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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

[losicHuTenbHAs 3aIIUCKa

®onn oueHounsix cpencts (matee — ®OC) anst NPOMEKYTOYHOW aTTECTALMH 110 AUCHMIUIMHE «MaTeMaTHnkay
paspaboran B coorBerctBur ¢ PI'OC BO (depepanbHblii rocyaapcTBEHHBIH 00pa30BaTENbHBIA CTAaHIAPT BBICIIETO
oOpa3oBaHus) - OakanaBpuaT No HarpasieHHIO moaroToBku 44.03.05 Ilemarorndeckoe obpa3zoBanne (¢ ABYMs MPOQHISIMA
MIOJITOTOBKH), YTBEP KICHHBIN mpuKa3oM MuHHCTEpCTBa oOpa3oBaHus M Hayku Poccuiickoii Depepannn ot 22 deBpans
2018 r. Ne 125.

Hems ®OC a1t TPOMEKYTOTHON aTTECTAMH — YCTAHOBJICHHE YPOBHS C(hOPMHPOBAHHOCTH KOMIICTEHIIN:

VYK-1 (cmocobeH ocymiecTBISATh MOWCK, KPUTHUECKUI aHANMW3 W CHHTE3 HWH(OpPMAIWH, NMPUMEHSATh CHCTEMHBIN
TIOJIXO JUISl pEIICHUS [TOCTAaBICHHBIX 3a/1a4);

OIIK-8 (criocobGeH oCyIIeCTBIATh NeJarornieckyo AesiTeIbHOCTh Ha OCHOBE CIICLHAIbHBIX HAYYHBIX 3HAHUH).

3agaun @OC amst IPOMEKYTOUHOH aTTeCTalluK - KOHTPOJIb Ka4eCTBa M YPOBHS JOCTHXXEHUSI PE3YJIbTaTOB 00yUYEHHs
no (GopMHUpYEeMBIM B COOTBETCTBMM C Y4eOHbIM IutaHoM KommereHnusM: YK-1 (crmocoOGeH ocCyIIecTBIsTH HOUCK,
KPUTHUYECKHUI aHalM3 U CHHTE3 UH(OPMALMH, IPUMEHITh CUCTEMHBII MOAXO0/ JUIs peleHus] NOCTaBIeHHbIX 3a1a4); OITK-8
(criocoOeH OCYIIECTBIIATh MEAArOTNIECKYI0 e TENbHOCTh HAa OCHOBE CIICIIMAIbHBIX HAYYHBIX 3HAHUH).

TpeboBanue K Mporeaype OLUECHKH:

ITomemenne: 0coOBIX TpeOOBaHUI HET

O6opynoBaHHe: TPOCKTOP, HOYTOYK

Pacxonubie MaTepuaibl: 0COOBIX TpeOOBaHMUIT HET

JlocTym K TOTIOTHUTENHHBIM CIIPABOYHBIM MaTEepHaJIaM:

[Iporpammuoe obecnieueHne

Microsoft Office 2016 Professional Plus

bazsl JaHHBbIX, I/IHq)OpMaIII/IOHHO-CHpaBO‘-IHLIe " ITONCKOBBIC CUCTCMBI

1.9BC  «YHuBepcutTerckas  OubOnmoreka  ommaiia».  Jlorosop Ne  507-03/2020 ¢ OOO «CILT» ot
20.04.2020http://www.biblioclub.ru/

2. 3BC «IPR BOOKS». Jloroop Ne 6428/20 ¢ OO0 «Aii ITu Ap Meaua» ot 13.03.2020 http://www.iprbookshop.ru/
3. 3BC «JIAHb». lorosop Ne 034/03/20-EI1223 ¢ OO0 «3BC JIAHb» ot 20.03.2020https://e.lanbook.com/

4. CerteBast 3NeKTpoHHAs OHOIHOTEKa Hegarornaeckux By3oB. JloroBop Ne 36 CY 05-7379-11 ¢ OO0 «3BC JIAHb»
ot 20.01.2020 https://e.lanbook.com/

5. 3BC «E-LIBRARY.RU». loroBop Ne SU-16-04/2020-1 ¢ OO0 «PYHDB» ot 10.06.2020http://elibrary.ru/

6. 3BC «PYKOHT» (Kontekctym). JloroBop JIC-139 ¢ OO0 «lIKB «tBUBKOM» ot 10.05.2018 http://www.rucont.ru
7. IPR BOOKS www.iprbookshop.ru

8. 3BC «FOPAUTY (JIocTym K 2MeKTPOHHBIM Y4eGHUKAM O

noanucke+Konnekius «Jlerenmapasie kKHUTWY). [Ipunoxerue Ne2 ot 25.09.2019 k Cornamenuto o cotpyanudectse Nel ot
18.06.2018 https://urait.ru/
9. DJIEKTPOHHA S BUBJIMOTEKA CI'CITY https://psgaru.sharepoint.com/sites/elib

Hopwms! Bpemenu:

3anaHus OporoBoro ypoBHs: 20 MUHYT
3anaHus NpOABUHYTOrO YpoBHs: 30 MUHYT
3anaHus BBICOKOTO ypoBHs: 40 MUHYT

[Iposepsiemas komnerenuus:: YK-1 (crocobeH ocymiecTBIsATh MMOMCK, KpUTHUECKUH aHAJIW3 M CUHTE3 MH(POPMAIHH,
MIPUMEHSTH CUCTEMHBIN ITOAXO/T JUTS PEIICHNS IOCTABJICHHBIX 3a7aY).

[IpoBepsieMbIif HHANKATOP JOCTIKEHHUSI KOMIIETCHITHH:

YK - 1.2. Haxoiur, KpPUTHYECKH AaHAIM3UPYeT U BbIOMpaeT HWHGOpPMALUIO, HEOOXOMUMYIO [UIsi PElCHUs
MOCTaBJICHHOM 3a1a4uH.

IIpoBepsieMbIii pe3ynbTaT 00ydIeHus:

3HaeT: MaTeMaTHIEeCKYI0 TEPMHUHOJIOTHIO, OCHOBHBIE 3TAIbl PEIICHISI MAaTeMaTHIECKUX 3a1ad.

YMeeT: Hax0AnTh, aHAJTM3UPOBATh, BBIONPATh HY)KHYI0 HHPOPMAIHIO (M3 YCIOBHS) JUISl PEIICHUS] MaTeMaTHYECKUX
3ajau.

Ioporosslif ypoBeHb
Paznen 1.
OO0urie MOHATHS TEOPETHIECKIX OCHOB MaTeMaTHKH (3JIEMEHTHI TEOPHH MHOXKECTB, TOHATHS, HX MECTO B IIOCTPOSHUH
MaTeMaTHIeCKOH TeOpHr, KOMOMHATOPHKA, COOTBETCTBHS, OTHOIIICHHSI, OTOOPAYKEHHMS)
Tun (bopma) 3aganust (MOPOTOBEIA YPOBEHB):
[Tpumep THNIOBBIX 3a1aHUH (OIIEHOYHBIC MATEPHAIIBI):
Tunosoe 3amanmue 1.
Bapwuanr 1.
CchopmynupyiiTe clieAyIoNe ONpeieICHHs
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DOHJT OLIEHOYHBIX CPEJICTB s MPOBENEHHSI IPOMEXYTOUHON aTTeCTalU
. BBICKa3pIBaHMEM HA3BIBAETCH. ..
. Koapronknms — 370. ..
. IMrimikarus 1ByX BHICKAa3bIBAaHHH XapaKTEPU3YETCH. ..
. CooTBETCTBHE — 3TO. ..
. [IpaBmi0 CyMMBI XapaKTepH3yeTCH. . .
. OO6berMHEHNEM IBYX MHOXKECTB HAa3BIBACTCA. . .
. Pa3bueHne MHOXECTBA Ha KJIACCHI XapaKTEPHU3YETCS CICAYIOUIUMH CBOUCTBAMH (TICPEUUCIIUTD). . .
. OTpuIlaHuE BHICKA3BIBAHUA — ITO ...
. PaBHBIC MHOXECTBA — 3TO...
OIICHOYHBIH JIUCT K TUIIOBOMY 3aaHUIO0
Kpurepuu oneHuBanus (MPaBUIBHOCTh U TOYHOCTH (POPMYITMPOBKU OMIPEIICIICHUS ):
8-9 0aIoB: BHICOKHI YPOBEHB.
4-7 GaiI0B: CpeaHUN YPOBEHb.
0-3 Gayra: HU3KHN YPOBEHB.
Bapuanrt 2.

O 00 31O\ LN K~ Wi —

Chopmynupyiite crieayIomue onpeaeneHus
1. Iu3bIOHKIHS — 3TO. ..
2. DKBHUBAJICHIIMS IBYX BBICKA3bIBAHUH XapaKTepU3YETCH. ..
3. IlepeceueHneM AByX MHOXKECTB — 3TO. ..
4. JlexapTOBBIM IIPOM3BEICHUEM MHOXECTB 4 U B Ha3bIBAIOT. ..
5. Pa3HOCTb MHOXECTB — 3T0...
6. [IpaBuiio npousBeeHUs XapaKTepU3yeTcsl. ..
7. OTobpaxkeHue — 3TO. ..
8.CueTHbpIe MHOXKECTBA — 3TO. ..
9. OTHOWIEHKE CTPOTOTO MOPSAKA 00TaJaeT CACAYIOINMH CBOHCTBAMH: . ..
O1eHOYHBIH JIUCT K THUIIOBOMY 33aHHIO
Kpurepun oniernBanus (IpaBUIBHOCTH X TOYHOCTH ()OPMYITHPOBKU OTPEICIICHHUS):
8-9 bamToB: BRICOKHI YPOBEHB.
4-7 GaJJIOB: CpEIHUN YPOBCHb.
0-3 Ganna: HU3KUI yPOBEHB.
Iloporosslii ypoBeHb
Paznen 2.
Lenbie HEeOTpULIATENbHBIE YUCTa. ATTOPUTMBL. CHCTEMBI CHUCICHUS
Tun (dopma) 3ananust (IOPOroBbIN YPOBEHB):
[Tpumep THMOBBIX 3a1aHNH (OLIEHOYHBIE MaTEPHAIIBI):
Tunosoe 3aganue 1.
Bapuanr 1.
ChopmynupyiTe clieyronye OnpeieIeHus
1. Ilenoe HEOTpHUIIATEIILHOE YHCIO — ITO. ..
2. Anroput™ — 370. ..
3. Kakue BB alTOPUTMOB UCIOJIB3YIOTCS B HAaUaJIBHOH mIkoie. [lepeunciure.
4. Cro>keHHUeM IENbIX HEOTPUIATENILHBIX YHCEeN (TEOPETUKO-MHOXKECTBEHHBIN TIOIX0/]) HA3BIBAIOT. . .
5. YMHOXEHHEM IIeJIBIX HEOTPHIATENIFHBIX Yicel (aKCHOMAaTHYECKUi TOIX0/) Ha3bIBAIOT. ..
6. IlepeuncnuTe cBOICTBA IIETBIX HEOTPULIATEITBHBIX YHCEI.
7. Ilepeuncaute ocHOBHbIE akcHoMbI [leaHo.
8. CucreMoil cuuciieHUs1 Ha3bIBAIOT. . .
9. CueToM Ha3bIBAIOT. ...
OLEHOYHBIH JTUCT K TUIIOBOMY 33JaHUI0
Kpurepun oniennBanust (IpaBUIBHOCTH U TOUHOCTH (POPMYITHUPOBKU OTIPE/ICIICHHUS):
8-9 6aIoB: BHICOKHI YPOBEHb.
4-7 6annoB: cpeTHUN YPOBEHb.
0-3 Gasnna: HU3KHUI YPOBEHb.
Bapmanr 2.
Chopmynupyiite creayromue onpeaencHus
. AnreOpandeckoit oneparriei Ha3pIBaoT. ..
. [lepeuncinre MOAXOABI K TOCTPOCHUIO MHOXKECTBA LIEJIBIX HEOTPUIATETIHHBIX YHCEL.
. Ilepeuncaure cBOMCTBA aIrOPUTMOB.
. YMHOXEHHEM LIeJIbIX HEOTPULATENBHBIX YUCEN (TEOPETUKO-MHOKECTBEHHBIN 110JIX0/1) Ha3bIBAIOT. ..
. Co>xeHreM LeNbIX HEOTPULATEIbHBIX YHCell (AKCHOMAaTHYECKHUH 1T0JIX0]T) Ha3bIBAIOT. ..
. HarypanpHbpIM 4HCIIOM Ha3bIBAIOT. . .
. IlopsAKOBBIE U KOTMUYECTBEHHBIE HATYpaJIbHBIE UUCIIA XapAKTEPU3YIOTCHL. ..
. HacTHOe LesbIX HeOTPHLATEIBHBIX YHCEIl (TEOPETHKO-MHOXECTBEHHBIH ITOJX0/) - 3TO...
. OxapakTepu3yiTe MO3UIHUOHHYIO U HEMO3UIMOHHYIO CHCTEMBI CUUCIICHUSL.

O 0 IO LN KWL~
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DOHJT OLIEHOYHBIX CPEJICTB s MPOBENEHHSI IPOMEXYTOUHON aTTeCTalU
O1IEHOYHBIH JIUCT K TUIIOBOMY 331aHHIO
Kpurepuu otieHnBanust (IpaBHUIbHOCTh U TOYHOCTD (POPMYJTHUPOBKU OIPE/ICICHHS):
8-9 6a/uToB: BHICOKHI YPOBEHb.
4-7 6amioB: cpenHUl YPOBEHbD.
0-3 Gayura: HU3KHN YPOBEHD.

Iloporosslii ypoBeHb
Paznen 3.
Henumocts. Llenbie u pannoHanbHble uncia. Jlecsituansle qpoou. JleiicTBUTenbHbIE Yrca

Tun (dopma) 3ananust (IOPOroBEIN YPOBEHB):

[Tpumep THUNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHUAIIBI):

Twunosoe 3amanue 1.

Bapuanr 1.

Cdopmynupyiite crieayIomue onpeaeneHus

. lennMOoCTb 1IeNbIX HEOTPUIATENbHBIX YUCENT — 3TO. ..

. Chopmymupyiite mpuU3HAKH IeIUMOCTH Ha 2,4,8.

. Cpopmynupyiite TeOpeMy O JETUMOCTH CyMMEI (6€3 J0Ka3aTeNnbCTBA).
. decaruunbie 1podH — 3T0. ..

. llenoe uncno — ato...

. JleficTBUTENBEHOE YKCIIO — 3TO. ..

. Ilepeunciaure OCHOBHBIE CBOMCTBA ACUCTBUTENBHBIX YUCEIL.

. IIpocteie uncna — 3to0. ..

. HanGonpmmii o0mmii qenmurens — 370. ..

O1eHOYHBIN JIUCT K THUIIOBOMY 33aHHIO

Kpurepun oniernBanus (IpaBUIBHOCTh X TOYHOCTH ()OPMYITHPOBKU OTPEICIICHHNS):
8-9 bamToB: BRICOKHI YPOBEHB.

4-7 6aioB: CpeaHUN YPOBEHb.

0-3 Gayra: HU3KHN YPOBEHB.

Bapmnanr 2.

ChopmynupyiiTe clieAyronye onpeieieHus

. Ilepeuncaure CBONCTBAa OTHOLICHUSI I€TUMOCTH.

. ChopmynupyiiTe npr3HaKku AeJuMocTd Ha 3,9,11.

. Chopmynupyiite TeopemMy 0 JSTUMOCTH pa3HOCTH (0€3 J0Ka3aTe/ILCTRA).
. PaninoHanbHBIM YKCIIOM HA3bIBAOT. ..

. [lepeuncianTe OCHOBHBIE CBOWCTBA PAIIMOHAIBHBIX YHCEIL.

. UpparioHanbHBIM YHCIOM Ha3bIBAIOT. . .

. [lonosxurenpHbIe EHCTBUTENBHBIE YNCTA — 3TO. ..

. CocraBHOE YHCIIO — 3TO. ..

. Hanmens1ee obriee kpaTHoe YUCeN — 3TO. ..

O1IEHOYHBIN JIUCT K TUIIOBOMY 33/1aHHIO

Kpurepuu onennBanus (IIpaBUIBHOCT U TOYHOCTH (POPMYIHPOBKHU OIPEICIICHHS):
8-9 OaioB: BHICOKHIA YPOBEHb.

4-7 6aminoB: cpeiHUi YPOBEHbD.

0-3 Ganna: HU3KUI YPOBEHb.

O 0N W b W~
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[ToporoBseliil ypoBeHb
Paznen 4.
Oynkuun. YpasHeHus. HepaBencTBa. BennuuHsl. D1eMeHThI FEOMETPHH
Tun (popma) 3aganust (MOPOrOBEIN YPOBEHB):
[Tpumep THUNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):
Tunosoe 3aganue 1.
Bapuanr 1.
Chopmynupyiite creayromue onpeaencHus
. OyHK1MA — 3TO. ..
. OGmacTeto onpeseneHns (yHKIIUU Ha3bIBAOT. ..
. UucnoBoe paBeHCTBO — 3TO. ..
. BepaxxeHneM ¢ mepeMeHHO Ha3BIBAIOT. ..
. HepaBeHCcTBOM € 0/1HOM IEpEMEHHON HA3BIBAIOT. ..
. 3anunTe ypaBHEHHE NPSIMOIL C YTIIOBBIM K03 uIeHToM.
. MHOrOyroiabHUKOM Ha3bIBAIOT. ..
. [lepeuncaure Tamnsl pelieHus 3a1a4 Ha IOCTPOSHHUE.
OLICHOYHBIH JTUCT K TUIIOBOMY 3aJaHUI0
Kpurepun oniernBanus (IPaBUIBHOCTh U TOYHOCTH ()OPMYITHPOBKHU OTPEIEIICHHNS):
7-8 6aIoB: BHICOKHIA YPOBEHb.

OO L b W —
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DOHJT OLIEHOYHBIX CPEJICTB s MPOBENEHHSI IPOMEXYTOUHON aTTeCTalU
4-6 6ayIoB: CpeNHU YPOBEHD.
0-3 Gayra: HU3KHI YPOBEHB.
BapwuanT 2.
ChopMynupyiTe cleayIonue onpeaeaeHus
. [lepeuncnure crrocoOsl 3aaHust () YHKIHH.
. ObmacThio 3HaYeHUS PYHKINH HA3BIBAIOT. ..
. UMCTIOBBIM HEPABEHCTBOM Ha3bIBAIOT. ..
. ToxxnecTBo — 310. ..
. YpaBHEHHEM C IByMsI IEPEMEHHBIMH Ha3bIBAIOT. ..
. 3anuinTe ypaBHEHHE OKPYKHOCTH.
. MHOrorpassuk — 371o0. ..
. Benmnuuna — at0. ..
O1eHOYHBIH JIUCT K TUIIOBOMY 33aHHIO
Kpurepun oniernBanus (IPaBUIBHOCTH X TOYHOCTH ()OPMYITHPOBKU OTPEIEICHHNS):
7-8 0ayIoB: BRICOKHN YPOBEHb.
4-6 OayII0B: CpeaHUN YPOBEHb.
0-3 Gaynra: HU3KHN YPOBEHb.

OO DN W~

[Tposepsiemast komnereHuust: YK-1 (criocodeH ocyIiecTBIsTh MOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 WH(OopManuy,
MIPUMEHSTh CUCTEMHBIN ITOAXO] Ul peLlICHUs IOCTAaBJICHHBIX 3a7ay).

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETCHIINU:

VYK - 1.1. Ananusupyer 3agauy, BbIJEIAA 3TAIbI €¢ PeleHHs, AeHCTBHSI [0 PELICHUIO 3aauu.

[TpoBepsiemMblil pe3ynbTaT 00yUeHHUS:

3HaeT: crocoObl, MPUEMBI, AJITOPUTMBI PEIICHHS MAaTEMAaTHIECKUX 3a/1a4.

YMeeT: MPUMEHATh CIIOCOOBI, TPUEMBI, AITOPUTMBI TSI PELICHHS OCTABICHHbIX 3a/1ad.

[IponBuHYTHII YpOBEHD
Paznen 1.
OO1mye MOHATHS TEOPETUIECKUX OCHOB MaTEMAaTHKH (3JIEMEHTHI TEOPHH MHOXKECTB, TOHATHSA, HX MECTO B IIOCTPOCHUH
MaTeMaTHYeCKOH Teopun, KOMOMHATOPHKA, COOTBETCTBHS, OTHOLIICHUSI, OTOOPaKEHNU)
Tun (dopma) 3ananust (MPOABUHYTHIN YPOBEHB):
IIpumep THUMOBBIX 3a1aHUH (OLIEHOYHBIE MaTepUAIIBI):
Tunosoe 3amganue 2.
Bapmnasnr 1.
1. 3anummuTe COOTHOIIEHHUE (11 BHICKA3bIBAHUI), Ha3bIBAEMOE 3AKOHOM Koumpanozuyuu. JIOKaXuTe 3TO COOTHOIICHHUE C
TIOMOIIBIO TAOIUIIBI HCTHHHOCTH.
2. 3anmmmTe $popmMyIisl 1e Moprana (11 BeIcKa3bIBaHuUi). OfHO M3 HUX JIOKAXKHUTE C TIOMOIIBIO TaOJIUIIBI HCTHHHOCTH.
3. BeIsicHHTE NPaBWILHOCTH yMO3akKitoueHWs. HekoTopwle CTyneHTH (axynbTeTa HadaJbHOTO 0O0pa3oBaHUS SBISIOTCS
YUHTENSAMU HadallbHBIX KiaccoB. HekoTopble yumTens HadanbHbIX KiaccoB cTapiue 20 ner. CrnenoBaTelbHO, HEKOTOPBIE
CTyZIeHTHI (haKynabpTeTa HadaabHOTro obOpazoBanus crapme 20 ser. Kakue nmpaBuiIbHBIE yMO3aKIJIIOUEHHS HCIOIB3YIOTCS B
HavanbHOU mkone? [IpuBeaure mpumep.
4. JaHBl CleAyIOIIMe MHOXECTBa: 4 — MHOXXECTBO YETBIPEXYTONBHHUKOB, B — MHOXXECTBO mapajuierorpammon; C —
MHOYKECTBO NPSIMOYTOJIBHUKOB, D — MHOXXeCTBO KBaapaToB. M300pa3nuTe JaHHBIE MHOXECTBA C ITOMOIIBIO KPyroB Dilepa.

BhIJIenuTe ITPUXOBKOH 0671acTh, n306pakaromryio MHoxkectso: ANBNC N D,

5. Kakumu cBoiicTBamu 00s1a1aeT OTHOIIEHHE CTPOTOro nopsiaka. [IpuseanTe nmpumep 13 Ha4aIbHOW IITKOJIBI.

O1eHOYHBIH JIUCT K THUIIOBOMY 33IaHHIO

Kpurepun onieHuBanus (IMpaBUIILHOCTh U TOYHOCTh (POPMYJIMPOBKHM OIIPEACICHHsI, 32 KaX/JI0€ 3aJlaHie CTYACHT IoJy4yaer 2
Oarmna):

8-10 6asIoB: BHICOKHIT yPOBEHb.

Bce 3aaHus BBINOJIHEHBI BEPHO 0€3 OLIMOOK; MPHBEICHBI OCHOBHBIE JOKA3aTeIbCTBA; YETKO CHOPMYIHPOBAHBI OCHOBHBIE
BBIBO/JIBL.

4-7 Gamna: cpenHUAN ypOBEHbD.

Bce 3ananHust BEINOITHEHB! BEPHO, HO JIONYCKACTCs O/IHA - IBE OMIMOKHM; IIPHBEECHBI OCHOBHBIE JOKa3aTeIbCTBA.

0 — 3 Gayuta: HU3KHH YpOBEHB.

3agaHus BBIIOJIHEHBI C OIIMOKamMK; IpHuBeAeHa (OPMYJIMpOBKa J0Ka3aTelbcTB (0€3 JI0Ka3aTenbCTBa); HEBEpHas
(opMyITHPOBKa J10Ka3aTeNIbCTB.

IIpumeuanue:

MakcumasnbHOe KOJIMYECTBO OalyIoB 3a BeIIIOJIHEHHE paboThl — 10 6amwioB; MUHMMabHOE — 3 Oajuia.

Bapmanr 2.

1. 3anumnInTe OCHOBHBIE CBOMCTBA JOIMOJHEHHS MHOYKECTB.

2. 3anmmute Gpopmyiiel 1e MopraHa (i1 KBaHTOPOB). OHO U3 HUX JIOKAXKHUTE C TOMOIIHIO TAOIUIBI HCTUHHOCTH.

3. BoricHHTE TPaBMIIBHOCTH YMO3aKIIOUEHHsS. Bce Trimaroisl OTBEHalOT HA BOMPOC «UYTO OENATh?» WIH «ITO CHENATH?».
CnoBo «MeIDy He OTBEYACT HU Ha OJIUH U3 ATHX BONPOcoB. ClieI0OBAaTEIbHO, «MEID» HE SBISICTCS TIaroJIOM.

Kakwue npaBuiibHbIC YMO3aKITFOUCHISI HCIIOIB3YIOTCS B HaYalbHOH mikone? [IpuBenure mpumep.
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DOHJT OLIEHOYHBIX CPEJICTB s MPOBENEHHSI IPOMEXYTOUHON aTTeCTalU
4. laHpl cnenyrolmpe MHOXeCTBa: 4 — MHOXECTBO YETBIPEXYTrOJbHUKOB, B — MHOXECTBO maparenorpammon;, C —
MHOJKECTBO HPSIMOYTOJBHHKOB, D — MHOXeCTBO KBaaparToB. V300pa3nuTe 1aHHbIE MHOXKECTBA C IOMOIIBIO KPYroB Diiepa.
BhIienuTe ITPUXOBKO#T 0671acTh, H306paskatomtyto muoxkectso: AU B UCUD.
5. Kakumu cBoiicTBaMu 0071aJaeT OTHOLICHHE HECTPOroro nopsiaka. [Ipusenure mpuMep 13 Ha4aabHO# IIKOJIBL.
OLICHOYHBI JTHUCT K TUTIOBOMY 33IaHUIO0
Kputepuu oneHrnBanus (IPaBUIBHOCTh H TOYHOCTh (POPMYIHUPOBKH OMPEICICHHS; 32 KaXI0€ 3aJaHIe CTYCHT MOJIydaeT 2
Oamna):
8-10 6anyoB: BEICOKHIT YPOBCHB.
Bce 3amaHus BEIIONHEHB! BEpHO 03 OIIMOOK; MPUBEICHBI OCHOBHBIC JTOKA3aTENbCTBA; YETKO C(HOPMYITHPOBAHEI OCHOBHBIC
BBIBOJIBL.
4-7 baiia: cpeqHUA yPOBEHB.
Bce 3aaHust BBIIOJTHEHBI BEPHO, HO OIYCKAETCS OJJHA - IBE OLINOKHU; PUBEICHBI OCHOBHBIC IOKA3aTeIbCTRA.
0 — 3 Gayuta: HU3KHI YpOBEHB.
3amaHus BBIMOJMHEHBI C OMIMOKAMHU; NpHBeleHA (QOPMYITHPOBKA JOKa3aTenbcTB (0€3 J/I0Ka3aTeNbCTBA); HEBEpHas
(bopMyITHpPOBKA JOKA3aTEIbCTB.
IIpumeuanue:
MakcumanbHOE KOTHYECTBO 0AJJIOB 3a BBIMOJIHEHHE paboThl — 10 6amioB; MuUHUMaNsHOE — 3 Oaa.

[IponBUHYTHII YpOBEHD

Paznen 2. Llenble HeoTpULIATENbHBIE YKCAA. ANTOPUTMBI. CUCTEMBI CUUCIIEHUS
Tun (dbopma) 3aganus (IPOABUHYTHIA YPOBEHB):
[IpumMep THUIOBBIX 3a1aHUH (OLEHOYHBIC MATCPHAIIBI):
Tunosoe 3amganue 2.
Bapmnasnr 1.
1. Tlepeuncnute OCHOBHBIE MOAXOMbI K TOCTPOCHHIO MHOXKECTBA IIEJIBIX HEOTPHUIATEeNbHBIX uuceld. JlaTh KpaTKyro
XapaKTePUCTUKY  TEOPETUKO-MHOXKECTBEHHOTO  TOAX0Aa. PacKpbITh MOHSATHS:  CIOXEHHs, BBIYUTAHHUA  IIEIBIX
HEOTPHIATENbHBIX uncen. Jlokaxute Teopemy: KakoBel Obl HU ObLIH JBa IEJBIX HEOTPUIATENBHBIX YKMCIa a U b, Bceraa
CYILIECTBYET EUHCTBEHHOE I[€JI0€ HEOTPULIATENBHOE YHUCTIO ¢, KOTOPOE SBISETCS KX CYMMOM.
2. Ha TeopeTHko-MHOXECTBEHHOM S3bIKE J10Ka3aTh, 4YTO
a) 3<7;
0) 4+5=9.

4 2
3. Pa3noxute Ha MHOXHTENN BhIpaxenne: X —Xx° —12.
4. Kakoii cMBICI UMeET HaTypallbHOE YHCIIO 7, €CIIU OHO TIOYYeHO B pe3yJsibTaTe M3MEPEeHU: a) JUIMHBI OTpe3Ka; 0) Iiomanu
¢burypsl; B) Macchl Tena?

2 3
5. Ilpu u3MepeHny pa3IM4HbIX BeIMYHuH moinydunu: 8 cm, 81,8 2,8 ¢, 8 cm ™, 8 cm” . Kakue Benuuunsl usmepsanu? Uro B
KaXJIOM CIIy4ae ToKasbiBaeT unucio 8?7 OTBeT 000CHYHTE.

6. [lepeBeuTe B ABOMYHYIO cucTeMy cuucierus: 190; 87; 3425 ; 76018 .

O1eHOYHBIH JIUCT K TUIIOBOMY 33JaHHIO

Kpurepun oniennBanus (I0Ka3aTenb: IPaBUIBHOCTH BBIOIHEHHS 33/1aHUN):

10-12-6a110B: BLICOKHIT YPOBEHD.

Bce 3amanus BBINOJIHEHBI BEpPHO 0€3 OMMOOK; MPUBEJCHBI OCHOBHBIE JJ0Ka3aTeJIbCTBA; YETKO C(HOPMYIHUPOBAHBI OCHOBHBIC
TEOPEMBI M BBIBOJBI. PaCCMOTpEHBI BCe MIATH TPU BHITIOJHEHUH METO/a MaTeMaThuueckoi MHaykuuu. [IpuBeneH (mokaszaH)
OPUTHHAJIBHBIN CTIOCO0 pemeHns 3a1aui (MK 3a1a4a perieHa paldoHaNbHBIM CIIOCO00M).

5-9 0aJJI0B: cpeIHMIl YPOBEHb.

Bcee 3aJaHus  BBIIIOJJTHEHBI BEPHO, HO JOOIYCKACTCA OAHa - 1BE apI/Iq)MCTI/IquKI/Ie OI_HI/I6KI/I; IMPpUBCJACHBI OCHOBHBLIC
JloKazaTesbcTBa. [loka3zaH BEpHBII alropyuTM peIIeHHs 3a/1a4H, HO CTYJICHT HE 3aKOHYMJI PeIlICHHE.

0 — 4 6anna: HU3KUH yPOBEHb.

3agaHus BBIIOJNIHEHBI C OIIMOKaMK; IpHBeAeHa (QOPMYJIMPOBKA JOKa3aTesJbCTB (0€3 Jl0KazaTelbCcTBa); HEBepHas
(OpMyITHPOBKA J10Ka3aTeNbCTB, HEBEPHBIH AJITOPUTM PEIICHHSI.

Ipumeuanue:

MakcuMaabHOE KOJMYECTBO OAJTOB 3a BBHITIOJIHEHNE KOHTPOJILHOHM paboThl — 12 6amioB; MUHUMabHOE — 4 Oasa.

Bapmanr 2.

1. HepelmanTe OCHOBHBLIE TOAXOAbI K IIOCTPOCHHUIO MHOXKECTBA MECJIBIX HCOTPULATCIBHBIX YHCEIL. HaTB KpaTKyHro
XapaKTCPpUCTUKY TCOPETUKO-MHOKECTBECHHOT'O noaxozaa. PaCKpBITB TIOHATHUA: YMHOXCHUA u ACIICHUS OEJIbIX
HEOTPULIATCIIBHBIX YUCECII. HOKa)KI/ITe TCOPEMY: Pasznoctn HEIIBIX HEOTPHUHIATCIIBbHBIX YUCCT a U b CYIIECTBYET U €AMHCTBCHHA
TOT/Ia M TOJILKO TOT/Ia, Korja b He mpeBocxour a.

2. Ha TeopeTnko-MHOKECTBEHHOM SI3bIKE JI0KA3aTh, YTO

a) 3-5=15 (Ba ciocoba);

6) 10:2=5 (aByms ciocobamu: AeeHNEe Ha PaBHBIC YaCTH, JICJICHHE 1I0 COJCPIKAHHUIO).

3 2
3. PaznoskuTe Ha MHOXUTENH Bhipaskenue: X~ +4x° +5x+2.
4, Kakoli CMBICI MMEET HaTypajdbHOe YUCIO 17, eclii OHO IOJIYYCHO B pe3ylbTaTe M3MEpPEHWs: a) IUIMHBI OTpe3ka; 0)
mionaau GUrypsr; B) oobema Tena?
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

5. Ilpu u3MepeHny pa3nuyuHbIX BennuuH momyunin: 18 cm, 18 7, 18 ¢, 18 ¢, 18 cm 2,18 em®. Kakne Benmanspl n3mepsun?
Urto B KaXxa0M cirydae mokasbiBaeT uncio 187 OTBeT obocHyMTE.

6.Haiiqure nBy3HauHOEe 4YMCIIO, KOTOpPOE B CHCTEMax C OCHOBAaHMAMH p=6 W (=8 3amuchiBacTCi ONHHUMHU U TEMHU XKe
mudpamu, HO B 0OpaTHOM nopsike. CymecTByeT JM Takoe ABy3HauHoe yucino? OTBeT o0ocHyHTe.

O1IEeHOYHBIN JIUCT K TUIIOBOMY 331aHHIO

Kpurepun onennBanus (IoKa3aTenb: IPaBUIBHOCTD BHIOTHEHHS 33/1aHUN):

10-12-6a110B: BHICOKHIT YPOBEHB.

Bce 3amanns BBITOTHEHBI BEpHO 0€3 OMMOOK; MPHUBENICHHI OCHOBHBIEC JOKA3aTENbCTBA; YeTKO C(HOPMYIHPOBAHEI OCHOBHEIE
TEOpEMBI M BEIBOJBI. PaccMOTpEHBI Bce IIard IpW BBITOTHEHWH METOJa MaTreMarndeckoil mHAykuuu. [IpuBeneH (mokasaH)
OPUTHWHAIBHBIN CTIOCO0 pereHns 3a1aqu (MK 3aa4a perieHa paluoHAIBHBIM CIIOCOO0M).

5-9 - 6annoB: cpeAHUil ypOBeHb.

Bce 3amaHms BBIOJHEHBI BEPHO, HO JOMYCKaeTCs OXHA - IBE apu(METHYSCKHE OINHOKW; IPHUBEICHBI OCHOBHBIE
JToKa3atenbcTBa. [lokazaH BEpHBIH alTOPUTM pPEIIeHHS 3aaui, HO CTYJCHT HE 3aKOHYWII PEIICHHE.

0 — 4 6anna: HU3KUH YyPOBEHb.

3agaHus BBIIOJNHEHBI C OIIMOKaMmK; MpHBeAeHa (OPMYJIMPOBKA JOKa3aTesbCTB (0€3 J10KazaTelbCTBa); HEBEepHas
(hopMyIHPOBKa JI0KAa3aTeNbCTB, HEBEPHBIH AJITOPUTM PEILICHHUSI.

Illpumeuanue:

MakcuMaabHOE KOJTHYSCTBO OAJJIOB 3a BRIMOJHEHUE paOboThl — 12 0a/ioB; MUHUMaJIbHOE — 4 Oasia.

[IponBUHYTHII YPOBEHD
Paznen 3. lemumocts. Llensie u pannoHanbHEIe yncia. JecaTuanbie npoou. [eiicTBUTeNbHBIC YnCia

Tun (bopma) 3aganus (IPOABUHYTHIA YPOBEHB):

[Ipumep THIIOBBIX 3a1aHM (OLCHOYHBIC MaTEPHAIIBI):

Tunosoe 3amganue 2.

Bapmnasnr 1.

1. Haiinute HOJ (a,b) u HOK (a,b) st ymcen:

a=1782 u b=9075

a) ¢ momoltkko aaroputma EBkimnaa;

0) IpeCTaBUB X B KAHOHHMYCCKOM BHJIC.

2. Haumenblniee o0lee KpaTHOE IBYX YHCEN, OJHO U3 KOTOphIX paBHO 60, paBuo 420 (to ects, HOK (a, b)=420, HOK (a,
60)=420). Haiiaure apyroe 4ucio, eciau HanOOIbIIui 001Ut genutens qanHbix yucen pasen 10 (HOJ (a, b)=10).
3. JlokaxkuTe, 9TO MPOU3BEACHUE IBYX TOCIICAOBATCIFHBIX YETHBIX HATYPAIBHBIX YHCET KPAaTHO 8.

4. a) Haiinure Takoe x, 4yro (17,19)~(11,x).

0) Haiigure cymmy map (21,32)+(45,37);

B) HaliauTe mpousBeneHue map (9,11)-(4,13).

5. IIpencraBbTe B BUE HECOKPATHMON OOBIKHOBEHHOH IpoOH:

. 0,(6);
. 7,2(3);
. 0,0(35);

O1eHOYHBIH JIUCT K THUIIOBOMY 331aHHIO

Kpurepun oneHuBanust (IIpaBHIIBHOCTH U TOYHOCTH (POPMYIIMPOBKH ONPEIEIICHHS; 32 KaX/I0€ 3aJaHHie CTYACHT MOydaeT 2
Oamna):

8-10 0aioB: BEICOKHUIT YPOBCHB.

Bce 3amannst BBINOJIHEHBI BEpHO 0€3 OMIMOOK; MPUBEICHBI OCHOBHBIE JI0KA3aTEIbCTBA; YETKO C(HOPMYIHPOBAHBI OCHOBHBIE
BBIBOJIBL.

4-7 G6amna: cpeHUAN ypOBEHbD.

Bcee 3aJaHus BBITIOJIHEHBI BEPHO, HO JOITYCKAE€TCA OAHA - IBC OIHI/I6KI/I; MMPUBCCHBI OCHOBHBIC TOKA3aTCJIbCTBA.

0 — 3 Gasyuta: HU3KHIA YPOBEHb.

3amaHus BBIIOMHEHBI C OIMMOKAMH; IIpHBEICHAa (QOPMYNIHPOBKA JI0Ka3aTeldbcTB (03 OKa3aTenbCcTBa); HEBEpHAS
(bopMyITHpOBKa J10Ka3aTeNbCTB.

IIpumeuanue:

MakcumasnbHOe KOJIMYECTBO OaIoB 3a BeINIOJIHEHHE paboThl — 10 6amwioB; MUHMMabHOE — 3 Oajuia.

Bapuanr 2.

1. Haiinute HOJ (a,b) u HOK (a,b) ast yncen:

a=5083 u b=4675

a) ¢ moMoIIbo anroput™a EBkinna;

0) peACTaBUB MX B KAHOHUYECKOM BHJIE.

2. Cpeny creayronux nap 4uceN yKaXuTe B3auMHO TpocThie unchna: a) 15 u 37;6) 24 u 72; B) 127 u 115.

m m
3. Apo6r — coxparuma. Cokparuma ju 1pods ——— ? OTBeT 000CHYHTE.
n 3m+5n

4. a) maiiaute Takoe x, 4ro (19,21)~(19,x).
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DOHJT OLIEHOYHBIX CPEJICTB s MPOBENEHHSI IPOMEXYTOUHON aTTeCTalU
0) Haiiaure cymmy map (11,12)+(35,27);
B) HaiiauTe npousBeneHue map (8,12)-(2,15).
5. IIpencraBbTe B BUAEC HECOKPATHMON OOBIKHOBEHHOH JIpOOH:

. 0,14(72);
. 2,34(67);
. 0,3(5).

O1IeHOYHBIH JIUCT K TUIIOBOMY 331aHHIO

Kpurepun onieHuBanus (IIPaBUIIBHOCTh U TOYHOCTH (POPMYIIMPOBKH ONpEIEICHHST; 32 KaX10€ 3alaHie CTYACHT MoydaeT 2
Oanna):

8-10 6aIoB: BHICOKHUIT yPOBEHb.

Bce 3amanus BBINOJHEHBI BEpHO 0€3 ONIMOOK; MPHUBEJICHBI OCHOBHBIC JIOKa3aTeIbCTBA; YETKO C(HOPMYIMPOBAHBI OCHOBHBIC
BBIBOJIBL.

4-7 baiia: cpeqHUA yPOBEHB.

Bce 3aganHust BEIMOIHEHB! BEPHO, HO IOMTYyCKACTCS OHA - ABE OMIMOKHM; IIPHBEICHBI OCHOBHBIE JOKA3aTEIbCTBA.

0 — 3 6anma: HA3KHIA yPOBEHB.

3amaHus BBIIONHEHBI C OIMMOKAMH; TIpHBENeHa (OPMYIHPOBKA JOKa3aTensCTB (0e3 [oKas3aTenbcTBa); HEBEpHas
(opMyITHPOBKa J10Ka3aTeNbCTB.

IIpumeuanue:

MakcuMaabHOE KOJTHYSCTBO OAJIOB 3a BRIMOJHEHHE paboThl — 10 0amioB; MUHUMAaIbHOE — 3 Oasia.

IIponBUHYTHII YPOBEHB
Paznen 4. ®ynkuuu. YpaBHenus. HepaBenctsa. BenuuuHbl. DeMeHThI TeOMETPUH

Tun (dbopma) 3aganus (IPOABUHYTHIA YPOBEHB):
[Tpumep THMOBBIX 3a1aHNH (OLICHOYHBIE MaTEPHAIIBI):
Tunosoe 3amganue 2.

Bapuanr 1.

. [ 2
1. Haiinute obnacte onpeneneHust GyHKuuu: y = VX~ — 9.

2. Pemmth HCPABCHCTBO! 3x+|2_X|S5. Vkaxkute HanOolblee OeJIoc YUCIo, BXOAAIIEEC BO MHOKCECTBO PCHICHUSA

HEpaBEHCTBA.

3x+7  2x+1

5x+1 x+4

npousseneHue. IlpuMeyanne: BOCIOIb3yHTECH OCHOBHBIM CBOMCTBOM IIPOIIOPLIUY.

4. YcraHOBHTE, B KaKOH 3aBHCHUMOCTH HaXOAATCS BEJIMYMHBI, pacCMaTpUBAeMbIe B 3aja4e, U YKAKUTE Pa3IMYHBIE CIIOCOOBI
peuenus.

Opun TpakTop padotan B Hexeno S0 wacos, npyroi — 48 uacos. Oba TpakTopa MpU OJMHAKOBONH HOPME HM3PAcX00BajH 3a
Heznemo 686 aumpog roptodero. CKOJIBKO JIUTPOB TOPIOYETO HU3PACXOI0BAI 32 HEACTIO KK/l TPAKTOP?

5. IlocTpoiite HEHTP ONMUCAHHON OKPYKHOCTH OCTPOYIOJIBHOIO U TYIOYTOJIBHOTO TPEYTOJIbHUKA.

3. Pemmte ypaBHEHHE: Ecnu ypaBHeHHME HMeeT HECKOJIBKO KOPHEW, TO OTBETOM SBISETCS WX

O1eHOYHBIH JIUCT K THUIIOBOMY 331aHHIO

Kpurepun onieHuBanust (IIpaBMIIBHOCTH U TOYHOCTH (POPMYIIMPOBKH ONPENEIICHHS; 32 KaX/10€ 3aJaHKe CTYACHT MOydaeT 2
Oamna):

9-11 6anoB: BEICOKHUIT YPOBCHB.

Bce 3amanus BBINOJHEHBI BEpHO 0€3 ONIMOOK; MPUBEICHBI OCHOBHBIE JIOKA3aTeIbCTBA; YETKO C(HOPMYIHMPOBAHBI OCHOBHBIC
BBIBO/IBI.

4-8 Gama: cpeiHUN ypOBEHbD.

Bcee 3aJaHus BBITIOJIHEHBI BEPHO, HO JOITYCKAE€TCA OAHA - IBC OIHI/I6KI/I; MMPUBCICHBI OCHOBHBIC TOKA3aTCJIbCTBA.

0 — 3 Gasyuta: HU3KHIA YPOBEHb.

3amaHus BBIIOMHEHBI C OIMMOKAMH; TpHBeneHa (OPMYIMPOBKA JOKa3aTensCTB (0e3 1oKa3aTenbcTBa); HEBEpHas
(opMyITHPOBKa J10Ka3aTeNbCTB.

IIpumeuanue:

MakcumasnbHOe KOJIMYECTBO OayIoB 3a BEIIIOJIHEHHE paboThl — 11 6awioB; MUHMMabHOE — 3 Oaja.

Bapuanrt 2.

I
x?-16

2. Pemuth HEpaBEHCTBO: |2x +5| <7 —X. CKoNbKO HeNbIX OTPUIATENHHBIX UHCEN COIEPIKUTCS BO MHOXKECTBE PELICHHS

1.HaiimuTe o6nacts onpeaeneHuss QyHKIuA: Y =

HepaBeHCTBa?
2 2
3. Pemnre ypaBHEHHE: (x —Tx+ 13) —(x-3)(x—4)=1.
Ecnu ypaBHEHHE IMEET HECKOIBKO KOPHEH, TO OTBETOM SIBIISIETCS] HX CyMMa.
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DOHJT OLIEHOYHBIX CPEJICTB s MPOBENEHHSI IPOMEXYTOUHON aTTeCTalU
4. YcraHOBHTE, B KAKOH 3aBICHMOCTH HAaXOMAATCS BEIMYMHBI, pacCMaTpUBaeMbIe B 33/1a4e, M YKAKUTE Pa3IMIHBIE CIIOCOOBI
peIIcHHS.
W3 nByx roponoB, HaXOMAUIMXCS Ha paccTOSHUU 520 xu, OMHOBPEMEHHO BHIIIUIM HABCTpPEeUy IPYT Ipyra JABa Ioe3na U
BCTPETHIINCH Yepe3 4 gyaca. OJUH moe3 T mel co CKOpocThio 60 xkam/u. C Kakoi CKOPOCTHIO IIeNT BTOPOH Mmoe3?
5. IlocTpoiite HEHTP BIUCAHHOW OKPYKHOCTH IPOU3BOJILHOTO TPEYTOJIbHUKA.

O1IEHOYHBIH JIUCT K TUIIOBOMY 331aHHIO

Kpurepun onieHnBanus (IIPaBUILHOCTh U TOYHOCTH (DOPMYIIMPOBKH OIPENEIICHHS; 3a KaX/I0€ 3aJaHue CTYJCHT MoJlydaer 2
Oanna):

8-10 6aIoB: BHICOKHUIT yPOBEHb.

Bce 3amanus BBINOJIHEHBI BEpHO 0€3 OMMOOK; MPUBEJCHBI OCHOBHBIE JOKa3aTEIbCTBA; YETKO C(HOPMYIHPOBAHBI OCHOBHBIC
BBIBOJIBL.

4-7 baiia: cpeqHUHA yPOBEHB.

Bce 3aganHust BEIOIHEHB! BEPHO, HO IOMTYyCKACTCs OMHA - ABE OMIMOKHM; IIPUBEICHBI OCHOBHBIE JOKA3aTEIbCTBA.

0 — 3 6anma: HA3KWIA yPOBEHB.

3amaHus BBIIONHEHBI C OIMMOKAMH; IIpHBEIeHAa (OPMYNIHPOBKA [O0Ka3aTelbcTB (0e3 [OKa3aTenbCTBa); HEBEpHAS
(hopMyITHPOBKA 10KA3aTEIBCTB.

[Ipumeuanue:

MakcuMaabHOE KOJTMYSCTBO OAJIOB 3a BRIMOJHEHHE paboThl — 10 6amioB; MUHUMAaIbHOE — 3 Oasia.

[Tposepsiemast komnereHuust: YK-1 (criocodeH oCyIiecTBIsTh MOUCK, KPUTHYECKUH aHAIN3 U CUHTE3 WHpOopManuy,
MIPUMEHSTh CUCTEMHBIN TOAXO Ul peIICHHS IOCTAaBJICHHBIX 3a7ay).

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETCHIINU:

YK - 1.1. AHanusupyeT 3aauy, BbIAEISAS 3TAIbI €€ PEMICHUS, AEUCTBUS 10 PELICHUIO 3a/1a4u.

IIpoBepsieMBblii pe3ynbTaT 00ydeHHs:

3HaeT: crocoObl, TPUEMBI, AJITOPUTMBI PEIICHHST MAaTEMAaTHIECKUX 3a/1a4.

YMeeT: MPUMEHATh CIIOCOOBI, TPUEMBI, AITOPUTMBI TSI PELICHHS IOCTABICHHbIX 3a/1ad.

IIpoBepsiemass xommerenmust: OIIK-8 (cmocoOeH OCYIIECTBIATh MEAATOTMYECKyl0 ICATENbHOCTh Ha OCHOBE
HAYYHBIX 3HAHMUIA).

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETCHIINH:

OIIK — 8.1. 3HaeT: HCTOpHUIO, TEOPUIO, 3aKOHOMEPHOCTH M IPUHLIMIBI TOCTPOCHUS M (DYHKIHOHHPOBAHMS
00pazoBaTeNbHOTO Mpoliecca, pojib U MECTO 0OpPa30BaHUs B XKHM3HHU YeJIOBEKA M 00ILECTBA, COBPEMEHHOE COCTOSIHUE HAYYHOM
001acTu, COOTBETCTBYIOIIEH MPENOoaBaeMOMY MPEAMETY; NPUKIIAJHOE 3HAYCHNUE HAYKH; CIIEHU(PHUISCKUEe METOAbI HAyYHOTO
MO3HAHUS B 00BheMe, 00eCTIeUNBAIOIIEM MPETNOJaBaHUe YUECOHBIX IIPEIMETOB.

ITpoBepsemslii pe3ynpTaT 00yUeHHS:
3HaerT:

- 6a30BbIC 3aKOHOMEPHOCTH Y NIPUHIIMIIBI Pa3BUTHS MAaTEMaTHIECKOT0 00pa3oBaHus;

- OCHOBHBIE TpeOOBaHNS 00pa30BaTEIbHBIX CTAHIAPTOB

VYmeer:

- NMPUMEHATh OCHOBHBIE IIOJIOKECHUSI MAaTEeMaTHYECKOW HayKd AJsl pealu3aliy ydeOHBIX NporpaMM B 0Opa3oBaTeNbHBIX
yupexJIeHusx coriacHo TpedoBanusm GI'OC HOO

Bricokuii ypoBeHb
Paznen 1.
OO011He MOHATHS TEOPETUIECKIX OCHOB MaTeMaTHKH (3JIEMEHTHI TEOPUU MHOXKECTB, TOHATHUS, HX MECTO B IOCTPOCHUH
MaTeMaTH4eCKOH Teopun, KOMOMHATOPHKA, COOTBETCTBHUS, OTHOILEHHSI, OTOOPAKEHHS)
Tun (bopma) 3axaHus (BEICOKUI YPOBEHB):
[Tpumep THUNOBBIX 3a1aHNH (OLIEHOYHBIE MaTEPHAIIBI):
Tunosoe 3aganue 3.
Bapuanr 1.

1.M3006pa3ure Ha YHUCIIOBOM MpsIMOW W 3a/1aiiTe yKa3aHHEM XapaKTepHUCTHYECKOI'O CBOICTBa MHOXeCTBO: P = A \ BMC;
eciu A:{x|xeR,—1Sx<3} , B:{x|xeR,x22}, C:{x|xeR,O<x<5} .

2 3amrpuxyiite Muoxectso uctunnoctn npemukata C(x) v A(x) A B(x) .

3. CKOJIBKMMH CIOCO0AaMH MOYKHO COCTaBHTH J030p M3 Tpex cojmar u ogHoro odwunepa. Ecam mmeercs 80 cosmgar u 3
odwunepa?

4. Tausl muOXecTBa X={1,2,3,4,5,6} u Y=Z. CoorBercrBue f mexay muoxecteamu X u Y takoBo: f: x —>y=2x. Jlokaxure,
yro f — otobpaxenue X B Y, U mocrpoiire ero rpaduk B MpSIMOYrOJbHOW CHCTEME KOOPAMHAT. 3aluIIUTEe MHOKECTBO
3HAYCHUH 3TOTO OTOOPAKEHHUS.

Kpurepun ornenrBanus (MPaBHIILHOCTH U TOYHOCTH (DOPMYITUPOBKY OMPEAEIICHNUS; 3a KaKA0e 3aaHne CTYACHT Moaydaer 3
Oamna):

10 -12 6aI0B: BBICOKHIA YPOBEHB.

Bce 3amanns BBITOTHEHBI BEpHO 0e3 OMMOOK; MPHUBEICHB OCHOBHBIE JOKA3aTEIbCTBA; Y€TKO C(HOPMYIHPOBAHEI OCHOBHBIE
BEIBOIBI.
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DOHJT OLIEHOYHBIX CPEJICTB s MPOBENEHHSI IPOMEXYTOUHON aTTeCTalU
5-9 GaToB: cpemHUI YPOBEHb.
Bce 3aanust BBIMOIHEHBI BEPHO, HO IOMYCKAETCs OJIHA - JIBE OLINOKH; MPUBECHBI OCHOBHBIC 0KA3aTEIbCTBA.
0 — 4 6anna: HA3KWI YPOBEHb.
3amaHus  BBIMOJHEHBI C OIMMOKaMH; TpuBeAeHa (OPMYITUPOBKA JOKa3aTelbCcTB (0€3 J0Ka3aTelbCTBA); HEBEpHas
(bopMyTHPOBKa 10KA3aTeNbCTB.

Bapmuanr 2.

o o o o ! !
1. I/I3o6pa31/ITe Ha YMCJIOBOU NPAMOU U 3aJaUTC YKA3aHUCM XAPAKTCPUCTUUCCKOIO CBOMCTBA MHOXKCCTBO M= A Y B M C,

ecim A:{x|xeR,—1Sx<3}, B:{x|xeR,x22}, C:{x|xeR,O<x<5}.

2. 3aluTpuXyHTe MHOXKECTBO HCTUHHOCTH NIpeIMKaTa A(x) —> B (X) AC (x) .
4

3 _ 4
3. Pemnre ypauenue: C, =—C/ ..

15

4. Mexny anemeHTaMu MHOKecTBa X={-2,-1,0,1,2} 3amano otHomenue P: «Uucno x IeIUTCs Ha YHUCIIO V.
-1 o o -1 .
a) Yro 3HauuT yP X ? 6) Hocrpoiite rpaduky oTHomennid P u P~ Ha KOOPAMHATHOMN IIIOCKOCTH Ha OXHOM H TOM e

YepTexe.

O1IEHOYHBIN JIUCT K TUIIOBOMY 331aHHIO

Kpurepun onieHuBanus (IIpaBUIIBHOCTh U TOYHOCTH (POPMYIIMPOBKH OINPEACIICHUS; 32 KOKA0€ 3aJaHUe CTYJCHT HoJIydaeT 3
Oasma):

10 -12 0asIoB: BBICOKHIA YPOBCHB.

Bce 3amaHus BEIONHEHB! BEpHO 03 OIIMOOK; MPUBEICHBI OCHOBHBIC JOKA3aTENbCTBA; YETKO C(HOPMYITUPOBAHEI OCHOBHBIC
BBIBOJIBL.

5-9 bamnoB: cpenHUit YpOBEHB.

Bce 3aiaHust BBIIOJTHEHBI BEPHO, HO TOIYCKASTCs OJJHA - IBE OLIMOKHU; MPUBEACHBI OCHOBHEIC IOKA3aTeNIbCTRA.

0 — 4 6anma: HA3KWIA yPOBEHB.

3amaHus BBINOJHCHBI C OMIMOKAaMH; IpHBeleHA (QOPMYIHPOBKA JOKa3aTelbCTB (0€3 JIOKa3aTesbCTBA); HEBEpHas
(dhopMyIIHpPOBKa JOKA3aTEIbCTB.

Bricokuii ypoBeHb

Paznen 2. Llensie HeoTpuIaTeabHbIe Yrucaa. AMroputMel. CHCTEMBI CUHUCIEHUS
Tun (dopma) 3ananust (BICOKUIT ypOBEHB):
ITpumep THUMOBHIX 3a1aHUH (OLIEHOYHBIE MaTEPHAIIBI):
Tunosoe 3ananue 3.
Bapmnasr 1.
1. CocraBpTe HEKYIO MOCIIEOBATEILHOCT YHCEI, IPEACTABILIIONINX c000H apudmerndeckyto nporpeccuto. Halianre n-i n
(n+1)-i7 uneHsl, a TaKKe CyMMy IEpBBIX YJICHOB NaHHOH IOCIEAOBATEIBHOCTH. I[IpOBepbTe MONYYEHHBIH UL CYMMBI
pe3yabTaT, UCHOIb3YsI METOJ, MaTEMATUIECKON HHAYKIUH.
2. Jlokaxxurte, UCTIONB3Ysl METO MaTeMaTHIECKOW MHAYKIMH, YTO JUIsl JF000r0 HaTYpaJIbHOTO 4YKciIa N HCTHHHO PaBEHCTBO:

1 1 1 1 n
S = .
1.3 35 5.7 @n-)(2n+1) 2n+1
3. Bomonnure neiictus: 32043, +1234.-34, .

4. Haiiziute OCHOBaHHE X B CHCTEME CUMCIIEHHs, B KOTOPOii cripaBeuineo pasencteo: 326 . +504 = 416.

O1eHOYHBIN JIUCT K THUIIOBOMY 331aHHIO

Kpurepun onieHuBanus (IIpaBUIIBHOCTH U TOYHOCTH (POPMYITMPOBKH ONPENEIICHHS; 32 KaX/10€ 3aJaHie CTYACHT MoJydaeT 3
Oama):

10 -12 6ansoB: BEICOKHI YPOBEHb.

Bce 3amanuns BBINOJIHEHBI BEpHO 0€3 OMMOOK; MPUBEJCHBI OCHOBHBIE JJOKA3aTEIbCTBA; YETKO C(HOPMYIHMPOBAHBI OCHOBHBIC
BBIBOJIBI. PaccMOTpeHbI Bce INard IpH  BBINOJIHEHWHM MeEToJa MaTeMaThdeckod HHAyKiuu. [IpuBexeH (IokasaH)
OPUTHWHAIBHBIN CIIOCO0 pemeHns 3a1aqu (MK 3a1a4a penieHa pauoHaIbHBIM CIIOCO00M).

5-9 6amnoB: cpenHUil YpOBEHbD.

Bcee 3aJaHus BBITIOJIHCHBI BEPHO, HO JOITYCKAE€TCA OAHA - JIBE OIHI/I6KI/I; IMPUBEICHBI OCHOBHBIC 1OKA3aTCJILCTBA.

0 — 4 Gaya: HU3KHIA YPOBEHb.

3amaHus BBIIOMHEHBI C OIMMOKAMH; IIpHBEICHAa (QOPMYNIHPOBKA JI0Ka3aTeldbcTB (03 OKa3aTenbCcTBa); HEBEpHAS
(bopMyIIMpOBKa JOKa3aTEIbCTB.

Bapmuanr 2.
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DOHJT OLIEHOYHBIX CPEJICTB s MPOBENEHHSI IPOMEXYTOUHON aTTeCTalU
1. CocTaBbTe HEKYIO MOCIEAOBATEIHLHOCTh YHCEN, MPEACTABIAIONUX c000# reoMeTpudecKyto mporpeccuto. Haiinure nN-u u
(n+1)-i umeHsl, a TakKe CyMMy TIEPBBIX YJICHOB NaHHOM TOCIEAOBATEIbHOCTH. [IpOBEphTE MONYUYECHHBIA U CYyMMBI
pe3yIbTaT, NCHOIB3YS METO MATEMaTHUECKOW MHTyKITHH.
2. JTokaxxute, UCIIOJIb3ysl METO/ MaTeMaTHIeCKOW MHAYKIIMH, YTO JUIsl JF000ro HATYPaIbHOIO YMCiia N UCTUHHO PABEHCTBO:

22 +6°+..+(4n-2)° = 4n(2n —;)(Zn +1)
3. Bomomnnute gefictsus: 744-63; + 25,47, —107 4-36,.

4. Haiimnte OCHOBaHHE X B CHCTEME CUHCICHHUS, B KOTOPOH CIIPaBENINBO PABEHCTBO:

34 12 —241 =76,

OLCHOYHBIH JIUCT K THIIOBOMY 33aHUI0

Kputepuu oueHnBaHUs (IPaBUIBHOCTh M TOYHOCTH (POPMYJIUPOBKH ONPEAEIICHHUS; 38 KaXI0¢ 3aJaHie CTYJCHT MoTydaeT 3
Oanna):

10 -12 0ansIoB: BBICOKHIA YPOBCHB.

Bce 3amanus BBINOJHEHBI BEpHO 0€3 OMIMOOK; MPUBEICHBI OCHOBHBIE JIOKa3aTeIbCTBA; YETKO C(HOPMYIHMPOBAHBI OCHOBHBIC
BBIBOJBI. PaccMOTpeHbl Bce INard MpH BBINOJIHEHHHM METoJa MaTeMaTWdeckod WHAyKuuu. [IpuBeneH (mokasaH)
OpPHUTHHANBHBII CHIOCO0 pelIeHus 3a1a4u (WK 3a/jada pelieHa paioHaIbHBIM CIIOCOO0M).

5-9 GamnoB: cpenHUit YpOBEHB.

Bce 3aiaHust BBIIOJTHEHBI BEPHO, HO OIYCKACTCs OJJHA - IBE OLIMOKHU; MPUBEACHBI OCHOBHEIC IOKA3aTeIbCTRA.

0 — 4 6anma: HA3KWIA yPOBEHB.

3amaHus BBINOJNHCHBI C OMIMOKAaMH; IpHBeleHA (QOPMYIHPOBKA JOKa3aTeNbCTB (0e3 JIOKa3aTesbCTBA); HEBEpHas
(hOpMyYITUpPOBKA JOKA3aTEIBCTB.

Bricokuil ypoBeHb
Paznen 3. lemumocts. Llenpie u pannoHanbHeIe uncia. JecaTuaabie npoou. [eiicTBUTeIbHBIC YnCia
Tun (bopma) 3axaHus (BEICOKUI YPOBEHB):
[Ipumep THUIIOBBIX 3a1aHUH (OLEHOYHBIC MaTEPHAIIBI):
Tunosoe 3amganue 3.
Bapmnasr 1.
1. JlokaxuTe, UCHONB3ys METOA MaTeMaTHYeCKOW WHIYKIMM, YTO JIS JIF0OOOTO HATypaJbHOTO N BEPHO YTBEP)KICHHUE:

(2n* -3n° +n):6.

§+0,131 :0,25

2. Beruucnure: ; Kakas moJyuuiach 1poon?

0,09837(8):0,0925"

1,95:1,3+2,5
3,4-0,8+3,28
4. Beraucure /182, 7031 ¢ rounoctsio 10 coTix.

OI1IEHOYHBIH JIUCT K TUIIOBOMY 33/1aHHIO

Kpurepun orieHuBaHus (IIPaBUILHOCTh U TOYHOCTH (DOPMYITMPOBKH OIpENeNeHH s ; 3a KaX/10€ 3alaHie CTYACHT MoJyvaeT 3
Oama):

10 -12 6ansoB: BEICOKHI YPOBEHb.

Bce 3amanuns BBINOJIHEHBI BEpHO 0€3 OMIMOOK; NPUBEICHBI OCHOBHBIE JIOKa3aTEIbCTBA; YETKO C(HOPMYIHPOBAHBI OCHOBHBIE
BBIBOJIBI. PaccMOTpeHbI Bce INard IpH  BBINOJIHEHWHM METoJa MaTeMaThdeckod WHAyKiuu. [IpuBexeH (mokasaH)
OpPUTHHANIBHBII CIOCO0 penIeHus 3a1a4y (WK 3a/1aua pelleHa palioHaIbHEIM CII0COO00M).

5-9 6atoB: cpeaHuit ypoBeHb.

Bce 3aanHust BBINOIHEHBI BEPHO, HO JIOMYCKASTCS OJIHA - JIBE OLIMOKH; MPUBEICHBI OCHOBHBIE J0KA3aTEIbCTBA.

0 — 4 Gaya: HU3KHIA YPOBEHb.

3amaHus BBIIOMHEHBI C OINMOKAMH; TpHBEIeHa (OPMYIHPOBKAa JIOKa3aTelIbCTB (0€3 0Ka3aTenbCTBA); HEBEpHas
(bOopMyIIMpOBKa JOKa3aTEIbCTB.

3. Haiimure 3HaveHue nqpoou:

BapwuanT 2.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH
1. JIokaxxuTe, 4TO 3HAYCHUC BBHIPAKCHUS 333°*° 45553 KpatHo 37.
0,8341(6) +0,17(1) _ 0,8(5)+0,1(6)
0,8341(6)-0,17(1) 0,8(5)—0,1(6)
0,75-0,4-5,7

3. Haiigute 3HaueHue qpodu: ————————; Kakas MOJIy4uiIach Apoos?

1,86:0,31

2. Beramcnure:

4. BeraucnmTe, UCTIONB3YS IPABIIIO W3BJICUCHIS KBAaIPaTHOTO KOPHS: «/183, 51. Orser okpyrmute 10 0,001.

OLCHOYHBIH JIUCT K THIIOBOMY 331aHUI0

Kpurepun onieHuBanus (IIPaBUIIBHOCTh U TOYHOCTH (POPMYITMPOBKH OIPENEIICHHS; 3a KaX10€ 33laHie CTYACHT Moy4aeT 3
Oanna):

10 -12 6ansIoB: BBICOKHIA YPOBCHB.

Bce 3amanus BBINOJHEHBI BEpHO 0€3 OMMOOK; MPUBEICHBI OCHOBHBIE OKa3aTEIbCTBA; YETKO C(HOPMYIHMPOBAHBI OCHOBHBIC
BBIBOJBI. PaccMOTpeHbl Bce INard MpH  BBINOJIHEHHHM METoJa MaTeMaThdeckod WHAyKuuu. [IpuBeneH (mokasaH)
OpPHUTHHANBHBII CIIOCO0 pelIeHus 3a1a4y (WK 3a/iada penieHa paluoHaIbHBIM CIIOCO00M).

5-9 GamnoB: cpenHMit YpOBEHD.

Bce 3aaHust BBIIOJTHEHBI BEPHO, HO OIYCKACTCs OJJHA - IBE OLIMOKHU; MPUBEACHBI OCHOBHEIC IOKA3aTeIbCTRA.

0 — 4 6anma: HA3KWIA yPOBEHB.

3amaHus BBITOJHEHBI C OMMOKAaMH; INpHBeNcHa (OPMYIMpPOBKA JOKa3aTeNbcTB (0€3 HOKa3aTenbCTBA); HEBEpHas
(hOpMyITUpPOBKa JOKa3aTEIbCTB.

Bricokuil ypoBeHb
Paznen 4. ®ynkuuu. YpaBHenus. HepaBencTsa. BenuunHbl. DeMEHTH T€OMETPUN
Tun (dopma) 3ananus (BICOKUIT ypOBEHB):
[IpumMep THUMOBBIX 3a1aHUH (OLIEHOYHBIE MaTepUAIIBI):
Tunosoe 3amganue 3.
Bapuanr 1.

\J3xt—x-14

x2-9

1. Haiinure o6acts onpenenenns pyukmmm: T (x) =

2. VIIpOCTHTE YHCIIOBOE BBIPAKEHHE \/ 5-26 + \/ 5+26 .

2
3. Pewmrs HepaBeHCTBO: X° +— > 7. YKakuTe HaMMEHbIIIEE MOJIOKUTENLHOE LEN0E YHUCIIO, BXOJISNIEE BO MHOXKECTBO
X

peleHus HepaBEeHCTBA.
4. laubl otpesku a, b, ¢. TlocTpoiiTe 0Tpe30K, X paBHBI:

b+S+9
a)x:—c'6)x:—2 3.
a’ 3

5. IToctpoiiTe TpeyroNbHUK IO ABYM CTOPOHAM M MEANaHe, IPOBEACHHOM K TpeThel cTopone (2 Oana).

O1eHOYHBIH JIUCT K THUIIOBOMY 331aHHIO

Kpurepun oneHnBanust (IIpaBMIIBHOCTH U TOYHOCTH (DOPMYIIMPOBKH OIPENEIICHHS; 33 KaXK/I0€ 3alaHHE CTYACHT MOJydaeT 3
Oanna):

11 -14 GannoB: BHICOKUI YPOBEHb.

Bce 3aanusi BBINOJIHEHBI BEpHO 0€3 OIMOO0K; NPUBE/ICHbI OCHOBHBIE JI0KA3aTeNIbCTBA; YETKO C(HOPMYIUPOBAHBI OCHOBHBIC
BBIBOJIBI. PaccMOTpeHbl Bce Iard MpH BBINOJIHEHHHM METoJa MaTeMaTh4eckod HHAyKuuu. IlpuBeneH (mokasaH)
OPUTHHAJIBHBIN CIIOCO0 pemeHns 3a1aqu (MK 3a1a4a perieHa paiuoHaNbHBIM CIIOCO00M).

5-10 GanoB: cpeHHUI YPOBEHB.

Bce 3ananHust BEINOIHEHB! BEPHO, HO JIONYCKAESTCs O/IHA - IBE OMIMOKHM; IIPHBEECHBI OCHOBHBIE JOKa3aTeIbCTBA.

0 — 4 Gayta: HU3KHH YpOBEHB.

3agaHus BBIIOJNIHEHBI C OIIMOKaMK; IpHBeAeHa (QOPMYJIMPOBKA JOKa3aTesJbCTB (0€3 Jl0KazaTelbCcTBa); HEBEpHas
(opMyITHPOBKa J10Ka3aTeNbCTB.

Bapuanr 2.

2x—x°
x*=3x%+1
2. HaiiiuTe cyMMy UppPalMOHAIBHBIX YHCET \/ 7— 4\/§ + \/ 7+ 4\/§ .

3. Pemnre rpaduuecku:

1. Haiture o6nacts onpeaenenns ynxuun:  (x) =
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

y<3
y* =6y +x° +2x<15.

4. Jlansl oTpe3ku a, b, ¢. [Toctpoiite 0Tpe3ok, X paBHbIIL:

b+;/E;6)

a++/be
—

5. IlocTpouTs IPAMOYTOIBHBIN TPEYTOIBHUK MO KaTETy H CyMMeE BTOPOTO KaTeTa W THIOTEHY3HI (2 Oarra).

OLCHOYHBIH JIUCT K THUIIOBOMY 33aHUI0

Kputepun oueHnBaHus (IPaBUIIBHOCT U TOYHOCTH (POPMYIHPOBKH ONpeeIeH s ; 3a KaKI0e 3aJaHie CTYICHT IOIy4JaeT 3
Oamna):

11 -14 GanyoB: BBICOKHI YPOBCHB.

Bce 3amanus BBINOJIHEHBI BEpHO 0€3 OMMOOK; MPUBEJCHBI OCHOBHBIE JOKa3aTEIbCTBA; YETKO C(HOPMYIHMPOBAHBI OCHOBHBIC
BBIBOJBI. PaccMOTpeHbl Bce IIard IpH BBINOJIHEHWHM METOJa MaTeMaTH4yecKod WHAyKuuu. [IpuBexeH (mokasaH)
OpPHUTHHANBHBII CHIOCO0 pelIeHus 331a4u (WK 3a/ja4a penieHa palioHaIbHbIM CIIOCOO0M).

5-10 6annoB: cpeqHUN YPOBEHB.

Bce 3anaHust BEINOIHEHB! BEPHO, HO JIOMYCKAETCs OJIHA - IBE OMIMOKH; IPUBECHBI OCHOBHBIE JOKA3aTEIbCTBA.

0 — 4 Gayta: HU3KHUI YPOBEHB.

3amaHus BBITOJNHCHBI C OMIMOKAaMHU; IpHBeleHA (QOPMYIHPOBKA JOKa3aTeJbCTB (0€3 JIOKa3aTesbCTBA); HEBEpHas
(hOpMyITUpOBKa JOKa3aTEIbCTB.

a) x =

BriBon:

obpa3oBaTenbHbIC Pe3yJIbTaThI 10 AUCHUIUTHHE «MaTeMaTHKa
copMHPOBaHBI HA YPOBHE:

IToporogoii yposens: 56-70%.

[MponBunyTHIA ypoBeHb: 71-85%.

Bricokuii ypoens: 86-100%

Meroauyeckre MaTepHalbl, ONPEIeIISIOIINE IPOLEAYPY U KPUTEPUH OLIEHUBAHHUS CPOPMUPOBAHHOCTH KOMIIETEHIUI TIPH
MIPOBEACHUH NIPOMEKYTOUHON aTTeCTALlN
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