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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-8 CmocobeH OCyIIeCTBIATh MEAarorHYecKyl0 NeATebHOCTh Ha OCHOBE CICIHATBHBIX HAyYHBIX
3HAaHUH

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- METOJIUYECKHI

- megarorudyecKui

1.3 JlucuuiuinHa OpUEHTUPOBAaHA Ha MOATOTOBKY OOyYaroIuXcs K MPO(EeCCHOHAIBLHOW AESTEIbHOCTH B
ctepe: 01 ObpazoBanue u Hayka (B cdepax: JOUIKOIHHOTO, HAYaJIbHOTO OOIIETO, OCHOBHOTO OOIIETO,
cpeaHero obmero obpa3oBaHus, NPOo(EecCHOHATBHOTO O00y4YeHHs, NPOPECCHOHAIBHOTO 00pa30BaHMS,

JOTIOJTHUTEIBHOTO 00pa30BaHMs)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOH IS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccruoHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcTangapra) TEHCTBHUS
OIIK-8 Criocoben [Inanupyer, OCYILIECTBISCT u KOPPEKTUPYET
OCYIIIECTBIISATh MEAarOrMYecKyl0  JICATENhHOCTh C  ONOpOH  Ha
MeAarornIecKyro WCTIONb30BAHME METOJIOB MAaTeMaTUYEeCKOH 00padoTKH

NeATEILHOCTD Ha OCHOBE
CIEIUATBHBIX HAYYHBIX
3HAHUNA

JaHHBbIX, MOJTYYCHHBIX B xXoae neaarorundacCKoro
HCCJIICA0BaHNd, NMPUMCHCHHUU MCTOHOB MaTeMaTH4eCKOM
CTAaTUCTUKU IJIA MPOBCPKU NOCTOBCPHOCTU U 3HAYMMOCTHU
H3M€H€HHI>1, nmpounsomeaAmmx B NI€aarorn4ycCKkoM mponccce

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-8 Cnocoben

OCYLIECTBIIATh

CIICIIUAJIbHBIX HAYYHBIX 3HAaHUH

Ne HaumenoBanue ®dopma
/1 TACITATIINH, o0ydeHus
OIIPEIEIIATOMNX OuHas | 3aouHa
MCXKIUCHUITIIMHAPHBIC (CeMeCT 9
CBS3U p) |(cemect
p)
4 15 4
1 |O3HakoMuTeIRHAS + | + +
MIPaKTUKa

Nneaaroru4cCKyro  ACATCIbHOCTD

Ha OCHOBC

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:

Jucuunnuna «TeopeTudueckue OCHOBBI MAaTEMAaTUKHM» OTHOCHUTCS K OO0sI3aTeNbHOM 4acTh y4eOHOTro IuiaHa
OII mo Hanpasnenuto moArotoBku 44.03.01 - Ilegarornueckoe oOpazoBaHue.

Jucuunnuna « TeopeTnueckue OCHOBBI MaTEMaTUKW» U3ydaeTcs B 5, 6 cemecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.

Ounas: 5 3.e.




3aounasi: 5 3.c.

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

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 180 180
KonTaktHas pabora 60 18
Jlexuuu (Jlexummn) 20 8
[Tpaktuueckue (IIpakr. pab.) 40 10
CamocrostenbHas pabota (CP) 84 149
DK3aMeH 36 9
3auer - 4

3.2.Conepxanue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszena/TeMsl Jexuun | Ipakr. CP KOHTpOJIS
pao.
O|3]0(3/[0]|3
5 cemecTp

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

2 CootBercTBHA U 1 i ) i 4 |6 KontponpHas
OTHOILICHUS pabora

3 DeMeHThI 10
KOMOMHATOPUKH U i | s 11 als
TEOpHUH
BEPOSATHOCTEMN

4 DeMeHTbI KontponbpHas
MaTeMaTH4eCKOM 1 1 2 - 4 | 4 pabora
JIOTHKH

5 Maremarnueckue KonTtponbHas
MOHSATHUS U 1 - 1 - 2 |16 pabora;
YMO3aKITIOUEHHSI TectupoBanue

6 AKcHOMaTn4ecKoe KontponpHas
MIOCTPOEHUE pabora
MHO€ECTBa
HaTypaJbHBIX U 1 - 2 - 416
LEJIBIX
HEOTPULIATETHHBIX
qrcen

7 TeopeTnko-MHOXKEC KontponbpHas
TBEHHBIN MOAXOA K pabora
MIOCTPOEHUIO
MHO€ECTBa 1 1 1 1l ala
HaTypaJbHBIX U
LEJIBIX
HEOTPULIATETHHBIX
qrcen

8 HarypansHoe uucio KonTponbHas
KaK pe3yJabTar 1 | s lals pabora
U3MEpPEHUs
BEJIMYMHBI




9 3anuce LenbIxX KontponpHas
HEOTPULATEIbHBIX 1 1|2 11 als pabora
YHCes U AITOPUTMBI
JEUCTBUN C HUMHU

10 JenumocTh 1 i ) i 4 | 4 KontponpHas
HaTypaJIbHbIX YHCEI pabora

11 Pacmnpenue KontponpHas
MHOXXECTBa 1 - 2 1 4 | 6 pabora
HaTypaJbHbIX YHCEI

6 cemecTp
12 Anrebpanueckue Tectuposanue;
1 -2 1 6 |12

BBIPAXEHUS Jlokman

13 VYpaBHeHuUs U 1 1 4 1 6 | 14 TectupoBanue
HEPaBEHCTBA

14 OCHOBHBIE IOHATUS ) 1 ) 1 6 | 12 KontponbpHas
reoMeTpun pabora

15 I'eomeTpuueckue KontponbpHas
burypsl 1 ux pabora
CBOMCTBA. 1 | 1 6 | 14
ITocTtpoeHue
TreOMETPUYECKUX
duryp

16 [TpeobpazoBanms ) 1 4 i 6 | 12 KonTponsHas
MIJIOCKOCTH pabora

17 I'eomeTpuueckue KonTtponbHas
Tena ¥ X 1 1 4 1 6 |13 pabora
M300pakeHHE Ha
IUIOCKOCTH

18 I'eomeTpuueckue ) i ) 1 6 | 12 TecTtupoBanue
BEJIMYMHBI

Tema 1. MHoxkecTBa 1 onepannu Hax Humu (OIIK-8)
Jlexknus.

[lonsiTHE MHOXECTBA M JJIEMEHTAa MHOXECTBA, IIyCTOE MHOXKECTBO, IOAMHOXeCTBO. KoHeuHble U
OeckoHeuHble MHOXKecTBa. CriocoOb! 3a1aHusi MHOXKECTB. OTHOIICHHUS MEXy MHOXKECTBAaMH. JlMarpaMmbl
Olinepa-BeHnHa. YHuBepcalbHOE MHOXECTBO. PaBHbIE MHOJKECTBA.

Omnepanyu HajJg MHOXECTBAMHU: OObEJUHEHUE, MEPECEUCHHE, PA3HOCTb JIByX MHOXKECTB, JOIOJIHEHHUE 10
YHUBEPCAJIBHOTO  MHOXKECTBA, CHMMETpPHYECKass pa3HOCTb. (CBOMCTBA, CBA3BIBAIOIIME  OIEPALMH
oObeAMHEHUs] U mepecedyeHus. Yucio 31IeMEeHTOB B OOBEIMHEHMH W PA3HOCTU KOHEYHBIX MHOMKECTB.
CBoiiCTBA pa3HOCTH U JIOTIOJTHEHUS.

IlonssTue nexaproBa mnpousBencHHsA. lloHATme mapsl, Koprexa. J[eKapTOBO IPOU3BEIECHUE YHCIIOBBIX
MHOxecTB. CBOMCTBa JeKapTOBa Ipou3BeacHUs. UHCIIO 3JIEMEHTOB ACKapTOBA NMPOU3BENCHUS KOHEYHBIX
MHOJKECTB.

[TonsiTre pa3oueHust MHOXKECTBA Ha Kiacchl. Kimaccudukarms.
IIpakTnyeckoe 3ansATHE.
1. YopakHeHus Ha 3a/1aHie MHOXKECTBA €T0 DIIEMEHTAMU M XapaKTePUCTHUECKIM CBOHCTBOM; Ha

MPUHAIICKHOCTD AJIEMEHTA 3aJJaHHOMY MHOXKECTBY; U300pakeHIEe MHOXECTB U OTHOIICHUN MEXIY
MHOKECTBAaMU C ITOMOIIBIO KPYToB Diliepa.



2. VYnpaxxHeHHUs Ha 3aJlaHHE M BBISBICHHE KOHEYHBIX M OCCKOHEYHBIX MHOXECTB; Ha OTHOIICHUS MEXKIY
MHOXKECTBAMH; Ha TIPUHAIJICKHOCTh DIIEMEHTAa MHOXXECTBY W HCKIIOYCHHE JIUITHUX DJJIEMEHTOB; Ha
OTIpEe/IeTICHNE DJIEMEHTOB TMEPECEUYCHUs U OOBCAMHEHHS MHOXKECTB; HA CBOWCTBA OOBEAWHCHHS U
MepeceueHus: MHO)XKECTB; Ha Pa3HOCTh M JIOTIOJIHEHWE MHOXKECTB W MX CBOWCTBA, HAa YHCIIO DJIEMEHTOB B
00bETMHEHUH U PA3HOCTH KOHEUHBIX MHOXKECTB.
3. VmopaxHeHHWsT Ha HAaXOXKJICHHE OJEMEHTOB JIeKapTOBa TPOM3BEIACHHMS MHOXKECTB; 3aJauyd Ha
WCTMONB30BAaHUE CBOWCTB JICKAPTOBAa MPOW3BEACHUS, 3aJayd Ha YHCIO DJJIEMEHTOB B JCKapTOBOM
MPOU3BEICHUU MHOXKECTB; 331a49H O pa30MEeHUU MHOKECTBA Ha KIIACCHI.
4. YrpaxHeHHUs Ha KJIaCCU(PUKAIIHIO.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. N300pa3uTe Ha KOOPAMHATHON MIPSIMO MHOXECTBO PEIICHU HEPABEHCTBA, €CIIN X -
NEHCTBUTEILHOE YHCIIO: a) X > 5; 0) ; B) ;T)
2. Hano mHOoxkectBO P = {3, 5, 7, 9}. Onpenenure 4nuciao BCEBO3MOXKHBIX MTOAMHOXKECTB TAHHOTO
MHOKECTBA, a 3aTeM 00pa3ynTe HX.
3. Hano mHOXecTBO A = {72, 56, 513, 117, 324}. CocTaBUTh MOAMHOXKECTBA MHOXKECTBA A, COCTOSIITNE
W3 YHCeJl, KOTOPHIE: a) NeTATCS Ha 4; 0) SBJISIOTCS JBY3HAUHBIMHU YHCIIAMH; B) JIETSATCS Ha 5; T) HE ACIATCS
Ha 10. EcTp 11 cpeau moqy4eHHBIX TOJMHOXECTB TAKOE, KOTOPOE PAaBHO MHOXKECTBY A?
4. YCcTaHOBHTH, B KAKOM OTHOILLICHHM HaxoAsTcs MHOXecTBa A, B, C 1 n300pa3uTh UX Mpy MOMOIIU
KpyTroB Diinepa, eciu A - MHOXKECTBO YETHBIX HAaTYpAIbHBIX YHCell; B - MHO)XXEeCTBO HaTypaIbHBIX YHCE,
KpaTHbIX 7; C - MHOYKECTBO HaTypaJIbHbIX YUCEJI, KPaTHBIX 4.
5. ITycts A = {1,2,4,6,7,8,9}, B = {1,3,4,5,7,9,10}. Haiitu oObenuHeHne, IepeceyeHune, pa3HOCTh 3TUX
MHO>KECTB.
6. Hatinute nexaproBo npousBeacHue MHOXECTB A = {5, 9,4} u B = {7, 8, 6} u Bbi€INTE U3 HETO
MTOIMHOKECTBO TIap, B KOTOPHIX: a) IIepBasi KOMIIOHEHTA OOJIBITIIE BTOPOI; 0) mepBas KOMIIOHEHTa paBHa 5;
B) BTOpasi KOMIIOHEHTa paBHa 7.
7. ITocTpoiiTe Ha KOOPAMHATHOM INIOCKOCTU MHOKECTBO TOUEK, 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 - IBY3HAYHBIX UKceN; B - 4eTHBIX HaTypanbHbIX uncenl; C - HaTypaJlbHbIX
YHUCeJl, KpaTHBIX 4.
9. BrrsicHuTe, 1eKapToBO MPOU3BEICHUE KAaKUX JIByX MHOXECTB H300pakaeTcs Ha KOOPAMHATHOM

IJIOCKOCTH B BUJIE MIPSIMOTO YIJIa, KOTOPBIN 00pa3yeTcs Mpy NepeceyeH KOOPAUHATHBIX OCEH.

10. BeisicHUTe, B KaKHX CIIy4asiX KJIacCHU(pUKAIUS BBIIOJIHEHA BEPHO: @) TPEYTOJIbHUKH JENISITCS Ha
MPSIMOYTOJIbHBIE, TYIIOYTOJIbHbIE U paBHOOEIPEHHBIE; 0) YIVIbl KIIAaCCUPUIUPYIOTCS Ha OCTPbIE, MPSMbIE U
pa3BepHYThIE; B) LIEJblE YHCIa MOKHO pa30UTh HA HaTypajbHbIE Yncia, yucyio 0 u oTpHULaTeIbHbIE 1Ielble
YHCIia; T) IIarojibl PyCCKOTO SI3bIKa EJISATCS Ha IVIarojibl HACTOSALIETO, MPOIIEIIIero U OyayIero BpeMeHU;
1) YWICHBI MPEeAIoKEeHHs ObIBAIOT INIAaBHBIE U BTOPOCTETIEHHBIE.

11. MmuoxectBa P pom6oB, T TpeyroasankoB 1 K MHOTOYTOJIbHUKOB, UMEIOMINX Yroi 30°, SBISIOTCS
MOJAMHOXKECTBAMHU MHOXECTBA M MHOTOYToJIbHMKOB. [TocTpoiiTe kpyru Ditnepa [ TaHHBIX MHOXECTB,
YCTaHOBHUTE, HA CKOJILKO HETIEPECEKAIOIIUXCS 00IacTel pa3omuiics KpyT, H300paKaroIuii MHOXKECTBO M, u
JUIS BCEX MHOXKECTB, N300paXEHHBIX STUMU O0JIACTIMU, YKAKHUTE XapaKTepUCTUYECKOE CBONCTBO.

12. TlpousBenurte pa3OrMeHHE HA KJIACCHl MHOXKECTBA IIEJIBIX YUCE, HCTIOIb3YsI CBOMCTBA «OBITh KPATHBIM
4» 1 «OBITh KPAaTHBIM 5».

Tema 2. CoorBercTBUs ¥ 0THOIIEeHHs (OITK-8)
Jlexknus.

[ToHATHE COOTBETCTBUS MEXAY IeMEHTaMU MHOKECTB. CriocoObl 3a1anusi cooTBeTcTBUi. ['pad u rpadux
cooTBeTcTBUS. OTOOpaXeHHE U ero BHUIbl (MHBEKLUS, CIOPBEKIHs, Ouekius). IloHATHEe MOIIHOCTH.
CooTBeTcTBUSI 0OpAaTHOE M MTPOTHBOMOJIMKHOE TAaHHOMY.



Yucnoseie ¢ynkiuu. CrnocoOwl 3amanus ¢yHkuuid. Hekoropeie cBoiicTBa (yHKIMIA: MOHOTOHHOCTS,
OrpaHUYEHHOCTh, YETHOCTh W Ap. llpsimas u oOpaTHas NMPOMOPLHMOHATBHOCTH, MX CBOWCTBA, rpaduk.
Hcnonb30BaHne CBOMCTB MpsiMOW W 0OpaTHOW MPONOPIMOHAIBHOCTU Ui PEIICHHs TEKCTOBBIX 3a1ay
HayaJbHOTO Kypca MaTEMaTUKH.

[TonaTne OMHAPHOTO OTHOIIEHUS MeXay dnieMeHTamu. [pad u rpadux orHomenwit. OOparHbIE H
MIPOTUBOMIOJNIOKHBIE OTHOIICHUS, WX Tpadsl u rpaduku. CrnocoObl 3amanusi oTHomeHuil. CBoiicTBa
OTHOUICHUH: peQIeKCUBHOCTh, CHUMMETPHUYHOCTb, TPAH3UTHUBHOCTb, CBA3HOCTh. leopeMa O CBSI3U
OTHOUICHHUSI YKBUBAJIEHTHOCTH C pa30neHreM MHOXKeCTBA Ha Kiacchl. OTHOIICHUE TTOPSIKA.

[Tonatue anreOpanyeckoit omepanuu. CBoiicTBa anreOpamueckux oneparuid. [lonsTtue anredpanueckont
ctpykrypsl. ['pynmnel. Konbia. [Tosms.

IIpakTH4Yeckoe 3aHATHE.
1. YopaxkHeHus Ha 3a/1aHi€ COOTBETCTBHI C MOMOIIIBIO MPEIJIOKEHUS C IByMs IEPEMEHHBIMU U rpada;
3a/1a4M Ha COOTBETCTBUA "Oombine", "MeHbIe", "Menbie Ha 1", "MenbIne B 3 pa3a”, "4ucio X B Ba pasza
OombIe yncna y" u ap. YnpakHeHHS Ha 3aJjaHue 0OpaTHOTO COOTBETCTBUS U MOCTPOCHHE rpaduka
00paTHOTO COOTBETCTBUS; Ha 3a7jaHKe (PYyHKIIMOHAILHOTO U B3aMMHO-OHO3HAYHOTO COOTBETCTBHIA.

2. YnpaxxHeHHus Ha OTPabOTKy MOHATHS OWHAPHOTO OTHOIIEHHS, CBOWCTB OTHOIICHHUN W OCOOCHHOCTEH
rpadoB OTHOLIEHH; MOCTpoeHHe TpadoB OTHOUICHHH; HAa OTHOIICHHWE SKBUBAJICHTHOCTH U TOPSIKA;
pa3bueHre MHOXKECTBA Ha KJ1acChl.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. Crynent 3armnarui 3a kaury 700 p., 3a rerpanb 30 p., 3a kapanaami 15 p., 3a kuctouky 17 p.
CooTBeTCTBHE MEKTy KAaKUMH JIByMs MHOKECTBAaMH TIpH 3TOM ycTaHoBjeHo? [loctpoiite rpad sToro
COOTBETCTBHUSI.
2. X - MHOXeCTBO reoMmerpuueckux ¢uryp (puc. 25), Y = N. Mexay 3TUMH MHOKECTBAMU yCTaHOBIICHO
coorBercTBUe P: "[IpsMoyronbHuUK X MMeeT Imomans, paBHyio y". Iloctpoiite rpad coorBerctBus P.
SBnsieTcs 1M OHO B3aUMHO - OHO3HAYHbIM? DyHKIIMOHAIBHBIM?

3. Iocrpoiite rpaduk GyHKIMU , ecau ee o0nacTh onpeaeneHus X Takosa: a) X =R ; 0) X=[0; 4]; B)
X={-2,-1,0, 1,2}.

4. TlpuBeaure mNpUMEPHl TpeX YNPaKHEHUH U3 YYEOHHMKOB MAaTeMaTHKH HauyalbHBIX KJIacCOB, MpHU
BBINOJIHEHUH KOTOPBIX MOXET OBITh OCYIIECTBIICHA MPOTEACBTUKA TOHATHS (DyHKIIMH.

5. BeisicHUTE, Kakasi 3aBUCMOCTh CYILIECTBYET MEX/ly BeJTMUYMHAMH, TaHHBIMU B 3a/1aUe, U PELINTE ee:

a) U3 24 xr mosoka moyry4daeTcst 3 KT CIIMBOK, U3 20 KT CIIMBOK MOJIydaeTcs 4 Kr CIIMBOYHOTO Macia, a u3 12
KI' CIMBOYHOTO Macila noiy4aercs 9 xr tormieHoro macia. CKONbKO KI' TOIUIEHOTO Macjaa MOYKHO IOJyYUTh
n3 2400 kr mosoka?

6) /IBa cTonsipa OTPEMOHTUPOBAIIN CTYNIbEB MOPOBHY. [1epBblii cromsip paboTan 6 qHei, pemoHTHpys 1o 10
CTYJIbEB B JICHb, @ BTOpOi paboTan 5 qHeil. I1o CKobKy CTynbeB B AGHb PEMOHTHUPOBA BTOPOi CTOISIP?

6. OpHa M3 CTOpPOH NpsSMOYroJibHHKAa 3 cM, a JApyrag - X cM. KakoBa miuowmaznb (y, cM2) 3TOro
npsmoyroiabHuka? Iloctpoiite rpaduk MoaydyeHHOT0 COOTBETCTBUS NPHU YCIOBUH . JlOKaxkuTe, 4TO 3TO
COOTBETCTBHE - (PYHKITHSL.

7. Ioctpoiite rpad oTHOIICHHS «OOJIbIIE UK PaBHOY, 3alaHHOTO Ha MHOXKecTBe {0, 1, 2, 3, 4}. Kak 3anath
3TO OTHOILIEHUE MPY MOMOIIIM HEPABEHCTBA C ABYMSI IIEpeMEHHbIMU?

8. MHoxectBo M uineHoB cembu BonkoBbix coctoutr u3 orua Mwuxawna IlerpoBuya, marepu Bepbl
NBanoBusl u pgerer: Tomu, Karu, Iletm 1 Onm. Mexnmy WieHaMH CEMbU CYIIECTBYIOT pa3iMYHbIC
oTHomeHus1 poactea. [locTpoiiTe rpadgpl OTHOMICHHH: a) «OBITH JOYEPhIO; 0) «OBITH OpaToM; B) «OBITH
MaTephIo».

9. Ha MHOX€eCTBe OTpe3KOB 3a7aHbl oTHOIIEHUA P - "niunuee", u M - "umeTs onHy U Ty *e JuHy". Kakoe
U3 HUX SIBJIIETCS OTHOIIIEHHWEM SKBHUBAJICHTHOCTHU?

Tema 3. DiiemeHTHI KOMOMHATOPUKHU U Teopuu BepositHocTeil (OIIK-8)
Jlexknus.



KomOunaropusie 3anauu. [IpaBuna cymmsl U mpousBeieHus. Pa3menienue, NepecTaHOBKH C TTIOBTOPEHUSIMHU
u 0e3 moBropeHuil. Coueranusi 6e3 moBTOpeHM. YUCIIO MOIMHOKECTB KOHEUHOTO MHOXKECTBA. PemieHue
3aJ1au KOMOMHATOPHOTO COMIEPKaHMUsl B HAYATbHOM KypCce MaTeMaTHKe.
Crny4aitabie coObITHS. BeposSTHOCTH COOBITHS U €€ BBIYHUCIICHUE

IIpakTH4Yeckoe 3aHATHE.
1. Pemenrie KOMOMHATOPHBIX 3a]1au C UCIIOIB30BAHUEM MIPABHUII CYMMBI U ITPOU3BENICHUS, a TAKKE
OCHOBHBIX KOMOMHATOPHBIX KOHCTPYKIIHI; yIIpa>KHEHUI Ha BBISIBJICHHE KOMOMHATOPHBIX KOHCTPYKIIHII B
3aJlauax Ha4aJbHOTO Kypca MaTeMaTHUKH.
2. VYopaxxHeHHs] Ha Paclo3HABAaHUE JIOCTOBEPHBIX M HEJOCTOBEPHBIX, PAaBHOBO3MOXHBIX, HEBO3MOXHBIX,
CIIy4aifHbIX COOBITHIA; Ha BEIYHUCIICHHE BEPOSATHOCTH MOSBICHUS CITYyYailHOTO COOBITHSI.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1. llIxonsHuKHM U3 Bonrorpaga coOpaimnch Ha KaHUKYJIBI Moexatb B MOCKBY, TOCETHUB 10 gopore Huxuui
Hosropoa. 13 Bonrorpana B Huxxanii HoBropoa MOHO OTHpaBUTHCS HA TEIIOXOJIE€ WU MOE3E, a U3
Hwxuero HoBropona B MockBy - Ha camoJieTe, Teroxoe win aBrooyce. CKOJIBKUMU Pa3TuIHBIMH
criocobamMu MOTYT pe0siTa OCyIIeCTBUTh CBOE myTemiecTBre? Ha3oBuTe Bce BO3MOXKHBIE BAPUAHTHI 3TOTO
My TEIECTBUS.
2. CkobKMMU CIIOCO0aMK MOKHO BBIOpaTh U3 36 4eoBeK mpeaceaaresis CoOOpanus u cexperaps?
3. CKOJIBKO BCEBO3MOMKHBIX TPEX3HAUHBIX YMCEJ MOXKHO COCTaBUTH U3 1udp 1,2,3 u 4 Tak, 4ToObl LU PHI B
3aIKCH YHCIia He TIOBTOPSITUCH? MI3MEHUTCS JIi pelieHne dTO! 3a/1auu, eciu BMecTo 1udpsl 4 Oyner uudpa
0?
4. CKOJIbKO BCEBO3MOKHBIX YEThIPEX3HAYHBIX YUCEN MOXKHO COCTaBUTh, UCIOJB3YS JJI UX 3alUCH LUDPHI
1, 2, 3 u 4? KakoBa pa3HOCTh MEXIYy CAMbIM OOJIBIITNM M CAaMbIM MJICHHKUM W3 HUX?
5. YeTBepo CTYAEHTOB c1al0T Sk3aMeH. CKOJIBKMMH CTIOCO0aMU MOTYT OBbITh MOCTABIEHBI UM OTMETKH, €CITH
M3BECTHO, YTO HUKTO U3 HUX HE MOJYYHUT HEYIOBIETBOPUTEIHHON OLICHKU?
6. Ha tuspke auis urpel B Bosieiioon u3 15 4enoBek HY)KHO OTOoOparh TeX, KTO Oy/leT y4acTBOBaTh B TPEX
TaliMax, MPUYEM OJIMH YEJIOBEK MOXKET y4acTBOBAaTh BO BcexX Tpex urpax. CKOIbKUMHU CIIOcOOaMU MOKHO
0TOOpAaTh YYaCTHUKOB?

7. A — u3BJIeYeHHe U3 YPHBI ¢ 36 3aHYyMEpPOBAHHBIMH IIAPaMH IIAPa ¢ HOMEPOM KpaTHbIM 5, B —
H3BJeYeHHe W3 YPHbI ¢ 36 3aHyMepOBaHHBIMH ILIapaMH IIapa ¢ HOMepoM KparHbIM 7. Haiitm
coobiTHsI A + Bu A * B.

8. B sllMKe MUCBMEHHOTO CTOjMa JieXKaT 15 OJMHAKOBBIX pYyYeK, B YETBIPEX M3 HUX UEPHBIA CTEPKEHb, B
11-tu cunmii. KakoBa BEpOATHOCTh TOTO, YTO CTEPKEHb CUHUNA? UepHBbIil?

9. BeposTHOCTB, YTO OJJHOMY YUYEHHUKY yAAacTCs CIHCaTh KOHTPOIBHYIO padoty 3/5, npyromy — 2/3. KakoBa
BEPOSATHOCTbH, YTO CIUILET pelIeHHe XOTs Obl OIUH YUYEHUK?

10. OnmHa moapyra OMO3MaeT Ha MPAKTHYECKOE 3aHATHE C BEpOSTHOCTHIO 1/3, BTOopas — 4/5. Kakosa
BEPOSATHOCTb, YTO OTMO3/AaeT XOTsI Obl O/1HA ToApyTra?

Tema 4. DiemeHTbl MaTeMaTu4eckoii Joruku (OIIK-8)

Jlexknus.
Jloruka Bbicka3piBanuil. Ilonsitue Bbicka3biBaHusA. [IpocTble W CllOXHBIE BbICKa3bIBaHUS. OCHOBHBIE
JIOTUYECKUE CBS3KU «HE», «HEBEPHO, UTO», «U», «HIH», «ECIH..., TO...», «TOTAAa W TOJBKO TOTAA.

Jlornyeckue omnepanuu HajJ BBICKA3bIBAHUSMM: JIOTUYECKOE OTPULIAHHUE, KOHBIOHKIMS, IU3BIOHKIIHS,
UMIUTMKAIMs, SKBHUBaJeHUUs. TaOmuIbl MCTUHHOCTU JIOTMYeCKuX omepainuii. OCHOBHBIE CBOMCTBa
JIOTA4YecKux onepauui. @opmyibl JOTUKU BbICKA3bIBAHUMN.

BrickasbiBaTenbHble  (pOpMBI  (TIpeTUKaThI) U omepauuy Haax HAMH. MHOXECTBO WCTUHHOCTHU
BBICKA3bIBAaTEIHHON (POPMBI.

BrickaspiBaHust ¢ KBaHTOpamMu. KBaHTOp OOIIHOCTM M CYyIIECTBOBAaHUS. YCTAaHOBJICHHE 3HAYCHHUN
HMCTUHHOCTHU BBICKA3bIBAHUH C KBAHTOPAMU. BbICKa3bIBaHUsI C KBAHTOPAMU B HAYaJIbHOM KypCe MaTEMaTHUKU.
IIpaBuia nOCTPOCHMS OTPULIAHUI BBICKA3bIBAHUM, COACPKALIUX KBAHTOPHI.

[TpumMeps! pelieHrs OCHOBHBIX THUIIOB JIOTHYECKUX 3a/a4 C UCIIOJIb30BaHUEM alireOphl BHICKA3bIBAaHUIA.
IIpakTH4eckoe 3aHATHE.
1. YopaxHeHus Ha BBISIBIICHUE JIOTUYECKOU CTPYKTYPBI MPEITIOKECHUS;
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2. YhpakHEHUsI Ha YCTAHOBJICHWE MCTUHHOCTU WJIM JIOXKHOCTH BBICKA3bIBAHUS; HA COCTaBIICHUE TaOIHII
HUCTUHHOCTHY;
3. Pemenue 3amau Ha pacmo3HaBaHHE OOBEKTOB; HA MOCTPOCHUE OTPHUIIAHMS BHICKA3BIBAHUS; YIIPAKHCHUS
Ha OTPabOTKY MOHSTHUN JIOTHUECKOTO CICIOBAHMS U PABHOCHIBLHOCTH JUISI OMHOMECTHBIX BBICKA3bIBAaHUH U
BBICKA3bIBATEIHHBIX (OPM.
4. YnpaxxHeHHE Ha TOCTPOEHUE OTPUIIAHUHN BBICKa3bIBAHUI C KBAHTOPAMHU.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1 1. IIpencraBuTh BHICKa3bIBAaHUS B BUC JIOTHUECKUX (opMyi: a) Eciu moitaenb ryasTh, TO BO3bMEIIb
¢ co0oii 30HT WK HaJleHeulb mai; 0) YenoBek royiofieH Toraa U TOJIbKO TOTa, KOTIa OH HE YMEET
roToBUTh; B) CTYIEHT HE cllajl CECCHIO, CIIEI0BATEeNbHO, OH Oy/IeT OTYHCIIEH.

2 2. IlocTpoiiTe OTpUIIAHKE CIEAYIOIINX BHICKA3bIBAHUHN U BBISICHUTE, YTO UICTUHHO - JaHHOE
BBICKa3bIBaHHME UJIM €T0 OTpulaHue: a) npousseneHue uncen 4070 u 8 menpie cymmsl uncen 18396 u
14174; 6) gactHoe uucen 25842 u 6 meHbIe paznoctu yucen 14150 u 9833.

3 3. I[lycth A - HICTUHHOE BbICKa3bIBaHUE, B - 10kHOE BhICKa3bIiBaHUE. ONIPENCINTh 3HAYCHUE
UCTUHHOCTH CJIEYIOIINX CIIOXKHBIX BhICKa3bIBAHU:

a) ;0) ;B) ;1)
1 4. CoctraButh TaONUILy HCTHHHOCTH IS ClIeAyIOMHUX popmyn: a) ; 6) ; B)
5. Ha maOoxectBe X = {-2, -1,0, , 1,2, } 3amansl Beicka3biBaTenbHbIe opMbl C(X): " X -HaTypajibHOE

gucno " u D(x): " x - apobnoe uncno ". Chopmymupyiite BoickassiBanus C(1) D(1), C(0) D(0), C(-2)
D(-2) u naiiguTe uX 3Ha4YE€HUS UCTUHHOCTU. BepHo mu, uto 72 ?

6. CocTaBbTe OTpHUIIAHKE BBICKA3bIBAaHUH IBYMs criocobamu: a) Bee ywamumecs rpynmsl cajiy 3K3aMeH 110
Mmaremaruke; 6) Hekoropele yuamuecs kiacca - OTIMYHUKY; B) B m000M TpeyroipHUKe CyMMa BHYTPEHHUX
ymoB paBHa 180° r) Ilo kpaiiHeil mepe, ogHo u3 uucen 10, 11,12 nemurca Ha 2; n) Hexoropsie
napa’juieNibHbIe MpsMbIe HE TNepecekarorcsi; €) HaiineTcst TpeyroibHUK ¢ IBYMs MpsIMBIMH yIiamu; K) Bo
BCSIKOM TPEYTOJIbHUKE CyMMa JIFOOBIX JIBYX CTOPOH OOJIbILIE TPEThEH.

7. JIOKa)XUTe WIA OIIPOBEPIHUTE CIECAYIOLIUE YTBEPKIACHUSA:

a) cyMMa JTFOOBIX TpeX MOCJeI0BaTEIbHBIX YHCEN KpaTHa 3;

0) BCsIKOE JIBy3HAYHOE YHUCIIO, 3aIICAHHOE MTPH MTOMOIIY OIMHAKOBBIX 1U(p, kparHo 11;

B) B HEKOTOPBIX MapajieiorpaMMax JTMaroHalyu He PaBHBI.

Tema 5. MaremaTnueckune nmoHsiTus U ymosakiawdenusi (OIIK-8)

Jlekuus.
MaremaTiudecKkue MOHATUS W MX XapakTepucTuku. OO0beM H coaepkaHue MoHATHS. OTHOIICHUS MEXKITY
noHsATUsAMH. Oneparnyu ¢ MOHATUSAMH: 0000IIEHUE, OTpaHUYEHUE, ONpeecHue, aeneHue. TpeboBaHus K
ompeneneHuto moHsATui. OnpenenseMple U HeonpeneasieMble TOHATHSA. CIOCOOBI ONpeIeICHNUs TTOHATHA.
CrpykTypa onpenesieHus: 4epe3 poa U BUI0BOE OTIIMYHUE.
YMo3akioueHus: U WX BUIBl. WHIYKTHBHbIE W JEAYKTUBHBIC YMO3AKJIIOUCHHS, YMO3AKIIOUECHHUS I10
aHasoruu. CxeMbl JeAyKTUBHBIX yMO3akatoueHuid. [lomHas nHayKus.
CrocoObl MaTeMaTH4YeCcKoTo JA0Ka3aTeNbCTBa. JleMyKTUBHBIA BBIBOJ - OCHOBHOM CIIOCO0 MaTeMaTHYECKOTO
J0Ka3aTenbCcTBa. lcrmonp30BaHME B MPOLECCE JI0KA3aTEIbCTBA OCHOBHBIX 3aKOHOB JIOTHKH: 3aKOH
TOXJAECTBA, HEMPOTHUBOPEUHUs, AOCTATOYHOIO OCHOBaHHUA. [IpsiMble M KOCBEHHBIE JOKAa3aTesIbCTBA.
JlokazaTeabCTBO METOAOM OT MPOTUBHOTO.

IIpakTnyeckoe 3ansATHE.
VYrpakHEeHUS Ha yCTaHOBKY OTHOIICHUH MEXAY IMapamMy MOHATHI; H300pakeHHe ¢ TIOMOUIbIO KPYTOB
Ditnepa OTHOLIECHUH MEX Ty 00beMaMH MOHITUMN; BBIJEIICHUE ONPENEISIEMOT0 U ONPEICISIONIETO MOHATHIA,
POZIOBOTO MOHATHS (110 OTHOUIEHUIO K ONPEAENIIEMOMY) U BUAOBOIO OTIUYHUS.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. Cpenu ciemyromux CBOMCTB BBIACIUTE TO, KOTOPBIMU O0NIafiaeT KBaIpar: a) IUaroHaIH JeNT APYyT ApyTra
B TOYKE MMEPECEUCHHUS MOToIaM; 0) THaroHaIu JeNAT Ykl monojam. Kakumu u3 3TUX cBOKWCTB o0nagaeT
IPSMOYTOJIBHUK? Mapasuienorpamm? pomo?
2. Copa3MepHBI JI CIAEAYIONINUE ONPEACTICHUS:
a) OCTpOYTOJIBHBIM TPEYTOJIBHIUKOM HA3bIBAETCS TPEYTOJILHUK, Y KOTOPOTO €CTh OCTPBIN YToJl.
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0) IIpssMOYTONBHBIM TPEYTOJIBHUKOM Ha3bIBAETCS TPEYTOJIBHUK, Y KOTOPOTO €CTh MPSIMOI yrod.
3. EcTb 51 norudeckre ommOKH B CIeyonuX onpeaenenusx? Ecinu ecTh, TO UCIIpaBbTe HX.
a) [IpsAMOyTOJIbHUKOM Ha3bIBAETCSI YETBIPEXYTOIBHUK, Y KOTOPOTO IIPOTHUBOIOJIOKHBIE CTOPOHBI PABHBI.
0) buccektpucoit yria Ha3pIBaeTCs MpsMasi, KOTOpas JSIHUT YTOJI IMOIMOJIaM.
B) CnoxeHHeM Ha3bIBAETCs IEUCTBUE, IPU KOTOPOM YHCIIA CKJIAaIbIBAIOTCS.
r) PaBHOCTOPOHHMM TpPEYrOJILHUKOM Ha3bIBACTCS TPEYTOJBHHUK, Y KOTOPOTO PaBHBI BCE CTOPOHBI M BCE
YIJIBL.
n) [MapamienmorpaMMoM Ha3bIBa€TCS MHOTOYTOJIBHUK, Y KOTOPOTO MPOTHUBOIIOJIOKHBIE CTOPOHBI TOTIAPHO
napasuieIbHBbI.

4. JlaiiTe onpeaeseHne: TYIOyrojJbHOTO TPEYToIbHUKA, PABHOOCIPEHHOTO TPEYTrobHIKA, Tpaneruu. Kakue
MOHSTHS Bl BBIOpAIM B KayecCTBE POJOBOrO B KaxkaoM ciyyae? Kakue cBOICTBa BKJIIOUWIA B BHJIOBOE
oTinuue?

5. IIpaBWIIBHO JIM IPOU3BEEHBI CIEAYIOINE ACIEHUS TIOHATUS ""UEThIPEXYTONbHUK " :
a) 4EThIPEXYTOJIbHUKU MOTYT OBITh MPSMOYTOJILHUKAMH U KBaJpaTaMu;
0) 4eThIPeXyroJbHUKH OBIBAIOT MapaieIorpaMMaMHy U TPaelusIMu;

B) YETBIPEXyrOJIbHUKH MOTYT OBITh MapajjielorpaMMaMu, TpameuusiMd W YeTbIpeX-YroJIbHUKAMH, HE
SBJISIOIIMMUCS HU MapajjielorpaMMaMu, HU TPareuusMU.

Tema 6. AkcuoMaTHUYECKOE MOCTPOEHHE MHOKECTBA HATYPAJIBHBIX U IeJbIX HEOTPULATEIBLHBIX
ynces (OIIK-8)
Jlexknus.

[Tonatne 00 akKCMOMAaTUYECKOM MOCTPOEHUHM Teopuu. OCHOBHBIE MOHATHS U aKCHOMBI. AkcuoMbl IleaHo.
Omnpenenenne 1eI0ro HEOTPULIATENIBHOTO YUCIIa B AaKCHOMAaTUYECKON TEOPHH.

OHpeI[eJICHI/IC CJIOKCHHUA W YMHOMXCHHUA MCJIbIX HCOTPULATCIBHBIX YHCCIL. Ta@mum CJIOXKCHUA H
YMHOXCHUA. 3aKoHBI CIIOKEHUS U YMHOXCHUA. OnpeneneHI/m BbIYUTAHUA U AOCJICHUA. HeBo3MOXXHOCTE
ACJICHUS Ha HYJIb. I[GJIGHI/IC C OCTAaTKOM.

YIopsI04eHHOCTh MHOXKECTBA HATypalbHbIX uncen. [IoHsTHE OTpe3Kka HAaTypalabHOIO psAlla YACEI U cYeTa
JJIEMEHTOB KOHEYHOIO MHOXeCTBa. [lopsnkoBele M KOJNMYECTBEHHBIE HaTypalbHbIE uucia. Meron
MaTeMaTU4EeCKON MHIYKIUH.

IIpakTH4Yeckoe 3aHATHE.
1. YnpaxxHeHus Ha oTpabOTKY MOHATHUS 1IEJI0T0 HEOTPULIATEILHOTO YHCIIA B AKCHOMATUYECKOW TEOPHH.

2. YHpa)KHeHI/ISI Ha OTpa60TKy MMOHATHH CJIOKEHUS U YMHOXCHUS, BBIYAUTAHUA W ACJICHUSA ICIIBbIX
HCOTPULATCIIbHBIX YHUCCIT U JOKA3aTCIIbCTBA UX CBOMCTB.

3. 3amaun Ha KCIIOJB30BAaHUE CBOWCTB CIIOKEHUS M YMHOXEHHS IIPHU BBIIOJHEHUM 3aJaHUN HAYaJIbHOTO
Kypca MaTeMaTUKH.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. IToka3ark, YTO MHOKECTBO LIEJIBIX HEOTPHUILATEIIBHBIX YUCEI SIBISETCS MOAEbIO cucTeMbI akcuoM Ileano.
2. Hcrnonb3ys onpeesieHue CI0XKEHHUsI B aKCHOMaTHUECKOM TEOpUH, HAaTH 3HAYEHUs BbIpaXEHMI: a) 2+3;
0) 3+3; B) 4+3.
3. BbimonHuTh npeoOpazoBaHMs BBIPAKEHUI, NPUMEHUB aCCOIMATUBHOE CBOWCTBO CIOXKEHUS: 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 onpenenieHne yMHOKEHUSI HAWTH 3HAYEHUS BhIpakeHuid: a) 3-3; 6)3-4; B) 4-3.
6. 13BectHO, uTo 37-3=111. Mcnonb3yst 3TO paBEHCTBO, BHIYUCINTE: @) 37-18; 6) 185-12.
7. Kakue cBOHCTBa yMHOXEHHMS  OyAyT MCIIOIB30BATh Y4YalllMeCcs] HadajdbHBIX KIACCOB, BBIOIHSI
CJIEAYIOIINE 3aJaHUSA:
1) MoxHO 111, HE BBIUMCIIASA, CKa3aTh, 3HAYEHUS KAaKUX BbIPa)KEHUH 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;
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6)(4-10)-13=4-10-31; r)7-(6+8=7-6+8-7.
3) MoyKHO J11, HE BBITIONHSS BBIYUCIICHUHN, CPABHUTH 3HAYCHHS BHIPAYKECHU:
a)60-42+3-42...63-40+ 63 -2;
6)59-90+59-5...50-95+9-95.
8. Omucarh BO3MOXKHBIE CITOCOOBI BBIYUCIICHUS 3HAYCHHS BhIpaXCHHUS BUAA: a) (a+b):c;0) a:b:c;B) (a-b):c.
[IpennoxeHHble crocoObl MPOMLTIOCTPUPOBATH HA TIPUMEpaXx.

Tema 7. TeopeTHKO-MHOKeCTBEHHbIH MOAX0] K MOCTPOCHUI0 MHOKECTBA HATYPAJIbHBIX H HeJIbIX
HeoTpunarebHbIX unces (OIK-8)

Jlexknus.

Kparkue ncropuueckue cCBeIEHHs O BOZHMKHOBEHUM IOHSTHS HaTypajbHOIO 4Kcia U Hylsd. Pasnuunble
MIOAXOABI K IOCTPOEHUIO MHOXECTBA LEIBIX HEOTPULATEIbHBIX 4yucel. [IopsAakoBele U KOJIMYECTBEHHBIC
HaTypajbHble yncia. Cyer. TeopeTUKO-MHOKECTBEHHBIM CMBICII OTHOILIEHUS «MEHBILIEY.

TeopeTnko-MHOKECTBEHHBI CMBICI CYMMBI, PAa3HOCTH HaTypajibHbIX uucen. OmnpenenecHHE CyMMBI, €€
CYLIECTBOBAHHE U €IUHCTBEHHOCTDH (C JJOKA3aTeIbCTBOM). 3aKOHBI cioxeHus. OmnpeneneHue pa3HOCTH, €€
CYLIECTBOBAHME U E€IUHCTBEHHOCTb; TEOPETUKO-MHOKECTBEHHBIM CMBIC] BBIUMTAHUS YHCIA U3 CYMMBI U
CYMMBI U3 YHUCIIA.

Omnpenenenve NPOU3BEICHUS, €ro CYyIIECTBOBAaHHE M E€IUHCTBEHHOCTh. 3aKOHBI YMHOXEHHS (C
nokaszarenbcTBoM). OrmpeneneHue Npou3BefeHHs depe3 cymmy. OmpeneneHue 4YacTHOTO NpU JIeJICHUH
L[EJIOr0 HEOTPULIATENIbHOTO 4YMCIa Ha HATypajdbHOE YHCJIO; €ro CYIIECTBOBAHHE U E€IUHCTBEHHOCTB;
TEOPETUKO-MHOKECTBEHHBIN CMBICIT MPABUJI I€JICHHSI CYMMbI U IIPOU3BEACHUSI Ha YHCIIO.

IIpakTnyeckoe 3ansATHE.

YHpa)KHeHI/IH Ha 000CHOBaHUE B paMKax TCOPECTUKO-MHOKCCTBCHHOI'O MMOAX0Aa CIIOXKCHUA U BbIYUTAHUS
HaTypaJIbHBIX YUCCJI; BBIYUTAHHUC YHUCJIa U3 CYMMBbI U CYMMBI U3 YUCJIA.

pra)KHeHI/HI Ha PpaCKpbITUC TCOPCTUKO-MHOXCCTBCHHOI'O CMBIC/IA YMHOXCHUA LCIIbIX HCOTPHULATCIIbHBIX
YUCCII U ACJIICHHUA LCJIOr0 HCOTPUIATCIIBHOIO YHUCJIa Ha HATypaJIbHOC YUCJIO, 4 TAKKC 3aKOHOB YMHOKCHHA,
paccMarpuBaCMbIX Ha MHOKCCTBC HATypPaJbHBIX 4YHCCII, U npaBujia JOCJICHUA CYMMbI Ha 4YHCIIO.
VYripakHeHusT Ha OOOCHOBAHHE TEOPETUKO-MHO)KECTBEHHOM MO3MLMHU BhIOOpa JACUCTBHUS NPU PELICHUU
3a1auu.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Ucxoas mX TEOPETHKO-MHOKECTBEHHOW TPAKTOBKH OTHOIICHHS "MEHbIIIE", 00BSICHUTD, 4TO: a) 2<5, 0)
0<4; B) 1<6.
2. OOBSACHUTD C TEOPETUKO-MHOKECTBEHHBIX TO3UIINN: a) 2+3=5; 0) 4+0=4.

3. OObscHUTH, NOYEMY HWKENPHUBEICHHBIC 3aJayd pelIaloTcs cliokeHueM. Jlaiite HamIsIHYIO
WJUTFOCTPALUIO Ka)KJ0TO U3 YCIOBUM:

a) luma copsai 8 cinuB, Huna - 4. Cronpko ciauB copBanu {uma u Huna Bmecte?

0) 3 xopoOku B3suti 6 KpacHbIX KapaHamiei u 4 cuaux. CKOJIBKO KapaHJalIe B3sTd U3 KOPOOKH?

B) B mapke 8 ronyOsix eneil. Mx Ha 2 MeHbIIe, yem Oepes. Ckonbko Oepe3 B mapke?

4. OObsICHUTE, TTOYEMY HIDKEITPUBEACHHBIC 3aJ]aul PEIIAloTCs ACHCTBHEM BbIUMTAaHMS. JlaiiTe HAIISIHYIO
WUTIOCTPAINIO KaXkI0TO U3 YCIOBHIA:

a) B xop3une 66110 10 MOPKOBOK, 3 MOPKOBKH OTJaIH KpoiaukaMm. CKOJIbKO MOPKOBOK OCTAaJIOCh B KOP3UHE?
0) Ha croie 8 vamek, ux Ha 3 Ooiblie, yeM crakaHoB. CKOJIBKO CTaKaHOB Ha cToJie?

B) Ha BepxHeii monke mkada 7 KHUT, a Ha HIDKHEH 4. Ha ckoibko KHUT OOJIbITIe HA BEpXHEH IMOJIKE, YeM Ha
HIDKHEN?

5. CdopmynupoBaTh OIpeelIeHUe MPOU3BEACHUS IIeNbIX HEOTPULATENbHBIX YHCEN Yepe3 CyMMYy W,
WCIIONIB3Ys €r0, TT0Ka3arh, 4To: a) 2-4=8; 0) 3-1=3; B) 5-0=5.

6. O0BsiICHUTE, IOYEMY JIAaHHBIE 3a]Ia4d PEIIAOTCS JCHCTBUEM JICTICHUS:

a) 12 penucox cBsizany B My4KH, IO 6 peIUCOK B Kaxka0M. CKOJIBKO NOTYYHIOCH ITyYKOB?

0) 10 Terpaneii pazganm S5 yueHnkam nopoBHY. CKOJIBKO TeTpajei MOTyqHIT KaXK bl ?

7. OOGocHyiiTe pa3auyHBIE CIOCOOBI pEIIEHUs CIEAYIOUIMX 3ajad, JaiTe WIUTIOCTPALUIO KaXIOro u3
YCJIOBMIA:



a) B nanty urpanu 14 neBouex u 12 manpuukoB. OHM pa3aenuauch Ha 2 koMaH (bl. CKOJIBKO YeOBEK ObLIO
B KaXK710i KomaHzae?

6) Paboranna ynoxuina 20 sxentbix u 30 3eneHbIX 00KanoB B 5 KOpoOoK. CKOIbKO OOKajIoB OBLIO YI0KEHO
B KQX/IyI0 KOPOOKY, €CJIM YHCII0 OOKANIOB B K&XKIOW M3 HUX OIMHAKOBO?

Tema 8. HarypaJsibHOe 4HC/I0 KaK pe3y/abTaT usMepeHus BeJuduHbl (OITK-8)
Jlekumus.
BrIACHSS cMBICH HaTypaJbHOIO YMCIIA KaK MEpPbl BEIUYUHBI, BCE PACCYKIECHUS BEIyT Ha IpUMEpPE OIHOMU
BEJIMYUHBI - UIMHBI OTPE3Ka. BBOAAT MOHATHE OTPE30K COCTOUT M3 N OTPE3KOB. 3aTEM OIPENEIISIOT CMBICI
HATYypaJIbHOTO YHUCJIA, IOJYYEHHOTO B PE3YJIbTaTe M3MEPEHHS BEIMYMHBI (JITTMHBI OTPE3KA).

CMbICT CyMMBI M Pa3HOCTH HaTypalbHBIX YHCEJ, MOJYUYEHHBIX B PE3yJAbTare H3MEPEHUs] BEIIUYHUH.
Vcnonb30BaHNe AAHHOTO TOAXOJAa K OOOCHOBAaHHMIO BHIOOpa JNEHCTBHM CIIOKEHHMS M BBIYUTAHHUS MpPU
pElIeHNH TEKCTOBBIX 3a]1a4 HAaYaJIbHOTO Kypca MaTeMaTHUKH.
CMbICIT TPOU3BEACHUS U YAaCTHOTO HaTypaJIbHBIX YHCEIN, MOJYYEHHBIX B pe3ylibTare U3MEpPEHUs! BEJIUUMH.
Bri6op aeiicTBHsI YMHOKEHUS U JIENICHUS MPU PEIICHWH TEKCTOBBIX 3a7ad C BEMYMHAMU C OTHOLIEHUEM
"Oospie B", "MeHbIIE B".

IIpakTH4eckoe 3aHATHE.
1. YnpaxHeHus Ha OTpaOOTKY MOHATHS TTOJI0XKUTEITHHOU CKASIPHON BETTUYMHBI,
2 VYhpaxHeHUss Ha PaCKpbITUE CMbBICIA HATypaJbHOTO YKCIIAa, MOJYYEHHOTO B pe3ylbrare H3MEpeHus
BEJINYUH;
3. 3agauu Ha BBISIBJICHHE CMBICIIA CIIOKEHHUS, YMHOXXEHHUS, BBIYUTAHUS U JCJICHUS HATypaIbHBIX YHCEN,
IIOJIyYEHHBIX B PE3YJIbTaTe U3MEPEHMSI BETNUMH.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

1 1. N3mepuB nBa oTpe3ka HEKOTOPOI €AMHUIIEH IJIMHBI, TOJTYYUIIU, YTO OJWH U3 HUX IJIMHHEE
Jpyroro B 1Ba pasa. [locne sToro enuHuny JiMHb yMeHbIIWIU B 10 pa3. I3MEHUTHCS 11 pe3yabTar
CpPaBHEHUS JIJTUH OTPE3KOB?

2 2. Jnuna otpeska CD paBHa 24e. Uemy OyzeT paBHa JUITMHA 3TOTO OTPE3Ka, €CIIH SAMHUILY
JUIMHBI €: a) YBEJIUYUTh B 2 pa3a; 0) yMEHBIIUTH B 2 pa3a.

3. Haiigure annny otrpe3ka AD B caHTHMeTpax, €ClIM U3BECTHO, YTO OH cOCTOMT U3 oTpe3kos AB, BC, CD
u: a) |AB]=2 cm, |IBC|=1 am, |CDJ=3 cm; 06) |AB|=2 M, IBC|=3 nM, |[CD|=30 cm.

4. O6ocHy#iTe BEIOOD ACHCTBUI MPHU PEIICHUH CIIEIYIOUINX 3a/1a4:

a) Mama kymnuia 5 Kr orypuos, 2 KI' CBEKJIBI M MOMHUAOPHI. CKOJIBKO KHJIOTPAMMOB ITOMHUIOPOB KyIuiIa
MaMa, €CJIM Macca Bcex oBomieit 12 kr?

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

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. Vcnonp3ys moaxof K HaTYpaJbHOMY YHCITY KaK pe3yJabTaTy 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 U AJropuTMbI AeiicTBuil ¢ HUMH (OITK-8)
Jlekumus.
[TonsiTne cucremsl cuucieHus. Hemo3nnunoHHblE M NMO3WLUOHHBIE CUCTEMBI cuncieHus. [lo3urumonHsle
CUCTEMBI CUMCIIEHUS, OTIIMYHBIE OT JECATUYHOM: 3alMCh YHACEN B CUCTEMAX CUHUCICHUAX C OCHOBAHUEM P.
Apudmernueckue ASHCTBUA, IEPEXO]] OT 3aMKCH YUCEI B OTHON CUCTEME CUHMCIICHHUS K 3aIllMCH B IPYTOH.

AJropuT™Mbl apu(METHUECKUX ACUCTBUI HaJA ILEIbIMH HEOTPHLATEIbHBIMH YHCIAMH B JECATHYHOU
CUCTEME CUHUCIICHHUS

13
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O BO3HUMKHOBEHMH M PAa3BUTUU 3aIIMCHU LENBIX HEOTPULATENIBHBIX YUCElN, 3anuch uncen B peBHel Pycwu.
3anuch ¥ Ha3BaHHUE YHCET B JECATUYHON CHCTEME CUUCIICHUS. AITOPUTMBI apUPMETUIECKUX ACHCTBUH HaJ
LENbIMU  HEOTPULATEIBHBIMM YHUCIAMH B JIECATUYHOM CHCTEME CUHUCIIEHUSA. TEXHUKAa YCTHOIO H
MUCHMEHHOTO BBITIOJHEHUS apU(PMETHUECKHX JEHCTBUH HaJ UENbIMH HEOTPUIATEIbHBIMU YHWCIIaMHU.
Teoperndeckne 0CHOBBI MMCbMEHHBIX TPUEMOB BBIYUCIICHUI.

IIpakTH4Yeckoe 3aHATHE.
1. YnpaxHeHUs Ha IPEeACTaBIECHUE YUCEIl B PA3JIMUHBIX CUCTEMAX CUMCIICHHUS (TIO3ULUOHHBIX U
HETO3ULMOHHBIX); 3aIIUCh YUCIIA B IECATUUHON CUCTEME CUMCIICHUS U B MO3UI[MOHHBIX CUCTEMAX
CUHUCIICHUS], OTIMYHBIX OT AE€CATUYHOII;
2. YnpaxHeHus Ha 0TpabOTKy MpaBuIIa epexoa OT 3alUCH YUCEI B OHOM CUCTeMe CUMCIICHUS K 3aliCH B
Ipyrou;
3. YmpaxkHeHHsI Ha OTpPaOOTKy alrOPUTMOB apU(PMETUUECKUX ACHCTBUM HaJ LEIBIMU HEOTPULIATEIbHBIMU
YHUCIaMHU B JCCSATUYHON CHCTEME CUMCIICHUS M PACKPBITHE TEOPETUYECKHX (aKTOB, JISHKAIIMX B OCHOBE
JAHHBIX aJITOPUTMOB.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3anummTe B necatuyHon cucreme cuncienusd: 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 YKMCIIA, B KOTOPBIX BCE LIU(PBI PA3INIHBI.
4. Cymma nu¢p ABy3HAYHOTO YHCla paBHa 9, mpuyeM Idpa IECATKOB BIBOE Ooiblie HUGPHI €AUHUL.
Haiigure 10 4nCIO.
5. Kaxxnast uudpa NsITU3HAYHOTO YKCIIAa Ha €AMHUIYY OOJbIIe MpeabayIero, a cymma ero mudp pasxa 30.
Kakoe 310 uncio?
6. MuilaqmuM HIKONBHMKAM MpENIokKEeHa 3ajada: "3aluIld MSTh YETBIPEX3HAYHBIX YHCEJ, HCIONb3YS
mudpst 2,5,0,6 (omHa u Ta ke nudpa He JODKHA TOBTOPSTHCSA B 3alUCH 4yucia)". A CKOJIIBKO BOOOIIE
BCEBO3MO)KHBIX YETHIPEX3HAUHBIX YHCET MOXKHO 3alUCaTh, UCHONb3Ys HUPpHI 2, 5, 0, 6 Tak, 4ToOBI O1HA U
Ta ke IMdpa He TOBTOPSIIACH B 3aIKUCH Yuciia’?
7. 3anuIIuTe YKCIO0 B BUIE CYMMBI CTETIEHEH OCHOBAHUS C COOTBETCTBYIOUIMMHU KOS PUIIEHTAMU:
a) 30245; 6) 76108; B) 111012.
8. Ha mpumepe cnoxenus uucen 237 u 526 mokakuTe, KaKHe TEOpeTHYeCKHe (PAKThI JIe)KaT B OCHOBE
aJITOpUTMa CI0KEHHUSI MHOTO3HAUHBIX YHCET.
9. Ha npumepe HaxoxaeHus pazHocTH uucen 469 u 246 npo-mumocTpupyiTe TEOPETUUECKHE OCHOBBI
QJITOPUTMAa BBIYUTAHUS YUCEIN CTOTOMKOM.
10. Ha npumepe ymHoxeHus 452 Ha 186 mNpoMLIIOCTpUPYHTE TEOPETUUECKHUE OCHOBBI AJITOPUTMA
YMHOXEHHSI MHOTO3HAUYHOTIO YKMCJIa HA MHOTO3HAuYHOE.
11. Ha npumepe nenenus uucna 867 Ha 3 NPOMJUIIOCTPUPYHTE TEOPETUUECKUE OCHOBBI AJITOPUTMA JIENICHUS
TPEX3HAYHOI'0 YHCIIa OIHO3HAYHOE.

Tema 10. deaumocts HaTypaabHbIX uyncesa (OIIK-8)

Jlekuus.
OnpeneneHre OTHOIIEHUS JEIMMOCTH Ha MHOXECTBE IEJIbIX HEOTpUIATeIbHbIX uncen. CBoHCTBa
OTHOILIEHUS JETUMOCTH. [[€eTMMOCTh CyMMBI, pa3HOCTH W MPOW3BEICHHUS 1EIbIX HEOTPUIIATEIbHBIX YHCEI.
[Tpusnak aenumoctu [Tackand. [lpusnaku nenumoctu Ha 2, 3, 4, 5, 9, 25.
IIpocteie u cocraBHble uHcna. Pemiero Oparocdena. beckOHEUHOCTh MHOXKECTBA IMPOCTHIX YHUCEIL.
Haumenspiiee oOriee kpaTHOE ¥ HAUOOIBININUNA OOIIMIA ASTUTENb YHCEI, UX OCHOBHBIC CBoiicTBa. [Ipu3Hak
JEIMMOCTH Ha cocTaBHOE unciio. OCHOBHAsI TeopemMa apu(METUKUA. ANTOPUTMBI HAXOXKACHUS HAUOOIBIIIETO
o011Iero IenuTeNs U HanbobIero o0IIero KparHoro. AnroputM Epkinpa.

IIpakTH4eckoe 3aHATHE.
1. YnpaxxHeHus Ha 3aKpeIICHUEe ONPEAEICHU OTHONIEHHUS IEIMMOCTH Ha MHOXKECTBE LETBIX
HEOTPHULATEIbHBIX YUCEI U €r0 CBOMCTB, & TAKXKE MPU3HAKOB JEITMMOCTH CYMMBbI, PA3HOCTH, TPOU3BEACHUS.

2. Pemienue 3agannii HAYAJILHOTO Kypca MaT€MaTUKW, OCHOBAaHHBIX HA MPU3HAKax JIEIMMOCTH Ha 2, 4, 5, 3,
9,11.
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3. Ynpaxknenust Ha oTpaboTKy crioco6oB Haxoxaenus HOJ u HOK.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3anumuTe 00K BU YMCeN, KpaTHBIX yuciaMm: 3, 6, 7, 12.

2. lokaxkute, 4TO: a) CyMMa JABYX YETHBIX YHCEJ €CTh YMCJIO0 YeTHOE; 0) CyMMa BYX HEUETHBIX YHCEN €CTh
YHCIIO Y€THOE; B) CyMMa YETHOTO U HEUYETHOTO YHCEJI €CTh YHCIIO HEYETHOE.

3. BmecTo 3Be3104eK OCTaBbTE MUMPHI TAK, 9YTOOBI MOIYIHIIOCH YUCIIO, ACIISIIEeCs:

a)Ha 7: 36*312, 36831%*,***326; 0) Ha 11: 234%** ***QT4 **75%*,

4. Halimute Bce 4ucia, KOTOPBIC MPH ICJICHUHU Ha 3 Tat0T OCTATOK 1, a Mpu JeJeHUHU Ha 5, Jal0T OCTaToK 3.
5. SIBnsiercs mu yuciio 375 oOum KpatHeiM gucel: a) 125 u 75; 6) 85 u 15?

6. Bepubr nu 3amucu: 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 u3BectHO, uto: a) a=47, b= 105 u D(47, 105)=1; 6) a=315, b= 385 u D(315,
385)=35.

8. Haiimute udpser a u b uncna 72a3b, eciv U3BECTHO, YTO 3TO YHUCIIO NCTUTCS Ha 45.

Tema 11. Pacmiupenue mHoOxkecTBa HATYpaabHbIX yuces (OIIK-8)
Jlekumus.
[TepBoe pacmmpenue nousatus o uucie. Llensie yncna.

OOm1as 3a1aua pacmMpeHus MoHATus yncia. [loctpoenne MHOXKECTBA IIETIBIX YUCEIT KaK Map HaTypajbHbIX.
TpeOGoBaHusi K HOBOMY MHOXECTBY LIEJIBIX YHCEN, CPABHEHHE LIENIbIX YHCEI,

apu(pMeTHYECKUE ONIEPAIU U UX CBOWCTBA.

[TonoxxutenbHbe, OTPHUIATENIbHBIC IICJIbIE YHWCIa, HyJdb, aOComioTHas BenuunHa 4Yucia. CBoicTBa
MHOKECTBA IIEJIBIX YHUCET U UX FeOMETpUYECKas MHTepIpeTanus. Penienne HeonpenaeseHHbIX ypaBHEHUH
BHJIa ax + By = C B II€JIBIX YynciIax (MeTomoM airoputma EBkima).

Panmonaneueie uncna. [loustue apodu. [Ipodh kak pe3yabrar u3MepeHus JITUHBI OTpe3ka. OOBIKHOBEHHBIC
OpoOu: TpaBUIbHBIC, HEMpPaBUIbHBIC, CMEIIAHHBIC, paBHOCWIbHbIE. (OCHOBHOE CBOWCTBO JpPOOH.
PanmonanbHoe umcio. CBOHCTBA OTHOIICHHS «paBEHCTBa» ApoOeil. ApupMeThdyeckue ACUCTBUS HaL
palMoOHaIbHBIMH YHUCIAMU. 3aKOHBI CIIOKEHUSI U YMHOKEHHUS. CBOMCTBA MHOXKECTBA PAllMOHATBHBIX YHCEIL.

Hecstuunbie 1pobu. [loHsTHEe U CBOWCTBA NECATHUHBIX IpOOEH. ANTOpUTMBI apupMETHYECKUX IeHCTBUI
HaJ HUMU. ParyioHanbHble yuciia Kak OECKOHEUHBIE JIECATHYHBIE Nepuonuueckue apoou. [IpeodbpazoBanus
0ECKOHEUHBIX MEPHUOANYECKUX AECATUYHBIX ApOOei B OOBIKHOBEHHEIE.

JeiictButenbHble yncna. [loHaTre nppanmoHaibHOTO Ycia. beckoHeuHble AeCITUYHBIE HEMEPUOANIECKUE
npobu. MzMepenune JIMHBI OTpe3Ka HECOM3MEPHUMOTO C €AMHUYHBIM OTPE3KOM. Apru(MEeTHIECKUE JEHCTBUS
HaJ[ ICUCTBUTEIHLHBIMH YHCIAMHU. 3aKOHBI CIIOKCHUSI 1 YMHOXKEHUS.

MHO)KGCTBO HGfICTBHTCJIBHBIX YHUCCJI: AaKCHOMBbI CJIOXCHHA, YMHO)KCHI/ISI, nopsmKa, HerepLIBHOCTI/I
(monunotsl). CBoiicTBa MHOXKECTBAa  JCMCTBUTENBHBIX 4HCeld. [eoMeTpuueckass HMHTEpHpeTanus
,Z[GI\/'ICTBI/ITGJIBHLIX YUCCII.

IIpakTnyeckoe 3aHsATHE.

1. YHpa)KHeHI/IH Ha OTpaGOTKy OHATHA T ECJI0I0 Yucja, CBOMCTB MHOXXECTBA OCIbIX YUCCII U UX
FCOMCTPUYCCKYIO HMHTCPIIPCTALINTIO, 3alaHUA Ha CPABHCHHUC LCIIbIX YHUCCII, BBITIOJIHCHUC apI/I(bMeTI/I‘-ICCKI/IX
onepaum‘/'l Hag OCJIbIMH YHMCIIaMU.

2. VYhnpaxHeHus Ha OTPaOOTKYy IOHATHUS PalMOHAIBHOTO 4YHCIa, IpoOW, OTHOIICHHUS "paBeHCTBA" Ha
MHOXECTBE JpoOei; yINpaKHEHUs Ha OTpabOTKy aJIropuTMOB apU(PMETHYECKHX JeHCTBUH Haj
palnMOHAIBHBIMU YHCIIAMHU.
3. YnpaxHeHMs Ha 3aKpEIUICHNE MOHATUS IEHCTBUTENBHOIO YUCIIA, €10 T€OMETPUYECKON UHTEPIIPETALINN;
YOpa)XHEHUS] Ha OTPa0OTKYy 3aKOHOB CIOXKEHUS M YMHOXCHHS JCUCTBUTEIBHBIX YHCEI U CBOMCTB
MHOJKECTBA I€HCTBUTENBHBIX YUCEIL.

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. [InuHa oTpe3ka Mpu eJUHUYHOM OTpe3Ke € BeIpaxkaeTcs ApoObio 8/3. Kak Moria momy4uThes Takas
IpoOb TpU U3MEPEHUH OTpe3Ka X7
2. BeiOepuTe eqUMHULLY JUIMHBI U TIOCTPOITE OTPE30K, JJIMHA KOTOPOTO BhIpaskaeTcs apoosto 15/4, 17/3, 4/7.



3. IlpuBenuTe 1pobu K HaMMEHbIIEMY o0emMy 3Hamenatento: 1/3 u 1/102; 7/16 u 5/844.

4. JIokaxuTe, 4TO OTHOILICHHE "MEHbIIE" Ha MHOKECTBE MOJIOKUTEIBbHBIX PAIMOHATIBHBIX YUCEN SBISETCS
OTHOIIICHUEM TTOPSJIKA.

5. Haiinure Tpu 1podu, KOTOpBIE 3aKITI0YEHBI MKy pobsmu 1/5 u 1/3.

Tema 12. Anreopanuyeckue Boipa:kenusi (OIIK-8)
Jlekumus.
OcHoBHbIe TIOHATHSA. Buapl anrebpanyeckux BeIpakeHUU. JlomycTumple 3HaUeHUs NepeMeHHBbIX. O0macTh
ornpeneneHus: anreOpandeckoro BblpakeHUs. [loHATHE TOXKAECTBEHHOrO MNpeoOpa3oBaHUs BBIPAXKEHUS.
ToxnectBo. llensle panuoHaNbHBIE BbIpaKEHHsA. [IpuBeneHME MHOTOYIEHOB K CTaHAAPTHOMY BHIY.
PasnoxeHne MHOIOYJIEHOB Ha MHOXHUTENW. Pas3nokeHuWe KBaJpaTHOINO TpexwieHa Ha JIMHEHHBIE
MHOXXHTEJIN.

JpoGHo-parnmoHanbHble BbIpakeHHs. ParmonanbHas npoOb W ee OCHOBHOE cBoMcTBO. CokparieHue
panmoHanbHBIX ApooOei. [IpuBenenne parnmoHanbHBIX ApoOei Kk oOmeMy 3HaMmeHarento. [IpeoOpa3zoBanue
paloHaIbHBIX BBIPAXKEHUH.

IIpakTH4Yeckoe 3aHATHE.
1. YopaxkHeHus: Ha HaXOXKJIEHUE 00JIaCTH OMpeIeeHNs U 00IacTh AOIMYCTUMBIX 3HAYCHHH
anreOpanvecKoro BhIpaKeHUs;
2. PemieHue 3a1a4 Ha J0Ka3aTeIbCTBO TOXKIECTB, MPEOOPa30BaHUs MHOTOYJIEHOB; COKpallleHUe Apodel u
peoOpa3oBaHus PallMOHANIBHBIX BHIPAKEHUH.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. YkaxxuTe MHOXKECTBO IOy CTUMBIX 3HAUEHUI NIEPEMEHHOM B CIENYIOLINX BbIPAKECHUSIX:
a) ;0 ;B 1) ;0
2. Kakue U3 crieayromux BeIpa)KeHHH UMEIOT CMBICII, €CIIM pacCMaTpUBaTh MX HA MHOXKECTBE HaTypabHbIX
YHCEL:
a) (135+67)-12; 6) (135-217):2; B) 362:4.
3. Beisicaute, sBistoTcs 1u BeipakeHus 3(4-X) U 12-3X TOXIECTBEHHBIMH Ha MHOXecTBe a) {1,2,3,4}; 0)
NEHCTBUTENBHBIX YHCET.
4. CoctaBbTe BBIpAXKECHUS JUIS PEIICHUS CIEIYIOMNX 3aa4:
a) Ilnomane mpsiMoyroibHUKa paBHa 28 M2, a OoJHA M3 €ro CTOpoH a M. YUemy paBeH NEpUMETP
IPSIMOYTOJIbHUKA?
6) OnHa MalIMHUCTKA M1eYaTaeT B 4ac a CTPAHUILL, a Apyras b cTpaHull. 3a Kakoe Bpemsi, paboTasi COBMECTHO,
OHH IIepeTeyararoT pyKoIuch, coaepxalyto 834 crpaHuiisi?
5. YaiiHblil cTakaH CTOUT a pyOJeid, yaiiHas Jioxkka b pyoneid. YV xo3siiku ectsb k pyoOneil. Pemenusmu kakux
3a/1ad4 MOTYT OBITh Clieayromue Beipaxenus: a) k-(3a+5b); 6)(5a):(2b).

Tema 13. YpaBuenusi u HepaBencTBa (OIIK-8)
Jlekumus.
VYpaBHeHus ¢ oaHOM mnepeMeHHoW. OmpeneneHue ypaBHeHUs. KopHu ypaBHEHUs. PaBHOCHUIIBHOCTH
ypaBHeHUU. JInHeiHbIe, KBaJpaTHbe ypaBHEHUA. Teopema Buera. YpaBHeHus:, coaepxanime nepeMeHHyo
noxa 3HakoM Moxyis. [lonarue cnenctBus ypaBHeHus. [locTopoHHME KOpHU. YpaBHEHHUS C NMEPEMEHHOM B
3HaMmeHatene. OOnacTh onpeaeneHusl ypaBHEHUS.

Panmonanbupie ypaBHeHUs. PelieHue ypaBHEHHS METOJOM pa3IOXKEHHs JIEBOM YacTH Ha MHOMXKUTEIH.
Pemienune ypaBHeHMI METOIOM BBEACHUS HOBOW MepeMeHHON. bukBajgparHbie ypaBHEHUS.

HepaBenctBa ¢ ogHoli nepemMeHHON. OCHOBHBIE MOHSITUSI, CBA3aHHBIE C PEUICHUEM HEPABEHCTB C OIHOM
nepeMeHHOl. PaBHOCHIIbHBIE HEpaBEHCTBA. TeopeMbl O pPaBHOCHUIBLHOCTH HepaBeHCTB. [paduyeckoe
peleHue HEpaBeHCTB C OAHOW mepeMeHHoW. HepaBeHncTBa BrOopol crenenu. ['paduueckoe pelnieHHe
HEpaBEeHCTB BTOpoil cTeneHu. HepaBeHcTBa ¢ Momyisimu. PernieHne pannoHalIbHBIX HEPABEHCTB METOAOM
MHTEPBAJIOB.

CucrteMbl ypaBHeHUI W HepaBeHCTB. [[OHSATHME CUCTEMBI M COBOKYMHOCTH YpaBHEHHU. PaBHOCHIBHOCTH
cucteMm ypaBHeHU. OCHOBHBIE METObI PEILICHHS] CUCTEM YPaBHEHU.
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[ToHsATHE cHCTEMBI U COBOKYITHOCTH HepaBeHCTB. [ paduueckoe pemieHne HepaBeHCTB U CHCTEM HEPaBEHCTB
C JIByMsI IEPEMEHHBIMU.

IIpakTH4Yeckoe 3aHATHE.

VYipakHeHus: Ha yCTaHOBJIEHUE PAaBHOCUIIBHOCTH YPaBHEHUH; pelIeHHe YPaBHEHUH, COAepKAIIUX
MEPEMEHHYIO TI0J] 3HAaKOM MOJyJs. Perienre ypaBHeHUN METOAOM pa3ioKEHUs JIEBOM YacTH Ha
MHOXHTENU. Perenne ypaBHEHUI METOZI0M BBEICHHSI HOBOU NTepeMeHHOM. Perrenre OUKBapaTHbIX
YpaBHEHUM.

[IpakTrueckue 3amaHusi Ha OTPaOOTKY HaBbIKAa PEHICHHsS] HEPABEHCTB C OJHOW MEpEeMEHHOW pa3InYHbIMU
MEeToAaMH, TpapUUYecKOro pelIeHUss HEPaBEHCTB BTOPOM CTENEHHM, HEPAaBEHCTB C MOAYISIMU H
paloHaIbHBIX HEPABEHCTB.

VYropakHeHuss Ha OTpaOOTKYy MOHATUH CHCTEMBl M COBOKYINHOCTH YPaBHEHHH M HEpPaBEHCTB U HX
PAaBHOCHJIBHOCTH; PELICHUE CUCTEM U COBOKYITHOCTEH YPABHEHUN U HEPABEHCTB Pa3INYHbIMU METOAAMM.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Pemure ypaBHEHUS, UCIIONIB3YS B3aUMOCBS3h MEXKTy KOMIIOHCHTAMH M pe3yJIbTaTaMu JEHCTBUM: a) (X +
70) x 4=1328; 0)(85x+765):170=98; B)(x—13581):709 =306.
2. Pemnre panuoHaibHbIe YPABHEHUS
a) 0) 7x-x2=0; B) ;r) ;
n) [x[+2=4;e)
3. Pemmre HEepaBeHCTBa
a) 1l +x-2x2<0; 0) 5x—1)2-3x)(x+3)>0; B) [x+ 1| <4.
4. Pemmuthb cucTeMbl ypaBHEHU:

2) 6) B

5. PemuTe cuctemMbl HEPABEHCTB:
a) 0)
6. PemmTe COBOKYITHOCTh HEPABEHCTRB:

a)

Tema 14. OcHoBHble noHsTHS reomeTpuu (OIIK-8)
Jlexknus.

Hctopudeckue cBeneHUsS O BO3HHUKHOBCHHMHM W DPa3BUTUU TeoMmeTpuu. Dunocodckue MKOIBI U UX
npeacraButend. Cucremaruzanus reomeTpuueckux 3HaHuid B "Hawamax" EBknmma. Akcuomaruka
eBKJIM10BOM reomeTpun. [Ipobiema 5 mocrynara eBknna0Boi reomerpun. I eomerpus JlobaueBckoro.

OO0 akCMOMAaTHYEeCKOM CTPOSHHH Kypca TeoMeTpuu. [IOHSTHS aKCHOMBI, TEOPEMBI, JOKa3aTelIbCTBA.
OcHOBHBIE TeOMETpHUYECKUE (POPMBI: TEOMETPHUUECKOE TEIIO, MOBEPXHOCTh, JIMHUS, Touka. [IpencraBneHue
00 m3MepeHusix reomerpudeckux Gopm. ['eomerpuaeckue Gurypsr.

IIpakTH4eckoe 3aHATHE.
W3 nctopun BOSHUKHOBEHUS U Pa3BUTHUSI TEOMETPHUH.
OTKpbITHE HEEBKIIUIOBOM T€OMETPUH.
Esxiug u ero «Hauamnay.
W3 uctopuu BOZBHUKHOBEHUS U Pa3BUTHS MPOESKTUBHON r€OMETPUH.
W3 nctopun BO3SHUKHOBEHUS U Pa3BUTHUS TOMOJIOTUH.
Teopus Diisiepa 0 MHOTOIpaHHHUKAX.

NNk W=

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

1. BeisicHUTB, Kako¥ BKJIaJ BHECIHU CIIEIyIONTHE yUeHble B pa3Butre reomerpun (Panec, [Tudarop, EBkiun,
Apxumen, Menenaii, P. [lexapt, XK. [le3apr, JI. Diinep, I. Monx, XK. [Toncene, XK. /I’ Anam6ep, H.H.
Jlo6aueBckuit, 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.
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Tema 15. I'eomerpuueckue ¢purypsl u ux csoiicrea. [locrpoeHue reomerpuyeckux Guryp
(OIIK-8)

Jlexnus.
OcHoBHbIe TeomeTprueckue Gopmbl. [ToHsATHE TEOMETPUIECKON (PUTYPBI.
OcHoBHBIE CBOWCTBa reomeTpuueckux guryp. Orpesok. Jlyd. Yromn. ['pagycHast Mepa yria. napajuieiabHbIe U
NepneHauKyaspHble npsiMple. OKpykHOCTh M Kpyr. LleHTpasnbHble M BnucaHHble yribl. KacarenpHas k
OKPY>KHOCTH.
MHOrOyrojapHUKHM:  BBITYKJIbIE M HEBBIIYKIBIC, IIPABWIBHBIC. DBHEMHWI yrol MHOTIOYIOJIBHHKA.
MHOroyrojapHUKN BIUCAaHHBIE B OKPY)KHOCTb M OIMCAaHHBIE OKOJIO OKPYKHOCTH. Pammyc OKpyXHOCTH,
BIINCAaHHOM B MHOTOYTOJIBHUK M OIIMCAaHHOM OKOJIO MHOTOYTOJbHHKA. TPEyroJIbHHKM M HX OCHOBHBIC
F€OMETPUYECKUE CBOMCTBA. UEeThIPEXYTOJbHUKN U UX TEOMETPUUYECKUE CBOMCTRA.
I'eomeTpHuueckue MOCTPOEHUs Ha IIIOCKOCTU
OOue akCMOMBbI KOHCTPYKTHBHOM TeOMeTpHHM. AKCHOMBI LIMPKYJIS M JUHEWKH. 3a7a4d Ha MOCTPOCHHUE.
MeTtonuka penieHus 3aad Ha IOCTPOEHHUE.
Merton nepecedenuss puryp. MeTon reoMeTpudecKux npeoOpa3oBaHuii. AnreOpandeckuii MeTo/| pereHus
3aJla4 Ha MOCTPOEHUE. 3a/]aul Ha IOCTPOECHNE HEPA3pEUIMMbIE LIUPKYJIEM U JIMHEHKOM.
MHuororpanHukn u ux Buabl. Teopema Jlekapra — Diinepa o MHOrorpanHukax. HW3o0paxkeHue
MPOCTPAHCTBEHHBIX (UTYp Ha IUIOCKOCTH.

IIpakTH4eckoe 3aHATHE.
1. Ilpaktuyeckue 3ajaHus Ha OTPAOOTKY HaBbIKA IIPUMEHEHUS CBOMCTB F€OMETPUYECKUX UTyp NpU
pEIIeHNN 3a1a4.
2. IIpakTudeckue 3aaHysi U yIPaKHEHUS Ha 3JICMEHTAPHBIEC TOCTPOEHUS C TIOMOILIBIO IUPKYJIS U JINHEHKH;
3alaud Ha IIOCTPOCHME pPAa3IMYHBIMM METONAaMH; IPHUMEpBl 3alad Ha IOCTPOEHHUE, HEpa3peIINMBIX
IUPKYJIEM U JTUHEUKOM.
3. IlpakTiueckue 3aaHus Ha OTpabOTKy HaBbIKA M300paKEHUS MPOCTPAHCTBEHHBIX (DUTYDP HA IIIOCKOCTH.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. lokaxxuTe, 4TO MapauieIorpaMm, JTUaroHaId KOTOPOTo MepreHANKYISPHBI, SIBISETCS POMOOM.
2. JloKakuTe, 4TO CpEeIHsS JIMHHS TPaleluX apajuleIbHa OCHOBAHUAM U PAaBHA UX IMOIyCyMME.
3. Jlokaxwure, 4TO OTPE30K MPSMBIX, COCAMHSIONIMX CEPEAMHBI CMEXHBIX CTOPOH paBHOOEIPEHHOU
Tpanenuu, 00pa3yrT poMo.
4. B tpeyronsauke ADB yron D pasen 90°. Ha nponomkenun croponst AD otnoxen orpezok DC=FD
(touka D nexut mexay Toukamu A u C). Jlokaszars, uto TpeyronbHuk ABC paBHOOEPEHHBIH.
5. CTopoHa npsiMOyrojibHHKa paBHa 4 cM 1 00pa3yeT ¢ AuaroHainsio yron 60°. Haiitu 3Ty quaroHans.

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

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

9. Ilonb3ysACh TOJBKO MHUPKYJIEM U JHMHEHKOW MOCTPOMTE: a) MPSIMOYTOJbHHUK MO JUArOHAJIM W OIHON W3
CTOpOH; 0) KBaJpaT CO CTOPOHOM p; B) KBaApaT, AMArOHAIbh KOTOPOTO 3ajaHa.

Tema 16. [Ipeoopa3zoBanus miockoctu (OIIK-8)
Jlekumus.
[TonsTue npeoOpazoBanust miockocTu. [loHATHE reoMeTpUUEeCcKOro Mpeodpa3oBaHus SBISETCS OTPAKEHUEM
npeoOpa3oBaHuil (pU3MUECKUX TeJ, KOTOpble MOXXHO HaOMIomaTh B peajdbHOW >KUM3HU. TOXKIECTBEHHOE
npeoOpazoBanue. Kommnosuius nmpeoOpazoBanuid. JIBHKEHUS TIIIOCKOCTH M PAaBEHCTBO (puryp.
OceBas cummerpus. Ilonsatue oceBoii cummerpun. Teopema O TOM, YTO OceBasi CUMMETPHS SIBISETCA
JBUKCHHEM.

IIoBOPOT IUIOCKOCTM BOKPYI JaHHOM TOYKM HAa JAHHBIM yroJI: IOHSATHE, TEOpEMa O TOM, YTO IIOBOPOT
IJIOCKOCTH HA JTaHHBIN YOl ABIsETCA ABUKEeHUEM. L{eHTpanbHas cuMMeTpus.
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[TapasuienbHBIN IEPEHOC. CBOKCTBA MapaJuIeIbHOIO IIepeHoca. Teopema 0 TOM, 4TO napallebHbIN IEPEHOC
Ha JJaHHBIN BEKTOP SIBJIACTCS IBUKCHUEM.

CumMmeTpusi reOMeTpUIeCcKUX (GUryp: OpHAMEHTHI, OOP/AIOPHI, TAPKETHI.
T'omoTteTus - mpeoOpa3oBaHuE MIIOCKOCTH, HE ABJIAIONMIEecs ABkeHrneM. CBONCTBA TOMOTETHH.
IIpakTH4Yeckoe 3aHATHE.

1. Jloka3areabCTBO TEOPEM O TOM, UTO OCEBasi CUMMETPHSI, TOBOPOT U MapajlieIbHbIA NEPEHOC SBISIOTCS
JBUKCHUSIMH.

2. B3auMHO€ pacmnoioKeHUE MPSMBIX U IIJIOCKOCTEW B TPOCTPAHCTBE.
3. YpaxHeHust Ha TOCTpOeHHEe HUTYpP, CAMMETPUYHBIM OTHOCUTEIEHO TOYKH, OCH.
4. YrpaxHeHUs Ha MOCTPOCHUE TEOMETPUIECKUX (DUTYp TTOBOPOTOM Ha 3aJIaHHBIN yTOJI.
5. YrpaxHeHHsI Ha TIOCTPOEHHE T€OMETPHUECKUX (DUTYp MapauIeIbHBIM IEPEHOCOM Ha 3aJaHHBIH BEKTOP.
6. [Toctpoenne roMoTeTUUHBIX (PUTYD € 3aAaHHBIM KOA(DOHUIIMEHTOM TOMOTETHH.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

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

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

3. Haitgute nmunsl otpe3koB XY m X1V1, ecnmm X1Y1 momydeH B pe3ylbrare OCEBOM CHUMMETpPUH
OoTHOcHUTENbHO TipsamMoit p, XX1=4, YV 1=6. B cinyuae, ecmu 1. X, V, O(Touka nepecedenuss XX1 u p) He
JIe’)KaT Ha OMHOM MpsSIMOH, paccTostHUE Mek Ty psiMbIMU XX 1 u YY1 paBHo 2.

4. Touka X1 nmonydeHa B pe3yaprare 1oBopora Bokpyr T.0 Ha yron B 60 rpagycos. Haligure pacctosiHue
Mexay Toukamu X u X1, ecinu 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 kodp¢unueHt 2; 6) nentp B u kospdunuent 1/2; B) nearp C u kodappuruenr -2.

Tema 17. 'eomeTpuueckue Tejia U uX u3o0paxenue Ha miockoctu (OIIK-8)
Jlekumus.

OcHOBHbIE TOHSITHS CTEPEOMETPHM: TOUYKA, MpsiMasi, IUIOCKOCTb. B3anMHOE pacroyiokeHHE NPSIMbBIX U
IJIOCKOCTe B mpocTpaHcTBe. [Ipu3Hak mapamwienbHOCTH NpaMoll W 1wiockoctd. [IpusHak
MEPIEeHIUKYAIPHOCTH IPAMOH U MI0CKOCTH. [Ipr3HaK nepneHaANKyISpHOCTH JBYX IIOCKOCTEH.

MHororpaHHuKky U ux BUbL. [Ipyu3mMa, nupamuia U npaBuiIa UX U300pakeHus: Ha TIOCKOCTH. [IpaBuibHBIE
MHOT'OI'paHHMKU. Pa3BepTka MHOTOIpaHHUKOB.

Tena Bpamenus. Llununap, koHyc, map: OCHOBHbIE CBOMCTBA U MIPAaBUJIa X N300paKeHHsI HA TNIOCKOCTH.
IIpakTnyeckoe 3ansATHE.

1. B3aumHO€ pacrnoyiokeHHUe MPSIMbIX U INIOCKOCTEN B TPOCTPAHCTBE.

2. YipakHeHus Ha MOCTPOSHHE MHOTOTPAHHUKOB Ha MJIOCKOCTH.

(98]

. YIIpa)kxHEeHUsI Ha TIOCTPOEHUE TeJ BPAILICHHS Ha IJIOCKOCTH.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
. Onpenenuth BUA IPU3MBIL, €CiM y Hee: a) 8 BepuinH; 0) 15 pedep; B)10 rpaneii.
. MoxeT i nmupaMuia uMeTh: a) 7 BepiuH; 0) 9 pedep; B)21 rpann?
. IocTpouTh pa3zBepTKy MPsIMOTO KPyroBOTO IMJIMH/APA.
. 1306pa3uth npsiMyro Npu3My, OCHOBAHUSMHU KOTOPOI1 SIBIISIOTCS MPaBUIIbHBIE IECTUYTOIbHUKH.
. I300pa3utp napaienenumnesn,
. 1306pa3uth mpansipHyo NHpaMuy, OCHOBAHUEM KOTOPOU SIBISETCS KBaparT.

~N N L WD

. Beimykubiii MHOTOrpaHHUK MMeeT 6 BepmivH M 8 rpaneil. Haiinute umcno peGep u n3o0pasute 3TOT
MHOT'OI'PaHHUK.

Tema 18. 'eomerpnueckue Besnunnbl (OITK-8)



Jlexkuns.

AKCHOMAaTHYECKOE OIpeAeNieHue TOHATUS BeIMYMHBL. Pa3nuyHble MOAXOABl K  OMpPENEICHUIO
aJIMTUBHO-CKAJIAPHBIX BeIM4MH. OCHOBHBIE CBOMCTBAa CKalspHbIX BequyuH. I[loHstne 00 wu3MepeHUuU
BennuuH. 13 uctopun pazputus cuctemsl Mep. MexTyHapoHasi ccTeMa eMHHIL.

JlnuHa oTpe3ka, ee OCHOBHbIE cBoiicTBa. M3mepenue niauHbl oTpe3ka. CTaHIapTHBIE €IUHMIIBI JJIMHBI,
COOTHOILICHUSI MEK]ly HUMH.

FCOMCTpI/I‘-IGCKI/Ie BCJIMYHMHBI, paCCMAaTPUBACMbIC B HAYaJIbHOM KYpPCC MAaTCMAaTUKU

JlnuHa otpe3ka, BenuumHa ymia.  [lmomane ¢urypel. CnocoObl M3MEpeHHs IUIomanei ¢uryp.
PaBHOBeNMKOCT, ¥ pPaBHOCOCTABICHHOCTh  ¢uryp. Borumcnenue miomaze npsMOyrojibHUKA,
TpEyroJibHUKa, Tpanenuu. EAMHNUIbI n3MepeHus 1uioniaied ¥ COOTHOLIEHUS MeXay HUMHU. O0beM Tena u
€ro U3MepeHue.

IIpakTnyeckoe 3ansATHE.

1. YopaykHeHus Ha 3aKpeIICHUE MOHATUS CKAJSIPHOM BEJIMYMHBI U €€ CBOMCTB, U3MEPEHUS BEIMUMH; Ha
[IEPEBOJL EAUHUL U3MEPEHUS BEJIMYUH B MEXKIYHAPOIHON CUCTEME EAVHULL.

2. YopaxHeHust Ha 0TpabOTKy TEOPETHYECKUX OCHOB HAXOXKACHHS JJIUH OTPE3KOB U MOCTPOCHUE OTPE3KOB
3aJITaHHOU JJIUHBI

3. VYmpaxkHeHus Ha paclo3HAaBaHUE BEJIMYMH, PACCMAaTPUBAEMBIX B HAYAJIBHOM Kypce€ MaTeMaTHUKU U UX
U3MEpEeHNe; Ha BIYMCICHHE TUIOMmaael Guryp 1 oo0beMoB Tedl.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. IInomanp npsiMOyroJbHUKA paBHA 12 M2, IJIMHBI €70 CTOPOH BBIPAXKAIOTCS HATyPAIbHBIMU YUCTIAMH.
CKOJIbKO Pa3INYHbIX MPSIMOYTOJIHHUKOB MOYKHO MTOCTPOUTH COIVIACHO 3TUM YCJIOBUSM?

2. JlnuHbl CTOPOH mapaimenorpamma 5 u 12 cMm, a BbICOTa, MpOBEACHHAsA K MEHbIIEH cTtopoHe, 10 cwm.
Haiinure BbICOTY, MpOBEACHHYO K OOJIBIIIEH CTOPOHE MapaijieiorpaMmma.

3. PeGpo mannoro xky6a paBHo 1/3 pebpa equHu4HOTO KyOa. Uemy paBeH 00beM TaHHOTO KybOa?
4. Haiitu 00beM NpaBUIIbHOM YETHIPEXYTOJIbHOM MPU3MBI, CTOPOHA KOTOPOH 5 €M, a BBICOTA 8§ CM.
5. Kak u3menurcs 06beM NpsMOyToJIbHOTO Mapaieenuresa, eciu

a) OJTHO U3 €r0 U3MEPEHUH yBEIUUUTH B 2 pasa;

0) IBa ero u3MepEeHUs YMEHBIIUTh, KaX10€ B 2 pasa.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

5 cemecTp
* mocemaeMocTts — 10 0auIoB
*  TeKyLMH KOHTpoJb — 60 OaoB
*  KOHTpPOJIbHBIE Cpe3bl — 3 cpe3a mo 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl

20
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MHoxecTBa U
orepanyy HaJ
HUMH

Kontpons
Has
pabora

5 0annoB — CTyACHT BBIIOJIHWI PaboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
OoJiee OIHOTO HEAoUETA.

4 Gaa — CTYACHT BBIOJIHMI PadoTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

3 Ganna — CTYACHT NPaBHIBHO BBION-
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.
2 Gaya — CTYACHT HPaBHIIBHO BBINOJI-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1 6ann — CTyaeHT NpaBUIILHO BBIIION-

HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

CooTBeTCTBUS U
OTHOIIIEHUS

Kontpons
Has
pabora

5 0annoB — CTyACHT BBIIOJIHWI PaboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
OoJiee OTHOTO HEAoUeTa.

4 Gana — CTYJCHT BBIOJIHMI PaboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

3 Ganna — CTYACHT NPaBHIBHO BBINON-
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.
2 Gaya — CTYACHT HPaBUWIIBHO BBINOJI-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1 6ann — CTyaeHT NpaBUIILHO BBIIION-

HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK
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ONEMEHTHI
KOMOWHAaTOPUKHU
Y TEOpUH
BEPOSITHOCTEH

10(xoHTp
O0JILHBIN

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

OneMeHThI
MaTeMaTH4eCKO
¥ JTOTHKU

Kontpons
Has
pabora

5 0annoB — CTyACHT BBIIOJIHWI PaboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
OoJiee OTHOTO HEAoUeTa.

4 Gana — CTYJCHT BBIOJIHMI PaboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

3 Ganna — CTYACHT NPaBHIBHO BBINON-
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.
2 Gaya — CTYACHT HPaBUWIIBHO BBINOJI-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1 6ann — CTyaeHT NpaBUIILHO BBIIION-

HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK
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Maremaruuecku
€ IIOHATUS U
YMO3aKIIOUCHUS

Kontpons
Has
pabora

5 0annoB — CTyACHT BBIIOJIHWI PaboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
OoJiee OIHOTO HEAoUETA.

4 Gaa — CTYACHT BBIOJIHMI PadoTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

3 Ganna — CTYACHT NPaBHIBHO BBION-
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.
2 Gaya — CTYACHT HPaBHIIBHO BBINOJI-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1 6ann — CTyaeHT NpaBUIILHO BBIIION-

HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

[Ipoxoxxnenne  tectupoanusi (10 Bompocos).

KoanuectBo

HAYUCISEMBIX OalioB OMpeACIACTCA KOJIUYCCTBOM MPABUIIBHBIX

OTBCTOB Ha BOIIPOCHI.

AKcroMaTH4YECK
0€ TIOCTPOCHUE
MHOKECTBA
HaTypaJbHBIX H
HETBIX
HEOTPULIATEIbH
BIX YHCEJI

Kontpons
Has
pabora

5 0annoB — CTyACHT BBITIOJIHWI PaboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
OoJiee OIHOTO HEeAoUeTa.

4 Gaa — CTYJCHT BBIOJIHMI padoTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

3 Ganna — CTYACHT NPaBHIBHO BBINOJ-
HWI HE MEHEee TIOJIOBUHBI pabOoThI WK 10-
MyCTHII He Oonee IBYX rpyObIX OmnOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0O# OIIMOKHN U OAHOTO HEJIOYETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHH OLTHOOK, HO
MPU HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
2 Gaya — CTYACHT HPaBUWIIBHO BBINOJI-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1 6ann — CTyaeHT NpaBUIILHO BBIIION-

HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB Wi Ooinee 3 rpyObIx
OHINOOK
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Teopernko-mMHO | KoHTpons 5 5 0annoB — CTyACHT BBIIOJIHWI PaboTy
JKECTBEHHBIN Has 0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
MOAXON K pabora OoJiee OIHOTO HEAoUETA.
MOCTPOEHHIO 4 Gaa — CTYACHT BBIOJIHMI PadoTy
MHOKECTBa MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
HaTypaJIbHBIX U OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
LEIBIX 4eTa, WK He 0oJiee ABYyX HEJOYETOB.
HEOTpULATENbH 3 Ganna — CTYACHT NPaBHIBHO BBION-

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.
2 Gaya — CTYACHT HPaBHIIBHO BBINOJI-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1 6ann — CTyaeHT NpaBUIILHO BBIIION-
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

5 0annoB — CTyACHT BBIIOJIHWI PaboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
OoJiee OIHOTO HEAoUETA.

4 Gaa — CTYACHT BBIOJIHMI PadoTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

3 Ganna — CTYACHT NPaBHIBHO BBION-
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.
2 Gaya — CTYACHT HPaBHIIBHO BBINOJI-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1 6ann — CTyaeHT NpaBUIILHO BBIIION-

HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
omuoboK

10.

JlenmumocTh
HaTypaJbHBIX
YHCcel

Kontpons
Has
pabora

5 0annoB — CTyACHT BBIIOJIHWI PaboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
OoJiee OTHOTO HEAoUeTa.

4 Gana — CTYJCHT BBIOJIHMI PaboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

3 Ganna — CTYACHT NPaBHIBHO BBINON-
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.
2 Gaya — CTYACHT HPaBUWIIBHO BBINOJI-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1 6ann — CTyaeHT NpaBUIILHO BBIIION-

HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
omuoboK




11. | Pacummpenue | Kontponb 20 9-10 GayI0B — CTYACHT BBIMOJHUI paboTy

MHOKECTBa Has 0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
HaTypaJbHBIX pabora OoJiee OIHOTO HEAoUETA.
qrcen 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

12. [TocemaeMocthb 10 10 6amnoB — crynent nocetun Bee 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

13. [IpemuansHbIe OaIITBI 20 MyOJIMKANKS CTAaTbU 10 TEMATUKE B PAMKaX JUCIUTUINHEI,
ydacTHEe C JOKIaJOM B KOH(EPEHIMH 110 TEMaTHKE H3ydaeMOW
JTUCIMITINHEI
14. |MunuBunyanbHbIC 3aJaHUSA, 30 JloObop: CTYOeHT MOXKET MPEAOCTaBUTh BCE 3aJaHUS TEKYIIEro H
C IOMOIIBIO0 KOTOPBIX KOHTPOJISI U KOHTPOJIBHBIE CPE3bl

MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

15. HUroro 3a cemectp 100

6 cemecTp

rmocemaemMocts — 10 6ayuioB

TEKYIHI KOHTpOb — 20 6amioB

KOHTPOJIbHBIE cpe3bl — 4 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amel — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB

/ cpe3sl
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Anre6panyecku | TecTrupos 10 [Mpoxoxnenne  TectupoBanust (10  Bompocor).  KomudectBo
€ BBIpaXKEHUS | aHHe(KOH HAuUCIISIEMBIX 0ajuIOB  ONPEICNSETCS KOJIUYECTBOM IMPABHIBHBIX
TPOJIBLHBI OTBETOB Ha BOTIPOCHI.
i cpe3)
Hoxnan 5 BricTyruieHre ¢ ToKIaioM MpoBOUTCS B YCTHOU (hopMe.
OCHOBHBIE Ka4eCTBa YCTHOTO OTBETA IPH BBICTYIUICHUH C JIOKJIAJIOM,
MoAJIeKAIIHUE OLICHKE:
- TMOJTHOTA U3JIOKEHUS MaTepHaa;
- 000CHOBaHHOCTD CYKICHHUI
- IPUBE/ICHUE TIPUMEPOB.
Kputepuu onieHkuH:
4-5 OamnoB - TMONHO W3JaraeT M3y4YCHHBIA MaTepuan, aaér
MPaBUIILHOE OIPECICHHOS TIOHSATHI; OOHAapy>KUBAacT MOHUMAaHHE
MaTepuaia, MOKeT 000CHOBaTh CBOM CYXXJCHHS, IPUMEHUTHh 3HAHUS
Ha TIPaKTUKE, MPUBECTH HEOOXOMUMBIC NPUMEPHl HE TOJBKO IIO
y4eOHUKY, HO U CaMOCTOSTEIHHO COCTABJICHHEIC, N3JIaraeT MaTepuai
MOCJICZIOBATENILHO U MIPABWIIBHO C TOYKU 3PEHUS HOPM JTUTEPATyPHOTO
SI3BIKA
2-3 Qaia - cTyAeHT Ja€T OTBET, HO JOMycKaeT 1-2 oKy, KOTOpEIS
caM e HCIpaBisieT, U 1-2 Hemou€Ta B MOCIEAOBAaTEIBLHOCTH H
SI3BIKOBOM O()OPMIICHUY U3JIaraeMoro
Ecnu oOyvaromuiics He JEMOHCTPUPYET 3HAHWU 1O TeMe, HE TOTOB
OTBEYATh HAa BOIPOCHI — OTBET OaJIaMH HE OIICHUBACTCSI.
VYpaBHeHusa u | Tectuposn 10 [Ipoxoxnenne  TectupoBanust (10  BompocoB). KommdectBo
HEpaBeHCTBA | aHMe(KOH HauUCISIEMBIX OajuloB  ONpEAeNseTcss KOIUYECTBOM IMPAaBHIBHBIX
TPOJILHBI OTBETOB Ha BOTIPOCHI.
i cpe3)
OcHOBHEIE KonTpons 5 5 0ayuI0B — CTYZIEHT BHITIOJTHUI paboTy
MTOHSTHS Has 6e3 omuOOoK M HEJJOYETOB, TOYCTHII HE
TEOMETPUH pabora 0oJjiee OAHOTO HEAoYeTA.

4 6amia — CTYICHT BBITIOIHUI paboTy
MOJTHOCTbHIO, HO JIOMYCTHII B HEH He Oolee
OITHOM HETPYyOOii OIIMOKHU M OAHOTO HEZO-
4erta, Uiau He OoJiee ABYyX HEJ0YETOB.

3 Oajyura — CTYZIEHT IIPaBMIIHHO BBITION-
HWI He MeHee TIOJIOBUHBI pabO0Thl WA JIO-
IyCTWII He OoJiee NBYX IPyOBIX OIMNOOK,
iy He 6oee omHOM Tpy0oit M OgHOU He-
rpy0Ooii OIMMMOKY W OHOTO HEIO0YETa, UITH
He 0oJiee IBYX-TpeX HETPyOBIX OIIHOOK,
WJTU OHOU HEerpyOOH OMMOKY M TPEX He-
JIOYETOB, MJIH MIPHU OTCYTCTBHH OIIHOOK, HO
MIPU HAJIUYWH YETHIPEX-TISITH HEJIOYETOB.
2 6amia — CTYICHT MPaBUILHO BBITTOJ-
HUWJI MEHEE TTOJIOBHHBI Pa0OTHI, IOy CTHI
HECKOJILKO HEJIOYETOB.

1 a1 — CTYJeHT MPaBUIILHO BBITON-

HUI He 6onee 25% padoThl, JOMYyCTHI He-
CKOJILKO HEJIOUETOB M OoJiee 3 rpyOnIx
OIOOK
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T'eomerpuuecku
e purypsl u ux
CBOMCTBA.
[TocTpoenue
Tre€OMETPHYECKI

X puryp

Kontpons
Has
pabora

5 0annoB — CTyACHT BBIIOJIHWI PaboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
OoJiee OIHOTO HEAoUETA.

4 Gaa — CTYACHT BBIOJIHMI PadoTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

3 Ganna — CTYACHT NPaBHIBHO BBION-
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.
2 Gaya — CTYACHT HPaBHIIBHO BBINOJI-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1 6ann — CTyaeHT NpaBUIILHO BBIIION-

HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

IIpeoOpazoBanu
S TUTOCKOCTH

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii 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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6. |l'eomerpuuecku | Kontpons 5
€ Tena U uX Hast
n300paxxeHne pabora

Ha IIJIOCKOCTH

5 0annoB — CTyACHT BBIIOJIHWI PaboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
OoJiee OIHOTO HEAoUETA.

4 Gaa — CTYACHT BBIOJIHMI PadoTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

3 Ganna — CTYACHT NPaBHIBHO BBION-
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.
2 Gaya — CTYACHT HPaBHIIBHO BBINOJI-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1 6ann — CTyaeHT NpaBUIILHO BBIIION-

HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

7. |T'eomerpuuecku | Tectupos 10

[Mpoxoxnenne  TectupoBanust (10  Bompocor).  KomudectBo

€ BEJTMYUHBI | aHHe(KOH HAYMCISieMbIX OaJUIOB OMpENesieTCs] KOJIMYEeCTBOM IPAaBUIIBHBIX
TPOJIbHBI OTBETOB Ha BOMPOCHI.
i cpe3)

8. [TocemaeMocTs 10 10 6annoB — cryaeHt nocetuia sce 100%
3aHATUN
7-9 GanIoB — CTYJCHT MOCETIIT HE MEHEe
80% 3aHATHI
4-6 6a/IOB — CTYJICHT IMOCETUII HE MCHEE
50% 3aHATUI
1-3 Ganna — CTYACHT MMOCETHII HE MEHEE
25% 3ansaTHi
Ecnu ctynent nocerun menee 25% 3a-
HATHA, 0aJUTBl HE HAYUCIISIOTCS

9. [IpemuansHbie OaIbl 20 MyOIUKanys CTaThH MO TEMATHKE B paMKaX AUCLUIUINHEI,
ydacTHe C JAOKJIaJoM B KOH(EpEeHIHMH IO TEeMaTHKEe H3y4aeMOu
JUCLUTUTAHBI

10. OTBeT Ha ’3K3aMeHe 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 OLIGHKY «XOPOLIOY,
25-30 6amynoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

11. |MunuBuIyallbHBIC 3aIaHUs, 30 JloGop: CTymeHT MOMKET MPEIOCTAaBHTh BCE 3alaHUsA TEKYIIETO H

C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bl
MOXKHO HaOparhb
JIOTIOJIHUTEJIbHBIE OaslIbl
12. Hroro 3a cemectp 100

HroroBass omeHka MO SK3aMEHY BBICTaBIsCTCS B
100-6amapHOM  PEUTHHTOBOM OIIEHKH 10 JUCIUIUIMHE B

yeThlpexOauibHOM  mikane. IlepeBon

100-6annpHOM MIKajge W B TPATUIIMOHHOMN

TPaAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

&5 - 100 6aiu1oB

OTIn4HO
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70 - 84 Gannos Xoporio
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
10

Tema 3. DneMeHThl KOMOMHATOPUKH U TEOPUHU BEPOATHOCTEH

CpencTBo MpoBepKH YMEHHUI IPUMEHSATH MOTYUYSHHbIE 3HAHUS 110 3apaHee ONpeeIEHHON MEeTOIuKe st
pelIeHus 3a/1ad WX 33aJJaHUui 110 MOYIIO MU IUCUUIUIMHE B LIEJIOM.

Jloxkman

Tema 12. AnreGpandeckrie BEIpaKEHUS

Pazauunnie MMOAXOABI K MOCTPOCHWIO MHOKECTBA ILEJIBIX HCOTPHUIATCIIBHBIX YUCEII. KpaTKI/Ie CBECACHUA O
BO3HHUKHOBCHHWHU IMOHATHA HATYPaJIbHOI'O YKCJia U HYJIA.

IlousTne HaTypaJbHOI'O 4YHCjia U HYJI. OTtHomeHne «MCHBUIC)), ((6OJ'IBH_IC>>, «paBHO» Ha MHOXCECTBC LEJIbIX

HEOTPULATEIbHBIX YHCEN (KOJTMYECTBEHHAs TEOPU).
Kontponbnas padora

Tema 1. MHoXecTBa U onepaliviv HaJl HUMU

CpencTBo MpoBepKH YMEHUI MPUMEHSATH MOTYUYSHHbIE 3HAHUS 110 3apaHee ONpeeIEHHON METOIuKe st
pelIeHus 3a/1ad WK 33aJJaHUi 110 MOYIIO WU IUCHUIUIMHE B LIEJIOM.

Tema 2. CoOTBETCTBHUSA U OTHOIILIEHUS

CpencTBo MpoBepKH YMEHHUI IPUMEHSATH MOTYUYSHHbIE 3HAHUS 110 3apaHee ONpeeIeHHON MEeTOIuKe st
pelIeHus 3a/1a4 WK 3aJJaHUH 110 MOJYIIO WU IUCLUUIUIMHE B LIEJIOM.

Tema 4. D1eMEHTH MAaTEMATHUECKOH JIOTUKHU

CpencTBo MpoBepKH YMEHHUI MPUMEHSATH MOTYYEHHbIE 3HAHUS 110 3apaHee ONpeeIEHHON METOIuKe st
pelIeHrs 3a/1ad WK 33aJJaHUH 110 MOJYIIO MU IUCHUIUIMHE B LIEJIOM.

Tema 5. Maremarnueckue NOHATUSA U YMO3AKIIOUCHUS

CpencTBo MpoBepKH YMEHHUI PUMEHSATH MOTYUYSHHbIE 3HAHUS 110 3apaHee ONpPeeIEHHON METOIuKe st
pelIeHus 3a/1a4 WK 33aJJaHUH 110 MOJYIIO MU IUCUUIUIMHE B LIEJIOM.

Tema 6. AkcnoMaTH4eCcKoe IOCTPOEHNE MHOKECTBA HATypaIbHBIX U LIETIBIX HEOTPULIATENIBHBIX YU CEN

CpencTBo MpoBepKH YMEHHUI IPUMEHSATH MOTYUYEHHbIE 3HAHUS 110 3apaHee ONpeeIEHHON METOIuKe st
pelIeHus 3a/1a4 WK 3aJJaHUH 110 MOJYIIO WU IUCLUUIUIMHE B LIEJIOM.

Tema 7. TeopeTHKO-MHOXKECTBEHHBIN MOAX0 K MOCTPOCHUIO MHOYKECTBA HATYPAJIbHBIX U LIEJIBIX
HEOTPUIIATEIbHBIX YUCEI

CpencTBo NpoBEPKH YMEHUI IPUMEHSATH MOITYUEHHBIE 3HAHUS 110 3apaHee ONPENEIIEHHON METOIUKE IS
pelIeHus 3a1a4 Wiy 3aJaHU| 110 MO0 UJIU JUCLIUIUIMHE B LIEJIOM.

Tema 8. HarypanbHO€ 4KCIIO KaK pe3yJIbTaT U3MEPEHUS BETMYMHBI
CpencTBo NpoBEPKU YMEHUI IPUMEHSATH MOTYUYEHHbIE 3HAHUS 110 3apaHee ONPEICICHHON METOIUKE AJIs
peuicHusd 3a1a4 Ui 3al[aHHI>’I MO0 MOAYJIIO WJIN JUCHUIIIMHE B LICJIOM.



Tema 9. 3anuch UETbIX HEOTPULIATEIIBHBIX YUCEI U AJITOPUTMBI IEUCTBUNA C HUMU

CpencTBo NpoBepKH YMEHUN TPUMEHSTH MOJIyYEHHBIE 3HAHUS 10 3apaHee ONpPeAeICHHON METOIUKE st
pELIEHHS 3a/1a4 WIM 33JaHUI 110 MOJYJIIO WM AUCLUHUIUIMHE B LEJIOM.

Tema 10. JlenumMocCTh HaTypaabHbBIX YHCENT

CpencTBo NpoBepKH YMEHUN TPUMEHSTH MOIyYEHHBIE 3HAHUS 10 3apaHee ONpPeAeICHHON METOIUKE st
pELIEHHMS 3a/1a4 WIM 33laHUI 110 MOJYJIIO WM AUCLUHUIUIUHE B LEJIOM.

Tema 11. Pacmmpenue MHOXeECTBa HATYpPaJIbHBIX YUCEI

CpencTBo npoBepKU YMEHUN IPUMEHSTH MOJIyYEHHbIE 3HAHUS 110 3apaHee ONpeAeICHHON METOIUKE JIst
pELIEHHMS 3a/1a4 WIH 33IJaHUI IO MOJYJIIO WM AUCLUHUIUIMHE B LEJIOM.

Tema 14. OCHOBHBIE OHSTHSI TEOMETPUU

Ha muoxectBe A= { 6,7, 8,9, 10, 11, 12, 13} 3amano oTHomeHne R — «MMeTh OJUH U TOT K€ OCTATOK MPH
neneHuu Ha 3». O0bACHUTE, TOYEMY OTHOIIIEHUE R SIBIIsSIETCS OTHOIIIEHHEM YKBHBAJIEHTHOCTH, U 3AITUIIINATE
KJIACChI Pa30MEHHSI MHOXKECTBA A, OTIpEIeTsiEMbIC STUM OTHOIIICHHEM.

Tema 15. I'eomerpuueckue Gurypsl 1 ux cBoiictsa. [loctpoenue reomerpuyeckux Guryp

CpencTBo MpoBepKH YMEHHUI MPUMEHATH MOTYUYEHHbIE 3HAHUS 110 3apaHee ONpeeIEHHON MEeTOIuKe st
pelIeHus 3a/1ad WK 33aJJaHUi 110 MOYIIO WU IUCHUIUIMHE B LIEJIOM.

Tema 16. IIpeoOpa3oBaHus MIOCKOCTH

CpencTBo MpoBepKH YMEHHUI MPUMEHSATH MOTYYEHHbIE 3HAHUS 110 3apaHee ONpeeIEHHON METOIuKe st
pelIeHus 3a/1a4 WK 3aJJaHUH 110 MOJYIIO WU IUCLUUIUIMHE B LIEJIOM.

Tema 17. 'eomeTpuyeckue Tena U UX U300pakeHUE Ha TIOCKOCTH

CpencTBo NpoBepKH YMEHHUI MPUMEHSTH MOTYUYEHHbIE 3HAHUS 110 3apaHee ONpPeeIEHHON METOIuKe st
pelIeHrs 3a/1ad WK 33aJJaHUH 110 MOJYIIO MU IUCHUIUIMHE B LIEJIOM.

TecrupoBanue

Tema 5. Maremarnueckue NOHATUSA U YMO3AKIIOUCHUS

T€CTI/IpOBaHI/I6 - 9TO OICHOYHOC CPCACTBO, MMPCACTABJIAIOIICC coboit Cl)OpMaJ'IBHy}O, CTaHAApTU30BAHHYIO
npoucaypy AMarHoCTUKU YPOBHA U CTPYKTYPLI ITOATOTOBJICHHOCTH YHalICTOCA. CTaH)Iameaum[
npoucaypbl NPpOBECACHUA OUCHUBAHUA OIIPCACIIACTCA OAMHAKOBBIM Ha60pOM SaﬂaHI/Iﬁ JJISA BCEX
HUCIBITYCMbIX, PaBHBIM BPCMCHCM Ha UX BBITTOJIHCHUC, OIMHAKOBBIMHU YCIIOBUAMH U OAUHAKOBBIMHU
IIpaBUJIaMU OOCHUBAHUS OTBCTOB.

Tema 12. AnreGpandeckrie BEIpaKEHUS

1. Besikoe MOOMHOKECTBO J€KapTOBAa MPOU3BEACHUS MHOXKECTB X Y
Ha3bIBAETCS

a) COOTBETCTBHEM;

0) OTHOILICHUEM;

B) OTPaKEHHUEM.

2. CoOTBETCTBUE MOXHO 33aTh

a) MepPeYUCICHUEM ap AJIEMEHTOB, HAXOIAIINXCS B JaHHOM COOTBETCTBUH,
0) yka3zaHHEM XapaKTEPUCTUIECKOTO CBOWCTBA €r0 AJIEMEHTOB,

B) rpadhoM u rpadukom;

I') BCE BApUAHTHI BEPHBI.
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3. 1nst cootBetcTBHsA R - "MenblIe", 0OpaTHBIM Oy/eT COOTBETCTBHE

a) "6ompIe";

0) "He MeHbIIIE";

B) "OobIIIe WK paBHO".

4. I'paduk COOTBETCTBUSL , 0OPATHOTO COOTBETCTBUIO R, COCTOUT U3 TOYEK, ...

a) CHMMETPHYHBIX TOYKaM rpaduka cOOTBETCTBHS R OTHOCHUTENBHO OMCCEKTPUCHI BTOPOTO U YETBEPTOTrO
KOOPJIMHATHBIX YIJIOB;

0) CHMMETPHUYHBIX TOYKaM rpaduka COOTBETCTBHS R OTHOCHTEIIBHO OMCCEKTPHUCHI MEPBOTO U TPETHETO
KOOPJIMHATHBIX YIJIOB;

B) CUMMETPUYHBIX TOUKaM I'paduka COOTBETCTBUS R OTHOCUTENIBHO OCH OpIMHAT;

I') CHAMMETPHYHBIX TOYKaM IpauKa COOTBETCTBUA R OTHOCHTENBHO OCH abcuucc.

5. Ecnmu rpaduk cootBercTBUs R Mexay snemeHTaMu MHOXKECTB X W Y COBHAZACT CO BCEM JICKAPTOBBIM
npousBeeHneM X Y, TO COOTBETCTBUE HA3bIBAIOT

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

6. CooTBeTCTBHE, MPU KOTOPOM KAXKIOMY SJIEMEHTY W3 MHOXECTBa X COIOCTAaBISIETCS HE Ooyiee OAHOTO
3JIEMEHTa U3 MHOXKECTBa Y Ha3bIBAIOT

a) pyHKIIMOHABEHBIM;
0) B3aMMHO-OJTHO3HAYHBIM;
B) OMHAPHBIM OTHOIICHHUEM.

7. COOTBETCTBHE MEXKIYy MHOXECTBaMH X M Y, IPU KOTOPOM KaXKJIOMy SJIEMEHTY W3 MHOXecTBa X
COTIOCTABJISIETCS] TOUHO OJIMH 3JIEMEHT U3 MHOXKECTBA Y, Ha3bIBAeTCS

a) oToOpakeHMEM MHOXKECTBa X B MHOXECTBO Y
0) oTroOpakeHneM MHOXeCTBa X Ha MHOXECTBO Y;
B) B3aUMHO - OJTHO3HAYHBIM COOTBETCTBUEM.

Tema 13. YpaBHEeHUS 1 HEPABEHCTBA

TecTupoBaHue - 3TO OLIEHOUHOE CPECTBO, MPEACTABIsIONIee COO0H (OpMaTbHYIO, CTAHAPTH30BAHHYIO
IIPOLEAYPY AMATHOCTHKYU YPOBHSI U CTPYKTYpBI IOATOTOBIEHHOCTHU yuamierocs. CrangapTu3anus
IIPOLEAYPBI IPOBEACHUS OLIECHUBAHMSI OIIPEENISAETCS OMHAKOBBIM HA0OPOM 3aaHUM I BCEX
UCIBITYEMBIX, PABHBIM BPEMEHEM Ha UX BBINIOJHEHHUE, OMHAKOBBIMU YCIOBUSIMHU U OJUHAKOBBIMU
IIpaBWJIaMHU OLICHUBAHHUS OTBETOB.

Tewma 18. ['eomeTpruueckrue BETMUMHBI

TecTupoBaHue - 3TO OLEHOUHOE CPECTBO, MPEACTABIsIONIee COO0H (HOpMaTbHYIO, CTAHAPTH30BAHHYIO
IIPOLEAYPY AMATHOCTHKYU YPOBHSI U CTPYKTYpHBI IOATOTOBIEHHOCTHU yuamierocs. CrangapTuzanus
IIPOLEAYPBI IPOBEACHUS OLIECHUBAHMSI OIIPEIENISIETCS OMHAKOBBIM HA0OPOM 3aaHUM I BCEX
UCIBITYEMBIX, PABHBIM BPEMEHEM Ha UX BBIIIOJHEHHUE, OMHAKOBBIMU YCIOBUSIMU U OJUHAKOBBIMU
IIpaBWJIaMHU OLIEHUBAHUS OTBETOB.

4.3 IIpomexxyTouHast aTTeCTAIMA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunossie Bonpocsl 3auera (OIIK-8)
1. [Ipu3Hak JeNMMOCTH Ha COCTABHOE YHUCIIO.
2. Csoiictea HOK u HO/] (c noka3zarenbctBamu). [I[puMeHeHrne UX B PEIICHUH 3a/a4.

Tunosble 3aganusa 1 3adera (OIIK-8)

JIBa cTonsipa OTPEMOHTHPOBAIHN CTYJbEB OpOBHY. [1epBbIii cTomstp paboTan 6 aHel, peMOHTHPYs 1o 12
CTyabeB B JeHb. CKOJIBKO JIHEH paboTas BTOPOiA, €CIIM OH PEMOHTUPOBAJ 1O 4 CTyNa B I€Hb?
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Tunossie Bonpocsl 3k3amena (OIIK-8)
1. OcHoBHas Teopema apu(pMeTHKH.
2. Anroputmsbl HaxoxaeHuss HOJl 1 HOK mannbix uucen. Anroputm EBknuaa.

3. Haumensiiee obiiee KpaTHOE U HAMOONBIINN OOIIHIA JETUTENh YUCEN, UX OCHOBHBIC CBOMCTBA.

TunoBble 3axanus Ajs sxk3amena (OIIK-8)

B nmepBrlii 1eHs Mara3uH npojai 8 OIMHAKOBBIX mopTdeneit u momyuwnn 3a Hux 8000 pyomneit. Bo BTopoit
JIeHb OBLTO MpoIaHo 4 TakuX ke moptderns. CKoIbKO IEHET TMOMYyYHITH 33 TOPTQETH BO BTOPOH JACHB?

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

xRy < x<y. [lokaxkute, 4TO OHO SBJSETCS OTHOILLIEHUEM MOpPsAKa. SIBliseTe JI1 OHO OTHOIIEHUEM

JIMHEMHOTO TopsiaKa?

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU
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3auer
CCKPUIITOPHI OBHH ) — OCHOBHBIC IIPU3HAKHU OCBOCHU (ITOKa3aTeIn
Onenka Kommnerenrinm Hleckp pet (yp ) p (
TOCTYKCHHSI pe3YJIbTaTa)
OIIK-8 Ha nocraro4yHoM ypoBHE IUIaHUPYET, OCYIIECTBIISET U KOPPEKTUPYET
«3a4YTCHO» o
MEIarOrHYecKyl0 JIeATENhbHOCTh C ONOPOH Ha HCIONIh30BAHUE
(50 - 100 Gaon) A Yio - AedTe] P
METOJIOB MaTeMaTUIeCKOH 00pabOTKH TaHHBIX
OIIK-8 Ha HH3KOM ypoOBHE IIAaHHPYET, OCYIIECTBISET W KOPPEKTUPYET
«HE 3a4YTCHO» o
(0 - 49 Ganos) MEarOrUYeCKYI0 JICATEIBHOCTh C OINOPOHM Ha HCIOIh30BAHHE
METOJIOB MaTeMaTHYeCKOW 00pabOTKH JaHHBIX
DK3aMeH
CCKPUIITOPbI OBHH ) — OCHOBHBIC ITPU3HAKHU OCBOCHMU (ITOKA3aTCIIN
Onenka Kommerenuun HAeckp pEL (VP ) P (
TOCTHKEHHMSI pe3ynbTaTa)
OO OIIK-8 Ha BBICOKOM YypOBHE IUTAHHPYET, OCYHICCTBISICT M KOPPEKTHPYET
MEarOrUYeCKYI0 JICATEIBHOCTh C OINOPOM Ha HCIONIh30BAHHE
(85 - 100 Ganios) a YIo - Aedten p
METOJIOB MaTeMaTHYeCKOW 00pabOTKH JaHHBIX
OIIK-8 Ha nocraroyHoM ypoBHE IUIaHUPYET, OCYIIECTBIISET U KOPPEKTHPYET
«Xopomo» o
(70 85 Gaos) MEAarOrUYeCKyl0 JIeATENBbHOCTh C ONOPOH Ha HCIONIh30BAHUE
METOJIOB MaTeMaTHYECKOH 00pabOTKH TaHHBIX
OIIK-8 B  OCHOBHOM IIIaHHPYeT, OCYIISCTBISIET W  KOPPEKTUPYET
«YAOBJICTBOPHUTCIBHO» o
(50 - 69 GamnoB) MEarOTUYeCKYI0 JICATEIBHOCTh C OIOPOM Ha HCIOIh30BAHHE
METOJIOB MaTeMaTHIeCKOW 00pabOTKH JaHHBIX
OIIK-8 He wmoxer U KOPPEKTHPOBATh

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amoB)

IUIAHUPOBATh, OCYLIECTBISATh
MEIarOTUYECKYI0 JEATEIbHOCTh C OIOPOM
METOJIOB MaTeMaTHYECKON 00pabOTKH TaHHBIX

Ha HCIIOJIb30BaHUC

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:

[Tpuctynas K M3Y4YEHUIO AMCLUMIUIMHBI, B TEPBYIO oO4epenb OOy4arolMMCS HEOOXOIUMO O3HAKOMMTHCS
copepkanueM paboueit mporpammbl nucuuruinabl (PIT[), xotopas ompexpensier coiep:kanue, o0ObeM, a
TaKKe MOPAIOK N3yUEHHsI U TIPENoAaBaHus y4eOHOU AUCIUIUINHBI, €€ pa3/elia, YacTH.

Jli1st caMOCTOSITENTFHON paOOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U cofepikaHue TUCIIUILTHHEDY,
«Y4eOHO-MeTomuIecKkoe U HH(popMaImoHHOE 00eCTIeYeHNE TUCIUILTHHBD U «MarepruaabHO-TEXHUIECKOEe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCuoHaIbHbIC Oa3bl TaHHBIX U
WH(POPMAIIMOHHBIC CIIPABOYHBIC CUCTEMBIY.



B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lenbl M TEMBI U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE ITUCIUIUIMHBL, TMPOTPaAaMMHOE oOOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JOMNOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dk3aMeHy. OHa BKIIOYAeT MPOPaOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIIUH.

KoHcriekT nekuu T0KeH cofepxarh pedeparuBHyI0 3alIMCh OCHOBHBIX BOIPOCOB JICKIIMH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJIHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JomkeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.

KoHcnekTbl HaydyHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKATh
OTBETHl HA KAXKIBIM TOCTABICHHBIA B TEME BOIPOC, MMETh CCBUIKY HA HMCTOYHUK HHYOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHUS M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM J]aTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OO0BEM KOHCIEKTa
OMPEEISIETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- Jienarb 3aldCH O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYEHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pa0dOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJTOTOBKE K OTJIEIbHBIM 33JJaHUSIM TEKYLIErO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;
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- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMN M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONOJHUTEIBHOTO MaTepraa;

- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKUE€ MOMEHTBI KaK:

- Ccolep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACpKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBiIe€HHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PETIaMEHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JiesiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, dS¢pdextuBHOCT, TpuMeHeHust cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHIKCHHS
PEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTBbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Hertsipesa, O. M., Xy3uaxmeroBa, P. H., Xy3uaxmerosa, A. P. Briciias marematuka. Marepuanbl Jist
MOATOTOBKH OakaaBpoB U crienuanuctoB. HYacts | : yueGHOe mocobue. - 2022-01-18; Briciast MmaTemMaTHKa.
Marepuanbl 115 TOATOTOBKHU OakanaBpoB U crienmanuctoB. Yacte . - Kazans: Kazanckuii HanmoHanbHBIN
HCCIIEIOBATENbCKUNA TeXHOJOTHUeCKnil yHuBepeutet, 2016. - 104 c. - Tekcr : anekrponnsiit / [IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/61962.html

2. benoycona, B. U., Epmakosa, I. M., Muxanesa, M. M., lanaps, 0. B., lllectakoBa, 1. A. Briciias
Maremaruka. Yacts 1 : yuebHoe mocobwme. - 2022-08-31; Bricias 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. lllunaues B. C., TuxonoB A. H. Beictias maremaruka. [lonnasnii kypc : YueOnuk s akaaeMudeckoro
OakanaBpuara. - ucrp. u nom; 4-e¢ u3a.. - Mocksa: FOpaiit, 2016. - 607 c. - Tekct : snexkrpoHHbIH // IBC
«HOPAMT» [caiit]. - URL: https://urait.ru/bcode/388659

4. PacronuuHa, O. M. Briciias mareMaTHka : IpakTUKyM. - Becb cpok oXpaHbl aBTOPCKOTO IpaBa; Beiciias
Maremaruka. - MockBa: MOCKOBCKHI T€arornueckuii rocynapcTBeHHbIl yHuBepcurer, 2017. - 138 c. -
Texct : anexrponnsiii / 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 NeAaroru4eckuii rocylapcTBEHHbIM yHUBepcureT, 2018. -
150 c. - Tekct : anexrponHsiii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/79053.html

6.2 JlonosHUTENBHAS IUTEpATYpA:
1. ITynunckuii I.E. Beiciiasg Mmaremaruka : Jlekuuu u npakrt. 3anarusd. - M., 1998. - 289 c.

2. XKyxosckas T.B., Monokanoa E.A., IlmyxnukoBa E.A., YpycoB A.M., ®ununnosa O.B. Bricmas
MaTremaruka : yueb. mocobue : B 3 4.. - TamboB: [M3xar. nom TT'Y um. I'P. [lepkaBuna], 2014

3. baBpun 1.U. Beiciiast maremaruka : y4e6. mocooue. - M.: IIpocsemenue, 1980. - 384 c.
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4. AmeynoBa A. C., Kapaanyn O. C., Cabmunckuii A. WM. Beiciras mMaremaruka: JuHEWHas aiaredpa u
AHAJIUTUYECKAsI TEOMETPUS : KOHCIIEKT JieKiuil. - KemepoBo: KemMepoBCkHil TOCyTapCTBEHHBI YHUBEPCUTET
kynbTypbl U uckycctB (Kem['YKU), 2011. - 71 c. - Tekcr : snekrponHbiii / DBC «YHUBEpCUTETCKAs
oubmmoreka onnaiin» [cait]. - URL: http://biblioclub.ru/index.php?page=book&i1d=227693

5. TomoBko, O. B., [lamaesa, I. H., CanrtanoBa, E. B. Beicias maremaruka. Yacte [. Marpuiel u
onpenenutend. CHUCTeMbl JIMHEWHBIX ypaBHEHUU. BekTopHas anreOpa W aHaIUTHYECKash TEOMETPHS :
y4yeObHOoe mocobue. - Bech cpok oxpaHbl aBTOpCKOrOo mpaBa; Bricmias maremaruka. Yacte . Marpunbl u
onpenenurenu. CucteMsl JuHel. - KemepoBo: KeMepoBckasi rocyqapcTBeHHAss MEIUIIMHCKAsl aKaJeMus,
2006. - 56 c. - Tekcr : anexrponnsiit // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/6111.html

6. byxtoaposa, B. U., I'ymuna, B. M., T'onosko, O. B., [lanaesa, I. H. Beiciias maremaruka. Yacts 1.
Marematudeckuii aHanu3 : ydeOHoe mocoOue. - Bechb Cpok oxpaHbl aBTOPCKOro TmpaBa; Beicmias
maremarnka. Yacte II. Maremarnueckuii ananu3. - KemepoBo: KeMepoBckas rocygapCTBEHHas
MenuimHckas akagemwusi, 2007. - 92 c. - Tekcr : snexkrponssii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/6112.html

7. Topenos, B. U., Jlenamena, T. H., Kapenosa, O. JI., Jlenamesa, O. H. Brpicimas maremaruka : Kypc
nekuuid. - 2021-02-01; Beiciasg matematuka. - XuMku: Poccuiickas MexayHapoaHas akaJeMHsi Typu3Ma,
2011. - 260 c¢. - Tekcr : omekrponnbii //  IPR  BOOKS  [caiit]. - URL:
http://www.iprbookshop.ru/14278. html

8. byxrosposa, B. U., ['ymuna, B. M., [lecuanckas, C. P., Paunr, JI. K. Boiciias marematuka. Yacts I11.
Teopust BeposiTHOCTEH. MareMaTndeckasi CTaTUCTUKA : yueOHoe mocodue. - Bech cpok oxpaHbl aBTOPCKOTO
npaBa; Beicmags wmaremaruka. Yacte III. Teopusi BepositHocTeil. Maremarudeckas. - Kemeposo:
KemepoBckasi rocymapcTBeHHass meaunuHcKas akangemus, 2006. - 88 c¢. - Tekct : snexkrponHsbi // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/6113.html

9. Kykosckas T. B., Monokanosa E. A., YpycoB A. WM. Beicliasg marematuka B mpuMepax U 3ajadax :
ydueOHoe nocodue, 1. - TamOoB: TamOOBCKHUIA TOCyTapcTBeHHBIN TexHU4Yeckuil yauBepcutet (TIT'TY), 2017.
- 130 c. - Tekct : anmekrponnbii // OBC «YHuBepcuterckas Oubmmoreka onmnain» [cair]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=498922

6.3 VHbpIe NICTOUHMKMU:
1. Bonpocs! o6pazoBanus - http://www.ecsocman.edu.ru/vo
2. Poccuiickuii 001eodpa3oBarenbHbIil mopTan - http://www.school.edu.ru/

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCHHUILINHBL, IPOrpaMMHoe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaAHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJII U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
00ecreunBaIINe TeMAaTHYECKUE WILTIOCTPAUK (ITPOSKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHASI I0CKA).

JluneH3noHHOE ¥ CBOOOHO PAcIIPOCTPaHIEMOE MPOTPpaMMHOE 00eCTICUCHHE:

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
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Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccrnonanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka «KubepJlennnakay. — URL: https://cyberleninka.ru
2. Hayunas snexkrponnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. TambGoBcKas obnacTHas yHUBepcaibHas HayyHas Oubnuoreka um. A.C. Ilymkuna: opumanbHelid cat. —
URL: http://www.tambovlib.ru

4.  VYuuBepcuTeTckas OMONMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTeuHas  cuctema. —  URL:
https://biblioclub.ru

5. FOpaiit: o6pa3oBarenbHas miatdopma, JMEKTPOHHO-OnbmoTeuHas cuctema. — URL: https://urait.ru

JIeKTPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnogaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesie YHUBEPCUTETA.



