MHUHUCTEPCTBO OBPA3OBAHUS U HAYKHI
POCCHMCKOH ®EJEPALINU

KemepoBckuil rocy1apCTBEHHBIM YHUBEPCUTET
NucTuTyT QyHIaMEHTaNIbHBIX HAYK

YTBEPXJAIO
Jupexrop UOH
A. M. I'ynos
0 1 CEH 2016 2016 .

Pabouyas mporpaMma qMCHUIIHHBI

b1.b.13 /luckpemnaa mamemamuxa

Hanpasnenue noarotoBku
02.03.02 @ynoamenmanvHas uHpopmamuxa
U UHGOpMAYUOHHBIE MEXHOLO2UU

HampaBneHHoCTh (Mpo¢uiIh) MOATOTOBKH
HUnghopmamuka u komnvromephvie HayKu

YpoBeHs — akademuueckuii baxaiasp

dopma 0OyueHus
OuHasl, 3A04HAs

Kemeposo 2016



COJAEPXAHUE

1. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYYECHHS O JAUCIUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C MNIAHUPYEMBIMHU Pe3yJIbTaTaMHU OCBOEHHS 00pa30BaTEIbHON MPOrPAMMBHI ......... 3
2. MecTo JUCIUTIIIMHBI B CTPYKTYPE MPOTPAMMBI OAKATABPHATA ..eevvvveerevreesereeenereeesreeensseennnns 3

3. O0beM DUCHUIIIUMHBI (MOAYNsS) B 3a4€THBIX €AMHUIAX C YKa3aHHEM KOJIMYeCTBa

aKaJeMHUYECKHX YacoB, BBbIJIEJICHHBIX HAa KOHTAaKTHYI palboTy oOyd4arommxcs cC
npernoaaBaTenieM (10 BUIAM 3aHITHIA) U HA CAaMOCTOSTEIbHYIO Pa00Ty 00YJAIOMIUXCA ................ 3
3.1. O06BEM MUCIMIUIMHBI (MOJTYJIS) TIO BUJAM YUE€OHBIX 3aHATHH (B 9ACAX) ..ecvveeereeeneeennns 4

4. ConeprxkaHue AUCLUUIIINHBI (MOIYJIs), CTPYKTYPUPOBAHHOE I10 pa3jenaM (TemMam) ¢

yKa3aHWEM OTBEJEHHOIO Ha HHUX KOJMYECTBAa aKaJeMHYECKHX YacoB M BUIOB Y4YEOHBIX

BAHSITHH ...ttt ettt ettt et et et et e bt e et e bt e e at e e bt e e ab e e bt e e et e e bt e et e e nb e e e ab e e nbe e et e e ehe e e bt e bt e e teenaneenne 4
4.1. Pazgenbl guctuIuinHbl (MOAY/S) M TPYAOEMKOCTh O BUJAM y4YeOHBIX 3aHATHH (B
AKATEMIUCCKHX TACAX ) 1vvveeeurrrreeeserreeeessseeeeansseeesasssseseassssssessssssesssssssesssssssssssssssssessssssessssssees 4

4.2. ConeprkaHue TUCIUILTAHBI (MOYJISI), CTPYKTYPUPOBAaHHOE 11O TeMaM (pas3zenam) .....6
5. TlepeyeHp y4eOHO-METOIUYECKOTO OOECNEUYEeHHs MIJII CAMOCTOSTEIBHOW pPabOTHI

00YJAIOITUXCS TIO TUCTIUTITAHE (MOJTYITEO ) v...vvveeeuvreesuereensreeensseeessseeessseeasseessseessseessssesssesessessnsses 9
6. @DOHJ OLEHOYHBIX CpPEACTB JJs MPOBEACHMS IPOMEKYTOUHOM arTecTaluu

00YJArONTUXCS TIO TUCTIATITAHE (MOJTYITEO ) v...vvveeeerieeeurreensseeensseeessseeassseessseesssseesssssesseesssessnssesnnnes 10

6.1. ITactiopT GoHIa OIIEHOUHBIX CPEACTB MO AUCHUTUTUHE (MOIYITEO) ..vvenvreneeenrerereveannens 10

6.2. TUMOBBIE KOHTPOJIbHBIC 38JITAHUS UJITH UHBIE MATCPUAIIBI ...eeveuervreeeanerreeenarrreeeannneeeanns 12

6.3. Meroauueckue MaTepuabl, ONPEACIAIONME IPOLEAYpPhl OLEHUBAHUS 3HAHUI,
YMEHHI, HAaBBIKOB M (WJIM) OIBITA AEATEIBHOCTH, XapaKTEPU3YIOMIUX ATAbl (POPMHUPOBAHHUS

KOMITETEHIIMM ...ttt ettt eat e ettt et e eae et sat e et eebe e et eesat e e bt esbe e e abeesbteeabeesaeeemneenaneenne 28

7. IlepeueHb OCHOBHOM W JIOTIOJIHUTEIBHON y4eOHOUM JUTEepaTyphl, HEOOXOAMMOM ISt
OCBOCHUS JUCITUTUTHHBI (MOJIYITIS) «.eeeuvveeenireesnereeneeeensreesseeessseeensseesnsseessseessseesseessseessseesnnseesnne 29
a)  OCHOBHAS YUCOHAS JIATCPATYPA: .eveeeuvrrerrrreessreeessrreessseeassseeassseesssseesssseesssesessseessssesssssens 29
0) JIOTIONHUTETHHAS] YICOHAS JIATCPATYPA: c.veeereerrrerureerseennreensaesnseenseesssessseessseesseesssessseens 29

8. Ilepedenp pecypcoB MH(MDOPMAITMOHHO-TEIEKOMMYHUKAITMOHHONW ceTH «MHTepHeT»
(nanee — cetb «MIHTEpHETY), HEOOXOAUMBIX JUISI OCBOCHUS TUCUUILTAHBI (MOIIYIIS).cceuvveeenerennnne. 29
9. Metoandeckue yKazaHus I 00yJaronuXxcsl IO OCBOSHUIO TUCIUIUIUHBI (MOIYJIA)....... 30

10. IlepeueHr MHPOPMALMOHHBIX TEXHOJOTHH, MCHOJIB3YEMBIX HPU OCYIIECTBICHUU
00pa3oBaTeNbHOTO  Mpollecca MO JAWCHUIUIMHE (MOIYJI0), BKJIIOYas IepeyYeHb

IPOTrPaMMHOTO 0OecrieueHHsI U UHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM. ......eerveeurerreeeerneenneennens 32
11. Onucanne mMatepuasIbHO-TEXHHMUECKOW 0a3bl, HEOOXOAMMOM JIJISi OCYIIECTBICHUS
00pa30BaTENLHOTO MPOIIECCA MO TUCITUTUTHHE (MOJTYITEO) ..euvveeureenereenreeneeeenreenseesseenseessneenseesnseenne 32

12. VIHbIe CBEACHUS U (MITH) MATCPHAIIBI ...ecuvveeenrreeerreeansreensseeessseeassseesssseessseeesssesesssessnssessnns 32
12.1. OcobeHHOCTH peanu3aliyl TUCIUTUIMHEI U1 UHBAIHUIOB U JIUIl C OTPaHHYCHHBIMH
BO3MOKHOCTSIMH 3ITOPOBBS «..veeeeuerreeeesurrreesssureeeeessseeeessnsseeesasssseesssnsseessssssseessssssseessnsssessssnseeens 32

PITM « Juckpemnas mamemamuxa » 2



1. IlepevyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUsI MO TUCHUILIHHE
(MOIyJI10), COOTHECEHHBIX € IVIAHMPYEMbIMH pe3yJibTATAMH
0CBOeHUsI 00pa30BaTeJIbHOI MPOrpaMMbl

B pesynbrare ocBoeHUs NporpaMMsl baxanaspuama 0Oy4YaOIIMNACS JTOJKEH
OBJIAJIETH CIEIYIOIIMMH Pe3yJbTaTaMHU OOY4EHUs MO AUCLUIIIMHE (MOILYIIIO):

Koowt
KoMnemeHyuu

PesyabTaTsl ocBoenns OOII
Cooepircanue komnemeHyuii

Ilepeyenb mIaHUpPyeMbIX
pe3yJbTATOB 00yYeHHUS 110
AUCHHUILINHE

I1K-2

CIIOCOOHOCTD IMOHUMATD,
COBEPIIECHCTBOBAaTh M MPUMEHSThH
COBPEMEHHBIN  MaTeMaTHYECKUM
amnmapar, byHIaMeHTaJIbHBIE
KOHIETIUU u CUCTEMHbIE
METOOJIOTUH, MEXIYyHAPOAHbIE H
npodeccuoHanbHble CTaHIAPTHl B
obnacTu UH(POPMALIMOHHBIX
TEXHOJIOTHI

3namp:  OCHOBHBIE  TIOHATUA U
OlpeNieNIeHusT U CBOMcTBa OOBEKTOB
JIUCKPETHOMN MaTEeMaTHKHU,
GopMyIMpPOBKM M JOKa3aTeJIbCTBA
YTBEPKIACHHUI, METO/IbI ux
JI0Ka3aTelbCTBA, BO3MOXKHBIE CPephl UxX
CBSA3M U TPUIOKEHUS B JAPYTUX
o0acTaX MaTeMaTHYeCKOTrO0 3HAHUS H
JUCIUILTNHAX po(hecCHOHaTBLHOTO
[IUKJa; OCHOBHBIE TIOHATUS TEOPHH
rpa¢oB, TEOPUH KOTUPOBAHHMS;

Ymems: pemars 3amaum  Teopuu
MHOJKECTB, Teopuu rpadoB, TeopHUH
KOJIMPOBaHUS, YMETh IPUMEHSTh
MOJIy4YE€HHBIE HAaBbIKU;

Bnaoems: HaBBIKaMU HCIIOJIE30BAHUS
anmnapara TeOpHUH MHOXECTB, TEOPUHU
rpa¢oB, TEOPUH KOJAUPOBAHUS B
penieHnu npoecCHOHANBHBIX 3aay;

2. MecTo TUCHMILUIMHBI B CTPYKTYpPe NMPOrpaMMbl 0akajjaBpuara

HMucunmnna «bl1.b.13 JluckperHas MaremaTuHKa» OTHOCUTCS K 0a30BOM

gyactu OOIl no wnanpasienntro mnoaroroBku 02.03.02

«DyHaMeHTaIbHas

uHbOopMaTHKa U NHPOPMAITMOHHBIE TEXHOJIOTUNY (KBaU(pUKALMS «OaKaiaBp).

Jlist

OCBOCHUA

JTaHHOU

TUCIUATUIAHBI

HGO6XOI[I/IMI>I KOMIICTCHIINH,

chopMupoBaHHBIC B paMKax ocBoeHMS nuctuiuivH (b1): [TK-2.
JucuuminHa uzydaercs Ha 1 u 2 kypce Bo 2 U 3 ceMecTpe.

3. O0beM qUCUMIIIMHBI (MOXYJIS1) B 3a4€THBIX ¢IUHUIAX C YKA3aAHUEM
KOJIMYECTBA aKAAEMHYECKUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYIO
padoTy o0yuamuxcs ¢ npenojaBaresieM (10 BUAAM 3aHATHII) U
HAa CAMOCTOSITEJIbHYIO PpadoTy 00y4aromuxcs

OO6mrast TpyaOoeMKOCTh (00BEM) IUCIUATIIUHBI

(Monmynst) coctaBisier 8

3QUeTHBIX €UHHUII (3.€.), 288 akaJeMUYECKHUX Yaca.




3.1. O0vém oucyunaunovt (M00ys) nO sudam yueOHvIX 3anamuil (¢ yacax)

Bcero yacos
O0BEM AMCHUILIHHBI JUISL OYHOHM | IUIsI  3a04YHOU
hopmbl hopmbl
o0yueHus o0yueHus
OO6m1ast TPy 10eMKOCTh JUCHUILIMHBI 288 288
KontakTtHass pabora oOydaromuxcs ¢ 108 20
npenogaBareseM (MO0 BUJAM  Y4eOHBIX
3aHATHN) (BCETO)
AynurtopHas pabota (Bcero): 108 20
B TOM YHCJIE:
JICKIUU 54 8
IIPAKTUYECKNE 3aHATHS 54 12
B T.4. B aKTUBHOU (opme 40 10
Bueayauropnas paboTta (Bcero):
B TtomM uwmcrme, wHIMBUAYyaThbHAS
paboTta oOy4aromuxcs C
MIPENOJaBaATEIIEM:
3a4er
CamocTtosiTenbHass paboTa 0OO0ydaronIuxcs 180 260
(Bcero)
Bun POMEKYTOUHON aTTeCcTalllu 3a4er 3a4er
oOyuaronierocs

4. Conep:kanue TUCHUILIUHBI (MOXYJISA), CTPYKTYPHMPOBAHHOE 110
pa3aesam (TeMaM) ¢ YKa3aHHeM OTBeICeHHOI0 HA HUX KOJINYeCTBa

AKAJACMHUYCCKHUX YaC0B 1 BU/10B yqeﬁﬂmx 3aHATHHI

4.1. Pazoenvt oucyuniaunst (M00yisn) u mpyooemMKoCcms no 6U0AM y4eOHbIX

3anAmuil (6 aKademuuecKux 4acax)

0J151 OYHOU (hopmul 00yUeHus

L w
5 Buab! yueOHbIX 3aHATHI,
g BKJIIOYAsl CAMOCTOATEIbHYIO
=
:§ 2 padoTty odyyaroImmuxcs u ®opMmbl
=3 TPY/10eMKOCTh TeKyImero
Neo Pa3nen & (B yacax)
KOHTPOJIA
n/n JUCHUIIIMHBI g ayJAUTOpPHbIE CaMOCTOATEb
g y4eOHbIe Has padoTra ycnesaeMocTH
8 3aHATHA o0yyamommuxcs
BceFO JEKIUH CEeMHUHAPBbI,
NpaKTHYeCKue
SAHATHS
1. MHoxecTBa, 38 6 12 20 bimi-onpocet
COOTBETCTBUS,
OTHOIIICHUS.
2. | Onepauuu u anredpsl. | 22 4 8 10 bauu-onpocst,
KOJUIOKBUYM.
3. | duckperHbie 84 8 16 60 o1t orpoc,
CTPYKTYPBI pacyeTHO-
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E Buab! yueOHbIX 3aHATHIA,
g BKJII0OYAasi CAMOCTOSITEIHHYIO
=
N padoTty odyyarommxcs u ®opmbI
=S TPYA0EMKOCTh
> 3 TeKyIIero
Ne Paznen S (B yacax) oy
KOHTpPOJIS
n/n JTUCIHUIIIIMHBI = ayJIUTOpPHbIE CaMOCTOATENb
g y4eOHbIe Has padoTa ycnesaeMocTH
8 3aHATHA o0yuamommuxes
BCero JEKIUH CEeMHHAPBbI,
NpaKTHYeCKue
S3AHATHS
rpadudeckas
pabora
4. | Uroro 3a 2 cemecTp. 144 18 36 90
3a4yer
5. | Anrebpa aBy3HauHo#t | 102 14 28 60 611 onpoc,
JIOTUKHU cemMecTpoBast
pabora,
KOJUTOKBUYM
6. | BbickazbiBanusl, 42 4 8 30 HroroBeiii  TecT,
MIPENKATHI. benepabHOE
[TepekitouarenbHbie TECTUPOBAHUE
byHKIIHH
7. | Uroro 3a 3 cemectp 144 |18 36 90
8. 3a4eT
0. Hroro: 288 36 72 180
0J151 3A04HOU hopmbl 00yUeHUA
E Buabl yueOHbIX 3aHATHH,
§ BKJIKO4Yasg CAMOCTOATEC/IbHYIO
=
N padoTy ob0yyarImmuxcsi U ®opMmbl
=S TPYA0EMKOCTh
> 9 TeKyIIero
Ne Paznen &3 (B yacax) oy
KOHTpPOJIS
n/n JTUCIUIIIIUHBI = ayAnTOPHBbIE CaMOCTOATETb
g y4eOHbIe Has padoTra ycnesaeMocTH
8 3AHATHUHA oﬁyqamumxcﬂ
BCero JEKIUH CeMHUHApHI,
NpaKTHYECKue
SAHATHS
1. MHoxecTBa, 54 1,5 2,5 50 bami-onpocet
COOTBETCTBHUS,
OTHOIICHHSI.
2. | Onepamuu u anredper. | 11 0,5 0,5 36 Brut-onpockr
3. | duckperHbie 75 2 3 80 o1t orpoc,
CTPYKTYpBI pacueTHo-
rpadudeckas
pabora
4. | Utoro 3a 1 cemectp. 176 4 6 166
3a4er 180 4
5. | Anrebpa ABy3HaAYHOM 66 2 4 60 OJIHII OTIPOCHI,
JIOTUKHU ceMecTpoBast
pabora,
KOJUTOKBUYM




ol 1oy
5 Bujabl yueOHbIX 3aHATHI,
g BKJIIOYAsI CAMOCTOSITEJILHY IO
=
N padoTty odyyarommxcs u ®opmbI
X3 TPYAOEMKOCTD TeKyIIero
Ne Paznen S (B yacax)
KOHTPOJIA
n/n JUCHUIIIMHBI = ayIMTOPHbIE CaMOCTOATEIb
g y4eOHbIe Has padoTa ycnesaeMocTH
8 3aHATHA o0yuamommuxes
BceFO JEKIUH CEeMHHAPBbI,
NpaKTHYeCKue
S3AHATHS
6. | Bricka3piBaHM, 38 2 2 34 HToroseriii TeCT
MPEIUKATHI.
[TepexmntouarenbHbie
byHKITUN
7. 4 4 3a4eT
8. | Uroro 3a 2 cemectp 108 |4 6 98
9. Hroro: 216 8 12 260

4.2. Cooepotcanue oucyuniaunsl (MoOys), CmMpPYKmypupoeanHoe no memam

(pazoenam)
Ne HaumenoBanue paznena Comeprcanme
JUCHUTUINHBI
1 MHokecTBa, cooTBeTCTBHS, | Llenpio paznena sBiseTcss GOPpMHPOBAHUE MPEICTABICHUS O
OTHOLIEHMSI. MHOJKECTBAaX, ONEpalusaX HaJ HUMH, a TAKXKE COOTBETCTBUAX
U OTHOWEHHWAX. M3yduth mnpocteimme QopMynsl IS
HAXO0XJICHUS BEPOSITHOCTH CIy4ailHOTO COOBITHS
Cooepotcanue 1eKYuoHH020 Kypca
1.1. | MHoxectBa u onepauuu Haj | Halitu pe3ynbraT onepauuii Hax MHOXecTBamu. [locTpouTh
HUMU quarpaMmy Didniepa
1.2 | Ilpoekuuu BeKTOpa Ha OcU Onpenenuts mnpsiMOe  MPOM3BEACHHE MHOXKecTB. [l
JTAHHOT'O BEKTOPHOT'O MHOXKECTBA HAUTH NPOEKIUU Ha OCH.
1.3 | KomOunaTtopuka Haxoxnenue yucia [IEPECTAHOBOK, pa3MEILECHNH,
coueraHuii. Pemenue ypHoBOM 3a1aun
1.4 | CoorBercTBUs Omnpenenenue, CcBOHCTBa CcOOTBeTCTBUS. OTOOpaskeHHS.
B3anMHO 0/1HO3HaYHBIE COOTBETCTBUSI.
1.5 | OtHomEeHUs Omnpenenenus, crnocoObl 3amanus. OCHOBHBIE KIJIACCHI
OTHOILICHUN
Tembl npaxmuieckux/ceMuHapcKux 3aHamul
1.1 | Onepauuu Hag MHOKecTBamMu | HaliTu pe3ynbTaT onepauuii Hax MHOkecTBamu. [locTpouTh
auarpammy Oisepa
1.2 | KomOunaTopuka Haxoxnenue yucia [IEPECTAaHOBOK, pa3MEILECHU,
coueraHuii. Pemenue ypHoBOM 3a1aun
1.3 | Ilpsamble npousBeneHud | OnpenenuTs NOpsAMOE IPOU3BEIEHUE MHOXKeCTB. Jlis
MHOXkeCTB. [Tpoekun. JTAHHOT'O BEKTOPHOT'O MHOXKECTBA HAUTH NPOEKIUHU Ha OCH.
1.4 | CoorBercTBUs Haiitu cBoiicTBa oTHOmIEHHs. ByeT m oHO oToOpaxeHueM,
B3aMMHO OJIHO3HAYHBIM.
1.5 | OTtHOmIEHUS [Toctpouts Marpuily OuHapHOTO OTHOIIEHHs. Omnpenenut
cBoiictBa. Omnpenenuth, OyAeT U OHO OTHOIICHHEM
SKBMBAJIEHTHOCTH, OPSAKA.
2 Onepaunu u aaredpbl Pasgen paccMarpuBaer BaKHOE B AMCKPETHOM MaTEMaTHKE

MOHATHE anreOpsl U OOCYKIAET «IOXOXKECTb» anredp c
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HaumenoBanue paznena

No Conepxxanue
JUCIIUTLTAHBI
TOYKH 3pCHUS n30Mophu3ma.
Cooepotcanue 1eKYUoOHH020 Kypca
2.1 | Anre6psl Omneparuu. CpoiicTBa omeparuii. OnpeneneHue anreOpsl 1
o1anreOpel.
Tembl npaxmuyecKux/ceMuHapCcKux 3aHamull
2.1 | bunapnsie oneparuu. Onpenenuth CBOMCTBa MaHHOW omepanuu. s anreOps
Anre6pbl. ONpeAeNUTh  HOCUTENb, CUTHATYpy, THUIl. Bbigenurtsb
o1anreOpel.
3 JIUCKpeTHBIE CTPYKTYPHI Paznen mocBsilieH HEKOTOPBHIM BOIMpOcaM TOpUHU TrpadoB u

TEOPUU KOIUPOBAHUSI.

CoOeporcanue 1eKYUOHHO20 Kypca

3.1 | OcHOBHBIEC MOHATHUSA OcHoBHBIE TIOHATUS TeopuH TpadoB. THMBI U CIOCOOBI
3aganus rpados. Mzomopdusm, cBa3HOCTH. JlokanmbHBIE
creneHn BepmuH rpadoB. Yactu rpadoB, omepamuu Haja
qJacTsIMH rpagoB.

3.2 | MapuipyTsl, paccrosiHus, | Paccrosinue, auamerp, neHtp. HaxoxaeHne MUHUMAIbHOTO

CBS3HOCTB. OOXOIBI myTy B Tpade. Pa3aensionme MHOKECTBA U pa3pesbl. 3a1aun
00 00xoax. DilsiepoB, raMIJIbTOHOB Tpad.

3.3 | HepeBss. JlepeBbs U ux cBolicTBa. TeopeMsbl 0 AepeBbsix. OpueHTanus
XapakTepucTUyeckue 4ucia | JepeBa. XapakTepucTUYECKUe qucna rpados:
rpada LUKJIOMAaTHYECKOE YUCIIO, YUCIIO BHYTPEHHEN YCTOMYUBOCTH,

YHUCJIO BHEIIHEN YCTOMYUBOCTH.
Tembl npaxmuieckux/ceMuHapcKux 3aHamuil

3.1 | Cnocobsr 3amanus rpada. | [TocTponuTs MaTpuIly CMEKHOCTH, MAaTPHILy WHIIUIEHTHOCTH,
JlokanbpHBIE CTENICHH BEPIINH. | BEKTOp creneHel. Onpenenut, n3oMophHBI JId Tpadsl.

3.2 | MapupyTsl, paccrosius, | Ans naHHOro Tpada HAMTH MapIIpyThl C PasiIUYHBIMH
cBs13HOCTH. O0OX01BI cBoicTBaMu. OnpeaeauTh AMaMeTp, paauyc 1 HeHTp. 3ajgaya

0 HaxOXJIEHHM MHMHUMaNbHOro mytu. byaer mm rpad
SUJIEPOB, TAMUJIBTOHOB.

3.3 | HepeBss. JU11 1aHHOTO JiEpeBa ONPENEIUTh BEPIIMHBI MAKCUMAJIbHOTO
XapakTepucTUyeckue 4Yuclia | TUIa, HalTH Bce AUaMeTpajibHble LIeNH, YOeauThCcs B TOM,
rpada YTO OHU MIPOXOJIAT YEPE3 LIEHTP.

[lepeuncnuth Bce NepeBbs, KOTOPHIE MOXHO MOJIYYUTH IS
2,3,4,5, 6 BepuuH.

s nanHoro rpada ompenenuTh HUKIOMAaTUYECKOe YHUCIIO,
YUCJIO BHYTPEHHEM YCTOMYMBOCTM M 4YHMCJIO BHELIHEH
YCTOWYUBOCTH.

34 | Cern Haiitn notok B cetn. OnpenennTts MUHHUMAaJIbHOE CEUEHHE
cetu. HailTu MakCMMaJIbHYIO BEJIMYMHY MMOTOKA.

4 Auredpa ABY3Ha4HoOIi | B pa3znene paccMoTpeHsl Joruueckue QyHKINU, UX CIIOCOOBI

JIOTHKHU 3aJlaHusl ¥ BO3MOJKHBIE IpencTaBieHus. Pemaetcs Borpoc o

HAXOXJICHUH (QYHKIIMOHAILHO MOJTHON CHCTEMBI.

Cooepoicanue n1eKkyuoHH020 Kypca

4.1 | Onpenenenus. Tabmuupl | @ynkuun  anrebpel  soruku.  Dopmynsl.  Peanuzanus
JIOTUYECKUX (PYHKITHIA. byakumii  GopmynaMu,  SKBUBJICHTHOCTH  (POPMYIL.
Paznoxenne GyHKIMN anreOpbl JOTHKY 110 TIEPEMEHHBIM.
4.2 | DOKBUBAJICHTHBIE CpoiictBa  JKBHBaJICHTHBIX  (yHKImMA.  CoBepiieHHas
npeoOpa3oBaHus IU3BIOHKTHBHAs ~ HopMmanbHast  Qopma.  CoBeplueHHas
KOHBIOHKTHBHAsI HOpMaJibHas popma
4.3 | aTepBangbl U NOKPBITHUS. Ta6mmma nokpeitrsi. Meton brnetika-ITopernkoro nomydenus

7




HaumenoBanue paznena

No Conepxxanue
JUCIUTUINHBI
TYIUKOBOU TU3BIOHKTUBHOW HOPMaJIBLHOW (POPMBI.

4.4 | IIpenmosiHble KJIAcChI ITonmHora ¥ 3amMKHyTOCTB. IIpUMeEpBl TIOJNHBIX CHUCTEM.
Baxneiiime 3aMKHYThIE KJIACChl: MOHOTOHHBIX (DYHKITHH,
JUHEWHBIX  (QYHKIUH, CaMOABONCTBEHHBIX  (DYHKIIHH,
bynkumii, coxpansironux 1(0).

4.6 | JIBe TeopemMbl O OyHKIMOHANBHAS TOJTHOTA B cinabom cmeicne. llepBas

(YHKIIMOHAILHOHN TIOJTHOTE. TeopemMa o (GyHKIMOHaIBHON mosHOTE. Teopema Ilocta o
MOJIHOTE B CUJIBHOM CMBICIIE.
Tembl npakmuyecKux/ceMuHapcKux 3aHsamutl
4.1 | 3amanue QyHKOui anreOpsl | 3amucath BEKTOp-cTonOen (GpyHKIHU, 3aaHHON (HOPMYIIOi.
JIOTUKHU TabiuuaMu u | Paznoxuts ¢pyaknuto f(X,y,z)mo nepeMeHHOU X; MO y; MO
dopmynamu. Pasnoxenue 10 | z: o MIEPEMEHHBIM X U Y; X M Z; Y U Z; 110 BCEM ITePEMEHHBIM.
IIEPEMEHHBIM, IPUBEICHHUE K | Bpigectu IIPaBUIIO MOJIy4YEHUS COBEpLICHHOMN
CIH® u CKHO. JM3BIOHKTHBHON HOPMabHOH (DOPMBI M3 BEKTOP-CTONOIIA.
[Moctpours CHH® ¢ynkuuum f(x,y,z) MO €€ BEKTOp-
CTOJIOITY.

4.2 | IIpeobpazoBanue GhopMy Ynpoctuts popmyiy F(x,y,z)C TOMONIBIO KBUBAJIEHTHBIX
npeoOpaszoBanuii. [1oaydnTh TU3BIOHKTUBHYIO HOPMAIbHYIO
dopmy (JAHD). IIpusectu popmyny k CIHD nyrem
pacmennenus. Iepeitu or JIHO F(Xx,y,z) x
KOHBIOHKTUBHOM HOpMasibHOU (hopme (KHD). [Toctpouts
CKH® (coBeplieHHYI0 KOHBIOHKTUBHYIO HOPMaJIbHYIO
dbopmy) myrem nepexoaa ot JJTH® k KH® u u3 Bekrop-
cTosona.

4.3 | UmMnnvkanTel W TOKpbITHA. | IIpoBeputs, OyayT mu s Gynkuuu f(X,y,z)

Meron BHeﬁKa'HOPGHKOFE’ MMIUTHKAHTaMH KOHBIOHKIMH k, k. Ecri 510

MOJTyYEHUS COKpaIlleHHOU

JTHD ymHicim, HMMILUTUKAHTBI, TO OMPEACIUTD MPOCTHIE JIU OHHU.
[IpoBepuTh, OYyIYT U MPOCTHIMU UMIUIMKAHTAMU JaHHbBIE
KOHBIOHKIMU 1J1 3aganHon JTHD.
[IpoBepuTh C MOMOIIBIO TAOIUIBI TOKPBITUS, HET JIU
JIMIIHUX UMIUIMKAHTOB CPEIU KOHBIOHKIMN 3ananHon JITHO:
[Tonyuuts cokpamennyro JJTHD pynkmun meronom bieiika-
[Topeukoro. N3 cokpamennoi JJH® nosny4uTs TYIIUKOBYIO
JIH® ¢ momotipro TabIUIIbl TOKPHITHSL.

4.4 | Anmrebpa Kerankwna, kiacc | [IpuBectn pyHkiuto k nonmuaomy XKerankunaa. [IpoBepuTs,

JIMHEWHBIX ¢byHKUIMH. | 00671a1aeT M OHA CBOMCTBOM JIMHEHHOCTH.

JIBOWCTEHHOCTD, kiacce | [lonp3ysachk neMMOi 0 HETMHEWHBIX (DYHKIHSIX TOJYyYUTh U3

CaMOJBOMCTBEHHBIX QPyHKIMH. | f (x, Y, z) KOHBIOHKIIUIO U JTU3BIOHKIIHIO.
[Tomyunts  GYHKIUIO, JBOHCTBEHHYIO K f(x,y,2)-
Bocmnonb3oBaThes onpeneneHneM JBOUCTBEHHON (DyHKIIMM U
MPUHLUIIOM JIBOMCTBEHHOCTU. BBISCHUTB, ABISETCS JH
(byHKIHS CAaMOJABONCTBEHHOI.

4.5 | IIpenmnonHele kiaccel. | [IpoBeputs MOHOTOHHOCTH (PyHKIUH. [Tonmb3ysichk Jlemmoii o
Onpenenenue HEMOHOTOHHBIX ~(YHKUMSIX TMOJYYUTh OTpPULIAHHE KakK

(GYHKIMOHATLHON TIOJHOTHI €
noMouieio Teopemsl Ilocra.

CYNEPIO3UIINI0O HEMOHOTOHHON (DYHKITUM U KOHCTAHT.
[TpoBepuTh QYHKIIMOHATIBHYIO MOJTHOTY CUCTEMBI
noruueckux ¢pynkumid. [loctpouts Tabmuny [ocra, cnenath
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HaumenoBanue paznena

No Conepxxanue
JUCIUTUINHBI
BBIBO/I.
Cuctema cOCTOUT U3 OAHOM JTOTHUECKOH (DYHKINH, 3aaHHOU
cBOUM BeKkTOp-cToOI0M. [TocTponTts Tabmuiy I[locta
ceNaTh BBIBOJ O ()YHKITMOHATBHOM MOJIHOTE JaHHOU
CUCTEMBI.

5 BrickasbiBanus, lenp pa3mena: O3HAKOMHUTBCS C  BBICKAa3bIBAaHUSIMH U
NpeInKAaThl. MpeANKaTaMHU. BripaboTath yMEHUs ONpEeNIETATh
IlepexarouaresibHbIE MPaBWIBHOCTh  apryMeHTa (QOpMallbHBIMH  CIIOCOOaMHU.
byHkunu Hayunrcs ynpoiennio nepekaoyaTeIbHbIX CXEM.

Cooepoicanue n1eKkyuoHH020 Kypca

5.1 | Bricka3niBaHus,

MPEANKATHI,
NepeKIoYaTebHble GYHKIHH

[TonsiTrie BhIcKaszbiBaHUS. Omnepanuy HaJ BBICKA3BIBAHUSMHU.
ToxaecTBeHHO  UCTUHHBIE  (QOpMyJbl.  BhIMOIHUMOCTD
MHOecTBa (hopmyir. Jlormueckoe crieoBanne. ApryMeHr.
Onpenenenne npenukara. Omnepanuu HaJ OpeaUKaTaMHu.
KBanTopsl. DkBHuBaneHTHBIE TpeoOpa3oBanus. [IpedukcHas
HopmasibHas popma (ITHD).

ITonsTus NEPEKIII0YaTENLHOU ¢byHKIHN. Cxembl
nepekitoyarenei. Mx ynpoiieHue.

Temvl npakmuyeckux/ceMuHapCKux 3aHamuil

5.1 | Bbicka3biBaHUA4. [IpoBeputh  MCTUHHOCTH  BbICKa3biBaHUs.  [IpoBepuTh

TOKJECTBEHHAs] MCTUHHOCTH/JIO)KHOCTh WJIM BBINOJIHUMOCTh
BBICKa3bIBaTeNIbHON  Qopmynbl. Omnpenenutb, Oyaer nu
MHOXeCTBO (popMys BHITIOTHUMO. [IpoBepUThH MPaBUIBHOCTD
apryMeHTa.

5.2 | Ilpenukatsl

HaBecutps kBaHTOpBI Ha npeaukar. OnpenaenuTs UICTUHHOCTD

NPEeIUKAaTHOTO  BeIpakeHHs. [IpuBecTH  IpeaMKaTHYIO
dbopmyny k [THO.
5.3 | Cxemsl nepekioyaTenei. s CXEMBI nepeKIoyarenei IIOCTPOUTH

nepexitouarenbuyio Gpyaknuro. [pusectn k JJHO(KHD).
IMpuBectn x JJHO(KH®) nepexitouaTenbHy0 (QYHKIIHIO.
[TocTpouTk cxemy nepexitouaTene

5. IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecnedeHnst 1A
CAMOCTOSITEJIbHOM PA00OTHI 00Y4AKOIIUXCS MO AU CIHMIIJINHE

(MoayJ10)

[ToMMMO pPEKOMEHAOBAHHOW OCHOBHOW U JIONOJHUTEIBHOW JIMTEPATYpbl, B IMPOLECCE
CaMOCTOSITENIbHOM paboThl CTYAEHTHl MOTYT TIOJb30BaThCS CIEAYIOIIMMU METOAMYECKUMU

MaTepuaIaMHu:

1. T'yroma, C. I'. JluckpeTHass MaTeMaTHKa: COOPHUK TECTOB: AJIEKTPOHHOE yueOHOE
nmocodue: TekcTo-rpaduyeckue yueOHble MaTepuanbl [DnekTpoHHbIil pecypce]: / C.
I'. T'yroBa; KemI'Y.— Onekrpon. man. (I M6). — Kemeporo: KemI'Y, 2015. —
1 anextpon. ont. guck (CD-ROM). — Cucrem. tpeboBanums: Intel Pentium (umm
AQHAJIOTHYHBIA Tporieccop Apyrux mnpomsBomuteneit), 500 MIm; 512 M6
orepaTtuBHON mamsaTy; Bugeokapra SVGA, 1280x1024 High Color (32 bit); 2 M6
CBOOOJTHOTO JAMCKOBOTO MpOCTpaHCcTBa; omnepall. cucrema Windows XP/7/8; Adobe

Reader. — 3arz. ¢ sxpana.




2. Jluckpernas = MaremaTtwka:  ydeO.-merox.  Ilocobme /  KemepoBckwii
rocynapctBeHHbli  yHuBepcuteT; coct. C. I'. I'yroa, T. A. He3opoBa. —
Kemeposo, 2011. — 128 c. (80 3k3.)

3. JluckpeTHass MaTemaTHKa: y4eO.-meTon. mocobme / KemepoBckmii TOC. YH-T,
Kadenpa anredpst u reomerpun; [coct. O. A. Uyemesa]. — Kemeposo, 2010. — 42
c.: Tabu., puc. (32 3x3.)

4. Illexounxuna C. I'. Jluckpernast matemaTuka. Borpocs 11st caMoCTOATETbHOTO
n3ydeHus st cryaeHToB 1 kypca M® cnen. 01.02. — Kemeposo, U3a-so KI'Y,
2003.

5. Mockunosa I'. W. [luckpeTHas MatemMaTUKa B IpUMepax U ynpaxHeHusx. B 2-x 4.
— Kemeposo, 3a-Bo KI'Y, 1993.

6. ®oH/1 OLIEHOYHBIX CPEICTB /AJIs1 POBEIEeHHsI IPOMEKYTOUHOM
arrecTaliuy 00y4aloIMXCs M0 JUCHUILINHE (MOLYJII0)

(IlepeveHnb KOMIETEHIIUH C YKa3aHUEM OTAIOB UX (OPMUPOBAHMS; ONMCAHUE TIOKA3ATENEH 1
KPUTEPHEB OLICHUBAHMS KOMIIETEHIMH Ha Pa3IMYHBIX Tanax MX (OPMUPOBAHHMS, OINUCAHUE
IIKal OLEHMBAHHMS; TUIIOBEIE KOHTPOJILHBIE 3aJaHUS WM UHBIE MATEPHAIlbl, HEOOXOIUMBIE
IS OLICHKM 3HAHMM, YMEHHUH, HABBIKOB M (WIIM) OIBITA JEATEILHOCTH, XAPAKTEPHU3YIOMIUX
sransl GOPMHUPOBAHUS KOMIIETEHIIMI B MPOLECCE OCBOCHUS 00pa30BATENLHON IIPOrPAMMEBI;
METOIMYECKAE MATEPHANbl, OIPENEIAIOIUe HPOLEAyphl OLICHMBAHMS 3HAHMIN, yMEHHUIA,
HABBIKOB M (WIM) OIBITA JEATENLHOCTH, XapaKTEPU3YIOIMIUX OTanbl ()OPMHPOBAHUS
KOMITETEHIIUH )

6.1. Ilacnopm ¢honoa oyenounvix cpedocme no oucyuniune (Mooyiio)

Ne Kontponupyemsle | Kox xoHTposmpyeMoil koMmereHIuu (WiM €€ | HAMMEHOBaHHE

/T | pa3aenbl (Temb) | yactn) / 1 €€ GopMyIHpPOBKA — IO JKEITAHUIO OIICHOYHOTO
JTUCIUTLTAHBI CpencTBa
(pe3ynbTaThl o
paznenam)

1. Pazpean 1. [1K-2 bmur  ompoc
MHoecTBa, JloiokeH: 3HAThb OCHOBHBIE TOHATUA Teopuu | Nel
COOTBETCTBHUS, MHO>KECTB; bmuny  ompoc
OTHOIIICHUSI. YMETh J1aBaTh TOYHBIC TMOHSTHS MHOXECTBa, | Ne2

COOTBETCTBUS,  OTHOWEHHMA, (QyHKOMM W | Boun  ompoc
OTOOpaXXeHusl, AapryMEHTUPOBAHO U  SCHO | No3

OOBSCHUTH X PA3INIUE U CXOJCTBO; Bouir  ompoc
BJIAJIETh HABBIKAMHU MOCTPOEHUS JUArpaMMbl | Nod

BenHa, ompeneneHuss CBOWCTB COOTBETCTBUS U | Bamiy  ompoc
OTHOIICHMUS, OMPCACIICHHUA OTHOLICHUSA HOpsAAKa Neo5s

Y DKBUBAJIEHTHOCTHU Bau  ompoc
N6

2. Paznen 2. | TIK-2 bmunr  ompoc
Onepanyun u | Jlo)okeH: 3HATh TOHATHS ornepanuu, anreOpsi, | No7
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anreopsol. romomopduzmMa u u3oMoppusma; KOJUIOKBUYM
YMETh apryMEHTHUPOBAHO M SICHO JIOKa3bIBaTh
HaJIUYUE OIpeNeJICHHBIX CBOWCTB OMHApHBIX
OIepaLuii;

3. Paznen 3. | IIK-2 bmur  ompoc
JuckpeTHbie JloibkeH: 3HAThb OCHOBHBIE TOHATUSA Teopuu | No§
CTPYKTYPBI rpadoB;

YMETh COCTaBUTh W KOHTPOJIMPOBATH IUIAH

BBITIOJTHAEMOM CEMECTpPOBOM paboThl, B ompoc
IUTAHUPOBATh ~ HEOOXOJWMBIE Uit  pabOThI No9

pecypchbl, OLEHUBATh PE3yNbTaThl COOCTBEHHOI

padoreL; bmu  ompoc
BIAJETb  HABLIKAMH  MOCTPOCHWS — MATPHIB! | .o
CMEXHOCTH u WHIUJIEHTHOCTH rpada,

oTnpezieNieHus] TuaMeTpa M LEHTPa, HaXOXKICHHS

KpaT4alIiero myTH B rpade; PacueTHo-
METOJIOJIOTHEH  ONPE/IENICHUs  DUIEPOBOCTH M | rpaduuecKas
raMIJIBTOHOBOCTH rpada, OIpeJIENeHus | paboTa
MaKCHMaJIbHOTO MMOTOKA B CETH.

4 Paspnen 4. TIK-2 o1 ormpoc,
Anrebpa JloiokeH: 3HATh TAONMIy JTOTUYECKHX (DYHKITUN
JIBY3HAYHOM OJHOM M JIBYX NEpEMEHHbIX, onpeaencHus JJHD
JIOTUKH nu KH®, teopemy Ilocra o ¢yHKIMOHATBHON ceMecTpoBas

MOJTHOTE CUCTEMBI JIOTHYECKHUX ()YHKITUIL; pabora,
YMETb  ONpPENeNsITh HMCTUHHOCTb JIOTHYECKOU

dopmynbl, HamuuKe (QYHKIIMOHAIBHOW TOJHOTHI KOJIOKBUYM
JTAHHOM CUCTEMBI (PYHKITHH;

BIa/ieTh HaBblkaMu noctpoenus JH® u KHO,
npeoOpa3oBaHus  JIOTUYECKUX  BBIPaKEHUH,
MOCTPOCHUS  CXEeMbl U3  (YHKIIMOHATHHBIX

3JIEMEHTOB.

5 Paznex 5. IIK-2 oI ompoc
BrickasbiBaHus, JlomkeH: 3HaThb OMNpefeNieHuEe BbICKA3bIBAHUS;

IIpEINKATHI. IpeaeneHue IIpenuKara, KBaHTOpa, |
[lepexntouaTenbHbl  PKIECTBEHHO UCTUHHOCTH (OPMYJIBL; TECT
€ QyHKIHUH YMETh MPOU3BOJUTh  ONEpaluyd  HaJ
BBICKA3bIBAaHUSIMU; TPOBEPATH  IPABHIBHOCTh
apryMeHTa, MpeoOpa3oBhIBaTh  IPEIUKATHBIE
bopMyIIBI,
BIQJICTh HABBIKAMH TPOBEPKH HCTUHHOCTHU
BBICKA3bIBATEJILHOM (POPMYIIbI IO HCTUHHOCTHU €€
COCTAaBJISIFOLIUX; HaBBIKAMU MIPOBEPKHU
UCTUHHOCTH  TpeAuKaTHOM  (opMmynbl  mpu

PA3JIMYHBIX BaApUAHTAX KBAHTOPOB.
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6.2. Tunosuvie KOHmMpOJibHblEe 3A0aHUA UIU UHbLE mamepuaiibl

6.2.1. IlpumepHble BapuaHTHI O/1MI-0NPOCOB 1 cemecTpa

A. YcioBus 3a1aHui
1. Baun-onpoc Nel. KomOunatopuka

KapTtouxka 1
CKONBKHMH CIIOCOOaMH MOKHO YKa3aTh Ha IAXMAaTHOMW JOCKE JBa KBaapara: OembIid
Y YEpHBI?

Kaprouxka 2

N3 3 sx3eMmuiapoB ydueOHHMKA anreOpbl, 7 SK3EeMIUIIPOB yueOHHWKA T€OMETpUu U 6
IK3EMIUIAPOB y4yeOHHMKA (M3MKM, HAZ0 BHIOpaTh KOMIUIEKT, COJEpKaIluii Bce
Y4eOHUKH TT0 0THOMY pa3y. CKOJIBKUMH CIOCO0aMH 3TO MOYKHO C/IeaTh?

2. baun-onpoc Ne2. MHuoxxecTBa

IIpuMepHBIe BapUaHThI 3a1aHUN
KapTtouka 1

1. laso ynuBepcanbHoe MuoxkecTBo U=l 2.3.4.5.6,7.8}.

MHOskecTBa A= 1 2.3, 4, 5}; B=14.5.6,7, 8}; C=1.2,4,6,8}

Haiirn: AUB)NC . (A-B)NC

2. Ha quarpamme Benna-Ditiepa n300pasuTh pe3ysbTar JeHCTBUS: (A-B)nc,

3. bann-onpoc Ne3. BekTopbl U IpsMbIe MPOU3BEICHUS MHOXKECTB

IIpuMepHBIe BapUaHTHI 3a1aHUN
KapTtouxka 1

1. Jlansr mHOXecTBa 4 = {1’ 2, 3}, B = {a, 5}> C= {0}
Haitti npsivsre npomssenerus A X BxC, A*xC, BxCxB.
2. JlaHO MHOXECTBO BEKTOpOB V = {(L 2,3, 2)’ (1, 2,3, 3), (2> 2,3, 3)} .
Haiitn npoekIuy BEKTOPOB U BEKTOPHBIX MHOYKECTB HA OCH
np\V,, Np,Vy  IP3Y,:
np 5V, , npy;Vs , np2,3,4‘71;

np, V. np, V, np,s vV

4. baun-onpoc Ne4. BeposiTHOCTB

[IpumepHbIe BapuaHThI 3a1aHUN
Kaprouxa 1

1. B ypue 9 mapoB, u3 Hux 4 Oenbix m S5 depHbiX. Hayrag Oepyr 5. Kakosa
BEPOSATHOCTH TOTO, YTO cpear HUX Oyxet: 1) 2 6enbix; 2) 2 yepHbIX; 3) XOTs Obl OAWH

OembIi.
2. BeposTHOCTH NOJOMKHM nepBoro cranka pasHa 0,1; ans Broporo — 0,2. Kakosa

BEPOSITHOCTH TOTO, YTO 3a CMEHY CJIOMAarOTcs: 1) 00a cTaHka; 2) pOBHO OJIMH CTaHOK;
3) X0Ts ObI OJTUH CTAHOK.

5. Baun-onpoc NeS. CooTBeTcTBUA U PYHKIUU

[IpumepHbIe BapuaHThI 3a1aHUN
Kaprouka 1

1.CootBercTBHE G :{(l, a), (2, b), (2= C)}ﬂBnﬂeTCﬂ MMOJIMHOXXECTBOM  TIPSIMOTO
MPOU3BEJICHUSI MHOYECTB A={1, 2,3} u B={a, b, C}. Onpenenutb CBOMCTBA
COOTBETCTBHUSL. SIBngercs  nm OHO B3aMMHOOIHO3HAYHELIM? OyHkuen?
Orobpaxenuem? [Touemy?

2. Haiitu o6macth onpenenenust komno3unuid pyskiuii f u g:
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f(x)=cosx,; g(x)=e",

6. bann-onpoc Ne 6. OTHOLICHUS

IIpuMepHBIe BapUaHTHI 3a1aHUN
KapTtouka 1

Ha MHOXecTBe HaTypalbHBIX YUCEN 331aH0 OTHOIICHHE R — «ObITh MeHbIe». Ha
NEPBBIX IIECTH D3JEMEHTaX HATypaJbHOTO psAda MOCTPOUTH MaTpuily OWHApPHOIO

OTHOILICHMUS, OIPCACIIUTD CBOMCTBA OTHOIIICHHUS.

7. Baun-onpoc Ne 7. Koneunsle anredpsl. [lonyrpynmsl, rpynibl, abeeBbl TPYIIIIBL.

[IpumepHbIe BapuaHThI 3a1aHUN
Kaprouxa 1

1. Ha mMHO>XecCTBe LIETBbIX YHCEl {O, 1,2,3, 4} 3a/1aTh ONEpAIMU (Q — «CJOKEHHUE IO
MOJYJIIO 5»; Y — KyMHOXKE€HHE TI0 Moayto S». [Toctpouts st Hux Tadbmumsl Kemmm.
[Tokaszate Ha mpuUMepe HEBBHIMOTHEHUE CBOMCTBA TUCTPUOYTUBHOCTH OMEPAIIUU @ TIO
OTHOIIIEHUIO K onepanuu \y. Halitu 3Hauenne BoipakeHus: (3+4)x(3+2)+4x(2+1).

2. Haiiti xoMmosuuuy npeoGpasosanuii: °F u #°¢ ecim
1 2 3 4 1 2 3 4
a = " =
2 3 41 3 41 2

Byner nm MHOXecTBa mpeoOpa3oBaHUit
cocTaBiAThk rpynny. Eciau na, Oyzaer yiu, ata rpynna abesneBou.

{o, P} c omepamuel KOMIO3UIUH

8. baun-ompoc Ne 8. Crioco0Os1 3aanus rpada.
IIpuMepHBIe BapUaHThI 3a1aHUN

Kaprouka 1

1. st rpada, mpuBeIEHHOTO HA PUCYHKE HAMTH MATPUITY WHIIUIEHTHOCTH.

OHpCZ[GJII/ITL CTCIICHU BCPILHH.

2. st oprpada, nmpuBeIeHHOTO Ha PUCYHKE HAWTH MaTPHILy CMEKHOCTH.

OHpCZ[GJII/ITL CTCIICHU BCPILHH.

9. CamocrosiTesibHast padora Ne 9. JlnameTpsl, IIEHTPHI, 00XOIBI.

IIpuMepHBIe BapUaHThI 3a1aHUN
KapTtouka 1

1. Ins rpada G, n300pak€HHOrO Ha PUCYHKE, HAUTH: MapUIpyT OOILIero BUia, HE
IPOCTYIO II€Mb, IPOCTYIO LEMb, IMKINYECKUN MapLIpyT OOLIero B11a, HE MPOCTON LUK,

IIPOCTOM IIUKIL
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2. Jlna rtpada G, u300pak€HHOrO Ha pHUCYHKE,
OIIPEACIINTH:
JUaMeTp, BCE NUAMETPAIIbHBIC LENU, PAJNYC, LICHTP, BCE
panuanbHbIC LIEH.
Brrsicauts Oyzet u rpad 31IepoBbIM (ITOTyIHIEPOBBIM),
raMUJIBTOHOBBIM  (IIOJyraMMIbTOHOBBIM). Ecmm  na,
3a/1aTh DUJIEPOB LMK, TAMUJILTOHOB LIVKJI.

10. Baim-onpoc Ne 10. Xapakrepuctuueckue yucia rpadon
[IpumepHbIe BapuaHThI 3a1aHUN
Kaprouxa 1
[TocTpouTh HEOPUEHTHUPOBAHHBIM Tpad ¢ 5-10 BEpIIMHAMH M KOHEYHBIM KOJIMYECTBOM
pebep, ne Oompmmm 10. Ompenenuts Ui TOCTPOSHHOTO Tpada: IMKIOMATHYeCKOe
YHCII0; YUCIIO BHYTPEHHEW YCTOMYMBOCTH; YMCJIO BHEIIHEW YCTOMYHUBOCTH.

b. Kpurepnun u nikajaa OleHUBAHMUSL.
OneHuBaHuEe KAXKIOI0 3aJaHUS B 0JIMI-0NIPOCE MPOU3BOJAUTCA 10 3-X 0aJIbLHOM IIKaJIe:
3 Gajyuta CTaBUTCS €CJIA CTYACHT:
BJIAJIEET TEPMUHOJIOTUEN THUCKPETHOW MaTEMATHK;
— TPaMOTHO U 0€30MHMO0YHO MPUMEHSET TCOPHIO IS PEIICHUS 3a]1a4;
— BBIIETISIET BCE CBOWCTBA W TMpaBWIA MPEACTAaBICHUS OOBEKTOB JUCKPETHOM
MaTEeMaTHKHU.
— O0CO3HaeT OCOOEHHOCTH W COJIEPKATENBHBIA CMBICI TPOLEIYPhl HAXOXKICHUS
XapaKTEePUCTHIECKUX dncen rpada;
2 Gansa CTaBUTCS €CIH CTY/ICHT:
— 0CO3HaeT OCOOEHHOCTH M COJIEP KATEIIbHBIN CMBICIT MPEIIOKEHHBIX 3a/1a4.
— IIpU UCIOJIb30BAHUM HAYyYHOM TEPMMHOJIOTHMM, CBOMCTB W IIPABUI JUCKPETHON
MaTEMaTHKHU JIOMYCKAeT CYNIeCTBEHHBIC OMNOKH.
1 Gayt cTaBUTCS €CIIU CTY/ACHT:
— B COCTOSIHUU PEUIUTh TOJIBKO MOJIOBUHY MPEIJIOKEHHOU 3a/1a4u.
0 GayIOB CTaBHUTCS €CJIA CTYACHT
— HE OCO3HAET MPaBWJI U METOJ0B AUCKPETHON MaTeMaTHKH,
— HE BIaJeeT TEPMUHOJIOTUEH,
— He crmoco0eH peann3oBaTh aNTOPUTM HAXOXKICHUS XapaKTEPUCTHUECKUX YHUCEI

rpada.

6.2.2. IlpuMepHBbI BAPHAHT pacueTHO-Tpaduyeckoii padornl o «Teopuu rpadgos»
A. Bornipocsl
K pucynky 1:
1. [TocTpouTh MaTpHIly MHIMIEHTHOCTH.
. [TocTpouTh MaTpuIly CMEKHOCTH.
. Onpenenuts crenenu BepmH. OHOpOACH 1 rpad?
. OnpenienuTh CBOMCTBA OTHOIICHUS, KOTOPOMY COOTBETCTBYET rpad. [Touemy?
. IlocTpouts miis rpada:
a) moarpad,
0) 3Be3ny,
B) moarpad), MOpOKJACHHBIA MHOKECTBOM BEPIIIHH,
r) cyrpad,
1) OCTOB.
6. IlepenymepoBaTh BEpILIUHBI, 3aMHCATh MAPIIPYT B rpade:
a) MapuIpyT odmero Buaa (He 1eMb, He 1K),
0) uens (He mpocTasi),
B) IIpOCTasl METIh,

D W
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T') HIUKJINYECKUI MapiIpyT o01ero Buaa (He IuKI),
1) UK (HE TPOCTOM),
€) MPOCTOM LIUKII.
7. Onpenenuts quaMeTp, AMaMeTpalibHbIe LENH, LIEHTP, PaANYC, paAHalIbHbIE LEH.
K pucynky 2:
8. Onpenenuts NyTh KpaT4yanilnei JJIUHBI.
9. SIBnsiercs m 3TOT rpad siinepossiM? [Touemy?
10. SABnsiercs u rpad rammwibToHOBBEIM? [Touemy?
11. [lukmoMaTuuecKoe 4ucIo.
12. Yucno BHENIHEW YCTOMYHUBOCTH.
13. Yucno BHYTpEHHEN yCTOMYMBOCTH.
K pucynky 3:
14. OnpenennTe BEpIIMHBI MAKCUMAJILHOTO THIIA.
15. OpueHTHUpOBaTh OT BEHIOPAHHOTO KOPHS. BBIIETUTE BEPIIMHY U ONMPEIETUTh €€ BETBb.

b. Kputepnu ¥ 1mKajia OLlCHUBAHNUS.
OneHuBaHue Kasi0ro 3aJaHus B pacueTHO-rpadguyeckoii padore Npon3BoAUTCs 1o 4-
X 0aJbHOM IIKaJIe:
3 Garta CTaBUTCS €CIIM CTYJICHT:
— BJaJI€eT TePMUHOJIOTHEN Teopuu rpados;
— TpaMOTHO M 0e30MHO0YHO MPUMEHSET TEOPHIO I 3aaHus rpada;
— BBIJIETISIET BCE CBOMCTBA U MpaBUiIa HAXOKIECHUS XapaKTEPUCTUYECKUX YUCEIT;.
— OCO3HAaeT OCOOCHHOCTHM U COJIEPXKATEIbHBI CMBICI MPOLEAYPbl HAXOXKACHUS
KpaTyaiiiero nyTu B rpade.
2 Gansa CTaBUTCS €CIH CTY/ICHT:
— 0CO3HaeT 0COOEHHOCTH U COJIeP)KaTeIbHBIA CMBICT MPEJIOKEHHBIX 3a/1a4.
— TIpU HUCTOJB30BAHUU HAYYHOW TEPMHHOJIOTHH, JOIYCKAET CYIIECTBEHHbIE OIIMOKH,
HE JIETIAET BBIBOJIOB.
1 Gann cTaBUTCS €CIM CTYICHT:
— B COCTOSIHMM PELIUTbh HE BECH CIIEKTP MPEJIOKEHHBIX 3a]ad, a TOJIbKO 3aJadyM U3
CIHUCKa MUHUMYMa.
0 6anmIoB CTaBUTCS €CIIM CTYACHT
— HE OCO3HAET MpaBWJI U METOJIOB Te€OpHH rpados,
— HE BJIaJIeeT TEPMHUHOJIOTUEH
— He crnocoOeH MPUMEHUTh ONpeneeHus U (GOopMyIbl IS pPelIeHus 3a/1ad pacyeTHO-
rpadudeckoit paboThbI.

6.2.3. KosutokBuym Nel
A.Bonpockl K KOJJIOKBUYMY

1. MHuoxecTBa: onpeaeneHus, IpUMepHI.

L

Crioco0bI 3a1aHUST MHOXKECTB: TTOPOKIAIoIIas MpoLeypa, pa3peratonias
npoueaypa.

Onepanuu HaJ MHOXECTBAMH.

BekTopsl 1 npsMble TPOU3BEICHHUS: ONIPeIeICHHUS, TPUMEPHI.

Teopema 0 MOIITHOCTH MIPSIMOTO MTPOU3BEACHUS MHOXKECTB.

[Tpoekuny BEKTOPOB U BEKTOPHBIX MHOXKECTB Ha OCH.

NN R

DneMeHThl KOMOMHATOPUKH: IPABUJIO IPOU3BEICHUS, pa3MelleHNs 0e3 MOBTOPEHUH,
pa3MelIeHHs! C TOBTOPEHUSIMH.

8. DrneMeHTH KOMOMHATOPUKHU: IEPECTAHOBKU 0€3 MOBTOPEHUH, IEPECTAHOBKH C
HOBTOPEHUSIMH.
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10.
11.

12.

13.

14.
15.

16.
17.
18.
19.

DneMeHThl KOMOMHATOPUKH: MTPABUIIO CYMMBI, COYE€TaHHs 0€3 TOBTOPEHHIA.
CooTBeTcTBUSA: ONPE/IEIEHUS, CBOICTBA.

Bzaumno OIHO3HAYHBIC COOTBETCTBUSA U MOITHOCTb MHOKCCTB: YTBCPIKICHUC O
B3aMMHO OJHO3HAYHOM COOTBETCTBUH PABHOMOIIIHBIX MHOKECTB.

BzanmHuO OIHO3HAYHBIC COOTBETCTBUA U MOITHOCTb MHOXKECTB: TECOpEMA O YHUCIIC
IMOAMHOKECTB KOHCYHOI'O MHOXKECTBa

B3aI/IMHO OJHO3HAYHBIC COOTBETCTBHUA 1 MOIIIHOCTH MHOXECTB:. CEMb yTBep)KILCHI/Iﬁ (6]
CUYETHBIX MHOKECTBAX.

BzanmuO OIHO3HAYHBIC COOTBETCTBUA U MOITHOCTE MHOKECTB: TCOpEMa KaHTopa.

B3anmMHO 0/IHO3HAYHBIE COOTBETCTBUS KU MOIIIHOCTh MHOYKECTB: TEOPEMA O YUCTIE
MOAMHOKECTB CUETHOIO MHOKECTBA.

bunapHbIe OTHOILIEHUS U UX CBOMCTBA.

OTHoO1IEHNS SKBUBAJIEHTHOCTH, OTHOLIEHUS MOPSIIKA.

[MonsTue onepanuu. OCHOBHBIE CBOWCTBA OMHAPHBIX OTEPAIIHIA.
AnreOpsl: orpeieneHusi, IpUMepHI.

b. Kputepuu u nikanga olieHUBaHUS.

OneHUBAHNE 0TBETA HA KAXKIBII BONPOC KOJJIOKBHMYMA NMPOU3BOAUTCH MO 4-X 0AJLHOM

HIKaJe:

3 Garta CTaBUTCS €CIIM CTYJICHT:

BJIa/IE€T TEPMUHOJIOTHEN TEOPUU MHOMKECTB;

TPaMOTHO U 0€30IIMO0YHO MPUMEHSET OMPE/ICIICHUS U MOHSATUH JJIsl TOKA3aTeIbCTBA
YTBEPKJICHUHN U TEOPEM;

BBIJICJISICT BCE CBOMCTBA COOTBETCTBUM M OTHOIIICHUIA;.

OCO3HAET OCOOCHHOCTH U COCPKATEIBHBIN CMBICT U30MOPQHU3Ma anreop.

2 Gansia CTaBUTCS €CJIH CTY/ICHT:

0CO3HAET OCOOEHHOCTH U COAEPKATEIbHBIN CMBICI MPEUI0KEHHBIX 3a/1a4.
IPU WCIOJIH30BAHUU HAYYHOM TEPMHUHOJOTHH JOIYCKAeT CYIIECTBEHHBIC OIIMOKH,
HE JIEJIaeT BBIBOJOB.

1 Gayt cTaBUTCS €CIIU CTY/ACHT:

HC MOXKCET OaTb OTBCTHI HA 3aJaHHBIC BOIIPOCHI, HO MOXXCT OTBECTUTH HA BOIIPOCHI U3
crucka MUHUMYyMa (CM. 1. 6.2.9).

0 6amIoB CTaBUTCS €CIIU CTYACHT

HE OCO3HAET MPABUJI U METONOB AUCKPETHOM MaTEMaTUKH,
HE BIIaJICET TEPMUHOJIOTUEH
HE CIIOCOOEH PUMEHMTD OTIpeIeIeHust U (YOPMYJIbl 1)1 IEMOHCTPALIUU IPUMEPOB.

6.2.4. 3auer
A. Bonpocs! k 3auety Nel

1. Onepauuu HaJ MHOXECTBAMHU, UX cBoiicTBa. J{narpammel Beenna-Ditnepa.

2. Ilpsamoe npousBeeHrne MHOKECTB. [IpoeKinr BEKTOPOB M BEKTOPHBIX MHOXKECTB Ha OCH.

3. KomOunaropuka. [IpaBuiio npousBeaeHus, IpaBUiIO CyMMBI 7S 2-X M 3-X MHOXECTB (¢
nosicieHrueM). Yucio pasMenieHnit 6e3 MoBTOPEHUH, YUCIIO pa3MEIICHUH C TOBTOPEHUSIMH,
YHCIIO IEPECTaHOBOK 0e3 MoBTOopeHui, Yucno coueranuii 6e3 nmosropenuil. Pemenue 3anau

4. OnpeneneHre CBOMCTB COOTBETCTBHUSI.

5. Otobpaxenue, B3aMMHO OJIHO3HAYHBIE COOTBETCTBHS, (DYHKIIMH, OOpaTHBIE (PYHKIUH,
CUETHbIE MHOXKECTBA.

6. Tepema 0 uucie NOJIMHOKECTB KOHEYHOI'O MHOKECTBA.

7. OmpeneneHusi CBOHCTB OMHAPHOTO OTHOIICHUSI.
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8. OtHomeHNe YKBUBAJICHTHOCTH. Pa30ueHne Ha KJ1acChl 9KBUBAJICHTHOCTH.

9. OtHomenue nopsaaka. [1oaHBIN 1 YaCTUYHBIN TOPSIAOK.

10.bunapHBbIe onepanuu: onpeaeneHus, CBOUCTBa, mpuMepsl. [loHsTHEe anredpsl,
MoTanTreOphI.

11.I'padsl. Onpenenenus, mpuMepsl, cnocoObl 3aganus. [lpumepsl.

12.Bugst rpadoB. Onepanuu Haja yacTsmu rpados. [Ipumepsr.

13.JIokanbHble crenenu BepmnH. [Ipumepsl.

14.MapuipyTsl, ienu, IUKIbL. PaccTosHus, quamerp, neHTp, paauyc rpada. [Ipumepsr.

15.CBs3HbIe KOMITOHEHTHI Tpada. Pazaensionme MHOXKeCTBA U pa3pe3bl.

16.91inepoB rpad. Teopema Diinepa. ['amunsToHOB rpad. [Ipumepsr.

17.lepeBbs: onpeaenenus, npuMmepsl. JlepeBo ¢ kopuem. BetBb. KoHIleBbIe BEpIIMHBI U
pebpa. BepimHbl MakcHUMaIbHOTO TUTA.

18. Xapakrepuctuueckue yucina rpada.

b. KDI/ITGDI/II/I U IIKaJ1a OIICHUBAHUA.

VYCTHBI OTBET Ha 3a4yeTe MO3BOJSET OICHUTH CTENeHb (OPCHUPOBAHHOCTH 3HAHUW TIO
pa3TUYHBIM KoMTeTeHIIusM. OTBET OlleHuBaeTcs 1o 4 0aIbHOM cucTeMe.
OtMeTKa «3» CTaBUTCS, €CIIH:

— 3HaHUA OTIHUYal0TCA FHy6HHOI>'I n COACPIKATCIIbHOCTBIO, JACTCA MOJHBIN

I/IC“IepHBIBaIOHII/Iﬁ OTBCT, KaK Ha OCHOBHBLIC BOIIPOCEHI 6I/IJ'IeTa, TaK M Ha JOIOJITHUTCIIBHBIC,

— CTyJIeHT cBOOO/IHO BJIa/IeeT HAyYHOU M MaTeMaTUYeCKON TEPMHHOJIOTHEH;

— JIOTUYHO U JI0KAa3aTEeJIbHO PaCKphIBA€T BOIPOC, MPEAJIOKEHHBIHN B Ouiere;

— OTBET XapaKTepU3yeTcs IIyOMHOH, MOTHOTOW U HE COACPKUT (PAKTUIECKHIX OINOOK;
—OTBET WJUTIOCTPUPYETCS pacueTHBIMU MIPUMEPaAMHU;

— CTyJIEHT JEMOHCTPHPYET YMEHHE apryMEHTHUPOBAHO BECTU JHAJIOT W HAYYHYIO

JTUCKYCCHIO.
OTMeTKa «2» CTaBUTCS, €CIIH:

3HAaHUS MMEIOT JOCTATOYHBIA COJEpKATEIbHBIN YPOBEHb, OJHAKO OTIMYAIOTCA ClIa0on
CTPYKTYpPUPOBAHHOCTBIO;  COJIEp)KaHHe  Ousieta  pacKpblBaeTcsi,  HO HMEIOTCS
HETOYHOCTHU IIPU OTBETE HA JOINOJIHUTEIBHBIE BOIIPOCHI

MMEIOIIMECS] B OTBETE HECYIIECTBEHHbIE (DaKTHUYECKHUE OIIMOKH, CTYACHT CIIOCOOEH
UCIPAaBUTh CAMOCTOSTENBHO, OJaroaapsi HaBOAAILIEMY BOIIPOCY;

HEJO0CTAaTOYHO pacKpbiTa mpobdiaema 1o 0JHOMY U3 BOPOCOB OMIIeTa;

CTYIGHT = HE CMOI'  TPOJEMOHCTPUPOBATH  CHOCOOHOCTH K  MHTErpaluu
TEOPETUUECKUX 3HAHUN U MPAKTUKH.

OtMeTKa «1)» cTaBUTCS, €CIU:

colepxaHue Owuieta PpacKpbITO clabo, 3HAHWS HMEIOT (QparMEeHTapHBIN XapakTep,
OTITUYAFOTCS MOBEPXHOCTHOCTHIO U MaJoi COJIePIKATEIIHPHOCTBIO, MUMEIOTCS
HETOYHOCTHU IIPU OTBETE Ha OCHOBHBIE BOIPOCHI OMIIeTa;

MMporpaMMHbBIC MAaTCpUall B OCHOBHOM H3JIAracTcCs, HO JONMYIICHBI q)aKTI/I‘-ICCKI/Ie OH_II/IGKI/I,
CTYZIGHT HE MOXET TPHUBECTH NpUMEP Ui WIUIOCTPAIlMH  TEOPETUYECKOTO
MOJIO’KEHUS,

y CTyAEHTa OTCYTCTBYET IIOHMMaHHWE H3JIaraéMoro MaTepuaia, MaTepuan ciado
CTPYKTYpHUPOBaH;

OtMmetka «0» CTaBUTCS, €CIIU:

OOHApy>KEHO HE3HAHHE WJIM HEMOHMMAaHHE  CTYJIEHTOM  TEOpHUH  JUCKPETHOH
MaTE€MaTHKH;

coJiepKaHuE BOIIPOCOB OMiIeTa HE PACKPBITO, JOMYCKAIOTCS CYIIECTBEHHBIE (haKTHUECKUE
OIIMOKHU, KOTOPHIE CTYJIEHT HE MOXKET HCHPaBUTh CAMOCTOSTENLHO;

Ha OOJIBIIYI0 YacTh JOIMOJHUTEIBHBIX BOIPOCOB IO COACPKAHUIO IK3aMEHA CTYICHT
3aTPYAHSIETCS 1aTh OTBET UJIM HE JA€T BEPHBIX OTBETOB.
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6.2.5. IlpuMepHbIe BAPHAHTHI CAMOCTOSATEIBHBIX PadoT 2 cemecTpa
A. YcioBus 3a1aHui
1. buin-onpoc Ne1. OcHOBHBbIe onpeeseHuUs.

[IpyuMepHble BapyUaHThI 3aJaHUH

Kaprouxa 1
1. Onpenenenne KOHbIOHKIUY.
Kak BBITISIIUT BEKTOP-CTONOCT] UMILTUKAIIUH.

Kaprouxka 2
1. CkonbKO pa3auYHBIX HAOOPOB 3HAYEHHWW AapryMEHTOB Yy JIOTHYECKOHW (YHKIIMH n
IIEPEMEHHBIX.
2. Kak BBITTIAIUT BEKTOP-CTOJIOEI] IKBHBAJICHTHOCTH.

2. bauu-onpoc Ne 2. DkBUBaJEHTHBIE MPEeOOpa3oBaHUS
IIpuMepHBIe BapUaHThI 3aJaHUN
KapTtouxka 1
1. IIpoOIKUTH PaBEHCTBO.
X, &x, =
2. Yupoctuts Beipakenue (nmpusectu k JJHD).

F(X,y,2) =Xy V(XZVY)VXyVZy.

3. baun-onpoc Ne 3. C/IH® u CKH®
Kaprouxa 1
OyHK1Us 3a1aHbI BeKTOp-cToN0110M. [TocTponts ee CAH® u CKHO.
f(x,y,z)=[00110001
4. baun-onpoc Ne 4. Metop bnelika-Ilopenikoro
[IpumepHbIe BapuaHThI 3a1aHUN
Kaprouxa 1
Haiitu cokpamennyro JIH® ¢ynknuun ¢ momompo Merona bietika-Iloperkoro.
[TocTpouTh TaOMUILY MOKPHITHS U HaiiTH Bce TynukoBbie JTHD.
f(X,y,2)=XyzVv XyZV XyZ V XyZV XyZ

5. bsinn-onpoc Ne 5. Anre6pa XKerasnkuHa
IIpuMepHBIe BapUaHThI 3a1aHUN
Kaprouxa 1

Haiitn monmuuaom KeranmkuHa st maHHO#M joruyeckod ¢yHKiuu. [IpoBeputh OyaeT iau
OHA JIMHEUHOM.

f(X,y,2)=XyzVvXyVYZVXZ
6. baing-onpoc N2 6. /[BOMCTBEHHOCTb
IIpuMepHBIe BapUaHThI 3a1aHUN
Kaprouxa 1

Haiitu nBolicTBeHHYIO ISl JaHHOW Jiormuecko ¢yHkiuu. [IpoBeputh, OyneT au oHA
CaMOJIBOMICTBEHHOM.

f(X,y,2)=XyzVvXyVYZVXZ
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7. Bmn-onpoc Ne 7. ®yHKIMOHa/IbHAs TOJIHOTA CUCTEM

IIpuMepHBIe BapraHThI 3a1aHUN
Kaptouxka 1
OyHKIMS 3a/laHbl BEKTOP-CTONIOIOM. 3amonauTh Tabnuiy [locta u cnenath BBIBOA O
(HYHKIIMOHATLHOHN TOJTHOTE CUCTEMBI JIOTHUECKUX (DYHKITHH, COCTOSIIECH TOJBKO W3 JTaHHON

¢byHKIHN.
f(x,v,z)=[00110001

8. baimn-onpoc Ne 8. Bricka3biBaHUA

[IpumepHbIe BapuaHThI 3a1aHUN
Kaprouka 1

BrlnonHuMoO 11 MHOXKECTBO?
{4vB, 4®B}.
Bepno 11, yto MHOXkecTBO [” moruuecku Bieder popmyiy F?
T={4rB, A>B} F=4—>B
[TpoBepuTH NPAaBUIHOCTH aPTyMEHTA.

Av B
A—B
~“ADB

9. Bsin-onpoc Ne 9. [IpegukaTthl

[IpumepHbIe BapuaHThI 3a1aHUN
Kaprouxa 1

HaBecuths kBaHTOpHI Ha 00€ MepeMeHHbIe MpPearKaTa BCEMU Pa3IMYHBIMU CIIOCO0AMU U
ONPEJIETUTh UCTUHHOCTH MOJYYUBIIETOCS BEIPAKECHHUS.
P(x, y): «X < ¥ », 3a/1aH Ha MHOXKECTBE HATYPAITbHbBIX YHCEI.

b. Kpurtepuu u nikana olleHUBaHUS.
OueHuBaHME KAKA0I0 32JaHUSA B 0JIMI-0NIPOCE POM3BOAUTCH 10 4-X 0AJBHON IKaJjIe:
3 Gayia CTaBUTCS €CIH CTY/ICHT:
— BIJIAJIeeT TEPMHUHOJIOTHEH OyneBoi anreOpsr;
— TpaMoOTHO U 6e301mmb04YHO puMeHseT Teopuro 11 noctpoenus CAH® u CKHO;
—  BBIJIEJISET BCE CBOMCTBA U MPaBUJIa ONPEICTICHUS TPEANOTHBIX KJIACCOB.
— OCO3HaeT OCOOGHHOCTHM U COJIEpXaTeNbHBIM CMBICT MPOLEIYypPhl POBEPKU
MPaBUIILHOCTH apTyMEHTa;
2 Qaisia CTaBUTCS €CJIH CTY/ICHT:
— 0CO3HaeT 0COOCHHOCTH U COJIeP KATEIbHBIA CMBICT MPEJIOKEHHBIX 3a/1a4.
— TpU HCIOJb30BAaHUM HAYYHOHM TEPMHUHOJOTHH, CBOMCTB M TMpPaBUJ JUCKPETHOU
MaTEMaTHKH JIOMyCKAeT OMIHOKH;
— HE JIeTIaeT BBIBOJIOB.
1 Gamnn cTaBUTCS €CM CTYICHT:
— B COCTOSIHUU PEUIUTH TOJIBKO MOJIOBUHY MPEIJIOKEHHOU 3a/1a4u.
0 6ayyIoB CTaBUTCS €CIIU CTYJEHT
— HE OCO3HAET MPaBWJI U METOJ0B AUCKPETHON MaTeMaTHKH,
— HE BIaJIeeT TEPMHUHOJIOTUEN
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— He cnoco0eH TNPUMEHUTh OSKBUBAJIECHTHBIE IPeoOpa3oBaHUs IS YIPOIICHUS
JIOTUYECKHUX (hopMyIL.

6.2.6. IlpuMepHbIi BADHAHT CEMeCTPOBOI padoThI
A. YcioBus 3a1a4

Bapmuanrt 1
1. PasnouTh JOrMUECKy0 (QYHKIIMIO YETHIPEX NEPEMEHHBIX:
a) 10 OJHOM mepeMeHHoH X1 ;
0) 110 ABYM II€peEMEHHBIM X2:X3 ;

B) 110 TPEM TIEPEMEHHBIM X1>X35X4
T') 10 BCEM IEPEMEHHBIM,
ecu JIH® ¢dyHKIIMU MMeeT BU/T:
f(X],X5,X3,X4) =X X3X, V X X,X3 VX X3
2. Yopoctuts dopmyny F(X,y, z), HCHOIB3ysd SKBUBAJICHTHBIE MPeoOpa3OBaHMs.
IMoctpouth BekTOp-cTONOEN (DYHKIMH, ONHCHIBaeMOM 3ToW Qopmynoit. IlocTpouTs
CAH® dynkmmm, nCroab3ys:
a) BEKTOp-cTooell,
0) 3aKOH pacIIeTUICHUS 110 HEAOCTAIIINM MEPEMEHHBIM
F(X,y,2)=xy V(XyVvyz)vXxzvi(zvy).
3. IlpuBectu ¢dopmyny k JH®D. Haiitu CKH® ¢yHkuum, omuchiBaeMOM TaHHON
dopmyIoii, ncnosap3ys TabIMuHOE peCTaBIeHNE (BEKTOP-CTOIOEIT)

F(x,y,2) =Xy V(XZVy)VXyVzy.

4. Haiitn QyHKIUIO £(x},%5,X3) , JIBOMCTBEHHYIO K (DYHKIIMH, OIHUCHIBAEMOM
bopmynoit
f(X,X5,X3)=XX3 VXX, VX X,X3
5. Monmyuuts TynukoByto [JH® dhyHkmm, onuceiBaeMoit hopmysoi
f(x,y,2)=yzVvXZVyzZVv(XyVXZ).
6. [TpoBepuTh GyHKITMOHATBHYIO TIOJTHOTY CUCTEMBI JIOTHIECKUX ()YHKIIHHA

2=

b. Kpurepuu v nikana olleHVBaHUS.
OueHUBaHNE KAMXIOI0 32/IaHUS B CeMECTPOBOI padoTe NPOU3BOAUTCH 10 4-X OAJIbHOI
HmiKaJje:
3 Garta CTaBUTCS €CIIM CTYJICHT:
— BJIQJICET TEPMHUHOJIOTHEH anTreOphl JIOTHKH;
— TpaMOTHO M 0e301IMO0YHO PUMEHSET TEOPHIO JUIA 3aJaHus QYHKIMU HOPMYIIOH;
— BBIJIETISIET BCE CBOWCTBA W TPaBHJIA ONPEACICHUS CAMOIBOWCTBEHHBIX, JTHHEHHBIX,
MOHOTOHHBIX ()YHKITH;.
— 0CO3HaeT OCOOEHHOCTH U COJAEPIKATEIBHBIA CMBICH MPOLEIYpPhl TPOBEPKU CHUCTEMBI
Ha (QYHKIIMOHAIBHYIO ITOJHOTY.
2 Gansia CTaBUTCS €CJIH CTY/ICHT:
— 0CO3HaeT 0COOEHHOCTH U COACPIKATEIBHBIN CMBICI MPEUIOKEHHBIX 3a]1a4.
— TpH UCHOJB30BAaHWW HAYYHOU TEPMUHOJIOTHH, JIOMYCKAET CYIIECTBEHHBIE OIIMOKH,
HE JIeJTaeT BHIBOJIOB.
1 Gay cTaBUTCS €CIH CTYICHT:
— B COCTOSIHUW PEIIUTHh HE BECh CIIEKTP MPEIOKEHHBIX 3ajad, a TOJBKO 3a/Ja4d U3
CIHUCKa MUHUMYMa.
(0 GayIOB CTaBUTCSI €CIIH CTYACHT
— HE OCO3HAET MPABUJI U METOJIOB TCOPHH JIOTUIECKUX (DYHKIUH,
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— HE BJIaJgecT TepMHHOJ’IOI‘HCﬁ anre6pbl JIOTUKH,
— He CHoCOoOCH NPUMEHUTHh oOmnpeaeneHuss W (QOPMyNbl IS PEUICHUS 3ajad
CEMECTPOBOI PabOTHI.

6.2.7. KosunokBuym Ne2
A.Bonpockl K KOJJIOKBUYMY

1.OnpeneneHue JIOrMIecKo PyHKITUH.

2.0mnpenencHue GUKTUBHON MEPEMEHHOM.

3.YTBepkaeHue 0 MOITHOCTH MHOKecTBa Pa(n).

4.Tabmuma GyHKIMA 01HON epeMeHHON. OYHKINHU ¢ QUKTUBHBIMU TIEPEMEHHBIMU.
5.Tabnuma dyakumii ¢ 2-ms nepemeHHbIMU. KoubroHkiusa. [duszbronknms. [ITpux
Hleddepa, crpenka [Tupca.

6.Tabnuma GyHKIHA ¢ 2-MsI IEpeMEHHBIMHU. JKBUBAJIEHTHOCTD, CII0KEHUE 110 MOYJIIO 2,
UMIUTHKAITHS.

7. Tabnuia GyHKIUN ¢ 2-Ms1 iepeMeHHbIMHA. OyHKIHH ¢ PUKTUBHBIMH ITIEPEMEHHBIMU.

8. Teopema o pasnoxkeHun (HYHKIIUU 1O TIepeMeHHBIM ((opMynupoBka). Paznoxkenue mo
oaHoi nepemenHoi. [Ipumep.

9.Teopema o paznoxennu (GpyHKIIUU 1O TIepeMeHHBIM ((popmynupoBka). Paznoxenue mo
BCceM nepeMeHHbIM. [Ipumep.

10.  IIpaswmio nonyuenust CJJH® u3 Bekrop crondua.

11. bynessl onepanuu. bynesa anre6pa. OcHOoBHBIE CBOMCTBA OyneBbIx onepariuit (1-
21).

12. 3akoHbl: ¢ MopraHa, MOTJIOMICHHS, CKJIEHBaHM, O0OOOIIEHHOTO CKJICHUBAHUS,
pacIienaeHus.

13. 3amaya: monyuuth CJIH® u3 BexTop-cronodia.

14. JJH® u KH®. CKH®. IIpasuno nonyuennss CKH® u3 BexTop- crondua.

15. 3amaua: momyuuts CKH® u3 Bexktop-cronodia.

16. NmmuniupoBanne ¢yHkunu. VIMIUIMKAHT, MPOCTON MMIUIMKAHT, COKpAIleHHAas
JTHO.

17. 3aaya: MpOBEPUTH UMIUIMKAHT HA IIPOCTOTY.

18. 3agayva: mony4duTh cokpanieHnyro JJH® merogom bieiika-ITopenkoro.

19. 3agava: mony4uTh TynukoByto JJH® ¢ moMomsio TabauIibl MOKPHITHS.

20. JIBolicTBEHHAs GbyHKIHS. CamopaBolicTBEHHAS byHKITHS. [TpuHIIMI
JIBOMCTBEHHOCTHU.

21. 3ajava: MOJyYUTh JBOWCTBEHHYIO (YHKIMIO MO ompeaeneHun. l[IlpuBectn K
JTHO.

22. Anrebpa JKeramkmHa. OxBHBaJIeHTHBIC Gopmynsl anredopsl  JKeramkuHa.
Dopmynsl iepexoaa oT 0yneBoit popMyIsl K MOMMHOMY JKeraikuHa.

23. 3agava: moy4ynuTh NoJMHOM JKeraikuHa.

24, Omnpenenenne QyHKIIMOHATBLHO MOJTHON CUCTEMBI. [IpuMepsl.

IIpuMepHBIe BapHaHThI 3aJaHUN 11 IPAKTUYECKUX BOIIPOCOB KOJUIOKBUYMA.
Bompoc 13. 3agaua: monyunts CJITH® u3 BekTop-cTonbIa.

y F(x,y, z)

—— = OO OO ™
— OO O|—= DN
Of—= == OO

0
0
1
1
0
0
1
1

21



Bomnpoc 14. 3apaya: nonyunts CKH® u3 BekTop-cTonodua.

X y z F(x,y, z)
0 0 0 1
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 0

Bompoc 17. 3agaua: npoBepUTh UMILUIMKAHT HAa MPOCTOTY.
f(X,y,2)=Xyzv XyZv XyZv XyZ, XyZ
Bompoc 18. 3agaua: nomyunts cokpauiennyro JJH® meronom breiika-Ilopenkoro.
f(x,y,2)=Xyzv XYZVv XYZV XyZv XY Z
Bormpoc 19. 3agava: moayunts TynukoByto JJH® ¢ momomibio TabauIibl TOKPHITHS.
f(X,y,2)=yzv Xyv yZvVv Xy

Bormpoc 21. 3agava: moayduTh TBOMCTBEHHYIO (PYHKIIHIO 1O ompeneiaeHuu. [IpuBectu
JTHO.

f(x,y,z2)=yzv Xyvyz
Bompoc 23. 3agaua: nomyduTs noauHoM JKeraikusa.

f(x,y,2)=Xyv yZv Xy

b. Kputepuu u mikajna olleHUBaHUS.
OueHUBaHNE 0TBETA HA KAK/IbIH BONPOC KOJJIOKBHYMA MPOU3BOAUTCS M0 4-X OAJIbHOM
LIKaJe:
3 Garta CTaBUTCS €CIIM CTYJICHT:
— BJaJ€eT TEPMUHOJIOTHEN TEOPUH aNreOphl JOTHKY;
— TPaMOTHO W 0€30MUO0YHO MPUMEHSIET ONPEACIICHUS U MMOHATHH JIJIS JOKa3aTeIbCTBA
YTBEPKJICHUHN U TEOPEM;
— BbIgenseT Bce croiictBa JIH® u KH®;.
— 0CO3HaeT 0COOEHHOCTH U co/iepKaTeIbHbIA cMbIcT TeopeMbl [locrTa.
2 Gansia CTaBUTCS €CJIH CTY/ICHT:
— 0CO3HaeT 0COOCHHOCTH U COJIeP)KAaTeIbHBIA CMBICT MPEAJIOKEHHBIX 3a/1a4.
— TpU HCTOJNB30BAaHUM HAYYHOH TEPMHUHOJIOTUU JIOMYCKAeT CYIIECTBEHHBIE OIIUOKH,
HE JIEJIaeT BHIBOJIOB.
1 Gamnn cTaBUTCS €CIM CTYIEHT:
— HE MOXET J1aTb OTBEThI HA 3aJaHHBIE BOIPOCHI, HO MOXET OTBETUTh HAa BOMPOCHI U3
crucKa MUHUMYyMa (CM. 1. 6.2.9).
0 6amIoB CTaBUTCS €CIIM CTYACHT
— HE 0CO3HAET MPaBWJI U METOJIOB IUCKPETHOM MaTeMaTHKH,
— HE BJIaJIee€T TEPMHUHOJIOTUEH
—  He CIocOOeH MPUMEHHUTH ONpeaeeHns U (OpMYIIbI 71 IEMOHCTPALIMU IPUMEPOB.

6.2.8. 3auer Ne2
A. Bompocsl k 3auety Ne2
1. MHoxecTBa: onpenenenus, npumepsl. Onepanuu Hajl MHOKECTBAMH, UX CBOMCTBA.
Juarpammsl Beenna-Oiinepa.
2. Bexkropsl. [IpsiMoe npousBenenre MHOKECTB. [I[poeKiun BEKTOPOB U BEKTOPHBIX
MHOKECTB Ha OCH.
3. Komb6unaropuka. [IpaBuino mpousBeneHus, MPaBUIO0 CYMMBI IS 2-X U 3-X MHOXKECTB (C
nosicieHreM). Yucno pasMenieHunii 6e3 moBTOPEHUI, YUCIIO pa3MEIIeHHH ¢

PITM « Juckpemnas mamemamuxa » 22



10.
. Buzapl rpados. Onepanuu Han gactsimu rpados. [Ipumepsr.
12.
13.
14.
15.
16.

11

17.
18.

19.

20.

21

22.

23

24.

25.
26.

27.

28.

29.
30.

31.
32.
33.
34.

35.

MOBTOPEHUSIMH, YHCJIO TIEPECTaHOBOK O€3 MoBTOpeHuH, Uncio coueranuii 6e3
noBTOpeHuid. BeiBO (hOpMysT M CBOMCTRA.

CooTBeTCTBHS: ONPEICTICHIE COOTBETCTBUS, 00JIACTh OMpeeNieHUs] U 00JIacTh 3HAYCHUS,
CBOICTBA.

OTto0OpakeHue, B3aMMHO O/IHO3HAYHBIE COOTBETCTBUS, (DYHKIIMH, OOpaTHbIE (PYHKIINH,
CUETHBIE MHO>KECTBA.

Tepema 0 yuciie MOAMHOKECTB KOHEYHOTO MHOKECTBA.

buHapHble OTHOLICHUS: ONPEIETICHNUs, CIIOCOOBI 3aJaHMsl, CBOWCTBA.

OTHOIIEHUE SKBUBAJICHTHOCTU. Pa3buenne Ha Ki1acchl SKBUBAIIEHTHOCTH. OTHOIIEHHE
nopsiaka. [1ogHbIA U YaCTUYHBIA MOPSAIOK.

BunapHsbie onepanuu: onpeneneHus, cBoiicTa, mpumepsl. [lonsTre anredpsl,
MoanTeOpHhI.

I'pads1. Onpenenenusi, IpUMepHI, CIOCOObI 3a1aHUSL.

JloxanbHble cTenenu BepirH. [Ipumepsr.

MapuipyTsl, 1IeNH, ITUKIIBL. PaccTostHUS, TUamMeTp, eHTp, paauyc rpada. [Ipumepsr.
CBs13HBIE KOMITOHEHTHI Tpada. Paznensiomniye MHOXKeCTBa U pa3pesbl.

Diinepos rpad. Teopema Ditnepa. Anroputm @nepu. ['amunbToHoB Tpad. [Ipumepst.
HepeBsbs: onpenenenus, npumepsl. JlepeBo ¢ kopHeM. BerBb. KoHiieBbie BepiinHbl U
pebpa. BepimHbl MakcHUMaIbHOTO TUTIA.

XapakTepucTU4ecKue yncia rpada.

Jlornueckune ¢yakumn. Onpenenenus. OUKTUBHAS TepeMeHHas. Tabiuia JIOTHYIEeCKUX
¢ynkuuit 1 1 2 nepeMeHHBIX.

OcHOBHBIE CBOHWCTBa OyJneBBIX omepanuid. byneBsl anreOpbl. OKBHUBAJICHTHBIC
npeoOpazoBaHus. 3aKOHBI.

JAH®, KH®. Paznoxenue hpyHkuuu mo nepemMeHHbIM. Teopema.

. [paBuno moctpoenuss CJIH® wu3 Bekrop-ctombma (YTBepxkaeHue). Teopema o

MPEJACTAaBUMOCTH JIOTHYECKOUW (yHKIIUU OyieBoi popmynoi. Teopema o CylecTBOBaHUN
HKBHUBAJIEHTHOTO MPEOOPA30BAHUS IBYX YKBUBAICHTHBIX ()OPMYII APYT B APYyTa.

[IpeoOpazoBanue Gopmyn: mpasuio npuBeacHue k JJHD (mpumep); mpaBuio mepexoa
ot IH® x KH® (npumep). 3ameuanue. [Ipasuino nonyuenuss CKH® u3 BekTop-cronbdua.

. UmnmukanTel. [Ipocteie nmmmkanTel. [Ipumepsl. Teopema 0 MOUIHOCTA €JUHUYHOIO

MHO>KeCTBa (YHKIIUH, IPEJACTABICHHON €MHCTBEHHOMN dJIEMEHTAPHON KOHBIOKITHEH.
Nmrmmukaater 1 JJH®. YTBepxkaenue 1. Y1epknenue 2. YtBepxknaenue 3. Tabnuia
nokpbITus. Cokpamennas JJH®. Tynukosas JJHO.

Merton bneiika —Iloperkoro st monmydeHus: cokpamenaon [JH® dhyakmmm.

Anrebpa Xerankuna. TeopemMa O CyYIIECTBOBAHMM U €IWHCTBEHHOCTH IOJTHHOMA
KerankuHa. YTBepKIACHUSA.

[TonsTHe GYHKIMOHATBHO TIOJIHOM CHCTeMBI. 3aMKHYThIe Kiacchl. OmpeneneHusl.
[Tpumepsl.

[Ipennonnsie KJIACCBI. JIBOoMiCTBEHHBIE byHKIHN. 3aMKHYTOCTb KJ1acca
CaMOIBOMCTBEHHBIX (pyHKIMH. [IprHIMT TBOMCTBEHHOCTH.

[Ipennonusie kimaccst: Ty, Ty, L.

[Ipeamonubie Kacchl: MOHOTOHHBIE (yHKIMU. Teopema o OyneBor dopmyre
MOHOTOHHOHM ()yHKIMH. 3aMKHYTOCTh KJIacCa MOHOTOHHBIX (DYHKIIHH.

JIBe Teopembl 0 GyHKITMOHATBHOM moHOTE: JleMMa 1 (0 HeTMHEHHBIX (DYHKITUAX).

JIBe Teopembl 0 QyHKIIMOHATBLHOM MoTHOTE: JleMMa 2 (0 HeTMHEWHBIX (DYHKIHAX ).
Cnabass dyHkunoHanpHas mojHoTa. Ompenenenue, npuMmepsl. llepBas Teopema o
(YHKINOHATIHHOM IOJHOTE.

Bropas Teopema o dyHkmuoHaneHONH monHOTEe: Jlemma 3 (0 HecaMOJBOMCTBEHHBIX
GYHKIHSX).

Teopema ITocra. Tabnuma [Tocra.
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36. IlpeaukaTsl: ompeeneHue, TpuMepsl, 0061acTh HCTUHHOCTH. KBaHTOpHL. CBsI3aHHBIC U
cBOOOAHBIE IepeMeHHble. KBaHTOpHBIE TOXK/IECTBA.

37. PaBHOCUIIBbHBIE  (OPMYJIBI  JIOTHKH  TPEAMKATOB. TOXJECTBEHHO HCTUHHBIE H
TOKJIECTBEHHO JIOKHBIE (DOPMYIIBI.

38. MeTtoapl 10Ka3aTeNbCTBA B JIOTUKE MpeauKkaToB. [IpedukcHas HopmanbHas Gopma.

b. Kputepuu u mikana olileHUBaHUS.

VYCTHBI OTBET Ha 3ayeTe MO3BOJSET OICHUTH CTENeHb (OPCHUPOBAHHOCTH 3HAHUK TIO

pa3TUYHBIM KoMreTeHIusAM. OTBET OlleHuBaeTcs 1o 4 0aIbHOM cucTeMe.

OtMeTKa «3» CTaBUTCS, €CIIU:

— 3HAHUS OTJIMYAIOTCA TIyOWHOM u COJIEPKATENbHOCTBIO, J1aeTCA MOJIHBIN
MCYEpIBIBAIOIIMI OTBET, KaK HA OCHOBHBIE BOIIPOCHI OMJIETa, TaK U Ha JAOMOJIHUTENbHBIE;

— CTYACHT CBOOOJIHO BJIa/ICET HAYYHOU U MAaTEMATHUECKON TEPMUHOIOTHEH;

— JIOTUYHO U JI0KAa3aTEeJIbHO PaCKphIBA€T BOIPOC, MPEAJIOKEHHBIHN B Ouiere;

— OTBET XapaKTepU3yeTcs IIyOMHOH, MIOTHOTOM U HE COACPKUT (PAKTUIECKUX OIINOOK;

—OTBET WJUTIOCTPUPYETCS PacueTHBIMU MIPUMEPaAMU;

— CTYJIEHT JEMOHCTPUpPYET YMEHHE AapryMEHTHUPOBAHO BECTU [JHUAJOr U HAYYHYIO
TUCKYCCHIO.

OTMeTKa «2)» CTaBUTCS, €CIIU:

— 3HaHUS UMEIOT JJOCTaTOYHBIM COJEp)KaTeIbHBI YpPOBEHb, OJHAKO OTIMYAIOTCS ClIa0oi
CTPYKTYpPUPOBAHHOCTBIO;  COJep)KaHHe  Ousieta  pacKpblBaeTcsi,  HO HMEIOTCS
HETOYHOCTH IIPU OTBETE HA JIONOJHUTEIbHBIE BOMPOCHI

— WMEIIHECs] B OTBETE HECYIIECTBEHHbIE (DAaKTHUYECKUE OIMMOKH, CTYACHT CIOCOOCH
UCIIPaBUTh CAMOCTOSITENIBHO, O1arofapst HABOIAIIEMY BOIPOCY;

— HEJIOCTaTOYHO PacKphITa MpobiieMa Mo OAHOMY U3 BOIIPOCOB OUIIETa;

— CTyAGHT HE CMOr  TPOACMOHCTPUPOBATH  CIIOCOOHOCTh K  HMHTErpaluu
TEOPETUYECKUX 3HAHUN U MPAKTUKH.

OtmeTka «1» CTaBUTCS, €CIIH:

— couepkaHWe Oujera packpbiTo ci1abo, 3HAHUA HWMEIOT (PparMeHTapHBIA XapakTep,
OTJINYAOTCS MOBEPXHOCTHOCTHIO U Majou COJIEPXKATENBHOCTbIO, HUMEIOTCS
HETOYHOCTHU IIPU OTBETE Ha OCHOBHBIE BOIIPOCHI OMIIeTa;

— MpOorpamMMHBIE MaTepUal B OCHOBHOM U3JIaraeTcs, HO JOMYIIEHBI (DAKTHUECKHE OIIUOKH;

— CTyAGHT HE MOXeT TMPUBECTH TpUMep I WUIIOCTPAllUM  TEOPETHUYECKOTO
MOJIOKEHUS,

— Yy CTyJeHTa OTCYTCTBYeT IIOHMMaHHE€ H3JIaraeMoro Marepuaia, Marepuan ciaado
CTPYKTYPUPOBaH;

OtMmeTKa «0» CTaBUTCS, €CIIU:

— OOHapyXeHO HE3HAaHWE WM HENOHWMaHWE  CTYJICGHTOM  TEOPUU  JTUCKPETHOU
MaTeMaTUKH;

— COJeprKaHHE BOMPOCOB OMJIETa HE PACKPBITO, IOMYCKAIOTCS CYIIECTBEHHbIE (haKTUYECKUE
OLIMOKHU, KOTOPHIE CTYJIEHT HE MOXET HCIPaBUTh CAMOCTOSTENLHO;

— Ha OOJNBIIYI0 YacTh JIOTIOJHUTEIBHBIX BOMPOCOB IO COJCPKAHUIO DK3aMEHA CTYJEHT
3aTpyIHSETCS 1aTh OTBET WM HE JJaeT BEPHBIX OTBETOB.

6.2.9. Bonpocsl MUHMMYMA, 00513aTe/IbHbIE 1JI51 H3y4YEeHUS
MHoxecTBa: onpeeeHus, TPUMEPHI.

Onepanuu HaJ MHOKECTBAMH.
[Ipoekunn BEKTOPOB U BEKTOPHBIX MHOKECTB Ha OCH.
CooTBeTcTBHUS: ONpe/IeIeHus, CBONCTBA.

AN A

bunapHbIe OTHOILIEHUS U UX CBOMCTBA.
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6 Crioco6sb1 3aanus rpados.

7. [wnameTtp, paguyc, UEHTP.

8 OcHoBHBIE JIOTHYECKHE QYHKIINU.
9

. Onpenenenne CIAHD.
10.  Omnpenenenne CKHO®.
11.  TIpaBuno nonydenune CIH® u3 BexTop-cTosndua.
12.  TIpaBuno nonydyenuss CKH® u3 BexTop-crosndua.
13.  Omnpenenenue ABOWCTBeHHOMN PyHKIMH. [TpuMmepsI.
14. Omnpenenenre QyHKIIMOHAIBHOMN MOTHOTHI CUCTEMBI.
15. [Tpumeps! GyHKIIMOHATBHO MOJHBIX CHCTEM

6.2.10. Tect

A. TlpuMepHEIN BapHaHT TeCTa

Bapmuanrt 1
Samanue 1
MHoxecTBO (pyHKIMI anreOpsl ABY3HAUHOM JIOTUKH 0003HAYAETCS:

a) P,(n); 6) P,; ) P(m); 1) Py

3amanue 2
BGKTOp - CTOJI6€L[ JOU3BHOHKIIUN IIBYX HepeMeHHbIX UMECCT BU

a x, x, |f © x x |f B x x|f D x x |f
0 0 1 0 O 0 0 O 1 0 0 1
0 1 0 0 1 1 0 1 0 0 1 1
1 0 |0 1 0 1 1 0 |0 1 0 |0
1 1 1 1 1 1 1 1 0 1 1 1

3ananue 3
OTtpurianrueM KOHBIOHKIIUH SBIISIETCSI
a) mrpux leddepa
0) crpenka ITupca
B) SKBUBAJICHTHOCTh
T') CIIOKEHHE 110 MOIYJTIO 2
3ananue 4

3aKOH MOTJIOLEHUS UMEET B
a) XV Xy =X

6) X V XyZ = Xyz

B) XV YZ=Xyz

r) XV Xyz=yz
3amanue 5

Paznoxxenue pyHKIIUU f(x,,X,,....X,) € P, no nepemennoii x; nmeer su. ..
a) (X, Xg500X, ) =X, - £(0,X 5,0, X, ) VX, - F(LX5,000,X,)
6) f(x,,X,,....X,) =X, -£(0,x,,....x,) vXx, - f(1,x,,....X,)
B) f(x,,%,,...X,) =X, - f(1,x,,....X,) VX, -£(0,x,,....X,)
r) F(x,Xp,00%,) =X, £(0,X 5,0, x ) VX - T(LX5,00,X,)

3amanue 6

CoBepliieHHasT KOHBIOHKTHBHAS HOpManbHas popma (yukmun (X, ¥,Z) € P, | sananmoii ¢
moMOIIbI0 BekTop-cTonoma f= (1001111 1" umeer Bux ...

a) (xvyvz)-(Xvyvz)
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6) Xvyvz)-(xvyvz)
B) Xvyvz)(Xvyvz)
r) Xxvyvz)-(xvyvz)
3amanue 7
S (X% 5005X,) i ik [(X,X x )eP
OyHKIUSA 1>X25-X, ) HazpIBaeTCsl BOMCTBEHHOW K 15X g5 Xy 2, €CIIi OHa
MOYXET OBITh HalZIeHa TI0 TIPaBUILY:
a) F*(x,X,,.,Xx,) =1(X,X,,...,X,).
6) f*(x,X,,.,X,) = f(X1,X2,..,Xn ).
B) £ *(x,X,,.,X,) = f(X1,X2,...,Xn ).
r) F*(x,X,,.,%,) = (X1,X2,...,X0n).
3ananue 8
st pyHKIIMN f(x,y)eP, , IMEIOIIIeH BUI f(x,y)=x"-y , IBOMCTBEHHOM SBJISCTCH. ..
£
a) ' (X, y)=xvy;
£
6) I (x,y)=0;
*
B) (X, y)=x®y;
*
rn f&xy)=x~y,
3amanue 9
st Toro, 4toObl cucreMa (GyHKIUi M3 MHOXkecTBa P, Obula (yHKIIMOHANIBHO IOJHA B
CUJIBHOM CMBICJIE, HEOOXOIMMO U JJOCTaTOYHO, YTOOBI OHA COJIepIKaa. ..
a) XOoTsi Obl OJHY JHMHEWHYI0, XOTSI OBl OAHY MOHOTOHHYIO, XOTS OBl OJHY
CaMOJIBOIMICTBEHHYIO, XOTsI OBl OJIHY COXPAHSIIONIYIO HOJb, XOTS OBl OAHY
COXPAHSIOIIYIO eTUHUILY (PYHKIIUU
0) XoTs OBl OJTHY HETMHEHHYIO, XOTS ObI OJIHY HEMOHOTOHHYIO, XOTsI OBbI OJTHY HE
CaMOJIBOMCTBEHHYIO, XOTsI OBl OJIHY HE COXPAHSIOUIYI0 HOJIb, XOTS OBl OJHY HE
COXPAHSIIONIYIO eAUHUILY (QYHKITUU
B) XOTs1 ObI OZIHY JIUHEHHYI0, XOTs ObI OJHY MOHOTOHHYIO (D YHKITHH
T') XOTs1 OBl OJIHY HETMHEHHYIO, XOTsI ObI OJJHY HEMOHOTOHHYIO (DYHKITUN
3ananue 10
[TycTh BhICKa3bIBaHHE A — «TpaBa 3e€JeHas»; BbICKa3blBaHUE B — «po3a uMeeT UMb,
Torna ucTHHHBIMU OyyT BBICKA3bIBAHMUS. . .
a) «TpaBa 3eJieHasi ¥ po3a UMeeT HIUIbI»
0) «TpaBa He 3eyeHast WM PO3a HE UMEET LIUIIOB
B) «E€CJIM TpaBa 3eJIeHas, TO P03a UMEET IIUIIbI»
T') «TpaBa HE 3eJieHast U PO3a He UMEET LIUIIOBY
1) «TpaBa He 3eJIeHas TOTJIa ¥ TOJIbKO TOTJa, KOT/a po3a He UMEET IIUIIOBY
3ananue 11
[Ipequkar P(x, y) 3amaH Ha MHOXECTBE N?. Torma 3HaucHHe npenukara OyneT

UCTUHHBIM IPU X =2 Ny =4, eclH...
a)PX,y): «x>y»
0) P(x,y) : «x <y»
B)P(X,y): «x 2 y»
NPEXy) :«x=y»
n) P(x, y) : «x nenutcs Ha y 6€3 ocTaTKa »
e) P(X, y) : «X 1 y ©IMEIOT OOIIHIA IETTUTENb, OTJIMYHBINA OT €TUHULIBI

3amanue 12
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Ecm A=fbcd 5, B= fa,e.d, g} , a4 YHHMBEPCAIbHOE MHOXECTBO  3aladu
U= {a, b,c,d,e,f, g, h}, TO 00beuHEHNe A u B umeer Bu. ..
a) fa. d} ;
6) fab e d e el
B) {ef.g.h;
r) {b,c,f,h}

3aganue 13

Yucno coueraHuii 6e3 MOBTOPEHUM U3 n s1aeMeHToB 10 k snementoB C,° Haxoaumrcs Mo

dopmyne
n!

) W —k)
k!
n!(n—k)!”

n!
B) (n—Kk)!’
(k —n)!
D -k
3amanue 14

N3 5 OykB cocTtaBisitoT 3-x OykBeHHOe clioBO. Torja 4ucio cjaoB ¢ pa3lTUYHBIMU OyKBaMu
PaBHO. ..

6)

a)5;
0) 10;
B) 15;
r) 20.
3ananue 15
CootBercTBHE MEXHy MHOkecTBamu A wu B HaseiBaercs noanocmowlo onpedenenmvim,
€CIIH. ..
a) KaXIbI DIEeMEHT a U3 O0OJIaCTH OIpEAeTCHHUs] COOTBETCTBHS HMEET
€IMHCTBEHHBIN 00pa3 B 001acTH 3HAUCHUIA;
0) KaXIblil 3NIeMeHT b u3 00JacTH 3HAYCHUU MMEeT €AMHCTBEHHBIH MpooOpa3 B
00J1acTH OompeIeTICHUS;

B) €CIIM KasKIblif 2eMeHT @ € A pumeer o0pas B MHOKeCTBE B |
r) eciu Kaxublii snement D € B umeer mpoodpa3 B MHOKECTBE A.
3amanue 16
Bunapnoe otHomenne R & M * HasbiBaeTCS TPaH3UTUBHBIM, €CITU
a) Va,b,ce M, aRbubRc= aRc
6) Va,be M, aRb < bRa
B) Va€M, aRa
r) Va,beM, (aRb<bRa)=a=b

b. Kputepun u mikana orieHUBaHHUS.
OTtBeT oneHuBaeTcsi M0 4-0a/JILHOI cucTeMe.
OtmeTka «5» CTaBUTCH, SCIIH:
—  CryneHT npaBUiIbHO OTBevaeT 6osee yeM Ha 85% Bompocos (14-16 Bonpocos);
OtmeTKa «4» CTaBUTCH, SCIIH:
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— CryneHT npaBwIbHO OTBeuaeT Oonee ueM Ha 60% u menee yem Ha 85% Bomnpocos (10-13
BOITPOCOB);

Otrmetka «3» CTaBUTCS, SCIIH:

— CryneHT npaBuiabHO oTBedaeT 6osee yeM Ha 40% u meHee ueMm Ha 60% Bompocos (7-9
BOIIPOCOB);

OTMeTKa «2)» CTaBUTCS, €CIIU:

— CryaenTt npaBwibHO OTBe4yaeT MeHee uyeM Ha 40% BOMPOCOB coJiepKaHUE BOMPOCOB
Oouera (MeHee 7 BOIPOCOB).

6.3. Memoouueckue mamepuasisl, onpeoensatouiue npoyeoypovl OUeHUeaHus
3HAHUIL, YMEHUIl, HABLIKOE U (U/1U) OnbIMa 0esamelbHOCmU,
Xapakmepuzyruwux 3mansvt GOPMUpoeaHus KOMnemeHyuil

[Ipu onieHKe 3HaHUN CTYJEHTOB IPUMEHSIETCS MOOYAbHO-PEUMUH206A5 CUCHEMA.

MonyiapHO-peHTHHTOBasE CHCTEMa 3aKIII0YaeTCsl B TOM, YUEOHBIM MaTepual pasaesercs: Ha
COJIEPKATENbHO-JIOTUYECKH 3aBepUICHHbIE YacTh (MOIyNH), TMOCJIe H3Y4YeHHs KOTOPOro,
npeaycMaTpuBaeTcs arrecTanuss B (opMe KOHTPOJBHOM WIIM CeMeCTpOBOW paboTHI, TecTa,
KoJutokBuyma. Kaxaplii Moaynb BKIIIOYaeT oOs3aTellbHble BUIBI pabOT — JEKUHWOHHBIE U
NpaKTUYEeCKHe 3aHATHUS, JOMAIlHUEe padoThl. PaboThl orleHMBalOTCsA B Oaniax, CyMMa KOTOPBIX
JaeT PEUTHHT KaXKIO0T0 y4YaIlerocs.

B rtewenume 1 cemectpa mnpoBoaurca 10 mpoBepouyHBIX paboT  (OIMI-OMPOCHI)
3aauMaromux 5-10 MuHyT B Havase 3aHATHs (cM.11.6.2.1.). X 1menb — mpoBepuTh MOATOTOBKY
noMmariHero 3ananus. Kaxnmas paborta omeHuBaeTcss B 3 0Oaymia 3a Kaxablii Bompoc. 1 6amn
COOTBETCTBYET OILIEHKE «YyIOBJIETBOPUTENIBLHOY; 2 Oauia — «Xopouio»; 3 6amna — «oTiIuyHO». B
o0mIeil CIOKHOCTH 3a OTBETHl Ha OJHI-OMPOCHI CTYAEHT MOXeT HaOpath B 1 cemectpe 30
0asioB.

[Tocne 13 Hemenb 3aHATHH CTYACHTY MpEAaraeTcsi BHIIOJHUTH PACUETHO-TPAQUIECKYIO
paboty mo teme «Teopus rpadoB» (cmM.m.6.2.2.). 3a BBINOTHEHHE PAOOTHI CTYACHT MOXET
nonyuuth 15 OammoB. 1 Oamn — 3amaHue BBIMONHEHO MONHOCTHIO, 0,5 Oamna — 3amaHue
BBITMIOJIHEHO YacTUYHO, 0 OaJIJIOB — 33JaHKE HE BBITMOIHEHO.

[Tocne 9 Henenb 3aHATUN NPOBOAUTCS KOJIOKBUYM MO TeMe «MHOXeCTBa, COOTBETCTBUS,
OTHOIIEHUs, anreops» (cM.1m.6.2.3). Ilpu cmade KOJUIOKBHyMa CTYIAEHT MOJKET MOJYyduTh 15
0aJJIOB TIpU OTBETE Ha 5 BOMPOCOB U3 cnucka. Kaxplii Bompoc onieHnBaercs B 3 6amna. 1 Gamn
COOTBETCTBYET OILICHKE «yJIOBJIETBOPUTEIBHO; 2 0aiia — «XOpOoIIo»; 3 0amia — «OTIUIHOY.

Taxum 00pa3oM, B TE€UEHHE cEMECTpa CTYIEHT MOKeT HabpaTh 60 GaioB.

Ha 3auere crygent moxer HabOpath 20 GamioB. Emy HeoOxommmo pemuth 2 3amadu (5
0aJIoB 3a 3aj71a4y) U OTBETUTH HA 2 TEOPETHUECKUX Bompoca (cM.II. 6.2.4 ). 3a Kax bl BOIPOC —
5 6aios.

Kpowme Toro, orieHHBar0 OTBETHI HA MPAKTHYECKHUX 3aHATUAX — MAaKCUMyM 3 Oaia 3a OTBeT.
1 0Gamn COOTBETCTBYET OIICHKE «YyIOBIETBOPUTENBHO»; 2 Oamna — «xopomio»; 3 Oamra —
«oTimuHOY». KonmndecTBo 6aIoB 32 OTBETHI HA 3aHSATUSAX HE OTPAaHUYCHO.

3ader cuuTaeTcs CAaHHBIM, €Cli 00IuriA 6at 3a cemecTp He MeHee 51 Gamra.

Bo 2 cemectpe HaumHas co 2-0il Helenu, MPOBOISATCS MPOBEPOUHBIE pabOTH (OIUII-
ompockl), 3aHuMarone 5-10 MuHyT B Havane 3aHaTths (cM.m.6.2.5.). X 1ens — mpoBepuTh
MOJIFOTOBKY JoMaIrHero 3aaanus. Kaxnas pabota onieHuBaercs B 3 6auia 3a Kax bl Bompoc. 1
0a/sT COOTBETCTBYET OIICHKE «YAOBJIICTBOPUTEIBHOY; 2 Oamma — «xopomio»; 3 Oamma —
«OTJIMYHO». B 00Iel CI0KHOCTH 3a OTBETHI Ha OJUI-OMPOCHI CTYIEHT MOXET HalOpaTh BO 2
cemectpe 54 6anna.

[Tocne 13-t Hemenb wW3y4YeHHUsS AUCHUIUIMHBI CTYJEHTaM BBIJACTCS 3aJaHHE Ha
CEMECTPOBYIO pabOTy MO TeMe «Anredpa JOTUKN» (CM.11.6.2.6). 3a BBITIOJHEHNUE PAOOTHI CTYJEHT
MOXKET TOonyuuTh 18 OamioB. 3 Oamn — 3agaHUe BBIMOJHEHO IIOJHOCTBIO, 2 Oaina —B
BBIMIOJTHEHUH 3aJaHUsI €CTh HETOYHOCTH, 1 Oaii — 3ajjaHue BBINOJIHEHO YacTu4Ho, 0 6amioB —
3aJJaHUE HE BBITIOJIHEHO.
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[Tocne 13 Hemenu W3ydeHUs] MUCUUIUIMHBI MPOBOJUTCS KOJUIOKBUYM Ha TeMy «Anredpa
gorukm» (cM.1.6.2.7). YacTh BOIPOCOB — TeOpeTUUecKas, 4acTh — INpakTtudeckas. [Ipu cmaue
KOJUIOKBHUYMa CTYAEHT MOJET MOJY4YuTh 15 OamioB mpu OTBETE Ha 5 BOIPOCOB M3 CIHCKA.
Kaxxnprit Borpoc onieHnBaeTcs B 3 0auia. 1 6amn COOTBETCTBYET OICHKE «YyIOBJIETBOPUTEIIBHOY;
2 fayia — «xopoIIoy; 3 6amia — «OTIUIHON.

Takum 006pa3om, B TEUEHHUE ceMecTpa CTYICHT MOXET HabpaTh 87 0asuioB.

Kpome Toro, oneHHWBaIOTCS OTBETHI HA MPAKTHUECKUX 3AHATUSX — MaKCUMyM 3 Oamia 3a
oTBeT. 1 0ajyl COOTBETCTBYET OIICHKE «YAOBIETBOPUTEIBHOY; 2 Oaiia — «xopoioy; 3 6amia —
«oTimuHOY». KonmndecTBo 0aiIoB 32 OTBETHI HA 3aHSATHUSAX HE OTPAaHUYCHO.

Ecam cymma GaninoB okaswsiBaeTcst Oosbine 80, TO TeKyImasl OIlEHKA BBICTABISETCS PaBHOU
80.

Ha 3auere crygent moxer HabOpath 20 GamioB. Emy HeoOxommmo pemuts 2 3amadu (5
0aJIoB 3a 3aj71a4y) U OTBETUTH HA 2 TEOPETHUUECKUX Bompoca (cM.II. 6.2.8 ). 3a KaxabIil BOIpOC —
5 6aios.

3aueT cunuTaeTcs CIaHHBIM, €CIIi 00 6art 3a ceMecTp He MeHee 51 Gana.

Jlist 3a09HOM (hopMBI 00YUEHUS TIpeATioNaraeTcs ucnoyibzoBanue cucteMbl MaGOYIIPO.

7. IlepeyeHb OCHOBHOI U JONMOJHUTEJIbHON Y4eOHOI JIUTEPaATyPhI,
He00XO0UMOM IJIs1 OCBOCHUSA TUCIHUTIJIMHBI (MOTYJIsI)

a) OCHOGHasa yueOHasn Tumepamypa:

1. Ky3nenoB, Omner IlerpoBuu. J[luckpeTHass MareMmaTHKa JJii HWHXKEHEpa
[Texct] / O. I1. Ky3nenos. - 6-¢ u3., crep. - M. : Jlans, 2009. - 395 c.

2. Mansbues, UBan AnaronwseBud. JluckperHas matematuka [Tekct] : yudeO.
nocodbue / . A. Mansb1es. - 2-e usza., uctp. . - CII6. : Jlans, 2011. - 290 c.

3. HoBukoB, ®enop AunekcanapoBud. JlUcKkpeTHas MaremaTuka IS
nporpaMMHCTOB [TekcT] : yueOHuUK 115 By30B / @. A. HoBUKOB. - 3-€ U3, -

CIIo. : TTutep, 2008. - 383 c.

0) OononnumenvHnasn yueonas aiumepamypa:

4. I'aBpunoB, I'apuii IlerpoBuy. 3amaum W yHOpaKHEHHS MO JHUCKPETHON
MaTeMaTuke [DIeKTpoHHBIN pecypc] : yuebnoe mocodue / I'. T1. 'aBpumios,
A. A. Camoxenko. - MockBa : Pwmmarour, 2009. - 416 c.
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=2157Ky3Hemno
B O.Il., Anenscon - Benbckuii I'. M. JluckperHass maremaTuka Jist
WHXKEeHepa. - M.: DHeproaromusaar, 1986. - 480 c.

5. JuckperHnas marematuka [Tekcr] : yue6.-metona. nmocooue / KemepoBckuit
roc. yH-T, Kadenpa aBromMaTu3zanmu HCCIENOBAHUNA U TEXHUYECKOU
kubepuetuku ; [coct.: C. I'. I'yroBa, T. A. HeBzopona]. - Kemeposo : [0. u.],
2011.-128c.

8. Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM
cetu «HTEepHET) (Has1ee — ceTh «UHTEPHET»), HEOOXOAMMBIX JIJIA
OCBOCHHUS JUCHUIJIMHBI (MOTYJIs1)

1. http:/www.mathnet.ru/php/journal.phtml?jrnid=dm&option lang=rus
2. http://window.edu.ru/resource/869/44869
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9. MeToan4yeckue yKa3aHus Il 00y4aHIIMXCH 110 OCBOCHHIO
AMCIHMILJINHBI (MOXYJIAA)

K coBpemeHHOMY cHEIMANIMCTy OOIIECTBO TPEIBABISIECT JOCTATOYHO
MIUPOKHUH TIEPeUeHb TPeOOBAHUMN, CPEAN KOTOPHIX HEMAJIOBAKHOE 3HAYCHUE UMEET
HAJIMYME€ y  BBIMYCKHUKOB  ONPENEICHHBIX  CIOCOOHOCTEW W yMEHUS
CaMOCTOSITEIIbHO IOOBIBATh 3HAHUSA u3 pa3IIMYHBIX HCTOYHMUKOB,
CHUCTEMAaTHU3UPOBATh TOJYYECHHYI0 HWHGOpPMAIINIO, JaBaTh OIEHKY KOHKPETHOU
curyanuu. @opMUpPOBAHUE TAKOTO YMEHUS MPOUCXOJUT B TEUCHUE BCETO MEPUOAa
o0y4eHus: Yepe3 y4acTHE CTYJCHTOB B JICKIIMOHHBIX W MPAKTUYECKUX 3aAHSITHSIX,
BBITIOJTHEHUE CEMECTPOBBIX 3aJJaHUM U CaMOCTOSTENIbHOW pPabOThl CTYJIEHTA,
HaIKMCaHUEe KYPCOBBIX M BBIMYCKHBIX KBAIM(UKAITMOHHBIX paloT.

9.1. CoBeTbl N0 IVIAHUPOBAHNIO M OPraHU3alMU BPeMEeHH, HE0OX0AMMOI0
AJIA U3YYEeHUS TUCUUILIUHBI. [Ipy KOHTposie 3HaHUII OCHOBHOE BHUMAHHUE yIEJSAETCA
CIOCOOHOCTH CTYJICHTOB NMPUMEHSTH IMOJyUYCHHBIC 3HAHHWS Ha MPAKTHUYECKUX 3ajadvax.
[TosTomMy mpu caMOCTOSATENHLHON pabOTe CTYACHT JOJKEH YIEISATh BHUMAHUE PEIICHUIO
3a1a4. OOBIYHO, CAMOCTOSITEBHOM pad0Te MPEANIECTBYIOT 3aHITHUS B Ay JUTOPUH.

[Ipu pemenun 3agad HEOOXOAMMO AaHAIM3UPOBATh T€ WJIM HHBIC aJITOPUTMBI,
KOTOpbI€ MPUMEHSUIUCh TPHU PEIICHUHU TMOJOOHBIX 3a/lad Ha ayAUTOPHBIX 3aHATHUSX,
NBITAaThCS. TOCTPOUTH JIOTUYECKYID CXEeMy JoKa3zaTelbcTBa. Ecnm 3agada cpazy He
MOJIy4aeTcsi, TO OTJIOXKHUTh €€ Ha HEKOTOPOE BPEMs, PaCCMOTPETh JPyTrHe 3aJayd, HO
00s13aTeIbHO BEPHYTHCS U MOMBITATHCS PEIINThH OTIOKEHHYIO 3a/1auy IMOIMO03Ke. Y CBOUTh
Martepuai paszjena Kypca MOXKHO TOJIbKO PEIIMB JIOCTATOYHBIN MO 00bemMy HAOOp 3a1au
no pgaHHomy pazgeny. Ilpu uTeHMM TEOpeTUYECKOro Marepuaiga HeoOXOoauMo
MOMBITaThCS BHUKHYTH B COJEp)KaHUE OMpeJeieHUuH, TMOompoOOBaTh TMOCTPOUTH
COOCTBEHHBbIE MpPUMEpPHl Ha JaHHOEe ompeAeneHne. HeobxoauMo yMeTb CBSA3BIBAThH
pa3UYHbIE ONPECICHUS U IOHSATHUS B OJTHO LIEJIOE.

Pexomenayercs ciemyromM 00pa3oM OpPraHU30BaTh BpeMs, HEOOXOIUMOE IS
M3YUYCHUS JTUCLUIUIUHBIL:

N3yueHne KOHCIIEKTA JIEKIIUU B TOT K€ JIEHb, Mocie Jekuuu — 10-15 MunyT.

N3yueHne KOHCIIEKTA JIEKIMU 32 JIeHb epe]] cieayrolen nexkiueit — 10-15 MunyT.

N3yueHne TeopeTHYECKOro MaTeprasa o yueOHUKY U KOHCIIEKTY — | yac B HEJeJIo.

[ToaroroBka Kk mpakTH4eCKOMY 3aHATHIO — | Yac.

Bcero B Henento — 3 yaca 25 MUHYT.

9.2. OnucaHve MOCJeA0BATEJILHOCTH JAEeMCTBUMA CTydeHTAa («CueHapui
U3YyUYEeHUS TUCHUTTIMHBD?).

HpI/I H3Yy4YCHHUU OUCLHUIIJINHBI «,Z]ucxpemﬂaﬂ mamemamuxka)»y OUYCHBb II0JIC3HO
CaMOCTOATCIBbHO I/ISYIIaTB MaTepI/IaJ'I, KOTOpBIfI C€1Ic HEC HpO‘-II/ITaH Ha JICKIOUH. Tor):[a
aeknust Oymer ropazgo moHsTHee. OMHAKO Jerde MpH M3YyYEeHUH Kypca CIeIoBaTh
H3JIOKCHHUIO MaTcpuralia Ha JICKIUH. I[J'I}I IMOHUMAHUA MaTCpHuajla 1 Ka4CCTBCHHOI'O €TI0
YCBOCHUA PCKOMCHIAYCTCA TaKas IMOCJICIO0BATCIIbBHOCTD HeﬁCTBHﬁI

1. HOCJ’IG HpOCJIYH_II/IBaHI/IH JICKIIUKX U OKOHYAHMUSI y‘IC6HbIX SaHHTHﬁ, HpI/I IIOATOTOBKE
K 3aHATHUAIAM C.]'IGI[YIOH_IGFO JHA, HY)KHO CHayalia HpOCMOTpCTB u O6ILYMaTB TCKCT JICKIIUH,
npocnymanHoi cerogs (10-15 MunyT).

2. Ilpu noaroroBke K JEKIMH CIEAYIOIIEr0 MAHsS, HYKHO IPOCMOTPETh TEKCT
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OpeabIAyIIe JIeKIUH, TOAyMaTh O TOM, Kakas MOXXET OBITh TeMa CIEAYIOUIeH JIEKIINU
(10-15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs (1 uac) mist paboThl ¢ JIUTEPaTypoi IO
OuckpemHot mamemamuxe B OMOIMOTEKE UK ceTH MIHTEepHET.

4. Tlpm moAroTOBKE K HPAKTHMUYECKUM 3aHATHUSAM CIEAYIOUIEro AHS, HEOOXOIUMO
CHauajia MpOYUTaTh OCHOBHBIE MOHATUS U TEOPEMBI MO TeMe JoMalHero 3aaanus. [lpu
BBITNIOJTHEHUY YIPAXXHEHUS UM 33J1a4l HY’)KHO CHayaJla IOHATh, YTO TpeOyeTcs B 3ajaue,
Kakol TEOpEeTUYEeCKU Marepuas HYXKHO HCIOJIb30BaThb, HAMETUTh ILJIaH pEIICHUs
3agaud. Eciom 3T0 He mano pesynabTaroB, M Bbl chnemanu 3amauy «mo oOpasmy»
ayJIMTOPHOMN 3aJa4yM, WM W3 METOJUYECKOr0 MOCOOMs, HYXKHO MOCJIE PELIECHUs TaKou
3amaud  o0AyMaTh XOJl pEUICHHS U OmpoOOBaTh pEIINTh AHAJOTHYHYIO 337349y
CaMOCTOSATENbHO.

9.3. PexoMeHganmuM 1O HCHOJb30BAHMIO MATEPUANOB  Y4eOHO-
METOAUYECKOr0 KOMILIEeKCAa. PexoMmeHAyeTcs UCHNONAb30BaTh TEKCT  JIEKUUU
npenonasaress. Kpome toro, B Marepuanax Y MK npeacraBieHbsl IpuMepHbIe BApUAHTHI
IPOBEPOUYHBIX PabOT, YTO MO3BOJUT CTYJAEHTY ObITh 00Jie€ TOTOBBIM K HX BBINOJIHEHUIO
Ha 04EpEHOM MPAKTUYECKOM 3aHSATHH.

9.4. Pexomenganuu mo padore ¢ jurepatrypou. Teopernyeckuil MaTepuai
Kypca CTaHOBHUTCS 00Jiee NOHSTHBIM, KOTJa JIONOJHUTEIBHO K IPOCITYIIMBAHUIO JIEKIUU
U M3YYEHUIO KOHCIIEKTa, W3Yy4YalOTCSd W KHUTH [0 OUCKPEemHOU Mamemamuxe B
ounbnmotexe. Ilone3Ho MCMONB30BaTh HECKOJIBKO y4eOHMKOB. OIHAKO JIer4e OCBOUTH
Kypc, TpPHAEPKHUBAasACh OJHOro0 Yy4dyeOHHMKa W KOHCIeKTa. PexkoMmenayercsi, Kpome
«3ay4yMBaHMS» MaTepuana, JIOOUTbCA COCTOSHUS TOHMMAHHUS HW3Yy4aeMOW TEMBI
mucuuruInHbl. C 3TOH LEbI0 PEKOMEHIYETCs TOCIe M3YYeHHUs O4epeaHoro maparpada
BBINOJIHUTH HECKOJIBKO MPOCTHIX YIPAKHEHUH Ha JaHHYIO TEMY.

9.5. CoBerbl 1O MOArOTOBKEe K 3a4eTy. J[ONONHHUTENBHO K H3YYCHHUIO
KOHCITIEKTOB JIEKIIMM HEOOXOAMMO TIOJh30BAThCA YUYEOHHKOM IO MaTeMaTUYECKOU
craructuke. Kpome «3ayunBanus» mMarepuaina, BaXHO JOOUTHCA COCTOSHHS MOHUMAHUS
U3y4yaeMbIX TeM AMCHMIUIMHBL C 3TOW Lenbl0 PEeKOMEHIAYeTCs Iocie H3Y4YeHUs
ouepeHOro naparpaga BbIIOJIHUTh HECKOJIBKO YIPaXXHEHUH Ha TAHHYIO TEMY.

Kpome TOro, odeHp MOJNE3HO MBICIEHHO 3a/aTh cebe CleQyIOLIMe BONPOCHl (U
HONpoOOBaTh OTBETUTh HA HUX): O YeM 3TOT naparpad?, kakre HOBbIEC IOHITHUS BBE/ICHBI,
KaKOB UX CMBICH?.

IIpy noAroTOBKE K 3a4€Ty HYKHO M3YyUUTh TEOPUIO: ONPEICICHHS BCEX MOHITHH U
(GOpMYIHPOBKM TEOpPEM N0 COCTOSHHUS TMOHMMAaHHUS MaTephalia U CaMOCTOATEIHHO
PELINTh M0 HECKOJIBKY TUIIOBBIX 33/1a4 U3 KaKJI0M TEMBI.

9.6. CoBerbl N0 NOATOTOBKEe K JK3aMeHYy. [Ipexae Bcero HEOOXOIMMO
O3HAKOMUTCSI CO CIHMCKOM 3K3aMEHAI[MOHHBIX BOIPOCOB. 3aTeM pa3OuTh CIHMCOK Ha
CTOJIBKO PaBHBIX YacCTEW, CKOJIBKO JTHEM OTBEAEHO I IMOJArOTOBKM K 3K3aMeHy. B
KaX/blil JI€Hb NOJArOTOBKH, HE OTBJIEKAsCh, HEOOXOAMMO BBIYYHTh OIPEIECIECHHOE
rpaMKOM 4YHCIIO K3aMEHALMOHHBIX BONpocoB. Eciy Marepuan He MOHATEH, OTMETUTh
3TO MECTO B KOHCHEKTE 3aKJIaJKOW, C LEIbl0 YTOYHEHHS Yy MpenojaBareis Ha
KOHCYJIbTAalluM TIepe]] SK3aMeHOM. B mocinegHuii JeHb MOATOTOBKU JKEIATENIBHO
BBIJICIUTH BPEMsI U1l IOBTOPEHUS BBIyYEHHOI'O MaTepuaia.

9.7. Yka3aHusl 0 OpPraHu3anum padoTbl ¢ KOHTPOJbHO-U3MEPUTEIbHBIMH
MaTepuajiaMi, MO0 BbINOJHEHUIO [IOMAIIHUX 3aAaHuil. [lpu BbIONHEHNH
JOMAIIHKX 3aJaHUi HEOOXOIMMO CHavasla MPOYUTATh OCHOBHBIC TMIOHATHS M TEOPEMBI IO
TEME JOMaIIHEro 3a7aHus. [Ipy BBINOIHEHUHU YIPaKHEHMsI UM 3aJ]a4i HY>KHO CHaydasia
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HOHSITh, UTO TpeOyeTcs B 3a7jaue, KaKoil TEOPETUUECKHUI MaTepra HYKHO UCIIOJIb30BaTh,
HaMETUTh IUIaH pelleHus 3afadn. Eciau 3To He aaio pe3ysabTaToB, U Bel cienanu 3agady
«1mo 00pasumy» ayIuTOPHOW 3aJadd, WIM U3 METOAMYECKOTO IMOCOOHs, HY)KHO IOCIe
pemeHusl Takoi 3amaun o0AyMaTh XOJ PEIICHUS W ONMpPOOOBATH PEUINTHh AHAIOTUYHYIO
3a/1a4y CaMOCTOSTEIIBHO.

10. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3yEeMbIX IIPH
OCYILIIECTBJICHUU 00Pa30BaTEJIbHOI0 NMPOLecca Mo JUCHHUIJINHE
(MoayJ110), BKJIIOYAS NEepeYeHb MPOrPaMMHOI0 od0ecnedyeHus: U
HH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM

1. JIexkunn ¢ mpuMEeHEHUEM MYJBTUMENUNHBIX MAaTEPUAIIOB, MYJIBTUMEIUNHAS
ayJIUTOPHSL.

2. Skype, 1151 npoBeEHNS JUCTAHIIMOHHOTO OOY4YEHUSI U KOHCYJIbTALUi.

4. AKTHUBHbIE M HWHTEPAaKTHBHbIE (OpPMBI OOYUEHHS: aHAIU3 KOHKPETHOU
CUTyalluM, UMHUTALMOHHOE YINPAXXHEHHE, MO3TOBOM IITYpM, METOJ JUCKYCCHH,
I'PyIIIOBBIE KOHCYJIbTAL[UH.

11. Onucanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM 1151
OCylIeCTBJICHHUSI 00Pa30BATEJIbHOI0 NMPoLecca M0 AUCHUIINHE
(Moxy.Ji10)

Jliisa oGecnieyeHrs TPaJUIIMOHHBIX U aKTUBHBIX (HOPM MPOBEICHUS 3aHITHHA 1O
muciuminHe  «JluckpeTtHas — MareMatuka» — TpeOyloTCsS — MyJIbTUMEIUNHBIC
ayAUTOPUHU U CIEIYIOlee TEXHNYEeCKoe 00ecreyeHue:

» Bugeonpoexrop + IIK;

* MapkepHas JOocCKa.

12. NUnble cBeieHus U (WJIH) MaTePUAJIbI

12.1. Ocobennocmu peanuzayuu OUCYUNIUHDBL 01 UHBATUOO8 U JIUY C
02PAHUYEHHBIMU 803MONCHOCHAMU 300D 08B

Bribop meTomoB 0oOyueHus ompenensiercss OCOOCHHOCTSIMH BOCIPHUSATHUS
yueOHOW HH(OpPMAIMH CTYACHTOB-UHBAIHMIOB U CTYJIEHTOB C OTpPaHHYEHHBIMU
BO3MOXKHOCTSIMH 37I0pOBbsi. B 00pa3oBaTensHOM Mporiecce MOKET UCIOIb30BAThCS
COLIMATIbHO-aKTUBHBIE U  PE(IEKCUBHBIE METOABI OOYYEHHs, TEXHOJIOTHU
COLIMOKYJIbTYPHOM peaOWINTalluy C LIEThI0 OKa3aHHs MOMOIIM B yCTaHOBJICHUU
MOJTHOIIEHHBIX MEKJIMYHOCTHBIX OTHOILIEHUM C APYTMMHU CTYACHTaMH, CO3JAaHUU
KOM(OPTHOTO IICUXOJIOTHIECKOTO KJIIMMaTa B CTYJACHUECKOH TPYIIE.

dopma TMpOBEACHUS TEKyIIed W HMTOTOBOM aTTecTalu ISl CTYACHTOB-
WHBAJIHMJIOB YyCTAHABIMBACTCS C YYETOM WHAWBHIYAIbHBIX ICUXO(DU3NIECKIX
ocobeHHOCTeH (YCTHO, MUCBMEHHO Ha Oymare, MHCbMEHHO Ha KOMIIbIOTEpE, B
dopme TectmpoBaHMs ® T.a1.). [lpm HEOOXOIMMOCTH CTYyJEHTY-WHBaJIUIY
NPEIOCTABIIACTCS AOMOIHUTEIBHOE BPEMsI ISl IIOATOTOBKHU OTBETA Ha 3a4eTe.
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CocraButenb: ['yroBa CBetnana ['eHHagbeBHA, TOLEHT Kadeapsl
npukiagHorn mareMatuku KemI'yY

(@pamunusa, unuyuanvl u OOAHCHOCMb Npenooasamens (ei))

Maxker paboyeil mporpaMMbl TUCIUIUIMHBI (MOIyJis) pa3paboTaH B COOTBETCTBUHU C
npukazoM MwuHOOpHayku Poccum ot 19.12.2013 Ne 1367, onoOpeH Hay4YHO-METOAMYECKUM
coBetoM (mpotokos Ne 8 ot 09.04.2014 r.) m yTBepkaeH npukasoM pekrtopa ot 23.04.2014
Ne 224/10..

Maxker OOHOBIEH C TMOMpPaBKaMH B YacTU TOJANUCEH Ha THUTYJIBHOW CTpaHUIE, .3
no0aBjieHa CTpOKa JJsl yKa3aHHs 4acoB, MPOBOJUMBIX B aKTHMBHOW M MHTEPAKTUBHON (opmax
oOyuenus, nob6asneH 1. 12.1 OcoGeHHOCTH peanu3aiyl AUCUUTUIHHBI I WHBAIUOB U JIMII C
OTPAaHWYEHHBIMH BO3MOXKHOCTAMH 3710poBbsi  (mpoTokom HMC Ne 6 or 15.04.2015T.),
YTBEPKJIEH NMPUKA30M PEKTOpa.
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