[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

DVO: Haymosa Hatammst AnekcappPEFIC TEPC T
JomkHACTb: PekTo

Tara nonHohiR HIRG PR ARG TBCHIOe Gig

YHUKanbHbI MPOrpaMMHbIA KIKOY: CYI([)A)II)C;]
6b5279da4e034bff679172803da5b7b559fdRE YA

30 [TPOCBEIEHNS POCCUIICKOU ®EJEPALINN
JOUKETHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO 00pa30BaHUS

'BEHHBI YHUBEPCUTET NPOCBEIIEHUS»
PCTBEHHBI/I YHUBEPCUTET IIPOCBEIEHNS)

Kadenpa BeruncnurensHoit MaTeMaTUKU U MHPOPMAITMOHHBIX TEXHOJIOTUH

YTBEPXIEH
Ha 3aceanuu Kadeapsl
IIporokonm ot « 8 »  wmrona 2023 1., Ne 14

3aB. kadeapoii —{ ( ‘I\) [llepuyx M.B.
dOH/
OILHEHOYHBbIX CPEIACTB

IO AU CHUIIJINHE
MaremaTtruueckas J0oruKa

Hampasnenue noarorosku 44.03.05 [lenarornyeckoe oOpazoBaHue
ITpoduns: MaTemartrka u ¢hu3uka

MperTuim
2023



Conepxxanue

1.IlepeyeHb KOMITETEHIINN C YKA3aHUEM 3TaIlOB WX (POPMUPOBAHUS B MPOIIECCE OCBOCHUS
00PA30BATEITEHOM TIPOTPAMMDBL. . . . et etteentteeenateeenteeentteenteeeanneeeaeeeaneeenneeeanneenns

2. Onucanue mokas3aTteseil 1 KpUTepHUeB OICHUBAHUS KOMIIETEHITUN Ha Pa3IMUHBIX 3Tarmax
X (POPMUPOBAHUS, OTIMCAHHUE TIKAT OTICHUBAHUS . . . . vveneeeenrsanneenneenneanneennneenneenans

3. KoHTpoinbHbIE 3ajaHUs WM MHBIE MaTepuaibl, HEOOXOAUMbIC IS OUEHKH 3HAHUMH,
yYMEHUH, HABBIKOB U (WJIM) OIBITA JEATEIbHOCTH, XapaKTePU3YIOIIUX dTarbl GOPMUPOBAHUS
KOMITIETEHIIM B MPOIIECCE OCBOCHUS 00pa30BaTEIbHON MIPOTPAMMEBI. . ...

4. Meroanueckre MaTepuabl, ONMPEAEIISIIONINE MPOIeAYphl OLICHUBAHUS 3HAHUM, YMEHUH,
HAaBBIKOB W (WJIM) OMbITA JIEATEIBHOCTH, XapaKTEpU3YIOUIMX I3Tamnbl (OPMHUPOBAHUS
D000 0 (S N3 5001 17



1.IlepeyeHb KOMIETEHIIMI C YKa3aHUEM 3TaroB UX (POPMUPOBaHUS B MPOLIECCE OCBOCHUS

00pa3oBaTeabHON MPOrPaMMBbI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIUN

Oransl GopMHUPOBAHUS

IIK-1. CriocoOeH ocBauBaTh U MCIIOJIb30BaTh
TEOPETHUUECKUE 3HAHUS U MPAKTUUECKUE YMEHUS U
HaBBIKH B TIPEIMETHOMN 00JIaCTH MIPH PEIICHUN
npodecCHOHATBHBIX 33124

1. PaGoTa Ha yueOHBIX 3aHITHSIX
2. CamocTosTenpHas pabora

YK-1. CriocobeH ocymecTBISITh TIOUCK,
KPUTHYCCKHI aHAIHN3 ¥ CUHTE3 WH(POpMAIIUH,
MPUMEHSATHh CUCTEMHBIN TTOIXO0/ JIJISl PEIICHUS
MOCTaBJICHHEIX 3a/a4.

1. PaGoTa Ha yueOHBIX 3aHITHSIX
2. CamocTosTenpHas padora

2. OnucaHue noKa3areyiel U KpUTEPUEB OLICHUBAHUSA KOMIIETCHIIMIA HA PA3JIMYHBIX dTarax

uX (OpMUPOBAHUS, ONMCAHUE KA OLEHUBAHUS

Ouenus YpoBeHb HIxaJua
aeMble Jran Onucanue Kpurepun
chopmupo- . OLlCHUBAHM
KoMIleTe ¢popmupoBanus nokasareJieit OLICHUBAHMS
BAHHOCTH a
HIMHU
[K-1 [Toporossriii | 1. Pabora Ha 3HaTh: OCHOBHbIE KoHcnexkr, [Ixana
YUEOHBIX 3aHATHSIX | IOHATHS, ONPE/IEICHNUs, | IPAKTUYECKU | OLCHUBAHUSA
2. IIpaBUJIa, TEOPEMBI U € paboThl, KOHCIIEKTa
CamocrosTenbHas | MpoOIeMBl JIOMAIlIHHe [Mkana
pabora MaTeMaTHU4eCKOn paboThI OLICHUBAHUS
JIOTUKH paboThI Ha
JEKUUAX U
VYMeTs: pemats 3a1a4u MPAaKTUYECK
IIKOJILHOTO Kypca 170
MaTeMaTHKHU U 3aHATHUAX
MH(OPMATUKH [Ixana
OLICHUBAHHUS
JOMaITHUX
pabot
[Iponsunyt | 1. Paborta Ha 3HaTh: OCHOBHbIE KoHcnekr, [Ixana
I} yUeOHBIX 3aHATHIX | TIOHATHS, ONPE/ICNCHNUs, | MPAKTUUYECKU | OLECHUBAHUS
2. IIpaBuJIa, TEOPEMBI U € paboThl, KOHCIIEKTa
CamocrosTenbHas | MpoOIeMBl JIOMAIIIHHe [kana
paboTta MaTeMaTH4eCcKOn paboThI OLICHUBAHUS
JIOTUKH; COBPEMEHHBIE paboThI Ha
KOHIEMINH, TEOPHUH, JEKIHSIX |
3aKOHBI U METO/IbI B MPaKTUYECK
obnactu 170
MaTeMaTHYECKON 3aHATHUAX
JIOTUKU NEPCIIEKTUBHbBIE [xana
HaIlpaBJIeHUs Pa3BUTHUS OLICHUBaHMS
COBPEMEHHOM HayKu JTOMAIITHUX
pabot




Ouenus

YpoBeHb Hlkana
aemble dran Onucanue Kpurepun
KOMIIeTe cpopmupo- ¢popmupoBanus nokasareJiei OlLlCHUBAHMS OUCHHABAHH
BAHHOCTH b
HUMU
YMerTs: pemiath 3a1a4u
LIKOJIBHOT'O Kypca
MaTEeMaTUKU U
nH(pOpPMATHKH;
poecCHOHAITEHO
pemarb 3a1auu,
CBSI3aHHBIE C
peIMETHOI 00J1acThIO,
C YU4€TOM COBPEMEHHBIX
JIOCTH>KEHUI HaYKH;
Bitagers: 0CHOBHBIMU
METOaMH PELIEHUS
3azay,
chopMyIHPOBAaHHBIMU
B paMKax IIPeIMETHOU
obnacTu.
YK-1 [Toporoasiii | 1. PaGora Ha 3HaTh: MEXaHU3MBbI U Tectuposanu | Illkana
y4eOHBIX 3aHATUSIX | METOJIUKH TTOUCKA, €, KOHCIIEKT, | OLIEHUBAHUS
2. aHaJu3a U CUHTE3a MPaKTUYECKH | KOHCIEKTa
CamocrositenbHas | UH(GOPMALIHH, € padoThI [Ikama
paboTta BKJIFOYAIOIIUE OLICHUBAHUS
CHUCTEMHBIN TTOXO B TECTUPOBAH
obnactu 0O6pazoBaHus us
[Ixana
YMeTb: aHaM3UpPOBATH OLICHUBAHUS
3aja4y, BBIJIEISTD €€ paboThI Ha
0a3oBbie TEKIHUAX U
COCTAaBJISIIOLIME, MPaKTUYECK
OCYLIECTBIIATh ux
JIEKOMIIO3UIINIO 3a/1auu; 3aHATHUSAX
HaxoJIUTh U
KPUTHYECKU
aHaJIU3UPOBAThH
uH(popMalLIo,
HEOO0X0IUMYIO IS
pereHus
MOCTaBJICHHOM 3a7auu
[Iponsunyt | 1. Paborta Ha 3HaTh: MEXaHU3MBI U TectupoBanu | Ilkana
bl y4eOHBIX 3aHATUSAX | METOAUKH TIOUCKA, €, KOHCIIEKT, | OLlEHUBaHUs
2. aHaJM3a U CUHTE3a MPAaKTUYECKH | KOHCIEKTa
CamocTtosaTenpHas | HHPOpMAIIUH, € paboThI [lIxana
pabora BKJIFOUAIOIIINE OLICHUBAaHUS

CUCTEMHLIN MOAXO/, B




Ouenus

YpoBeHb Hlkana
aemble dran Onucanue Kpurepun
KOMIIeTe cpopmupo- (¢popmupoBanusi noka3zareJiei OlleHUBAHMS OUCHHABAHH
— BAHHOCTH |
o0nactu 00pazoBaHus TECTUPOBaH
ust
YMeTh: aHaIU3UpOBaTh [Txamna
3aJ1auy, BBIICISTD €€ OLICHUBAHUS
0a3oBble paboThI Ha
COCTaBJISIOLINE, JEKUUAX U
OCYILECTBIISITh MIPAKTUIECK
JEKOMIIO3UIINIO 3a/1a4u; ux
HAXOIUTh U 3aHSTHSIX
KPUTHYECKH
aHaJIM3UPOBATH
uHpopmMaruro,
HEOOXOAUMYIO IS
peleHus
MOCTaBJIICHHOM 3a/1a4H
Bnaners: Mexanuzmamu
noricka HHQoOpMaIu, B
TOM YHUCIIE C
MPUMEHEHUE
COBPEMEHHBIX
WH(OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHM.
Ikaja oueHUBAHUS KOHCIEKTA
Kpurepuit babr
TekcT KOHCIEKTa JIOTUYECKH BBICTPOCH M TOYHO M3JI0KEH, SICEH BECh XOJ PACCYKIICHHUSI 0,5
JlaHbl OTBETHI Ha BCE TOCTaBJICHHBIE BOMPOCHI M3JIOKEHBI HAYUYHBIM S3BIKOM, C 0,5
MIPUMEHCHUEM TEPMHHOJIOTHH
OTBeT Ha KaXAbl BOMPOC 3aKAaHUMBATHCSA BBIBOJAOM, COKpAIIEHHUS CJIOB B TEKCTE 0,5
OTCYTCTBYIOT (MJIM UCIIOJIb30BaHbl OOIIECTIPUHSATHIE)
Odopmnenune cooTBeTcTBYeT 00pasity. [IpeacraBneHsl HEOOXOAUMBIE TAOIUIIBI U 0,5
CXEMBI

[To pe3ynbTaTam OlleHUBAHUS O0YYAIOIIUICSI MOXKET MOJTyYUTh:
[Toporogslii ypoBeHs — 110 1 Oamia;
[TpoaBunyTHIM ypoBeHb — 1,5-2 Ganna.

IlIxana omeHUBAHUSA paﬁoTbl Ha JICKIUAX U NPAKTUICCKUX 3AHATHUAX

[IIxana

[TokazaTenu cTeneHu 06J'Iy‘leHHOCTI/I

0,5 6amn

HpI/ICYTCTBOBaJ'I Ha 3aHATHH, CIyHIa]l, CMOTPECJI, 3allUChIBAJI IO AUKTOBKY, INICPCHUCHIBAII C




ITOCKH | T.II.

OTnryaeT Kakoi-mudo npoiece, 0ObEKT U T.I1. OT UX aHAJIOTOB TOJIBKO TOTJa, KOT/Ia €My MX

MPEIBSBISIOT B TOTOBOM BHUJIC.

1 6anma  [3armoMHMI OOJIBIIYIO YaCTh TEKCTA, IPABUII, ONIPEIeIeHU, (OPMYINPOBOK, 3aKOHOB U T.II.,

HO OOBSICHUTH HUYETO HE MOXKET (MEXaHMYECKOE 3aIIOMHHAHNUE).

JleMOHCTpHpYET MOJIHOE BOCIPOU3BEACHNE U3YUYEHHBIX MIPAaBUII, 3aKOHOB, (HOPMYIHPOBOK,

MaTEeMATHYECKUX M MHBIX (DOPMYIT U T.I1., OIHAKO 3aTPYAHICTCS YTO-THO0 OOBSICHUTD.

1,5 6amnoB (OOBACHAET OTAENbHbIE MOJIOXKEHUS YCBOEGHHOW TEOpPUHM, HWHOTAA BBINOJHSIET TaKue

MBICITUTEIIBHBIC ONIEPAIINY, KaK aHATN3 U CHHTE3.

OtBeyaeT Ha OOJBIIMHCTBO BONPOCOB IO COJEPKAHUIO TEOPHH, JEMOHCTPUPYS

OCO3HAHHOCTh  YCBOGHHBIX TEOPETHUYECKHX 3HAHWHA, TMPOSIBISII  CHOCOOHOCTh K

CaMOCTOSITEJIbHBIM BBIBOJAM U T.II.

2 0ayta  [UeTKO W JIOTMYHO W3JIaraeT TeOPEeTUUYCCKUN Marepuall, CBOOOJHO BIIAJICET MOHSATHSIMHU U

TEPMHHOJIOTHEH, CocOOeH K OOOOILICHUIO H3JI0KEHHONW TEOPHH, XOPOIIO BUAMUT CBS3b

TEOPUU C MPAKTUKON, YMEET MPUMEHUTH €€ B MPOCTEUIITNX CITyJasiX.

JleMOHCTpHUpYET TOJHOE MOHMMAaHHWE CYTH H3JI0)KEHHOH TEeopud M MPHUMEHSIET €€ Ha

MPAKTUKE JICTKO M HE OCOOCHHO 3aJyMBIBasCh. BBIMONHSET MOYTH BCE MPAKTHYCCKHE

3aJJaHusl, HHOTIa JOIyCKasi He3HAUUTEIbHbIe OIIMOKHU, KOTOPhIE CaM U UCIPABIISET

Jlerko BBITIONHSET MPAKTHYCCKHE 3a/JaHUsS HAa YPOBHE IMEpPeHOca, CBOOOIHO OMepUpys

YCBOCHHOM T€OpHEH B MPAKTUUECKON JAESITENbHOCTH.

OpurnHaIBHO, HECTAHAAPTHO MPUMEHSECT MOJyYCHHBIC 3HAHUS Ha MPaKTUKE, GOpMUPYS

CaMOCTOSITENIbHO HOBbIE YMEHHUS Ha 0a3e MOIy4YeHHBIX paHee 3HAaHUN U CPOPMUPOBAHHBIX
MEHHM ¥ HAaBBIKOB.

IIIkana oneHUBAHUA JOMANIHUX paﬁoT

Kpurepuit babr
PerieHue 10ruuecku BBICTPOSHO M TOYHO U3JI0KEHO, ICEH BECh XOJ1 PACCYKACHUS 0,5
[IpencraBieHo penieHue 3a1a4 HECKOJIbKUMHU CIIoco0aMHu (€CIM 3TO BO3MOXKHO) 0,5
OTBeT Ha KaKpli BOIIPOC(3a/1aHNe) 3aKaHYUBATHCS BBIBOJIOM 0,5
Odopmrnenune coorBeTcTByeT 00Opasiy. [IpeacraBiensl HEOOXOUMBIE TAOIUIIBI U 0,5
CXEMBI

[To pe3ynbTaTraMm olleHUBaHUS O0YYAIOIIUNCS MOXKET MOTYUHUTh:
IToporoBslii ypoBeHs — J0 1 6anna;
[TponBunyTHIi ypoBeHb — 1,5-2 Oaa.

3. KOHTpOJ'IBHBI@ 3aaaHus WA UHBIC MaTCpUualbl, HeO6XO,ZII/IMBIe JJIA OLICHKU 3HaHI/II71, YMCHHﬁ, HAaBBIKOB U
(unM) ombITa JEATENBHOCTH, XapaKTepU3YIOIUX 3Tambl (OPMHUPOBAHUS KOMIIETEHLMH B Mpolecce
OCBOEHUS 00pa30BaTEIbHON MPOTrPaAMMBbI

Texynuit KOHTPOJIb
IIK-1 — «Cnocober oceausamv u uUCnoib306amsv meopemuvecKue 3HAHUs U NPaKmuyecKue YMeHus u

HABbIKU 8 NPpeOMemHoU 0b1acmu npu peueHuu npoheccuoOHAIbHLIX 3a0ayy»
3namu: ocHosHble noHAMUA, Onpedenenus, NPasuid, meopemvl U NPoOIeMbl MAMEMAMUECKOU I102UKU



3ananus, HeoOXxoaumble asi oueHuBaHus chopmupoBanHocTd [IK-1 Ha moporoBoM M HPOJBUHYTOM
YPOBHSIX

[Ipumep 3aganus U1 HOATOTOBKY KOHCIIEKTA

Tema 1. AnreGpa BeICKa3bIBaHHIA
3aganue. [loaroToBUTH KOHCTIEKT 11O TeMe «byneBbl QyHKIII»

Bomnpocsr:

1. MHOXecTBa, OTHOIICHUS, (YHKIIUH.

1.1.  IlonsTue MHOXeECTBA.

1.2.  BxiroyeHue U paBEHCTBO MHOXKECTB.

1.3. Omepauuu HaJl MHOKECTBAMH.

14.  bunapHble OTHOIICHUS U (QYHKIIUH.

1.5.  IlonsTHe N-apHOTO OTHOLIEHHUS.

2. BbyneBbl GyHKIIUU OT OJJHOTO U JBYX apTyMEHTOB.

2.1.  Ilpoucxoxnenue byneBbIx (yHKIHIA.

2.2.  BbyneBbl pyHKIUU OT OJHOTO apTyMEHTA.

2.3.  byneBsl GyHKIHMH OT ABYX apTyMEHTOB.

2.4.  CaoiicTBa TU3BIOHKIINH, KOHBIOHKIIUU U OTPUIIAHUA.
2.5.  CpoiicTBa S5KBUBAJICHTHOCTH, UMILTUKAIIMHA U OTPUIIAHHUS.
2.6.  Bripaxenue onnux byneBbix ¢yHKIMII uepes apyrue.

[Ipumep 3aganmii npakTudeckoii paboTsl

Tema: KBanTOpBI OOLTHOCTH U CYIIIECTBOBAHUS

CTyneHT 10KeH:

3HATh: OMPE/IENICHUS MTOHIATHUS KBAHTOPOB; MPaBUjIa IPUMEHEHHsI KBAHTOPOB OOIIHOCTH U CYIIIECTBOBAHHUS
YMETL: aHAJIM3UPOBATE KBAHTOPLI B BBICKA3bIBAHUS; IPUMCHSATH KBAHTOPLI O6HIHOCTI/I " CyII€CTBOBaHUA.

HpHMep JAOMAIIHCTO 3adaHus

Tema. AnreOpa BbICKa3bIBaHUN

1. TTokaxxute CcrpaBeTUBOCTH GOPMYIT: a) ANB=AVB, 0) AvB=ANB, B)A=B = A VB )
AB =(A=B) A (B=A).

2. Haitnute 3HaYCHUS JIOTUYECKUX BBIPAKEHUH.
a) (1v1) v (1v0);
0) ((1v0) v1) v1;
B) (0v1) v (1v0);

3. Kakoe TO/IeCTBO 3amicano HeepHO: a) Xv X = 1; 2)XvXvXvXvXvX=1; 3) XAXAXAXAX=X ?

4. Ormpenenute, KakuM 3akoHaM aiureOppl 4yucenl (COYeTaTeIbHOMY; IEPEMECTUTEILHOMY;
pacrmpeenuTeIbHOMY; aHAJIOTa HET) COOTBETCTBYIOT CIEAYIONINE JJOTUYECKHE TOXAecTBa: a) AvB = BVA,
0) (AAB)AC = AA(BAC); B)AV(BAC) = (AVB)A(AVC); 1) (AVB)AC = (AAC)V(BAC).

5. CocTaBHOE BBICKA3bIBAHUE HA3BLIBACTCS TOXACCTBCHHO-JIOXKHBIM, €CJIM OHO NMPUHHUMACT 3HAYCHUA



«JIoxb» Ha Bcex HAOOpax, BXOASIINUX B HETO MMPOCTHIX BHICKA3bIBAHUN. YTIPOCTHUTE CIEAYIOIIEE BEIpAXKEHHE

Y TIOKQ)KHUTE, YTO OHO TOKJIECTBEHHO-I0XKHOE. (AABA B ) v (AA A ) v (BACA C ).

Ymemos: pewamsv 3a0auu wkonbHO20 Kypca mamemamuky U UHGOPMAMuKU; npo@eccuoHaibHO peuans
3a0ayu, c65A3aHHble C NPEOMEMHOU 00IACMbIO, C YUENOM COBPEMEHHbIX OOCMUICEHUL HAYKU

3ananus, HeoOXxoaumble asi oueHuBaHua chopmupoBanHoctu [IK-1 Ha moporoBoM M HpOABUHYTOM
YPOBHSIX

[Ipumep 3aganus U1 HOATOTOBKY KOHCIIEKTA
Tema 2. BreickasbsiBanus. Jlornueckue onepanun. Otpunanue. Juzpionkius. Konbronkius. UMmmkanus.

TaOnuIpl HCTUHHOCTH.
3amanue. [loaroroBUTh KOHCHEKT 1O TeMe «BrickaszpiBanus. Jloruueckue onepanuu.»

Bompocsr:
1. Orpunanue.
2. Ko"proHkKHA.
3. JIU3BbIOHKIIHS.
4, HMmruikanus.
5. OkBuBaneHIusl.

[Ipumep 3ananuii npakTuyeckoil padboThI

Tema: CoBeplieHHasi KOHBIOHKTHBHAsI HOpMalibHas opma

CryneHT JOoKeH:

3HATh: OMPEJENICHUs] IOHATHS COBEpPILICHHAs! KOHBIOHKTHBHAS HOpMallbHasi ¢opMa; IpaBuiia IpUBEIECHUS
COBEPILIEHHON KOHBIOHKTUBHON HOpMabHOH (pOpMBI

yMmeTh: ananu3upoBatb CKH® B BrickazbiBanus; mpuBoaut CKHO.

[Tpumep omMaiHero 3agaHus
Tema. AnreOpa BbICKa3bIBaHUN

1. Kakue KBaHTOPBI COJIEPIKAT CIICAYIOIINE BHICKa3bIBAHUS: a) BCE JIEPEBbS SBISIOTCS PACTCHUSIMH,
0) CyIIECTBYIOT YETHBIE YKCIIa; B) B JIOOOM TPEYrOJbHUKE CyMMa JUIMH JIBYX CTOPOH OOJIBINNE JTMHBI
TPEThel CTOPOHBI; T) JIF000E HATYPAIBHOE YUCIIO SBJISETCS LEBIM; ) CYIIECTBYIOT OJHO3HAYHBIC YHCIIA;
€) HalIeTCs TaKOe YMCIIO IEUCTBUTEIIBHOE YUCIIO, KOTOpOe OObIIe 3; 5K) XOTs ObI OHO U3 YHCENI BTOPOTO
JecATKA JACTUTCS Ha 3.

2. Tlpouwraiite crenyromme BbickaspiBanus: a) (VxeN) x>0; 6)(IxeN) x:2; B) (Va,beN)
a+b=b+a;r)(VxeN)(3d eN) x:d.

3. Jlanbl nByxXMecTHBIC nipeaukatel: P (a, b): «cymma nByx umcen a u b He menbiie a»; Q (a, b):
«IPOU3BEJCHUE JBYX YHMced a W D He MeHbiie a»;. ChopMmyaupyiTe BBICKa3bIBaHUSA, HMEIOIINE
CIICAYIONIYIO CTPYKTYPY:

a) (Va,beN) P (a,b); 06)(VaezZ)(3b eN)P (a, b); B) (Vbe Z)(3a eN)P (a, b);
r) (3a,beN) Q (a, b); n) (VaeZ)(3b eN) Q (a, b); ¢) (Vbe Z)(3a €N) Q (a, b).

Braoemuw: ocnosHbiMu MemoOdamu peutenus 3a0a4, CHOPMYIUPOBAHHBIMU 8 PAMKAX NPEOMEMHOU 001acmu.



3ananusi, HeoOXoAuMbIe A5 olleHnBaHus chopmupoBanHocTH [1K-1 Ha mpoaBHHYTOM ypOBHE
[Ipumep 3agaHus 1715 TOATOTOBKU KOHCIIEKTa

Tema 3. CoBepliieHHbIE HOpMaJIbHBIE (POPMBI.
3ananue. [ToaroToBuTh KOHCIEKT 10 TeMe « COBEPIICHHBIE HOPMAIbHBIE (DOPMBI.»

Bomnpocsr:
1. CKHO®
2. CAH®D

3. TlpuBenenune k CKH® u CIHD
[Tpumep 3amanuii mpakTUIeCKoi paboThI

Tema: CoBeplieHHast TU3bIOHKTUBHAsI HOpMalibHas (opMa

CryneHT JOoKeH:

3HATh: ONpEIENICHHs MMOHATHS COBEPIICHHAS IU3IBIOHKTHBHAS HOpMaibHas (popMa; mpaBuiIa MPHUBEICHHS
COBEPILICHHOHN TN3BIOHKTUBHASI HOPMaJIbHOU (hOpMBI

ymeThb: aHanuzupoBath CJIH® B Beicka3biBanus; npusoguts CAHO.

[Tpumep nomarHero 3a1aHus
Tema. AnreOpa BbICKa3bIBAaHUHT

1. Tansl npeaukaTsl: A (X): «UUCIO X SBISIETCA LEJBIM»; B (X): «TpeyronbHUK X paBHOOEIPEHHBII,
C (y): «umucno x sBISETCA IMOJIOKUTENbHBIMY). OOpa3yiiTe u3 HUX BCEBO3MOXKHBIE BBICKA3bIBAHMS NPHU
ITIOMOLIH CJIOB «BCSIKUI («IH000M», «KaXKIbIID)) W «HAUIETCS» («CYLIECTBYET», «HEKOTOPBIE», «XOTS Obl
OJIHY).

2. BeIsSIBUTE JIOTHYECKYIO CTPYKTYPY CIIEIYIOIINX BBICKa3bIBaHUI:

a) JUI HEKOTOPBIX HAaTypaJIbHBIX 3HAUEHUH y BEPHO paBEHCTBO 4-y=4+y;

0) mpu J000M JEHCTBUTEIBLHOM YHCIIE X BEpHO HepaBeHCTBa [X[>0;

B) CYILECTBYET HATypaJIbHOE YHCIIO0, KPaTHOE 5;

T') HEKOTOPBIC YETHIPEXYTOIBLHUKH SIBIISTIOTCS TIPSIMOYTOJIEHUKAMH,

1) BCSIKOE YKCIIO JASTUTCS caMo Ha cebs;

€) JUIst II000ro 3HAUEHUs X HalJeTcsl TaKoe 3Ha4eHHe y, uyTo 3x-2=y+1;

) CYLIECTBYIOT TaKHe HATypasbHble Yncia a u b, uro ab= 12;

3) AJIst TFOOBIX IEHCTBUTEIBHBIX YHCEN X U Y CYIIECTBYET TaKOe JIEHCTBUTEIBHOE YUCIIO Z, UTO X <
z<y.

3. ChopmynmpyiiTe Kakaoe U3 CIEAYIONMX BBICKa3bIBaHUI B BUAEC KOHBIOHKIIMHM W HAWANTE MX
3HA4YEeHHUs1 UCTUHHOCTH:

a) Kaxa0e u3 uncen 2, 3, 4 yI0BIETBOPSET HEPABEHCTBY X < 4;

0) Bce anmeMeHThl MHOKecTBa X = {l, 2, 3,4, §, 12, 16} aBnstoTcs nenurensiMu uyucna 16;

B) J1I000H TPEyroJIbHUK COAEPIKUT JIBA OCTPHIX YIJIa;

T') KOPHM ypaBHeHHi X*=3 1 x*=4 ABIAIOTCA PAMOHATHHBIME YHACIAMH;

4. ChopmynupyiTe KaxI0€ U3 CIEAYIOMNX BBICKA3bIBAaHWI B BHIE AU3BIOHKIIMMA W HAWAWTE MX
3HA4YEeHHUs1 UCTUHHOCTH:

a) HEeKoTophble yncia ux MuHoxkectBa X = {11, 12, 13, 14, 15}, xpaTHs! 3;

6) xoTst 6b1 0fHO U3 uncen 1, -1, 3, -3 sABIsIeTCs KOPHEM ypaBHEHUS

(x-1)(x+3) = 0;
B) HEKoTopble dmcina w3 MHOoxectBa X={1; 0; -2,5; 1,(3)}gBusaroTcss OTpUIATEIbHBIMH



paloHaIbHBIMU YHCIIAMU;

I') CYIIeCTBYET ABY3HAYHOE HATYPAIBHOE YNCIIO, SBISIONIEECs PElIeHHEM ypaBHeH s X2 = 121 u x-
6=5.

5. Kakue u3 ciemyromux BBICKAa3bIBAHUN PaBHOCWIbHBI KOHBIOHKIIMM, a KaKU€ — JIU3BIOHKIIUU
BBICKa3bIBAaHUM?

a) Bce nHu OKTAOpPS OBUIN TOXKTHBBIMH;

0) HEKOTOpbIE HATYpaJIbHbIE YUCIIa MEHbLIE 5;

B) CYIIECTBYIOT HEUETHbBIC YHCIIA;

T) 110001 TPEYTONIbHUK SBISIETCS MPSIMOYTOJIbHBIM;

1) BCIKUI paBHOCTOPOHHUU TPEYTOIBHHUK SIBISIETCS PABHOOSAPEHHBIM;

€) HalyTCs MPSIMOYTOJIBHUKH, KOTOPBIE SBIISIOTCS pOMOaMu;

k) XOTs OBl OJTHO W3 uncen 4, 6, 8, 9 ABNAETCS KBAAPATOM IIETIOTO YUCIIA;

3) HalieTcsa TPEYTrOJIbHUKH, B KOTOPBIX XOTs OBl OJIHA CTOPOHA SIBJISIETCS] BBICOTOM

VK-1 — «Cnocoben ocywecmensims NOUCK, KPUMUYECKUU AHAIU3 U CUHMe3 UHGOopMayuu, npumMeHsms
cucmemHwlll n00X00 0I5l pelulerusi NOCMABIEeHHbIX 3a0ay.»

3Hamb: mexanuzmvl U MEmMOOUKU NOUCKA, AHAIU3A U CUHMe3ad UHGOpMayuU, KoYanujue
cucmemHblll 00X00 8 obracmu 0opazo06aHus

3amanus, HeoOXonuMbIe Ul OoleHuBaHUS chopmupoBaHHocTH YK-1 Ha MOpOTOBOM M MPOJABHHYTOM
YPOBHSX

HepequL BOIIPOCOB IJIsI TCCTOBBIX 3aJaHuM

. KBaHTop O6H_IHOCTI/I, KOTOpHﬁ HCIIOJIB3YCTCS BMCCTO CJIOB «JISA BCEX), «IJIA JF000Tr0N:
0

I

V

3

N

. O0o3HaucHue onepanru pa3HOCTU Hal MHOXKCCTBAMMU:
U
\

!

B W N N

. CHHOHMMOM CJI0HOTO BBICKa3bIBaHUS SBIISAETCS:
. Joruyeckas QpyHKINS;

. JIOTUYeCcKas IepeMEHHas;

. CIIOJKHAsI 3aIHCh;

. JNINHHOE BBICKA3bIBAHUE.

W= W

. AucTpruOyTUBHBIN 3aKOH:

. (XAY)VZ=(XN\Z)V (YN\Z);
. (XAY)VZ=(XVZ)\(YVZ),
. (XVY)VZ=XV(YVZ),
X=X.

WD A



5. Ilo 3akoHy uckimoueHus Tperbero BV/-B pasHo:
1.0;2.B;3.1; 4. -A.

[Ipumep 3agaHus 1715 HOATOTOBKY KOHCIIEKTA
IIpumep 1. Teopema 0 TOXKAECTBEHHON UICTUHHOCTH CyMMBI.
[Tpumep 2. Teopema 0 TOXKAECTBEHHOM UCTUHHOCTU SJIEMEHTAPHON CyMMBI.
[Tpumep 3. Teopema 0 TOKIAECTBEHHOM JIOXKHOCTH 3JIEMEHTAPHOT'O MPOU3BEACHMUSL.
[Tpumep 3aganuii TPaKTUIECKOH pabOTHI
CocraBieHue TabuuI ICTUHHOCTH TS (hOpMYJT

[Mpumep 1. s popmyiast AN (B V —b A—C) noctpoute Tabauily HCTHHHOCTH.
[Tpumep 2. OnpenenuTte HCTUHHOCTD JIoruueckoro Beipakenus F(A, B) = (AV B) \ ((-AV-B) .

Ymems: ananuzuposamo 3a0auy, evioenamo ee 6bazosvie cocmaguioujue, 0CyWecmeaisims 0eKOMNO3UYUIO
3a0auu; HAXo0umv U KPUMUYECKU aHAIU3UPOBAMb UHDOpMAYUlo, HeoOX00UMYIo Olsi  peuleHus
nOCmMaegienHoll 3a0auu

3ananus, HeoOXoAMMBIE AJsl olleHWBaHUA chopmupoBaHHocTH YK-1 Ha moporoBoM M HpPOABHHYTOM
YPOBHSIX

IIepeueHb BOITPOCOB JJIsl TECTOBBIX 3aIaHUI

1. B xakoMm roay poawuics JI>xoH BenH:
. 1866; 2. 1834; 3. 1844, 4. 18209.

-

. To, uTO yTBEpKIaeTCs B OOBEKTE:
. CyOBEKT;

. IPeJINKAaT;

. TIOHSITHE;

. MHOKECTBO.

AW ~=N

. 3aJI0KHUJT OCHOBBI MAaTEMaTHYCCKOMN JIOTUKH:
. Jx. Benn;

. I'.B. JletiOnut;

. AIll. Byne;

. JLL Dinep.

AW =W

. Hayka o mpaBHJILHOM MBIIIIEHUU:
. JIOTUCTHKA;

. IMIAKTUKa;

. JIOTHKA;

. INAJICKTUKA.

W=D

HpI/IMep 3agaHus AJI IIOArOTOBKH KOHCIICKTA



[Tpumep 4. [Tonsitue Gopmysibl anredOpbl BEICKa3bIBaHUH. PABHOCHIBHOCTH (POPMYIT.
[Tpumep 5. JlokazarenbCcTBO 0a30BBIX PABHOCHIBHOCTEH.

[Tpumep 3aganuii PaKTUIECKOH pabOTHI

CocraBienue TabuuI UICTUHHOCTH I (hOpMyJT
ITpumep 3. [TocTpouTh TaOIMIy HCTUHHOCTH IS JIOrH4yeckoro Beipakerus F = (AV B) /A -C
[Tpumep 4. Onpenenute uctuanocts popmyisl: F = ((C VB) => B)/\ (4/\ B) =>B.

Bnaoemv: mexanusmamu noucka ungopmayuu, 6 mom uucie ¢ NPUMEHEHUEe COBPEMEHHbIX
UHDOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHOTIO2UIL.
3ananus, He0OXOAUMBIE 7S OLleHHBaHUA copMupoBaHHOCTH YK-1 Ha mpoBUHYTOM ypOBHE

HepequL BOIIPOCOB IJIsI TCCTOBBIX 3aJaHuM

. Jlornueckoe yMHOXKEHHUE, B SI3bIKaX MPOTPAMMUPOBAHHS COOTBETCTBYET 0003HAUCHUIO «And»:
. TU3BIOHKIINS,

. THBEPCHSI;

. IMILIAKAIYS;

. KOHBIOHKIIHS.

AW N — =

. Jlornueckoe CloKeHue, B sI3bIKaX MPOrpaMMHUPOBAHHS COOTBETCTBYET 0003HaueHU 0 «Ory»:
. TU3BIOHKIINS,

. THBEPCHSI;

. IMILIAKAIUS;

. KOHBIOHKIIHS.

AW ~=N

4. Jlorndeckast oneparnus, KOTopasi ¢ TOMOIIIBIO CBS3KH «HE» KaKJJOMY HCXOJIHOMY BBICKA3bIBAHUIO CTABUT
B COOTBETCTBHE COCTaBHOE BBICKa3bIBaHHE, 3aKIIIOYAIOIIEECS B TOM, YTO HMCXOJHOE BBICKa3bIBaAHUE
OTpHULIAETCS:

1. TM3BIOHKIMS; 2. UMIUTUKAIKS; 3. KOHBIOHKIIUS; 4. OTpUIIaHUE.

(62}

. CurOHIM JIOTUYCCKOMY CJICAOBAHUIO!:
. JU3BIOHKIMA 2. UMILIMKAIus, 3. KOHBIOHKIIHA, 4, HUHBCPCHL.

—

6. ITopsi1oK BBIMOTHEHMS JTIOTMYECKHUX OINEpaluii B CJI0AKHOM JIOTHYECKOM BBIPAKEHUU:
1-&V,=

2.=,-, &,
3., &V, =
4.-,V, &

AN

<

R

HpI/IMep 3aaHus AJIA IIOAIOTOBKH KOHCIICKTaA

[Tpumep 6. Teopema neayKIuH.
[Tpumep 7. Ob1ree onpenenenue popmysl. OnpeneneHne BHIBOIUMBIX (HOopMyJI.

[Ipumep 3aganuii NpakTUYECKOH paboTHI



CocraBienue Tabuu UICTUHHOCTH I (hOpMYJT
[Tpumep 5. CumBosioM F 0603Ha4€HO 0/THO U3 YKa3aHHBIX HUKE JIOTHICCKUX
BBIpaXXEHUH OT Tpex aprymenTos: X, Y, Z.

[IpomMexxyTouHas arrecrauus
I1K-1 — «CnocobeH ocBanBaTh U MCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS U IPAKTUYECKHE YMEHUS U HABBIKU
B IIPEAMETHOM 00JIaCTH MPH pelICHHH MTPOPECCUOHATBHBIX 33au»
3namu: ocHosHble NOHAMUA, Onpedenenus, NPasuid, meopemul U NPoOIeMbl MAMEMAMUIECKOU I102UKU
Ymems: pewame 3a0auu wikonbHo20 Kypca mamemMamukyu U UHGopmamuku,; npoghecCUoHAIbHO peuams
3a0auu, ceA3aHHbIE C NPEOMEMHOU 001ACMbIO, C YUEMOM COBPEMEHHBIX OOCMUNCEHUL HAYKU
Bnaoemv: mexanuzmamu noucka uH@opmayuu, 6 MOM Hucie C HPUMEHeHUe COBPEeMEHHbIX
UHGOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHOTIOUI.
3anmanus, HeoOXxoauMbIe 1 orleHnBanus copmupoBanHocTH [1K-1

[Iepedyens BOpOCOB ISl 3a4eTa

=

BrickasbiBanus. Jlorunueckue omepauuu. Otpunanue. [{uzbronkius. Konbronkius. MMmmukanus.
Tabnuiel HICTUHHOCTH.

[Tonsatue Gpopmybl anredpsl BhICKa3bIBaHUH. PaBHOCHIBHOCTE (hopMy.

Jloka3arenbcTBO 0a30BbIX PABHOCUIBHOCTEH.

3aKOH IBOIICTBEHHOCTH.

Teopema 0 TOXKIECTBEHHON HCTUHHOCTH CyMMBI.

TeopeMa 0 TOKIECTBEHHON UCTUHHOCTH 3JIEMEHTAPHON CYMMBI.

Teopema 0 TOXKIECTBEHHOM JIOKHOCTH 3JIEMEHTAPHOIO ITPOU3BEICHUS.

CogepiiieHHbIE HOpMaJIbHbIE (POPMBI.

Teopema o cyIiecTBOBaHUU U €JMHCTBEHHOCTH COBEPIIEHHOW HOPMaIbHON (OPMBI.

10 [Ipsimast 1 oOpaTHas TEOpEMBbI, POTUBOIIOJIOKHASL K 00OpaTHAsl K MPOTHUBOIIOJIOKHOMN TeopeMe.

CoNoA~WN

VK-1 — Cnoco0eH OCyHIeCTBIATh MOUCK, KPUTHYECKHM aHANU3 U CHUHTE3 HH(OpPMAIMH, MPUMEHSIThH
CUCTEMHBIH TOIXO/ JUTsl PEIICHUS TTOCTABIICHHBIX 3a71a4

3Hamb: mexaHuzMvl U MEmMOOUKU NOUCKA, AHATU3A U CUHMe3ad UHDOpMAyUU, KToYaoujue

cucmemHblll R00X00 8 obracmu 0opa3o06aHus

Ymems: ananuzuposamo 3a0auy, evioenamo ee 6bazosvie cocmagnioujue, 0CyWecmeaisims 0eKOMNO3UYUIO
3a0a4u; HAX00Umv U KPUMUYECKU aHATUUPOBAMb UHDOPMAYUI0, HeoOX00UMYI Ol  peuleHus
nOCMABeHHOU 3a0ayu

Braodemy: ocnosnvimu memooamu pewienust 3a0ay, ChoOpmMyauUpoBaAHHbIMU 8 PAMKAX NPEeOMemHOU 001acmu.
3ananusi, HEOOXOAMMBIE TS OlIeHUBaHUA chopmupoBaHHOCTH YK-1

HepequL BOIIPOCOB JIA 3a4CTa

Meroasl MaTeMaTUYECKUX JOKA3aTeNIbCTB.

[Ipumenenue anreOpbl BHICKa3bIBAHUN K OMMCAHUIO PEIEHHO-KOHTAKTHBIX CXEM
O6miee onpenenenue Gopmynsl. OnpeeneHre BEBIBOAUMBIX (GOpMYI.

Teopema neayKuu.

[Tonsatue npenuxara. KBaHTOPBI.

®opMyJIbl JOTHKY PpeuKaToB. ICTHHHOCTHBIE 3HAaUeHUs (POPMYII.
PaBHOCHIIBHOCTSD.

NogakrowhE



®

[IpenBapenHast HopMaibHas popma.

9. OO0me3Ha4uMOCTh U BBIIOTHUMOCTD (hopmys. CBOMCTBA.

10. ITpoGnema paszpemieHust A OOIIE3HAYMMOCTH M BBIOJIHUMOCTH, HEpPa3pelIMMOCTh €€ B 00IeM
clryyae.

11. ITpumeHeHHE S3bIKA JIOTHKHU MPEAUKATOB JUIS 3aIIUCU MAaTEeMaTHYECKUX TPEIJIOKCHUN, OTIPEICIICHUH,

MOCTPOCHHUE OTPHUILIATEIILHBIX MPEII0KESHUH.

4. Meronnyeckue MaTepuasbl, ONpeAeone IPoLeaypbl OLICHUBAHUS 3HAHUM, YMEHUI, HABBIKOB U (MJIN)
OIIbITA AEATEIbHOCTHU, XapaKTEePU3YIOLIUX Tabl JOPMHUPOBAHUS KOMITETCHLIUN

O01ee koimmuecTBO 0auIoB o nucnuruinge - 100 6ayuioB.

VYdyer mocemaeMocT u pabOThl HA JICKIMOHHBIX M MPAKTUYECKUX 3aHATUAX — A0 2 OamioB 3a
3aHgTHe. MakcuManbHBIH O0amt — 40 0aioB

VYueT pe3ysbTaToB CaMOCTOSITEIbHONU PaOOThI

- momanrHue padoTsl — 10 30 6amtoB

- KOHCIIEKTHI — 10 10 6ayuioB

MaxkcuManbHbii 0amt — 40 6amna.

VYyer pe3ynbraToB cauu 3auera. MakcumanbHbli 6amn — 20 6anios

IIxana oueHUBAHUA 3a4YeTa

Baniabl Kpurepuu oueHuBaHus

0-4 6amnoB OTIU4aeT KaKOKH-JIMOO0 MpoLecc, 0OBEKT U T.I1. OT UX aHAJIOTOB TOJIBKO TOT/A, KOT/Ia €My HX|

PEIbsBISIOT B TOTOBOM BUJIE.

5-8 6as1oB [J[eMOHCTpUPYET NOJTHOE BOCIIPOU3BEICHHE U3YUEHHBIX IIPAaBUII, 3aKOHOB, ()OPMYIHPOBOK,

MaTeMaTHYECKUX U MHBIX ()OPMYJI H T.IL., OJHAKO 3aTPYIHSIETCS YTO-TM00 OOBICHUTD.

9-12 OOBsCHSET OTAETbHbIE MOJOXKEHUS YCBOCHHOW TEOpUH, HMHOIJA BBHINOJHAET TaKue

0amIoB MBICITUTEIIBHBIC OTIEPAIINH, KaK aHaJH3 U CHHTE3.

OTBeuaeT Ha OOJBIIMHCTBO BOIPOCOB 10 COJEPKAHUIO TEOPUH, JIEMOHCTPUPYS

OCO3HAHHOCTh ~ YCBOCHHBIX TEOPETHUECKMX 3HAHUH, TMPOSBISAS  CIIOCOOHOCTh K

CaMOCTOSITEJIbHBIM BBIBOJAM H T.II.

13-16 YeTko M JIOTHYHO H3JIaraeT TEOPETUYECKH MaTepuaj, CBOOOIHO BIA/JICET MOHATHUSAMH U

Oaria TEPMUHOJIOTHEN, CITOcOOEeH K OOOOIICHHIO HM3JI0KEHHOW TEOpUH, XOpPOIIO BUAMT CBS3b

TEOPHH C TPAKTUKOM, YMEET MPUMEHUTH €€ B IIPOCTEHIINX CITydasX.

JleMOHCTpHUpYET TOJIHOE TMOHMMaHHWE CYTH H3JI0)KEHHOW TEOpUU U TPHMEHSeT €€ Ha

MpPaKTUKE JIETKO W HE OCOOCHHO 3aJyMbIBAsICh. BBITIONHSIET MOYTH BCE MPAKTHYECKHE

3aJlaHMsl, THOTJIA JIONYCKasi He3HAYMTEIIbHbIE OIIMOKH, KOTOPBIE caM M HCIPABJISIeT

17-20 Jlerko BBIMOJHSAET MpaKTHUYECKHE 3a/JaHUs HAa YPOBHE IEpeHoca, CBOOOAHO Omepupys

YCBOEHHOM Teopueil B MPaKTUYECKON JAEATEIbHOCTH.

OpUTHHAIBHO, HECTAHIAPTHO MPHMEHSET IMOJyUYeHHBIC 3HAHUS Ha MpaKTHKE, (HOpMUPYS]

CaMOCTOSITENIbHO HOBbIE YMEHHs Ha 0a3e MOJy4YeHHbIX paHee 3HaHUN U CPOPMUPOBAHHBIX|
MEHHUI Y HaBBIKOB.

HTorosas mxajaa OLlCHUBAHUSA PE3yJbTATOB OCBOCHUA NUCHUIIJIMHLBI.

Htoropas olleHKa N0 AUCUMIIINHE BBICTABISETCS I10 HpHBeﬂCHHOﬁ HWXKE IIKaJIC. HpI/I BBICTaABJICHUH
HUTOTOBOM OLCHKNW MpECIIoAaBaTejICM YUYUTBIBACTCA pa60Ta 06yqa10merocsl B TCEUYCHUEC OCBOCHUI
JAUCHHUIIIIMHBI, a TAKXKC OLICHKA I10 HpOMC)KyTO‘lHOfI aTTeCTaluu.



KosinyecTBo 0a/510B | OuneHKa 1o TpajullMOHHON HIKaJIe

81-100 3a4yTeHo

61-80

41-60

0-40 He 3aureno




