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Pabouas mporpamma AUCIHUIUIMHBI (MOTYJIS)

3akperuieHa 3a kadenpoit HauvanbHoro odpa3oBanust

Y4eOHblii miaH OHO-623IH3(5r6m)

Hanpasnenue noaroroBku: 44.03.05 Ilemaroruueckoe oOpaszoBaHue (C JABYMSI MPOQHIAMH

TOJATOTOBKH)
Hanpasnennocts (mpoduinp): «JlomkonsHoe o0pazoBanue» u «HavyanpHoe 0Opa3oBaHue»

Kpanudukanus O0axanaBp

dopma 00ydeHust 3a04yHas

OO0mmast Tpy10eMKOCTb 13 3ET

Yacos 1o yueOHOMY ILIaHy 468 Bupl KOHTpPOJISL B ceMecTpax:
B TOM YHCJIE: JK3aMeHbI 4, 5
AyIUTOPHBIE 3aHATUA 56 3a4eThl 2 .

3a4€Thl C OLEHKOH 3

CamocrosrenpHast pabora 386
YacoB Ha KOHTPOJIb 26

Pacnpez[e.nerme YacoB JUCHHUIIJIMHBI IO CEMECTPpamM

Cemectp(Kypc.Homep cemectpa Ha Kypcee) 2(1.2) 3(2.1) 4(2.2) 5(3.1) Hrtoro
Bun 3anstuit VIT | PILA | VIT | PIIA | VIT | PILT | VIT | PIIJ | VII | PITIJQ
Jlexuuu 2 2 4 4 6 6 6 6 18 | 18
IpakTHyeckue 6 6 8 8 12| 12 (12 ] 12 | 38 | 38
B ToMm uncne uHT. 2 2 4 6 6 0 0 12 | 12
HUroro ayn. 8 8 121 12 (18| 18 | 18 | 18 | 56 | 56
Konrakrthas pabora 8 8 12| 12 |18 | 18 | 18 | 18 [ 56 | 56
Cawm. pabota 60 | 60 |92 | 92 ([117| 117 |117| 117 [386| 386
Yacel Ha KOHTPOJIb 4 4 4 4 9 9 9 9 26 | 26
Hroro 72 | 72 [108| 108 | 144 | 144 | 144 | 144 | 468 | 468
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IIporpammy cocraBuii(u):

BopsenkoBa Onbra AnekcanaposHa, Kouerosa Haranps ['ennanseBHa., JIsicoroposa Jlrogmuna BacuibeBHa

[Mpu HamuuK 00yYaArOUIMXCS M3 YHCIA JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI, KOTOPBIM HEOOXOIUM OCOOBIH OPSIOK
OCBOCHHMS AUCLMILUIMHBI (MOAYJIS), O UX JKEJIaHUI0 pa3padaThiBaeTCs afalTHPOBaHHAS K OTPaHUUEHHUAM HX 370pOBbs paboyast
MporpaMMa JUCHUTUTHHEI (MOJIYJIA).

Pabouas nporpaMma AUCIHIUTHEL

MartemaTuka

paspaborana B coorBeTcTBuu ¢ ®I'OC BO:

®denepanbHBI rOCYAaPCTBEHHBIH 00pa30BaTeIbHbIA CTAHIAPT BBICIIETO 00pa30BaHus - OaKalaBpHaT 10 HANIPABICHHIO TTOITOTOBKH
44.03.05 Tlenarorunueckoe oOpa3zoBaHue (C IByMs NpOQUISIMH NOJATOTOBKH) Y TBEPK/CH MprUKa3oM MUHUCTEPCTBAa 00pa30BaHUs U
Hayku Poccuiickoit @eneparuu ot 22 deppains 2018 r. Ne 125

COCTaBJICHA HA OCHOBAaHUU yqe6H0ro IJ1aHa:

Hanpagnenue nogarorosku: 44.03.05 Ienarorudeckoe o6pazoBanue (€ 1ByMs pOGUISIMH ITOITOTOBKH)
Hanpagsnennocts (npo¢uis): «JlomkonsHoe oOpazoBanue» u «HaganpHoe 0Opa3oBaHe»

yTBepkaeHHOTo y4éHbIM coBeToM CI'CITY ot 28.10.2022 r. mpoTtoxoi Ne 4

Pabouas mporpamMma oj00peHa Ha 3aceqJaHuH Kadeapsl

HavaasHoro oopa3oBaHus

IIpotokoit ot 27.09.2022 r. Ne2
3aB. xadenpoii JI.B. JIpicoropoa

Hauansauk YOIT N
s H.A. lomannna
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Hampasnenue noaroroku: 44.03.05 Ilenarornueckoe oopasoBanue (¢ ABYyMs: pO(QUISIME TOATOTOBKH)
Hanpasnexnocts (poduis): «JlomkonpHoe obpazoBanue» u «HaganmsHoe 06pasoBaHue»
Pa6ouyas nporpamMmma JUCHUILIHHEL «MaTeMaTHKa

1. HEJIX U 3AJAYH OCBOEHUSA JTUCIUIIJIMHBI (MOYJIST)

Heap u3yyeHus: IMCUMIUIMHBL: GOpMHUPOBaHUE HEOOXOIUMBIX CHCTEMAaTH3UPOBAHHBIX MaTEMaTHIECKUX 3HAHUH, HA OCHOBE
KOTOPBIX CTPOUTCS HayaJIbHBIH KypC MaTeMaTHKH; Pa3BUTHE YMEHHUSI CAMOCTOATENILHO aHAJIM3UPOBATH C MO3HULIUI MaTEeMaTHYECKHX
TEOpHil cofepiKaHne MIKOJIBHBIX Y4eOHNKOB MaTeMAaTHKH M OCOOHS JUIsl IeTel HaualbHOH MIKOJIBL; TPOAOJDKEHHE
MaTeMaTHYeCKOro o0pa3oBaHus OakalaBpoB

3agauu U3y4eHUs AUCHUIIHHBI

- hopMupoBaHUE OCHOBHBIX NOHATHH MaTEMaTH4YECKOW HAyKH, HEOOXOAUMBIX ISl TAIbHEHIIIEr0 YCBOCHNSI MAaTEMAaTHKY

- yriryOneHne MaTeMaTHYeCKUX 3HaHUI OakanaBpoB, HEOOXOANMBIX JUIS MaTEMaTHIECKOTO 00pa30BaHMs MIAIINX IIKOJIbHUKOB;

- OCO3HaHKE POJIM U MECTa MaTEeMAaTHYECKOro 00pa30BaHUs B Pa3BUTHU HHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH 00yUYaromuXcs.
Obaactb npodeccuoHanbHoii fessTeasHocTH: 01 OOpazoBaHue U HayKa

2. MECTO JUCHUILIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOT' PAMMBI
uxkn (pazgen) OIT: 51.0.08
2.1|TpeGoBaHus K NpeIBapPUTEILHOI MOATOTOBKE 00yYaIOIIerocs:

CojepxaHue IUCIUIUINHEI 0a3UpyeTcs Ha MaTepHae:

((MaTeMaTI/IKa», <<Anre6pa 1 Hayajla aHaJInu3ay, «FEOMeTpI/I}I»; «JIornko-MaTeMaTHIeCKHE OCHOBBI 06yquI/151 MIIaaurnux
IIKOJIbHUKOBY, «Jloruko-maremMaTH4eCKHe OCHOBBI O6y‘{eHI/I$[ MIIaJrX MIKOJIBHUKOB)

2.2|JucuMnianHbl (MOIYJIH) U NPAKTHKH, IS KOTOPBIX 0CBOEHHE IAHHOM TUCHMILIMHBI (MOIYJIsI) HEOOXOAMMO KaK
npeauecTByonee:

,[[I/II[aKTI/I‘{eCKI/IC OCHOBBI 06Y‘ICHI/ISI MaTE€MaTHKC

Hndopmatrka 1 nHPOPMALNOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTUH B HAYAIBHOH IIIKOJIE

MeTO}lBI MaTeMaTU4YeCKON CTaTUCTHUKU

MeTO}lI/IKa 06yquI/1${ MaT€MaTHKE MJIaAIINX ITKOJBHUKOB

TexHomorun UHTEJIJICKTYaJIbHOI'O Pa3BUTUA 06yqafonmxc51

3. KOMIIETEHLIY OBYYAIOILIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIs)

YK-1 Cnocoden OCyIIECTBJIATDH MOUCK, Kpl/lTl/l‘leCKI/lﬁ AHAJIM3 U CUHTE3 ](lH(l)OpMaIII/II/I, NPUMECHATH CHCTEMHBIH MOAXO0 AJIsI
PECUHICHUSA MOCTABJICHHBIX 3a1a4

YK-1.1 Ananu3upyer 3agavy, BbIAeJssl ITANBI ee pellleHusl, 1eliCTBUA M0 PelIeHHI0 3a1a41

3Haer: CHOCOGLI, MPUEMBI, aJITOPUTMBI PEHICHNUA MAaTEMATUICCKUX 3adaq.
Vmeer: TMPUMCHSTH CHOCO6I)I, MPUEMBI U AJITOPUTMBI JUIS PCIICHUS MTOCTABJICHHBIX 3a/1a4

YK-1.2 HaxoquTt, KpUTHYECKH aHAJIN3HPYET U BbIOUPaeT HH(OPMALHIO, He00X0ANMYIO 11 pellleHUsl MOCTABJICHHOM 3212491

3HaeT: MaTeMaTUYECKYI0 TEPMHUHOJIOTUIO; OCHOBHBIE HTAIbl PELICHH MaTEMAaTUYECKUX 3aa4.
YMeeT: HaxOAUThb, AaHATM3UPOBATh, BEIOUPATh HYKHYIO0 HH(GOPMAIMIO (U3 YCIIOBUS) A PEIICHUS MAaTEMaTHUECKUX 3a1a4

OIIK-8 CniocoGeH ocylecTBJISITh MeIaroru4eckyro J1eaTeIbHOCTb HA OCHOBE CIeHHATbHBIX HAYYHBIX 3HAHUI

OIIK-8.1 3naeT: ucTOpHIo, TEOPUIO, 3aKOHOMEPHOCTH M MPHUHIMIBI MOCTPOEHUS M PYHKIMOHUPOBAHHUS 00Pa30BaATEIbHOTO
nporuecca, poJjb U MeCTO 00pa30BaHNs B *KU3HH YeJI0BEKA H 00IeCTBA, COBPeMEeHHOe COCTOsIHIE HAYYHOM 00J1acTH,
COOTBETCTBYIOIIIEH MPeENnoIaBaeMoMy NpeMeTy; NPUKJIaTHOe 3HaUYeHHe HAYKH; crieninpuiecKue MeTo/Ibl HAy4HOT0

NMO3HAHUA B 00beMe, 00ecreYnBaloIIeM NpenojAaBanue y4eOHbIX IpeIMeTOB

3Haer:

- 6230BBIC 3aKOHOMEPHOCTH U IMPHUHIIAIEI PA3BHTHS MATEMAaTHIECKOTO 00pa30BaHMS;

- OCHOBHBIE TpeOOBaHMS 00pPa30BaTEIBHBIX CTAHAAPTOB

Vmeer:

- TPUMEHATH OCHOBHBIE IIOJIOXKEHMS MAaTeMaTHYeCKOH HayKW IS pealu3alud y4eOHBIX IIporpaMM B 00pa30BaTENbHBIX
yupexaeHusax coraacHo TpedoBanusiM @I'OC HOO

4. CTPYKTYPA U COJAEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kona 3ansaTus HaumeHoBanue pa3/iesioB U TeM /BUJA 3aHATHS/ Cemectp | YacoB [UHTEpaKT.

Pazaesa 1. O6umue NOHATHS TEOPETHYECKHX OCHOB MATEMATHKH (3J1eMEHThI TEOPHH
MHOKECTB, MOHATHSI, X MECTO B MOCTPOEHHUH MATEMATHYECKOI TEOPHH,
KOMOMHATOPUKA, COOTBETCTBHS, OTHOLIEHHS, OTOOPAIKEHHST)

11 OO01mue NOHATHS TEOPETHIECKIX OCHOB MATEMATHKH (3JICMEHTHI TEOPHU MHOXKECTB, 2 2 0
MIOHSTHUS, X MECTO B IOCTPOCHHH MAaTeMAaTHIECKON TeOpUH, KOMOMHATOPHKA,
COOTBETCTBHSI, OTHOILCHHUS, 0TOOpaxeHust)/JIex/
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1.2 OOGI1He MOHATHS TEOPETHIECKUX OCHOB MATEMATHKH (JIEMEHTBI TEOPHH MHOKECTB, 2 6 2
TIOHSATHSI, X MECTO B TIOCTPOCHHH MATEMaTHIECKOM TEOPHUH, KOMOUHATOPHKA,
COOTBETCTBHSI, OTHOIIEHUsI, 0Tobpaxenus)/IIp/

1.3 OO0111e MOHATHS TEOPETHIECCKUX OCHOB MaTEMATHKH (JIEMEHTBI TEOPHH MHOKECTB, 2 60 0
MOHATHS, KX MECTO B TIOCTPOCHHU MAaTEMaTHIECKOM TEOPHH, KOMOMHATOPHKA,
COOTBETCTBHSI, OTHOIICHHUS, 0ToOpaxeHus)/Cp/

1.4 3auer 2 4 0
Pa3gen 2. Ilenble HeoTpHUATEIbHbIE YHCIA. AIropuTMBI. CHCTEMBI CYHC/IEHHS

21 Llenble HeOTpHIIATENbHBIE Yicia. AnroputMbl. Cuctems! cuncienus /JIex/ 3 4 2

2.2 Llenble HeoTpHIIATENbHbIE Yricna. Anroputmbl. Crucrems! cuncienus /TIp/ 3 8 2

2.3 Llensie HeoTpHLATEbHBIE Yrcia. AnroputMmbl. Cucrems! cuucnenus /Cp/ 3 92 0

24 3a4er ¢ OLECHKOH 3 4 0
Paznen 3. Jenumocts. Llenbie n panuoHaibHble yucaa. JecsiTuanbIe 1POOH.
JleiicTBUTE/IbHBIE YHCIA

3.1 Hemumocts. Lenble v paroHaibHble Yncna. Jecstudnpie 1poou. JleicTBUTENbHbIC 4 6 2
uncna /JIex/

3.2 Jenmumocts. Lensie u parmoHanbHbie yncna. Jlecatuunsie qpoou. JlelicTBUTEIbHBIC 4 12 4
ancna /TIp/

3.3 Hemumocts. Lenble v paroHaibHble Yncna. Jecstudnpie 1poou. JleiCTBUTEbHbIE 4 117 0
yucia /Cp/

3.4 DKk3aMeH 4 9 0
Paznen 4. ®ynkuun. YpaBuenus. HepaBencrBa. Benunnbl. JjieMeHTbI FeOMeTPHH

4.1 Oynkuun. YpasHenus. HepaBencrsa. Benmunsbl. DnemMeHTs! reometpun /JIex/ 5 6 0

4.2 Oyukuun. Ypasaenus. Hepasencrsa. Benuuunbl. DnemeHTtsl reomerpun /T1p/ 5 12 0

4.3 Oynkuun. Ypasaenus. Hepasencrsa. Bennunnbl. Dnements! reomerpun /Cp/ 5 117 0

4.4 Ok3amen/ 5 9 0

5. OneHo4YHbIe 1 MeTOAUYECKHE MATEPHAJIBI IO AUCHHUILINHE (MOIY.TI0)

5.1. Conep:xanne ayIMTOPHOI padoThI MO TUCHUIINHE (MOIYJIIO)

Cemectp 2, Jexkuuii 1, npaktnyeckux 3anatuii 1
Pa3znen 1. O6uiue NOHSITHSI TEOPETHYECKNX OCHOB MAaTeMATHKH (3JIEMEHTBI TEOPHH MHOKECTB, MOHSATHSI, HX MECTO B OCTPOEHHH
MaTeMaTHYeCcKOil TeOpHH, KOMOHHATOPUKA, COOTBETCTBUsI, OTHOLEH WS, 0TO0PAasKeHHsI)
Paznen 1. O0mMe NOHATHS TEOPETHYECKUX OCHOB MaT€MATHKH
Jlextust Ne 1. (2gaca)
Tema: DeMEHTBI TEOPUU MHOXKECTB M MaTeMaTHYeCKO! JIoruku. [ToHsATHE MHOXKECTBA, OTHOILECHUS MEXK1Yy MHOXKECTBAMHU U
OTIepaIvy HaJl MHOXKECTBaMH. MaTeMaTH4ecKHe YTBEPIKASHHS B UX CTPYKTYPbI
Bompocs! n 3aganus
1.1. IlonsATHE MHOXECTBA.
1.2.0THOIEHNS MEX Y MHOXECTBAMH.
1.3.0Oneparun HaJ MHOKECTBAMHU.
1.4. CpoiictBa nonosiHeHus (3akoHsl e Moprana).
1.5.Pa30uenne MHOKECTBa HA KIIACCHI.
1.6. YMmozakmtoueHus. [IpaBuiibHbIC U HENIPABUIIbHBIE CYXKAEHHUS.

Ipakrudeckoe 3ansTre Ne 1 (64acoB)

Tema: DneMeHThI TEOPUH MHOXKECTB
Bormpocs! n 3aganus
1. I[TonsTHe MHOXKeCTBa. DieMeHT MHOkecTBa. ITycToe MHOKecTBO. [IpuMepbl KOHEUHBIX 1 OECKOHEUHBIX MHOXKeECTB. Cr1ocoOb!
3aJaHusl MHOKeCTB. PaBHble MHOkecTBa. [lonMHOXKecTBO. YHUBEpcanbHOe MHOKeCTBO. Kpyru Ditnepa.
2. Ilepeceuenne 0ObeANHEHUS MHOXKECTB, PA3HOCTbD JABYX MHOXKECTB, JOIIOJHEHHUE JI0 YHUBEPCAILHOTO, IEKapTOBO IIPOU3BEICHHE
MHO>KECTB. 3aKOHBI OTepaIiii HaJ MHO)KECTBAMHU.
3. IlonsTre pa3dueHss MHOXeCTBa Ha TIONAapHO HerlepeceKaroluecs NoJMHOXKecTBa (Kiacchl). Pazbuenne MHOKeCTBa Ha KJIACCHI C
TTOMOIIBIO OJTHOTO, IBYX U TPEX CBOWCTB.

3ananus
1. loxkaxwure, aro <1 Y Enc)=AuBINAUuD)

2. Haiiure: (4 X BYU (€ U A) Ba, (A\B), (C N A), (B UA) cony A={d.efah,ijk}: B={g.nk},
C={20,34,56,7,9,12,14}.
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3. Jlokaxure, uro (A NEBINC =AN(E nC)
4. Haiimure: (A X BYU (C n A) By, (A\B), (C U A), (B N A) ecny A={1,2,3,4,5,6,7,8,9,10}; B={5,3,8,7}, C={z.xy,1,d,f}.

Tema: DneMeHTbI KOMOUHATOPUKHI
Bomnpocs! u 3aganus
1. [IpaBuiia CyMMBI U TPOU3BEICHHSL.
2. Pa3MelieHue, IepecTaHOBKYU C IIOBTOPEHUSIMHU U 06€3 IOBTOPEHUIl.
3. Coueranusi 63 MOBTOPEHHIA.
3amanus
1. Uz ropoxaa A B ropox B Benyt 3 noporu, a u3 B B C Beayt 2 noporu. CKOJIbKMMH crioco0aMu MOkHO mipoexath u3 A B C uepes B?
2. Haiitu uncno mapuipyros u3 nynkra M B myHKT N gepes nyHkr K. 13 M B K Beayt 5 nopor, u3 K B N — 3 noporu.
3. B cronoBoii umeercs 4 nepBbIX 0to1a U 6 BTOpbIX. CKOJIBKHUMHU CIIOCOOaMHU MOKHO COCTaBHTh M3 HUX 00en?
4. B maxMaTHOM TYpHHUpPE Yy4acTBYIOT 5 IIKOJBHUKOB U 15 o0ydatomuxcs. CKOIbKUME CIIOCO0aMU MOTYT paclpeiesIuThCsl MecTa,
3aHSTBIE B TYPHUPE MIKOJILHUKAMH, €CJIM H3BECTHO, YTO HUKAKUE JIBA YIACTHUKA HE HAOPaIH OAMHAKOBOTO KOJIMYECTBA OUKOB?

Tema: CooTtBercTBHsI. OTOOpaKCHHUS
Bomnpocs! u 3ananus

1. Omneparuu HaJi COOTBETCTBUSIMH.
2. PaBHOMOIIHBIE MHOKeCTBA. CUeTHBIE MHOKECTBA.
3amganus

1.MO>HO JIi J1Ba MHOKECTBA, MEXKLy KOTOPBIMHA MOXHO YCTaHOBUTH B3aIMHO OJIHO3HAYHOE COOTBETCTBHE, HA3BATH PABHBIMH.

2. YCcTaHOBUTE B3aMMHO OJJHO3HAYHOE COOTBETCTBUE Mex 1y MHOXecTBamu Touek (0,1) u [0,1].

3. IlpuBenuTe npuMepsl 331aHUI U3 HAa4aIbHOMU IIKOJIBL, TIPH BBITIOJIHEHHH KOTOPBIX paCCMaTPUBAIOTCS COOTBETCTBHUS: MHOKECTBO
OTPE3KOB M MHOXKECTBO HATYpaJIbHBIX YHCEI; MHOXKECTBO MPSMOYTOJIHHUKOB 1 MHOKECTBO HATYPAIBHBIX YHCEN; MHOKECTBO
YpaBHEHHUI 1 MHOXKECTBO HATypaJIbHBIX YHCEIL.

Cemectp 3, Jekuuii 1, npakTnyeckux 3anatuii 1
Paznen 2. Ileable HeoTpunaTedbHbIe Yncaa. AIropuT™Mbl. CHCTEMBI CUHCTIEHHS
Jlexrus Ne 1. (2 gaca)
Tema: AnroputMmsl. Llenbie HeoTpULIATENbHBIE YHCTIA
Bomnpocs! n 3ananus
1. 3HaueHue U BOSHUKHOBEHUE anroput™MoB. [IoHsTHE anroputma (B collepKaTenbHONW MaTeMaTuke), ero cBoicrea. CriocoObl
3arucy anroputMoB. @opmalibHbIE ONPEIEIEHUs aIrOPUTMOB. AJITOPUTMHYECKAst pa3pelIaeMocTh U Hepa3peraeMocTh 3a/1au.
2. IMoHsATHE 1IENOro HEOTPULATENLHOTO Yncia. OCHOBHBIE MOAXOBI K MOCTPOCHHUIO MHOXKECTBA LIEJIBIX HEOTPHLIATEIIBHBIX YUCEIT.
TeopeTuko-MHOKECTBEHHBIN MOAX0/] K TOCTPOSHUIO MHOKECTBA LIEJIbIX HEOTPHLIATEIbHBIX YHCEIL.
2.1. [loHsATHE HATYpaJBLHOIO YHCIA U HYJIS.
2.2. CnoxeHue U BBIYUTaHKE 1IeTIBIX HeOTPUIATeNbHbIX yuced. OTHOIEHHUE OpsIKa.
2.3. YMHOXXEHHE U JIelIeHHE 1IeJIbIX HEOTPUIATEIbHBIX YUCEII.
3. AKCHOMaTHYECKOE TIOCTPOSHUE CHCTEMBI IIJIbIX HEOTPUIATEIbHBIX YHCET.
3.1. [TonsiTue 06 aKCHOMaTHYECKOM METOJIE B MaTeMaTHKe. AKCHoMaTH4yeckoe rmocrpoerue N,
3.2. Meron MmaTeMaTH9ecKOl MHITYKITHH.
3.3. AnreOpaunueckue onepanuu B Ny,
3.4. CnoiictBa MHOXecTBa N,
4. HatypasipHO€ 4HCIIO KaK Pe3yJIbTaT U3MEPEHUsI BETUYUHBI.
4.1.HarypanbpHoe 4HCciI0 KaK Mepa OTpe3Ka.
4.2. Apudpmernueckre IeHCTBUS HA HATYPANbHBIMU YUCIIAMHU.

Tema: Cuctemsl CUUCICHUS
Bormpocsr u 3aganus:
1. Hemo3ummoHHbIE U MO3UIIUOHHEIE CHCTEMBI CUHCIICHHSL.
2. JlecsiTudHAas CUCTEMa CUUCIICHUSI.
3. 3anmch Yrcen B IPYTUX HO3UIIMOHHBIX CHUCTEMaX CUHCIICHHUS.
4. ApupmeTrndeckue oneparnu Hajl YUCIaMy B TIO3UIIHOHHBIX CHCTEMAaX CUHUCIICHUSL.

IIpaxruueckue 3anaTust Ne 1 (§uacos)
Tema: Llenbie HeoTpHLaTENbHBIE YHca. KoMuecTBEeHHAs TEOPHS LEJIOT0 HEOTPUIATEILHOTO YUCAa. AKCHOMATHYECKHI METOJT B
MaTeMaTHKe.

Bompocsr n 3aganus
1. IToHsATHE HATYpPAJILHOTO YUCIIA U HYJIS.
2. OTHOIIEHHS «PABHOY», «KMEHBLIE» U «OOJIbIIE) Ha MHOKECTBE LIEIBIX HEOTPULIATEIILHBIX YHCEIL.
3. 3aKOHBI CI0KEHUSL.
4. OmnpezneneHne pa3HOCTH, €€ CYIIECTBOBAaHHE 1 €MHCTBEHHOCTh. TeOpPEeTHKO-MHOKECTBEHHBII CMBICI IIPABHJI BEIYUTAHUS YHCIIA
U3 CYMMBI ¥ CyMMBI U3 YUCJIA.
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5. 3aKOHBI YMHOKEHUSI.

6. TeopeTHKO-MHOKECTBESHHBIN CMBICI ITPABUII ICJICHUS] CyMMBI U IIPOU3BEICHUSI HA YHCIIO.
7. Axcuowmsl [eano.

8. Meron MaTeMaTH4eCKOW MHIYKIIUH.

3amanus

1. OOBsCHUTE, HCTIONIB3YS TEOPETUKO-MHOKECTBEHHYIO TPAKTOBKY OTHOLICHHUS «MEHBIIE), MOYEMY:

a) 3 <6; 0) 7> 2.

2. ITokakuTe, UCTIONB3YSI ONIPEACTIEHHE CyMMBI LIEJIBIX HEOTPHULATENBHBIX YHCEI, YTO:

a)4+1=5; 6)2+7=09; B)3+0=3.

3. O00CHYHTE C TEOPETHUKO-MHOKECTBEHHON TO3UI[MM KOMMYTATHUBHBII U aCCOIIMATHBHBIN 3aKOHBI CJI0KEHUSI.

4. Kak u3MEeHHUTCS CyMMa, €CJIM: a) OJJHO U3 CJIaraeMbIX YBEJINYUTH Ha 2; 0) 0JIHO W3 cllaraeMbIX YBEIUUUTh B 2 pa3a; B) KaKI0e

M3 IBYX CJIaTaeMbIX YBEJIHYUTH Ha 3; T) KaXKI0€ U3 JABYX CIIaracMbIX YBEJIMYHTH B 5 pa3. BbickazaHHBIE MPETIOKEHNS TOKaKUATE B
0o0I1EM BHJIE.

5. PasnoskuTe Ha MuokuTemn: X —x° —12 ; x° +4x° +5x+2 ; x2y2 —5xy2 + 6y2 —x*+5x—6.

6. JIokaxuTe, HCIOIB3Ys METO MaTeMAaTHIECKON HHIIYKIIUH, YTO JUTS JIF0OOT0 HATYPAJILHOTO YHCia N HICTHHHO PaBEHCTBO:

1 1 1 1 n

t—+—+..+ = :
1.3 3.5 5.7 @n-1)(2n+1) 2n+1

Tema: CucteMbl CUHCIICHUS
Bomnpocs! u 3aianus
1. Heno3unuoHHbIe ¥ MO3UIIMOHHEIE CHCTEMBI CUMCIIEHMS.
2. AnroputMbl apUQMETHIECKUX ACHCTBUI HaJ| LIEIBIMUA HEOTPUIIATEIILHBIMH YHCIAMHU B IECSITUYHOM CUCTEME CUHMCIICHUSI.
3. TTo3UIIOHHBIE CUCTEMBI CUMCIICHHS, OTJIMYHBIC OT ACCATHYHOM: 3aMUCh Yhces, apuMeTHIeCKue NCHCTBUS, TEPEX0/1 OT 3aIHCH
YKCeN B OJJHOI CUCTEME K 3aIlUCH B APYTOH.

3amganus
1. BmecTo 3Be310UeK [IOCTABbTE IPOIYIIEHHbIE LU(PHL:
21*023 5x57, *dok Ak *
+ + - +
%1212, +325, *oxk *ox
) ———— ) ——: B —; r) :
x2%021, %164, 1 197
147547
4%3 318 IS | **
X X
2 % * % **
ﬂ) * 83 ’ C) * *90 ’ )K) - *1
+ + —
%k % *x 54 0
% ok ok ok ok % 3k ok ok ok

2. Iludpa necaTKoB B 3aIMCH JAHHOTO JIBY3HAYHOTO YHcia BTpoe Oosblie nudps! equaun. Eciu 9Tu mudps! nepecTaBuTh, TO
MOJIYYMTCS YUCII0, MEHBIIIee JaHHOTO Ha 36. Halinure nanHOE 4mcIIo.

3. Cymma nudp ABy3HA4YHOTO 4Kcia paBHa 16. Eciu U3 3TOro 4nciia BBIYECTh YUCIIO, 3alMCAaHHOE TEMH Ke u(pamMu, HO B3THIMH B
obpatHOM mopsizke, To noxyuurcs 18. Haiinute 30 yncio.

4. Pacrionoskute B mopsizike Bospactanns uncna: 3217g;1101,;513;;83,;2012, .

5. Haiinure ocHOBaHUE CUCTEMBI CUMCIICHUS

204 —-130, =14; 5403, -4014 =1356; 76 -81 -85 -72 =35; 405 -15 -314 -12 =3115;
6. Bomonnure peficreus: 94, - 3206, —1054, - 35, ;32, -106, + 40646, : 35, ; 4103, - 24, —134302; : 23,

CemecTp 4, iexkuuii 1, npakTuyeckux 3anaTuii 1
Paznen 3. leaumocts. Leasie u paunonaasublie yuciaa. lecaTuunbie 1podu. JleiicTBUTeIbHbIE YN CIA
Jlextus Ne 1. (6uacoB)
Tema: JlenuMocTh LIeNbIX HEOTPULIATENLHBIX YHCEI
Bompocsr n 3aganus
1. I[ToHsATHE OTHOLIEHUS IEIMMOCTH €r0 CBOMCTBA.
2. JIenmuMOoCTh CyMMBI, Pa3HOCTH, IPOU3BEACHHMS LIENBIX HEOTPHLATENBHBIX YHCEL.
3. Jlenenue ¢ octaTkoM. MeToJ1 OCTaTKOB (IIOJHOM MHITYKIIMHN)
4. Ilpu3Haky AETUMOCTH.
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5. IIpocteie u cocTaBHbIe uncaa. VX cBoCTBa.

6. IIpoctsle u cocraBHble uncia. Pemero Oparocdena.

7. OcHoBHas TeopemMa apu(hMETHUKH.

8. Haumenpmee oO1iee kpaTHOE U HANOOJIBLIMKA OO JIesiTeNb, X CBOIMCTBA.
9. Anroputmsr Haxoxaeauss HOK u HO/I.

10. ITpu3Hak AeIUMOCTH Ha COCTaBHOE YHCIIO.

Tema: Llenble u panMoHaNbHbIC Yncia. JlecaTHuHbIe TpoOu
Bormnpock! u 3a1anus
1. enbie yucna.
1.1. Ucropuueckue cBeJIeHNS! O BOSHUKHOBEHUH OTPULIATENILHBIX YHCEIL.
1.1. 3amaya pacmupeHus MOHATH yucia (Ne=>2)
1.2. Ienoe 4ncno-Kiacc SKBUBAJIICHTHBIX Map LENbIX HATYPATbHBIX YHCET.
1.3. Mogyns nenoro uncia. ['eomeTprudeckast HHTEpIpETAIHs.
2.PanmoHanbHbIe YUCTa.
2.1. OGBIKHOBEHHEBIE IPOOH.
2.2. IloHsATHE palluOHAILHOTO YHUCA.
2.3. CnoxeHnne U BEIYUTAaHNE PALIMOHAIBHBIX YHCEI.
2.4. YMHOXEHHE U JIeJICHUE PalliOHAIbHBIX YHCEIL.
2.5. CBoiicTBa MHOKECTBA PAllMOHATIHHBIX YUCEIL.
3. lecsatuunble Apoou.
3.1. Onpenenenue aecatuuHol apobu. CpaBHEHUE NECATUIHBIX APOOCH.
3.2. [IpeoOpazoBaHne OOBIKHOBEHHBIX JIPOOEH B IECSTUYHBIC.
3.3. JleficTBUS HaJ NECITUYHBIMU APOOSIMHU.
3.4. BeckxoHeuHble IEpUOJUYECKUE APOOU U UX NIPeoOpa3oBaHue B OOBIKHOBEHHBIE.

Tewma: [leficTBUTENBHBIE UCTA
Bompocsr u 3aganus
1. JleficTBUTEIbHBIC YHCTA.
1.1. Hecomzmepumeie otpe3ku. [loHsATHE HppalliOHATHHOTO U IeHCTBUTENFHOTO YUCIA.
1.2. OTHOWICHNE OPAKA U ONEPALMU HaJl 1eHCTBUTEILHBIMU YHCIAMHU.
1.3. CBoiicTBa MHOKECTBA AEHCTBUTENIBHBIX YHCEIN. 3alICH PAllHOHAIBHBIX M UPPAIIMOHAIBHBIX YHCEN B BUJE AECATHYHOTO psaa

IIpaktudeckue 3ansatus Ne 1 (12gacoB)

Tema: JlenMMoCTh LI€TBIX HEOTPULIATENBHBIX YHCEI.
Bormpocs! u 3aganus
1. Ompenienenrie OTHOIIEHUS IETMMOCTH Ha MHOKECTBE IIEITBIX HEOTPHUIIATENBHEIX Yrced. CBOWCTBA OTHOIICHUS TETUMOCTH.
2. JlenuMoCTb CyMMBI, pa3HOCTH U MPOU3BEACHHUS LIENbIX HEOTpUIaTeNbHBIX uncen. [IpusHaku nenumocti Ha 2, 3,4, 5, 9, 25.
3. Ilpocteie u cocTaBHbIe yrcia. Pemero Dpatocdena. beckoHEUHOCTh MHOXKECTBA MPOCTHIX YHCEIT.
4. HanmeHnbliee oduiee KpaTHOE U HAaMOOJIBLINIA 00N IEIMTENh YUCEI, UX OCHOBHBIC CBOMCTBA.
5. I[Ipu3Hak AeTMMOCTH Ha COCTaBHOE YHUCIIO.
6. AJITOpUTMBI HAX0XKJCHUST HAMOOJIBIIETO OOILEro JEUTEN 1 HAUMEHbBIIETro 00IIero KpaTHOTO JTaHHBIX YUCEI.
3amanus
1. Ompenenute, ABIAIOTCS 1 uucia 223 u 377 OpOCTHIMU.
2. Joxaxwure, uto yncna 139, 331 u 509 sBnsrorcs mpoctbimu, a anucia 680, 819 u 221 He ABISIOTCS MPOCTHIMH
3. JlokaxuTe METOJIOM OCTATKOB, YTO YUCIIO n®-ni3,npuvneN
4. Haiinure HO/J (a, b) u HOK(a, b), ecnn
a =1283; b=1289; a =4901; b=3505; a =3271; b=3299; a=2555; b=1460.
5. Halinure Bce mapsl HaTypaJIbHBIX YHCET M U N, YIOBJIETBOPSIOIINE CHCTEME:

m+n=20, mn = 20, _
HOJI(m,n) =5 HOK(m,n) =10
mn = 6, _ mn = 420,

HOJI(m,n) =1’ HOJ(m,n) =2

Tema: Llenble u panMoHanbHbIe yncia. JlecaTHuHble 1poou
Bompock! n 3aganus
1. HCO6XO)II/IMOCTB pacIMpeHNA MHOXKECTBA LEJIbIX YUCEJI 10 MHOXKCCTBA pallUOHAJIBHBIX YHUCCII.
2. [MonsTre nqpobu. ParpioHansHOE YUCITO.
3. Apudmerndeckue NeCTBUS HAJ PALMOHAIBHBIMU YHCIAMH. 3aKOHBI CIIOKEHHSI 1 YMHOXKEHHS, CBOMCTBA MHOYKECTBA
palMOHAIbHBIX YUCEII.
3ananus
1. IlpuBenTe K HaMMEHbILEMY O0ILEMY 3HAMEHATENIO APOOH:
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6 7 17 7 14 13 1 19

D) oty 2 S U ) U )
35 15 " 24 36 115 48 4604 3024
m 4m
2. JIoKaXuTe, 9TO €CJIU IpoO0b — COKpaTtuMma, To Apo0b ——— TOXKE COKpaTuma.
n 2m+3n

3. Jlokaxkute, 9to eciu Apodb a/b cokparnma, To apobu (a+b)/b u (a-b)/b coxparumsr.
4. JlokaXuTe SKBUBAJIEHTHOCTD Ipo0ei

a)3/5u6/10

b) 36/21 u 12/7

) 15/14 u 60/56

d) 78/12 u 936/144
m
5. po6p — cokparuma. Cokparuma iu qpobs — ? OTBeT 000CHYIITE.
n 2m+3n
22~§—21:31
6. Beruncnure: 253 ?- 32 .
15:— 3=-1-
8 8 5

Tema: JleficTBUTETbHBIC YHCTIA
Bomnpocs! u 3aianus
1. HeoO0X0quMOCTh pacIIMpeHHsi MHOXKECTBA PallMOHAIBHBIX yuces. [IoHATHEe AeHCTBUTENEHOTO HEOTPHUIIATEILHOTO YHCIIA.
BeckoHeuHbIe ecATHUHBIE HETIEpUOIUUecKie ApoOH. PaBeHCTBO U HEPaBEHCTBO ACHCTBUTENBHBIX uKce. [IpeacraBienue
JIEHCTBUTEILHOTO YKCiIa OECKOHEUHBIMHE MTOCIICI0BATEILHOCTIMH ASCATHYHBIX TIPUOIMKESHUN TI0 HEJJOCTATKY U 10 H30BITKY.
2. Apupmerndeckue eiCTBUS HAJl IEHCTBUTEIbHBIMH YHACIIAMHU.
3. OCHOBHBIC MOHATHS TEOPUU MPUOIMKEHHBIX YHCEI U CIIOCOOBI BRIYUCIICHUH PE3yJIbTATOB apU(PMETHUCCKHX JICHCTBUN HAl HUMH.

3amanus
1.[lokazaTh, 4YTO HE CYIIECTBYET PALIMOHAIILHOTO YUCIIA, KBaJpaT KOTOPOTO paBeH 2.

2.BBI4mcuTe, CTIONTB3YS TIPABIIIO W3BNeYeHHs KBaapaTHOro KopHs: /193, 71 . Oteer oxpyrmure 0 0,001.
" _2
3.HaiinuTe Tpu nepBBIX TECATHIHBIX 3HAKA CYMMBI X+Y, €CIIH X=— , y=7T .
3

2

4.HaiinuTe Tpu NEpBBIX AECSITUUHBIX 3HAKA CYMMBI X+Y, €CJIU X= V17, y=——.

5.Haiinure 1Ba nepBbIX JECATUYHBIX 3HaKa POU3BECHUs X'y, eciau x=1,703504..., y=2,04537....

6.Haiinure 1Ba NepBbIX JECATUYHBIX 3HAKA YACTHOTO XY, €CIIU X= V19 ,y=2,3214....

CemecTp 5, neknuii 1, npakTuyeckux 3anaTuii 1
Paznen 4. ®ynkuuu. YpaBuenus. HepaBencrBa. BeimunHbl. JjieMeHTHI reOMeTPUH
Jlexiu Ne (64acoB)
Tema: Gynkunun. YpasHenus. HepaBeHcTsa
Bormpocs! n 3aganus
1. OyHKIIHA.
1.1.06nactp onpeneneHus QyHKIUH.
1.2. MHOkecTBa 3HaUCHUH (DyHKIUH.
1.3. Onpenenenue ynciaoBoi pyHkuuu. CriocoObl 3a1aHus PyHKIHH.
1.4. T'paduk dpynkuuu. [Ipsimas u oOpatHas nponopuuoHatbHocTH. OCHOBHBIE cBolicTBa. ['paduk. JInHeliHas 1 KBaApaTHYHAS
¢bynxnuu. OcHoBHBIE cBolcTBa. 'paduk.
2. YucnoBoe BbIpaXKEHUE U €r0 3HAUYCHHE.
2.1. YucnoBble paBeHCTBa U HepaBeHCTBaA. Mx cBoiicTBa.
2.2. Beipaxxenue ¢ nepeMmeHHoi. Ero oGnacts onpenenenus.
2.3. ToxxnecTBEeHHBIC ITPe0OPa30BaHNE YUCIOBBIX U aNreOpandecKux BhIPAKEHHUH.
2.4. ToxnmecTso.
3. YpaBHeHus. OCHOBHbIE TeopeMbl. Buapl.
3.1. YpaBHEHUs ¢ OJJHOI TepEeMEHHO.
3.2. PaBaocunbHbIe ypaBHEeHUSI. OCHOBHBIE TEOPEMBI.
4. YpaBHeHuUs ¢ ABYMS IEPEMEHHBIMH.
4.1. YpaBHEeHHE JTUHAA.
4.2. YpaBHEHHUE OKPY>KHOCTU.
4.3. CucteMbl ypaBHEHUH ¢ AByMs nepeMeHHbIMUA. CIocOObI peleHH.
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4.4. T'paduueckoe pelieHUe CUCTEM YpaBHEHUH ¢ IBYMsI IEPEMEHHBIMU.

5. HepaBenctBa. OcHOBHbIE OHATHS. TeopeMbl.

5.1. HepaBenctBa ¢ 0fHOW EpEeMEHHOMN.

5.2. PaBHOCHIIbHBIE HepaBeHCTBA. OCHOBHBIE TEOPEMBI.

5.3. CucteMbl 1 COBOKYITHOCTH HEPAaBEHCTB C OJHOI MMepeMEHHOH.

6. I'paduueckoe penieHne HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

Tema: DneMeHTHI TeOMeTpUn
Bomnpocs! u 3ananus
1. AkxcromaTn4eckoe oCTpOeHUE AeMeHTapHO# reomerpud. (OCHOBHBIC MOHATHS) AKCHOMBI IPUHA/IC)KHOCTH. AKCHOMBI
ropsiika. AKCHOMBI MEpBI JUIsl OTPE3KOB U YIJIOB. AKCHOMa CYIIECTBOBAaHHS TPEYroJIbHUKA, PABHOTO JaHHOMY. AKCHOMA
CYIIECTBOBAHUS OTPe3Ka JaHHOM JUTMHBL. AKCHOMa HMapajllebHbIX.
2. 'eomerpuueckue npeodpasoBanus puryp. ['eomerpuueckre Gurypsl Ha IOCKOCTH. I 'pyrnia npeoOpa3oBaHuii MIOCKOCTH,
aHATUTHYECKOE 3aJaHne peoOpa3oBanus. JIBrmKeHus, UX cBoiicTBa. LleHTpanbHas U oceBas cummeTpus. [lapanienbHblil epeHoc.
[ToBoport. ITogo6ue. 'omorerusi.
3. MHoOrorpaHHuKH U Teja Bpaiienus. [lonsatue MHororpaHHuk. Teopema Diinepa 0 MHOrOrpaHHuKax. [Ipu3ma u nmupamua.
[IpaBunbHBIE MHOTOTPaHHUKH. Tela BpalleHus.
IIpaktudeckoe 3austie Ne 1. (12 gacos)
Tema: OyHKIMH
Bormpocsr u 3aganus
1. CriocoOw1 3ananus pynkuuid. ['paduk ynxuuu. [Ipsimas u oOpaTHas NPONOPIMOHAIBHOCTH, IMHEHHAS U KBalpaTUIHAs
(GYHKIUH, UX CBOHCTBA U rpaUKH.
2. O6nacts onpeneneHus HyHKIUU.

3amanus
1. Haiigure obaacts onpeaeneHus GpyHKIMN
4x 100—x?
) F()=—2_16) f(x)=
2—x Vx% =3x+2

N
2.VKakHTe HANMEHBIIEE HATYPATBHOE YHCII0, BXOsIIEe B 06macts onpenenenns pyrxmm: T (x) = (x —6)V el

3. Ioctpoiite rpaduk GyHKIMHA y=/ X + 4 . Yxaxure ero cBoiicTBa.

Tema: YpaBHeHus
Bompocs! 1 3ananus
1. YpaBHEeHHs 1 HEPABEHCTBA C OJHOI IMePEMEHHOM.
2. PaBHOCHIIbHBIE YPaBHEHUS U HEPABEHCTBA. Y PABHEHMUSI C ABYMsI IEPEMEHHBIMHU.
3. Cucrema ypaBHEHUH ¢ ABYMS II€PEMEHHBIMH.
4. I'paduueckoe peleHue CUCTEM YpaBHEHHH ¢ ABYMs IEPEMEHHBIMU.
3amanus

1 2 3 6
+ + =
x-1 x-2 x-3 x+6

1. Pemnute ypaBHEHue: . Ecnin ypaBHEHHe UMeeT HECKOIbKO KOPHEH, TO OTBETOM SBJISIETCS X

cymMma.

3x+7 2x+1
5x+1 x+4

3. Pemmre ypasrenne: \/D+2x =5— X . Ecu ypaBHeHne uMeeT HECKONBKO KOPHEH, TO OTBETOM SBIIAETCS HX CYMMA.

2. Pemnre YPaBHCHHUC! Ecnu YpaBHEHHUE UMECT HECKOJILKO KOpHeﬁ, TO OTBETOM SABJIACTCA UX IIPOU3BEACHUC.

X . .
4. Haiizre yacTHOE —2- | ecim (X 0 yo) - pelIeHre CUCTEMBI YpaBHEHHIH
Yo

3x+2y+1=3;

«f2y+3x—7 =Xx— .

5. Halinure cymmy X, + ), ecim (X 0 ;yo) - peLlIEHUEe CUCTEMbI YPaBHEHUI

3-4"-2-9" =30;
2"+3 =T7.
x? +y2 =25;
6. Petrure rpaduuecku:
y=1
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Tema: HepaBencraa
Bomnpocs! u 3ananus
1. HepaBenctBa ¢ oqHOM IepeMeHHOH.
2. PaBHOCUIIBbHBIE HEepaBeHCTBA. HepaBeHcTBa.
3. Cucrema HEpaBEHCTB C ABYMsI IEPEMEHHBIMIL.
4. I'paduyeckoe penieHre CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.
5. COBOKYITHOCTb HEPABEHCTB.
3anaHus

1. Pemnts HepaBeHCTBO: |2x + 5| < 7 — X. CxonbKo LembIx OTpUIATENHHBIX YHCEN CONEPIKUTCS BO MHOYKECTBE PEILICHHS

HepaBeHcTBa?

2. Pemuth HCPaBCHCTBO > — . YkaxuTe HauOoblIee LCJI0€ MOJIOKUTEIIBHOEC YUCII0, BXOAAIIEE BO MHOKECTBO PCIICHUA

x+1 2
HEPaBCHCTBA;
4x x+1
3. Pemuth HEPaBEHCTBO + —— < 5. Vkaxute Hanbombliee Me10€ MONOKUTETBHOE YHCIIO0, BXO/AIEE BO MHOKECTBO
x+1 x
PpelleHNs HEPABEHCTERA.
2 2 .
x“+y° <36
4. Pemnute rpaduuecKu:
y>4

5. Pemuth HEPABEHCTBO ‘Xz —1‘ +x%<1.

6. PeluTh HEPABEHCTBO /D — |x + 2| <2+X.
7. PernTh HepaBeHCTBO V X2 +2x -3 <X +1.

Tewma: DnemenTsl reomeTpun. [IpocTeiine 3a1aun Ha TOCTPOSHNE
Bomnpocs! u 3aganus
1. CucreMa reoMeTpHUUECKUX TOHATHH, H3ydaeMbIX B IIKOJe. [ eoMeTprdeckue GUryphl, UX ONpeeeH s, CBOMCTBa H IPU3HAKH.
[MocTpoeHne reoMeTpuIecKUX GUryp ¢ TOMOUIBIO UPKYJIS U JIMHEHKH.
2. MHuororpanauku. Teopema Ditiepa o MHOrorpanHukax. [Ipusma, mpssMOyTroNbHBIH TapajuieNnenures, TupaMua, IWIHHAP, KOHYC,
mrap.
3. [TapamnensHas mpoekuus, ee cBoicTBa. M300paxeHue 3TUX QUTYp Ha IIIOCKOCTH.
3amganus
1. Ot nagana myda MN otnoxuTe 0Tpe30K, paBHEBII JaHHOMY OTpe3ky AB.
2. Ot 3amaHHOroO 1y4a AB B 3a1aHHYI0 HOJNYIIIOCKOCTh OTJIOXKUTE YroJl, paBHbII gaHnHOMY yriy MNP.
3. Ilpomomxkenus 60xoBbix ctopor AB u CD tpanenmu ABCD nepecekarores B Touke E. Haiigure croponst Tpeyronsuuka AED,
ecmu AB=5, BC=10, CD=6, AD=15.
4. TTocTpouTh CepeIHy JaHHOTO OTpe3ka AB.
5. Paznenuts oTpe3ok Ha 7 paBHBIX yacTeil; 11 paBHBIX yacTei.

6. IocTpoiite 0Tpe3ok, paBHbli a) V1D cw; 6) 2\/_ cM.

5.2. ConepxaHue cCaMOCTOSATEILHOI pad0ThI 10 JUCHUILINHE (MOIYJII0)

Copep:xanue 00s13aTeJIbHOI CaMOCTOATENBbHON Pa0OTHI 10 TMCHHUILINHE

. IMpoaykTsl
Ne n/m TeMbl IHCIHUIIHHBI Copep:kanue caMOCTOATEIbHOM padoThI pony
JAesiTeJIbHOCTH
Paznen 1 OO01mre MOHSATUS TEOPETUIECKIX Tema nayis BBINOJHEHUS CaMOCTOSITEIILHON KOHCIIEKT
OCHOB MaTE€MAaTHUKH paboTHI (HamMCaHue KOHCIIEKTA):

Tema 1.ITonarus. VX mecto B MOCTpOEHUU
MaTeMaTHYECKON TEOpHUH.

[Inan

1. ITonsATHA, €r0 IPU3HAKH.

2. Copneprxanue 1 00beM MOHSATHS.

3. OmnpexnenseMble U  HeoHpezessieMble
TTOHSATHSL.

4. CiocoObI onpeieieH s TIOHSATHSL.

5. CrpykTypa ompeneneHus 4epe3 poa M
BunoBoe  oriauuue.  [Ipumepbl  Takux
ompeeneHuH.

Tema 2. Jlormueckas OopraHusanus
MaTeMaTH4ecKoil Tteopuu. Matemarndeckoe

Crpannna 10 u3 59



Hampasnenue noaroroku: 44.03.05 Ilenarornueckoe oopasoBanue (¢ ABYyMs: pO(QUISIME TOATOTOBKH)

Hamnpasnernnocts (mpoduis): «/lonxonsHoe odpa3oBanue» U «HavansHoe oOpa3oBaHue»

Pa6ouast IporpamMmma JUCHUIIIUHBL «Marematuka

JI0Ka3aTeNIbCTBO.
[Inan

1. KBaHTOpBI.
Teopembl. CrpoeHue u
IIpumepsr.

Kpurepuu oneHUBaHUsL:

3 Oata — coaep)kaHue COOTBETCTBYET TEME;
MaTepual YeTKO CTPYKTypHPOBaH; COJAEPKUT
OCHOBHBIE BBIBOJIBL.

2 Gamna — colepiKaHue COOTBETCTBYET TEME;

MaTtepual COACPIKUT

BUAbBI TEOPEM.

CTPYKTYpUPOBaH;
JOIIOJIHUTENBHBIA MaTepuall, AOIyCKaloTCs
HETOYHOCTHU.

DJIEMEHTHI TCOPHUHU MHOXKECTB

BeIinonHeHune jomManiHeld paboThl: pelieHne
3aJa4 110 TeMe.

JomMarnss pabora

IlonsTus. Ux Mecto B mocTpoeHUn
MaTeMaTHIECKOH TeOpUHr

BeinonHeHne goManiHeil paboThl: pelieHHe
3aj1a4 0 TeMe.

Jlomamsss pabota

D1eMeHTH KOMOMHATOPUKH

BeInonHeHne joMaiiHel paboThl: pelieHne
3a1a4 0 TeMe.

JloMarnss pabora

CooTBeTcTBUSA BelnonHeHne JoMaliHen paboThl: peleHne JloMarnss pabota
3a1a4 0 TeMe.
OTto6pakeHus BeInonHeHne joMaiiHel paboThl: pelieHne JloMarnss pabora

3aJa4 1o T€ME.

Paznen 2 AnroputMmel. Lensie BeInonHeHne joMaiiHeld paboThl: pelieHne JloMarnss pabota
HeoTpHLaTenbHble ynucia. CUCTeMBbl | 3a/ay 110 TeMe.
CUHUCJICHHUS.
Paznen 3 Hemumocts. Llensle n Beinonnenue qomaniHeil paboThl: perieHue Jlomamsss pabota
palnMoHaibHbIe Yncna. JlecaTuuHbple | 3a1ad IO TEME.
npoOu. JleWCTBUTENbHBIC YHCIIA
Paznen 4 OyHkiuu. YpaBHEHUs. Brinonnenue qomaniHeil paboThl: pelieHue Jomamnss pabota
HepapeHcTBa. BenuunHsl. 3a7ad 10 TeMe.
OJeMEHTBI TEOMETPUH
Coaep:kaHue caMOCTOSITETbHOI PaGoThI MO AMCHUTIIMHE HA BHIOOP
Ne n/n U T U —— Copep:kaHue caMOCTOSITeJIbHOIM IIpoaykTel geATEILHOCTH
padoThl
Paznen 1 OOmue nousaTus reoperudeckux | A.  Co3maHHe HMHTEPAKTHUBHBIX WHTepakTBHBIE pE3EeHTAIN

OCHOB MaTCMaTHUKHU

TIpe3eHTANNH 110 TeEMaM pasJiena ¢
UCIIOJIb30BaHUEM IporpaMmsl MS
PowerPoint (konmuecTBo crnaiios
He MeHee 15, He 6onee 25).
IIpumepHbIE TEMBI:

1. MaremaTu4eckue TMOHATUS B
HaYaJbHOH IIKOJIE.

2. KomOuHaTopHBIE 3a7aud B
HadYaJbHOM INKOJIC W CIIOCOOBI MX

pemem/m MIIQAUINMHA
IIKOJIbHUKAMHU.
3. Hcnonn3oBaHHE D3JIEMEHTOB

TEOPHH MHOXXECTB Ha YpOKax
MaTEeMaTUKH B HaYaJIbHBIX
Kjaccax.

4. HayKTUBHBIE PAaCcCyXIEHUs B
HaYaJbHOH IIKOJIE.

5. JleAyKTHBHBIE pacCyKAEHUS B
HaYaJbHOH IIKOJIE.

6. OTHoOlIEHHE CTPOrOro H
HECTPOTOro MOpsAKA.

7. Bzanmuo OJTHO3HAYHOE
OoTOOpak€HHE  MHOXKECTBa  Ha
MHOXKECTBA. CHUMMeTpHUYHBIE
3JICMEHTHI.

8. OCHOBHBIE

BHbI
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anreOpanvecKux CTPYKTYp:
rpymnma, KONbIO, TMOJNe; HX
[PUMEPBHI.

b. Yuactue B mpeamerHoit
OJIMMITHAJIE IO MaTeMaTHKe.

Paznen 2

Anroputmsl. Lensie
HEOTPHULATENIbHBIE YUCIIA.
CucreMbl CUUCIICHUSL.

Co3pnanue HMHTEPaKTHBHBIX
IIpe3eHTaluii 0 TeMaM pasjena ¢
WCIONIb30BaHUEM MporpaMmbl MS
PowerPoint (kosimuecTBo ciaifos
He MeHee 15, He Gonee 25).
IIpumepHbIe TEMBI:

1. JlemoHCTpanus UCTIOIB30BAHUS
pa3IMYHBIX BHJIOB aAJITOPUTMOB
IIPH PELICHUH 3a]au.

2. Anroput™Mbl B Ha4dalbHOU
LIKOJIE.

3. PazButne OCHOB
QITOPUTMHYECKOH TPaMOTHOCTH
MJIaJIIUX IIKOJIBHUKOB.

4. AKCHOMAaTHYECKOE MTOCTPOSHHE
MaTeMaTH4eCKON TEOPHUH.

5. BenuumHHBIA  DOAXOJ K
MIOHATHIO HATYpaJbHOTO YHCIIA
(HaTypanbHOE YHCII0 Kak
pe3ynbTat H3MEepeHus
BEJIMYHHBI).

I/IHTepaKTI/IBHI)Ie Ipe3eHTalunu

Paznen 3

Hemumocts. Llenbie u
palroHaIbHbIC YHCIA.
HecsiTuuHble pOOH.
JletficTBUTEIBLHBIC YHCTIA

Co3nanue WHTEPaKTHBHBIX
IIpe3eHTaluii 10 TeMaM pasjiena ¢
UCIIOIb30BaHUEM IporpaMmel MS
PowerPoint (konmuecTBo ciaifios
He MeHee 15, He Oonee 25).
[IpumepHbIE TEMBI:

1. IIpu3Haku AEIMMOCTH 4YHUCEI B
HavaJIbHOM KypCce MaTeMaTHKH.

2. Pemero Oparocdena.

3. OcHoBHast TeopeMa
apupMeTHKu HaTypaJbHbIX
YHCel.

4. IIpocTble U cOCTaBHBIE YHCIIA.
5. Kparnsle u nenurenu.

6. OBoustoLys pa3BUTHUs NOHATUS
YHcoa.
7.T'eomeTrpuueckas
HMHTEpIpeTaIus
YHCIIOBBIX MHOXECTB.
8.Couzmepumsie u
HECOU3MEPUMBIE OTPE3KH.
9.0mepanuu Ha MHOXXECTBE
JEHCTBUTEIIBHBIX YUCEIL.
10.Hcropus 3apOXKICHUS
OOBIKHOBEHHBIX JIPOOCH.
11.3amaun  Ha TPOLEHTH B
Ha4daJIbHOW IIKOJIE.

12.CrapunHsie 331291 Ha
IIPOLICHTH! B HAYAJILHOM LIKOJIE.
13.OxoHOMHUECKHE 3a7auyd B
Ha4daJIbHOW IIKOJIE.

14 Ucropus 3apOXKAECHUS
JICHCTBUTEIBHBIX YUCEIL.

Pa3JINYHBIX

I/IHTepaKTI/IBHBIC Npe3eHTalunu

Pasnen 4

OyHKIMY. YpaBHEHUS.
HepasencrBa. BenuunHel.
DIeMEHTHI TEOMETPUHI

Co3pnanue HMHTEPAKTUBHBIX
Ipe3eHTalui [0 TeMaM pasjena ¢
KCTOJIb30BaHUEM MporpamMmel MS
PowerPoint (konm4ecTBo craiios
He MeHee 15, He Oouee 25).
ITpuMepHBIE TEMBI:

WHTepakTUBHBIE NPE3EHTALIN
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1. 3apoxnaeHue TEOMETPHH.
Wcropudeckuii acnexT

2. Hcropuueckue cBeaeHHS O
BO3HHKHOBEHHMH W  pa3BUTHU
TIOHATHUS «(DYHKIUS.

3. Nsyuenue (hyHKIMOHAITBEHOH
3aBUCHMOCTH B HayaJbHOM Kypce
MaTeMaTHKH.

4.  3aBHCHMOCTH MEXTY
BEJIMYMHAMHU.

5. Macca rena.

6. BenuuuHa yrna.

7.  Merponorus.

8. ImenoBanHOE YHCIIO.
IIpeobpa3oBaHne HMMEHOBAaHHBIX
qrCel.

9. [elicTBus HaJ

IMEHOBAaHHBIMH  YHCIaMH B
HaydaJIbHBIX KJIACCaX.

10. Metox koopauHaT Ha
npsMoil. Paccrosnue Mexay
JBYMsI TOYKaMH Ha IPSIMOM.

11.I'paduueckoe peleHue
CHCTEM u COBOKYITHOCTH
ypaBHEHUl c JIBYMSI

nepeMeHHBIMHE. [IprMepsr.

12.  I'paduueckoe  pemieHue
CHCTEM u COBOKYITHOCTH
HepaBeHCTB. [Tpumepsl.

13. U3 mcropun BO3HUKHOBEHHS

anreOpsbl.

14. V3 mcropun BO3HUKHOBEHHS
TEOMETPHHU.

15. [TIlpocreiimme 3amaun Ha
MOCTPOCHHUE.

5.3.006pa3oBaTe/ibHbIE TEXHOJIOTHH

IMpu opranu3anyuy U3y4eHUs JUCHUIUIMHBI OYAYT UCHOIb30BaHBbI CIEAYIONE 00pa3oBaTe/IbHbIE TEXHOIOTUU:
MH(POPMAIOHHO-KOMMYHHUKAI[OHHBIE TEXHOJIOTHH, TEXHOJIOTHS OPTaHN3alliH CAMOCTOATENFHON PaOOThI, TEXHOTIOTHS
pedaekcuBHOro 00yUeHUS, TEXHOJIOTUS MOAYIEHOTO 00y4eH s, TEXHOIOTHSI UTPOBOTO 00YUEHHMsI, TEXHOJIOTHU TPYNIIOBOH
JUCKYCCHH, THTEPAKTHBHBIE TEXHOJIOTHH, TEXHOJIOTHS POOIEMHOTO 00y4IeHH s, TEXHOJIOTHS OPTaHH3aIHI
y4e0HO-NCCIIE0BATEILCKON JEeITeIbHOCTH, TEXHOIOTUsI HPOEKTHOTO 00YUEHHUs], TEXHOJIOTHsl pa3BUTHUsI KPUTHUECKOTO MBIIUICHHUSI.

5.4. Texkyumii KOHTPOJIb, IPOMEKYTOUHbI KOHTPOJIb M IPOMEKYTOYHAS ATTECTAIUS

bBampHO-pedTHHTOBas KapTa AUCIUIUTHHEI 0(hopMIIeHa KakK MPIIOKEHHE K pabodeil mporpaMMe TUCIUIUINHEL.
®DOH/1 OLICHOYHBIX CPEJICTB LIS NPOBEICHUS IPOMEKYTOUHOM aTTECTAllMU 00YHYarOIMXCs 110 TUCIUIUIMHE O(POPMIICH OTICIbHBIM

JIOKYMEHTOM.
6. YA EBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE
6.1. PexoMeHayemas JiuTepaTypa
6.1.1. OcHOBHasI TUTEpaTypa
ABTOpHI, 3arnaBue, CChUIKA Ha AJIEKTPOHHYIO OUOIMOTEYHYIO CUCTEMY WznarenscTBo, TOX
COCTaBUTEIH

JI1.1 |Cabwuros, K.b. K Teopun ypaBHEHUI CMEIIAHHOTO THIA: MOHOTpadust / Mockga : ®usmarmiur, 2014.
K.b. CabuTos.
[OnexTponnsIii pecype]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275609

JI1.2  |Ilenuanckuii, C.b. |OcHOBBI HauaIBHOTO Kypca MaTEMaTHKU B IpUMepax U Musck : PUIIO, 2018..

3amavax : [12+] / C.b. [lenuanckuii. Pesxum gocrtyma: mo
MIOJNHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=497498

JI1.3

Eneuxux, N.A.

Maremaruka : yueoHoe nmocodue / U.A. Enenxux,
T.M. Cadponosa, H.B. Ueprnoycosa ; Enenxuit
rocynapcrBeHHbId yHuBepcureT uM. . A. bynuna, Kadenpa

Enen : Enenkunii rocymapcTBeHHBIH
yHuBepcuter uM. U. A. bynuna, 2016
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MATCMAaTHUKH U METOJUKHU ec IpenoaBaHuA
Pexum JAOCTYIIa: IO NOAMNUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=498149

6.1.2. lonoJIHUTeIbHAS JIUTEpaTYypa

ABTODBI, 3arnaBue, CChUTKA HA JICKTPOHHYIO OMOTHOTEUHYIO CUCTEMY W3naTenbcTBoO, TOI
COCTaBUTEIH
JI2.1 |KoG3aps, A.H. [MpuknanHas matemaTuyeckas ctaructuka / A.W. Ko63apse. - |Mocksa: ®usmatiut, 2012.

2-e 3., ucnp. [DNeKTPOHHBIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=82617
JI12.2 |EnpuanunoBa, I'.I'. |Onemenrapnas maremaruka / [.I". Enpuanunosa, Enen : Enenknii rocyiapcTBeHHBIH
P.A. MenbHHUKOB ; MUHHCTEPCTBO 00pa30BaHUs M HAYKH yauBepcuteT uM. W. A. byruna, 2016.
Poccuiickoii ®enepaunu, Enenkuil rocy1apcTBEHHBIN
yauBepcuteT uM. M. A. Bynuna.

Pexum nocryna: no noanucke. —

URL.: http://biblioclub.ru/index.php?page=book&id=498154
J12.3 |YepuernioB M.M., |Maremaruka: yueGHOe mocoOue I ydanuxcsi HadainbHbIX B |Mocksa : Poccuiickuii
Kapbaunnckas H.b |cpequux npodeccnoHanbHBIX 00pa30BaTeNbHBIX YUPEXKICHUH |TOCYJapCTBEHHBI YHUBEPCUTET
., Jlebenera E.C., |Pexxum mocrtyma: mo moarmmcke. — npasocyaus (PT'YII), 2015
Xaputonosa E.E. |URL.: https://biblioclub.ru/index.php?page=book&id=439595
6.2 IlepeyeHb MPOrpaMMHOro odecreveHust

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online)

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeuyenb nHGPpOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, MPO(deccHoHAILHBIX 023 TaHHBIX
- OBC «YHuBepcuTeTCKas OMOIHOTEKA OHIIAH»
- basel mansbIx Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAYJIST)
7.1|HaumeHnoBaHue crielaabHOTO MOMELICHUS: YUeOHas ayAUTOPHS JJIsl POBEACHUS JISKIMOHHOTO THIIA, TPAKTHYECKHX
3aHATHH, KypCOBOTO MPOSKTUPOBAHUS (BBIMTOIHEHHS KYPCOBBIX paboT), IPyNIOBBIX KOHCYJIBTALMNA, HHINBHYaIbHBIX
KOHCYJIbTAllUi, TEKYLIET0 KOHTPOJIS, IIPOMEXKYTOUHOU arrecTaiun, Y4yeOHas ayauropusi. OcHaleHHOCTh: MenoBast
Jocka-lmr., KoMmiekr yaeOHo# Mebenn, HOyTOYK, NPOEKIIMOHHOE 000pyAoBaHNE (MYIbTHMEAUHHBINA IIPOSKTOP M KPaH).
7.2|HaumeHoBaHuE CIIEIMATIBHOTO ITOMEIICHUS: TOMEIICHUE [l CAMOCTOSTEIbHOM paboThl, UuTanbHbIi 3ai. OCHAIIEHHOCTD:
TK-41T., [TnceMeHHBIH cTON-4 IIT. ¢ BO3MOKHOCTBIO MOJKITIOUEHHS K ceTh «HTepHeT» u obecredeHreM I0CTyIa B
AJIEKTPOHHYI0 HHPOPMAMOHHO-00pa3oBarenbHyto cpeay CI'CITY, Mapra-2 mT.

8. METOAUYECKHE YKA3AHMSA 110 OCBOEHHIO JUCITUITIJIMHBI (MOAY JIS)

OCHOBHOH COCTaBHOH YacThIO yu4eOHOTO Mporecca B IPenoJjaBaHuy JUCIUIIHHBL «MaTeMaTuKa» 00yJaronuMcs JHEBHOM (HOpMEI
00yueHUsI ABIISIFOTCSA JIEKLHUU U ITPAKTUUECKUe 3aHATUsL. O4eBUHO, YTO 00YJaIOIECs], aKTHBHO YJaCTBYIOLIUE B 3TUX 3aHITUIX,
CTIOCOOHBI YCIIEIIHEE OCBOUTD TIPEAMET.

Bce nexkuuu 06ydaromuMesi HEOOX0AUMO KOHCIIEKTUPOBATh. B KOHCIIEKT PEKOMEHYETCs! BBIUCHIBATH ONPEIEICHHS,
(OpMYIIHPOBKH U JJOKa3aTeNILCTBA TeOopeM, (popMyJbl u T.1. Ha moisix KOHCIEKTa clielyeT oMeydaTh BOIPOCHL, BbIJCICHHBIC
00y4JaroIuMes Ul KOHCYJIBTalUK C IPENOoJaBaTelIeM.
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BriBozibI, moTyueHHBIE B BUIIE GOPMYII, a TAakKe adrOPUTMBI PEIICHUS TeX MM MHBIX KJIACCOB 3aa4 PEKOMEHIyeTCs B KOHCIIEKTE
MOYEPKUBATH WIIK OOBOJUTH PAMKOM, YTOOBI MPH TIEPEUUTHIBAHIK KOHCIIEKTa OHH BBIICISIIMCH U JTyYIle 3alIOMUHAIKCH. [1oe3H0
COCTaBUTbH KPAaTKHUH CIIPABOYHUK, COAEPIKALINI ONpeeTeH s BaKHEHIINX MOHATHH 1 HauboJsee 4acTo ynoTpeonsembie hopMyIIbl
JMUCIUIUTAHEL. K KaX 10 JISKIMHU CleAyeT pa3odpaTh MaTeprall NpeblayIiei JeKIun. Ps BONpocoB MaTEMAaTHKH BBIHECEH Ha
caMocCTOsTeNIbHOE H3ydeHue. Takoe 3a1anne TpeOyeT OnepaTHBHOTO BEIIOJIHEHHS. B KOHCIIEKTe JIeKIiid He0OX0JUMO OCTaBUTh
MECTO JUIL OCBEIICHUS YIIOMSHYTHIX BOIIPOCOB.

Ha npakTrdeckux 3aHATHAX MOAPOOHO paccMaTpUBAIOTCSI OCHOBHEIE

BOIPOCHI JTUCIMIUTHHBI, PA30UPAIOTCS OCHOBHBIC THUIBI 33/1a4. K Ka)KIOMY MPaKTHYIECKOMY 3aHATHIO CICIyeT 3apaHee
CaMOCTOSITETHHO BBHIIOJIHUTE JOMAIIHEe 331aHie M BBIyIHUTh JIEKIMOHHBIA MaTepHal K cienyromei Teme. CucreMaTnyeckoe
BBITIOJTHEHHE JOMAIITHUX 33JaHUi 00s13aTeNBHO U SBISIETCS BAXKHBIM (haKTOPOM, CIIOCOOCTBYIOIIUM YCTICITHOMY YCBOCHHUIO
JTACIUATUTAHBIL.

B npornecce n3ydeHus AUCUUILTHHBI 00Y4Jaroniecs], Kak MpaBuIIo, CTAIKUBAIOTCS C PSIOM TpynHocTell. B yacTHoCTH, B TEOpHI
MHOECTB, a0CTpaKTHOH anredpe mpeodiaatoT abCTPAKTHO-IOTHYECKUE PACCYKACHHS B CPABHCHUH C aHATUTUYECKUM amnapaTom
(bopmynamu u anredpandecKUMH BBIBOJIAMH), KOTOPBIH IpeodIanan B IpYyTruX MaTeMaTHYECKUX AUCIUILTHHAX.

Eme o/iHa TPYIHOCTD CBsI3aHA C HEOOXOJAUMOCTBIO «IIEPEBOJIA» A0CTPAKTHBIX TEOPETUKO-MHOKECTBEHHBIX TIOHATHH U MOJ0KSHUI
Ha KOHKPETHBIH SA3BIK HCCIIETyeMOH peabHOi cuTyanun. B cBOIO ouepesp, U penieHn KOMOMHATOPHBIX 331a4 BaKHO
«IIEPEBECTI) COJIEPIKAaTeNBHOE TONKOBAHUE 3291 Ha aDCTPAKTHBII SA3BIK TEOPETHKO-MHOKECTBEHHOI KOMOMHATOPHON MOJCIIH.
YT0oOBI CIIPaBUTHCS C ITUMH TPYAHOCTSIMH, HY’KHO PEIIUTh JOCTATOYHO MHOTO 337124, YTO IACT BO3MOXKHOCTD TITy0)Ke ITOHATH
OCHOBHBIC MOJIOKEHHUS Pa3/eNIOB H3y4aeMOl TUCIUIIIMHBI, HAYYUTHCS MPUMEHSTh UX MPHU aHAM3e KOHKPETHOW CUTyaluu. B 3Toi
CBSI3M THITOBBIE 32/1a4H, PACCMOTPEHHBIE B PEKOMEHIYEMBIX YUeOHBIX IIOCOOUSX, CllelyeT pa3o0paTh BHUMATENBHO, 00paIasich npu
HEOOXOANMOCTH K COOTBETCTBYIOLIMM yKa3aHHUSIM, HOAPOOHBIM PEIICHUSIM MIH oTBeTaM. IIpH 3TOM HElPEeMEHHBIM YCIIOBHEM
SIBIISIETCS TITyOOKOE YCBOGHHE COOTBETCTBYIOIIETO MaTepuaia Mo KOHCIIEKTY JeKIUH WIN y4eOHHKY.

ITpu pentenuy 3a1ay B NEPBYIO OUepesib cIeAyeT 0OpallaTh BHUMaHUE Ha JOTMYECKUN aHAIIN3 coJepskKaHus 3aa4l, 0O bsICHEHHE
BBITIOJTHSAEMBIX OTlepayii. B KoMOMHATOPHBIX 3a/1a9ax IOJIE3HO MPOIYyMaTh HHBIE BO3MOKHBIE TIOIXO/IBI K X PEIICHUIO HITH
peleHne Ipy HEKOTOPBIX BUJOM3MEHEHUSX YCIOBUM 3aqaun. PelieHre 3a1au onpeie/IeHHOro TUMa clielyeT IpoaobKaTh 10
MPUOOPETEHNS TBEPABIX HABBIKOB.

ITpu pemieHny 3a1a4 (He TOJBKO MaTEMaTHYECKHX ), KOTOPBIC KAXKYTCsl HAHO0JIee CIIOKHBIMH, CICAYET MPUICPIKUBAThCS HIKE
MIPUBEICHHBIX pEeKOMEHIANNH, TaHHBIX akageMukoM A.b. Murmamom.

1) Baxno 11 I10JO0TBOPHOTO paboydero AHs nopadoTaTh XOTs Obl HEJONTO HAaKaHyHE BedepoM. Bbl kak Obl 1afuTe 3a1aHue
MMO/ICO3HAHUIO ¥ YTPOM CIIEAYIOIIETO THS BCTAHETE C SICHOM MPOTrpaMMOoii IeHCTBUI.

2) YtoOBI CABUHYTHCS ¢ MEPTBOM TOUKHU IIPHU PEIICHUH TPYJHOM 33124, HEOOXOJUMO CO3HATEIbHBIMU YCWINSIMU, MHOTOKPATHO
MIOBTOPSISL pacCyKICHUS, TOBECTH Ce0s IO COCTOSHUS, KOTIa apT'yMEHTHI «3a» H «IIPOTUBY» H3BECTHBI HAU3YCTh, a BCE BBHIKJIAJKU
poJienbIBaloTCs 6e3 Oymaru, B yme. Takast HOATOTOBKA HACTOJIBKO 00er4aeT paboTy HOACO3HAHMUS, YTO OUYEHb CKOPO PEIICHUE
TpUZIET, caMo cOOOH.

3) MOKHO UCKYCCTBEHHO PEryJINPOBaTh COOTHOILIEHHE MEX 1y paboToi CO3HAHUS U MOJCO3HAHMS, MKy aHATU30M («1a» WK
«HET») ¥ MHTYUIHEH (1 «Ia» U «HEeT» OTHOBPEMEHHO). UTOOBI YBEHMUHTE YACIBHBIH BEC KOHTPOJISI, MOKHO paboTaTh BMeECTe ¢
KPUTUYCCKHU HACTPOCHHBIM COaBTOPOM, ‘{TO6I)I MOACTETHYTh HHTYUIUIO — C COaABTOPOM, CKJIOHHBIM ¢)aHTa3I/IpOBaTb.

4) EcTb TOJIBKO OJIMH ITyTh — YIIOPHBIMHU, HEOTCTYITHBIMHU YCHITMSIMH, PELIEHHEM BCIIOMOTATENbHBIX 3a/1a4, TOJIXOAaMH C Pa3HbIX
CTOpPOH, OTMETas BCC MNPETATCTBUA, OT6paCbIBafI TMMOCTOPOHHUE MBICJIH, JOBECTH CC6$1 J10 BJOXHOBCHHM, KOT'JIa CO3HAHUE U
MOJICO3HAHHE CMELIHBAIOTCSI, KOTAa CO3HATENILHOE MBIIUICHHE ITPOIOJDKAETCS BO CHE, a MMOJCO3HATENBHOE — HAsBY.

[Mocite n3ydeHus onpeaeneHHON TEMBI 1 PEIICHHs TOCTATOYHOTO KOJIIMIECTBA COOTBETCTBYIOLIMX 32134 00yJaromeMycst
PEKOMEHITYeTCsl BOCIIPOM3BECTH 110 IAMSTU ONpPeNeIeHUs, BBIBOIbI (HopMyI, HOPMYIUPOBKH U JI0Ka3aTEIbCTBA TEOPEM, IIPOBEPSLS
ce0st KaxXIBIi pa3 o yUeOHHUKY WM KOHCIIEKTY JeKIui. KOoHTpoJIbHbIe BOPOCH, MPUBOANMEIE B KOHCTIEKTE JIEKIHH 10
JUCHUINIMHE, UMCIOT 1LI€JIb IIOMOYb 06yl{a}0meMycsl B TaKOM INOBTOPCHUH, 3aKPCIIIICHUN U TPOBEPKE MPOUYHOCTH YCBOCHU
W3y4EeHHOTO MaTepHala.

Yacro HCAOCTATOYHOCTb YCBOCHHS TOI'O MJIK MHOT'O BOITPOCA BBISICHACTCS TOJIBKO IPHU U3YYCHUU ﬂaﬂBHCﬁLHCFO Mmarepuaia. B stom
cllydae HaJo MMOBTOPHTH TUIOX0 M3YYSHHBIH pa3/iell, BHUMATENbHO pa3o0paB MaTeprai yaeOHHKa, a TakKe MpopaboTaTh 3a1aum.
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IIpunoxxenne
BaipHO-peATHHTOBAs KapTa AUCHUILTHHBL « MaTeMaTHKay
Kypc 1 Cemectp 2
Bun xontpons MuHuMansHOE KOJIMIECTBO MakcumanbHOE
OaymioB KOJIMYECTBO OaJIJIOB
HaumenoBanme pasaeja «Oﬁume MOHATHUS TEOPETUYCCKUX OCHOB MAaTEMATUKHU (3.]'IeMeHTl>I TEOPUHU MHOKECTB, IOHATHUHA, UX MECTO B
MOCTPOEHHUH MATEMATHYECKOI TeOpHH, KOMOHHATOPHUKA, COOTBETCTBHUS, OTHOIIEHHSI, 0TOOPAKEHHUST)»
Paznen 1.1. OO1ire MOHATHS TEOPETHYECKUX OCHOB MATEMAaTHKHU (TeOpeTHUYECKHi OJI0K)
Tekymuii KOHTPOJIB 110 pasfeiy: 22 33
1 AynutopHas paborta 10 14
2 CamocrosTenbHas pabota (crienuanbHbie 00s3aTeNbHbIC POPMBI) 10 16
3 CamocrosiTenpHas pabota (crenuanbHbie GopMbl Ha BEIOOP 00yJaroIIerocs) 2 3
KouTponbsHOEe MEponpHsITHE 1O pa3aeity 2 5
TIpomexyTOUYHBII KOHTPOJIb 24 38
Paznen 1.2. O61une MOHATHS TEOPETHYESCKUX OCHOB MaTeMaTHKU (TIPAKTHYECKHI OII0K)
Texymimii KOHTPOJIb 10 pa3Aeiy: 30 56
1 AynutopHas paboTa 16 32
2 CamocrosrenbHas pabora (creruanbHble 00s3aTebHbIe POpMBbI) 11 19
3 CamocrositenpHas pabota (crennanbHbie GopMbI Ha BEIOOP 00y9aroIIerocs) 3 5
KoHTpossHOE MEpONpHATHE 10 pa3neny 3 6
ITpoMexyTOUYHBIH KOHTPOJIb 32 62
ITpoMexxyTouHas aTTecTanus 56 100
HUroro: 56 100

Buap! koHTpOIIA

HepequL HJIN IPUMEPBI 33,[[3.HI/II71, KPUTEPUHN OLICHKH U KOJIMYCCTBO OaoB

TeMsl U1 U3y4eHHsI © 00pa3oBaTeNbHbIE
Pe3yIbTaTHI

Texymmii KOHTPOJIb MO pa3feday « O0mue NOHATHSA Te

OpeTHYeCKMX OCHOB MATEMATHKH (TeopeTHYecKHUii 0J10K)»

1 | AynutopHas padorta

KoncnexrupoBaHue JIGKIIMOHHOTO MaTepHaja

Kpurepuu oneHuBanus:

1 OGamm — KOHCHEKT JIEKIMA COOTBETCTBYET TEME€ H OTPa)KaeT OCHOBHBIE TEOPETHYECKUE
IIOJIOKEHMS; HamMCcaH pa300pUMBO; CHUCTEMHO CTPYKTYPHUPOBAH; COAEPKHUT IONOJHUTEIbHBIN
MaTepHall, HalIGHHBIH 00YYaIOIIUMCS 110 JOTIOTHUTEIEHBIM HCTOUHHKAM.

[Ipumeyanue: HaTMYHEe KOHCIIEKTA JIEKIIMOHHOTO MaTepHaa ABISICTCs 0053aTeIbHBIM.

TeMbI TeKIIOHHOTO MaTepHaa;

1. DreMeHTBI TEOPUN MHOKECTB.

2.  Tlonstus. HMx wMecro B INOCTPOCHUHU
MaTeMaTU4ecKol TEOpHUH.

3. DneMeHThl KOMOMHATOPUKH.

4. CooTBetcTBHsl. BUHApHbIE OTHOIIEHMSL.
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Pabora Ha ceMHHApCKUX 3aHATHAX.

Kpurepuu orneHuBanus:

3 Oamia — aKTHBHOE YydJacTHe B OOCYXICHHH TEOPETHUECKHX BONPOCOB (OMpOC; deTKas
(hopMyIHpPOBKa OIpeeTICHIH); IPAaBHILHOE PEIIeHNe IPAKTHIECKOH 3a1a4n Y JOCKH.

2 Gamra - ydactHe B OOCYKIEHHH TEOPETHYECKHX BONPOCOB (OMpoc; 4YeTKas (hOpMYIHpOBKa
OTIPEICIICHHUH ).

1 Gamn — ygacTre B onpoce.

Hamucanne MaTeMaTU4eCKUX JUKTAHTOB

Bpewms nposenenus — 7 - 10 MUHYT.

IIpuMephl BONIPOCOB:

1. IMepeunciiure BUIbI TIOJIMHOMXKECTB, IIPUBEIUTE IIPUMEPBL

2. 3anuImTe OCHOBHBIE ONEPAIUK HaJl MHOKECTBAMH.

3. 3anuinTe CBOMCTBA OMOJIHEHHS ABYX MHOKECTB. JI060€ TOKaXHTE.

4, 3anuimTe CBOMCTBO JUCTPHUOYTHBHOCTH JIEKAPTOBA IPOM3BEIEHUS OTHOCHTEIIHHO

HEePECCUCHUSI MHOKECTB.
Kpurepunu onennBanus (MpaBUIbHOCTD):

4 Gayuta: BRICOKUH YPOBEHB.

IIpencrasnena yetkas GopMyIHpPOBKA KKIOTo onpeaeneHus. JlomyckaeTrcs 1-2 HETOYHOCTH.

3 fata: cpeTHUH ypOBEHb.

IMpencraBnena yerkas GopMyIMPOBKa onpeneneHus. JJanel pOpMyITUPOBKU HE BCEX ONPEACICHHUI.
Jomyckatorcst 3-4 HETOYHOCTH.

2 faia: HU3KUH YPOBEHb.

[IpencraBnena HeyeTkass GOPMYITUPOBKA OTIPEACTICHUH.

5. Otobpaxenus, anredpanyeckue CTpyKTYpbIL.

HpI/IMepHLIe TCMBbI JJId HAalTMCAaHHUs MAaTCMATHYCCKUX
JUKTAHTOB.

1. DaeMeHTHI TEOpPUH MHOXKECTB.

2. DnemeHTsl KoMOMHaTOpuWKU. [IpaBmiIO CyMMBL,
TPaBHIIO NIPOU3BEICHHUS.

PesynbTaTel 00yueHuUS:

VK-1.1. AHanu3upyer 3a1ady, BbIIEIssA 3Talbl ee
pelenust, 1eHcTBYSA 0 PELICHUIO 3a1auu

3HaeT: cnocoObl, MPUEMBI, AITOPUTMBI PEICHHS
MaTeMaTHYEeCKUX 3ajau.

VYwmeer: TIPUMEHSITH CIoCo0HI, TIPUEMEI,
ITOPUTMBI 715l PEILICHUS TIOCTABJICHHBIX 3a/1a4

CamocrostenbHas pabora (00s3aresbHbIe GOpMBbI)

Bemonnenue goManseit paboTel (KOHCIIEKT)

Kputepuu oneHnBaHus:

5 GauoB — COJEpXKAHHUE COOTBETCTBYET TEME; MaTepHal 4YETKO CTPYKTYPHPOBAH; COJICPIKHT
OCHOBHBIE BBIBOJIBI.

4 Oamra — colepKaHHE COOTBETCTBYET TEME;
JIOTIOJIHUTEIIbHBIN MaTepHall, JOMyCKAITCS HETOYHOCTH.
3 Gara — conep)kaHHe COOTBETCTBYET TEMeE; MaTepHall YaCTHYHO CTPYKTYPHUPOBaH; IOKIaa HE
COJICP)KHT JIOTIOJHHUTENBHBIN MaTepual, I0IyCKaloTCsl OLIMOKH.

Marepuan

CTPYKTYPHPOBAH; COJCPKUT

Tema JUJI BBITIOJIHCHU S CaMOCTOSITCIIbHON pa60TI>IZ

Tema 1: Ilonstua. KX MecTo B IOCTPOEHHUHU
MaTeMaTU4ecKoi TEOpUH
Inan

1. IlonsiTHA, €ro Npu3HaKy.

2. CopepxaHue U 00beM MOHATHS.

3. OmpenensiemMble U HEOTIPEAesIeMbIE TIOHSTHSI.

4. CriocoOBI oTpeieIeH s TOHSTHS.

5. CTpyKTypa OHNpeZeNeHHs 4epe3 poJ M BHIOBOE
otnnuue. [Ipumepsl Takux OnpeaeneHH.

Tema 2: DneMeHTBl KOMOMHATOPHKN

1. IlpaBuio CyMMBI.

2. IIpaBuio npousBeaeHusl.

3. Pazmemienus 6e3 noBTopenuil. IlepectaHoBKu.
Coueranus.

4. Tlpocreiimue cBOMCTBA YKCIa COYETaHUM.
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Brmonnenue groManaeit paboTe

Kputepun oneHuBaHus:

3 Gamwna — goMallHee 3aJaHUE BBIIOJIHEHO MOJHOCTBIO, HE CONEPKHUT CTPOTHX MAaTEMAaTHUYECKUX
OIINOOK.

2 Ganna — JOMalIHee 3aJlaHKe BBIIOJHCHO MOJHOCTBIO, CONEPKUT 1-2 MaTeMaTHYecKue OINOKH;
HeToYHas (GOPMYNIHUPOBKA OIPEICIECHHS.

5. CoengmHenuss ¢ TOBTOpeHusIMH. Ywmcio
MIOZAMHOXECTB KOHEYHOTO MHOXKHCTBA.

4. CriocoOblI peleHns KOMOMHATOPHBIX 3a/1ay.
PesynbTaThl 00y4eHHUS:

VK-1.2. HaxoguT, KpUTHYECKH aHAIU3UPYET M
BpIOUpaeT uH(OpMaIMIO, HEOOXOOUMYIO AN
peIIeHus TOCTAaBICHHON 3a/1a91

3Haer: MaTeMaTHYeCKYI0 TEPMUHOJIOTHIO;
OCHOBHBIC JTalbl pEIIeHUS MaTeMaTHYeCKHX
3azad.

VYMeeT: HaXOAWTh, AaHAIU3HPOBATb, HAXOJUTH
Hy)KHyt0 HHQopMammioo (M3  yCIOBUH)  aus
peLICHUs] MaTeMaTHYECKHX 3a/1ad

CamocrositenbHas pabora (Ha BEIOOD
00y4aroIIerocs)

IIpe3enTanuu no Teme

3 Oamia - Tpe3eHTAlMs COOTBETCTBYET BBIOPaHHOH TeMe; BBIIOJHEHA B COOTBETCTBUH C
OCHOBHBIMH TPeOOBaHMSIMH K MPE3CHTALSIM; HE COJEPKUT HETOUHOCTEH 1 OMINOOK.

2 Oamia - TpE3CHTAMs COOTBETCTBYET BHIODaHHON TeMme; BBIOJHEHAa B COOTBETCTBUH C
OCHOBHBIMH TPEOOBAaHUSIMH K IIPE3SHTALMSIM; COJIEP)KUT HETOUHOCTH.

IIpumepHBbIE TEMBI TEKTPOHHBIX IPE3EHTALNIH:

Tewmbl npe3eHTanun:

1. DrneMmeHTHl Teopuu MHOXKeCTB. IloHsTHe
MHOXECTBA. OnemeHnT  MHOxecTBa.  Ilyctoe
MHOXXECTBO. [IpHMepbl KOHEYHBIX M OECKOHEUHBIX
MHOJECTB.

2. CnocoObl  3amaHusi  MHOXecCTB.  PaBHbIe
MHOecTBa. [ToAMHOXKeCTBO.

3. VHuBepcalbHOE MHOXECTBO. BHUIBI MHOXKECTB.
Kpyru Ditnepa. [Inarpamma Diinepa-Benna.

4. Onepauuu HaJl MHO>KECTBaMH, UX CBOHCTBA.

5. DneMeHThl TEOpHUM MHOXECTB B HayallbHOM
IIKOJIE.

6. Teopembl B HAUAIILHOM IIKOJIE.

7. IlpaBunbHBIE U HENIPABUIIBHBIE PACCY KICHHS.

8. JlexyKTHBHBIE pacCyKICHHUS B HAYAIILHOM LIKOJIE.

9. HIyKTHBHBIE PacCYKICHUS B HAYIbHOU IIIKOTIE.

10. MaremaTndeckue MOHATHS B HadaJdbHOM IIKOJE
(1 xmacc).

11. MaremaTu4eckre MOHATHS B HAYaJIbHOW IIKOJIC
(2 kmacc).

12. MateMaTH4yecKue MOHSITHS B HAYaJIbHOW IMIKOJIC
(3 kmacc).

13. MaremaTndeckue IMOHATHS B HadaJdbHON IIKOJE
(4 xmacc).

Pesynbrarsl 00yueHus:
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VK-1.2. HaxoguT, KpUTHYECKH aHAIU3UPYET M
BpIOUpaeT uH(OpMaIMIO, HEOOXOIUMYIO AN
pelIeHns NoCTaBICHHON 3a1a4u

3Haert: MaTeMaTHYECKYIO TEPMHHOJIOTHUIO;
OCHOBHBIE DJTambl pENIeHHS MaTeMaTHYeCKUX
3azad.

VYMeeT: HAXOAWTh, AaHANM3HPOBATH, HAXOJHUTH
HY)XHyI0 uHQopMamuio (M3 yCIOBUH) A
pEIICHU MaTeMAaTHIECKHX 3aad

KOHTpOJIBHOE MEPONPHATHE 110 PA3ILITy

TectupoBanue: «OOIIE TOHITHS TEOPETHIECKUX OCHOB MareMaTnku. OCHOBHBIE TEOPETHIECKHE
TOJIOXKCHUSD.
Kpurepuu oueHiBanus (PaBUIIbHOCTD BBIIIOIHCHHUS TECTA):
5 GaJIOB: BHICOKHH YPOBEHb.
4-3 Gayna: cpeiHUiA yPOBEHb.
2-1 Gamt: HU3KHUI YPOBEHb.
[prmepHBIe 3a1aHus IJIs1 TECTHPOBAHHS

1. Chopmymupyiite (3anummure) 3aK0HBI ¢ MopraHa Ajst BICKa3bIBaHUH. JIoKaXHTe UX C
MOMOIIBIO TaOIHIBI HCTHHHOCTH. (1 6amm)

a)AANB=Av B,

6)Av B=AAB.

2. TlepeuncnuTe OCHOBHBIE CBOWCTBA ONEPAIMU IEpECEYEHHS MHOXKECTB. (JloKaxkute OJHO U3
HUX.)

(1 6amn)

3. lana teopema: «J1jis1 TOro 4ToObI IBE MPSAMBIC MTEPECEKATICh, HEOOXOAUMO, YTOOBI OHH JICKATH
B OHOHU TuTOCcKOCTHY. CHOPMYITUpPYHTE TEOPEMBI, SBISIONINECS 00paTHOM, MPOTHBOMONOKHON |
00paTHO MPOTHBOMOJIOKHON naHHOW. Kakas u3 Hux BepHa? (1 6amm)

4. Yto HazbIBaeTCA pa3MelleHneM 0e3 TOBTOPEHUH M3 N SIEMEHTOB M0 M 3JIeMeHTOB? 3amummmTe
hopmymy (popMyITEl) HAXOKACHHS YHCIAa TAKUX Pa3MEIICHHH.

(1 6amn)

5. YTto Ha3bIBaeTCs COOTBETCTBHEM MEXIY >JeMEHTaMH IBYX MHoxecTB? UrTo Takoe «obpa3
3JIEMEHTa» U «IOJIHBIN pooOpa3 anementa»? (1 O6amr)

Kputepun onieHMBaHU

5 0a/IoB: BHICOKUH YPOBEHb.

4-3 Gayta: cpeTHUA yPOBEHb.

2-1 GaJyur: HU3KHH YPOBEHb.

Pesynbrarel 00yueHHs:

VK-1.1. Aranusupyer 3agauy, BbIIEISI 3Talbl €e
peIIeHus, TeHCTBHSA 110 PEIIeHHI0 3a0a9l

3HaeT: cnocoObl, MPUEMBI, AJITOPUTMBI PEHICHUS
MaTeMaTHYEeCKUX 3a/1ad.

Ywmeer: MPUMEHATH CIOCOOBI, MIPUEMBI,
QJITOPUTMBI JUISl pEIICHUs] IOCTABIECHHBIX 337124

IIpoMexyTOYHBIH KOHTPOJIb (KOJMYECTBO Oa/LIOB)

MuHMMAaIBEHOE KOJIMYECTBO 0aioB - 24

MakcuManbHO€e KOJIHYECTBO Oaios - 38
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Texkymmii KOHTPOJIb MO pa3zaeny «O01e NOHITHS TeOPeTHYECKNUX OCHOB MaTeMAaTUKHU (MPaKTHYeCKUi 0J10K)»

1 | AynuropHas pabora

Pabora Ha cCeMHHApPCKHX 3aHATHAX.

Kpurepuu orneHuBanus:

4 Oamnma — akTHBHOE ydacTue B OOCYKICHHH TEOPETHYECKHX BOIPOCOB (OMPOC; YeTKas
(hopMyIHpOBKa ONpeaeTIeH i ); MPaBUIbHOE PEIICHNE MPAKTUIECKHX 33/1au Y JJOCKH.

3 Gamia - y4acTHe B OOCYKICHHH TCOPETHUECKHX BOIPOCOB (OIMpOC; 4eTKas (opMyIHpOBKa
OTIPEICIICHHUH ).

2 fata — ygacTue B OIpoce.

BeImonHenye KOHTPOIBHBIX PadoT.

[TpumMepHBIe 3a1aHuUs ISl BEIOJHEHUSI KOHTPOJIBHOM paboThr Ne 1.

1. U3o0pazuTe Ha YMCIOBOM NPsAMON M 3amaiiTe yKa3aHHEM XapaKTEPUCTHYECKOTO CBOMCTBa
MHOECTBO:

) ANBNC  0) AUB'NC; (AUB) \C,  ecm
A:{x‘xeR,—1£x<3}, B:{x‘xeR,xZZ},

C:{x‘xeR,O<x<5}.

3. A — MHOXeCTBO Tpameuuii, B — MHOXECTBO YETHIPEXYTrOJIbHHKOB, HMEIOIINX MPIMO
yron, C — MHOXecTBO KBazapaTtoB. [locTpoiite kpyru Difnepa [uis JaHHBIX MHOXECTB M OTMETHTE

HITPUXOBKOM 00JIaCTH, H300paXKarolre MHOXKECTBA: a) A \ BUC;0) (A \ B)MC.

[IpumepHbIe 3a1aHus IS BBIOJIHEHHS KOHTPOJILHON paboTh Ne 2.

5 4
1. Beruucnurs: a)Af + Ag + As; 6)%

2. Pemnte ypaBHEHHe: a) 5C;r:1 =8C,, ,; 6 Cr? = %C:ﬂ'

3.CKONBKAMHE CIIOCOOaMHU MOKHO PACCTaBUTh Ha IIAXMATHO JOCKe 3 Gerble merku?

4. CKONBKUMHU CHOCOOAMH MOXKHO COCTaBHTH J030p M3 TPeX CONAaT U ogHoro odwuiepa. Ecmu
umeetcs 80 commat u 3 odurepa?

5. Ha maxmMaTHOM TypHHpE, IPOBOJMBIIEMCS B OJHH Kpyr (JIFOObIe [jBa YYaCTHHKA BCTPEUYAIOTCS
Mex 1y coboit onuH pa3), Osuta ceirpana 91 maptust. CKONIBKO YeJIOBEK yJacTBOBAJIO B TypHHpE?
Kpurepuu oueHnBanus (IpaBUIbHOCTb):

4-5 GaJTOB: BEICOKUI YPOBEHD.

Bce 3aJaHrs BBIMNOJIHEHBI BEPHO 663 OLI_II/I6OK; MNPUBEACHBI OCHOBHBLIC J0Ka3aTCJIbCTBA, YCTKO
cOpMyJIMPOBaHbI OCHOBHBIE BBIBOJIBL.

Konrpomnphas padora Ne 1.

Tema: DireMeHTBI TEOPHUU MHOKCCTB.

Pesynbrarsl 00yuenus:

VK-1.1. Ananusupyet 3agady, BBIAEISS 3TAIbI €€
peleHus, ISHCTBUS 110 PEIICHUIO 331a41

3HaeT: cnocoObl, MPUEMBI, ANTOPUTMBI PEICHHS
MaTeMaTHYECKHX 3a/1ay.

VYwmeer: TIPUMEHSITH CIOCOo0HI, TIPUEMEI,
ITOPUTMBI JIJIsl PEILICHUS TIOCTABJICHHBIX 3a]1a4

Konrposphas padora Ne 2.

Tema: DeMeHTHl KOMOWHATOPUKH.

PesynbTarel 00yueHUs:

VYK-1.1. Ananusupyer 3aiady, BbIIEJsAsA dTalMbl €€
peleHus, ISHCTBUS 110 PELICHUIO 3a1a4H

3HaeT: CmocoObl, IPHEMBI, aJrOPUTMbI PEIICHUS
MaTeMaTHYECKHX 3a/1ad.

Ywmeer: MPUMEHSATH CIOCOO0BI, TIPUEMBI,
ITOPUTMBI 7S PEILICHUs TIOCTABJICHHBIX 3a/1a4
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3 Gayuia: cpeJHUN YPOBEHb.

Bce 3amaHus BBINOIHEHBI BEPHO, HO JOIYCKAETCA OJHA - JBE OLIMOKH; IPUBEACHBI OCHOBHBIC
JIOKa3aTeIbCTBA.

0 — 2 Gayma: HU3KUH YpOBEHb.

3amaHus  BBIIOJHEHBl C OmMOKaMu; TIpHBeleHa (GOPMYIHPOBKAa JOKa3aTelbcTB  (Oe3
JIOKa3aTeNIbCTBA); HeBepHas (hOPMYIHPOBKA JT0KAa3aTEIbCTB.

[Ipumeuanue:

MakcumanbHOe KOJMYECTBO OalioB 3a BBIIOJHEHHE KOHTPOJIBbHOW paboTel — S5 0amios;
MMHHUMaNbHOE — 3 Oasua.

Komnoksuym.

[TpumMepHBIe BOIPOCH! VISl 00CYKACHHS

IMoHsITHE COOTBETCTBHSI.

CrnocoObI 3a/1aHNs] COOTBETCTBHIA.

O0pa3 31eMeHTa U IOJIHBIH Tpoodpa3 dIeMeHTa.

Hexoropsie Tunsl cooTBeTcTBHA. Oniepanuy HaJl COOTBETCTBHUAMH.

IlonsiTHe oTHOIIEHUS.

I'pad oTHOmIECHNS.

OCHOBHBIE CBOWCTBA OTHOLIEHUH. OTHOLICHHE SKBUBAJICHTHOCTH.

OrtHotrenne nopsaka. OTHOLIEHHE CTPOTOTO M HECTPOroro mopsiaka. IIpumMepst.
Otobpakenust. OCHOBHBIE ITOHATHSI.

0. [Monwuenii mpoodpas. OOpaTHOE 0TOOpaKEHNUE.

1. B3auMHO 071HO3HAYHBIC OTOOPAKEHHS.

12, PaBHOMOUTHBIE MHOXKECTBA. [IprMepEL.

13. CuetHble MHOXecCTBa. [Ipumepsl.

Kpurepuu onieHuBaHus (MpaBUIIBHOCTD BHITIOJTHEHHS TECTA):

5 6ayuTOB: BBICOKHI YPOBEHB, BCE 3aJaHUS BHIIIOJHEHBI BEPHO 0€3 OMIMOOK; MPUBEICHE OCHOBHBIE
JTOKA3aTeNbCTBA; Y€TKO CHOPMYTHPOBAHBI OCHOBHEIC BBIBOJIBL.

4 Gayuta: cpefHMH YpOBEHb, BCE 3a/IaHUs BBINOJHEHBI; MPUBEJCHBI OCHOBHBIE JOKA3aTeNIbCTBA;
4eTKO c(hOPMYJIMPOBAHBI OCHOBHBIE BHIBOBI, IOMYCKAIOTCS OIIMOKH.

0-3 Gayuta: HU3KUH YPOBEHb, BBIMOIHEHO MeHee 50% Bcex 3aJaHuil; TOMyCKAIOTCS OMIHOKH

BBOoOo~NOR~WNE

Tema konmokBuyMa

«CooTBeTCTBHSI.

BuHapHbIC OTHOLICHHSL.

OtobpaskeHusl, anredbpandecKie CTpyKTyphDy
Pesynbrarel 00yueHHs:

VK-1.2. Haxomut, KpUTHYECKH AaHAIU3UPYET U
BbIOMpaeT WHMOpMAIMIO, HEOOXOMUMYIO IS
peLIeHus HOCTaBIEHHON 3a/1auu
3Haer: MaTeMaTHIeCKYIO
OCHOBHBIC JTalbl PELICHUS
3a1au.

YMeeT: HaxoQuTh, AaHAIM3UPOBAaTh, HAXOIUTh
Hy)KHY0 HHQOopMammioo (M3  yCIOBHH) s
pelLIeHust MaTeMaTHYEeCKUX 3a/1a4

TCPMUHOJIOTHIO,
MaTEMaTU4YCCKUX

CamocrositensHas pabota (00s3aTenbpHbIe HOPMBI)

BrinmonHenue nomariseil padoTsl

Kpurepun oneHnBanus:

2 Ganna — JOMAlIHee 3aJaHUE BBIMOJIHEHO MOJHOCTHIO, HE COACPIKHUT CTPOTHX MATeMaTHYECKUX
OIIHOOK.

1 Gayur — moMamrHee 3a/laHUE BBITOJHEHO MOJHOCTBIO, COAEPKHUT 1-2 MaTeMaTHYecKue OMMOKU
WM HEeTOYHAs (POPMYITHPOBKA OTpEIeTICHHSI.

Pe3ymnbTaTel 00yueHHS:

VK-1.1. Aranuzupyer 3aaaqy, BbIIEINsAs 3Talbl ee
peLIeHust, IeHCTBHS 110 PELISHHIO 3a1a4u

3HaeT: cnocoObl, MPUEMBI, AITOPUTMBI PELICHUS
MaTeMaTHYEeCKUX 3a1ad.

VYwmeer: TIPUMEHSTD CHoco0Bbl, TIPUEMBL,
ITOPUTMBI VISl pEIICHHUs] OCTABICHHBIX 33124
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CamocrosrenbHas pabora (Ha BEIOOD
00y4aroIerocs)

[Ipesenrauuu no reme

5 OamioB - Ipe3eHTalnsd COOTBETCTBYCT BBI6paHHOfI TEME 06yqa}oumxcsl; BBIITIOJIHCHA
COOTBETCTBUU C OCHOBHBIMH Tpe60BaHI/I$[MI/I K IMpE3CHTAllUAM
4 Oamra - npe3eHTanuss COOTBETCTBYET BLI6paHHOI>i TEME 06yqafonmxc5{; BBITIOJIHCHA

COOTBETCTBUH C OCHOBHBIMH TpPEOOBAaHMSMH K IIPE3CHTAIMSAM; COHEPXKHUT HETOUYHOCTH
oopmiernu (1-2 HETOUHOCTH).
3 Oaula - Tpe3eHTAlMsd COOTBETCTBYET BBIOpAHHOW TeMe OOydJaromuXcs; BBIIOJTHEHA
COOTBETCTBUM C OCHOBHBIMH TPEOOBAaHMSAMH K IIPE3CHTALMSIM; COACPKUT HETOYHOCTH
odopmiennH (3-4 HETOYHOCTH).

IIpumepHBbIE TEMBI TEKTPOHHBIX IPE3EHTALNHI

1. ITpaBusa CyMMBI ¥ IPOU3BEICHHUS.

2. Pa3mermmenne, mepecTaHOBKH C MOBTOPEHHSIMH U
0e3 IIOBTOpEeHUIA.

3. Coueranus 6e3 moBTopeHUit. YUCIO TOAMHOXKECTB
KOHEYHOT'O MHOJKECTBA.

4. Tpap wu Trpaduk coorBeTcTBUS. Bumsl
COOTBETCTBHUI.

5. OrtHolleHHEe Ha MHOXECTBE, HX CBOMCTBA.
OTHOILICHHE SKBUBAJIEHTHOCTH. CBSA3b OTHOIIECHUH
SKBHBAJIEGHTHOCTH C pa30MEeHHEeM MHOXKECTBa Ha
KJIaCChI.

6. OTHOLIEHHE CTPOTOT0 ¥ HECTPOTOTO ITOPSIIKA.

7. B3auMHO 0HO3HaYHOE OTOOpaKEHHE MHOXKECTBA
Ha MHOKecTBa. CHMMETpPHYHBIE 3]I€MEHTEIL.

8. OcHOBHBIE BHIBl AITEOPAMUECKUX CTPYKTYp:
Tpymna, KOJIbLO, 0JIe; HX IPUMEPHI.

9. KomOuHaTopHbIE 3aa4ll B HAYalIbHOW IIKOJIE U
Croco0Bl MX pelIeHHs] MIaJIUMH IIKOJIbHHKaMu (1
KJiacc).

10. KomOuHaTOpHBIC 337124 B HAYAJIBHOW IIKOJE U
CIoco0Bl MX PelIeHNs] MIIAIIIMMH IIKOJBHUKaMH (2
KJIacc).

11. KomOuHaTOpHBIE 331a4H B HAYaJIbHOW HIKOJE U
CHOCOO0BI MX pelleHHs MIAAIINMA MKOJIbHIKaMu (3
KJIacc).

12. KomOuHaTopHBIE 3aja4 B HAYaJbHOU IIKOJE U
CIoco0Bl MX PelIeHHs] MJIAIIIMMH LIKOJIbHUKaMu (4
KJiace).

Pe3ymnbTaTel 00yueHuS:

VK-1.2. Haxongur, KpUTHYECKH aHAJIU3UPYET U
BeIOMpaeT uH(pOpMaIHIO, HEOOXOOUMYIO AL
pelIeHns IOCTaBICHHOM 3a1a4u

3Haer: MaTeMaTHYECKYIO TEPMHUHOJIOTHIO;
OCHOBHBIE DTallbl pPELICHUS] MaTeMaTHYECKUX
3a/1ad.

YMeeT: HaxoOuTh, aHAJIW3UPOBATh, HAXOIUTh
HY)XHYI0O UWHpopManuio (W3 YCIOBHH) I
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VYyacTue B onumnuazae

6 6aUI0B — aKTHBHOE yJ4acTHE B OJIMMITHAIC; TTOJyYeHHe TPU30BOTO (IIEPBOT0) MecTa.
5 Gayuta — akTHBHOE y4acTHe B OJMMITMA/IE; IIOJTydeHHe TPU30BOr0 (BTOPOr0) MECTa.
4 Gayia — aKTUBHOE YJacTHE B OJIMMIIMA/IE; ITOTydeHUE TIPU30BOTO (TPETHEr0) MecTa.
3 GaJyu1 — yJacTHe B OJIMMIIHAAE 10 MaTEMAaTHKeE.

PCICHUA MaTCMAaTHYCCKUX 3a1avd

Pesynbrarel 00yueHus:

VK-1.1. Ananu3upyer 3ajady, BbLAENIASL JTaIbl €€
peleHus, 1eHCTBUSA 10 PeIeHUIO 3aJauu

3HaeT: cnocoObl, MPUEMBI, AJITOPUTMBI PELICHUS
MaTeMaTHYECKHX 3a/1ady.

Ymeer: MIPUMEHATH CHoco0Hl, MIPUEMBI,
ITOPUTMBI IS PEILICHUS TIOCTABIICHHBIX 3a]1a4

KOHTpOJIBHOE MEPONPHATHE 110 PA3ILITy

Hrorosoe TectupoBanue

Kpureprnn oniennBanus (IpaBUIIBHOCTD BBIOTHEHUS TECTA):

5-6 OamioB: BBICOKMI YpOBEHb, BCC 3aJaHMs BBIIOJIHEHBI BEpHO 0€3 OIMMOOK; NPHUBEICHBI
OCHOBHBIE JI0Ka3aTeNIbCTBA; YeTKO CHOPMyIHPOBAHBI OCHOBHBIE BBIBO/IBI.

4 Gayuta: cpefHMH YpOBEHb, BCE 3a/IaHMs BBINOJHEHBI; NIPUBEICHBI OCHOBHBIC JIOKA3aTEJILCTBA;
4eTKO C(OpPMyIHPOBaHBl OCHOBHBIC BBIBOJBI, JIONYCKAIOTCS HETOYHOCTH B (HOPMYITHPOBKE
ompeneneHus; 1-2 ONMOKH.

0-3 Ganna: HU3KHUI ypOBEHb, BEITOTHEHO MeHee 50% BceX 3aJaHuid; HOIMyCKAIOTCS OMINOKN.

Tema TECTUPOBAHHUSA: «O06mue TTOHATHUS
TEOPETHYECKUX OCHOB MATEMATHKI»

Pesynbrarel 00yueHHs:

VK-1.1. Aranm3upyet 3agadqy, BBIAEISS ITAIbI ee
pelieHus, ISHCTBUS 110 PEIICHHUIO 3aJa9K

3HaeT: crnocoObl, MPUEMBI, AITOPUTMBI PELICHHS
MaTeMaTHYECKHX 3a]1ay.

VYwmeer: TIPUMEHSTD CHoco0Bbl, TIPUEMBI,
ITOPUTMBI JIJIsl PEILICHUS TIOCTABJICHHBIX 3a]1a4
VK-1.2. HaxoauT, KpUTHYECKH aHATU3UPYET M
BbIOMpaeT HHQPOPMALUIO, HEOOXOAUMYIO  JUIS
pelIeHUs TIOCTABJICHHON 3a1a4n

3Haer: MaTeMaTHYECKYIO TEPMHUHOJIOTHUIO;
OCHOBHBIE 3Talbl pEHICHUS] MaTeMaTHYEeCKUX
3ajau.

VMeeT: HaXOIWTh, aHAIM3UPOBATh, HAaXOAUTh
HY)XHYI0 HHPOPMAIHIO (M3 yCIOBHA) U peIICHHS
MaTeMaTHYECKUX 3a1au

IIpomesxyTouHBIi KOHTPOJIb (KOJIHMYECTBO OAJIIIOB)

MuHuManbHOE KOJUYECTBO OAIIOB - 32

MaxcuManbHO€e KOJIMYECTBO 0aIoB - 62

IIpomesxyrounast aTTecTarus

[IpencrasieHsl B OH/IE OLEHOYHBIX CPEJICTB ISl MPOMEKYTOUYHOM aTTECTALUH 10 JUCIIUTITHHE
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bannapHO-peliTHHTrOBas KapTa AUCUUIUIMHEI « MaTemaTrukay

Kypc 2 Cemectp 3
Buj koHTpOIIS MuUHHMAITEHOE KOJTHYECTBO MakcumainbHoe
6anoB KOJIMYECTBO OAJLIOB

HaumenoBanue pasnena «Lleable HeoTpHUATEIbHBIE YHCIA. AJTOPUTMbI. CHCTEMBI CYMCTEHHS»

Paznen 2.1. Lensle HeoTpUnaTeNbHBIE Yricia. OCHOBHBIE MOIXO/IBI K MOCTPOSHUIO MHOXKECTBA IIENbIX HEOTPHIATEIbHBIX YUCET

Tekymuii KOHTPOJIb 110 pa3Aeiy: 25 47

1 AynutopHas paborta 17 30

2 CamocrosrenbHas pabora (crenuanbHble 00s3aTeNbHbIE POPMBI) 7 14

3 CamocrositensHas pabota (crennaabHbie GOpMBI Ha BEIOOP 00yJaroIIerocs) 1 3

KonTtponbHOE MeponpHATHE 10 pa3leny 3 5

TIpomexyTOoUYHBIIT KOHTPOJIb 28 52

Paznen 2.1. Anroputmsl, ux cBoiictBa. CUCTEMBI CUUCIICHHS

Tekymuii KOHTPOJIB 110 pasfeiy: 22 38

1 AynutopHas paborta 10 16

2 CamocrostenbsHas padoTa (CHeluanbHble 00s3aTesIbHbIe (POPMBI) 11 19

3 CamocrostensHas pabota (crienuaabHbie GOpMBI Ha BEIOOP 00yJaroIIerocs) 1 3

KonTtponbHOE MeponpHATHE 10 pa3leny 6 10

ITpoMexyTOUHBINH KOHTPOJIb 28 48

IIpomexyrouHast aTTecTanus 56 100
Hroro: 56 100

Bunbr KOHTpOIIS [MepeyeHs mwm npuUMepH 3aJaHUH, KPUTEPHUHU OLIEHKH U KOJMYECTBO OaIIOB TeMsl U1 U3y4eHHsI © 00pa3oBaTeNbHbIE

Pe3yIbTaTHI

TeKyllll/Iﬁ KOHTPOJIb IO pa3aeny «He.l'lble HeoTpUUaTeJIbHbIC YHUCJIA. OcHOBHBIE moAXOAbI K MOCTPOCHUIO MHOKECTBA EJIBIX HEOTPUHATEC/IbHBIX YHUCE/D>

1 | AynuropHas pabora PaboTa Ha ceMUHAPCKUX 3aHATHUIX.

Kpurepuu oneHnBanus:

3 Gamma — aKkTHBHOE YydacTHEe B OOCYXJICHHH TEOPETHYECKHX BOIPOCOB (OMpOC; dYeTKas
($hopMyIMpPOBKa OIPEeTCHHI); MPAaBUIbHOE PELICHHE TPAKTUIECKOMN 3aa4i Y JJOCKH.

2 Oamna - yyacTue B OOCYXKAEHHH TEOPETHYECKHX BOINPOCOB (ONpOC; yeTkas (OpMyIHpoBKa KourpounsHas paora Ne 1.
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OTIpeNIeNICHUH ).

1 Gamn — ygacTre B onpoce.

BeImonHenne KOHTPOIBHEIX PaboT

IIpumepHsBIe 3amaHus IS BEITOTHEHNS! KOHTPOJIbHON paboTsl Ne 1.

Teoperuyeckast yacTb

1. Ilepeuncnure OCHOBHBIE MOAXOABI K ITOCTPOSHNIO MHOXECTBA IIEJIBIX HEOTPUIATEIBHBIX YHCEL.
Jlath KpaTKyl0 XapaKTEPUCTUKY TEOPETHKO-MHOXKECTBEHHOTO IOAXO0Aa. PacKpbITh MOHATHS:
CIIOXEHMS, BBIYMTAHUS; yYMHOXKCHUS U JEJEHHs IENbIX HEOTPHUIATENbHBIX dYHced. JlokasaTb
TeopeMy: KaKoBbI Obl HM OBUIH JBa IENBIX HEOTPHIATENbHBIX 4ncia a u b, Bcerma cymiecTByer
€IMHCTBEHHOE II€I0€ HEOTPUIATEIEHOE YHCIIO C, KOTOPOE SIBISIETCSA UX CyMMOM.

IMpakTnyeckas yacTb

2. Ha TeopeTnko-MHOXECTBEHHOM SI3bIKE 10Ka3aTh, YTO

3<7;

4+5=9;

3-5=15 (uBa cioco0a);

10:2=5 (gBa cmocoba: aeneHue Mo COAEPKaHUIO; ICINECHIE Ha PaBHBIC YacTH).

3. 0OBsICHHTE, TTOUEMY CIIEAYIONIHE 3aJaYH PEIIalOTCs P HOMOIIH JASNICHUS:

3.1. IlaTHammate pemucoK CBA3aIM B MYYKH IO 5 peaucok B KaxAoM. CKOJIBKO MONYyYHIIOCH
IIy4KOB?

3.2. [IaTHaauaTh TeTpajael pa3ganyu NOpoBHY 5 yueHukaM. CKOJIBbKO TeTpaael MOMyurl KaKabIii?
4. 00oCHYIITE C TEOPETHKO-MHOKECTBEHHOH ITO3UIIUH BHIOODP JEHCTBUS IPH PELICHUH 33/1a4H.

B macrtepckoii 6bu10 7 Konec ams BeaocunenoB. [Ipu peMOHTe MOCTaBUIN Ha KK/l BEJIOCHUIIEH
mo 2 xomeca. Ha CKONBKO BETIOCHIENOB MOCTABHIM KOJeca M CKONBKO KOJEC OCTaloch B
MacTepcKoit?

5. Jlokaxwure, 9YTO OUCTPHUOYTHBHOCTH YMHOXKEHHS OTHOCHTENIBHO CIIOKEHHS BBITEKAaeT U3

PpaBC€HCTBa A X (B |\ C) = (A X B) U (A X C) , @ OTHOCUTECJ/IbHO BBIYWTAHUA — U3 pPaBCHCTBA
A (BUC) = (Ax B) -.(AxC).

[IpumepHbIe 3a1aHus IS BBIIOJTHEHHUS KOHTPOJILHON paboThl Ne 2.
1. Pa3noxwure Ha MHOKUTEH BBIPAKCHUS:

a) x*—x?=12.6) X*+4x* +5x+2;
B) x°y° —5xp* +6)° —x° +5x—6.

2.JlokaxuTe, HCIOJIB3Yys METOJ MaTeMaTHMYecKON HMHIYKIMM, YTO A JH0OOro HaTypalbHOTO
YyHUCiIa N UCTUHHO PABEHCTBO:

1 1 1 1 n
—t—t——+..+ = :
1.3 3.5 5.7 @n-1)(2n+1) 2n+1

3. CocraBbTe HEKYI0 IOCIECIOBATEIHLHOCT YHCEI, MPEICTABISIONIX CO0O0H T'eOMETPUUECKYIO
nporpeccuto. Haiiaure Nn-it u (n+1)-if uieHpl, a TaKKe CyMMY IEPBBIX YICHOB JaHHOM

OCHOBHBIEC TEMBI:

1. [lonaTHe 1ENOro HEOTPUIATENHFHOTO YHCIIA.
TeopeTnko-MHOKECTBEHHBIH  1OnX0J. OCHOBHBIE
oTepalyu, TeOPEMbI, 3aKOHBI.

2. OTHOIICHUS «PABHOY», «MCHBIIEY, «OOIBIICY
Ha MHOXECTBE LEJIbIX HEOTPHULIATEIILHBIX YHUCEIL.

Pesynbrarel 00yueHus:

VYK-1.1. Ananuzupyer 3aiady, BbIIEJSASA JTalbl €€
peIIeHus, TeHCTBHSA 110 PEIIeHHI0 3a0a9l

3HaeT: cnocoObl, MPUEMBI, AJITOPUTMBI PEICHUS
MaTeMaTHYEeCKUX 33/1ad.

VYwmeer: NIPUMECHATH CHOCO6LI, NPUEMBI U aJITOPHUTMBL
JUI pCHICHU TOCTABJICHHBIX 3a/layd.

KonrposbpHas padora Ne 2.

OCHOBHBIE TEMBI:

1. [loHATHE TETOTO HEOTPHUIATENHFHOTO YHCIA:
aKcHoMaTHuecknii moxxoj. OCHOBHBIE OIEpallvy,
TEOPEMBI, 3aKOHBI.

2. Axcuomsel Ileano. Meron MareMaTHYeCKOW
I/IHlIyKLLI/II/I.

3. JlenyKkTuBHBIE U UHAYKTUBHBIE PACCYKIEHHUSL.
HOHHaS[ U HCIIOJIHas l/IHﬂyKL[l/Iﬂ.

4. CaoiicTBa MHOXECTBA
HEOTPHUIATEIBbHBIX YHCEIL.
PesynbTatel 00ydeHus:

VK-1.1. Ananusupyer 3aiady, BbIIEJsAsA dTalMbl €€

LETBIX
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nocneaoBaTeNnsHOCTH. [IpoBepbTe MOMYYeHHBIH AT CyMMBI pe3yibTaT, HCIOIb3Ys METOX
MaTeMaTH4eCKOil MHIYKIUH.

4. U3BectHo, uto atb=17. Yemy paBHO

a) a+(b+3);

0) (at+6)+b;

B) (13+b) + a?

5) Onmmmre BO3MOXKHBIE CIIOCOOBI BBIYKMCIACHHs 3HAYCHHsl BhIpakeHus Bupa atb+c. [laiite
000CHOBaHHE 3TUM CIOCO0aM M MPOUIITIOCTPUPYHTE UX HAa KOHKPETHOM IpPHMeEpE.

[IpumepHble 3aqanus Ui BBIIOJIHEHHS KOHTPOIBbHON paboTel Ne 3.

1. 306pa3uTe npu MOMOIIU OTPE3KOB CHTYAIHH:

a) KyIWJIH P KT sI0JIOK, a TPy Ha X KT OOJIbIIe;

0) Ky p Kr 010K, a rpymr B 2 pasa Gosnblie;

B) KYITWJIH P KT SI0JIOK, a TpyII B 2 pa3a MEHBIIE.

KakumMu MoryT ObITh TpeOOBaHHS K JaHHBIM cUTyanusaM? Jist Kakaoro ciydast HOCTpPOMTe MOJIeNnb
1 0003HaYbTE Ha Hel TpeOOBaHUS.

2. ITocTpoiiTe BcmoMoraTenbHbIE MOJEIH U C UX IIOMOIIBIO HAIUTE PEHIeHNs CIeAYIOINX 3a1a4:
a) Ha omHo#t monke Ha 6 kHUT Oojplie, 4eM Ha Apyroil. CKOJBKO KHUT HYKHO IEPEJIOXKHTH C
OJTHOH TIOJIKU Ha APYTYIO, YTOOBI KHUT CTaJI0 HOPOBHY?

6) Ecnu ¢ 0/1HO#1 MOJTKU TMEepEesIoKUT Ha APYTYIO 6 KHUT, TO Ha 00CHX MOJIKaX KHUT OyIET MOPOBHY.
Ha ckonbko KHUT Ha OJTHOH MOJIKe OOJIbIIe, YeM Ha Ppyron?

B) Ha oxHoit moske Ha 6 KHUT OoJIbIle, YeM Ha Ipyroi. Ha ckoiabpko KHUT OyaeT GONbIie Ha OJTHON
OJIKE, YE€M Ha JIPYTOM, €ciIU ¢ epBOM MOJIKH NEePeIoKUTh Ha ApYryto 10 kHur?

r) Ha mepBoii monke Ha 6 KHUT OoJbIle, YeM Ha Apyroil. Ha ckosipko KHHUT OyZeT Ha mepBOi MOJKe
0oJtbIIIe, €CIM CO BTOPOI MOJIKH NEPENIOKUTh Ha TepByto 10 KHUT?

3. Pemute 3a1aun pa3HbIME apu(PMETHIECCKIMHU CTTOCOOAMH.

3.1. B mByx kHmKHBIX mKkadax 0su10 1536 xaur. Korga u3 oguoro B3smm 156 kHUT, a M3 Ipyroro B
TpH pa3a Oonblle, TO KHAT B mKady CTajao MOpoBHY. CKONBKO KHHT OBIIO B KaXIOM IIKady
NepBOHAYAIbHO?

3.2. momaas 3eMIH, 3acesHHas MIIeHUlEeH, B 6 pa3 Ooblie IUIOIIAH, 3aCesTHHON SYMEHEM, a
IUIOIIA/b, 3acesiHHAas POXbIO, B 3 pa3a MeHbIIe IUIOIanH, 3acessHHOW mmeHuneil. CKOJIbKO
TeKTapoB 3eMJIM 3aCesHO KaKAOHW KymbTypoil, eciu miieHuiei 3acesHa Ha 480 ra Gomblie, 4em
POXBIO?

4. Tlowuck IUIaHA pelIeHHs] MPOBEAWTE IO BCIIOMOTATEIBHON MOJENH; PEHICHHe 3aIHIINTE IO
JEUCTBUSIM; BBIITOJHUTE TIPOBEPKY JTAHHOTO PEIICHHSI.

4.1. B aByx Ounonax 28 i kpacku. Ecim u3 omHOTO B34Th 3 1, a B Ipyroid 100aBUTH 2 11, TO B
IIEpBOM CTaHeT Ha 7 JI Kpacku 0oJblie, 4eM BO BTOpOM. CKOJIBKO KPAacKH B KaXJ0oM OupoHe?

4.2. Y Haramu Ha 15 oTkpbiTOK Goubine, yeM y Mumiu. JleTssM momapuiu eie mo 6 OTKphITOK. Y
Haramm crano B 2 pa3a 6omblie OTKPBITOK, YeM Yy Mumm. CKOJIBKO OTKPBITOK OBUIO y Ka)KI0TO
IIepBOHAYAILHO?

Kputepuu onennBanus (IIpaBUIHLHOCTb, TIOJIHOTA):

peleHus, IeHCTBYS 110 PELICHHIO 3a1a41

3HaeT: cnocoObl, MPUEMBI, AITOPUTMBI PELICHUS
MaTEeMaTHUYECKUX 3a/1ay.

VMeeT: NIPUMEHSTh CIOCOOBL, PHEMBI H aITOPUTMBI
IUIs pEICHNS TIOCTABICHHBIX 3a/1ad.

Kontponbhas pabora Ne 3.
OCHOBHBIE TEMBI:
1. TlonsiTre OTpe3Ka HATYPaJbHOTO psifia 4HCed U

cyucTra 3JIEMCHTOB KOHCYHOI'O MHOXKCCTBa.
HOpHZ[KOBLIe U KOJIMYCCTBCHHBIC HAaTypPaJIbHBIC
qucia.

2. HatypasbHoe 4YHCIIO Kak pe3yJibTaT HU3MEpPEHUS
BenM4UHBL. HaTypaibHoe YiCciIo Kak Mepa OTpesKa.
3. Omnpenenenne apuMETHUYECCKUX ACUCTBHH Hag
YHCIIAMH, PACCMATPHUBAEMBIMH KaK MEpa OTPE3KOB.

Pesynbratel 00yueHUs:

VK-1.1. AHanu3upyer 3a1ady, BbIICIss 3Talbl ee
PpeIICHUsI, IeHCTBHS 1T0 PEIICHHIO 3a1a91

3HaeT: CrocoObI, MPUEMBI, AITOPHTMBI PEIICHHUS
MaTeMaTHYECKUX 3a1ad.

YMeeT: MpUMEHATE CIIOCOOBI, MPUEMBI U aJITOPUTMBI
JUIA pEIICHUA TIOCTABJICHHBIX 3a1a4.
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5 6ayuIOB: BBICOKHMH YPOBEHbD.

Bce 3amaHus BBINOJHEHBI BepHO Oe3 OMIMOOK, MPHUBEICHBI OCHOBHBIC JOKAa3aTENIbCTBA; YETKO
copMyIIpOBaHEl OCHOBHEIE BHIBOABL. [IpuBeneH (II0Ka3aH) OpPHIMHAIBHBIA CIIOCOO pelIeHHs
3a1a4n.

3-4 Gamna: cpeHUI ypOBEHB.

Bce 3amaHns BBINOJHEHBI BEpHO, HO JOITYCKAaeTCs OAHA - JIBE OIIMOKH; IPHBEICHH OCHOBHEIE
JI0Ka3aTeIbCTBA.

0 — 2 Ganna: HU3KHUU YPOBEHb.

3amaHus  BBIIOMHEHBl C OMMOKaMu; MpuBeAeHa (OPMYJIHUPOBKA JIOKAa3aTENbCTB
JIOKa3aTeNIbCTBA); HeBepHask pOpPMYIIMPOBKA JJOKa3aTENbCTB, HEBEPHOE PEIICHHE.
IIpumeuanue:

MakcuManbHOE KOJMMYECTBO Oa/uloB 3a BBINOJHEHHE KOHTPOJBHOH paboTel — 5 Oamos;
MHHHMaJIbHOE — 3 Gasuia.

(6e3

CamocrositenbHas pabota (00s3aTesbHbIE (POPMBI)

Bemonnenue goManseit paboTel

Kpurepun ouenuanus:

2 Gamwta — goOManIHee 3aJaHUE BBIIOJIHEHO MOJHOCTBIO, HE CONEPKHUT CTPOTHX MAaTEMAaTHUECKUX
OIINOOK.

1 Gamn — momaniHee 3aaHKE BBHIOJHEHO MOJHOCTBIO, COAEPKUT 1-2 MaTeMaTH4ecKue OMIMOKH;
HEeTOYHas POPMYITUPOBKA OTPEICICHHUS.

PesynbTaTel 00yueHuUS:

VYK-1.1. Ananuzupyer 3aiady, BbIIEJsAA JTalbl €€
pelIeHHs, JEUCTBUSA 110 PEIIEHUIO 3aJaYl

3HaeT: cnocoObl, MPUEMBI, AJITOPUTMBI PELICHUS
MaTEeMaTHYECKUX 3a/au.

VYwmeer: MIPUMECHATH CHOCO6LI, NPUEMBI U aJITOPHUTMBL
JUI pCHICHU S TOCTABJICHHBIX 3a/lay.

CamocrositenbHas pabota (Ha BHIOGOD
00y4aroIIerocs)

[Mpe3enTaruu no Teme
3 Oauma -  Tpe3EHTAlUs COOTBETCTBYET BHIOpaHHOH TeMe OOy4aromuXcs; BBIIOJHEHA B
COOTBETCTBHH C OCHOBHBIMU TPEOOBAHHAMH K IIPE3CHTALMSM.

2 Oaia - Tpe3eHTalMs COOTBETCTBYET BBIOPAHHOW TeMe OOydJalomuXcs; BBHIIIOJHEHAa B
COOTBETCTBUM C OCHOBHBIMH TpPEOOBAaHMSIMH K TIPE3CHTALMSAM; COJCPKUT HENOYETHl B
0 OpMIICHUH.

1 OGamn - mpe3eHTamWs COOTBETCTBYET BBIOPaHHOW TeMe OOy4aroOIIMXCs; BBINOJHEHA B

COOTBETCTBUH C OCHOBHBIMH TPEOOBAaHUSIMH K MPE3CHTALUSAM; COJICPKUT HETOUYHOCTH; 2-3
OIIMOKH.

IIpumepHBIe TEMBI

1. IloHaTHMe 1ENOro HEOTPUIATEIBHOTO YHCIIA.
Hcropuueckuit moaxoa.

2. TeopeTHKO-MHOKECTBEHHBIN TTOIXO.

3. OTHOWICHUS «PABHOY», «MEHBIIEY, «OOIBIIIE)
Ha MHOJKECTBE LIEJIBIX HEOTPHLATEIBHBIX YHCEI.

4. AKCHOMATHYECKHH METOJ B MaTeMaTHKE.
AsreGpandeckasi orepanusi.

5. Akcuowmsl [1eano.

6.MetoJ1 MaTeMaTHYECKOH WHAYKIIUH.
7.JlenyKTUBHBIE pacCyX ACHUS.

8.MIHAyKTUBHBIE pACCYKACHUS.

9.I1onHas U HemoHAs UHIYKIIHS.

10.CBoiicTBa MHOXKECTBA LENIBIX HEOTPUIATENHHBIX
YHUCEe.

11. M3 wucropuu BO3HUKHOBEHHS HATypaJbHOTI'O
qucna.

12. YcTHBIN CUET B HAYAILHOM IIKOJIE.

13. Bennuunnelii noaxo. Victopruueckuil acrexT.
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Pesynprars! 00yueHus:

VYK-1.2. HaxoauT, KpPHUTUYECKH aHATU3HPYeT H
BEIOMpaeT  HMH(MOPMANWIO, HEOOXOIMMYIO  UIS
pelIeHNs IOCTaBIeHHOH 3a1auu

3HaeT: MaTeMaTHIeCKyl0 TepMHHOJIOTHIO; OCHOBHBIE
9Tambl PelIeHNsT MaTeMAaTHIECKHUX 3a/1ad.

VYMeeT: HaXOOMTh, aHAIM3UPOBATh, HAXOAUTH
HYXHYI0 HH}popMaIuio (U3 ycIoBHil) U pelIeHHs
MaTeMaTHYeCKUX 3a1a4

KoHTpoIpHOE MEPONPHATHE TI0 Pa3AeTy

TeCTHpOBaHI/IeZ HCJ'[I)IC HCOTpULATEJILHBIC YUCJIa. OCHOBHBIE TTOAXOBI K MOCTPOCHUIO MHOXKECTBa
LEJIBIX HCOTPULIATCIBHBIX YHUCEII.

IIpumepHsIle 3aganus Ui TECTHPOBAHUS

Teopernyeckast yacTb

1. TlonsiTHE 1ETOr0 HEOTPULATEIBHOTO YKcia. [lepedncinTe OCHOBHBIE MOAXOIBI K IIOCTPOSHHIO
MHOXKECTBA LIEJIBIX HEOTPUILATENIbHBIX dncel. JlaTh KPaTKyI0 XapaKTepUCTUKY KaXKJOro MOAXOAa.
PackpbITh MOHATHSA: CIOXKEHHsI, BBIYMTAHUS; YMHOXKEHHMS M JCICHHS LEJBIX HEOTPHLATEIbHBIX
yucen (171 KaXKI0ro 1noaxona). [lepedncianTs OCHOBHBIC TEOPEMBL. 3aKOHBI.

2. CBoiicTBa MHOXECTBA LIEIBIX HEOTPUIIATEIBHBIX YHCEIL.

[IpaxTHueckas yacTb
3. Ha TeopeTnko-MHOXECTBEHHOM SI3BIKE I0Ka3aTh, UTO:

° 7>4;

o 3+6=9;

. 4-5=20;

. 15:3=5 (aByms cmocobamm).

4. Hoxamn’re, HCIIOJIb3Yysd METOI MaTeMaTHYECKON WHAYKIWU, YTO U1 J000T0 HaTypaJIbHOI'O
qucaa N ICTUHHO paBEHCTBO:

11 1 n
+——t..t = :
2.5 5.8 Gn-1)@n+2) 2(3n+2)

5. Pemnre 3amaqy pa3HBIMH apu(METHIECKIMH CIIocO0aMu.

B nByx xHIWKHBIX mKadax 6610 1536 kaur. Korna u3 oxHOro B35t 156 KHUT, a U3 IpYTroro B TpU
pa3a Ooxpire, To KHHT B ImKady craso mopoBHy. CKONBKO KHHT OBUIO B KaKAOM MIKady
IIepBOHAYAILHO?

Kpurepun oneHuBanus.

Teoperunyeckast 4acTh — 2 Gasa.

IIpakTiueckas 4acTb — 3 Gasa.

Pe3ynbraTel 00yueHuUS:

VK-1.1. Aranmsupyet 3agady, BBIAEISS ITAIbI ee
pelenust, 1eHcTBYSA 10 PELICHUIO 3a1auu

3HaeT: CHOCOOBI, NPUEMBI, AITOPUTMBI PEIICHHS
MATCMAaTHYCCKUX 3aJ1a4.

YMeeT: MpUMEHATH CIIOCOOBI, MPUEMBI U aJITOPUTMBI
JUIA pEHICHU IIOCTABJICHHBIX 3a1a4.
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Bricokwuii ypoBeHb: 5 6aiioB;
Cpenuuii ypoBeHs: 3-4 6anna;
Huskuit yposens: 0-2 Gamia.

TIpomexyTOUYHBII KOHTPOJIb (KOJHYECTBO OAJIIIOB)

MuHMMaBHOE KOJIMYECTBO 0allIoB - 28

MakcumanbHO€e KOJIUYECTBO Oaios - 52

Texkymmii KOHTPOJIb MO pa3fiely « AJITOPUTMBI, HX cBOiicTBa. CHCTEeMbI CUMCIEHHSD)

1 | AynuropHas pabora

Pabora Ha cCeMHHApPCKHUX 3aHATHAX.

Kpurepun oneHuBanus:

3 Oamra — aKTHBHOE ydyacTHe B OOCYKACHHH TEOPETHYECKHMX BOIMPOCOB (OMpOC; dYeTKas
(hopMynHpoBKa ONPEENICHHUI); IPaBUIbHOE PELICHNE IIPAKTHUCCKUX 3a/1a4 Y JTOCKH.

2 Oamia - y4acTHe B OOCYKICHHH TEOPETHYECKHX BOMPOCOB (OMPOC; YeTKas (OopMyIHpOBKa
OTIpENICNICHUH ).

1 Gamn — yuacTtue B ompoce.

BrImoHeHHE KOHTPOJIBHBIX PaboT.
[IpumepHbIe 3a1aHus IS BBIIOJTHEHHUS KOHTPOJILHON paboThl Ne 4.
1. Beruucnure. Pe3ynpraT 3anumunTe B IECITUIHON CHCTEME CUMCIICHUSI.

2) 7(10)8(12) ,,-9(11)(12) .,: 6) 7(10)8(12) ,,+9(11)(12) ..
2. Haiinure ocHOBaHMeE X B CUCTEME CUMCIIEHHUS], B KOTOPOH CIIpaBeIMBO PABEHCTBO:

%) 435 247 =116, ; 6 83 -45_=1943,,.
3. CpaBHuTE: 12435(13)315 ; 675487(10)(11) 12

4, [lepeBenute B ABOMYHYIO cucteMy cuucienus: 190; 87; 3425 ; 76018 .

5. Pemmte 3agady. B TpéX3HaYHOM 4MCIIE YHCIIO ECATKOB B TPH Pa3a MEHbIIE COTEH U Ha
2 6onbre equHMI. Ecian U3 nckoMoro 4uciia BEIYECTh YHCIIO, 3aIICAHHOE TeMH ke L paMu, HO B
o0OpaTHOM mopsiKe, To moimyqntes 792. Haliante nckoMoe 9ucio.

Kpurepun oneHnBanus (MpaBUILHOCTD):

5 0aJoB: BBICOKHH YPOBEHb.

Bce 3amaHust BBINOJHEHBI BepHO Oe3 OMIMOOK, MPHUBENCHBI OCHOBHBIC J0KAa3aTENIbCTBA; YETKO
cOopMyITUPOBaHBI OCHOBHBIE BBIBO/IBL.

3 — 4 Ganna: cpelHUH YPOBEHb.

Bce 3alaHUs BBINIOJIHEHBI BEPHO, HO JOIIyCKA€TCA OAHA - IABE OL[II/IGKI/I; NPUBEACHBI OCHOBHBIC
JI0Ka3aTeJIbCTBA.

0 — 2 Gayta: HU3KHI YPOBEHb.

3amaHus  BBIIOJNHEHBI C OmMHUOKaMH; TIpHBeleHAa (OPMYIHPOBKA JOKa3aTelnbcTB  (Oe3
JIOKa3aTeNIbCTBA); HeBepHas (POPMYIHPOBKA TOKA3aTEIbCTB.

[Ipumeuanue:

MakcumanbpHOEe KOJIM4YecTBO OayuloB 32 BBINOJHEHHE KOHTPOJIBHOM paboThl — 5 0amjos;

KonTpoabHasi pa6ora Ne 4.
OCHOBHEIC TEMEI:

1. JlecaTudHas CHCTEMa CUHCIICHUS.

2. TTO3ULMOHHBIE ~ CHCTEMBI  CYMCICHHS
OTJIMYHBIE OT ACCATHYHOM.

3. Apudpmernueckue ICUCTBHA B p-HUHOM
CHCTEME CUHCIICHHUS.

4. Ilepexon oT 3amucu yucenl B OJHOH

CHCTEME CUUCIICHHUS B IPYTOH.

PesynbraTsl 00yueHuUS:

VK-1.1. AHanu3upyer 3a1ady, BbIICIssA 3Talbl ee
peLIeHHs, ISHCTBUS 10 PEIICHUIO 3a1a9H

3HaeT: cnocoObl, MPUEMBI, AITOPUTMBI PELICHUS
MaTeMaTHYEeCKUX 33/1ad.
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MHHHMaJIbHOE — 3 Oasia.

CamocrositenbHas pabora (00s3aTesbHbIe POPMBI)

Brmonnenue groManaeit paboTe

Kpurepun oneHuBanus:

2 Gamma — JOMAalIHee 3aJaHue BHIOJIHEHO MOJHOCTHIO, HE COAEPKHUT CTPOTHX MAaTeMaTHYECKUX
OLIHOOK.

1 Gann — momamiHee 3aaHUe BBIOJHEHO MOJHOCTBIO, COACPKUT 1-2 MaTeMaTHdecKue OUIMOKU
W HETOYHAast HOPMYIUPOBKA ONPEIETCHHS.

Koncnext Ne 1 mo Teme « AITOPUTMBL, MX CBOMCTBa

1 IonsTHE anropurma.

2 AnropurMuueckoe npeanucatue.

3. Buibl anropuT™MoB (JIMHEHHBIH, pa3BeTBILFOLINICS, IUKIMISCKUH alrOPUTMBI)

4 OCHOBHBIE CBOWCTBA QJITOPUTMOB.

5 CriocoOBI 3amKCH ANTOPUTMOB (CIOBECHBIH, (POPMYNBHBIN, TaONIWYHBINA, HA S3BIKE

6. IIpuemMsl mocTpoeHHs aNTOPUTMOB.

Kpureprnn ornjeHnBanus KOHCIIEKTa

2 Gamma — cozjeplKaHHE COOTBETCTBYET TEME; MaTepual YETKO CTPYKTYpPUPOBAH; COAEPIKHT
OCHOBHBIE BBIBO/JIBL.

1 Gamn — coxepkaHHe KOHCIIEKTa COOTBETCTBYET TEME; MaTepHal CTPYKTYPUPOBaH; COAEPIKHT
JIOTIOJTHUTEIIbHBIM MaTepual, IOMyCKatOTCsl HETOUHOCTH.

Konciekr Ne 2 mo Teme «AJNTOPHUTMBI apUPMETHUECKUX JEHCTBUI
HEOTPHIATEIbHBIMH YHUCIIAMH B IECATHYHON CHCTEME CUHCIICHUS

Hag IEJIBIMU

[Inan:

1. CrnosxeHre MHOTO3HAYHBIX YHCENT. AJITOPUTM CIIOKECHHUSI MHOTO3HAYHBIX YHCEIT.

2. Boluntanue MHOrO3HaYHBIX YKCe. AJITOPUTM BBIYMUTAHUS MHOTO3HAYHBIX YHCEII.

3. YMHOX€HHE MHOTO3HAYHBIX YUCEI. AJITOPUTM YMHOXKEHHSI MHOTO3HAYHBIX YHCEIL.

4. [leneHue MHOTO3HAYHBIX YHCEI. ANTOPUTM JETICHNUS MHOTO3HAYHBIX YHCEIL.

Kpurepuu orieHuBaHNS KOHCTIEKTA (P BBITIOJIHEHUH OJHOTO U3 aJTOPHTMA):

2 Oaula — CoAep)KaHWE COOTBETCTBYET TEME; MAaTepHall YeTKO CTPYKTYPHPOBAH; COJIEPKHT
OCHOBHBIE BEIBOJIBL.

1 Gayqut — comepkaHHe KOHCIIEKTa COOTBETCTBYET TEME; MaTepuall CTPYKTYPHUPOBAaH; CONCPIKUT
)IOHOHHI/ITBHBHBIP'I MaTepMan, ﬂOHyCKa}OTCﬂ HETOYHOCTH.

Pe3ybTaThl 00yUeHHUS:

VK-1.1. AHanu3upyer 3a1aqy, BbIIEIss 3Talbl ee
peLIeHH s, ISUCTBHUS MO PEIICHUIO 3a]a4H

3HaeT: Croco0bl, MPHEMBI, AITOPUTMBI PEIICHHS
MaTeMaTHYeCKUX 3aad.

YMeeT: NpUMEHATH CIIOCOOBI, TPUEMBI U aJITOPUTMBI
JUIA pEHICHU TIOCTABJICHHBIX 3a1a4.

Pesynprats! 00y4eHus:

VK-1.2. HaxoauT, KpUTUYECKH aHAIU3UpPYyeT U
BEIOMpaeT  MH(pOpPMANWIO, HEOOXOIMMYIO  UIS
pelLIeH s TOCTaBICHHON 3ajaun

3HaeT: MaTeMaTHYeCKyl0 TEpMHHOJIOTHIO; OCHOBHBIE
STambl PEHICHNsT MaTeMAaTHIECKUX 3aad.

YMeeT: HaxOAWTh, AHAIM3UPOBATh, HAXOIUTH
HYXXHYI0 HH}popMauio (U3 yCIOBHIT) U peIIeHHs
MaTeMaTHIEeCKHX 3a1ad

CamocrosrtenbHas pabora (Ha BEIOOD
00y4aroIerocs)

[Ipe3enranuu o reme

3 Oamma - mpes3eHTalMs COOTBETCTBYET BBHIOpDaHHOH Teme o0Oy4aloluxcs; BBINOJIHEHA B
COOTBETCTBUH C OCHOBHBIMH TPEOOBAHHUAMH K NTPE3EHTALIHIM.

2 Oamra - Tpe3eHTanUsl COOTBETCTBYeT BBIOPAHHOW TeMe OOydJaromMXCs; BBINONHEHA B
COOTBETCTBHH C OCHOBHBIMH TpeOOBAaHMSIMHM K TIPE3CHTAIMsAM; COJCPKHT HEOUYeTHl B

IIpuMepHbIe TeMbI 31eKTPOHHBIX Npe3eHTALU M

1. Hcropuueckue CBeIeHHS O BO3HUKHOBEHHH
TMO3UIHOHHON CHCTEMBI CIUCIICHHUS.
2. Hcropust 3apoxkaeHuss HEMO3UIIMOHHOU

CUCTCMBbI CHHUCJICHUA.
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odopmieHHn.

1 Oamn - mpe3eHTAlMss COOTBETCTBYET BBIOpAaHHOM TeMe OOYyYalolMXCs; BBIIONHEHA B
COOTBETCTBUH C OCHOBHBIMH TPEOOBAHMSMH K HPE3CHTALMAM; COIEPXKHUT HETOYHOCTH; 2-3
OLIHOKH.

3. Hcropus 3aposkaeHus apupMeTHKH.

4. 3apoxnenue anredps! B Munun u Kurae.

5. N3yuenue cucremsl cuncienus B HKM.

6. 3aHnMarenbHas apupMeTHKa B HadaJIbHOU
IIKOJIE.

7. [Ipumenenue JIBOMYHOM CUCTEMBI
CUHCTICHHUSI.

8. Texnnka YCTHOTO BBITIOJTHEHHS
apu(pMETHIECKIX JIeNCTBUH Haj LIEIBIMHU
HEOTPHLATEILHBIMH YHCIIAMU.

9. TexHUKa  IHCBMEHHOTO  BBITOJHEHHS
apupMeTHIECKIX JeUCTBUIH Haj LEeTBIMA
HEOTPHLATEILHEIMHU YHCIIAMHU.

10. IIpuemsl ycTHOrO cyera B HadyaJbHOU
IIKOJIE.

11. Hcropust BOSHUKHOBEHHUS PyCCKUX CUET.
12. Apudmerndyeckue OEHCTBHSA B p-UIHOU
CHCTEME CUHCIICHHSI.

13. Crioco0sl  3amaHus aJrOPUTMOB B
HavyaJIbHOM KypCce MaTeMaTHKH.

14. Bunp! anroputMoB B Ha4aJabHOM MIKOJIE.
15. IMpuembl mocTpoeHMsT  aJrOPUTMOB B
HavaJIbHOM KypCce MaTeMaTHKH.

16. Hcropus 3apoxneHus KaleHIaps.

17. HUcropnueckue MIPEITOCHUTKA
BO3HHMKHOBEHHUS OHATHS HATYPAILHOTO YHCTIA.

18. OTKpBITHE HYIIA.

19. Bup! kaneHaapeii ¥ ux 0COOCHHOCTb.

20. W3 wucropun mep. O IPOUCXOXKICHUU
0OBIKHOBEHHBIX JPOOCH.

21. W3yuenue nqpobeii B HaYaNbHOI IIKOJIE.

22. U3  wucropum wmep. [lpomcxoxneHue
JECTUIHBIX IPOOEH.

23. Bo3nnkHoBeHHE MEePBBIX CUETHBIX
puOOpoB. VICTOpUIECKHIA aCTIEKT.

24, Hcropust Bo3HUKHOBEHUS DBM.

25. [Tpu3HakK NEeNMMOCTH 4YHMCEN B HadyajabHOMN
IIKOJIC.

26. Pemreto Dparocdena.

27. Hcropust BOSHUKHOBEHUS MPOCTHIX YHCETL.
28. 3aHMMaTeNbHbIE 3aJadyd Ha HaXOXKICHHS
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HOK u HO/I uncen B Ha4aIbHOM HIKOJIE.
29. IMpusnak [Tackas.
Teopema Copun JKepmen.

PesynbTarsl 00ydeHus:

VK-1.2. HaxoauT, KpUTUYECKH aHAIU3UpPyeT H
BbIOMpaeT  HH(pOpPMANHWIO, HEOOXOAUMYIO UL
peleHns IOCTaBIeHHOM 3a1aul

3HaeT: MaTeMaTHYECKYI0 TEPMHHOJIOTHIO; OCHOBHbIE
STambl PEHICHNS] MaTeMAaTHIECKUX 3a4ad.

VYMeeT: HaxoAWTh, AaHAJIM3UPOBATh, HAXOIUTH
HY)XHYI0 HHPOPMAIHIO (M3 yCIOBHUI) U pEIICHUS
MaTeMaTHIEeCKHX 3a1ad

KOHTpOJIBHOE MEPONPHATHE 110 PA3ILITy

IIpumepHbie Bonpochl

1. KpaTtkue cBeneHHs O BO3HHKHOBCHUHW TOHSTHS HATypalbHOTO 4ucia W Hylsi. KoHeuHble U
OCCKOHEYHBIC MHOXKECTBA, UX CBOMCTBA. [[OHSTHE [1EIOT0 HEOTPHUIIATEIFHOTO YKCIIA.

2. OTHOIICHUS «PaBHO», «MEHBIIIEY», «O0JBIIC» Ha MHOXKECTBE LIEJIBIX HEOTPUIIATEIEHBIX YHCEIT.

3. CnoxeHHe ILeNbIX HEOoTpHUIATeldbHbIX uucen. OrnpeneieHne CyMMbl, €€ CYIIEeCTBOBaHHE H
€IUHCTBEHHOCTh. 3aKOHBI CIIOKECHHS.

4. BpluuTaHue HENBIX HEOTPUIATENbHBIX unced. OmpeneseHne pa3HOCTH, €€ CYIIECTBOBAHHE H
€IMHCTBEHHOCTb. TEeOpeTHKO-MHOKECTBEHHBI CMBICT NPABIJI BBHIUUTAHUS YHCIA U3 CYMMBI U
cyMMBI 13 yrcia. CBs3b BEIUUTAHUS CO CIIOKEHHEM.

5. YMHOXeHHE IeJbIX HEOTPHUIATeNbHBIX udmcell. OmpeneneHne MPOU3BEACHUS UYepe3 CyMMY.
Cyl1iecTBOBaHHE U €TUHCTBEHHOCTb MTPOU3BE/ICHHS.

6. OnpeneneHye MPOU3BEICHUS LEJIBIX HEOTPULIATEIbHBIX YHCEN Yepe3 AEKapTOBO MPOU3BEICHUE
MHOKECTB. 3aKOHBI YMHOXKEHHS.

7. [eneHue 1enblXx HEOTpULATENbHBIX yucels. OmpeleneHne YacTHOTO 1eJIOr0 HEOTPHUIATEIBHOTO
YHcIia Ha HAaTypalbHOE Yepe3 pa3OreHne MHOXKECTBa Ha Kiacchl. CBS3b JICNICHHS C YMHOKCHHEM.
8. CymiecTBoBaHME W €IWHCTBEHHOCTH YacTHOTO. TeOpeTHKO-MHOKECTBEHHBIH CMBICI IPaBHIT
JIENICHNs] CYMMBI U TIPOU3BEACHUS HA YHUCTIO.

9. AKCHOMATHYECKHUIA METO B MareMaTuke. OCHOBHBIC MTOHATHS M OTHOIICHUS aKCHOMATHYECKOM
TEOPHM  LENbIX HEOTpULATEeNbHbIX uucesd. Axcuombl Ileano. OmnpezneneHue  1enoro
HEOTPHILIATEILHOTO YHUCIIA.

10. CnoxeHue 1enbIX HeOTpUIATeIbHBIX YKces. Tabaua ca0XKeHus 0JJHO3HAYHBIX YHCEIl. 3aKOHBI
CJIO)KEHUS.

11. OmnpepeneHre yYMHOXKEHHUS LENBIX HEOTPUIATENBHBIX dHCed. Tabimuma YMHOXKEHHS
OJTHO3HAYHBIX YHCEJI. 3aKOHBI YMHOKEHHUSL.

12. JlenykTUBHBIC U HHAYKTHBHBIC paccyXacHus. [loHas 1 HeToTHAS HHAYKIIHAS.

13. Meroa MaTeMaTn4eckoi MHIYKIMH.

14. CpoiicTBa MHOXECTBA 1I€JILIX HEOTPHULIATEIILHBIX YUCEI.

Pesynprats! 00y4eHus:

VK-1.1. Anamusupyer 3amady, BbLIeNAs JTalbl ee
peleHus, JeHCTBYSA 10 PeIleHHIO 3a1a41

3HaeT: CrocoObl, NPUEMBI, AITOPUTMBI PEIICHUS
MaTeMaTHYEeCKUX 3a1ad.

YMeeT: IpUMEHSTh CHOCOOBI, IPHUEMBI U aNTOPUTMBI
JUISL pEIIeHHs TIOCTaBICHHBIX 3a/1a4.

VYK-1.2. HaxoauT, KpPHUTHYECKH aHATU3UPYET H
BBIOMpaeT  WHPOPMAIMIO, HEOOXOOUMYI0  UIS
pelIeHH s TOCTaBICHHON 3ajaun

3HaeT: MaTeMaTHYeCKYyI0 TepMHHOJIOTHIO; OCHOBHBIE
9Tambl PelIeHNs] MAaTEMAaTHYECKHUX 3a1ad.

VYMeeT: HaxoAWTh, AaHAJIM3UPOBATh, HAXOIUTH
HY)XHYI0 MH(OpPMaIMIo (M3 YCIOBHI) ISl PEIeHUs
MaTeMaTHIECKHX 3a1ad
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15. OmpeneneHust BBIUMTAHUS U JAENEHUS LEIBIX HEOTPHULATENBHBIX uHcel. HeBO3MOXXHOCTH
JeTICHHs Ha HYIIb.

16. IloHsATHE OTpe3ka HATYPAIBHOTO psjia YMCENT M CYeTa SJIEMEHTOB KOHEYHOTO MHOXKECTBA.
TlopsimkoBBIe 1 KOJIMYECTBEHHbIE HATYPAJILHEIE YHCIIA.

17. HarypanbHoe 4mclnO Kak pe3yibTaT M3MEpeHMs BedWdHMHBL. HarypanbHoe umcino kak mepa
oTpe3Ka.

18. Ompenenenue apupMeTHUECKHX ISHCTBUA Hal YHCIAMU, PacCMAaTPUBAaeMBIMH KakK Mepa
OTpPE3KOB.

19. INonATHE cUCTeMBI cUUCIeHHs. Heno3uuoHHbIe U O3UIIMOHHBIE CUCTEMBI CUHCIIEHHS. 3aMuch
Y Ha3BaHHE YHUCEII B JECTUIHOH CHCTEME CUNCIICHHUSI.

20. IlonsaTtue anroput™a. OCHOBHBIC CBOWCTBA aITOPUTMOB.

21. CnoxxeHre MHOTO3HAYHBIX YHCEIl. AJITOPHTM CIIOKEHHSI MHOTO3HAYHBIX YHCEII.

22. BerunTaHue MHOTO3HAYHBIX YHCeNl. AJTOPUTM BBIYUTAHNSI MHOTO3HAYHBIX YHCEIL.

23. YMHO)X€HHE MHOTO3HAYHBIX YHCEN. ANTOPUTM YMHOKEHHSI MHOTO3HAYHBIX YHCEIL.

24. JleneHuE C OCTaTKOM.

25. JleneHue MHOTO3HAYHBIX YHCEI. AJTOPUTM JEICHHUS MHOTO3HAUHBIX YHCEIL.

26. Ilo3WIMOHHBIE CHCTEMBI CUHCICHHS, OTIMYHBIE OT JECATHYHOWH. 3ammch YHCEl.
Apudmernieckue qeHCTBHUS B P-UIHON CUCTEME CUHCIICHHS.

27. Ilepexof OT 3alUCU 4HCeNl B OAHOM cucTeMe cuucieHus B apyroi. IlpumeHneHue nBondHOM
CHCTEMBI CUHCIICHUS.

[Ipumeuanue:

Ok3aMeH BKIIoYaeT B ce0s [Ba BONpOCA: TEOPETHYECKUH M TpaKkTHYecKui (3amava).
MakcrMalTbHOE KOJIMYECTBO OAJIIOB 32 KaXKIbI BOMIPOC — 5 0aJuioB; MUHHMaJIbHOE — 3 Oaa.

ITpoMexyTOUYHBIH KOHTPOIB (KOJIMYECTBO OAIIOB)

MuHHMaIBEHOE KOJIMYECTBO 0asios - 28

MakcumanbHOe KOJIHIEeCTBO OaioB - 48

HpOMen(yTquax aTTeCTauus

Hpe,[[CTaBHCHLI B (bOH,He OIICHOYHBIX CPEACTB AJId HpOMe)KyTO‘IHOﬁ aTTeCTaly 110 JUCHUILINHE

Kypc 2 Cemectp 4

BaJIJIBHO-pefITHHI‘OBaSI KapTa IUCHUTUIAHBI «MaremaTtuka

Bun konTpons MuHUMaJIbHOE KOJUYECTBO

0aoB

MakcumainbHoe
KOJIMYECTBO OaJlIOB

HaumenoBanmue pazgena «leanmoctb. Lenabie u panuonanbHbie yncaa. JlecaTuunbie 1podu. leiicTBUTEIbHBIE YHCIA»

Pazgen 3.1. JlemumocTs. Llensle u paruoHanbsuble yncina. Jecatuunsie apodu. JlefictBurensHble ynciaa. TeopeTHueckue MOI0KeHUs

Tekymuit KOHTPOJIb IO pa3Aemy: 18 22
1 AynutopHnas pabora 10 11
2 CamocrosTensHas paboTa (CHenuanbHble 00s3aTeNbHbIe (JOPMBI) 6 8
3 CamocrositenbHast paboTa (CrienuaibHble (OPMbI Ha BEIOOP 00YYaroIerocs) 2 3
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KontponbHOE MeponpHATHE 10 pa3leny 3 5
IIpoMexyTOYHBIH KOHTPOJIb 21 27
Paznen 3.2. Llensle u panpioHansHble yncina. Jecsaruunsie qpobu. [eiictBurensublie yncia. [IpakTuyeckuii 610K
Texymuii KOHTPOJIB ITO Pa3zeiy: 33 65
1 AynutopHas pabora 13 35
2 CamocrostensHas padoTta (crenuanbHble 00s3aTeNbHbIe (POPMBI) 18 27
3 CamocrositenbHas pabota (criennaabHbie GOpMBI Ha BEIOOP 00yTaroIIerocs) 2 3
KontponbHOE MeponpHATHE 10 pa3lieny 2 8
TIpomexyTOoUYHBIIT KOHTPOJIb 35 73
TIpomexyTouHast aTTecTarus 56 100
Hroro: 56 100

Bunel KoHTpOIS

IMepeuens unu npuMepsl 3aJaHuil, KPUTEPUU OLIEHKH U KOJIMYECTBO OaIoB

Temsl Ui U3ydeHus: 1 00pa3oBaTeIbHbIC
pe3yabTaThl

Texkymmii KOHTpoJIb 0 pa3zaeny «/deaumocts. Hennie

U panuoHaJbHbIe yHuciaa. JlecaTuunnie 1podu. [leiictBuTenbHbIe ynca. TeopeTuuecKue moJioKeHus»

1

Aynuropnas pabota

KoncnexTupoBaHue JIEKIIMOHHOTO MaTepuana

Kpurepuu onenuBanus:

1 Gamn — KOHCIEKT JIEKIMH COOTBETCTBYET TeME M OTpa)KaeT OCHOBHBIE TEOPETHUYECKHUE
MOJIOKEHNST; HAIMCaH pPa300pYMBO; CHCTEMHO CTPYKTYPHPOBAH; COJCP)KUT JOTOIHUTENHHBIN
MaTepHa, HalJIeHHbIH 00yJalomuMcs 110 JOTIOTHUTENEHBIM HCTOYHHKAM.

HpI/IMe‘IaHI/ISZ HAJIMYUC KOHCIIEKTA JICKHHOHHOTO MaTepuraia sIBIsACTCA 00s13aTeIbHBIM.

Pabora Ha CEeMHHApPCKHX 3aHATHAX.

Kpurepun oneHnBanus:

3 Gamma — aKkTHBHOE YydacTHEe B OOCYXJICHHH TEOPETHYECKHX BOIPOCOB (OMpOC; dYeTKas
($hopMyIMpPOBKA ONPEIETICHHI); MPAaBUIbHOE PELICHHE TPAKTUIECKOM 3aa4i Y JOCKH.

2 Gamra - ydactHe B OOCYKACHHH TEOPETHYECKHX BOMPOCOB (OMpoc; ueTkas (hOpMYIHpOBKa
OTpeCIICHHIA).

TeMmbl JICKIIMOHHOI'O MaT€puraja:

1. JlennMocTh  LeNBIX  HEOTPHUIATEIBHBIX
yncen. OCHOBHbIE TTOHSATHSI.

2. Pacumpenue mnousTus uucna. Mojenb
MHO>KECTBA IETIBIX YHCEIL.

3. MHOKeCTBO LENBIX YHCEN KaK MHOXKECTBO
SKBUBAIEHTHBIX T1ap II.H.4.

4. Pacmmpenne MHOXeECTBa LIENBIX YHCEN J10
MHOJKECTBA PallMOHATIbHBIX YHCEI.

5. CBoifcTBa MHOXKECTBa  PallMOHAIBHBIX
YHCelL.

6. Hecsatuunble 1pobu. PannonansHOE 9HCIIO
Kak OecKOHeWHas JECSATHUYHAs IIepUOANYEcKas
IpOOB.

Pesynbrars! 00ydeHus:

VK-1.2. Haxomur, KpUTHYECKM aHAJIU3UPYET U
BbIOMpaeT  HMHpOpMALUIO, HEOOXOAUMYIO IS
pelIeHus TOCTaBIEHHON 3a1auu

3HaeT: MaTeMaTUYECKyI0 TEPMHUHOJIOTHIO; OCHOBHbIE
STalbl PelIeHNss MaTeMaTH4eCKUX 3a1a4.

Vmeer: HaXOJIUuTh, AHAJIM3UPOBATh, HaXOIUuTh
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HYXHYI0 HHpOpMaIuo (U3 yCcIoBUil) Ui pelIeHus
MaTeMaTHYeCKUX 3a1a4

CamocrositenbHas pabora (00s3aTesbHbIe POPMBI)

Brmonnenue groManaeit paboTe

Kputepun oneHuBaHMS:

3 Qawia — AoMallHee 3aJaHue BBIOJIHEHO MOJHOCTBIO, HE COJCPKHUT CTPOTUX MATEMATHYECKUX
omnooK.

2 Ganna — JOMalIHee 3aJlaHKe BBIIOIHEHO MOJHOCTBIO, CONEPKUT 1-2 MaTeMaTHYecKue OIMOKH;
HeTo4YHas GOpMyNUpPOBKA OIPEIEIEHHS.

BrimonHeHne caMoCTOATeNbHON PabOTHI (KOHCIIEKT)

Kpurtepuu orneHuBaHuU:

3 Gaula — COACpKAHHUE COOTBETCTBYET TEME; MATEPHaT YETKO CTPYKTYPHPOBAH; COJICPIKHT
OCHOBHBIC BBIBO/IBI.

2 Oamra — colepXKaHME COOTBETCTBYET TEME; MaTepuanl CTPYKTYPHPOBaH; COAEPXKHUT
JIOTIOJTHUTENBHBII MaTepya, IOMyCKaloTCsS HETOYHOCTH.
IIpumeuanne: MakcuMmaabHOE W MUHHMANbHOE KoJWdecTBO OammoB — 3 Oamma. Ecmu

oOyyaronuiicss Habupaer 2 Oamia WM HIKE, KOHCIIEKT JaeTCs Ha AOpabOTKY Ui TOCTIDKCHHUS
MaKCHMaJIbHOTO Oaia.

TeMbl A1 BBIMIOJIHEHUST CaMOCTOSTEIBHON paboThI
(momanrHss paboTa; HAMCAHHE KOHCTIICKTA):

1. Apudmerndeckue ASHCTBUS HAA PALUOHATEHBIMU
YHCIIAMH.
2. CBoiicTBa MHOXECTBA PALlMOHAIBHBIX YHCET

Pesynbrarsl 00ydeHus:

VK-1.1. Aranusupyer 3amady, BbLICNIAA 3Talbl ee
peleHus, JeHCTBYA N0 PeIeHUIO 3a1a41

3HaeT: CrocoObl, NPUEMBI, AITOPUTMBI PEIICHUS
MaTeMaTHIECKHX 3a7ad.

YMeeT: IPUMEHSTh CHOCOOBI, IPHUEMBI U aNTOPUTMBI
JUISL pElIeHHs] IIOCTaBIECHHBIX 33/1a4.

Pesynbrarsl 00ydeHus:

VK-1.2. HaxoauT, KpUTUYECKH aHAIU3UpYyeT U
BBIOMpaeT  HMHpOpPMALHUIO, HEOOXOAUMYIO IS
pelIeH s TOCTaBICHHON 3ajaun

3HaeT: MaTeMaTHIECKyI0 TEPMHHOJIOTHIO; OCHOBHEIE
STambl PEHICHNsT MAaTeMAaTHIECKIX 3a/1ad.

YMeeT: HaxoOAWTh, AHAIM3UPOBATh, HAXOAUTH
HY)XHYI0 MH(OpPMaNHMIo (M3 YCIOBHH) IS pEIeHUs
MaTeMaTHYeCKHX 3a/1a4

CamocrostenbHas pabora (Ha BEIOOD
00ydaroIerorcs)

[Ipesenranuu no reme

3 Oauta -  TpE3EHTAlUs COOTBETCTBYET BHIOpaHHOH TeMe OOyJaroIIiXcs; BBIIOJHEHA B
COOTBETCTBHH C OCHOBHBIMU TPEOOBAHHAMHU K IPE3CHTALMSAM.

2 Oamra - Tpe3eHTalusl COOTBETCTBYET BBIOPAHHOW TeMe OOY4YaloUIMXCs; BBINOJHEHA B
COOTBETCTBMM C OCHOBHBIMHU Tpe6OBaHl/IﬂMPI K Ope3CHTauusAM; COACPKUT HCAOUYCTBI B

0 OpMITCHHUH.

IIpuMepHBIE TEMBI 2JIEKTPOHHBIX NPE3CHTALIUN
1. lenuMocCTh LENbIX HEOTPULATENbHBIX YHUCEL.
W3 ucropuu Bompoca.

2. Ilpu3Haky JeIMMOCTH B HauaJIbHOM IKoJe ( B
COOTBETCTBHU € IPOrPAMMHBIMU TPEOOBaHUAMM).
3. IIpu3HaKy AE€NUMOCTHU HA IIPOCTOE YUCIIO.
HcTtopuueckuit acnexr.

4. Ilpu3Haky JeIMMOCTH Ha COCTaBHOE YUCIIO.
Ucroprdeckuii acniexT.

5. [lpusnaku nemumocty Ha 11.

6. [Ipu3naku nenumocty Ha 13.
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7. Ilpuznaku nenmumocty Ha 17.

8. [IpuzHaku nemumoctn Ha 37.

9. Mctopusi BOSHUKHOBEHHSI LEJIBIX YHCEIL.
10. Micropusi BO3HUKHOBEHHUS Apo0eil.

11. Vctopust BOBHUKHOBEHHUS IEHCTBUTEIBHBIX
qucell.

12. Vlctoprst BOSHUKHOBEHUS PallIOHAIIBHBIX
YHCe.

13. CpoiicTBa LIENBIX YUCEIL.

14. CpoiicTBa pallMOHAIBHBIX YHUCEIL.

15. CBolicTBa AEHCTBUTEIBHBIX YHCEIN.

Pesynprats! 00y4eHus:

VK-1.2. HaxoauT, KpPHUTHYECKH aHATU3HPYET H
BbIOMpaeT  WHPOPMAIMIO, HEOOXOAMMYK Ui
pelIeHrs: MOCTaBIEHHON 3a1aun

3HaeT: MaTeMaTHYeCKyl0 TepMHHOJIOTHIO; OCHOBHBIE
9Tambl PElIeHNs] MaTeMaTHYECKHUX 3a/1ad.

VYMeeT: HaxoAWTh, AaHAJIM3UPOBATh, HAXOIUTH

HY)XHYI0 HHPOPMAIHIO (M3 yCIOBHHA) Ui peIleHHS
MaTE€MaTH4YCCKHX 3a7a4.

OIIK-8.1. 3Haer: HUCTOPHIO, TEOPHUIO,
3aKOHOMEPHOCTU U IPHHIMIBL HOCTPOEHUS U
(YHKIIMOHUPOBAHUS 00pa3oBaTEIbHOTO
mporecca, posib U MeCTO 00pa30BaHMS B KH3HH
YeloBeKa U OOIIECTBA, COBPEMEHHOE COCTOSIHUE
Hay4YHOU obnacry, COOTBETCTBYIOLIEH
[IPENoaBaEMOMY peMETy; IPUKIJIAJHOE
3HaYCHUE HAyKd; creruduyeckue  MeTobl
HAay4YyHOTO TMO3HAaHUA B 00beMe, 00ecreynBalomeM
IpernojaBaHue y4eOHbIX IPEIMETOB

3HaeT:

- 0a30Bble 3aKOHOMEPHOCTH W  IMPUHIIUIIEI
Pa3BUTHS MaTEMaTHYECKOTO 00Pa30BaHHS;

- OCHOBHBIE TpeOOBaHHS O0OPa30BATEIBHBIX
CTaH/IapTOB
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Vwmeer:

- OPUMEHSTH OCHOBHEBIE TIOJIO>KEHUS
MaTeMaTHYeCKOW  HAyKH JUIA  pealu3alud
yueOHBIX  TporpaMM B 00pa3oBaTebHBIX
yupexaeHusx coriaacHo tpebosanusim DPI'OC

HOO

KoHTpOIBHOE MEPONPHATHE TI0 PA3ILITy

Kontponsnas padora Ne 1.
OCHOBHBIE TEMBI:

1. Ipu3HAKHK ACITUMOCTH LENBIX HEOTPUIATEIBHBIX YHCEIL.
2. TIpocThie U cOCTaBHBIE YUCTA.
3. HOJI u HOK ugwucen.

IIpumeps! 3agaHuid.

Teopernyeckast yacTb

1.ITepeuncnuTe OCHOBHBIC CBOHCTBA OTHOIICHUS JIEIMMOCTH II.H.4. (0€3 10Ka3aTeNbCTBa).

2. Chopmynupyiite TeopeMy O AEIUMOCTH HPOU3BEICHYS.

3.ChopmynupyiiTe IpU3HaK AeMUMOCTH Ha 3; Ha 7; Ha 11.

IMpakTnyeckas yacTb

1.JlokaxxuTe, UCIONB3YsI METOJ] MaTeMaTHYeCKOH WHIYKIMH, YTO VIS JFOOOTr0 HaTypaibHOro N

BEPHO YTBEpPKICHHE: (2n3 —3n2 + n) :6.
2. Haiimure HOJT (a,b) u HOK (a,b) nust amcen: a=1782 u b=9075

a) ¢ moMoIkio anropur™a EBkinna;
0) pe/CTaBUB MX B KAHOHUYECKOM BHJIE.

4a+3b

a —
4. Hanmenbmee obmee kpatHoe (HOK) nByx wmcern, ogHo u3 kotopsix 60, paBHo 420. Haiinute
JIPYroe YUCIIo, ecu Hanbonpimii oomwii aenutens (HO/) nanubix uncen pasen 10.

a
3.Apo6n B - cokpatuma. CokpaTuMa Ju ApoOb ? Jlokaxmwure.

5. Jlokaxxute, 4TO 3HAYCHUE BHIPAKEHHUS 333555 + 555333 KpatHo 37.

Kpurepuu orieHUBaHNS KOHTPOJIBHON PaOOTHI (IPaBUIBHOCTD):

5 GayutoB: Bce 3a/IaHUsI BBIIOJIHEHBI BEPHO 0€3 OIMOOK; MPHUBEICHBI OCHOBHBIC JTOKA3aTeIbCTBA,;
49eTKO c(hOpMyITMPOBAHEI OCHOBHEIE BHIBOIBL.

4 Ganna: BCe 3aJaHMs BBIIOJHEHBI BEPHO, HO JoMyckaercs 1-2 ommOKu; NMpUBEIEHBl OCHOBHbBIE
JIOKa3aTeNIbCTBA.

3 Oamra: 3amgaHMs BBINOJHEHbl ¢ ommOkamu (3-4 omuOKHM); mpuBegeHa (OPMYIHPOBKa
JIOKa3aTeNbCTB (0€3 10Ka3aTeNbCTBa).

[IpumepHbIe 3aqaHUs UIT CAMOCTOSATENFHON pabOTHI.

TeopeTrnyeckas 4acTb

1. JlaTp onpeziesIeHue CIEAYIOIIUM MMOHSTHSIM:

PesynbTarsl 00ydeHus:

VK-1.1. Aranusupyer 3amady, BbLICNIAA 3Talbl ee
peleHus, JeHCTBYSA 10 PeIeHUIO 3a1a41

3HaeT: CmocoObl, TMPHEMBI, AITOPUTMBI pEIICHUS
MaTeMaTHIECKHX 3a1a4.

YMeeT: IpUMEHSTh CHOCOOBI, IPHUEMBI U aITOPUTMBI
JUISL pEIIeHHs] IIOCTaBIEHHBIX 3a/1a4.

VK-1.2. HaxoauT, KpUTUYECKH aHAJIU3UPYeT WU
BEIOMpaeT  HMH(pOpPMANWIO, HEOOXOIMMYIO  UIS
pelleHUs IOCTaBICHHOI 3a1aun

3HaeT: MaTeMaTU4ecKyl0 TEPMHUHOJIOIHIO; OCHOBHBIE
STambl PEHICHNST MaTeMAaTHIECKUX 3a4ad.

YMeeT: HAaxXOAWTh, AHAIM3UPOBATh, HAXOIUTH
HY)XHYI0 MH(OpPMaNMIo (M3 YCIOBHUH) IS PEIeHUs
MaTeMaTHIECKHX 3a7ad.
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° Ilemoe uncmo — 3710....;

. ParnmoHabHEIM YHCIIOM Ha3BIBACTCH. . ...}
. HppaunonanpsHoe YUCIIO — 3TO. ..}

. JelicTBUTEBFHOE YUCIIO — 3TO. ..

2. Ilepeunciure OCHOBHBIE CBOMCTBAa MHOXKECTBA pAaIlMOHAJIBHBIX dHcell. Jltoboe cBoiicTBO
JI0Ka3aTh.

IIpaxTHueckas gacth

3. [IpeacTaBbTe B BU/IC HECOKPATUMOW OOBIKHOBECHHOM IPOOH:

a) 0,(34); 6) 0,8(5); B) 0,8341(6); r) 0,17(1).

4. Pemute 3amauay.

W3 22 xr cBexxux rpuboB momydaercs 2,5 Kr cyxux rpudos, comepxamux 12% Boxel. Kakos
MPOIIEHT BOJBI B CBEXHX Iprudax?

5. Haiigure Takoe X, 41O

a) (13,7)~(16,x).

6) Haitqure cymmy nap (11,22)+(13,27);

B) HalanTe npousseneHue map (11,22)-(13,27);

Kpurepun oniernBanus (IpaBUILHOCTH BHIIIOJIHEHUS paOOThI)

OTJIMYHO 5 0ajIoB;
XOPOIIO 4 b6ana;
YAOBIETBOPUTEIHHO 3 Gaa;
HEYJIOBJIETBOPUTEIHLHO HIDKe 3 0aJuIoB.

IIpoMeskyTOYHBIH KOHTPOITH (KOJIMYECTBO OAIIOB)

MuUHMMAILHOE KOJIMYECTBO Oamios - 21

MakcumanbHO€e KOJIUYECTBO OaioB - 27

Texkyumii kKoHTpo.JIb M0 pa3zaeny «Llenbie n pannonansHbie ynciaa. Jlecsituunsie npodou. JelictBurensnspie yncaa. [Ipakrnyecknii 6,10k

1 | Aymutopnas pabota

Pabora Ha CeMHHApPCKHX 3aHATHSAX.

Kputepuu oneHnBaHus:

3 Oamia — axKTHBHOE ydYacTHe B OOCYKIECHHH TEOPETHYECKHX BOIMPOCOB (OMpOC; dYeTKas
(hopMyIHpPOBKa OIpeeTIeHHH); TPAaBHIbHOE PEHICHNe MTPAKTHIECKOH 3a1a4n Y JOCKH.

2 Oamma - y4acTHe B OOCYKICHHH TEOPETHYECKHX BOMPOCOB (OMPOC; YeTKas (OpMyTHPOBKa
OTIpENIENICHUH ).

1 Gamn — yyacTue Ha CEMUHAPCKOM 3aHSTHH.

BeInonHeHne KOHTPOJIbHBIX PaboT

[IpumepHbIe 3a1aHKS K BBIITIOJHEHUIO KOHTPOJIBHOM paboThl Ne 1.

1. Beraucnure.

§+O,131 10,25

a . 6) 0,(73)-0,(487).
) 0,00837(8):0,0025" ) * 0N

2. Pemnte 3amauy. Bacs u Ilets nopenunu Mexay coboii 39 opexoB. Unciio OpexoB, TOCTABIINXCS

Pesynbrarsl 00y4deHus:

VK-1.1. Ananusupyer 3azmady, BbLICNAS 3Talbl ee
pelIeHus, TeUCTBUS MO PEIISHHIO 3a[auH

3HaeT: CIoOCcOObl, TPHEMBI, ANTOPUTMBI pEIICHHS
MaTeMaTHIECKHX 331ad.

YMeeT: MpUMEHSTh CHOCOOBI, MPHUEMBI U aITOPUTMBI
JUISL peLIEHHs] TIOCTAaBJICHHBIX 33/1a4.

VK-1.2. Haxomutr, KpUTHYECKH aHAJIM3UPYET U
BbIOMpaeT  HMHpOpMALUIO, HEOOXOAUMYIO IS
PpelIeHNs OCTaBIeHHOH 3a1au

3HaeT: MaTeMaTHIEeCKyI0 TEPMHHOJIOTHIO; OCHOBHEIE
STambl PEHIeHNs] MAaTEeMAaTHIECKHIX 3a/1ad.
YMeeT: HaxoAWTh, AHAIM3UPOBATh, HAXOIUTH
HY)XHYI0 MH(OpPMalHMIo (M3 YCIOBHIA) sl pEIICHUs

MAaTCMaTHYCCKUX 3a/1a4.
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mo0OMy M3 HHUX, MEHBIIE YABOGHHOIO YHCIA OPEXOB, HOCTaBUIMXCSA Apyromy. Keaapar Tperu
quclla OpexoB, focraBumuxcs [lere, MeHble dncna opexos, gocraBiuxcsa Bace. Ckombko opexoB
y Kaxzaoro?

(ITpumedanne: O603HAYNM Uepe3 X U Y - KOJIMIECTBO OPEXOB, JOCTABIINXCS COOTBETCTBEHHO Bace
u [lere. SIcHO, 9TO X U y — IIeTIbIE TOJIOXKUTEIBHBIEC YUCTIA. )

3. Yucnurenn Tpex apobeit mpomopunoHanbHs! ynucaaM 1, 2, 5. VIX 3HaMeHaTenn COOTBETCTBEHHO
nporopunoHansHbl yncnam 1,3,7. Cpennee apudmerndeckoe 3Tux apoodeit pasuo 200/441. Haiitu
3TH APOOH.

4.Pemure HepaBEHCTBO

3 3
X +x— 3‘ - 5‘ <x°—x+8. Borsere YKaKUTE HanOOJbIIIee 1IeI0e

MOJIOKUTENBFHOE YHCII0, BXOASAIIEEe BO MHOXKECTBO PEILICHHSI HEPABEHCTBA.
5. Haitgure Takoe X, 4TO

a) (17,19)~(11,x).

6) naiture cymmy nap (21,32)+(45,37);

B) HaiiauTe npousseneHue map (9,11)-(4,13).

[IpumepHbIe 3a1aHus IS BBIIOJTHEHHUS KOHTPOJILHON paboTh Ne 2.

1. V3BnekuTe KBagpaTHbIA KOPEHb a) 915,62136 . OTBET OKPYIIIUTE 10 THICSUHBIX.

2. JTokaxxuTe, 4TO HE CYIIECTBYET TAKOTO PAIMOHAIBHOTO YHCIIA, KBaJpaT KOTOPOTO paBeH 3.

2

3. Haiinure Tpu NepBbIX IECATUYHBIX 3HAKA CyMMBI X+Y, €CIIN X= g =TT .

2
4, Haiimute Tpu nepBbIX JSCATHYHBIX 3HAKA CYMMBI X1y, €CITH X= \}17 L y=——.
5. Haiinure nBa mepBbIX AECATHYHBIX 3HAaKa MpousBeneHus x-y, eciau x=1,703504...,
y=2,04537....

Kpurepuu ornieHuBaHus (IIpaBUILHOCTD):

4-5 GansoB: BEICOKUH yPOBEHb.

Bce 3amaHns BBITOJTHEHBI BEpHO 0e3 OMMOOK; MPHBEACHH OCHOBHBIE JOKA3aTENILCTBA; UYETKO
c(OpMyIHUpPOBaHEl OCHOBHBIC BBIBOABL. [IpHBeneH (IMOKa3aH) OPUTHHAIBHBIA CHOCOO pEIIeHHUS
3aa4n.

3 Gayuta: cpeJHAH YPOBCHb.

Bce 3alaHUs BBINIOJIHEHBI BEPHO, HO JOIIyCKA€TCA OAHA - IABE OLHI/IGKI/I; NPUBEACHBI OCHOBHBIC
JI0Ka3aTeJIbCTBA.

0 — 2 Ganna: HU3KUH YPOBEHb.

3agaHusi  BBINOJNHEHBI C OIIMOKaMu; TpHBeleHa (OPMYIHPOBKAa JOKa3aTelbcTB  (0e3
JI0Ka3aTelIbCTBa); HeBepHask pOPMYIIMPOBKA JIOKA3aTENbCTB, HEBEPHOE PEIICHHUE.

[Ipumeuanue:

MakcuManbHOE KOJIMYEeCTBO 0a/uloB 3a BBINOJHEHHE KOHTPOJBbHOH paboTsl — 5 Oamios;
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MHHHMaJIbHOE — 3 Oasia.

CamocrositenbHas pabora (00s3aTesbHbIe POPMBI)

Brmonnenue groManaeit paboTe

Kputepun oneHuBaHus:

3 Qawa — AoMalniHee 3aJaHue BBIIOJIHEHO MOJHOCTBIO, HE COJCPKHUT CTPOTHX MAaTEMaTHUCCKUX
OImMOOK.

2 Ganna — JOMalIHee 3aJlaHKe BBIIOJHCHO MOJHOCTBIO, CONEPKHUT 1-2 MaTeMaTHYeCKHUe OIINOKH;
HeToYHas (pOpMyNUpPOBKA OIPEIEIEHHS.

Pesynbrarsl 00ydeHus:

VK-1.1. Anamusupyer 3amady, BbLICNIAA 3Talbl e
peleHus, 1eiicTBYU [0 PELICHUIO 3aJaul

3HaeT: CrocoObl, NPUEMBI, AITOPUTMBI PEIICHUS
MaTeMaTHYEeCKHX 3a7ad.

YMeeT: NPUMEHSTh CHOCOOBI, IPUEMBI U aNTOPUTMBI
JUISL pEelIeHHs] TOCTaBIEHHBIX 3a/1au.

VK-1.2. HaxoauT, KpUTUYECKH aHAIU3UpPYyeT U
BEIOMpaeT  MH(pOpPMANWIO, HEOOXOIMMYIO  UIS
pelleHUs TOCTaBICHHOI 3a1aun

3HaeT: MaTeMaTU4ecKyl0 TEPMUHOJIOIHIO; OCHOBHBIE
STambl PEHICHNS] MaTeMAaTHIECKHUX 3a4ad.
YMeeT: HaxOAUTh, AHAIM3HUPOBATH,

HYXXHYI0 HH}popMauio (U3 yCIOBHIT) U peIIeHHs
MaTeMaTHIECKHX 3a7a4.

HaXOIUTh

CamocrositenbHas pabora (Ha BEIOOD
00ydaroIerocs)

IIpe3enTanuu no Teme

3 Gamwra - mpe3eHTaUWs COOTBETCTBYET BHIOpDAaHHOW TeMe OOYYalOIIMXCs; BBIIOJIHEHA B
COOTBETCTBUHU C OCHOBHBIMH TPEOOBAHHUSIMH K MTPE3CHTAIIUSIM.

2 Oauia - Tpe3eHTAIMss COOTBETCTBYET BBHIOPAHHOW TeMe OOYYAIOIIUXCA; BBINIOJHEHA B
COOTBETCTBUH C OCHOBHBIMH TPEOOBAHHSIMH K TPE3CHTALUAM; COACPKUT HEAOYETHl B

o opMITEHUH.

IIpumepHbI€ TEMBI 2JTEKTPOHHBIX PE3EHTALH
1. Anamz ®I'OC HOO 1no nmpoGieme n3ydeHus
Ipo0eit B HaYambHO# IKOJTE.
2. Uctopust CTAHOBJICHUS U Pa3BUTHS YHCIIA.
3. OTKpBITHE HYJIS.
4. Uctopus BOZHUKHOBEHHE OOBIKHOBEHHBIX IPOOEH.
5. Wcropust BOSHUKHOBEHHE AECATHYHBIX IpOOCH.
6. lecaTndaHbIe IpOOH B HAYATHHOM Kypce
MaTeMaTHKH.
7. OOBIKHOBEHHBIE JPOOH B HAYAILHOH IIKOJIE.
8. Jlonu u 1po0u B HAYAILHOM HIKOJIE.
Teopernyeckuii acHeKT.
9. Bo3HUKHOBEHHE HPPALMOHATIBHOTO YHCIIA.
10. 3agaun Ha MPOILIEHTHI B HAUAJIBHOH LIKOJIE.
11. CrapuHHBIe 3312491 Ha POIIEHTHI B HAYAITbHOM
IKOJIE.
12. DKOHOMMYECKHE 3a1a4i B HAYAIBHOM IIIKOJIE.
13. Hcropus 3apoxaeHusi MaTeMaTHKH.
14. dunocopckue mpobdIeMbl MATEMATHKH.
15. U3 ucropuu mep. O mpoUCXOKACHUN
OOBIKHOBEHHBIX JIpOOEii.
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16. Nzyuenune npobeil B HaYaIbHOH LIKOJE.

17. U3 ucropuu mep. [IporcxoxaeHue necaTHYHBIX
npooeii.

Pesynbrarhl 00y4deHHs:

VK-1.2. HaxoauT, KpUTUYECKH aHAIU3UpPyeT U
BEIOMpaeT  HMH(MOPMANWIO, HEOOXOIUMYIO  UIS
pelIeHHUs TIOCTABICHHON 3a1a4ui

3HaeT: MaTeMaTHYECKYI0 TEPMHHOJIOIHIO; OCHOBHbIE
STaIlbl PELICHUS MaTEMAaTHYECKHUX 3a/1aY.

YMeeT: HaXOAUTh, aHATM3UPOBATH, HAXOIUTh
HY)KHYIO HHOPMAaLUIO (U3 YCIOBHI) IS PEIICHHS
MaTeMaTHYeCKUX 3aj1au.

OIIK-8.1. 3HaeT: UCTOPHIO, TEOPHIO,
3aKOHOMEPHOCTH U IPUHIIUIIBI IOCTPOCHUS U
(hYHKIIMOHUPOBaHUS 00Pa30BATEIBHOTO
npolecca, pojib U MECTO 00pa30BaHUs B AKU3HU
YeJIoBeKa M 00IIeCcTBa, COBPEMEHHOE COCTOsHUE
HAy4YHO# 00J1aCTH, COOTBETCTBYIOIICH
MIPEToAaBaeMoMy MPEeIMETY; MPUKIATHOE
3HAUCHHE HAYKH; CHeHU(PUIECKIE METOIbI
HayYYHOTO [TO3HaHHUs B 00beMe, 00eCTIeunBaoneM
NpenojaBaHue y4eOHbIX MPEIMETOB

3Haer:

- 0a3oBble 3aKOHOMEPHOCTH M  IIPHUHIMIIBI
Pa3BUTHS MaTeMaTHYECKOr0 00pa30BaHMUs;

- OCHOBHble TpeOoBaHMA 0Opa30BATENBHBIX
CTaHIapTOB

VYmeer:

- IPUMEHSATH OCHOBHBIE TIOJIOKEHHS
MaTeMaTHYECKON HAyKH JUIsl pean3aliu
YU4eOHBIX MPOrpaMM B 00pa30BaTEIbHBIX
yupexaeHusx coriacHo TpeboBanusm OI'OC
HOO

KonTtponsHOE MeponpHATHE 1O pa3leny

ITpumepHBIe BOIPOCH!

1. 3amaua pacumpeHus MHOHATHSA uucia. KpaTkue HCTOpHuYecKHe CBEOEHHS O BO3HHUKHOBEHHU
HOHSATHS IPOOH U OTPULATEILHOTO YHCIIA.

Tewmsr:

Hemumocts. Llensle W paluOHaJbHBIE YHCTA.
Jecsituunbie 1poOu. [leiicTBUTENIbHBIC YHCIIA.
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2. Uensle ymcnma. OTpuuarenbHble Ienble 4uciaa. CBONWCTBa MHOXECTBAa HENBIX YUCEN M UX
TreoMeTpHUecKast HHTepIpeTaLusl.

3. Llensie uncna. OCHOBHBIE TEOPEMBI (OTHOIICHNE PABHOCHIBHOCTH Ha MHOXKECTBE LIEIIBIX YHCET;
TeopemMa 0 cymMe (IIPOU3BENICHUH) JIBYX T1ap)

4. Tlonatue npobu. PanuoHanpHOE YHCIO. ApUPMETHYECKUE ICHCTBHS HAJ PAUOHATBHBIMH
grcnamy. CIokeHue U yMHO)KEHHE Jpo0eit.

5. Ilonsitue npodu. PanronansHOE YKCII0. 3aKOHBI CIIOKEHHUS.

6. [TonsiTre npobu. PanmonanbHOE YKCno. 3aKOHbI YMHOKCHHUSL.

7. Tloustue npobu. PanponanpHOe 4Yucio. ApudMeTHueckne NEHUCTBUS Hal palHOHATbHBIMU
4HcnaMy. BerauTanue u geeHne B MHOXKECTBE PallHOHANBHBIX YHCEll.

8. CBOMCTBa MHOKECTBA pallHOHAILHBIX YUCEIL.

9. lecsiTranble IpoOH. ANTOPUTMEI apUPMETHUSCKUX ISHCTBHI Hall HUMU.

10. PannonanbHbIe Yncia Kak O€CKOHEUHBIE IECATHYHbIE TEPUOANIECKHE TPOOH.

11. MHOXecTBO neiicTBUTENbHBIX uncen. Onepanuu. CBoiicTBa.

12. OrHomenne aenmumocth. CBolictBa. OCHOBHBIE TEOPEMBL.

13. Ilpu3HaKH AENUMOCTH IETBIX HEOTPHLATEIBHBIX THCEL.

14. TIpocThle U cOCTaBHbIE YHCIIA.

15. lenurenu u KpaTHBIE.

16. HOJ/] m HOK umncen. Ux cBoiicTBa.

17. Meron MmaTeMaTHUeCKON HHAYKLIHH.

Kputepuu oneHnBaHus:

Bricokwmii ypoBeHb — 7 — 8§ GayUIoB;
Cpennuii ypoBeHb — 4 - 6 6aios;
Hwuskwuit ypoBeHb — HIOKE 4 O6aioB

Pesynprars! 00yueHus:

VK-1.1. Anamusupyer 3amady, BbIICNAA 3Talbl ee
pelIeHus, TeUCTBUS M0 PENISHHIO 3a1aun

3HaeT: CrocoObl, NPHUEMBI, AITOPUTMBI PEIICHUS
MaTeMaTHIEeCKHX 3a1ad.

YMeeT: IPUMEHSTh COCOOBI, IPUEMBI U alTOPUTMBI
JUISL PELLIeHUs] TOCTaBJICHHBIX 3a/1ay.

VYK-1.2. HaxoauT, KpPHUTUYECKH aHATU3HPYeT H
BbIOMpaeT  WHPOPMAIMIO, HEOOXOAMMYKO Ui
pelLIeH s TOCTaBICHHON 3ajaun

3HaeT: MaTeMaTHYeCKyl0 TEpMHHOJIOTHIO; OCHOBHBIE
9Tambl PElIeHNs] MaTeMaTHYECKUX 3a1ad.

YMeeT: HaX0UTh, aHATU3HPOBATH, HAXOIUTh
HY)KHYIO HHOPMAaLHUIO (U3 YCIOBHI) JUIS peIIeHHS
MaTeMaTHYeCKuX 3a1ad.

OIIK-8.1. 3Haer: HCTOPHIO, TEOpHIO,
3aKOHOMEPHOCTH UM NPUHIMIIBI TOCTPOCHUS U
(hyHKIIMOHUPOBaHHUS 00pa3oBaTENbLHOIO

nponecca, pojb U MECTO O6paBOBaHI/IH B JXHM3HH
YCJIOBCKa H 06LLICCTBa, COBPEMEHHOC COCTOSHHUEC

Hay4YHOU obnacry, COOTBETCTBYIOLIEH
IPETIoIaBaeMOMY IpeaMeTy; HPHUKIIaIHOE
3HaYCHUE HAyKd; creruduyeckue  MeTobl

HAay4YyHOTO IO3HaHUA B 00beMe, 00eceynBaloIeM
IpernoiaBaHue y4eOHbIX MPEIMETOB

3Haer:

- 6330Bble 3aKOHOMEPHOCTHU n TMPUHIUIIBI
Pa3BUTHS MaTEMATHIECKOTO 00pa30BaHUS;

- OCHOBHBIE TpeOoBaHHMA 00pa30BaTEIBHBIX
CTaHIapTOB
Ymeer:

- TIPUMEHSTD OCHOBHbIC TIOJIOKEHUS
MaTeMaTHYeCKOH  HAayKH JUIi  pealu3aluu
yueOHBIX  mporpaMM B 00pa3oBaTeIbHBIX
yupexaeHusx corigacHo tpeboBanusim DOI'OC
HOO

Crpannna 42 n3 59




Hampasnenue noaroroku: 44.03.05 Ilenarornueckoe oopasoBanue (¢ ABYyMs: PO(QUISIME TOATOTOBKH)
Hamnpasnernocts (mpoduis): «/lonxonsHoe odpa3oBanue» u «HagansHoe oOpasoBaHue»

Pa6ouast TIporpaMmma JUCHUIITUHBL «Marematuka»

IIpoMexxyTOUYHBIH KOHTPOJIb (KOJIHMYECTBO OAJLIOB) MuHHMaIBHOE KOJINYECTBO OaoB - 35

MakcuManbHOe KOJHYECTBO 0alIoB - 73

IIpomesxyrounas arrectarus

IpencraBneHs! B GOHE OIEHOYHBIX CPENICTB U MPOMEKYTOUHOH aTTECTAIMH 110 AUCIUILIIHE

bannapHO-peliTHHTOBas KapTa AUCHUIUIHHEI « MaTemaTrukay

Kypc 3 Cemectp 5

Bun xontposns

MuHUMAJIBHOE KOJUYECTBO

MakcumaibHoe

OaoB KOJIMYECTBO OaJIIOB
HaumenoBaHue pasaesa « Pynkuuu. YpapHenusi. HepaBenctBa. Betnunnbl. DjieMeHTbI FeOMeTPHN»
Paznen 4.1. ®ynkuuu. Ypasuenus. HepaBeHcTBa. Penienue TeKCTOBBIX 3a1a4 Ha COCTAaBICHHE YPaBHEHUM, CHCTEM YpaBHEHUH U HEPaBCHCTB
Texymimii KOHTPOJIb 10 pa3Aeiy: 15 28
1 AynutopHas paborta 4 8
2 CamocrosTensHas padoTa (CHenuanbHble 00s3aTesIbHbIe (POPMBI) 10 18
3 CamocrositensHas pabota (criennaabHbie GOpMBI Ha BEIOOP 00yJaroIIerocs) 1 2
KonTtponbHOE MeponpHATHE 10 pa3leny 3 6
TIpomexyTOoYHBIiT KOHTPOJIb 18 34
Paznen 4.2. DneMeHThI TeOMETPUN
Tekymuit KOHTPOJIb IO pa3Aemy: 16 27
1 AynutopHas paborta 4 8
2 CamocrosrenbHas pabora (crenuanbHble 00s3aTeNbHbIE POPMBI) 11 17
3 CamocrostensHas pabora (crienuanbHbie GOPMBI Ha BEIOOP 00yJaroIIerocs) 1 2
KoHTpossHOE MEpONpHATHE 10 pa3ieny 3 5
ITpoMexyTOUHBINH KOHTPOJIb 19 32
Paznen 4.3. BenuuuHbl B HaYaJIBHOM IITKOJIE
Tekymmii KOHTPOJIB 10 pa3eiy: 16 29
1 AyautopHas paboTa 4 9
2 CamocrosrenbHas pabota (crienuanbHble 00s3aTesbHbIe POPMBI) 11 18
3 CamocrosiTenpHas pabota (crennanbHbie GOpMBI Ha BEIOOP 00yTaroIIerocs) 1 2
KoHTposbHOE MEPONPHATHE 110 pa3leny 3 5
IIpoMexyTOYHBIH KOHTPOJIb 19 34
TIpomesxyTouHast aTTecTarus 56 100
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Hroro:

56 100

Bunel KoHTpOIS

HepequL WJIN IPUMEPBI 3a/1aH1/1171, KPpUTCPHUU OLICHKH U KOJIMYECTBO 0aoB

Temsl Ui U3ydeHus 1 00pa3oBaTeIbHbIC
pe3yIbTaThl

Texymmii KOHTPOJIb 10 pasaeny «@ynknun. Ypasnenns. HepasencrBa. Pemenne TeKCTOBBIX 32124 HA COCTaBJIeHHE YPABHEHHI, CHCTEM YPaBHEHHI1 M HEPABEHCTB»

1

AynutopHas pabora

KoHcnekTupoBaHue JNeKIMOHHOTO MaTepualia

Kputepun oneHuBaHus:

1 Gaqul — KOHCIEKT JCKIIMM COOTBETCTBYET TEME W OTPaKaeT OCHOBHBIC TEOPECTUUCCKHE
MOJIOXKCHUSI; HAamMcaH pa300pYMBO; CHUCTEMHO CTPYKTYPHPOBaH; COJACPIKHT JOMOIHUTEIBHBIN
MaTepHal, HaiiIeHHbI 00yJaronIiMes 110 TOTIOTHUTEFHBIM HCTOUHHKAM.

TIpuMeyaHue: HaTMYMe KOHCIEKTA JICKIIMOHHOTO MaTepraa sBIseTCs 0053aTebHBIM.

PaboTa Ha CEMMHAPCKHUX 3aHATHSX.

Kputepuu oneHnBaHus:

3 Oaula — aKTHBHOE yd4acTHe B OOCYXKIEHHH TEOPETHYECKHX BOHPOCOB (OIpOC; dYeTKas
(hopMyIMpPOBKa OIPeIeTICHI); IPAaBIIBHOE PEIIeHHe IPAKTHIECKOH 3a1a4i Yy JOCKH.

2 Oamna - yyacTHe B OOCYXKIEHHH TEOPETHUECKHX BOIPOCOB (ONpOC; yeTkas (OpMyIHpoBKa
OTIpENICNICHUH ).

1 Gamr — ygacTre B ompoce.

BrInosHeHHE KOHTPOJIBHBIX paboT

[TpumepHbIe 3a0aHus IS BBINOJIHEHHS KOHTPOIBbHOU paboThl Ne 1.

3 3
(4+«/1_5)2 +(4—x/1_5)2
1. VIpocTrTe YUCIOBOE BHIPaKECHUE 3 .
(6+/35)7 —(6-/35)
2. [peobpasyiite anredpandecKoe BEIpKEHHE:
V2 B[ Y
21 T | 2 |
@—x)" x 1+x
3. Pemmre ypaBHEHME. 10x° (x - 2)2 = 9(x2 + (x - 2)2). Ecmu ypaBHeHUe

HMEECT HECKOJIBKO KOpHeﬁ, TO OTBETOM SBJIACTCA UX MMPOU3BEACHUC.

TeMbI JTeKIIMOHHOTO MaTepHaa:

1. ®ynkuu. CrnocoObl 3aaanus GyHknui. O6nacth
ompezeNieHUss ¥ 00NacTe 3HAYCHUH (YHKIMU.
I'paduk pynkIUm.

2. VpaBHeHuss ¢  OAHONH  HEpPEMEHHOIL.
Teopemsbl 0 PaBHOCHUIBHOCTH YpaBHEHUH.
HepaBenctBa ¢ onHoil mnepemeHHOM. Teopembl O
PaBHOCHJIEHOCTH HEPaBEHCTB. YPaBHEHHE C JABYMs
NIepEeMEHHBIMH. Y paBHEHHE JIMHHH.

3. Cucrema ypaBHEHHIt c IBYMS
nepeMeHHBIMH.  CHCTEMBI ¥ COBOKYITHOCTH
HEpaBEeHCTB C OAHOW TmepeMeHHOH. OCHOBHEIC
TIOHSITHSI.

Kontponphas pabora Ne 1.

OCHOBHBIE TEMBI:

1. IIpeoOpazoBaHue  YHCIOBBIX U
areOpanyecknux BHIPOKSHUH.

2. VYpaBHEHUS U CHCTEMbl ypaBHEHUIL.
CrnocoOBI MX pelIeHusI.

3. Hepasenctsa u CHUCTEMBI
HepaBeHCTB. CIocoObI MX PEIICHHS.

4. Pemenne TeKCTOBBIX 3amad  Ha

COCTaBJICHHE YpaBHEHMH, CHCTEM YpaBHEHUH U
HEPABEHCTB.
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—3xy— y =
4. Pemmre cucteMy ypaBHEHHI 7
— + [
x 1

5. Pemmnte  HepaBeHCTBO  —— > — .  VYkaxuTe  HaumOomnbloiee  Ienoe

x+1 2
TIOJIOKHUTEIIBHOC YHCJI0, BXOAAIEC BO MHOKECTBO PCUICHUS HEPABEHCTBA.
6. Peunte 3a7auy. [lepBast 1 TpeThss OpUrabl CACNAIN ACTalCH B [Ba pasa Goublile,

4yeM BTOpas, a BTOpasi U TPEThs - B TPH pasa Oouble, 4eM nepsast. Bo ckoibko pa3 TpeThs Opurana
crenaer Gounblie neraieil, yuem BTopas?
IIpumepHsbIe 3ananus 711 BRITOTHEHUS KOHTPOIBHOU paboThI Ne 2.

1. HaiinuTe HauMeHbllee ILEJIOE YKCIIO, BXOJSIIEEe B OOJNACTH ONpelneieHus (YHKIUH:
1
f(x)= (4+x|x—5|) 4

2. Permvte HEPaBEHCTRO: \sz —-3x—-3<5-x.
3-421 3+421 _
2 N

(OtBer: x <

3. Pemure ypaBHeHue: x2 + y2 =64.

4. PeunTe HEPaBEHCTBO: 4 }5—|x +1| <2+x.

(Otser: 0<x<4)
y>5;

5. Pemmre rpadudeckn cucteMy HEpaBeHCTB

y? =6y +x° +2x <15.

Kpurepun onennBanus (IpaBUIbHOCTD):

4-5 GaJTOB: BEICOKUI YPOBEHD.

Bce 3amaHnst BEITOJTHEHBI BepHO 0Oe3 OMMOOK; NPHBEAEHBI OCHOBHBIE J[OKA3aTENbCTBA; YETKO
copMyIIpOBaHEl OCHOBHBEIE BBIBOABI. [IpuBeneH (IOKa3aH) OpPUIMHAIBHBIN CIIOCOO peIeHHsS
3aa4n.

3 Gayna: cpeiHUil ypOBEHb.

Bce 3anaHus BBINOJHEHB! BEPHO, HO JIOMYCKAaeTCs OJHA - JIBE OIIMOKM; NPUBEICHBI OCHOBHBIC
JI0Ka3aTeJIbCTBA.

Konrpospnas padora Ne 2.
OCHOBHBIE TEMBI:

1. VYpaBHeHHne ¢ qByMs IepeMEHHBIMU.

2. OyHKIMY. O6mnacts onpeeseHus
(yHKIUH.

3. CucreMsl U COBOKYITHOCTH HEPAaBEHCTB C
OJIHOM MepEeMEHHOM.

4. Croco0Obl  pemIeHuss  HppanrdOHAIBHBIX
HEpaBEHCTB.

I'paduueckoe pelieHHe HEPaBEHCTB M CUCTEM C
JBYMS TIEpEMEHHBIMH.

5. OOume TOHATUS  TEOPETUUECKUX  OCHOB
MareMaTHKd  (3JEMEHTBI  TEOPUH  MHOXKECTB,
MOHATHS, UX MECTO B MOCTPOCHUH MaTeMaTH4ECKON
TEOpHH, KOMOHMHATOPHKA, COOTBETCTBUS,
OTHOIICHUS, 0TOOPaKEHUS)

Pesynbrars! 00ydeHus:

VK-1.1. AnanusupyeT 3agauy, BbIIENs dTambl ee
pelIeHus1, JSHCTBHS [0 PELICHHIO 3aa4YH
3HaeT: CrmocoObl, MPUEMBI, aJTOPHTMBI
MaTeMaTH4eCcKHX 3a/1au.

YMeeT: NpUMEHSTh CHOCOOBI, PUEMBI U alNTOPUTMBI
JUISL pEelIeHH s IIOCTaBICHHBIX 3a/1a4.

peleHus
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0 — 2 Ganna: HU3KHH YPOBEHb.

3amaHus  BBIIOMHEHBl C  OMMOKaMu; MpuBeAeHa (GOPMYyIHUpOBKa JoKa3arenbcTB  (0e3
JIOKa3aTelIbCTBA); HeBepHas (hOPMYIIMPOBKA TOKa3aTeIbCTB, HEBEPHOE PEIICHHE.

IIpumeuanue:

MakcuManpHOEe KOJIMYECTBO OaIoB 3a BEIIOJHEHHWE KOHTPOJIBHOW paboTel — 5 Oaios;
MHHHMAaJIbHOE — 3 Gasmia.

Komnoksuym

ITpumepHBIe BOIPOCH! LISt 00CYKACHUS

. [lonsTre ypaBHEHMS, HEPABEHCTBA C OJHOM NEPEMEHHOM.

. Teopembl 0 paBHOCHIIBHOCTH YpaBHEHUH, HEPABEHCTB.

. YpaBHeHue ¢ nByMs iepeMeHHbIMI. OCHOBHBIE ITOHSATHSI.

. YpaBHenue mMHUN. OCHOBHBIE JOKa3aTEIbCTBA.

. Cucrema ypaBHEHUH ¢ IByMs iepeMeHHBIMU. OCHOBHBIE TTIOHSTHSI.

. CucTeMBl ¥ COBOKYITHOCTH HEPAaBEHCTB € O/IHOH nepeMeHHO. OCHOBHBIE ITOHATHSI.

. MeToab! pemeHust HepaBeHCTB, COCPIKANINX a0CONIOTHYIO BETHIHHY.

. MeToab! peneHus HppanuoHaIbHBIX HEPABEHCTB.

. I'padrraeckoe pernreHne cUCTEMBI ypaBHEHHI HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

Kpurepun ouenuBanus:

8-10 6amIoB — BBICOKHIH YpPOBEHb.

Teopernyeckuii ¥ NpaKTUUECKUi OJOKM BBINONHEHBl BepHO. UETKO MpeACTaBIEHb OCHOBHBIC
JIOKa3aTeNIbCTBA, CIIOCOOBI PEIICHMS] ypaBHEHHWs, HepaBeHCTBAa. OTCYTCTBYIOT MaTeMaTHYECKHUE
OLIHMOKH.

5-9 6amnoB — cpenHUil ypOBEHB.

Teopernyecknii W TIpakTHYECKUH OJOKM BHINIONHEHBI BEpPHO. IIpencraBieHbl OCHOBHEIC
JIOKa3aTeNbCTBA, CHOCOOBI PEIIeHNs YpaBHEHHs, HEPaBEHCTBA. MOTYT comepxaTcs HETOYHOCTH,
HerpyOble MaTeMaTHYeCKHe OITHOKH (TommycKkaeTcs 1-2 ommoKn).

0-4 Gana — HU3KHUN YPOBEHb.

Teopernyeckuii M MpaKTHYECKUH OJOKM BBIIOJHEHBI ¢ ommOkamu (3-4 ommOku). He uerko

O 00N WA WhN—

MPE/CTaBICHBl OCHOBHBIC JIOKAa3aTeNbCTBA (MM OHH OTCYTCTBYIOT), HUMEIOTCS TpyObIe
MaTeMaTUYeCKUE OIUOKH.
[Mpumeuanue. 3a KOJUIOKBHYM CTaBUTCS MaKCHMAJIbHOE KOJIMYECTBO OamioB — 15 06amios;

MHHHMAaJIbHOE — 8 0aJlIoB.

VYK-1.2. HaxoauT, KpPHUTUYECKH aHATU3HPYeT H
BEIOMpaeT  HMH(MOPMANWIO, HEOOXOIMMYIO  UIS
pelIeHNs IOCTaBIeHHOH 3a1auu

3HaeT: MaTeMaTHIeCKyl0 TepMHHOJIOTHIO; OCHOBHBIE
9Tambl PeIeHNs] MaTeMAaTHIECKHUX 3a/1ad.

VYMeeT: HaXOOMTh, aHAIM3UPOBATh, HAXOAUTH
HYXHYI0 HH}popMaIuio (U3 ycIoBHil) U pelIeHHs
MaTeMaTHYeCKuX 3a1ad.

Tema KonI0KBHyMa «YpaBHEHUS U HEPABEHCTBA»
Pesynprats! 00y4eHus:

VK-1.1. Arammsupyer 3amady, BBIICIAS JTalbl ee
pelIeHus, TeUCTBUS MO PELICHHIO 3aJauH

3HaeT: CmocoObl, TMPHEMBI, AITOPUTMBI pEIICHHS
MaTeMaTHIECKHX 3a7ad.

YMeeT: NpUMEHSTh CHOCOOBI, IPUEMBI U alTOPUTMBI
JUISL peLIeHHs] IIOCTAaBICHHBIX 33/1a4.

VK-1.2. HaxoauT, KpUTUYECKH aHAIU3UpPYyeT U
BEIOMpaeT  WHPOPMAIMIO, HEOOXOIMMYIO  UIS
PpelIeHNs IOCTaBIeHHOH 3a1aui

3HaeT: MaTeMaTHIEeCKyI0 TEPMHHOJIOTHIO; OCHOBHEIE
STambl PEHICHNs] MaTeMAaTHIECKIX 3a/1ad.
YMeeT: HaxoguTh, aHAJIU3UPOBAThH,
HYXHYIO
MaTeMaTH4YeCcKuX 3a/ad.

HaXO0IUTh

HHPOPMAIHIO UL pemeHus
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CamocrositenbHas pabora (00s3aTenbHbIe POPMBI)

BrmonHenne caMocTosTenbHON paboThl (KOHCIIEKT)

Kpurepun oneHuBanus:

2 Oamra — colep)KaHHE COOTBETCTBYET TEMe; MaTepHall YeTKO CTPYKTYPHPOBAH; COJEPIKHUT
OCHOBHBIE BBIBOJIBL.

1 OGamn — comepkaHHE COOTBETCTBYET TeMe; Marepual CTPYKTYpPUPOBAaH; COAEPXKHUT
JIOTIOJIHUTEIIbHBIN MaTepHall, IOMYCKAIOTCd HETOYHOCTH.
[lpumeuyanne: MakcuManbHOe M MHHHMAJIbHOE KONWYECTBO OamioB — 2 Oamra. Ecmm

oOyvaromuiicss HaOupaer 1 ©Oamwi, KOHCIEKT JaeTcsi Ha JOpabdOTKy Uil JOCTIDKCHHUS
MaKCHUMaJIbHOTO Oaia.

Bemonnenue goMamseit paboTel

Kputepun oneHnBaHUs:

3 Gayia — JOMalIHee 3aJaHue BBHIOJIHEHO MOJHOCTHIO, HE COAEPIKHUT CTPOTHX MAaTeMaTHYECKUX
ommooK.

2 Oannma — JOMalIHee 3aJlaHHe BBIIOIHCHO MOJHOCTBIO, CONEPKUT 1-2 MaTeMaTHYecKue OINOKH;

HeTOYHast HOPMYITUPOBKA ONPEIECICHHS.

TeMbI U151 BEITIOTHEHNS CAMOCTOSITEIEHOH PabOTHI:
1. dyHkus npsiMas IPONOPLUOHANIBHOCTh Y=KX. Ee
CBOIicTBa, rpaduK.

2. ®OyHKIMa oOpaTHast MPONOPIUOHATEHOCTE Y=K/X.
Ee cBoiicTBa, rpaduk.

3. Ksagparwunas ¢yHkius ) = ax2 +6x+c.

CBoiicTBa, rpagux. Bepumna
KoopauHats! BepHmyHbI TapaboIsL.

4. Jluneiinas Qpynkuust y=kx+b. Coiictsa, rpadux.
Pesynbrarsl 00y4deHus:

VK-1.1. Aranusupyer 3amady, BbIICNAA 3Talbl ee
pelieHus1, NeHCTBYS 10 PELICHHIO 3a1a4un

3HaeT: CrocoObl, NPUEMBI, AITOPUTMBI PEIICHUS
MaTeMaTHIECKHX 3a7ad.

YMeeT: NpUMEHSTh CHOCOOBI, IPHUEMBI U aNTOPUTMBI
JUISL pElIeHNs] ITIOCTaBICHHBIX 3a/1a4.

napabosl.

VK-1.2. HaxoauT, KpUTUYECKH aHAIU3UpPYyeT U
BBIOMpaeT  HMHpOpPMALUIO, HEOOXOAUMYIO IS
pelleHus IOCTaBIeHHOI 3a1aun

3HaeT: MaTeMaTU4ecKyl0 TEPMHUHOJIOIHIO; OCHOBHBIE
STambl PEHICHNs] MAaTeMAaTHIECKIX 3a/1ad.

YMeeT: HaXOUTh, AaHATU3HPOBATH, HAXOIUTH
HY)XHYI0 HH()OPMAIHIO JUTS PeIIeHUsT
MaTeMaTHIECKHX 3a1ad.

3Haer:

- 0a3oBbIe 3aKOHOMEPHOCTH U TPUHIUIBI
Pa3BUTHS MaTeMaTHYECKOr0 0Opa30BaHMUs;

- OCHOBHBIE TpeOOBaHHS  0OOpPaA30BATEIBHBIX
CTaH/IapTOB

Vwmeer:

- TIPUMEHSITH OCHOBHBIE MOJIOKEHHUS
MaTeMaTHYeCKOH  Hayku sl peajlu3aluu
yueOHBIX  TporpamMM B 00pa3oBaTeIbHBIX

yupexaeHusx corigacHo tpeboBanusiMm DPI'OC
HOO
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CamocrosrenbHas pabora (Ha BEIOOD
00y4aroIerocs)

[Ipesenranuu no reme

2 Oamma -  TpPE3EHTALUsl COOTBETCTBYET BHIODaHHOH TeMe o0Oy4aroluxcs; BBIIOJHEHA B
COOTBETCTBUH C OCHOBHBIMH TPEOOBAHHUAMH K ITPE3ECHTALIUSM.
1 Oamr - mpe3eHTanus COOTBETCTBYST BBIOpaHHOH TeMme OOydJaromuxcs; BBIIOJNHEHa B

COOTBETCTBHM C OCHOBHBIMH TPEOOBaHMSIMH K TIPE3CHTALMAM; COJCPXKUT HENOYCTHl B
odopmieHnn.

IIpumepHBbIE TEMBI TEKTPOHHBIX PE3EHTALMHI

1. Anrebpanyeckue BBIpOKEHHS: 3apOKICHUE,
nousiTue U o0bekT m3ydeHns B HKM (HauanmbHBIH
KypC MaTeMaTHKH).

2. MHorounensl, ux cBoicrsa. KBajmpaTuunsli u
KyOHYeCKUH TPEeXWICH.

3. Ucropust CTAaHOBIICHUS U PA3BUTHS AIT€OPHIL.

4. Teopust ypaBHEHMI: HCTOpUS 3apOXKICHUA H
pa3BUTHS.

5.  [uodanroBbie ypaBHeHUS («Apudpmernkar
Juodanra).

6. U3yueHue ypaBHEHMH B HadaJlbHOM Kypce
MaTeMaTHKH.

7. «'eomeTpudeckast anredpay IpeBHHX I'PEKOB.

8. 3ydeHne HEPaBEHCTB B HAYABHOM LIKOJIE.

9. Cuctembl 1 COBOKYITHOCTH HEPABEHCTB.

10. DmemeHTapHble (YHKIUH, WX CBOWCTBA U
rpaduKH (TIOJHOE MCCIIEAOBAHNUE).

11. HsydyeHue (QyHKIMOHATBHOW 3aBUCHMOCTH B
HKM.

12. 3apoxeHue anreopsl.

13. «Bceobmas apudmernka» V.HproToHa.

14. Hcropuueckue CBeNEHHS O BO3HWKHOBEHUH W
Pa3BUTHHN MOHATHS «)yHKITHD.

15. BoO3HUKHOBEHHE  TOHATHS  «I€peMEHHas
BEJTMIUHA.

16. Pemrenne B npeBHocTH. CHCTEMBI ypaBHEHHH
HEePBOIl CTENIEHH C ABYMSI HEH3BECTHBIMH.

17. 3apoxneHue u pa3BUTHE anredpandeckoit
CHMBOJIUKH.

17. «YHuBepcanpHas apudpmerrkay JI.Dinepa.

18. CrapuHHBIE MaTeMaTHYEeCKHE pa3BICYCHUS C
anreOpandeckKuMI BEIPAXKEHUSAMI.

19. [IlpencraBmeHne QyHKIHA C  TOMOUIBIO
Oeckoneunsix psoB (H. Mapkarop, V. Bpoynkep,
U. HetotoH u ap.).

20. InddepenunanabHoe ncuncnenne QyHKIUI.

21. Metox xoopaunat P.Jlexapra.

22. lenouuncieHHble GyHKIHH.

23. AHanutuyeckas Teopus TPUTOHOMETPUYECKHX

(dyHKIHIA.
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Pesynprars! 00yueHus:

VK-1.2. HaxoauT, KpUTHYECKH aHAIM3HUPYET U
BEIOMpaeT  HMH(MOPMANWIO, HEOOXOIMMYIO  UIS
pelIeHNs IOCTaBIeHHOH 3a1auu

3HaeT: MaTeMaTHIeCKyl0 TepMHHOJIOTHIO; OCHOBHBIE
9Tambl PeIeHNs] MaTeMAaTHIECKHUX 3a/1ad.

YMeeT: HaxoAWTh, AHAIM3UPOBATh, HAXOIUTH
HYXHYIO nHpopMaIHIo UL peleHus
MaTeMaTHIECKHX 3a7ad.

KonTtponsHOe MeponpusiTie 1mo pasnery IIpaktnueckas yacts. TectupoBanue: «PyHkuuu. YpasHenus. HepaBenctBay Tema TectupoBaHus  «®DyHKUMU. YpaBHEHHUS.

Kputepun oneHnBanus (IpaBUILHOCTD BBIOJIHEHUS TECTA):
5-6 6amIoB: BEICOKHI YPOBEHb.

3-4 Gamna: cpeHU YpPOBEHb.

0-2 Gamna: HU3KHH YPOBEHb.

HepasencrBa»

Pesynprats! 00y4eHus:

VK-1.1. Arammsupyer 3amady, BBIICISAA JTalbl ee
pelIeHus, TeUCTBUS MO PELICHHIO 3aJauH

3HaeT: CrocoObl, NPUEMBI, AITOPUTMBI PEIICHUS
MaTeMaTHYEeCKHX 3a1ad.

YMeeT: NpUMEHSTh COCOOBI, IPUEMBI U aJTOPUTMBI
JUISL peLIEHHsT IIOCTAaBICHHBIX 33/1a4.

VK-1.2. HaxoauT, KpPHUTHYECKH aHATU3UPYET H
BbIOMpaeT  WHPOPMAIMIO, HEOOXOAMMYK UL
PpelIeHNs IOCTaBIeHHOH 3a1a9i

3HaeT: MaTeMaTHIEeCKyI0 TEPMHHOJIOTHIO; OCHOBHEIE
STambl PEHICHNs] MAaTeMAaTHIECKIX 3a/1ad.

VYMeeT: HaxoIMTh, aHAIM3MPOBaTh, HAXOIUTH
HYXHYIO uHpOPMAIHIO I1s1 peleHns
MaTeMaTH4eCKHUX 3a/1ay.
IIpoMexyTOUYHBIH KOHTPOJIb (KOJMYECTBO OA/LIOB) MunuManbsHOe KOIU4ecTBO Oasos - 18 MakcuMansHOe KOJTHIecTBO O0anioB - 34
Tekymuii KOHTPOJIL O pa3fey «JJ1eMeHTbl FeoMeTPHH
1 | AynuropHas pabora KoHcnekTrpoBaHue JEKIIMOHHOTO MaTepuaa TeMbl NEKIIMOHHOTO MaTepHaa:
Kpurepuu oneHuBaHus: 1. OcHOBHBIE reoMeTpHyecKue TIOHATHS.

1 Gamn — KOHCIIEKT JEKIMH COOTBETCTBYET TE€ME M OTPaKaeT OCHOBHBIE TEOPETHUECKUE
IIOJIOKEHHS; HaNMCaH pa300puMBO; CHUCTEMHO CTPYKTYPHPOBAH; COAEPKHUT IONOJHHUTEIbHBIN
MaTepHall, HaliIGHHBIH 00YYaIOIIUMCS 110 AOTIOTHUTEIEHBIM HCTOYHHKAM.

an/IMe‘{aHI/IGI HaJIMYUEC KOHCIICKTA JICKIIMOHHOTO MaTe€pualia sABJIACTCA 00s13aTEIBHBIM.

Pabora Ha CECMUHAPCKUX 3aHATUAX.

Ipocrefimme reomerpuueckue GUTYpBl W HUX
CBOMCTBA. ['eomerpuueckue  TMOCTPOCHUS  Ha
IJIOCKOCTH.

2. MHuororpannuku. Tena BpaiieHusl.
3.M300paxkeHre MPOCTPAHCTBEHHBIX
TUIOCKOCTH.

Pesynprats! 00y4eHus:

¢uryp Ha
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Kpurepuu orneHuBanus:

3 Oamwia — axKTHBHOE y4yacTHe B OOCYKAECHHH TEOPETUYECKHMX BOINPOCOB (OMpOC; 4YeTKas
(hopMyIMpPOBKa OIpeeTICHNIH); MPAaBIIBHOE PELICHHE TPAKTHIECKOH 3a1a41 Y JOCKH.

2 Gamra - ydactie B OOCYKHEHHH TEOPETHYECKHX BONPOCOB (OMpoc; 4YeTKas (hOpMYIHpOBKa
OTIPEICIICHHUH ).

1 Gay1 — ygacTue B ompoce.

VK-1.1. Anamusupyer 3amady, BbIICNAA JTalbl ee
peleHus, JeHCTBUS O PEICHHIO 3a1a4H

3HaeT: CrocoObl, NPUEMBI, AITOPUTMBI PEIICHUS
MaTeMaTHIEeCKHX 3a1ad.

YMeeT: IPUMEHSTh CHOCOOBI, IPUEMBI U alTOPUTMBI
JUISL pEelIeHHs] IIOCTaBICHHBIX 3a/1a4.

VK-1.2. HaxoauT, KpPHUTUYECKH aHATU3HPYeT H
BbIOMpaeT  HH(MOpPMANHWIO, HEOOXOAUMYIO UL
PpelLIeHHUs IOCTABICHHON 3a1a4ui

3HaeT: MaTeMaTHYECKYI0 TEPMHHOJIOTHIO; OCHOBHbIE
9Tambl PelIeHNs] MaTeMaTHYECKHUX 3a/1ad.
VYMeeT: HaxoaWTh, AaHAJIM3UPOBATH,
HYXHYIO nHpopMarmo 1St
MaTeMaTHYEeCKHX 3a1ad.

HaXOJUTh
peuiexHus

CamocrositenbHas pabora (00s3aTenbHble POPMBI)

Brmonnenne noMamsei paboTs

Kpurepuu ouenuBanus:

2 Gamma — JAOMAIIHEe 3aJaHUE BBHINOTHEHO MOJHOCTBIO, HE COAEPXKHUT CTPOTHX MaTeMaTHYECKUX
OLIHOOK.

1 Gann — momaniHee 3aJaHKE BBIIOJHEHO IOJHOCTBIO, COAEPXKHUT 1-2 MaTeMaTHYecKue OUIMOKH;
HeTo4Hast GOPMYITUPOBKa ONpeeIICHHSI.

BeImonHeHnne caMocTosTenbHON paboThl (KOHCIIEKT)

Kputepuu oneHuBanus:

3 Oamra — coAep)KaHHE COOTBETCTBYET TEMe; MaTepHal 4YEeTKO CTPYKTYPHPOBAH; COJECPIKHUT
OCHOBHBIE BBIBOJIBL.

2 Oamia — colep)KaHHE COOTBETCTBYET TEMe; MaTepual CTPYKTYPHPOBAH; COAEPXKHUT
JIOTIOJIHUTEIbHBIN MaTepHall, JTOMYCKAITCS HETOYHOCTH.
IIpumeyanne: MakcuManbHOe ¥ MHHHMAIbHOE KOJIMYeCTBO OamwioB — 3 Oamwra. Ecmm

obyuaronuiics HaOupaer 2 Oajula WIM HH)KE, KOHCHEKT JaeTcs Ha J0pabOoTKy AJsl JTOCTHIKEHHS
MaKCHUMaJIbHOTO Oaia.

Tembr JUIL BBITIOJTHCHU A CaMOCTOSITCIIbHON paGOTBI:

1. DnemeHTHl reomerpuu. MHOTOrpaHHUKH M Tela
BpALICHUS

Bomnpocsr as o6cyxneHus

1. IToHsiTE MHOTOTpaHHUKA.

2. Teopema Diinepa
MHOTOTPaHHHKOB.

3. Bustbl MHOTOTpaHHUKOB.

4. IIpaBuiIbHBIE MHOTOTPAaHHUKH.
5. Tena BpameHus.

6.Cdepa u mrap.

Pesynprars! 00y4eHus:

VK-1.1. Arammsupyer 3amady, BBIIEISAS JTalbl ee
pelIeHus, TeUCTBUS MO PEIIeHHIO 3a[aun

3HaeT: CmocoOBl, MPUEMBI, aITOPUTMEI PEHICHHS
MaTeMaTH4YeCKuX 3a/a4.

VMeeT: NPUMEHSTh CIIOCOOBI, IPHEMBI ¥ aJITOPUTMBI
JUIA pEHICHUS TOCTABJICHHBIX 3a/1ay.

VK-1.2. HaxomuT, KpPUTUYECKH aHAIU3UpYyeT U
BBIOMpaeT  WHPOPMAIMIO, HEOOXOIUMYK  JUIA
pelIeHus IOCTaBISHHOH 3a1auu

JJIA BBIITYKJIBIX
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3HaeT: MaTeMaTHYECKYI0 TEPMHHOJIOTHIO; OCHOBHbIE
STambl PEHICHNs] MaTeMAaTHYECKUX 3a/1ad.

YMeeT: HaxoAWTh, AaHAJIM3UPOBATh, HAXOIUTH
HYXHYIO nHpopMaImIo TUISE penreHus
MaTeMaTHIEeCKHX 3a1ad.

2. IIpocreiimue 3a1a4u Ha IOCTPOCHHE
1.IlocTpoenne oTpe3Ka, paBHOTO JAHHOMY.

2. IloctpoeHue yria, paBHOTO IaHHOMY.

3. TloctpoeHue cepeauHbl OTpe3ka (CepeIHMHHOTO
TIEPIICHINKYIIAPA).

4. TIloctpoeHue mpsMOH, NEepPHEHAUKYIAPHOU
JTaHHOM.

5. [loctpoenue npsiMoi, mapasieTbHON JaHHOM.

6. [TocTpoeHHe OUCCEKTPUCHI Y.

7. Oenenue orpeska B otHourernu m/n (m,n € N).
Pesynprats! 00y4eHus:

VK-1.1. Arammsupyer 3amady, BBIICIASA JTalbl ee
pelIeHus1, NeHCTBYS 10 PELICHHIO 3a1a4un

3HaeT: CrocoObl, NPUEMBI, AITOPUTMBI PEIICHUS
MaTeMaTHYEeCKHX 3a1ad.

VYMeeT: NpUMEHSTh COCOOBI, IPUEMBI U aJTOPUTMBI
JUISL pEelIeHHs] IIOCTaBICHHBIX 3a/1a4.

CamocrositenbHas pabora (Ha BEIOOD
00y9aroIerocs)

[Ipesenranuu no reme

2 Oamma -  TpPE3CHTALUs COOTBETCTBYET BHIOpaHHOH TeMe OOy4aromIiXcs; BBIIOJHEHA B
COOTBETCTBUH C OCHOBHBIMH TPEOOBAaHHMSMH K NTPE3SHTALUSIM.
1 OGamn - mpe3eHTamMss COOTBETCTBYET BBIOPaHHOW TeMe OOy4aroOIIMXCs; BHINOJHEHAa B

COOTBETCTBUM C OCHOBHBIMH TpPEOOBAaHMAMHU K TIPE3EHTAIMSAM; COJEPIKHT HEIOUYETHI B
0 OpMIICHUH.

IIpumepHbIe TEMBI 2JEKTPOHHBIX PE3EHTALH

1. AkcHOMaTHKa €BKIHJOBOI T€OMETPHUH.

2. Ilonste reomerpudeckoil ¢Gurypsl. Beimykias
reoMeTpudeckas Gpurypa.

3. Vsl Buasl. OCHOBHEIE CBOMCTBA.

4. Buzp! yrioB B HauaJIbHOM LIKOJIE.

5. Teopema Paneca.

6. TpeyronbHUKH. VIcTOpHS BOSHUKHOBEHHS.

7. YetslpexyroabHUKU. MlcTopusi BOSHUKHOBEHHUSI.

8. Pom6. Ero cBoiicTsa.

9. Tpanenus. ColicTsa.

10. MHoroyronsHuku. Bunel. CsoiicTBa.

11. INapannenbHelil epeHoc.

12. JIBuxenue.

13. 'eomeTpuueckue MecTa TOueK.

14. Ilpocreiimue 3aaun Ha MOCTPOEHUE.

15. M3meputensHble TpUOOPEL. Hcropus
BO3HHKHOBEHUSL.
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16. MHororpannuku. Mcropus Bompoca.

17. Buasl npaBUIbHBIX MHOTOTpaHHUKOB. CBOHCTBA.
18. Anamuz ®I'OC HOO. DneMeHTsl reoMeTpuu B
HaydaJIbHOH IIKOJIE.

19. T'eomerprdeckue MOHATHS B HayalbHOM HIKONE
(1 -2 kmacce).

20. 'eomeTpuyeckue MOHATHS B Ha4yaJbHOM MIKOJE
(3-4 xnacc).

Pesynbprars! 00y4eHus:

VK-1.2. HaxoauT, KpPHUTHYECKH aHATU3HPYET H
BEIOMpaeT  HMH(pOpPMANWIO, HEOOXOIMMYIO  UIS
pelIeH s TOCTaBICHHON 3ajaun

3HaeT: MaTeMaTHYeCKyl0 TepMHHOJIOTHIO; OCHOBHBIE
9Tambl PElIeHNs] MaTeMaTHYECKHUX 3a/1ad.

YMeeT: HaxOAWTh, AHAIM3UPOBATh, HAXOIUTH
HYXHYIO nHpOpMaIHIO TSt penreHus
MaTeMaTHIECKHX 3a1ad.

OIIK-8.1.3HaeT: HCTOPHUIO, TEOPHIO,
3aKOHOMEPHOCTH ¥ IPHHIINIIEI TOCTPOCHUS 1
(GYHKIMOHUPOBaHUS 00Pa30BaTEILHOTO
Tporiecca, poib ¥ MECTO 00pPa30BaHMUS B KU3HH
9eoBeKa M 00IIeCTBa, COBPEMEHHOE COCTOSTHHE
Hay4yHOH 00J1aCTH, COOTBETCTBYIOLIEH
TIPeTIoIaBaeMOMY TpEeMETY; TIPHKIATHOE
3Ha4YeHHE HAYKH; CIIeNU(UIeCKHIe METOIBI
Hay4YHOTO IIO3HAaHUs B 00beMe, 00ecIeynBaIOIEM
TIpeTIoIaBaHue YIeOHbBIX MPEIMETOB

3Haer:

- 0a3oBble 3aKOHOMEPHOCTH ¥  IIPHUHIUITBI
Pa3BUTHS MaTEMaTHIECKOTO 00PAa30BaHUS;

- OCHOBHBIE TpeOoBaHHMA 00pa30BaTEIBHBIX
CTaH/apTOB

Ymeer:

- IPUMEHATD OCHOBHBIE MOJI0XKEHUS
MaTeMaTHYeCKOH  HAayKH JUIi  pealu3aluu
y4eOHBIX ~ IporpaMM B 00pa30OBaTENBHBIX
yupexaeHusx corigacHo TtpebosanusiMm  PI'OC
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HOO

KoHTpOIBHOE MEPONPHATHE TI0 PA3ICITy

HpI/IMepHHe 3ajaHus U1l KOJUIOKBUYMa
HpaKTI/I‘{eCKaﬂ 4JacCTb

1. Ha xarere BC mpsmoyromsHOoro tpeyronsHuka ABC kak Ha AmameTpe MOCTpOEHa
OKpYXHOCTb, Ilepecekatomas runoreHy3y AB B Touke K. Halinure mmomans tpeyronssuka BCK,
ecmu BC=a, CA=bh.

2. Uepe3 pagwyc ONHCAHHOIO Kpyra BBIPAa3HTE CTOPOHBI CIEAYIOIIMX IPaBHIIBHBIX
MHOTOYTOJIbHHKOB:

a) TPEYrOJbHUKA,;

0) 4eTBIPEXyroJIbHUKA;

B) 6-TH YTOJIbHHKA;

T) 8-MU yroJbpHUKA.

3. Haiinure miomans TpeyrojbHUKa, BE CTOPOHBI KOTOPOrO paBHBL 6 U 8, a MenuaHa,
3aKJII0YEHHAst MeXy HUMH, paBHa 5.

4. ITocrpoiite oTpe3ok, paBHbII \/g em; V17 em.
bc

5. Jaust oTpesku a, b u ¢. [Toctpouts 0Tpe3ok X = — .
a

Kpurepuu onieHuBaHus (IPpaBUIEHOCTH BHIITOJTHEHUS PaOOTHI)

OTJINYHO 5 0asos;

XOPOIIIO 4 Gana;

YIIOBJIETBOPUTEILHO 3 Oana;

HEYJIOBJIETBOPUTEILHO HIDKe 3 0ayuIoB.

OCHOBHEIE TeMBI KOJUIOKBUYMa

Teopernyeckuii GIIOK.

3JIeMEHTHI TeOMETPHH.

1. AKcMOMaTHKa €BKIMI0OBOM T'€OMETPHUH.

2. llonstue reomMerpuueckoil ¢urypsl. Brimykmas
reomeTpuyeckas Gurypa.

3. Yrasl. Bugsl. OcHOBHbIE CBOHCTBA.

4. INapanienbHble U EPHEHANKYIISIPHBIE IPSIMBIE, UX
cBolicTBa U Ipu3HaKku. Teopema Paneca.

S. TpeyronbHUKH. ITpuznaku paBeHCTBa
TPEYrOJbHUKOB. BHIBI TPEYroJbHHUKOB M HX
CBOMCTBA.

6. Yerpipexyronpuauku. [lapamnenorpamm, Tpanenus,
MIPSIMOYTOJIFHHK, poMO, KBaapar. VX cBoiicTBa.

7. MsHoroyronsHukna. CBOHCTBA.

8. OxpyxHocTh. LleHTpanpHblli yroy. Yrou,
BIIMCAaHHBII B  OKpyXHocTh. KacartenpHas K
OKpyXHOCTH. OKpYXXHOCTB, OIIMCaHHas OKOJO
TPEYroJbHUKA ¥ BIHMCAHHAs B TPEYTOJIbHUK.

9. DneMeHTapHBIE 32/1a91 Ha TIOCTPOCHHE.
10. Ortarmsl penieHus 3a1a9 Ha IOCTPOSHHE.
11. IIpeobpazoBanne reomeTpryeckux GUTyp:

a) oceBas CHMMETpHS, TapajuIeNbHBI MHepeHoc,
MOBOPOT, LIEHTPAJIbHASI CHMMETPHS;

0) roMoTeTHsI, TI000ueE.

12. W3o0pakeHHe NpOCTPAHCTBEHHBIX (QUTYp
Ha IJIOCKOCTH:

a) CBOIICTBA MMAPAJUICNILHOTO NPOEKTHPOBAHUS,

0) MHOTOTPaHHHKH W WX H300paXeHHUs, Teopema

Diinepa,
B) IIap, OWIKHIADP, KOHYC H UX U300paKEHHSL.
13. IToustue MHOTI'OTPaHHUKA. Buael

MHOI'OTPaAaHHHUKOB. l_[paBI/lJ'I])H])Ie MHOT'OI'paHHHUKH.
Teopema Ditnepa 1715 BBITYKJIBIX MHOTOIPaHHUKOB.
14. Tena Bpamtenust. Chepa u map.

15. Tena Bpamenus. Llunuuap u koHyc.

16. 'eomeTprueckoe MECTO TOUEK.

17. 'eomeTpHruecKue MOCTPOECHUS Ha MIOCKOCTH.
Pesynbrats! 00y4eHus:
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VK-1.1. AnamusupyeTr 3ajady, BbIICNAS JTalbl ee
peleHus, JeHCTBUS O PEICHHIO 3a1a4H

3HaeT: CrocoObl, NPUEMBI, AITOPUTMBI PEIICHUS
MaTeMaTHIEeCKHX 3a1ad.

YMeeT: IPUMEHSTh CHOCOOBI, IPUEMBI U alTOPUTMBI
JUISL pEelIeHHs] IIOCTaBICHHBIX 3a/1a4.

VK-1.2. HaxoauT, KpPHUTUYECKH aHATU3HPYeT H
BbIOMpaeT  HH(MOpPMANHWIO, HEOOXOAUMYIO UL
PpelLIeHHUs IOCTABICHHON 3a1a4ui

3HaeT: MaTeMaTHYECKYI0 TEPMHHOJIOTHIO; OCHOBHbIC
9Tambl PelIeHNs] MaTeMaTHYECKHUX 3a/1ad.

VYMeeT: HaxoAWTh, AaHAJIM3UPOBATh, HAXOIUTH
HYXHYIO nHpopMarmo Ut peureHus
MaTeMaTHYEeCKHX 331a4.

IIpoMexyTOUYHBIH KOHTPOJIb (KOJIMUECTBO OAJIIOB)

MuHUMANIEHOE KOJIMYECTBO 0auIoB - 19

MakcuManbHOe KOJIHYECTBO 0auIoB - 32

Texymmii KOHTPOJIbL MO pa3aey «BelnYuHbI B HAYAJIbLHOM IIKOJIE»
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AynuropHas paboTa

KoHcnekTrpoBaHHUe JEKIMOHHOTO MaTepuaia

Kpurepuu orneHuBanus:

1 Gam1 — KOHCIIEKT JEKIMH COOTBETCTBYET TE€ME H OTPaXaeT OCHOBHBIE TEOPETHUCCKUE
MOJIOKEHNSI; HAIlMCaH pPa300pYMBO; CHCTEMHO CTPYKTYPHPOBAH; COICPIKUT JOIOIHUTEIBHBIN
MaTepHa, HalIeHHbIH 00yJalomuMes 110 JOTIOJTHUTEIEHBIM HCTOUHHKAM.

HpI/IMe‘{aHI/IeI HAJIMYNUEC KOHCIEKTA JIEKIUOHHOT'O MaTeprajia sIBIACTCA 00s13aTeIbHBIM.

Pabota Ha ceMHHAPCKHUX 3aHITHUSIX.

Kputepuu oneHnBaHus:

3 Oaula — aKTHUBHOE yd4acTHe B OOCYXKIEHHH TEOPETHYECKHX BOHPOCOB (OIpOC; 4YeTKas
(hopMyIMpPOBKa OIpeeTICHNH); IPAaBHILHOE PEIIeHNe IPAKTHIECKOH 3a1a4u Yy JOCKH.

2 Gamna - yyacTHe B OOCYXKIEHHH TEOPETHUECKHX BOIPOCOB (OHpOC; ueTKas (GopMyIupoBka
OTIpENICNICHUH ).

1 Gamn — ygacTre Ha CEMHHAPCKOM 3aHATUH. To4Has GOpMYIHPOBKaA ONPEACTCHHUHA.

BeimonHeHne KOHTPOIBHBIX paboT

IIpumMepHBbIe 3a1aHNs K BBIIOIHEHHIO KOHTPOIBbHON paboThr Ne 1.

1. B npsMOYrojbHOM TPEyrojibHHKE MEHBIIMH yroi paBeH (X . IlepneHIMKYISPHO THIIOTEHY3e
NpOBe/IeHa IpsiMasi, elsias TPEYroJbHUK Ha JBe paBHOBenHKue dacTH. Omnpenennute, B KaKOM
OTHOILICHUH 3Ta MPSAMAsi ISJTUT THIIOTEHY3Y.

o 2
2. Tlnomanme 6okoBoi moBepxHOCTH Konyca pasia 0077 M°, a paamyc ocHoBanus paBen 6 M.
Haifmure paccTosHEMEe OT IIGHTpa OCHOBaHUS MO0 oOpasyromeil konyca. (IIpumedanwue:

S

3. ITocTpoliTe TpEeyroJibHUK 1O ABYM CTOPOHAM U MeIUaHe, IIPOBEICHHOI K TPEThel CTOPOHE.

4. ITocTpouTh NPSIMOYTOIBHBIA TPEYTONBHHK 10 KaTETy M CyMME BTOPOTO KaTeTa M THIIOTEHY3bI.

5. HalinuTe 1eHTp BIUCAaHHON OKPYXHOCTH OCTPOYTOJIBHOIO TPEYrOJbHHUKA.

[IpumepHbIe 3a7aHUS K BBIIOJIHEHAIO KOHTPOIBHOM paboTsl Ne 2.

YcraHoBHTE, B KaKoH 3aBHCHMOCTH HAXOIATCS BEIWYMHBI, paccMaTpHBacMble B 3ajadax, H
YKaXHTE Pa3InuHbIe CIIOCOOBI UX PEICHUs.

1. U3 aByX ropofoB, HaxXOIMXCS Ha paccTOSHUM 520 KM, OJHOBPEMEHHO BBIIUIM HAaBCTpEUy
JpYT Ipyra JIBa IMoe3a M BCTpeTHIHCh depe3 4 yaca. OauH nmoesn mien co ckopoctbio 60 km/4. C
KaKOW CKOPOCTHIO I1IeN BTOPOii moe3n?

2. Ogun TpakTtop paboran B Hegemo 50 dwacos, apyroii — 48 wacoB. Oba TpakTopa HpH
OJITHAaKOBOI HOpPMeE N3PacXoJ0BaNH 3a Helemo 686 muTpoB roprodero. CKOIBKO JTUTPOB TOPIOYETO
M3PAcXOI0BaI 32 HEJIETIO KaKABIH TpakTop?

Pemnre cremyromye 3a1adu ¥ 00BICHHUTE, KAKUE ONIEPaIlH HaJ BEJIMYHMHAMH OBUTH BHITIOHEHBI.
3. 3a Tpu Kycka TKaHM 3amiatmwid 60 pyOneit. 3a mepBelii Kycok 3ammartmia 30% Bcei
cTouMocTd. BTopoii kycok okazancs Ha 12,8 py0. mopoxe Tperbero. CKOJIBKO CTOMT KaXAbIH

Gok.nos.xomyca =7T RI y tae R — paagnyc ocHoBanust; | — obpasyromast konyca.)

TeMbl JEKIHOHHOTO MaTepuaa:

1. CkalsgpHble BENWYMHBI M WX OCHOBHBIC
cBOMcTBa. V3MepeHWe BENMYWH (JUIMHA OTPE3KOB,
IUIOIMaAb  MHOTOYTOJIGHUKOB, OOMIKH  crmoco0
M3MepeHus TUionianed ¢uryp, odbeM Tena W €ro
H3MepeHue).

2. Benuunnbr B IIKOJIEHOM Kypce
MaTeMaTHKU. BeTnyuHbl B HaYaJdbHOM IIKOJIC.

Kontponphas pabora Ne 1.
OCHOBHBIC TEMBI:

1. OCHOBHBIE T€OMETPUIECKUE (HUTYPHL.

2. T'eomerpuueckue TIOCTPOCHUS Ha
TIOCKOCTH.

3. T'eomerpryeckne GUTyphl B IPOCTPaHCTBE.
4, 3aauM Ha MOCTPOCHHUE.

Pesynbrarsl 00y4deHus:

VK-1.1. Ananusupyer 3amady, BBIIENSAS 3Talbl €€
pelIeHus, TeUCTBUS MO PEIISHHIO 3a[auH

3HaeT: CIOCOObl, TPHEMBI, AITOPUTMBI pPEIICHHS
MaTeMaTHIECKHX 331ad.

VYMeeT: NpUMEHSTh COCOOBI, IPUEMBI U aITOPUTMBI
JUISL peLIEHHs] TIOCTAaBJICHHBIX 33/1a4.

VK-1.2. HaxoauT, KpUTUYECKH aHAIU3UpYyeT U
BBIOMpaeT  MHpOpPMALHUIO, HEOOXOAUMYIO IS
PpelIeHNs IOCTaBIeHHOH 3a1a9i

3HaeT: MaTeMaTHIEeCKyI0 TEPMHHOJIOTHIO; OCHOBHEIE
STambl PEHIeHNsT MAaTEeMAaTHIECKHIX 3a/1ad.

YMeeT: HaxoAWTh, AHAIM3UPOBATh, HAXOIUTH
HY>XHYIO uH(OPMALIHIO Tt peuenus
MaTeMaTH4eCcKHX 3a/1au.

Koutponbhas pabora Ne 2.
OCHOBHBIC TEMBI:
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KYCOK TKaHU?

4, ITepumetp Tpeyronsauka 37 cm. OnHa cropoHa 12 cm, apyras coctaBiseT 75% IIUHBL
nepBoii CTOpoHBL. UeMy paBHa JUIMHA TPETbEH CTOPOHBI?
5. B kycke Obu10 25 M TKaHH. XBaTUT JIM 3TON TKaHU, YTOOBI CIIUTH 8 IIATHEB, PACXOAYS

Ha KaXkaoe 1o 3 m?

Kpurepuu orieHuBanus (MpaBUIbHOCTD):

5-6annoB: BEICOKHUI YPOBEHb.

Bce 3amaHus BBINOJHEHBI BepHO Oe3 OMIMOOK, MPHUBEICHBI OCHOBHBIC JOKAa3aTENIbCTBA; YETKO
c(OpMyTHpPOBaHEl OCHOBHBIC BBIBOABL. [IpHBeneH (MMOKa3aH) OPUTHHAIBHBIA CHOCOO peIIeHHUS
3a7a4M (WM 33/1a4a pelieHa paiuoHaIbHBIM CIIOCOO0M).

3-4 Gayta: cpeHUN YPOBCHB.

Bce 3amaHus BBINOJHEHBI BEpHO, HO JOIYCKAaeTCs OAHA - JIBE OIIMOKH; IPHBEICHBI OCHOBHEIC
JIOKa3aTeNIbCTBA, CHOPMYIHPOBAHBI BEIBOJIBI.

0 — 2 Gamna: HU3KHUN YPOBEHb.

3amaHus  BBHIIONHEHBI C OMMOKaMHu; MpHBeAeHa (OPMYIHUpPOBKa JOKa3aTenbcTB (03
JIOKa3aTeNbCTBA); HeBepHas (hOPMYIHPOBKA 0KA3aTENbCTB, HEBEPHOE PEIICHHE.

IIpumeuanue:

MaxkcuManbHOE KOJIMYECTBO O0alsloB 32 BBINOJIHEHHE KOHTPONBHOH paboTel — 5 Oamios;

MHHHMaJILHOE — 3 Oaiuia.

1. CkanspHble BenuuuHbl. VX CBOWCTBA.
2. 3aBUCHMOCTh MEXAY BEIMYHMHAMH (TIpsiMast H
oOpatHas 3aBHCHMOCTH).

3. Benuuusbel B HauanbHOM 1mkone. Mx cBolicTBa
(macca Tema, BpeMs, CKOpPOCTb, pacCTOSHHE,
CTOUMOCTB, paboTa).

Pesynprars! 00yueHus:

VK-1.1. Anamusupyer 3amady, BbIICNAA 3Talbl ee
pelIeHus, IeHCTBUS MO PELIEHHIO 3aJaul

3HaeT: CmocoObl, TMPHEMBI, aITOPUTMBI pEIICHUS
MaTeMaTHYEeCKHX 3a1ad.

YMeeT: NpUMEHSTh COCOOBI, IPUEMBI U alTOPUTMBI
JUISL peLIEHHs] IIOCTAaBICHHBIX 33/1a4.

VK-1.2. HaxoauT, KpUTUYECKH aHAIU3UpPYyeT U
BbIOMpaeT  WHPOPMAIMIO, HEOOXOAMMYK Ui
pelIeHrs: MOCTaBIEHHON 3a1aun

3HaeT: MaTeMaTHYECKyl0 TEPMHHOJIOTHIO; OCHOBHbIE
STambl PEHICHNS] MaTeMAaTHIECKUX 3a4ad.
VYMeeT: HaxoaWTh, AaHAJIM3UPOBATH,

HYXHYIO nHpOpMaIHIO TSt
MaTeMaTH4eCcKuX 3a/ad.

HaXOJUTh
penreHus

CamocrositenbHas pabora (00s3aTenbHbIe POpMBI)

BrimonHenne nomarmrHel paboTst

Kpurepuu oneHuBanust:

2 Oamna — JAoMallHee 3aJaHue BBIMOJIHEHO MOJHOCTHIO, HE COMEPIKHT CTPOTHX MATEMAaTHUECKUX
OIIMOOK.

1 Gamut — moMariiHee 3alaHUEe BBIMOJHEHO MOJHOCTBIO, COACPKUT 1-2 MaTeMaTHUeCKUe OIIHOKH;
HeTouHast (JOPMYIMPOBKA ONpPEICTICHHSI.

Pesynprars! 00y4eHus:

VK-1.1. Ananusupyer 3anady, BBIICNSAS JTalbl €€
pelIeHu s, JSHCTBUSI [0 PELICHHIO 3a1a4H
3HaeT: CrnocoObl, MPUEMBI, aJTOPUTMBI
MaTeMaTH4YeCKuX 3a/a4.

VMeeT: NPUMEHSTh CIIOCOOBI, TIPHUEMBI ¥ aJITOPUTMBI
JUISL pEeTIeH s IIOCTaBICHHBIX 3a/1a4.

VK-1.2. HaxomuT, KpUTHYECKH aHAIM3UPYET U
BBIOMpaeT  WHPOPMAIHMIO, HEOOXOIMMYK  JUIS
pelIeHns IOCTaBISHHOH 3a1auu

peleHus
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3Haer: MAaTEMaTHYECKYI0O TEPMUHOJIOTUIO; OCHOBHBIC
JTalbl PEIICHUA MAaTEMATUYECCKUX 3a4a4.
VYwmeer: HaXOJuTh, aHAJIM3UPOBATH, HAXOIUTH

HYXXHYI0 HH(POPMALUIO AT PEIIeHUs
MaTeMaTHYECKUX 3aad.

3 | CamocrosTensHas padora (Ha BEIOOP
00y4aroIerocs)

[Ipesenrauuu no reme

2 famra - Tpe3eHTalns COOTBETCTBYET BHIOpDAaHHONW TeMe OOYJAIOIIUXCs; BBIIOJHEHA B
COOTBETCTBUH C OCHOBHBIMH TPEOOBAaHHMAMH K ITPE3EHTALUSIM.
1 OGamn - mpe3eHTalMss COOTBETCTBYET BBIOPAaHHOM TeMe OOyJaroIIMXCs; BHINOJHEHAa B

COOTBETCTBUM C OCHOBHBIMH TpeOOBaHMSIMHM K IIPE3CHTAIMsAM; COJCPIKUT HEIOYeTHl B
o opMITCHUH.

Pesynprars! 00yueHus:

OIIK-8.1. 3HaeT: UCTOPHIO, TEOPHIO,
3aKOHOMEPHOCTH M IPHHIUITEI TOCTPOSHUS U
(YHKIMOHUPOBaHUS 00Pa30BaTEILHOIO
porecca, poJib 1 MeCTO 00pa30BaHMs B KHU3HU
YeJIoBeKa M 00IIeCcTBa, COBPEMEHHOE COCTOsIHUE
HAY4YHOH 00JIaCTH, COOTBETCTBYIOLICH
IIpernoiaBaeMoOMy TIPEIMETY; IPUKIaTHOES
3HAUCHHE HAYKH; CHeHU(PUIECKIE METOIbI
HAY4YHOTr0 NMO3HaHUs B 00beMe, 00eceyrBaoIeM
IpernoiaBaHue y4eOHbIX MPEIMETOB

3Haer:

- 0a3oBble 3aKOHOMEPHOCTH M  IPUHIIMIIBI
Pa3BUTHS MaTEMATHIECKOTO 00pa30BaHMUS;

- OCHOBHBIE TpeOOBaHMS 0OOpa30BATEILHBIX
CTaH/IapTOB

Vwmeer:

- IPUMECHSATH OCHOBHBIC ITOJIOKCHU S

MaTeMaTHYECKON HAyKU JUIsl peaau3aliiu
y4eOHBIX IIPOTpaMM B 00pa30BaTEIBHBIX
YUpEXAEHHUIX coriacHo TpedoBanusmM OI'OC
HOO

KonTponbsHoe MeponpusiTue 1o paszueny

[TpumMepHBIe BOIPOCH K IK3aMEHY

Oynkuuu. YpasHeHus. HepaseHcTsa.

1. @ynknus. Onpenenenne 9uciroBoi GyHKwH. CriocoObl 3a1aHus QyHKIHN.
2.I'paduk ¢pynxnun. [Ipsmast nponopiponansHocTs. CBoticTBa. ['paduk.
3.I'paduk ¢pynxnun. O6partHas nponoprroHanbHocTh. CBoiicTBa. ['paduk.
4.I'padux dpynkuuu. Jluneitnas ¢pynkuus. ColictBa. I'paduk.

5.I'paduk ¢pynkunn. KBagparuunas QyHkims, ee cBoicTBa; TpaduK.
6.UucnoBoe BeIpaXeHUE U €ro 3Ha4YeHHe. YNCIIOBbIe PaBEeHCTBA, X CBOWCTBA.
7.4ucnoBble HEPABEHCTBA, MX CBOWCTBA.

PesynbTarsl 00ydeHus:

VK-1.1. Ananusupyer 3anady, BBIICNSAS JTalbl €€
pelIeHus, TeUCTBUS MO PENISHHIO 3aauH

3HaeT: CmocoOBl, NPUEMBI, AaITOPUTMEI PEHICHHS
MaTeMaTHIEeCKHX 3a1ad.

VMeeT: NPUMEHSTh CIIOCOOBI, IPHEMBI ¥ aJITOPUTMBI
JUIS pellIeHNs OCTAaBICHHBIX 3a1ad.

VK-1.2. Haxomut, KpUTHYECKM aHAJIU3UPYET U
BpIOMpaeT  MHpOpMALUIO, HEOOXOAUMYIO s
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8.BelpakeHHst C TMEpeMEeHHOH, ero oOyacTe ompeneneHus. ToXIecTBeHHbIe MpeoOpa3oBaHus
BbIpaxkeHUH. ToxaeCTBO.

9.YpaBHeHUs1 C OAHOI mnepeMeHHOW. PaBHOcHibHBIE ypaBHeHHs. TeopeMbl O paBHOCHIBHOCTH
YPaBHEHUIA.

10.HepaBencTBa ¢ ogHolt nepeMeHHOl. PaBHOCHIIbHBIE HEpaBeHCTBA. TeopeMbl 0 paBHOCUIBHOCTH
HEPaBEHCTB.

11.Cuctembl 1 COBOKYITHOCTH HEPABEHCTB C OJHOU MEPEMEHHOM.

12.YpaBHeHHs ¢ IBYMS IEPEMEHHBIMHU. Y paBHEHUE JTUHUH.

13.YpaBHeHHs ¢ IBYMS IEPEMEHHBIMU. Y paBHEHUE OKPYKHOCTH.

14.Cucrema ypaBHEHHH C IBYMS IEPEMEHHBIMH.

15.I'padmueckoe penicHue HEPABCHCTB M CHCTEM HEPABEHCTB C IBYMS IIEPEMECHHBIMH.

DIeMeHThbl TeOMETPUH

1.AxcuomaTuKa eBKIMJ0BOM reOMETpUH.

. Yruel. Bunsl yrios, ux cBoicraa.

. [lonsTHE TeoMeTpuUecKol GuUryprl. Brimykias reomeTpudeckas purypa.

. AKCHOMBI CTEPEOMETPHUU.

. [TapannensHble ¥ NEPIEHAUKYISIPHBIE IPSIMBIE, X CBOMCTBA U npu3Haku. Teopema dDaneca.
. [Ipu3Hak napannenbHOCTU NpsMBIX. Jl0Ka3aTeIbCTBO.

. Tpeyronbnuku. Ilpu3Haku paBeHCTBA TPEYroJbHUKOB. BUAbI TPEyroJIbHUKOB U UX CBOUCTBA.
. HaxoxneHue mioniaay TpeyroibHUKa.
9.YetsipexyronbHuku. Ilapamnenorpamm,
CBOMCTBA.

10. HaxosxaeHue ruromany napamiesorpaMma, Tpamemim.

11. Muoroyronsauku. Buasl. IlpaBuibHbI MHOTOYTOJIBHUK.

12. Tlpu3Hak mapauieIbHOCTH IPSMOH M TUTOCKOCTH. [l0Ka3aTebCTBO.

13. OxpyxHOocTh. LleHTpanpHBI yroy. YTroyl, BIHCAaHHBIA B OKpPY)KHOCTB. KacarempHas K
OKpYX)HOCTU. OKPYKHOCTb, OIIUCAHHAsI OKOJIO TPEYTOJbHUKA U BIIUCAHHAS B TPEYTOJIbHUK.

14. Ilpu3Hak nogoOust TPEYroIbHUKOB MO IBYM yriiaM. JloKka3aTesbCTBo.

15. DnemeHTapHbIe 3a/1auu Ha MocTpoeHue. [IpuMepsl. DTambl pelieHus 3a1a4 Ha IOCTPOEHUE.

16. Ilpu3HaK mogoOus TPEYroIbHUKOB O IByM CTOPOHAM M YIJIy MEXAy HUMH. J[0Ka3aTesbCTBo.
17. TlpeoOpa3oBaHHE TEOMETPUYECKHX (QUTyp: OceBas CHUMMETpHUS, MapauIeNbHBIH MEepeHocC,
MOBOPOT, IEHTPAIbHAST CHMMETPHSI.

18. 'eomeTpHrueckue MOCTPOCHUS Ha MIIOCKOCTH.

19. IIpeoOpazoBaHne reOMETPUIECKHIX (DUTYpP: TOMOTETHS, IBIDKEHHE, TIOBOPOT Ha TNIOCKOCTH.

20. 'eomerpuueckoe MecTo ToueK. OCHOBHBIE BHIBI.

21. AKCHOMBI CTEpPEOMETPHH.

22. TIpu3Hak nepneHAuKyIIPHOCTH MPSIMON U IUNIOCKOCTH. Jl0Ka3aTenbeTBO.

23. AKCHOMBI CTEPEOMETPHH.

24. Tlpu3HaK mapaienbHOCTH TT0CKOCcTel. Jloka3aTeabCTRO.

25.CymiecTBOBaHKE IIIOCKOCTH, TAPAJUICIFHON TAHHOM TIOCKOCTH.

0NN L bW

Tpameuus, NpsSMOYroJbHHUK, poMO, kBaapar. Mx

peueHus MOCTaBJICHHOM 3a0a9H

3Haer: MAaTEMaTHYECKYI0 TEPMUHOJIOTUIO; OCHOBHBIC
OTarlbl pEHICHUA MaTEMAaTUYCCKUX 3a1a4.

VYwmeer: HaXOJaUuTh, aHAJIM3UPOBATH, HAXOIUTH

HY>KHYI0 HH)OPMALIUIO IS PEIICHHS
MaTCMaTHYCCKHUX 3a1a4.

OIIK-8.1.3HaeT: HCTOPHIO, TEOPHIO,
3aKOHOMEPHOCTH U TIPUHIIUIIBI TIOCTPOCHUS U
(YHKIMOHUPOBaHUS 00Pa30BaTEILHOIO

npoIiecca, poyib 1 MECTO 0Opa30BaHUs B )KU3HU
YyeJloBeKa U 00IecTBa, COBPEMEHHOE COCTOSTHHE
HAY4HOH 00JIaCTH, COOTBETCTBYOLICH
MPEoIaBAeMOMY MPEIMETY; IPHKIIATHOC
3HAYCHUE HAYKH; CTICHN(UUCCKUES METOIBI
HAY4YHOTr'0 NMO3HaHUs B 00beMe, 00ecieyrBaoIeM
MPEeToIJaBaHNe YUCOHBIX MPEIMETOB

3Haer:

- 0a30Bble 3aKOHOMEPHOCTH H  IPHUHIIUIIBI
Pa3BUTHS MaTeMaTHYECKOr0 0Opa30BaHMUs;

- OCHOBHBIE TpeOOBaHMS 0OOpPa30BATEIBHBIX
CTaHIapTOB

VYwmeer:

- HpI/lMCHHTb OCHOBHBIC ITOJIOKCHUA

MaTeMaTHYECKOH HAayKu JUIsl peaau3aliu
y4eOHBIX IIPOTpaMM B 00pa30BaTEIBHBIX
YUpeXAEHHUAX coriacHo TpedoBanusmM OI'OC
HOO.
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26. CBoiicTBa napanieabHbIX MIIOCKOCTEH.

27. 3o0paxeHue MpOCTPAHCTBEHHBIX (UTYp Ha INIOCKOCTH.

28. TIpu3Hak napamienbHOCTH IpAMBIX. Jl0Ka3aTenbCTBO.

29. TlepneHOUKYNAp U HAKIOHHAS.

30. Teopema o Tpex neprneHIuKysIpax. JJoka3aTensCcTBo.

31. Tena Bpamenns. Cdepa u map.

32. KacarenpHas miockocTh Kk mapy. Ilepeceduenue aByx chep.

33. Tena Bpamenus. L{unmuaap u koHyC.

34. CeyeHus KOHycCa INIOCKOCTAMH

35. TloHsATHE MHOTOTpaHHHKA. BHaBI MHOTOTpaHHUKOB. [IpaBMIIbHBIC MHOTOTPaHHUKH.
36.Teopema Diinepa 11 BBIIYKIBIX MHOTOTPaHHUKOB.

37. IMupamuna. Beicota nupamunp!. [1paBrmiisHas nupamuia. Anodema. YcedeHHas THpaMuIa.
38. I'eomeTpryeckue NOCTPOEHHSI Ha IIOCKOCTH.

39. Ilpusma. IIpsimas npusma. J{naronanbHoe ceueHHe MPU3MBL.

40. 'eomerpryeckoe MecTo To4eK. OCHOBHBIEC BUJIBI

Benuuune! 1 ux u3Mepenue

. Ilonsarue Bennuuabl. OCHOBHBIE CBOMCTBA CKAIISIPHBIX BEIUYNH

. IlonATHE M3MepeHNS BEITNIHHBI.

. Benmunnza yria u ee nusmepenue.

. [Inomane Guryper. CiocoObl M3MepeHust iomanaeit Guryp.

. PaBHOBenMKMe 1 paBHOCOCTaBIIEHHBIE (DUTYPBIL.

. [Inomanape NpsMOYyroJIbHUKA.

. IInomane TpeyroabHUKA, TPAMEINH, TapaIeTIOTPaMMa.

. Macca tena u ee uaMepeHue.

. Bpems u ero uzmepenue.

10. 3aBUCHMOCTH MEX/Iy BETMINHAMH: II€Ha, KOJIIMYECTBO, CTOMMOCTb.
11. 3aBUCHMOCTH MEX/y BETHINHAMH: CKOPOCTbh, BPEMSI, PACCTOSTHHUE.
12. lnuHa oTpeska, ee cBOMcTBa. M3MepeHue JUIMHBI oTpe3ka. CTaHIapTHBIE €AMHMILBI AJIHUHBL,
OTHOILICHHUS MEXXTy HUMH.

IMpakTHyeckas 4acTsb.

Kputepuu olleHHBaHUS TECTHPOBAHUS:

Bricokwmii ypoBeHb — 5 6aios;

Cpennuii ypoBeHb — 3-4 Gaia;

Hwuskwuit ypoBeHb — HIKE 3 O6aiIioB.

MakcumanbHOE KOJI-BO 0aJIoB — 5 0anios;

MHHUMaJIbHOE — 3 Gasuia.

O 001N Wb W —

IIpomesxyTouHBIH KOHTPOJIb (KOJIMUECTBO OAIOB)

MuHuManpHO€E KOJU4eCTBO Oamios - 19

MaxcuManbHO€e KOJIMYECTBO 0amios - 34

IIpomesxyrounast aTTecTarus

[IpencrasieHsl B OH/IE OLEHOYHBIX CPEJICTB ISl MPOMEKYTOUHOM aTTECTALUH 10 JUCIIUTITHHE
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