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KBanudukanus BbITyCKHHKA: OyXranrep, CIEHUAINCT 110 HaJIOr000I0KEHHUIO
(yrnyOnéHHasi HOJroTOBKA)
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43.02.11 T'ocTHHUYHBII cepBHUC
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IHosicHUTEALHAA 3aIIHCKA

Meroanueckue pekOMEHAAIMM 1O OIIEHKE KauecTBa IMOATOTOBKH OOYy4Yaroluxcs,
ABIIIOIIMECS  COCTaBHOW 4YacThl0  y4eOHO-METOAMYECKOro KOMIUIEKCa IO  JUCHUIUINHE
OV /.03«MaremaTuka: anreOpa, Hayajla MaTEMaTUYECKOrO0 aHAIN3a, TE€OMETPUs», COCTABIEHBI B
COOTBETCTBUH C:

1. @enepalibHBIMH  TOCYJApCTBEHHBIMH  O0pa30BaTeIbHBIMA  CTaHAAPTAMH IO
crenuansHocTsIM CIIO: 38.02.01 DxoHommKa W Oyxrantepckuid yder (mo otpacisiMm), 38.02.07
bankosckoe neno, 43.02.11 I'ocTuHUYHBINM cepBUC;

2. Paboueii mporpaMMoi yaeOHOM AUCIIUTUIHHBL;

3. IlpumepHoit mnporpammoil yueOHOW aucuuimHbl «MaremaTnka: anreOpa, Hadana
MaTeMaTUYECKOT0 aHallu3a, TEOMETPUSY;

4. Tlomoxenumem 00 OIICHKE KadyecTBa OCBOCHHUS OOYYAIOIIMMHUCA  OCHOBHBIX
npodeccuoHaNbHBIX 00pa30BaTEIbHBIX MPOTPaMM CpeIHEro mpohecCHoHaIbHOr0 00pa3oBaHus B
kosutekax Hosl'Y.

Metoauyeckie peKOMEHJAMM 10 OIIEHKE KadyecTBa IMOATOTOBKH  OOYYarolIMXcs
OXBaTBHIBAIOT BECh OOBEM COEpKaHMs ydyeOHOM aucuuIuimHbl «MaTemaruka: anreOpa, Hayaia
MaTEeMaTUYECKOTO aHaju3a, TeOMEeTpUs», BKJIOYAIOT B ce0sf Bce BHUIbl IUIAHUPYEMBIX
aTTECTAlIMOHHBIX MEPOIPHATHA C yKa3aHueM (OPMBI MPOBEACHHS, NEPEUYHS BOIPOCOB W (WIIN)
MPAKTUYECKUX 3aJaHHM, KPUTEPUEB OIICHKHU.

OrneHka KayecTBa MOJATOTOBKH OOYYAIOMIETOCS MPOBOJAMTCS € LEJbIO BHISIBICHUS YPOBHS
3HAaHUU, yMEHUHN 00y4aroerocs.

[Tocne u3yuenust yaeOHOM TUCHUIUTMHBI OO YYAIOIIHIICS JOKEH 3HAThH/IIOHUMATh!

e 3HAUCHHE MAaTEMAaTHMUYECKOW HayKH JUIsl peUIeHHs 3a7ad, BO3HUKAIOIIUX B TEOPHUH H
MPAKTUKE; MUPOTY U B TO K€ BPEMs OTPAaHMYEHHOCTh MPUMEHEHHS MaTeMaTHUYE€CKHMX METOJIOB K
aHAJIN3Y U MCCIIE0BAHMUIO MPOLIECCOB U SIBICHUI B IPUPOJIE U OOIIECTBE;

e 3HAYEHHWE TMPAKTHUKK U BOIPOCOB, BO3HUKAIOLIMX B CaMOM MaTeMaTuKe MJid
(GbopMUPOBAaHUS U PA3BUTUSA MaTEMaTHUYECKON HAYKU; UCTOPHUIO PA3BUTHUS MOHATHS YKCIa, CO3TaHM
MaTeMaTUYeCKOT0 aHalln3a, BOSHUKHOBEHUSI M Pa3BUTHUSI TECOMETPUH,

® yHHUBEpCAJbHBIM XapakTep 3aKOHOB JIOTUKM MaTeMAaTHMYECKUX PACCYXIACHHM, UX
PUMEHUMOCTh BO BCEX 00JIACTSAX UEIOBEUYECKOM J1eATENbHOCTH;

® BEPOSTHOCTHBIM XapaKTep pa3IMYHBIX MIPOLIECCOB OKPYKAIOIIETO MUpa.

AJITEBPA

[Tocne u3yuenus: yueOHON AUCUUILTUHBI 00yJarOIUiCs JOKEH YMETh:

® BBIMONHATH apuPpMETHUECKHUE NEHCTBUS HAJA YUCIaMHU, COYETasl YCTHBIE U MHUChMEHHBIE
MPUEMBbI; HAXOJUTh MPUOTHKEHHBIC 3HAYCHHS BEJIMYUH M TIOTPEUTHOCTH BBIUKCICHHH (a0ComoTHAS
Y OTHOCHUTEJIbHAS ); CPAaBHUBATH YUCIIOBBIC BHIPAYKEHUS,

® HAXOJUTh 3HAYEHUS KOPHS, CTENIEHH, JIorapupMa, TPUTOHOMETPUUECKUX BBIPAKEHUHN Ha
OCHOBE ONPEICNICHUs, WUCIONb3ysd TMPU HEOOXOJUMOCTH HHCTPYMEHTAIbHBIE CPENCTBA;
MOJIH30BATHCS MPUOIMKEHHON OIICHKOM MPH MPAKTHYECKUX pacyeTax;

® BBINOJNHATH MpeoOpa3oBaHUs BBIPAKEHUH, TpUMEHAS GOPMYIbI, CBS3aHHBIE CO
CBOICTBaMH cTeneHe, morapudmMoB, TPUTOHOMETPUUYECKUX (PYHKIIHIA,

HCNO0JIb30BATH NMPUOOPETEeHHbIE 3HAHUS U YMEHUS B NMPAKTUYECKOH /JeATeTbHOCTH U
MOBCEIHEBHOM KU3HU!

® ISl MPAKTUYECKUX PACUYETOB 1O hopMyiiam, BKIIOUast OPMYJIbI, COAEPIKAIINE CTETICHH,
paauKaiel, JIorapuPMbl W TPUTOHOMETPHUYECKHE (YHKIIMH, HUCIOJB3ysS TPH HEOOXOIUMOCTH
CIIpaBOYHbIE MAaTEpPHANIbl U TPOCTEUILINE BHIYUCIUTENbHBIE YCTPOICTBA.

DyHKIUHN U TPadUKH

[Tocne nzyueHus: yaeOHON AUCIUILTMHBI 00YJaIONIUICS TOKEH YMeTh:

® BBLIYKCIATH 3HAU€HHE (QYHKIMHU [0 33J]aHHOMY 3HAYCHHUIO apryMeHTa MpH pa3indHbIX
crioco0ax 3aaHus (QyHKIHUH;

® ONpeeNsITh OCHOBHbBIE CBOWCTBA YHCIOBBIX (DYHKIIH, HIUTIOCTPUPOBATH UX Ha rpaduKax;



® CTPOUTH TpaQuKH HU3YYEHHBIX (YHKIMHA, WIUTIOCTPUPOBATH MO TpauKy CBOHCTBA
3JIEMEHTAPHBIX (YHKIIHA;

® UCIOJIbH30BATH MOHATHE (DYHKIIMHU JJISl OMUCAHUS M aHAIIN3a 3aBUCUMOCTEH BEITHYNH;

HCNOJIb30BATH NMPUOOPeTEHHbIe 3HAHUSI 1 YMEHHMS B MPAKTUYECKO#l 1esTeJbHOCTH U
MOBCEIHEBHOM KM3HHU.

® Ui ONHCAHHUS C MOMOIIBbIO (YHKUIMH Pa3IUYHBIX 3aBHCHUMOCTEH, MPEICTABICHUS HX
rpadu4ecKu, HHTEPIPETau rpaduKoB.

Hayana maTeMaTH4eCKOro aHAJIN3a

[Tocne nzyueHus: yaeOHON AUCHUILTUHBI 00YYAIOIIUIICS TOKEH YMeTh:

® HAXOJAUTh POU3BOHBIC FEMEHTAPHBIX (DYHKIIHIA;

® UCIOJIb30BATH IPOU3BOJHYIO JIsl U3YUEHUsI CBOWCTB (YHKLUHN U TOCTPOEHUSI Ipa UKOB;

® [IPUMEHATh NPOM3BOJIHYIO IJIsI HPOBEAEHUS MNPUOJIMKEHHBIX BBIUYMCIECHUH, pellaTh
3aJjauyl IPUKJIATHOIO XapaKTepa Ha HaXO0Xk/I€HUE HauOOJIbIIEr0 1 HAMMEHbBILETr0 3HauUeHMs,;

® BBHUMCIATE B TPOCTEHIIMX CiIydasX IUIOMATd M OOBEMBI C HCHOJIH30BAHUEM
OIpEe/IeIIEHHOr0 HHTErpasa;

HCNOJIb30BATH NMPUOOpPETEHHbIE 3HAHUS M YMEHHMs] B NMPAKTHYECKOH 1eATeJbHOCTH U
MOBCEHEBHOM KM3HM IS

® pClLICHMS NPUKIAIHBIX 33]a4, B TOM YHUCJIE COLUAIBbHO-3KOHOMUYECKUX U (PU3HUECKUX,
Ha HauOOJIBIINE U HANMEHbBIINE 3HAUCHHSI, HA HaX0XK/ICHHE CKOPOCTH M YCKOPEHHSL.

YpaBHeHUs] M HEPABEHCTBA

[Tocne nzydeHus: yaeOHON AUCHUTUTMHBI O0YJAIOIIUIICS JOKEH YMeTh:

e pewarh palUoOHANbHbIC, IOKa3aTelbHbIE, JOrapupMHUUECKUE, TPUTOHOMETPUUECKUE
yYpaBHEHMsI, CBOJSALIMECS K JIMHEWHBIM M KBaJpaTHbIM, a TaK)K€ aHaJOIMYHble HEPaBEHCTBA U
CHCTEMBI;

® UCHOJb30BATh IpapUUECKUIl METO/] pellIeHUs] ypaBHEHHI U HEPABEHCTB;

e u300pakaTh Ha KOOPJAMHATHOM MJIOCKOCTH PELICHUs] YPaBHEHUH, HEPABEHCTB U CUCTEM C
JIByMsI HEU3BECTHBIMU;

® COCTaBNATh W pemaTh YypaBHEHHWS W HEPABEHCTBA, CBS3BIBAIONINE HEW3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MIPUKIIATHBIX ) 3a/1a4ax.

HCNOJIb30BATH NMPUOOPETEHHbIe 3HAHUSI 1 YMEHHMs B NPAKTHYECKOH 1esTeJbHOCTH U
MOBCEIHEBHOI KM3HMU:

e Ui IOCTPOEHUS U UCCIIEJOBAHUS MPOCTEHIINX MAaTEMAaTHUECKUX MOJIEIEH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEHA

[Tocne n3yuenus: yueOHON AUCUMILTUHBI 00yJarOIUiCs JOKEH YMETh:

e pewmarh MpocTeimne KOMOMHATOpHBIE 3aJaud METOJOM Iepedopa, a Takke C
UCTIOIH30BAaHUEM U3BECTHBIX (POPMYIL;

® BBIUUCIIATH B MPOCTEHIINX CIIydasX BEPOSATHOCTU COOBITHI Ha OCHOBE MOJICUETa YHCIa
HCXOJIOB;

HCMOJIb30BaTh NMPHOOPETEHHbIE 3HAHUS M YMEHHsS] B MPAKTHYECKOH 1eATeTbHOCTH H
MOBCEAHEBHOM KM3HU:

e U1 aHaJW3a pEaJbHBIX YHWCIOBBIX JAHHBIX, IPEJICTABICHHBIX B BHIE TUArpaMM,
rpadukos;

e aHanu3a MHPOPMALMU CTATHCTUYECKOTO XapaKTepa.

IF'EOMETPUSA

[Tocne n3yuenust yaeOHOU TUCIUTITUHBI O0yJaIOIIUIACS TOKEH YMETh:

® pacro3HaBaTb Ha YepTEeX)ax M MOJENAX IPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHUTH
TpeXMepHbIEe 0OBEKTHI C UX ONMUCAHUAMHU, U300pKECHUAMHY;

® ONUCHIBATh B3aUMHOE DACIHOJOXKEHHE TMPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKJIEHHsI 00 3TOM pacloOKeHUH;

® AHATM3MPOBAaTh B TPOCTEHINIMX CIIydyasX B3aUMHOE pacloIo)KeHHE OOBEKTOB B
IPOCTPAHCTBE;

e u300pakaTh OCHOBHBIE MHOIOTPAHHUKU M KpPYIJIble TENa; BBINOJHATH YEPTEKHU 10
YCIIOBUSAM 33J1ay;
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® CTPOUTH MPOCTEHIINE CeUeHUs KyOa, TPU3MBbI, TUPAMU/IBL;

e pemiarh MIAHUMETPUUECKHUE U MPOCTEHIIINE CTEPEOMETPUYECKUE 3aJaul Ha HaX0KICHUE
FEOMETPUUYECKUX BEIMYUH ([JIHH, YIIIOB, IUIOMIa/IeH, 00bEMOB);

® HCIOJIB30BATh MPH PEIICHUU CTEPEOMETPUYECKHX 3a]ad IUTAHUMETpPUYecKue (HakThl U
METO/IBI;

® [POBOJUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJ€ PEILICHUs 3a/]1a4;

HCIOJIb30BATH NPHOOpPeTEeHHbIe 3HAHUS M YMEHHUSI B MPAKTHYECKOH /1esiTeJIbHOCTH H
MOBCEIHEBHOM KU3HU:

e IS UCClIeOBaHUs (MOACTUPOBAHNUS) HECIOKHBIX MPAKTUYECKUX CUTYal[Mii HA OCHOBE
M3y4eHHBIX (POpMYIT U CBOKCTB uryp;

® BBIUYNCICHUS OOBEMOB U TUIOMIAJIE MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN IIPH
pEIICHUH MPAKTUIECKUX 3a/1a4, UCTIOIb3Ys MPH HEOOXOJUMOCTH CIIPABOYHUKU M BBIYUCIUTEIHHBIC
YCTpOICTBA.

OneHka kadecTBa MOATOTOBKM OOydYaroLIMXCsS MO AAHHON JUCLMIUIMHE MpeaycMaTpUBacT
CIIEIyIOIINE aTTECTAIMOHHBIE MEPOIIPUATHS: TEKYIIH KOHTPOJIb yYCIIEBAEMOCTH, IPOMEKYTOUHYIO
Y UTOTOBYIO aTTECTALIUIO.

Texyiuit KOHTPOIIb yCIIEBAEMOCTH MPOBOJIUTCS 1O TeMaM, pa3zesiaM pabouell mporpamMmbl
JUCITUTUTAHEI.

[IpomexyTouHas arrectanusi MO JUCIHUILUIMHE B COOTBETCTBUM C Y4YEOHBIM ILIAHOM
npoBouTcs B 1 cemectpe B (hopMe MMCHMEHHOTO 9K3aMEHa.

HtoroBas arrectanus Mo AUCHUIIMHE B COOTBETCTBUH C Y4€OHBIM IUIAHOM MPOBOIUTCS BO
2 cemecTpe B popMe MMCbMEHHOTO SK3aMEHa.



Texkymuii KOHTPOJIb YCIIeBaeMOCTH

Pa3pen, tema

DopMbI M METOAbI KOHTPOJIS

Pasznea 1. Pa3zBuTHEe NOHATHS 0 YHCIE

Tewma 1.2. ITpubnuxeHHbIC BBIYUCICHUS

IpoBepouHas paboTa B rpymnmnax
(pOHTATBHBII MMCHMEHHBIN OTIPOC

Paznen 2. ®yHKIuM, UX CBOMCTBA U IrPauKU

Tema 2.1. ®ynkuuu, ux rpadpuku
Tewma 2.2. OcHOBHBIE CBOMCTBA (YYHKIIHMA

YCTHBIN (PPOHTATBHBIN OIPOC
MaTeMaTHYeCKUM JTUKTAHT
IIpOBEpOYHas pabdoTa B Ipymnmax
(GpOHTAIbHBIN TUCEMEHHBIN OTIPOC

Pa3nes 3. Kopuu, crenenu u jiorapugmsi

Tema 3.1. Kopnu u crenenu

YCTHBIM ()POHTATIBHBIN OMPOC
IIpoBepoyHas paboTa B Ipymnmax
(pOHTAIBHBIN TUCEMEHHBIN OTIPOC

Tema 3.2. Jlorapudm

YCTHBINA (PPOHTAIBHBIN OMPOC
poBepouHas paboTa B rpymmnax
(G pOoHTaNbHBIN NHMCbMEHHBIH OIIPOC

Tema 3.3. [IpeoOpa3oBanue anredpandeckux
BBIPAKECHUI

poBepouHas paboTa B rpymnmnax
(GpOoHTaNbHBIN NMCbMEHHBIHN OIIPOC

Tema 3.4. CreneHHbIC, ITIOKa3aTEIbHEIC,
Jorapupmuueckue GyHKIUU

YCTHBIN (PPOHTATIBHBIN OIIPOC
MaTE€MaTUYECKUM TUKTaHT
poBepouHas paboTa B rpymnmnax

(G pOoHTaNbHBIN NMCbMEHHBIHN OIIPOC

Tema 3.5. UppanuoHanbpHble, IOKa3aTENIbHbIE U
jorapuMHuyUecKre ypaBHEHHUs] U HEPABEHCTBA

poBepoyHas paboTa B TpymImmax
(pOHTAIbHBIN TUCEMEHHBIN OTIPOC

Pa3nean 4. [Ipsimble U NJI0CKOCTH B
NMPOCTPAHCTBE

Tema 4.1.I1apanienbHOCTb NPSMBIX U
IIJIOCKOCTEN

YCTHBIN (PPOHTANIBHBIIN OIpoc
MaTEMaTUYECKUHA JTUKTAHT
IpoBepoyHas paboTa B rpynmnax
(poHTATIBHBII MMCHMEHHBIN ONpPOC

Tema 4.2. IleprieHIUKYIIPHOCTD MPSIMBIX U
IUIOCKOCTEN B POCTPAHCTBE

YCTHBIN (PPOHTANIBHBIIN OIIpoC
MaTEMaTUYECKUHA JTUKTAHT
IIpoBepoyHas paboTa B rpymnmnax
(poHTATBHBII MMCHMEHHBINH ONpPOC

Paszpnen S. OcHOBBI TPMTOHOMETPHH

Tema 5.1. OcHOBHBIE TOHATHA

YCTHBIN (PPOHTATIBHBIN OIPOC
MaTE€MaTUYECKUM TUKTaHT
npoBepouHas pabota
(bpoHTaNbHBIN NHUCHMEHHBIH OIpoC

Tema 5.2. OCHOBHBIE TPUTOHOMETPUYECKUE
TOXJIECTBA

YCTHBIN (PPOHTATBHBIN OIPOC
poBepoyHas paborta
(pOHTATIBHBII MMCHMEHHBIH ONPOC

Tewma 5.3. IIpeoGpazoBanust MPOCTEHTITIX
TPUTOHOMETPHUECKUX BBIPAKEHUN

YCTHBIN (PPOHTANIBHBIN OIIpPOC
MaTEMaTHYECKUNA JTUKTAHT
poBepoyHas paborta
(pOHTATIBHBII MMCHMEHHBIN OIPOC

Tema 5.4. Tpuronomerpudeckue GyHKIUN

poBepoyHas pabora
(bpOHTAIBHBIN TMCEMEHHBIN OTIPOC

Tema 5.5. Tpuronomerpuueckue ypaBHEHHUs

MaTeMaTHYEeCKUU TUKTAHT
poBepoyHas paboTa
(pOHTATIBHBII MMCHMEHHBIN OIPOC
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Pa3zgen 6. Hayajga MaTeMaTHYeCKOI0
aHaJInu3a

Tema 6.2. [IpousBonas

YCTHBIM (POHTATIBHBIN OMPOC
MaTeMaTUYECKUU JTUKTAHT
poBepoyHas pabora
(pOHTATBHBII MMCHMEHHBIH OTIPOC

Tema 6.3. [IpumeHeHue MpoOU3BOIHOM

poBepoyHas paboTa
(pOHTATBHBII MMCHMEHHBINH OTIPOC

Tewma 6.4. IlepBooOpa3Has u UHTErpa

YCTHBIM (PPOHTATBHBIN OMPOC
MaTeMaTUYECKUN JUKTAHT
poBepoyHas pabora
(pOHTATBHBII MMCHMEHHBIN OTPOC

Paznen 7. MHOrorpaHHMKu

Tewma 7.1. Ilpuzma

YCTHBIN (YPOHTATBHBIN OMPOC
MaTeMaTUYECKUI TUKTaHT
IIpoBepoyHas pabora
(pOHTAJIFHBII MICBMEHHBIN OITPOC

Tewma 7.2. Ilupamuga

YCTHBINA (YPOHTAIBHBIN OMPOC
MaTeMaTUYeCKUI JTUKTaHT
IIpoBepoyHas pabora
(pOHTANIFHBII MICBMEHHBIN OITPOC

Tema 7.3. IIpaBusibHbIE MHOTOTPAHHUKHU

YCTHBIN ()POHTAIBHBIN OMpoOC
IIpoBepoYHas paborta
(pOHTAIbHBIN TUCEMEHHBIN OTIPOC
BBIIIOJTHEHHE TBOPUECKOI'0 3aJaHUs
(kpoccBopaa)

Paspnen 8. Tesia 1 NOBepXHOCTH BpalleHUs

Tema 8.1. Hununap

YCTHBIN (PPOHTATIBHBIN OIPOC
MaTE€MaTUYECKUM TUKTaHT
npoBepoyHas paboTa
(GpOoHTaNbHBIN NHMCHbMEHHBIHN OIIPOC

Tema 8.2. Konyc

MaTEMaTUYECKUHA JTUKTAHT
YCTHBIN ()POHTAJIBHBIN 0IpOC

Tema 8.3. Hlap u chepa

YCTHBIN (PPOHTATIBHBIN OIPOC
IpoBepoyHas paborta
(bpoHTaIBHBII MMCHMEHHBINH ONPOC
BBIIIOJIHEHHE TBOPYECKOTO 3a/1aHUS
(xpoccBopaa)

Pa3zpnen 9. U3mepenusi B reomeTpuu

Tema 9.1. O0BEMBI U TJIOMIAAN TOBEPXHOCTEH
Tenl

YCTHBIN (PPOHTATBHBIN OIPOC
MaTE€MaTUYECKUM TUKTaHT
npoBepouHas paboTa
(bpoHTaNbHBIN NHUCHMEHHBIH OIpocC

Pa3nes 10. YpaBHeHHs 1 HEPaBEHCTBA

TemalO.1. YpaBHeHuUs U cUCTEMBI YpaBHEHUI

npoBepouHas paboTa
(bpoHTaNbHBIN NHUCHMEHHBIH OIpocC

Tema 10.2. HepaBeHncTBa

npoBepouHas paboTa
(G poHTaNbHBIN NHUCHMEHHBIH OIpoC

Pa3nes 11. KoopauHaThl H BeKTOPBI

Tema 11.1. KoopaunaTel B IpOCTpAHCTBE

YCTHBIM (POHTATIBHBIN OMPOC
MaTeMaTHYEeCKUU TUKTAHT
poBepoyHas paboTa
(pOHTATIBHBII MMCHMEHHBIN OIPOC
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Tema 11.2. BekTopbl B MpOCTPaHCTBE

YCTHBIM (PpOHTATBHBIN OMPOC
npoBepoyHasi pabora
(GpOHTAIbHBIN TMCEMEHHBIN OTIPOC

Pa3nea 12. KomOunnaTopuka

Tema 12.1. DnemMeHTb KOMOMHATOPUKH

YCTHBIM (POHTATBHBIN OMPOC
IIpOBEpOYHas paboTta
(GpOHTAIbHBIN TMCBMEHHBIN OTIPOC

Pa3nes 13. DiieMeHThI TeOpHH BEPOSATHOCTEH 1

MATEMATHYECKOH CTATUCTHKH

Tema 13.1. DieMEHTBI TEOPUH BEPOATHOCTEH

YCTHBIM (POHTATIBHBIN OMPOC
IIpOBEpOYHas pabora
(bpOHTAIbHBIN TUCEMEHHBIN OTIPOC

Tema 13.2. DineMeHTH MATEMATUYECKOM
CTATUCTUKUA

YCTHBIN (PPOHTATBHBIN OIPOC




HpOMe)KyTO'lHaﬂ aTTecranusa

Cemectp: 1
®opMa NPOMEKYTOUYHOM aTTECTANUU. SK3aMEH MUCbMEHHbIN

IlepeyeHb BONIPOCOB:

BoOoo~NoOR~WNE

[EEY
[EEY

0.
. JlJorapudmudeckas ¢pyHkms, ee cBoicTBa U rpaduk
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
TUIOCKOCTH
32.

MHOK€eCTBO AEHUCTBUTENBHBIX YHCEI

KommiekcHbie uncna. Anredpanueckas opma KOMIJIEKCHOTO YUCIIa

CrnoxeHne 1 yMHO)KEHHE KOMIUIEKCHBIX YHCell B alre0pandeckoil popme
DyHKIUA, CIIOCOObI 3aaHus PYHKITUI

CpoiicTBa pyHKIMN. DKCTpeMyM QyHKIUN

Crernenb ¢ pallnOHANBHBIM MTOKa3zaTesaeM. CBOWCTBA CTEIEHH

[Toka3zarenbHas (GyHKIMSA, €€ CBOWCTBA U rpaduk

[Toka3aTenbHble ypaBHEHHs U HepaBeHCcTBA. CIIocOOBI X pellieHus (Ha MpuMepax)
Jlorapugm. OCHOBHOE JTOTaprH(PMHUECKOE TOKIECTBO

CsoticTBa norapuMoB

Jlorapugmuueckue ypaBHeHHUs U HepaBeHCTBAa. CriocoObl UX pereHus (Ha mpuMepax)
Paagnannas mepa yrna

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

DopMyIIbl IPUBEACHUS

@DopMyJIpl JBOMHOIO U OJOBUHHOIO apryMeHTa

YeTHOCTh, HEYETHOCTh TPUTOHOMETPUIECKUX (DYHKITHIA

[TepnoIM4HOCTH TPUTOHOMETPUUECKUX (PYHKLUI

@yHKIMS Y = sin X, ee CBOMcTBa U rpaduk

OyHKIUSA Y = cos x, ee CBOWCTBA U Irpaduk

OyHKIMS Y = fg X, €e CBOWCTBA U rpaduk

OyHKIMA Y = ctg X, ee CBOMCTBA U rpaduk

ApKcUHYC, apKKOCHUHYC, apKTaHI'€HC, apKKOTaHT€HC

YpaBHeHuEe sin x=a

YpaBHEeHUE cosx =a

YpaBHeHUE Igx =a, cigx =a

CniocoObl penieHnit TPUroHOMETPUIECKUX YPaBHEHUN

AKCHOMBI CTEPEOMETPHUH

CnenctBus U3 aKCUOM

B3anmHOe pacrosiokeHne npsiMbIX B IpocTpaHCTBe. CBOWCTBA NapaUIEIbHBIX IPSIMbIX
B3anMHOe pacrionoxeHne npsMon M INIOCKOCTH. [Ipu3Hak mapaiiesnbHOCTH NPSAMOW U

B3anmHoe pacnonokeHue IUIOCKOCTEH B MpocTpaHCTBE. [Ipu3HaK mMapamienbHOCTH

IIJIOCKOCTEN

33.
34.
35.
36.
37.
38.
39.

Ilepnenaukynsip v HakiIoHHasA. CBOMCTBA NEPIEHAMKYJIAPA U HAKIIOHHOMN
TeopeMa 0 Tpex nepneHauKyIIsapax

[Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U IIIOCKOCTH

IIpu3Hak NeprneHAUKYIIPHOCTH IUIOCKOCTEN

TeopeMa 0 Tpex nepneHauKyIsIpax

IIpu3Hak neprneHAUKYIIPHOCTH IUIOCKOCTEN

CBs13b MEXy APAIIIEIBHOCTBIO ¥ IEPIEHAUKYIIIPHOCTBIO MPSAMBIX U INTIOCKOCTEMN

JleMOHCTPAUMOHHBI BADUAHT

2
1. Haiigute 3Hauenus pyakuu f(x)= 2x

=X+ 2 poukax 0,3, a.

2. Pemmute ypaBHeHHE /3X +4 =2
3. Pemmre ypasmenne 2*4*1-2¥1.1=0
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4. Pemmrte ypasuenne 10g7 (8 —X) =2

Pewte ypaBHeHHe  2SiN°X-SiNX COSX=COS°X

6. Touxka O jexuT BbIe TIockocTel o u B. o 11 B. 13 Touku O npoBeneHs! ABE IPSIMBbIC a H B,
MepeCceKaroIIe 3TH MII0OCKOCTU COOTBETCTBEHHO B Toukax Al u A2, B1 u B2. 13BecTHO, 4TO
A2B2=16¢cMm, OB2:B1B2=8:5. Haiitu A1B1.

7. Uepes Touky O, TOUKY MepeceueHus quaroHajiei KBajpara, Co CTOPOHOH 6, MpoBeeHa
npsimast OM, neprieHuKysspHas INIOCKOCTH KBajapaTa. Halitu pacctosanue ot Touku M 1o

o

BCPIIMH KBaapara, €CJIN PACCTOAHUEC OT TOUKHU M 110 IIOCKOCTH KBaJpara paBHO 3\/5

Hrorosas arrecranusa
CemecTtp: 2
®opMa UTOrOBOM ATTECTALMM: K3aMEH MHMCbMEHHBIN

IlepeyeHb BONpoOCoOB:

1. Onpenenenue npousBogHON. Pu3ndeckuil CMbICI Npou3BoIHON. CpenHss u
MI'HOBEHHAsi CKOPOCTh

2. T'eomerpuueckuii CMbICT IPOU3BOJHON. YTIOBOM KOIPPHUIIMEHT KacaTeabHON

3. IIpousBoaHas cymMBbl, pou3BeneHUs, YacTHOTO. [[pumMenenne GpopmyIr Ha KOHKPETHBIX
npuMmepax

4. TlpowsBoaHas CTETIEHHON (YHKIIUHU, TPUTOHOMETPUYECKUX (QyHKIUI

5. VYrnoBoi ko3¢ dunmeHT kacareabHOR. Y paBHEHUE KacaTeIbHON

6. Ilpusnaku Bo3pacTanus M yObBanus ¢GyHKuH. [IpaBuiio uccnenoBanus GyHKIUN HA
MOHOTOHHOCTb

7. DxcrpemyMm dynkiun. [IpaBuio uccnenoBanus GyHKINN Ha SKCTPEMYM

8. IlpumeHeHHe MPOU3BOIHON K NOCTPOCHUIO Irpaduka GyHKIUN

9. HawuOombmiee u HauMeHbIIIee 3HaYCHHUE (DYHKIIMK HA OTPE3KE

10. ITepBoobpaznas ¢pynkuuu. [IpaBuna HaxoxeHHUs IEPBOOOPA3HBIX.

Heonpenenenusiii uaTerpan

11. KpuBonuneiinas tpaneuus. [nomans KpuBoJIMHEHHON Tpanenuu.

12. ®opmyna Herotona — Jleiitbnumna. OnpeneneHHbIil HHTerpa

13. Beruncnenue miomazei miockux Guryp

14. [IpousBoiHas MOKa3aTEIbHOMN U JJOTapUPMUUECKON PYHKIIMH

15. Ilpusma, ee cBoiicTBa, HOpMYJIbI IUIOIIAAN TOBEPXHOCTH U 0OBEMa

16. IMapamnenenwumen, GopMyIIbl TUIOIAAN TOBEPXHOCTH M 00beMa

17. Ilupamuyia moiHas U yceueHHasl, CBoicTBa nupaMusl. [IpaBuiibHas mupamMua.
@opMyIIbI IJIOUIAIN TOBEPXHOCTH U 00BEMa MUPaMHUIbI

18. Lununuap, ero ceoiicTBa. POpMYIIBI IUIOMIAN TOBEPXHOCTH U 00beMa IIUIIMH]IPA

19. Konyc, yceueHHBI KOHYC, ero cBoWcTBa. DOPMYITHI TIOMAIN TIOBEPXHOCTH U 00BheMa
KOHYyca.

20. Iap u cdepa. PopmyIbl MIIOMIAAN TOBEPXHOCTH U 00beMa mapa

21.Bektop. [elicTBus Ha1 BEKTOpaMHU

22. PaznoxeHne BEKTOpa Ha COCTABIISIOIINE

23. [IpsiMOyTOIbHBIE KOOPAMHATHI B TIPOCTPAHCTBE

24. JleficTBUS HaJl BEKTOPAMH, 3alaHHBIMU KOOPAMHATAMU

25. ®opMyIbl U BEIYUCIICHUS ITTHHBI BEKTOPA, PACCTOSHUS MEXTY IBYMs TOUKaMH,
dopmyna as BBIYUCICHUS yTIiIa MEXy BEKTOpaMH

26. Pazmerenus

27. IlepecTaHoBKH

28. Coueranus

29. ®opmyna HeroToHa

30. Cniyqaifabie COOBITHS U UX BEPOSITHOCTH.
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I[eMOHCTpaIII/IOHHLIﬁ BapuaHT

. 2
1. Haiigute o6macth onpeaeneHust PyHKIUU ) = /X + 2 — “ g

2. Pemmre ypaBHeHUS
- 2cos’x—3cosx+1=0

- 291 -8=0
3. AHaIUTUYECKUM METOJIOM HaiiauTe abCIccy TOUKH nepeceueHus rpadukoB GyHKIUN

y=vx’+2x-8u y=x-2

Jlana bynkius y = 2x° - €+cosx . Haiimmre y' @7
5. HaiiquTte niomans GUrypsl, orpaHuueHHON muausIMu y = 2x° +1 ny = 2x
6. Pemmre ypaBHEHHE log (x+1) +log, € —1 =3log,1+log. 8

Kpurepun oueHku

Mamemamuueckuti Ouxmanm — BU KOHTPOJISI 3HAHUH, MPOBOJAMUTCS ISl CHCTEMATH3allud 1
3aKpEIUICHUS] TEOPETUICCKUX 3HAHWU M MPAKTHYECKUX HABBIKOB, MOJKET OBITH HCIIOJIb30BAH IS
KOHTPOJISI 3HAHU, CAaMOCTOSITeNIbHOIM MpopaboTKU yueOHOro MaTepuaja Kak Ha ypoKax, TaK M BHE
AyJUTOPHBIX 3aHSATUH, JUIS TMOBTOPEHUS HW3YYCHHOTO Marepuayia, Ui JIMKBUIAIMH IMPOOEIOB B
3HAHUAX CTYACHTOB.

Marematuueckne JTUKTaHTBI cojaepkar 6-8 3amaHuil, ymOOHBI ISl HWCIOJIh30BaHMUS,
MO3BOJIIOT MPOBEPUTHh YPOBEHb YCBOCHHUS MaTepuana 3a KOpOTKoe Bpemsi, paccuuTanbl Ha 10-15
MUH. Yarie ucnonb3yroTcs 71 MPOBEPKU 3HaHUS (OPMYJT U orpeesieHnit (hopMysbl TpUBEACHHUS,
dbopMynbl  TBOMHOTO M TOJIOBUHHOTO apryMeHTa, (opMynbl TPOU3BOIHBIX, HWHTETPAJIOB,
omnpeneneHue JorapudmMoB U T.J.), IPU PEUICHUN YpPaBHEHUU (MPOCTEHIIINE TPUTOHOMETPUUECKUE
ypaBHEHHUA). MaTreMaTH4eCKHe TUKTAHThl MOKHO HCIIOJIb30BaTh HE TOJBKO B KaYeCTBE TUKTAHTOB,
HO M Kak TIPOBEpOYHBIC PabOThl. MOXKHO MPOBOAHWTH C IMOCIEAYIOIIUM pPa30opoM, a TaKKe B
KauyeCTBE YCTHBIX YIIPA)KHEHUH B Hauaje ypoka.

B pa6ote npencrasnenst 11 nuktanToB mo pasnenam 3, 5, 6, 9 nporpamMMel.

Kputepuu orieHKM MaTeMaTU4eCcKOro TUKTaHTa:
OleHKA “5” (OTJIMYHO) CTaBUTCS, €CIIH:

- sermtontaeHo 90 -100 % 3amaumii;

OlleHKA “4” (XOpOI0) CTABUTCS, €CIIU:

- BBIMOJIHEHO 76 -89 % 3amanmii;

oneHka “3” (yA10BJ1eTBOPUTEIbHO) CTABUTCSA, €CIIU:

- BeImoJiHEHO 60 -75 % 3amanuii;

OLleHKA “2” (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CIIU
- BBITIOJTHEHO MeHee 50 % 3amaHuid.

[IpoBepounass pabota - BUA KOHTPOJSL 3HAHUW, TMPOBOAUTCS MJIS 3aKpEIUICHUS
TEOPETUYECKUX 3HAHUNA M NPAKTUYECKUX HABBIKOB, MOXXET OBITh MCIIOJIB30BaH JUI KOHTPOJIA
3HAHWM, IPOBOAMTCS MOCIE U3YUECHHS TEMBI WU PA3ea.

Kaxnplii pazzmen mporpamMMbl 10 MaTeMaTHKE pa30MBAaeTCsi Ha JIOTHYECKHU 3aBEpIICHHBIC
cMbIciioBble 0s10Kku. loce u3nokeHus O6J10Ka CTyIleHTaM MpeaiaraeTcs npoBepoyHas padbora Ha 25
— 30 muH. /{11 mpoBeAeHUS IPOBEPOUHBIX pabOT NCHOIB3YIOTCS TmocoOus it yuutens b.M. VBnies
u gap. «Jlumaktuyeckue MaTepHalibl 1Mo anredpe W HadamaM a”Haims3a s 10 kmaccay |
«lunaktuyeckue marepuaibl Mo anreOpe W HavaiaMm aHanmu3a Jias 11 kimacca»; MEeTouuecKoe
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nocobue mo reomerpun A.M. Mensuuk «KOHTpOJIbHBIE W MPOBEPOUYHBIE PAOOTHI MO T'EOMETPHUHU.
Kiaccer 7-11», a Takxe nmpoBepovHbIe pabOThI, MPUBEICHHBIC B JAHHOM paboTe.

Kpurepun onieHKH IpOBEpOYHON pabOTHI:

oleHKa “5” (0TJIMYHO) CTaBUTCS, €CIIH:

- 3aJ1aHUs BBITIOJHEHBI aKKYPATHO, B IMIOJIHOM 00BEME;

- 3aJJaHUs PEIICHBI MATEMATHYECKH TPaMOTHO, TIPUBEICHBI KpaTKue 000OCHOBAaHUSI TpoIecca
pelIeHus;

OLleHKA “4” (XOpoI1110) CTaBUTCSI, €CIIH:

- 33/IaHUSl  BBINOJIHEHBl AaKKypaTHO, B TOJHOM 00BEME, HO paboTa COIACPKHUT
HE3HAYMUTEIbHBIE TTIOMAPKH;

- 3a7]aud PEIICHbl BEPHO, HO JAOMYIIEHBI HEIOYETHI M HErpyOble OMIMOKH, K KOTOPBIM
OTHOCSITCSI OITMCKH, HEJOCTATOYHOCTh WJIM OTCYTCTBHE MOSICHEHNUH, 000CHOBAHUMN B PEIICHUSX;

oueHka “3” (y10BJ1eTBOPUTEIbHO) CTABUTCS, €CIIH:

- 3aIaHUS BBITIOJIHCHBI HE B TIOJTHOM 00BEME;

- pellieHue 3ajaHui COAEPKUT HEJOUETHI U HETPYObIe OLINOKY;

OLIeHKA “2” (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CIIU

- 3a/IaHUS BBITIOJIHEHBI HEOPEXKHO, HE B IMOJTHOM 00BEME;

- pelieHue 3aJaHUN COJEPKUT TpyOble OLIMOKH, KOTOpble OOHAPY)KMBAIOT HE3HAHUE
cTyneHTamMu (HOpMyI, ONpPEIeIICHU, OCHOBHBIX CBOMCTB, HE3HAHHWE NMPHUEMOB PEIICHUS 3a7ad, a
TaK)Xe BBIYUCITUTEIIBHBIC OIIMOKH.

Tect mo3BONIIET BBISIBUTH MPOOENBI B 3HAHUAX M BECTH MOCIEAYIONIyI0 paboTy B
COOTBETCTBUU C MOJTYYECHHBIMU PE3YIbTATAMH.

s obecriedeHusi JOCTaTOUYHO MOJTHOTO, ONEPATUBHOTO U OOBEKTUBHOTO KOHTPOJISI 3HAHHIMA
¥ YMCHHI YYaIIUXCsl UCTIOJIB3YIOTCS TECTHI, COCTABICHHBIC U3 BOIPOCOB C BEIOOPOM IMPABUIIBHBIX
otBeToB. Kax/1plii TecT AaH B 2-X BapHaHTax. YA00OCTBa B MPUMEHEHHH TECTOB OYEBHIHBI: OXBAaT
cpa3dy OOJIBIIONW TEMBI, CKOPOCTh MPOBEPKH, BO3MOXKHOCTH OIEPATUBHOW OOpaTHOW CBSI3U C
yuaniuMucs (OTBET HEBEPHBIH — HINKUTE BEPHBINA, CMOTPUTE, IJie OIIMOKa, MOBTOPUTE MaTepuan, K
KOTOPOMY OTHOCHUTCS BOIIPOC), BBICOKasi CTENEHb OOBEKTUBHOCTH. | J1aBHas HarpaBlIE€HHOCTh
MPOBOAMMBIX TECTOB — BBISIBUTH BO3MOKHBIE MTPOOEIBI Y 00yUaOIUXCsl, IOMOYb UX BOCTIOTHUTD.

Kpurepun onenku recra:

OleHKA “5” (OTJIMYHO) CTaBUTCS, €CIIH:

- BernostHeHo 90 -100 % 3amanuii;

oleHKa “4” (XOpoIo0) CTaBUTCS, €CIIN:

- BEINIOJIHEHO 76 -89 % 3agaHmii;

oueHka “3” (yA0BJIeTBOPUTEIbHO) CTABUTCS, €CIIU:

- BeImoJiHEHO 60 -75 % 3amanuii;

OLleHKA “2” (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CIIU
- BBITIOJTHEHO MeHee 60 % 3amaHuid.

OK3amen IO MaTEMaTHUKE MPOBOJIUTCS B MHUCbMEHHOM ()OpMeE M COCTOUT U3 IIECTH 3aJaHUM.

OleHKA “5” (OTJIMYHO) CTaBUTCS, €CIIH:

- 3a/1aHUs BBINOJIHEHBI aKKYPAaTHO, B IIOJIHOM 00bEME;

- 3aJIaHKsl pellleHbl MaTEeMaTHUYECKU TPaMOTHO, IIPUBE/IEHBI KpaTKHe 0OOCHOBAaHUS Ipoliecca
peleHus;

OlleHKA “4” (XOpOI0) CTABUTCS, €CIIU:

- 3aJaHUs  BBIIIOJHEHBl AaKKypaTHO, B TIOJHOM o0OBbEMe, HO pabdoTa COJAEPKUT
HE3HAYNTENbHBIC TOMAPKH;

- 3a7laud pelIeHbl BEPHO, HO JAOMYIIEHbl HEIOYETHl M HErpyOble OMIMOKH, K KOTOPBIM
OTHOCSTCS OIUCKH, HEAOCTATOUYHOCTh MJIM OTCYTCTBHE NOSACHEHHI, 000CHOBAHUH B pEIICHUSIX;

OlleHKA “3” (YI10BJIETBOPUTEJIbHO) CTABUTCSA, €CIIN:

- 3aJ1aHUs BHITIOJTHEHBI HE B MIOJTHOM 00BEME;

- pelleHune 3aJaHui COACPKUT HEJOUETH U HErpyOble OIINOKY;
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OLleHKA “2” (HeyI0BJIETBOPUTEJIbHO) CTABUTCS, €CIIU

- 3aJ1aHUS BBITIOJIHEHBI HEOPEKHO, HE B TIOJTHOM 00BEME;

- peUIeHHEe 3alaHuil COJCPKHUT TPyOble OIIMOKH, KOTOpble OOHApPYKMBAIOT HE3HAHUE
CTyIeHTaMHu (HOpMyJ, ONpEeesIeHU, OCHOBHBIX CBOMCTB, HE3HAHHME NMPUEMOB pELICHHS 3a/1ay, a
TaKKe BBIUYMCIIUTEIIbHBIE OUTHOKH.

K nedouémam otHOCSTCA: HEpalMOHAIBHOE pEUICHHE, OIMNUCKHU, HEIOCTATOYHOCTh WIIH
OTCYTCTBUE MOSICHEHU I, 000CHOBaHMIA B PELICHUSX.

K 2pyovim ommbkam OTHOCSTCS OLIMOKH, KOTOphle OOHAPYKUBAIOT HE3HAHUE CTYACHTaMU
¢dbopmyI, mpaBWIl, OCHOBHBIX CBOWMCTB, TEOpEeM M HEYMEHHE HX NPUMEHATh, HE3HAHHE MPUEMOB
pelleHus 3a/1a4, pacCMaTPUBaeMbIX B Y4eOHUKAX, a TAK)KE BHIYUCIUTENbHbIE OLTUOKH, €CIIM OHU HE
SABJISIFOTCS OITUCKOM.

K Heepybvim ommbkaM OTHOCSTCS: MOTEPsI KOPHS UM COXPAaHEHHE B OTBETE IMOCTOPOHHETO
KOpHs1, OTOpachIiBaHue 0€3 00BACHEHUS OJTHOTO U3 KOPHEH U paBHO3HAYHBIC UM OLTHMOKH.

Ecnu onna u Ta ke ommbOKa (OJUH U TOT e HeJOUYET) BCTPEUaeTCsl HECKOJIBKO pas, TO 3TO
paccMarpuBaeTcs Kak oJHa OmuoKa (0OIMH HETOUET).
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HNudopmannonHoe odecnevyenne 00ydeHust

OcHogHble UCMOYHUKU:

1. Anrebpa u Havasa aHanu3a: YueOHUK s 10-11 k1. oOmeoOpazoBat. yupeskaeHui / mon
pen. A.H. Konmoroposa.— M.: IIpocsemienune, 2012.— 365 c.

2. Texneuxuét W.JI. Maremaruka: YueOHuK.— M.: M3marenbckuil 1eHTp «AKaaeMus»;
MacrepctBo, 2012.— 304 c.

3. Hamasa A.A. Marematuka: YueOHuk.— M.: ®OPYM: MHOPA-M, 2012.— 552 c. —
(Cepus «IIpodheccrnonanbsHoe 0Opa3oOBaHUE).

4. Teomerpusi: YueOnuk mnst 7-11 xmaccoB cpemnerd mkonbl / A.B. Iloropemo.— M.:
[Ipocsemenue, 2012.— 384c.

HononnumenvHvie ucmoyHUKU:

1. T'eomerpusi: YueOnuk st 7-11 kimaccoB cpemueit mkonsl / A.B. Iloropenos.— M.:
[Ipocsemenue, 2004.— 384c.

1. InnakTryeckue MaTepuaibl o anredpe u Hadanam ananusa juist 10 kracca / b.M. UBnes,
C.M. Caaxksan, C.U. HIBapudypa.— M.: IIpocsemenue, 2008.— 176 c.

2. JlumakTHyYecKWe MaTepHaibl 1Mo anreOpe W Havanmam aHamm3a s 11 kmacca / B.M.
Usnes, C.M. Caaksn, C.U. lIBapudypa.— M.: [Ipocsemenue, 2008.— 192 c.

3. Maremaruka: 2600 TeCTOB U IPOBEPOUYHBIX 3a/aHUM /ISl IIKOJIBHUKOB U MOCTYNAIOIINX
B By3bl / [I.LU. Anteinos, JI.U. 3BaBuu, A.. Measuuk u ap.— M.: Ipoda, 2007.— 304 c.

4. Teomerpusi. Tectol. 10-11 ki1.: YueOHO-MeTo. mocobue / [1.U. AnteiHoB.— M.: [Ipoda,
1998.— 80 c.

5. Numaktudeckue marepuanbsl mo reomerpun s 10 kmacca / C.b. Becenmosckuii, B.JI.
Ps6unnckas.— M.: [Ipocsemenue, 2007.— 80c.

6. Jlmmaktuyeckue matepuanbl mo reomerpun s 11 kmacca / C.b. Becenosckuii, B./I.
Ps6unnckas.— M.: [Ipocsemenue, 2007.— 80c.

7.  Hupaktuueckwe Marepuanbsl mo reomerpuu mius 10 kmacca / BJI. 3uB.— M.:
ITpocsemenue, 2006— 144 c.

8. 3agaun mo anredpe W HavajgaMm aHajau3a OT MPOCTEHIIUX 10 OoJee CIOXKHBIX. YdeOHOe
nocobue i yuutenei u ydammxcs / b.I'.3uB.— Cankrt-IletepOypr, 2005.— HIIO «Mup u Cembs-
95»—320 c.

9. Maremaruka -11. Ypoku mnoBropenus. (IlocoOue nnsi MOArOTOBKM K SK3aMeHaM I10
anredpe W HavajaM aHaiau3a u 1o reomerpuu B 11-m kiacce.) / B.I'. 3uB.— Cankr-IletepOypr,
2007.— HITO «Mup u Cempbs-95».— 352 c.

10. 3a cTpanunamMu yueOHMKa MaTemMaTuku: Apudmeruka. Anredpa. ['eomerpust. Kuura s
yuamuxcst 10-11 kmaccoB obmeoOpazoBatensHbix 3aBeneHuit / H.S. Bunenkun, JLII. 1Iubacos,
3.®. [lln6acosa.— M.: IIpocBemenue: AO «YuebHas muteparypa», 2004.— 320 c.

11. ITocobue-penerutop no Mmatemaruke. [loaroToBka Kk MMCbMEHHOMY 3K3aMeHYy: YueOHoe
noco6ue / 'pomos A.U., CaBunn B.M..— PoctoB H//]: ®enukc, 2001.— 408 c.

12. OOGydenue Hayamam crepeomerpun: Meroauyeckue pekomenaanuun /  E.M.
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Humepuem-pecypcuol:
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Ilepeuenv memoouueckux pekomeHoayull, paspadomaHubix NPenooasameniamu.
1 MeTtonuyeckue peKOMEHAAINHN MO MPAKTUYECKUM 3aHATHIM

2 MGTOI[I/I‘ICCKI/Ie PEKOMCHAANU 1O OLCHKC KauCeCTBA IIOATOTOBKHA 06yqa10umxc;1

3 MeToauveckre pPEKOMEHIAIIMU 110 OpraHW3allid W BBITOJHEHUIO CaMOCTOSTEIbLHOM
paboThI
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