D

3aI[aHI/Ie 3aKPBITOT'O THUIIA HA YCTAHOBJICHUC MTOCICAOBATCIIbHOCTHU.

Nuctpykuus: [IpounTtaiiTe TEKCT U yCTAaHOBUTE
MOCIIEA0BATEIbHOCTD. 3alUIINTE COOTBETCTBYIOIIYIO
NIOCJIEI0BATEIbHOCTh OYKB CIIEBa HAIpPaBo.

3anumuTe OyKBHI B TIOPSIKE BO3pACTaHUS MOITHOCTEH MHOXECTB
A — 2R (6ynean R)
B — N (MHOeCTBO HaTypalbHBIX YHCEN)

C — R (MHOK€eCTBO AE€MCTBUTEILHBIX YHCEN)
D —{1;2;3,4;5}

YK-2

10

3a/laHue OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM.

WNuctpyknus: [IpounTaiiTe TEKCT U 3alAIINTE Pa3BEPHYThINA
00OCHOBAHHBII OTBET.

3anuuuTe U NOosICHUTE (POPMYITY BKIIFOUEHUS-UCKITIOUEHUS JUISI
JIBYX MHOKECTB.

YK-2

11

3anaHre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJTHOI'O BEPHOTO
OTBETAa U3 YETBIPEX MPEIOKEHHBIX U 000CHOBAaHUEM BHIOODA.

Wuctpykuus: [IpounTaiite TekcT, BBIOEpUTE MTPABUIBHBIN OTBET U
3aMUIINTE apTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

buHapHOE OTHOIIEHNE HA3bIBAETCSA OTHOIIEHUEM SKBHUBAICHTHOCTH,
€CJIM OHO:

1. PehnexcuBHO, aHTUCUMMETPUYHO U TPAH3UTHBHO

2. II10THO, CHMMETPUYHO U TPAH3UTUBHO

3. PenexcuBHO, MJIOTHO U TPAH3UTHUBHO

4. Pe(iekCUBHO, CHMMETPHYHO U TPAH3UTHBHO

OIIK-1

12

3amanre KOMOMHUPOBAHHOTO TUTIA C BEIOOPOM HECKOIBKUX
BAPUAHTOB OTBETA U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM
000CHOBaHHEM BBIOOpA.

OIIK-1




WNuctpykuus: [IpounTaiite TEKCT, BRIOEPUTE IPABUIIHLHBIC BAPUAHTHI
OTBETa U 3allUIINTE apTyMEHThI, 000CHOBBIBAIOIIINE BEIOOP OTBETA.

Kakoe u3 cienyronyx MHOKECTB SBJISETCS CUETHBIM:
1. MHO€CTBO KOMITJIEKCHBIX YHCET

2. MHO€eCTBO LIEJIBbIX YNCE

3. MHOXeCTBO JEHCTBUTENBHBIX YHCET

4. MHOX€eCTBO palllOHAJIBHBIX YHCET

13

3a,I[aHI/Ie 3aKPBITOro TUIla HaA YCTAHOBJICHHUEC COOTBECTCTBUL.

Nuctpykuus: [IpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE. K
KKIO0W TO3UINH, TAaHHOW B JIECBOM CTOJIOIIE, TO10epUTe
COOTBETCTBYIOILYIO ITO3ULIMIO B [IPABOM CTOJIOLIE.

Jliist kax 10 OyneBoi (pyHKIUHU yKa)KUTE COOTBETCTBYIOLINN el
noiauHoM JKeranknHa

bynesa pynkuus [Tonunom Kerankuna

A x|y (Crpenxa [Tupca) 1 XPyDxy

X+y 1®xDXy

B 2
C X—Yy 3 1OXDyDxy
D X~y 4 1Ox®y

OIIK-1

14

3aI[aHI/I€ 3aKPBITOTO THUIIA HA YCTAHOBJICHUC MTOCICA0OBATCIIBHOCTH.

WNuctpykuus: [IpoynTaiiTe TEKCT U YCTAHOBUTE
II0CJIEI0BATENBHOCTb. 3aUIINTE COOTBETCTBYIOIIYIO
N0CJIEI0BATEIBHOCTh OYKB CJI€BA HAIPABO.

3anummuTe OyKBBI B MMOPSAKE BO3paCTaHUs yucia pedep B rpade
A — ipocToii nuKi ¢ 7 BeplInHaMU

B — nepeBo ¢ 7 BepmmHamu

C —nBynonbHbli rpad Kss

D — nonusiit rpad Ks

B \ A D C

OIlK-1

15

3a;[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTHIM OTBECTOM.

WNuctpyknus: [IpounTaiiTe TEKCT U 3alUIINATE Pa3BEPHYTHINA
00OCHOBaHHBII OTBET.

OIIK-1




Hatite onpenenenne CAH® OyneBoit pyHKIMH.

16

3ananre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJTHOT'O BEPHOTO
OTBETA U3 YETHIPEX MPEUIOKEHHBIX 1 000CHOBaHHEM BBIOOpA.

WNucrpykuus: [IpounTaiite TeKCT, BRIOEPUTE IPABUIIBHBIN OTBET U
3aMHIIUTE ApPTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETA.

["aMHUITbTOHOB UK B Tpade — 3TO:

1. IIpocToi HMKI MaKCUMAJIbHOM JIJTUHBI

2. JIr000# UK YETHOHN UTHHEI

3. [luki, KOTOPBIN MMPOXOAMT Yepe3 BCE BEPIITUHBI rpada 1Mo 0 JHOMY
pasy

4. Iuki1, KOTOPBIN TPOXOIUT Yepe3 Bce pedpa rpada 1o ogHoMy
pasy

OIIK-2

17

3ananre KOMOMHUPOBAHHOTO THUIIA C BEBIOOPOM HECKOJIBKUX
BapUAHTOB OTBETA U3 MPEIIOKEHHBIX U Pa3BEPHYTHIM
000CHOBaHKEM BBIOOpA.

Wnctpykuus: [IpounTaiite Tekct, BbIOEpUTE TPaBUIIbHBIE BAPUAHTHI
OTBETA U 3allULIMTE apTyMEHTbI, 000CHOBBIBAIOIIINE BHIOOP OTBETA.

Kaxkas u3 ykazanuwix ¢Gynkuuii f: Z—Z He snsercs ouekuueii (Z —
MHOYECTBO LIEJIbIX YHCEN)

1. f(x)=x+1

2. f(x)=x (mod 2)

3. f(x)=|x]

4. f(x)=x-1

OIIK-2

18

BaI[aHI/Ie 3aKpPBITOTO THIIA HA YCTAHOBJICHUC COOTBETCTBUA.

Wuctpykuus: [IpounTaiite TEKCT U ycTaHOBUTE cOOTBeTCTBHE. K
KaX/101 MMO3UIMH, TaHHOH B JIEBOM CTOJIOIE, TO10epuTe
COOTBETCTBYIOIIYIO O3UIMIO B IPAaBOM CTOJIOLIE.

Jl1st MaTpH1Ibl CMEKHOCTH OPHEHTUPOBAHHOTO Tpada yKaKuTe
COOTBETCTBYIOLIYIO €1 MaTpUIy HMHIUIEHTHOCTH

Marpuiia CMEKHOCTH Marpuiia "HUHIEHTHOCTH

A 0 1 0 1 1 -1 11 0 0 0
0 0 1 0 0 -1 (-1 )1 0
1 0 0 0 1 0 0 -1 11
0 0 1 0 0 0 1 0 -1

B [0 Jo J1 Jo Jj2 |[-1]0 [0 o |1 |

OIIK-2




1 0 0 1 0O (-1 /-1 1]0 |0
0 1 0 0 0O (12 |0 |-1 |0
0 0 1 0 1 /0 |1 (1 |1

C 0 0 0 1 3 -1 ]-1 /0 |1 |0
0 0 1 1 1 |0 |-1 |0 |O
0 0 0 1 0O [0 (1 |1 |1
1 0 0 0 0O |1 (0 |0 |-1

D 0 1 1 0 4 -1 /-110 |0 |1
0 0 1 0 1 |0 |-1 |0 |O
0 0 0 1 0O (1 1 |-1 10
1 0 0 0 0O |0 (0O |1 |-1

A B C D

19 3ajanue 3aKphITOrO TUIIA HA YCTAHOBJICHHUE MOCIEA0BATEIIbHOCTH. OIIK-2

HNuctpykuums: IIpounTtaiite TEKCT U yCTAHOBUTE
[10CJIE€10BATENBHOCTb. 3aUIINTE COOTBETCTBYIOILYIO
II0CJIEI0BATEIBHOCT OYKB ClIEBa HAIpaBo.

Ha muoskectse uncen A={1;2;3;4} 3agana anrebpandeckas
onepanust a-b (mod 5). 3anuminte GyKBBI B OPSIKE BO3PACTAHHS
3HAUYCHUU

A-24

B-23

C-2?

D-2

20 3alaHue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM. OIIK-2

Nuctpykunms: IIpounTtaiite TEKCT M 3alUIINATE Pa3BEPHYTHIN
00OCHOBaHHBIH OTBET.

Onwumute anropuT™ 00X0/1a BEpLIMH rpada B rIyOuHy.

Ipumeuanue. Cucmema oyeHUSAHUS MECMOBbLX 3a0aHUlL.

1. 3amanne KOMOMHUPOBAHHOTO THIA C BHIOOPOM OJHOIO BEPHOIO OTBETA M3 YETHIPEX
IPEUIOKEHHBIX 1 000CHOBaHMEM BbIOOpa CUMTAETCS] BEPHBIM, €CJIM MPABUIIBHO yKa3zaHa nugpa u
IIPUBE/IEHbI KOHKPETHBIE apryMEHTHI, UCTI0NIb3yeMble Mpu BbIOOpe oTBeTa. [lonHoe coBnaseHue ¢
BEPHBIM OTBETOM OIIEHHBaeTcs | GayijioM, HEBEPHBIN OTBET WM €ro oTcyTcTBHe — () GaysoB.

2. 3ajaHve KOMOMHHMPOBAHHOIO THMa C BHIOOPOM HECKOJBKMX BapMaHTOB OTBETa W3
IPEUIOKEHHBIX U pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPAaBUIBHO



yKa3aHbl MUQPPHI ¥ MPUBEICHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMbIe TIPH BHIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIICHHMBAeTCs | OaiioM, eciau AOMyIIeHbl OIUOKH WU
OTBET OTCYTCTBYeT — O GayuIoB.

3. 3ajaHue 3aKpbHITOTO THIIA HAa YCTAHOBJIIEHHE COOTBETCTBUSI CUMTACTCS BEPHBIM, €CIH
YCTaHOBJICHBI BCE COOTBETCTBUS (TIO3UITUH M3 OJTHOTO CTOJIOIa BEPHO COMTOCTABJICHBI C IIO3UIUSMHU
npyroro cronbmua). [TonHoe coBmajeHne ¢ BEPHBIM OTBETOM OICHWBAaeTcst | Oamiom, HeBEpHBIN
OTBET WK ero oTcyTcTBUe — () 6ayUIoB.

4. 3ajganue 3aKphITOTO TUMA HAa YCTAHOBJICHUE MOCIEI0BATEILHOCTH CUNTACTCS BEPHBIM,
€CIIM TIPaBWJIBHO yKa3zaHa BCs TocienoBareidbHOCTh 1udp. [loaHOe coBmajeHue ¢ BEpHBIM
OTBETOM OlleHUBaeTcs | Gamiom, eciy JONMyUIeHbI OINOKU UK OTBET OTCYTCTBYET — () GasioB.

5. 3ajaHue OTKPBHITOTO TUIA C Pa3BEPHYTHIM OTBETOM CUYHMTACTCS BEPHBIM, €CIU OTBET
COBIMAZAET C OSTAIOHHBIM [0 COAEPKAHUIO W TONHOTE. lIpaBMIIBHBIA OTBET 3a 3agaHue
OlLIcHUBAETCs B 3 Oasuia, €Clii JOMyIIeHa O/Ha OIMOKa \ HETOYHOCTh \ OTBET MPABUIIbHBIN, HO HE
HOJIHBIN - 1 6ast, ecnu gomyieHo 6osiee 1 ommOKK \ OTBET HENPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

Oosiee 1 ommOKu \ OTBET HENIPaBUIIBbHBIN \ OTBET OTCYTCTBYET — () GaIIIOB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT
Ne /it [TepeveHb KOHTPOJIBHBIX PAOOT
He npeaycmotpero

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  HPOUEAYpPhl  OLCHUBAHUS
WHMKATOPOB, XapaKTePU3YIOIMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [ YAIL, pernmameHTHpPYIOIIMX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAIlUU O0YYarOIIiXCs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00YUYaIOIIUXCs IO OCBOSHUIO TUCIIUTLIMHBI
(Huoice npueoosamcs pekomeHOayuu no cocmasiieHuto 0aHHo20 pasoeia)

11.1. MeTtoauueckne yka3zaHus [ OOyYaroIIMXCS 110 OCBOCHMIO JIEKIIMOHHOIO
MmatepHana (eciu npedycmMompero yYueoHviM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
ri1y0OKO€ U SICHOE M3JI0)KeHUe yueOHoro Marepuana. HazHaueHne coBpeMeHHOM JIEKIIMU B paMKax
JUCLUIUIMHBI HE B TOM, 4YTOOBI MOJIYYUTh BCIO HHPOPMALMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaJIBHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrOo I103HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIcau. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METO/I0J0IMYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKUMH. JIeKIUs packpbIBaeT MOHATUIHBIN ammapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJy4Y€HHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HaHUH, YPOBEHb KOTOPBIX
OIIPEIENAETCS LEIEBON YCTAHOBKOM K KayK10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € MPENoJaBaTeseM;

— pa3BuTHE TOPOPECCHOHATBHO-JENOBBIX  KayecTB, JIIOOBM K MpeAMeTy H
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TIOJy4YeHHUE 3HaAHHWI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKH U O IPOTHO3€
UX pa3BUTHUS Ha OJMHKaNIINe TO/Ibl;




— Hay4YuThCsl METOIUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
MOJIOKEHHUS, IPUXOAUTH K KOHKPETHBIM BBIBO/IaM, TIOBTOPSITh UX B PA3IMYHBIX (DOPMYITUPOBKAX);

— TOJy4Y€HHUE TOYHOI'O IOHMMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JlekUMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JIEMOHCTpauuend ClIaioB U
MCIIOJb30BAaHUEM pa3aTOYHOrO MaTepuaja IpU IPOBEJAECHUU KOPOTKUX JUCKycCHH 00
OCOOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpykTypa npeaocraBieHus JEKIHOHHOIO MaTepuania:

B nekuuu garoTcs onpezeneHuss OCHOBHBIX MOHITUN, POPMYITUPYIOTCS U T0Ka3bIBAIOTCS
TEOPEMBI, PACCMATPUBAIOTCS IPUMEPHI PELLICHUS TUIIOBBIX 3a/1a4.

11.2. Meroauueckue ykazaHHs JUIsi OOy4aroIMXcs IO y4YacTHIO B CEMHHApax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.

11.3. Metoauueckue yka3zaHusi Uisi OOydaloIIUMXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTueckoe 3aHATHE SBIAETCS OJHOW M3 OCHOBHBIX (DOpM OpraHu3zanuu y4eOHOTro
nporiecca, 3aKII0YaonIasics B BBITOJTHEHHN 00YYalOUIMMHUCS 1O/ PYKOBOJCTBOM ITPETIO1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOU
JTUCIUATUTMHBL, IPUOOPETEHHSI YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

[enbro MpakTUYECKOTO 3aHATHS ISl 00YyYarOIIerocs SBJSETCS MPUBUTHE 00YYAOIIMMCS
YMEHUH U HAaBBIKOB IIPAKTUYECKOU EATEIbHOCTH 110 U3y4aeMOM NUCLUIUIAHE.

[Tnanupyemblie pe3yabTaThl MIPU OCBOCHUU O0YUYAIOIIUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKperuieHue, yriayOsieHue, pacliupeHHe M JAeTaju3alus 3HaHWW TNpU pelIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE T[IO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHs] KOHKPETHOH yuyeOHOM
JVICIIATUTAHEI,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYCHHBIX 3HAHWHA JUIS
BBITIOJTHEHU S 33/IaHUN;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIEKTMBHOM M MHIUBHIyaJbHOH (GopMm
00yueHwusl.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUYECKUX 3aHATHM
Ha npaktuueckux 3aHATHSX 00ydYaroIIuecs pelarT 3aJadyd M0 TeMaM, YKa3aHHBIM B II.

4.3.

11.4. Metoauueckue yka3zaHus JUisi 00y4daroluXcs MO BHITTOIHEHUIO Ta00PaTOPHBIX paboT
(ecu npedycmompeno y4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO.

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOUIUXCS MO0 TMPOXOKACHUIO KypCOBOTO
IPOEKTHUPOBAHUS/BBINIOJIHEHUS] KYPCOBOM paboThl (eciu npedycmompeno yueOHbiM HAAHOM NO
O0aHHOU oucyuniuHe)

Y4eOHBIM MJIAHOM HE MPEIYCMOTPEHO.

11.6. Mertoauueckue ykazaHus UIsl OOYYaIONIMXCS 10 MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMIOSHEHUSI CaMOCTOSITEIFHOU PabOThI, 00yJaroNIuiics BHITIOIHAET paboTy 1O
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y9acTusl.

s oOywarommxcsi 1Mo 3a04HOM (opMe 0OydeHHs, caMOCTOsTelIbHas padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mnpouecce BbIMONHEHHUS CaMOCTOSTENbHON paboThl, y oOydaromerocs (popMHUpyercs
renecoo0pa3Hoe MIaHupPOBaHuE pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS U



HaBBIKM B YCBOCHHUU W CHCTEMATH3allUU TMPUOOpPETACMBIX 3HAHHIA, O0ECIEYMBAET BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, MOMOTaeT NOMYyYUTh HABBIKA TIOBBIIICHHUS
poeCCHOHATBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYarOIIUX CSSBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHal 1o TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHsI 10 BHIMOJHCHUIO KOHTPOJIBHBIX PabOT (U1 00yJaroIIuxcs
1o 3a04HOU (popme oOydeHMS).

11.7. Metoauueckue ykazaHus Ui 00y4aroUXcs 10 MPOXO0XKIACHHUIO TEKYIIIET0 KOHTPOJIS
yCIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpEeAycMaTpUBAaeT KOHTPOJb KauyecTBa 3HAHUI
00y4aroluxcsi, OCYLIECTBIIEMOTO B TEUEHUE CEMECTPa C LIEJbI0 OLIEHUBAHMS X0Jla OCBOCHUS
JUCIUITAHBL.

Texyuuii KOHTPOJIb YCIIEBAEMOCTU IPOBOAUTCA B BHJIE YCTHOT'O ONPOCA 00YYarOIIUXCS U
B BHUJIE MHUCHbMEHHBIX paboT. Pe3ynbTaThl TEKyIIEro KOHTPOJSI YUUTHIBAIOTCS MPH MPOBEICHUU
IIPOMEXYTOUHOM arrecTanuu. B ciayuyae HeEyJOBIETBOPUTENbHBIX PE3YJIBTATOB TEKYIIETO
KOHTPOJISI 00YyYaronuiics MOKeT ObITh HE aTTECTOBAH.

11.8. MeToauyueckue yKazaHus I OOYYarOIUXCs IO MPOXOKICHHIO MPOMEKYTOYHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrectaiuss  OOydyarONIMXCsl — NPEAyCMAaTpUBAcT  OLICHUBAHHE
MIPOMEXKYTOUYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4YeHHs 1o muciuruimae. OHa BKIIIOYAET B
ceos:

— 3aueT — 3T0 (hopMa OLEHKU 3HAHUM, MMOJYYECHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHUSI
y4eOHOM TUCIUTUTHHEI B 1IEJIOM HJIM IPOMEXKYTOUHAs (TI0 OKOHYaHUH CEMECTpa) OIICHKA 3HAHUI
00yJaromuMcsl IO OT/ACIBHBIM pa3jiesiaM JUCIUILIUHBI ¢ aTTECTAIIMOHHON OLIEHKOW «3a4TEHO»
WJIN «HE 3a4YTEHOY.

3aueT MpPOBOIUTCS B BUJIE MUCHMEHHOTO OMpOca. 3a4eTHOE 3a/laHue COICPKUT OJUH
BOTIPOC 110 TEOPUH H JIBE 3a]aYH.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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