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1. lleam u 3aaa494 AUCHMIIJIMHBI

Heabo oCBOCHUS TUCHHUIUIMHBI «JlHMCKpeTHAss MaTeMaTuKa» sBIsSETCS. (HOpPMUPOBAHHE
cucteMbl (PyHIAMEHTAJbHBIX 3HAHUW O MOHATUAX W METOJax JHCKPETHOM MaTeMaTHKH;
(dbopMUPOBaHKE U PA3BUTHE YMEHUI MPUMEHSThH TIOJYyUYEeHHBIC TEOPETHUCCKHUE 3HAHUSI B PEIIICHUN
aKTyaJIbHBIX MTPAKTUYECKUX 3aJ1a4, BO3HUKAIOIIUX B MPO(PECCUOHAIBHOMN 1eATEIbHOCTH.

3agayamMu OCBOCHHS TUCIUIUIMHBI «J{HCKpeTHAs MaTeMaTHKay SBISIOTCS:

- (QopmupoBaHUE TPEJCTaBICHUH O MECT€ M POJM JTUCKPETHOW MaTeMaTUKH B
COBPEMEHHOM MHpPE ¥ B MPUKIIATHOM IPOrPaMMUPOBAHUN B YACTHOCTH;

- (QopmMupoBaHHE CHCTEMbl OCHOBHBIX [MOHSTHI, HCIONb3YEMbIX [UIsl OINUCAHUS
BXHEHIINX MaTEMaTHYECKHX MOJEeH U MATeMaTHYeCKUX METOJOB TUCKPETHOIO aHAIM3a, a
TaK)K€ PACKPBITHE B3aMMOCBSI3U 3TUX IMOHSATHUH;

- O3HAKOMJICHHE OOYYalomMXCs C JJIEMEHTAaMHU anmapara JUCKPETHOW MaTeMaTHKH,
HEOOXO0IUMOTO sl pEIICHUS TEOPETHUECKUX U MPAKTUYECKUX 3a/1a4;

- O3HAaKOMJICHHE OOYyYaromMXCs C METOAaMH MaTeMAaTHYeCKOTO HCCIICTOBAHUS
MPUKIIAIHBIX BOTIPOCOB;

- ¢opmMupoBaHUEe YMEHUN NMPUMECHECHUS TUCKPETHOH MATEMAaTUKH B MPOTPAMMHUPOBAHHUH
¥ MTHPOKOMMYHUKALIMOHHBIX BOIIPOCAX;

- pa3BHUTHE JIOTHYECKOTO MBIIIICHUS, HABBIKOB MAaTEMaTHYECKOTO HCCIICIOBAHUS
SBIIGHUH U MPOIIECCOB, CBSI3aHHBIX C MPOU3BOICTBEHHOM 1€ATEIbHOCTHIO;

- pa3BHTHE a0CTPAKTHOTO U AITOPUTMUYCCKOTO MBIIILICHUS;

- (opmMupoBaHUE HABBIKOB CAMOCTOSITEIIBHOTO U3YUEHHUS CIEIIUAIBHOM INTEPaTyphl;

- (opMupoBaHUE HABBIKOB CAMOCTOSITEIILHON paOOTHI.

2. Mecrto aucuuninnsl B ctpykrype OIl 6akanaBpuara

JucuumnnuHa «JluckpeTHass MareMaTHKa» BKJIIOYEHA B MEpeueHb JUCHUIUIMH y4eOHOTo
r1aHa 0a3oBoi yactu. JucuumnHa «/luckpeTHas MaTeMaTuka» pean3yercsi B COOTBETCTBUU C
tpeboBanusimu GI'OC, OIIOII BO u Yuebnoro miana no HanpasieHuto 09.03.03 [puknannas
uH(popmatuka, npopuib «IcKkyCCTBEHHBIH MHTEIJIEKT U aHAJIU3 JAHHBIX).

[IpenmecTByOUMMH KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO OazupyeTcst TUCHMIIMHA
«/luckperHas maremaruka», sBISAOTCS «Bpicmias maremaruka», «TeopeTHdeckue OCHOBBI
UHGOPMATUKN», a TaKXkKe AUCIHUIUIMHBI IIKOJBHOTO Kypca MaTeMaTHKU (apudMeTHKa IeNbIX
YHCeJl, 3JIEMEHThI TEOPUU MHOKECTB U KOMOMHATOPUKH, ajaredpa MHOTOUJIEHOB, TOXK/IECTBEHHbBIE
npeoOpa3oBaHus), HHPOPMATUKU M OCHOB BBICIIEH MaTeMaTHKH.

HucuunnuHa «/luckpeTHas MaTeMaTHKay CUMTAETCS OCHOBOIOJATaolIed A U3y4eHUs
cienyromux adcuuiuiiH:  «Teopuss BepoATHOCTEM M MaTeMaTU4yecKas CTaTUCTUKa,
«HccnenoBanue onepauuit», «IIporpammupoBanue Ha C#», «I[IporpammupoBanue Ha Pythony,
«Web-miporpamMmmupoBanue», «lIporpaMMupoBaHre MOOWIBHBIX MPUIOKEHUH Ha Javay,
«Omneparonasie cucteMbl», «ba3bl gaHHBIX», «XpaHWiua JaHHBIX», «HelpoHHbIE ceTu,
«Teopus MONE3HOCTH U MIPUHATHS pelIeHuiD», «YrpasneHnue | T-mpoekrammy.

Anmapar JAMCKpETHOM MaTeMaTHMKd HEOOXOJMM TMpU CO3JIaHUM U AKCIUlyaTalluH
COBPEMEHHBIX KOMIIBIOTEPOB U HUX IPOrPaMMHOIO oOO€CleyeHus, CpeACTB IepeJaud u
00paboTku nHGOpMaIMU, aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIIEHUS U POEKTUPOBAHUS.

Oco0eHHOCThIO TUCIUIUIMHBI «J{UCKpeTHass MaTeMaTruKay sBISETCS TO, YTO B MpoIlecce
e€ u3ydeHus oOydaromuecs OOpEeTaloT HAaBBIKM MPABWIBHO CTPOUTH JIOTUYECKUE IEMOYKU
YMO3aKIIOYCHUI C TOMOIIBI0 aidreOpbl BBICKA3bIBAaHWM U JIOTMKU TPEIUKATOB, a TakKke
OTIEpUPOBAHUS C DJIEMEHTAMH KOHEYHBIX MHOXKECTB U UX KOMOMHAIUSIMHU.

[To 5TUM mpUuYMHAM 3HAHUE AUCHUILTUHBI «J[UCKpeTHas MaTeMaTHKa» HEOOXOIUMO JUIS
MOJrOTOBKHU MO HarpaBieHuto «[Ipuknagnas nHpopmaTHKay.

PaGouas mporpamMmma JUCHUIUIMHBI «/[UCKpeTHass MaTeMaTHKa» JJisi WHBAJIUAOB U JIUII C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbsl  pa3padaTbiBaeTCs HMHIWBUIYATbHO C YYETOM
0CcOOEHHOCTEN MCUXO(PHU3MUECKOT0 PAa3BUTHUS, WHAMBHIYaJbHBIX BO3MOXXHOCTEH M COCTOSIHUS
3JI0pPOBbS TAKUX 00YYaIOIINXCS.



3. Ilepeyens m1aHNpPyeMbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHMIIJIMHE, COOTHECEHHBIX
¢ IVIAHNPYEeMbIMH pe3yJIbTATAMM 0CBOECHHS 00pa30BaTeIbHOIl MPOrpaMMbl

OcBoeHne JUCHMIUIMHBI «JluCKkpeTHass MaTemaTWKa» IO3BOJIUT  OOy4YaroLIeMycs
OCYILECTBIISITh TPYAOBBIC JICHCTBHS B COOTBETCTBHHU C IpodeccnoHanbHbM cTangaptoM 06.015.
«Cneunanuct 1o MHGOPMALMOHHBIM CHCTEMam», YTBEP)KICHHBIM INPHUKa30M MuUHHUCTEpCTBa
TpyJa u colalibHOM 3amuthl Poccuiickoit @enepanuu ot 18 HosOpst 2014r. Ne 896H:

e cOOp naHHBIX M BbIsIBIEHUS TpeOoBaHuil k TurnoBoid MC B COOTBETCTBHH C
TPYAOBBIM 33JJaHUEM,

e oOmpe/eNeHHe IMEepBOHAYANIbHBIX TpeOoBaHMi 3aka3unka K MIC W BO3MOXHOCTH HUX
peanuszanuu B MC Ha 3Tane npeaKOHTPAaKTHBIX paboT;

® KOJIMPOBAHME Ha SA3bIKAaX IPOrPAMMHPOBAHUS B COOTBETCTBHHM C TPYIOBBIM 3a/laHUEM;

® JIOKyMEHTHPOBAaHME CYIIECTBYIOIIUX OM3HEC-IIPOLIECCOB OpPraHMU3alMU 3aKa3uuKa
(peBepc-MHKXMHUPHHT OU3HEC-TIPOLIECCOB OPTaHU3AIHH);
pa3paboTka Mojienu OM3HEC-TIPOLIECCOB 3aKa3UnKa,
ajanTanus OM3Hec-IpoIecCoB 3aKa3unka K Bo3MoxkHocTsiM VC;

BBISIBJICHUE U aHau3 TpedboBanuii k UC;
paspaboTtka 6a3 gqanubsix UC;

e cozganue (MoaudUKanuUs) M COINPOBOXKACHHWE HH(MOPMALMOHHBIX  CHUCTEM,
ABTOMATH3UPYIOMUX  33/Ja4d  OPTaHU3AIIOHHOTO YMPAaBICHUS W  OW3HEC-TIPOLIECCHl B
OpraHu3alUsaX pa3IuuHbIX (OPM COOCTBEHHOCTH C LEJIbI0 MOBBIIEHUA 3PPEKTUBHOCTU
JesATeTIbHOCTH OpraHu3aiui - nojs3osarenein UC,

® OpraHu3allMOHHOE M TEXHOJOTMYECKoe OOecreueHne KOJUPOBAHMUSA Ha s3BIKAX
IpOrpaMMUPOBaHUS;

e ontumusauus padotsl UC;
yIpaBJIeHUE JOCTYIIOM K JaHHbIM;
00paboTKa pe3ynbTaTOB AHATUTHUECKON JesITEeIbHOCTH;
cOOp AONOTHHUTETBHBIX MATEPHATIOB;

MOJrOTOBKA M PAaCChUIKA OTYETOB O XOJI€ BHITIOJIHEHUS padoT;

® TIOATOTOBKA UTOTOBOW OTYETHOCTH.

B pesynbpTare oCBOEHMS TUCLMILIMHBI Y 00ydYaroUIerocs JOKHBI ObITh C(HOPMHUPOBAHbI
CJICAYIOUINE KOMITETECHITHH:

Konawr
Kareropus KoMrieteHuuy, | dopmynuposka WNHnukaTtopsl JleckpunTopbl
komrereHMi |IIC u T® (nmpu| xomnereHuuun KOMIIETEHIIUU HMHJIUKAaTOPOB
HaJTUIHH)
Cnocoben OIlK-1.1.1-
MIPUMEHSATH JeMmoHCTpUpYIOTCA
€CTECTBEHHOHAYY OCHOBBI 3HAHUI
HBIE U MOHSITUN U METOJIOB
00IIenHKEHEPHBI OITIK-1.1- JIACK eTHoﬁH
HI p 3HaeT OCHOBBI P
€ 3HaHUs, MATEMATHKI MaTE€MaTUKHU.
O6menpodeccu METOJIBI P ’ OIIK-1.1.2-
OHaJIbHbIE OIIK-1 MaTeMaTU4ECKOr > o | HemoHcTpupyroTCs
BBIYUCITUTEIIBHON
KOMITETCHITHT 0 aHaM3a u JIOCTaTOYHBIC 3HAHUS
TEXHUKH U o
MOJICJIUPOBAHUS, MOHSITUN U METOJIOB
MPOTpaMMHUPOBAHU .
TEOPETHIECKOTO a JTUCKPETHOM
u ' MaTeMaTUKHU.
AKCIIEPUMEHTAJTb OIIK-1.1.3-
HOT'O JleMoHCTpUpYIOTCS
HCCIIEN0BaHUs B TTyOOKHE 3HAHMS
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npodeccuoHaNbH
ot
JICSITEJIbHOCTH.

MOHATHUI U METOJIOB
JTUCKPETHOM
MaTEMAaTHUKHU.

OIIK-1.2.1-
JeMoHCTpUpyIOTCA
MHUHHMAaJIbHO
HEO0XOIUMBIE
yMEHUs
UCIIOJIb30BaHUs
CTaHJAPTHBIX
METOJ/IOB pelICHUI

OIIK-1.2- 3a/1a4 JUCKPETHOM
Ywmeer pemars MaTEeMaTUKH.
CTaHJapTHHIC OIIK-1.2.2-
npodeccuoHanbHel | JleMoHCTpUpyeTcs
€ 3a/1a4M C JIOCTaTOYHO Pa3BUTHIE
MIPUMECHEHUEM YMCHHUS
€CTeCTBEHHOHAYYH UCIIOJIb30BaHUS
BIX U CTaHJIaPTHBIX
OOLIEMH)KEHEPHBIX | METOJIOB PELICHHI
3HaHUM, METOJOB | 3a7a4 JUCKPETHOU
MaTEeMaTHYeCKOTO MaTeMaTHUKH.
aHanu3a u OIIK-1.2.3-
MojenupoBaHus. | JleMoHcTpupyercs
BBICOKOPA3BUTHIC
npodeccuoHanbHbIe
YMCHHUS
UCTIONIb30BaHUS
CTaHJIaPTHBIX
METOJIOB PELICHUI
3a7a4 TUCKPETHOU
MaTeMaTHKH.
OIIK-1.3.1-
JeMoHCcTpUpyrOTCA
MUHUMAJIBHO
HEO0OXOTUMBIE
HaBBIKU
TEOPETHUYECKOTO U
OINK-1.3- P
AKCIIEPUMEHTAIIBHOTO
Bnaneer
UCCIICIOBAHMS 3a/1a4
HaBBIKaMHU
C TIOMOIITHI0 METOJIOB
TEOPETHUYECKOTO 1 .
JTUCKPETHOM
IKCTIEPUMEHTAITBH
Or'0 MCCJICIOBAHUS MATCMATHKH.
OIIK-1.3.2-
00beKTOR JleMoHCTpUpYIOTCS
npoeccuoHaTBLHO puby
o JIOCTaTOYHO Pa3BUTHIC
W e TeTbHOCTH.
HAaBBIKU
TEOPETHUYECKOTO U
AKCTIEPUMEHTAIBHOTO

HCCICOOBAaHUsA 3ada4
C IOMOIIBIO METOJ0B

JCKPETHOMN




MaTeMaTHKH.
OIIK-1.3.3-
JemoHcTpUpyroTCA
BBICOKOPA3BUThIE
npodeccuoHaIbHBIC
HaBBIKU
TEOPETUYECKOIO U
HKCIEPUMEHTAIBHOIO
UCCIIEIOBaHMSI 3a/1a4
C IIOMOIIIBbIO METOJIOB
JUCKPETHON
MaTEeMaTHKH.

4. CTpyKTYypa M cofiep:KaHue JUCIUIIIHHBI

OO01mmas TpyA0eMKOCTh TUCIUIUTHHBI COCTaBISIeT 3 3a4eTHBIC equHuUIbl, 108 gacos.

4.1. CTpyKTypa JTUCHUIIMHBI JJI51 04HOI (popMBbI 00yUeHUsI

Tpy10eMKOCTB IO cEMeCTpaM

Buj yuebHo# paboThI Beero 3 cemectp
9acoB

108
AyauTopHBbIe 3aHATHS (BCETO) 64 64
3aHsATUS JEKIIMOHHOTO TUIIA 32 32

3aHATHS CEMUHAPCKOTO TUMA
32 32

(mpakTH4., CEMUH., JJadopar. u ap.)

CamocTtosTenpHas pabora (Bcero) 44 44

Bun npomexyTouHoOl arrectauuu
(muddepeHIIPOBaHHBIN 3a4ET, 3a4eT,
9K3aMeH)

JuddepeHnpoBaHHbIN 3a4eT

4.2. CTpyKTYypa AUCHMILUINHBI 1JIs1 3204HOMH (opMbI 00yUeHHs

TpyaoeMKoCTh o cemecTpam

Bun yueGHOI paboThI Beero 3 cemecTp
4acoB
108
AynuTopHBIe 3aHATHS (BCETO) 8 8
3aHsTHsI JIEKIMOHHOIO THIA 4 4
3aHATUS CEMUHAPCKOTO TUTIA 4 4
(mpakTHy., CEMHH., JJabopart. u ap.)
CamocTosTeapHas padora (BCero) 96 96
Bua npomexyTodHON arTecTannuu
(muddepeHIpOBaHHBIN 3a4eT, 3a4eT, 4 JuddepeHunpoBanHbIif 3a4eT

9K3aMeH)

4.3. YueOHO-TeMaTHYeCKUIl MJIAH JUCIHUILINHEI




4.3.1. YueOHO-TeMAaTHUYECKHUI MJIAH JUCUMILUIUHBI Il 04HO# opMbI 00yUeHUs

Yacos no yueOHOI1 (paboueii) mporpamme

AynuropHas pabora
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1 2 3 4 5 6 7
1 Tema 1. MHOXeCTBa 1 onepanuy Hal 13 8 4 4 5
HUMH
2 Tema 2. BuHapHbIe OTHOIIEHUS U UX 13 8 4 4 5
CBONCTBA
3 Tema 3. KomOunaTopuka 1 OuHOM 13 8 4 4 5
HrrotoHa
4 Tema 4. SI3bIK TOTUKH BBICKA3bIBAaHUH. 13 8 4 4 5
Hcuncnenus BeIcKa3blBaHUI
5 Tema 5. SI3BIK JJOTUKH NPETIUKATOB 13 8 4 4 5
6 Tema 6. Teopun mepBOro MOPSIIKA. 13 8 4 4 5
[Ipo6eMbl OCHOBaHUIT MAaTEMATHKH
7 Tema 7. OCHOBHBIC IOHATHS TEOPHU 15 8 4 4 7
rpadoB
8 Tema 8. CBsi3HOCTB TpathoB 15 8 4 4 7
HWroro 108 64 32 32 44
4.3.2. YueOHO-TeMaTHYeCKHil IVIaH TUCHUILINHBI I 3204HOi ()OpMBbI 00yUeHH s
Yacos no yue6HOi1 (paboueii) mporpamme
AynutopHas pabora s
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1 2 3 5 6 7
1 Tema 1. MHOXeCTBa 1 oniepaluy Hajl 13 1 1 12
HUMH
2 Tema 2. BunapHBIe OTHOIIEHUS U UX 13 1 1 12
CBOMCTBA
3 Tema 3. KomOuHaTtopuka 1 GHHOM 13 1 1 12
Hrrotona
4 Tema 4. SI3bIK TOTUKU BbICKA3bIBAHUH. 13 1 1 12
Hcuncnenus BbICKa3blBaHUI
5 Tema 5. SI3bIK JJOTUKY OPEIUKATOB 13 1 1 12
6 Tema 6. Teopuu nepBoro nopsiaka. 13 1 1 12
[TpoGnemMbl OCHOBaHUH MaTEeMaTHKH
7 Tema 7. OCHOBHBIE IOHATHS TEOPUU 13 1 1 12
rpagoB
8 Tema 8. CBsi3HOCTB I'padoB 13 1 1 12
KonTtpons 4 4
Hroro 108 8 4 4 100




4.4, Conep:xxaHue pa3iejioB U TeM YU4eOHOH TUCUMILTHHBI

Tema 1. MHOXkecTBa M ONlepALlMU HAJl HUMU

MecTto y4eOHON IUCHUILUIMHBI B CHCTEME IOATOTOBKM MO HampasieHuto. [Ipeamer
JIUCKPETHOM MAaTEMaTUKH.

OcHOBHbIE  TOHATHS TEOPUHM  MHOMECTB: MHOXXECTBO, DJIEMEHT  MHOXKECTBA,
NPUHAIICKHOCTh 3JIEMEHTAa MHOXECTBY, MOJMHOXKECTBO, MyCTOE MHOXECTBO, YHHBEPCAIBHOE
MHO>KECTBO.

CriocoObl  3a/1aHUsT MHOXKECTB: TIEPEUYUCICHUEM J3JEMEHTOB M OOIIUM CBOWCTBOM
sneMeHToB. Onepanuu HajJl MHOXECTBaMU U MX cBoicTBa. Jnarpammel JisiepaBenna. [Ipsimoe
MIPOU3BEICHUE MHOMKECTB.

PaBHomomHocTs  MHOXecTB. Ilonsatue wmomHOcTH MHOXecTBa. KoHeunble u
OeckoHeuHbIC MHOXKeCTBA. CUETHEIC M HECUETHRIC MHOXKECTBA, UX CBOICTBA.

Omnpenenenue ¢ynkmuu. OOmme Buasl (yHkmuii. Onpenenenue rpaduka (HyHKIHH.
Crioco6s1 3amanus GyHKuu: Gopmynnoid, Tadbmunei, rpadpuxom. [lonsarue obparnoil GpyHKIUH,
CyNepno3uly QPyHKIMA (CI0KHON (PYHKIINH) U UX OCHOBHBIE CBOWCTBA.

Coaep:kaHue NPaKTHYECKHUX 3aHITHH

- [Ipumepbl MHOXKECTB, UX 3JIEMEHTOB, ITOJIMHOXKECTB, YHUBEPCAIbHBIX MHOXKECTB.

- [Ipumepb! mapaoKkCcoB TEOPUU MHOMKECTB.

- Ilpumepsl 3amaHusi MHOXKECTB MEPEUUCICHHEM OJIIEMEHTOB U OOIIMM CBOMCTBOM
AJIEMEHTOB.

- Ilpumepsl BbBIIONHEHUH oOlepaluii HajJ MHOXECTBAaMU U OTOOpa)KeHHEe HUX Ha
nuarpammax Ditepa-Benna.

- [Ipumepb! npsSMBIX TPOU3BEACHUN MHOKECTB, UX CBS3b C JEKAPTOBBIMH KOOPIUHATAMHU.

- Pemenne 3a1a4 Ha onepanuy HaJ MHOKECTBAMH.

- [Ipumepsb! ycTaHOBIIEHUSI PABHOMOIIIHOCTH MHOYKECTB.

- Pemenne 3a1a4 Ha yCTaHOBJICHHE PaBHOMOIIHOCTH M HEPABHOMOIIIHOCTH MHOECTB.

- [Ipumeps! pyHKIMHI U UX rpaduKOB.

- [Ipumeps! 00paTHBIX GYyHKIUN U cyneprno3uiui GyHKIUH.

CamocrositeibHas padora

- HM3y4YeHUE MATEePHAIOB JICKIIMOHHBIX 3aHITHH, PEKOMEHIOBAHHOW JIATEPATYPhl U
HUCTOYHUKOB;

- MOAATOTOBKA K TECTUPOBAHUIO;

- MOATOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;

- MOAATOTOBKA JIOMAITHUX 33/IaHUN U BBITOJIHCHUE CAMOCTOSTEILHOU PaOOTHI.

Tema 2. BuHapHble OTHOLIEHHS U UX CBOMCTBA

Omnpenenenre OMHAPHOTO OTHOIIEHUS, €ro CyTh. ['padmku OMHApHBIX OTHOIIEHUH. N-
MecTHBIE oTHoIIeHns. KoMno3uiusa oTHomenui, e€ ceoiictBa. CTeneHb OTHOIICHUS.

CpoiictBa OMHapHOTO OTHOIIEHUS HAa HEKOTOPOM MHOXecTBe. OTHOIIEHUS
HKBUBAJIEHTHOCTU, UX CTPYKTypa. OTHOIIEHHS YaCTUYHOIO MOpPsAKa W CBSI3aHHBIE C HUMU
nonsATus. Jluarpammsel Xacce.

Conep:kaHue NPaKTHYECKUX 3aHATHI

- [Ipumeps! OMHAPHBIX OTHOIIEHUH U UX TPadUKOB.

- [Ipumepbl KOMITO3UIIMM OTHOIIEHUI U CTETIEHEN OTHOIIEHUH.

- Perenue 3a1a4 Ha OMHApHBIE OTHOILICHHUS.

- Ilpumepsl peQuieKCUBHBIX, CHUMMETPHUYHBIX, TPAH3UTHUBHBIX, AHTHCHUMMETPHUYHBIX
OTHOLLIEHUN U OTHOLIEHUN YKBUBAJICHTHOCTH.

- [IpuMepbl OTHOIIEHUI YaCTUYHOTO TOPsJIKa.

- Perienue 3a1a4 Ha OMHApHBIE OTHOILICHHUS.

CamocrositesibHas padora

- M3y4YCHHE MaTEPUAJIOB JIEKIIMOHHBIX 3aHATUN, PEKOMEHJIOBAHHOW JUTEPATYPBl H
HMCTOYHHKOB;



- IOATOTOBKA K NPAKTUYCCKUM 3aHATHAM,
- IOArOTOBKA JOMAITHHUX 3a,uaH1/1171 U BBINOJIHEHHUE CAMOCTOSITEIIHLHOM paGOTLL

Tema 3. KomOunaropuka nu 6uaom Herorona

KomOunHaTopuka: nepecTaHoOBKH, pa3MeLIEHuUs, COueTaH!s, (OPMYJIbI ISl UX YUCIIA.

CpoiicTBa umncen coderaHuii, TpeyronpbHHUK I[lackans, ero mcmosibp3oBaHue B (opmyiie
6unomMa Herorona.

CoaeprxaHue NPAKTHYECKUX 3aHATHH

- Pemenue 3amau Ha npuMeHeHue (HOpMyJ BBIUMCIEHHS MEPECTAaHOBOK, Pa3MELICHUH,
COUYETaHUM 3JIEMEHTOB KOHEUYHBIX MHOXKECTB.

- Pemenue 3amau Ha npuMeHeHue (HOpMyJ BBIUMCIEHHS MEPECTAaHOBOK, Pa3MELICHUH,
COUYETaHUM 3JIEMEHTOB KOHEUYHBIX MHOKECTB.

- YopaxHeHus B HanucaHuu Gopmys 6uHoMa HpOTOHA C MCIIOIB30BaHUEM 3JIEMEHTOB
CTpOK TpeyroipHuKa Ilackans.

CamocrosiTesibHas padora

- W3y4YyeHUE MAaTEepHAJIOB JIEKIUOHHBIX 3aHSITUH, PEKOMEHJOBAHHOM JIUTEpaTypbl U
UCTOYHUKOB,;

- IOATOTOBKA K TECTUPOBAHMUIO;

- IOJITOTOBKA K MPAKTUYECKUM 3aHATHUM;

- IOATOTOBKA JIOMAILIHUX 3a/1aHUi ¥ BBIIIOJIHEHUE CAMOCTOATEIbHOU PabOThI.

Tema 4. SI3pIk ToruKkH Boicka3biBaHuil. UcuncieHus1 BbICKa3bIBaAaHUI

AKcHOMaTHYeCKUi METOJl B MareMaThke U (QopMmanu3alnus MaTeMaTHUYECKUX TEOPHH.
Anrebpa BbickasbpiBanuii. TaBronorun. PaBHOCWIIBHEBIE POPMYITBI.

KOHBIOHKTHBHAs U U3BIOHKTUBHAs HOpMalibHble (hopMbl. COBEpIIECHHbIE HOPMAaJIbHbIE
dopmer: CAH®, CKH®. I[loctpoeHme wuCYMCICHUs BBICKAa3bIBaHUH B BHAE (POpMaIbHON
CUCTEMBI.

Teopembl 0 BBIBOAMMBIX (popmyrax. XapaKTEepUCTHUKU CHUCTEM €CTECTBEHHOTO BBIBOJA.
JenyxtuBHasg mnonHoTta. Jlornueckas CTpyKTypa MaTeMAaTH4YECKHX JoKas3aTesbeTB. [IpaBuna
3aKroueHus. CxeMbl J0Ka3aTeNbCTB OT MIPOTUBHOTO.

HezaBucumocts mpasun 3axmoueHus. Jlepebs ¢opmyin. [lepeBbst BbiBoaa. [IpuHuumm
MHAYKIHHU JUIS IEPEBHEB BBIBOA.

Hcuucnenus BbICKa3bIBaHUN I'MILO0EPTOBCKOrO TUIIA.

Coaepikanue NPpaKTHYECKHUX 3aHATHIM

- [IpuMepsl BBICKa3bIBAHUH U Oll€palliil HaJl HUMU.

- [locTpoenue Tabiuil HCTUHHOCTH JJIS1 BBICKA3bIBATEIBbHBIX CXEM.

- Jloka3aTenbCTBO BBINOJIHUMOCTH, PAaBHOCHJIBHOCTH, TaBTOJIOTHMM BBICKa3bIBATEJIBHBIX
CXEM.

- [IpeoOpa3oBanue BbICKa3bIBATEIbHBIX CXEM K O0siee mpocToil popme.

- [IpeoGpaszoBanue BbickaszbiBaTenbHbIX cxeM K KH®, JIH®, CKH®, CIH®.

- IlpuMepsl JIOTMUECKOTO CIEN0BAaHUS BBICKA3BIBATEIBHBIX CXEM. YIPOIIEHUE CHCTEM
BBICKA3bIBAaHUM.

- [Ipumeps! OyneBbIX GYHKINH.

- loka3aTenbCcTBa MOJHOTHI U HE TMOJHOTHI CUCTEM (DYHKIIHIA.

- [Ipumepsr MHOrOWIEHOB JKerankuHa.

- [Ipumepsbl cocTaBieHUs U aHAINM3a PEIeHHO-KOHTAKTHBIX U OECKOHTAKTHBIX CXEM.

- Ilpumepbl noKa3aTenbCTB B MaTeMaTHKE METOJAaMU HMHIYKUUH, JEAYKIHUM U OT
MPOTUBHOTO.

- [Ipumeps! mocTpoenuit nepeBbeB BbiBoAa hopmyi. [Toctpoenue C-I" BBIBO1OB popmyI.

CamocrosiTeibHas pabora

- W3y4YEHUE MATEpUAIOB JIEKIUOHHBIX 3aHITHHA, PEKOMEHJOBaHHOW JMTEpaTypsl H
HCTOYHUKOB;



- IOATOTOBKA K NPAKTUYCCKUM 3aHATHAM,
- IIOATrOTOBKA JOMAIIHUX SaI[aHI/Iﬁ 1 BBIIIOJIHEHUE CAaMOCTOSATEIbHOM paGOTBI;
- IOAT'OTOBKA K KOHTpOJ’IBHOfI pa60Te.

Tema 5. SI3bIK JIOTUKH NPEeIUKATOB

[IpenukaTel U BhICKa3bIBaTeNbHbIE (DOPMBL. SI3BIK JOTHMKU TpeaukaroB. MHTepnperanun
A3bIKa JIOTUKU IpeAuKaToB. BeimoiaHuMele popmysibl. PaBHOCHIIBHBIE (DOPMYIIBL.

CeMaHTHYECKOE CIIEJOBAaHUE B JIOTUKE MTPEANKATOB. [IpuioxeHune JOruky npeInKkaToB K
MCCJICJOBAHUIO MATEMAaTUYECKUX PACCYKICHUM.

KBanTopsl. KBaHTOpHBIE ITpaBUIIa 3aKITHOYECHUS.

OCHOBHBIE XapaKTEPUCTUKH TPEAUKATHBIX CUCTEM.

CoaeprxaHue NPAKTHYECKUX 3aHATHH

- [Ipumepsl npeauKaToB U MIPUMEHEHUH KBAaHTOPOB.

- [Ipumepbl NpUMEHEHUN T€OMETPUYECKON MHTEPIIPETALUs] KBAHTOPOB.

- [Ipumeps! 10Ka3aTenbCTB NPEUIOKEHUN ¢ Pa3INYHBIMUA KBAHTOPHBIMU IPUCTaBKAMH.

- [Ipumeps! mpuBeeHHON (HOPMBI 151 POPMYIT JTOTHKH MTPETUKATOB.

- [IpumMeps! npuBeieHUs IPEANKATOB K MTpeIBapEHHON HOpMalIbHOU (opMe.

- IIpumepsl NPUMEHEHHH JIOTMKM IPEJUKATOB K IIOCTPOCHUIO YMO3AaKIIOUEHUH B
MaTEMaTHYECKON MPAKTHKE.

- Jloka3aTenbCTBO HEMPOTUBOPEUYUBOCTH NIPEAUKATHON CUCTEMBI.

CamocrosiTesibHas padora

- M3y4YCHME MaTEpPUAIOB JICKIIMOHHBIX 3aHATHHM, PEKOMEHJIOBAHHOW JIUTEPATYPhl H
VCTOYHUKOB;

- IOATOTOBKA K MPAaKTUYECKUM 3aHATUSM;

- IOJITOTOBKA JOMAIIIHUX 33JaHUH U BBIIIOJHEHUE CAMOCTOSITEIbHON paOOTHI.

Tema 6. Teopuu nepBoro nopsiaka. [Ipo6ieMbl 0CHOBaHUI MaTeMATHKH

AKcHoMaTH4ecKrue MaTeMaTHYeCKue Teopuu. Teopuu nepBoro nopsaka.

Mopaenu Teopuii IepBOro Mopsaxa.

XapakTepuCTUKHU TEOPUH NIEPBOTO NOpsAJIKA. TeoprH NepBOro MopsAaKa ¢ PABEHCTBOM.

ITapamokcel Teopun MHOKECTB. Kpu3uc ocHOBaHMI MaTeMaTHKH.

[Iporpamma ['nnp6epra o6ocHoBaHust MaTeMaTuki. UHTynmonusm. KoHCTpyKTHBH3M.

CoaeprxaHue NPAKTHYECKUX 3AHATHH

- JlokazarenbctBO (opmyn B TEOpHSX TIpyHN, TMOJs, paBEHCTBA, YacCTHYHO
YHOPSAA0YEHHBIX MHOXKECTB, CTPOTOT0 YIIOPSIIOYECHHUS.

- [Ipumepsl Moiene Teopuid IEPBOTO MOPSIIKA.

- O6ocHOBaHue TeopeMbl ['€1ems1 0 MONHOTE NCUNCIIEHUS IPEIUKATOB.

- [IpumMeps! pa3pemnMbIX U HEPa3peIUMbIX TEOPUH.

- [Ipumep KpUTHKH 3aKOHA UCKITHOYEHHOTO TPETHETO.

- JIBa akCMOMaTHYECKUX OIPEEICHUS HATypaIbHbIX YUCE.

CamocrositeibHas padora

- U3y4YCHHE MaTEpHAJIOB JIEKIIMOHHBIX 3aHATHM, PEKOMEHJOBAHHOW JIUTEpPaTypbl M
HCTOYHUKOB;

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSM;

- MOJITOTOBKA JOMAIIIHUX 3aJJaHUH U BHITIOJTHEHUE CAMOCTOSITETILHON pabOThI;

- MOJITOTOBKA K KOHTPOJILHOU pabdoTe.

Tema 7. OcHOBHBIEC NIOHATHS TeOpPUH rpagdos

Omnpenenenre HEOPUEHTUPOBAHHOTO (mpoctoro) rpada. MHIMAEHTHOCTH BEPIIMH U
pEbep rpada. CmexxHocTh BepuinH. Ctenenu BepiinH. M3o00paxenue rpada auarpaMmmon.

MapmipyTel, myTH, IUKIbI B Tpade. Onepauuu Hang rpadamu: obdveauHeHHe rpagos,
yaaneHue BepuinH U pédep B rpade, cTaruBaHue pedpa B HOBYIO BEPILIHHY.
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Ompenenenne  opueHTHpoBaHHOTO rpada (oprpada). UzoOpakenue oprpada
JarpaMMoO CO CTpeNIKaMu JUIsl yKa3aHUsl HampaBieHHOCTH ero pédep. [loarpadsl, MmapmpyTsl,
nyTH, HUKIbI B oprpade. CTeneHb BEpLIMHBI, UCXOIANIAs UM BXOIALIAs CTENEHU BEPIIMHBI
oprpada. [nura mytu B oprpade. OpueHTanus HeopueHTHpoBaHHOTO Tpada. OObeaUHEHUE
oprpacdoB. Buabl oprpadoB: TypHUPBI, alUKINYECKHE, TOIMOJOTHMYECKH OTCOPTHUPOBAHHBIE.
HcToku u cToku B oprpadax.

N3omopdusm rpados. MuBapuant rpada. Pédepnsiii rpad. Jlomomautenbupie rpadsl.
CamopononHuTENbHBIE TPAdBI.

Marpuynoe 3aganue rpada. Marpuna cmexxHoctu rpada. Matpuna Kupxroda. Matpuia
uHIMACHTHOCTH Tpada. Crnucok pédep u cnmcok BepmwH ais rpada. OCOOCHHOCTH MaTpHIl
oprpada.

Coaep:kaHue NPAKTHYECKUX 3aHIATHH

- [Ipumeps! rpadoB U UX H300paKEHUH.

- [Ipumeps! onpeeneHnss MHIMACHTHOCTH BepIIHH U péoep rpada, CMEKHOCTH BEPIIHH
U UX CTENEHEM.

- Pemenue 3a1a4 Ha creneHu BepiuH rpados.

- [Ipumeps! mapiipyToB B rpadax.

- [Ipumeps! onepanuii Hag rpadamu.

- [Ipumepb!l opreHTUPOBaHHBIX TPA(OB U UX U300paKEHHIA.

- [Ipumeps moarpadoB 1 X U300paKeHUH.

- [Ipumeps! BeigeneHUs TyTeH U HUKIIOB B rpadax u oprrpadax.

- [Ipumeps! onpezieneHust CTeTeHel BepIIrH B oprpade, 1auH myTeil B oprpade.

- [Ipumeps! oprieHTalIid HEOPUEHTHPOBAHHOTO Tpada.

- [Ipumepsr 00beIHEHUH OpTrpadoB.

- [Ipumeps! pazubix BU10B oprpadoB, UICTOKOB M CTOKOB B HUX.

- [Ipumeps! m3oMophHBIX TpadoB.

- [Ipumeps! onpenenenuii H”HBapUaHTOB rpada.

- [Ipumepb! pé6epHbIX Tpad)oB, TOTOTHUTEILHBIX U CAMOIOIIOJIHATEIHHBIX TPadoB.

- Ilpumeps! 3amanuii rpadoB MaTpUIIAMU CMEXKHOCTH W HWHIUACHTHOCTH, a TaKkKe
Mmatpuieit Kupxroda.

- [Ipumeps! cocTaBieHuii criuckoB pédep U BepIIuH rpada.

CamocrosiTeibHas paGora

- HM3yuYeHHE MaTepHalIOB JEKIMOHHBIX 3aHSITUN, PEKOMEHIOBAHHOW JHUTEpaTypbl U
HUCTOYHUKOB;

- IOATOTOBKA K MPAKTUYECKUM 3aHSATHSIM;

- MOJITOTOBKA TOMAIIHUX 33JaHUI U BHITIOJTHEHNE CAMOCTOSITEIIbHON paboTHI.

Tema 8. CBsizHOCTH IrpagoB

Ceszuble rpa¢bl. KommnoHeHTsl cBsizHOCTH Tpada. Lluknomarndeckoe uucio rpada.
JepeBbs, neca, Bucsauue BepuinHbl. [loHsATHE packpacku BepuiuH rpada. JByaonabHble rpadpbl.
[TonHblit 1By nONBHBIN Tpad U Teopema Kenwura.

[Toarpadsr octoBHBIE ((hakTOpsl) M MHAYLHUpOBaHHbIE. CoOcTBEeHHBIE MoArpadsl. OcTOB
MUHUMaNbHOro Beca. Anroputm Kpackana.

Matpuibl JOCTHKUMOCTH, HMX TMOCTpoeHHe. TpaH3UTUBHBIM Trpad, TpaH3UTHUBHOE
3aMbIkaHue rpada. Anroput™m Yopiona GpopMUpOBaHUS MAaTPHUIBI TPAH3UTHUBHOTO 3aMbIKaAHUS
oprpada.

PaccrosiHne mexay BeplinHamH rpada. DKCHEHTPUCUTET BeplIMHBI rpada. uamerp u
paauyc rpada. LleHTpanbHble BepIIMHBI U IEHTP Tpada.

['aMMIIBTOHOB LIMKJI, TAMMJIBTOHOB KOHTYpP, FaMWJIBTOHOBA LI€Mb, JOCTATOYHBIE YCIOBHUS
CYILLIECTBOBaHMUs TaMUJIBTOHOBOM wenu Ha rpade (teopema Ope u npyrue). BoisBienue
HEraMHJIbTOHOBOCTH I'padoB.
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DiinepoB UK B rpade, mokpeiTHe pedep rpada mytsamu. Heobxoaumbie 1 1ocTaTOUYHBIE
yCIoBHS ditiepoBocTH rpada u Hamuuus B rpade siineposa myTu.

IInockue u 1ulaHapuele rpa¢pl. BHemHMe M BHYTpeHHME IpaHM IUIOCKOrO rpada.
®opmya Ditnepa i INIOCKOTo Tpada.

Conep:kaHue NPaKTHYECKUX 3aAHATHI

- [IpuMeps! CBSI3HBIX U HECBS3HBIX I'pad)OB, BHIICICHUS KOMIIOHEHT CBSI3HOCTH I'padoB.

- [IpumMeps! onpenieneHust HUKJIOMAaTHYECKUX YHcen rpadoB.

- [Ipumeps! 1epeBbEB, JIECOB, BUCSYNX BEPIIUH B HUX.

- Ilpumepsl nBymonbHBIX TpadoB M NpuUMeHEeHUH Teopembl Kenura ans monHbIX
JIBYJIOJIBHBIX TPagoB.

- [IpuMepb! MHOYLIMPOBAHHBIX U OCTOBHBIX TpadoB.

- Ilpumeps! BeimonHeHust anroputMma Kpackana a1 HOCTPOEHUS MHUHUMAIBHOTO
OCTOBHOT'O JIepEBa B3BELICHHOT'O CBA3HOI'O0 HEOPUEHTHUPOBAHHOTO rpada.

- [Ipumepsl NOCTPOCHUN MaTPULIBI JOCTHKUMOCTH.

- [Ipumepsl mocTpoeHuit TPaH3UTUBHBIX I'PaoOB U TPAaH3UTUBHBIX 3aMbIKaHUH rpadoB.

- [Ipumepsl GpopMupoBaHUS MaTPHUIBI TPAH3UTHBHOTO 3aMBIKaHUS oprpada aaropuTMOM
Yopuiona.

- Ilpumepsl ompeneneHuil pacCTOSHUM MeEXJy BeplIMHAMU rpada, SKCLEHTPUCHUTETa
BepLIMHBI rpada, 1uamerpa u paguyca rpada, HeHTpaJbHBIX BEPIIMH U IEHTpa rpada.

- [IpuMepsl raMIIIBTOHOBBIX [IUKJIOB, KOHTYPOB U IICTICH.

- JleMoHCTpanust yclIOBHM, JOCTATOYHBIX JJIs CYLIECTBOBaHMS raMHJIbTOHOBOM IIETIH Ha
rpade (Teopema Ope u apyrHe).

- [Ipumepbl HEraMUIIBTOHOBOCTH I'pagoB.

- [Ipumeps! 51IepoBBIX TUKIOB B Tpade, HOKpeITUs pédep rpada myTsamHu.

- Jloka3arenbcTBO HEOOXOAMMBIX M TOCTATOUYHBIX YCIOBUS 3UIEpPOBOCTH rpada.

- MnmocTparnum Hanuuus B rpadax diIepoBbIX My TeH.

- [IpuMepb! MIIOCKUX U IUTaHAPHBIX TpadoB.

- JlokazarenscTBO (opMyJibl Diiepa isl IUIOCKOro rpada, mpumMepbl MoICYETOB 10 ATOU
bopmyIie i TUIOCKUX TpadoB.

CamocrosiTeibHas pabora

- H3yYEeHHE MaTepUaAIOB JIEKLMOHHBIX 3aHATUH, PEKOMEHIOBAaHHOW JIUTEpaTypbl H
HCTOYHHUKOB,;

- IOJITOTOBKA K MPAKTUYECKUM 3aHATHUM,

- IOATOTOBKA JIOMAIIHUX 3a/1aHUi U BBIIIOJIHEHUE CAMOCTOATENbHON paboThI;

- IOJITOTOBKA K TU(PEPEeHIIIPOBAHHOMY 3aUETYy.

5. UHauKaTopbl AOCTH:KEHHSI KOMIEeTeHUMiIi M (OHI OLEHOYHBIX CPEeACTB sl
TeKYylero KOHTPOJSI yCIeBaeMOCTH, IMPOMEKYTOYHON aTTeCTAlMM 10 UTOraM OCBOCHHUS
JUCHMILINHDbI

[IpenonaBatento, st TPOBEPKU CHOPMUPOBAHHOCTU Y OOYHAIOITUXCSI KOMIIETEHIIUN T10
TUCITUIIIMHE, TPEIOCTaBIACTCS TMpaBO BHIOMpPATh pPa3HOYPOBHEBBIE 3aJ[aHUS IO CBOEMY
YCMOTPEHHIO.

5.1. HuHaukaTopbl [AOCTHKEHHS KOMNETEHIHIi Ha Pa3IUYHbIX JTamax Hux
¢popmupoBaHusn

Onenka
No [Toporossiii . .
Kommerenmyn [TponBUHYTHIH Beicokwii
n/m (ymoBneTBOpHUTENH
(xoporio) (oTmHruHO)
HO)
OIIK-1 CriocoOeH MpUMEHSTh €CTECTBEHHOHAYYHBIE U OOIIEHHKCHEPHBIE 3HAHUS,
1 METOJIbl MaTeMaTHYEeCKOr0 aHaiM3a W MOJCIMPOBAHUS, TEOPETHUECKOTO |
IKCIIEPUMEHTAIIBHOTO MCCIISIOBAaHMS B MPO(DECCHOHAILHOM ACATSIbHOCTH.

11



3HaTh OCHOBBI OO0yuarommiics OOyyarommiics OO0yuaromumiics
MaTeMaTHKH, JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET
¢bu3ukwy, OCHOBBI 3HaHUU JI0OCTaTOYHBIE riryOOKHue 3HaHUS
BBIYMCIIUTEIIBHON | MOHATUN U 3HAHUS MOHATUNA | OHATUN U
TEXHHUKH H METOJIOB 1 METOJIOB METO/IOB
MPOrpaMMHUPOBaH | JUCKPETHOMN JTUCKPETHOU JTUCKPETHON
sl MaTEMaTHKH. MaTEMaTHKH. MaTeMAaTHUKH, a

TaK)Ke 3HaHUE
y4eOHO-
METOINUECKON
JUTEPATYPHI 110
9TOM JUCHUILIMHE.

YMerth pemarpb OObyuaronuiics OOyuaronmiics OO6yuaronmiics
CTaHJIapTHbHIE JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
npodeccnoHalbH | MUHUMAIIEHO JIOCTaTOYHO BBICOKOPA3BUTHIC
bI€ 3aJ1a4H C HEOOXO0IUMBIE pa3BUTHIC npodeccuoHaIbH
MIPUMCHCHHEM YMEHHUS YMEHHUS bIC YMCHHS
€CTECTBEHHOHAY | MCIIOJIb30BAHUS MCIIOJIb30BaHUS UCIOJIb30BaHUS
YHBIX U CTaH/IAPTHBIX CTaH/IAPTHBIX CTaHIAPTHBIX
OOIIEHH)KEHEPH | METO/OB PEIICHUN | METO/I0B METOJIOB PEIICHUN
bIX 3HAHUM, 3a7a4 IUCKPETHOM | PELICHUH 3a1a4 3a7a4 IUCKPETHOU
METOJIOB MaTEeMAaTHKH. JTUCKPETHOU MaTeMaTHUKH.
MaTeMaTHIeCKOT MaTEMaTHKH.

0 aHanu3a u
MOJCIIUPOBAHUS.

Baagerns | HaBBEIKAMHU OO6yyaromuiics Obyuaromuiics OO6yuaromuiics
TEOPETHYECKOTO U | IEMOHCTPUPYET JIEMOHCTPHUPYET JTEMOHCTPHUPYET
9KCIIEPUMEHTANbH | MUHUMAIBHO JIOCTaTOYHO BBICOKOPA3BUTHIC
oro HeoOX0JUMbIE pa3BUTHIE HABBIKU | MPO(eCcCHOHAIBHBI
UCCIIeTOBaHUS HABBIKU TEOPETUYECKOTO U | € HABBIKH
00BEKTOB TEOPETHYECKOTO | DKCIIEPUMEHTAIBH | TEOPETHUUECKOTO U
npodeccuoHanbH | SKCIIEPUMEHTAIbHO | OrO 9KCIIEPUMEHTAIEHO
Ol IeATENIbHOCTH. | TO UCCIIEIOBAHUS HCCIICIOBAHUS ro UCCIEOBaHUS

3a]a4 ¢ TOMOIMIBIO | 33/1a4 C 3a/1a4 C TOMOIIBIO

METO/IOB MTOMOIIIBIO METOJIOB

JIUCKPETHOMN METOH0B JUACKPETHON

MaTEMaTHKH. JTUCKPETHOU MaTeMaTHKH.
MaTEeMAaTHKH.

5.2. @oHA OLEHOYHBIX CPEACTB JUCHUILINHBI, OTPAKAOIIMNA 3Tanbl (POPMUPOBAHUS
KOMIIEeTeHIINH

5.2.1. TunoBble KOHTPOJIbHbIE 32JaHUSI U MATEPHAJIbI, HEOOXOAMMBIE /IJIsl OLEHKH
3HAHMH, YMEHHH, HABBIKOB, XapaKTepHU3YIOUIUX 3Tanbl (GOPMHUPOBAHMS HHIMKATOPOB
JOCTHKEHHA KOMIIeTeHIIMIA 0 JAHHOH JUCIHUILINHE

a) 3a1aHMs VISl CAMOCTOSITeILHOM padoThI 10 TeMaM ceMecTpa:

Bo Bcex 3amaHuax A CaMOCTOSITENIBHOW — pabOThI  HEOOXOAMMO  PEIIUTh
COOTBETCTBYIOIIME 3aJa4yll M 3amucaTh C JIOCTATOYHO TOJIPOOHBIMU  OOBSICHEHUSIMHU
WCITOJIb30BAHHBIX METOJIOB M TIOJYYCHHBIX PE3yJIbTATOB.

1. MHroowcecmsa u onepayuu Hao HUMU

1. PaBHBI 11 ceayroIye MHOKECTBA:
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1){1,2,3} ; {3.1.2}

2){1,2,3} ,; {1,234}

g) {1,213}, {123},

4){1,2,3} ; {1.2,33}

5){1,2,3} , {1,21,2.3}

2. BepHbl 111 creayromuye yTBep KIeHUs AJ11 MHOKECTB!
1) {12} c{1,2, 3}?

2) EI,E} [ {1, 2, 3}?

3) {122} c{1,2, 3}?

g (12} = {1,233},

5) {12} c {{1.23,3,21},

3. HJ’ISI KaKIAbIX ABYX M3 CICAYIOHIUX MHOKCECTB YKa3aTb, ABJIACTCA JIM OJHO U3 HHUX

[MOJIMHOKECTBOM JIpyroro:
A={1},B={1,2},c={1,2,3},D={{1},2,3},E={3,2,1},F = {{1,2},3}

4. Onucarb CIEIYIONME MHOXECTBAa TMEPEUUCICHUEM DJIEMEHTOB HJIA C TOMOIIBIO
XApaKTCPUCTHICCKOI'O IIPU3HAKaA:

1) N _ MHOXeCTBO HATypaJIbHBIX YUCEI.

2) Z - MHOXECTBO LIGIIBIX YHCEIL.

3) @ - muOXECTBO pauHOHAIBHBIX YHUCEIL.

4) k. MHO>KECTBO HeﬁCTBHTCHBHLIX YHUCCII.

5. CocTaBUTh CIHCOK 3JIEMEHTOB AT CJICAYIOHNIUX MHOXKECTB, 3aJlaHHBIX IMOCPCACTBOM
XAPAKTCPUCTHYICCKOI'O IIpHU3HaKa:

X ={x|x’—2x—15=0}.

2)Y ={x|x*+2x+15=0}.

3)Z={x|xEN,—4£x£ 3}

6. OOBSICHUTD, B YEM pa3jINuus B CMbICIAaX 3anucen AEB/ AC B,

7. SIBIsIeTCA H MHOKeCTBO L0) IIyCTBIM?

8. O6’b}ICHI/ITB, Mmo4YeMy CymeCTBYCT TOJIBKO OJHO ITYCTOC MHOKECTBO EI
9 I[aHBI CJICAYIOIINC YHUCIOBBIC MHOXKECTBA:

A={1357911},B={2,56,11,12},C= {1,2,3,5912} Hajiry MHO’KECTBA, KOTOpbIE OYyIyT
HOJTy4€HbI B PE3YJIbTATe BHIIOIHEHHS CIIEAYIOIIUX ONepaIvid:

1) (ALC) N B,

2) (ANC)\B,

3) C\(BNA).

4) A"BAC,

5) B\(ANC),

5) (BN C)VA.

6) (ALC)\(BN A)C,

7) (CUB)\A)\(CAA),

8) (A\C)U(B\C)

9) (C\B)U(A\C)

10) (B\Q)U(A\B) N (C\A).

11) (ANC) \ (BUA\C
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10. 3Bamrpuxyite Ty 4YacTh [AWArpaMMmbl, KOTOpasi COOTBETCTBYET CIEAYIOIIEMY
MHOECTBY:

Lot

1) [AUH]\C;

2) (AmB)U(C\B):.
3) (A\B) A (C\B),
2 (C\B)U(A\C),
5) (A\C)U(B\C).
6) (C\A)\(BA)

11. 3amrpuxyliTe Ty YacTh JAMAarpaMMbl, KOTOpas COOTBETCTBYET CIEIYIOIIEMY

MHOXCCTBY:

/SN

1) (AUB)\(CMB);

2) (A\B)"(C\B).

3) (C\A)w (C\B),

4y (C\A)~ (C\B),

5) (C\B)(A\C),

6) (AC)\(BUA)\C

12. 3anucarp 3alITPUXOBAHHOE MHOXKECTBO, U300paXEHHOE C TIOMOIIIbIO KpyroB Ditiepa

Ha PUCYHKC!
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A\B=C A= BUC,

A = BUC yrgepnenne © = A\B?
BCA ;,AUB=A, A B=B
AUB=A . BCA

AMB=B ,,BCA

13. Cnenyer nu u3 YTBEPXKIACHUE

14. Cnenyer nu u3
15. Jloka3ath, 4TO €Cau
16. Jloka3ath, 4TO €CIu

17. loka3atb, 4TO eciu

AB C

n C o AMB=Z ANC=0

18. CyiecTByl0OT 1M TaKHe MHOXECTBa u

(ArB)\C= 3

19. MHOXecTBO mf COCTOUT M3 HATYPAJBbHBIX YCTHBIX YHUCCII, 4 MHOXCCTBO NE — U3

HATYpaJIbHBIX YHCCJ, ACIAINHUXCSA Ha 3. U3 kakux 4YHCEd COCTOMT MHOKECTBO N:"WNE?

N300pa3ute 3TH MHOXKECTBA C IIOMOIIBIO KPYTOB Jijepa.

20. MHOXecTBO mf COCTOUT M3 HATYpPaJIbHBIX YCTHBIX YHCCJI, MHOXKCCTBO

HATYypaJIbHBIX YHUCCII, ACIIAINIUXCIA Ha 3, a MHOXKCCTBO Niﬂ — U3 HAaTyPaJIbHBIX YUCCII, ACTIAINUXCA

ME — U3

Ha 12. M3 KakuX YUCET COCTOMT MHOXECTBO
MOMOIIIBbIO KPYTOB Ditniepa.

? N3o0pa3uTte 3TH MHOXKECTBA C
21. MHuoxectBo N4 cocrout us HATYPaJIbHBIX YKCEN, NeSAIUXCs Ha 4, MHOKECTBO Ng _

N3 HATYPAJIbHBIX YUCCII, ACTAINXCA Ha 6, MHOXXCCTBO IMlE -
Nq_"ﬁ'lmé

N3 HATYPAJIbHBIX YUCCIT, ACIIAININXCA

Ha 15. M3 Kakux 4HMcCen COCTOUT MHOKECTBO "N yg9 N300pa3ute 3T MHOXECTBa C
MTOMOIIIbIO KPYTOB Ditniepa.

22. Crapeilnii MaTeMaTHK CpEelM IIAXMATUCTOB M CTapeHIIMM IIAaXMAaTHUCT Cpenu
MaTeMaTUKOB — 3TO OJIMH M TOT K€ YEJIOBEK WJIH (BO3MOKHO) pa3Hble?

23. Jly4muii MaTEMAaTHK CPEAM AXMATUCTOB U JIyUIIMH IAXMATUCT CPEIU MAaTEMAaTUKOB
— 3TO OJMH M TOT € YeJIOBEK UK (BO3MOXKHO) pa3Hbie?

24. Kaxnaplii JecATbIi MaTreMaTUK — IIaXMAaTHCT, a KaXIbli MATHIM MIaXMaTUCT —
MaTemaTtuk. Koro Gosibliie — MaTeMaTHKOB UJIH IIAXMATHCTOB — U BO CKOJIBKO pa3?

25. MoeT 1M MHOXECTBO JBYX OTLIOB M JIBYX JI€TEHl COCTOSITh M3 TpeX 4enoBek? B
KaKoM ciiyqae?

26. U3 15 coprcMeHoB, 3aHuMaronmxcs 0okcom wiu 60pb6oii, 10 — 6okceprl. CKONTBKO
CIIOPTCMEHOB 3aHMMAIOTCSl 000MMU BUIAMHU CIIOpPTa, €ciu 00pb00il 3aHMMaeTcs 8 U3 HUX?

27. U3 45 crynentoB 25 toHomreid. 30 cryneHToB yuarcs Ha 4 u 5. 28 CTyIeHTOB
3aHUMAIOTCS CIOPTOM, M3 HUX 18 roHomel u 17 xopommcTos. 15 roHomel yuarcas Ha 4 U S n
3aHUMaroTCs cropToM. CKOJIBKO FOHOIIIEH MPH 3TOM MOTYT OBITh XOPOIIUCTaMuU?

28. B mByx rpymmax ydarcs 50 ctyneHToB. Jyis mpuOBITHS B WHCTUTYT 12 W3 HUX
HOJIB3YIOTCA aBTOOycoM, 18 noOuparorcs memkoMm, 7 U UAYT, U eAyT B aBToOyce. Mcmonb3ys
TEOPUIO MHOXECTB, HAUUTE:

1) CkonbKO 4eI0BeK WK 100UparoTCs MEIMIKOM, WIH MOJb3yI0TCS aBTOOycom?

2) CKOJBKO YEJIOBEK MOJIBb3YIOTCS TOJIBKO aBTOOyCcOM?

3) CkoJIbKO YeIoBeK NOJIb3YIOTCS APYTHUM TPAHCIOPTOM?

29. Ha nmepBoM kypce B omHou rpynmne ywarcs 40 cryaeHtoB. M3 HuUX 1O Teopuu
rocyJapcTBa M MpaBa UMEIOT Tporku 19 yenosek, Mo HHPOpPMATUKE U MaTeMaTHKe - 17 deraoBek
U 1o puskynbType — 22 yenoBeka. TOJBKO MO OJHOMY MPEAMETY UMEIOT TPOMKHU: 1O TeOpuu
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rocyapcTBa M mpaBa — 4 uejoBeka, 1Mo MHPOpMATHKE M MaTeMaTuke — 4 dYeloBeKa U IO
¢uskynpType — 11 yenoBek. 7 yeloBeK UMEIOT TPOMKHU U 10 MHPOPMATUKE U MaTEeMaTUKE, U 110
Gbu3KyIbTYpe, U3 HUX 5 MMEIOT TPOMKH M MO TEOpUU rocyaapctBa U mnpaBa. CKOJIbKO YeIOBEK
yautcs 6e3 Tpoek? CKOIbKO YeIOBEK HMEIOT TPOUKH IO IBYM U3 TPEX AUCIUTUIHH?

30. Ha nepBom kypce 70 ctyneHToB. M3 HUX 27 3aHUMAIOTCS B APAMKPYXKKE, 32 — IOIOT B
xope, 22 — yBiekaiorcs crnoproM. B apamkpyxkke 10 cryneHToB M3 Xopa, B Xope 6 —
CIIOPTCMEHOB, B JPAMKpPYXKKe § CIIOPTCMEHOB; 3 CIIOPTCMEHA MOCEIIAI0T U APAMKPYKOK, U XOP.
Haittu:

1) CkonbKO CTYAEHTOB HE IOIOT B XOpE€, HE YBJICKAIOTCS CIIOPTOM M HE 3aHUMAIOTCS B
JIPAMKpYKKe?

2) CKOJbKO 4YeNOBEK, 3aHHMAIOIIMXCS B JAPAMKpPYKKE U B XOpe, HE 3aHUMAIOTCS
cropTom?

3) CKOJIBKO CIIOPTCMEHOB JIPaMKpPYKKa He TIOKOT B Xope?

4) CKOJIBKO €CTb MOIOLIUX CIOPTCMEHOB, HE MOCEUIAIOIINX APAMKPYKOK?

5) CKOJBKO CIIOPTCMEHOB MOCEIIAIOT XOP WIH JPAMKPYKOK?

6) CKOJIBKO CTYJICHTOB yBJIEKAIOTCS TOJIBKO CIIOPTOM?

31. Jloka3aThb pPaBEHCTBO AUB=AU(B\A) [TpowirocTpUpoBaTh  pe3yIbTar
nuarpaMmmont Ditnepa-Benna.

]
Il
&=
]l

32. Jlokasarp pasenctBo A Y n

Olinepa-BeHHa.

. [IpounmtocTpupoBaTh pe3ysibTaT AUarpaMMoit

Il
2=
|

33. Jlokasath pasencrso 4 M B v

Oitnepa-BenHa.

34. Jloka3aTb paBEHCTBO AUu(BNC)=(AUB)N(AUC) [IpounntoctpupoBarh
pe3yJbTar Auarpammoin Jitiepa-Benna.

35. Jlokasats pasemcteo AN(BUC)=(ANB)U(ANC)

pe3yabTaTt AuarpaMMmon Ditniepa-BenHa.

2. bunapnvie omnowenus u ux ceoticmea

1. Onpenenute CBOWCTBA W THUI OTHOIIEHUS R — «OBITH nenuTenem», 3aJlaHHOTO Ha
MHOECTBE HaTypaJbHbIX YUCE.

2. Ompenenute cBOWCTBAa OTHOIIEHUS R — «ObITH OpaTOM», 3aJJaHHOTO Ha MHOXKECTBE
JIIOJIEH.

3. Ompenenute CBOWCTBA OTHOIIEHUS R — «OBITH POJICTBEHHHUKOM», 3aJaHHOTO Ha
MHOKECTBE JIFOICH.

4. Onpenenute CBOMCTBA OTHOIIEHUS R — «OBITh 3HAKOMBIMY, 33JJaHHOTO Ha MHOXXECTBE
JIIOJIEH.

5. Omnpenenute cBOWCTBA OTHOIIEHUSI R — «OBITH IOpUCTOM», 33JJaHHOTO HA MHOKECTBE
JIIOJIEH.

. IIponnmtocTpupoBaTh pe3ysbTaT AuarpaMMoi

[IpowmmrocTpupoBaTh

6. Ompenenute CBOMCTBa OTHOMIEHHS R — «OBITH HAYaJIbHUKOMY», 3aJIaHHOTO Ha
MHOX€ECTBE COTPYIHUKOB TON MJIM UHOW OpraHU3aIIH.
7. Ormnpenenute cBoiicTBa oTHomeHUss R — «ObITh TrpaxaanuHoM Poccuiickoit

®deneparnumy, 3aJJaHHOTO HA MHOXKECTBE JIFOJIEH BO BCEM MUpE.

8. Ilycte R - otHomenme wmexnay MHoxkectBamu {1,2,3} u {1,2,3,4}, 3amanHoe
nepeuucienueM map: R = {(1,1), (2,3), (2,4), (3,1), (3,4)}. Kpome Toro, S - oTHOILIIEHUE MEXKIY
mHOxectBamu S = {(1,1), (1,2), (2,1), (3,1), (4,2)}. Berancnure R-1, S-1 u S°R. [IposepwTe, uTO
(S°R)-1 = R-1°S-1.

9. 3aganpl nBa oTHomieHMs R m S Ha MHOXecTBe Bcex Jrojel. JlaiiTe ciioBecHOe
onucaHue TakuM oTHomeHusM: R-1, S-1, R°S, S°R, S-1°R-1, R-1°S-1, R°R, S°S.

1. R - oTHoOmIEHHE «...0T€I...», a S - OTHOIIIEHHUE «...CECTPa...».

2. R - oTHOUIEHHUE «...0paT...», @ S - OTHOLIEHUE «...MATh...».

3. R -orHOmEHNE «...NEM...», a S - OTHOIIIEHHE «...CHIH...».

4. R - OTHOIIEHUE «...10Yb...», & S - OTHOIICHHUE «...0a0yIIKa...».
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5. R - oTHOIIEHHUE «...cecTpa...», a S - OTHOIIICHUE «...MaTh...».

6. R - OTHOUIECHHUE «...CECTpa...», a S - OTHOUICHHUE «...Je]I...».

10. MuoxecTBo M unieHoB cembu CMHUPHOBBIX cocTOUT U3 oTia (MBana MuxaiinoBuya),
matepu (Enenbl AHnpeeBHbI) U 4eThIpEX Aeteil: Mumu, Tanu, Bacu u Onu. Mexny wieHamu
CEMbH CYILIECTBYIOT OTHOIIEHHS POACTBA, KOTOPbIE MOKHO BBIPA3UTh CIOBAMU: «OBITH MYXKEM,
«OBITH OpaTomM» U T. JI.

1. ykaxuTe BCEBO3MOXKHBIE OTHOIICHHS HA MHOKECTBE M;

2. 3anuIIdTe OTHOMIICHHS «OBITh JOYEPHIO» C YKa3aHHEM BCEX €ro JJIEMEHTOB U
MOCTPOUTH I'pad ITOTO0 OTHOLICHHUS,;

3. mocTpoiiTe rpadpl OTHOMICHUN «OBITh OpaToM», «OBITH MATEPHIOY.

11. Ha pucynke 1 nzo6pakeH rpad OTHOIICHHS «a OpaT B» Ha MHOXECTBE JIETEH HaIero
msopa {A; b; B; I'; II; E; X; 3; U}. Kro u3 Hux sBisercs maipuukom? Kto neBoukoit? O kom
HeNb3s Mo 3ToMy rpady Huuero ckazats? [Ipu omnpeneneHuu TOro, KTo SBJISETCS MalbYUMKOM, a
KTO — JIEBOYKOW, HEOOXOIMMO y4eCTh, YTO, HAIPUMEP, B CEMbE C JBYMS JACTbMH — OpaTtoMm u
CECTpOi1 — y cecTphl ecTh Opart, a y OpaTa ecTb cecTpa, HO HeT Oparta.

° 2
A
.
A
B Ee
® ® °
H 3 "
Pucynok 1.

12. Kmacc BbICTaBWJI HAa COPEBHOBAHHS IO IIABAHWIO KOMaHIy MalbYMKOB. B Hee
Bxogunu: Burs, Komst, Aunpeit u Cama. Kons mporuibul auctaHuuio Obictpee AHIpes, HO
memnenHee Camm, AHAped 3aTpaTiil Ha Ty JK€ JUCTAHLIMIO BpeMeHM Oosblie, yeMm Burs,
KoTOopbIil miaBan memienHee Komm. Kak pacnpenenunmch mecta Ha copeBHOBaHMAX. (3amauy
pelmTe ¢ MOMOIIBIO MOCTPOEHUS rpada COOTBETCTBYIOIIETO OMHAPHOTO OTHOLIEHHUS).

13. byner nu 3a1aHHOE OTHOLIIEHHE YKBUBAJIEHTHOCTHIO HA YKa3aHHOM MHOECTBE:

1. «umeTh OJMHAKOBYIO BBICOTY» (Ha MHOXeCTBe rop B EBpore);

2. «HAaxXOOUTbCA HAa OJMHAKOBOM BBICOTE HAJl YPOBHEM MOps» (s BCEX HACEIEHHBIX
nyHkToB Poccun);

3. «HMMeTh OJJMHAKOBYIO MPOTSHKEHHOCThY (17151 Bcex pek Poccun);

4. «UMeTh OJMHAKOBYIO 3arpsS3HEHHOCTh CAHWUTAPHOW 30HBI MPEANPHUATHSD» (I BCEX
npeanpusaTHii MockBbl);

5. «HUMETh YMCIEHHOCTh HaceneHuss He MeHee 5000 yenmoBex» (ST BCEX HACEICHHBIX
nyHKTOB [ToAMOCKOBBS);

6. «MMeTh OJJMHAKOBYIO CTEIICHb PHCKA N3BEPIKEHUS» (IUIsI BCEX BYJIKAHOB 3eMIIN);

7. «uMeTh O0IILyI0 rpaHully» (A7 Bcex rocyaapcts EBpomsi);

8. «uMerp oOmMe PKOHOMHYECKHE WHTepechl Ha bmmwkHem Boctoke» (mns Beex
rocyaapcts — wieHoB OOH);

9. «uMeTh OJIMHAKOBYIO TIIYOMHY» (M1 Bcex ymienuii KaBkasa);

10. «OBITH paBHOYAAJIEHHBIMH OT MOCKBBI» (Ha MHOXeECTBE Topo1oB Poccun);

11. «umeTh mpaBa yegoBeKa» (Ha MHOXKECTBE BCEX JIFOJICH MUPa);

12. «umeTh npaBa rpaxkJIaHMHA» (Ha MHOXKECTBE Bcex xkuteneit Poccun).

3. Kombunamopuxa u ounom Heromona

1.V mams1 2 si610ka u 3 rpymu. Kaxxasiit 1eHs B TedyeHue 5 JHel moIpsi/i OHa BBIJAET IO
onHoMYy (pykTy. CKOJIBKUMU CIOCOOAMHU 3TO MOKET OBITh ClIeTaHO?
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2. Ilpennpusarre MOXKET MPEJOCTaBUTH PA0OTY MO OJTHOW CIEIMATILHOCTH 4 KEHIITMHAMH,
o Apyroil - 6 MyXd4WHaM, MO TPeThe - 3 paboTHUKAM He3aBUCUMO OT moja. CKOTbKUMHU
crocob6aMu MO>KHO 3aIllOJIHUTh BaKAHTHBIE MECTa, €CJIM UMEIOTCA 14 mpeTeHIeHTOB: 6 KEeHILUH U
8 My>KuuH?

3. B maccaxxupckom moezne 9 BaroHoB. CKOJBKUMH CHOCOOAMHM MOXHO pPaccaJuTh B
noeszie 4 uenoBeka, Py yCIOBUH, YTO BCE OHU JIOJKHBI €XaTh B PAa3JIMYHbIX BaroHax?

4. B rpynne 9 yenoBek. CKOJIBKO MOXHO 00pa3oBaTh pa3HbIX MOATPYII MPHU YCIOBUH,
YTO B IOJATrPYIMILYy BXOJUT HE MEHEE 2 YeNIOBEK?

5. I'pynmy u3 20 cTyZIeHTOB HY>KHO pa3JeiuTh Ha 3 OpUTrajbl, MpUueM B MEPBYIO Opuramy
JIOJKHBI BXOJIUTH 3 4eJoBEeKa, BO BTOPYI0O — 5 U B TpeTbto — 12. CKOJIBKUMHU crIOCOOaMU 3TO
MO>KHO CJIeNAaTh.

6. [lyis ygactusi B KOMaHie TpeHep oroupaer 5 ManbuukoB u3 10. CKOIBKUMHE crioco0aMu
OH MOXeT c(hOpMHUPOBATh KOMAaHIy, €CIU 2 OIpeleiEHHBIX MalbUuKa JIOJDKHBI 005S3aTelbHO
BOUTH B KOMaH[y?

7. CKOJBKO pas3IMYHBIX ApoOel MOXHO COCTaBUTh M3 umcen 3, 5, 7, 11, 13, 17 Tak,
YTOOBI B KaX/AYI0 Ip00b BXOIWIM 2 pa3audHbIX yucia? CKOJIBKO cpeiy HUX OyJeT MpaBUIbHBIX
npobeii?

8. Kakux umcen or 1 mo 1 000 000 Gompmie: Tex, B 3aMUCH KOTOPBIX BCTpEYACTCS
€MHMIIA, WIH TeX, B KOTOPBIX OHA HE BCTpevaercs?

9. BosBeaure B CTENEHb, HUCHOJB3YsS IpPU HEOOXOAMMOCTH 4MCIAa B CTPOKax
TpeyroiabHuka [lackans:

1, (u—wv)e

2 (3x—2)°

34
(2=3)
3. t

10. CxosibKO BCETro MOJAMHOXKECTB UMeeT MHOXecTBO {A, B, C, D, E}?

11. Cetp pectopaHoB Benmu mnpennaraer cieayrolle HAuYWHKH ISl TaMOyprepos:
KeTYyIl, TOpUrIlla, MailoHe3, TOMUJIOPHI, canar, JyK, TPUObI, OMUBKH, ChIp. DTH HAYMHKH MOTYT
KOMOMHUpPOBaThCsA. CKOJIBKO BCETO Pa3HBIX BHJIOB TaMOyprepoB MOKET NMPeaioKuTh Benau, He
YUUTHIBAs pa3Mepbl raMOyprepoB U UX KOJTHYECTBO?

4. A3bik 102uxu 8vickaszvléanull. Mcuucienus 8vicKas3vl8aHuil

1. Jnga Kaxaoro U3 CHEAYIOUUX MPEAToKEHUN OIpeaenuTe, SBISETCS I OHO
BBICKA3bIBAHUEM:

KaXKIBIH YeTIOBEK MMEET POJUTEINCH;
CYIIECTBYIOT paBHOOEIPEHHBIE TPEYTOILHUKH,
COJIHIIE BCXOIUT Ha 3araje;

MTOMIEIIb JIU ThI B TOCTH?;

3aKpoy ABEpb!;

cymma ymcen 3 u 5 paBHa §;

-5>-7;

pasHocTh uncen (-7) u 12 paBHa 5;

.ox>1/2;

10. pa3HOCTP umcen X u 5 paBHa 2.

2. CocTaBUTh TAOIUIIBI UCTUHHOCTH TS CIIEAYIOMUX GopMyT anreOpbl TOTHKU:
1. (AvB)v(-B—>AAB)

o (FAVB)A(-BVA)

CoNo~WNE

3. oxazatp, uTo cieayroniue GopMyIIbl anreOphl JIOTHKU SBIISTFOTCS TABTOJIOTHSIMU:
3 (A->B)e>(-B->-A)

18



(A—>B) < (—-AvB)

—(Av B) & (-AA—B)

—(AAB) < (-Av—B)

(A->B)A(B—>C)—>(A—>C)

: [ToxcunTaTh, CKOJIBKO €CTh PA3IHUHBIX (PYHKIHH anreOpsl JIOTHKH ¢ K IepeMeHHbIMU.
. YopocTutb Gpopmyity anredopbl JOTUKU:

(Xv)A(YyVv)A(XVE)A(Y Vi)

(XAYADYV(XAAY AV (HAXAY) A V(AXAZ)AY))

(xvy)a(zvt)

. JlokaszaTh cripaBeJIMBOCTh paBeHCTBA (hOPMYIT aareOphl JIOTUKH:
—(xvy)=(=XxA=y)

—(xAYy)=(=xv-y)

. 3anmucatp popmyny B Buge CIH® u CKHO:

(x—=>y)

(x<>y)

(x—>y)—>2)

(XAy)v(x—>y)

(Xvy)v(x—=>y)

(XAYy)—>(zAX)

. amucars peanuzanuio Gopmysl anredpsl JOTUKU B OMEpAUsAX HaJl MHOXKECTBAMH:

CW NP 0D 0T A WNE NINE SONE MhN o oA

(x—=>y)
(x )
(Xv—x)
. JlokazaTh ¢ MOMOIIIBIO OTIepanuii HaJl MHOXKECTBAMH PaBEHCTBA (OPMYIT anredps
JIOTUKH:
1. —(xvy)=(=xr-y)

9 —XAY)=(=xv-y)
10. ITpencraBuTh B BUJe nonuHoMa JKerankuHa GyHKIUN alreOpsbl JIOTUKU:

1 (Xv—=y)

o (Xvyviz)

3 (XAY)v(yaz)v(xaz)
4. —(X<>y)

11. CocraButh anreOpandeckoe BbIpaXEHHE JJs PENEeHHO-KOHTAKTHBIX CXEM,
NPUBEJICHHBIX HIXKE:

1.
T HL
X1 ¥ = w7 T
-
— 02
5
%3 o w %P
|
1
2.
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HL
X2 x4

*E

3.
¥ HL
# K2 4
— — e
W3 ¥
w1 5
®E
4,
P HL
1 W ¥
0—"”;
H1 ] _
¥a
0—/—/‘- T
W ®5
‘ L
T HE

12. Peanu3oBaTh B BHUJE PEIEHHO-KOHTAKTHOM CXEMbl aBTOMAT I'OJOCOBAaHUS 3 YJIEHOB
KOMUCCHH IO MPHUHITHIO T€X WM UHBIX MPOEKTOB. [IpOeKT cunTaercst MpUHSTHIM, €CIIH 32 HETO
IIPOr0JI0COBAJIO /IBA MJIU BCE TPU YJI€HA KOMHUCCHH, U OTKJIOHEHHBIM, €CJIM 3@ HETO NPOr0JI0COBAI
TOJIbKO OJIMH WJIM HU OJUH M3 HUX. CuMTaercs, 4TO HU OJUH 4YJ€H KOMUCCHUU HE MOXKET HU
3aTPYAHUTHCS C BHIOOPOM CBOETO BapHaHTa rOJ0COBAHUS, HU OTKA3aThCsl OT HETO.

13. PeanmzoBaTh B BUJE PENICHHO-KOHTAKTHOW CXEMBbI ()YHKIIMU alreOpbl JIOTHKH:

1. (Xayv—z)

2. (xAy)=>(xvy)

3. (H(xAy)v(zat)

14. Ha Bompoc, KTo U3 TpeX yuYaluxcs U3ydaj JIOTUKY, ObLT IOTy4YeH MPaBUIIbHbBIN OTBET:
€CJIM M3y4al IEpBbIi, TO U3y4all BTOPOH, HO HEBEPHO, YTO €CIIM U3y4all TPETUH, TO U3ydal U
BTOpOil. KTO M3 yyamuxcs uzydan JIOruky?

5. A3vix nocuxu npeduxamos
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1. OnpenenuTh, Kakue CyXACHUA ABISAIOTCA NpeaukataMu. [ mpeaukatoB HAWTH UX
MHO>KECTBA HICTUHHOCTHU:

1.

N0 N DU A W N

¥x+5=1

IIpu X = 2 ppinonHseTcs paBeHCcTBO X — 1=0
x*—2x+1=0

CyILLeCTBYET TAKOE YO X, yro X — 2%+ 1 =0,
Xx+2=<3x—4

OHO3HAYHOE YUCTIO X, KpaTHOE 3
(x+2)-(Bx—-4)

x*+yi=0

. ,HJ'I?[ KaXXa0ro u3 CICAYHOIINUX npe/:momeHHﬁ nepez[aﬁTe BBIpa)Ka€MYIK0 UM MBICIIb C

MMOMOIIBIO MPEAIOKCHHA, COACPKAIICTO KBAHTOPLI:

1. a)x ecThb HyJIb; 0) HYJIb CyIIIECTBYET.

2. a) 4ucio X o0ranaeT MPOTUBOIOIOKHEIM; 0) KaKI0€ YHUCI0, KpoMe HyJIsl, 00mamxaer
IPOTHBOIIOJIOKHBIM.

3. a)yuucna 0 HET TPOTHBOIIOIOKHOTO.

3. HOKa3aTB NpCAIOKCHUEC C pa3JIMYHbIMHU KBAHTOPHBIMHA IIPUCTABKAMMU !

1.

5 (Elx)(x2 —2x> O)

4. Onpenenuth, KaKkue MPEAUKATHI SBISIOTCS TOXICCTBEHHO UCTUHHBIMU. OOBSICHUTD,
MoYeMy CJIeJIaH TaKOi BBIBOJI.

No gk whEND P

(Vx)(0<x<1—> x2 <x

x2+y*=0
x2+yi=0
sinx+cos?x=1
E+1)?=x—-1
+1z(x+1)°

1
2
3
4
5.
5. Haiitn MHOXXECTBa UICTUHHOCTH CICAYIOIUX IMPECANKATOB:
1.
2
3
4
5
6
6

x2+y*=0
xP—x—6=0
(x2+y2<0)V(xy=10)
Vidx+5 < x

VEi—2x <pBx—1

|x2+ 2x| = 3

. Haiiti 0011acTi HCTUHHOCTH MMPpEANKaATOB:

X% +3x+2
X? +4x=3:

VX -1=-3

. I/I306pa3HTC Ha IleKapTOBOﬁ IJIOCKOCTH 00JIaCTH UCTHHHOCTH IMPEANKATOB:

xt+ty=1

Xx+3y=3

y-x>>0

Iyl =3x—4
(x-2)?+(y+3)°=4
v =>3x|-2

ly| =3x—2

8. Ha muoxectBe M = {1, 2, 3, ..., 20} 3amansl npeaukaTsl: A(X): «X HE JIEIUTCS Ha 5»;
B(x): «x - uetHOe uncion; C(X): «Xx - yncio npocroen; D(x): «x kpatHo 3». Haiinure MHOXecTBa
WUCTUHHOCTH CIIEAYIONIUX MPEAUKATOB (MOTYEPKUBAHKIE CBEPXY O3HAYAET OTPHUIIAHHE):

1.

A(X) & B(X);
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C(x) & B(x);
C(x) vV D(x);
B(x) V D(x);
C(x) 7 AX);
D(x) > C();
AX) 7 B(x);
8. (A(x) &C(x)) - D(x),
9. Iokazarp, 4TO KBAaHTOPHI OOUTHOCTH U CYIICCTBOBAHHS HE IEPECTAHOBOYHBI, TO €CTh
BbIcKaspiBarms VX3V F(xy) y IyvxF(xy) MOTYT, BOOOIIIE TOBOPS, HMETh Pa3JIMYHbIC 3HAUCHUS.

Jj1s 3TOrO0 10CTaTOUHO MPUBECTH COOTBETCTBYIOLIUE IPUMEPBI.
10. [Joxa3zaTs ciieyolre paBHOCHIBHOCTH (YepTa CBEPXY O3HA4YaeT OTpULIaHUE):

1. VxAl)= Ix Ax)

o IxAlX = VxA(x)

11. Cpenu crnenyromux mnap MpeaInKaToB BEIOEPUTE T€, B KOTOPBIX MPEIUKATHI SIBIISIFOTCS
OTPULIAHUSIMU JIPYT ApyTa:

«a<b» u «b<ay;

«Tpeyronpuuk ABC npsmoyronbablii» u « Tpeyronsauk ABC TynoyronbHbli;
«enoe umncno k uerno» u «llenoe yncno k HeueTHON;

«Dynkuus f HeuetHay u «Dynkius f uetHay;

«HarypansHoe uncio n — npocroe» u «HaTtypanbHoe 4nciao n — cocTaBHOE)

12 Haiitu otpunianus cienyomux Gopmy:

Ix(A(x)&B(x)&C(x))

vx(A®x) - VyB(y))

vx(A(x) v 3yB(y))

3x(R(x) & Q)

7. OcHosHvle noHamus meopuu epaghos. Cesasznocms epaghos

1. B rocynapctse 100 roposioB, ¥ U3 KaXA0ro U3 HUX BBIXOIUT 4 oporu. CKOJIBKO BCEro
JIOpOr B TocyiapcTae?

2. JlokaxxuTe, 4yTO B JJH0OOM Tpade:

a) cyMMa CTeleHel BceX BEpUIMH paBHA YABOCHHOMY uucily péOep (M, ciea0BaTeNbHO,
4yETHA);

0) YKCII0 BEpIIUH HEYETHOM CTETIEHH YETHO.

3. B crynenueckoii rpynne 30 yenoBek. MoxeT i ObITh Tak, YTO 9 U3 HUX UMEIOT 1O 3
napyra (B atolt rpynne), 11 —no 4 npyra, a 10 — o 5 apy3eit?

4. B ropoake ManenbkoM 15 TenedoHOB. MOXHO M MX COEIUHUTH MPOBOJAMHU TaK,
yToOBI OBUTO 4 TenedoHa, KaKIBIH W3 KOTOPHIX COCAMHEH C TpeMs APYTHMH, 8 Telae(OHOB,
KaX/Ibli U3 KOTOPBIX COEJMHEH C IIECThIo, U 3 TenedoHa, KaKAbI M3 KOTOPBIX COETUHEH C
IATBIO IPYTUMU?

5. Jlokaxkute, 4TO B JIFOOOM JIepeBe €CTh XOTs Obl OJIHA BEpPIUIMHA, U3 KOTOPOH BBIXOIUT
POBHO OJIHO pedpo (Takas BEpIIMHA HA3bIBAETCS BUCSIYEH).

6. Jlokaxxure, 4yTO TpU yJAJEHUW J0O00ro pedpa U3 JepeBa OHO IpeBpallaeTcs B
HECBSI3HBIN Tpad.

7. Hoxaxute, 4Tto rpad, B KOTOPOM KaK/ble JIBE BEPIIMHBI COCJUHEHbI POBHO OJIHUM
MIPOCTBIM ITyTEM, SIBJISIETCS IEPEBOM.

8. Mexny neBaThio utaHeTaMu CONHEYHOM CHCTEMBbI BBEIEHO KOCMUYECKOE COOOIIEHHE.
Pakets! netarot no ciaexyromum mapupytam: 3emist — Mepkypuid, [Inyton — Benepa, 3emms —
ITnyron, Ilnyton — Mepkypuii, Mepkypuii — Benepa, Ypan — Hentyn, Hentyn — Caryps,
Carypn — IOnutep, IOnmutep — Mapc u Mapc — Ypan. MoxxHo nu 1o6pathces ¢ 3emiu 10 Mapca?

9. B rpade Bce BepIIMHBI UMEIOT cTeneHb 3. JIOKaXKHTe, YTO B HEM €CTh LIUKJL.

NOo gk owd

orwdPE

hown e
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10. ITycTh cBsa3HBIN mIockuii rpad ¢ V BepmmHamu U E pébpamu pa3pe3aeT MmiIoCKoCTh
Ha F rpaneii. Jlokaxure Gpopmyny Ditnepa: V—-E + F = 2.

3ameuanue. Ilpu pokazarenbcTBe Qopmynbsl Diliepa HEOOXOIUMO HCIOJIB30BAThH
(dyHIaMEeHTaIbHOE CBOMCTBO IJIOCKOCTH: 3aMKHYTash KyCOYHO peryJjsipHas KpuBas (B HalleMm
clly4yae LMKJI B rpade) IeNIUT IMJIOCKOCTh Ha JBE YacTH, T.€. JBE TPaHH: OJHY BHYTPEHHIOIO,
JIpyTyio - BHEIIHIOK. JToT (akT HaspiBaeTcs Teopemoil JKopmaHa, KoTopas JOKa3bIBaeTcs
OOBIYHO B Kypcax MaTeMaTH4ecKoro aHanusa. B »Tol 3amaye HYKHO YYUTHIBATh, Kak
BHYTPEHHHUE, TaK U BHEIIHIOIO I'PaHb, MMOJy4aeMyI0 OT JEJICHHS IJIOCKOCTH peOpaMu IUIOCKOTO

rpada.

0) NUCbMEHHOe TeCTHPOBaHHE M0 TeMaM ceMecTpa:
Tecm 1.
1. Pe3ynbTaT Kakoil onepaiuy HaJl MHOKECTBAMHU MOKa3aH Ha PUCYHKE?

a)

6)

(D
2D
(O

2. HapucoBats ¢ moMoIbio KpyroB Diiniepa — BeHHa pe3ynbTar onepanuu ANBNC
3. MHOXeCTBO — 3TO:
a) COBOKYITHOCTh OOBEKTOB;
0) MHOTO OOBEKTOB;
B) COBOKYITHOCTb 0OBEKTOB, 00JIaJAIONINX OMPEIeIEHHBIM CBOHCTBOM;
T') COBOKYITHOCTh 00BbEKTOB, 00JIaIal0IINX PAa3HBIMUA CBOMCTBAMH.
4. BoiOpaTh mpaBUIIBHBIN CIIOCOO 3aaHHUSI MHOKECTB:
a) pUCOBaHUEM KPYToB DiJiepa;
0) pricoBaHHEM MPSIMOYTOJILHUKOB;
B) IIEPEUYHCIEHUEM JIEMEHTOB;
I') HanmMcaHueM (PUTYPHBIX CKOOOK.
5. Onepanuu HajJ MHOXECTBAMH — 3TO:
a) 00beIMHEeHNEe, UMIUTHKAIIHS, IepeceueHue, BKIIOUCHUE;
0) nepeceyeHue, 00bEAMHEHUE, PA3HOCTh, BKIIOUEHUE;
B) IiepecedyeHne, 00beIMHEHNE, Pa3HOCTh, CyMMa, BKITIOUCHHUE;
T') IepeceueHue, 00beMHEHIE, PA3HOCTD, JIOMOJIHEHUE, BKITFOUCHHE.
6. [TonMHOX€ECTBO — ATO:
a) mo0ast YacTh MHOKECTBA;
0) 4acTh MHOKECTBA, KOTOpas caMma sIBIISIETCSI MHOYKECTBOM;
B) YaCTh MHOKECTBA, KOTOPAs caMa SBJISETCS IMMOAMHOKECTBOM;
T') 9acThb MHOXKECTBA, KOTOpasi caMa He SBJSETCS MHOKECTBOM.
7. Haiitu Bee cobeTBeHnble moamHoxectsa 4 = {1,2,3};
a) {0},{1,2,3}
6) {0},{1,2,3},11},12},13},41,2},11,3},42.3}
B) {1},{23,{1,2}.{1,3}.{2,3}
D) {14{230,{1,21,{1,3},12,3)
8. HaiiTu HeBepHOE ompeieNieHre onepaliy HaJl MHOKECTBAMH:
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a) ANB = {xlxe4,x e B};

6)AUB = xlxreAumx e B};

p) A\B = {x|lxEBuxg A};

) A ={xlx€ 4}

9. KolH4ecTBO 31E€MEHTOB B 00BEIHHEHHH ABYX Hemepecekarommxcs noamuoxects (14|

— 3TO YHCJIO DJIEMEHTOB MHO>KECTBA J'."l)
2y |AUBH Al+|B.

5) | ANBH Al +[B|.
») | AUBH Al +|B|-| ANB|.
o |ANBIH A+|B|-|AUB|

10. KomuuecTBO 3JIEMEHTOB B 06’be,I[I/IH€HI/II/I JABYX ICPECCKAIOMUXCA ITOAMHOXKECTB
paBHO:
o) |ANBHAI+|B].

5) | ANBH Al +|B|-| AUB|,
» | AUBHA[+[B].
o |AUBH A|+|B|-|AnB.

11. JlekapTOBO IPOU3BENEHNE MHOKECTB — ITO:
2) AxB={@ab)|]acBAbeA}

5) AxB={(b,a)JacBAbeA}
B) AxB:{(a,b)|aeA/\beB};
r) AxB:{(a,b)|aeAvbeB}.

12. HaiiTu nexapToBO MpOU3BEACHUE MHOKECTB A= {a’ Sy h} , B= {a}
13. Haiitu A\B, eciin A= {1'5’8’7}, B= {1’3’7}

14. Haiitu AY B | ecrn A= {a’ b’v}, B= {V}

15. Haiitu 4N B | ecrn A= {a’b’v}, B= {V’d’s}

16. Haittu 4N B eciu A={Q}, B= {V’d’s}
17. Haiitu A\(B ﬂC)’ ecim A= {1’5!6}’ B= {7,5,2}’ C= {6,8,2}

18. Haiitu |AUB |, ecm A= {1’5’6}, B= {7’5’2}

Tecm 2.

1. CKOIBKO pa3IU4HbIX KOMOMHALMI MOXKET BBINIACTh B CHOPTIOTO "6 U3 45"7

2. CKoNbKUMH CHOCOOaMHU MOXKHO BbIOpaTh 3 IJIMTKM HIOKOJdaJa W3 HUMEIOIUXCS S
IUIUTOK?

3. Ha natu kaproukax Hanucansl yucna 1, 2, 3, 4, 5. CKOJIbKO pa3IMYHBIX TPEX3HAYHBIX
YKCEI MOXHO U3 HUX COCTaBUTh?

4. CKOJIbKO BCEro coueTaHuil 1o e OyKBbI MOKHO OCTaBUTH U3 Tpex OykB A, B u C?

5. M3 20 yvammxcsi kjlacca Hy)KHO BbIOpaTh JBYX J€XKypHbIX. CKOJBKUMH CIOCOOaMH
3TO MOKHO CIIeNaTh?

6. B aBromamuHe 7 mMecT. CKOJIBKUMH CIOCOOAMH CEMb YEJIOBEK MOTYT YCECThCS B OTY
MaIINHY, €CJIU 3aHSATh MECTO BOJIUTENSI MOTYT TOJIBKO TPOE U3 HUX?

7. 13 10 po3 u 8 TeOPTMHOB HY>KHO COCTaBUTh OYKET TaK, YTOOBI B HEM OBLIO 2 PO3BI U 3
reoprua. CKOJIbKUMHU CIOCOOAMH 3TO MOXKHO ClIeaTh?

8. CKOIbKUMH CIOocOOaMH MOYKHO PACCTaBUTh 8 TOMOB SHUMKIIONEAMM HAa KHUKHOM
noJyike?
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9. Ha mkoibHOM Beuepe MNpUCYTCTBYIOT 12 neBymek u 15 roHomed. CKOJbKUMH
crocobamMu OHU MOTYT COCTaBUTH 4 Mapsbl I TaHIa?

10. Umeetcs 10 pa3auvHbIX KHUT U 15 pa3nudHbIX KypHaiaoB. CKOJBKUMHU CIIOCOOAMH
MO>KHO COCTaBUTb U3 HUX MOCBUIKY, COJACPKAIIYIO 3 KHUTH U S )KypHAJIOB?

B) KOHTPOJIbHbIE PA00THI N0 0TAEJIbLHBIM TEMaM
Tema 4. SI3bIK TOIrMKU BhICKA3bIBaHUN. VcunciieHus BBICKA3bIBAHUHA.
3adauu ons konmpoavHou pabomul Nel :

Bapuanm |

1. Tloctpouth TabMUIy WCTUHHOCTH I8  QYHKIUH, 3aJaHHOW  (HopmMynoi
(XA—Y)<>(X—>—2).

2. YCTaHOBUTH 3KBUBAJICHTHOCTH (popMyJ1 ¢ momoribto tadaui uctuaHoct (Av B) AC
u AA(Av B).

3. PaBHOCWIIBHBIMU MTpe0Opa30BaHUSIMH MPUBECTH BBICKA3BIBATECIHLHYIO CXEMY

“XVZ)ANX—->Y)k JHD.

4. PaBHOCMJIBHBIMU IIPE0OPA30BAHUSIMU IIPUBECTU BbICKA3bIBATEIbHYIO CXEMY

“XANZVY ANZx CKHO.

5. Ha ¢axynpraTBe N0 MaTeMaTH4ECKOW JIOTUKE YYMTEIb COOOLIMI YyYallluMCs,
COOMpAIOIIMMCS B TYPIIOXO/I, CJIEAYIOIINE CBEJICHUS O TOTOBSIIEMCS IT0XO0/€:

1) ByayT npuobpeTeHbl HOBbIE NAJIATKH, HOBBIE PIOK3aKH, U KJIACC MONIET B TOXO/.

2) IanaTky U prOK3aku NproOpeTaThCsi He OyAYT, U KJIacc B I0OXOJ HE MO IeT.

3) Bynyt npuobperaThCcsi HOBbIE NaJIaTKU, PIOK3aKU IpUoOpeTaThest HE OyIyT, Kiacc B
OXOJI IIOMJIET.

4) Hesepno, uro-nmub0 OyayT mNpHOOpPETEHBI HOBBIC TMAaJaTKH, JUOO HE OyayT
nprOOpEeTEHbl HOBBIE PIOK3AKH, JIMOO KiIacC MONHAET B OXO/.

3Has, 4yTO, NO KpailHEd Mepe, OJHO M3 YEThIpEX COOOIIEHUH BEpPHO, YNPOCTUTH
UH(OPMaLIHIO.

6. HapucoBaTh peneifHO-KOHTaKTHYIO CXeMY, PEaTU3yIOIIy0 QYHKIUIO X — V.

Bapuanm ||

1. ITocTpouts TabNIMIy UICTUHHOCTHU U1 (PYHKIUH, 3aJaHHON (GOpMYJIIOi

X=>Y)V(X—>YAX)

2. HaiiTi BBICKa3bIBaTEIbHYIO CXEMY, PABHOCHIIBHYIO JJAHHOW, KOTOPAsi COACPIKUT
TOJIBKO CBSIBKU " U A: (X — Z) V = (X = Y).

3. PaBHOCHIIBHBIMU TIPe00OPa30BaHUSIMH IIPHBECTH BHICKA3BIBATEIHHYIO CXEMY

X=>(Y—>2)—>(X—>"2)—(X—>"Y))

k JIH®.

4. PaBHOCHJIBHBIMU MPe0OpPa30BaHUSMU MPUBECTH BHICKA3bIBATEIBLHYIO CXEMY
XAYVZ

kK CKHO®.

5. JleiicTBue 3aaduM TMPOUCXOAWT Ha ApxXurmernare, HaCEJICHHOM JIIOJAbBMH POBHO JIBYX
TUIIOB: PBIAPSIMU U JDKEUaMu. Pelliapu Bcerzia roBopsT mpasiy, JoKelbl Beceraa JaryT. Kaxabii
KUTENb ApXurmenara — pblliapb WM JoKel. HU OMH KUTENb HE SIBIAETCS PHILAPEM U JIKELIOM
OJIHOBPEMEHHO. 3ajJauya OpraHM30BaHA B BHJIE paccKa3a MyTEIIECTBEHHHWKA O MpPeObIBAHUU Ha
Apxurnenare:

OnHaxxab1, BO BpeMs IPOTYJIKU IO OCTPOBY, MHE BCTPETUIIACH OOMBIIAsl TPYIITIA JKUTEIEeH
OCTpPOBA, APYKHO CKaHAMpOoBaBIIMNX: «Cpeau Hac xenoB HeT!». ConpoBOKIaBIINN MEHS
JKUTEb OCTpoBa A ckazan MHe: «Ecim cpein HUX HeT JIKELOB, TO 51 — JDKEL.

Kewm 6p11 A — pritiapem uiu Jpkeniom? beutw 1 B rpyrme mxersi? Peimapu?

6. HapucoBaTh peneitHO-KOHTaKTHYIO CXeMY, PEaTU3YIONyI0 PYHKIIMIO X A Y .

Bapuanm 111
1. [TocTpouth TaOIUILy HICTUHHOCTH I (DYHKIIMU, 3aAaHHON (HOPMYIIOi
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(XA =ZY)=Y) = (X =)

2. HaiiTu BBICKa3bIBaTEIbHYIO CXEMY, PABHOCUJIBHYIO IaHHOW, KOTOPasi COACPIKUT
TOJBKO CBBKU "H A: (X VYV Z— X)V Z,

3. PaBHOCMIIBHBIMU TIPE0OPa30BaHUSIMH ITPUBECTH BBHICKA3bIBATEIBHYIO CXEMY

XVYA—=Z)AN(XVZ)k HD.

4. PaBHOCHJIBHBIMH ITPE0OPa30BaHUSMU NIPHUBECTH BBICKA3BIBATEIBHYIO CXEMY

XVYV—-ZATxCKHO.

5. JlelicTBue 3amauu IPOUCXOAUT Ha ApXuIienare, HaCEJIEHHOM JIIOJAbMH POBHO IBYX
TUIIOB: PBILAPAMHU U JDKenamu. Peliapu Bcerzna roBopsT Impasay, JDKELbl Beerna JryT. Kaxabii
KUTENIb ApxuIienara — pbilapb WiM Jokel. Hu oguH sxuTenb He SIBISETCS PhILAPEM U JIKELIOM
OJTHOBPEMEHHO. 3aJauya OpraHU30BaHa B BHUJIE€ paccKa3a IyTEIIECTBEHHUKA O NpPeObIBaHUM Ha
Apxurnenare:

IIpe3unent odparuics k [IpaButenscTBY ocTpoBa. B cBoem oOpatiieHnu OH, B YaCTHOCTH,
ckazai: 1) «5 BunoBen»; 2) «Ecnu cpeau Bac XOTs ObI OJIMH HE BUHOBEH, TO U 51 HE BAHOBEH.

Kro [Ipe3unent — peiuapb nin joxer? Bunosen mu oH B kpusuce? Kak obcrosr aena ¢
BUHOBHOCTHIO WwieHOB [IpaButenscTBa’?

6. HapucoBaTb pesieiiHO-KOHTAKTHYIO CXEMY, PEATU3YIONYI0 QYHKIHIO XV Y .

Tema 6. Teopuu nepBoro nopsiaka. [Ipo6iemMbl OCHOBaHUN MaTEMaTHUKH.

3aoauu ons koumpoavHot pabomvt No2:

Bapuanm |

Nel. «IloanpaButhy cieayrolee onpeaeaeHue U3 KOIbHOI0 Kypca FeOMETPUH:

[Ipsimble, KOTOPBIE HE NIEPECEKAIOTCS U HE JIEKAT B OJHOM INIOCKOCTH, HA3bIBAKOTCS
CKpEIIHBAIOIIUMHUCA.

Ne2. IlepeBecTr Kako0€ U3 CIEAYIOLIMX PACCYKIECHUN B JIOTHYECKYHO CUMBOJIUKY U
[IPOAHAIU3UPOBATh PE3YIbTAT PACCYKICHUM:

1. Ecnu oH aBTOp 3TOr0 ciyxa, TO OH INIyn win 6ecnpuHiuned. OH He IIyN U He
JIMILIEH NIPUHLUIIOB. 3HAYUT, HE OH aBTOP ATOTO CIIyXa.

2. 3apaboTHas muiaTa BO3pacTeT, eCli ToJIbKo Oyaet undusauus. Ecnu 6yzer
UHQIAMS, TO YBETUUUTCS CTOUMOCTD JKU3HU. 3apaboTHAas IU1aTta BO3pacTeT, ClIe0BATEIbHO,
YBEJIIMUUTCS CTOUMOCTD JKU3HHU.

No3. YcraHoBHTE MPaBUIBHOCTD CUIUIOTH3MA, MPUBEIEHHOTO HUXKE, C TIOMOIIIBIO
rpaduveckoi

CXEMbI OTHOLLEHUI MEXKy TEPMUHAMU:

HexoTtopble mpecTyHUKN UMEIOT BhIciiee 00pa3oBaHUeE.

Hu o/iuH CTYJIEHT HEe UMEET BbICIIEr0 00pa30BaHusl.

Hu ouH CTyeHT He IPECTyNHUK.

Ne4. JlokaszaTb, 4TO Cpelld BCEX paBHBIX APYT APYTY ApoOel HempeMeHHO HalaETcs
HECcOKpaTumasi ipo0b.

Bapuanm 11

Nel. «IlognpaButh» crenymolee ONnpeaeacHUe U3 IKOIbHOIO Kypca FeOMETPUH:

JIBe Gpurypbl Ha3bIBAIOTCS PAaBHBIMHU, €CJIM OHH JIBUYKEHUEM MEPEBOASTCS O/IHA B APYTYIO.

Ne2. IlepeBecTr Kak0€ U3 CIAEAYIOLUINX PACCYKIECHUHN B JIOTHUECKYIO CUMBOJIUKY U
MIPOAHAIU3UPOBATh PE3YIbTAT PACCyKICHUM:

1. Ecnu oH npuHAUIEKUT HallleH KOMIAHUU, TO OH XpaOp U Ha HETO MOKHO
noJIoKUThCsA. OH He MPUHAIJIEKUT K Hallle KOMIIAaHUHU. 3HAUYUT, OH He XpalOp WK Ke Ha Hero
HEJb35 TOJIOKUTHCS.

2. AHTOH WiIm niepeyToMuics, wiu 6oneH. Eciim o mepeyToMuiics, TO OH
pazapaxkaetca. OH He pazapaxaercs. CiieoBaTeNbHO, OH OOJIEH.

No3. YcraHOBUTE MPAaBHIIBHOCTH CHJIJIOTH3MA, IPUBEAECHHOTO HUXKE, C TOMOIIIBIO
rpadu4ecKoil cXeMbl OTHOIIEHUI MEXly TEpPMUHAMMU:

Hu onun peGeHok He TH0OUT HaCHIIHSL.
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S Toxe He 100610 HACHIIHSL.

1 — pebeHok.

Ned. Jloka3zaTb, 4TO JIH000E HATYpAIbHOE YHCII0, OOJIbIIEe CIUHUIIBI, UMEET MTPOCTOMN
JeTTUTENb.

Bapuaum |11

Nel. «IToxnpaBuTh» cieayoliee onpeieieHIe U3 MIKOJIBHOTO Kypca FreOMETPUH:

JIBe (hurypbl Ha3BIBAIOTCS PABHBIMHE, €CJIM OHU JIBUKCHHUEM TIEPEBOJISTCS OJIHA B IPYTYIO.

Ne2. IlepeBecTy Kaxk0€ U3 CIAEAYIOLUIMX PACCYKIEHUHN B JIOTMUECKYIO0 CUMBOJIUKY U
NPOAHATM3UPOBATh PE3YIIBTAT PACCYKICHHIHA:

1. Eciu nomo3peBaeMblii COBEPIIMI 3TY Kpaxy, TO JIMOO OHA ObLIa TIIATEIbHO
MOJIrOTOBJICHA, JINOO OH MMeN coy4yacTHHKA. Ecin Obl kpaka ObUIa TIOJIrOTOBJICHA TIIATEIIBHO,
TO, €CJTi ObI OBIIT COYYaCTHUK, YKPAJIEHO OBLJIO OBl TOpa3ao Ooblie. 3HAYUT, MO03PEBACMBIN
HEBHHOBEH.

2. Ecnu s moexy aBToOycOM, a aBTOOYC OMO3/1a€T, TO S MPOMYIY Ha3HAYCHHOE
ceuanue. Eciu s mpomyiy Ha3HaueHHOE CBHJIaHUE U HAYHY OTOPYATHCS, TO MHE HE CIICAYeT
exaTb 1oMoi. Eciu s1 He mostydy 3Ty paboTy, TO sl HAUHY Orop4aThCsl U MHE CIIEIyeT IM0eXaTh
nomoii. CiieroBaTenbHO, €CIU S Moey aBTO0yCOM, U aBTOOYC OIO3/1aeT, TO 5 MOIYydy 3Ty
pabory.

Ne3. YcraHoBUTE MPaBHIILHOCTh CHIUIOTU3MA, IIPUBEICHHOTO HIDKE, C TIOMOIIBIO
rpadu4ecKoil CXeMbl OTHOIICHUI MEXTy TEPMUHAMH:

Bce yyacTHukM ceMuHapa 10 KPUMHHAIUCTHKE — CJICIOBATEIIH.

HekoTopble y4acTHUKHM ceMHUHApa 110 KPUMHUHATUCTUKE HEe Pa0OTAIOT B IPOKYpaType.

Hexotopsie cienoBarenu He paboTaloT B MPOKyparype.

Ne4. JlokazaTh, 4TO JTH000€ HATYPAILHOE YUCIIO, OOJIBIIee SIUMHUIIBI, UMEET MPOCTON
JCITUTEIb.

I) mepevyeHb BONPOCOB K Au(pepeHIHPOBAHHOMY 3a4eTy

1. Mecto yueOHON AMCHUIUIMHBI B CCTEME MTOATOTOBKH 10 HarpasieHuto. [Ipeamer
JIUCKPETHOM MAaTEeMaTUKH.

2. OcCHOBHBIE MIOHATHS TEOPHUH MHOKECTB: MHOKECTBO, 3JIEMEHT MHOXKECTBA,
MPUHA]JIEKHOCTD 3JIEMEHTa MHOKECTBY, ITOJIMHOXKECTBO, IIyCTOE€ MHOKECTBO, YHUBEPCAIbHOE
MHOKECTBO.

3. CrmocoObI 3a/1aHusi MHOKECTB: TIEPEYHCIICHHEM 2JIEMEHTOB U OOIIMM CBOMCTBOM
AJIEMEHTOB.

4. Onmnepanuu HaJ MHOXKECTBAMHU U UX CBOMCTBA. Jlmarpammel Diinepa — Benna.

5. IlpsiMoe mpoun3BeeHNE MHOXKECTB.

6. PaBHOMOIIHOCTH MHOXECTB. [ToHATHE MOIIHOCTH MHOKecTBa. KoHeuHbIEe 1
0EeCKOHEUHbIE MHOXKECTBA.

7. CuérHble 1 HeCUETHBIE MHOKECTBA, UX CBOMCTBA.

8. Omnpenenenue pynkunu. O6mue Buabl GyHkuid. Onpenenenue rpaduka GyHKIUH.
Crnioco6s1 3amanns GyHKIMU: GopmyIion, Tabmuiei, rpadguxom.

9. TlousTHe oOpaTHON (QYHKIMH, CyNEpo3UIMU GYHKIUHN (CTOKHON QYHKIINH) U UX
OCHOBHBIE CBOWCTBA.

10. Omnpenenenue OMHAPHOTO OTHOLIEHMS, €0 CyTh. I papuku OMHAPHBIX OTHOILICHHIH.
N-mecTHBIe oTHOIICHUS. KomMmo3uius oTHOIIEHNH, €€ cBoicTBa. CTEIIEHh OTHOIICHMUS.

11. CpoiicTBa OMHAPHOTO OTHOILIEHHS Ha HEKOTOPOM MHOXkecTBe. OTHOILICHUS
HKBUBAJIEHTHOCTH, UX CTPYKTYpa.

12. OTHOWIEHHS YaCTUYHOTO MOPSAKA U CBA3aHHBIE C HUMH MOHATUS. J[uarpammel Xacce.

13. KomOuHaTOpuKa: IepecTaHOBKH, Pa3MEIeHHsI, COYeTaHuUs, HOPMYIIBI I UX YHCIIA.

14. CgoiicTBa uncen coueTaHuii, TpeyroiabHuK [lackans, ero ucrnonab3oBaHue B popmyJe
6unoma Herorona.

15. Jloruka xak Hayka, ee mpeIMET, CTPYKTypa, 3HaUeHHUE.
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16. [Tonsarue kak popma meimeHus. [lonstue u npencrasnenue. [lousaTre U TEpMUH.

17. Onpenenenue u CTPyKTypa MOHATHUS, €TO COJCPKAHUE U OOBEM.

18. Buasl cyxnennii. [Tonstue nmpeaukara.

19. Cyxnenus u BbICKa3bIBaHUS KaK ()OPMBI MBIIIIJICHHUS.

20. Bpicka3blBaHMs U ONIEpALIMU HAJL HUMU: OTPULIAHKE, IU3BIOHKINS, KOHBIOHKIUS,
UMILUTUKAIHS, SKBUBAJICHTHOCTh BHICKA3bIBAaHUM.

21. BeInosHUMBIE, OIPOBEPKUMBIE, TOXKIECTBEHHO-UCTUHHBIE, TOXKAECTBEHHO-JIOKHBIE
bopmyIbI.

22. OCHOBHBIE 3aKOHBI JIOTUKH (TOKAECTBA, IPOTUBOPEUUS, UCKIIOYEHHOT'O TPETHETO,
JIOCTaTOYHOT'O OCHOBAHMUS).

23. Buapl cy>XIeHU, HE paccCMaTpUBAEMbIX B KIIACCUYECKOH JIOTHKE.

24. KOMIUIEKCHBIN aHAJIA3 MPOCTOTO KATETOPHUYECKOTO CYXKICHUS.

25. JlenyKTUBHBIC YMO3aKIIOUCHUS.

26. IlpumeHeHne TeopeMbl AeTyKIMU: IPaBUiIa BBEJCHUS U CHATHUS JIBOIHOTO
OTPHIIAHUS, TPaBHJIa KOHTPANIO3UILIUH, IPABUIIO CUIIJIOTH3MA.

27. Cumnoructuka. OCHOBHBIC TIOHSITHSI.

28. H1yKTUBHbIE YMO3AKIIIOYEHUS U UX BU]IBL.

29. Jlornvecknue OCHOBHI TEOPUH aAPTyMEHTAIHH.

30. Buzp!l v mpaBuiIa J0Ka3aTenbCcTBA U OIPOBEPIKEHUS.

31. IlpunoxkeHnue anreOpsl BEICKa3bIBAHUH K JIOTHKO-MAaTEMaTHIECKOM MPaKTHKE.

32. 3aK0H KOHTPAIMO3UIIUH.

33. OcHOBHBIE OTIEpaIIH HAJ BHICKA3bIBAaHUSMU. TaOIHIIBI HCTHHHOCTH.

34. DKBUBAJICHTHbIEC BBICKA3bIBAHUS U JJIOIMUYECKHE 3aKOHBI.

35. OcHOBHBIE PaBHOCUIBHOCTH aNreOpbl BBICKA3bIBAHHIA.

36. Cosepiiennbie HopmanbHbie hopmbl: CIHD, CKHO.

37. IMomyuyenne CH® ¢ moMompo TaOJIAIl UCTHHHOCTH M JIOTHYECKIX 3aKOHOB.

38. MeTo/1bl MaTEMAaTUYECKUX 1OKA3aTEIbCTB: METOJ] OT IPOTUBHOTO.

39. IIpumeneHnne anreOpbl BHICKa3bIBAHUN K ONTHMCAHHUIO PEICHHO-KOHTAKTHBIX CXEM:
aHaJIu3 ¥ CUHTE3 CXEM.

40. OgHOMECTHBIE M IByXMECTHBIE MTPETUKATHI.

41. Jlornyeckue 3aKOHbI, POPMYJIHUPYIOLIHECS C UCIIOIb30BaHUEM KBaHTOPOB.

42. O0re3HaYnMEbIe, OTIPOBEPKUMBIC (DOPMYIIBL.

43. PaBHOCHIIbHBIE ITPE0OPa30BaHUs U JIOTHUECKOE ClIeIOBaHUE (POPMYII JIOTUKU
MPEINKATOB.

44. TlpusenenHas Gpopma A GOpPMYIT JOTHKH MTPETUKATOB.

45. IlpenBapenHas HopMasibHas opma.

46. [TpuMeHeHHe JTIOTUKH MPEAUKATOB K TIOCTPOCHUIO YMO3aKIIOUEHUH B
MaTeMaTUYECKON MPAKTUKE.

47. OnpezneneHne HEOPUEHTUPOBAHHOTO (IpOcTOro) rpada. MHIMIEHTHOCTh BEPLIUH U
pébep rpada. CmexHocTh BepiinH. Ctenenu BepiivH. M3o0paxenue rpada quarpaMmon.

48. MapuipyTsl, yTH, LIMKJIBI B rpade. Onepaunu Haj rpadamu: odobequHeHue rpados,
yaaneHue BepuinH U pédep B rpade, cTaruBaHue pedpa B HOBYIO BEPILIHHY.

49. Onpenenenue opueHTUpoBaHHOTO rpada (oprpada). U3obpakenue oprpaga
JUarpaMMoi co CTpesIKaMHM JUIsl yKa3aHHs HallpaBJIeHHOCTH ero pEodep.

50. IMoarpadsl, MapIpyThI, MyTH, IUKIIEL B oprpade. CTeneHb BepIIMHbI, UCXOASIIAs U
BXOJISIIIAsi CTENeHH BepimuHbI oprpada. Jinmmaa myt B oprpade. OpueHTanms
HEOPHEHTUPOBaHHOTO rpada. O6beauHeHne oprpados.

51. Bunbl oprpadoB: TypHUPBI, AIIUKINYECKHUE, TOMOJIOTUYECKH OTCOPTUPOBAHHBIE.
HcToku u cToKH B oprpadax.

52. N3omopdusm rpados. MuaBapuanT rpada. PEoepusii rpad. JonoaHuTenbHBIE TpadBbI.
CamojionosHuTeNbHbIE TPAdBbI.

53. MarpuuHoe 3aanue rpada. MaTtpuia cMexxHocTd rpada. Matpuima Kupxroda.
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54. Marpunia nvHIHIeHTHOCTH Tpada. Crimcok pédep M CIUCOK BEpIIHH JJ1s Tpada.
OcobenHoctu Matpuil oprpada.

55. Cessusble rpadbl. KomnoneHTsl cBs3HOCTH Tpada. [{ukiiomatnyeckoe uncio rpada.

56. JlepeBbs, seca, BUcs4re BepinHbl. [loHATHE packpacku BepliuH rpada.
JBynonbsHbie Tpadsl. [lonHbil AByn0IBHBIN rpad u TeopeMa Kenura.

57. oarpadsr octoBHBIE (PakTOpbl) U HHIAYyHHpOBaHHBIE. COOCTBEHHBIE TOATPADEI.
OcTtoB MuHUMaNIbHOTO Beca. AnroputMm Kpackaia.

58. Marpuiibl TOCTHKUMOCTH, UX TTOCTpOeHUE. TpaH3uTHUBHBIN rpad, TpaH3UTHBHOE
3aMbIKkaHue rpada. Anroput™ Yopiosa GOpMUPOBAHUS MAaTPUILIBI TPAH3UTUBHOTO 3aMbIKAHUS
oprpada.

59. Paccrosinre Mexay BepiinHamMu rpada. DKCUEHTPUCUTET BeplInHbI rpada. Juamerp
u paauyc rpada. LlenTpanbHble BepIIuHbI ¥ LHEHTp rpada.

60. ['aMUIIBTOHOB LIUKJI, TAMWJIBTOHOB KOHTYP, TAMUJIbTOHOBA 1I€Mb, JOCTATOYHBIE
YCIIOBHS CYIIIECTBOBAHMSI raMUIIbTOHOBOM 11emiu Ha Tpade (Teopema Ope u apyrue). Boisisienue
HEraMUJIbTOHOBOCTH I'padoB.

61. Ditnepos 1uKi B rpade, nokpeitue pédep rpada myrsmu. Heodxoanmeie u
JIOCTATOYHBIE YCIIOBUS 3HIIEPOBOCTH rpada U Haiauuus B rpade diliepoBa MmyTH.

62. [Tnockue u uranapHbie Tpadbl. BHETHUE ¥ BHYTPEHHUE TPAaHU TUIOCKOTO rpada.
®dopmyna Ditnepa A IIOCKOTo rpada.

5.3. MeToanyeckue MaTepuaJibl, ONpe/e/siloliue NpoueIypbl OLeHUBAHUS 3HAHMIA,
YMeHUii, HABBIKOB

Kpumepuu oyenusanus pabomsi 06yuarowuxcs Ha NPaKmuyeckux 3aHamusix

[Togaua omenku mnpernogaBaTessi CTyIACHTaM JOKHA COOTBETCTBOBATH CIEAYIOIIMM
KPUTEPUSIM:

— mpeJyiaraemasi OleHKa JI0JKHA OBITh JIOTUYECKH 0OOCHOBAHHOW, KOHKPETHOM, YETKOM,
SICHOW U HEJBYCMBICICHHOM;

— OIIGHKa JI0JDKHA TPOM3BOAMTHCS B TO3UTUBHOW aTMocdepe, crocoOCTBYOMIEH
Pa3BUTHIO OBEPHS U B3aHMOTIOHUMAaHUS MEXTy MpernoaBaTesieM U 00y4JaronuMuUcs;

— MIPEAMETOM OLICHKH JIOJDKHA BBICTYNATh TEKyIas pabora 00yyaromerocsi B ay AUTOPUH,
€ro KOHKPETHBIE BBICKA3bIBAHUS WM ACHCTBUS, YMEHUS U HABBIKH, CIIOCOOBI B3aUMOICHCTBUS C
JIPYTUMHU 00YYaIOITUMUCS;

— TMPEAMETOM OIICHKM HE MOTYT BBICTYyNaTh OCOOCHHOCTH BHEUTHOCTH WU JTUYHOCTH
00yJaroIuxcs;

— KPUTHYECKHE 3aMeuyaHUsl JOJDKHBI ObITh KOHCTPYKTHUBHBIMU U HANpaBIEHHBIMHU Ha
dbopMHUpOBaHKME, pPA3BUTHE W COBEPIICHCTBOBAHHE Y OOYYAIOMIMXCA HEJOCTAIONINX WU
HEJOCTAaTOYHO MOJHO CPOPMHUPOBAHHBIX KOMIIETCHIINHA;

— OIICHKA JOJKHA OBITh TOHITHOM 00yYaromeMycsi, MpeI0CTaBIsATLECA B COOTBETCTBUU C
€ro HMHJIWBHUIYabHO-TICHXOJOTUYECKUMH OCOOEHHOCTSMU M CIIOCO0AaMH  BOCHPHUSTHS U
nepepadoTku BXosiieit nadopmaruu. JJis 5Toro mpenoiaBaTeo BaKHO BBISICHUT, HACKOJIBKO
MPAaBUIILHO OOYYAIOIIUIICS TOHSAT AaHHYIO €My OLIEHKY, HACKOJILKO OH C HEeW COTJIaceH WU He
coryaceH, Kak OH K HEH OTHOCHUTCS.

Kpumepuu oyenxu pezyromamos mecmuposanus

Tect cocTaBisgeTcd M3 OTHENBHBIX TECTOBBIX 3aJaHuii. 3a BBIIOJHEHHE KaXKI0Io
TECTOBOT'O 33aHUSI UCTIBITYEMOMY BBICTABIISIOTCS OAJUTBI 10 HOMHUHAIBLHOM IIKAJIe OLIEHUBAHUS.
HomuHnanpHas 1mikana OIEHWBAHHS MPEANojaraeT, 4Tro 3a MPaBUIBHBIA OTBET K KaXJIOMY
3a/IaHUI0 BBICTABIISICTCS OAMH O, 32 HE MPABWIBHBIN — HOJIb. B COOTBETCTBUU ¢ HOMUHATBHOU
IIKaJIoM, OLlEHUBAaEeTCs BCE 3aJaHNeE B 1I€JIOM, a He KaKas-JIM0O U3 ero YacTeH.

OreHKa BBITIOJIHEHUS 00y4aeMbIM BCETO TecTa OmpeenseTcss o0meld cyMMoi 0aioB 3a
BCE TpaBWIbHBIE OTBETH. B crenmdukammm TecTa yKa3bIBaeTCs OOIIMA HAWBBICIINN Oa,
paBHBIM YHCITy TECTOBBIX 3a/llaHUi — 0OmmIell cymMme 0asioB, KOTOpbIE MOXHO HaOpaTh MpuU
MpaBUJILHBIX OTBETAX Ha BCE TECTOBBIC 3a/IaHUS.
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B cmeunudukanuu TecTa Tak)Ke YCTaHAaBIMBAeTCs [Wana3oH OajuioB, KOTOpbIE
HE00X0MMO HAOpaTh IJIsl TOTO, YTOOBI TOMYYUTh OTIMYHYIO, XOPOIIYI0, yIOBICTBOPUTEIHHYIO
WIM HEYJIOBJIETBOPUTEIbHYIO OLEHKU. B MPOLIEHTHOM COOTHOIIEHUM OIEHKU 32 BECh TECT IO
nATUOAJUIBHON LIKAJIe PEKOMEHAYETCS BBICTABIIATH B CIICIYIOLIUX JIMAMa30HaAX:

- “2”- oOmras cymMmMa 6aiiioB 3a npaBuiibHbIe 0TBETHI MeHee 50% OT HauBbICIIEero Oalla;

- “37- obmas cymma 0ayioB 3a MpaBUIbHBIE OTBETHI OT 50% 10 65% OT HaWBHICIIETO

Oaia;

- “4”- obmas cymma 0ayioB 3a TMPaBUIIBHBIC OTBETHI OT 66% 10 85% OT HAMBBICIIETO
Oaia;

- “5”- obmas cymma 0aioB 3a MpaBHIIbHBIE OTBETHI OT 86% 10 100% OT HAWBBICIIIETO
Oaa.

Kpumepuu oyenxu pe3yiomamog 6binoaHerus 3a0anust 0isi CamMoCmoamenbHou pabomal.

OneHky 3a BBINOJHEHHE CAMOCTOATEIbHBIX PaOOT BBICTABISAIOTCS 32 BBIIIOJHEHUE BCEX
3aJlaHui 110 Kax 0¥ Teme. Kpurepuu 3TuX OLEHOK CIEAYIOLIUE:

— OIICHKA «OTIUYHO» — OOYUAIOLIUICS CyMell CaMOCTOSTENIbHO pa300paThes B 3a/1aHUSX,
MPEJIOKEHHBIX B CaMOCTOSITEIbHOW paboTe, W TPABWIHHO BBIIOJHWI BCE OTH 3aJaHUA.
TeopeTnueckue 3HaHUS M METOJIbI BBITIONHEHUS 33/JlaHUN MpPUMEHEHBI MpaBuibHO. [IposBrieHa
nIyOoKasi TeopeTudeckasi moAroroBka. HeoOXoaumple HAaBBIKM M YMEHUS TIOJHOCTHIO OCBOCHBI.
Pe3ynbTatr caMocTOSTENbHON pabOThHI MOTHOCTHIO COOTBETCTBYET €€ IIeIIsAM;

— OIIEHKA «XOPOII0» — 00yUaroLuiicst cymen pa3o0parbes B 3aJlaHUSX, IPEAJIOKEHHBIX B
CaMOCTOSITENIbHOM paboTe, M MPaBUIIBHO BBIMIOJHUI BCE STH 3a/IaHUS, BO3MOXHO, C TTOMOIIBIO
npenojaBarenia. TeopeTHUYecKue 3HAHUS W METOJbl BBIMIOJIHCHHS 3aJlaHUld TMPUMEHEHBI B
OCHOBHOM mpaBuibHO. IIposBieHa xopomras TeopeTruyeckas NoAroroBka. HeoOxomumbie
HABBIKM W YMEHHUS B OCHOBHOM OCBOCHBI. Pe3ynbTar caMOCTOSATEIbHOW pabOThI B OCHOBHOM
COOTBETCTBYET €€ IeIIsIM;

— OIIEHKA «YJOBJICTBOPUTEIIEHO» — OOYyYaroIIMWCS CyMel pa3o0paThCs B 3aJlaHUSAX,
MPEJIOKEHHBIX B CaMOCTOSATENbHOW paboTe, M YAaCTUYHO MPABUIBHO BBIMIOJHUI BCE OTH
3a/1aHMsl, BO3MOXXHO, C TIOMOIIBIO TMpenojaBaTess. TeopeTuuecKrue 3HAaHUS U METOJbI
BBINIOJIHEHUS 3aJJaHUi MPUMEHEHbl YaCTMYHO NpaBuibHO. IIposiBlieHa yAOBIETBOpUTEIbHAS
TeopeTrueckas moaroroBka. HeoOxoauMble HaBBIKM M YMEHUs YaCTHYHO OCBOEHBI. Pe3ynbrar
CaMOCTOSITENIbHOM pabOThl YACTUYHO COOTBETCTBYET €€ IEISIM;

— OLIEHKA «HEYJOBJIETBOPUTEIHHO» — OOYUAIOIIUIICS HE CyMeN pa3o0paTbes B 3a/IaHUSX,
MPEJIOKEHHBIX B CAMOCTOSTENBHON paboTe, M HE CyMeN BBIMOJIHHUTH BCE ITH 3aJaHUS JakKe C
MOMOIIbIO TIperojiaBatesia. TeopeTHUecKue 3HAHWS W METOJbl BBITIOJIHEHHS 3aJlaHui
MPUMEHEHbl HEMpPaBUIBHO, C OIIMOKAMHU, KOTOpbIe OOYyYaloIIUHCS HE CyMed HCIPaBUTh.
[IposiBnieHa HEYJOBJIETBOPUTEIbHAS TEOPETUYECKasl MOATOTOBKA. HeoOxoawmbie HaBBHIKM U
YMEHHS HE OCBOCHBI. Pe3ynbTaT caMoCTOATENbHON PabOThl HE COOTBETCTBYET €€ IENSIM.

Kpumepuu oyenxu konmponvHulx pabom:

«5» 6aJJI0B BBICTABISIETCS O0YUaIOLIEMYCsl, €CIIM TTOKa3aHbl MPOYHbIE 3HAHUSI OCHOBHBIX
METO/IOB M3y4aeMOU MpeIMETHON 00JacTH, pelieHue 3a7a4 JOTUYHOE, OTIIMYAETCs TITyOMHOU U
MOJTHOTON PACKPBITUSI TEMBI, 00yUYaIOIIUICS BIAJCeT TEPMUHOIOTUYECKUM ammMapaTroM; JeyaeT
BBIBOJIBI U 00OOIIEHMS, Ta€T apTyMEHTHPOBAHHBIE OTBETHI, MPUBOIUT J0KA3aTEILCTBA TaM, TJIe
3TO TpeOyeTcs.

«4» 6as1a BeICTABISIETCS 00yYarOIIEMYCsl, €CJIM TMOKa3aHbl 3HAaHUSI OCHOBHBIX METOJI0B
U3y4aeMol NpeaIMEeTHOW OONacTH, IMOCTABICHHBIE BOIPOCH PACKPHITHI JAOCTATOYHO IMOJHO,
oOyyJaronuiics BiaJeeT TEPMUHOJOTUUYECKUM armapaToM; JeJiaeT BBIBOJBI U 000OIIeHNUs, 1aeT
apryMEHTHPOBAHHbIE OTBETHI, OJIHAKO HE BCE BOMPOCHI PACKPBITHI MOJHOCTHIO, HE BCErAa
MIPUBOATCS] UCUEPITBIBAIOIINE IOKA3aTEIHCTRA.

«3» 0aJjls1a BBICTABISETCS O0YYAIOMIEMYCsl, €CIIH OTBETHI MOKA3BIBAIOT HEKOTOPOE 3HAHHE
METO/IOB M3y4YaeMOW MPEIMETHOW 00JIacTH, BOMPOCHI PACKPBITHI HEIOCTATOYHO TIyOOKO U
MOJIHO; HEJOCTATOYHBl yMEHHUs JaBaThb ApPryMEHTHUPOBAHHBbIE OTBETbl U  IMPUBOJUTH
JIOKa3aTeNIbCTBA; HEJOCTATOYHO CBOOOJHO BJIQJCHHE TEPMHHOJOTHUECKHM  ammapaToM,
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HapyIlIeHa JOTMYHOCTh U MOCIEA0BATEILHOCTh OTBETA.

«2» 0ana BBICTABISETCS OOyYarOLIEeMycCs, €ClId OOHApy>KMBACTCSd HE3HAHUE METO/I0B
U3y4aeMol IMpeIMeTHOW o001acT, OTBEThl OTJIMYAIOTCS HETNIyOOKHM PpPAacKpPhITUEM TEMBI;
HEpa3BUTO YMEHME JaBaTb apryMEHTHPOBAHHBIE OTBEThl, OTCYTCTBYET JIOTMYHOCTb U
MOCIIEI0BATEIbHOCTh B OTBETAX.

Kpumepuu oyenxu pezyromamog ycmuno2o ouggepenyuposanno2o 3avema

— OLEHKa «OTJIMYHO» — OOYyYalolUiics JIEMOHCTPUpPYET IIyOOKHE 3HAaHUSA MaTepuaia
y4eOHOH MUCIHUIUIMHBI U JOTMYHO €r0 M3JIaraeT, CBOOOJHO OPUEHTHPYETCS B TEOPETHUECKUX
KOHIENIMSAX U UX aBTOPCTBE, BIaJeeT NMPOPEeCcCHOHANTBHON TEPMUHOIJIOTHEH, JIeTaeT OTCHUIKU K
npodeCCHOHATBPHON  JIUTEpaType M JAPYTUM  HCTOYHHUKAM, YETKO BHIUT U MOXET
MPOJEMOHCTPUPOBATh CBSA3b C APYTMMH paslielaMd JUCUUIUIMHBI, YBEPEHHO OTBEYaeT Ha
BOIIPOCHI, YMEET YBSI3aTh TEOPETUUECKUE TIOJIOKEHUS C PAKTUKOM;

— OIIEHKa «XOpOoILIOo» — OOYyYaroUIuiicsi NEMOHCTPUPYET TBEpHble 3HAHUA MaTepuaia
y4€OHON AUCLMILIMHBI ¥ JJOTUYHO €T0 M3JIaraeT, 3HA€T OCHOBHBIE TEOPETUUYECKHE KOHLIETLUU U
UX aBTOPOB, XOpPOIIO 3HAKOM C OCHOBHOW JIMTEpaTypoil, BianeeT MnpodeccuoHAIbHON
TEPMHHOJIOTHEN, CIOCOOEH OTBEUaTh Ha IIOCTABJIEHHBIE BOMNPOCHI, HE JOIMYyCKas IpU 3TOM
CYILLIECTBEHHBIX HETOYHOCTEH, B LIEJIOM yMEET YBS3aTh TEOPETHUUECKUE 3HAHUS C MPAKTUYECKUMU
pELICHUSIMY;

— OIIEHKa «YJOBIETBOPUTEIBHO» — OOyYaroIIUWCsS JAEMOHCTpUpYeT Oa30Bble 3HAHMUS
Marepuaia y4eOHOW AMCUMIUIMHBL, JONMYCKAaeT OMMOKA ¥ HETOYHOCTH B €ro H3JIOKEHHH,
HEYBEPEHHO OPHUEHTHPYETCS B MNPO(PECCHOHAIBHON TEPMHHOJIOTHMM W HCTOYHUKOBOH Oa3ze,
UCIBITHIBAET OINpENEIEHHBIE TPYIHOCTH B YBSI3KE TEOPETUYECKOT0 MaTepuaia ¢ MpakTUYECKUMU
pEIICHUSMU;

— OIIEHKA «HEYJOBJIETBOPUTEIBHO» — OOYYaIOUIMCS IEMOHCTPHPYET cilaboe 3HaHHE
OCHOB MarepHalia yueOHOW NUCIUIUIMHBI, JOMYCKAeT CYIIECTBEHHbIC OIIMOKHA U HETOUHOCTH B
€ro M3J0XKEHUM, IUIOXO BiaJeeT MNpOPECCHOHAIbHOW TEPMUHOJIOTUEH, HE 3HAKOM C
OOJIBIIMHCTBOM TEOPETUYECKMX KOHIICTIIUA M HMX aBTOPCTBOM, CIIad0 OpPUEHTHpYETCA B
MCTOYHUKOBOM 0a3e NHUCUUIUIMHBI, HE CIHOCOOEH OTBETUTh Ha IIOCTAaBJIIEHHBIE BOIPOCHI IO
CYILLIECTBY, HE YMEET YBsI3aTh TEOPETUUECKNE 3HAHUS C IPAKTUYECKUMHU PEILIEHUSAMMU.

6. YueOHO-MeTOoAM4YecKoe W HHpopManUOHHOEe ofecrnevyeHUe JAUCHUILIMHBI
(BK/II0Yasi CAMOCTOAITEILHYIO padoTy)

a) OCHOBHas JINTepaTypa

1. bepexnoii B.B. JluckperHas wMaremaTnka [DIEeKTpOHHBIH pecypc]: yueOHOe
nocobue/ bepexnoit B.B., IlamomuukoB A.B.— DleKTpoH. TEKCTOBbIE JaHHbIE.—
Crapononb: CeBepo-KaBkasckuil ¢enepanbubiii ynusepcuter, 2016.— 199 c.— Pexum
noctyna: http://www.iprbookshop.ru/69380.html.

2. Jlextapp M.U. Jlexiuu 1O JUCKPETHOW MaremaTuke [DIeKTpoHHBIH pecypc]/
Hextspp M.M.— DnexTpoH. TeKCTOBbIe maHHble.— MockBa: HuTepHEeT-YHUBEPCUTET
Nudopmanmonnsix  Texnomormit (MHTYUT), 2016.— 181 c.— Pexum pocryma:
http://www.iprbookshop.ru/62815.html.

3. Maremaruka. JluckpeTHas mareMaruka [DIeKTpoHHBIA pecypc]: ydeOHux/ B.OD.
3070TyXuH [U Ap.].— DJEKTPOH. TEKCTOBBIE NaHHBbIe.— PocTtoB-Ha-/{ony: MHCTUTYT BOMHOTO
tpancnopta uMmenu I'.5. CenoBa — ¢unman «I'ocynapcTBEHHBIIT MOPCKOW YHHUBEPCUTET UMEHH
aaMupanta D.D. Virakosay, 2016.— 129 c— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/57348.html.

4. CenoBa H.A. JluckpeTHass MareMaTtnka [DJIEKTPOHHBIN pecypc]: yaeOHoe mocobue/
CenoBa H.A.— DnektpoH. TekcToBble qaHHble.— CapaToB: Al [Iu Op Menua, 2018.— 67 c.—
Pexxum noctyna: http://www.iprbookshop.ru/69316.html.
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5. TpynraeBa T.M. Marematnueckas soruka: YdeOHoe mocobue/ - CapaTos:
By3sosckoe oOpa3oBaHue, 2019.— 53 c. [DneKTpOHHbIN pecypc].-
http://www.iprbookshop.ru/81280.html.

0) 10MOJIHUTEIbHAS JIUTEpaTypa

1. Arsackuna T.B. DnemeHThl MaTeMaTHYECKOM JIOTHKH [DJIEKTPOHHBIM pecypc]:
npakTukym/ AtsckuHa T.B.— DOnekTpoH. TekctoBble naHHble.— OpeHOypr: OpeHOyprckuii
rocynapcTBeHHblii  yHuBepcurer, ObC ACB, 2016— 98 c— Pexum pgocryna:
http://www.iprbookshop.ru/69977.html.

2. becuennpiit W.II. Maremarudeckass JOTMKa [DJEKTpOHHBIA pecype]: ydeOHOe
nocobue/ becrnennwiii M.I1., becuennas E.B.— DnekTpoH. TekcTtoBble maHHbIE.— OMCK:
Owmckuii rocynapctBeHHbiil yauBepcutrer uMm. @.M. JlocroeBckoro, 2016.— 76 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/59613.html.

3. 3wixoB A.I'. MaremaTtndeckas 1oruka [ nekTpoHHbii pecype]/ 3pikoB A.T'., [TonsikoB
B.U., CxopyOckuii B.M1.— DOnextpoH. TekctoBble AanHble.— CaHkT-IlerepOypr: YHuBepcurer
WUTMO, 2013.— 131 ¢.— Pexxum nocryna: http://www.iprbookshop.ru/67258.html.

4. Kanutun [I.B. OcHOBBI nuckpeTHO MareMaTHKu. Teopust rpadoB [DIEKTPOHHBIH
pecype]: mpaktukym/ Kamurun J[.B., Kamutmaa O.C.— DneKTpoH. TEKCTOBBIC JaHHBIC.—
MockBa:  Uzpmarenbckuit  [lom  MUHCuC, 2017.— 67 c— Pexum pgocryma:
http://www.iprbookshop.ru/78551.html.

5. Makoxa A.H., lllanomuukoB A.B., bepexnoit B.B. Maremarnueckas joruka u
teopusi anropurmoB. A.H. Makoxa. - CraBpononb: Cepepo-KaBkasckuili ¢denepanbHblii
YHUBEPCUTET, 2017. — 418 c. [D51eKTpOHHBIN pecypc]. - URL:
http://www.iprbookshop.ru/69397.html

6. Porosa H.B. /luckpeTrHas matemaTka [DIeKTPOHHBII pecypc]: yueOHoe mocodue/
Porosa H.B.— OnekrtpoH. TekctoBble naHHble.— Camapa: IToBoKCKUIM TrocyaapCTBEHHBIN
YHUBEPCUTET TeJIeKOMMYHUKauuid u wuHpopmatuku, 2017.— 143 c.— Pexum poctyma:
http://www.iprbookshop.ru/75372.html.

7. CynomnaroB C.B. Matemaruueckasi Joruka U Teopusi anroputMoB: yuebnuk / C.B.
Cynomnaros, E.B. OBumHHMKOBa. - 3-¢ m3a. - HoBocuOumpck: HI'TY, 2012. — 254 c. —
(Yueonuku HI'TY). - ISBN 978-5-7782-1838-3; To xe [DnekrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=135676

8. IHnapesa I'.B. MaremaTtnueckas joruka [DIEKTpOHHBIH pecypc]: MeToIuYecKue
yKazaHus 1o pemeHuto 3anay/ IllnapeBa I.B.— DneKkTpoH. TEKCTOBbIE JaHHbIE.—
Cumpeponons: YHUBEpCUTET 3KOHOMUKU U ympasieHus, 2019.— 70 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/89486.html.

B) UHTEpHET-pecypehI:
1. www.iprbookshop.ru — siekTpoHHO-0MOIHOTEUHAst CHCTEMA.

7. MaTepuajJbHO-TeXHHYeCKOe o0ecneyeHue AU CHUIITUHBI

Jlis  BBINIOJIHEHUS TNPAKTUYECKUX, CAMOCTOATEIbHBIX U  KOHTPOJBHBIX  paboT
MIOJIrOTOBJICHBI IEYaTHbIE MaTepUalbl, KOTOPbIE COJEpKATCA B METOAUYECKON nanke (kadeapa
MH(OPMATUKU U MAaTEMATUKH ), UCIIOJB3YIOTCS MYJIbTUMEANMHBIE pecypChl Kadenpsl U By3a.

JIeKUMOHHBIE M NPAKTHUUYECKUE 3aHATHS MPEANONAraloT KOMIUIEKT IPE3eHTalHOHHOIO
000pyA0BaHUS: MYJIbTUMEINA-TIPOEKTOP, HOYTOYK (1iau [IDBM).

Hcnonb3yeMble IporpaMMsl (7151 HOATOTOBKU U MPOBECHUS 3aHATHH):

Microsoft Office 2019 Pro Plus (Word, Excel, PowerPoint, Access, Publisher, InfoPath);
Adobe Reader; ESET NOD32 Antivirus; antiplagiat.ru, Hayunas snextpoHHas OuOiIHOTEKa
eLibrary.ru

Bbpaysepsi: Google Chrome, Mozilla Firefox, Opera

MenuanpourpsiBarean VLC Media Player, MPV
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8. Oco0eHHOCTH 00y4eHHs JIUL ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMH 310POBbS

Opranusanus 00pa3oBaTeIbFHOTO MPOIEcca YIS JIUI C OTPAHNYEHHBIMHA BO3MOXXHOCTSMH
3I0pPOBBSI  OCYIIECTBIISIETCS. B COOTBETCTBHH C «METOAWYECKMMU PEKOMEHAAUSIMH 10
OpraHM3aliy 00pa3oBaTENBLHOrO Ipolecca Ui WHBAIWAOB M JIMI C OrpaHMYCHHBIMH
BO3MOXHOCTSIMH 3/I0pPOBbsI B 00pa30BaTeIbHBIX OPraHM3aLUSAX BBICIIETO OOpa30BaHUSA, B TOM
YHCIIe OCHAIIEHHOCTH 00pa3oBaTeNbHOro Iporecca» MHHHUCTEpCTBa OOpa3oBaHUS M HAYKH
Poccuiickoit ®eneparn ot 08.04.2014 1. Ne AK-44/05BH u «Ilomoxenuem 00 oOyueHHH
CTYy/ICHTOB-MHBAJIU/IOB W CTYJIEHTOB C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBBSIY,
yTBepkAeHHBIM pekTropoM OUY BO «EBpelickuii yausepcutet» ot 20.06.2019 1.

[Tonbop u pa3paboTka ydeOHBIX MaTepHANOB IS OOYYAIOIIMXCS C OTPaHUYECHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI IPOU3BOIUTCS C YUETOM MX HHIUBUAYAIBHBIX OCOOCHHOCTEH.

[TpexycMoTpeHa BOZMOXXHOCTb OOYYEHUS 110 MHIMBHIyaTbHOMY I'paduKy.

[Iporpamma pazpadorana Pumckum B.JI.

PaGouas nmporpamma TUCHUIIITUHBI PACCMOTPEHA U MPUHATA HA 3aceJaHuu Kadeapbl
ot 27.01.2022 1., npotokoi Neb.

JluceT perucrpauuu U3MeHEeHHH M JONIOJIHEeHU
B pa0ouyio yueOHYI0 IPOrpaMmy
CocTaBuTeNEM BHECEHBI CIEAYIONNE H3MEHEHHUS:

. Homep npoToxona u nara 3acenanus
ConepxkaHrue U3MEHEHUI .
Kadepel, M0 YTBEPKICHUIO H3MEHEHUH
PaGouas nporpaMmma JVUCLIATIIINHBI Ne 1 ot 28.08.2023
JOTIOJIHEHA U YyTBEPXKACHA
PaGouas [porpamMma JUACUUTUIUHBI Ne 1 o1 29.08.2024
aKTyaJu3MpOBaHA
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