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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

INosicHuTenbHad 3amucka

®onp oueHouHbIX cpeacts (nanee — @OC) I IPOMEKYTOUHON aTTECTallMK MO JUCHUILIMHE «MeToauka o0yueHus
MaTeMaTuKe B YCIOBHSX peanu3anmu PenepalbHOro rocyaapcTBEHHOIO 00pa3oBaTeNbHOIO CTaHIapTa» pa3paboTaH B
coorBerctBUM ¢ ®I'OC BO mno Hampasienuto mnoarotoBku 44.04.01 Ilemarormueckoe oOpa3oBaHME, YTBEP)KICHHOTO
npukazoM MununctepctBa oOpazoBanust U Hayku P® ot 22 despans 2018 r. Ne 126, ocHOBHOI npodeccroHanbHON
oOpazoBarenbHOM mporpamMmoil «MartemaTHka W MH(GOpPMATHKAa B YCIOBUAX IHM(POBU3ALUN 0Opa3oBaHUSI», C YUETOM
TpeboBanuii mpodeccnonanpHoro crangapra «01.001 Ilemaror (memarormdeckas AEATEIBHOCTH B cdepe IOIMKOIBHOTO,
HAYaJbHOTO OOIEro, OCHOBHOTO OOIIero, cpemHero oOmero oOpa3oBaHHs (BOCHHTATENb, YYHTENb)», YTBEPKICHHOTO
mpukazoM MUHHCTEpCTBa Tpyda M conuanbHOW 3ammthl Poccuiickort @enmepanum ot 18 okrsadps 2013 1. Ne 544m
(3apeructpupoBad MunuctepcTBoM foctunuu Poccuiickoit @enepanuu 6 nexadps 2013 r., perucrpanuonssiit Ne 30550), ¢
M3MEHEHHUsIMH, BHECCHHBIMU TIpHKa3aMH MUHHCTEPCTBA TPyAa M COMHaNbHON 3ammThl Poccuiickoit ®@enmepamun ot 25
nekabpst 2014 r. Ne 11151 (3apeructpupoBan MunuctepcTBoM toctuimn Poccuiickoit @eneparuu 19 despans 2015 r.,
peructpanoHssIif Ne 36091).

Hens ®OC ans mpoMeXyTOYHOH aTTECTAallMM — YCTaHOBJEHUE YpOBHs copmupoBaHHocTH kommereHiun OITK-1;
OIIK-2; OIIK-5

OIIK-1 CnocobeH OCYIIECTBISATh M ONTHMHU3UPOBATh MNPO(ECCHOHAIBHYIO JESATENbHOCTh B COOTBETCTBHU C
HOPMaTHBHBIMH IIPAaBOBBIMHU aKTaMHU B cepe 00pa3oBaHus U HOpMaMH MPO(eccCHOHANBHON STHKY.

OIIK-2 CnocoOeH MpoeKTHpOBaTh OCHOBHBIC M JIOTIOJHUTEIbHBIE 0Opa3oBaTENbHBIE NMPOTPaMMBl U Pa3padaThHIBaTh
Hay4HO- METOANYECKOe 00ECTIeUeHHE X PeaTH3aIlHH.

OIIK-5 CnocobeH pa3pabaTeIBaTh IPOrpaMMbl MOHUTOPHHTA PE3yIbTaTOB 00pa30BaHuUs 00yJaOIINXCs, pa3pabaThIBaTh
U PEaJIM30BBIBATh IPOrPaAMMBI IIPEOIOJICHNUS TPYIHOCTEH B O0yICHHUH.

3agaun @OC 11 MPOMEKYTOTHON aTTeCTallN - KOHTPOJIb KauecTBa M YPOBHS JOCTHXKCHUS PE3YNIbTaTOB OOyUCHHUS 110
(hOpMHpPYEMBIM B COOTBETCTBHH C YICOHBIM IIIAHOM KOMITETCHIIMSIM:

OIIK-1 CnocobeH OCYIIECTBISITh M ONTHMU3UPOBaTh MPO(ECCHOHANBHYIO JESTEIbHOCTh B COOTBETCTBHU C
HOPMaTHBHBIMH MIPAaBOBBIMHU aKTaMHU B cepe 00pa3oBaHus U HOpMaMu MPOGEeCCUOHATIBHOM ITHUKH.

OIIK-1.1. 3HaeT NpUOpUTETHBIC HANpPAaBJICHUsI Pa3BUTHs CUCTEMbl oOpazoBaHus Poccuiickoli ®enepannu, 3aKOHBI U
WHBIE HOPMaTHBHBIE ITPABOBBIC aKThI, PErJIaMEHTUPYIOIINE ISSITEeNLHOCTD B chepe oOpa3oBanus B Poccuiickoii deneparyn

3HaerT:

- HOpMaTHUBHBIE JOKYMEHTHI (CTaHAAPThI U IPUMEpHBIe 00pa3oBaTeIbHbIE IPOTPaMMBbI [0 MaTEMAaTHKE);

- y4eOHO-METOIMYECKOe M MaTepHAIbHO-TEXHHYECKoe olecreyeHne 00pa3oBaTeNbHOTO IpOIecca C  Y4eToM
0CcOOCHHOCTEH KOHKPETHOH 00pa3oBaTeIbHON CpeIbl

OIIK-1.2. VYmeer ocCymecTBISATh M ONTUMH3HPOBATH MNPO(ECCHOHANBHYIO NEATEIFHOCTh B COOTBETCTBHH C
HOPMaTHBHBIMHM TIPaBOBBIMHM aKTaMH B cdepe 00pa3oBaHMsS W HOpMaMH MNpo(ecCHOHAIBHOW 3THKH; pa3padaThIBaTh
HEO0OX0ANMBIE JIOKaJIbHBIE JOKYMEHTBI B COOTBETCTBHH C HOPMATHBHO-TIPABOBBIMH aKTaMU B cepe 00pazoBaHus

Ymeer:

- IPOEKTUPOBATh yueOHO-IT03HABATENBHYIO AEATEIBHOCTh 00yUYaroMKXCs B 00IaCTH MAaTEMAaTHKH, UCIIOJIb3Ys pa3IndHbIe
METOJMYECKHE MOJICNIN, METOINKH, TEXHOJIOTHH U IPUEMBI 00y4eHus;

- aHAJIM3UPOBATh Pa3IMYHbIC MOJEIH YPOKOB (3aHATHII), CTIOCOOCTBYIOIUX PEeaTH3aLNHU IIOCTABIICHHBIX IIeJIeH

OIIK-1.3. Biageer ombITOM peiieHHs Npo(EeCCHOHANBHO-3HAYUMBIX 3aJad Ha OCHOBE IIPOBEACHHUS aHaJH3a
HOPMaTHBHBIX NIPABOBBIX aKTOB B chepe 00pa3oBaHusl U HOPM NMPOGECCHOHATIBHOM 3TUKU

Bnaneer:

- ONIBITOM BBIOOpA PA3NMYHBIX TEXHOJOTHI OOyUeHMs Ha OCHOBE aHaJM3a KOHKPETHOW CHUTyallMH M YCIOBHH U WX
peanu3aliy Ha Pa3HBIX CTYNEHIX 00ydeHns

OIIK-2 CnocoOeH MpoeKTHpOBaTh OCHOBHBIE M JIOTIOJHUTENbHBIE 0Opa3oBaTENIbHbIE NMPOTPaMMBbl U Pa3padaThIBaTh
Hay4HO- METOANYECKOe 0OecIeUeHe UX peaan3alin

OIIK-2.1. 3Haer conep)aHWEe HOPMATHBHBIX TOKYMCHTOB, HEOOXOMUMBIX JJS MPOSKTHPOBAHUS OCHOBHBIX U
JIOTIONTHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPAMM; CYITHOCTH ITE€AarOrMYECKOr0 MPOEKTUPOBAHUSL;, CTPYKTYPY 00pa30BaTeIbHON
MIPOTPaMMBI B TpeOOBaHUS K HEH; BUIBI U (YHKIINK HAYIHO-METOJHMYECKOT0 00ECTIEYCHUSI COBPEMEHHOT'0 00pa30BaTeILHOTO
mpouecca

3HaeT:

- BUIBI ¥ (PYHKITMH HAYIHO-METOINIECKOT0 00ecreueHNsI COBPEMEHHOT0 00pa30BaTeIbHOTO IPOIIeCcca;

- CTPYKTYpY U cofiepkaHue pabodell mporpaMmsl 110 MaTeMaTHKE Ha Pa3HbIX CTYNEHAX 00Y4YeHUs;

- cnenuduKy oOyueHns: MaTeMaTHKE B CpeaHEM o01ieM 00pa3oBaHuM (Ha YPOBHE OCHOBHOM M NMPOQHIBHON IIKOJIBI);

- cnenuduKy oOyueHns] MaTeMaTHKE B CPEIHMX CIIELHAIBHBIX U BHICIIMX Y4eOHBIX 3aBEICHUSX

OIIK-2.2. VYMeeT mNpOEKTHPOBAThH »JJIEMEHTHl OCHOBHBIX MW JIONOJHHUTENBHBIX 00pa30BaTeNBHBIX IIPOTPaMM,
pa3pabaThIBaTh JOKYMEHTHI HAyYHO-METOJMUYECKOTO 00ECIICUeHHs NX peaTn3aliin

VYmeer:

- TPOEKTHPOBAaTh OCHOBHBIE KOMIIOHEHTHI METOJMYECKOW CHCTEMBI OOy4YeHHs, Takue Kak IeNH, IUIaHUpyeMbIe
pe3yIBTATHI, COAEep)KaHUe, METOABI, (GOPMBI U JIp.;

- pa3pabaTbIBaTh MPOTPaMMbI OCHOBHBIX y4eOHBIX KYPCOB IT0 MaTeMaTHKE C YI€TOM YPOBHS MX M3YUCHHUS

- pa3pabaTbIBaTh PA3IMYHBIE MOJETH (PArMEHTOB YPOKOB, CIIOCOOCTBYIOIINX PEATN3aI[H IIOCTAaBICHHBIX LENICH

- PacKpbIBaTh OCOOCHHOCTH OpPTaHH3aLUK y4eOHOI NeATeNbHOCTH YYaIluXcsl HA YPOKAaX MaTeMaTUKH C TOYKU 3PEHHS
PA3IMYHBIX MTOJXO0JI0B K y1€OHO-[I03HABATEIEHOMY MPOIIECCY;
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

- IoA0MpaTh pa3HbIe MOJXO0/IbI K OpPraHU3alMy yueOHO-TT03HaBATEIbHON IESITEIbHOCTH YUAIUXCS C yYETOM KOHKPETHBIX
YCIIOBHI ISl X pealiu3annuu

OIIK-2.3. BnaneeT HaBBIKAMHU OCYLIECTBICHHS AEATEIBbHOCTH 10 MPOCKTHUPOBAHUIO OCHOBHBIX M JOIOIHUTEIbHBIX
00pa3oBaTeNbHBIX MPOTPaMM U pa3paboTKH HayYHO-METOAMYECKOT0 00ECIEUCHUS X peaIu3aluu

Bnapgeer:

- HaBBIKAMH COCTaBJICHHSI PA0OYHX ITPOTpaMM 0a30BOTO U MPOPHIBHOIO YPOBHS U3Y4EHHS MaTEeMaTHKH Ha dTarie 001ero
oOpa3oBaHus;

- HaBBIKAMH COCTaBJICHHS PaO0OYMX IIPOTPaMM II0 MaTEMaTHKE Ha YPOBHE BHICHIEr0 0Opa3oBaHus;

- HaBBIKAMH BBIOOPA pa3HbIX MTOIX00B K OPTaHU3AIMH YIeOHO-I03HABATEIFHON AEATENPHOCTH O0YJAIOMINXCS C YIETOM
KOHKPETHBIX YCIOBHH I UX PeaH3aliuu

OIIK-5 Cnoco6eH pa3pabaTsIBaTh IPOrpaMMBl MOHUTOPHHTA PE3yIbTaTOB 00pa30BaHus 00ydJaromuxcs, pa3pabaTeIBaTh
U peaJM30BBIBATh IPOrPaMMBI IIPEOIOJICHUS TPYAHOCTEH B 00y4eHUN

OIIK-5.1. 3HaeT NPUHLUIBI OpraHU3alUM KOHTPOJISI M OLIEHHBAaHHS 00pa30BaTENbHBIX PE3yJIbTATOB OOYYarOIIUXCS,
pa3paboTKu MPOrpaMM MOHHTOPHHI'A; CIICIMAIbHBIE TEXHOJIOTHH M METO/IbI, TI03BOJISIIOIINE pa3padaThIBaTh U peai30BbIBATh
NPOrpaMMBbI ITPEOI0NEHHs TPYJHOCTEH B 00yUeHUN

3HaerT:

- CIOCOOBI U CPEJCTBA KOHTPOJIS Pe3yIbTaTOB YUE€OHBIX JOCTHIKEHHHI IIKOJIHHUKOB IO MaTEMAaTHKE;

- CHOCOOBI OLIEHKH PE3YJIbTATOB YIEOHBIX JOCTHXCHUH IIKOJILHUKOB IT0 MAaTEMATHKE

OIIK-5.2. YMmeeT npuMeHATh HHCTPYMEHTApUN U METOMbI AUATHOCTUKHU M OLIEHKHM NOKa3aTesleld YpOBHSA U IUHAMUKHU
pa3BUTHs 00YJAIOMINXCS; IPOBOJUTH NEATOTHUECKYIO THArHOCTHUKY TPYIHOCTEH B 00ydCHNH

Ywmeer:

- aHATIM3MPOBATh YYEOHBIH MaTepHal 10 MaTeMaTHKE ¢ MO3UIUH Au((HepeHINPOBAHHOTO MOAX0Aa K 00yUCHHUIO;

- aHaAJTM3MPOBaTh M COCTABIATH AN(PGEPCHIUPOBAHHBIC 3aIaHUs UIS TPOBENCHHS TEKYIIETO, NMPOMEXYTOYHOTO H
UTOTOBOTO KOHTPOJISI YUEOHBIX JOCTHKEHUH 00yUarOIIXCst

OIIK-5.3. Bnanmeer peiicTBUSIMH TNPUMEHEHHS METOJOB KOHTPOJIS M OLEHKH OOpa3oBaTelbHBIX pPE3YJIbTaTOB
0o0ydJalomuxcsi, MporpaMM MOHHTOPHUHTa O0pa30BaTENbHBIX PE3YJbTAaTOB OOYYAIOIIUXCS, OLEHKH pPE3yJIbTaTOB HX
MIPUMEHEHHS

Bnagneer:

- HaBBIKAMHM aHAJIN3a Y4eOHOr0 MaTepHaja o MaTeMaTHKe C MO3UIHi AuddepeHPOBAHHOTO 10/1X0/1a K 00yUYEeHHIO;

- HaBBIKAMH aHAIN3a U COCTABICHUS AU PEPESHIIMPOBAHHBIX 3alaHUN ISl IPOBEACHUS TEKYIIET0, IPOMEXYTOYHOTO U
UTOTOBOTO KOHTPOJISI YUCOHBIX JOCTI)KEHUH 00yJarOIIIXCs

TpeboBaHue K IpOLETypE OLCHKH:

[omemnieHne: 0cOOBIX TpeOOBAaHUI HET

OOopynoBaHue: MPOEKTOP, HOYTOYK — MPH HEOOXOIUMOCTH

VHCTpYMEHTHI: B paMKaxX AUCIHUILINHBI HCIIOIB3yeTCs OalIbHO-PEHTHHIOBAs CHCTEMAa OLIEHUBAHUS WHANBHUIYATbHBIX
pe3yIbTaTOB 00yUEHHs, COTJIACHO KOTOPOH Bce pa3paboTaHHBIE 3aJaHHsI HMEIOT KPUTEPHH OLIEHKHU B Oanax.

JloCTym K TOTIOJTHUTEIHHBIM CIIPABOYHBIM MaTepHaaM: yUeOHUKH IO MaTeMaTHKe i ydammxcs 5 — 11 kmaccos;
DdI'OC O00; ®IroC COO; ®IrocC CII0; ®I'OC BO; npuMepHbIe IPOrpaMMbl OCHOBHOTO (CpeHETo (MOJHOTO)) O0IIEeTo
00pa3zoBaHus IO MaTEMATHKE.

Hopwmbl BpeMeHH: BO BpeMs 3K3aMeHa/ 3a4eTa CTYIEHThI BBIOMPAIOT OJIMH U3 TIPEUIOKEHHBIX B CIIUCKE BOIIPOCOB IS
TIOJITOTOBKH JUTS 9K3aMEeHY/ 3a4eTy, KOTOPBIi BKIIIOUAaeT B ce€0s TEOPETUUECKYIO U NMPAKTHUECKYIO yacTh. Ha moarotoBky k
otBety BhIensercs oT 30 o 40 MuHYT.

IMposepsiemast (bie) kommeTeHIHUs (1) (us OO BO):

OIIK-1 CnocobeH oCymECTBIAATh M ONTHMHU3MPOBATH MPO(ECCHOHAIPHYIO [ESTENbHOCTh B COOTBETCTBHU C
HOPMaTHBHBIMH IIPABOBEIMHU aKTaMHM B chepe 0Opa3oBaHMs K HOPMaMH IPO(HECCHOHATBHOM ITHKH.

[IpoBepsemprii mHAMKaTOop mocTwkeHns kommnereHimu: OIIK-1.1. 3HaeT mpuopuTeTHBIE HANPaBICHHUS Pa3BUTH
cucteMsl oOpaszoBanus Poccuiickoit @enepary, 3aKOHBI ¥ WHBIE HOPMATHBHBIE IIPABOBBIC aKTHI, PETIaMEHTHPYIOIIHE
JIeATENBHOCTH B cepe obpaszoBanus B Poccuiickoit denepanmu

[IpoBepsiemslii (bIe) pe3ynbTaT (bI) O0yIECHHUS:

3HaeT:

- HOpMaTHBHBIE JOKYMEHTHI (CTaHIapThl U IPUMEPHBIE 00pa3oBaTebHbIE IPOrPaMMBI [0 MaTEMAaTHKeE);

- yueOHO-METOANYECKOE M MaTepualibHO-TeXHIUECKOe o0ecIieueHre 00pa3oBaTeIbHOTO MPOIiecca C y4eTOM
0coOeHHOCTEW KOHKPETHOH 00pa3oBaTeIbHON CpeIbl

IMposepsiemas (bie) komueTeHUus (1) (us omor Bo):

OIIK-2 Cnoco6eH npoeKTHpoBaTh OCHOBHBIE H AOTIOJIHUTENIEHBIE 00pa3oBaTebHbIE IPOrPaMMEI U pa3padaThIBaTh
Hay4HO- METOANYECKOe 0OecIeueHe UX peaan3ain

IIpoBepsieMsblit uHIUKaTOp AOcTHKeHUs kommeTeHIu OITK-2.1. 3HaeT conepkaHne HOPMATUBHBIX TOKYMEHTOB,
HEOOXOIUMBIX [T MPOSKTHPOBAHUS OCHOBHBIX M JOTIOJTHHUTEIFHBIX 00pa30BaTEbHBIX IPOTPaMM; CYIITHOCTh
IeTarOTMYECKOT0 IIPOEKTHPOBAHMST; CTPYKTYPY 00pa3oBaTeIbHOM MporpaMMbl B TpeOOBaHUS K HEl; BUIBI M (PyHKINH
HAyYHO-METOAMYIECKOro 00ECIICUCHNSI COBPEMEHHOTO 00pa30BaTEIbHOTO MpoLecca

[IpoBepsieMslii (ki) pe3yabTat (bI) OOyICHUS:

3HaeT:

- BU/Ibl M (DYHKIMHM HAYy9HO-METOJMYECKOr0 00EeCIIeYeHNsI COBPEMEHHOT0 00pa30BaTeIbHOro IpoLecca;
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

- CTPYKTYPY H CO€pKaHue padovei MporpaMMmel 110 MaTeMaTHKe Ha Pa3HBIX CTYIEHSIX 00y4eHHUS;

- cenuduKy oOydeHUs] MaTeMaTHKe B CpeaHeM o01ieM o0pa3oBaHuM (Ha YpOBHE OCHOBHOM M MPOQUIBHON ILIKOJIBI);

- cienuduKy oOy4eHUs] MaTEMaTHKE B CPEAHUX CIICLMAIBHBIX ¥ BBICIINX yYEOHBIX 3aBEICHUIX

IIpoBepsieMslii nHIUKaTOp HOcTIoKeHUs komnereHu OIIK-2.2. YMeeT npoeKTHpOBaTh JIEMEHTHl OCHOBHBIX U
JIOTIOJTHUTENBHBIX 00pa30BaTeIbHBIX IIPOTrPaMM, pa3padaThiBaTh JOKYMEHTBI HAyYHO-METOJMIECKOr0 00eCIeYeHUs NX
peanuzanyuu

[IpoBepsiemsrii (bie) pe3ynbTatT (bI) O0yICHUS:

VYmeer:

- IPOEKTUPOBATh OCHOBHBIC KOMITOHEHTHI METOIMUECKOM CHCTEMBI 00yUIEeHNs, TAKHE KaK LIeJIH, INTAHUPYEMBbIE
PE3YNBTATHI, COEPKAHHIE, METOABL, OPMBI  1p.;

- pa3pabaTbIBaTh IPOTrPaMMbI OCHOBHBIX yIEOHBIX KYPCOB [0 MaTEMATHKE C YUETOM yPOBHS MX H3Y4CHHS

- pa3pabatbIBaTh pa3IMYHbIC MOZEIN (PPArMEHTOB YPOKOB, CIIOCOOCTBYIOIIMX PEaN3alMy IOCTaBJICHHBIX LENeH

- PacKpbIBaTh OCOOEHHOCTH OpraHU3alUK y4eOHOI NeaTeIbHOCTH YYaIuXcsl Ha YpOKax MaTeMaTHKH C TOUKU 3pEHHUS
Pa3JIMYHBIX TTO/IX0/I0B K y4eOHO-IT03HABATEILHOMY IpOLIECCY;

- noaOupaTk pa3HbIe MOAXO0/bI K OpPraHU3aluy y4eOHO-TI03HABATEIbHON AEATEIBHOCTH yYaIUXCs C YYETOM
KOHKPETHBIX YCJIOBUH AJIS UX pealiu3aliiu

IMposepsiemast (bie) kommeTeHIUs (1) (us omor Bo):

OIIK-5 Cnocob6eH pa3pabaTeIBaTh MPOrpaMMbl MOHUTOPHHTA PE3YJIBTATOB 00Pa30BaHMs 00YJaIOIINXCS,
pa3pabaThIBaTh M peaT30BbIBATH IPOTPAMMBbI IIPEOJOICHHS TPYAHOCTEH B 00yUeHNN

[IpoBepsieMblil unauKaTop AocTkeHUs koMmnereHuH OITK-5.1. 3HaeT npuHLIKIIBI OpraHU3aluy KOHTPOJIS U
OILIEHMBaHMA 00pPa30BaTEIbHBIX PE3YJIBTATOB O0YYAIOIINXCS, Pa3pabOTKH IIPOrpaMM MOHUTOPHHTA; CTICIHATbHBIC
TEXHOJIOTUH ¥ METO/IBI, TIO3BOJISIONINE pa3padaThIBaTh M PEATN30BBIBATH TPOTPAMMBI IPEOIOTICHUS TPy IHOCTEH B 00ydeHNN

[IpoBepsiemMsrii (bie) pe3ynbTatT (bI) OOyICHUS:

3HaerT:

- CIIOCOOBI U CPEJICTBA KOHTPOJIS PE3yJIbTaTOB YUSOHBIX JOCTHIKEHHUH IIKOJIBHUKOB 10 MaTEeMaTHKE;

- CMOCOOBI OLICHKH PE3yJbTaTOB YYEOHBIX JOCTHKEHUH IIKOJILHUKOB [0 MaTeMaTHKE

[IpumMep THUMOBBIX 3a1aHUH (OLIEHOYHBIE MaTEepHAIIbI)

WHnuBuyansHble 3a1aHus

CocTaBUTh aHHOTHPOBAHHBII CHMCOK HAYIHO-METOIMUYECKOH IUTEpaTyphl 10 MpobiieMe OpraHu3aliy y1eOHo-
MIO3HABATEJILHOHN JESTEIFHOCTH IIKOJIBHUKOB

Tems! gt mogdopa IuTepaTypsl

1. KakoBBI OCHOBHBIE KOMIIOHEHTBI MaTEMAaTHIECKOTO MBIILICHHS?

2. KakoBO COOTHOIIEHHE MEXy CO/IEpKaHNEM MaTeMaTHKH KaK HAyKW ¥ MaTeMaTHKH Kak y4eOHOro npenmera?

3. Kak cBs3anbl MEXIy CO00H OCHOBHBIC KOMITOHEHTHI COACPIKAHUS 00yUCHHUS MaTeMaThuKe?

4. [TpuBenuTe NpUMepHI, WILTIOCTPUPYIOLIHE PEaTU3altIo B IIpoliecce 00yueH sl MaTeMaTHKe (HI0Cco(pCKUX 3aKOHOB:
Iepexo/1a KOJIMYEeCTBCHHBIX H3MEHEHHUI B Ka4yeCTBEHHBIE; CIIMPAJICBU/IHOTO PAa3BUTHUS 3HAHUHN; U APYTHUX.

5. B yeM HaxoUT BeIpa’keHUE MICUXOJOTHYECKasi KOHIETHS COMKeHUS (OPMUPOBAHNUS IPSAMBIX U 0OpaTHBIX
JIeHCTBUS B O0yUYE€HUU MaTeMaTuke?

6. [IpoaHanu3upyiiTe HOBYIO MPOTPaMMy [0 MaTeMaTHKE C Y4E€TOM €€ MPUHIMIHAIBHOIO OTJIMYUS OT paHee
JEHCTBOBABIIIEH.

7. IlonaTHe MEeTOJ0B 00yUeHHS MaTeMaTHKe U NX KIacCHU(UKaIIHs.

8. OcoOeHHOCTH HCIIOIb30BaHMS METO/Ia MATEMATHIECKOTO MOIEINPOBAHUS B IIKOJILHOM Kypce MaTeMaTHKe.

9. Cpencrea o0yueHHS MaTeMaTHKE.

10. OcHOBHBIE BUABI M YPOBHH ITO3HABATEIHHON JEATEIBHOCTH yHAIIUXCS.

11. OcHoBHBIE (hOPMBI OpraHU3alUK y4eOHO-TI03HABATEIHHON AEATEIHHOCTH U BOCIIMTAHUS IIKOJILHUKOB B IIpoIecce
00ydeHHs MaTeMaTHKe B COOTBETCTBUH ¢ TpeboBaHmsiMu OT'OC.

12. Ypox kak ocHOBHas (hopMma opraHuzanuu ooyueHus. TUIONIOrHs YPOKOB B cOOTBeTCTBUH ¢ TpeboBanusmu OI'OC.
TexHosornueckasi Kapra ypoka.

13. Oco0eHHOCTH TPOSKTUPOBAHUSI YPOKOB Pa3IMYHBIX THIIOB B COOTBETCTBHHU ¢ TpeboBanusiMu OI'OC.

14. YauBepcanbHbIe yaeOHbBIE JeHCTBUS U TPeOOBAaHMS K NX (OPMHUPOBAHHIO B MpoIiecce 00YIESHUS MaTeMaTHKe.

15. MeramnpeamMeTHble 00pa3oBaTebHbIE PE3YNIBTaThl M BO3SMOXKHOCTH MX JIOCTHIXKSHUS B IIpoliecce 00ydeHus
IIKOJILHUKOB MaTeMaTHKe.

16. ®opmbI BHEYPOUHOIT pabOTHI ¢ yHaIUMUCS 110 MaTeMaTHKE.

17. KpyKoBble 1 (paKyIbTaTHBHBIE 3aHSATHS 110 MAaTEMAaTHKE CO IIKOJIEHUKAMHU.

18. JlomamHsis paboTa yqamuxcs o MaTeMaTuke.

19. IIpeemcTBEHHOCTH B 00y4E€HHH MaTeMaTHKE Ha Pa3HBIX Tanax 00y4eHHs IIKOIbHUKOB.

20. ®opmupoBaHKE HABBIKOB MOJyUeHHs U epepaboTKy HHGOPMAIMHU B Ipoliecce 00yUeHHsT MaTeMaTHKe.

21. ®opmupoBaHKE U Pa3BUTHE KOMMYHUKATHBHBIX HABBIKOB B IPOIIECCe O0YUEHHS MaTeMaTHKE.

22. Pa3BuUTHE JIOTMUECKOTO MBILIICHNUS IIKOJIBHUKOB B Mpoliecce 00y4IeHHsI MaTeMaTHKe.

23. dopMupOBaHUE CAMOCTOSATEIBHOM ASSATEILHOCTH B IIpoLiecce 00YYeHHUsI MaTeMaTHKe.

24. ®opmupoBanne pedIICKCHBHON AEATSIHHOCTH B ITPOIECCEe 0O0YUCHUS MAaTEMaTHKE.

25. O6paTHas CBA3b C YYALIMMHUCS B yI€OHOM MpOoIecce.

26. I'pynmoBbie OpMBI pabOTHI € YUAIIUMHUCS HA YPOKAaX MaTeMaTHKH
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27.Pabora ¢ ogapeHHBIMH YYAIIMMUCS B IIPOLIECCE U3YUEHHS MaTEMaTHKH.

28. IloaroroseTe coolbieHne Ha TeMy «l13 onbiTa peaau3anuy NPOEKTHOTO METO/Ia Ha YpOKax MaTeMaTukny /uinu «13
OIIbITa peATN3aLMY TEXHOJOI' MY MAaCTEPCKUX Ha ypoKaxX MaTeMaTHKW» /Win «V3 omblTa peaan3aiy TEXHOJIOTHU Pa3BUTHS
KPUTHUYECKOTO MBIIIICHU /MK «V3 onbITa peanu3anny JUCTaHIMOHHOTO 00 ydeHus» /uin «V3 onbiTa peanusannu
MHTETPUPOBAHHOTO 10J1X0/1a K 00y4eHUI0 MaTeMaTuke» / min «/3 onbiTa peanu3anud MOAYJILHOTO 00y4YEeHUs», UCTIONb3Ys
Mmarepuainsl caiira festival.1september.ru

29. CocTaBbTe CIICOK HCTOYHUKOB, B KOTOPBIX OCBEIIAIOTCS BOIIPOCH PEaTH3aNN TEXHOIOTUH MacTePCKUX /
MIPOEKTHOTO METO/a / TEXHOJIOTHH Pa3BUTHS KPUTHIECKOTO MBIIUICHHS / HHPOPMAIMOHHBIE TEXHOIOTHH
/MHTErpUPOBAHHOTO 00Y4EHHS / UTPOBBIE TEXHOJIOTUH / MOIYJIbHAS TEXHOJIOTHS B IIKOJIBHOM KYPCE MaTEMATHKH.

30. Hemm npodrmsHOTO 00y4eHns. Bo3MokHBIE HarpaBieHHS IPOQIITH3AINH U CTPYKTYPHI IPOQIIEH.

31. I'pynmoBsie TEXHOIOTHH.

32. O6yuenue B cotpyaunuectBe. O0yueHHe B MAJIBIX IPyIIIaXx.

33. KosutekTuBHBIH criocod o0y4yeHusl.

34. O0y4yeHne MaTeMaTHKe C Y4€TOM MHAWBUIYalIbHBIX yUeOHBIX CTHIICH ydaluxcs.

35. TexHOMOrMM TUCTaHIIMOHHOTO 00yYeHUs

36. TexHonmoruu npodIEMHOT0O 00yUYECHUSI.

37. UccnenoBarenbCKue U MPOSKTHBIC TEXHOJIOTHH.

38. IHTepakTUBHBIEC TEXHOIOTUH («1e0aThI», TEXHOJIOTHS PA3BUTHS KPUTUIECKOTO MBIIIIICHHS, TEXHOJIOTHSI MAaCTEPCKHX,
JIEKIIMOHHO-CEMHHAPCKAs CUCTeMa 00y4IEHHS).

39. UrpoBbie TEXHOIIOTHH.

40. MoxynsHO-0JI0YHAST TEXHOIOTHSL.

41. TexHONOTHS UHTETPALMHA MaTEMAaTHKH Kak 0230BOT0 MIKOJIFHOTO MPEAMETA.
42. NadopMaimoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH

O11eHOUHBIHN JIUCT (KPUTEPUU OLIEHKH):

8 0aIoB — CITMCOK CONEPIKUT HE MEHEEe 5 HOBBIX MCTOYHUKOB O MPOOJIeMe OpraHu3anny yueOHO-TI03HaBATENbHOM
JIeSITEeNIbHOCTH IIKOJIbHUKOB C aHHOTALME!; 1aHbl apryMEHTUPOBaHHBIE TI0IPOOHBIE OTBETHI Ha BONPOCHL; 0003HAUECHBI [EITH
W 3aJ]a4¥l C/ICIIaHHOTO COOOIEHHST; PACKPBITHl OCHOBHBIE TIOJIOKEHHUS TIOATOTOBIICHHOTO BOIIPOCA; MMPHUBEACHBI KOHKPETHbIE
MIPUMEPBI; CAeTaHbl 000CHOBaHHBIE BBIBOJIBI

6 OaJJIOB: CITUCOK COJIEPKUT HE MEHEe 5 UICTOYHUKOB MO Mpo0diieMe OpraHu3alny yueOHO-TI03HABATEIbHOM
JIESITEJIFHOCTH IIKOJIBHUKOB C aHHOTAIMEH, HO TIPY 3TOM CTYZICHT UCTIBITHIBAN 3aTPYAHEHHS B apTyMEHTAIlMH CBOETO OTBETA
Ha MOCTABJICHHBII BOIIPOC, IETH U 33Ja4H CIEJIAHHOTO COOOIIEHNUS BBIJICIICHBI HEUYETKO; OCHOBHBIE ITOJIOXKCHUS
MIOJTOTOBJIEHHOTO BOIIPOCA MEPEUYHCIEHBI IIOJTHOCTHIO, HO HEJIOCTATOYHO PACKPHITHL; BBIBOJIBI HEAOCTATOYHO OOOCHOBAHBI.

3 Gana: CIIMCOK COAEPKUT MEHee 5 HOBBIX MCTOYHHKOB I10 IIPOOJIeMe OpraHu3alny yaeOHO-T103HABATEIbHON
JIeSITEJIFHOCTH IIKOJIBHUKOB, TIPH 3TOM CTY/EHT HE CMOT apryMEHTHPOBATh CBOM OTBET HA MOCTABJICHHBIH BOIIPOC; HE BCE
TIOJIOXKEHHMSI TIOATOTOBJIEHHOTO BOIIPOCA MEPEYHCIICHBI MIIN PACKPBITHI HEJIOCTATOYHO; BBIBOJIBI HEAOCTATOUHO OOOCHOBAHBI
WJIN OTCYTCTBYIOT.

Tun (Gpopma) 3ananusi: TeCTOBbIE 3a1aHUS
[TpumMep THUMOBBIX 3a1aHUH (OLIEHOYHBIE MaTEPHAIIBI):
3aganue 1.

No 3ananue (Bompoc)
/1t

Hucmpykyus no evinonnenuio sadanuil. Bvibepume OYK8Y, cOOMBEMCMBYIOWYI0 NPAGUILHOMY BAPUAHMY UTU
3anuwume nponyujeHHbvle cioed

1 Merouka 00y4eHHst MaTeMaTHKe ITPU3BaHa AaTh OTBETHI Ha TPU BOIpOCa:

A) Kax o0y4aTs MatemaTnke? b) 3auem 00y4yats MaTeMaTHKe?

C) Korna o0yuaTs maremaruke? 1) Yto n3y4ars U3 MaTeMaTuKu?

Ucknouume negepnulii omeem.

2 M3yyas B 9 xnacce temy «Popmyna N ro unena apu(METHYSCKOW TPOTPECCUI», YYCHUKH, HCIOJIB3YS
ompeeNeHue apu(METHIECKOW MPOTrPECCUH, TOXYYHIN MOCIESIOBATENHEHO I BBIYUCICHUS BTOPOTO, TPETHETO,
YETBEPTOTO, IIATOTO WICHOB. 3aMETUB 3aKOHOMEPHOCTH, O€3 3aTpyJHEHUI 3amucanu GopMyry a, =8, +d(n-1) .

B aT10i1 cutyauuu yuurtenb UCTIONb30Bal:

A) MHIYKTUBHBIA METOI; B) nenyxTuBHBIN MeTOT;

B) anamutnyeckuii Metox oOyueHus; ') CHHTETHYSCKUI MeTO] O0y4CHUS.
Buvibepume npasunvuviti omeem.

3 Muaykuus — MeTol1 paccyXI€Hus OT K 0011eMy, BBIBOJI 3aKITFOYCHHUS M3 YACTHBIX TOCBHUIOK.
Bcmasvme nponywennoe cnoso.

4 CuHTe3 — JIOTUYECKUH TIPUEM, C TIOMOIIbI0 KOTOPOTO OTICIbHBIE AJIEMEHThI B IIEJIOE.

Bcmasbvme nponywennoe ci1ogo

5 COBOKYITHOCTB BCEX B3aMMOCBSI3aHHBIX CYIIICCTBEHHBIX CBOHCTB 00BEKTA — ITO:
A) coneprkanue TOHATHS 00 00bekTe;  b) 00beM MoHATHS 00 00BEKTE;

B) onpenenenne nonatus 06 oObekTe.

Buibepume npasunvuvii omeem
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O0beM MOHATHS YPAaBHEHHE COCTABIISIOT:

A) Bce paBencTBa Buaa f(x) = g(X); bB) BceBO3MOXKHBIC aHATUTUYCCKHEC PABCHCTBA;
B) BceBO3MOXKHBIE YpaBHEHUS.

Buibepume npasunvuviti omeem.

JpoOb, B KOTOPOY YUCIIUTEIH OOJIBIIIE MIIH PABCH 3HAMEHATEIII0, HA3bIBACTCS HEMPABUIBHOM. JTO:
A) KOHCTPYKTHBHOE OIIPE/ICIICHUC; b) pexyppeHTHOE ompeeeHue;

B) onpenenenue yepe3 OarmKaiimuil poj 1 BUAOBOE OTIHYHE.

Buibepume npasunvuvii omeem

TeopeMa — 3TO BbICKA3bIBAHUC BUIA:

A)AVB ByAAB B) 4 nAd=258
Buibepume npasunvuviti omeem

2x—y=5
MaremaTnueckoe IpeUIoKEHUE SIBJIACTCSL:
A) BbICKa3bIBaTENbHOM (popMoii; B) BeickassiBanneM; B) ToxxaectBom; I') paBeHCTBOM.
Buibepume npasunvuviti omeem

10

Ecnu BrIcKka3pIBaHNE BHIA A = B HUCTUHHO, TO HCTHHHO 6y,H6T BBICKA3bIBAHHUC:

A)ZDB’ B)EZ)Z, B)B:>A F)A@B

Buibepume npasunvuviti omeem

11

Crenyromye cBOCTBa MOHATHA BBIITYKIIbIIf MHOTOYTOIBHUK SIBIISIOTCS] HECYIIECTBEHHBIMU?

A) 3aMKHyTas JIoOMaHasi; b) 4nClIO CTOPOH MHOrOYroJIbHHKAa COBIAJAeT C YHUCIOM €r0 BHYTPEHHUX YIJIOB; B)
HecaMoIepecekaromiascs jomanas; I') uMeeT 1uaroHaiu.

Buvibepume npasunvuviti omeem.

12

Crenytolye CBOHCTBA MOHATHS POMO SIBJISIFOTCS] HECYILECTBEHHBIMU?

A) paBEHCTBO CTOPOH YETHIPEXyroJbHUKA; b) Hamuuue IBYX paBHBIX TYNbIX M JIByX OCTPBIX YIJIOB B
YeTBIPEXyTOJbHIKE; B) Anaronany nepecekaroTcs MOA IPSIMBIM YTIJIOM;

I') u3 nByx nnaroHaneil ogHa UMEET OOJIBIIYIO UTHHY.

Buvibepume npasunvuviii omeem.

13

[IpaBwio citoskeHust OTPUIATENBHBIX YUCET OCHOBAHO Ha CICIYIONINX MOHATHAX U OTIEPALIUIX:

A) monyms uucna; b) momoxxurtensHOe gucno; B) oTpumarensHoe uncno; I') cpaBHeHme uucen; /1) ciioxeHme
MOJIOXKUTENBHBIX uncel; E) uetHoe uncio; JK) BElYnTaHHE YHCEIL.

Hcxnouume nesepHulii omsem

14

VYpaBHenue Buna ax? +ex + ¢ = 0, T1€ 4, 6, ¢ - HEKOTOPbIC YUCIA, X — MIEPEMEHHAasl, Ha3bIBAETCs KBaJPAaTHBIM
ypaBHEHHEM. DTO ONpeeieHHe

A) KOppEeKTHO b) HekoppeKTHoO.

Buvibepume npasunvuviti omeem.

15

JuameTpoM Kpyra Ha3bIBaeTCs HAMOOJIbILIAs XOP/a, IPOXOISILas Yepe3 UeHTpP. DTO ONpe/eIeHue:
A) xoppekTHO; b) HeKOppeKTHO.
Buvibepume npasunvuviti omeem

16

HerepLIBHOCTL, BapUaTUBHOCTD, MMPEEMCTBCHHOCTD, ﬂn@)d)epeﬁunaumﬂ SBJIAOTCS OCHOBHBIMHU
....................... IOCTPOCHHUA MATECMATHYCCKOT'O 06paSOBaHI/IH B mKoje. BcraBpTe IIPpONYyHICHHOC CJI0BO

17

18
19

Haiinure ommoOKy B CIEAYIOMNX ONPEICIICHASIX.

A) ITapannenorpaMMOM Ha3bIBAETCS YETHIPEXYTOJIBHUK, IIPOTHBOIIOJIOKHBIE CTOPOHBI KOTOPOTO MapaulesIbHbI U
PaBHBI.

B) buccekTpucoii yria Ha3pIBaeTCs JIyd, IENAIIAA YTOJ MTOTIOIAM.

B) ®ynkuus HazpIBaeTCsl BO3pacTaroiel Ha MPOMEXYTKE, €ClIi OOJIbIIeMY 3HAUCHHIO apIyMEHTa COOTBETCTBYET
Oouipliee 3HAUEHHUE PYHKIIHH.

20

HOFI/IKO'HHH&KTI/I‘ICCKI/Iﬁ aHaJIu3 OCHOBHBLIX KOMIIOHCHTOB yqeﬁHoro COACPIKaHUA BKIIHOYACT B cebs JiBa BHJa
2 0 €2 1 0 G 2 s u MCTO}IHqCCKHﬁ. Bnuwume nponyujeHHbsle ciloed.

OIICHOYHBIN JIUCT K TUTIOBOMY 33/IaHUIO (MOJICITEHBIA OTBET):
BapuaHTsl 0TBETOB

1

2

3 4 5 6 |7 |8 9 10 11 12 |13 14 115

C

A

OT yacTHOTrO OO0OBeUHAIOT A B B r A b bI' BI' [ TEX |b | B

16

17 18 19 20

punnunamu | Onpenenenue [Iponymeno IIponymeno Jloruxo-

n30BITOYHO, CYIIIECTBEHHOE CBOWCTBO: | CYIIECTBEHHBIE MaTeMaTHIeCKHMA
COJIEPKUT JIWIIHEE | JIyY BBIXOJUT W3 BEPIIMHBI | CBOHCTBO: OonpriemMy
CJIOBO — «PaBHBI» yria 3HAYCHHUIO apryMEHTa W3
9TOTO IMPOMEXKYTKA

3a KakIpIil BepHBIA oTBeT — 0,5 Gamion
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MaxkcumanbHoe KouyecTBo 0aiios - 10

3ananue 2
Ne 3anmanue (BOIpoc)
n/n

HUnempykyus no evinonmenuro 3adanuil: Beibepume 6ykey, coomeemcmeyouyio npasuibHoMy 8apuanmy uu
3anuuiume nponyujeHnbvle clo6a

1 Bepro nn, uto ¢yHKUIUMS sBiseTCs yObIBaromiei, ecny OoJblIeMy 3HAYEHHIO apryMEHTa COOTBETCTBYET
MEHbIIIee 3HaYeHHEe (QYHKIMN? A) na b) ner.
Buibepume sepmviii omeem

2 BepHo 111, uto o Teopeme Buera npousBeieHne AeHCTBUTEIbHBIX KOPHEH ypaBHEHUS 5x* —x+2=0 paBHO
0,4? A) na B) mer
Bvibepume sepuulii omsem

3 Bepno  ym, oV x* —16 - (3x* —8x—16) = 0, korma  Jsmbo V x*-16 =0 , 603X —8x—16=0>
A) na b) mer
Buibepume sepmviii omeem

4 Bepuo nm, uro mus ypaBHeHus ¥ X* =16 - (3x* ~8x~16) = 0 py o nmenue paenctBaX ~16=0  gpngercs
JIOCTaTOYHBIM YCIOBUEM? A) na b) ner.
Buibepume sepnuiii omsem

5 Ilocmagvme 6031e Kadicooeo uz cnedyiowux pagencms oykey M unu JI, 6 3a6ucumocmu om mozo, UCHUHHbIM
WU TIOJICHBIM 5A6TIemCst eblckasbléanue: Yucna a u b paBHbI, ecu:

2.1 1.1 2 2 3 3

1)a-b=0 2) b 3)a b ga’ =b 5y’ =b

6 BepHo 5, 9TO YHMCIO X SBISETCS apU(PMETHYECKMM KBaZpaTHBIM KOPHEM M3 4YHCIa &8, €CIH x*=a?
A) na b) Her.
Buibepume gepuviii omeem

7 Ilocmasw 6031e kasicooeo us ciedylowux pagencms 6ykey M uau JI, 6 3agucumocmu om mozo, UCMUHHbIM ULU
JLOJICHBIM S8/I5Iemest gbickasbiganue: Yncna a u b paBHbI, eciu:
@ =b% ,lga=lgb g sina=sinb 4 tga=tgb . arccosa=arccosh

8 N3BecTHO, uTO uncio a 6ombiie uncina 1. Ilocmass gozne kaxicoozo u3 ciedyrowux avickazviganutl oykey M uiu
JI, 6 3a6ucumocmu om mozo, UCHUHHbIM UL JIOICHBIM AGNACMCS GbICKA3bIGAHUE

1

1)a-2>0 2)a’>1 3a<l g a®>1 5) o] >1

9 Kakne nokazaTtenu kauecTsa 00pa3oBaHMs MOXKHO OIMCATh KOJIMYECTBEHHO?
1) YpoBeHb 3HAHWIA, YMEHHIA, HABEIKOB 00yUJaIOIIHXCS
2) YpoBeHb pa3BUTHS IT03HABATEIHHBIX HHTEPECOB
3) YpoBeHb KpeaTuBHOCTH 00y4aeMoro
4) Bce niepeunciieHHOE BBITIIE
Buvibepume sepnviii omeem

10 | I'paduk ueTHOM YHKIMHU CUMMETPUYEH OTHOCUTEIBHO ;
rpaduk He4eTHON (PyHKIIMU CUMMETPHUYEH OTHOCHTEIILHO
1) Hauano xoopaunat 2) Ock abcuuice 3) Och opauHat 4) bruccekTpuca nepBoro u TPETHEro KOOPAMHATHBIX
YTJI0B
Bcmasvme yughpy, nod komopotul 3anucam 6epuvlll Omeem

11 | BcnoMHuTE omnpeneneHne NPOU3BOAHONW (QyHKMM B Touke. Crocod JaHHOTO ompeneiacHus: 1)
KOHCTPYKTUBHBIH; 2) TeHeTHUECKNH; 3) peKypcUBHBIH; 4) dyepe3 OnKalIIWi poa M BUJIOBBIE OTIHYHS; 5)
OIpeneeHne — COraleHue.
Buibepume npasunvuviti omegem.

12 | BeigensoT cieAyromme BHIB MBIIUICHUS: A) HarjsgHO-IeicTBeHHOe; b) oOpasHoe; B) aGcrpakTHO-
JIOTHUYECKOE.
Kaxkoil 6u0 mpiutienus xapaxmepusyem npakmuyeckoe mvluienue? Yxascume coomsemcmsayouyro 6ykey.

13 | HasoBuTe THIIBI YPOKOB, KOTOpPbIE, Ha Ball B3MJIsA, HE YKa3aHbl CPEe MEPEUNCICHHBIX: A) YPOK OTKPBITHS
HOBBIX 3HaHMH; b) ypok oTpaboTku ymenuii u pediekcun; B) ypok KOHTpOIIS ¥ KOPPEKIMK 3HAHUH, YMEHUH 1
HaBBIKOB; ') ypok 0000IIEHHS U CUCTEMATH3AIHH
Bnuwume npasunvrblii omeem.

14 | Kakomy 13 N3BECTHBIX TUIIOB YPOKOB COOTBETCTBYET CIEIyIONIasi CTPYKTypa ypoka: 1) akTyann3anus OmopHBIX

3HAHHMH W UX KOPPEKIHUs; 2) onpeesieHre rpanuIl (BO3MOKHOCTEH) UX MPUMEHEHHUS; 3) MpoOHOE MPUMEHEHNE
3HaHWH; 4) YIpaKHEHUs Mo O00pa3lly W B CXOTHBIX YCIOBHSIX C IENbIO0 BHIPAOOTKH YMEHHWH MPOYHOTO
MIPUMEHEHHS 3HAHMIA; 5) YIpaKHEHUS ¢ IEPSHOCOM 3HAHUH B YCIIOBHSA.

Bnuwume npasunvuwiii omeem.
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15 | Kakue obOpa3oBarenbHbIe pe3yabTaThl HEOOXOIUMO 3a(MKCUPOBATEH TIPH COCTABICHUH KOHCIIEKTa ypoKa?
Bnuwume npasunvuwiti omeem

16 | Kakue u3 comepKaTeabHBIX JIMHUHN IIKOJIBLHOTO Kypca MaTeMaTHKH HE YKa3aHbI B CJIeTyIOIEeM CIIHUcKe: 1) uncia
U BBIYUCIICHUS; 2) BBIPAXEHUs W MX NpeoOpasoBaHue; 3) (yHKuuu; 4) 3J€MEHTHl TEOPUH BEPOSTHOCTEH,
KOMOMHATOPUKH U CTATHCTHKH; 5) (GUTypHI HA IUIOCKOCTH; 6) MaTeMaTnka B HCTOPHYECKOM Pa3BUTHH.
Bcmasvme nponywennvie cniosa

@®opmbl pabOTHI 10 MATEMATHKE JEISATCS HA BPEMEHHBIC H ... ..eveneneeetaneneeeenenenenans , @ TAK)KE Ha yPOUHbIE
17 | |

Bcmasvme nponywennvie cnosa

18 | Cpenm HIKe TepednCIIeHHBIX (HOPM OpraHW3aLWH ITO3HABATEIHHOHN JESITEIHPHOCTH O0YJIAIOIIUXCS BBHIICIUTE
YpOYHbIE ¥ BHEYPOUHBIE (hOPMBI:

1) nexums 2) Kpy*ok 3) ceMunap 4) 3a4eT 5) KOHTPOJIbHBIE U CAaMOCTOSTENIbHbIE pabOThl 6) KOJUIOKBHYM 7)
urpa 8) ceMuHapckoe 3aHsTHe 9) naboparopnas padora 10) ¢daxyneratuB 11) TypHHPBHI U Ipyrue BUJBI
copeBHOBaHMH 12) nomaiuHsist pabota 13) skckypeus 14) TeaTpani3oBaHHOE TIpeJCTaBiIeHe 15) npakTuKyMm
Ypounbie GOpMBL:

BHaeypounble hopMmbl:

19 | [epeuucnute OCHOBHBIC BU/bI alNreOpandecknx GpyHKINH, U3y4aeMbIX B IIKOJIBHOM Kypce MaTeMaTHKU
Brnuwume ux nazeanus.

20 | Kakwe U3 cieayoIuX yTBepsKAeHU BepHbl: GpyHKIus y = K/X mpu ycnosuu, uto k>0, sinsiercst 1) yOsiBaromieit
B 00JIaCTH OTIpeNesIeHus; 2) Bo3pacTaromieii B 00JIacTi onpeeneHus; 3) yobIBaromeii Ha MHOxecTBe (-o0; 0) U
(0; +o0); 4) yObIBaromeit Ha KaxIoM U3 IpoMexKyTKOB (0; +o0); (-o0; 0).

Buibepume npasunvusiti omeem.

OTBETHI K TECTY

2 13| 4 5 6 7 8 9 10 11 12 13
B|Bb|b| A 1-1n b 1-1U 1-J1 1 3 4 A KomOnHnpoBaHHbIit
2-U 2-U 2-1 YpoK
3-1 3-J1 3-J1
4-J1 4-1 4-1
5-1 5-1 5-U
14 15 16 17 18 19 20
Ypok IIpeamerHsie, VpaBuenus u | [loctosiHHbIE; Ypounsle: Jluneitnast 3
oTpaboTKH JINYHOCTHBIE, HEpaBEHCTBA, | BHEYPOUYHBIC 1,3,4,5,6, Ksangparndnas,
YMEHUH U | MeTanpeIMeTHBIE (uryps! B 7,8,9,15 ObparHas
pedraexcun MPOCTPAHCTBE BHeypouHble | IpONOPHHMOHAIBHOCT
¢bopmBI: 2, b, UppaLMOHAJIbHAS
10, 11, 12, Monynb
13,14 KBaapaTHbIi KOpEHb

3a ka1l BepHbIi oTBeT — 0,5 Oannos

MakcumanbHoe KoJr4decTBo 0asuioB - 10

[posepsiemas (bie) kommerernun OIMK-1; OITK-5.

[IpoBepsiemprii uHIUKaTOp moctikeHus kommeteHmun: OIIK-1.3. Bmageer ombsiToM pemieHHs HpoQecCHOHATBHO-
3HAQUMMBIX 3a/lad Ha OCHOBE IIPOBEJCHMS aHaJn3a HOPMATHBHBIX IIPAaBOBBIX aKTOB B cdepe 00pa3oBaHHs W HOPM
podeCcCHOHAILHOM STHKH

[IpoBepsiemsiii (bie) pe3ynbTaT (bI) 00yICeHUS

Bnaneer:

- OIBITOM BBIOOpa Pa3IMYHBIX TEXHOJOTHH OOyYeHHUs Ha OCHOBE aHAIN3a KOHKPETHOW CHUTyallMd M YCIOBHH IS MX
peanu3anyy Ha pa3sHbIX CTYNEHSIX 00y4eHus

Iposepsiemast (bie) KoMneTeHIUs (1) (us ool Bo):

OIIK-5 CriocobeH pa3pabaTsiBaTh IPOTpaMMbl MOHUTOPHHTA PE3YIIETATOB 00pa30BaHus 00yJaromuxcs, pa3pabaTeiBaTh
1 pealn30BBIBATh MPOTPAMMBI TIPEOIOICHUS TPYIHOCTEH B 00yUIeHUN

IIpoBepsemselii nHaUKaTOp AocTHxkeHUs KommereHnuu: OIIK-5.2. Ymeer mpuMeHATh MHCTpYMEHTapuil U METOXBI
JIMarHOCTUKM M OLEHKM II0Ka3aTejed YPOBHA M JUHAMHUKH pa3BUTUS OOYYaIOIIMXCS; HPOBOIUTH I€AaroruuecKylo
JIMarHOCTUKY TPYIAHOCTEH B 00yueHHN

[IpoBepsieMslii (bie) pe3yibTaT (bI) OOyICHUS:

VYmeer:

- AaHAJM3UPOBATh YUEOHBIH MaTepHal [0 MaTeMaTHKE C MO3ULUHA An(pHepeHIMPOBAHHOTO [T0X01a K 00YUEHHIO;

- aHAIM3UPOBATH W COCTABILATH IU(depeHIMpoBaHHBIC 3aJaHUs AT HMPOBEACHHS TEKYIIEro, MPOMEXYTOYHOTO
HUTOTOBOTO KOHTPOJISI YUCOHBIX JOCTIKEHUN 00YJarOIIIXCS
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IIposepsiemblit uHAuKatop nocTumxkeHus komnereHiuu: OIIK-5.3. Brnageer nelcTBUSIMM NPUMEHEHUS METOJOB
KOHTPOJISl M OLIEHKH 00pa30BaTeNIbHBIX PE3yJIbTaTOB 00y4alonuxcs, IpOrpaMM MOHUTOPUHTa 00pa30BaTENbHBIX PE3YJIbTaTOB
00y4alomuxcsl, OLEHKH Pe3yJIbTaTOB UX MPUMEHEHHS

[IpoBepsiemslii (bie) pe3yabTaT (b) 00yUEeHUs:

Buaneer:

- HaBBIKAMU aHaJIM3a y4eOHOro MaTepHaia o MaTeMaTHKe C MO3UIKK AndPepeHIPOBAHHOTO 0/1X0/1a K 00yUYEeHHIO;

- HaBBIKAMHM aHAJIH3a U COCTaBJICHHS AU HEPCHINPOBAHHBIX 3aJaHUN AJISI IPOBEICHNUS TEKYIIETO, TIPOMEKYTOTHOTO U
HUTOTOBOTO KOHTPOJIIS YUCOHBIX JOCTIKEHUH 00yJarOIIIXCS

Tun (popma) 3amaHus: 3aZaHUS TPAKTHUECKOTO XapakTepa, WMEIOIIHE OTHOIIEHHEe K TpodecCHOHAIBHON
JIESITENbHOCTH;

[Tpumep THUNOBBIX 3a/1aHKH (OLIEHOYHBIE MaTEPUAIIbI)

Keiic-3agaua

3ajaHue: MO pe3ylibTaTaM pPacCMOTpPEHHbIX cuTyauuit 1 — 3 cdopmynupyiite npuemMbl O0Oy4eHHs IIKOJIHHUKOB
CaMOKOHTPOJIIO Ha YPOKaxX MaTEMaTUKH.

Curyanus 1:

[MpoBoauTcst onpoc. B koHIe 3aHATHS y4HTENb 33aJaeT BONPOCH], Modyxaaonme Kk pediaekcuu ypoka. Uto Ha ypoke
6puT0 raBHEIM? UTO OBLTO MHTEpECHBIM? UTO HOBOTO CeroAHs y3Hamu? YeMy Hay4IHivnch?

A) PaccmoTpuTe JaHHYIO CUTyanuio Ha mpuMmepe usydeHus Temsl «[IponenTts» (M.5) 1 Ha puMepe n3ydeHUs! TEMBI
«CrnoxeHue 1 BBIYUTaHUe Opo0eii ¢ pasHpIMK 3HaMeHaTesIMm» (A.8). ChopmynupyiiTe npeamonaracMble OTBETH yHaIUXCS.

b) PaccmoTpure naHHYI0 CHTyalMio Ha NpHMEpE M3YYCHHS OIHOW M3 T€M Kypca MaTeMaTHKH, H3y4aeMoro II0
MPOrpaMMe CPEIHEro CIEIHAIBFHOTO WM BBICIIETO ydeOHOro yupekaeHus. ChopMynupyiTe NpeamnonaraeMele OTBETHI
CTYZICHTOB.

Curyanus 2:

VYyamuecs: BBINOTHSIN 3a/laHUsl HA YpOKe (HampuMep, peliaiy 3aladyu B caMOCTOsTeNbHOM pabote). B koHIle ypoka
YUYHTEIb TpeyIaraeT y4eHuKaMm c(OopMyIHMpOBaTh BOSHUKIINE Y HUX MPH PELICHUU TPYAHOCTH ¥ YCTAHOBHUTH MX NMPUYUHY.

A) PaccMoTpute DaHHYIO CHUTyallMI0 Ha NpHMepe M3YydeHus TeMmbl «PelleHue JUHEHHBIX HepaBeHCTB» (A.8) u Ha
npumepe TeMbl «CII0KeHHe Yuce ¢ pa3HbIMU 3HakaMu» (M.6). [lonpoOyiiTe BBIACIUTH BO3ZMOXKHBIE OIIMOKH yYaIHXCS.

B) PaccmoTpuTe NaHHYIO CUTyallMI0 Ha NpHUMepe HM3Y4YeHUs OJHOM M3 TeM Kypca MaTeMaTHKH, HW3y4yaeMoro IO
IpOrpaMMe CPEIHEro CIICHHAIBFHOTO MM BbIcHiero ydeOHoro yupexkaeHus. ChopMmynupyiTe NpenrosaraeMele OTBETHI
CTYZICHTOB.

Curyanus 3:

Jnst pa3BUTHSL CaMOOIIGHKM B y4eOHOI JeATeNbHOCTH, CaMOCTOSTENBHOCTH CIEAyeT IpelaraTh y4JamluMcsl caMuM
OLIEHMBATh CBOH pe3ynbTar (HalmpuMep, 1mocje IpoBEPOYHOI paboThl MIIM MaTEMAaTHIECKOTO AUKTAHTA).

[Ipennoxxnute BO3MOKHBIE BAPHAHTHI TAKUX IPHUEMOB.

Curyanws 4.

B 5 kiacce Ha ypoke MaTeMaTHKHU Y4uTelb, 00pallasich K KI1accy, 3aJajl BOIPOC: «JIJIsl TOTO YTOOBI YKCIIO JIEJIMIIOCH Ha
2, HEOOXOIUMO JIM, YTOOBI OHO OKAHYMBAIOCH YETHOM 1udpon?». [Tomyunn Ha 3T0 0TBeT: «Jla, HEOOXOIUMOY

KakuM yueOHBIM [NEHCTBHSAM B JAaHHOM CHTyallMH y4YUTeNb yaenseT ocoboe 3HadeHHe? KakoBBI JOJKHBI OBITH
JanpHeie neicTeus yaurens?

Kakyro menb mocTaBmil yduTedb Ha ypoke, Mpejyiaras Kiaccy nomoOHoe 3aianue? MojkeTe M Bbl MPOTHO3UPOBATH
JTANTbHEHITY10 paboTy yUUTEIs IO YIIOTPEOICHHIO TEPMUHOB «HEOOX0IMMO» M «IOCTATOYHO»?

Curyanus 5.

VYuutens oOpamaercss K KiacCy ¢ BOINPOCOM: BEpHBI JIM clienyromme yrBepxkiaeHusi? 1) UtoObl TpeyroabHUK ObuI
OPSIMOYTOJIbHBIM, JIOCTATOYHO, 4YTOOBI CyMMa JIBYX €ro yrioB paBHsiach?0’. 2). Uro0bl 4YETBIPEXYTOJNBHUK ObLI
MapajieslorpaMMOM, JTIOCTaTOYHO, YTOOBI €ro JWaroHaldM JAeIWINCh B TOUKE IepecedeHHs mnomosaMm. 3) YToObl
YeTHIPEXYTOJILHUK OBbLT TapajuIeorpaMMOM, HEOOXOAUMO, YTOOBI €r0 JMAaroHalu ObUTH PaBHBI.

Kakyio yueOHyr0 3amady mocTaBmi y4yuTenb Ha ypoke? W kakme oOpa3oBaTeNbHBIE PE3yNbTaThl OH IPEATIONIaraeT
monyunts? Kakne MeTonbl M3y4eHHUs NMOHATHH «HEO0OXOAMMO» M «IOCTATOYHO)» BBl MOXKETE MPEUIOKUTH U JYUIIEeTo
MTOHNMAaHHA yYaIllUMHUCS UX MAaTEeMaTHIECKOTO CMBICIa?

Curyanus 6.

Ha ontHOM n3 ypokoB MaTeMaTHKu B 9 Kiacce BO BpeMst ()pOHTAIBHOW YCTHOW pabOThl yUnTEIb 00paTHiICs K yJaliMCs
C BOIIPOCOM: KaKHE CJIOBA «HEOOXOANMOY», «I0CTATOYHO» WM «HEOOXOJMMO M JOCTATOYHO» MOXKHO IOCTAaBUTH BMECTO
MHOTOTOYUSI B CIEIYIOMINX MPEIOKEHHUSIX, YTOObI I0Jy4UTh BEPHBIC BHICKA3bIBAHMS: a) YTOOBI IPOM3BEICHUE IBYX YHCEI
PaBHSIOCH HYJIIO, ..., YTOOBI Ka)K/10€ U3 HUX PABHSUIOCH HYIIO; 0) YTOOBI CyMMa JIBYX IIEJIBIX YHCeJ Oblia YETHBIM YUCIIOM,
..., 9TOOBI K&XKA0E cIaraeMoe OBUIO YETHBIM; B) YTOOBI YETHIPEXYTOIEHUK OBLIT MapajuIeIorpaMMoM, ..., YTOOBI IBE CTOPOHBI
€ro OBLIM MapaJlJIeNIbHBI; T) YTOOBI INTOCKOCTh COJIEpIKaa MPsMYIO, ..., YTOOBI OHH UMEJH JIBE OOIIHe TOUKH?

OreHnTe CIOXKHOCTH MPEIIOKEHHBIX ydammMces 3agaanid. OxapakTepu3yiiTe ypoBeHb MaTeMaTHUECKOW MOJATOTOBKH
IIKOJILHUKOB.

Curyanmst 7.

Jloka3aTensCcTBO OT MPOTHUBHOTO HCIIONB3YETCA yXKE Ha MEPBBIX ypPOKaX I€OMETPHH (YKaKUTE TEPBYIO CCBUIKY).
Brinenire nelcTBUs, COCTABIISIIOIIME JI0KAa3aTENBCTBO OT MPOTHBHOrO. IIpenxycMoTpeHo nM B 3amadax y4eOHBIX MOCOOMH
(dopmupoBanue 3Tux neiicTBuit? I[TokaxkuTe, C MOMOIIBIO KaKMX YIPAKHEHUH M KOTJa 1iesiecoo0pa3Ho (POPMUPOBAHUE STHX
JeiicTBuil.
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Curyanus 8.

Ha 3aHsTHsX 1m0 MareMaTHKe B CPEIHEM CIIEHalTbHOM M BBICHIEM Y4eOHOM 3aBEACHHM ITOCTOSHHO IMPUXOIUTCS
(hopMyIHpOBaTh MaTeMaTHYECKHE ITPEIOKEHUSI C NCTI0JIb30BAHHEM TEPMHHOB «HEOOXOAMMO» U «10CTaToOYHO». Hackosbko
0CO3HAHHO MIPUMEHSIOT MX CTyAeHTHI? Kak 4acTo oHM JonmyckaroT omuOKy B ux yrnorpedinennu? Kakyio npoduiaktuueckyro
paboTy HEoOX0MMO TPOBECTH C OOyYalOIMMHUCS W Ha KaKOM dTarle 0OydeHHs MaTeMaTHKe, YTOObI M30eKaTh M0I00HBIX
cUTyanun?

Kpurepun ouenku:

5 6anIoB: OTCYTCTBYIOT MPAKTHUECKUE MIPEATIOKEHHS M0 PEIICHNIO OIMCAHHBIX CUTYAaIHH.

6 Oa/IoB: TPAKTHYECKHE PEIICHHS OIMCAHHBIX CUTyalMd CQOPMYIMPOBaHbI HEYETKO, PEKOMEHAAIMHM IO HX
HCTIONI30BAaHMIO B MPOIiecce 00YIEHNUS NMEIOT YaCTHBIN XapakTep.

8 0aIoB: MPEMIOKEHBI MPAKTHIECKNE PELICHHUS ONMCAHHBIX CUTYalH ¥ c(hOPMYINPOBAHBI OOIIIE PEKOMEHIAIINH 110
UX MCIOJIb30BAHHUIO B ITPOIIECce 00ydeHHs

IMposepsiemast (bie) kommeTeHIUs (1) (us omor Bo):

OIIK-1 CnocobeH OCYIIECTBISATh M ONTUMH3UPOBATH MPO(PECCHOHANBHYIO JESTEIIFHOCTb B COOTBETCTBHU C
HOpPMaTHBHBIMH IIPABOBBIMHU aKTaMHU B cepe 00pa3oBaHus U HOpMaMy MPO(peCcCUOHATIBHOM ITHUKH.

OIIK-1.1. 3HaeT mpUOPHUTETHBIC HANPABJICHHUS Pa3BUTHs cUCTeMBbl oOpa3oBaHus Poccuiickoit denepanuu, 3aKOHbI U
WHbIE HOPMATHBHBIC ITPABOBBIC aKThI, PErTIaAMEHTHPYIOIINE ISSTENBHOCTD B chepe oOpasoBanus B Poccuiickoii deneparim

3HaeT:

- HOpMaTHBHBIC JOKYMEHTHI (CTaHIapThl M IPUMEPHBIE 00pa30BaTeIbHBIC IPOTPAMMBI IT0 MAaTEMATHKE);

- y4eOHO-METOAMYECKOEe M MaTepHallbHO-TEXHHUECKoe obecredyeHne o0pa30BaTeNbHOIO IpoIecca €  Y4eTOM
0CcOOCHHOCTEH KOHKPETHOH 00pa3oBaTeIbHON CpPeIbI

OIIK-1.2. VYMeer OCYymECTBIATh H ONTHUMHU3UPOBATH MPO(ECCHOHATHHYIO JESITEIBHOCTh B COOTBETCTBHUU C
HOPMaTHBHBIMHM IPaBOBBIMU aKkTaMH B cdepe oOpa3oBaHMs U HOpMaMHu INpo(EeCCHOHATBHON 3THUKHU; pa3pabaThiBaTh
HEOOXOAUMBIE JIOKAJIbHBIC IOKYMEHTBI B COOTBETCTBUHU C HOPMATHBHO-TIPABOBBIMH aKTaMH B cepe 00pazoBaHus

VYmeer:

- MPOEKTUPOBATh Y4YEOHO-IIO3HABATEIbHYIO JEATENLHOCTh OOYYalOIIMXCS B O0JACTH MAaTeMaTHKH, HCIOJIb3Ys
pa3IUYHbIe METOIMYECKUE MOJIENIN, METOTUKH, TEXHOJIOTHH U IIPUEMbI 00ydeHUS;

- AaHAJIM3UPOBATh PA3INYHBIE MOJIENN YPOKOB (3aHSTHIT), CHOCOOCTBYIOIINX peaiU3alny MOCTaBJICHHbBIX LieNei

OIIK-1.3. Brnangeer ombITOM pemieHHss NpoQEecCHOHANbHO-3HAYMMBIX 3aJad Ha OCHOBE IIPOBEICHHUS aHalIN3a
HOPMaTHBHBIX IPABOBBIX aKTOB B c(hepe 00pa3oBaHUs U HOPM NMPOHECCHOHATBHON STHKH

Bnageer:

- ONBITOM BBIOOpA PA3IMYHBIX TEXHOJIOTHH OOy4YEeHHUs] HAa OCHOBE aHAJIM3a KOHKPETHOW CHUTYallMM M YCIIOBUH JUIS MX
peanm3aliy Ha Pa3HBIX CTYNEHIX 00ydeHns

IMposepsiemast (bie) kommeTeHIUs (1) (us omor Bo):

OIIK-2 CrnocobeH mpoeKTHpOBaTh OCHOBHBIE H JIOTIOJNHUTEIbHBIE 00pa3oBaTeNbHBIE IMPOTPAMMbI U pa3pabaThIBaTh
HAyYHO- METOJMYECKOE 00ECTIEUeHNE X PeaTu3aIiu

OIIK-2.1. 3Haer couepkaHHWEe HOPMATHBHBIX JIOKyMEHTOB, HEOOXOIMMBIX JJIs HPOCKTUPOBAHHS OCHOBHBIX M
JIOTIONTHUTEIbHBIX ~ 00pa3oBaTeNbHBIX  [POrpamMM;  CYIIHOCTh  IIE€JarorHUeCKOr0  IPOEKTUPOBAHHS;,  CTPYKTYpYy
00pazoBaTesbHOM MporpaMMbl ¥ TpeOOBaHMs K HEel; BUbI M (QYHKIMH HAYYHO-METOIUUECKOTr0 00ecIeueH s COBPEMEHHOTO
00pazoBaTenbHOrO Ipolecca

3HaeT:

- BU/Ibl M (PYHKIMHM HAy9HO-METOJHMYECKOT0 00eCIIeYeHNSsI COBPEMEHHOT0 00pa30BaTeIbHOTO IpolLecca;

- CTPYKTYpPY H COepKaHue padodeii MporpaMMbl 110 MaTeMaTHKe Ha Pa3HBIX CTYIEHSIX 00y4eHHs;

- cenuKy 00y4eHHsI MaTeMaTHKe B CPETHEM 001eM 00pa3oBaHuM (Ha YPOBHE OCHOBHOM U MPOQHIBHOM ITKOIIBI);

- cnenuduKy oOydeHUs] MaTEeMaTHKE B CPEAHUX CIICIMAIBHBIX M BBICIINX yIEOHBIX 3aBEICHUIX

OIIK-2.2. VYMeeT NpPOEKTHPOBAaTH 3JEMEHTHl OCHOBHBIX M JOIOJHHUTEIBHBIX 00pa30BATENbHBIX IPOTPaAMM,
pa3pabaTbIBaTh JOKYMEHTHI HAYYHO-METOIMUECKOTO 00ECTICUeHNS UX PeaTn3anui

VYmeer:

- TMPOEKTHUPOBATH OCHOBHBIE KOMITOHEHTHI METOANYECKON CHCTeMBl O0ydYeHHWs, Takhe Kak IeNd, IJIaHWpYyeMBbIe
pe3yIBTaTHI, COAepIKaHUe, METOABI, (GOPMBI U JIp.;

- pa3pabaTbIBaTh IPOrpaMMbI OCHOBHBIX Y4EOHBIX KYpPCOB 10 MaT€MaTHKE C YUETOM YPOBHS UX U3YUYEHHUS

- pa3pabatbIBaTh pa3IMYHbIC MOZEIN (ParMEHTOB YPOKOB, CIIOCOOCTBYIOIINX PEAIN3aIMU ITIOCTaBJICHHBIX LENeH

- PacKpbIBaTh OCOOCHHOCTH OpraHU3alUK yIeOHOH NesATEIBHOCTH YYaIINXCsl HAa yPOKaX MAaTeMaTHKH C TOYKH 3PEHHs
Pa3JIMYHBIX TTO/IX0/I0B K y4eOHO-IT03HaBATEILHOMY HpOLecCy;

- ToI0MpPaTh pa3Hble MOIX0/IbI K OpPraHU3aliK y4eOHO-TI03HABATEIbHON EATEIbHOCTH YHAIIUXCSl C y9€TOM KOHKPETHBIX
YCIIOBHH AJIS UX peau3aliu

OIIK-2.3. Briageer HaBBIKAMH OCYIIECTBICHUS AEATEIHHOCTH IO MPOCKTHPOBAHUIO OCHOBHBIX M JOTIOTHHUTEIHHBIX
00pa30BaTeNpHBIX MIPOTPAMM U pa3pabOTKH HAYYHO-METOINIECKOTO 00eceueHHs X peaan3anin

Bnaneer:

- HaBBIKAMH COCTaBJICHHS pabodnmx mporpamMM 0a30BOro M HPO(WIFHOTO YPOBHS M3Y4EHHsS MAaTEMAaTHKH Ha 3Tare
obmero obpa3oBaHws;

- HABBIKAMH COCTaBJICHHSI pa00OYNX NMPOTPAMM IO MAaTEMATHKE Ha YPOBHE BBICIIETO 00pa30BaHMUS;
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- HaBBIKaMH BIOOpa pa3HbIX MOJX00B K OpraHU3aliy yueOHO-TI03HABATEILHO IS TENEHOCTH 00yHalOIIUXCs C yYETOM
KOHKPETHBIX YCJIOBUH TS X peanu3aluu

IMposepsiemas (bie) kommeTeHUus (1) (us omor Bo):

OIIK-5 CriocoGeH pa3pabarbiBaTh IpOrpaMMbl MOHUTOPHHT' PE3YJIBTATOB 00pa30BaHuUs 00y4aIoIUXCs, pa3padaThIBaTh
U peaJM30BbIBATh IPOrPAMMBI TIPEOIOJICHUS TPYIHOCTEH B 00ydeHUH

IIpoBepseMelit uHAuKaTop AocTivkeHUss KkommeTeHuuu: OIIK-5.1. 3HaeT HpUHIMNBI OpPraHU3alMM KOHTPOJS HU
OLICHWBaHMUA O00pa30BaTENbHBIX PE3YIbTATOB OOYYAIOMMXCSA, pPa3padOTKH TNPOrpaMM MOHHUTOPHHTA; CIICIHAIbHBIC
TEXHOJIOTUH ¥ METO/IBI, TO3BOJIAIOIINE Pa3padaThiBaTh U PEATM30BBIBATE IIPOTPAMMBI IIPEOIOTICHUS TPYIHOCTEH B 00ydeHHN

[IpoBepsiemsrii (bIe) pe3ynbTaT (bI) OOYIECHHUS:

3HaerT:

- CIIOCOOBI ¥ CPEZICTBA KOHTPOJISL PE3yIbTAaTOB YUCOHBIX JOCTI)KECHHI ITKOIBHUKOB 10 MAaTEMAaTHKE;

- CIIOCOOBI OLICHKH PE3yJIbTaTOB YYEOHBIX JOCTHKEHUH IKOJILHUKOB [0 MaTeMaTHKe

IIpoBepsieMblit nHAUKaTOp AocTHxkeHUd KommereHuuu: OIIK-5.2. YMmeer mpuMeHATh MHCTpYMEHTapuil U METOJBI
JIMarHOCTUKM M OLEHKM II0Ka3aTeled YPOBHA M JUHAMHKHM pa3BUTUsL OOYYaIOIIMXCS; HPOBOMUTH I€AaroruuecKylo
JIMarHOCTUKY TPYIAHOCTEH B 00yUeHUN

[TpoBepsiemslii (bie) pe3yabTaT (b)) 00yUEeHUs:

Vmeer:

- AaHAJM3UPOBATh YIEOHBIH MaTepHal M0 MaTeMaTHKE C MO3HLNH A (hepeHInPOBAHHOTO MOAX0a K 00y4eHHIO;

- aHAIM3UPOBATH W COCTABIATH IU(depeHIMpoBaHHbIE 3adaHUs AT HPOBEACHHS TEKYIIETO, MPOMEXYTOYHOTO M
UTOTOBOTO KOHTPOJISI YUCOHBIX JOCTI)KEHUH 00yJarOIIIXCs

[IpoBepsieMblii umHAMKaTOop nocTkKeHus kommereHuuu: OIIK-5.3. Brnageer neicTBUSAMH NPUMEHEHHS METOJIOB
KOHTPOJIS ¥ OLIEHKH 00pa30BaTENbHbIX PE3yJIbTATOB 00yUaronuXcs, IpOrpaMM MOHUTOPHHTAa 00pa30BaTENbHBIX PE3YIbTaTOB
00yJaloMmuXcsl, OIEHKH PE3yJIbTATOB MX MPUMCHEHHS

[TpoBepsiemslii (bie) pe3yabTaT (bl) 00yUEHUS:

Bnaneer:

- HaBBIKAMU aHaAJIM3a yueOHOro MaTepHaia o MaTeMaTHKe C MO3UIHK 1u(depeHIMPOBaHHOTO 110/1X0/1a K 00yUYEHHIO0;

- HaBBIKAMH aHAJIM3a U cocTaBlIeHUs AU GepeHIMPOBAHHBIX 33IaHUM JJIsI TPOBEJICHHUS TEKYIETO, IPOMEKYTOYHOTO U
UTOTOBOTO KOHTPOJISI YUEOHBIX JOCTHKEHUH 00yUYarOIIXCst

Tun (popma) 3amaHus: MpaKTUYECKHE 3aJaHus, UMEIOIIME OTHOIIEHHE K NpO(eCCHOHANBHOM nesrensHOCTH: 1)
COCTaBJICHHE TEXHOJIOTHYECKOH KapThl (pparMeHTa ypoka; 2) moadop/ aHanm3 3a1a4 K ypoKy

3anganue 1. Tembl TpyNIIOBEIX W/WIN HHANBUIYAIBHBIX TBOPUECKUX 3a1aHUH/TIPOEKTOB

1. BoimosHUTE JTOTHKO-MaTeMaTHYECKUH aHAJIN3 CIEAYIOMNX YTBEP)KICHUH, UM OOpaTHBIX, UM IPOTHBOIIOJIOXKHBIX,
00paTHBIX MMPOTHBOIOJIOKHBIM:!

- CBOHCTBO yIJIOB paBHOOEIPEHHOTI'O TPEYTOJIbHUKA.

- CBOICTBO MeInaHbl, IPOBEACHHON K OCHOBAHHUIO B PaBHOOEIPEHHOM TPEYTOJIbHUKE.

- [Ipu3Hak nenumocty Ha S.

2. Tloxbepute 3amaun Ha JBUKCHUE PA3JIHYHBIX BHJIOB M3 YYCOHHUKOB IO MaTeMaTHKe [Uis 6 Kiacca U paspaboraiite
METOJHKY MX peIIeHus (IPeIyCMOTPUTE Pa3IHIHBIE CIIOCOOBI PEILICHHS).

3. TIpoBectu noruko-mupakTuyeckuii ananus tem «KBanpatuunas QyHkuus, ee cBoiictBa U rpaduk» /«DyHKIus

o6paTHas POMOPLHOHAIBHOCTE, &€ CBOHCTBA 1 rpaduky /«DyHkmms Y = Vx , €€ CBOMCTBA U TpaduK» 110 Cleyonel cxeme:
1) ompenenure 1eIM U3yYEHUS] TEMBI B IIKOJIBHOM Kypce MaTeMaTHKU U 00OCHYHTEe HEOOXOIMMOCTh €€ U3yUeHHUs B JAHHOM
KJacce B JIAaHHOE BpeMsi; 2) BBUICHUTE JIOTMYECKYIO OpraHu3aluio ydeOHoro marepuaina; 3) chopmynupyiite ydeOHblE |
BOCTIUTATEIbHBIC 33a1auu, Gopmupyembie Y'Y JI; 4) 000CHYHTE METOIBI M CPEICTBA, C IOMOIIBIO KOTOPBIX OYIyT peain30BaHbI
IIOCTaBJICHHBIE 33/1a41 U MTOJTy4YeHBl COOTBETCTBYIOIINE 00pa3oBaTeIbHbIC PE3yIbTATHI.

4. Ha ocHOBe aHaiM3a NIKOJBHBIX YY4eOHMKOB TO aiurebpe mnst 7 — 9 KIacCOB YCTaHOBUTE BO3MOJXKHBIC
MOCJIE/I0OBATENILHOCTH M3YyueHHsl QYHKIIMH B KypCe MaTeMaTHKH OCHOBHOM IIKOJIBI.

5. CocraBbTe cucremy 3a1ad a1 GopMHUPOBaHUS 000OIIEHHBIX TPUEMOB IIOCTPOCHUS M YTEHHS TpahuKOB QYHKIHIA 1O
cleAyoeMy IUIaHy: a) 3a/aud Ha YCTAHOBJIICHHE HaMMEHOBAaHWS (QYHKIMH 1o (opMmyne, 3a1aroledl KOHKPETHYIO
3aBUCHMOCTb; 0) 3a/1auil Ha rpaduiyeckoe n300pakxeHne CBONCTB (DyHKIIUH, 331aHHOH CJIOBECHO; B) 3a1a41 Ha BHISICHEHHE BU/1a
rpaduKoB KOHKPETHBIX (QYHKIIMH, 33laHHBIX (hOpMYJIaMH; I') 331a41 Ha yCTaHOBJICHHE (popMyIIb, 3agaronield pyHKIHNIO, 10 ee
rpaduky: y3HaBaHHe 1O TpaduKy (QYHKIUMHM CBOHCTBA 3TOW (YHKIMH (JAHHOTO CJIOBECHO WIM Tpad)MyuecKH); ja) 3a/add Ha
nocTpoeHne rpadukoB (YHKIMH M YTEHHE MOCTPOEHHBIX TpaMKOB; €) 3ajaun Ha rpadUueckoe peuleHHe ypaBHEHHH M
HEpaBEHCTB; ) 3a/la4d Ha HAXOXK/ICHHE aHATUTHYECKOT0 3a1aHus GYHKIHHU 110 ee rpaduKy.

6. [IpuBeanTe NPUMEpPHI UCIIOJIL30BAHUS PA3IMYHBIX CPEJCTB O0YUSHHUS IPH U3YyICHUH CBONCTB KOHKPETHOH (DYHKIHH.

7. Ilonbepute 3aaa4u, pacKpbIBAIOIE IPAKTHIECKOE 3HAYCHUE CBOMCTB KOHKPETHO! (hyHKIINH

8. [laHo KOHKpeTHOE HepaBeHCTBO. Haiijiute He MeHee YeThIpex CII0COOO0B €ro PEeleHUs aHATUTHYECKAM U TpaduyecKum
METOJaMH | pa3padoTaiiTe MEeTOAUKY pabOThI ¢ yJaITUMHUCS B KQKIOM OTACIHHOM CIIydae.

9. Pa3zpaboraiiTe METOIMKY MCCIIEIOBaHUS KBaPATHOTO YPaBHEHHUS /CUCTEMBI JIMHEHHBIX YpaBHEHHH.

10. PaccmoTpuTe OCHOBHBIE CIIOCOOBI PELICHHs UPPAllMOHAIBHBIX ypaBHeHHH. [IpuBenute npuMepsl NprHoOpeTeHus n
norepu kKopHel. [Tonbepure cepuio MppanMoOHaIBHBIX ypaBHEHHH, IO OJHOMY BHAY KOTOPBIX Y4YalllMecs MOTJIM Obl cliesiaTh
BBIBOJI 00 OTCYTCTBUY UX PEIICHHH.
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11. TIpoananu3upyiiTe y4eOHBIH MaTepHan KypcoB (HM3HMKH, APYIMX IIKOJbHBIX IMCLUIUIMH, C IIEJbI0 BBIABICHUS
UCIIONIb3yEMOT0 MaTeMaTHYecKoro ammnapara. Paszpaboraiite Ha OcHOBE NMPOOJIEMHOrO MOAXOJAA IMYTH MU3Y4YEHUs] METOJHUKY
9TOr0 MaTepuana Ajsl COBEPLUICHCTBOBAHUS MEXIIPEAMETHBIX CBS3EH.

12. PazpaboraiiTe ynpaxHeHHsI 0 IKOHOMHIECKOMY /IKOJIOTUUECKOMY /3CTETHUECKOMY BOCIIUTAHHUIO YYAIITHXCSL.

13. Jloka3aTeibCTBO OT NMPOTHBHOTO MCIOJB3YETCSl YK€ Ha MEPBBIX YPOKaxX reoMeTpuu (YKaXKHUTE IEPBYIO CCBUIKY).
Brinenure nelcTBHs, COCTABISIONIME JIOKAa3aTEIbCTBO OT MPOTUBHOTO. [IpenycMoTpeHo nu B 3ajadax ydeOHBIX MMOCOOMI
¢dbopmupoBanne >THX AeicTBUiT? [lokaxuTe, ¢ MOMOIIBIO KaKUX YIPaXXHEHUH U Korja IerecoodpasHo popMupoBaHmue 3THX
IEUCTBUIL.

14. Kakue BUIBI TEOMETPUIECKHX MOCTPOCHUN paccMaTpUBAaIOTCA B Kypce reomerprnu 7 kiacca? PaccmoTpute mx u
OTIMIIUTE METOAUKY UX PEIICHHUS.

15. Pa3paboraiiTe HarIIgHOE COMPOBOXKICHIE K YPOKY, KOHCIIEKT KOTOPOTO OBUT pa3paboTaH Ha 3aHATHHU (3TO MOXKET
OBbITh KOMIIBIOTEPHASI IPE3CHTALNS, KAPTOUYKH ISl YUAIIUXCSI, PUCYHKH U IUIaKaThl).

16. Pazpaboraiite cxemy usydenus tembl «[Ipusmay / «Tupamunay» / « {umuanp» / «Konye» / «Cdepa. 1llap» B pamkax
JICKIIMOHHO-CEMHUHApPCKOI CUCTEMBI.

17. PaccMoTpuTe pasHble 0IX0/bI K BBEACHHIO MMOHSATHS MHOTOIPDaHHHUKA B YU€OHUKAX Pa3HBIX aBTOPCKUX KOJJIEKTHBOB.

18. Pazpaboraiite BapuaHT KnaccupUKanuy MIpaMul C OpPUCHTAMEH Ha pelIeHue 3a1ad.

19. CpaBHute cozepkaHue 1 METObI N3JI0KeHUS TeMbl «[lapaienbHOCTh B IPOCTPAHCTBEY B IIKOJIBHBIX YUEOHUKAX MO
reomerpun (JI.C. AtanacsH u np.; I.M. CmupHoBa; A.Jl. AnekcaHapoB U 1Ip.).

20. CpaBHuUTE coepkaHHE M METOABI HM3NOXeHHsS TeMbl «llepmeHAnKyIsIpHOCTE B NPOCTPAHCTBE» B IIKOIBHBIX
yaeOHukax o reometpud (JI.C. Aranacsu u ap.; .M. CmupHosa; A.J]. AnekcarapoB u ap.).

21. PazpaboTtaiiTe METOANKY OOYyYCHHSI NOCTPOCHUIO CEUYCHWH MHOTOTPAaHHUKOB (BBIAEIHUTE TEOPETHUECKHH ammapar,
COCTaBbTE AJITOPUTM pEIICHUS 3a7ad pacCMaTpUBAEMOrO THIA, pa3paboTaiiTe cucTeMy dYepTexed Uil HILIIOCTPALNH
TIOCJIEI0BATEIILHOCTH IIOCTPOCHUSI CEUCHN).

22. Tlombepute TpH-ueThIpE 33jaud, NPH PEIICHHH KOTOPBIX LENIeCOO0pa3HO BBINOJHEHHE BBIHOCHOTO YepTekKa.
Paccmotpute 0Opasers 3anucH penieH s TaKuX 3a1ad.

23. CocraBbTe 331241 Ha TOTOBOM 4epTesxe o Teme «[lapaniensHocTh NpsMOit U mtockocThy / «[lapaiiensHoCcTh IBYX
tockocteit» / «[lepneHauKyIIpHOCTD NPSAMOH U IIoCKOCTHY / «[lepIeHAnKyIsIpHOCTD ABYX IJIOCKOCTEM».

24. PazpaboTaiiTe METOAUKY OOy4YeHHUs] OCTPOCHUIO CEYCHUI MHOTOTPAHHUKOB (BBIJCIMTE TEOPETUUSCKHI ammapar,
COCTaBbTE AITOPUTM peIIeHUs 3aJad paccMaTpUBAaeMOro THIA, pa3paboTaiiTe cucTeMy uepTexed A HIUTIOCTPAIUH
TIOCJIEI0BATENILHOCTH IIOCTPOCHUSI CEUCHN).

25. CocraBpTe IIaH HTOTOBOTO MOBTOPEHHSA HO Kypcy A.9 u mpoxymaiite BUIBI M (OPMBI KOHTPOJS Y4eOHBIX
JIOCTHXECHUH IIKOJILHUKOB B PAMKaX 3TOTO IIOBTOPECHUSI.

26. Pazpaboraiite pa3nnunble (HOPMBI TECTOBBIX 3aJaHWil MO airedpe MO TeMaM, KOTOpble BXOIAT B COJEpIKaHHE
Marepuala Kypca anreopbl 0OJJHOTO U3 YI€OHBIX CEMECTPOB.

27. Pa3paboTaiiTe peHTUHTOBYIO CHCTEMY OICHKH YUEOHBIX IOCTHIKCHHU IIKOJIBHUKOB M0 ajiredpe 3a OJUH ydueOHBIi
ceMecTp.

28. Paspabortaiite TecToBble 3ananus no teme «llnomane» (I'.8): a) B pamkax Tekyuiero TecTupoBanus; 0) B pamkax
HUTOTOBOTO TECTUPOBAHMUSL.

29. CocraBbTe 110 TeMe «DopMyIIbl COKpaIIEHHOT0 YMHOXKEeHUs» (A.7): a) MaTeMaTU4YECKUil TUKTAaHT; 0) BOIPOCHI LIS
YCTHOT'O OIPOCa; B) CAMOCTOSTENLHYIO paboTy 10 YCBOEHHUIO (hopMyitsl (a+bh)?; T) HTOrOBYIO KOHTPOJIBHYIO paboTy.

OLEeHOYHBIN JIMCT K TUIIOBOMY 33JIaHUIO (KPUTEPHHU OLICHKH):

18 — 20 GanoB BEICTABIISACTCS CTYICHTY, €CIH Y€TKO 0003HAYCHBI LIS M 3aa4H IIPH BBINIOJHECHUH 33/IaHUS; PACKPBITHI
OCHOBHBIC TEOPETHYCCKHE ITOJIOKEHHUS; MPUBEICHBI KOHKPETHBIE NMPHMEPBI; cleIaHbl 000CHOBAHHBIE BBIBOJBL; MOJ00paHBI
COOTBETCTBYIOIME 3a/laull U IPHUBEICHO HX PEIICHUE /WM ONMCAaHHAs METOOWKA NPOMUTIOCTPHPOBAHA HAa KOHKPETHBIX
npUMepax.

14 — 17 GamioB BBICTAaBISETCA CTYACHTY, eciai 0003HAYEHBI LETH W 3a/Ja4M MPH BBIIOJHEHWH 3aJaHUS; PACKPHITHI
OCHOBHBIE TEOPETHUECKHE TIOJIOKEHUS; TPUBE/ICHBI KOHKPETHBIE TIPUMEPBI; CeTaHbl 000CHOBAHHbBIE BBIBOJIBL; MOA00PaHHBIX
3ajia4 HeJO0CTATOYHO JUISi MIUTIOCTPAIMU TEOPETUUECKUX IOJIOKEHUIH/ UM OTCYTCTBYET MX PELICHHE /WM ONWCAHHAS MPU
BBITIOJTHEHUH 3a/IaHHsI METOIMKA HE TIPOUIUTIOCTPUPOBAaHA HAa KOHKPETHBIX MPUMEpaXx.

10 — 13 6asnoB BBICTABIISETCS CTYJCHTY, €CIIU LEJU U 33Ja4ll [PHU BBINOJHEHHH 3a/laHHsI HEJOCTATOYHO MPOAyMaHbI;
PacKphITBl HE BCE OCHOBHBIE TEOPETHYECKHE IIOJIOKECHUS; TPHUBEICHBl KOHKPETHBIC NPUMEpPBI; BBHIBOABI HEAOCTATOYHO
apryMEeHTHPOBaHBI; MOA0OPAaHHBIX 33/1a4 HEJOCTATOYHO ISl MILTIOCTPALIH TEOPETUUECKHUX TTOJIOKEHUH/ WIIM OTCYTCTBYET MX
pelleHue /MK ONMCaHHast P BBIIOJIHEHNH 331aHUs] METO/IMKA HE NMPOMJUTIOCTPUPOBaHA Ha KOHKPETHBIX IPUMEpax.

Menee 10 6amioB BBICTAaBISIETCS CTYJICHTY, €CIIM 33/laHHE HE YJOBJIETBOPSET HU OJAHOMY M3 BBIIIE MEPEUUCICHHBIX
KpPHUTEPHEB.

3amanne 2.

KommiekT pa3HOypOBHEBBIX 33124 (3aJaHUH)

1. 3amaHus penpoAyKTUBHOTO YPOBHS

1.1. Beigenute OOBEKTHI W OTHOINECHWS W3 YCJIOBHA MaTeMaTHYECKOH 3amadu (KaXXIOMy CTYIEHTY HeoOXO0IuMO
CaMOCTOSATENLHO BBIOPATH JIIOOBIE TP 3a/ladé M3 Pa3sHbIX Pa3ZeloB IIKOJIBHOTO Kypca MaTEMaTHKHU: anreOpbl, FeOMETpUH,
HadaJl MaTEMaTHIECKOTO aHAIN3a).

1.2. Tlepedopmynupyiite 3aaqy ¥ nogOEpUTe COOTBETCTBYIOIIEE TpeOOBaHUE K HEH.
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2. 3amaHus PEKOHCTPYKTUBHOTO YPOBHS

2.1. PackpoiiTe METOAMKY peIICHHS TEKCTOBOM 3amauu (Ha IBIDKCHHE, Ha COBMECTHYIO pPa0OTy, Ha 4YHCJIOBBIC
3aBHCUMOCTH, Ha YaCTH ¥ MIPOICHTHI, HA CMECH U CILIABHI).

2.2. BEINONHUTE aHAIU3 CHCTEMBI 33124 B ITKOJIHHOM YY€OHHKE IT0 MATCMATHKE.

3. 3agauu TBOPYECKOTO YPOBHS

3.1. Ha matepuane tembl «OTHOIICHHUS W Mpomopium» (6 Kiacc) MpoAyMalTe METOIbI M TEXHOJOTHH OOyYCHHS
IIKOJIbHUKOB.

3.2. CocraBpTe mepedeHb 3aJaHUN I yJamumxcs § Kiacca ¢ meibio (GOpMHpOBaHMSA OOOOIICHHBIX NEHCTBHI MO
YCBOGHHIO Y4eOHOTO MaTeprana

3.3. [Ipunymaiite 3amanus Ui yYamIuXcs ¢ UCIIONB30BAHHEM KaXIOTO M3 METOJOB HAyJHOTO MO3HAHUS Ha MpHUMEpe
OJIHOH U3 TeM 7 Kjiacca.

OIICHOYHBIH JIUCT K TUIIOBOMY 3a/IaHUIO (KPUTECPHUH OIICHKH):

18 — 20 6a/mIoB BBICTABISCTCS CTYACHTY, €CIIM YETKO 0003HAUCHBI IICITU U 3a1a4Y¥ MPH BIMOJHCHUH 3aJaHUs; PACKPBITHI
OCHOBHBIC TCOPETHUCCKUC TOJIOKEHUS; TPUBEICHBI KOHKPETHBIC MPUMEPHI; CIICITaHbl 00OOCHOBAHHBIC BBIBOJIBI, ITOI00paHbI
COOTBETCTBYIOIIUE 3a/1a4ll M NPHUBEICHO WX PEIICHUC /WM ONMHCAHHAs METOJHMKA MPOWUIFOCTPUPOBAHA HA KOHKPETHBIX
MpUMEpax.

14 — 17 Ga/uioB BBICTABISCTCS CTYACHTY, €ClIM 00O3HAUYCHBI IIEIM W 3aJa4ll MPH BBIMOJHCHUU 3aJaHUS; PACKPBITHI
OCHOBHBIE TCOPETHUYECCKIE MOJIOKCHHUST; IPUBEICHB KOHKPETHBIC TIPUMEPHI; CIACTIaHbEl 000CHOBAHHBIC BBIBOAKI; II000PaHHBIX
3aa4 HEJAOCTaTOYHO JUTS WILTIOCTPAIIMH TEOPETHUCCKUX IMOJIOKCHUH/ WIH OTCYTCTBYET MX pPCIICHHE /WIIH OTHCAHHAS TIPH
BEITIOJTHEHHUH 3aJ]aHUsI METOINKA HE MIPOMLTIOCTPUPOBaHA Ha KOHKPETHBIX IpUMepax.

10 — 13 6anmoB BEICTABIACTCS CTYNEHTY, €CJIM IETH W 3aJa4l MPY BBHITOJHCHUHN 3a1aHHU HEJIOCTaTOYHO IPOTyMAaHBI;
PAcKpBEITEI HE BCE OCHOBHBIC TEOPETHUCCKHE TIIOJIOKCHHS, TPHBEICHBI KOHKPETHBIC IMPHUMEPHI; BHIBOABI HEIOCTATOYHO
apryMEeHTHPOBAHBL; MOJOOPAaHHBIX 33a[a4 HETOCTATOYHO IS WILTIOCTPAIIMH TEOPETUICCKUX MTOJIOKEHHUN/ MIIH OTCYTCTBYET UX
pemeHI/Ie /I/IJ'II/I OIIMCaHHas HpI/I BBIIMTOJIHCHUH 3aJaHUA METOJUKA HE HpOI/IJ'IJ'IIOCTpI/IpOBaHa Ha KOHKpCTHLIX HpI/IMean.

Menee 10 0ammoB BBICTaBISETCS CTYIACHTY, €CIHM 3aJaHUC HE YIOBIICTBOPSICT HU OJHOMY M3 BBIIIC MEPCUHUCICHHBIX
KPUTEPHEB.

3aganue 3.

CocraBneHne KOHCIIEKTa ypoKa/ BHEYPOUHOTO MEPOIPUSITHS B YCIOBUIX KIACCHO-YPOUHOH/ JIEKIIHOHHO-CEMUHAPCKOM
cUCTeMbI 00yJIEHUS] MaTeMaTHKe

TeMbl rpyNIoBBIX W/ WM MHAUBUAYAIbHBIX 3aJaHUI/ TIPOCKTOB

1. CocTaBbTe KOHCIIEKT YpOKa H3yUCHHS HOBOT'O MaTepHaia B cooTBeTcTBUH ¢ TpeboBanuaMu OI'OC mo Teme «CBOICTBO
Bo3pacTaHus (YObIBaHHS) (PYHKIUH HA TIPOMEKYTKE.

2. CocTaBbTe KOHCIIEKT YpOKa 0000IIEHHS ¥ CHCTEMaTH3allly MaTepuaia B cooTBeTcTBIH ¢ TpeboBanusmu PI'OC no
teme «I'padux QyHKIIIY.

3. CocTaBbTe KOHCIIEKT ypOKa MOBTOPEHUs B Hadae yueOHoro kypca (9 kinacc) B coorBercTBuu ¢ Tpeboanmsimu GI'OC.

4. CoctaBpTe€ KOHCIEKT ypOoKa H3y4eHHMS HOBOTO MaTepHajia B cOOTBeTCTBHH c TpeboaHumsmMu OI'OC mo Tteme
«Ilepuonndeckue QGyHKITU.

5. CocTaBbTe KOHCIEKT ypOKa 3aKpeIUICHUS H3y4eHHOTo MaTepuaia (ypok pedieKcHi) B COOTBETCTBUH ¢ TPeOOBAaHUAMHU
OI'OC no teme «Haubonbiee (HanMeHblee) 3HaUeHHE QYHKIHH.

6. PazpaboTaiiTe HaryIsAHOE CONPOBOXKICHUE K YPOKY, KOHCIIEKT KOTOPOTO ObUI pa3padOoTaH Ha 3aHATHH (3TO MOXKET OBITh
KOMITBIOTEpHAS! TPE3EHTAIMS, KapTOUKH JUIA yHaIUXCsl, PUCYHKU U TUIAKaThl).

7. Pa3paboraiite cxemy uzydeHus Temsl «IlokazaTenpHas QyHKIMsI» B paMKax JEKIHOHHO-CEMHUHAPCKOH CHCTEMBI.

8. CocraBbTe Mm1aH 0030pHOH Jekimu 1o TeMe «IlokazarenpHas QyHKIUS.

9. CocraBbTe pa3BepHYTHIH IUIaH ypoKa-IpakTHKyMa 1o Teme «IlokazaTensHas GyHKIusI».

10. CocTaBbTe BOIIPOCHI IS TPOBEICHNST KOHCYJIbTAlMK 10 TeMe «Iloka3arenbHas QyHKIH».

11. CocraBpTe KOHCIIEKT HECTAHIAPTHOTO ypOKa B COOTBETCTBUH ¢ TpeboBaHmsMH DPI'OC mnst ydammxcs cpemHer
IIKOJIBI 110 TeMe «DYHKITUI.

12. PaspaboraiiTe BHEYPOYHOE MEPONpUATHE B paMkax Hegenn MarteMatukd sl YYaIIUXCS — CPEIHEH
001e00pa3oBaTeTLHOM IITKOJIBI.

13. CocTaBbTe KOHCIEKT 0030pHOM JIEKIMH 110 TeMe «MHororpanHikn» / «Kpyribie Tenay.

14. CocraBbTe KOHCIIEKT ypoKa-nipakThkyma 1o teme «IIpnuzma» «IInpamuna» / « nmmunpy» / «Konyc» / «Coepa. Lapy.

15. PazpaboTaiite MeTOIUKY OOy4YEHUs TIOCTPOCHUIO CEYEHUI MHOTOTPaHHHUKOB (BBIICIUTE TEOPETHUYECKUIl ammapar,
COCTaBbTE AJITOPUTM pEIIeHMS 3aJad paccMaTpUBAEMOIrO THUIA, pa3palboTaiiTe cUcTeMy dYepTexed Uil HILIIOCTPALUH
MOCIE0BATENBHOCTY IIOCTPOCHUS CEUEHNUS).

OueHOYHBIH JIKCT K 3aJaHNI0 (KPUTEPHH OLICHKH):

14 — 15 OauioB BBICTABISIETCS CTYAEHTY, €CIM 4YeTKO OOO3HAueHbl LENH W 3aJadd  YpOKa/MEpONpHATH,
c(hopMyIHPOBaHEI 00pa30BaTEIbHBIE PE3YNBTATHl; CTPYKTYpa ypoKa (MEpOIPHUATHS) COOTBETCTBYET THITYy YPOKa; COAEPIKaHHE
KaX/I0# CTPYKTYpHOH 9acTH ONMCAHO MOAPOOHO U COOTBETCTBYET IEJIN U 3a7a4aM ypoka; hopmupyemsie Y'Y /1 cruraHupoBaHbL
Ha KaXIOM 3Talle ypOoKa; HTOTH YPOKa OTPaKaloT IIOCTABJICHHBIC €N, 3a/Ia9X M Pe3yJIbTaTHI.

12 — 13 GamtoB BBICTABIISACTCS CTYIACHTY, €CM O0O3HAYCHBI ICJIH W 331aYd YPOKa/MEPONPHUITHS, CHOPMYIHPOBAHBI
0o0pa3oBaTenbHBIE PE3YJIbTAThl; CTPYKTYpa YpOKa (MEpONPHUSTHSA) COOTBETCTBYET THILy YPOKa; COJEpKaHHE KaKIOW
CTPYKTYPHOH YacTH HEJJOCTATOYHO IMOAPOOHO pacKphIBAET IeNH U 3a/1a4u ypoka; opmupyembie Y'Y ]l crimaHupOBaHBI HE IS
KaXI0T0 dTana ypokKa; UTOT'H ypOKa HEOCTaTOYHO OTPaXaroT NOCTaBJICHHBIE LIENH, 3aa4l U Pe3yJIbTaThI.
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10 — 11 6ayI0B BEICTABIISIETCS CTYJICHTY, €CJI HEYETKO C(hOPMYIIHPOBAHBI LIEJIH, 3a]1a41 U 00pa3oBaTesIbHbIC PE3YJIbTATHI
ypoka (MepomnpusTHs); CTPYKTypa Ypoka (MEpONIpHATHs) COOTBETCTBYET THILy YpOKa; COJCP)KaHHWE KaXJOW CTPYKTYpHOMH
YaCTH HEIOCTATOYHO IT0IpOOHO pacKphIBaeT LIEIH U 33/1a4u YpoKa; popMupyemble Y Y /] criiiaHupoBaHb! He U1l KAKO0T'0 ITarna
ypOKa; UTOT'H ypOKa HEOCTATOUYHO OTPaKalOT IOCTABJICHHBIE 1€, 3a]Ja4l U PE3yIbTaThl.

Menee 10 GayuioB BBICTABIISICTCS CTYACHTY, €CIM COOOIIEHHE HE YIOBIETBOPSET HA OJHOMY M3 BBILIE NEPEUNCICHHBIX
KpUTEPHEB.

3anmanue 4. Tum: KOHTpONBEHAs paboTa

Kontponsras padora 1.

Omnucate METOMKY PELICHUS CIEAYIOINX IIATH 3a1ad.

BAPHAHT 1

1. U3 nyHkTa A B IyHKT B, paccrosiHue MeX1y KOTOPBIMH PaBHO 8 KM, OJJHOBPEMEHHO BBIILIH JIBa JIDKHUKA. CKOPOCTH
OJTHOTO M3 HUX Ha 4 KM/4 MEHbIIIE CKOPOCTHU Apyroro. JIBDKHUK, KOTOPBIi epBBIM NMpUOBLI B B, cpasy e noBepHys 00paTHO
U BCTPETUIJI APYroro JbDKHUKA yepe3 45 MUH mocie Bbixoja u3 A. Ha kakoM paccTOsIHMM OT IMyHKTa A Mpou30IIa BCTpeya?

2. B arenbe mocTymnuio 1o oJJHOMY KycKy Y€pHOM, 3eJIeHO! M CHHEW TKaHHU. XOTs 3eJICHOH TKaH! ObUIO Ha 9 M MEHbIIE,
YeM 4YepHOi, ¥ Ha 6 M OoJblile, YeM CHHEH, CTOMMOCTh KyCKOB OblIa 0JJMHaKOBOW. VI3BecTHO, 4TO0 cToMMOCTh 4,5 M 4epHOU
TKaHH paBHa CTOMMOCTH 3 M 3eneHoi u 0,5 M cuHeld BMecTe. CKOJIBKO METPOB TKaHU OBUIO B KAXKAOM Kycke?

3. CKOJIBKO KT BOJBI HYXHO BRIApuTh U3 0,5 T LEITI0I03HOM Macchl, cosepxarieit 85% BoibI, YTOOBI ITOYyIUTh Maccy
¢ conepxanueM 75% Bonpl?

4. Hacoc moxetr BbIKauaTh u3 OacceitHa 2/3 Bomel 3a 7,5 muH. IIpopaboraB 0,15 4, Hacoc ocranoBumics. Haiitu
BMECTUMOCTH OacceifHa, eciii 1ocie OCTaHOBKU Hacoca B 6accelHe ele 0cTaloch 25 M BOJIBI.

5. Yucnurenn Tpex NaHHBIX OpoOei MpomopruoHanbHbl yncaaMm 1,2 u 3, a oOpaTHbIe BEIMYHHBI COOTBETCTBYIOIINX
3HaMeHaTeNel MpomopIHoHanbHb! uncnaM 1, 1/3 u 0,2. Haiitu 3ti apobu, eciii ux cpegHee apupmerndeckoe paBHo 136/315.

BAPUAHT 2.

1. Ot npucTanu B ropoJi OTIpaBUIIach JIOAKA CO CKOPOCTHIO 12 KM/4, a yepe3 Hodaca nociie Hee B TOM JKe HaIlpaBJIeHHN
BBIIIICJT TAPOXOJT €O CKOpPOCThio 20 kM/4. KakoBO paccTosHHE OT MPUCTAHM JI0 TOPOJIa, SCIH MapoXo/1 MPHIIeI Tyaa Ha 1,5 1
pausbIe noaxku?

2. Moxno usroroputs 9000 netaneii Ha HECKOIBKHX HOBBIX CTAHKAX OJTUHAKOBOM KOHCTPYKIIMU U OJTHOM CTaHKE CTapoit
KOHCTPYKIINH, pabOoTaloIeM BIBOE MeJIEHHEE KaX0T0 U3 HOBBIX CTAHKOB. MOJKHO U 3TOT CTaphlii CTAHOK 3aMEHUTh HOBBIM
CTaHKOM TOH e KOHCTPYKIMH, YTO M OCTaJIbHBIE. Tor/a Mo BTOpoMy BapHaHTy Ha KaXXJJOM H3TOTOBIsUIOCH ObI Ha 200 neraneit
MEHBIIIE, YeM Ha OJJHOM HOBOM CTaHKE II0 IIepBOMY BapuaHTy. CKOJIBKO BCEro ObUIO CTAHKOB?

3. Kycok crmaBa Menn m miuHKa Maccoi B 36 kr coaepxut 45% meau. Kakyro Maccy Meau Hy>KHO JOOAaBUTh K ATOMY
KYCKY, 9TOOBI ITOJTydeHHBIH HOBBIN crutaB coxepxain 60% mean?

4. TpakropHas Opuraga MOXKeT BcraxaTh 5/6 ydacTka 3emun 3a 4 9 15 muH. Jlo o0eneHHOTO IepephiBa Opuraa padoTana
4,5 4, mociie 4ero OCTaTUCh HeBCIaxaHHBIMH elle 8 ra. Kak Benuk OblT y4acTok?

5. Haiitu nBa nBy3HauHBIX 9cna A u B o ciexyronum ycnousM. Ecian gucio A Hamucath Briepean 3anucy yncia B
U TIOJIy4YE€HHOE YETHIPEX3HAYHOE YUCIIO Pa3/eNuTh Ha yucio B, To B wactHOM monyuntcsa 121. Ecnu sxe uncino B Hamumcats
BIIEPEIH YHCa A U MOJTyYCHHOE YETHIPEX3HAYHOE YUCIIO Pa3AeINTh Ha A, TO B YaCTHOM HOIyduTCs 84 U B ocTaTke 14.

BAPUAHT 3.

1. Typwuct npomsli o peke Ha goake 90 kM u npouten nemrkoM 10 kM. IIpu 3ToM Ha nemui myTh OBLIO 3aTpadeHo Ha
4 4 MeHbIIIe, YeM Ha IyTb 110 peke. Ecim ObI TypuCT 1Iel NEeNIKOM CTOJIBKO BpEMEHH, CKOJIBKO TIIBLI, a IJIBUT CTOJIEKO BPEMEHH,
CKOJIBKO M€ MEeIIKOM, TO 3TH PACCTOSHUS ObUTH ObI paBHBI. CKOJIBKO BPEMEHH OH IIEJ IIEIIKOM U CKOJIBKO BPEMEHH IUIBLI MO
peke?

2. Yucnurenn Tpex apoOei NMponopruoHaIBHBI yuciaaM 1,2,5, a 3HaMeHaTeJ COOTBETCTBEHHO HPOIIOPINOHAIIBHBI
gucaam 1,3,7. Cpenree apudmerndeckoe 3Tux qpodeit pasHo 200/441. Haittu 3ti npoou.

3. Kaxpas u3 1ByX MallMHUCTOK IepereyaTbiBajia pyKonuchk B 72 crpaHunsl. [lepBas MammHUCTKa TepeneyarsiBaia 6
CTpaHHI] 32 TO K€ BpeMs, 3a KOTOpPOe BTopas mepernedarbiBajia 5 cTpaHun. CKOJIBKO CTpPaHHMIl HeperedaThiBaia Kaxjaas
MaITMHUCTKA B 4ac, €CIIM MepBas 3aKoH4mIa padoty Ha 1,5 4 ObicTpee BTOpOii?

4. HMwmeetcs KyCOK cIIaBa MEIIM ¢ OJIOBOM 00111ei Maccoi 12 kr, conepskantuii 45% mean. CKOIBKO YHCTOTO 0JIOBA HAJIO
pUOABHUTH K 3TOMY KYCKY CIIaBa, YTOOBI MTOJTydeHHBIH HOBBIH cIutaB conepxain 40% mexn?

5. PaGouwmii nenp ymeHsmmics ¢ § 1o 7 gacoB. Ha CKOJIBKO MPOIIEHTOB HY>KHO TMOBBICHTH NTPON3BOAUTENFHOCTE TPY/A,
4TOOBI IIPH TEX XKe paclieHKax 3apaboTHas miara Bo3pocia Ha 5%”?

BAPUAHT 4.

1. B oxmHom Oacceitne umeercst 200 ky0. M Bozpl, a B apyroM — 112 xky6. M OTKpBIBaIOT KpaHBI, 4epe3 KOTOpbIE
HAaIoJHSIOT OacceiHbl. Uepe3 CKOJIbKO 4acoB KOJIMYECTBO BOJBI B OacceitHax OyJeT 0JMHAKOBBIM, €CJIM BO BTOpOH OacceiH
BJIMBAeTCs B 4ac Ha 22 Ky0. M OoJblIIe BOBI, YEM B IIEPBBIN?

2. Crapmmii OpaT Ha MOTOILMKIIE, a MIIQIIINN — Ha BEJIOCHUIIE/IE COBEPIIMIN JABYXYaCOBYIO 0€30CTAHOBOYHYIO ITOE3/IKY
B Jiec 1 00paTHO. [Ipr 3 TOM MOTOIMKIIMCT MPOE3KaT KKIABIA KM Ha 4 MUH. ObICTpee, 4eM BejocutieAncT. CKOJIBKO KM Mpoexal
KaXXIbIi 13 OpaTheB 3a 2 yaca, €CIM U3BECTHO, YTO IIyTh, IPOACTAHHBIA CTapIInM OpaToM 3a 3To Bpems, Ha 40 kM Gopmie?

3. 3agymaHo 1enoe noJjoxuTeabHoe Yucio. K ero 3anucu npucoeuHuIy crpasa qudpy 5 ¥ U3 NOITyYEeHHOTO HOBOTO
YHCNIa BBIWIN KBagpaT 33AyMaHHOTO 4uciia. Pa3sHOCTh pasmenwin Ha 3aJyMaHHOE YHCIIO, BBIWIM 33JyMaHHOE YHCIO U B
pe3yJpTaTe noaydmnu equauny. Kakoe uucio 3axymano?

4. CmaB Menu ¢ cepeOdpoM conepkuT cepedpa ua 1845 r 6ombine, yem Menu. Eciim k HeMy 1006aBHTh HEKOTOPOE YHCIIO
YHCTOTO cepedpa, 1o Macce paBHoe 1/3 Macchl yncTOro cepedpa, MepBOHAYANBEHO COJEPIKABILETOCs B CIUIABE, TO IOJYIHTCS
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HOBEI#I cIIaB, copepskarmii 83,5% cepedpa. KakoBa Macca criiaBa 1 KakOBO IIEPBOHAYAILHOE MIPOIICHTHOE COACPIKAHIE B HEM
cepebpa?

5. Tluensl, mepepabaThiBasi IBETOYHBIM HEKTAP B M, OCBOOOKIAIOT €ro OT 3HAYUTEIBHOM YacTu BOJbI. MccnenoBanus
MOKa3alid, YTO HEKTap OOBIYHO COACPKUT OKoio 70% BOIBI, a MOIYYCHHBIH M3 HErO MEHA COJCPXKHUT TONBKO 17% BOJBL
CKOJBKO KT HEKTapa IPUXOIUTCS epepadaThIBaTh MUeaaM Uil Hoxy4eHus 1 kr mema?

15 GanmoB — BepHO pEHICHBI 3aa4d; BBIIEICHBI BCE JTAllbl PEMICHHS B KaKJOW TEKCTOBOW 3agade, COCTaBJICHA
MaTeMaTHuecKass MOJENb 3a7adul; BEPHO BBIIIOJHEHO PELICHHE 33aJaddl B PAMKaxX IOCTPOCHHON MaTeMaTHYECKON MOENH;
rpaMOTHO O()OPMIICHO 3aIHCh PEIICHUS.

12 GammoB - BepHO pemieHBl 4 3agadu; BBIACIICHBI BCE ATANlbl PEIICHUS B KaXXIO0H TEKCTOBOW 3ajade, COCTaBIICHA
MaTeMaTHuecKass MOJENb 3a7adl; BEPHO BBIIIOJHEHO PELICHHE 33aJaddl B PaMKaxX IOCTPOCHHOH MaTeMaTHYECKON MOENH;
rpaMOTHO O(OPMIICHO 3aluCh PELICHHUs BBIJEJICHBI BCE OTalbl PEIICHUS B KaXIOW TEKCTOBOW 3ajaye, COCTaBJICHA
MaTeMaTHuecKasi MOJENb 3a/Jadl; BEPHO BBINOJHEHO PELICHHE 33Jadl B paMKax MOCTPOSHHON MaTeMaTH4ecKOM Mojeny;
rpaMOTHO 0(hOPMIICHO 3aIHCh PEIICHUS.

9 OawioB — BEpHO pEUIeHBbl 3 3ajayd; BBIICJCHBI BCE JTalbl PEIICHUS B KaXIOW TEKCTOBOHM 3ajade, COCTaBJIECHA
MaTeMaTHuecKasi MOJENb 3a/adl; BEPHO BBINOJHEHO PELICHHE 3a/laud B PaMKaX MOCTPOECHHON MaTeMaTH4ecKoil mojeny;
rpaMOTHO 0()OPMIICHO 3aIHCh PEIICHUS.

6 OamIoB — BEpHO peIIeHbI 2 33Ja4d BBIACIEHBI BCE JTAIBl PEUICHUS B KaKAOM TEKCTOBOW 3ajade, COCTaBICHA
MaTeMaTHuecKass MOJIENb 33a7aul; BEPHO BBINIOJHEHO PEIICHHE 33aJadll B paMKaxX MMOCTPOCHHON MaTeMaTH4ecKOW MOJEIH;
IpaMOTHO 0()OPMIICHO 3aIHCh PEIICHUS.

3 Oamra — BepHO pemieHa | 3ajgava; BBINEJNCHBI BCE ATallbl PEMICHMS B KaXXAOW TEKCTOBOM 3amade, COCTaBICHA
MaTeMaTHdecKass MOJIENb 33a7a4dl; BEPHO BBINIOJHEHO PEIICHHE 3aJadll B paMKaxX MMOCTPOCHHON MaTeMaTHYeCKOH MOAenw;
IpaMOTHO 0()OPMIICHO 3aIHCh PEIICHUSL.

0 — oTCcyTCTBYeT BepHOE pellIeHHe B KaXKA0H 3a1ade.

KonrponbHas pabora 2.

KonrponbHas padborta

Bapmnasnr 1

3anaya. B paBHOOenpenHblit Tpeyroiapauk ABC Bnmcana okpykHoOCTh. [lapaiuienbHo ero oCHOBaHHIO ac MpOBeleHa
KacaTeIbHas K OKPY>KHOCTH, TIepeceKarolias 00KOBbIe CTOPOHHI B Toukax D u E. Haiinure pagmyc okpyxHocTH, eciu DE =
8, AC =18.

3anmanue 1. Brigenmure yciaoBue u 3aKIIFOUEHHE U3 TEKCTA 3aa49H.

3amanue 2. ONUMIATE MOWCK PEIISHHS 3aJa9 C TOMOIIBIO0 COBEPIICHHOTO aHAIN3A.

3amanue 3. 3anwmuTe pelIeHne 3a1a4d C IIOJHBIM 00OCHOBAHUEM JICHCTBUI.

3ananue 4. Ilepeuncinre OCHOBHBbIE TeopeTHYecKue (DAKThl, 3HAHWE KOTOPBIX HEOOXOAMMO JUIsl PEIIeHUs] TAHHOW
3a/1a4m.

3amanue 5. 3anuIInTe U3BECTHBIE BaM MPU3HAKN PaBHOOEIPEHHOTO TPEYroJIbHUKA.

Bapmnanr 2

3anaya. [lan pom6 ABCD. OxpyKHOCTb, OnucaHHasi okojo TpeyronbHuka ABD, nepecekaer 0oJblIy0 JuaroHajb
pomba ac B Touke e. Haiinute CE, ecniu AB = 85, BD = 16.

3anmanue 1. Beigenurte yciaoBue U 3aKIIFOYEHUE U3 TEKCTA 3aJadH.

3amanve 2. ONUMIATE MOWCK PEIICHHS 33aa9d C TOMOIIBI0 COBEPIICHHOTO aHaJIH3a.

3amanue 3. 3anumuTe perieHne 3a1a9d C MOJHBIM 00OCHOBaHUEM JCHCTBUI.

3amanue 4. IlepeuncinuTe OCHOBHBIC TeopeTHUeCKHe (PAKTHI, 3HAHHE KOTOPHIX HEOOXOIMMO U PEUICHUS NaHHON
3a/1a4m.

3amanue 5. 3anumuTe U3BECTHBIC BaM MPU3HAKH MPSIMOYTOIBHOTO TPEYTOJIbHHKA.

Bapmanr 3

3amaua. OKpyKHOCTh, BIIUCAHHASI B POMO, JACIUTCS TOUKAMU KaCaHHs Ha IyTH, JUIMHBI ABYX U3 KOTOPBIX PABHBI 3T U .
Hatigure miomane pomoa.

3amanue 1. Beiaenure yclioBUe U 3aKIIOUCHNE U3 TEKCTA 3a7a4H.

3amanue 2. ONUIINTE TOXUCK PEIICHHUS 3a]]a9y ¢ TTIOMOIIHIO COBEPIIICHHOTO aHAJIN3a.

3anmanue 3. 3anuIuTe perieHUe 3a1a4U C MOJHBIM 00OCHOBAaHUEM JCHCTBUI.

3anmanue 4. IlepeuncnuTe OCHOBHBIC TeOpEeTHUYECKUE (DAKTHI, 3HAHHE KOTOPHIX HEOOXOIMMO U PEUICHUS JaHHOW
3a1aun.

3anmanue 5. 3anuminTe U3BECTHHIC BaM MPU3HAKY MPSMOYTOJIBHHKA.

BapuanT 4

3amava. OKpyKHOCTbH, OTIMCAHHAS OKOJIO MPSIMOYTONBHUKA, ISIIUTCS €r0 BEPIIMHAMHY Ha IYTH, JUTHHBI IBYX U3 KOTOPBIX
paBHbl ST 1 . HaliguTe muionaas npsiMOyrojibHHUKA.

3amanue 1. Beiaenure yclioBUe U 3aKIIOUYCHNE U3 TEKCTA 3a7a4H.

3amanue 2. ONUIINTE TTOUCK PEIICHHS 3a]Ia49H C TIOMOIIBIO COBEPIIIEHHOTO aHAN3a.

3amanue 3. 3anuImmuTe pemeHne 3a1a9d ¢ TOJTHBIM 000CHOBAHUEM JICHCTBHH.

3amanue 4. IlepeyncnuTe OCHOBHBIE TeopeTHUecKne (aKThl, 3HAHHE KOTOPHIX HEOOXOIMMO IS PEUICHUS JTaHHOMN
3a/1a4m.

3anmanue 5. 3anuuInTe U3BECTHHIC BaM IPU3HAKH MMapajuIieIorpaMma.
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15 GaymioB — BepHO BBINOJIHEHBI BCE 33/1aHMS; BBIICJICHBI BCE ATANbl PELICHHS B 33j1a4e, COCTaBJICHA MaTeMaTHiecKas
MOJeNb 3aJaud; BEPHO BBHINOJHEHO pELIEHHE 3aJadd B paMKaX HOCTPOCHHOM MaTeMaTHYeCKOM MOJIenu; IpaMOTHO
0opMIICHO 3aIUCh PEIICHHST; TPAaBUIIBHO BBITMCAHBI TPU3HAKU F€OMETPUIECKON (PUTYPHI.

12 6annoB - BEepHO BHINOJHEHBI 4 3a/aHus; BBIJCICHBI BCE ATAIbl PEIICHHS B 3ajaye, COCTaBJICHA MaTeMaTHYecKas
MOJieNb 3aJjaud; BEPHO BBHINOJHEHO pELIeHHEe 3aJaddl B paMKaxX MOCTPOCHHOM MaTeMaTH4ecKodl Mojenu; TpaMOTHO
0(OpMIIEHO 3aIiCh PEIICHNS; TIPABUIBHO BBITHCAHBI TPU3HAKN T€OMETPHUIECKOM (pUrypsl

9 OamnoB — BEpHO BBHINOJIHEHB! 3 3aJaHUS; BBIACICHBI BCE STAllbl PEIICHUS B 3aJade, COCTABICHA MaTeMaTHIECKas
MOJENb 3a7a4d; BEPHO BBIIOIHEHO pENICHHE 3aJadd B paMKax I[OCTPOCHHON MaTeMaTHIeCKOW MOAEIH; TPaMOTHO
0(OpMIIEHO 3aIiCh PEIICHHS; TIPABUIBHO BBITHCAHBI TPU3HAKN T€OMETPHUIECKOM (pUrypsl

6 Oa;IoB — BEpHO BBHINOJIHEHB! 2 3aJaHUs; BBIACICHBI BCE STAllbl PEIICHUS B 3aJade, COCTABICHA MaTeMaTHIECKas
MOJieNb 3aJjaud; BEPHO BBHINOJHEHO pELIeHHEe 3aJaddl B paMKax IIOCTPOSHHON MaTeMaTH4ecKoil MOAenH; TPaMOTHO
0QopMIICHO 3aIiCh PELICHHST; TIPABUIBHO BBIITHCAHBI TPU3HAKU F€OMETpUUECKOi GUryps6 6amios

3 Gaa — BepHO BBINIOJIHEHO | 3aJjaHue; BBIACICHBI BCE ITAIlbI PEIICHNUS B 33/1a4€, COCTaBIeHa MaTeMaTHuecKast MOJIENb
3aJ1a4M; BEPHO BBIIIOJIHEHO PEIICHUE 33/1a41 B paMKaXx IMOCTPOCHHOM MaTeMaTHYECKOH MOJIENIN; TPaMOTHO 0hOpMIICHO 3aIHCh
pEeLICHUs; IPAaBUIIBHO BBINKCAHBI IPU3HAKKA T€OMETPHYECKOM (UTYPHI.

0 — 3agava He pelieHa, MPU3HAKK FeOMETPUUECKO QUTypsl He ChOpMYITHPOBAHBI.

Kontponpnas pabdora 3
Bapmanr 1
3ananue 1. Pemure 3agaun 1 — 5 3neMeHTapHBIMU CPEJICTBAMHU.

_nQ_oxtl
1. HaiiTu MHOXeECTBO 3HAYCHUN (byHKum/Iy =3-2 .
ye -12
Haiinure Hau6onbee 3HaueHne GpyHkimu S Zx—3sinx+2

_ 2
f(x) =log ,(26 - x) Ha npomexyTke [0;
_4 X 3cos3x—J§sin3x

Vi,

2

3. Haiigure HauMeHblee 3HaYeHNE QYHKIUH
4, Haiinure HauGomnblee eNoe 3HaUeHHe GYHKIHH Y —
5

. Haiigure Hanbosbiee 3HAYCHUE (PYHKIIUU y=—x+ 4\/; +1 . [Ipn kaKoM 3HaUYE€HUHU apTyMEHTa OHO JIOCTUraeTcs?
3aganue 2
[lepeuncnute 0OCHOBHBIE TeOPETHIECKHE (PAKTHI, KOTOPHIE OBLIM UCTIONB30BAaHBI IPU perIeHun 3aqa4d 1 — 5.
BapuanT 2
3ananue 1. Pemmre 3agaun 1 — 5 3neMeHTapHBIMU CPEJICTBAMHU.

—__9.2x1
1. HaiiTu MHOXeECTBO 3HAYCHUN (byHKuI/my =-2:37 +4 .

2

y= . 2
2. Haiiaute Haubonpliee 3HauYeHE QYHKIUN 4—-3sin x—cos” X
2
f(x)= Iogl(x -1
3. Haiinure HanMeHbIIee 3HAYCHUE (PYHKIINU 3 Ha TPOMEXYTKE [ v10 ;5]
1

4y =135

(sin2x—cos2x)

4. HaifmuTe HaMMEHBIIIEE IIeJI0e 3HaUYeHUE ()YHKIIH

5. Haiinure HauMenblee 3HaueHune GyHkuu Y = X~ 6x . Ilpu xakoM 3HaYeHHUHU apryMEHTa OHO AOCTHTraeTcs?

3aganue 2

[lepeunciure OCHOBHBIE TEOpETHUECKHE (DAKTHI, KOTOPBIE OBLIM MCITIONBF30BaHbI IPH pemeHuH 3a1a4 1 — 5.
Bapmuanr 3

3amanme 1. Pemmure 3amaun 1 — 5 aneMeHTapHBIMH CPEACTBAMH.

_ x-1
1. Haiitn MHOXeCTBO 3HaueHHil hyHKIIE Y ~ 2437

—4

Y= 2
2. Haiijure HanMeHblIee 3HaUeHUE QYHKIIUK COS” X—2C0SX—3

(40-x?) 0I5 |

3. Haiigure HauMeHbIIee 3HaUYeHNE QYHKINT f(x)=log,

y= 11- (%)\/Esinxwosx

Ha MMPOMEXKYTKE [

4. HaifnuTe HanMEHBIIIEE IIeJI0e 3HaUeHNe (HYHKIINN

)= x> +10
5. Haiigure HanGombIIee 3HaYeHUE QYHKIIUH X +5 ITpu xakoM 3HAUEHUH apTyMEHTa OHO JOCTUTAETCs?
3aganue 2
[Tepeuncnure OCHOBHBIE TeOpETHIECKHE (PAaKTHI, KOTOPHIE OBIIH NCTIOIB30BAaHBI IPU perIeHun 3a1a4d 1 — 5.
Bapuant 4
3anganue 1. Pemute 3agauu 1 — 5 aneMeHTapHBIMU CpEACTBAMU.
2 . 5x+1 _ 3

1. HaiiTi MHOXXECTBO 3HAUCHUH (YHKINU Y=
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6

Y=o o
2. Haiizure HauMeHblee 3HaucHue GyHkun 2 —COSX—Sin " X
2
f(x)=log,(x" -3)
3. Haiinure HanGonbiee 3HaueHUE QyHKIUM 5 Ha IPOMEXKYTKE [2 V7 ;7]

3
—7.22

(sin4x+cos4x)
4. Haiinqute HanOoIbINCE [0 3HAUCHUE () YHKIIUU y=
2
x“+6

o y=
5. Haiinure HauMeHbIuee 3HaYeHne pyHKIMKH X +8 . [Ipu KaKOM 3HaYECHHH apryMEHTa OHO JJOCTUraeTcs?

KontponsHas pabora 4.
16 BapuaHT

y f(x)=x° . X y

1. KaxoBo B3anMHOE pacIioyIo’KeHHIE KacaTeNbHOU K rpaduKy GyHKINH (x) B TOUKE ¢ abCICcoii  ° =1 1 mpsivMoi
y=3x+5?

2. Haiinute HanMeHpIIee 3HAYCHNE [UTMHBI OTPE3Ka MPSIMOit ¥ = g, KOHITBI KOTOPOTO pUHAIJIEkKAT rpaduKaM ¢ yHKITHN

f(x) =2x -1+ x?

3. Haiiaure miomaas GUrypsl, OrpaHMYEHHON KpuBoit Y = V 2x , KacaTeNIbHOM K 3TOM KpHBOH B TOUKe ¢ abcruccoit X0 =
0,5, u psimoii y = 0.
4. Cpenu paBHOOCAPEHHBIX TPEYTOJIBHUKOB C JAHHOI OOKOBOM CTOPOHOW ¢ HAWTH TPEYroIbHUK HANOOIBINEH MIOIIA/IH.

ny=2x.

y :lsin 2X —sin x

5. B kakux Toukax KacarelbHble K rpaduky QyHKIHH napaJuleNibHbI npsiMoit y + x — 1 = 07
17 Bapuant
. f(x)=4-x° . Xy
1. KakoBo B3aMMHOE PacIIOJIOKEHUE KacaTeNbHOU K rpaduKy QyHKIUH B TOYKe ¢ abcmuccoil -~ =2 u

PSIMOH y = & - 4x?
2. Haiigure HanMeHblIee 3HAYSHUE JTTMHBI OTPE3Ka NPSMOM ¥ = @, KOHIIBI KOTOPOTO MpHUHa UIeXaT rpadukam (yHKIMiA
12

Y= % L y=2x+x*+5

3. Haiigure mnomanp GUrypsl, orpaHuueHHON rpadukoM GyHKIHH

n

y=sInX .
, KacaTelbHOU K rpauKy B €ro TOUKE ¢

abcruccoi %o _ T, U IpsAiMoi x =0,57.
4. Cpenu paBHOOEAPEHHBIX TPEYTOJBHUKOB C TJAHHOI OOKOBOI CTOPOHOH ¢ HAWTH TPEYroJbHUK HANOOIbIIEH IIIOMTa TH.
5. Haiitu ypaBHeHue mapaboinsl y = x? + 6x +c, Kacarouieics npsimoit y = x B Touke M(1,1).
18 Bapuant

. =2x3 .
1. SlBasiercst nu npsiMasi y = 6x + 4 kacarenbHO# K rpaduky QyHKIUN y ? Ecnu 1a, TO HAlMTe KOOPANHATHI TOUKH

. . Ly =2x3
kacanus. Haiinute Bee o6IIie TOUKY PSIMOH y = 6x + 4 1 KpHUBOM y .

2. Haiigure HauMeHblliee 3HAUYEHHE TUIOMIAAN (GUTYPbI, OTPAHHMYCHHOMN JIMHUSMH Y = cosx, Y =SiN2X—2,X=bwu X =
VA

b+ 3.

3. Haiitu mnomans ¢urypsl, orpanuueHHoi rpapukom GyHknnu y = 0,5x? - 2x + 2 1 KacaTeJIbHBIMU K IpaduKy 3TOH

¢ynximu B Toukax (1;2) u (4;2).
4. Haiitn AnUHBI CTOPOH NPSAMOYTOJBHUKA HAUOOJBIIEH IUIONIA 1, BIHCAHHOTO B MPSMOYTOJBHBIA TPEYTOJIbHUK CO
cropoHamu 18, 24 1 30 cM 1 UMEOLIETO ¢ HUM OOIINI MPSMON YTOIL.

5. T'paduk byHKIIMN y=2-v2x+2 nepecekaer och abcmuce B Touke K, a KacaTenbHas K rpaduKy MepecekaeT och
abcuucc B Touke C. HamummTe ypaBHEHHE 3TOM KacaTeIbHOM, €CIIM Havallo KOOPAWHAT ABIseTcs cepeanHon orpeska KC.
19 BapuanT

3 3 1
y=—Sx-— f(x)==x"—x
1. WsBectHO, 4TO mpsiMas 4 32 gpnsercs kacaTenbHON K TpaduKy (yHKIHH 2 ? Haiigure
KOOpJIUHATBI TOYKU KacaHusl.

2. Touxa A nexut Ha rpaduke GyHKuuu y = f(x), Touka B — Ha ocu Ox, u ee abcuucca paBHa OpJHMHATE TOYKH A.

Haiinure HanMeHbIIee 3HaUYEHNE TUTOIIA U Tpeyroibanka OAB, rie Touka O — Hadano KOOpJMHAT, f(x) = V3-cos2x—2sin x
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3. HaiiTu wiomaap ¥ MEpUMETpP TPEYTOJIbHUKA, 00Pa30BAaHHOTO OCSIMU KOOPIHMHAT U KAacaTeIbHOW, MPOBEACHHOU K
Az

rpaduky GyHKIMH y = 3SiNX B TOYKE Xo =3,

4. B paBHOOEqpEHHBIH TPEYTOIBHUK C ITMHAMH CTOPOH 15, 15 n 18 cM BiicaH mapasierorpaMM HanOOoIIbIIeH IO H
Tak, YTO yToJI IPH OCHOBaHWUH y HUX 00muii. HaiiTn AmiHEI cTOpOH mapaiuiesiorpamMmma.

1

5. Hammmure ypaBHEHHE KacaTelbHOW K Tpaduky (yHKIHA y=(2+3x) ,
paBHOOEIPEHHBIH TPEYTOJIbHHK.

20 BapuaHT

1. Haiitu ypaBHeHue mapaboibl y = x? = 6x + ¢, Kacarwouieiics npsamoit y = x B touke (1;1).
0<x<r7

BBICEKAIOMICH Ha OCAX KOOPIUHAT

2. Haiitu koopauHaTH TOuku M, nexaineit Ha rpaduke GyHKIUA Y = I + cosx TIpu

oT mpsimoii X 3+2y+4=0

1 HalMEHee ylaJeHHOU

_X+6
3. Brruucnure miomans (GUIypel, OrpaHHYEHHOH rpaguxoM GyHKIUU X, KacaTelpHOH K rpaduxy 3Toi

X
dyHKImK B Touke ¢ abermecoit  ° = 1 u npamoit x = 3 (In3=1,1).
4. BokoBas CTOpOHA PaBHOOCAPCHHOW Tparelud pPaBHA €¢ MCHBIIEMY OCHOBaHHIO. KakoB JOJKEH OBITH yroJ mpu
0O0JIBIIIEM OCHOBAHUH, YTOOBI IJIOMIA b TPANCIIUH ObliIa HAHOOJBIICH?

. y = x® —5x°
5. Haiigure Bce oOmmue To4YkH rpaduka HyHKIHN

KacaHus?

u npsmoit y + 7x — 3=0. EcTp 1 cpemu HAX TOUKH

OI11eHOYHBIH JIUCT K TUTIOBOMY 3a/1aHHIO (KPUTEPHUU OLIEHKH):

15 GanmnoB — BepHO BBHIMOJHEHBI BCE 3aJaHMs; BBIJICJICHBI BCE ATAIlbl PEIICHUS B 3a/1a4e, COCTaBlIeHAa MaTeMaTH4ecKas
MOJIeNIb 3aJjauM; BEPHO BBHIMOJHEHO pEIIEHUE 3aJaud B paMKaX MOCTPOCHHON MaTeMaTH4eCKOW MOJENU; TPaMOTHO
0(OPMIICHO 3aIKCh PEIICHUS.

12 6amioB - BepHO BBHIMOJIHEHBI 4 3a/aHus; BBIJCICHBI BCE JTallbl PEIISHHUs B 3ajadue, COCTaBlieHA MaTeMaTHUecKast
MOJIeNb 3aJadd; BEPHO BEINONHEHO pEHICHHWE 3aJadil B paMKaX MOCTPOCHHOW MAaTeMaTHYEeCKOW MOJIENH; TPaMOTHO
0(OPMIICHO 3aIHCh PEIICHUS

9 GamroB — BEpHO BHITNIONIHEHBI 3 3aJaHUs; BBINEICHBI BCE ATAINBl PEUICHUS B 3ajade, COCTaBICHA MaTeMaTHIECKas
MOJIeNb 3aJadd; BEPHO BEHIOJIHEHO pEHICHHWE 3aJadll B paMKaX MOCTPOCHHOW MAaTeMaTHYEeCKOW MOJIENH; TPaMOTHO
0(OPMIICHO 3aIHCh PEIICHUS.

6 0aymIoB — BEPHO BHITNIOJNIHEHBI 2 3aJaHUs; BBIICICHBI BCE ATAllbl PEHICHUS B 33aJade, COCTABJICHA MaTeMaTHYeCKas
MOJIeNIb 3aJ]auM; BEPHO BBHIMOJHEHO pEIIEHUE 3aJaud B paMKaX MOCTPOCHHON MaTeMaTHYeCKOW MOJENU; TPaMOTHO
0(OPMIICHO 3aIKCh PEIICHUS.

3 Gajyuta — BEpHO BBIMIOJHEHO | 3aaHue; BBIICICHBI BCE ITAllbI PEIICHH B 3a/1a4e, COCTaBJICHa MaTeMaTHYeCKasi MOJIEb
3aJ1aui; BEPHO BBIMOJIHCHO PEIICHUE 33/]a4d B paMKaX MOCTPOCHHON MAaTEeMaTHUECKOM MOJIEIIH; TPAMOTHO 0(hOPMIICHO 3aIIKCh
peuieHusl.

Kontponpnas padora 5.

Tema «Axcnomsl crepeoMeTpun. [lapauienbHOCT B IPOCTPAHCTBE»

1 BapuaHT

3amanune 1. Pemure 3amaun 1- 3 ¢ 000CHOBaHHUEM.

3ananue 2. [locne pemeHnst KaxIOW 3aJaddl BBIIEIMTE OCHOBHBIC TEOpETHUYECKHE (DAKTHI, MCIIOIb30BaHHBIC IPH
pemleHNH KaxkIoW 3amadn. Ha KkakoMm »dTame H3ydeHHs pas[elioB «AKCHOMBI cTepeoMeTpuu. IlapamieiasHOCTH B
MIPOCTPAHCTBEY JaHHAs 3aJada MOXKET ObITh IIPeAIoKeHa i pemenus B 10 kimacce.

3amaun
1. [IBa paBHOOenpeHHBIX TpeyronbHuka ABC u ABD ¢ o0mmM ocHOBaHHEM AB pacloyiokKeHbI TaK, 9T0 Touka C He JeXKHUT

B miockoctn ABD. Ompenennrte B3anMHOE pPacIOJIOKEHHE TNPSMBIX, COACPKAIIMX: a) MEIUAHbl TPEYTOJHHHUKOB,

nposejeHHbIe kK ctopoHam BC u BD; 6) 6uccekrpucs yriioB BCA u BDA; B) BBICOTHI TPEYrOJIbHUKOB, MPOBEJCHHbBIE K

croponam BC u AD.
2. Ilnockocru o u ff nepecekatorcst o npsimoit M. [psimast @ gexuT B II0OCKOCTH o KakoBo B3aMHOE 10JI0KEHUE TPSIMO

a v miockocty B2 ChenaiTe pUCYHOK M MOSICHUTE.

3. B Terpasnpe DABC ZDAB = ZDBC =90° DB = 6, 4B = BC = 12. IloctpoiiTe cedeHue TeTpa’apa IIOCKOCTBIO,
npoxozsien yepe3 cepeauny DB u napannensnoit mockoctn ADC. Haiinure miomanb cedeHust.
2 BapuaHT
3anmanwue 1. Pemmmte 3anaun 1- 3 ¢ oOocHOBaHHEM.
3ananue 2. Tlocne pemieHust KaxaoW 3aJadd BbIJICIUTE OCHOBHBIE TeopeTH4YecKue (haKThl, MCIIOJIb30BaHHBIE IMPU
pelieHur Kaxaoi 3amaun. Ha kakoMm Jrtame wH3ydeHHs pasZeioB «AKCHOMBI cTepeoMeTpuu. llapajienbHOCTh B
MIPOCTPAHCTBEY JaHHAsS 3a7a4a MOXKET OBITh TpeUIoKeHa T penreHus B 10 kimacce.
Bamaun
1. B rtpeyromsuuke ABC AC =12, BC = 5. Haliaure mIoIaas TPeyroJibHUKa, €CIIM: a) Yepe3 MPsIMYyI0, CoaepIKalny AB, u
LEHTP OMMCAaHHOH OKOJIO TPEYTOIbHNKA OKPYKHOCTH MOKHO ITPOBECTH II0 KpaifHEl Mepe IBe pa3innudHbIe INIOCKOCTH; 0)
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CYILIECTBYET MpsiMasi, He Jexamas B miockoctd ABC, mepecekaromias MeAuany BM u conepskamias UEHTP Takoil
OKPY>KHOCTH, KOTOpasi MPOXOAUT uepe3 BepmuHbl B, C u cepeauny croponbt AC.

2. Ortpezok AB mnapamienen miockoctu a, a otpe3ok CD nexut B 310# miockoctu, npudeM AD = CD. MoxHo nu
YTBEPKIaTh, uTo YeThipexyroibHuk ABCD — napamienorpamm? OTBET MOSICHUTE.

3. B rerpasgpe DABC touka M — cepenquna AC. DB = 6, MD = 10, ZDBM =90° [MocTpoiiTe ceueHue TeTpaszzipa
IUIOCKOCTBI0, poXoAsiiel uepes cepeauny pedpa DC, napannensHo mockoct DMB, u HalianTe rutoniaas ceueHusl.

Kontponsuas padora 6.

Tema «IlapanensHoCTh B IpocTpaHcTBe. [lepneHIuKynsipHOCTD B IPOCTPAHCTBE)

1 BapuaHT

3amanne 1. Pemuts 3amaun 1- 4 ¢ 000CHOBaHHUEM.

3aganue 2. Ilocne pemieHWs] KakAOW 3afady BBIIEIUTE OCHOBHBIE TEOPETHUECKHE (DaKThI, MCIIOJIB30BAHHBIC MPU
pelieHny Kaxxaou 3agaun. Ha kakom stane nzydenus pasnenos «llapainenbHocTs B mpocTpaHcTBe. [lepneHIuKysipHOCTb B
MIPOCTPAHCTBEY JIaHHAs 3aJa4a MOXKeET OBbITh MpeAIoxKeHa st penieHus B 10 kiacce.

3ananue 3. [lonbepute WM cCOCTaBbTE 3ajady, KOTOPYIO MOXKHO BKIJIIOYHTH B MTOTOBYIO KOHTPOJBHYIO PadOTy IO
paszzenaM: napaieIbHOCTh B IPOCTPAHCTBE; NEpIEHIUKYIIPHOCTD B IpocTpaHcTBe. [IpuBeaure ee pelieHue.

3anaun
1. TIlycts AB u CD — nuamerpbl BepxHero ocHoBaHus nunuHapa. ['pagycHast mepa ayru AC paBHa 60°. [lnamMeTp HHKHETO

OCHOBaHHMA AB, napautened 4B. Onpeznenure B3auMHOe pacroioxkenue npssmbix CD u AB, 1 YTOJI MEXJy HUMHU.

y y ABCAB,C B
2. B npaBunbHOM TpEyroabHOH mpu3me ABC, Bce peOpa paBHBI ¢, L — cepennna AB, ; M nexwur Ha AC; MC = x.
IToctpoiiTe ceuenne, mpoxosiee uepe3 TouKy M u napamuienbHoe npsMbiM AB u CL. Haiiaure miomnaas cedeHus.

3. B rerpasape DABC £ DAC = Z DABu £ ADC = £ ADB. Jlokaxwute, uto BC-- AD.
4. Tpeyronsauk ABC pacnonokeH BHE INIOCKOCTH a. Ero BepIInHBI yaaleHb! OT INIOCKOCTH ¢ Ha pacCTOsIHUSA, paBHbIe 10,

12 u 8. Haiinute paccTossHuE OT TOUKHU MEepECeUCHUs MeIHaH TPEYroJbHUKA O ATO MIIOCKOCTH.

2 BapHaHT

3amanune 1. Pemuts 3amaun 1- 4 ¢ 000CHOBaHHUEM.

3aganue 2. [locme pemieHnst KaxIOW 3aJaddl BBIICIHTE OCHOBHBIC TEOpETHUYECKHE (DAKTHI, HCIIOIb30BaHHBIC IPU
peneHny Kaxa0i 3anaun. Ha kakoMm srtane n3ydeHus paszaenos «llapamiensHocTs B IpocTpaHcTBe. [leprneHanKyIsipHOCTS B
MIPOCTPAHCTBEY JTaHHAs 3aJa4da MOXKeET OBbITh IpeAioxKeHa Ui pemeHus B 10 kiacce.

3ananue 3. [lonbepuTe MM COCTaBbTE 3a1ady, KOTOPYIO MOKHO BKIIFOUHTH B MTOTOBYIO KOHTPOJIBHYIO padoTy 1o
paszenaM: mapauieNIbHOCT B IPOCTPAHCTBE; NEPIEHINKYIIPHOCTh B IPOCTPAHCTBE. [IpuBenuTe ee peneHue.

3agaun

1. Ortpesku AB u AB, JIBa B3aUMHO MEPIEHANKYJISPHBIX IHaMeTpa OCHOBAaHUs KOHyca ¢ BepmmHoi P. KakoBo B3anmMHOe

pacrosiokeHue IpIMbIX PA AB U KaKOB yToJI MKy HUMHU?

2. UYepes BepunHy TpeyroibHuka ABC npoBelieHa MIOCKOCTh a, napauiensHas BC. Paccrosiaue ot BC 10 TUIOCKOCTH
paBHo 12. Haligure paccTosiHue TOUKM NepeceueHns MeuaH TpeyrojibHuka ABC 10 3TOM MIOCKOCTH.

3. TIlpsmast AB mepecekaeT mapanielbHbIe TUIOCKOCTH @, f3, ¥ COOTBETCTBEHHO B ToUKax 4, B, C, mpuiem AB = 3, BC =17.
[psimast MK miepecekaeT ITOCKOCTH @, 5, ¥ COOTBETCTBEHHO B ToUkax M, K. P, mpnuem MP = 10. Halinute Bce 3HaUCHHS,
KOTOpBIE MOKET IPUHUMATH JunHa MK.

4. B rterpasape DABC pebpo DB nepniernukymsprao mmockocta ABC. Z ABC =90°, BC = BD, touka F — cepemuna AD.
[Moctpoiite cevyeHne TeTpaspa MIOCKOCTHI0, IPOXosIei yepe3 Touky F u nepnenaukymisprao CD.

O11eHOYHBIH JIUCT K TUIIOBOMY 3a/IaHHIO

7 OGayuloB BBICTABIACTCS CTYNEHTY, €CIHM pPEIIeHBl BCE 3aJaud; IPHUBEICHA 3allUCh PEIICHUS 3a/Jad C YESTKUM
000CHOBaHMEM Ka)KIOTO II1ara; BBIICTICHBI BCE TEOPETHIECKHE (PaKThI, HCIIOJIb30BAaHHbIE TIPH PELICHNH 33]1a9; BEPHO YKa3aHO
u 00OCHOBAaHO MECTO JIaHHOH 3aJadyn B CHCTEME YPOKOB IO TeMe «AKCHOMBI cTepeomeTpumn» / «IlapammensHOCTh U
MIEPIICHANKYIIIPHOCTD B TPOCTPAHCTBEY»; COCTABJIICHA 3ajada Uil KOHTPOIBGHOW PabOTHl MO JaHHOW TeMme, MPHUBEICHO €¢
peleHne U yKazaHa ee JUJaKTHIecKas pojb.

6 6aIOB BEICTABISIETCS CTYACHTY, €CIIM PEIICHBI BCE 3aa4M, HO IPUBECHO HEJJOCTATOYHOE 0OOCHOBAHUE BCEX LIAroB/
WJIN JIOITylIeHa BBIYMCIIUTENIbHASI ONIMOKa; BBIAEICHBI HE BCE TeopeTHYecKne (pakThl, NCIOIB30BaHHbIE MTPH PEIICHHUH 3a/1a4;
BEPHO YKa3aHO MECTO JIaHHOW 3aJaull B CHCTEME YPOKOB IO TeMe «AKCHOMBI ctepeomerpun» / «llapamiensHocTs u
NepHEeHANKYIISIPHOCTD B IPOCTPAHCTBEY», HO HEIOCTATOYHO 0OOCHOBAHO; COCTABJICHA 3aJ]1a4a JUIsl KOHTPOJIBEHON paboTHI 110
JIaHHOH TeMe, NPUBECHO €€ PEelIeHUe, HO HE yKa3aHa €€ AUAAKTUYeCcKas pOilb.

5 0aIoB BBICTABISIETCS CTYCHTY, €CIIN PEIICHBI JIBE U3 MTPENIOKEHHBIX 33/1a4 /WM PEIIeHbI BCe 33/1a4H, HO 6 3allUCH
pelieHusT TPUBEACHBI HEIOCTATOYHBIE OOOCHOBaHMS/ WM MOMYIIEHA BBIYMCIWTENbHAs OMIMOKA; BBIAETICHBI HE BCE
TeopeTHdecKue (GaKThl, NCIIOJIb30BAaHHbBIEC TIPH PEIICHHIH 33a/1a4; BEPHO yKa3aHO, HO He 0OOCHOBAaHO MECTO JTaHHOH 3a7a4ydl B
CHCTEME YPOKOB II0 TeMe «AKCHOMEI cTepeomMeTpur» / «[lapamensHOCTs ¥ NepIeHINKYIIPHOCTD B IPOCTPAHCTBEY.

4 Gayta BBICTABISIETCS CTYICHTY, €CIIM PEIICHBI IBE M3 MPENIOKECHHBIX 3a/1a4 /I PEUICHBI BCE 3a/1a4d, HO B 3aIUCH
pemIeHnsT TPHUBEICHBI HEIOCTaTOYHBIC OOOCHOBAaHWS/ WM JOIYyIICHA BBYUCIUTEIbHAS OMIMOKA; BBINEICHBI HE BCE
TeopeTHyeckre (hakThl, HCIOIb30BaHHbBIE TP PEIICHUH 33/1a4; BEPHO yKa3aHO, HO He 000CHOBaHO MECTO JIJaHHOMW 3aJa4yM B
CHCTEME YPOKOB IO TeMe «AKCHOMBI crepeomerpum»/ «llapaienbHOCTh M NMEpIeHIUKYNISIPHOCTh B HPOCTPAHCTBEY;
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COCTaBJICHA 3aJ1a4a JUIsi KOHTPOJIBHOM pabOTHI IO TAHHOM TeMe, HO HEe MPHUBEIICHO €€ PEIliCHUE, HEe YKa3aHa ee NuIaKTHIeCcKast
poJib.

3 Oasia BBICTABJISACTCS CTYACHTY, €CJIHM PEIICHBI IBE U3 MPEATIOKCHHBIX 3a]1a4 /WIIH PEUICHBI BCE 3a7a4M, HO B 3aIlHCH
peIlICHNS MPUBEICHBI HEIOCTATOYHBIC 000CHOBAHUSI/ MITH JOMYIIICHA BEIYUCITUTEIbHAS OIIMOKA; HE BBIICICHBI TCOPECTHUCCKUEC
(akThl, MCIOJH30BAHHBIC TPU PEIICHUM 33]a4; HEBEPHO YKa3aHO MECTO JaHHOH 3a/aud B CHCTEME YPOKOB IO TEeMe
«Axkcuombl crepeomeTpuny/  «llapannensHOCT, W MEPICHAUKYISAPHOCTh B IMPOCTPAHCTBE»;, COCTaBJCHA 3ajaya Juis
KOHTPOJIBHOH paboTHI 10 JaHHOH TeMme, HO He MIPHUBEJCHO €€ PEUICHNEe, He YKa3aHa ee JUIAKTHIeCcKas POilb.

2 Oayuta BBICTABIIETCS CTYICHTY, €CIIH PEIICHBI IBE M3 MPENIOKECHHBIX 3a/1a4 /I PEIIeHBI BCe 3aa4, HO B 3aIUCH
PpelIeHus pUBEIeHBI HEOCTaTOYHBIE 000CHOBAaHUSI/ MM OMYIICHA BEIYUCIUTEIHHAS OIINOKA; HE BHIACTICHBI TCOPETHIECKIE
(akTHI, HCIIOB30BAHHBIC NIPH PEUICHUH 33/1a4; HE yYKa3aHO MECTO JAHHOW 3aJjaddl B CHCTEME YPOKOB IO TeMe «AKCHOMBI
crepeometpun» / «[lapamnenbHOCTs W MEPIEHANKYISIPHOCTh B MPOCTPAHCTBEY; HE COCTABJIICHA 3a/ava I KOHTPOJEHOU
paboTHI O TAHHOH TeMe.

1 Gay1 BRICTABISICTCS CTYACHTY, €CITU paboTa HE YJOBICTBOPSET MEPCUUCICHHBIM B MPEIBITYIINX MTYHKTaX KPUTECPHUIM
OLICHKH.

Konrponbnas pabora 7.

Tema. CkpemuBaromuecs npsiMbie

1 BapuasT

Pewnts 3anauy

Jau xy0 MNPQM,N,RQ; ¢ peopom m, K — cepenuna pebpa MiN, Haiinute yroa u paccrosiHue MeXay OpsMbiMu: 1)
NM. ; QP 2) MK 1 NP; 3) MK 1PN 4) NiQu yMiP . 5y NM, PN, ) MiP  N,Q

2 BapHaHT

Pewmuts 3anauy

Han xy6 MNPQM,N,RQ; ¢ pebpom m, E — cepenuHa pedpa NlPl. Hatinure yrom u paccTossHue MEXIy IPSAMBIMU: 1)
NN; y op: 2) PQ uMiE; 3) QQ yMiE: 4)NQ  Mp; 5) ME uNP; 6) NiP 1 FRQ .

3 BapuaHT
Pewnts 3anauy

Jan ky6 MNPQM,N,RQ, ¢ pedpom m, K — cepenuna pedpa NlPl. HaiinuTe yros u paccTosHue Mexay NpsaMbIMU: 1)
MM, QP; 2) NN, HQPl; 3) QP uMiK ; 4) QQ ;MK o)) N,Q u MP; 6) NP, RQ.

4 BapuaHT

Pewuts 3anauy

Ha pebpe AB xy6a ABCDA1B1C1D1 B3sita Touka P — cepenuna pedpa AB. Pebpo kyba m. Haiiaure yribl u paccTosiHue
mexay npsmoit A1C v npsimeimu: 1) AB; 2) AD; 3) PQ, riae Q — cepenuna pedpa AD, 4) DP, 5) C1P; 6) BD;.

OLEeHOYHBIH JIMCT K TUIIOBOMY 33JIaHUIO (KPUTEPHHU OLICHKH):

9 OauloB BBICTAaBISIETCS CTYACHTY, ©CIIM pEIICHBl BCE 3aJayd; NPHUBEICHA 3allCh DPEIICHUS 3aJa4 C YETKUM
000CHOBaHMEM Ka)JIOTO IIara; BBIACICHBI BCE TCOPETHYECKHE (DAKTHI, HCIIOJIb30BaHHbIC IPH PEILCHUH 3a1a4.

8 OayIOB BBICTABJIACTCS CTYIGHTY, €CIHM PEIIeHbl BCEe 3aJaud; NPUBEICHA 3alUCh pEIICHHA 3a1ad C YETKUM
000CHOBaHMEM KaXKJIOTO 11ara; BbIZIEJICHBI HE BCE TEOPETHUECKUE (haKThl, HCIIOJIb30BaHHBIE TIPH PELICHHH;

7 0aisIoB BBICTABISIETCS CTYACHTY, €CIIH PEIISHBI BCE 33]Ja4K, HO IPUBEJICHO HEI0OCTATOYHOE 000CHOBaHUE BCEX LIaroB/
WJIN JIONYIIEHA BEIYUCIIMTENbHAS OIIMOKa; BBIIEICHBI HE BCE TeOpeTHUeCcKHe (PaKThl, HCIIOIb30BaHHbIE MIPU PELICHUH 33134,

6 OaUIOB BBICTABISIETCSI CTYIEHTY, €CJIM PEelIeHbl Oojiee MOJOBHHBI BCEX 3a/a4 /MM NPHBEICHO HEJIOCTATOYHOE
000CHOBaHME BceX IaroB/ WM JOINYIIeHa BBIYUCIUTENbHAs OIIMOKA; BBIACJICHBI HE BCE TEOPETUUECKHE (aKThI,
UCIIOJIb30BAaHHBIE TIPH PELICHUH 3a/1a4;

5 0ayIoB BBICTABISIETCSl CTYJEHTY, €CIIM pEIIeHbl OoJiee MOJIOBUHBI BCEX 3a7ad / WM IIPUBEJICHO HEIO0CTATOYHOE
000CHOBaHHKE BCEX LIATOB/ MK AOMYLICHA BEIYUCITUTEbHAS OIIMOKA; HE BBIACICHBI TEOPETHYSCKUE (PAKTHI, UCIIOIb30BAHHBIC
NPH PELICHUH 3a1ay;

4 GaJuta BBICTABIIETCSI CTYICHTY, €CJIM PELIEHBI OOJIee IOJIOBUHBI BCEX 33/1a4 0€3 COOTBETCTBYIOIIETO 000CHOBAaHMS BCEX
maros/ WIM TIPUBEAEHO HEN0CTaTOYHOe OOOCHOBaHWE/ WM JIOIYyIIEHAa BBIUMCIMTENbHAS OIIMOKAa, HE BBIJCICHBI
TeopeTuyeckue (HaKThl, HCIIOIb30BAHHBIC [IPU PELICHUH 3a/1a4;

3 Oata BBICTABJIAETCS CTYIEHTY, €CJIM PELICHbl MEHee MOJOBHHBI BCEeX 3a1a4 /WM PeLIeHb! 00Jiee MOJIOBUHBI 33/1a4, HO
B 3aIllCH PEIleHUs] IPUBEICHBI HEIOCTATOYHbIE 000CHOBAHHMS/ WIIK JIONYIICHA BHIYMCIUTENbHAs OINOKA; BbIACICHbI HE BCE
TeopeTHyeckre (GpakThl, NCIOIL30BAHHBIC MIPU PELICHUH 33/1a4;

2 Oayula BBICTABISIETCSI CTYJICHTY, €CJIM PELIeHbl MEHee MOJIOBHHBI BCEX 33/1a, IPH 3TOM IPUBEJCHO HEI0CTATOUYHOE
000CHOBaHME BCeX IIAroB/ WIM JONYHICHA BBIYUCIHMTENbHAs OINMOKA; BBIICIECHHI HE BCE TEOpPETHUUYECKHE (aKThI,
MCIIOJIb30BAaHHBIC TIPH PELICHUH 3a/1a4;

1 Gann BbICTaBISIETCS CTYICHTY, €CIHM DPEIICHBI MEHee IMOJOBHHBI BCEX 3a/ay, B 3alUCH PCIUCHHUS MPUBEICHBI
HEJ0CTaToYHble OOOCHOBaHMS/ WM JOMYIICHa BBIYMCIUTENbHAS OLIMOKA; HE BBIJCICHBI TEOpEeTHYCCKHe (aKThI,
MCIIONB30BaHHBIC [P PELICHUH 33/1a4;

0 OawioB BBHICTAaBISETCS CTYAEHTY, €CiM paboTa HE YJOBJIETBOPSET NEPEYHCICHHBIM B MPEIBLIYLIIMX MYHKTaX
KPUTEPHUSIM OLICHKH.
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3ananues.

Tun (dopma) 3amaHus: HeCTaHIAAPTHBIC 3ahaHusi, HaOOp MPOOJIEMHBIX CHUTYyallWid, COOTBETCTBYIOIIMX Oynyrieit
npodecCHOHANBLHOMN NEesITeIbHOCTH (B pPaMKax BBIIIOJIHEHUS 3aJaHUH CTY/ICHT pa3padaThiBacT ClIEHAPHH JEIOBBIX UIP)

[Tpumep THUNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHUAIIBI):

. Opranmzanust 1udhepeHInpoBaHHOT0 00y4YEeHHUsI MaTeMaTHKE B YCIOBUAX NMPOQIILHON auddepeHnnannm

. Opranmsanust 1udhepeHnnpoBaHHOr0 00y4YeHUsI MaTeMaTHKe B YCIOBHUAX MpoduibHON nuddepenmanun

. PaboTa B ryMaHHTapHBIX 1 MAaTEMaTHYECKUX KJ1accax [ pynIioBeIe TEXHOIOTHH

. KomextuHBII cioco6 00y4uerHns. O0ydeHne B COTPYTHIYECTBE

. IHTepaKTHBHBIC TEXHOIOTHH («A€0aTh», «OONBIION KPYT», «BEPTYIIKAY, «aKBAPHYM», «MO3TOBOH IITYpM»)
. UrpoBble TeXHONOIMH

. MonynpHO-01109THAs] TEXHOIOTHUS

. TexHONOTHSI HHTETPUPOBAHHOTO O0yYEHUSI.

9. TexHonorust 00y4eHUs] MaTeMaTHKE Ha OCHOBE PEIICHHS 33134

10. TexHOJMIOTMN TUCTAHIIMOHHOTO O0yYEHUs

11. UccnenoBaTenbCkue U MPOSKTHBIE METOMBI

12. TexHOJIOTHSl Pa3BUTHSI KPUTHYECKOTO MBIIILICHHS

13. Texnonorust Mactepckux

OueHOYHBIH JHCT K TUIIOBOMY 33/IaHHIO!

13 - 15 GamnoB BBICTABIACTCSA CTYACHTY, €CIIH IEPEUHCIICHBI BCE COOTBETCTBYIOLINE AAHHOM TEXHOJOTWUH NPH3HAKH;
BBIJICTICHBl OCHOBHBIC THIIBI B3aHMO3aBHCHMOCTH YYaCTHHKOB COBMECTHOT'O OOyYEHHs Ha JAaHHOM YypOKE; MEepEeUHCIICHBI
pa3Iu4HBIE CIOCOOBI CTPYKTYPHUPOBAHUS B3aMMO3aBUCHMOCTH YYaCTHHKOB COBMECTHOTO OOy4YEHHS Ha IaHHOM YpOKE;
PacKpbIT OIWH W3 TNPHUEMOB BIAJCHUS y4YHWTENIEM JAaHHOW TEXHOJOTHEH C HCIOIb30BaHHEM BO3MOXKHOCTEH y4eOHOTO
Marepuala i COCTAaBICHUS 3aaHui JJIsl yHaIluXcs; MpeacTaBleHa pa3padoTKa (hparMeHTa KOHCIIEKTa YPOKa B COOTBETCTBUH
¢ TpeOOBaHMSIMH JaHHOM TEXHOJIOTHH; OPIraHU30BaHO MHTEPAKTUBHOE B3aUMOACHCTBUE CO CTYJICHTAMH Ha 3aHSTHH.

10 — 12 6ammoB BBICTABISCTCS CTYIACHTY, €CJIHM MEPEYHCICHBI BCE COOTBETCTBYIOIIUE NAHHON TEXHOJIOTMH MPU3HAKU;
BBIJICJICHbI OCHOBHBIC THIIHI B3aMMO3aBUCHMOCTH YYaCTHUKOB COBMECTHOTO OOy4YEHHWs Ha JAHHOM YypOKE; MEepeurCIICHBI
Ppas3yIMuHbIe CIIOCOOBI CTPYKTYPHPOBAHHUS B3aUMO3aBHCUMOCTH YYaCTHHKOB COBMECTHOTO 0Oy4YECHHS Ha JAHHOM ypOKe; yKa3aH,
HO HE PacKpBIT OAWH W3 IPUEMOB BIAJICHHS YUHUTEJIeM AaHHOH TEeXHOJIOTHEH 0OydYeHHs! ¢ UCIIOJIb30BaHUEM BO3MOXKHOCTEH
y4eOHOro Marepuajga M COCTAaBICHHUS 3aJaHUW y4alluxcs; MpejicTaBieHa pa3paboTka (parMeHTa KOHCHEKTa ypoKa B
COOTBETCTBUH C TPeOOBAHUSIMHU JAaHHOW TEXHOJOTHH; OPTaHW30BAHO MHTEPAKTHBHOE B3aMMOJAEHCTBHE CO CTYJCHTAMH Ha
3aHATHH.

7 — 9 6anoB BBICTABIAETCS CTYACHTY, €CIIN IIEPEUHCIICHBI HE BCE OCHOBHBIC METOANYECKHIE MIPUEMBI, NCTIOIb30BAaHHBIC
YUUTENEM; BBIJICJIICHBl OCHOBHBIC THIBl B3aMMO3aBHCHUMOCTH YYaCTHHKOB COBMECTHOTO OOYYCHMS HA JIJaHHOM YpOKE;
TIepEUHCIICHBI PA3JIMYHBIE CIIOCOOBI CTPYKTYPHPOBAHHS B3aMMO3aBUCHMOCTH yJaCTHUKOB COBMECTHOTO OOYyUeHHS Ha JaHHOM
YPOKe; yKa3zaH, HO HE PacKpbIT OJIMH U3 MPHUEMOB BIIAJICHHUS YUHUTEJEM JIaHHOH TEXHOJIOrHeil 00y4YeHHUs ¢ MCIOJIb30BaHUEM
BO3MOXKHOCTEH yueOHOro MaTepHasia M COCTaBIICHUs 3a[JaHuil ydaluxcs; npeacTaBieHHas pa3paboTka (parMeHTa ypoka B
YCIIOBUSIX TaHHOM TEXHOJIOTHHU HE B IOJHOM Mepe 0TBEYaeT OCHOBHBIM TPEOOBAHUSIM TEXHOJIOTHH.

4 — 6 0AJIOB BBICTABISIETCS CTY/ICHTY, €CJIM IIEPEUNCIICHBI HE BCE OCHOBHBIE METOIMUECKHE PUEMBI, COOTBETCTBYIOIIUE
JIAHHOW TEXHOJIOTMM OOY4YEeHHMs, HCIIOJIb30BAHHBIC YYHTEJEeM Ha JaHHOM YPOKE; BBIACICHBI THUIIBI B3aUMO3aBHCHMOCTH
YYaCTHHKOB COBMECTHOTO OOydeHHs Ha JaHHOM YypOKe; IIepPeUYHCIIeHbl HE BCE CIOCOOBI CTPYKTYpHUPOBaHHS
B3aMMO3aBHCUMOCTH YYaCTHMKOB COBMECTHOTO OOy4YeHHWs Ha JJaHHOM YpPOKeE; yKa3aH, HO HE PacKphIT OJMH M3 NPHEMOB
BJIAZICHUS yUUTENIEM JaHHOM TeXHOJIOTHEH 00ydeHNs C NCTIO0JIb30BaHIEM BO3MOXKHOCTEH y4eOHOTO MaTepHaa u COCTaBIICHUS
3aJaHui U1 yHaIInXcsl; IpecTaBIeHHas pa3padoTka parMeHTa ypoka B YCIOBHSAX JAHHOM TEXHOJOTHUH HE B IOJIHOM Mepe
OTBEYACT OCHOBHBIM TPEOOBAHUSIM TEXHOJIOTHH.

0 — 3 Gana BeICTaBIISICTCS CTYICHTY, €CITH IIEPEUHCIICHBI HE BCE OCHOBHBIE METOINUECKHE MPUEMBI, XapaKTepHbIE TaHHON
TEXHOJIOTUH 00YUEHHMST; HE ITOJTHOCTHIO BBIJIEIICHBI THIIBI B3aNMO3aBUCHMOCTH YYaCTHUKOB COBMECTHOT'O OOy4IEHHs Ha JAHHOM
YpOKe; TepeyHClIeHbl He BCE CIIOCOObI CTPYKTYPHUPOBAHHUS B3aWMO3aBUCHMOCTH YYaCTHHKOB COBMECTHOTO OOy4YeHHS B
YCIIOBUSIX JAHHON TEXHOJIOTHH Ha YPOKE; YKa3aH, HO HE PACKPBIT OJIMH U3 IPUEMOB BJIAJCHUS YUUTENIeM TaHHOW TeXHOJIOTHei
00y4eHUsl ¢ UCIOJIb30BAaHUEM BO3MOXKHOCTEH yueOHOr0 MaTepHrasia U COCTaBICHMUS 3aJJaHUH [UIsl YUaIluXCs; IPeCTaBlIeHHAs
paspaboTka (pparMeHTa ypoka He OTBeUaeT OCHOBHBIM TPEOOBAHHUSIM TEXHOJIOTHH.

OO\ WN—

3ananue 6.

Tun (dpopma) 3anaHus: 3aJaHUS IPAKTHYECKOTO XapaKTepa, UMEIOIINe OTHOIIEHHE K NPo(eccHOHaIbHOM AesTeIbHOCTH;

[Tpumep THUNOBBIX 3a/1aHNH (OLIEHOYHBIE MaTEPHAIIbI)

Henosas (ponesas) urpa 1.

1. Tema (mpoGnema): ypoK IO I'€OMETPUH C HCIIOJIb30BAaHHEM TEXHOJIOTMH Pa3BUTHUSl KPUTHUECKOTO MBILUICHHS JUISA
yuammxcs 8 Kiacca.

2. KoHIIemIMs Urpbl: 32 HENENIO 10 3aHITHUSI IPYIIa CTYIEHTOB B COCTaBe 3 YeOBEK MOJydyaeT 3ajaHue pa3paborarh
KOHCHEKT YpOKa T€OMETPHH JUIsl YUaIUXCsl 8 Kiacca ¢ UCIOJIb30BaHUEM TEXHOJIOTUH PAa3BUTHS KPUTUUECKOTO MblieHus. Ha
CHeLHUaIbHO OTBEJICHHOM ISl 3TOT'O 3aHSITHHU CTYACHTBI PEaU3yIOT MOArOTOBICHHBIH KOHCIIEKT YPOKa B TPYIIIE.

3. Pomm: rpymma u3 Tpex 4eNOBEK BBINONHSAIOT PONM BEXyIMX (KaXIbI M3 HUX OTBEYACT 3a OIHY YacTh YpPOKa).
OcTanpHBIE CTYACHTHI B TPYIIIIE BBITOIHIIOT PO yUAITHXCH.

4. Oxupaemble pE3yNbTaThl: CTYACHTHl OBJAACIOT METOAWYECKUMH IPHEMaMHM, XapaKTEPHBIMH IJISi TEXHOJIOTHH
Pa3BUTHUSI KPUTHUECKOTO MBILIJICHUS, ¥ CMOT'YT Ha NIPAKTHKE OLEHUTH JOCTOMHCTBA ¥ HEIOCTATKH TAaHHOW TEXHOJIOTHH.
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HenoBast (ponesasi) urpa 2.

1. Tema (mpobnema): ypok — Urpa 1o MaTeMaTuKe Juisl yqarmuxcs 6 kiacca.

2. KoHremnyst Urpsl: 3a HEIEJIO JI0 3aHATHUS IPYIIa CTYICHTOB B COCTaBe 3 YEJIOBEK MOJydaeT 3ajaHue pa3paborarh
KOHCIIEKT ypoKa II0 MaTeMaTuKe A ydammxcs 6 Kjacca C HCIONb30BaHHMEM HUIPOBBIX TexHojioruil. Ha cnenumansHO
OTBEJICHHOM JUIs ATOTO 3aHATUH CTYJCHTHI PEaIi3yIOT IOATOTOBIEHHBII KOHCIIEKT ypoKa B IpyTIIE.

3. Ponmu: rpynma M3 Tpex 4elOBEK BBHIMONHAIOT POJNM BEAYIIMX (KaXAbIM M3 HHUX OTBEYaeT 3a OJHY YacThb ypOKa).
OcTaspHBIE CTYACHTHI B TPYIIIIE BBITOJIHIIOT PO YUAITHXCH.

4. OxxumaeMble pe3ynbTaThl: CTYACHTHI OBJIAICIOT METOANIECKUMH IPUEMaMH, XapaKTEPHBIMH JJIS1 HTPOBO TEXHOIOTHH,
U CMOTYT Ha IIPAaKTHKE OLICHUTh JOCTOMHCTBA M HEIOCTATKU JaHHOW TEXHOJIOTHU

Henosas (ponesas) urpa 3.

1. Tema (mpoGirema): YpOK 110 TEOMETPHH IS yJaIuxcs 8 Kacca ¢ HCIOIb30BAHNEM TEXHOJIOTHH MaCTEPCKHUX.

2. KoHuenuus urpsl: 3a HEAGNMIO JI0 3aHSATHS IPYIIa CTY/ACHTOB B COCTaBe 3 YeJIOBEK IOJIydYaceT 3aJaHue pa3padoTaTh
KOHCIIEKT ypOKa C HCIIOJIb30BaHUEM TEXHOJIOTMU MacTepckux. Ha creruanbHO OTBEAEHHOM AJIS 3TOTO 3aHSATHM CTYACHTHI
peanu3yroT NOArOTOBIECHHBIN KOHCIEKT ypoKa B IpyIIIE.

3. Pomu: rpynna u3 Tpex YeJOBEK BBIMOJHSIIOT POJHM BEAYIMX (KXKIBI W3 HUX OTBEYaeT 3a OAHY 4YacThb YpoOKa).
OcTanbHbIe CTYCHTHI B IPYIINE BRIIOIHIIOT POJIM yJalUXCsl.

4. Oxupmaemble pe3yabTaThl: CTYAEHTHl OBIAJCIOT METOAWYECKMMHU IpHEMaMH, XapaKTePHBIMM IS TEXHOJOTMU
MacTepCKUX, U CMOTYT Ha ITPAKTHUKE OLIEHUTh JOCTOMHCTBA M HEIOCTATKN TaHHOW TEXHOJIOTHH.

Henosas (ponesast) urpa 4.

1. Tema (mpobnema): MHTETPHPOBAHHBIA YPOK I ydammxcs 8 kiacca mo teme «@yHkimm». Bropoit mpeamer
CTyZIEHTaM IIpeJIaracTcsi BEIOPaTh CaMOCTOSATEIBHO.

2. KoHuenmus urpsl: 3a HEAGNTIO JI0 3aHATHS TPYIIIa CTYACHTOB B COCTaBe 3 YENOBEK IOIydYacT 3aJaHue pa3padoTaTh
KOHCIEKT HHTETPUPOBAHHOTO ypoKa (OJHUM M3 OCHOBHBIX IIPEIMETOB ABJISIETCA MaTeMaTnka). Ha crenuanbHO OTBEAEHHOM
JUTA 3TOTO 3aHITUHU CTYJEHTHI pEaU3yIOT MOATOTOBICHHBINH KOHCIEKT ypOKa B IpyIIIE.

3. Ponm: rpynma u3 Tpex 4eJOBEK BBINMOJHSAIOT POJM BEAYHIMX (KaXABIM M3 HUX OTBEYaeT 3a OJHY 4YacTh YpOKa).
OcTanbHbIe CTYICHTHI B IPYTIIE BRITOJHIIOT POIH yYalluXcs.

4. Oxwunaemsblii(e) pe3ynbTar(bl): CTYICHTHI OBJAICIOT METOJUUYECKHMMH MpPHEMaMH, XapaKTePHbIMH  JUIs
HHTETPUPOBAHHOTO YPOKa, U CMOTYT Ha MPaKTHKe OLIEHUTh JOCTOMHCTBA U HEJOCTATKH JaHHOW TEXHOJIOTHH.

Kputepuu oneHku:

5 GamioB: pa3paOOTaHHBIN KOHCIIEKT ypOKa BBITIOJIHEH B COOTBETCTBUH C TPEOOBAHUSIMU TEXHOJIOTHH; HO B KOHCIIEKTE
HAIIUTH OTPpaKEHUE HE BCE OCHOBHBIC 3IEMEHTHI JAHHOW TEXHOJIOTHH U PEAIN30BaHHAS YaCcTh KOHCIIEKTA HE BIIOJHE OTBEYACT
tpeboBanusm ®I'OC.

10 GaytoB: pa3pabOTaHHBIH KOHCIIEKT YPOKa BBITIOJIHEH B COOTBETCTBHU C TPEOOBAHHMSIMHU TEXHOJOTHH; B KOHCIIEKTE
HAaIUTK OTPa)KEHHE OCHOBHBIE AJIEMEHTHI TEXHOJIOTHH, HO peaM30BaHHasl 4aCTh KOHCIIEKTa HE BITOJIHE OTBEYACT TPEOOBaHUAM
DrocC

15 ©GamioB: 3amaHue BBITIOJHEHO TOJHOCTHIO; Pa3paOOTaHHBI KOHCIEKT YpOKa BBIMIOJHEH B COOTBETCTBHUH C
TpeOOBAHUSAMH TEXHOJIOTHH; B KOHCIIEKTE HAIUTM OTPakK€HHE OCHOBHBIE JIEMEHTHI JIaHHON TEXHOJIOTHH; Pealn30BaHHA
4acTh KOHCIIEKTa oTBeuaeT TpedoBanusm OI'OC.

OI11eHOYHBIH JIUCT K TUIIOBOMY 33/IaHHUIO (KPUTEPHUH OLIEHKH):

[ToporoBelif ypoBeHb: IEeIM W 3aJadd NPW BBITOJHEHWH 33IaHUsl HEJOCTATOYHO ITPOJYMaHbI;, PACKPHITHI HE BCE
OCHOBHBIC TEOPETHYECKHE IOJOXKCHMS; MPUBEICHB KOHKPETHBIE MPUMEpPHI; BBIBOJBI HEJIOCTATOYHO apTryMEHTHPOBAHBI;
MOJ00paHHBIX 3a/ad HEJO0CTAaTOYHO VIS WILTIOCTPALMH TEOPETHYECKHUX TMOJIOKCHHH/ MM OTCYTCTBYET MX pEIICHHE /WU
OTIMCaHHasl IPH BHITTOJIHEHUH 33/1aHHS METOIMKA HE TIPOMILITIOCTPUPOBAaHA Ha KOHKPETHBIX IPUMEpPaX.

[TponBuHYTHINH ypoBeHb: 0003HAUCHBI LIEJIN U 33a4H IIPU BBITIOIHEHNH 3a/IaHNs; PACKPBITHl OCHOBHBIE TEOPETHYECKHE
TIOJIO’KEHHMST; IPUBEICHBI KOHKPETHBIE TIPIMEPBI; CAETaHbl 000CHOBAHHBIE BBHIBOABI; MOJOOPAHHBIX 33]ad HEAOCTATOUHO IS
WUTIOCTPAIMA TEOPETHYECKUX MOJOXKECHUI/ WM OTCYTCTBYET WX pEIICHHE /WM ONHCAHHAS TPH BBHIIIOJHEHUU 3aJaHUS
METOJIMKa He MPOWJUTIOCTPUPOBAHA HA KOHKPETHBIX ITPUMEpax

Bricokuii ypoBeHb: 4eTKO 0003HAYCHBI [ENU U 3342491 IPH BHIIOTHEHUH 3aJaHUS; PACKPHITH OCHOBHBIE TEOPETHIECCKHE
MTOJIOXKECHHUS; TIPUBEICHB KOHKPETHBIE MPHMEPHI; CIeTIaHbl 000CHOBAHHBIE BHIBOJIBL; TIOZOOPAHBI COOTBETCTBYIONIHE 3a0aUl U
MIPUBEJICHO UX PEIIeHHE /I ONMFCAaHHAst METOMKA IPOMIITIOCTPHPOBAHA HAa KOHKPETHBIX IPHMEPax.

[Iporpamma 3adyera/sK3aMeHa

[IpuMep TUIMOBBIX 3aIaHUH (OLIECHOYHBIC MAaTEPHAIIBI) — TEOPETUUCCKUE BOIPOCHL:

1. Ipeamer W 3agayul Kypca METOIUKH OOYYCHHsS MAaTeMaTHKE B COOTBETCTBUH ¢ TpeOoBaHusMH DemepallbHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB. CBSA3b METOUKH OOYUCHUS MATEMATHKE C JPYTUMH HAyKaMH.

2. llemn wm 3amaym OOYYECHHS MATEMAaTHKE C YYETOM MHOTOCTYIEHYATOCTH M HENPEPHIBHOCTH MATEMAaTHYECKOTO
obOpazoBaHusl.

3. Cucrema cpemHero oomero oopa3oBaHusi.

4. Tlenu mpodmibHOTO 00y4ueHUs. Bo3MoKHBIE HanpaBlIeHUsT MPO(DUIU3AIUN U CTPYKTYPHI IPODHUIICH.

5. Bo3moxHbIe (OpMBI OpraHu3auy IpoGHUIHBHOTO 00YIEHHSI.

6. Busl cpeiHUX CeUaIbHBIX YueOHbIX 3aBeICHUI U 0OCOOCHHOCTH OOYyUSHHUS B HUX.

7. CucreMa BhICIIETO 0Opa3oBaHMsI HA COBPEMEHHOM JTarle.

8. [IpeanpodunbHas TOATOTOBKA B OCHOBHOM IIIKOJIE.
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9. MeToanueckre 0COOCHHOCTH COZIEPKAaHUsI IPOrPaMM [0 MaTeMaTHKe.

10. TexHonoruss ¥ MeTOAMKa OOyYeHMs MaTeMaTHKe: obmiee M pasznuyHoe. OCHOBHBIE OCOOCHHOCTH TEXHOJIOTMH
00yueHHS MATEMAaTHKE.

11. InpakTudeckue MpUHIKIBI 00ydeHus: MaTemaruke. [Ipumeps.

12. IlpeeMcTBEHHOCTH B 00y4EHUH MaTeMaTHKeE.

13. OcHOBHBIE BBl U YPOBHHU IT03HABATEIHHON AEATEIHHOCTH 00YUYarOITIXCH.

14. Metonpl obyuenmust Matemaruke. Kimaccudukanms meronoB (pa3nuuHbie moaxonsl). OOImue W 9acTHBIE METOBI
00ydeHHI MaTeMaTHKe.

15. MeToapl Hay4yHOTO ITO3HAHUS B 00ydeHHH MaTeMaTuke. [Ipumepsr.

16. OcHoBHBEIE (HhOPMBI OpraHU3AINH yIeOHO-ITO3HABATEIHHON NEATEIHPHOCTH W BOCITUTAHUS IIKOJIBHUKOB B IIPOLIECCE
00ydeHHs MaTeMaTHKe.

17. Onpenenenust NOHATHH B IIKOJILHOM Kypce MaTeMaTHKH.

18. TeopeMBbI B IIKOJIBHOM Kypce MaTeMaTHKU.

19. 3agaun B NIKOJIEHOM Kypce MaTeMaTHKH.

20. OcoOeHHOCTH ITPOECKTUPOBAHMS YPOKOB PA3IMYHBIX TUIIOB B COOTBETCTBUH ¢ TpeboBanusmu ®I'OC.

21. YHuBepcanbHbIe Y4eOHbIE AHCTBUS U TpeOOBaHMS K UX (POPMHPOBAHUIO B poliecce 00yUeHHsT MaTeMaTHKe.

22. MeranpeaMeTHble 00pa3oBaTelIbHBIE pPE3yJabTaThl M BO3MOXKHOCTH HX JOCTIDKEHHS B Ipolecce OO0ydeHHs
IIKOJIbHUKOB MaTeMaTHKE.

23. OcobeHHOCTH O0YUYCHHS T€OMETPHH B IIIKOJIC.

24. Bunsl eAarorndeckoro KOHTPOIIs (TEKYIINH, TeMaTHIECKUH, pyOeKHBIH, HTOTOBBIN KOHTPOJB).

25. MOHHUTOPHHT KaK CPEJCTBO OLIEHKH PE3yIbTaTOB O0yUCHHS.

26. Lemu u 3amaun EI'D. IlpemmymectBa u Hemoctatku EI'D mepen mpyrumu ¢opmamMu KoHTpois. OpraHuzanus
npoBeaenus EI'D. Ctpykrypa 3amanuit EI'D. [opsmok co3manus KOHTPOIbHO-U3MEpUTENbHEIX MaTepranoB (KMM-oB) mis
EI'D

27. OcobeHHOCTH ITpoliecca 00yUeHHs] MaTeMaTHKE B CPEJHHUX CIEIUATIbHBIX YUEOHBIX 3aBEICHUSX.

28. Buapl y4eOHO-IIO3HABATENBbHON [ESITENHHOCTH OOYYalOIIUXCS B CpelHUX 00111e00pa3oBaTeNbHBIX YyueOHBIX
3aBe/IeHUsIX U (POpMBI MX OpraHU3ALHH.

29. Bunel y4eOHO-TIO3HABATENFHOM AEATEIBHOCTH OOYYAIONIMXCS BBICHIMX YYEOHBIX 3aBEACHHH M (QOPMBI HX
OpraHHU3aLUH.

30. CymiHoCTh CaMOCTOSITEbHON pabOThl 00YUYAIOIIMXCS B TPOIIECCE N3YUSHUST MATEMaTHKH.

31. PaznnuHble KiIacCH(UKANNE CaMOCTOATENBHBIX paboT oOydaromuxcs. Buabl n THIBI caMOCTOSTENBHBIX PadbOT IO
MaTeMaTuKe.

32. OcoOeHHOCTH COCTaBJICHHSI M OPraHU3allli CaMOCTOSTENLHBIX padoT aisi oOydaronmxcs o0meo0pa3oBaTeNbHbIX,
CPEIHUX CIICIMAIBHBIX M BBICIINX YIeOHBIX 3aBEJCHUH B IpoIiecce N3yUESHUs] MaTeMaTHKH.

OI11eHOYHBIN JIUCT - KPUTEPUHU OLIEHKH:

40 — 45 6aioB: BBIJICTICHBI BCE OCHOBHBIE TEOPETUUECKHE (haKThl TEMBI, YCTAHOBJICHA JIOTHYECKas CBS3b MWKy HUMH;
PACKpBITHI OCHOBHBIE TEOPETHYECKHE TOI0KEHHUS, OTHOCSIINECS K KOHKPETHOI TeMe; IPUBEAEHBI KOHKPETHBIE MPUMEDHI;
0JT00paHBl COOTBETCTBYIOIIME BOIPOCHI, 3aJaHNUs U NPUMEPHI; COCTaBJICHHbIE (PparMeHTH KOHCIEKTOB YPOKOB OTBEUYAIOT
LENsIM U 337]a4aM ypoKa; NpEeACTaBICHHBIN ()parMeHT ypoKa OTpaXkaeT LeJH U 3aJadll ypoKa, COOTBETCTBYET THILYy ypOKa,
packpbIBaeT cojepkaHne M (JOPMbI OpPraHM3alMK MO3HABATEILHON AEATEIHHOCTH IIKOJBHUKOB/ 3a/1a4d INPEACTaBICHBl B
JIOTHYECKOH TT0CIIeI0BATEIbHOCTH, IMEIOTCS BCce HE00X0IMMble 000CHOBaHMS; BEIBOIBI 00OCHOBAHHI.

33 — 39 GaoB: BBIAEIEHBI BCE OCHOBHBIE TEOPETHYECKNE (PAKTBI TEMBI, YCTAHOBIIEHA JJOTHYECKAst CBS3b MEX/y HIUMU;
OCHOBHBIC TEOPETHYECKHE MOJOKEHHS NEepPEeUYHCICHbl, HO HEAOCTATOYHO PACKPBITHI; NMPUBEICHbI KOHKPETHBIE NPHUMEPHI;
10ZI00paHbl COOTBETCTBYIOIINE BOIIPOCHI, 3aJaHUsI U TIPUMEPBI; MPEACTaBICHHBIN ()parMeHT ypoKa OTpakaeT LeH U 3a/laui
YpOKa, COOTBETCTBYET THITy ypOKa, HO HEIOCTATOYHO PACKPBIBAET COAECpXKaHWE W (DOPMBI OpPraHM3alHN T03HABATEIHHOU
JIESITeTTFHOCTH ITKOJIFHUKOB/ 3a/1a4H MPEJICTABICHBI B JOTMYECKOHN MTOCTIEIOBATENEHOCTH, HO 0€3 JOCTaTOYHBIX 000CHOBAaHMUIA;
BBIBOJIBI HEJIOCTATOYHO 0OOCHOBAHEI.

26 — 32 GaJuia: BbIJIEJICHBI BCE OCHOBHBIE TEOpETHYECKUE (DaKThl TEMBI, JIOTUUECKAsk CBS3b MEXKy HUMH HE YCTAHOBIICHA;
OCHOBHBIE TEOPETHIECKUE TOJIOKECHHUS TEPEUUCIICHB], HO HEIOCTATOYHO PACKPBITHL; BOIIPOCHI, 3aJJaHUS U IIPUMEPHI HE BIIOTHE
COOTBETCTBYIOT TEXHOJIOTMH HM3YY€HHS AMIAAKTUYECKOH €IMHUIbI; NMPEICTaBJICHHBIH (parMeHT ypoKa OTpakaeT LeIH U
3aJ1a4M ypOKa, HO He BIIOJIHE COOTBETCTBYET THITY YPOKa MJIM HEIOCTATOYHO PACKPBIBAET COAEpKaHue u popMBbl OpraHu3auu
TIO3HABATEJILHON JEATEbHOCTH HIKOJILHUKOB/ 33Ja4yl TPeJICTaBIeHbl OECCUCTEMHO WM 0€3 J0CTaTOYHBIX 000CHOBAHMU;
BBIBOJIbI HEJJOCTATOYHO 0OOCHOBAHEI

MeToandeckrne MaTepHabl, OMPEACISIIONIUE MPOIECIyPY U KPUTSPHH OLICHUBAHHS CPOPMHPOBAHHOCTH KOMITCTCHIIUI
IIpU NIPOBEIEHUHU IIPOMEKYTOUHOM aTTECTALIUU

KomrutekT npodeccHoHaIbHO OPHEHTHPOBAHHBIX 33/IaHHI CTYCHTHI II0Jy4Yal0OT B Haualle CEMECTpa, Ha dK3aMeH/ 3a4eT
MPUXOJAT C BHITOJHEHHBIM 33[aHUEM, TIPU 3TOM KaXK[bIil TOJIy4aeT 3a 3TO 33JJaHHe C YUYETOM apryMEHTUPOBAHHOTO OTBETA
Ha BBIIMOJIHEHHOE 3a1aHie ¢ 000CHOBaHHOW MiLTIOCTpanueit mpumepamu ot 30 1o 55 6ammos.

Bo Bpewms sk3aMeHa/ 3aueTa CTYACHTHI BHIOMPAIOT OJMH M3 MPEJIOKESHHBIX B CIIUCKE BOMPOCOB ISl MOITOTOBKH K
3a4eTy, KOTOPbIi BKJIIOYaeT B ce0sl TEOPETHUYECKYIO U MTPAaKTHYECKYI0 YacTh. Ha moArotoBky k otBery Boigensiercst ot 30 1o
40 MUHYT.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

OOmas ouenka: ommuHo (86 — 100 GamioB); xopomo (71 — 85 OamwioB); ymosnerBopurensHo (56 — 71 Oamn);
HEYJOBICTBOPUTENLHO (MeHee 56 OamioB) / 3aureHo (56 — 100 6amwioB); He 3auTeHO (MeHee 56 0aIoB) MO pe3yabTaTam
NIPOMEXKYTOYHOH aTTeCTallMy BKJIIOYaeT B ceOs: 1) OLEHKY 3a apryMEHTHPOBaHHBIH OTBET Ha BBINOJIHEHHOE 33JaHHE C
obOocHOBaHHOW wumrocTpanuel npumepamu (ot 30 o 55 OamioB); 2) OIEHKY 3a OTBET Ha TEOPETHYECKHH BOIPOC U
BBINOJIHEHHOE MpaKTHYeCcKoe 3aaanue (ot 26 1o 45 6aios).
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