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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

OCBOECHUS TUCIUMINHEI:
- METOOUYECKUH
- IeJaroru4ecKui

1.3 JucuurniauHa OpHEHTHPOBAaHA Ha MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesATEIhHOCTH B
chepe: 01 OOpaszoBanue u Hayka (B cdepe HayaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPeIHEro OOIIero
oOpasoBaHusi, TPOQPECCHOHATHLHOTO O00y4YeHHs, MPOGECCHOHATLHOTO O0pa30oBaHUs, JIOMOJHHUTEIHHOTO

o0Opa3zoBaHHUs)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH COPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC U HEOOXOIMMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (py HaTU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUS

VK-1 Criocoben
OCYIIECTBIIATh TOUCK,

Hcnonb3yer cucteMy MaTeMaTHYECKUX 3HAHUW U YMEHHUI,
COCTaBIISIFONIYI0 HAy4YHYI0 OCHOBY MaTeMaTHYECKOTO

KPUTHYECKHUH aHATH3 U o0Opa3oBaHUA MITaIIIAX IIKOJIbHUKOB u
CHHTE3 UH(pOpMAIIHHY, 00eCneunBaronIyIo BO3MOXXHOCTH ux pa3BHUTHA
MIPUMEHSTH CUCTEMHBIN CpeacTBaMu MaTeMaTHKH, TS 000CHOBaHUS

TTOXOJ JIJISl PETICHUS
MMOCTaBJIEHHBIX 3a70a4

COOCTBEHHBIX BBIBOJIOB MW BBIHCCCHHUA OICHKHU B XOJC
pEeIICHUA MECTOANKO-MAaTEMAaTHYCCKUX 3a/1a4

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

YK-1 CnocobGeH OoCymIeCTBISATh MOUCK, KPUTHUECKUN aHallM3 M CUHTE3 WHGOpPMAIINH,
MPUMEHSITh CUCTEMHBIN MOJXOJ IJIsl peLICHUs TOCTABICHHBIX 3a/1a4

Ne
n/m

HanmenoBanme
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKIUCIUTUTMHAPHEIE

dopma oOyyeHus

Ounas
(cemectp)

3aouHas
(cemectp)

1{3(4(8|1]3

4109

—

Maremarnka

2 |Ilpegnurmnomuast
MPaKTHKA

3|Co3nanue u
yIpaBlIeHHE OazaMu
JTAHHBIX

4 | ®unocodus

5 |dunancoBas
TPaMOTHOCTb:
YIpaBICHUE TUIHBIMH
¢uHaHCaMU

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:
HucrunmHa «TeopeTudeckrne OCHOBBI MaTEeMAaTHKW» OTHOCHTCS K 00sI3aTEIbHOM YacTH y4eOHOTO IIaHa
OII mo Hanpasnenuto moArotoBku 44.03.01 - [legarornueckoe oOpazoBaHue.

Jucuunnuna « TeopeTnueckue OCHOBBI MaTeMaTUKW» u3zydaercs B 4, 5, 6, 7 cemecTpax.




3.00beM U coep:kaHMe TUCHUILUTHHBI

3.1.00beM qucumIuinHbL: 11 3.e.

Ounas: 11 3.e.
3aounas: 11 3.e.

. Ounas 3aouHas
Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 396 396
KonTaktHas pabora 166 52
Jlexuuu (Jlexummn) 68 16
[Tpaktuueckue (IIpaxr. pab.) 98 36
CamocrositenbHas pabota (CP) 158 318
DK3aMeH 72 18
3auer - 8

3.2.ConepxaHue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0O0|3 |03
4 cemecTp

1 MHoxecTBa 1 4 1 6 i 6 |15 KontponpHas
oIepaluy HaJ HUMU pabota

2 CootBercTBHA U ) 1 5 1 6 | 10 KontponbpHas
OTHOILICHUS pabora

3 DeMeHTbI KontponbpHas
KOMOMHATOPUKH U ) 1 5 1 6 | 10 pabora
TEOpUU
BEPOSATHOCTEMN

4 DeMeHThI KontponpHas
MaTeMaTH4eCKOM 4 1 5 1 7 |10 pabora
JIOTHKH

5 Maremarnueckue KonTtponbHas
MOHATHUS U 2 - 5 1 7 |15 pabora;
YMO3aKTI0YEHUS TectupoBanue

5 cemecTp

6 AKCHUOMaTH4ECKOE KonTponbHas
MMOCTPOCHHUE pabora
MHO>KECTBa
HaTypaJbHBIX U 3 1 3 1 6 |9
LEJbIX
HEOTpHULaTeIbHbI
X 4ucen




7 TeopeTuko-MHOX KontponbpHas
€CTBEHHBIN pabora
MOIXOJ K
MIOCTPOCHUIO 13 6 | 9
MHO€ECTBa
HATYypaJIbHBIX U
LEJIBIX
HEOTPULIATETIHHBI

8 HarypansHoe KonTpomnbshas
YHUCIIO KaK 1 3 6 | 9 pabora
pe3ynbTar
U3MEpPEHUs

9 3anuce LenbIX KonrtponbpHas
HEOTPHULATEIbHbI 113 6 | 9 pabora
X YUCel u
QJITOPUTMBI

10 JenumocTh i 3 6 |10 KonrtponbpHas
HATYpabHBIX pabora

11 Pacmmpenue KonTponbHas
MHO€ECTBa - |3 6 |10 pabora
HATYpaJbHBIX

6 cemecTp

12 Anrebpanyeckue KonTponbnas

BBIPaXKCHUS > | 18 27 | 59 pabora;
TecTtupoBaHue;
Hoxuan; Onpoc
13 VYpaBHeHuUs U KontponpHas
HEPABEHCTBA > | 18 27 | 58 pabora;
Tectuposanue;
Hoxnan; Onpoc
7 cemecTp

14 OCHOBHBIE TOHATHUS 1 4 7117 KonTtponbHas
reoOMeTpHH pabora

15 I'eomeTpuueckue KonTtponbHas
(burypsl u ux pabora
CBOMCTBA. BE 7 117
ITocTpoenune
TreOMETPUYECKUX
¢duryp

16 [TpeobpaszoBanus 1 3 7 | 17 KonTponbHas
IJI0CKOCTH pabora

17 I'eomeTpuueckue KontponpHas
TeNa U UX 1| a 7 | 17 pabota
M300pakeHHne Ha
TUIOCKOCTH

18 I'eomeTpuueckue KontponpHas
BEJIMYMHBI - | 4 8 | 17 pabora;

TectupoBanue

Tema 1. MHoxkecTBa 1 onepaunu Hag Humu (YK-1)

Jlexknus.




[lonsiTHE MHOXECTBA M 3JIEMEHTAa MHOXECTBA, IIyCTOE MHOXKECTBO, IMOAMHOXeCTBO. KoHeuHble U
OeckoHeuHble MHOXKecTBa. CriocoOb! 3a1aHusi MHOXKeCTB. OTHOIICHHUS MEXy MHOXKECTBaMH. JlMarpaMmbl
Olinepa-BeHnHa. YHuBepcalbHOE MHOXECTBO. PaBHbIE MHOXKECTBA.

Omnepanuy HajJ MHOXECTBaAMH: OObEIUHEHHUE, MEPECEUCHHE, PAa3HOCTh JABYX MHOXECTB, OTOTHEHHE [0
YHUBEpPCAJILHOIO MHOXECTBAa, CHUMMETpUuYeckass pa3HOCTh. (CBOHCTBa, CBA3BIBAIOLIUE  OIEpaLUU
oObeUHEHUST U TepecedeHus. UYUCIO 3IEMEHTOB B OOBEIMHEHWU U PA3HOCTH KOHEUHBIX MHOXKECTB.
CBoiicTBa pa3HOCTH U JJOTIOJTHEHUSI.

Ilonstne nexaproBa mnpousBeneHus. Ilonstue mapsl, Koprexka. JlexkapToBO IPOU3BEICHUE YHCIOBBIX
MHOecTB. CBOICTBaA eKapTOBa NPOU3BEACHUS. YNCIIO0 2IEMEHTOB JI€KapTOBa MPOU3BEACHNS KOHEUHBIX MHC

[TonsiTue pazOuenus MHOKEeCTBa Ha Kiacchl. Kimaccudukanms.

IIpakTH4Yeckoe 3aHATHE.
1. YopakHeHus Ha 3a/1aHH€ MHOXKECTBA €T0 AJIEMEHTAMU M XapaKTepUCTHUECKIUM CBOWCTBOM; Ha IPUHA K
3lIeMEHTA 33JJaHHOMY MHOKECTBY; N300paKeHHE MHOXKECTB U OTHOILIEHUH MEKy MHOKECTBAMU C MIOMOIIBK
Ditnepa.
2. pra)KHCHI/ISI Ha 3aJaHUC U BBIIBICHUEC KOHCYHBIX H GCCKOHC‘-IHBIX MHOXCCTB, Ha OTHONLICHHUA
MHOXCCTBaMU; Ha MNPHUHAJIC)KHOCTb JJICMCHTA MHOKCCTBY W HCKIIOUYCHUC JIMIIHUX JJICMCHTOB, Ha
OIPCACIICHUC DJICMCHTOB IMCPCCCUCHUSA U 06’beILI/IHeHI/ISI MHOXKECCTB, Ha CBOICTBa OG’bGI[I/IHeHI/I}I H 1epe:
MHOXCCTB; Ha Pa3HOCTb U JOINOJIHCHHUC MHOXCCTB U UX CBOI\/JICTBa, Ha 4YHCJIO 2JIEMCHTOB B O6I>CI[I/IHCHI/II/I Hf
KOHCYHBIX MHOXECTB.
3. pra)KHCHI/ISI Ha HAXOXKXACHHUC 3JICMCHTOB ACKAPTOBA MPOU3BCACHUA MHOXKCCTB, 3a/1a4l HAa UCITOJIb30BAHHUC
JIeKapToBa TMPOMU3BENICHUS; 3aJaud HAa YHUCIO D3JEMEHTOB B JI€KAPTOBOM IPOMU3BEICHUU MHOXKECTB; 3a
pa30ueHN MHOXKECTBA Ha KJIACCHI.
4. YpaxHeHHUs Ha KJIaCCH(PUKAIIHIO.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. N3006pa3nTe Ha KOOPAMHATHOMN MIPSIMOM MHOXECTBO PEIICHUN HEPAaBEHCTBA, €CIIU X - JIEHCTBUTEIHLHOE
>5; 6) ; B) 5 T)
2. JHano muoxkectBo P = {3, 5, 7, 9}. Onpenenute 4ucio BCEBO3MOXKHBIX TTOAMHOXKECTB JAHHOTO

MHOJKECTBA, a 3aTeM 00pa3yHTe HX.

3. Jano mHOXKecTBO A = {72, 56, 513, 117, 324}. CocTaBUTh MOIMHOKECTBA MHOXKECTBA A, COCTOSIIINE
13 YHUCEJl, KOTOPBIE: &) IEIATCS

Ha 4; 0) ABISAIOTCA JBY3HAYHBIMU YHUCIAMH; B) AensATcs Ha 5; T) He aensatcs Ha 10. Ectb mu cpenun

4, YcTaHOBUTH, B KAKOM OTHOIIEHUHU HaxomaTcst MHOXecTBa A, B, C 1 n300pa3uTh MX MPU TTOMOIITH
KpyroB Jidiepa, €clid A - MHOYKECTBO YETHBIX HATypaJbHbIX YUCEN; B - MHOXXECTBO HaTypabHbIX YHUCEI,
KpaTHbIX 7;

C - MHOKECTBO HaTypaJIbHbIX YUCEN, KPATHBIX 4.

5. ITycts A = {1,2,4,6,7,8,9}, B={1,3,4,5,7,9,10}. Haiitu oObenuHeHne, IepeceueHue, pa3HOCTh 3TUX
MHOKECTB.

6. Haiinure nexkapToBo NpoU3BEICHUE
MHOXeCTB A = {5,9,4} uB = {7, 8, 6} u BeImeauTe N3 HErO MOJIMHOXKECTBO Iap, B KOTOPHIX: a) IepBast
KOMIIOHEHTa OO0JIbIIIe BTOPOH; ©) repBas KOMIIOHEHTA paBHA 5; B) BTOpas KOMIIOHEHTa paBHa 7.

7. ITocTpoiiTe Ha KOOPAMHATHOM INIOCKOCTU MHOKECTBO TOYEK, KOOPAUHATBI KOTOPBIX YAOBIETBOPSIOT
CJIEIYIOLUM YCJIOBHSIM:

a) X={x|xN,0 x 6}, Y={y|yZ, -3<y<2};

0) X={x|xN,1<x 4}, Y={y|yR, y5};

B) X ={x|xR,x 4}, Y={y|yR,y<4}.

8. JlaHbl MHOXeECTBA: A - ABY3HAYHBIX yncell; B - 4eTHBIX HatypanbHbIX uncen; C -
HATypaJIbHBIX YHCEN, KPAaTHBIX 4.



9. Brrsicaure, 1ekapToBO MPOU3BEICHNE KaKUX IBYX MHOXKECTB H300paXkaeTcs Ha KOOPIMHATHON
IUIOCKOCTH B BHJIE TIPSIMOTO YIUIa, KOTOPBI 00pa3yeTcs Mpu nepecedeHny KOOPIUHATHBIX OCEHl.

10. BrlsicHUTE, B KaKUX ClIydasx Kiaccu(UKaIus BHIIOJHEHA BEPHO: a) TPEYTOJIbHUKH JEIIATCS Ha
NPSIMOYTOJILHBIE, TYTIOYTOJIbHbBIE U PaBHOOEAPEHHBIC; 0) YIIIbI KJIacCU(DUIUPYIOTCS HA OCTPBIE,
IpsIMbIE U pa3BEpPHYTHIC; B) LIEJIbIE YHCIIa MOKHO Pa30UTh HAa HaTypasbHbIe Yncia, yuciao 0 u
OTpHLATEIbHBIE LENIBIE UNCIIA; T') IIAT0JIbl PYCCKOTO SA3bIKA JENIATCS Ha INIarojbl HACTOSILETO,
MPOIIEAIIETo U OyIyIero BpeMeHH; /1) YiICHbI MPeJIOKEHHs OBIBAIOT ITIaBHBIE U BTOPOCTETICHHBIE.
11. MnuoxectBa P pom60B, T TpeyronsuukoB u K MHOroyronsHukoB, umeronmx yroma 30°,
SIBJISIFOTCSI TOJIMHOKECTBAMU MHOXKecTBa M MHOroyrosibHUKOB. [locTpoiiTe kpyru Diinepa nist
JTAHHBIX MHOXKECTB, YCTAHOBHUTE, Ha CKOJIBKO HENepeceKaronmxcs o0nactei pa3ouics Kpyr,
n300pakaromuii MHOXKECTBO M, U /17151 BCEX MHOXKECTB, H300payKEHHBIX ATUMHU O00NIACTAMH, YKAKUTE

12. TlpousBenure pa3OueHHE Ha KJIACCHI MHOXKECTBA LIEJBIX YHCEN, UCTIONb3YsI CBOMCTBA «OBITh
KpPaTHBIM 4» U «OBITh KPAaTHBIM 5.

Tema 2. CooTBeTcTBUA U 0OTHOIIeHU (YK-1)

Jlekumus.
[TonsiTHEe COOTBETCTBUSI MEXAY AIeMEHTaMu MHOKecTB. CriocoObl 3ajaHusi cooTBeTcTBUi. [pad u
rpadguk coorBeTcTBUsA. OTOOpakeHHME W €ro BHIBI (MHBEKIUA, CIOpBheKmwus, Ouekius). [lonsTue
MOIIHOCTH. COOTBETCTBHS OOpaTHOE U MPOTHUBOIIOJIOKHOE TaHHOMY.
Yucnossle Gpynkimn. Crnocodsl 3aganus GyHKimi. Hekoropsie cBoiicTBa (yHKIMI: MOHOTOHHOCTb,
OrPaHUYEHHOCTh, YeTHOCTH U Ap. [Ipsimast u oOpaTHast MpONOPIMOHATFHOCTH, UX CBOMCTBA, rpaduk.
Hcnonb30BaHue CBOMCTB MPSMOi U OOPAaTHOM MPONOPIMOHATEHOCTH /TSl pEIIEHUs] TEKCTOBBIX 3a/1a4
HayaJbHOTO Kypca MaTEMaTUKH.
[TonaTne OMHAPHOTO OTHOLICHUS MEXIY snemMeHTamu. ['pad m rpadux orHOmeHuit. OOpaTHble U
MIPOTUBOTMIOJNIOXKHBIE OTHOIIEHUS, UX rpadsl u rpaduku. CriocoOsl 3a1aHus oTHOImEHWH. CBOHCTBA
OTHOUICHUH: pe(IeKCHBHOCTh, CHUMMETPHUYHOCTh, TPAH3UTHUBHOCTH, CBA3HOCTh. Teopema O CBA3M
OTHOUICHHUSI YKBUBAJIEHTHOCTH C pa30neHreM MHOXKeCTBa Ha Kiacchl. OTHOIICHUE TOPSIKA.
[lonatue anreOpamueckoii omepamuu. CBoiicTBa  anreOpamueckux omnepauuii. [lonsTue
anreOpandeckoil cTpykrypsl. [ pynmsl. Konbia. [loss.

IIpakTH4eckoe 3aHATHE.
1. YnpaxxHeHus Ha 3a/laHle COOTBETCTBUI C TOMOIIBIO MPEUIOKEHHS C IByMSI IEPEMEHHBIMHU U
rpada; 3agaqu Ha cooTBeTCTBUS "Oonbiie", "MeHbIne", "MeHsbIne Ha 1", "Menbie B 3 paza", "aucio x
B JIBa pa3a Oosibliie yncia y" u ap. YnpaxHEHUs Ha 33aJlaHue 00paTHOTO COOTBETCTBUSI M IOCTPOEHUE
rpaduka 0OpaTHOrO COOTBETCTBHUSI; HA 3a/laHUE (PYHKIIMOHAIBHOTO ¥ B3aUMHO-0THO3HAYHOTO
2. VopaxHeHHss Ha OTpabOTKy TOHSATHS OWHAPHOTO OTHOIICHHS, CBOWCTB OTHOIICHHA |
ocobeHHOcTel TpadoB  OTHOWIEHWH; TOCTPOCHHWE TpadoB  OTHOIICHHWH; HAa  OTHOIIEHHUE
SKBHMBAJICHTHOCTH U MOPSKA; pa30ueHne MHOKECTBA Ha KIIACCHI.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Crynent 3arunarui 3a kaury 700 p., 3a rerpanb 30 p., 3a kapangami 15 p., 3a kuctouky 17 p.
CooTBeTCTBHE MEKTy KAKUMH JIByMSI MHOKECTBaMH TIpH 3TOM ycTaHoBjeHo? [Toctpoiite rpad sToro
COOTBETCTBHUSI.
2. X - MHOXecTBO reomerpuueckux ¢uryp (puc. 25), Y = N. Mexay 3TUMH MHOXECTBAMHU
ycTraHoBieHo cooTBercTBUE P: "IIpsMOyroiapHHMK X MMeeT Iuiomans, paBHylo y'". IToctpoiite rpad
cooTBeTCTBUS P. SIBnsieTcs 11 OHO B3aMMHO - OTHO3HAUHBIM? DOYHKIIMOHAIBHBIM?

3. INoctpoiite rpaduk GyHKIUU , eciiu ee o0nacTh onpeaeneHus X takosa: a) X =R ; 6) X=[0;
4]; B) X={-2,-1, 0, 1,2}.

4. IlpuBenuTe MpUMEpPHI TPEX YNPAKHEHUH M3 YYeOHMKOB MaTeMaTHKH HA4dallbHBIX KIIACCOB, MPH
BBINOJIHEHUH KOTOPBIX MOXET OBITh OCYIIECTBIICHA MPOTEACBTUKA OHATHS (DyHKIIMH.

5. BeIsicHUTe, Kakasi 3aBUCUMOCTh CYIIECTBYET MEXAY BEIMUMHAMH, JAaHHBIMH B 3aJa4e, U PeIIuTe



a) U3 24 xr monoka nonydaercst 3 Kr CIMBOK, U3 20 KI' CIIMBOK IOJIy4aeTcs 4 KI' CJIMBOYHOIO Macia,
a u3 12 Kr cIMBOYHOTO Maciia mojydaercss 9 Kr TomieHoro maciia. CKOJIBKO KI' TOTUIEHOTO Macia
MOYKHO Nosty4uTh u3 2400 Kr Mosoka?

0) /IBa cTomsipa OTPEMOHTHPOBAJIHN CTY/IHEB MOPOBHY. [1epBhIit cTOMsIp paboTan 6 THEH, pEMOHTHPYS
o 10 cTynbeB B JicHb, @ BTOpoid padoTtan 5 qHei. [1o CKonbKy CTyNIbEeB B ICHH PEMOHTHPOBAJ BTOPOU
6. OpnHa w3 CTOPOH MPSAMOYrojbHUKA 3 cM, a jpyras - x cMm. KakoBa mromazne (y, cM2) 3TOro
npsimoyronbHuKa? [locTpoiiTe rpaduk MOTyYeHHOTO COOTBETCTBUS MPHU YCIOBHH . J[OKa)xuTe, 9TO
3TO COOTBETCTBHE - (DYHKIIHSL.

7. Ioctpoiite Tpad oTHOIICHHS «OOJNBIIE UM paBHOY», 3ajaHHOro Ha MHOXKecTBe {0, 1, 2, 3, 4}. Kak
3a/1aTh 3TO OTHOILIEHHKE MTPU TTOMOIIY HEPABEHCTBA C ABYMS IEPEMEHHBIMU?

8. MHoxectBo M uneHoB cemMpu BonkoBbix coctout u3 orua Muxauna Ilerposuua, marepu Bepsl
Wanosusl u gereit: Tonm, Karu, Iletn u Onu. Mexay uieHaMH CEMbU CYILECTBYIOT Pa3IMYHbIE
oTHomIeHus1 poxactBa. [loctpoiite rpadbl OTHOMIEHWH: a) «OBITh M04Yepblo; 0) «OBITH OpaToM; B)
«OBITH MaTEPHIOY.

9. Ha mHOXecTBe OTpe3KoB 3aAaHbl oTHOIIEHUs P - "nnunHee", u M - "umeTh OfHY U Ty ke AJIUHY".
Kaxkoe 13 HUX sIBJII€TCSI OTHOIIEHHEM 3KBUBAJICHTHOCTU?

Tema 3. JjieMmeHTbI KOMOMHATOPUKH U Teopuu BeposiTHOcTel (YK-1)

Jlekumus.
KombOunaropusie 3amaun. [IpaBunma cymMmbl W mpousBeneHus. Pa3mereHue, MmepecTaHOBKUA C
MOBTOpPEHUsAMH U 0e3 moBropeHmii. Coderanusi 6e3 MOBTOpeHHH. UMCIO MOAMHOKECTB KOHEYHOTO
MHOKecTBa. Pemenue 3a1a4 KoMOMHATOPHOTO COAEpPKaHKS B HAYAJIbHOM Kypce MaTeMaTHKe.
Cnyuaitabie coObITHS. BEpOSTHOCTH COOBITHS U €€ BBIYUCIICHUE

IIpakTnyeckoe 3aHsATHE.
1. Pemmenre KOMOMHATOPHBIX 33]1a4 C HCIIOJIB30BAHUEM MIPABHII CYMMBI U ITPOU3BEICHUS, a TAKKE
OCHOBHBIX KOMOWHATOPHBIX KOHCTPYKIIHI; YIIPaKHEHUI HA BBISIBICHHE KOMOWHATOPHBIX
KOHCTPYKIIMH B 3aJjauax Ha4aJbHOTO Kypca MaTeMaTUKH.
2. VYopaxHEHMsT Ha pacllO3HABAHME JOCTOBEPHBIX M  HEJAOCTOBEPHBIX, PaBHOBO3MOXHBIX,
HEBO3MOXHBIX, CIy4yalHBIX COOBITUH; Ha BBIYMCIEHUE BEPOSTHOCTU TMOSBICHUS CIIy4ailHOTO

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. HIxonbHuKkM U3 Bonrorpaga coOpanuch Ha KaHUKYJIbI ToeXxaTh B MOCKBY, TOCETUB MO AOPOTe
Hwxnuit Hoeropoa. 13 Bonrorpana B HuxHuii HoBropox MOXHO OTIIpaBUTBHCS Ha TEMIOXOAE WU
noesne, a u3 Hiwknero Hosropona B MockBy - Ha camoniere, Terioxone uin aprodyce. CKOITbKUMU
Pa3IUYHBIMH CIIOCOOAMU MOTYT pedsTa OCyIIeCTBUTH cBoe myTeniecTBre? Ha3zoBuTe Bce BO3MOXKHBIE
BAapUAHTHI 3TOTO MYTEIIECTBUS.
2. CKOJBKUMHU CTI0CO0aMH MOKHO BBIOpaTh U3 36 4eNOBeK mpeacenarelis CoOOpaHus U cekpeTapsi?
3. CKOJIBKO BCEBO3MOXKHBIX TPEX3HAYHBIX YHMCENI MOXXHO COCTaBHTh U3 1udp 1,2,3 u 4 tak, 4To0bI
uuGpsl B 3allUCH 4YWCIa HE MOBTOPSIUCH? VI3MEHUTCS M pelieHue 3TOW 3ajlaud, €CIM BMECTO
uudpser 4 oyner udpa 07
4. CKOJNBKO BCEBO3MOXKHBIX UYETHIPEX3HAUYHBIX YMCEI MOXKHO COCTAaBUTh, UCIIOJIBb3YS JJIsi MX 3alUCH
udpst 1, 2, 3 u 4?7 KakoBa pa3HOCTh MEX/y CaMbIM OOJIBIIIMM U CAMBIM MAJICHBKUM U3 HUX?
5. YerBepo CTyAEHTOB cHAOT d3k3aMeH. CKOJIBKMMHU CIMOCOOAMU MOTYT OBITh IOCTaBICHBI UM
OTMETKH, €CJIM U3BECTHO, YTO HUKTO U3 HUX HE MOJIYUYUT HEYAOBIECTBOPUTEIILHON OILICHKU?
6. Ha tuispbke asist urpsl B BoJieiibon u3 15 yenoBek HyXHO oToOparh TeX, KTO OyIeT y4yacTBOBAThH B
Tpex TaiMax, MPUYEM OAMH YEJIOBEK MOXET y4acTBOBaTb BO BceX Tpex wurpax. CKOIbKUMHU
croco0aMu MOXKHO 0TOOPATh Y4aCTHUKOB?
7. A — u3BJIeYeHHE U3 YPHBI ¢ 36 3aHyMepOBAHHBIMHU IIAPAMHU HIAPA ¢ HOMEPOM KpaTHbIM 5, B —
HU3BJIedeHHe M3 YPHbI ¢ 36 3aHyMepOBaHHBIMHM ILIApaMM HIapa ¢ HoOMepoM KpatHbiM 7. HaiiTu
coObiTUsI A+ Bu A ¢ B.
8. B simiyke mMCbMEHHOTO CTOJIA JIeKAT 15 OMHAKOBBIX PYyY€K, B YETHIPEX M3 HUX YEPHBIN CTEP>KEHb,
B 11-tu cunuii. KakoBa BEpOSTHOCTD TOTO, UTO CTEPKEHb CUHMI? UepHbIii?



9. BeposATHOCTB, YTO OJHOMY YYEHHKY YAACTCSl CIIUCATh KOHTPOJbHYIO pabdory 3/5, apyromy — 2/3.
KakoBa BEpOSITHOCTb, UTO CIIMILET PEIICHHE XOTs ObI OMH YUEHUK?

10. OnHa mogpyra omo3naeT Ha MPAKTUYECKOe 3aHATHE C BEposATHOCThIO 1/3, Bropas — 4/5. Kakoa
BEPOSITHOCTH, YTO OMO3JAaeT XOTs ObI O/1HA Mmojpyra’?

Tema 4. diemenTbl MaTeMaTu4deckoii Joruku (YK-1)

Jlekuus.
Jlornka Bbicka3zbpiBaHui. [loHsiTue BbICKa3biBaHuA. [IpocThle W CIOXKHBIE BBICKA3bIBAaHUA.
OCHOBHBIE JIOTHUECKUE CBA3KHU «HE», «HEBEPHO, YTO», «MN», KUAIN», «ECIH..., TO...», «TOTAA U TOJIBKO
Torga». Jlormueckue omepanyMy HaJ BBICKAa3bIBAHUSAMU: JIOTMUECKOE OTPULAHUE, KOHBIOHKIIMS,
OU3BIOHKLNSA, WMIUIMKAIUs, OSKBUBaJeHIMSA. TaOmuIbl HCTUHHOCTH JIOTHUECKHX OMNEepalui.
OCHOBHBIE CBOMCTBA JIOTUHYECKUX oneparuii. DopMyIibl IOTUKH BbICKa3bIBAHUIM.
BrickasbiBatenbHbie  GOpMBI (TMpEAMKAThI) W ONEpaldyd HaJ HUMU. MHOXECTBO HUCTHHHOCTHU
BBICKa3bIBaTEIbHOU (DOPMBI.
BrickaspiBanus ¢ kBaHTOopamMu. KBaHTOp OOIIHOCTH W CyIIECTBOBAaHHWS. YCTAHOBJICHUE 3HAYCHUU
HMCTUHHOCTH BBICKa3bIBAHWW C KBaHTOpaMHU. BpICKa3blBaHMs C KBAaHTOpPAMH B HA4aJIbHOM Kypce
MareMaTuKu. [IpaBuia noCTpOeHHs OTpULIAaHUI BBICKA3bIBAHUI, COAEPKAIIUX KBAHTOPHI.
[Ipumepbl pemieHus OCHOBHBIX THUIIOB JIOTHYECKUX 3a/lad C  HCIOJIb30BAHHUEM  aireOpsl

IIpakTnyeckoe 3aHsATHE.
1. YnpaxHeHus: Ha BBISIBIIEHUE JJOTUYECKON CTPYKTYPbI IPEII0KEHUS;
2. YnpaxXHeHHs Ha YCTAHOBJIEHUE HCTUHHOCTH WJIM JIO)KHOCTH BBICKA3bIBAaHUS; HAa COCTAaBIICHUE
TaOIHI] HCTHUHHOCTH;
3. Pemenue 3amau Ha pacro3HaBaHHE OOBEKTOB; HA MOCTPOEHUE OTPHUIAHUS BBICKA3bIBAHUS;
yOpaKHEHUS Ha OTpabOTKy TMOHSATHI JIOTUYECKOTO CJEeNOBaHWs M PaBHOCWIBHOCTU JUIS
OJTHOMECTHBIX BbICKa3bIBAHUN U BHICKA3bIBATEIBHBIX (POPM.
4. Yipas)xHeHuE Ha IOCTPOECHUE OTPULIAHUN BBICKA3bIBAaHUI C KBAHTOPAMHU.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 1. IpencraButh BhICKa3bIBaHUs B BUJIE Jorudeckux hopmyn: a) Ecnu moinems ryiasTs, TO
BO3bMEIIh ¢ COO0M 30HT WM HaJIeHeb Tu1anl; 0) YeToBeK rojofeH TOra U TOJIBKO TOT/a, KOorjaa
OH HE yMeeT TOTOBUTH; B) CTY[IEHT HE CIaJl CECCHUI0, CIIEIOBATEIHHO, OH OYJET OTUHCIICH.

2 2. IlocTpoiiTe oTpUllaHUE CAEAYIOMX BhICKA3bIBAHUHN U BBIACHUTE, YTO UCTUHHO - TAHHOE
BBICKa3bIBAaHUE WJIM €TO OTPUIIAHKE: a) Mpou3BeneHue yucen 4070 u 8 MeHbIIe CyMMBbI YHCEIT
18396 u 14174; 6) uactHOe uncen 25842 u 6 meHbIe pazHoctu uncen 14150 u 9833.

3 3. Ilyctb A - UCTUHHOE BbICKa3blBaHUE, B - 10HOE BhICKa3biBaHue. ONpeaeuTb 3HaYCHHE
HMCTUHHOCTH CJIEIYIOLIUX CIIOKHBIX BbICKA3bIBAHUM:

a) ;6) :B) ;1)
1 4. CocTaBuTh TAOIUILy HICTHHHOCTH JIJIS CIEMyIOMUX popMyi: a) ; 0) ; B)
5. Ha muoxectBe X = {-2, -1, 0, , 1, 2, } 3amaHbl BhICKasbIBaTenbHBIE Qopmbl C(X): " X

-HatypainbHoe yucio " u D(x): " X - apoOHoe uuncno ". Chopmynupyiite BoickaspiBanus C(1) D(1),
C(0) D(0), C(-2) D(-2) u HaiinuTe X 3HaYCHUSI UCTUHHOCTU. BepHo nu, uto 72 ?

6. CocraBpTe OTpHIIAHHE BBICKa3bIBAaHWW AByMs crocobammu: a) Bce ydammecs Tpymmbl crainu
9K3aMeH 1o MareMatuke; 0) Hexoropele yuamuecs kiacca - OTJIMYHUKY; B) B 1r000M TpeyronbHIKE
CyMMa BHYTpeHHHUX yriioB paBHa 180°; r) 1o kpaitaeit mepe, onno u3 uucen 10, 11,12 nenurcs Ha 2; 1)

Hekoropeie mapannenbHble HpsiMble HE TepecekatoTcsi; €) Haiinercs TpeyroibHUK C JIByMsI MPSMBIMHU

yriamu; &) Bo BCsSKOM TpeyrojibHUKE cCyMMa JTIFOOBIX ABYX CTOPOH OOJIBIIIE TPETHEH.

7. JIOKa)KuTe UM ONPOBEPTHUTE CIIEAYIOIINE YTBEPKACHHUSA:

a) CyMMa JIFOOBIX TPEX MOCIIEeA0BATEIbHbBIX YHCEN KpaTHa 3;

0) BCSIKO€ JIBy3HAYHOE YMCJIO, 3aMMCAHHOE MPHU TTOMOIIN OJIMHAKOBBIX PP, KpaTHO 11;
B) B HEKOTOPBIX MapajielorpaMMax TUaroHaId He PaBHEIL.

Tema 5. MaremaTnueckue noHsiTusi M ymo3akaouenus (YK-1)
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Jlexkuns.

MaremaTiudeckue MOHATUS W MX XapakTepucTuku. O0beM W copepkaHue MoHATHS. OTHOIIECHUS MEKITY
noHsATUsAMHA. Oneparnuu ¢ MOHATUSIMH: 0000IEHUE, OTpaHUYEHUE, ONpeecHue, aeneHne. TpeboBaHus K
ompeneneHuto moHsATui. OnpenenseMble U HeonpeneasieMbie TOHATUSA. CIOCOOBI ONpeIeICHUs TTOHIATHA.
CrpykTypa onpeaeneHus Yepe3 poa U BHIOBOE OTIHYHE.

YMo3akmoueHusT U WX BUABL. VHIYKTUBHBIE W JIEAYKTUBHBIE YMO3AKJITIOUCHHSI, YMO3AKIIOUEHHUS TIO
aHajoruu. CXembl IeyKTUBHBIX yMo3akitoueHui. [TomHas nagyKims.

CrocoObl MaTeMaTHYeCcKoTo JA0Ka3aTeNbCcTBa. JleIyKTUBHBIA BBIBOJ - OCHOBHOM CIIOCO0 MaTeMaTHYECKOTO
JOKa3aTeabCcTBa. lcrmomp3oBaHWe B TIpollecce JO0Ka3aTelbCTBA OCHOBHBIX 3aKOHOB JIOTHKH: 3aKOH
TOXKJIECTBA, HEMPOTHUBOPEUHS, JJOCTATOYHOTO OCHOBaHUS. I[IpsMble W KOCBEHHBIE JIOKa3aTelIbCTBA.
JlokazaTeabCTBO METOAOM OT MMPOTHBHOTO.

IIpakTnyeckoe 3ansATHE.
VYrpakHEHUS Ha yCTaHOBKY OTHOIICHUH MEXAY IMapamMH MOHATHI; N300pakeHHe ¢ TIOMOIIbIO KPYTOB
Diinepa OTHOLIECHHUH MEXTy 00beMaMH MOHITUMN; BBIJEICHUE ONPENEISIEMOT0 U ONPEICISIONIETO MOHATHIA,
POIOBOr0 MOHATHUSA (10 OTHOILIEHUIO K ONPEAENIIEMOMY) U BUIOBOTO OTINYHS.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.

1. Cpenu cienyromux CBOWCTB BBIJCTUTE TO, KOTOPBIMH 00aaeT KBaApar: a) TUaroHalIu AT ApyT Apyra
B TOYKE TIepeceueHus omnoiaM; 0) AMaroHaiu JeNAT yIibl monoiaM. Kakumu U3 3TUX CBOMCTB 00nagaer
PSMOYTOJIBHUK? Mapasuienorpamm? pomo?

2. Copa3MepHBI JIU CIAEAYIOIINUE ONPEICTICHUS:

a) OcTpOyrojabHBIM TPEYTOJBHUKOM Ha3bIBAETCSI TPEYTOJIBHUK, Y KOTOPOTO €CTh OCTPBINA yToJl.

0) [IpssMOYTONBHBIM TPEYTOJLHUKOM Ha3bIBACTCSI TPEYTOJIBHUK, Y KOTOPOTO €CTh MPSMOIl YToJl.

3. EcTb Jin torndeckue OmuoOKY B CIEAYIONMX onpeaeneHusx? Ecnu ecTs, To UcpaBbTe HX.

a) [IpssMOyTOTEHUKOM Ha3bIBAE€TCS YETHIPEXYTOIBHUK, Y KOTOPOTO MPOTHUBOIOJIOKHBIE CTOPOHBI PABHBI.
6) buccexrpucoii yria Ha3pIBaeTCs MpsiMasi, KOTOpast JEJIUT YToJl MOTOIaM.

B) CrnoxeHneM Ha3bIBaeTCs eUCTBUE, PU KOTOPOM YHCIIa CKIIaIbIBAIOTCS.

r) PaBHOCTOPOHHUM TpEyroOJbHUKOM Ha3bIBa€TCs TPEYIOJIBHUK, Y KOTOPOIO paBHBI BCE CTOPOHBI M BCE
YIVIBL.

n) IlapannenorpaMmMoM Ha3bIBa€TCSI MHOTOYTOJbHHUK, Y KOTOPOIO NPOTHUBOIOJIOXKHBIE CTOPOHBI IONAPHO
IapajuIeIbHBbIL.

4. JlaiiTe onpeneneHue: TYMOyTOILHOTO TPEYTOIbHUKA, PABHOOCAPEHHOTO TPEYTONbHIKA, Tpaneruu. Kakue
MOHSITHSI BBl BHIOpAIM B KaYeCTBE POMOBOTO B KakaoM ciydae? Kakue CBOWCTBAa BKIIIOYWIA B BHIIOBOE
otimune?

5. IlpaBUIIbHO JIM TPOU3BEACHBI CICIYIONINE ACICHUS MOHATHUS "UeThIPEXYTOJbHUK':
a) YETHIPEXYTOJIbHUKU MOTYT OBITh MPSMOYTOJIbHUKAMH U KBaJ[paTaMu;
0) YeTHIPEXyTOIbHUKN OBIBAIOT MapaJIIeIIOrpaMMaMH U TPANEIHsIMU;

B) YETBIPEXyTOJbHUKH MOTYT OBITH MapajuielorpaMMaMi, TpPalelusMU U YeThIPeX-yroJbHUKAMHU, He
SABJIIOLIUMUCS HU NTapajuIeIOrpaMMaMH, HU TPaleUsIMU.

Tema 6. AkcuOMaTH4YeCKOe MOCTPOCHHUE MHOKECTBA HATYPAJIBbHBIX M LeJbIX HEOTPULATEIbHbBIX
qucea (YK-1)
Jlekumus.
[TonsiTne 00 akcMOMaTHUYECKOM MOCTpoeHUU Teopuu. OCHOBHBIC TIOHSATHS M aKCMOMBI. AKCHOMBI [leaHo.
Onpenenenre 1eaoro HEOTPULATEIBHOIO YK CIIa B aKCHOMaTHYECKOM TEOPHH.
OmnpeneneHue CIOKEHUS W YMHOXEHHS LIENbIX HEOTPHULATENbHBIX 4YHUCeN. TaONuibl CIOXKEHHUS H
YMHOKEHHUA. 3aKOHBI CIIOKE€HUS W YMHOXKeHHMs. OnpenesieHusl BbIUYMTAHUSA U JeneHus. HeBo3MOXHOCTH
NIEJIeHUs Ha HyJb. /[enenue ¢ ocTaTkoMm.
YIOpsiIO4EHHOCTh MHOXKECTBA HATypalbHbIX yucel. [IoHaTHe OTpe3ka HaTypaJbHOIO psifia YUCEN U cYeTa
3JIECMEHTOB KOHCEYHOI'O MHOXKECTBA. HOpHI[KOBI:Ie U  KOJUYCCTBCHHBLIC HATypaJIbHBIC 4YHCJIA. MeTO,Z[
MaTeMaTU4eCKOU HWHAYKIWH.
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12
IIpakTH4Yeckoe 3aHATHE.
1. YnpaxxHeHus Ha 0TpabOTKY MOHATHUS 1IEJIOT0 HEOTPULATEIEHOTO YHCIA B AKCHOMATHYECKOW TEOPHH.

2. YHpa)KHeHI/ISI Ha OTpa60TKy MOHATHH CJIOKEHUS U YMHOXCHUS, BBIYAUTAHUA W ACJICHUSA ICIIBIX
HCOTPUIATCIIbHBIX YHUCCIT U JOKA3aTCIIbCTBA UX CBOMCTB.

3. 3ajaun Ha MCIMOJIb30BAHHUE CBOMCTB CIIOXKEHMSI U YMHOXKEHUS IIPHU BBINOJHEHUM 3aJaHUil HayaJlbHOIO
Kypca MaTeMaTHKH.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IToka3ark, YTO MHOKECTBO LIEJIBIX HEOTPHULATEIIBHBIX YUCEI SIBIISAETCS MOAEIbIO cucTeMbI akcuoM Ileano.
2. Hcrnonb3ys onpeesieHne CI0XKEHHUsI B aKCHOMaTHUECKOM TEOpUH, HAaTH 3HAYEHUs BBIpaXKEHUI: a) 2+3;
0) 3+3; B) 4+3.
3. BbimonHuTh npeoOpazoBaHMs BBIPAKEHUI, NPUMEHUB aCCOIMATUBHOE CBOWCTBO CIOKEHUS: a)
(12+3)+17; 6) 24+(6+19); B)27+13+18.
4. U3BecTHO, uTo a+b=17. Uemy paBHo: a) a+(b+3); 6) (a+6)+b; B) (13+b)+a.
5. Ucnonw3ys ornpenenienne yMHOKEHUSI HAWTH 3HAYEHUS BhIpakeHuid: a) 3-3; 6)3-4; B) 4-3.
6. 13BectHO, uto 37-3=111. Mcnonb3yst 3TO paBEHCTBO, BHIYUCINTE: a) 37-18; 6) 185-12.
7. Kakue cBOHCTBa yMHOXEHHMS  OyAyT MCIIOIb30BAaTh Y4YalllMeCcs] HadajbHBIX KIACCOB, BBIOIHS
CJIEAYIOIINE 3aJaHNUSA:
1) MoxHO 11, He BBIUMCIIASA, CKa3aTh, 3HAYEHUS KAaKUX BbIPaXKEHUH OyIyT OMHAKOBBI:
a)2-5+2-3; 06)5-3+2); B)(5+3)-2.
2) BepHsl 11 paBeHCTBA:
a)19-5-2=19-(5-2); B)3:5+8:-5=3+8)"5;
0)(4-10)-13=4-10-31; r)7-(6+8=7-6+8-7.
3) MOXHO 111, HE BBINIOJIHSAS BBIYUCICHUM, CPABHUTH 3HAYEHUSI BHIPAKEHUI:
a)60-42+3-42...63-40+ 63 -2;
6)59-90+59-5...50-95+9-095.
8. Onmcarh BO3MOXKHBIE CITOCOOBI BRIUMCICHUS 3HAUCHUS BhIpakeHUs Bua: a) (a+b):c;0) a:b:c;B) (a'b):c.
ITpenioxkenHble ciocoObI MPOUILTIOCTPUPOBATh Ha IPUMEpaXx.

Tema 7. TeopeTHK0-MHOKeCTBEHHbIH MOXX0/ K MOCTPOCHUI0 MHOKECTBA HATYPAJbHBIX U IEJIbIX
HeoTpuuareJbHbIX uyncesa (YK-1)
Jlekuus.
Kparkue ucroprueckue cBeleHHs O BOBHUKHOBEHUH MOHSTHUS HATYypajJbHOIO 4YHCIA U Hyasd. Paznuunble
MOXOABl K MOCTPOEHUIO MHOXECTBA LEJIbIX HEOTPULIATEIbHBIX uyuced. [lopsakoBele U KOJIMYECTBEHHBIE
HatypaibHble uynciaa. CueT. TeopeTuKo-MHOKECTBEHHBIM CMBIC OTHOIIEHUS «MEHBIIIE).

TeopeTUKO-MHOXKECTBEHHBIN CMBICI CYMMBbI, Pa3HOCTH HaTypalbHBIX uucen. OmnpenesneHue CyMMBbl, €€
CYILIECTBOBAHUE U €IUHCTBEHHOCTD (C J10Ka3aTesIbCTBOM). 3aKOHBI cloxeHus. OmnpeeneHne pa3HOCTH, €€
CYILIECTBOBAHUE M €IMHCTBEHHOCTh; TEOPETUKO-MHOXKECTBEHHBIH CMBICII BBIYMTAHUS YUCIA U3 CYyMMBI U
CYMMBI U3 YHKCTIA.

OnpeneneHue MPOU3BEIACHUS, €ro CYIIECTBOBAHME M EIWHCTBEHHOCTb. 3aKOHBl YMHOXEHUs (C
JoKa3arenbcTBOM). OmpeneneHue Npou3BeeHUs depe3 cyMmmy. OmpeleneHue 4YacTHOIO IpU JIEJICHUH
IeJaoro HGOTpI/IL[aTeJII:HOI‘O qyucjia Ha HaTypaJIBHOe YHuCJIO, €ro CYH_IGCTBOBaHI/Ie U CJUHCTBCHHOCTD,
TeOpeTI/IKO-MHO)KeCTBCHHHf/'I CMBICJI HpaBI/IJI JCIICHUA CyMMBI nu HpOI/I3Be,Z[eHI/I$I Ha 4UCJ0.

IIpakTH4eckoe 3aHATHE.
VYrpaxHeHus: Ha 000CHOBaHUE B paMKaX TEOPETUKO-MHOXKECTBEHHOTO MOIX0/Aa CIIOKEHUS U BHIYUTAHUS
HaTypaJIbHBIX YHCEII; BBIMUTAHUE YHCIIa U3 CYMMBI 1 CYMMBI U3 YHCIIA.
VhpaxxHeHus: Ha PacCKPbITHE TEOPETHUKO-MHOKECTBEHHOTO CMBICIIA YMHOXKEHHUS IIEJIBIX HEOTPUIATEIbHBIX
YUCEeJl U JICJICHUS 1€JI0r0 HEOTPUIIATEIBHOTO YKCiia HAa HATYpajJbHOE YUCIIO0, a TAK)KE 3aKOHOB YMHOKEHHS,
paccMarpyBaEMbIX Ha MHOMKECTBE HATYpaJIbHBIX YHCEJI, M  MpaBujia JCJIEHUS CYMMbl Ha YHUCIO.
VYrpaxHeHuss Ha 000CHOBaHHE TEOPETUKO-MHOKECTBEHHOW ITO3HMIIMM BHIOOpA NEUCTBHUS TMPH PEHICHUHU
3aJIauH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
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1. Mcxons uX TeOpETUKO-MHOKECTBEHHON TPAKTOBKM OTHOILICHUS "MeHbIIIE", 00BSICHUTB, YTO: a) 2<5, 0)
0<4; B) 1<6.
2. OOBSCHUTH C TEOPETUKO-MHOXKECTBEHHBIX MO3UIMi: a) 2+3=5; 0) 4+0=4.
3. OObBSCHUTH, TIOYEMY HIDKEIIPUBEACHHBIC 3a7adyd pEIIAloTCs CiloxkeHueM. JlaiiTe HanBIIHYIO
WUTIOCTPAINIO KaXkI0TO U3 YCIOBHIA:
a) JIuma copran 8 cnuB, Huna - 4. Ckonbko ciuB copBanu Jluma u Huna Bmecrte?
6) 13 xopoOku B3sin 6 KpacHbIX KapaHjaamen u 4 cuaux. CKOJIbKO KapaHAallel B3siIi U3 KOpoOKu?
B) B mapke 8 rony6six eneii. Ux Ha 2 MeHbI11e, yem Oepes. Ckoibko Oepes B mapke?
4. OOBsiCHUTE, TOYEeMYy HUKCTIPUBEACHHBIC 33aJ]aud PEIIaloTCs JCeWCTBUEM BBIYMTAaHMS. JlaliTe HADISIIHYIO
WJUTIOCTPALUIO KAXI0T0 U3 YCIOBHM:
a) B xop3une 0b110 10 MOPKOBOK, 3 MOPKOBKH OTAANU KposmkaM. CKOJIBKO MOPKOBOK OCTAJIOCh B KOp3HHE?
0) Ha crosne 8 vamek, ux Ha 3 Gomnbiie, yeMm crakaHOB. CKOJIBKO CTaKaHOB Ha cToJie?
B) Ha BepxHeii moske mkaga 7 KHUT, a Ha HIDKHEH 4. Ha ckosibko KHHT OoJiblile Ha BEpXHEH MOJKe, 4eM Ha
HIDKHEN?
5. CdopmynupoBaTh OIpeneNeHHe MPOU3BEICHUS LENbIX HEOTPHLATENbHBIX YUCEN Yepe3 CyMMy W,
UCIIONB3YS €r0, MOKa3ark, uto: a) 2-4=8; 0) 3-1=3; B) 5:0=5.
6. OOBsicCHUTE, TTOYEMY JTaHHBIE 33/1a4U PEIIAIOTCS ACHCTBUEM JCTICHHS:
a) 12 penucox cBs3aIM B My4YKH, 1O 6 peArCcOK B KaKI0M. CKOJIBKO MOTYYUIOCH ITYYKOB?
6) 10 terpazneii pa3nanu 5 yueHuKam nopoBHy. CKOJIBKO TeTpaael MOIydni Kaxabli?
7. OOoCHYWTEe pa3IWyHBIC CIIOCOOBI PEIICHHS CICAYIONIMX 3a/1a4, JauTe WITIOCTPALUI0 KaXKIO0TO M3
YCIIOBHUIA:
a) B manty urpanu 14 neBouek u 12 ManbunkoB. OHH pa3nenuwinch Ha 2 koMaHabl. CKOJIBKO YeTOBEK OBLIO
B KaXJ10M KoMaHe?
0) PabGorHuma ynoxwna 20 sxentsix 1 30 3eseHbIX 00KaioB B 5 KOpoOOoK. CKOJIBKO OOKAJIOB OBLIO YIOXKEHO
B K@XKAYIO0 KOPOOKY, €CJIM YHCII0 OOKAIOB B KaXI0W M3 HUX OJMHAKOBO?

Tema 8. HatypanbHoe 4nc/io Kak pe3yJbTar udMmepenus seandunbl (YK-1)

Jlexknus.
BoisicHsIs1 cMbICH HaTypalbHOTO YMCia KaK MEpPbl BETUYUHBI, BCE PACCYXKICHUSI BEIyT HA MpPUMEpPE OIHOMU
BEJIMYUHBI - JJTUHBI OTpe3Ka. BBOAAT MOHSATHE OTPE30K COCTOUT M3 N OTPE3KOB. 3aTEM OIMPEAEISIOT CMBICI
HaTypaJbHOTO YKCIIA, TOJYUYEHHOTO B PE3yJbTaTe U3MEPEHUS BEIUUYHUHBI (JAJIMHBI OTPE3KA).
CMBICT CyMMBI M DPa3HOCTH HaTypaJlbHBIX YHCEJ, MOJYYEHHBIX B PE3yJAbTaTe HW3MEPEHUSI BEJINYUH.
Hcnonp3oBaHue NaHHOTO MOAX0Ja K OOOCHOBAaHUIO BbIOOpa AEMCTBUI CIOKEHHS U BBIYUTAHUS TPU
pEeLIeHNH TEKCTOBBIX 33]1a4 HAYAJIBHOTO Kypca MaTeMaTHKH.
CMbICT TIPOU3BEEHUSI U YaCTHOTO HATYpalibHBIX YMCEIl, MOJIYYEHHBIX B PEe3yJabTare U3MEpPEHUsl BEIIUYUH.
Beibop neicTBUST YMHOXCHHSI W JEJICHHS] TMPH PEIICHWHM TEKCTOBBIX 3aJa4 C BEIMYMHAMH C
oTHoIIeHueM "Oombiie B", "MeHbIe B".

IIpakTnyeckoe 3ansATHE.
1. YnpaxxueHust Ha 0TpabOTKY MOHATHUS TOJOKUTEIBHON CKAJIIPHON BETMUNHBL;
2 VYmopaxHEHUsT HAa PACKPBITHE CMBICJIa HATypAJIbHOIO YHCJA, IOJYYEHHOTO B PpE3YylbTaTe H3MEPEHH
BEJINYUH;
3. 3agauu Ha BBISBICHUE CMBICIIA CJIOXKEHUS, YMHOKECHHS, BBIUUTAHMS U JI€JICHUS] HaTypaIbHbIX YUCEN, ITOTY"
B pE3yJIbTAaTe U3MEPEHUS BETUYMH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

I 1. N3mepuB nBa oTpe3ka HEKOTOPOH €IMHUIICH NTUHBI, MOJTYYUIH, YTO OAUH U3 HUX JJIMHHEE
JIpyroro B 1Ba pa3za. [locne storo enunuily JuinHbl ymeHbIIIM B 10 pa3. MI3MeHUTbCs u pe3yabrar
CPaBHEHMSI JUIMH OTPE3KOB?

2 2. Jmuna otpeska CD paBHa 24e. Uemy OyzeT paBHa JAJIMHA STOTO OTPE3Ka, €CIIA SAUHUILY
JUTMHBI €: a) YBEJIMUUTD B 2 pa3a; 0) yMEHBIIUTH B 2 pasa.

3. Haiinute nymny otpe3ka AD B caHTUMETpax, €ClIu U3BECTHO, YTO OH cocToUT U3 oTpe3koB AB, BC, CD
u:a) |AB]F2 cm, [BC]=1 oM, |[CD|I=3 cm; 6) |AB|=2 M, IBCI=3 am, |CD|=30 cwm.



4. O6ocHylTe BEIOODP ACHCTBUI MPH PEILICHUH CIEIYIOUINX 3a1a4:

a) Mama kymnuia 5 Kr orypuosB, 2 KI' CBEKJIBI M MOMHUIOPHI. CKOJIBKO KHJIOTPAMMOB IOMHUIOPOB KyIuiIa
MaMa, €CJIM Macca Bcex oBomeit 12 kr?

0) Ha onnoii monke 30 kHuUT, Ha Apyroi Ha 7 KHUT MeHbIIe. CKOJIbKO KHUT HA JIByX MOJKaX?

B) OT npoBONOKM AnuHOW 15 M orpe3anu cHayana 2 oM, a noroMm eme 4 aMm. CKOJIbKO JEeLMMETPOB
IIPOBOJIOKU OCTAJIOCH?

r) 3a JeTO NEepBOKJIACCHUKH coOpanu 8§ KI JICKapCTBEHHBIX TpPaB, BTOPOKIACCHUKM Ha 4 Kr Oosnblie
NIEPBOKJIACCHUKOB, A TPETHEKJIACCHUKHU Ha 3 KI' MEHbILIE BTOPOKJIACCHUKOB. CKOJIBKO

KUJIOTPAMMOB JIEKapPCTBEHHBIX TPaB cOOpaIN TPEThEKIACCHUKU?

5. Mcnonp3ys moaxof K HaTYpaJbHOMY YHCITY KaK pe3yJbTaTy U3MEpEeHHUsl BEIUUnH, o0bicHUTE: a) 2 + 3 =
5, 6)4-1=3; B)3:2=6; r)10:5=2.

Tema 9. 3anuch HeJbIX HEOTPUUATEIbHBIX YHCE M AJTOPUTMBI AeiicTBuil ¢ HUMH (YK-1)
Jlekumus.
[TonsiTne cucremsl cuucieHus. Hemo3nnunoHHblE M NMO3WLHUOHHBIE CUCTEMBI cuncieHus. [lo3unumonHsle
CUCTEMBI CUMCJIEHUS, OTIIMYHBIE OT JECATUYHOM: 3allMCh YHACEN B CUCTEMAX CUHUCICHHAX C OCHOBAHUEM P.
Apudmernueckue ASHCTBUSA, IEPEXO]] OT 3aMKCH YUCEI B OTHON CUCTEME CUHMCIICHHUS K 3aIllMCH B IPYTOH.

AATropUTMBI ap(PMETHUECKHUX NEHCTBHI Ha/l IIEJIBIMUA HEOTPUIIATEIbHBIMH YHCIaMU B IECATUYHOMN CUCTEME

O BO3HUMKHOBEHMH U PA3BUTUU 3aIIMCHU LENBIX HEOTPULIATENIBHBIX YUCElN, 3anuch uncen B peBHel Pycu.
3anuch ¥ Ha3BaHHUE YHCET B JECATUYHON CHCTEME CUUCIICHUS. AITOPUTMBI apUPMETUIECKUX ACHCTBUM HaJ
LENbIMU  HEOTPULATEIBHBIMM YHUCIAMH B JIECATUYHOM CHCTEME CUYHUCIIEHUSA. TEXHUKAa YCTHOIO H
MUCHMEHHOTO BBITIOJHEHUSI apU(PMETHUYECKHX JEHCTBUH HaJ UENbIMH HEOTPUIATEIbHBIMU YHWCIIaMHU.
Teoperndeckne 0CHOBBI MMCbMEHHBIX TPUEMOB BBIYUCIICHU.

IIpakTH4eckoe 3aHATHE.
1. YnpaxHeHus Ha IPEeACTaBIEHUE YUCEIl B PA3JIMUHBIX CUCTEMAX CUMCIIEHUS (TIO3ULUOHHBIX U
HETO3ULMOHHBIX); 3aIIUCh YUCIIA B IECATUUHON CUCTEME CUMCIICHUS U B MO3UI[MOHHBIX CUCTEMAX
CUHUCIICHUS], OTIMYHBIX OT AECATUYHOII;
2. YnpaxHeHus Ha 0TpabOTKy MpaBMIIa epexoa OT 3alUCH YUCEI B OHOM CUCTeMe CUMCIICHUS K 3aliCH B
Ipyrou;
3. YipaxkHeHHsI Ha OTpaOOTKy aJIrOPUTMOB apU(PMETUUECKUX ACHCTBUM HaJ LEIBIMU HEOTPULIATEIbHBIMU
YHUCIaMHU B JCCSATUYHON CHCTEME CUMCIICHUS M PACKPBITHE TEOPETUYECKHX (aKTOB, JISKAIIMX B OCHOBE
JAHHBIX aJITOPUTMOB.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3anummTe B necartuyHon cucreme cuncienus: XX VI, XXI, XLIV, LXII, LXXVIII, XCV, CDXXIII,
MCDVII, MCDXIX, VDCCCLXXI.
2. 3anummTe B pUMCKoi cucteme cuucienus 24, 117, 468, 1941, 1997, 2000.
3. Hanumure HanGonpliee Tpex3HAYHOE U JECITU3HAYHOE YHMCIIa, B KOTOPBIX BCE LIU(PBI Pa3INIHBI.
4. Cymma nu¢p ABy3HAYHOTO YHUCla paBHa 9, mpuyeM Idpa IECATKOB BIBOE Ooiblie HUGPHI SAHHUL.
Haiigure 10 4ncCIO.
5. Kaxxpas un¢pa naTU3HAYHOTO YHMCIa Ha €IMHUILY OOJIbIIIe IpeabIayIIero, a cymma ero uugp pasaa 30. Ka
qHCII0?
6. MnagmuM LIKOJIBHUKAM NpeJIoKeHa 3ajada: "3anuilid MATh YEThIPEX3HAUYHBIX YHKCEN, HCIOJb3Ys
mudpst 2,5,0,6 (omHa u Ta ke nudpa He JODKHA TOBTOPSTHCA B 3alUCH uyucia)". A CKOJIIBKO BOOOIIE
BCEBO3MO)KHBIX YETBIPEX3HAUHBIX YHCET MOXKHO 3aMUCaTh, UCHONb3Ys HUPpHI 2, 5, 0, 6 Tak, 4ToOBI O1HA U
Ta ke IMdpa He TOBTOPSIIACH B 3aIUCH Yuciia’?
7. 3anuIIuTe YUCIO B BUIE CYMMBI CTETIEHEH OCHOBAaHUS C COOTBETCTBYIOUIMMHU KOS UIIEHTAMU:
a) 30245; 6) 76108; B) 111012.
8. Ha mpumepe cnoxenus uucen 237 u 526 moKaxkuTe, KaKHe TEOpeTUYECKHe (PAKTHI JIe)KaT B OCHOBE
aJITOpUTMa CI0KEHHUSI MHOTO3HAYHBIX YHCET.
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9. Ha npumepe HaxoxaeHus: pazHocTH uucesn 469 u 246 npo-mumocTpUpyiTe TEOPETUUECKHE OCHOBBI
QJITOPUTMAa BBIYUTAHUS YUCEI CTOTOUKOM.

10. Ha npumepe ymHoxeHus 452 Ha 186 mNpoMUIIOCTpUPYHTE TEOPETUUYECKHUE OCHOBBI AJITOPUTMA
YMHOXEHHSI MHOTO3HAUYHOTO YKCJIa HA MHOTO3HA4YHOE.

11. Ha npumepe nenenus uucna 867 Ha 3 NPOMIUIIOCTPUPYHTE TEOPETUUECKUE OCHOBBI AJITOPUTMA JIENECHUS
TPEX3HAYHOI'0 YKCIIa OIHO3HAYHOE.

Tema 10. Aeaumocts HaTYpaabHbIX ynces (YK-1)
Jlekuus.
OnpeneneHre OTHOIIEHUS JEIMMOCTH Ha MHOXKECTBE IEJIbIX HEOTpUIATelbHbIX uncen. CBOHCTBa
OTHOILEHUS JETUMOCTH. [[€TMMOCTh CyMMBI, pa3HOCTH U MPOW3BEICHHUS 1EIbIX HEOTPUIIATEIbHBIX YHCEI.
[Tpusnak genumoctu [Tackand. [lpusnaku nenumoctu Ha 2, 3, 4, 5, 9, 25.

IIpocteie u cocraBHble uHcna. Pemero Oparocdena. BeckOHEUHOCTh MHOXKECTBA IMPOCTHIX YHUCEIL.
Haumensblee o01ee kpaTHOE W HAMOONBIINIA OOIIMI IENIUTENb YUCEI, UX OCHOBHBIE CBOMCTBA. IIpu3Hak
JETUMOCTH Ha cocTaBHOE yrciio. OCHOBHas TeopemMa apu(pMeTHKU. AJITOPUTMbI HAX0XKACHUS HAUOOIBIIETO
o011Iero IenuTeNs U Hanboplero o0Iiero KparHoro. AnroputM Epkinpa.

IIpakTH4eckoe 3aHATHE.

1. YHpa}KHeHI/IH Ha 3aKpCIIJICHUC ONIPCACIICHNUA OTHOIICHUA JCJIMMOCTH HA MHOKCCTBEC LICJIBIX
HCOTPULATCIIbHBIX YHUCCIT U €TI0 CBOI>'ICTB, a TaKXKC MMPU3HAKOB JCITUMOCTH CYMMBI, Pa3HOCTH, ITIPONU3BCACHU.

2. Pemienue 3ajaHuil HAYaJIbHOTO Kypca MaTEMaTUKH, OCHOBAHHBIX Ha MpU3HAKaX IEIMMOCTH Ha 2, 4, 5, 3,9

3. YnpaxHeHust Ha oTpaboTKy crocoboB HaxoxaeHuss HOJl u HOK.
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. 3anummmTe oOIIMil BU YKMCell, KpaTHBIX YUCiIaMm: 3, 6, 7, 12.

2. JIoKaXXuTe, 4TO: a) CyMMa JIByX YETHBIX YHCEJ €CTh YHCIIO YETHOE; 0) CyMMa JIByX HEYETHBIX YHCEN €CTh
YKCJIO YETHOE; B) CyMMa YETHOT'O ¥ HEYETHOTO YHMCEJI €CTh YUCIIO HEYETHOE.

3. BmecTo 3Be37104€eK MOCTaBbTe HU(MPHI TAK, YTOOBI MOTYYHIIOCH YUCIIO, ACTSAIIEeCs:

a)Ha 7: 36*312, 36831%*,***326; 0) Ha 11: 234%%* kg7 waT5%%,

4. Haiigute Bce umnciia, KOTOpbIE IPU JEJIEHNUN Ha 3 AArOT OCTATOK 1, a IpH J€JIEHNN Ha 5, 1al0T OCTaToK 3.
5. SIBnsgercs I YHUCII0 375 001IMM KpaTHBbIM qUCe:
6. Bepubl nu 3amumcu: a) D(32,8)=8, K(32,8)=32; 6) D(17,35)=1, K(17,35)=595; B) D(255,306)=17,
K(255,306)=78030.

7. Haiimure K(a,b), ecau m3BectHO, uto: a) a=47, b= 105 u D(47, 105)=1; 6) a=315, b= 385 u D(315,
385)=35.

8. Haiigure mudpsr a u b yucna 72a3b, eciiu U3BECTHO, YTO 3TO YHCIIO ACTUTCS Ha 45.

Tema 11. Paciuupenue MHOKecTBa HaTypaabHbIX uyncen (YK-1)
Jlexknus.
[IepBoe pacmmpenue nousaTus o uncie. Llensie yncna.

O61mas 3agaya pacuipeHus NoHATUs yKcia. [locTpoeHre MHOMKECTBA 1IeJIbIX YHCEeN KakK Map HaTypaslbHbIX. -
K HOBOMY MHO’KECTBY ILI€JIbIX YHCEJI, CPABHEHUE IIeJIbIX YHCET,

apudmeTryeckue ornepanui U UX CBOWCTBA.

HOJIO)KI/ITG.HBHBIG, OTPpULATCIIBHBIC TCJIBIC YHUCIIA, HYJIb, a6COJIIOTHaSI BenuunHa uynciaa. CBOKCTBa
MHO)KECTBA LIEIIBIX YMCENI U UX IeOMETpUYecKas MHTeprperanus. PelieHne HeonmpeneneHHbIX YpaBHEHUN
BHJIa ax + By = C B LI€JIbIX yuciax (MeTtoaoM airoputma EBkinna).

Pammonaneubie uncna. [lonstre apoou. J[pods kak pe3yiasTar u3MepeHus JUITHHBI OTpe3ka. OOBIKHOBECHHBIC
OpoOu: TpaBWIbHbIE, HEMpPaBUIbHbIE, CMEIIAHHbIE, paBHOCWIbHbIE. (OCHOBHOE CBOWCTBO JpOOH.
PammonansHoe uymcio. CBOWCTBa OTHOIICHHSI «PaBEHCTBa» ApoOeil. ApudmeTndeckue IeUCTBUS Ha
paloHaIbHBIMU YHCIAMU. 3aKOHBI CIIOKEHHS U YMHOKeHHs. CBONCTBAa MHOXKECTBA PAllHOHATIBHBIX YUCE.



Hecstuunbie 1pobu. [loHsTHE U CBOWCTBA NECATUUHBIX IpOOEH. ANTOpUTMBI apupMETHYECKUX IeHCTBUI
HaJ HUMU. ParrioHanbHble yuciia Kak OECKOHEUHBIE JIECATHYHBIE nepronudeckue npoou. [IpeodbpazoBanus
OECKOHEUHBIX MEPHUOANYECKUX AECATUYHBIX ApOOei B OOBIKHOBEHHEIE.

JlelictBurenpHble yncna. [loHsaTre nppannoHaabHOro uyKciia. beckoHeuHbIe NeCATUYHBIE HEEPUOAUYECKHE
npobu. M3MepeHue JIMHBI OTpe3Ka HECOM3MEPUMOT0 C EMHUYHBIM OTpe3KoM. ApudmMeTndeckre AeCcTBUS
HaJ 1eHCTBUTEIIbHBIMHU YUCIaMU. 3aKOHBI CIIOKEHUS U YMHOKEHHUSI.
MHOX€eCTBO JIEWCTBUTENIbHBIX YMCENI: AKCHOMBI CIIOXKECHHS, YMHOXXEHHs, MOpPSAJIKa, HEMPEPbIBHOCTH
(momuotel). CBOWCTBA  MHOXECTBA  JEUCTBUTENBHBIX YHCEI. leomeTpuueckas HHTEpIpeTalus
JNEUCTBUTENBHBIX YUCET.

IIpakTnyeckoe 3ansATHE.
1. YopakHeHus: Ha OTPaOOTKY MOHATHUS [EJIOT0 YKCia, CBOMCTB MHOXKECTBA LIEIBIX YUCENT U UX
TreOMETPUUYECKYIO UHTEPIIPETAINIO; 3aJaHHUS HA CPABHEHHE IEJTBIX YUCEI, BBITIOTHEHUE aprU(PMETHUECKIX
onepanuii HaJl HEJIbIMHU YHUCIaMU.
2. VYhnpaxHeHus Ha OTPaOOTKYy IOHATHUS PalMOHAIBHOTO 4YHCIa, IpoOW, OTHOIICHHUS "paBeHCTBA" Ha
MHOXECTBE JIpo0eil; ympakHEeHUs Ha OTpabOTKy aJropuTMOB apUPMETHUECKHX JAEeUCTBUN Hal
paloHaIbHBIMU YHCIAMHU.
3. YopaxxHeHus! Ha 3aKpeIICHUE MOHATHS IEUCTBUTENILHOTO YKCIIa, €r0 TE€OMETPUUECKON MHTEPIIPETaLIUN;
YOpaXHEHUS HAa OTPa0OTKYy 3aKOHOB CIIOKEHUS W YMHOXXCHHS JIEHCTBUTENBHBIX YHCEIl U CBOWCTB
MHOXXECTBA JCHUCTBUTEIBHBIX YUCEN.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. [InuHa oTpe3ka Mpu eJUHUYHOM OTpe3Ke € BeIpaxkaeTcs ApoObio 8/3. Kak Moria momy4uThes Takas
IpoOb MPU U3MEPEHUU OTpe3Ka X?
2. BeiOepuTe eqUHULLY JUIMHBI U TIOCTPOITE OTPE30K, JJIMHA KOTOPOTO BRIpaskaeTcs apoosto 15/4, 17/3, 4/7.
3. [IpuBenuTe ApobM K HaMMeHbIIeMy o0meMy 3HameHaremto: 1/3 u 1/102; 7/16 u 5/844.
4. JToxa)xuTe, YTO OTHOLIEHUE "MEHbIIEe" Ha MHOXKECTBE MOJIOKUTENbHBIX PAllMOHAIBHBIX YHUCEIT SIBISETCA
OTHOIIECHUEM TOPSJIKA.
5. Haiigute Tpu ApoOu, KOTOpBIE 3aKII0YEHBI MEeXay podsamu 1/5 u 1/3.

Tema 12. Aaredpanyeckue Bpipazkenns (YK-1)

Jlexknus.
OcHoBHbIe TIOHATHS. Buapl anredpandeckux BeIpakeHUW. JlomycTHMble 3Ha4YeHus nepeMeHHbIX. O0macTh
orpenencHus anredbpandeckoro BbIpakeHUs. [IOHATHE TOXIECTBEHHOTO MpeoOpa3oBaHMs BBIPAKEHUS.
ToxxnectBo. llenble panoHanbHble BbIpakeHUs. [IpuBeeHME MHOTOYWIEHOB K CTaHAAPTHOMY BHIY.
PaznoxxeHne MHOrOYJIEHOB Ha MHOXUTENU. Pa3lioKeHuWe KBAaJpaTHOIO TPEXWICHA Ha JIMHEUHBIE
MHOXXHTEJIH.
JlpoOHO-palimoHanbHble BbIpakeHUs. PanuonanbHas aApoOb M ee OCHOBHOE cBOHCTBO. CokpaiieHue
panmoHanbHBIX qpobeit. [IpuBenenne parmoHanbHBIX ApoOel k o0meMy 3HaMeHareno. lIpeoGpa3oBanue
palMOHATBHBIX BHIPAXKEHUM.

IIpakTnyeckoe 3ansATHE.
1. YopakHeHus: Ha HaXOXKIEHUE 00JIACTH OTMpeIeIeHHUs U 00IacTH AOIMyCTUMBIX 3HAYCHHIA
anreOpanvaecKoro BhIPasKCHUS;
2. PemieHue 3aa4 Ha J0Ka3aTeIbCTBO TOXKIECTB, MPEOOPAa30BaHUsS MHOTOYICHOB, COKpaIleHUEe Apobdel u
peoOpa3oBaHus PAIMOHATBHBIX BRIPAKEHUH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. YKaxxute MHOKECTBO JOMYCTUMBIX 3HAYEHU MEPEMEHHOM B CIIEIYIOMINX BhIPAKCHUSIX:
a) ;06 5B 1) A
2. Kakue n3 cienyromux BbIpaXeHU UMEIOT CMBICII, €CJIM pacCMAaTPUBATh UX HA MHOYKECTBE HaTypalbHBIX
YHUCeN:
a) (135+67)-12; 0) (135-217):2; B) 362:4.
3. BrisicHuTe, SBISAIOTCS U BhIpakeHUs 3(4-x) U 12-3X TOXKIECTBEHHBIMU Ha MHOXecTBe a) {1,2,3,4}; 0)
JNEUCTBUTENBHBIX YUCET.
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4. CocTaBbTe BBIPAKEHUS JIJISl PEILICHUS CIEAYIOIINX 3a/1a4:

a) Ilnomane mpsMoyronpbHMKa paBHa 28 M2, a OooHA M3 €ro CTOpoH a M. Uemy paBeH NEpPUMETP
MPAMOYTOJIbHUKA?

0) OHa MaITMHUCTKA TIeYaTaeT B yac a CTPaHMIL, a Ipyras b cTpanHuil. 3a Kakoe Bpemsi, paboTasi COBMECTHO,
OHU TIeperneyaTaroT pyKonuch, coaepkailyo 834 cTpaHulibl?

5. YaitHbIil cTakaH CTOUT a pyOJieH, YaitHas Joxka b pyoneid. Y xo3siiku ecth k pyoneit. PemenusmMu kakux
3a/1a4 MOTYT OBITh ClIeayrolue BeipakeHus: a) k-(3a+5b); 6)(5a):(2b).

Tema 13. YpaBHenus u HepaBencTBa (YK-1)

Jlexknus.
VYpaBHeHust ¢ ofHOW mnepemeHHOW. OrmpeneneHue ypaBHeHMs. KopHu ypaBHeHus. PaBHOCHMIBHOCTB
ypaBHeHUl. JIMHEeNHbIe, KBaApaTHbIE ypaBHEHUA. Teopema Buera. YpaBHeHuUs, copepKaliue NEPEMEHHYIO
nmox 3HakoM monyns. Ilonstue cinenctsus ypaBHeHHs. IIocTOpoHHHME KOpHU. YpaBHEHMs C IIEPEMEHHOH B
3HameHarene. OOnacTb OnpeneneHus: ypaBHEeHuSI.
PanvonanbHble ypaBHeHus. PelleHHe ypaBHEHHs METONOM PA3JIOKECHHUS JIEBOM YacTH HA MHOXKHUTEIIH.
Pemenue ypaBHEHUI METOOM BBEACHUS HOBOU IIEPEMEHHOM. bUKBagpaTHbIE YpaBHEHMUS.
HepaBenctBa ¢ ogHON nepeMeHHOH. OCHOBHBIE IOHSTHS, CBA3aHHBIE C PEIICHUEM HEPABEHCTB C OIHOMU
nepeMeHHOH. PaBHOCHIbHBIE HEpaBeHCTBA. TeopeMbl O pPaBHOCHIBHOCTM HepaBeHCTB. [paduueckoe
peleHre HEpaBEeHCTB ¢ OJHOM mepeMmeHHoW. HepaBeHcTBa BTOpoil cremenu. Ipaduueckoe perieHue
HEpaBEHCTB BTOpoM creneHu. HepaBeHcTBa ¢ MoayisaMu. PelieHne panMoOHalIbHBIX HEPABEHCTB METOAOM
MHTEPBAJOB.
Cucrempl ypaBHEHMII U HepaBeHCTB. [IOHATHME CHUCTEMBI M COBOKYNHOCTH ypaBHEHHMH. PaBHOCHIBHOCTH
CUCTEM ypaBHEHUNH. OCHOBHBIE METO/IbI PELICHUS CUCTEM YpaBHEHUIA.
[ToHsATHE cHCTEMBI U COBOKYITHOCTH HepaBeHCTB. [ paduueckoe perieHne HepaBeHCTB U CHCTEM HEpaBEHCTB
C ABYMs [IEPEMEHHBIMU.

IIpakTH4eckoe 3aHATHE.
VYipa)kHEeHUs Ha yCTaHOBJICHUE PAaBHOCWIBHOCTH YPAaBHEHUH; PELICHUE YPABHEHUH, CONCPKAIINAX
IIEPEMEHHYIO I10]] 3HAKOM MOZYJs. Penienne ypaBHEHNI METOAOM Pa3JIOKEHUS JIEBOM YaCTH HA
MHOXHTENU. Perenne ypaBHEHUI METOZI0M BBEICHHSI HOBOU IepeMeHHOM. Penrenne OuKBaapaTHbIX
YpaBHEHUM.
[IpakTnyeckue 3aaHus Ha OTPaOOTKY HaBbIKAa PEIIEHUs HEPABEHCTB C OAHOM NEPEMEHHOM pa3IMYHBIMU
METOlaMH, TIpa(UUEeCKOro pelIeHUuss HEpaBEHCTB BTOPOM CTENEHH, HEPABEHCTB C MOAYISIMH U
palMOHAIbHBIX HEPABEHCTB.
VYropakHeHuss Ha OTpaOOTKy MOHATUH CHCTEMBl M COBOKYINHOCTH YPaBHEHHH M HEpaBEHCTB U HX
PAaBHOCHJIBHOCTH; PELICHUE CUCTEM U COBOKYITHOCTEH YPABHEHUN U HEPABEHCTB Pa3JINYHbIMU METOAAMM.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. Pemure ypaBHEHUS, UCTIONIB3YS B3aUMOCBS3h MEXTy KOMIIOHCHTAMH M pe3yJIbTaTaMu JEHCTBUM: a) (X +
70) x4 =328; 06)(85x+765):170=98; B)(x—13581):709=306.
2. Pemute panioHalbHbIE YPABHEHUS
a) 0) 7x-x2=0; B) ;r) ;
n) [x|[+2 =4 ¢)
3. Pemmre HepaBeHCTBa
a) 1l +x-2x2<0; 0) 5x—1)2-3x)(x+3)>0; B) [x+ 1| <4.
4. Pemmuth cucTeMbl ypaBHEHU:

a) 6) B

5. Pemute cuctemMbl HEPABEHCTB:
a) 0)
6. PemmTe COBOKYITHOCTh HEPABEHCTB:

a)
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Tema 14. OcHoBHble noHsATHS reomeTpuu (YK-1)
Jlexknus.
Hctopudeckue cBeneHUsS O BO3HHUKHOBCHHMHM W DPa3BUTUU TeoMmeTpuu. Dunocodckre MKOIBI U UX
npeacraButeny. Cucremaruzanus reomeTpuueckux 3HaHuid B "Hawamax" EBknmma. Akcuomaruka
eBKJIM10BOM reomeTpun. [Ipobrema 5 mocrynara eBkin0Boi reomerpun. I eomerpus JlobaueBckoro.

OO0 akCMOMAaTHYEeCKOM CTPOSHHH Kypca TeoMeTpuu. [IOHSTHS aKCHOMBI, TEOPEMBI, JOKa3aTelIbCTBA.
OcHOBHBIE TeOMETpUYECCKUE (POPMBI: TEOMETPHUUECKOE TEII0, MOBEPXHOCTh, JIMHUS, Touka. [IpencraBneHne
00 m3MepeHusix reomerpudeckux Gopm. ['eomerpuaeckue Gurypsl.

IIpakTH4Yeckoe 3aHATHE.
W3 nctopun BO3SHUKHOBEHUS U Pa3BUTHUSI TEOMETPHUH.
OTKpbITHE HEEBKIIUIOBOI T€OMETPUH.
Esxiug u ero «Hauamnay.
W3 uctopun BOZHUKHOBEHUS U Pa3BUTHS MPOECKTUBHON r€OMETPUH.
W3 nctopun BOSHUKHOBEHUS U Pa3BUTHUS TOMOJIOTHH.
Teopus Diisiepa 0 MHOTOIpaHHHUKAX.

NNk W=

O pazBuTHH reoMeTpun: reomeTpust JlobaueBckoro.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. BeisicHUTB, KakO¥ BKJIaJ BHECIHU CIIEIyIONTHE yUeHbIe B pa3Butre reomerpun (Panec, [Tudarop, EBkiun,
Apxumen, Menenaii, P. Jlekapt, XK. [le3apr, JI. Diinep, I. Monx, XK. [Toncene, XK. /I’ Anam6ep, H.H.
JloGaueBckuit, J1. T'unbbept, A. bonbsii, K. T'aycc, b. Puman, U. JIuctusr, I1.C. Anexcanapos u 1p.);

2. [IpenocTaBuTh pelIEHUE TPEX 3HAMEHUTHIX T€OMETPUUECKUX 33124 JPEBHOCTH.

Tema 15. 'eomerpuueckue ¢purypsl u ux csoiicrsa. [locrpoenue reomerpudeckux guryp
(YK-1)
Jlekumus.
OcHoBHbIe TeomeTprueckue Gopmbl. [ToHsATHE TEOMETPUIECKON (PUTYPBI.
OcHoBHBIE CBOWCTBa reomeTpuueckux guryp. Orpesok. Jlyd. Yron. ['pagycHast Mepa yria. napajuieiabHbIe U
NepneHauKyaspHble npsiMple. OKpyXHOCTh M Kpyr. LleHTpasnbHble n BnucaHHble yribl. KacarenpHas k
OKPY>KHOCTH.
MHOrOyrojapHUKM:  BBITYKIbIE M HEBBIIYKIBIC, IIPABWIBHbIC. DBHEMHWI yrol MHOTIOYIOJIBHHKA.
MHOroyrojapHUKA BIUCAaHHBIE B OKPY)KHOCTb M OIMCAHHBIE OKOJIO OKPYKHOCTH. Pammyc OKpyXHOCTH,
BIINCAaHHOM B MHOTOYTOJIBHUK M OIIMCAaHHOM OKOJIO MHOTOYTOJbHHKAa. TPEyroJIbHHKM M HX OCHOBHBIC
F€OMETPUYECKUE CBOMCTBA. UEeThIPEXYTOJbHUKN U UX TEOMETPUYECKUE CBOMCTRA.
I'eomeTpHuueckue MOCTPOEHUs Ha IIIOCKOCTH
OOue akCMOMBbI KOHCTPYKTHBHOM TeéOMETpHHM. AKCHOMBI LIMPKYJIS M JTUHEWKH. 3a7add Ha MOCTPOCHHE.
MeTtonuka penieHus 3aad Ha IOCTPOEHHUE.
Merton nepecedenust puryp. MeTon reoMeTpudecKux npeoOpa3oBaHuii. AnreOpandeckuii MeTo/| pereHus
3aJ1a4 Ha MOCTPOEHHUE. 3a/]aul Ha IOCTPOECHNE HEPA3pELIMMbIE LIUPKYJIEM U JIMHEHKOM.
MHuororpanHukd u ux Buabl. Teopema Jlekapra — Diinepa o MHOrorpanHukax. HW3o0paxkeHue
MIPOCTPAHCTBEHHBIX (UTYp Ha IUIOCKOCTH.
IIpakTH4eckoe 3aHATHE.
1. IlpakTuyeckue 3ajaHus Ha OTPAOOTKY HaBbIKA IPUMEHEHUS CBOMCTB F€OMETPUYECKUX QUTyp MpU
pEIIeHNN 3a1a4.

2. [IpakTudeckue 3aaHus U yIpaKHEHUS Ha 3JIeMEHTApHBIE MOCTPOEHUS C TIOMOILBIO LIUPKYJIS U JIMHEHKH;
3aJlaid Ha TIOCTPOCHHME pa3IMYHbIMM METOJaMHU; NpPHUMEphl 3a/Jad Ha MOCTPOEHHE, Hepa3pelnMbIX
LIUPKYJIEM U JTUHEUKOM.

3. [IpakTrueckue 3a1anus Ha OTPaOOTKY HaBbIKa H300paKEHUS IPOCTPAHCTBEHHBIX (DUTYP HA MJIOCKOCTH.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. lokaxuTe, 4TO MapauieaorpaMm, JTUaroHaId KOTOPOTo MepreHANKYISPHBI, SIBISIETCS POMOOM.

2. Jlokaxute, 9TO CpeIHsS TUHUS TPANEeIuy apajuiebHa OCHOBAaHUSIM U PaBHA UX MOJIYCyMME.



3. Jlokaxwure, 4TO OTPE30K MPSAMBIX, COCAMHSIONIMX CEPEAMHBI CMEXHBIX CTOPOH paBHOOEIPEHHOU
Tpanenuu, 00pa3yrT poMo.

4. B tpeyronsauke ADB yron D pasen 90°. Ha nponomkenun croponsl AD otnoxen orpezok DC=FD
(rouka D nexut mexny Toukamu A u C). Jlokaszars, uto TpeyroibHuKk ABC paBHOOE I pEHHBIN.

5. CTopoHa npsiMOyrojibHHKa paBHa 4 cM 1 00pa3yeT ¢ AuaroHansio yron 60°. Haiitu 3Ty quaroHans.

6. Cropona kBajpara paBHa 4 cM. BeIUMCIUTH IUIMHY OKPYXKHOCTH: |)BIHMCAHHOW B HETO; 2) ONMHWCAHHOU
OKOJIO HETO.

7. IocTpoiiTe ¢ MOMOIIBIO ITUPKYJIS U JIMHEHKNA CyMMY U Pa3HOCTD JIByX JAHHBIX: a) OTPE3KOB; 0) yIJIOB.
8. an tpeyronsauk ABC. [locTpoiiTe npyroi, paBHblil eMy TpeyroiabHUK ABD.

9. Ilonp3ysACh TOJBKO MHUPKYJIEM U JTMHEHKOW MOCTPOMTE: a) MPSIMOYTOJBHHUK MO JUArOHAIM W OIHON W3
CTOpOH; 0) KBaJpaT CO CTOPOHOH p; B) KBaApaT, AMArOHAIh KOTOPOTO 3ajaHa.

Tema 16. [Ipeoopa3zoBanus miockoctu (YK-1)
Jlekumus.
[TonsTue npeoOpazoBanust mwiockocTu. [loHATHE TreoMeTpUUEecKOro Mpeodpa3oBaHus SBISETCS OTPAKEHUEM
npeoOpa3oBaHuil (PU3MUECKUX TeJ, KOTOpble MOXXHO HaOMIomaTh B peaibHOW >KUM3HU. TOXKIECTBEHHOE
npeoOpazoBanue. Kommnosuius npeoOpazoBanuid. [IBHKEHUS MIIIOCKOCTH M PAaBEHCTBO (puryp.

OceBas cummerpus. Ilonsatue oceBoii cummerpun. Teopema O TOM, YTO OceBasi CUMMETPHS SIBISETCA
JBHYKECHUEM.

IIoBOPOT IUIOCKOCTH BOKPYI JaHHOM TOYKM HA JAHHBIM yroJI: IOHATHE, TEOpEMa O TOM, YTO IIOBOPOT
IJIOCKOCTH HA JTaHHBIN YOIl ABIsETCA ABUKEeHUEM. L{eHTpanbHas cuMMeTpus.

[TapasuienbHBIN IEPEHOC. CBOKCTBA MapajuIeIbHOTO IIepeHoca. Teopema 0 TOM, 4TO napallebHbIN IEPEHOC
Ha JJaHHBIN BEKTOP SIBJIACTCS IBUKCHHUEM.

CummeTpusi reOMeTpUIecKiX (GUryp: OpHAMEHTHI, OOpPAIOPHI, TAPKETHI.
T'omoTteTus - mpeoOpa3oBaHue MIIOCKOCTH, HE ABJIAIONMEecs ABkeHrneM. CBONCTBA TOMOTETHH.
IIpakTH4eckoe 3aHATHE.
1. Jloka3areabCTBO TEOPEM O TOM, UTO OCEBas CHMMETPHSI, TOBOPOT U MapajlieIbHbIA NEPEHOC SBISIOTCS
JBUKCHUSIMH.
2. B3auMHO€ pacmnofioKeHUE MPSMBIX U IIJIOCKOCTE B TPOCTPAHCTBE.
3. YpaxkHeHus Ha TOCTpOeHHe HUTYpP, CAMMETPUYHBIM OTHOCUTEIBHO TOYKH, OCH.
4. YpaxHeHHUs Ha MOCTPOCHUE TEOMETPUIECKUX (DUTYp TTOBOPOTOM Ha 3aJIaHHBIN yTOJI.
5. YrpaxHeHHsI Ha TOCTPOEHHE T€OMETPHUECKUX (DUTYp MapauIeIbHBIM IEPEHOCOM Ha 3aJaHHBIH BEKTOP.
6. [Toctpoenne roMOoTeTUYHBIX PUTYD € 3aAaHHBIM KOA(DOHUIIMEHTOM TOMOTETHH.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. Hdansr Touku X1(1;3), X2(1;6). [TocTpoiite oTpe3ok X3X4, cummeTpuaHbId X 1X2 OTHOCUTEIHHO
NPAMOM p: Yy=X U HAAUTE KOOPJUHATHI €r0 KOHIIOB.

2. TloctpoiiTe OTpe30K, CUMMETPUYHBIA OTpe3Ky XY, oTHocuTenbHO IieHTpa O, eciam: a) touka O
MPUHAISKUT TIpsiMoit XY; 0) Touka O He mpuHAIISKHUT Tpsimont XV.

3. Haitgute nmusbl otpe3koB XY u X1V1, ecnim X1Y1 momydeH B pe3ysibTare OCEBOM CHUMMETPUH
OoTHOcHUTENbHO TipsiMoit p, XX1=4, YV 1=6. B cinyuae, ecmu 1. X, V, O(Touka nepecedenuss XX1 u p) He
JIe’)KaT Ha OMHOM MPpsIMOH, paccTostHUE Meky psiMbIMH XX 1 u YY1 paBHo 2.

4. Touka X1 nmonydeHa B pe3yaprare 1moBopora Bokpyr T.0 Ha yron B 60 rpagycos. Haligure pacctosiHue
Mexay Toukamu X u X1, ecnu paccrostHue oT Toukd O 10 Touku X paBHO 4cM.

5. Jansl Touku X,V,Z. IToctpoiite Touky Z1, KOTOpasi NOIy4yaeTcss U3 TOUKU Z MapajuieIbHbIM IEPEHOCOM
Ha BEKTOp XV.

6. IlocTpoiite pasHOcTOpoHHMM TpeyronbHUK ABC M TpeyroiabHHUK, €My FOMOTETUYHBIN, €CIM FOMOTETHUS
uMeeT: a) HeHTp A u koa¢p¢unueHt 2; 6) nentp B u kosapdumuent 1/2; B) nearp C u kodappumuenr -2.

Tema 17. 'eomeTpuueckue Teia U uxX u3oopaxenue Ha miockoctu (YK-1)
Jlekumus.
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OCHOBHBIE TOHSATHS CTEPEOMETPHM: TOUYKA, INpsiMasi, IUIOCKOCTb. B3anMHOE pacroyioKeHUE NPSIMBIX U
IUDIOCKOCTEM B mpocrpaHcTBe. lIpusHak mapamuienbHOCTH  HpsAMOM M INIOCKOCTH.  [Ipm3Hak
NEPIEHAUKYIAPHOCTH IPSIMOU U MIIOCKOCTH. [IpU3HaK nepneH uKyIspHOCTH ABYX IUIOCKOCTEH.

MHuororpaHHuk# ¥ X BUbL. [Ipu3Ma, mupamMuia u npaBuiia UX U300paxeHus Ha MIockocTu. [IpaBunbHbIE
MHOTOTpaHHUKH. Pa3BepTka MHOTOTPaHHUKOB.

Tena Bpamenust. {unuuap, KoHyc, 1ap: OCHOBHBIE CBOMCTBA U MpaBUJIa X U300paKeHUs HA MIIOCKOCTH.
IIpakTH4Yeckoe 3aHATHE.

1. BzauMHO€ pacnonokeHue IPSIMbIX U TIJIOCKOCTEW B IPOCTPAHCTBE.

2. YipaskHeHus Ha IOCTPOEHUE MHOTOTPAHHUKOB Ha MJIOCKOCTH.

[98)

. YIpa)kHeHUs Ha MOCTPOEHUE TeJl BpallleHUsI Ha MIIOCKOCTH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
. Onpenenuth BU IPU3MBI, €CJTH Y Hee: a) 8 BepmuH; 0) 15 pebep; B)10 rpanei.
. MoxeT i1 nupaMuia UMeTh: a) 7 BepiuH; 0) 9 pedep; B)21 rpann?
. [TocTpouTh pazBepTKy NpsIMOTo KPyroBOIro IMJIUHIPA.
. 1306pa3uth mpsiMyro Mpu3My, OCHOBAaHUSIMH KOTOPOH SIBIISIFOTCS IPABUIIBHBIC IECTUYTOIBHUKH.
. I300pa3uth mapasienenure;;
. 1300pa3uth mpamibHy0 MHpaMUIy, OCHOBAHUEM KOTOPOU SIBISETCS KBaparT.

~N N kW N -

. Beimykiibrit MHOTOTpaHHUK MMeeT 6 BepiiuH U 8 rpaHeil. Haiiaure uncio pebep u m3o0pasuTe STOT
MHOTOTPaHHHUK.

Tema 18. 'eomeTpuueckne Beanuunbl (YK-1)
Jlexknus.

AKCI/IOMaTI/I‘ICCKOG onpeneneHHe IIOHATUSA BCJIMYUHEIL. PastquIe IIoAXO bl K onpeﬂeﬂeHmo
a,Z[III/ITI/IBHO-CKaJISIpHBIX BCJIIMYUH. OCHOBHBIG CBOﬁCTBa CKaJISIpHLIX BCJIMYHH. HOHHTI/IG 06 I/IBMepeHI/II/I
BeJIMYuH. 13 nucropun pazButus cucteMsl Mep. MexayHapoaHas CUCTEMA €UHULL

JlnuHa otpe3ka, €€ OCHOBHBbIE CBOMcCTBAa. M3mepeHue niauHbl oTpe3ka. CTaHIapTHBIE €IUHUIBI JIJIMHBI,
COOTHOIIICHHS MEXTy HUMHU.

['eomeTprueckue BeTMYMHBI, pacCMaTpUBaeMble B HAYAIBHOM KypCce MaTeéMaTUKH

JnuHa oTpe3ka, BenuuumHa yria.  [lmomane ¢urypsl. CrocoObl u3MepeHus Iuiomanen ¢uryp.
PaBHOBENMKOCT, W pPAaBHOCOCTABIEHHOCTh  Quryp. Bplumcnenue miomaneil  npsMOyrojbHHKA,
TPEyrojbHUKA, Tpaneuud. ENUHUIBI H3MepeHnsl TUIOINAAeH M COOTHOIIEHHUS Mex 1y HUMH. OObeM Tena u
€ro U3MepeHHue.

IIpakTH4eckoe 3aHATHE.

1. YopaxxHeHus Ha 3aKpeIIeHNE MOHITHS CKaJIsIPHOM BEJTMYMHBI U €€ CBOMCTB, U3MEPEHUS BEJIMYMH; Ha
MePEeBO SAUHUI] U3MEPEHUS BEJIMYUH B MEKYHAPOJHON CUCTEME EIMHMUII.

2. YnpaxHeHHs Ha OTPaObOTKY TEOPETHUYECKUX OCHOB HAXOXKICHUS JIJTMH OTPE3KOB U TIOCTPOCHHUE OTPE3KOB
3aJaHHON JUTHHEI

3. YmpakHeHusi Ha paclo3HaBaHWE BEJIMYMH, PACCMaTPHUBAEMbIX B HAYAJIbHOM Kypce MaTreMaTHKU U UX
M3MepeHHe; Ha BhIYMCIICHHE IIomaaei Gpuryp u oobeMoB Tell.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. IInouiaap NpsAMOYToJabHUKA paBHA 12 ¢M2, JUIMHBI €70 CTOPOH BBIPAXaOTCSl HATypajJbHBIMU YHCIAMHU.
CKOJIBKO pa3iaMyYHbIX IPSIMOYTOJIBHUKOB MOYKHO ITOCTPOUTH COIVIACHO 3TUM YCJIOBUSAM?

2. InuHBI CTOpOH mnapajuienorpamma 5 u 12 cM, a BbICOTa, IPOBEAECHHAs K MEHbLIEH cTopoHe, 10 cMm.
HaiinuTe BBICOTY, IPOBEACHHYIO K OOJIbINEH CTOPOHE MapaieorpaMma.

3. Pebpo nanuoro ky6a pasHo 1/3 pebpa emuauanoro kyb6a. Uemy paBeH 00beM TaHHOTO KyOa?
4. Haiiti 00beM MpaBHIIBHON YETHIPEXYTOJIBHON MTPU3MBI, CTOPOHA KOTOPOH 5 €M, a BhICOTa § CM.
5. Kak u3meHuTcst 00eM MpsSMOYTOJILHOTO Mapauieenumesia, eCiu

a) OJIHO W3 €T0 U3MEPECHHI YBEIIMYUTH B 2 pa3a;

0) 1Ba ero M3MEPEeHUs] YMEHBIIUTD, KAKI0€ B 2 pasa.
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4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

4 cemecTp
nocermaeMocTs — 10 6amioB
TeKylui KoHTpostb — 40 6aioB
KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaibHbie 0amisl — 20 6ayIoB
OTBET Ha 3k3aMmeHe: He Oornee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

21

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOis | Oamios
/ cpe3sl
1. | MuaoxectBau | KonTpons 10 9-10 6amToB — CTYIEHT BHIIOIHUI padoTy
oTIepaIiy HaJ Has 0e3 OmMOOK M HEMOYETOB, IOITYCTHII HE
HAMH pabora 0oJjee OAHOTO HEAoYeTA.

7-8 OGaIIOB — CTYICHT BBITOJHUI paboTy
MOJTHOCTbHIO, HO JIOMYCTHII B HEH He Oolee
OITHOM HETPYyOOii OIMOKHU M OAHOTO HEZ0-
4era, UK He OoJiee ABYyX HEJ0YETOB.

5-6 6aJITIOB — CTYACHT NMPABUIIHLHO BBITTOJ-
HWI HE MeHee TIOJIOBUHBI pabO0Thl WA JIO-
IyCTWII He OoJiee ABYX IPyOBIX OIMNOOK,
iy He 6oee omHOM Tpy0oit M OgHOU He-
rpy0Ooii OIMMMOKY W OHOTO HEIO0YETa, UITH
He 0oJiee IBYX-TpeX HETPyOBIX OITHOOK,
WU OHOU HEerpyOOH OMMOKY M TPEX He-
JIOYETOB, MJIH MTPHU OTCYTCTBHH OIIHOOK, HO
MIPU HAJTUYWH YETHIPEX-TISITH HEJIOYETOB.
3-4 Ganna — CTyACHT NMPABUIIHLHO BBIMOJ-
HUWJI MEHEE TTOJIOBHHBI Pa0OTHI, IOy CTHI
HECKOJILKO HEJIOUETOB.

1-2 6anna — CTyACHT MPaBUIILHO BBITIOJ-
HUI He 6onee 25% padoThl, JOMYyCTHI He-
CKOJILKO HEJIOUETOB I OoJiee 3 rpyOnIx
OmuOoK
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CooTBeTCTBUS U
OTHOIIIEHUS

Kontpons
Has
pabora

10

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

ONEMEHTBI
KOMOWHAaTOPUKHU
Y TEOpUH
BEPOSITHOCTEH

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)
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9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0ajIoB — CTYIEHT BBIMOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK
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OneMeHThI
MaTeMaTH4eCKO
¥ JTOTHKU

Kontpons
Has
pabora

10

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

Maremaruuecku
€ IIOHATUS U
YMO3aKIIOUCHHUS

Kontpons
Has
pabora

10

9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0ajIoB — CTYIEHT BBIMOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

[Ipoxoxxnenne  tectupoBanusi (10 Bompocos).

KoanuectBo

HAYUCISEMBIX OalioB OMMpeACIACTCA KOJIUYCCTBOM MPABUIIBHBIX

OTBCTOB Ha BOIIPOCHI.

ITocemaeMocThb

10

10 6annoB — cryaent nocetuna Bce 100%
3aHATUN

7-9 GanIoB — CTYJCHT MOCETHIT HE MEHEe
80% 3ansTuit

4-6 6a/IOB — CTYJICHT IMMOCETUII HE MCHEE
50% 3ansaTUl

1-3 Ganna — CTYACHT MMOCETHII HE MEHEE
25% 3anaTuit

Ecnu ctynent nocerun menee 25% 3a-
HSATHUH, 0aJUThI HE HAYUCIISIOTCS
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7. [IpemuansHbie OaIbl 20 myOJNMKANUs CTAaTbU M0 TEMATHUKE B PAMKAX JUCIUTUIAHEI,
ydacTHe C JOKIaJOoM B KOH(EpEeHIMH IO TeMaTHKEe H3y4aeMOu
JUCTIUTLTAHBI
8. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIEHKY «XOPOLIOY,
25-30 6amynoB — CTYAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
9. |WamuBmmyanpHBIC 3aaHMUS, 10 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TIOMOIIBI0 KOTOPBIX KOHTPOJISI I KOHTPOJIBHBIE CPE3bl
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OalIbl Ha
JK3aMeHe
10. Hroro 3a cemectp 100
5 cemecTp
* mocemaeMocTs — 10 6amioB
*  TeKylmud KOHTpoib — 40 OamioB
* KOHTPOJBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpemuasibHbIe 0asuibl — 20 6amioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB
Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. |Axcuomarmueck | KonTponn 10 9-10 6amToB — CTYZIEHT BHITIOIHUI padoOTy
0€ TIOCTpOCHHUE Has 0e3 OmMOOK M HEMOYETOB, IOITYCTHII HE
MHOXXECTBa pabora 0oJjee OAHOTO HEAoYeTA.
HaTypaJbHBIX U 7-8 GaIIIOB — CTYICHT BBITTOJHUI paboTy
TEJTBIX MOJTHOCTHIO, HO JIOITYCTHJI B HEll He Ooee
HEOTPHIIATEITHH OITHOM HETPYyOOii OIMOKHU M OAHOTO HEZ0-
BIX YHCET YeTa, WK He OoJiee ByX HETOUETOB.

5-6 6aJITIOB — CTYACHT NMPAaBUIILHO BBITIOJ-
HWI HE MeHee TIOJIOBUHBI pabO0Thl WK JIO-
IyCTWII He OoJiee ABYX IPyOBIX OIMNOOK,
iy He 6oee omHOM Tpy0oit M OgHOU He-
rpy0Ooii OIMMMOKY W OHOTO HEIO0YETa, UITH
He 0oJiee IBYX-TpeX HETPyOBIX OIIHOOK,
WU OHOU HEerpyOOH OMMOKY U TPEX He-
JIOYETOB, MJIH MTPHU OTCYTCTBHH OIIHOOK, HO
MIPU HAJIMYWH YETHIPEX-TISITH HEJIOYETOB.
3-4 Ganna — CTyACHT NMPABUIIHLHO BBIMOJ-
HUWJI MEHEE TTOJIOBHHBI Pa0OTHI, IOMYCTHI
HECKOJILKO HEJIOYETOB.

1-2 6anna — CTyACHT MPaBUIILHO BBITIOJ-
HUI He 6onee 25% padoThl, JOMYyCTHI He-
CKOJILKO HEJIOUETOB I OoJiee 3 rpyOnIx
OmOoK
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Teopernko-mMHO | KoHTpons 10 9-10 GanoB — CTYACHT BBIMOIHUI paboTy
JKECTBEHHBIN Has 0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
MOAXON K pabora OoJiee OIHOTO HEAoUETA.
MOCTPOCHUIO 7-8 GaIOB — CTYJACHT BBITIOIHILT paboTy
MHOKECTBa MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
HaTypaJIbHBIX U OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
LEIBIX 4eTa, WK He 0oJiee ABYyX HEJOYETOB.
HEOTpULATENbH 5-6 0anIoB — CTYACHT MPABUILHO BBITION-
BIX YHCET HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.
1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HWI He Oonee 25% paboTel, TOMyCTHI He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
omr0oK
Harypansnoe | Kontpou 10 9-10 GayI0B — CTYACHT BBIMOJHUI paboTy
YHCII0 KaK bHas 0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
pe3yabpTar padora(k 0oJiee OJTHOTO HeoUeTa.
U3MEPEHHST  |OHTPOJIBH 7-8 GaIOB — CTYJACHT BBITIOJIHILT paboTy
BEJIMYHMHBI blii cpe3) MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee

OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK
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3anuce HeabIx
HEOTPULIATEIbH
BIX YHCEIl U
AJITOPUTMBI
JIEWCTBUH C
HUMU

Kontpons
Has
pabora

10

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HUIT

HE MeHee MOJIOBUHBI pabOThI WM J0-
MyCTHII He Oonee IBYX rpyObIX OmHnOOK,
M He OoJiee oJJHOM TPyOOH U OTHO# He-
rpy0O# OMIMOKHK U OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKM U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHH OLIHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx

JlenmumocTh
HaTypaJbHBIX
YHCcel

Kontpons
Has
pabora

10

9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0ajIoB — CTYIEHT BBIMOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
omuoboK
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Pacumpenne | Kontpoa
MHOECTBa bHasI

HaTypajbHBIX | padora(k

qucen OHTPOJIBH

blIii cpe3)

10

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

ITocemaeMocThb

10

10 6annoB — cryaent nocetuna sce 100%
3aHATUN

7-9 GanoB — CTYJCHT MOCETHII HE MEHEe
80% 3ansTuit

4-6 6a/IOB — CTYJICHT IMOCETUII HE MCHEE
50% 3ansaTUl

1-3 Ganna — CTYICHT MMOCETHII HE MEHEE
25% 3aHaTui

Ecnu ctynent nocerun menee 25% 3a-
HSATHUH, 0aJUThI HE HAYUCIISIOTCS

[IpemuansHbie OaIbl

20

HY6J'II/IKaL[I/I$I CTaTbu 11O TEMATHUKC B paMKaxX NUCHUIIIINHEIL;
ydyaCTue € JOOKJIaJoM B KOH(l)CpCHLII/II/I 10 TEMATUKE I/IBY‘{aCMOﬁ
JUCHUIIITHNHBI

OTBeT Ha PK3aMCHE

30

10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHus
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIEHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

10.

WNunuBuayansHble 3a/1aHAS,
C TIOMOIIBIO KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUATENLHBIE 0Tl Ha
JK3aMeHe

10

JloGop: CTymeHT MOXKET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
KOHTPOJISI T KOHTPOJIBHBIE CPE3I

11.

Hroro 3a cemecTp

100

nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 40 6aioB

6 cemecTp

KOHTPOJBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaibHbie 0amisl — 20 6ayIoB

OTBET Ha dK3aMmene: He 0osiee 30 0aiuioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:
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TC
MbI

HasBanue TeMbl
/ BuJ yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU

Anrebpandecku
€ BBIpaXKECHUS

Kontpons
Has
pabora

10

9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 OamioB —

pabory

MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHOH Herpy0oii OIMOKH U OXHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHee TIOJIOBUHBI pabO0Thl WK J10-
MyCTUII He Oonee IBYX rpyObIX OmHnOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OIIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKN U Tpex He-
JI0YETOB, MJIH [IPU OTCYTCTBHU OLTHOOK, HO
MIPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT MPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYETOB Wi Oosnee 3 rpyObIx

CTYACHT BBITTOJTHHJI

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

[Mpoxoxnenne  TectupoBanust (10  Bompocor).  KomudectBo
HAuUCIISIEMBIX OajuIOB  ONPEICNSETCS KOJUYECTBOM IMPABUIBHBIX
OTBETOB Ha BOIPOCHI.

Hoxnan

BricTynienune ¢ qokia10M IPOBOIUTCS B YCTHOH (opMe.

OCHOBHBIE KaueCcTBa YCTHOTO OTBETA MPH BBICTYIUIEHUH C JOKJIAI0M,
MOJTIEKAIINE OLIEHKE:

- TIOJIHOTA U3JI0KEHUS MaTepuana;

- 000CHOBaHHOCTD CYKICHHUI

- IpUBEICHUE IPUMEPOB.

Kpurepun ouenku:

4-5 OamnoB - TMONHO W3JaraeT MW3y4YCHHBIA MaTepuan, aaér
MPaBUWIBHOE ONpENeNeHHOE TOHATHH; OOHApY)KMBAaeT MOHWMAaHHE
Marepuaia, MoXeT 000CHOBAaTh CBOU CYXIEHHsI, IPUMEHUTH 3HAHUS
Ha TMPaKTUKE, MPUBECTH HEOOXOAMMBIE NPUMEPHl HE TOJIBKO II0
yueOHHUKY, HO U CaMOCTOSITENIFHO COCTaBIICHHBIC; U3/IaraeT MaTepua
MIOCJIEZIOBATENBHO U MIPaBIIIBHO C TOYKU 3pEHUS HOPM JIUTEPaTypHOTO
SI3BIKA

2-3 Gaia - CTyAeHT Ja€T OTBET, HO JOMycKaeT 1-2 ommOKu, KOTOpPEIS
caM XKe HcIpaBisgeT, U 1-2 Hemou€ra B NOCIEAOBAaTENBHOCTH H
SI3BIKOBOM O()OPMIICHUH U3JIaracMoro

Ecmu oOyuarommuiicss He OEMOHCTPHpYeT 3HAaHMH IO TeMme, He

OTBEUaTh Ha BOMPOCHI — OTBET OajylaMH HE OLICHUBACTCA.
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Ormpoc

Bauu-onpoc npoBoguTcs B ycTHOH (opmMe.

OcHOBHBIE KadecTBa YCTHOTO OTBETa INpH ONMI-ompoce, MOAJIEs
OLICHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

- palMoOHAIBHOCTD UCIIONB30BaHUs BPEMEHH, OTBEICHHOTO Ha 33JaHNE
Kpurepun ouenku:

5 0amioB — cImocOOEH COMOCTaBUTH MONYYEHHYIO NPH IOATOTO
MPaKTUYECKOMY 3aHSATHIO MH(OPMALMIO, CPABHUBATh Pa3HbIE TOYKH
3peHHS Ha aHATM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HhOpMYITUPOBATH
CBOM BOIPOCHI U OTBEYATh HA 33/]aBAEMbIE EMY BONPOCHI, BECTH JTUCKY
C MCTIOJIb30BAHUEM TEPMHUHOJIOTHH COBPEMEHHON TICUXOJIOTHH.

4 Oamna - cnocoOeH NPUMEHATH MONYYEHHYIO NPU THOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH MAMCKYCCHIO C HCIOJIb30BaHUEM CIIELUATBHON
TEPMHUHOJIOTHU.

2-3 Oamna — WCHOBITBIBAET 3aTPyJHEHUS B OTBETE Ha BOMIPOCHI
OnML-onpoca; He YCBOMI 0a30BBIX HOHSATHI

Ecnu oOywarommiicss He IEMOHCTpUpPYET 3HAHUU MO TeMe, HE TOTOB
OTBeUaTh Ha BOMPOCHI — OTBET OaylaMH He OLICHUBACTCS

YpaBHeHUA U
HEpaBEeHCTBA

KonTtpoinb
Has
pabora

10

9-10 6amToB — CTYZIEHT BHIIOIHUI PadOTy
0e3 omMOOK M HEMOYETOB, IOIYCTHII HE
Ooiee OTHOTO HEemo4eTa.

7-8 GaIIOB — CTYICHT BBITTOJIHUI paboTy
MOJTHOCTbHIO, HO JOMYCTHII B HEH He Oolee
OITHOM HETPYyOOii OIMOKHU M OAHOTO HEZ0-
4erta, Uiau He OoJiee ABYyX HEJ0YETOB.

5-6 6aJITIOB — CTYACHT NMPABUIILHO BBIMTOJ-
HWI HE MeHee TIOJIOBUHBI pabO0Thl WA JIO-
IyCTWII He OoJiee NBYX IPyOBIX OMNOOK,
iy He 6oee omHOM Tpy0oit M OgHON He-
rpy0Ooii OIMMMOKY W OHOTO HEIO0YETa, UITH
He 0oJiee IBYX-TpeX HETPyOBIX OIIHOOK,
WJTU OHOU HEerpyOOH OMMOKH M TPEX He-
JIOYETOB, MJIH MIPU OTCYTCTBHH OIIHOOK, HO
MPU HAJIMYWH YETHIPEX-TISITH HEJJOYETOB.
3-4 Ganna — CTyACHT NMPABUIIBLHO BBIMOJ-
HUWJI MEHEE TTOJIOBHHBI Pa0OTHI, IOy CTHI
HECKOJILKO HEJIOYETOB.

1-2 6anna — CTyACHT MPaBUIILHO BBITIOJ-
HUI He 6onee 25% padoThl, JOTYyCTHI He-
CKOJILKO HEJIOUETOB MK OoJiee 3 rpyOnIx
OIuO0K

TecTupoB
aHne(KOHT|
OJILHBIT

cpe3)

10

[Ipoxoxxknenne  TectupoBanms (10  BompocoB).  KommuectBo
HAYUCISIEMBIX OaJUIOB  OTMPENENeTCSl KOJMYEeCTBOM IPAaBUIIBHBIX
OTBETOB Ha BOIIPOCHI.




30

Hoxnan 5 BricTyruieHne ¢ ToKIaioM MpoBOUTCS B YCTHOU (hopMe.
OCHOBHBIE Ka4eCTBa YCTHOTO OTBETA IPH BBICTYIUICHUH C JIOKJIAJIOM,
MOJICKAIINE OIICHKE:
- TMOJTHOTA U3JIOKEHUS MaTepHaia;
- 000CHOBaHHOCTD CYKICHHUI
- IPUBE/ICHUE TIPUMEPOB.
Kpurepuu onieHkH:
4-5 OamnoB - TMONHO W3JaraeT MW3y4YCHHBIA MaTepuan, aaér
MPaBUIILHOE OIPE/CICHHOE TIOHATHIH; OOHAapyKUBAacT MOHUMAaHHE
MaTepuaia, MOKeT 000CHOBaTh CBOM CYXXJCHHS, IPUMEHUTHh 3HAHUS
Ha TIPaKTUKE, MPUBECTH HEOOXOMUMBIC NPUMEPHl HE TOJBKO IIO
y4eOHUKY, HO U CaMOCTOSTEIHHO COCTABJICHHEIC, N3JIaraeT MaTepuai
MOCJICZIOBATEIILHO U MIPABUWIIBHO C TOYKU 3PEHUS HOPM JTUTEPATypPHOTO
SI3BIKA
2-3 Oamna - CTyJeHT JaéT OTBET, HO JIOMyCKaeT 1-2 OmmMOKH, KOTOPBI(
caMm jke ucHpasisier, U 1-2 Hefouéra B MOCIEAOBATCILHOCTH U SI3b]
0 OpPMIICHUH H3JIaragMOoTO
Ecnu oGydatromuiics He JEMOHCTPUPYET 3HAHUH MO TeMe, HE TOTOB OT
Ha BOIMPOCHI — OTBET 0AJTAMU HE OIEHUBACTCSL.
Ompoc 5 brut-onpoc mpoBoAMTCS B YCTHOH (hopMme.

OCHOBHBIE KaueCTBa YCTHOTO OTBETA MPH OJIHII-OMPOCE, MOATIEKAIITIE
OIICHKE:!
- IPaBUWJIBHOCTH OTBETA 110 COIEPIKAHUIO;
- TIOJTHOTA U TITyOWHA OTBETA;
- CO3HATENFHOCTH OTBETA;
- JIOTHKA M3JIOKEHUSI MaTepHana;
- CBOEBpeMEHHOCTh U 3((HEKTHBHOCTH HMCIONH30BAHUS HATJISIIHBIX
MOCOOU M TEXHUYECKUX CPENICTB IPU OTBETE;
- HCIIONTb30BaHME JIOTIOIHUTEIEHOTO MaTeprana;
-  palnMOHANBHOCTh HCIONB30BAHHWSA BpPEMEHH, OTBEJICHHOTO Ha
3aJlaHue.
Kpurepuu oneHku:
5 0amioB — crmoco0eH COMOCTaBUTh MOMYYEHHYIO MPH MOATOTOBKE K
MPaKTUICCKOMY 3aHATUIO WHQOPMAIIMIO, CPABHUBATh Pa3HbIE TOUYKH
Ha aHAIM3UPYEMYIO NPOOJIEMY, YMETh 4E€TKO (OPMYIHPOBATH CBOU
BOTIPOCHI M OTBEYATh HA 33/IJaBAEMbIE €My BOIPOCHI, BECTH THUCKYCCHIO
C HCTIOJIb30BaHUEM TEPMHHOJIIOTHH COBPEMEHHON TICHXOJIOTHH.
4 Gamra - crOCOOCH TPHMEHSTH IONYYCHHYIO TPH IOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO WHQOPMAIIMIO, OTBEYaTh HAa OONBIIMHCTBO
BOIIPOCOB, BECTH MAHCKYCCHIO C WCIIOJB30BAaHUEM CIIEIHUAIHHON
TEPMHUHOJIOTHH.
2-3 Oamra — WCHBITHIBACT 3aTPYNHCHHSI B OTBETE HA BOIPOCHI
OJTUIT-0TIpOCa; HE YCBOMJI 0A30BBIX MTOHATHI
Ecan oOygarommuiicss He IEMOHCTPHPYET 3HAHHM 0 TeMe, HE TOTOB
OTBEYATh HAa BOIIPOCHI — OTBET OaJsIaMU HE OIICHUBAETCS

[TocemaeMocthb 10 10 6amnoB — crynent nocetun Bee 100%
3aHATUN
7-9 GanIoB — CTYJCHT MOCETIIT HE MEHEe
80% 3ansTuit
4-6 6a/IOB — CTYJICHT IMOCETUII HE MCHEE
50% 3ansaTUl
1-3 Ganna — CTYACHT MMOCETHII HE MEHEE
25% 3anaTuit
Ecnu ctynent nocerun menee 25% 3a-
HSATHUH, 0aJUThI HE HAYUCIISIOTCS

[IpemuansHbIe OaIITBI 20 MyOJNUKANKs CTAaTbU MO0 TEMATHUKE B PAMKaX JUCIUTUINHEI,

ydyaCTue € JOOKJIaJoM B KOH(l)CpCHLII/II/I IO TEMATUKE I/IBY‘{aCMOﬁ

JUCHUIITNHBI
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5. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,
25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».
6. |WManuBumyanpHBIC 3aMaHMUS, 10 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TIOMOIIBI0 KOTOPBIX KOHTPOJISI 1 KOHTPOJIFHBIE CPE3bl
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OalIbl Ha
JK3aMeHe
7. Hroro 3a cemectp 100
7 cemecTp
* mocenraeMocTs — 10 6aioB
*  TeKylui KoHTpoib — 40 O6ayioB
*  KOHTPOJIBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpemuasibHbIe Oasuibl — 20 6amioB
* OTBeT Ha ’k3ameHe: He Oonee 30 H6amioB
Pacripenenenre 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOis | Oamios
/ cpe3sl
1. OcHOBHEIE KonTpons 10 9-10 6amToB — CTYZIEHT BHITIOIHUI PadOTy
TTOHSTHS Has 6e3 omuOOoK M HEJJOYETOB, TOTYCTHII HE
TEOMETPUH pabora 0oJjee OAHOTO HEAoYeTA.

7-8 GaIIOB — CTYICHT BBITTOJIHUI paboTy
MOJTHOCTbHIO, HO JOMYCTHII B HEH He Oolee
OITHOM HETPYyOOii OIMOKHU M OMHOTO HEZO-
4era, Uiy He OoJiee ABYyX HEJ0YETOB.

5-6 6aJITIOB — CTYACHT NMPAaBUIILHO BBITTOJ-
HWI He MeHee TIOJIOBUHBI pabO0Thl WA JIO-
IyCTWII He OoJiee ABYX IPyOBIX OIMHOOK,
iy He 6oee omHOM Tpy0oit M OgHOU He-
rpy0Ooii OIMMOKY W OHOTO HEIO0YETa, UITH
He 0oJiee TBYX-TpeX HETPyOBIX OIIHOOK,
WU OHOU HEerpyOOH OMMOKY M TPEX He-
JIOYETOB, MJIH MTPHU OTCYTCTBHH OIIHOOK, HO
MPU HAJIUYWH YETHIPEX-TISITH HEJJOYETOB.
3-4 Ganna — CTyACHT NMPABUIIHLHO BBIMOJ-
HUWJI MEHEE TTOJIOBHHBI Pa0OTHI, IOy CTHI
HECKOJILKO HEJIOYETOB.

1-2 6anna — CTyACHT MPaBUIILHO BBITIOJ-
HUI He 6onee 25% paboThl, JOTYyCTHI He-
CKOJILKO HEJIOUETOB I OoJiee 3 rpyOnIx
OmOoK
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leomerpuueckug
¢burypsl 1 ux
CBOICTBa.
[TocTpoenue
TreOMETPUYECKHX

Guryp

KonTtpomnsH
ast pabora

10

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

IIpeoOpazoBanu
S TUTOCKOCTH

Kontpon
bHasi
padora(xo
TPOJILHBII

cpe3)

10

9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0ajIoB — CTYIEHT BBIMOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK
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T'eomerpuuecku
¢ Tena u ux
n300paxxeHne
Ha MJIOCKOCTH

Kontpons
Has
pabora

10

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
omuoboK

I'eomeTpuueckug
BEJIMYNHBI

KonTtponb
Has
pabora

10

9-10 6amToB — CTYIEHT BHITIOIHUI PadOTy
0e3 OmMOOK M HEMOYETOB, IOITYCTHII HE
Ooiee OTHOTO Hemo4eTa.

7-8 GaIIOB — CTYICHT BBITTOIIHUI paboTy
MOJTHOCTbHIO, HO JIOMYCTHII B HEH He Oolee
OITHOM HETPYyOOil OIMOKHU M OAHOTO HEZ0-
4era, Hiau He OoJiee ABYyX HEJ0YETOB.

5-6 GaJITIOB — CTYACHT NMPAaBUIILHO BBITTOJ-
HWI HE MeHee TIOJIOBUHBI pabO0Thl WA JIO-

IyCTWII He OoJiee ABYX IpyOBIX OMMOOK,MIIH HE OoJiee OHOM rpyOol 1

JHOU He-

rpy0Ooii OIMMOKY W OHOTO HEIO0YETa, UITH
He 0oJiee IBYX-TpeX HETPyOBIX OITHOOK,
WJTU OHOU HEerpyOOH OMMOKH U TPEX He-
JI0YETOB, MITU TIPU OTCYTCTBUHU OMIHOOK, HO
TP HAJIMYWHU YETHIPEX-IISTH HEJOYETOB.
3-4 Ganna — CTyACHT NMPAaBUIIBLHO BBIMOJ-
HWJI MEHee TIOJIOBUHBI PabOoThI, TOMYCTHIT
HECKOJIbKO HEI0YETOB.

1-2 6anna — CTyACHT MPaBUIILHO BBITIOJ-
HUI He 6onee 25% paboThl, JOMYyCTHI He-
CKOJILKO HEJIOUETOB I OoJiee 3 rpyOnIx
OmOoK

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

10

[Ipoxoxnerane  TectupoBanmst (10 BOIPOCOB).

HAYUCISIEMBIX OallioB OIIpEACIACTCA KOJIUYCCTBOM IIPaBUIIBHBIX

OTBETOB Ha BOIIPOCHI.

KoangectBo




34

6. ITocemaeMocThb 10

10 6annoB — cryaeHt nocetuna Bce 100%
3aHATUH

7-9 GanmoB — CTYJCHT MOCETIIT HE MEHEe
80% 3ansTuit

4-6 6a/IIOB — CTYJICHT IMOCETUII HE MCHEE
50% 3ansaTUl

1-3 Ganna — CTYACHT MMOCETHII HE MEHEE
25% 3anaTuit

Ecnu ctynent nocerun menee 25% 3a-
HSATHUH, OaJUTBI HE HAYUCIISIOTCS

7. [IpemuansHbie OaIITBI 20

HY6J'II/IKaL[I/I$I CTaTbu 11O TEMATHUKC B paMKaxX NUCHUIIIINHEL;
ydaCTue € JOOKJIaJoM B KOH(l)CpeHLII/II/I IO TEMATUKE I/ISY‘{aCMOﬁ
JUCHUIIITHNHBI

8. OTBeT Ha DK3aMeHe 30

10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
Ousera Ha OLIEHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

9. |WamuBumyanpHBIC 3aaHMUS, 10
C TIOMOII[BIO KOTOPBIX
MOXKHO HaOparhb
JIOTIOJIHUTENBHEIE OaJUIBI Ha
DK3aMeHe

JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
KOHTPOJISI T KOHTPOJIBHBIE CPE3bI

10. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN

yeTelpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCHUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

Joxnan

Tema 12. Anrebpanyeckue BbIpaKeHUS

Paznmuunnie noAXoAbl K MOCTPOCHUIO MHOXKCCTBA LECJIbIX HCOTPHUIATCIIbHBIX YUCCII. KpaTKI/Ie CBCICHUA O
BO3HHUKHOBCHHWU MOHATHUA HATYPAJIbHOI'O YHUCJIa U HYIIA.

ITonsTue HAaTypaJIbHOI'O 4YHCJia U HYIJIA. OTHolIeHHe «MCHBIICH, ((6OJII>H_I€», «pPaBHO» Ha MHOXCCTBC LCJIbIX

HEOTPULIATETBHBIX YUCEN (KOJIMUECTBEHHAS! TEOPHUS).

Tema 13. YpaBHEeHUS 1 HEPABEHCTBA

THUIoBBIE TEMBI JUIA AOKJIaJ0B

Kontponbnas padora

Tema 1. MHoXecTBa U onepaliii HaJl HUMU
TunoBble 3amanust 17151 KOHTPOJIBHOU PaObOThI



Tema 2. CooTBeTCTBHS U OTHOIIICHUS
TurnoBsie 3ananus A1 KOHTPOILHOM PabOTHI

Tema 3. DneMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSATHOCTEH
TunoBsie 3agaHMs 1711 KOHTPOJIBHON pabOThI

Tema 4. D1eMeHTH MaTeMaTHIECKOM JIOTUKH
TurnoBkie 3ananus A1 KOHTPOILHOM PabOTHI

Tema 5. Maremarnueckue NOHATUS U YMO3AKIIOUCHUS
TunoBsie 3agaHMs 111 KOHTPOIBHON pabOTHI

Tema 6. AkcHOMaTHYECKOE MOCTPOEHNE MHOKECTBA HATYPAIbHBIX U LIEJIBIX HEOTPUIATEIbHBIX YHCEN
TurnoBsie 3ananus A1 KOHTPOILHOM PabOTHI

Tema 7. TeopeTUKO-MHOKECTBEHHBIN MOAX0]] K MOCTPOCHUIO MHOXKECTBA HATYPaIbHBIX U IEJIBIX
HEOTPUIIATEIbHBIX YUCEI

TurnoBsie 3ananus A1 KOHTPOILHOM PabOTHI

Tema 8. HarypanbHoe UMCIIO KaK pe3ynbTaT U3MEPEHUS BEITMUNHBI
TunoBsie 3agaHMs 111 KOHTPOIBHON pabOTHI

Tema 9. 3anuch UETbIX HEOTPULIATEIIBHBIX YUCEI U AJITOPUTMBI IEUCTBUNA C HUMU
TurnoBsie 3ananus A1 KOHTPOILHOM PabOTHI

Tema 10. JlenumocTh HaTypaJbHBIX YHCEI
TunoBsie 3agaHMs 1711 KOHTPOIBHON pabOTHI

Tema 11. Pacmmpenue MHOXeCTBa HATYpaJIbHBIX YUCEI
TurnoBsie 3ananus A1 KOHTPOILHOM PabOTHI

Tema 12. AnreGpandeckrie BEIpaKEHUS
TunoBsie 3agaHMs 111 KOHTPOIBHON pabOTHI

Tema 13. YpaBHEeHUS 1 HEPABEHCTBA
TurnoBkie 3ananus A1 KOHTPOILHOM PabOTHI

Tema 14. OcCHOBHBIE TOHATHS T€OMETPUU

Ha muoxectBe A= { 6, 7, 8,9, 10, 11, 12, 13} 3agano otHomeHne R — «MMeTh OMH M TOT K€ OCTATOK MPH
neneHud Ha 3». OObsCHUTE, TOUEMY OTHOIIICHHE R SBIIsSETCS OTHOIIEHNEM SKBHUBAJICHTHOCTH, U 3aITUIITUTE
KJIaCCHI pa30MEHUsI MHOXKECTBA A, OMpeeIsIeMbIe STUM OTHOIIICHUEM.

Tema 15. Teomerpuueckue purypsl u ux cpoiictpa. [loctpoenue reomerpudeckux Guryp
TurnoBsie 3ananus A1 KOHTPOILHOM PabOTHI

Tema 16. IIpeoOpa3oBaHus MIOCKOCTH
TunoBsie 3agaHMs 111 KOHTPOIBHON pabOTHI
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Tema 17. 'eomeTpuyeckue Tena U UX U300pakeHUE Ha TIOCKOCTH
TunoBble 3amanust 17151 KOHTPOJIBHOU PaObOThI

Tewma 18. ['eomeTpruueckrue BETMUNHBI
TurnoBsie 3ananus A1 KOHTPOILHOM PabOTHI

Omnpoc

Tema 12. AnreGpandeckrie BbIpaKeHUS
Kaxk onpenenuts, 4To npeajioxkeHue sSBiseTcs BbickazbiBaHueM? [IpuBeauTte npuMepsl BbICKa3bIBAHUH.

KakuM coro3zaM pycckoro s3plka COOTBETCTBYIOT OIEpalldyd OTPHUIAHUS, KOHBIOHKIHMH, JU3IbIOHKIIUH,
MMILTHKALMHY, SKBUBAJICHIIMN?

Kakue BbICKa3bIBaHUS Ha3bIBAIOT MPOCTHIMHU, a Kakue cioxHbIMu? [IpuBeaure npumepsl. Kak u3 npocTsix
BBICKA3bIBaHUII MOJIY4AIOT CIOXKHBIE?

HepeqnanTe OCHOBHBLIC JIOTHYCCKHUC OImcpali HaJl BbICKA3bIBAHUSAMMU. Korz[a KOHBIOHKIUA JBYX
BBICKA3bIBaHWIH MCTUHHA?

IIpu KakuX yCIIOBUSAX IU3BIOHKIMS IByX BbICKa3bIBAaHWN UCTUHHA?

Tema 13. YpaBHEHUS U HEPABEHCTBA
Tunossle Bonpocs! Ajs onpoca

TecTupoBanme

Tema 5. MaremaTuyeckue MOHATHS U YMO3AKITIOUEHUS
Tumnossle 3aaHus U1l TCCTUPOBAHUA

Tema 12. AnreGpandeckrie BEIpaKEHUS

1. Besikoe MOAMHOXKECTBO JI€KapTOBAa MPOU3BEACHUS MHOXKECTB X Y
Ha3bLIBAETCS

a) COOTBETCTBHEM;

0) OTHOILICHUEM,

B) OTpaKECHHUEM.

2. CoOTBETCTBUE MOXHO 33/aTh

a) MepPeYUCICHUEM ap AJIEMEHTOB, HAXOISAIINXCS B JaHHOM COOTBETCTBUH,
0) yka3zaHHEM XapaKTEPUCTUICCKOTO CBOWCTBA €r0 AJIEMEHTOB,

B) rpadoM u rpadukom;

I') BCE BApUAHTHI BEPHBI.

3. st cootBeTcTBHs R - "MeHbie", 0OpaTHBIM OyJIeT COOTBETCTBHE

a) "Oonpie";

0) "He MeHbIE";

B) "OosblIe WK paBHO".

4. I'paduk COOTBETCTBHSI , OOPATHOTO COOTBETCTBUIO R, COCTOUT M3 TOYEK, ...

a) CAMMETPHYHBIX TOYKaM rpaduka COOTBETCTBHS R OTHOCHTEIEHO OMCCEKTPHCH BTOPOTO M YETBEPTOTO
KOOPIMHATHBIX YIJIOB;
0) CHMMETPHUYHBIX TOYKaM rpaduka COOTBETCTBHS R OTHOCHTEIIBHO OMCCEKTPHUCHI MEPBOTO U TPETHETO
KOOPIMHATHBIX YIJIOB;

B) CUMMETPUYHBIX TOUKaM I'paduka COOTBETCTBUS R OTHOCUTENIBHO OCH OpMHAT;
') CHAMMETPHYHBIX TOYKaM Ipauka COOTBETCTBUA R OTHOCHTENBHO OCH abcuucc.
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5. Ecnu rpaduk coorBercTBUS R Mexay snemeHTaMu MHOXKECTB X U Y COBMAJACT CO BCEM JIEKAPTOBBIM
npousBereHneM X Y, TO COOTBETCTBUE HA3BIBAIOT

a) MyCTBIM;
0) MOJIHBIM;
B) YHUBEPCAJIbHBIM.

6. CooTBeTcTBUE, NMPU KOTOPOM KAXKIOMY SJIEMEHTY M3 MHOXECTBa X COIOCTaBisieTcsl He Ooyiee OAHOTO
AJIEMEHTA U3 MHOXECTBa Y Ha3bIBAIOT

a) QYHKITMOHATHHBIM;
0) B3aMMHO-O{THO3HAYHBIM;
B) OMHAPHBIM OTHOIIICHUEM.

7. COOTBETCTBHE MEXIYy MHOXKECTBaMM X M Y, IPU KOTOPOM Ka)XIOMY 3JIEMEHTY M3 MHOXECTBa X
COIIOCTABIISIETCS TOYHO OMH DJIEMEHT U3 MHOXKECTBA Y, HA3bIBACTCS

a) 0TOOpaXeHNEeM MHOKeCTBa X B MHOXKECTBO Y
0) oTOOpakeHHEM MHOXECTBa X Ha MHOXKECTRBO Y;
B) B3aUMHO - OIHO3HAYHBIM COOTBETCTBHEM.

Tema 13. YpaBHEHUS 1 HEPABEHCTBA
Tunosle BOIPOCH! AJIs1 TECTUPOBAHUS

Tewma 18. ['eomeTpruueckrue BETMINHBI
Tumnossle BOIIPOCHI IJIs1 TCCTUPOBAHUA

4.3 TIpomexxyTouHas aTTecTalus Mo AUCIUILTUHE TPOBOAUTCA B hOpMe 3a4eTa, SK3aMeHa

Tunosbie Bonpocekl 3auera (YK-1)
1. ITpu3Hak 1eIMMOCTH HAa COCTAaBHOE YHUCIIO.
2. Coiictea HOK n HO/] (¢ nokaszarensctBamu). [IpuMeHeHne ux B pelieHnn 3aaau.

TunoBble 3aganus s 3adera (YK-1)

JIBa cTomsipa OTPEMOHTHPOBAJIN CTY/IHEB TOPOBHY. [1epBrIii cToNsIp paboTan 6 qHel, peMOHTUPYS 10 12
CTyNbeB B JieHb. CKOJIBKO JHEH paboTas BTOPOM, €CJIM OH PEMOHTHUPOBA 110 4 CTyla B ICHb?

Tunosbie Bonpocekl 3k3amena (YK-1)
1. OcHoBHas TeopeMa apuhMETUKH.
2. Anroputmbl HaxoxaeHuss HOJl u HOK gannbix yncen. Anroputm EBkiuja.
3. Haumens1iee obmiee KpaTHOE W HAMOOJBITNI OOIITUI ACIUTEITh YUCEN, UX OCHOBHBIC CBOWCTBA.

TunoBble 3aganua s 3k3amena (YK-1)

B niepBblIii feHs Mara3uH npojan 8 OAMHAKOBBIX mopTdeneit u noxyuni 3a Hux 8000 pyGineit. Bo Bropoii
JIeHb OBUIO MPOAAHO 4 TakuXx ke nmoprdens. CKOIbKO JEHET MOIyYrIn 3a TOpT(dhear Bo BTOPOH AeHb?

Ha muoxectBe A = {5, 6,7, 8,9, 10} 3amano orHomenue R:

xRy & x<y. [lokaxute, 9TO OHO SBJSETCS OTHOIICHUEM TMOPSAKA. SIBIIsIE€TE JTU OHO OTHOIIICHUEM
JIMHEMHOTO mopsiaKa?

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenriu
TOCTYKCHHSI pe3YJIBTaTa)
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«3a4TEHOY
(50 - 100 6amoB)

YK-1

JlocTarouHbli MHUHUMAJIBHBIM 00bEM 3HAHHMH O CIOCO0axX ITOMCKa,
KPUTHYECKOTO aHalh3a ¥ CHHTe3a WHQPOpMAIUK, MPUMEHEHHS
CUCTEeMHOTO TOAXOJa JJisi PEIICHUs MOCTABJICHHBIX 3aJ]lady; YMECHHE
MOJ, PYKOBOJACTBOM Tielarora MNPUMEHSITh MNPUEMBI  TIOUCKA,
KPUTHYECKOTO aHaiW3a M CHHTe3a UWH(OpMalMH, MPUMEHSITH
CUCTEMHBIN MMOAXOM JJIsi PElICHHs MMOCTABICHHBIX 3aJa4; BIIaJCHUE
TEXHOJIOTHSIMH ~ TOUCKA, KPUTUYECKOTO aHaiM3a © CHHTE3a
uH(pOpMAIUU, MPUMEHEHHS] CHCTEMHOTO IMOAXOMAa JJIsi pPeUIeHUS
IMOCTaBJICHHBIX 33124

«HE 3a4TCHO»
(0 - 49 GannoB)

YK-1

He mocraToyHbI MUHUMAILHBIA 00BEM 3HAHHUI O crmoco0ax MOMCKa,
KPUTUYECKOTO aHalM3a W CHHTe3a WH(pOpMaIlUU, TNPUMECHECHHS
CHUCTEMHOTO TIOJXO0JIa JJIsS PEIICHUS] TTOCTABICHHBIX 3a/1a4; HE yMEET
WCIIOJIB30BaTh MPUEMBI TIOMCKA, KPUTUYECKOTO aHajIW3a M CHUHTE3a
uH(pOpMaIMK, TPUMEHSITh CHUCTEMHBIM TMOAXOJ I PEIICHHS
MOCTABJICHHBIX  3a7a4; He BIaJeeT TEXHOJOIHSIMH IIOHCKa,
KPUTUYECKOTO aHalM3a W CHHTe3a WH(OpMaIlUU, TNPUMECHECHHS
CHUCTEMHOTO TIOJIX0/1a /TSl PEIICHUS TTOCTABICHHBIX 3a/1a4

DK3aMeH

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTEIH
TIOCTYKCHISI pe3YJIBTaTa)

«OTIINYHOY
(85 - 100 6anoB)

YK-1

CucteMaTu3MpoOBaHHbIE, ITyOOKHE M TOJHBIE 3HAHUS O CIOCOOax
MOWCKA, KPUTUYECKOTO aHalu3a W CHUHTe3a HUH(OpMaIuH,
IIPUMEHEHUsT CUCTEMHOIO IOAXOAA JUIsl PELICHUs I[OCTaBICHHBIX
3a1a4; YMEHHME CaMOCTOATEIBHO IIPUMEHATH IPUEMBI IIOMCKA,
KPUTUYECKOTO aHal3a W CHHTe3a HMH(POpPMAIUH, TNPUMEHATH
CUCTEMHBIN MOAXOJ JIs PELICHUs IOCTABJICHHBIX 3a/1a4; BJIaJICHUE
TEXHOJIOTHSIMM TIOMCKa; O€3ynmpedyHoe BIAJCHHE TEXHOJIOTUSIMHU
MOWCKA, KPUTUYECKOTO aHalk3a W CHUHTe3a HUHQOpMaIuH,
IIPUMEHEHUsT CUCTEMHOIO IOAXOAA JUIsl PELICHUs I[OCTaBICHHBIX
3a1a4

«XOPOIIIO
(70 - 84 6amoB)

YK-1

JlocTaTOYHO TONHBIE U CHCTEMAaTHU3WPOBAHHBIC 3HAHUS O CIIOCO0ax
MOWCKAa, KPUTHYECKOTO aHaim3a W CHUHTe3a wuH(popmanuu,
MPUMEHEHUSI CUCTEMHOIO IOAXOJA I PELICHUS IMOCTaBJIECHHBIX
3a7a4; YMEHHE NPUMEHSTh MPUEMBI TTIOMCKA, KPUTUUECKOTO aHaju3a
U cuHTe3a WH(OpMAlUU, MPUMEHSITh CHUCTEMHBIA TOAXOH JUIS
pEeLIEHHs MOCTABICHHBIX 3aJ]1a4; BIIAJICHUE TEXHOJOTHSIMHU ITOMCKA;
BJIaJICHUE TEXHOJOTHUSIMU NOMCKA, KPUTUUYECKOTO aHaju3a U CUHTE3a
uH(pOpMAIUU, MPUMEHEHHS] CHCTEMHOTO IMOAXOMAa MJIsi pPelIeHHs
MOCTAaBJICHHBIX 3aa4

«YZIOBJIETBOPUTEIHHON
(50 - 69 6amnoB)

YK-1

JlocTarouHBli MHUHUMAJIBHBIM 00bEM 3HAHHM O CrIoco0axX ITOMCKa,
KPUTUYECKOTO aHalM3a W CHHTe3a WH(pOpMaIlUU, TNPUMECHECHHS
CHUCTEMHOTO TIOJIXO/Ia JJIsi PEIICHUS MOCTaBJICHHBIX 3ajad; YMEHUE
MO PYKOBOACTBOM II€Jarora MPUMEHSTh TNPHUEMBI  TTOUCKA,
KPUTUYECKOTO aHaJiW3a ¥ CHHTe3a WHPOPMAIMKH, TPUMEHSTH
CUCTEMHBIN TMOAXOJ Jisi PEIICHUs MOCTaBICHHBIX 3a/1a4; BIJIaJICHUC
TEXHOJIOTUSIMH ~ TIOWCKA, KPUTHYECKOTO aHaiW3a W CHHTe3a
uH(pOpMaIuy, TPUMEHEHUS CHCTEMHOTO IOIXOAa ISl PEIICHHS
MMOCTaBJICHHBIX 3a1a4
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VK-1 He nmocraTounbiii MUHUMAIBHBIH 00BEM 3HAHHUI O CIIOCO0AX IMOMCKAa,
KPUTHYECKOTO aHalh3a ¥ CHHTe3a WHQPOpMAIUK, MPUMEHEHHS
CUCTEMHOTO TO/IXO/a JJIsI PEIICHUsS MOCTABICHHBIX 3a/1a4; HE YMEeT
WCIIONB30BaTh MPUEMBI MOMCKA, KPUTHUECKOTO aHAllM3a W CHHTE3a
uH(pOpMaIUU, MPUMEHITh CHUCTEMHBIA TOAXOA Ui pPEIICHUS
MOCTABJICHHBIX 3a7ad; HE BIaJeeT TEXHOJOTHIMHU IIOMCKA,
KPUTHYECKOTO aHalh3a ¥ CHHTe3a WHQPOpMAIUH, MPUMEHEHHS

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OO0ydaromuMcsi HEOOXOAMMO O3HAKOMUTBCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHBL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3zienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeTouuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TEXHUYECKOE OOECIeueHUue ITUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
- IIPY CAMOCTOATEIBLHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOThI, IO TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
5.3 Pexomenpnaiuu o pabote ¢ HayqHOH B y4eOHOM TUTepaTypoit

PaGota ¢ OCHOBHOM M JOTOJHUTEIBHOW JIUTEPATYPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIMI WKW B OTAEIBbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsI HMCHOJIb3yeMOIl Hay4YHOH JHUTeparyphl.
KoncniekT MoOXeT ObITh OMOPHBIM (COIEp)KaTh JIMIIbL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEedYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIECH aBTOpA);



- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 10 IOATOTOBKE K OT/AEIBHBIM 3a/IaHUSIM TEKYIIETO KOHTPOJIS

CobecenoBanue MpenarnojaraeT OpraHu3aluio Oecelnpl IMpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme u T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBWJIBHOCTb OTBETA 110 COACPIKAHHUIO;

- IOJITHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHATBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB pELIeHHs TOCTAaBICHHOM yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOMKET COMPOBOXKAATHCS TMPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUECKOTO 3aHATHUS. [IpH BBICTYIUICHHH € Tpe3eHTaIeld HeoOXoAMMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMH: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 Marepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTh, YMEHHUE
OTBETHUTbH Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAaHUS 110 BCEM pa3JiesiaM IpOTrPaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBoed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHast UTeparypa:

MOITOTOBKH OaKaJIaBpOB U criennainuctoB. YacTte | : yueObnoe mocodwue. - 2022-01-18; Bricmas MmaTemaTuka.
Marepwuainbl 1j1s TOATOTOBKM OakaiaBpoB u crienuanuctoB. YacTs 1. - Kazanb: Kazanckuii HanmoHambHbIH
HCCIIEI0BATEIBLCKUIM TEXHONIOTHYEeCKUd YHUBepcuTeT, 2016. - 104 c. - Tekcr : anexrponnsiii // [IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/61962.html

Maremaruka. Yacts 1 : yuebHoe mocobwme. - 2022-08-31; Bricimas matemaruka. Yacts 1. - ExatepunOypr:
VYpansckuii ¢penepansubiii yausepceuret, 9bC ACB, 2016. - 296 c. - Tekcr : anexkrponssiii / IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/65920.html

3. llunmaueB B. C., Tuxonos A. H. Briciias maremaruka. [lonusiii kype : YueOHuk g akageMuueckoro
OakanaBpuara. - ucnp. u gom; 4-e usg.. - Mocksa: HOpaiit, 2016. - 607 c. - Tekcr : anexkrponusit / DbC
«FOPAUT» [caiiT]. - URL: https://urait.ru/bcode/388659
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4. PacronuuHa, O. M. Beiciias mareMaTHka : IpakTUKyM. - Becb cpok oXpaHbl aBTOPCKOTO IpaBa; Beicias
Maremaruka. - MockBa: MOCKOBCKHI T€arornueckuii rocynapcTBeHHbIl yHuBepcurert, 2017. - 138 c. -
Texct : anextponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/72486.html
5. Pactormuuna, O. M. Bricmias maremaruka : yueOHOe mocoOue. - Bech Cpok OXpaHBI aBTOPCKOTO TIPaBa;

Bricmias matemartuka. - MockBa: MOCKOBCKMI NeAarorn4eckuii rocylapcTBEHHbIN yHUBepcureT, 2018. -
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7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue THCHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHalbHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTAlMM, TEKYLIEr0 KOHTPOJSI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).
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