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1.IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA

1.1. leap 1 3a1a494 JUCUUILIAHBI
[lenaMu  OCBOGHMSI AMCHMIUIMHBI  «/lUCKpeTHas MaremaTuka»  SIBISIETCS
dbopMHUpOBaHHE Yy CTYACHTOB OOIIEH MaTeMaTHYeCKOW KyJbTyphl, (opmMupoBaHue
HaBBIKOB pa0OThl ¢ AOCTPAKTHBIMU TOHSITUSIMA MAaTE€MATHUKH, OBJIAJICHUE OCHOBHBIMHU
MaTeMaTUYE€CKUMU OHITUSIMHU, KOTOPhIE HEOOXOIUMbI YUUTETI0O MATEMATUKH.

33[[3‘11’[ ANCIHUIIJINHBI

l.®opmupoBaHre y  CTYJIEHTOB  OCHOBHBIX  MAaTE€MaTHYECKUX  MOHATHH U
3aKOHOMEPHOCTEN TEOPUU MHOKECTB, MATEMATHUYECKOU JIOTUKH, TEOPUH rpadoB.

2. ®opMUpOBaHUE Y CTYJECHTOB YMEHHUS ONEpPUPOBaTh ¢ aOCTPAKTHBIMU OOBEKTAMHU U
OBbITb KOPPEKTHHIMU B YMOTPEOJICHUH MATEMaTUYECKUX TOHATHM W CHUMBOJIOB LIS
BBIPKECHUS KOJIMYECTBEHHBIX M KAUECTBEHHBIX OTHOLICHUH.

3. @opmupoBaHME MATEMATHYECKOrO  ammapara M  OCBOCHHME  OCHOBHBIX
BBIYUCIUTEIBHBIX CXEM U TIPUEMOB.

1.2. IlnanupyemMble pe3yJbTaThbl 00y4eHUs!

B pe3ynbpTaTe 0CBOECHUS JaHHON AUCHMIUIMHBI Y 00yYaromuxcst pOpMUPYIOTCS

CIICAYIOIHC KOMIICTCHI UM
OIIK-8 - Croco0OeH OCyIIeCTBIIATh MENarorHiaecKyro JeSITeIbHOCTh Ha OCHOBE CIEIMAIBHBIX
HAYYHbBIX 3HAaHUH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA30OBATEJIBHON
IMPOT'PAMMBI

JucuumnHa «JluckpeTHass MaTeMaTHKa» OTHOCUTCS K 00s3aTeIbHOM YacTH
Omoka 1.

JI1st oCBOEHHUST TUCHUIUINHBI «JIMCKpeTHass MaTeMaTUKa» CTYACHTBI UCIOJIb3YIOT
3HaHUS, yMEHHUS, HaBBIKHA, IIOJIYYEeHHbIE W CHOOPMHUPOBAHHBIC B XOJAC H3yUYCHUS
TUCIUTUTNHBI «JIuHelHas anrebpay, « Anredpay.

N3ydenne nmucHUIUIMHBI «JIUCKpeTHass MaTeMaThKa» sBJseTcs 0a30i s
JTAJIBHEUIIIEr0 OCBOCHUS CTYJICHTaMU JIUCHMIUIMH «MartemaThdeckas Jorukay, « Teopust
AITOPUTMOBY, « TE€XHOJIOTHH U METOAUKHA O0yUYCHHUS MaTeMaTHKE.

KomniereHuun, 3HaHWS, HAaBBIKM M YMEHHUS, TMOJIYYEHHBIE B XOJ€ HW3YUYCHUS
JTUCIUILIMHBI, TOJKHBI BCECTOPOHHE MCTIOJIb30BATHCS U Pa3BUBATHCS CTYJCHTAMU:

- Ha BCEX JTanax OO0y4eHHs B By3€ NPU U3YUYEHUU AUCIUILUIMH Pa3JIUYHBIX IMKJIOB,
MPOBEICHNN HAYYHBIX UCCIICIOBAHUM, BBITIOJHEHUU KOHTPOJIBHBIX JOMAIIHUX 33/IaHUH,
MOJATOTOBKE KYPCOBBIX M BBIMYCKHBIX KBATM(UKAITMOHHBIX padoT;

- Tpo)eCCUOHANIBHO pellaTh 3a/Ja4d, CBS3aHHBIE C MPEAMETHON 00J1acThiO, C YYETOM
COBPEMEHHBIX JOCTUKECHUN HAYKH,

- B X0JI¢ JTAJIbHEHUIIIETO O0OYYEHHsI B MAaTUCTPATypEe U aCTUPAHTYPE;

- B IPOIIECCE MOCTEAYONIeH MpoheCcCHOHATBHON e TETHHOCTH.

3. OBBbEM U COJAEPXAHUE JUCHUIIJINHBI
4



3.1. O0LeM TUCHUILIMHBI

I[Moka3aTeab 00beMa TUCIHILTHHBI dopma o0yueHHst
Ounas
O0BbeEM AUCHUILIMHEI B 3aU4€THBIX €IUHUIIAX 3
O0BeM IUCIUIUIMHEL B Yacax 108
KoHnTtakTHas pabora: 54,2
Jlexmuu 18
[TpakTHueckue 3aHATHS 36
KoOHTaKTHBIEC Yachl HA MPOMEKYTOUHYIO aTTECTALHIO: 0,2
3adyer/ 3a4eT ¢ OLIEHKOMI 0.3
CamocTosiTenpHas padora 46
KoHTposib 7,8

®opMoil MPOMEKYTOUHOM aTTECTALIMU SABJISIIOTCS: 3a4€T C OLEHKOU B 5 cemecTpe.

3.2.Conep:xxanne TMCIUTIIHHBI

HauMeHoBaHMe pa3aesioB (TemM)
JIUCUMILIUHBI ¢ KPATKHM COepP:KaHHEM

KoJua-Bo
yacoB

3AHATHUA

1

ro | JJeknun
w | lIpakTHyeckue

Pa3znes |.91eMeHTBI TEOPUN MHOKECTB

Tema 1. Beeoenue u 0CHOBHbIE NOHAMUSA MEOPUU MHOHICECTNE

OcCHOBHBIE TOHATHA TEOPUM MHOXKECTB. Onepanuu HaIMHOXECTBAMU
(oObearHEHNE, MEepeceueHrne, Pa3HOCThb). YHHUBEPCAIBHOE MHOKECTBO.
Jononnenne wmHOXkecTBa. Jluarpammsl Oiinepa-Benna. OcCHOBHbIE
TOXJIECTBA TEOPUM MHOXKECTB. JlekapToBo (IpsMOE MPOU3BEACHHE)
IPOU3BEJECHUE MHOXKECTB M €r0 CBOMCTBA.

N
D

Tema 2. bunapmnvie OMHOWEHUS HA MHOMHCECTNBAX

OrnpeneneHre OTHOIIEHUS HA Mape MHOYKECTB U IPUMEPHI TAKUX
OTHOIIIEHUH. buHapHOE OTHOIIIEHNE HA MHOXECTBE, CBOMCTBO OMHAPHBIX
oTHOIIeHUH (pedIeKCUBHOCTH, aHTUPE(DIEKCUBHOCTh, CHMMETPUYHOCTb,
AHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTB), IPUMEPHI OTHOLIECHU,
00J1aar0NMX HEKOTOPHIMU U3 TIEPEUNCIICHHBIX CBONCTB.

Tema 3.0OmuowenuesIK8UBAICHMHOCMU U OMHOUEHUE nop;z()Ka
OTHoIlIeHHEe YKBUBAJICHTHOCTH U OTHOIIICHUE nopsaaKa, IpuMcEpBLI.
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Pa3buenne MHOXKECTBA U OTHOIIIEHNE YKBUBAJICHTHOCTH. DaKTOP-
MHOECTBO.

Tema 4. Omobpadsienus u nOOCMAaHo8KuU

OtoOpaxeHue Ha mape MHOXKECTB, BUABI OTOOpaKCHHH (MHBEKTHBHBIC,
CIODBCKTHBHBIC, OWEKTHBHBIC). Kommosunus oToOpakeHHMiA H  ee
cBoiicTBa. [lojcTaHOBKM Kak OWEKTHBHBIC OTOOpPaKEHUS KOHEYHOTO
MHOJKECTBa Ha ce0sl.

Paznea |l. DieMeHTHI MaTeMaTHYECKOM JJOTHKH

Tema 5. Ochosrnbie nousamus aneedpvl 8blCKA3bIBAHUL

Bricka3piBaHUWE, OCHOBHBIE JIOTUYECKHE CBSA3KH (ONEpalyu) JIOTUKH
BBICKa3bIBaHUH, jorudeckas ¢opmymna. OCHOBHBICE CXEMBI JIOTHUYECKU
MPaBUJIBHBIX pacCyKIeHUH. AnreOpa JIOTHKH, JOTHYECKUE (YHKIIHH.
Bynea anrebpa, npumepsl. CoBepliieHHasi IM3bIOHKTUBHAS HOpMaJIbHas
dbopma. DKBUBAJICHTHBIE TPEOOPA30BAHUSI.

Tema 6. Jlocuxka npedouxamos

[TonsiTue mpenukara, JIOTUKA MPEIUKATOB, (POPMYIIBI JIOTUKA
npenukaToB. KBaHTOpBI, 007aCTH AeMCTBUS KBAaHTOPOB. CBSI3aHHBIE U
CBOOOJTHBIE IEPEMEHHBIE.

Pasznes |11. Dnementsl Teopun rpagon

Tema 7. Buowl epagos

Omnpenenenue rpada, BepmnHbl U pedpa. Crenensb BepuinHbl. Jlemma o
PYKOIIOXKATHSX. Hcrtopuueckue 3aJ1a4uu TEOpUU rpagos.
OpueHTUpOBaHHbIE W HeopueHTHpoBaHHbIe TIpadbl. [lonHbie rpadsl,
JBYA0JbHBIE Tpadbl, MJIOCKUE U TUIAHAPHBIE Tpadbl.

Tema 8. I'paghvl u bunapmvle omHouteHus.
CriocoObl 3amaHus rpadoB, MaTPUIBI CMEKHOCTH W HWHIIMICHTHOCTH.
I'padbl 1 OHApHBIE OTHOLIEHUSI.

Tema 9. Diineposul u eamuibmoHo8vl 2paghol

MapuipyTsl, TyTH, L€ U TUKIIBI B Tpade. Csi3Hble rpadbl. DisIepoBhI U
raMmuiIbTOHOBHI Tpadbl. Kputepuii siineposa rpada, 10CTaTOUYHbIE
YCJIOBHSI TaMHJIBTOHOBA rpada.

HToro

18

36

4. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

Tembl 114 HN3yyaemble Koua DopMmbI MeTtoauye
caMocCTofTe BOIIPOCHI HYec | CaMoOCTOATE CKHe

DopMmbI

JIBHOTO0 TBO | bHOI pa0doOThI | 00ecreYeH | OTYETHOCTH

HU3YyUYCHUA qaco U
B

JexaproBo | Onpenenenue 10 | Uzyuenue Pexomenny | YcTHbIi
IPOU3BENIEH | AEKapTOBO JAUTEpaTyphl, | emas oTpoc

ue MIPOU3BEACHUE, penieHue JUTepaTypa
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MHOXECTB U | IIPUMEPBI. 3aaad. . Pecypcsl
ero CaoiicTBa WNHurepHer.
CBOMCTBA. onepanun
HaXOXKJACHUS
JeKapToBa
MIPOU3BECHUS,
HarJISIAHOE
PEACTABIICHUE
JeKapToBa
IPOU3BENCHUS
MHOECTB.
OcHoBHble | Onpenernenue 10 | Uzyuenue Pexomenny | Pemenue
CXEMBI JIOTUYECKH JUTEPATYPBI, | emMast 3a/ay, TECT
JIOTUYECKU | MPAaBUJIBHBIX penieHue JauTepaTypa
MPaBUJIBHBIX | PACCYKIEHUH, 3azay. . Pecypcnl
pPacCy X IE€HU | OCHOBHBIEC HNnTepner.
178 MpaBuiIa.
[Tpumepsnr
pacCyXJIeHUN,
KOTOpbIE
SABJISIFOTCS U HE
SABJISIFOTCS
IPaBUJIbHBIMH.
N3omopduz | Onpenenenue 7 | U3yuenue Pexomenny | YcrHbii
M TPYIIIL. n30MOp(PHBIX JUTEPATYpPBI, | emMas onpoc
rpyni. Teopema penieHue auteparypa | O06cyxieHn
Konu u ee 3a7ad4. . Pecypcer | e Ha
J0Ka3aTeNbCTRO. WNHTepHeT. | mpakTUYecK
Paccmotpenue WX 3aHATHUSX
IPUMEPOB 10
TaHHOM TeMe.
Hctopuueck | 3agava o 7 | U3yuenue Pexomenny | YcrHbi
ue 3a7a4u Kénurcoeprckux JUTEPATYPBL, | emMast orpoc,
TEOPUH MOCTaXx, JJIEPOBBI penieHue auTEepaTypa | peuieHue
rpados. Y TaMUJIBTOHOBBI 3ajad. . Pecypcel | 3amau
rpadbl, UX HNnrepner.
UCIIOJIb30BaHUE
IpU PEIICHUU
OJIMMITUATHBIX
3aaad4.
JlepeBbs u JlepeBo kak rpad 5 | U3yuenue Pexomenny | YcrHbIn
jeca. 0€e3 IMKIIOB, JIeC. JUTEPATYPBL, | emas ompoc
[IepeunciieHue peLIeHue JUTEPATYPA | CEMECTPOBOE
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JIEPEBBEB, 3a7ad4. . Pecypcer | 3amanue,

OCTOBHOE€ JIEPEBO, WNutepuet. | pedepar

MIPUMEHCHUE

JIEPEBBEB.

Paccmortpenue

MIPUMEPOB.
Yactuunsie | OnpeneneHue 5 | U3yuenue Pexomenny | YcrHbin
rpadsi, MOHSATHH, JUTEpaTyphl, | eMad onpoc
noarpadel, | pacCMOTpEHUE peuieHue JuTEpaTypa | CEMECTPOBOE
YaCTUYHBIE | IPUMEPOB U 3a7ad. . Pecypcol | 3ananue,
noarpadbl. | YaCTHBIX CIIy4aeB. WurtepHet. | pedepar
JIBynoneHbl | Onpenenenue 6 | M3yuenue Pexomenny | YcTHbIi
e rpadsnl. JIBYJIOJIGHOTO JUTEPATYphl, | eMas Ompoc

rpada, ero pelieHue JUTEPATYpa | CEMECTPOBOE

CBOIICTBA, 3a7ad4. . Pecypcer | 3amanue,

MMapOCOYETaAHUE HNutepuer. | pedepar

JIBYJIOJILHOTO

rpada.
[Ipobrema Hcropus Bompoca, 4 | Uzyuenue Pexomenny | YcTHbIM
YEThIPEX OIIPEEIICHUE JUTEpPATYyphl, | emas Ompoc
KpPacoK 1 paBUIILHON pelieHue JUTEpPATYypa | CEMECTPOBOE
MIPAaBWIbHBIE | PACKPACKHU, 3a7ad4. . Pecypcer | 3amanue,
pacKpacku | IpuMeEpbI WNutepuer. | pedepar
rpados. pPacKpacok,

XPOMAaTUYECKUI

MHOTOYJIEH U

XpPOMAaTUYECKOE

yucino. Paznmuuneie

MTOAXO0/bI K

packpacke

rpadoB, MPUMEPHI.
UTOTO 94

5. ®OHJ] OLIEHOYHBIX CPEJCTB JJis1 NPOBEJEHUS TEKYIIEN U
MPOMEKYTOYHOM ATTECTALIMM MO JUCUMUIIJIUHE

5.1.IlepeyeHb KoOMIeTEeHUMH ¢ YKa3aHHeM 3TanoB uX (GOpMUPOBAHHMS B
npouecce 0CBOeHHs1 00pa3oBaTeJbHOMH NMPOrPaMMbl

Ko u HanmeHoBaHME KOMITETEHIIUH Ortarbl GopMHUPOBAHUS

OIIK-8 «CrocobeH ocylecTBIsATh
MeIarOTHYECKYI0 I TEIbHOCTh Ha OCHOBE
CIELMAIbHBIX HAYYHBIX 3HAHUN»

1. PaGoTta Ha y4eOHBIX 3aHATUAX
2. CamocrosTenbHas padoTta




5.2

Huxe

Onucanne nokasarejieil U KpUTepUEeB OLEHMBAHUSI KOMIETEHIIUI Ha
Pa3JIMYHBIX 3Tanax ux GopMHUpPoOBaHUs, ONIUCAHHNE IIKAJ OLleHUBAHUS

NpEICTaBICH MaTepHall,

OTPAKAIOUIMN IIOKA3aTE€IM W KPUTEPUH

OLICHMBAaHUA C(OPMHUPOBAHHOCTM KOMIIETCHIIMM Ha pa3lWYHBIX HJTanax MW3y4deHus
JAUCLMIUTUHBL. 3alaHus JJIs CTY/ACHTOB IMPEICTaBICHBI HA JIBYX YPOBHSIX: IIOPOTOBOM U
npoABUHYTOM. Jljig olleHKH C(HOPMUPOBAHHOCTH KOMIIETCHIIMM Ha JaHHBIX YPOBHSX
npumeneHa 100 - OayuibHas mIKana.

OuenuB | YpOBEHB Otan Onucanue Kputepun [lxan
aemble | copmupoB | popmMHupoBaH nokaszarenen OLICHHUBAHUSA a
KOMIIETE | AaHHOCTH ust OLICHU
HITUU BaHUS
OIIK-8 | Iloporossiii | 1. Pabota Ha | 3nams: [Tocemenwue, 41-60
y4eOHBIX 3HATh COJIEpPIKaHNE YCTHBIN OTIPOC,
3aHATUAX MPErnoaaBacMoro CEMECTPOBOE

2. npeaMeTa, MPUEeMbI 3a/laHue,
CaMocTosATe | pelieHus 3a1aq KOHTPOJIbHAS
JbHas Ymemu: pabota ,
paboTta M0JIb30BAThCS S3bIKOM | pedepat
MaTeMaTHKH, JIOTUYe- | SK3aMEeH
CKU CTPOUTH pelIeHHE
3ajmad, coouparh U CH-
CTEMaTU3UPOBAThH
IIPAKTUYECKUN MaTe-
puai
[IponBunyt | 1.Pabora Ha | 3uams: cymHocTs u | Ilocemienue, 61-
BIiA y4eOHBIX 3HaYCHUE ycTHBIN ompoc, | 100
3aHATHAX MaTeMaTUKd B pa3- | CEMECTPOBOE
2.CamMOCTOAT | BUTMM COBPEMEHHOTIO | 3aJJaHHUE,
eJIbHAs MH(POPMAIITMOHHOTO KOHTPOJIbHAs
pabota 00111ecTBa; pabota ,
COJIepKaTeIbHbIC pedepar
Uaeu, MIACHHBIC U | DK3aMEH

JOTNYCCKHUE CBA3H I10-

HATHM, METOAbl U
MIPUEMBI pelIeHust
3ajay

Ymems:

HACBHIIIATh JIOTIOTHH-
TEJIbHBIM YUEOHO-pa3-

9




BHUBAIOIIINM MaTepua-
JIOM COAEpKaHUE TIpe-
M0JIaBa€MOr0 MPEI-
METa; JIOTUYHO U rpa-
MOTHO HU3JIarath coo-
CTBEHHBIE YMO3aKIIIO-
YEHUS U BBIBOJbI
Braoemw:

KYJIbTYPOH
MaTeMaTU4YECKOTO
MBIIUICHUS, JIOTU-
YECKOU 1
ANTOPUTMHUYECKON
KYJIBTYPOW;
METOJIaMU U
MpUeMaMu YCTHOTO U
MUCHMEHHOTO
W3JI0KEHUS
MPEIMETHOTO
MaTepuana;
crocobamu
OCMBICJICHUS U
KPUTHYECKOTO
aHanu3a
uHbopMaIuy;
CXeMaMHM, METOJIaMH1
U PEKOMEHIAlUSIMU
JUIsL pELICHUS 3a7a4.

5.3. TunmoBbie KOHTPOJIbHBbIE 32JJaHUSI UJIM MHbIe MaTepHaJibl, HEOOXOAUMBbIE IJIs

OLlCHKH 3HAHWiIl, YyMEHWIl,

HABBIKOB H  (HJIM)

OIlbITAa

NeATeIbHOCTH,

XapaKTepu3yKIuX 3Tanbl GoOpMHUPOBAHHUSA KOMIIETEHUMH B Ipolecce OCBOCHUS

00pa3oBaTeJIbHOI MPOrpaMMBbl

OTHOmEHNs nopsaka
DiinepoBsl rpadsl
["amMubTOHOBEI TpadbI
CasizHOCTB Tpada
Iuxoaer B rpadax
[Tnockue rpadbr

©ooNo Ok WNRE

OTHoOIIEHHUS YKBUBAJICHTHOCTH

Tembl pedepaToB:
AnreOpa OMHAPHBIX OTHOIICHUN U OTOOPaKCHUIMA

Otobpaxenust u hakTOp-MHOKECTBA

10




10.depeBbs

11.Packpacku rpadon
12.0OpuenTtupoBaHHbie rpadbl
13.ITapocoueTanus
14.Tlepeuucnenue rpados
15.Koneunsie rpynmsl 1 ux rpadbl

CnHcoK BONPOCOB K IK3aMEHY:

OCHOBHBIE Ollepaly TEOPUU MHOKECTB U UX CBOMCTBA.
VYHuBepcanbHOE MHOKECTBO U TOTIOJTHEHHE MHOKECTBA.
['paduueckue wmrocTpauuy B TEOPUH MHOMKECTB.

JlexapToBO NMPOU3BEIEHNE MHOKECTB U €r0 CBOICTBA.
bunapHO€e OTHOLIEHUE U €r0 CBOMCTBA.

OTHOILIEHHE SKBUBAJIEHTHOCTH, IPUMEPBI.

Pa30uenne MHOKECTBA U OTHOILLIEHUE YKBUBAJIEHTHOCTH Ha HEM.
PaKkTOp-MHOXKECTBO, IPUMEPHI.

CoNoaRrLDNE

10.0T1obpaxeHnusi, BUIbI 0TOOpaKEHUH, MPUMEPHI.

11.Komrmo3uiusi 0ToOpaxeHui, CBOMCTBAa KOMITO3UIIUU.

12.TloacranoBku. PaznokeHue T™OJCTAaHOBOK B IPOU3BEICHUE
ITUKJIOB.

13.JIeKkpeMeHT ¥ YeTHOCTh TIOJICTAHOBOK.

14.Bricka3bIBaHUsI, OCHOBHBIE JIOTUYECKUE OTEPALIUH.

15.0cHOBHBIE CXEMBI JIOTHYECKH TIPABUIIBHBIX PACCYXKICHHM.

16.Anrebpa JIOTHKH, JIOTHYECKUE (QyHKITHU.

17.byneBa anredpa, IpuMeEpBHI.

18.Ilpeaukat 1 GopMyJIIbl JOTHKH TMPETUKATOB.

19.KBaHTOpHI, 0671aCTH 1EHCTBUS KBAHTOPOB.

20.0OcHOBHBIE OTIpeIeIICHHS TeOpHUH rpadoB.

21.Ctenenb BeplMHbL. JleMMa 0 pyKOMOXKaTHSIX.

22.I'padbl 1 OMHAPHBIE OTHOIIICHUS.

23.2inepoBsl rpadbl, KpuTepuit ditnepona rpada.

24.T"amMmunbTOHOBHI Tpadbl, TOCTATOYHBIE YCIOBUS.

Bonpocs! 1j151 pad0Thl HA YUeOHBIX 3aHATHSIX
[TepeunciauTe OCHOBHBIE ONIEPALIMU HAJlT MHOXECTBAMH.

Onummre nuarpaMmMsl Diiepa-BeHHa U X UCIIOJIb30BaHUE.

UYrto Takoe pazbrueHne MHOKECTBA U KaKOBa €ro PoJib?
JlaiiTe onpeneaeHrue OTHOIIEHHST SKBUBAJIEHTHOCTH.

NogakowdE
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HC3aBHCHUMBIX

CdopmynupyiiTe OCHOBHBIE CBOMCTBA OINEpaIvii HaJ MHOYKECTBAMH.

Kakumu cBolicTBaMu MOTYT 00J1a/1aTh OMHApHBIE OTHOLIEHUSI HA MHOYKECTBE?

Kaxkwue Buna oTHoueHui nopsiika cymectBytor? [IpuBeaure npuMepsl.



8. Kakwue oTHOIlIEHUS HA MTape MHOKECTB HA3bIBAIOTCS OTOOpaKEHUSIMU ?

9. Maiite onpezaeneHue OUEKTUBHOTO OTOOpAKESHHUS.

10.laiiTe onpeaeeHne MoACTaHOBKH.

11.Kak onpenensieTcss yMHOXKEHUE NOICTAaHOBOK?

12.Kakumu cBoMicTBaMH 00J1a/1a€T yMHOKEHUE MTOACTAHOBOK?

13.Yto Takoe TpaHCIIO3HIIHS?

14. JlokaxxuTe, 94TO JTFOOYIO TTOJICTAHOBKY MOYKHO TIPEICTABUTH B BUJIC TIPOU3BEICHUS
TPAHCIIO3ULIUH.

15. laiiTe onpezeneHne BbICKa3bIBAHUSAM U JIOTUYECKUM ONEPAIUsM C HUMHU.

16.Yto Takoe noruyeckas hopmyna?

17.Kakue ¢opmysabl Ha3bIBAIOTCS TOXACCTBEHHO WCTUHHBIMHU, TOXIECTBEHHO
JIO’KHBIMHU U BBITIOJIHUMBIMU ?

18.Kax npoBeputh, kakas hopmyiia gaHa?

19.Yto Takoe sorudeckas GyHKIHAS?

20. JlaiiTe onpeneneHrne KBAaHTOPOB U OTHIIIUTE UX HCTIOIh30BAHHE.

21.Yto Takoe 10Ka3aTeILCTBO B MATEMATHKE?

22.CopmynupyiiTe mpaBuiia BEIBOA.

23.0060cHyiTe METOT A0Ka3aTeNbCTBA OT MIPOTUBHOTO.

24 .Tlepeuncnure CymeCTBYIOIINE BUIBI TEOPEM.

25.JlaiiTe onpezeneHrue HEOOXOANMMBIM U IOCTATOYHBIM YCIIOBHSIM.

26.1atiTe onpenenenue rpada.

27.KakoBo rpaduueckoe npeacrabienue rpada?

28.Kaxkue Buna rpada cymiectBytor?

29.Kakumu crioco6amu MOXHO 3aaaTh rpad?

30.YTo Takoe cTerneHb BEPIITUHBI?

31.Kakumu cBoiictBamu o0nagaeT rpad OTHOIIECHUS! SKBUBAJICHTHOCTH?

32./latiTe onpenencHue CBA3ZHOTO rpada.

33.UTto0 Takoe 1emnb 1 UK B Tpade?

34.Kaxue rpadpl Ha3bIBAIOTCS MIEPOBBIMU?

35.Kakwue rpadnl Ha3bIBaIOTCS TAMUITBTOHOBBIMU?

36./latiTe onpenencHue nepena.

37./latiTe onpenencHUE MPaBIIBHON pacKpacku rpada?

38.Kakwue rpadnr Ha3bIBArOTCS TIIOCKUMU U TUTAHAPHBIME ?

39.Kaxkue rpadsl He ABISIOTCS TIJIaHAPHBIMU?

40.0nummre UCTOPUUECKHUE 3a7a4u TeOpun rpadoB.

TecT. IjIeMeHTHI TEOPUH MHOKECTB U MATEMATHYECKOMH JJOTHKH
1. 3ananbl MHOKecTBa A={1,2,3} u B={1,2,3,4,5}. Bepubim ansa uux Oyaet
YTBEPKJICHHE:
a) MHOKecTBa A 1 B cOCTOST M3 OTMHAKOBBIX AJICMCHTOB;

b) mHOXecTBa A 1 B paBHbI;
C) MHOXXECTBO A BKJIIOUYaeT B ce0si MHOXKECTBO B;
d) mHOecTBO B BKIItOUaeT B ceOst MHOXKECTBO A.
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2. Ha ¢akynbTeTe yyarcs CTyA€HTbI, UMEIOLIME JOMAIIHUM MEpCOHAIbHBIN
KOMIIBIOTED M CTYACHTBI, HE HMEIOIIME JOMAIIHEr0 NEPCOHAIBHOTO KOMIBIOTEPA.
[Iyctb A - MHOXECTBO BCEX CTYIEHTOB (akynpTeTa; B - MHOXECTBO CTyIEHTOB
¢dakynpTeTa, IMEIONIUX JOMAIIHUI NIEPCOHANBHBIN KoMmbloTep. Torma pasHocTeio A\B
ATUX MHOXECTB OYJET ...

d) MHOXECTBO CTYACHTOB (paKkyibTeTa, HE UMEIOIIHUX JTOMAITHETO MEPCOHAIBLHOTO

KOMIIBIOTEDA;

b) MHOXecTBO cTyIneHTOB (pakyibTeTa, HMMEIOMIMX JOMAIIHUA IEePCOHATBHBIN

KOMIIBIOTED

C) MHOXECTBO BCEX CTYICHTOB (haKyJIbTETa,
d) mycroe MHOXECTBO.

3. Bri6epute Takue MHOkecTBa A 1 B, uTo A siBisieTCst TOJIMHOXKECTBOM B.

a) A={1,2,5} B={1,2,3,4};
b) A={1,2,3,4} B={1,2,3};
) A={1,2,4} B={1,2,4,5}.

4, Jlano muoxectBo A={34,68,136,272}. UeMy paBHa MOIIHOCTb 3TOT'O
MHOKECTBA?

5. Ecau oTHOomeHUe 3a1aHo HCPaBCHCTBOM: 4X-2y>0, TO JAHHOMY OTHOIICHHUIO
MIPUHAIJICKHUT CIICAYIOIIAA Ilapa YuCCII:
a) (-1,0); b) (1,1);
¢) (0.1); d) (0,-1).

6. Kakue u3 crenyronmx npeajioKeHnl He SIBJISIFOTCS BBICKA3bIBAHUAMU ?
a) B co3pesnuu Kaccuoren ecTh )KH3Hb;
b) 2 — ueTHOE UMCIIO;

) ropona [Tapux HaxoauTcs B A3uu,
d) 3>5.

7.BriOepuTe npaBUIIbHBINA BapUaHT:
a) VxB = Vx(A V B);
b) (WVxAV VxB) = (AV B);
c) (VxAVvVxB) =Vx(AV B);
d) (vxAv VxB) = B.

8.Beipaxkenue A=>(B=>C) |= B=>(A=>C) 310 npaBuio:
a) OTpUIIaHUS;
b) mepecTaHOBKH MOCHLIOK;
C) CHJUIOTHU3Ma,
d) coequHEHHS MOCHLIOK.
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9. IIpuMepOM BBIIOIHUMOM (YOPMYJIBI SBIISETCS:
a) VxA(x,y, bl);
b) A - B;
C)A = B;
d) - A.

KonTpoabnas pabora 1 OCHOBBI TEOPUN MHOKECTB

1. CocraBuTh TabNUIly MICTHHHOCTY IS BHICKA3bIBAHUSA: (A= B) < (Z_} = Z) :

2. TIpoBepbTe paBHOCHILHOCTE: A& B=C=Av Bv C.

3. YcraHoBUTe, HAXOAATCS JIU B OTHOIIEHUH JIOTHYECKOTO CIIEIOBAHMS MIPEITIOKEHUST A
u B, ecmu: a) A — «Yucno x — yetHoe», B — «umcno x kpatHo 7»; 6) A — «B
yeThipexyroiibhuke ABCD nuaronanu paBHbe, B — «Uetsipexyronbauk ABCD —
IPSIMOYTOJILHUK.

4. Jlanbl MHOXKeCTBA A={Xx|-2<x<31xeR} U B={x|1<x<6,4; xe R}. Haiitu n

m300pasuTh Ha umcioBoi mpsimoii muoxkectBa A(1B, AUB, A\B, B\A.
Pucynkn compoBOIWTH COOTBETCTBYIOIIMMH 3amucsiMu. Ha koopauHaTHOM
TJIOCKOCTH M300pa3uth Ax B.

5. Pacnonoxute cieAyronMe MHOXECTBAa TaK, 4YTOObI KaXJ0e M3 HHUX ObLIO
MOJMHOKECTBOM CHEAYIOLIETO
(KNF)UM, MNK, MN(K\F), MN((FUK).

6. B rpynme 9 yenoBek — 5 aeBymiek u 4 roHomeit. Hy)xHo copmMupoBaTh KOMaHIy U3
4-ex 4eNmoBEK TakK, 4TOObl B €€ CocTaBe ObUIO HEe MeHee 3-X AeBylIeK. CKOJIbKO
CYIIECTBYET Pa3IMYHbIX BApUAHTOB (DOPMUPOBAHUS KOMAH/IbI?

7. N3 100 yenoBek aHMIMICKUH S3bIK U3ydaroT 30, HeMeukuit — 42, ¢ppaniry3ckuii — 28,
aHrMickuii 1 HeMmenkui 10, aHrauiickuii U (QpaHIy3CKHM — 5, HEMEUKUHA u
bpaniy3ckuii — 8. Bce Tpu sa3pika usydaroT Tpu cryieHTa. CKOJBKO CTYACHTOB
U3Yy4aeT TOIbKO OAUH s13bIK? CKOJBKO CTYACHTOB HE M3Y4YaeT HU OJJHOTO S3bIKa?

KonTposbHasi padora 2 JiaemeHThI Teopuu rpagos

1. HM300pa3urb Bce  mnomapHo  Heu3oMopdHble  4-BeplIMHHBIE  rpadbl
0e3 meTenb U KpaTHBIX pedep.

2. CymectByer nu  6-BepmMHHBIA  Tpad  06e3  meTenb M KpaTHBIX
pebep, umeromuii Takoi Habop cTeneHel BepumH: (2, 2, 2,4, 5, 5)?

3. Hoxa3ath, 4TO NJIsi BCAKOTO 7 > 3 CYyIIECTBYET I-BEPUIMHHBIN CBSI3HBIA Tpad Oe3
meTejab W KPaTHBIX pedep, coaepkamuid n-1 BepIIMH C HEPABHBIMH JAPYT JPYTy
CTETICHSIMH.
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4. B rocynapcte 100 ropooB, 1 U3 KakJ10ro U3 HUX BeIXOAUT 4 noporu. CKOJIbKO
BCETO JIOPOT B TOCyJapcTBE?

5. Han xycok nmpoBoioku mHOW 120 cM. M0XHO 111, HE JJ0OMasi POBOJIOKH,
M3TOTOBUTH Kapkac Kyoa ¢ pedbpom 10 cm?

6. Kakoe HauMeHbIIIee YHCII0 pa3 MPUACTCS JOMaTh IMTPOBOJIOKY, YUTOOBI BCE kKe
U3rOTOBUTH TpeOyeMbIi Kapkac?

7. I'paHn HEKOTOPOTO MHOTOTPAHHHMKA PACKPAIIICHBI B JIBa I[BETA TaK, YTO COCETHUE
IpaHu UMEIOT pa3Hble 11BeTa. MI3BeCTHO, UTO BCe IpaHu, KpOMe OJTHOM, UMEIOT YUCTIO
pEoep, kpatHoe 3. Jloka3aTk, 4TO M 3Ta OFHA TPaHb UMEET KpaTHOE 3 umciio péodep.

CeMmecTpoBoe 3a/1aHue /151 CAMOCTOSITE/ILHOI padoThI

1 B ctpane [{udpa ectp 9 roponos ¢ HazBanusmu 1, 2, 3,4, 5,6,7, 8, 9.

[lyTemecTBeHHUK OOHAPYKIII, YTO JBA TOPOJIa COSTMHEHBI aBUAJTUHUEH B TOM U

TOJIbKO B TOM CITy4dae, €CJIM JIBy3HaUHOE YHCIIO0, COCTABIIEHHOE U3 IU(p-HA3BAaHUMN ITHX

ropoJioB, Aenutcs Ha 3. MoxHo Ji JoOpaThest u3 ropoaa 1 B ropoa 9?

2. B rocynapctse 100 roposioB, ¥ U3 Kaxxa0ro u3 HuX BeIXoauT 4 noporu. CKOJIbKO

BCETO JOPOT B TOCYAapCcTBE?

3. JlokaxuTe, 4TO B IEPEBE €CTh BEPIINHA, U3 KOTOPOH BBIXOAUT POBHO OJTHO peOpo

(Takas BepUIMHA HA3bIBAETCS BUCSUEH).

4. B knacce 28 yenoBek. MoOXeT 11 ObITh TaK, 4YTO 9 U3 HUX UMEIOT 110 3 pyra (B 3TOM

kiacce), 11 —mo 4 napyra, a 10 — o 5 apyzei?

5. JlokaxkuTe, 4TO NIpH yIaJIeHUH JIF0OOTo pedpa 13 IepeBa OHO MPEBpaIlaeTCs B

HECBSI3HBIN rpad.

6. a) Jlam kycok mpoBojiokr miauHOW 120 cM. MOXHO 5, HE JIOMas MPOBOJIOKH,

M3TOTOBUTH Kapkac kyba ¢ pedpom 10 cm?

0) Kakoe HaumeHblIIIee YUCIIO pa3 MPUIETCS JIOMATh MPOBOJIOKY, UTOOBI BCE JKe

W3TOTOBUTH TpeOyeMblii Kapkac?

/. 'paHu HEKOTOPOT'O MHOTOTPAHHUKA PACKPAIIICHBI B /IBA IIBETA TaK, YTO COCETHUE

rpaHu UMEIOT pa3Hble 1BeTa. MI3BECTHO, UTO BCE rPaHu, KPOME OJHOM, UMEIOT YUCIIO

pE6ep, kpatHoe 3. JlokazaTh, 4TO U 3Ta OJHA TPaHb UMEET KpaTHOe 3 yucyo peédep.

8. B xoMITaHNM y KaXIbIX ABYX JIFOJEH POBHO MATH OOIIUX 3HAKOMBIX. J[okakuTe, 9T0

KOJIMYECTBO IMap 3HAKOMBIX JICJIUTCS Ha 3.

ITonckaszka

Bripazute KoJu4ecTBO TPOEK MOMAPHO 3HAKOMBIX JIFOJICH yepe3 KOJIUYECTBO Tap

3HAKOMBIX.

9. 12 maxmMaTUCTOB ChITPANIA TYPHUP B OJIMH KpyT. [IoTOM Kaxablii U3 HUX Hanucan 12

cuckoB. B mepBom TosbKO OH, B (K+1)-M — Te, kTo ObLIH B K-M ¥ Te, Y KOro OHH

BbIMrpanu. OKa3anock, 4To y KaXJ0ro maxmarucra 12-i cnucok orandaercs ot 11-ro.

CKoJIbKO OBLITIO HUYBHX?

10. JlaHO HECKOJIBKO OCNBIX M HECKOIBKO YEPHBIX ToUeK. M3 Kaxmoit Oenoi TOUYKH UACT

CTpeJKa B KaXIyl0 YEPHYIO, Ha KaXJOW CTpEJIKE HAlHUCAaHO HAaTypajbHOE YHUCIIO.

N3BecTHO, UTO €CiM MPOUTH TO JIFOOOMY 3aMKHYTOMY MapHIpyTy, TO TPOU3BEIACHUE

YuCell Ha CTpeJiKaxX, MAYIIUX 10 HAMPABJICHUIO IBUKEHUS, PABHO ITPOU3BEICHUIO YHCEIT
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Ha CTpesKax, WAYLIMX MPOTUB HaIpaBieHUs JBMKeHUs. O0s13aTeaIbHO U TOTJa MOKHO
IIOCTaBUTh B KaXJI0M TOYKE HATYPAJIbHOE YMCIIO TaK, YTOOBI YMCIO HA KaXKJI0M CTpENKe
PaBHSJIOCH IPOU3BEACHUIO YUCEN HA €€ KOHIAX?

11. B cTpane Mepa pacroiokeHO HECKOJbKO 3aMKOB. M3 kaxoro 3amka BeAyT TpHU
noporu. M3 kakoro-To 3aMka Bblexail pbilapb. CTpaHCTBYS 110 JOpOraM, OH M3 KaXKJI0r0
3aMKa, CTOSAIIEr0 Ha €ro IyTH, MOBOpauyMBaeT JMOO HampaBo, JUOO HaJIeBO IO
OTHOLIEHUIO K J0pore, Mo KOTOPOHM mpuexan. Peiljapb HUKOrJa HE CBOPAYMBAET B TY
CTOPOHY, B KOTOPYIO OH CBEpHYJ mepeln 3TuM. JlokazaTh, 4TO KOrja-HUOYIb OH
BEPHETCS B UCXOIHBIN 3aMOK.

12. Mexny 3axxuMamMu A 1 B BKITIOU€HO HECKOJIBKO conpoTuBiaeHU. Kaxoe
CONPOTHUBJIEHUE UMEET BXOJTHOM U BBIXOJHOU 3aXKUMbl. Kakoe HauMeHbIIIee YUCIIO
CONMPOTHUBJICHUI HEOOXOIMMO UMETh U KaKOBa MOXET ObITh CXeMa UX COCAMHECHMUS,
YTOOBI IPU MOPYE JIFOOBIX JAEBITH CONPOTUBICHUN LIENb OCTABaJIach COSANHSIONIECH
3axuMbl A 1 B, HO He 6110 KOopoTKOro 3ambikanus? (ITopya conpoTUBIEHUS: KOPOTKOE
3aMbIKaHUE WIIH OOPBIB.)

13. B kmacce yuutcs 13 mampumkoB u 13 pmeBouek. B genr 8 Mapra HEKOTOpBIE
MaJIbYMKHU [TO3BOHUIIM HEKOTOPBIM J€BOYKAM M MO3APABHIIM UX C MPA3THUKOM (HUKAKOU
MaJIbYMK HE 3BOHMJI OJHOM M TOM K€ JeBOUYKe ABaXbl). OKa3anock, 4TO AETeH MOXKHO
€AMHCTBEHHBIM 00pa3oM pa30uTh Ha 13 map Tak, 4yToObl B KaXJOW Mape OKa3alIHCh
MaJb4YUK C JE€BOYKOM, KOTOpOi OH 3BOHMI. Kakoe HanOoblliee YUCIO 3BOHKOB MOTJIO
OBITH clienaHo?

14. JlokaxuTte, 4TO Cpeau JHOOBIX IIECTU YEIOBEK €CTh MO0 TPOE MOMAPHO 3HAKOMBIX,
a0 Tpoe MONapHO HE3HAKOMBIX.

15. 3a KpyTabIM CTOJIOM CUAST HECKOJBKO rocTeil. HekoTopble n3 HUX 3HAKOMBI MEXY
co00if; 3HAaKOMCTBO B3aUMHO. Bce 3HaKOMBbIE Ka)XJ0ro roctsi (cuuTas €ro camoro)
CUAAT BOKpYI CToOJla 4Yepe3 paBHble NpoMexyTku. ([nst npyroro uenoBeka 3Tu
MIPOMEKYTKH MOTYT OBITb APYrMMH.) VM3BECTHO, YTO KaKIble ABOE MMEIOT XOTA Obl
OJIHOTO O0IEro 3HaKoMOro. JIokakuTe, 4To BCEe TOCTU 3HAKOMBI PYT C APYTOM.

16. B knacce 6ombie 25, Ho MeHbIie 31 yenoBeka. Kakaplii MadbuuK APYKUAT C IBYMS
JE€BOYKaMHU, a Kaxas 1IeBoUKa — ¢ TpeMs MasibunkaMu. CKOJIBKO YeJIOBEK B Kiacce?

17. MoXHO 51 IpoBECTU B ropojie 9 aBTOOYCHBIX MAPUIPYTOB U YCTAHOBUTH HA HHX
OCTAHOBKM TakK, 4TO Kakue Obl 5 MapuIpyTOB HU ObUIM B3AThbl, HAAETCS OCTAaHOBKA, HE
JeXallasi HU Ha OJHOM U3 HUX, a JIF0Oble 7 MapLIpyTOB MPOXOJST YEPE3 BCE OCTAHOBKHU.

18.  HM3oOpasuth  Bce  momapHO  Heu3oMopdHBIE  4-BeplIMHHBIE  Tpadbl
0e3 meTenb U KPaTHBIX pedep.

19.Iloctpouts  Bce  moOMapHO  HEW3OMOP(MHBIE  HECBSI3HBIC  S-BEPIIMHHBIC
rpadpl, He UMEIOIINE TIETENb, KPATHBIX peOep U M30JUPOBAHHBIX BEPIIIHH.

20.1306pa3uth BCE MONapHO HEN30MOP(QHBIE 6-BEpIINHHBIE rpadsl
0e3 1meTenb U KpaTHBIX pedep, cocTosmime: u3 4 KOMIIOHEHT; 2) U3 3 KOMIOHEHT; 3) U3
OJIHOM KOMIIOHEHTHI U UMEIoIIHe 7 pedep U 2 BUCSYUE BEPIIHHEI.

21.Ckoibko CYILIECTBYET MTONIaPHO HEU30MOPPHBIX 0-BEpILIMHHBIX
rpadoB 0e3 meTear M KpaTHBIX pedep Cco CleayromuM HaOopoM  cTerneHen
BepiuH: (2, 2, 3, 3, 3, 5)?
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22.CKONBKO  CYIIECTBYeT  TONMAapHO  HEM3OMOP(HBIX, HE  HUMCIONMX  IIe
TeIb W KpaTHBIX pebep KkyOumdeckux TrpadoB ¢ O BepmmHamu? Ecte 5
Cpenu HUX JBYIO0JIbHBIC Tpadb1?

23.CymecTtByeT M 6-BepmMHHBIA  Tpad  06e3  merenb W KPAaTHBIX
pebep, IMEIoIIHK Takoi Habop creneHel BepmuH: (2, 2, 2, 4, 5, 5)?

24 .BbISICHUTD, KakKue HaOOPBI CTEIIEHEW  BEPUIMH MOTYT ObITh Yy
0-BepIIMHHBIX CBA3HBIX TrpadoB 0Oe3 meTenp M KpaTHBIX pedep, HUMEIo
mux 7 pebep W coaepkKallMX BEpUIMHY CTENEHHM 2 U BEpIIMHY CTeneHu 3.
JUist  KaXaoro JOMyCTUMOTO Habopa CTENeHed BepIIMH IOCTPOUTh IPUMEP
COOTBETCTBYIOIIETO rpada.

25.Ilokazath, 4uyto B Jw00OoM rpade ©Oe3 1merenb M KpaTHBIX  pedep,
coliepKalieM He MeHee 2 BepIIMH, HaWayTcs 2 BEpUIMHBI C OJWHAKOBBIMH
CTETICHSIMU.

26.Jlokazath, 4TO JJIs BCAKOTO # > 3 CYIIECTBYET I-BEPIIMHHBIA CBS3HBIA rpad Oe3
MeTenb M KpaTHBIX pedep, coaepKammii zn-1 BEpIIMH C HEPaBHBIMH JPyT APYTy
CTETICHSMH.

5.4. MeToanyeckue MaTepuaJibl, Onpeaesilouiue Mpoueaypbl OLeHUBAHUSA
3HAHUH, YMEHMi, HABHIKOB M (MJIM) ONbITA NEATEJbHOCTH, XaPAKTEPU3YHIIHNX
Tanbl POPMUPOBAHUSA KOMIIETEHLIMIA.

OrneHMBaHKUE CTETIEHH OCBOCHHUS OOYYaIOIMMHUCS TUCIUILIAHBI OCYIIECTBIISETCS
Ha ocHOBe «llonoxkenue o OayuIbHO - PEUTHHTOBON CHUCTEME OILIEHKH YCIEBA€MOCTHU
ctyaeHToB MI'OVY».

ComnoctaBUMOCTh ~ PEUTHMHTOBBIX  IOKa3aTeled  CTyJEeHTa IO  Pa3HbIM
JTUCIUIUIMHAM U OQJITBHO - PEUTHHTOBOM CHCTEMBI OLIEHKH YCIIEBAEMOCTH CTYJIEHTOB
oOecrieunBaeTcsl TMPUHSATHEM €AMHOTO MEXaHW3Ma OIEHKH 3HaHUM CTYICHTOB,

BBIPQXXEHHOTO B Oaiax, corjlacHo koTtopomy 100 6amioB — 3TO MOJHOE YCBOCHHE
3HAHUW TI0 Yy4YeOHOW JUCHMIUIMHE, COOTBETCTBYIOIEe TpeOOBaHUsIM y4eOHOM
MPOTPaMMBL.

OcHOBHBIMH (hOpMaMU TEKYIIETO M UTOTOBOIO KOHTPOJISI SIBJISIFOTCS YCTHBIC
OMPOCHl TPYNIIBI BO BpeMsi MPAKTUUECKUX 3aHSITHH, TECTUPOBAHUE, KOHTPOJIbHBIC
paboThI, CEMECTPOBOE 3aJaHUE JIJIsl CAMOCTOSTENILHON Pa0OTHI U 3a4€T C OLICHKOM.

[IpoBepka BBINOJHEHHUS JOMAIIHUX 33aJaHUM PETYJISPHO OCYIIECTBISETCA
MpenoAaBaTeyieM Ha 3aHATUSIX. TakkKe Ha 3aHATHSIX TMPOBOJATCS TEKYIIUE YCTHbBIC
OMPOCHI CTYJEHTOB, TECTHUPOBAHMUE, OOCYKIEHHE XOJia BBIOJHEHHUS CEMECTPOBOTO
3a/1aHusl.

Htoropas oneHKa 3HaHUM CTYJIECHTOB [0 U3y4Ya€MOW NUCUUILUIMHE COCTABJISET
100 6ammoB, KOTOpbIE KOHBEPTUPYETCS B OIEHKY IO MATHOAUTPHOW IIKayie (UTOTOBas
(dhopma KOHTPOJISI — 3a4€T C OIIEHKOM ), TT0 CIIEYIOIEH CXeMe:

[Ixana onenok npu 100-6atbHOM cucteme 3a | OrieHKa 10 100-
3ayeT OrneHka 10 5-0ajJpHOU cucTeEME OanbHOI cUcTEME
5 \ OTanyHO 3a4TEHO 81 —100
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4 | Xoporo 61 — 80

3 | YI0BIE€TBOPUTEIBLHO 41 —60

2 | HeynoBneTBopuTeIbHO | HE 0—40
324TECHO

O6mass omenka (100 OamIoB) CKIaAbIBA€TCI W3 OICHKA 3a TEKYIIYIO
ycreBaeMocCTh (84 6amioB), U OIEHKH 3a 3k3aMeH (16 6amioB)
1) Ilocemenue 3anstuit — 0.5 6am.
Bcero — 27 6annoB no unciny 3aHITUR (JICKIIMOHHBIE Y TTPAKTHYECKUE 3aHATHS).
2) BeimosiHeHUE CeMecTpOBOIo 3a7aHus — 8 0aJoB.
3) Pedepar — 5 6amna
4) KontponbHas padboTta — 8 6ajuioB
Bcero 16 6annoB no uncity padbot
5) YcrHblii onpoc -2 6ana
Bcero — 28 6aioB 1o 4ncily 3aHATUN
6) Dx3ameH -16 6amoB.

Kpumepuu oyenueanusa ycmnozo onpoca

Ecau cTynmeHT wu3nmaraer Marepuall IMOCIEI0BAaTeIbHO W TPaMOTHO, JejiaeT
HE00X0IMMbIe 000OIIICHHS U BBIBOJIbI, TO eMy BbicTaBisieTcs (0.5 Oania.

Ecnu crygeHT u3naraeT Marepuall HEMOJIHO, HO IMOKa3aHO oOliee MOHMMAaHUE
BOIIPOCA U IIPOJEMOHCTPUPOBAHbI YMEHUS, JOCTATOYHBIC /I JAJIbHEHIIETO YCBOCHUS
Marepuana, WM HMEIHUCh 3aTPYJHEHUs, WIM JOMYIIEHbl ONIMOKA B OMNpEACICHUU
MOHSATUH, HCIOJIb30BAHUM TEPMHUHOJOTHUM, HCIPABJICHHBIE TOCIE 3aMeyaHUui
MpenojaBaresis, Mpyu 3TOM CTYJICHT JellaeT HeoOXOoauMble 000OIIEHUSI U BBIBOJBI, TO
emy BoIcTaBigercs 0.25 6am.

Ecnu cTyaeHT He pacKpblBa€T OCHOBHOTO COJEpXkaHUs ydueOHOTrO MaTrepuaina,
JEMOHCTPUPYET HE3HAHWE WJIM HETMOHHMMaHHE OOJblIed Wi Hanbojee BaKHOM 4acTh
y4eOHOro Marepuana, JOMyCKaeT OWIMOKA B  ONPENETICHUU TOHSATHH, MpuU
HCIOJIb30BaHUU TEPMUHOJIOTUH, KOTOPBIE UM HE MCIPABISIOTCA IOCJIE HECKOJIBKUX
3aMeYaHMil MMpenoaaBaTelis, ToO eMy BbicTaBisiercs 0 6aios.

Kpumepuu OUEHUBAHUA cemecmpPOo6020 3a0anusn

Ecnu cryaeHT mnpaBWiIbHO pemuil Bce 3afaHusi U OOOCHOBAJ TOJIYYCHHbBIC
pe3yiabTaThl, TO €My BBICTaBJISIETCS 8 OaJIOB.

Ecnu cTymeHT mnpaBWibHO peImMi BCE 3aJaHus, HO HE CMOT OOOCHOBAThH
MOJTyYCHHBIC PE3YIbTAThl, TO €My BBICTaBJISETCS 7 0aJIoB.

Ecmu crynent npaBunbHO pemmn 60% - 80% Bcex 3amaHuii, HO HE CMOT
000CHOBATh MOJyYEHHbIE PE3YJIbTATHI, TO EMY BBICTABIISIETCS 6 OAILIOB.

Ecnu ctyaent npaBunbHO permmn 50% Bcex 3aaHuii 1 000CHOBAJ MOJTYYCHHbBIC
pe3yabTaThl, TO €My BbICTaBJIseTCS 5 0aIoB.

Eciu cryaent npaBunbHO pemmn 50% Bcex 3amaHuii 1 00OCHOBad HE BCe
MOJYYEeHHbIC PpE3yJbTaThl, TO €My BbICTaBisercs 4-1 Oamn (B 3aBUCHMOCTH OT
KOJINYECTBA M CTEIIEHW UMEIOIINXCS OITMOOK 1 HEJOUYETOR).
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Ecnu cryaenT npaBuibHO pemna meHee 50% Bcex 3aaHuil 1 cMOT 000CHOBATH
MOJTyYEHHBIC PE3YIbTAThl, TO €My BBICTaBJseTCs 1 Oas.

Ecnu crygnent npaBwibHO pemsi mMeHee 50% Bcex 3agaHuid M HE CMOT
000CHOBaTh MOJIy4YEHHBIE PE3YJIbTATHI, TO EMY BbICTaBIsIeTCs () OaILIOB.

Kpumepuu ouyenusanun peghepamos

Kputepun

5 0amna | AOKJIaA IO TEME COCTaBJICH CaMOCTOSITENIBHO, IPOJIEMOHCTPUPOBAHO
yMEHHUE H3jaraTh MaTepuaji TOCJIEIOBAaTeIbHO U TI'PaMOTHO, JejaTh
HE0OXOuMbIe OO0O0OIICHUS W BBIBOJABI,  IMPE3EHTAlMSA aJeKBATHO
OTpaXKAET COJIEpKAHUE JTOKIIaIa

4 Ganna | TOKJIAX MO TEME COCTaBIIEH CaMOCTOSITENBbHO, MPOAEMOHCTPUPOBAHO
YMEHHE H3JlaraTb MaTepuaj IOCIeJ0BaTeIbHO W TPamMOTHO, JAeNaTh
Heo0XouMBbIe 00001IIEHUS ¥ BBIBOBI, HO HET MPE3CHTAIIUU

3 6amna | JOKJIaM MO TeME YAOBJIETBOPSET TPeOOBaHMSIM Ha OIEHKY B 3 0asuios,
HO MpU OTOM JIONYIIEHbI OJWH—JBAa HEI0YEeTa MPU OCBEUICHUU
OCHOBHOTO COJIEPXAHUSI TEMBbI, HCIPABICHHBIE IO 3aMEYAHUIO
npernojaBatess, Wik JOMYIICHbl OIIMOKa WK 0ojiee JBYX HEI0YETOB
OpU OCBEIICHHMH BTOPOCTENEHHBIX BONPOCOB, KOTOPHIE JIETKO
UCIIPABIIAIOTCA IO 3aMEYaHUIO MPENOAAaBaTeNsl, WIH B JOKIaJAE MOXKET
OBITh HEJIOCTATOYHO TMOJHO Pa3BepHyTa apryMEHTAIUs

2 0ann HEMOJIHO, HEIMOCIIEIOBATEIRHO PACKPBITO COJECpPKAHUE MaTepualia, HO
MoKa3aHo oO0lllee MOHMMAaHUE BOMpPOCAa W IPOJEMOHCTPUPOBAHBI
YMEHUS, TOCTATOYHBIC JJISI AAJIBHEUIIEro YCBOCHUsI Marepuana, Wiu
UMEJIUCh 3aTPyJHEHUS, WIM JIOMYyIIEHbl OIIMOKU B OIpEIeICHUN
MOHSTUW, WCMOJIb30BAHUA TEPMHUHOJIOTHHM, WCIPABJICHHBIE TOCIE
3aMEUaHUM MPENnoJaBaTeisi, WJIM CTYJICHT HE MOXKET IPUMEHUTH
TEOPHIO B HOBOM CUTYalluu

1 Gamm | HE  pacKpbITO OCHOBHOE  COJEp)KaHHE yd4eOHOTO  MaTepHaa,
OoOHapy»X€HO HE3HaHWE WM HEMOHMMaHWE OoJbIIeH wim Haubojee
BOXHOM 4YacTH y4eOHOro Marepuaia, JOMYyIIeHbl OIIMOKA B
OTpeNeICHU TOHSATUH, TIPU UCIIOJIb30BAHUU TEPMHUHOJIOTHH, KOTOPHIE
HE MCIPABJICHBI MTOCJIC HECKOJIBKHUX 3aMEUaHU MPENo1aBaTes

Kpumepuu oyenuganun Konmponwvhoii padomul

Ecnu cTyaeHT mnpaBWIBHO pemui BCE 3aaHUs M OOOCHOBAJ TIOJIyYCHHBIC
pe3yIbTaThl, TO €My BBICTABJISCTCS 8 OaJIIOB.

Ecnu cTymeHT mnpaBWiIBHO pEIIMJ BCE 3aJaHWs, HO HE CMOT OOOCHOBAThH
MOJTyYCHHBIC PE3YIBTATHI, TO €My BBICTABIISIETCS 7 OaJIOB.

Ecmu crynent mpaBwibHO pemmmnn 60% - 80% Bcex 3amgaHuii, HO HE CMOT
000CHOBATh TIOJyYCHHBIE PE3YJIbTATHI, TO EMY BBICTABIISIETCS 6 OAILIIOB.

Ecmu crynent npaswibHo permi 50% Bcex 3agaHuil 1 000CHOBA MOJTyYCHHBIC
pe3yabTaThl, TO €My BBICTaBJISETCS 5 0aJIOB.
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Eciu crygent npaBuibHO pemmnn 50% Bcex 3amaHuil M1 0OOCHOBaJ HE BCE
MOJIyYEHHBIE PpEe3yJbTaThl, TO €My BbICTaBisieTcss 4-1 Oamwn (B 3aBUCHMOCTH OT
KOJIMYECTBA M CTETIEHU UMEIOIINXCS OIIMOO0K U HEOUYETOB).

Ecnu ctynent npaBunbHO pemrn MeHee 50% Bcex 3amaHuil 1 cMor 000CHOBATH
MOJIyYEHHBIE PE3YIbTAThI, TO €My BbICTaBisieTcs 1 Oas.

Ecnmu cryneHT mnpaBuwibHO pemmn MeHee 50% Bcex 3alaHuid MU HE CMOT
000CHOBATh IIOJIy4YEHHBIE PE3YJIBTAThI, TO €EMY BbICTaBisieTcs ) 0amIos.

Kpumepuu OUCHUGBGAHUA Oomeemoes cmydenmoe Ha 3K3amene

basb Kpurepuu onieHrBanus

15-16 CTYJICHT CBOOOJHO OPUEHTUPYETCS B TEOPETUUYECKOM MaTepuae,
3HaeT (HOPMYJIUPOBKH OIPEACIICHUA, TEOPEM H CBONCTB, TPaMOTHO
MPOBOJIUT  JOKAa3aTeIbCTBA TEOPEM W  CBOWCTB, IPaBUIIBHO,
apTyMEHTHPOBAHO OTBETHJI Ha BCE JOMOJHUTCIBHBIC K OWIETY
9K3aMEHa BOMNPOCHI, TPUBEN TMPUMEPHI, BIAIEET MPUEMAMH
pPacCyXIIEHUS M COTIOCTaBIIICT MaTepruall U3 Pa3HbIX UCTOYHUKOB, 0e3
OIKUOOK BHITOJHUJ MPAKTHYECKOE 3aJaHIE

12-14 CTYJEHT XOpOIIO OPUEHTUPYETCSI B TEOPETUUECKOM MaTepHalie, 3HAET
(bOpMyIHMPOBKH OCHOBHBIX OIPEICIICHUI, TEOPEM U CBOMCTB, TPAMOTHO
POBOJMT JOKA3aTEIbCTBA TEOPEM M CBOMCTB, NPABUIBHO OTBETHUJ HA
JOTIOJIHUTENIbHBIE K OWJIETY SK3aMEHa BOMPOCHI, MPUBET HEKOTOPHIC
npuMephbl, 6€3 omKMOO0K BBIMOJHIII NPAKTUYECKOE 3aJaHUE

9-11 CTYJICHT HEJOCTAaTOYHO CBOOOJHO OPUEHTHPYETCS B TEOPETUUYECKOM
Marepualie, 3HaeT (OPMYJIUPOBKU HEKOTOPHIX OMpPEACICHUN, TEOPEM U
CBOMCTB, MPOBOJUT J0KA3aTE€IhCTBA TEOPEM M CBOWMCTB, OIIMOAETCs
IIPY OTBETE Ha JOTOJIHUTENIbHBIC K OMJIETY SK3aMEHa BOMPOCHI, IPUBEI
HEKOTOPbIE MPUMEPHI, 0€3 OMTMOOK BBHIMOIHIII MPAKTUYECKOE 3aJaHNE

6-8 CTYJICHT HEJOCTAaTOYHO CBOOOJHO OPHUECHTHPYETCS B TEOPETHUCCKOM
Marepuasie,  ommbaercs  Opu  (QOPMYJTUPOBAHUM  OCHOBHBIX
OTPENICJICHUI, TEOPEM M CBOICTB, OIMMOAETCS MPHU JOKa3aTEIhCTBAX
TEOpEM U CBOWCTB (B 3aBUCMMOCTU OT KOJMYECTBA U CTEICHU
HMECIOIIUXCS OIMMOOK W HemouéToB), 0e3 OmHOOK BBHIMOJHHII
MPaAKTUYECKOE 3a/IaHHE.

3-5 CTyACHT IUIOXO OpPUEHTHUPYETCS B TEOPETUYECKOM MaTepuaie,
JomycKkaeT OmuOKku B (OPMYTUPOBKAX OCHOBHBIX OIPEACIICHUIA,
TEOpEM U CBOMCTB, oOIIMOaeTcs NpU J0KA3aTelIbCTBaX TEOPEM U
CBOMCTB (B 3aBHCHMMOCTH OT KOJIMYECTBA M CTEMEHH HUMEIOIINXCS
OIIMOOK M HEIOYETOB), MOMYCTWI apu(METHYECKYI0 OIIMOKY B
MPAKTUUYECKOM 3aJJaHUH.

1-2 Ecnu cTyeHT nioXo OpUeHTHpPYETCS B TEOPETUYECKOM MaTepuae, He
3HAeT HEKOTOpbie (HOPMYJIMPOBKUA OCHOBHBIX OINPEICICHHUM, TEOPEM U
CBOMCTB, MPUBOAUT TEOPEMbl U CBOICTBAa 0€3 J0Ka3aTeibCTB, y
CTYJICHTa BO3HHMKAIOT MpPOOJIEMBbl MPU MPUMEHEHUU TEOPETUYECKHUX
CBEJICHUM JUId PEIICHMs] THIOBBIX 3a4ad (B 3aBHCHMOCTU OT
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KOJIMYECTBA M CTEIIEHN MMEIOIINXCS OITMOOK U HEJOYETOB)

0 CTyIEHT HE OpPUEHTHPYETCA B TEOPETUYECKOM MaTepuaje, HE 3HaeT
OOJBIIMHCTBO (POPMYITHMPOBOK OCHOBHBIX ONPEICICHUN, TEOPEM U
CBOMCTB M HE YMEET IPUMEHATH TEOPETHYECKUE CBEACHUS IS
pELICHUs TUIOBBIX 33]1a4, HE BBITOJIHHII IPAKTUYECKOE 3aJaHuE.

6. YUYEBHO-METOAUYECKOE U PECYPCHOE OBECIEYEHHUE
JAUCHUITIJIMHBI
6.1. ocHOBHas1 JINTepaTypa:

1. baBpun, U.1. [uckperHas MaTemMaTHKa : YUeOHUK M 3aJIaYHUK JJIS
npuki.0akanaBpuara / . U. baspun. - M. : FOpaiit, 2017. - 208c. — Tekcr:
HETIOCPEICTBEHHBIN.

baspun, U. U. {uckpeTHas MaremaTuka. YUeOHHUK W 3aJa4HUK : JIJIs MPUKIAJHOTO

6axanaBpuata / Y. . baBpun. — Mocksa : U3natensctBo FOpaiit, 2019. — 193 c.

— (bakanaBp. Ilpuxmamnoit xypc). — ISBN 978-5-534-07065-1. — URL.:

https://biblio-online.ru/bcode/432994 (mata oopamenus: 22.07.2019). — Pexum gocrtymna:

1St aBTopu3. noaes3oBarenet ObC IOpaiT. — TeKCT : AINeKTPOHHBIN.

2. JluckperHas mareMmatuka : ydeOHoe mocobue st By30B / [I. C. AnanudeB [u
np.] ; mon HayyHou pemakumed A. H. Cecekumna. — MockBa : M3marenbcTBO
FOpaiit, 2019. — 108 ¢. — (YuauBepcutetsl Poccun). — ISBN 978-5-534-08214-
2. — URL: https://biblio-online.ru/bcode/438245 (mata oOpamenus: 22.07.2019). -
Pexxum poctyma: mnst aBropus. noJibzoBareneir ObC IOpaiit. — Tekcr
3JIEKTPOHHBIN.

6.2. JlonosiHUTEJIbHAS JINTEPATYpPa

1. Ocunora B.A. OcHOBBI AUCKPETHON MaTeMaTUKU: y4ueb.mocodue st By30B / B.
A. Ocwumnosa. - M. : DOPYM-UH®PA-M, 2006. - 160c.- Tekcr:
HETIOCPEACTBEHHBIM.

2. Wlesenes, I0.I1. Iuckpetnas matemaruka : yueoHoe nocobue / FO.I1. [lleBenes.
— Camnkrt-IlerepOypr : Jlanp, 2019. — 592 c. — ISBN 978-5-8114-4284-3. —
URL: https://e.lanbook.com/book/118616 (mata oOpamieHus: 22.07.2019). — Pexum
J0CTyma: Jig aBTOPHU3. MOJIb30BaTeNel DIEeKTPOHHO-OMONMMOTeUHas cHucTeMa

«Jlanp» . — TekcT : 2NEeKTPOHHBIN
3. Penpkun, H.I1. {uckpernas maremaruka : yueonuk / H.I1. Penpkun. - Mockga :
®dusmataur, 2009. - 263 c¢. - ISBN 978-5-9221-1093-8. - URL:

http://biblioclub.ru/index.php?page=bhook&id=75709 (mata oOpamenus 22.07.2019). —
Pexxum goctyma: st aBTopu3. mnoJb3oBarened OBC  YHuBepcuretrckoit
OubmMoTeKn oHNalH. — TeKCT: HemoCpPeICTBEHHBIN.

4, T'amkoB, C. b. JluckpeTHas maTeMaThka : YYEOHUK U MPAKTUKYM IS
akajemudeckoro 6akanaBpuara / C. b. I'amikoB, A. b. ®ponoB. — 2-e u3 ., ucmp.

u gon. — MockBa : M3marensctBo HOpaiit, 2019. — 448 c. — (baxkanasp.
Axanemuueckuit kypc). — ISBN 978-5-534-04435-5. — URL: https://biblio-

online.ru/bcode/433206 (mara ooOpamenusi: 22.07.2019). - Pexum noctyna: st
21
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https://e.lanbook.com/book/118616
http://biblioclub.ru/index.php?page=book&id=75709
https://biblio-online.ru/bcode/433206
https://biblio-online.ru/bcode/433206

aBTopu3. nojp3oBareneit IbC KOpalT. — TeKCT : 37eKTPOHHBIA.

Tapannukos, 0. B. /luckperHas matemaTuka. 3aJa4HuK : y4eOHOE MOCOOHe i
akajgemuueckoro 6akanaBpuara / FO. B. TapannukoB. — Mocksa : U3natenbcTBo
FOpaiit, 2019. — 385 c¢. — (bakanaBp. Akagemudeckuit kypc). — ISBN 978-5-
534-01180-7. — URL: https://biblio-online.ru/bcode/433218  (mata oOpareHus:
22.07.2019). - Pexxum moctyna: juisi aBTopu3. mojib3oBareneid ObC FOpaiir. —
TeKcT : 3JIIEKTPOHHBIN.

IagpwiioB I'. I1. 3amaum u ynpakHeHus 1o auckpetHod marematuke / [.I1.
["aBpuiioB, A.A. CanoxeHko. - 3-¢ u3fl., nepepad. - Mocksa : ®uzmatiur, 2009. -
416 C. - ISBN 978-5-9221-0477-1. - URL:
http://biblioclub.ru/index.php?page=book_red&id=68128 (mata oopamenus 22.07.2019).
- Pexum poctryma: mnsg aBtopu3. mnoib3oBareneid ObBC  YHuBepcureTckas
O6ubmmoTeKa oHJIaiH. — TEeKCT : DJIEKTPOHHBIN.

6.3. nporpammHoe obecneueHue u UHTepHeT-pecypcehl:

1.

2
3
4
5.
6.
7
8
9
1

http://www.alleng.ru
http://www.twirpx.com

Hayunas snekTponHas OubinoTexa.
http://elibrary.ru
http://www.znanium.com
http://www.pedlib.ru
http://www.gnpbu.ru
http://www.rsl.ru/ru/s2/s101

. http:/Nlib.walla.ru

0. http://www.iglib.ru

7. METOAUYECKHUE YKA3ZAHUA 110 OCBOEHHUEIO JNCIHHUIIJIMHBI

1.

I'panp T.H., Xomuna C.A. Meroanyeckue pPEKOMEHIAMU IO MPOBEICHUIO

JICKIIMOHHBIX 3aHATHUM.

2.

I'panp T.H., Xomuna C.A. Meroauyeckue pPEKOMEHIALMU IO MPOBEICHUIO

Ja00PATOPHBIX U MPAKTUYECKUX 3aHATHIA.

8. ”TH®OOPMAIIMOHHBIE TEXHOJIOTUHA JIA OCYIIECTBJIEHUSA

OBPA3OBATEJBHOI'O ITPOINECCA IO AUCHUIIVIMHE

JInleH3MOHHOE MPOrPaMMHOe o0ecreyeHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

Nudopmanuonnbie CIpaBOYHbIE CHCTEMbI:
Cucrema 'APAHT
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Cucrema «Koncynbtantl Imtocy»

IIpogeccuonabHbIe 0a3bI JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JTUCHUATIIMHBI

MartepuanbHO-TEXHUYECKOE 00ecIiedeHnEe JUCIUILTMHBI BKIIIOUAET B CEOs:

- yueOHbIe ayAUTOPHUU ISl IPOBEACHUS 3aHATHHA JEKIMOHHOTO U CEMHUHAPCKOTO
TUIAa, KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX padoOT), TPYNIOBBIX U
WHJUBUTyJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluu,
YKOMILJIEKTOBaHHbIE yUeOHON MeOeIbI0, JOCKOH, IEMOHCTPAILMOHHBIM 000PYI0OBaHUEM .

- TIOMENICHUS] Il CaMOCTOSTEIbHOM paboThl, YKOMILJIEKTOBAHHbBIE Y4YEOHOU
MeOenblo, MEepCOHATbHBIMU KOMITBIOTEPAMH C TMOJKIIOUeHHEeM K cetu MurtepHer u
o0ecrie4eHreM JIOCTyla K OJJIEKTPOHHBIM OMOJMOTEKAaM W B AJIEKTPOHHYIO
nH(popMaImoHHO-00pa3oBaTenbHyo cpeay MI'OY;

- TIOMEMICHHS JUIsl XpaHEHHs] U MPOPUIAKTUYECKOTO OOCTYKMBAHHS y4eOHOTO
o00Opy/nOBaHusl, YKOMIUIEKTOBaHHbIE MeOenbto  (mKadsl/cTeiaxku), Habopamu
JEMOHCTPAIIMOHHOTO 000PYI0BAHUS U YUEOHO-HATJISIIHBIMU TTOCOOUSIMU;

- sabopaTopusi, OCHAIEHHAas JIa0OpPaTOPHBIM OOOPYJOBAaHUEM: KOMILICKT
y4eOHOM MeOenu, MPOEKTOp, MPOECKIMOHHAs JOCKA, MEPCOHAIBHBIA KOMIBIOTEpP C
NOAKIIOYEHWEM K ceTtu HHTepHeTr M oOecrnedeHHeM JA0CTyna K 3JIEKTPOHHBIM
OuOIMOTEKaM U B AJIEKTPOHHYIO HH(POpMAIMOHHO-00pa3oBaTesbHyto cpeay MI'OY.
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