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1 MacmopT kommJiekTa POHIA OLIEHOUYHBIX CPEACTB

1.1 O0mme mosoxeHust

®onp oneHounbix cpencts (manee ®OC) npenHazHayeH JJIsI KOHTPOJIS U OLEHKH
00pa3oBaTeNbHbIX JIOCTHKEHUI O00yYaroluXcsi, OCBOMBIIMX MPOrpaMMy Y4eOHOIO
npeaMmera MaremaTvka IporpamMmbl MOATOTOBKU CIELUAMCTOB CPEIHEro 3BeHa (Jalee
[TIICC3) no cnenmanbHocTH 34.02.01 Cectpunckoe Aeno 6a30BOM MOATOTOBKH.

B pesynbrare ocBoeHust yueOHOTO TipeaMmera MaTemaTuka OOydaroIuics JOJIKEH
obnanate npexycMoTpeHHbpiMH PI'OC crenyromuMu yMEHHSIMH, 3HAHUSIMHU, KOTOPBIC
dbopMupyroT 00IIHE KOMITIETCHIIUU:

Ymersb:

- BBINOJNHATH apuMeTuyecKkue IEHCTBUS HAJ YHCIAMHU, COuYeTash YCTHBIE U
[MCbMEHHBIE MPUEMBI; HAXOAUTh NPHUOIMKEHHBIE 3HAYEHHUS BEJIUYMH M HOTPEIIHOCTH
BBIYKCIICHUN (A0COJIIOTHASI 1 OTHOCHUTEIIbHAS ); CPABHUBATH YHUCIIOBBIE BHIPAKECHHUS;

- HaxXoAWTb 3HAYEHUS KOpHS, CTENEHH, Jorapudma, TPUTOHOMETPUUECKUX
BBIpOXEHU  Ha  OCHOBE  OINpEAENeHUs, MCMNOJNb3ysd IpU  HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPEJICTBA; MI0JIb30BATHCS NPUOIMKEHHOM OILIEHKOM MPHU MPAKTUUECKUX
pacderax;

- BBINOJHATH MPEoOpa3oBaHUs BbIPAXKEHUM, NpUMEHSAS (OPMYJIbI, CBSI3aHHBIE CO
CBOICTBaMHM cTeneHe, JorapumMoB, TPUTOHOMETPUUYECKUX (PYHKLINT;

- BBIUMCIAATH 3HAaYeHUE (PYHKIMM 10 3aJaHHOMY 3HAYEHHUIO apryMEHTa Ipu
Pa3IMYHBIX coco0ax 3aAaHus QyHKIUU;

- ONpEJENsTh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIMI, WIUTIOCTPUPOBATh UX HA
rpadukax;

- CTPOUTH IrpaMKU U3yUYECHHBIX (PYHKIUN, WILTIOCTPUPOBATh MO rpaduKy CBOMCTBA
AJ€MEHTApHbBIX (PYHKIUN;

- HaXOJIUTh MPOU3BOHBIEC SJIEMEHTAPHBIX (PYHKIIUM;

- HCIIOJIb30BaTh IPOU3BOJHYIO JJII M3YYEHHMsS] CBOMCTB (PYHKUMHA U IMOCTPOCHHUS
rpaduKoB;

- IPUMEHSATH IPOU3BOIHYIO JIJIsl IPOBEAEHUS MPUOIMKEHHBIX BBIUUCICHHM, peliaTh
3ala4d  MPUKIAJHOTO XapakTepa Ha HaXOXKJIEHUE HaumOOJbIIEr0 W HaWMEHBLIETO
3HAYECHHS;

- BBIYUCIIATH B MPOCTEHIIMX CIy4yasX IUIOIIAJd U OOBEMBI C HCIIOJIb30BAHUEM
ONPENIETICHHOr0 UHTErpania;

- pemarhb paluoOHaIbHEBIE, NOKa3aTebHbIE, JgorapupMUyECcKue,
TPUTOHOMETPUUECKUE YPaBHEHHUS, CBOJSAIIMECS K JIMHEHHBIM M KBaJpaTHBbIM, a TaKKe
aHAJIOTMYHbIC HEPABEHCTBA U CUCTEMBI;

- HCTI0JIb30BaTh rPaPUUECKU METO/ PEIICHHS] YPAaBHEHU U HEPABEHCTB;

- n300paxaTh Ha KOOPJAMHATHOM IJIOCKOCTH PELICHUS YpaBHEHUH, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;

- COCTaBJIAITh M pellaTh YPABHEHUS M HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHMCJIE PUKIIAJHBIX ) 3aa4ax.

- pemiaTh MpocTeiine KOMOWHATOpPHBIE 3a/adyll METOJO0M Imepedopa, a Takke ¢
UCIOJIb30BaHUEM U3BECTHBIX (POPMYI;

- BBIYUCIIATH B MPOCTEHIINX CIy4yasX BEPOATHOCTU COOBITUH Ha OCHOBE MOJCYETa
YHUCJIa HCXO/IOB;



- pacCiio3HaBaTbh Ha 4YCPTECIKAX U MOJACIIAX IMPOCTPAHCTBCHHBIC (I)OpMI)I; COOTHOCHUTD
TPEXMECPHBIC O0OBEKTEHI C BX OIIMCaHUAMH, I/1306pa}K€HI/IHMI/I;

- OIIKMCBIBATH B3aMMHOC PACIIOJIOKCHHUC IIPAMBIX H IUIOCKOCTEN B IMPOCTPAaHCTBC,
ApryMCHTHUPOBATb CBOU CYIKIACHUA 00 3TOM PaCIIOJIOKCHUH,

- dHAJIM3UPOBAThH B HpOCTGﬁHIHX ClIydasax B3daMMHOC PACIIOJIOKCHUC OOBEKTOB B

POCTPAHCTBE;

- I/I306pa)KaTb OCHOBHBIC MHOTOI'PAaHHHUKH W KPYTIJILIC TCJId, BBIIIOJIHATD YCPTCIKU 10

YCIIOBUAM 3a1a4;

- CTPOHTH MPOCTEHIINE CeUEHUS KyOa, MPU3MBI, THPAMUIBL;

- pemaTh IUIAHUMETPUYECKUE M IPOCTEUIINE CTEPEOMETPUUYECKUE 3aJ1a4d Ha
HaXOXKJECHUE TEOMETPUYECCKUX BEIMUWH (JJTMH, YTJIOB, IIOMIA e, 00BEMOB);

- WCIIOJB30BAaTh NPU PEUICHUH CTEPEOMETPUUYECKUX 3a/1a4 IUIAHUMETPUUYECKUE

(baKThl U METOIBI;

- IPOBOOUTH NOKA3ATCIIbHBIC PACCYKACHUS B XOAC PCIHICHUA 3a/1a1,

3HATH/IOHUMATD:

- 3HAYEHUE MATEeMaTUUYECKOW HAYKH ISl PEILICHUs 3a/1a4, BOSHUKAIOIINX B TEOPUU U
MPaKTUKE; MHUPOTY U B TO K€ BPEMsI OrPaHUUYCHHOCTb MPUMEHEHUS MaTEeMaTHYECKUX
METOJIOB K aHAJIM3Y M UCCJICAOBAHUIO MPOLIECCOB U SBJICHUM B IPUPO/JIC U OOIIECTBE;

- 3HAQYEHHWE TMPAKTUKKA M BOMPOCOB, BO3HHUKAIOIIMX B CaMOM MaTeMaTHKE s
GbopMUPOBaHUS U PA3BUTUA MATEMaTUYECKOW HAyKH; UCTOPUIO PA3BUTHS MOHATHUS YUCIIA,
CO3JIaHMsI MATEMATUYECKOI0 aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHUS T€OMETPHUU;

- YHHUBEPCAJbHBIA XapakTep 3aKOHOB JIOTUKHM MaTeMaTHYECKUX PACCYKICHUM, UX
MPUMEHUMOCTh BO BCEX 00JIACTIX UYEIOBEUECKOM AeATEILHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3IMYHbIX MPOLIECCOB OKPYKAIOIIETO MHUPA.

1.2 Pe3yabTaThl 0CBOCHUS YUeOHOI0 NMpeAMeTa, NMoAJIeKanue npoBepke
B pesynbrare arrecranuu mo y4eOHOMY MPEAMETY OCYIIECTBISETCS KOMIUIEKCHAs

IIPOBEPKA CICAYIOIIMX YMEHUN U 3HAHUM.

Tabmuma 1

PesynabTaTnl 00yyenus:
YMeHHs, 3HAHUS

Iloka3aTenu oneHKH pe3yJbTaTa

YMmerh:

V1.BbIMONHATE  apudMeTHUecKue JAESUCTBUS  Hal
YHCIIaMH, COY€Tass yCTHbIE U NHCbMEHHbIE NPUEMBL;
HaXOJUTh NPUOIMKEHHbIE 3HAYEHUS BEJIUYUH U
MOTPEUTHOCTH BBIYHMCIICHUN (aOcomoTHas "
OTHOCHTEJIbHAS); CPABHUBATH YHCIIOBBIE BBIPAKEHUS;

[TpaBUIBHOCTH BBITIOJHEHUS 3aJaHUNl  TIpH
BBIUYUCIICHUU JCCATUYHBIX U OOBIKHOBEHHBIX
IpoOeii.

V2. HaxoAuTh 3HaYEHUs] KOPHsI, CTETIeHHU, JIoTapudma,
TPUTOHOMETPUYECKUX  BBIPAXXCHUH  HA  OCHOBE
OnpejieNieHusl, HUCIOJIb3ysSd TpU  HEOOXOIMMOCTH
UHCTPYMEHTAIIbHbIE CPEICTBa; I10JI30BaThCS
OpUOIMKEHHOM  OLIGHKOW — MpU  MPaKTHYECKHX
pacuerax

[IpaBUIBHOCTH BBIMOJHEHUS 3aJlaHUI npu
HaxXOXJACHUHU JorapudmoB U mpeoOpazoBaHUU
BBIpOXCHUH, COAEpXaIUX JorapudMbl U TpU
MIPUMEHEHUH CBOMCTB apu(hMETHIECKOTO KOPHSI.

V3. BBINONHATH  NpeoOpa3oBaHUSl  BBIPAKEHUH,
npuMeHssi  (GopMyJbl, CBS3aHHBIE CO CBOMCTBaMHU
CTEIEHEH, J0rapuQmoB, TPUTOHOMETPHUUYECKUX

byHKIMI

[IpaBuIbHOCTE  BBINOJIHEHUSA 33JlaHUN  MpHU
pereHnu 3a1ady, HCIIONb3Ys CBOMCTBa
norapu(MoOB, TPUTOHOMETPHIECKUX (PYHKITUH




V.4 BBMHCIATH 3HAYCHHE (PYHKIIUU IO 3aJaHHOMY
3HAYCHHUIO apryMeHTa TIpU pa3IMYHbIX CIocodax
3aianusi QyHKINH;

V5. ompenenarb OCHOBHBIE CBOWCTBA 4YHUCIOBBIX | [[paBMIIBHOCTH BBIIIOJIHEHMS 3aJaHUN  IIpH
(GyHKLUH, HIUTIOCTPUPOBATh UX HA rpaduKax; yccleI0BaHUU QYHKLHUH.

VYeé. CTpOUTh TpapuKd M3yYCHHbIX (QYHKIMH, | [[paBUIBHOCTD  BBIMOMHEHHS 3aJaHUNA  TIPU
WUTIOCTPUPOBATh 10 rpaduxky CBOICTBA | IOCTPOECHUHU rpauKoB JJIEMEHTapHBIX
DIIEMEHTAPHBIX (DYHKIMHA, WCHOJIB30BATh MOHATHE | GYHKLUH.

(GYHKUMU [ ONMCAHUS M aHaIW3a 3aBUCUMOCTEH

BEJIMYUH

V7. HaxomAWTh  NPOM3BOAHBIE  3JIEMEHTAPHBIX [IpaBMIIBHOCTB BBINOJIHEHUS 3aJaHUNA  IIpU
byHKUIMi; HAaxO0KJICHUH IIPOU3BOAHBIX OCHOBHBIX
UCIIOJIb30BaTh IPOU3BOAHYIO JJI U3YYEHUS CBOMCTB | 3JIEMEHTAPHBIX GyHKUMH, NpU pelIeHUH

(GyHKUIUH ¥ TOCTPOEHHS IPaUKOB;

IPUMEHATh  MPOU3BOJHYKO  JUI1  I[POBEACHUSA
OpUOIMKEHHBIX — BBIYMCIIEHUH, pemarh  3ajadu
IIPUKIIAJHOTO Xapakrepa Ha HaxO0XKJICHUE

HanOOJILIICTO ¥ HAUMEHBIIIETO 3HAa4YCHU A,

3ala4 IPUKIIaJHOTO XapaKTepa Ha HAXOKIACHUC
HauOOJIBIIEr0 U HAMMEHBIIIETO 3HAUYECHHUS

V8. BBIUHCIATL B HpOCTCﬁH.IPIX ClIydasx Iuiomaau nu

HpaBI/IJ'IBHOCTB BBIIIOJIHCHU A SaﬂaHI/Iﬁ IIpu

00BEMBI  C  HCIOJIB30BAaHUEM  OIPEJCICHHOIO | HAXOXKAECHUU OlpeneraeHHoro uHterpana. .Ilpu

MHTETpala BBIUNCIICHUH wiomaaed u  o0beMOB C
HCII0JIb30BaHUEM OINIPENEICHHOIO NHTETPaIa.

¥9. pemars  panuoHaibHBIE, IOKa3aTesbHbIE, | [[paBUIBHOCTE  BBINOJIHEHMS 3aJaHUNA  IIPH

Jorapu(pMHUECKUE, TPUTOHOMETPUUYECKIE YPABHEHHS, | PEUICHUN  PAllMOHAIBHBIX,  IOKa3aTeIbHbIX,

CBOJAIIMECS K JIMHEHHBIM M KBaJpaTHBIM, a TakKXe | JIorapu(pMUYeCcKUX, TPUTOHOMETPUUECKHUX

AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI; YpaBHEHUI U HEPABEHCTB.

V10.ucnonszoBath rpaduyeckuii Metoj peuieHus | [[paBUIbHOCTh BBINOJIHEHUS 3aJaHUNl  IpH

YPaBHEHHUI U HEPABEHCTB; pELIEHNH CUCTEM YPaBHEHUM

n300paxkaTh Ha KOOPJIMHATHOW IJIOCKOCTH PELICHHS

YPaBHEHHH, HEPaBEHCTB U CHCTEM C JABYMs

HEU3BECTHBIMY;

V11 cocTaBiATh M penmiaTh ypaBHEHUS U HEPABEHCTBA, | [[paBMIIBHOCTD BBINTOJIHEHMS 33JaHUM  TIpH

CBS3BIBAIOIIME HEM3BECTHBIE BEIMYMHBI B TEKCTOBBIX | PEIICHUU ypaBHEHUI " HEPABEHCTB,

(B TOM umcIie NPUKIIAJAHBIX) 3a1a4ax CBS3BIBAIOIIMX  HEU3BECTHHIE BEIMYHMHBI B

TCKCTOBBIX 3aJadax

V12 pewaTs npocreiiine KoMOMHATOPHBIE 3a/1a4H [IpaBUIBHOCTE BBINOJHEHUs 3aJaHUM  TIpHU
METO/I0M Iepedopa, a TaKKe C UCIOJIb30BaHUEM peleHn KOMOMHATOPHBIX 3a/1a4.

W3BECTHBIX (hopmy

V13 BBIYMCIIATH B IPOCTEHIINX CIy4yasX BEPOATHOCTH | [IpaBUIBHOCTD BHINOJHEHMS 3aJaHUN TIpU
cOOBITHI Ha OCHOBE MOJICUETa YHCIIa UCXO/I0B; pElIeHNH 3a]1a4 M0ACYETOM BapHaHTOB .
V14.pacnoznaBatb Ha 4Yeprexkax ©  Moaensax | [[paBUIbHOCTH  BBINOJHEHUS  3aJaHUW 110

MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C UX ONMUCAHUSIMH, H300pAKEHUSIMU

COOTHOHMICHUIO TPCXMCPHBIX O0OBEKTOB C HX
OIIMCaHUAMU U 1/1306pa)KCHI/I$IMI/I.

V15. onuceiBaTh B3aMMHOE PACIOIOKEHUE MPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE, apr'yMEHTUPOBATH CBOU
CYXJIEHUS 00 3TOM PaCHOJIOKEHUN

[TpaBUIBHOCTH BBITIOJIHEHUS 3aJaHUNl  TpHU
peleHuy 3a/1a4 U300paKaIOIMNUX TOUKH, PSIMbIC
U TJIOCKOCTH Ha YepTeXe IMPU Pa3TUYHOM HX
B3aMMHOMPACIOJIOKEHUH B TPOCTPAHCTBE

V16. ananmu3upoBaTh B  NPOCTEHUIIUX  CIy4asx
B3aMMHOE PaCIOJI0KEHNE OOBEKTOB B IPOCTPAHCTBE;

IIpaBUIBHOCTE BBINOJHEHUS 3aJaHUM  IIpU
pelLIeHNH 3a/1a4 N300pakaroIUX TOUKH, IPSIMbIe
U IJIOCKOCTH Ha YEpPTEKE INPU PaA3IUYHOM HX
B3aMMHOMPACIIOJI0KEHUH B IPOCTPAHCTBE




V17. wu300paxkaTh OCHOBHBIE MHOTOTPAHHHUKH U
KpyIrible Tea, BBIIOIHATH YEPTEKU II0 YCIOBHUAM
3ajady;

[IpaBUIBHOCTH  BBINMOJIHEHUSA 3aJlaHUN  TpHU
pelIeHuN 3a/1a4 10 CTEPEOMETPHUH.

V18. cTpouts mpocreiimue ceueHus Kyda, MPU3MBL,
HpaMUIbI

[IpaBUIBHOCTH BBIMIOJIHEHUSI TMPU MOCTPOEHUU
cedeHui Ky0a, mpu3Mbl, TUPAMU/IBL.

V19. pemwates NIaHUMETPUUYECKHE U IPOCTEHIINE
CTEPEOMETPUYECKHE  3aJadyd  Ha  HaXOXICHHUE
F€OMETPUUYECKUX BEIMYMH (JJIMH, YTJIOB, ILJIOIIAJIEH,
00BbEMOB

[IpaBUIBHOCTD BBINOJIHEHUS 3aJaHUI npu
HAXOXJICHUH ITUIONIA/ICH MOBEPXHOCTEH IMPHU3MBI,
NApamMUIbL, IWJIMHAPA, KOHYCa U 11apa .

¥20. UCII0JIb30BATh pu pelieHnn
CTEPEOMETPUYECKUX 3a/1a4 INITAHUMETPHYECKUE (aKThI
1 METOJIbI;

[IpaBUIBHOCTE  BBIITOJIHEHMS
HAXOXKIECHUH  00bEMOB
UPaMUABL,  MPSAMOrO

KOHYCa, U 11apa.

3aJIaHUN  TIpH
NpSIMOM ~ MPU3MBI,
KpYroBOro IMJIMHIpA,

V21.npoBoauTh JOKa3aTelbHbIE PACCYKIEHUS B XOJI€
pelleHus 3a1a4;

[IpaBuIBbHOCTD BBINOJHEHUSL 3aJaHUU npu
PEIICHUH Ha HaXO0JKJICHHE IUIOINIaie 1 00bEMOB
r€OMETPUYECKUX TEII.

3HaTh:

31. 3HaueHHue MaTEeMAaTUYECKON HAyKH AJis PEIIeHUS
3aJla4, BOSHUKAIOIUX B TEOPUHU U IIPAKTHUKE; HIUPOTY
M B TO JX€ BpEMsS OIPAaHUYCHHOCTb IPHUMECHCHHUS
MAaTCMATHYCCKUX METOI0B K aHaJII/I3y 158
WCCJICIOBAHHMIO IPOILIECCOB M SIBJICHHH B MPUPOJC U
o0111eCTBE;

[IpaBuiabHOCTE  BBINIOJIHEHUSA  3aJaHUU

BBIIIOJTHCHHH TCCTOBBIX BaHaHHﬁ.

pu

3 2 3Ha4YeHME NPAKTUKU U BOIIPOCOB, BO3ZHUKAIOIINX B
camMoil marematuke s (OPMUPOBAHUS U Pa3BUTHUS
MaTeMaTHYeCKOW HayKH; UCTOPUIO Pa3BUTHUS HMOHATHUS
yyciaa,  CO3JaHUSA  MAaTeMaTHYeCKOro  aHalu3a,
BO3HUKHOBEHUS U Pa3BUTHsI TEOMETPUH

HpaBI/IJ'IBHOCTB BBIINIOJIHCHHUA 3aJaHuN

MaTEMaTHYCCKOI'O aHaJIn3a,

3 3. yHHUBepcaJbHBIH XapakTep 3aKOHOB JIOTUKH
MaTeMaTHYECKUX PacCyKIEHUH, UX TPUMEHUMOCTb BO
BCEX 00JIaCTSAX YEITOBEUECKOM NesITeNbHOCTH

[IpaBuUIBHOCTD BBINIOJHEHUSI 3aJaHU npu
IIPUMEHEHUN 3aKOHOB JIOTUKHM MaTEMaTHUYECKUX
pacCyIeHHil, HX MPUMEHUMOCTH BO BCEX
00/1aCTIX YENOBEYECKON NeATEIbHOCTH

3 4 BEpOATHOCTHBIN XapaKTep pazIUYHbIX MPOILIECCOB
OKpYXKaroIlero Mupa

[IpaBuUIBHOCTD BBINIOJIHEHUSI 3aJaHUMN
MCIIOJIb30BAHUU BEPOSTHOCTHBIX METOOB.

pu

1.3 OpraHu3anusi KOHTPOJII W OLEHKH OCBOEHHS TPOrpamMMbl Yy4eOHOTO

npeaMera

1.3.1 Texkymuii KOHTPOJIbL IPH OCBOEHUH Y4€OHOIO MpeaMeTa

[IpenmMeToM OLIEHKM NpPU OCBOCHHU YYEOHOTO MpeaMmeTa SBISIOTCS TpeOOBaHUS
[MIICC3 k ymMeHUsM M 3HaHUAM, 0053aTEIbHBIM MPU pea3aluu MPOTrpaMMbl Y4eOHOTO
IpeIMETa U HallpaBJIEHHBIE HA TOCTHXKEHHE 00YUYalOIUMHUCS IMYHOCTHBIX, MPEAMETHBIX U

MeTaIpeAMETHBIX PE3yJbTaTOB 00YUYEHUSI.

Texymuii KOHTPOJb MPOBOAMTCS C LEJIbIO OLUEHKH CHCTEMATHYHOCTH Y4eOHOM
paboThl 00yUYarOMIErocs, BKJIIOYAET B ce0s P KOHTPOIbHBIX MEPONIPUATUN, PEATU3yEeMbIX
B paMKax ayJIMTOPHON U BHEAYAUTOPHON CAMOCTOSATEIBHOM paboThl 00yUYaroIIerocs.

1.3.2 IIpomeskyTOYHAs aTTeCTALMA M0 Y4eOHOMY IpeaMeTy
[IpomexxyTouHast aTTecTalsi MPOBOJUTCSA C IEJbI0 YCTAHOBJIECHHUS YPOBHS H
kauectBa moarotoBku oOydapommxcs PI'OC CIIO mo cmenumansHocTH  34.02.01




CecTpHHCKOE €710 B YacTH TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS IPOrpaMMbl y4eOHOTo
npeaMmera MaremaTruka u ONnpenesser:

- IIOJIHOTY U POYHOCTh TEOPETUUECKUX 3HAHM;

- c()OPMUPOBAHHOCTh YMEHUU NPUMEHATh TEOPETUYECKUE 3HAHUS NpPU PEILICHUU
IIPaKTUYECKUX 3a7a4.

@dopmoli arTecTalMM MO Y4EeOHOMY IIpEIMETy SBISIETCS JK3aMEH. OK3aMeH
MPOBOJUTCSA B COOTBETCTBUU € rpadukoM yueOHoro mpoiiecca yuebnoro miana OI'BIIOY
«CasHCKMI METULIMHCKUI KOJUIEIDK» MO 3aBEPIICHUIO0 U3YYECHUS TUCLUIUIMHBI B T€YEHUE
ceMecTpa 0e3 YEeTKO BBIJCIICHHON CECCUMU.

DK3aMeH MPOBOAUTCS B BUAE KOHTPOJIbHOM (T€CTOBOI) paObOTHI.

Nudpopmanus o Qopme, cpokax MNPOMEKYTOYHOW aTTeCTallMd IO MPEAMETY
JIOBEeJIeHAa [0 CBEACHMs OOydarolmuxcs Ha y4eOHO-METOJWYECKOM CTEHJIE B Hadale
ceMecTpa.

Jliig mpoBeeHus 3K3aMeHa cpopMupoBaH (GOH]T OLICHOYHBIX CPEJICTB.

OneHoYyHbIE CpelCcTBAa COCTABJIEHBI HAa OCHOBE pabodeil mporpamMmbsl y4eOHOTO
npeaMeTa U OXBaThIBAIOT HauboJiee aKTyaJbHbIE pa3/eibl U TEMbl y4eOHOrO IMpeaIMeTa.
[lepeueHp BONpPOCOB, BHIHOCHUMBIX Ha 3K3aME€H, pa3paboTaH MpenojaBaTeleM Y4eOHOIo
IpEeIMETa, PAacCMOTPEH Ha  3acelaHuM  IMKJIOBOM  METOAMYECKOM  KOMHUCCUU
0011e00pa30BaTEILHOTO yYEOHOIO LMKJIA U YTBEPXKIACH 3aMECTUTENIEM JHUPEKTOpa IO
y4yeOHOoH paborTe.

3amaHusl s OLIEHKM OCBOEHUSI YMEHUM W YCBOCHMSI 3HAaHUW IO Yy4yeOHOMY
IpEeIMETY, PEKOMEHAyeMbIe /i1 MOATOTOBKM K SK3aMEHYy, JIOBEJEHBI JI0 CBEICHUS
oOyyJarouuxcsi Ha y4eOHO-METOAMYECKOM CTEH/Ie KaOuHeTa, B OMOJIMOTEKE.

1.3.3 MouuTopuHr 3PpPeKTHBHOCTH 00PA30BATEIBHOIO MPOLECCA N0 Y4eOHOMY

npeamery

KoHTposib 00pa3oBaTeNbHBIX JOCTHKEHHM OOy4YaromMXCS B BHJE CPE30B 3HAHMM
IIPOBOJUTCS:

- JUISL OIPE/ICJICHUS] YPOBHS 3HAaHUN M YMEHHUM 00yJaromuxcs;

- JUIsl TIONYYEHUs JAaHHBIX CBHUACTENIBCTBYIOIIMX O BO3MOXXHOM CHW)XCHUW
NOBBILICHUH KauyeCcTBa MPENOAaBaHus U KOPPEKTUPOBKU IPOrPAMMBI IIPEAMETA,

- 151 oOecneueHrs camoolieHKH kadyecTBa peanusanuu [IIICC3 mo crienuanbHOCTH.

KoHTposIb OCyIlIEeCTBII€TCS MO HCTEYEHUM HE MEHEE TpEeX MECSUEB II0CHE
OKOHYAHMSI U3yYEHHUs Y4eOHOro npeaMeTa B popMe TECTUPOBAHUSL.

2 Kommiekr 3agaHuii AJsi NOATOTOBKH O0Y4YalUIUXCA K OCBOEHUIO
MPOrpaMMbl Y4eOHOr0 nmpeamera

2.1 3aganusi ISk TMOATOTOBKH OOY4YalOUIUXCSl K TeKYyIleMy KOHTPOJIIO IO
yuyeOHOMY nmpeaMery

JUIsT MOATOTOBKA K TEOPETUYECKMM M NPAKTUYECKUM 3aHATHSIM 10 KaXIAOMY
pazzeny (Teme) cOoCTaBJIEHbl KOHTPOJIBHBIE BOIPOCHI, 3a{aHUs ISl IOJATOTOBKH K OLIEHKE
OCBOECHHUS YMECHUM.

3amaHus A0S MOJATOTOBKM OOYyYarolmUXcs K TEKYIIeMY KOHTPOJIIO MO y4YeOHOMY
OpeaIMeTy BXOAAT B COCTaB Y4eOHO-METOAMYECKUX KOMIUIEKCOB TEM JAMCLHUILIMHBI,
XPAHATCS Y IPENO1aBaTEs.



2.2 3agaHus 1JI MOATOTOBKH O0yYalOIIMXCH K NMPOMEKYTOYHOH aTTecTaluu
10 Y4eOHOMY NmpeaMeTy

No Hasnauenue 3amanus Bun 3ananus [Ipumeuanue

IIepedyens BOIPOCOB U
3aJJaHUH JJIs TOATOTOBKH
o0yyaromuxcs K 3K3aMeHy

ITpunoxxenne 1. IlepeueHn
BOIPOCOB W 3aJaHMM Ul
MOJATOTOBKH OOyYaromuxcs K
HK3aMEHY.

1. 3agadust UISL HOATOTOBKHU
00ydJaronmxcsi K dK3aMeHY I10
y4eOHOMY IPEAMETY

3 q)OHIl OLHCHOYHBLIX CPEACTB IJd IMPOBEPKHU O0CBOCHUA IIPOrpaMMbI y‘l@ﬁHOFO
npeamerTa

3.1 @oHa OUEHOYHBIX CPEeIACTB /Jsl TEKYIIero KOHTPOJSA MO0 Y4eOHOMY

npeaMery
DOOC m1s TEKyIIero KOHTPOJS MO y4eOHOMY TpEeAMETY BKIIOYAET KOHTPOJBHO-
OLICHOYHbIE ~ MaTepuaibl i1 NPOBEPKUM  PE3yJbTaTOB  OCBOEHUA  MPOrpaMMBbI

TEOPETUYECKOI0 U MPAKTHUECKOT0 Kypca yueOHOro ImpeiMera.

KOHTpobHO-01IEHOUHbIE MaTepHalIbl TEKYILEr0 KOHTPOJISI BXOAAT B COCTaB y4eOHO-
METOJUYECKUX TEM YUYEOHOI0 IpeaMeTa, XpaHATCs y MPEnoJaBaTes.

[IpumensitoTcst pasnuyHble GOPMBI M METOJABI TEKYLIEro KOHTPOJIsS Y4eOHOro
npeaMera (tabnuna 2). B Xxozme TeKylero KOHTPOJS OTCIEXKUBAETCs (popMHpOBaHHE
00X KOMIETEHINH uepe3 HaOII0AeHHE 3a IEATEIbHOCTRI0 00yUarolerocs (posiBICHUE
MHTEpeca K AUCIUIUIMHE, yYacTUE B KPYKKOBOM padoTe, 3pPeKTUBHBIA TOUCK, OTOOp U
UCITI0JIb30BAaHUE JOMOJIHUTENILHOM JIUTEpaTyphl; padoTa B KOMaHAE, TPYIIIIE U Jp.).

Tabnuua 2

@OpMBI U METOJIbI TEKYILETO0 KOHTPOJIS YCIIEBAEMOCTH 0 YYEOHOMY MPEAMETY

o TemaM (pazzenam)

JIeMeHT y4e0HOro npeamera ®opma M MeTOAbI KOHTPOJIS IIpoBepsiembie
®opMbl KOHTPOJIS MeToabl KOHTPOJIS Y,3
Tema 1. Pa3Butune noHsITHS O (bpoHTaTBHBIT Bxo1HOM KOHTPOJIb V1;¥2;¥3;V9;
quCIIe WHIUBUAYAIbHBIN PacuerHble 3a1anus 31;34;35
OK2; OK3
Tema 2. Kophu, crenenu u (bpoHTATBHBII Y CTHBIN KOHTPOJIb V1;¥2;
norapu MBI WHIUBUYTbHBIN TecToBbI KOHTPOJIb 31;0K2
IPYIIIOBOMN PacuerHsie 3ananus
KonTponbhas pabora
Tema 3. [IpsiMbIE U TUIOCKOCTH B (bpoHTATBHBII Y CTHBIN KOHTPOJIb V1;V4;31;33
TIPOCTPaHCTBE VHIUBUYTbHBIN TecToBbIl KOHTPOJIb
IPYIIIOBOMN PacuerHble 3ananus OK2;0K4
Tema 4. OCHOBBI TPUTOHOMETPHUH. | (HPOHTAIBHBIN Y CTHBIN KOHTPOJIb V1:;¥7;32;35;
VHIUBUYTbHBII TecToBbIl KOHTPOJIb OK2;0K3
PacuerHble 3a1aHu
KonTponbHas pabora
Tema 5. @yHkuuu 1 rpaduxu. (bpoHTATBHBII Y CTHBIN KOHTPOJIb V1:;¥3;V8;31;
VHJIMBHUTyaJIbHBIN TecToBBINM KOHTPOJIb 32:0K2;0K3
PacuerHble 3a1anus
Tema 6. Hauanma MaTemaTudeckoro | (poHTaIbHBIN Y CTHBIN KOHTPOJIb V1;¥3;V12;V13
aHaTH34. VHIUBUIYTbHBIN TecToBbIN KOHTPOJIb :32:34:
Pacuernrble 3aganusa




KonTponbhas pabota OK1;0K2;0K4
Tema 7. MHTETpan u ero (bpoHTaNbHBIN Y CTHBIN KOHTPOJIb V1;¥3;V12;V13
IpUMEHEHHE. VHJIUBUYAIbHBIN TecToBbIl KOHTPOJIb :32;34;

PacuetHbie 3aJaHUA OK1 ,OK2,0K4
Tema 8. KomOuHaropuka. (pOoHTATBHBIT Pacuernbie 3ananus V1;¥5;31;32

VH]IMBHU1yaJIbHBIN OK1;0K2

Tema 9. DneMeHTHI TEOpUU (hpOHTABHBIN Pacuernbie 3amanus V1;¥Y5;V15;32
BEPOATHOCTEH U MaTeMaTHueckoil | WHAMBHIYyalbHbINA OK2;0K3
CTaTUCTHUKH.
Tema 10.YpaBHeHus u (bpoHTaNbHBIN VY CTHBII KOHTPOJIb V1;¥2;¥9;32;
HEpPaBEHCTBA, CHCTEMBI VHJIUBUYAJIbHBIN TecToBbIl KOHTPOJIb OK2;0K3

PacuetHsbie 3ananus

KonrponbHas pabora
Tema 11. MHOrOTpaHHUKHU U (pOoHTATBHBIT Y CTHBIN KOHTPOJIb V1;V10;¥11;31;
KpYTJIbIE Tela. VH]IMBU1yaJIbHBIN TecToBBIi KOHTPOJIb 32

Pacuernrlie 3agannsa OK2:0K3
Tema 12.KoopauHatel U BeKTOpa | (pOHTATBHBIN Y CTHBIN KOHTPOJIb V1;¥6;33

VH]IMBU1yaJIbHBIN TecToBBIi KOHTPOJIb OK2;0K3;0K4

Pacuernbie 3ananus

OK3aMeH WUHUBUAYAJIbHBIN KonTponbnas padora | Y1 -V15;
31 - 35;
OK2 - OK5

[Tokazarenu pe3ynbTaTOB TEKYLIErO0 KOHTPOJIS 10 TEOPETUUECKUM U MPAKTUYECKUM
3aHATUSM Y4€OHOTO TpeJAMeTa BBICTABISIIOTCS B COOTBETCTBYomue Tpadsl «KypHana
ydeTa 00pa3oBaTEeIbHOTO MPOIIECCa» B BUIE OTMETOK IO MATHOATIIFHOM CUCTEME.

3.2 ®oH/ OLEHOYHBIX CPEACTB JJIsi MPOMEKYTOYHOH AaTTEeCTALMHU MO yuyeOHOMY

npeaMery

3.2.1 Ilaker 3x3aMeHaTOpa
- YCJIOBHSI MPOBEJEHUS FK3aMEHa M0 YYeOHOU JUCIUIUIMHE.
Mecto npoBeneHust: yueOHbIi kabuHeT Ne 2 MaTtematuka.
KonuyectBo BapuaHToB — 4.

Bpewms BoinonHeHus 3aganus — 120 MUHYT.
- KpUTEPUHU OLICHKH OCBOCHUS MPOTrpamMMbl y4eOHON AUCHIUTIINHBI.

MakcumanbHOE KOJTUYECTBO 0auioB 3a padoty — 26.
[TepeBox 0amioB B OIEHKY:

24-26 0am1 — «5»
19-23 GamtoB — «4»
15-18 GamtoB — «3»

14 6ansioB U MEHBIIIE — «2»

3.2.2 3aganus AJ151 IK3aMeHYI01Ierocsi

- BUJ OLICHOYHBIX CPCACTB: IMCbMCHHAA DK3aMCHAIIMOHHAA pa60Ta.

- CTPYKTYpa KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB:
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Kaxnplii BapuaHT 3K3aMEHAIMOHHOW pabOThl COCTOMT W3 25 3aJaHuil Pa3HOTO
YPOBHSI CIIOKHOCTHU: 33JJaHUsI HA YCTAaHOBJICHHE COOTBETCTBHUS, 3alaHUs C BHIOOPOM OTBETA
0a30BOT0  ypOBHs, 3aJlaHWsd Ha aHAIM3 U CUHTE3 HMHQOpMallMU, 3aJaHHs C KPaTKUM
OTBETOM.

Yacte A (comepxutT 15 3amaHuil) — TECTOBBIM KOHTPOJIL C BBIOOPOM OJIHOTO
MpaBUJIBLHOTO OTBETA (MIPEANOaraeT npeaBapuTeIbHOE PEIICHUE).

Yacte B (cogepxut 10 3amanuii) — TpeGyeTcs BBHIMOIHUTH NOAPOOHOE pEIIeHUEe U
3amucaTh OTBET.

Pemenue 3aganuii HEOOXOAMMO BBINIOJIHATH HA OTAEIBHOM JiHCTe, OTBETHI BIHCATH
B OJIAaHK OTBETOB.

- BpeMsl BbITIOJTHEHUS — 120 MUHYT.

3.2.2 Perucrtpauus pe3yJbTaTOB OCBOCHHS YUeOHOI TMCUHHUIIHHDI
OneHka Ha DK3aMEHE BBIBOAMTCA HCXOId U3 OOIIEro KOJIu4ecTBa Oauos,
IIOJIyYEHHBIX 32 BBINOJIHEHHUE BCEX 3aJaHUM, IIyTEM IIepeBoja 0alIoB B OLIEHKY.
Onenka @QukcupyeTcs IpenojaBaTelieM B COOTBETCTBYIOIIEH rpade OnaHka
«BemoMoCTh MPOMEKYTOUHOM aTTECTALIMM.

3.3 @OoHJ OUEHOYHBLIX MATEPHAJOB /JI MPOBEACHUA MOHUTOPHHIA
3¢ deKTHBHOCTH 00PA30BATEIBHOIO NMPOLIECCA

3.3.1 Buj ouleHOYHBIX MATEPHAJIOB

Jns mpoBeAeHUs] cpe3a 3HAHUW IO MPEAMETY COCTaBJIEHbI TECTOBBIC 3aJaHus,
TpeOyIoIHe MPEBAPUTEILHOTO PEIICHUs], C BLIOOPOM OJIHOTO OTBETA M3 UEThIPEX.

KonuyectBo BapuaHTOB - 2.

KonuuectBo 3amanuii B omHoM Bapuante — 15 (Ilpunoxkenue 3. Jlemo Bepcus
3aaHuil U1 TPOBEIACHMSI Cpe3a 3HaHWKW Mo mnpeamery «Maremartuka» ¢ 3TaJlOHaMu
OTBETOB).

3.3.2 Kpurepuu OUEHKHU Pe3yJibTATOB OCBOCHHMSI YMEHUIl U YCBOCHHUS] 3HAHMU
10 y4eOHOMY NpeaMeTy

[Ipu mpoBeneHWH KOHTPOJSI B TECTOBOW (opMme mMperoaaBaTeieM OIpenesseTcs
MPOLICHT PE3YJIbTATUBHOCTH TECTA:

«5» (otnuHo) — oT 90 110 100 % npaBUIBHBIX OTBETOB

«4» (xopotio) — ot 76 1o 89 % npaBUIIBHBIX OTBETOB

«3» (ynoBnerBoputenbHO) — 0T 61 10 75 % npaBUIBHBIX OTBETOB

«2» (HeynoBieTBOpUTENBHHO) — 60 % U MeHee MPaBUIIbLHBIX OTBETOB

3.3.3 Perucrpanusi nokasarteJsieid pe3yJibTaTOB OCBOCHHUS Y4eOHOI0 NMpeaMeTa

[Ipy mnpoBepke BBHIMOJHEHUS TECTOBBIX 3aJlaHM TMpernojaBaTelb OTMEYaeT
KOJIMYECTBO OIIMOOK, OMpENeseT MNPOLEHT pe3yJbTaTUBHOCTU pPabOThl, BBICTABISET
orieHKy. OlieHKa 3aBepsieTcs MOMUChIO MPenogaBaTes.

Ouenka ¢ukcupyercs mpernojaBareieM B COOTBETCTBYyIoleH rpade OaHKa
«BegoMocTh pe3ysbTaTOB KOHTPOJBHOTO Cpe3a 3HaHUM OO0y4aloluXCs», 3aBepsieTcs
MOJANMKUCHIO TIPEToaBaTesl.
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[lepeuens npusnoxeHuii K GOHIY OLIEHOYHBIX CPE/ICTB

no yueOHoMy nipenmetry MaTtemaTuka

Howmep npusioxenus

HasBanue npunoxenus

[Tpunoxenue 1

HepequL BOIIPOCOB U Sa,I[aHI/Iﬁ JJIA TIOATOTOBKH K OK3aMCHY

[Ipunoxenue 2

3a;[aH1/151 AJI TCKYIICTO KOHTPOJIA YCIICBACMOCTH

[Tpunoxenue 3

TectoBble 3a1aHus U1 IPOBENICHUS Cpe3a 3HAHUM 110 ydeOHOMY ITpeIMeTy
C 3TaJJOHaMHU OTBETOB
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[Tpunoxenue 1
IlepeyeHb BONPOCOB M 3aaHUi 1JIsl NOATOTOBKH K NPOMEKYTOYHOM aTTECTALMH 0 y4eOHOMY
npeaMery
Tema 1. PazButue nouarus o yuce.
1.1. Bseacnue. llenble u paniuoHaIbHBIC YHUCIIA.
1.2. JlelicTBUTEIbHBIC YHCTIA.
1.3. TlpubnnkeHHbIEC BEIUNCICHHUS.
1.4. Yucna v KOpHU YpaBHEHUU.
Tema 2. Kopuu, creneHu u gorapu@mol
2.1. KopHu HaTypaJIbHOM CTEIIEHH U3 YUCJIa U UX CBOMCTBA.
2.2. CreneHu.
2.3.Iloka3arenbHbple (YHKIIHH.
2.4. Jlorapu¢Mbl 1 UX CBOKCTBA.
2.5. Jlorapudmuueckue GpyHKIUH.
2.6. IToka3zarenbHble U JOrapupMUUECKIe YpaBHEHUS U HEPABEHCTBA.
Tewma 3. [IpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE
3.1. B3auMHO€ pacrnoaoKeHUe IByX MPSAMBIX B IPOCTPAHCTBE.
3.2. [TapaynenbHOCTh NPSAMBIX U INIOCKOCTEH.
3.3. .IlepneHauKyYISpHOCTD NPSAMON U IIIOCKOCTH.
3.4. Y1ibl MEXY IPSIMBIMU U INIOCKOCTSIMH.
Tema 4. DneMeHTHl KOMOMHATOPUKA

4.1. OCHOBHbIE OHATUS KOMOMHATOPUKHU.
4.2. [IpaBuna KOMOMHATOPHUKHU.

Tema 5. KoopauHatsl U BEKTOPBI
5.1. KoopauHAaTsl ¥ BEKTOPHI B IPOCTPAHCTBE.
5.2. JleiicTBUsI HaJ BEKTOpaMHU.

Tema 6. OCHOBBI TPUTOHOMETPUU
6.1. YIuIbl ¥ BpalllaTelIbHOE ABUKEHUE.
6.2. OcHOBHbIE (POPMYIIBI TPUTOHOMETPUH.
6.3. @opMyIIBI IPUBECHUS U CYMMBI, IBOMHOTO U ITOJIOBUHHOT'O APIyMEHTA.
6.4. [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH.
6.5. Tpuronomerpuueckue QpyHKINH.

6.6. TpUroHOMeTpHYECKHE YPaBHEHUS U HEPABEHCTBA.
Tema 7. @yHKIIMU, UX CBOMCTBA U TpadUKH..
7.1. CxeMma uccnenaoBanus (QyHKIINU.
7.2. [Ipeobpa3zoBanus GpyHKUMN U 1eHCTBUS HAJ HUMHU.
7.3. CteneHHble, MOKa3aTeNbHbIE, Iorapu(MUUYecKie 1 TPUTOHOMETPHUYECKUE (PYHKIUH.
Tema 8. MHororpannuku. [lapamnenenunen. Ilpusma.

8.1. Ilupamua.
8.2. CummeTtpus B npocTpaHcTse. [IpaBuiibHbIE MHOTOIPaHHUKH.

Tema 9. Tena 1 MOBEPXHOCTH BpalllEHUS.

9.1. [lunuHIp U KOHYC.
9.2. lap u cdepa.

Tema 10. Hagaia MareMaTH4ecKoro aHajin3a.
10.1. ITpouecc u ero MmozaenupoBanue. [locnenoBarenbHOCTH.
10.2. [Ipon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIINH.
10.3. [IepBooOpa3Has U HeolpeIeIeHHbINH HHTETPall.
10.4. Onpenenennsiit uaTerpan. ®opmyna Hetorona-Jleionuna.

Tema 11. U3mepeHust B reoMeTpuun
11.1. TTonsiTue o6beMa | IIIOIIAN TOBEPXHOCTEH T€OMETPUUYECKHUX Tell.
Tema 12. DneMeHTBI TEOPUH BEPOSITHOCTEM.
12.1. BeposTHOCTb U €€ CBOMCTBA.
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12.2. JIuckpeTHas ciydaitHas BenudyuHa. [loHSITHE O 3aKOHE OONBIINX YUCE.
12.3. OCHOBBI MAaTEMaTU4YECKON CTATUCTHUKHU.
12.4.1IpencraBieHue JaHHBIX.
Tema 13. YpaBHEeHUs1 1 HEpABEHCTBA
13.1. PaBHOCHIIBHOCTD ypaBHEHUN. OCHOBHBIE IPUEMBI PELLIEHUS] YPAaBHEHUI Y HEPABEHCTB.
13.2. Cuctembl ypaBHEHUH.

3aganuga:
1.®yukuus, rae aZzl HaspiBaerca y=log,x, x>0, a>0

a)IIOKa3aTebHOW  0) JIMHEWHOW B)JIOrapu(PMUYECKON T') KBaIpaTHIHON

4,5

2. YOpoCTUTH BBIpaKEHHE: —-
a

a) 225 6) % B)a®® r)a’

3. Berumcantn: /25*49

a) 21 6)125 B)35 r)l5

4. OxpyrauThb 10 aecatoix: 18,386
a)18,39 06)19 B)18,4 1)18,3

5. Beruucaurs: (7,3-10)*4

a)l0,8 6)-10,8 B)12,3 1)29,2
6.HaiiTu kopenn ypasuenus: 2°° =8
a)4,6 6)3 B)2,6 1)l

7. HaiiTn 3HaYeHue BhIpaskenus: 3*5 log: !
a)75 06)105 B)I5S 1)21
8.Bbruncaurs: 5!

a) 120 6)24 B)35 71)5

9. HaiiTn kopens ypasuenusi: 0g (2x-5)=2

a)3.5 0)4.5 B)7 1)2.5

. Ty o T
10. HaiiTu 3HaYeHMe BbIPAKEHUA ! BCOSE*SIn 2

a)¥ 0) 1 B)¥ r)0

11. Ha 3x3amene 20 OusieroB Basepa He Bbiyuni1 6 u3 Hux .HaliTu BepOsAITHOCTH TOr0, 4TO €My
nonaaércs: Bbly4eHHbIH OuJIeT.

12.HaiiTu KopeHb ypaBHeHHsA. 2x+7 =3

a)l 6)8 B)S r)2
14



13. HaiiTn 06beM npsiMOyroJibHOTO MapaJuiejenunena, eci a=3 =11, h=2,1

2)33 6)23,1 8)69,3 1)15,1

14.Pemin HepaBeHCTBO: Al 5)0
x+6

a)(-0,-6) U (5,4x) 0)(-6,5) B)(-0,-6) 1)(5,70)
15. Haiitu npousBoanyio gynxumnny=2x"-3x>-5x+7

2x°5 ~ 3x* _ 5x°
5 4

a) +7%6) 8x°-9x%-5 B)8x*3x%-5x r1)8x*-3x%-5x+7

2
16. BbruncaiuThL HHTErpAa: IszdX
1

a)7,5 6)-7,5 B)ST1)8,5

17. AHTUrpUnnMH B pPouwioM roay cromia 80p. CkoJIibKo OyAeT CTOMT B 3TOM IOy, €CJIH I[eHa
cHm3uiIach Ha 10%?

18. Iloka3arenbHO#l pyHKIMEl HA3bIBaeTCS
a)y=a", rue a-3aganHoe uncio, a>0, a£l
0)y=logax, rmea>0, a#l

B)y=ax r.) y=

19.HaiiTn kopens ypaBHennsi: 8%5°% " =4x-20
a)-0,6 6)0,6 B)5 T1)5

{3x—2 y=b5
20.Pemn cucremy ypaBuenuii: (5x+4y=1

a)(l-1) O)¢-L1) B)-1-1) r)(1;1)

{6x—1 2)0
21. Pemutsh cucremy HepaBeHcTB: (8x—8)0

a)(—;—2) 06)(-2;1) B)(+2;+00) TI)HET peleHus
22. Beruncauts: C

a)l5 6)2 B}¥4 1)20
23. HaiiTn 3Ha4eHue pyHKIMU: y=3x2-2 B TOUKE 2

a)l0 6)14 B4 1)8

1 -1
24.BLIYHMCIINTD. (gj
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N x—2
25. Haiit o6s1acTh onpeaeennsi QyHKIUU: Y =——
X

+3
a)(-00;-3) U (=3;+00)  0)(-0;3) U (3+0) B)(-0;2) U (2;40) 1) (—0—2) U (—2;+0)

26. @yHkuus 3a1aHa rpapuKoM. YKaKUTe NPOMEKYTKH, HA KOTOPbIX OHA yObIBaeT:

AY

\ 0
\| |/
\\P'4

a) (-5, -4) U (-153) U (45) 0)(-4;-3) B)(4:-1,3) 1)(-4;-1,5)U (3;4)
27. Pemmnth ypaBHeHue: 3x-8=2x+6
a2 0)7 B)l4 1)l

28.B TabauIbl YKa3aHbI cpeHNe IeHbI (B py0JIsX) HAa HEKOTOPbIe MeIMKAMEHTHI B TPEX anTeKax T.
CasiHcka:

HaunmenoBanue Nel Ne2 Ne3
JeKapCcTB

OIITHU-®PU 255 250 245
Teropumon 170 165 180
AHTUTPUTITIUH 85 90 80
Wuranunr 120 130 140

Omnpenenurte, B KAKOM X 3THX allTeK OKaXKETCS CaMbIM JICHIEBBIM cienyromuii Habop nexaper: OIITU-
¢bpu — 2 dpnakona, AuTurpunnuHa-3, Muaranunra -1.

B oTBeT 3anummTe CTOUMOCTH JaHHOTO Ha0Opa JiekapcTBa (B pyoIIsax).
a)850 ©0)870 B)860 T1)865

29. O0beM NpsIMOYToJIbHOTO NapaJieenunena papex 40. Uemy Oyaer paBeH 00beM Apyroro
NPSIMOYT0JILHOTO NapaJjlie/enuIena, ecyiv ero 00beM yMeHbIINJIH B 2pa3a.

a)42 6)80 B)20 )3
. /s
30. kaKkoil YeTBEPTH NPUHAJICKUT yron?

a)l &)1 )l T)IV

16




[Tpunoxxenune 2

3agaHus A7 TeKylero KOHTPOJIs ycIeBaeMOCTH

DJIeMeHTBI y4eOHOro
npeaMera

33)13HI/I$[ AJIA TEKYHIETr0 KOHTPOJIA YCII€EBAEMOCTH

Pa3nen 1. Anreopa

Bxonnoit Bapuanr /Iemo
MoHuTOpUHT | 1. Haliiute 3HaueHne BhIpaKEHUS

1 1 13 _
(33-152):11+(15-1842)- 1=

2. YIpocTuTe BhIpakeHUE

(y+10)(y-2) = 4y(2-3y)
3. Berunciure

5\."5 . 4\."'5 . Zm’ﬁ
4. PemiuTh ypaBHEHUS
T+3(2x—1)=8x —

x—5 =x—1 x x+2
+— = - —

2 g 4+ 3

2x%+3x — 2=0

5. PemnTe HepaBeHCTBa
S5+Xx>3x—3(4x+5)
2x*~7x +3<0
6. Peinth cucremy ypaBHEHHI

xX—-y=2

3x—-2y=9
7. PeminTh cucTeMy HEPABEHCTB
{ 2x—3>x

4 — 5x < 3x

8. Haifnure OOKOBYIO CTOPOHY PaBHOOEIPEHHOTO

TpeyrojbHHUKa, €Cliu €ro BeicoTa paBHa 30 cMm, a
OCHOBaHHUE pPaBHO 32 cM.

Tema 1.1. PazButue nmou

ATHUA 0 YHUCJIC.

Tema 1.1.1. Heabie u
panuoHaJbLHbIE YUCJIA

PacueTHoe 3aganue
Bapuanr 1

JleiicTBHTEIBHBIE 1)(3£ — 1’52) 11,1+ (12 —1,842) - 12 =
ypcaa. 2 * W

2)(1% +1,44—1,75):1,2+ (9,1 — 8,317) - g =

3(14-35:17):24 +3421=

2 _,TE:J,,J:+EI;-_ _

2.5-0.4(-32)

Tema 1.1.2. Jlormueckmii nuxkranT (Ja/Her):
IIpudau:keHHbIe 1) Yncno 9 « 10~ 3ammcano B CTaHJApPTHOM BHJIE
BbIYHCJICHHS. 2) Yucno 0,17 » 10°! 3ammcano B CTaHAApTHOM BHJIE
IIpubdan:xenHoe 3) Bepno nu BbickasbiBaHue: «HeM OoJTbIIe MOPSA0K Yuciia, TeM OOJIbIIe caMo
3HaYeHHe BeJUYHHbI H qHUCIIO»
NOrPeIHOCTH 4) Ecnu mopsI0K 4Mclia OTPUIIATENBHBIA, TO H CAMO YHCIIO OTPHIIATEIHLHO?

5) Bepno 51 Bbicka3biBaHue: "B cTaHIapTHOM BHIIE MOXHO 3aMUcaTh JII000e
gucio"
6) Bepno au BeicKassiBanue: "OTpUIIATEILHOE YHUCIIO HEIB3S MPEICTABUTh B

CTaHJapTHOM BHJiE"
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DpoHTAJIBHBII ONPOC:

1. Ha yucnoBoii npssMoi MOCTPONUTE TOUKHU C KOOpAUHATamu 6, -1,5, \/2, 2.
2. Kakue u3 JaHHBIX JECATUYHBIX APOOCH SBISIOTCS UPPAIIMOHATBHBIMA
gucnamu: 23,5; 2,(5); 3,12131415...; -0,1010010001...7

3. Moxer 11 cyMMa IBYX HppalliOHAIBHBIX YKCEN OBITh pallHOHATBHBIM?
IIpuBenure npumep.

Tema 1.1.3.
KoMmiekcHbIe Yncia.

IIpoBepounasi padora no reme:
«KommjiekcHble YMc/Ia U 1eCTBUA HAI HUMID).
1 Bapuamnr.
Nel. Haiitu cymmy, pa3HOCTb, TPOU3BEICHUE U YACTHOE Z1 U Z3:
a) 21=24 — 7i, 2,=8 + 16i;
6) 21:16i, 2o=4 — 3i.
Ne2. Berauciuts:

(54 7i)— (6— 4i),
)5
0) (4 + 3i)(3—4i)— (4 -3i)(3 + 4i);

2—-3i 3-Ti
o L ki
g+ 3+ 2

Tema 1.2. KopHu, crenenu u jiorapugmsi.

Tema 1.2.1. Kopensb n -
O¥i CTEIIeHH U ero
CBOMcCTBA.

TecToBBIE 32JaHUA
1.3amumuTe B BUAE CTEIIEHU

S[EJZ 8 3,\/5 e(zjﬂ
S I A R L L A

2. I3BnexuTe KOPEeHb U3 MIPOU3BEICHHUS:
121

A) J49.25.81  B) \/g

0) 22" D) 416a°h’c

3. BerHecuTe MHOKHTENH H3-T10]] 3HAKa KOPHSL.

A) /75 B) 3-24  C).[45(2-2)?

4, Buecure MHOXHUTEIL oA 3HaK KOPHH.
A)3 s\/r;1 B) 02-/15

3 [2a
0)5a%-/02a D) —4—
)5a ) a2

4. BHecuTe MHOXKHTEIb O] 3HAK KOPHSI.

4
A)3 \E B) 0,2-/15

3 [2a®
3.J0.2 D) —4—
C)5a3.02a D) a\/ p=

5. Ynpoctute
7,12 2.3, -
a) a>a’a 0)a -a%a”®

CamocrositesibHas padora no teme «Kopens N-i creneHn»
Bapuanr 1
1. Beruncure:

1) V025, 2 %/32, 5 —R(D) . 4 07481,

18




L oy

8) V ; 9)‘{/_ 3/-125

O)VF.Jopo ; 11)y“.¢‘;
/189

1254332, 13 T

2. SIBnsieTcs M YETHOW WM HEYETHOU (DYHKITHS:
_ 5 _vh
a)y—3x 6) Y=X +1

PacuerHoe 3a1anue (caMOCTOSITENIbHAS paboTa)

1. Ha#iamTe 3Ha4YeHUE YUCTIOBOTO BBIPAXKEHHA:

a) 4(-1D% 6) 3/25-135.

2. CpasHure UnuCcna /80 u /9.

3. BHecure MHOMKHTENS 104 3HAK KOPHS B
BBIPAKCHHHU a2 ,Tne a<0.

4. PemmTe ypagHeHHUE!
a) x>+ 18 =0, 6) (¥x)+44x -5=0.

YTIpoCcTUTE BBIPAKEHHE!

a) \ﬂt—ﬁ-.\f4+ﬁ; 6) a+ i/a—“, roe a>0.

h

Tema 1.2.2. Ctenenu.

YcTraHoBUuTE COOTBETCTBHUE
(0172 THOOWIX PAYUOHATLHBIX YUCET ¥ U T U TH0BIX NOTOHCUMETBHBIY d U b)

la -a* A ot
2.a":at B.a"-b"
L @) B o't
4.(ab) r %
-:_I:E)r I o

Tect no Teme «KopHu 1 cTeneHn»
Bapuanr 1

1. Beruucnure: %'r—'j 3. %“—U 09
1. 0,027;2)0,03;3)-0,3; 4)03

8

2. Yopoctute BeipaxeHue: 1,4 a’ 2 a’
3 1

LOJfﬂazsf;$Q7ﬂ,®7ﬁ.
~ E _—
3. Haitmure obnacts onpenenenns Gyakuuuny = 10 VX
Lo (-+2)2[3+%)3) (- 2 3)U; +0); 4)(3 +0).
2
4. Halimute 3Ha4YE€HUE BBIPAKCHUS ;2

1 V.00 V2,4 T
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! B
5. Ilpeobpasyiite Belpaxkenue Y | K Bugy V.V

1. J_FJ 2) ‘v /3) ‘a’_ﬂ- 4) '"';;»-'_IE.

CamocrosiTesqibHasi padora:
Bapuanr - 1
1. Yopoctute BbipaxkeHuUE:
2m+1 2m-1 4m
2m-1 2m+1 10m 5
2. Haiiute 3Ha4Y€HHUE BBIPAKCHUS:
2°.7° 26°.2"°
14" 13°.8"
3. [IpencraBbTe cTEneHb ¢ APOOHBIM IMOKA3aTEIEM B BUJIE KOPHS
21 3

c3,m?,d’7

n
4, HpI/IBeCTI/I YKa3aHHOC BbIPAKCHUEC K BUY a\/B , IAC a -paiuOHaJIbHOC YHCJIO,

b — HaTypajgbHOE YUCITO
1 2

NN

5. YopocTuTts:

Y2a-Y/4a . V121-36

6. 3ameHuTe apuMeTuuecKrue KOPHU CTENEHIMH ¢ APOOHBIM MOKa3aTeleM
Vo 0 ot

7. llpencraBbTe BRIpOXXEHUE B BUJIE APOOH, 3HAMEHATETh KOTOPOIH HE COJIEPIKUT

3HaKa KOPHA

3

N
b-9

8. Cokparute a1po0b Vb +3
9. BrimonHUTE OEHCTBHE (‘/g - ‘/ﬂ) ’ ‘/E

10. BemmmosranTe neficTBHE

5y +[1_ 1 J
1-y? 1-y

Tema 1.2.3.
Jlorapu¢gmsl 1 nx
cBOliCTBA.

YCTHBIN U NMCbMEHHBIN KOHTPOJIb

Bormpocsr:

1. Cdopmynupyiite onpenenenue jgorapupma

2. Tlpu xakux 3HAYEHUAX X CYHIECTBYET ¢, i

3. Ha3oBuTe 0CHOBHOE JTOTapH(PMHUUECKOE TOKIECTBO ¥ BHIYUCIINTE:

2I0925 32Iog34 52+|0953 2Iog?_ 6-3

4. CdopmynupyiiTe OCHOBHBIE CBOHCTBA

log,18+log, 2 lg4+1g25
log, 5° log,18—log, 2
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3ajaHue 171 MHIUBUTYAIbHOU TMCHbMEHHOU PabOThI

3aganue BapuanTsl oTBEeTa
Bapuanr 1 Bapuanr 2 1 2 3 4
logs (7 — X) logs (X —7) X>7 |0<x<7] x<7 X>7
logz (9 - x°) logs (x* - 16) X;;g’X<;fJ(—3<x<3_4ZX<
5-x x+1 X<—-2,|x>-5,X —2<x<
log, 2x+ 4 logs 6-x X>5 <_2 —1<x<6 5
logs (x* — 4x + 4) |log; (x* — 6x + 9) _<22<X ))((ej; x> 3 >)<(€>F§

PacuerHoe 3axanune
CoiicTBa norapudmos.
Bapuanrt 1.

log,16) - (loge36).

% lowgd
HaiiiuTe 3HaueHUE BHIpAKEHUs 13 =,

1. HaiiguTe 3HaueHUE BBIPAKECHUS (

o .glﬂu-;-l-
Haiinure 3HaYeHne BeIpakeHuss ¥ =",
Haiinure 3HaYeHHE BBIpAKCHUS lﬁg[]_g_qu
log,8
log;270 —log,7.5
Haitnure 3HaueHne BbIpaX)eHUst logs0,2 + lﬂg[1-54.

log,25

Haﬁ,[[I/ITe 3HAUYCHHC BbIPAXKCHUA
Haﬁ,[[I/ITe 3HAUYCHHC BbIPAKCHUA

O N ok LN

Haiinnre 3Ha4eHne BoIpaKeHUA

9. Haiinure 3HAUEHHUE BHIPAKEHUS logs5
log,8

10. HaiimuTe 3HaYCHUE BBIPAKCHIS logx]E_

TecToBbiii KOHTPOIL «IloBTOpEeHNe N 0000meHnne no reme Kopum, crenenn
U JIoTapu(pmMbI»

Bapuanm 1
11 3

o 4 4
1. Bemosnuure aeiicteus 8¢ * - 3C
33 7

a) 24c®  §)24c?  p) 24C2 ) 1102
1
log;(3°)

2. Haiigurte 3Hau€HUE BBIPAKEHUS
3 5

a)5 6)5 B3 102
g§.4fi
3. Beruucnure 243
1

a)3 6)-3 B) 3 19
KonTtpouabHnas pa6ora "KopHu, crenenu u jorapugmsl.

Bapuanr 1
N4-30=7.

1. Pemnre ypaBHEHHE: ;
2. Pemure ypasuenue: 2* = 128;
3. Pemmre ypasuenne: 5* "' — 571 =24;
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Pernte HepaBeHCTBO: 57 > 1;
log, 16 — log, 64
3°%'® _log, log, 81.
Omnpenenure x, €Ciiud Iog4 X=-3.

. Pemute HepaBenctBo:  10ga(X -5) > 1;
. Pemmre ypasrenne: 22X —5-2%+4=0

. Beraucaure:

. Beraucaure:

o)

Pasznea 2. 'eomerpus.

Tema 2.1. Ilpsimble u nJ

OCKOCTH B IPOCTPAHCTBE.

Tema 2.1.1.
AKCHOMBI
CTepeoMeTPHH U UX
npocreuiue
CJIeACTBHSL.

@®pOoHTAJIbHBII ONPOC:
1. Yto Takoe reomeTpus (YTO U3y4aeT)
a) IlocTpoenne reomMmeTpuyecKux GuUryp
b) CeoiicTBa reomerpudeckux GuUryp
C) Pa3sHOBHIHOCTH reOMETPHYECKUX GUTYD
d) Bce nmepeurciaennoe
2. CrepeomeTpus uzydaer -?
3. OcHoBHBIE (PUTYPBI CTEPEOMETPHUH: IIEPEUNCITUTE
4. Kak 0003Ha4ar0TCs TOYKH, TPSMBIE, TUIOCKOCTH.
5. 3anummure (ppa3oil MaTeMaTHUECKYIO 3aMHCh:
* Touka npuHAUICKUT MPSIMON a
* [Ipsimas c npuHAANIEKUT IIIIOCKOCTH alb(a.
» Touka M He npUHAIUIEKUT IIIOCKOCTH OeTa.
3anummuTe Ha MaTEMaTHIECKOM sI3bIKE (pasy:
* Touka N nmpuHaAIEKUT IPSMOH B
* [Ipsimast ¢ mepecekaeTcsi ¢ IIOCKOCTHIO anbda

6.

Tema 2.1.2.
I[MapajutenbHOCTH
NPAMBIX H
IJIOCKOCTEN.

POpoHTAIBLHBIH ONPOC

1) Kakue npsiMble B MPOCTPaHCTBE HA3bIBAIOTCS MapaJUIeIbHBIMU?

2) Becerna nu yepes JiBe napajuieibHbIE MPSIMbIE MOYKHO ITPOBECTH - TNIOCKOCTH?
A ugepe3s aBe nepecekatomuecs npsmoie? (Ma, na.)

3) B npocTpaHCcTBE JaHO YKCIIO N HapaJlIeNbHbIX MEXy COOO0M MPSIMBIX.
N3BecTHO, UTO HUKAaKUE TPU U3 HUX HE JIeXkKaT B OAHON TNIOCKOCTH. CKOJIBKO
Pa3IUYHBIX [UIOCKOCTEH MOXKHO MPOBECTH yepes 3TH npsiMblie? (Hucmo n
TIJIOCKOCTEH. )

4) Chopmynupyiite ieMMy O EpeceUeHUH MIOCKOCTH NapaljieTbHbIMU
MPSIMBIMHU.

5) KakoBo MOXkeT ObITh B3aIMHOE PaCIIOJIOKEHUE MPSIMOM U IIIOCKOCTHU B
MIPOCTPAHCTBE?

6) B xakoMm citydae npsimasi mapajuiesbHa IIOCKOCTH?

Tema 2.1.3.
IleprieHAUKYISAPHOCTH
NPAMBIX H
IIOCKOCTEH.

PacuyerHoe 3aganue

Pemenue 3aga4 ¢ HCMOJIB30BaHUEM TEOPEMBI O 3-X MEPIECHANKYISIpaXx.
Haxoxnenue yriia mexay npsiMoi ¥ iI0CKOCTBIO.

Bapmuanr 1.

1)U3 HekoTOpO#l TOYKH MPOBENEHBI K MAaHHOW IUIOCKOCTH TMEPHEHIUKYISp U
HAKJIOHHAsA, YroJa MEXAYy KOTOPbIMU paBeH ¢ . HalTh HakJIOHHYIO U €€

MPOEKIIUIO HA JTaHHYIO IJIOCKOCTh, €CIIH MEPIeHIUKYISp paBeH d.

2)/3 HEeKOTOpOH TOYKH MPOBEICHBI K TUIOCKOCTH J[BE HAKIOHHBIC. JloKaxuTe,
YTO €CJIM HAKJIOHHBIE PABHBI, TO PABHBI U UX NIPOEKIIUH.

3)PaccrosiHre OT TOUYKHM M 110 KaXX70i M3 BEPIIUH MPABHIHBHOTO TPEYTOJIbHUKA
ABC paBno 4 cMm. Haiinure paccrosinue ot Touku M no ninockoctu ABC, ecnn
AB =6 cMm.
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4)13 toukn M mpoBeneH meprneHaukyasip MB k miockocTd nmpsMoyroiabHUKa
ABCD . Jlokaxwure, uto Tpeyronbaukn  AMD u MCD  mpsimoyrosbHbIe.
S)Ipsmas BD mepniennukymsipHa K muiockoctu Tpeyroibauka ABC. M3BecTHO,
yto BD = 9cm, BC = BA =13cm. Haiigute paccrosinue ot touku D 1o
npsmoit AC.

Jloruveckuii TMKTAHT:

Ompenenure: BEpHO, JIU yTBEpKaAeHUE? (11a/ HET)

1. JIroOble TpU TOYKH JIEKAT B OJJHOM MJIOCKOCTH.

2. JIroObIe YeThIpe TOYKHU JIKAT B OJTHOM TIIOCKOCTH.

3. JIroOble YeThIpe TOUKHU HE JIEKAT B OAHOM IIIOCKOCTH.
4. Ecnu ipsimast TiepecekaeTt 2 CTOPOHBI TPEYTOJIbHUKA, TO
OHa JICKUT B TJIOCKOCTH TPEYTOJIbHUKA.

5. IIaTh TOYEK HE JIe’KaT B OJTHOM IUIOCKOCTH. MOTYT J11
Kakue-HUOYIb YEThIPE U3 HUX JIeXKaTh HAa OJTHOM NpsMOii?
6. Uepes cepenHbl CTOPOH KBajJipaTa MpoBEIeHa
m10cKOCTh. COBITAAET JIM OHA C TUIOCKOCTHIO KBajipaTa?

Pa3nes 3. OcHOBBI TPUTOHOMETPUH \

Tema 3.1. OcHOBHBIC TOHATHSA

Tema 3.1.1.
Tpuronomerpuieckne
onepaumu.

Tecr

OCHOBBI TPUTOHOMETPUH

Bapuanrt 1

1.HaiiT KoOpAMHATHI TOUKH €TUHUYHON OKPY>KHOCTH, TOJy4€HHOU TOBOPOTOM
touku P(1;0) Ha yron 270°:

a) (- 1;0) 6) (0; - 1)

2.3HaueHue CUHYCa YIJla OIpPENEIsIeM :

a) Ha OCH X 0) Ha ocu Y

3.®opmyna tg o

)sin o )cns:ﬂ

cosk gint

4B xakux YCTBCPTAX 3HAYCHHUC TAHI'CHCA ITOJIOKUTCIIBHO:
a) | ull olUulv Bl ulll oIl u IV

5.Borunciuts: 4sin 30°+y 3 cos 30°

a)0,5 0)2,5 B)3,5 )l
6.YTIpOCTUTh BBIpAKEHUE: sin[f—’T +a) - cos(m + )
a)2sin o 0)- 2sinoc  B)O

2 Ein M-cog X
7.Y1poCcTuTh : ———5—

n . n
cos” H—sinT X

a) cos’ol 0)tg 20
8.CpaBHuts ¢ Hynem: tg 205°-cos 120°
a)>0 6)<0

Tema 3.2. [IpeoOpa3oBanue NpocTeiIMX TPUTOHOMETPHYECKUX TOKIECTB

Tema 3.2.1. OcHoBHEBIE

(opmy.nl
TPUTOHOMETPHH.

) 4 r
1. BerauenuTs sina,tgo, COS2a, ecim cosa=-g E <a<rm

2. HaiiTu 3HaueHHE BBIpAKEHUS:
1)cos135°
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T - T
4)cos® = - sin® =
8 8
3. Jloka3aTh TOXIECTBO:
1) 3cos20-sin“o+cos’0=2cos20

sinba —sin3a .
2 =sina
2cosda
4. YIIpOCTUTD BBIPAKECHUE:

1) sin(a-B)-sin(%-a)Sin(-B)

2)cosz(n-a)-cosz(% -0))

3)2sinacosB+cos(atf)

Tema 3.3. Tpuronomertp

HYeCKUe YPABHEHHUS] M HEPABEHCTBA

Tema 3.3.1. Apkcunyec,
APKKOCHHYC U
apKTaHI'eHC YHcia.

DpoHTAJIBHBIN ONIPOC:

1. Yro Taxoe arcsin a?

2. Kakue ToxecTBa Juist arcsin o BaMm u3BeCTHbI?

3. Kakwue 3HaueHHs MOXKET IPUHUMATH arcsin a?

4. OTBeThTE Ha T€ K€ BOIIPOCHI JUIsl arcCos a, arctg a, arcctg a.

Tema 3.3.2.
IIpocreiimme
TPUTOHOMETPHYECKHE
YPaBHeHHS U
HepPaBeHCTBA.

PacuetrHoe 3aganue 1 (rpynmoBas pabora)
Tpuronomerpuyeckue ypaBHEHUS

Pemnte ypaBHeHMS:

1.sin x=1/2

2) sin x-sin? x=0

3)cos x=I;

4)cos (x- m/4)=1

5)3tg(3x-+1/6)=—/3

PacuerHoe 3aganme 2 (caMocTOsTENIbHAS PabOTa)
Tpuronomerpuuecknue ypaBHEHUS

Bapuanr 1.
1) sinx=0
2) cosx=1
3) tgx=-1
4) sinx:";—3
5) 2cosx=-1

6) tg(2x-7)=1

7) 3sin’ -5sinx-2=0
8) 5sin’x+6cosXx—6=0

KonTtpoubHasi pa6ora «OCHOBbI TPUTOHOMETPUM
YpoBens A:

1) HaiiTi 3HaueHue BbIpaXeHHUS:
a) 2cos60° - tg45°
T T T
6) cos 4 +tg 4 -sin 4
B) 2tg45°+5¢tg270°-3sin180°
2) Haiiti ocTanbHbIe TPUTOHOMETPUYECKUE (DYHKITUH, €CITH:
3 T

a) sina= 5 O<a< 2
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T

6) cosa=-0,6, 2 <u<n
3) Yopocturs:
a) sin“o-tgo-ctga+cos’o

>——1g ‘a
6) COS”
Tema 3.4. O000111eHMe U KOHTPOJIb 32 1 ceMecTp
Tema 3.4.1. PacuerHoe 3axanune
3
O6odwatomee 1.Bbraucnuthb ‘/ﬁ

noBTOpeHne 3a 1
P 2. Beruuciuts: 109525

cemectp 3.Borauciuts: 109315 + log 30.2
4.Haiit o0nacts onpeneneHus ynkmun  y = logs(x — 5)
5.Pemnte ypaBHeHue: 8* =28
6.Pemure ypaBuenue: 10gs(x-7)=2
7 Pemuts ypaBHenue: V 2x+3 =4

Tema 3.4.2. Bapuant-1

Konrpoabnas padora T T— 481

Ne3.

A .. | 2.Borancinuts: l0gs 36

HAJIN3 KOHTPOJIbHOM
3.Beruuciuts: logs 15 + logs 0,6
padoThlI.

4 Haiitu o6macth onpeneneaus GpyHkiun y=10gs(x+1)
5.Borancauts (V)

6.Pernte ypasHenue 5°=25

7.Pemure ypaBuenue log; (X+3)=3

8.Pemure ypaBHeHME \/m

\/§ COosS z
9. Beruncnuthb 6
10.Kakoli 4eTBepTH NPUHAMJIEKUT YroJl 507°

Pa3nes 4. @yHk1uM, UX CBOICTBA M rpaUKHU

Tema 4.1. @ynkuun. ®ponTanbHasa padora:
HXx cBoiicTBa H e YTo Takoe QyHKIUA?
rpagukn. e [IpuBenurte npuMepsl GyHKLIUU.

e YT0 Takoe apryMeHT QyHKIUU?

e Urto Takoe obnacTh onpeneaeHust GyHKIUH 7
¢ Yt0 Takoe 00sacTh 3HaUYeHUS QYHKIUU?

e Kak MOHO 3a71aBaTh (QyHKIIUU

Pacuernoe 3a1anue
1. KakoBa ob6nacTh ornpeneneHus: GyHKIUH

7
a) V=—— 6) V=TX+6.
x-4

2. 3anoaHUTH TaONHILY:

X -2 -1 (I 12

=3y

V=_2%

YV=-y-3

V=|z[+4

V=1z
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3.Iloctpouts rpaduku GyHKIIUNA U UCCIEAOBATH JIIOOYIO U3 HUX
a) y=2x-5, 6) y=x"-4, B)y =2
Tecr

CreneHHbie, JIOrapu(MUIECKUE U TPUTOHOMETPHUECKUE (YHKIIUN
Al. Haiigute obacts onpeaeneHus GyHkmun — y = 2sin X + tg X.

1) x — nroboe uucno; 2) x€R, kpome x=0;
T
x=—+mnelZ
3) x€R, kpome x=1; 4) x€R, kpome
A2. Kakumu cBoiicTBamu oOagaer GpyHkuus y = 2 —Sin 3x ?
1) Hu uemnasn HU Heyemmuas, nepuUOOUYECcKasi; 3) uemnas, nepuooudeckas,

2) Hu uemmnas HU HewemHas,, Henepuoouueckas,  4) neuemuas,
nepuoouyecKas.

A3. Haiinute Bce kopHU ypaBHeHMs g X = 1, npuHauiexaime npoMexyTKy

[7; 27].

T 5rm r 3w Sm 3 7 5Srx 3z 5r
N4 4. g4 4 4: 3 4.4 4. 444
i
4
A4. Haiinnte HaMMeHbIIHIA TIOJIOKUTEIBHBINA TIEpHO GYHKIMH ) = 2Sin 3X.

2z z
1) 7 2) 3 ; 3) 3; 4) 3r.

AS. Boibepute BepHOE HEPABEHCTBO:

(_ z) ( zj T A ¥ 51 L3
Dig\ 4 <tg\ 3/, 2tg3>tg 3; 3Ytg 4 <tg 4; Mg 6 <
5z
tg 6 .
A6.0Omnpenenute 3HaK yucia:
a) log, 3;
b) log: 0,1;
c) log,, 1.8;
d) log,, 0,3
A7.Onpenenure, Kakue U3 MEPEUUCIICHHBIX HUKE QYHKIIUIA SBIISIOTCS
BO3pACTAIOIINMU, a KaKue yObIBatOIIUMHU?
a) v =loggx;

b) v =log,x;

0) v =logo, x7;
d) ¥ =logyz(2x +5);
e) v =logy(x+2).

PacuerHoe 3aaanue

3ananue 1. ['paduk xakoi pyHKIMK H300paXkeH Ha pUCyHKe?
Y &

a) y=log2x 0) y=2x B) y=(0,5)x r)y=log 0,5 x

3ananue 2. "
Hana dyakuus y=xtg 40. K kakomy knaccy GyHKIui e f >
OTHOCAT?
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a) crerneHHas 0) jorapudMuUecKasi B) TPUTOHOMETPUYECKAs T') MOKa3aTe/bHAs

3amanue 3.

Hana ¢pynkuus y=(tg 400)x . K kakomy kinaccy pyHkimii e€ oTHOCAT?
a) cTereHHas 0) JiorapuMudecKas B) TPUTOHOMETpHYECKAs T)
noKa3aTebHast

3aganue 4.

¥
HazoBute o061acTh onpeneneHust GyHKIIHHA 5
a) (— o0,00w (0 +eo) 6) (0,400) B) (—oo,0) r) (— oo +oo)

3ananue 5.

YKaXuTe MpoMeKXyTOK, KOTOPOMY IPHHAICKUT KOpeHb ypaBHEeHUs (0,5)x=x+2
a)[-2,0] 6) (0;1) B) (2:3) 1)[1;2]

IIpoBepka Tecra.

1.6 2.a 3.r 4.1 5.a

Tema 4.2.
HcciienoBanue
byHkuun.

PacueTrHoe 3aaHue (caMocTOsITENbHAS paboTa)

1. KakoBa obnacTtp onpeneneHus: GyHKIUU
x+5

a)y = o 0) Y=7X+6

2. [Touemy He cymiecTByeT rpaduk  (QyHKIUN

f(X)=v—x*+2x-2

3. SIBnsiercss pyHKIUS ~ YETHOM MM HEYETHOU? Y =
4. Onpenenure nepuo GyHKIUU y = sin’x.

x> +9
3x

5. UccnenoBath U OCTPOUTH rpapuK PyHKIIMH

2) f(x)=X2_+X5
6) f(x) = x> +3
X_

6. Moxert nmu pyHKIuSA Yy = % oOpaiarbscsi B HyJIb?
X"+ £X

7. B kakux Toukax rpaduk GyHKIMH y =X+ 1 mepecexaer och abeIce?
Hecmanoapmmuoe 3a0anue:

COCTaBUTH (HOPMYITY, 3aIA0ITYI0 PYHKIIHIO, Tpad)uKOM KOTOpOi Obliia OB OHA
TOUKa

8. Kakas u3 nanHbIX QyHKIMIA yObIBaeT

Ha BCEW YMCIIOBOM OCH:
a)y=-x"+x 0)y=x>-x
B)y=x3+x r)y=-x3—x
n)y=-X"-X

2

Pa3pnen 5. KomOnnaropuka,
CTATHCTHKA M TEOPHs BEPOSITHOCTEH.

Tema S.1. DiieMeHTbI KOMOMHATOPUKH

Tema 5.1.1. OcHOBHBIE
MOHATHS
KOMOMHATOPUKH

CamocrosiTesibHasi padora:

1. 13 atu OyKB pa3pe3Hoii a30yKu COCTaBICHO CIOBO «KHHUTa». HerpaMoTHbIH
MaJIbuMK nepementan OyKBbI, a TOTOM HayraJ ux coopan. KakoBa BeposSITHOCTh
TOTO, YTO OH OIATH COCTABUJI CIIOBO «KHUTa»?

2. YetpIpeM UTPOKaM pasiaeTcs MopoBHY Kojioaa u3 32 kapt. KakoBa
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BEPOATHOCTH TOTO, YTO KAl UTPOK MOJTYYUI KAPThI TOJIBKO OJJHOH MAacTH?
3. Ha mepBoM 3Take AEBSITUITAKHOTO AOMa B JTUPT 321110 4 yeloBeKa.
BeposiTHOCTB BBIXO1a KaXK0T0 U3 JrdTa Ha JIFOOOM dTa)xe oauHakoBa. Haiiaure
BEPOSITHOCTH COOBITHIA:

|1| Bce BbIuIM 13 mudTa HA OJHOM B TOM XKE ITaXKE.

|2| Bce BBIILTN U3 TUQTA HA IATOM dTaXKe.

|3| Bce BbIun u3 nmudra Ha pa3HBIX dTaXKax.

4. JInst KaXJ0T0 U3 CIEAYIOMINX COOBITUI HAlIUTE YHCIIO BCEX
PaBHOBO3MOKHBIX UCXO/I0B, YUCIIO OJIArONPUSATHBIX HCXO/I0B U BEPOSTHOCTb.
|1| B xynpke ¢ koH(peramu 12 6enbix u 18 opamxeBbix apaxe. Kakosa
BEPOATHOCTH TOTO, UTO BbITallleHHas KoH(peTa OyaeT 6enoit?

|2| 3 pycckoro andaBuTa cirydaiiHbIM 00pa3om Obliia BeiOpana Oyksa. Kakas
BEPOATHOCTH TOTO, UTO OHA racHas?

|3| ['pabsaT 6aHk HaHO TeXHOJOTHH. J[eXKypHBIN TOKEH OBLT COOOIIUTH OHOMY
U3 areHTOB O MPOUCIIECTBUH U OTIPABUTH €r0 Ha 3a/1aHue. KakoBa BepoATHOCTD
TOT'0, YTO ATUM areHTOM OKakeTcsa uMeHHo J[xelimc bona, ecinu Tam, riae oH
paboTaeT MosBUIIOCH eIle 4 TaKUX e XOPOIIUX areHTa Kak oH?

13| 3 cmoBocoueranusi JAHHOE CJIOBO cny4aitapiv o6pa3om Oblia B3iTa
OykBa. KakoBa BepOosITHOCTB TOTO, UTO OyKBa:

a) riaacHas

0) coryacHas

B) B asipaBuTe pacnonaraercs nocie 6yksel O (310 MmoxeT ObiTh 1 [1, u P, C...)

Pasznen 6. Hauajna marem

ATHYCCKOro aHajim3a

Tema 6.1. IlocaenoBareILHOCTH.

Tema 6.1.1.
ITocienoBaTeIbLHOCTH.
Croco0bl 3a1aHus U
CBOICTBA YNCJIOBBIX
nocJie0BaTeIbHOCTEN.

DpoHTAJIBHBIN ONIPOC:

1. Yro Ha3bIBaeTCA MOCIEI0BATENBHOCTHIO?
Kakas mocienoBaTenbHOCTBIO Ha3bIBACTCSl OTPaHUYEHHOH.
UYro Takoe mpejies nociae10BaTelbHOCTH.
Yemy paBHa cymma 0€CKOHEYHO yOBIBaIOIIEH reOMETpUUECKOM
nporpeccun?

2.
3.
4.

Tema 6.2. IlpousBoanas.

Tema 6.2.1.

IMonsiTHE
NMPOU3BOJIHOM.
DopMmy.Jibl
auppepeHupoBaHus.

YCTHBIM WM NUCHbMEHHBIH ONPOC:
«IIpon3BoAHBIE OCHOBHBIX 3JIEMEHTAPHBIX QyHKIMID)

C4hopryAMpOEATE OPAENTE IUbCOepEROUPOESSHE M SEMHCATE ODOAEECTHEIE OCHOEHEIX
SISMEHTAPHEDL (v HEHH
o=y =

17 &= 2,

T Ay 2 & sy =
B =mactecors, x'= 1pv. | {aresinx) =

oy = 11% (arecnsx) =
Y = 12°. | (awrerga) =
oy = P N
1  IPABNIA JHSEEPEHIHPOBARHSE |
l-;j - 1475 (r =) =

3= (o= b)Y = 15" (e —vy =

a2y = 16% § an¥ =

e} =

|" HYy
W
f
£

B macreccTH, | —| =
WS

B =macteocTH,

ey =

oz > =

B =macteocTH,

(o)

=)

TIIPOFEEOTHA T CIOMHON FYVHEITHIT
187 ey =

(sinx) =

{eo=x) =
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PacueTHoe 3apanune: HaliTi mpon3BOAHYIO CIEAYIONINX (DYHKITHI:
y=2x7-7x5+9x -1

y =5,6x3 - 2x-3 + 4x;

y = -6x-8 + 9x — x6;

y=-x9 + 13x6 + 12;

y =-3x7 - x5 —-4x3 -3;

y=7-9x2 - 13x — 4x3;

y=5x1/5+54x2+2x -9

NookrwnpE

Tema 6.2.2.
IIpousBoaubie
3J1eMEHTAPHBIX
pynxuumii.

TecroBoOe 3a1aHue:

1.HaiinuTe npou3BOAHYIO QYHKIUH Yy) = x*+ 3x% + 4,
1) 4%+ 9x*+ 4

2) 4x3 + 9x% + 4x

3) 4x% +3x*+ 4

4) 4x% + 9x*

2.IIpousBoanas dynkuuu f(x) = fi- paBHa:

A) f’(X): -1 -l,|||'.'|'
B) f’(X): i ﬂJI'.‘I’

B (x)="* l- x

PacuerHoe 3a1anue (MHAMBUIYyaIbHOC 33aHHUC)
Haiitn npousBoaHyro

Bapuant 1

1) f(x) =x3+7x-8

) f(x) =~ +<+x

3) f(x)= 5X° += - —+8yx
4) f(x) = sinx + cosx

5) f(X) Jx—2

6) f(x) - ?;x +3)*
7 f(x) = V5x =3

Tema 6.2.3.
Ilpumenenne
NPOU3BOIHOM K
HCCJIEI0BAHHIO
pyHnxumii.

OTBeTHTH HA BOIIPOCKHI:

3agaHus banaer
1. OGnacTp onpeneneHus
2. YeTHOCTDH, IEPUOJUYHOCTD
3. Touku nepeceyeHust ¢ OCSIMU KOOPJIMHAT
4. MOHOTOHHOCTB, SKCTPEMYMBI
5. I[IpoMexyTKH BBITYKJIOCTH, TOUYKH Meperunda

Bonpocsr:

1.Kakas ¢yHK1Ms Ha3bIBaeTCsl yObIBaIOIIEH?

2. Kakas ¢yHKIMS Ha3bIBae€TCs BO3pacTaromiei?

3.Kakue uHTEpBaNbl HA3bIBAIOTCSI HMHTEPBAaJIaMH MOHOTOHHOCTH?
4. Toukn MUHMMYMa, MAaKCUMyMa.

5. UccnenoBath Ha 9KCTpeMyMbl QyHKIUU: y = 2X3 - 6x+84

PacueTHoe 3a1aHue

['eomeTpuyeckuii ¥ MEXaHUYECKUM CMBICI IPOU3BOJHOM

Bapwuant 1

1. Haricats ypaBHeHHe KacatenbHoi amst Gynkimn f(X) = 3x* — X — 2 B TOUKe Xg
=-2.
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2.HaiiTu cCKOpoCTh U YCKOpPEHHE TOYKH B MOMEHT BpeMeHH = 3C, eciu 3aKOH
JBYOKCHMS TOUKH 3aman S(t) = 2t + 2t

3. Boraucauts nponsBogayro Gpyrxmun f(X)= X — 2x° B Touke x=4.

4. Pemnrts ypasaenue f '(x) = 0, eciu f(x) = x? + 2x — 15.

PacuerHoe 3a1anue (camocTosiTe/ibHAsi padora)
Texct 3amanus

HccnenoBaTh GyHKIHIO ¥ TIOCTPOUTH €€ rpaduK.
Bapuanr 1

f(x)=x*-2x+8

Tema 6.2.4
O0o0maromee
MOBTOpPEHHE.

KonTposbHas padora
Ne 4.

JleMo BapuaHT .
1. Haiiti npousBogHyio:  a) X°—2x> 6)4x”-3x+5 B)e'sinx ) \d\__l

2. HaiiTu 3Ha4eHre TPOU3BOJHOMN B TOUKE Xo: a)y =2 - X2, x0=4

3. 3ammcaTh ypaBHEHHE KacaTelbHOU K rpaduky GyHkimu f(X) = 3x*+2x B
TOYKE Xg = 2

4. Touka ABHXKETCS MO MpIMOJIHHEHHOMY 3akoHy S(t) = 2,5t-10t+ 11. B
KaKoi MOMEHT BPEMEHH CKOPOCTh Tena Oyzaet paBHa 207

5. Haiiti 3Ha4eHUs X, TIPU KOTOPBIX 3HAYCHUS MPOou3BoAHOM hyHkuuu f(X) =

— OTPULATCIIBHO
x248 pun

Tema 6.3. [lepBooOpa3Hasi u MHTErpaJl.

Tema 6.3.1.
IlepBooOpa3nas.

Tema 6.3.2.
Hurerpaiu. @opmy.ia
HreloToHa - JIeiiOHUIIA.

DpOoHTAJIBHBII ONPOC:
1. Yto Ttakoe nepBooOpa3Hasi JaHHON QyHKIHH?
2. Kaxk paznuyarorcsi mepBooOpa3Hbie OJJHON M TOW ke QyHKIHH?
3. Ha3oBure nepBooOpa3Hble MPOCTEHIINX JIEMEHTAPHBIX ()YHKIIHH.

PacyerHoe 3a1aHue
-1
1.BelurcnuTh UHTErpalt: I(Xz +3)dx.
-4

3
2.BBIYUCIIUTE UHTETPAI: .[ (2x—9)dx .
1

Tema 6.3.3. Ilnomaan
IVIOCKHUX ¢(uryp.
IIpocTpancTBeHHBbIE
TeJa.

Pacuernoe 3axanue
1.Haiitu momane Gurypsl, orpaHi4eHHON rpadukoM

Lk
byHKIMH f[x] =X +5x+6 , IpsAIMBIMHU X = -1, X = 2 1 ocbto abcuucc.
2.Haiinure momane GUrypsl Ho pUCYHKY:

I A

KonTtpoabsHnas padora
Bapmuanr 1
1. Haiitu npomsBoanyto gyrxrmn: Y = (1-5x)°.
-1
2. Bobruaucnute UHTErpAL: _[(XZ +3)dx.
-4
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3. Bpraucnuts miomanb GUrypsl, orpaHudeHHON 0cbi0 OX U KPUBOH,
o 2
3ajaHHo# ypaBHeHueM: Y = X° —3X% +2X.

4. KpoccBopna cocrout u3 40 cioB. Otragano 25 cioB. CKOJIBKO MPOLIEHTOB

OyZAyT COCTaBIATh OTTalaHHbIe clloBa?
Bapuaunr 2

1. Haiitu npon3BoaHY0 QYHKIHH: Y = (% X — %)2 .

3
2. Bbraucnute uHTErpan: I (2x—-9)dx .
1
3. Bwruucnute miomans GUrypsl, OorpaHUuEeHHON KPUBBIMH, 38/ IaHHBIMH
2
IBYMsI ypaBHeHUsIMHA: Y =4—X" U y=X+2.
4. Bec omnoii xomku paseH 4 kr 700rp. Bec npyroit Kok coctaBisieT
90% ot Beca nepBoil. CKOJIBKO KI' BECUT BTOpasi KOIIKa

Pa3zpnen 7. YpaBueHnus
U HEpaBEeHCTBAa

Tema 7.1.
PanuonajbHbIe U
HpPpalHOHAJIbHbIEC
YPABHEHHUS, CHCTEMbI
YPaBHEHUI U

PacuerHoe 3ananue (MHAMBUAYaTbHOE) JleMo Bepcus
1. Pemwts ypaBuenune: V 2x+3 -4

2. Pemmts ypaserue: V¥ T3 =4

HepaBeHCTBA.
Tema 7.2. PacuyetrHoe 3ananue 1
IHoka3zareabHbIe IToka3aTenbHbIe yPABHEHHU S
ypaBHeHHs, cucTeMbl | Bapuanr 1
ypaBHeHuii 1) 5% =25
U HEpaBeHCTBA. 2)3% = gl-2
3)0’55.1—1 — 2,5x_11
4)4,7% 6 =1

5)4* % + 4 = 65

Pac4yerHoe 3ananue 2 (camocrosiTeIbHasA padora)
1) 6" =216

2)8*"1 = 0,125

3) 5(X2-2*X-l) - 25

4) 2¥73 - ¥ 0¥ =48

a) x=6,5; 6) x=0,5; B) x=19,5; r) x=3,5
a) x=6,5; 06) x=0,5; B) x=19,5; r) x=3,5

5)9*-83*=9
PacuerHnoe 3aganme 3 (rpynnosasi paéora)
2 —
1. Pemnte HEPaBEHCTRO: fos >0
X_

A) (1; +0) B)[1; +0) C)(-0;1) D) (-;1] E) @

—3x2+4x-5
2. VKaXXuTe peleHrue HepaBeHCTBA: — " *50.

2x+3
A) (-»;-15) B)(-15;2) C)(-4;-15)
D) (-1,5;-1,2) E) (-} -2,5)

Z —
3. Pemure HepaBeHCTBO: L?,l) >0.
X+

A) (-3;1] B) (-3;0) v (0;1] C) (-o0;-3) W {0} U (1; )
E) (-o0; -3) U[1; )
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5x+8
4—x<
A) (=0 L@ +x) B) (»;-4) v (0,4 C) [44]
D) %] E) (-oo;+oo)

4. Pemute HEpaBEHCTBO: 2.

1
5. Pemre HepaBeHcTBO: = > X.
X

A) ((»;-1) U (0;1) B) [0;1) C) (-1;1)
D) @ E) (1)

Tema 7.3.
Jlorapudpmuueckue
YPABHEHHs, CHCTEMbI
YPaBHEHUI U
HEPaBeHCTBA.

Tecr 1
«JIorapupmuyeckas pyHkuusa ee cBOMCTBA U rpaduk».
BapuanTt 1

1
1. Beruncnure ° 625
1)-4; 2) -5; 3) 5; 4) 4.
2. Beraucinure 10020100 + 1092016 + 10g205.
1) logx121; 2) 4; 3)3; 4) 20.

1

log, — —log, 9
3. Boiuucaure o 24 % .
1) 3; 2) loge 24; 3)-3; 4) 2.
4. Pemmre ypaBHenue 10g; 5(X-1)=2.
1) 1; 2) 4, 3) 3,25; 4) 1,25.
5. YkaxuTe MpoMeXyTOK, KOTOPOMY MPHHAIICIKUT KOPEHb YPaBHEHHS
loga(x —1)°=6
1) (0;6); 2) [-6;0); 3) [18;26]; 4) (26; 30).
6. Haiiute cymmy KopHeit ypasrenns  10gs(1-x%)=logs(2x(x+1)).
2 1 1
y 3 2) 3; 3) 4 4) 4.

7. Pemure HepaBeHnctBo  10go 25 (2 —0,5%) > -1.
1)(-4; 0); 2) (-4; +o0); 3) (-o0;-4); 4) (-4;4).

8. Pemnte HepaBeHCTBO IOQ% (1-0,5x) <-1.
1)(-00; -2);  2) (-2; +o0); 3) (-0;-2]; 4) [-2; +o0).

( 1 })H—Z
9. Pemute HepaBEeHCTBO 2 >4,

1) (-o0; -4);  2) (-4; +oo);

3) (<0i-4];  4) [4; +0). /

10. I'paduk kaxoi pyHKIIUU H300pakeH

1Ry

Ha PUCYHKE?

1) y — 2X-1,5;

2)y=2"-2;

3)y=2"-3;

4yy=2%-2.

Tecr 2
Jlorapugmnuyeckue ypaBHeHHs 1 HEPABEHCTBA
Bapuant Ne 1

Al. Haiigwre nym pynxuun Y = log, (2x-3)

| 1) 1,5 [ 2) 2 3) 25

| 4)
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A2. KakoMy poMeKyTKY NPUHAJIC)KUT KOPEHb YPaBHEHUS

log, (6x) =log, 20—log, 4

1) (1, 2) B (0; 1) [3) (2,3 | 4)

A3. YKaxuTe NpoMeKyTOK, KOTOPOMY MPUHAJICKUT KOPEHb YPaBHEHUS
lg(x+7)—Ig (x+5)=1

B (7:5) |2 (=-7) [3)  (Bioo) |4

— >
A4. Pemute HEpaBEHCTBO: Iog 0.4 (X 4) +1=0

LD 4;+0)  [2) (4, 6,5] [3) (-3 6,5] [4)

B1. Haiinute xopeHb (MM CyMMY KOpPHEH, €CIIM UX HECKOJIBKO), YpaBHEHUS

log, (4x+23) —log, 5=log, x

Tema 7.4.
Tpuronomerpuieckue
YPABHEHHSs, CHCTEMbI
YPABHEHHUIl U
HepaBeHCTBa.

KonTtpouabHnas padora
Bapmuanr 1

1. Pemnte ypaBHEHue.
X

Ig?x + 4 1g 10 =1
2. Pemnre HEPaBEHCTBO.
3 +1

+2
—= 2log, \E
3 3

3. Pemnte ypaBHeHUE B LeNbIX yuciax: 12X — Sy = 4,
4. Pemite cuctemy ypaBHEHUM:

"x+3y 4:::—33: _

«3«
<X =3y X+ 3y

My I_xi=o0,

Pasnea 8. I'eomerpus

Tema 8.1. MHoOrorpaHHuKH

Tema 8.1.1.
JByrpaHHbI# yroJ.
TpexrpanHsbliii U
MHOI'OTPAHHBIN YIJIbI.
MHuororpanHuk.

YcrHbIi onpoc:

[ToBTOPUTH MaTepuall, UCIOIb3Ysl CIAiAbl MPE3EHTALMH 110 CIEIYIOIIUM TeEMaM:
1. B3aumHOE€ pacrosnoKeHue NpsIMbIX B IIPOCTPAHCTBE

2. Jlavite onpenenenue yria. Kakue ObBatoT yribi?

3. laiiTe onpeneneHue yriia Mex1y NpsMbIMH.

4. B3anMmHO€ pacnoioKeHUe IPSIMOM U TIIIOCKOCTH.

5. [laiiTe onpeneneHue yriia Mexxay NpsMOU U MJIOCKOCTBIO.

6. B3anMHOE pacnosioKeHUe IBYX IUIOCKOCTEH.

7. JaniTe onpeneneHue napauiesIbHbIX IUIOCKOCTEN.

8. JlaitTe onpezenenye NeprneHInKyIsIpHbIX MIIOCKOCTEH.

Tema 8.1.2.
Hapanneaenunen.
IIpu3sma. Ky6.

PacueTHoe 3a1aHue (caMOCTOAATEIbHAS padoTa):

1. Pe6po xy0a paBHO 4. Borurcnuts 00beM Ky0a.

2.M3mepeHns npsIMOYTOJIBHOTO Napajljiesienuneaa paBHsl SaM, 6aM U 7 AM.
Boruncnute ero oobeM.

3.ITnomans moBepXHOCTH KyOa paBHa 96 . BEIUMCIUTL €ro o0beM.

4.1lnomaas OCHOBaHHWS MPSMOYTOJIBHOIO Mapajuiesienunena pasHa 12,a obem-
36. BelunuciuTh €ro BbICOTY.

Tema 8.1.3.
Iupamuna.
IIpaBuibHbIE

@®poHTAJIBHBII ONPOC:
1.Kakas ¢urypa Ha3pIBaeTCsl MUPaMUION.
2. Kak o603HagaeTcs mupamuia.
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MHOI'OrpaHHUKH.

3. Kakas ¢urypa HazpIBaeTCsl MpaBUILHON MTUPAMHJION.

4.Yro takoe anodema.

5.YUTo siBNE€TCS BHICOTOM MUPAMHU/IBI.

6. Kak o0o3HavaeTcs nupamuaa

PacuerHoe 3axanue

Pemrenue 3a1au Ha IpU3MbI U TUPAMUIBIL.

Bapuanr 1.

1) OcHoBaHMe nUpamMuibl — IPSIMOYTOJIBHUK CO CTOpoHaMu 12 cm u 16 cwm,
JUTHHBI OOKOBBIX pedep paBHBI 26 cM. HailTu BBICOTY MUpaMuIb.

2)B npsiMoii TpeyroapHOM NpU3Me CTOPOHBI OCHOBaHMsI paBHBI 13cM,20cM,
21lcm, a BbICOTA MPU3MBI paBHA 25 cM.BeraucinuTe miomaas ceyeHus,
MIPOBEJICHHOTO Yepe3 O0KOBOE peOpPO M MEHBIIYIO BEICOTY OCHOBAHHSI.

3)B npssMoyroJapHOM HapaijieenuIe e CTOPOHBI OCHOBAHMS paBHBI 12 ¢cM U 5
cM. Jluaronane napaienenunena oopasyer ¢ IIOCKOCTbI0 OCHOBAHUS yroJl B
45°. Haitgute 60KOBOE peOpo mapasuiesienure/a.

4)OcHoBaHUEM NUPAMUBI ABISETCS pOMO, CTOPOHA KOTOPOTO paBHa ScM, a
oJlHa U3 AuaroHaneil paBHa 8cM. Haiinure 60koBbIe pebpa MUpaMuIbl, €CIIv
BBICOTA €€ MPOXOAUT Yepe3 TOUKY epeceueHrs JuaroHajieil OCHOBaHUS U paBHA
Tem.

5)BeicoTta TpeyronpHON mupaMu sl paBHa 40 cM, a BBICOTA KaXKI0i OOKOBOU
rpaHu, MPOBEACHHAS W3 BEPILUHBI MUpamMuibl, paBHa 41 cm.HaliguTe mnomans
OCHOBAHUS TUPAMU/JIbL, €CJIM €r0 IEpUMETp paBeH 42 cM.

Tema 8.2. Tes1a 1 MOBEPXHOCTH BpalIeHMsI.

Tema 8.2.1. Kpyrubie
TeJia

YcTHBIN onpoc:
1. Hunuuap
a) Hununap umeer 1 ocHoBaHME(HET)
6) OcHOBaHHEM LUIUHIPA MOXKET OBITH OBAJI(HET)
B) JlmmHa OKpyKHOCTH c=211r(z1a)
r) [Tnomans 6okoBoii moBepxHOCTH =ch(1a)
n) Hunuaap- 370 MHOrOrpaHHUK (HET)
2. Konyec.
a) Ectb 511 y 3TO# (hurypsl BepirHa, CKOJIbKO BepIluH (1a,1)
6) Ectb 511 y 3T0i1 purypsl rpanu (HeT. ecTh OOKOBasi HOBEPXHOCTB)
B) Kakast reomerpuueckas purypa B OCHOBaHUH KOHYca (KpyT)
T') 4TO OOLIEro MeX1y MUPaMUA0H U KOHYycoM. YeM OHM pa3iuyHbI
3. [lonsiTve yceueHHOTO KOHYca, I1apa, cQepsl.
4.Ceuenns Hununnapa. Konyca. Yceuennoro xonyca. [lapa.
5.I1nomanbk OOKOBOM MOBEPXHOCTHU U TIOJTHOM MOBEPXHOCTH;

PacuetrHoe 3aganue 1

Tena Bpamenus

Bapuanr 1

1. Paguyc ocHOBaHusa HWIMHApPA 3 ¢M, BbicoTa 8 cM. Halinute miuuny
JIMAarOHAlId OCEBOT'0 CEYEHUS.

2. [Tnomanb OCHOBaHUS paBHOCTOPOHHETO KOHYCa paBHa 647 cM?. Onpenenuthb
IJIOIIA b OCEBOTO CEUYEHHUs KOHYca.

3. Pamuyc chepsr paBen 70 cm. Touka HaXxomuTcs Ha KacaTeabHOM
IJIOCKOCTH Ha PaccTOSIHUM 24 cM OT Touku KacaHus. Haiitu ee
KpaTyaiiiee pacCTOSTHUE OT TMOBEPXHOCTU ChEepHI.

PacuetrHoe 3a1aHue 2

Brruncnenue miuomaan moBepXHOCTH.

Bapuanr 1.

1)B npsimoii TpeyronpHOM mpu3me Bce pedpa paBHbl. [Lmomnans 60KoBOM
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TOBEpXHOCTH paBHa 12 M. HaiiTi BBICOTY MPU3MEL.

2) BeraucnuTh mIomaas 00KOBOM MOBEPXHOCTH MPABHILHON TPEYTOIBHOM
MUpaMUIbI, €CTTU €€ BhICOTa paBHa 9 cMm, a amodema 18 cm.

3) duameTp OCHOBaHUs LUJIUHIpPA PABEH 2 M, BBICOTA IUIMHAPA PaBHA JJIMHE
OKpPY>XKHOCTH ocHOBaHMs. HaliuTe miomaabs 00KOBON MOBEPXHOCTH IIMIIMHAPA.
4)IIpsAMOYTOIBHBIA TPEYTOJIBHUK C KaTeTaMu 6 ¢CM U 8 CM BPALLAETCsl BOKPYT
MEHBIIEro KaTera. BerauciauTte miomaan 00KOBOW U MOJHON MOBEPXHOCTU
00pa30BaHHOTO MPU 3TOM BpAILICHUH KOHYCA.

S)IInomane ceuenus cdepbl, MPOXOASIIETo Yepes3 ee LEeHTp, paBHa 9 M.
Haiigure miomans cheps.

PacuerHnoe 3aganue 3

Brrunciienue oobema.

Bapuanr 1.

1)B npaBuiIbHOM YETHIPEXYTOJIbHOM MUpaMue BbicoTa 3 cM, O60KoBOE pedpo 5
cM. Haiitu o0beM nmupamMu/isl.

2)B npsiMoM napaJiienenuiiesie CTOpoHbl OCHOBAaHUS PaBHBI 7 ¢M U 4 €M, Yroj
Mexay Humu 60°. Onpenenuts 00beM MapajuieNenuneaa, eCliv oAb ero

OOKOBOM MOBEPXHOCTH paBHa 220cM” .

3)OceBoe ceueHre NUIUHAPA — KBaApaT, TUaroHajlb KOTOPOro paBHa 4 M.
Haiitu 06beM nuimHIpa.

4)Panuycel Tpex mapoB paBHbI 6 cM, 8cM, 10cm. OnpeaenuTs paguyc 1mapa,
00BEM KOTOPOTO paBEH CyMMe 00BhEMOB JIaHHBIX IIAPOB.

KonTpoabHnasi padora
1.B mpaBunbHO# 4-X yroapHo# upamuge SABCD touka O-nieHTp OCHOBaHHSA,
S BepmnHa, SO=8. AC=30. Haiitu 60koBO€ pedpo SA.

2. B npaBuibHO# 4-x yronpHO# nmupamuae SABCD touka O-1ieHTp OCHOBaHUS,
S BepmmHa, SO=7, SD =25. Haiitu jyuny otpeska BD.

3.BeicoTa koHyca paBHa 10, a tuametp ocHoBaHus -48. HaiiTi 06pa3yroiryto
KOHYCa.

4.BricoTa KOHYyca paBHa 5, a JuinHa obpa3zyromeii-13. Haiitu auamerp
OCHOBaHUS KOHYCA.

5.B npsmoyronsHom napamienenuneae ABCDA1LB1C1D1 uzBectHo, uto AAl
=4, A1B1=19, BIC1=8.Haiitu anuny nquaronanu BD1.

6.B npaBuibHOI TpeyronbHoi mupamuge SABCD AB Touka K- cepenuna pedpa
BC, S-Bepmmna. U3BectHo, uto AB=6, a nmuna otpeska SK=7. Halitu mnomanp
OOKOBOW MOBEPXHOCTH MHUPAMHU/IBI.
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Tema 8.3.
Koopaunatel u
BEKTOPBI.

DpoHTAJIBHBINI ONPOC:

1. Uro Ha3bIBaeTcs BEKTOpOM B IpocTpaHcTBe? Ero o6o3HaueHus.

2. UYro naspiBaeTcs qiuHOM BekTopa? Ee o603HaveHwme.

3. Kakoli BEKTOp Ha3bIBaeTCs HYJIEBbIM?

4. Kakye BEeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

5. Kakue BEKTOpbI Ha3bIBAIOTCSI COHAIIPABJICHHBIMU?

6. Kakue BEeKTOpbI Ha3bIBAIOTCS IPOTHBOIIOI0KHO HANpaBIEHHBIMU?
O06o3HaueHue.

7. KakuM (CoHaIpaBIeHHBIM UM IPOTUBOIIOJIOKHO HAPABIEHHBIM) IPUHATH
HYJIEBOI1 BEKTOp?

«/lelicTBUS1 HA/l BEKTOPAMH C 32/IaHHBIMHM KOOPAUHATAMMI»
3ananuel. Touku E u F — cepequnst

cropon AB u BC napamienorpamma ABCJ], a O — Touka
IIPOM3BOJIbHAS TOYKA IPOCTPAaHCTBA. Bripaszure

BCKTOD 04 - 00 4epe3 BEKTOP EF .

3ananue2 YIpocTUTh BbIpaXKEHUE:

) 2imtn)=3dm-n)+r=—m+n

PacueTHoe 3aganue

JlefcTBHs HAJl BEKTOPAMHU

Bapwuanr 1.

1. Jlans! BekTopsl m{2; 3;1}, n{0;1; 1}

BbraucnuTh 1IMHBI BEKTOPOB:

c=m+n

b=3m—2n

a=(2m -3n) - (m +n).

2. lanbl nBe Touku A(-1;3;4) u B(2;6;-3). Beruucnuth KOOpAMHATHI BEKTOpa
AB u ero JumHy.

1

Pa3nes 9. KomOuHaTopuKa, CTATHCTHKA U TEOPHs BEPOSATHOCTEH.

Tema 9.1. DiieMeHTBI
TEOPHUH BEPOATHOCTEH.

Tema 9.1.1. D1eMeHTBHI
TEOPHUHU BEPOSATHOCTEH.

PacuyeTrHoe 3a1anme:

Pemnts 3amaun:

1.Ilpu BpaueOHOM oOcnenoBanuu 500 dYenmoBeK y 5 U3 HHUX OOHapyKUIU
OIlyXO0Jb B JIETKUX. ONpenenuTe OTHOCUTEIbHYIO 4YaCTOTY U BEPOSTHOCTbH 3TOTO
3a00JeBaHHUs.

2.Umetorcst 10 mpoOUpOK ¢ pa3TUUHBIMU IITaMMaMu Oakrtepuit. [lns
JKCIIEPUMEHTa HEO0X0AUMO 0TOOpaTh 4 nmpodupku. CKOJIBKUMH CIIOCOOaMU 3TO
MO’KHO ClienaThb?

3.B xopobxe HaxoauTcs 8 MIMPHUIOB MO 2 M, 6 mIpHUIoB 1o 5 M. 13 kopoOku
mocjenoBaTelNbHO 0e3 BO3BpallleHMs H3BJIeKaloT 3 mmpuna. Haiigure
BEPOSITHOCTH TOTO, YTO BCE 3 MINpPHIA — S5 MII.

4. U3 20 uenoBeKk, OJHOBPEMEHHO 3a00JIEBIIMX TPHUMIOM, 15 BBI3JOpOBENU
TOJTHOCTERIO 3a 3 JHS.

5.I0pennonoxum, 4to u3 3TUX 20 yesloBeK CIydailHbIM 00pa3oM BBIOMpAIOT 5.
KakoBa BeposSITHOCTb, 4TO 3a 3 JHs, U3 BEIOPAHHBIX BbI3J0PABINBAIOT:

a) SuenoBek 0) 4 yemoBeKa B) HUKTO HE BHI3JIOPABIMBACT.

Tema 9.2. J1eMeHTHI
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MAaTEMATHYECKOM

CTATHCTHKH.

Tema 9.2.1. Duementsl | [IpakTHyeckas pacueTHas padora:

MaTeMaTH4YeCKOH 1. Iloncuntatrs nynbce B TeueHUU | MUHYTHI. M3 3HaU€HUI [TOJTy4E€HHBIX
CTATHCTHKH. KaX/IbIM CTYJICHTOM I'PYIIIbl COCTaBbTE BBIOOPKY.

1 2 3 4 5 6 7 8 9 |10 | 11 | 12

1.3anummre BRIOOPKY B BUE BAPUALMOHHOTO Psila.
2. Onpenenute 00bEM BEIOOPKH 71.
4.0Onpenenute pazmMax BEIOOPKUX 4y - Xz
5.3anuiuTe BBIOOPKY B BUAE CTATUCTHUECKOTO psjia

X, X? X3 X4 X5 X6 X7
[11 N2 N3 N4 [I5 [[16 [17

6. 3anuiuTe BHIOOPKY B BUI€ BHIOOPOYHOTO pacmipeaeneHusl.
7. IlocTpoiiTe MOJIUTOH YaCTOT BRIOOPKH.

8.IToctpoiite rucTOrpaMmy BEIOOPKH

9. Beruncnute cpeHe 3HaYCHUE BRIOOPKH.

10. ChopmynupyiTe BHIBOJIBI.

Tema 10. UTorosoe
00001IEHNE

KonTposbHnas padora
3a 2 cemecTp.
Oo6o0maromee
NOBTOpEHHe.

KonTtpoJubHasi pa6ora 3a 2 cemecTp
Bapuant Jlemo

1. B anteky noctynuio 200 ammyn «Mekcuaona». KakoBa BeposTHOCTb
MOCTYIUIEHUS LEJbIX aMITyJl, €CJIM 5 U3 HUX OKa3aJIHuCh Pa30UTHIMU.

2. HaiiTu KOopeHb ypaBHeHUs: V 2x+3 24
3. Haiiti 00beM IpsIMOYTOJIBHOTO Tapajienumnesa, ecin a=9 B=8.6 h=1,3
4. HaiiTu npon3BoaHy0 QyHKIUU Y= y=2x5+5x4+7x+9

2 R

3 2 I

ij dx B AN

5. Beruucnuts unTerpan: 1 B EHEES E

a)27 6)9 B)6 1) 12 S W

6. OyHKIMSA 331aHA TPAGUKOM. + \N{‘;;; /i 4 j::
| 1

a) YKaxXuTe IPOMEKYTKH, Ha KOTOPHIX OHA BO3PACTAET.
0) YkaxxuTe MpoOMeKyTKH, Ha KOTOPBIX OHA OTPHUIIATENbHA.

7. Haiitu nmomanp TpeyroiasHuka ABC. Pazmep kaxaoit kietku lem *1em.
OTtBer naiTe B KBaJpaTHBIX CAHTHUMETPAX.

{x+ y=10
x—y=4

8. Pemn cuctemy ypaBHEHUI:

x—1=3
9. Pemiuth cuctemy HEPaBEHCTB: x—8<1

3
10. Berumcauts: C°
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11. Pemnth HEPaBEHCTBO METOJOM HHTEPBAJIOB

12. Haiitu 00beM KOHYCa, paJilyC OCHOBaHHS paBeH S5, a BbICOTa paBHA 13.
3r

13. Kakoii ueTBepTH NPUHAJIEKHUT YOI 5
14. OcHoBaHUEM MUPaMUJBI CITYKUT KBaJpatT co cTopoHoii 9. Haiitn o6bpem
MPSIMOYTOJIBHOTO MapaJuIeNUIlea, €CIM ero BbICOTa paBHa 3.

15. O6pa3yrormias KoHyca 8 ¢cM, COCTaBJISIET C TNIOCKOCTHEO OCHOBAHMS YTOJI 30°,
Haiitu o0bem koHyca. OTBeT: T oM’
8 /1

16. Haiinure 3uayenue sino, ecnucosa = 17 u 7T <& <- 2
15 15

1) -05 2)-17 317 403
52:-6 = 25

a) 3,5 6)4 B)-2 T1)55

17. HaliTu KOpeHb ypaBHEHUS:

loge ™
18. Pemute paBHenue 3*6 =5x-7
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[Tpunoxenue 3

TecroBble 3a1aHus /151 MPOBeIEHUA CPe3a 3HaHUil o npeamery «MaTeMaTHKay ¢ ITAJTOHAMHA
0TBETOB
Bapuanr /Iemo
Buvioepume 00un npagunvuwlii omeem

1.®ynkaus y=logax, rue a#l, x>0, a>0 Ha3bIBaeTCA

a) MoKa3aTejapbHON  0) MTMHEHHON B) JOrapu(MHUUECKOW T) KBaJApaTUYHOM
4,5

2. YOpOCTHTH BBIPAKEHUE: —-

a
a) 2% 6)a?® B)a®®  r)a’

3. Beraucaurs: +/25*49
a) 21 6)125 B)35 1)15

4. OxpyrauTh A0 necsatoix: 18,386
a)18,39 06)19 B)184 1)183

5. Beruncauts: (7,3 - 10) * 4
a)l0,8 6)-10,8 B)I12,3 T1)29,2

6.Halitu xopeHb ypaBHEHUS: 2% =8
a)4,6 0)3 B)2,6 1)1

logs ’

7. HaiiTu 3HaueHuE BbIpaXKEHUS: 3*5
a)75 6)105 B)I5S 1)2l

8.Brrunciuts: 5!
a) 120 6)24 B)35 1)5

9. Haiitu kopenb ypaBHeHHs: log 3(2X-5)=2
a)3.5 06)4.5 B)7 1)2.5

. T, . T
10. HailiTu 3HaueHue BhIpaKeHHs: 3cos — * Sin—

a) ﬂ 6)1 B) ﬂ r)0
2 2
11. Haiitn xopeHb ypaBHeHUS: ~2x+7 =3
a)l 6)8 B)5 r)-2 %
12. Haiitu 3HaueHne QpyHKIINU: F3x2-2 B TOYKE 2 :
a)l0 6)14 B4 1)8 \ e |
1\* —-
13.BBIUCIIUTE: (—j 01 X
5 \| |/
¥
32 1

a) 0)0,2 B) > rs5

2
14. AxturpunnuH B mpouuioM roay croms 80p. Ckoibko OyAeT CTOUTh B 3TOM TONYy, €CIIM IeHa

cumsmiack Ha 10%?
a)88 6)8 B)108 T1)72

15. ®ynkius 3agana rpadukoM. YKaKUTE MPOMEKYTKH, HA KOTOPHIX OHA YOBIBACT:
a) (-5, -4) 6)(-3;1) B)(4:-1,3) 1)(-4;-1,5)
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TaJIOHBLI OTBETOB:
1.

© 0o N o g~ DN

ov}

b

> = o1 5w W o

N
= o
> >

12. A
13.T
14.1T
15.T
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JIuct cornacoBaHus

Jononnenust u usmenenust Kk @OC Ha y4ueOHbIN roj
Jononnenuss u usMeHenus: k ®OC Ha y4eOHBIM TOJl MO y4eOHOMY

npeametry MaTtemaTtuka

B ®OC BHeceHbI cneayonme n3MEHEHHUS:

Homonnenuss u  u3Menenuss DOC  oOcyxnensl Ha 3acemannu  [[MK

« » 20 r. (mpoTokoa Ne ).

[Ipeacenarens [IMK / /
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