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1. ITacmopT kKomMILJIeKTA (POH/IA OLIEHOYHBIX CPEICTB

1.1. O6uue mos10KeHU

®onpa oneHouyHbIXx cpeAcTB (POC) npenHasHayeH A1 KOHTPOJIS M OLEHKHU
0o0pa3oBaTeNbHBIX JIOCTIKEHUN 0Oydarommxcsi 1o creuuanbHoctd 15.02.14
OcHamleHue  CpencTBaMHM  aBTOMATH3allMM  TEXHOJOTWYECKHX  MPOLIECCOB U
MIPOU3BOJCTB (110 OTPACisiM), OCBOMBIIUX MporpaMmy yueOHoi nucuumiuusl 11J1.01
Marematuka, KOTOpas  SIBIIETCA  4YacThbl0O  OCHOBHOM  mpodeccHoHaNbHON
obOpazoBatenbHOM nporpamMmbl B cooTBeTcTBUU ¢ GI'OC no cnenunansHocTu 15.02.14
OcHanieHue  cpeacTBaMHM — aBTOMATH3alMM  TEXHOJOTMYECKHX  IIPOLIECCOB U
npousBoacTB (o orpacisaMm). DOC BKIIOYAIOT KOHTPOJIbHBIE MaTepuaibl s
MPOBENCHUS TEKYIIEro, pyOeXHOTro KOHTPOJIS M HPOMEXYTOYHOM aTTecTalud B
dhopme dK3aMeHa.

®OC pazpaboran B coorBerctBUM ¢ DPI'OC mo cnenuansHoctu CIIO
CIIELIMATIbHOCTIM 15.02.14 OcHaenue CpeacTBaMHU aBTOMAaTHU3aLUU
TEXHOJIOTUYECKUX TMPOIECCOB M MPOU3BOACTB (IO OTpacisiM) B YAaCTU OCBOCHMS
UKJIa o0meo0pa3oBaTebHOM MOATOTOBKM M B COOTBETCTBUM C pabouei
nporpammoit yueonoi aucruruinasl [1/1.01 MaTtemaTuka.

1.2. ®OC yuebnoit nucuurmnunsl [1J[.01 Marematrka mo3BojsieT OCyIIeCTBUTh
KOMIUIEKCHYIO OLICHKY OBJIQJICHUSI CIEAYIONIUMU OOIMMU U TPOQeCcCUOHATLHBIMU
komneTeHuusaMu npeaycmorpenusiMu OI'OC mo cneunuansHoctu CIIO 15.02.14
OcHamleHue  CpencTBaMHM  aBTOMATH3allMM  TEXHOJOTWYECKHX  MPOLIECCOB U

MIPOU3BOJICTB (IO OTPACIsIM):

Kon HanmMenoBanme o0IMX KOMIIETEHIIAN

OK 1 Br16upaTh criocoObl penieHus 3aaa4d npo(eccuoHaIbHON AesITeNbHOCTU
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.
Hcnonp30BaTh  COBPEMEHHBIE  CPEACTBA  IIOMCKA, AHAIW3a U

OK 2 UMHTEpHpeTauuu MHOpManuu, U MH()OPMAIMOHHBIE TEXHOJIOTUHU IS
BBITIOTHEH U 3a7a4 Mpo(ecCuoHanbHON AesTEILHOCTH.
[InanupoBaTh W peanu3oBbIBaTh COOCTBEHHOE NpodeccHOoHaIbHOE U

OK 3 JUYHOCTHOE Ppa3BUTHE IMPEIIPUHUMATENBCKYIO JEATENBHOCTH B
npogeccuoHanbHOM cepe, HCIOJIb30BaTh 3HAaHUSA MO (DUHAHCOBOU
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYALIHSIX.




OK 4 DddekTHBHO B3aMMOACHCTBOBaTH M padOTaTh B KOJUISKTHBE |
KOMaHJIE.

OcyliecTBiIATh  YCTHYHO M IUCBMEHHYIO KOMMYHHMKAalMIO  Ha
OK'5 rocyJapCcTBeHHOM  s3blke Poccumiickonn  @enepauum ¢ y4eTOM
0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

[IposBIATH TPaKIaHCKO-MATPUOTUYECKYIO MMO3ULUIO, IEMOHCTPUPOBATH
OCO3HAHHOE TMOBEJCHUE Ha OCHOBE TPAJIMIIMOHHBIX O0IIEYEIIOBEUYECKUX
OK 6 LIEHHOCTEH, B TOM YHCJIE C YYETOM FapMOHU3ALMN MEXKHALMOHAJIBHBIX
u MEXKPEJIUTUO3HBIX OTHOLIEHU, MIPUMEHSTH CTaHIAPTHI
AHTUKOPPYHLHUOHHOTO ITOBEICHUS.

CopeiicTBOBaTh COXPaHEHUIO OKpY’Karomen cpensl,
OK 7 pecypcocOepexeHnto, MPUMEHATh 3HaHUA 00 W3MEHEHUW KiIuMarTa,
MPUHIUIBI OEPEXKITUBOrO MPOU3BOACTBA, 3()PEKTUBHO NIEWCTBOBATH B

IIpGBBBI'-IB,I\/’IHBIX CUTyalHsiaXx.

Hcnonb3oBaTh cpeiactBa (U3UUECKOW KyJIbTYpbl ISl COXPAaHEHUS U
OK 8 YKpEIUICHUs 3JI0pOBbsI B Mpoiiecce MpodecCuOHaIbHOM ASITEIbHOCTH U
nojJIep>KaHusi HEOOXOIMMOT0 YPOBHS (PU3NYECKOM MOATOTOBIEHHOCTH.

OK 9 [Tosb30BaThCA npodeccroHaIbHON JIOKyMEHTaILUEH Ha

rocyagapCTBCHHOM U MHOCTPAHHOM SA3bIKaX.

Kona HaumeHoBaHMe BHIOB [1€AATEJIBHOCTH M MPOodeccHOHATBHBIX
KOMIIeTeHU UM

B/ 1. OcyiiecTBiATh  pa3pabOTKy H  KOMIBIOTEPHOE MOJAEIUPOBAHUE
AJIEMEHTOB  CHCTEM  aBTOMAaTH3alMd C  Y4YEeTOM  cCheuuuku
TEXHOJIOIMUYECKUX MPOLIECCOB

[IK 1.1 OcymiecTBIATh  aHAIU3 HMMEIOMIMXCS — PEIICHWH isi  BbIOOpa
MIPOTPAMMHOTO OOeCIIeueHHUsl SISl CO3JaHusl M TECTUPOBAHUS MOJIEIN
DJIEMEHTOB CHCTEM aBTOMAaTHU3aI[MH HAa OCHOBE TEXHUYECKOI'O 3aJaHUs

1.3. ®opMbI KOHTPOJIS U olleHUBaHuA Y /|
®opMoOil MPOMEKYTOUYHOM aTTeCcTallUy, MPEAYCMOTPEHHOW Y4YEOHBIM ILJIaHOM

crenuanbHOCTH, 1o yueOHou nucuuruinie [1/1.01 MaremaTtuka siBisieTcst 35K3aMeH.



2. Pe3yabTarhl 0CBOCHHS Y4eOHOM TN CHUILIMHBI, MOJIeKALINE MPOBEPKe.

B pesynbrare ocBoenms yueOHOM jgucnuruimHbl  [1J[.01 MaremaTtuka
oOyuaromuiicss aomxeH obnanate npeaycMoTpeHHbIMu PI'OC 1mo cnenuanbHOCTH
CIIO 15.02.14 OcHamenue cpeacTBaMyd aBTOMATH3alUM  TEXHOJIOTHYECKHUX
MIPOLIECCOB U MPOU3BOCTB (110 OTPACISIM).

TpeGoBanusi K YpPOBHIO MNOATOTOBKH, IepeYeHb KOHTPOJIUPYEMBIX

KOMIIeTeHIIN I

Iepeyenn
TpeOoBaHus K YPOBHIO NOATOTOBKH 1O Y /] KOHTPOJIMPYEMBIX
KOMIIeTeH Ui

3HATD:

3.1 — 3HayeHHe MaTeMaTUYEeCKON HAYKH JIJISl PELICHHS
3a]1a4, BOZHUKAIOIINX B TEOPUU U TIPAKTHUKE; IIUPOTY U B TO
’Ke BpeMsl OTPAaHMYEHHOCTh TPUMEHEHHUSI MaTEMaTHUECKUX
METOIOB K aHAJIU3y U UCCIIEI0BAHMIO ITPOLIECCOB U SIBIICHUH B
MpUPOIE U OOIIECTBE;

3.2 — 3Ha4YCHHE IMPAaKTHUKHW U BOIIPOCOB, BOBHUKAIOIINX

B CaMOM MaTeMaTHKE JJIA (I)OpMI/IPOBaHI/UI N PAa3BUTHA OK 1-9

MaTEeMaTHYECKOU HAaYKH; UCTOPHUIO PA3BUTHUSA ITOHATHUA YUCJIA, K 1.2

CO3aHuA MaTCMaTU4YCCKOI'O aHalIn3a, BOBHUKHOBCHHUS U
pPa3BUTHUA TCOMCTPHUU,

3.3 — yHUBEpCalIbHBIA XapaKTep 3aKOHOB JIOTUKU
MaTE€MaTUYECKUX PACCYNKACHUI, NX TPUMEHUMOCTh BO BCEX
00JIaCTSAX YEI0BEUYECKOU JIEATEIbHOCTH;

3.4 — BEpOSATHOCTHBIN XapaKTep Pa3InUYHbIX IIPOLECCOB
OKPY KaIOILEro MUpa;

YMeTh:

V.1 - BEINOJHATH apupMeTUUECKHUE eHCTBUS HAJl OK 1-9
YuCJIaMU, COUYeTasi yCTHbIE U MTUCbMEHHbBIE IPUEMBI; [IK 1.2
HAXOJIUTh MPUOIMKEHHBIC 3HAUCHUS BEJTMYHUH U
MOTPENTHOCTH BBIYHMCIICHU (A0COIOTHASI K OTHOCHUTEIIbHAS);
CpaBHUBATh YUCJIOBBIE BHIPAKECHUS;

V.2 - HaxOIUTh 3HAYEHUS KOPHS, CTENEHH, JIorapudma,
TPUTOHOMETPUYECKNX BBIPAKEHUN Ha OCHOBE OIPEAEIEHUS,
UCIOJIb3YSI PU HEOOXOAUMOCTH HHCTPYMEHTAJIbHbIE

CPCACTBA, I10JIB30BATHCA HpPI6JIPI}I(eHHOI>'I OHGHKOﬁ Ipu




MPAKTUYECKUX pPacueTax;

V.3 - BBINOJIHATH IPe0Opa30BaHUSI BBIPAKEHUH,
npuMeHsis (GopMyJibl, CBI3aHHbBIE CO CBOMCTBAaMU CTENEHEM,
norapu(mMoB, TPUTOHOMETPUYECKUX (DYHKIIMIA;

V¥.4 - ucnonb3oBaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS
B IIPAaKTHUYECKOH 1E€ATENbHOCTH U MOBCEAHEBHON KU3HU IS
IPaKTUYECKUX pacdyeToB o popmyrnam, BKiItoudas (OpMyIIbl,
coJieprKalllie CTENEHH, paJnuKalibl, Jorapudmsl 1
TPUTOHOMETpUUYECKUE (QYHKIIUH, UCIIONIb3YS MTPU
HEOOXOMMOCTHU CIPAaBOYHbBIE MAaTEpUAIIbI U IPOCTEHIIINE
BBIYHCIIUTEIbHBIE YCTPOUCTBA;

V.5 — BBIUMCIIATH 3HAaU€HHE (PYHKIUU 0 33JAHHOMY
3HAYEHHUIO ApPTYMEHTA MPHU PA3IUYHbIX CIOCO0aX 3aJaHus

$ynkumy;

V.6— onpenensiTh OCHOBHBIE CBOMCTBA YMCIIOBBIX
(GyHKUUNA, WUTIOCTPUPOBATH UX HA FpauKax;

VY.7 — ctpouTh rpaduKy U3ydeHHBIX (HYHKIIHM,
WJUTIOCTPUPOBATH TI0 TPaPUKy CBONCTBA DIEMEHTAPHBIX
bynxmii;

V.8 — ucnosnb30BaTh MOHATHE (PYHKUINU AJISI OTIUCAHUS
1 aHaJIM3a 3aBUCHUMOCTEH BEIIMYUH;

V¥.9 — ucnosb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS
B [IPAKTUYECKOM AESATEIBHOCTU U TOBCEAHEBHOM KU3HU 15
OMKCAHMS C OMOIIBIO (DYHKIMK pa3IMYHBIX 3aBUCUMOCTEH,
IPEICTABJIECHUS UX IpaUUeCcKy, HHTEPIIPETALUU IpaUKOB;

V.10 — HaxoAUTH TPOU3BOIHBIE HIEMEHTAPHBIX
bynxnmii;

¥.11 — ncrnonp30BaTh NPOU3BOIHYIO IS U3yUYECHUS
CBOMCTB (DyHKLIUN U TOCTPOEHUS TPapuKOB;

V.12 — npuMeHATh MPOU3BOIHYIO IS IPOBEICHUS
MPUOJIMKEHHBIX BBIYMCICHUN, PEIIaTh 3a1a4d MPUKIAJHOTO
XapaKTepa Ha HaXOXK/JI€HUE HAauOOJbIIEr0 1 HAMMEHBIIETO
3HAYCHUS;

V.13 — BBIYUCIIATH B IPOCTEUINNX CAyYasiX IUIOMIAIN U
00BEMBI C UCTIOJIL30BAHHUEM OIPE/ICICHHOTO UHTETpaa;

V.14 — ucnonp30BaTh MPUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKON AEATEIIbHOCTH U MOBCEIHEBHOU
KU3HU JJIsI pEIICHUS TPUKIIAHBIX 3a7a4, B TOM YHCIIE
COITMAJIBHO-2KOHOMHMYECKUX M (hM3UUECKUX, Ha HAUOOIBIITHE




Y HAaUMEHbIIME 3HAYEHUs, HA HAXOXKJIEHUE CKOPOCTU U
YCKOPEHHUS;

V.15 — pemath npocTeiiime KOMOUHATOPHBIE 33/1a4u
METO/IOM Iepedopa, a TAKXKE C UCIOIb30BAHUEM U3BECTHBIX

hopmy;

V.16 — BBIUUCHATH B IPOCTEUIINX CITydasiX
BEPOSITHOCTU COOBITUI HA OCHOBE IOJICUETa YUCJIA UCXOJI0B;

V.17 — ucnions30BaTh NPUOOPETEHHBIC 3HAHUS U
YMEHUS B IPAKTUYECKOMN AEATEIIbHOCTU U MOBCEIHEBHOU
YKU3HU JJISl aHAJIN3a PEaIbHbBIX YUCIOBBIX JTAHHBIX,
MIPEICTABIICHHBIX B BUJC TUarpamMm, rpadukoB;

V.18 — rcnoap30BaTh NPUOOPETEHHBIE 3HAHUS U
YMEHUS B MPAKTUUYECKON JEATENBHOCTH U MMOBCEIHEBHOMN
KU3HU JUTsl aHAJIM3a MH(POPMALIMK CTaTUCTUYECKOTO
XapakrTepa;

V.19 — pacnio3HaBaTh Ha YepTEKaX U MOJEIISIX
IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEPHBIC
00BEKTHI C MX OMHUCAHUAMU, U300paKESHUSIMU;

V.20 — onuckIBaTh B3aMMHOE PACIIOJIOAKEHUE MPAMBIX U
MJIOCKOCTEH B MMPOCTPAHCTBE, apTYMEHTUPOBATH CBOU
CYXXICHHS 00 3TOM PacloIOKEHHH,

V.21 — aHanmu3upoBaTh B MPOCTEUIINX CIIyUasIxX
B3aMMHOE PacIoJIOKEHHE OOBEKTOB B IIPOCTPAHCTBE;

V.22 — u3o0paxaTh OCHOBHbIE MHOTOI'PAHHUKH U
KPYTJIbIE TeJa; BBIMOIHATh YEPTEKHU 0 YCIOBUSAM 3a]1a4;

V.23 — cTpouTh pocTeie ceueHus Kyoa, mpu3Mel,
MTUPAMHU/IBI,

V.24 — pemaTh IIaHUMETPUYECKUE U ITPOCTENIINE
CTEPEOMETPUUECKUE 3a7]a4l HA HAXOXKJICHHUE
F€OMETPUYECKUX BEJIMUUH (JJIUH, YTJIOB, TUIOIIAJIEH,
00BEMOB);

V.25 — ucnonp30BaTh MpU PELLIEHUN
CTEpEOMETPUUECKUX 3a]a4 IJITaHUMETPUUECKHE (PAKThl U
METO/IbI;

V.26 — mpoBOAUTH JOKA3aTENbHBIE PACCYKICHUS B
X0JI€ pelIeHus 3a/1a4;

V.27 — ucnonp30BaTh NPpUOOPETEHHBIC 3HAHUS U
YMEHUS B MPAKTUYECKON JEATENBHOCTH U MMOBCEIHEBHOM
YKU3HU JUIs1 McclieoBaHus (MOJIETMPOBAHMSI) HECI0KHBIX




MPAKTUYECKUX CUTYaIMil HA OCHOBE M3YYEHHBIX (OPMYIT U
CBOMCTB (huryp;

V.28 — 1ucnoap30BaTh NPUOOPETEHHBIE 3HAHUS U
YMEHUS B MPAKTUUYECKON JEATENBHOCTH U MTOBCEIHEBHOMN
YKU3HU IS BBIYMCIIEHUSI 00BbEMOB, U TUIOLIaAeH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU PEIICHUH
INPAKTUYECKUX 3a7a4, UCIOIb3Ysl IPU HEOOXOAUMOCTH
CIPAaBOYHHMKH U BBIYMCIUTENbHBIE YCTPONCTBA.




3. Ouenka ypoBHsi ocBoeHus Y/[
3.1. ®opMbI U METO/bI OLICHUBAHUS
[IpeqMeToM OLEHKM Ciy’KaT yMeHus U 3HaHusd, npeaxycMmorpennbie @PI'OC no
mucrmuinae  [171.01 Maremaruka, HampaBieHHbIE Ha (opMupoBaHHE OOMUX U
npodeccuoHanbHbIX KoMNeTeHIMH. KOHTpoJib M OlLieHKa pe3yslbTaToOB OCBOEHUS
y4eOHOM JUCUMIUIMHBI OCYUIECTBIISIETCS B NPOLIECCE MPOBEICHUS ayIUTOPHBIX
3aHATHM, a TAK)KE BBHITOJHEHHS 00yYalOIIUMUICS MHAUBUAYATbHBIX 3a1aHUM.

[Ipun oneHuBaHMM HCHOJB3yeTCA S-OamibHas cuctema. Kputepuu OLIEHKH

pazsnTuYHBIX (OPM KOHTPOJIS PE3YyIbTATOB 00yUeHUs 0TOOpaKeHBI B TAOIHIIE.

KoHTpoJIb 1 OLleHKA Pe3yJIbTATOB OCBOEHMS Y4eOHOM TUCHMIIIMHBI

Pe3yabTatbl 00yueHus

MeToasbl
(OcHoBHBIC BUIBI AeATEJIbHOCTH Kpurepuu ouenku
00y4aIOIMXCcs) OUeHIH
AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Hcnonb3oBaTh TEOPETUKO- Ouenka IIpoBeneHn
MHOXXECTBEHHBIM  amnmapar  Juisl | IMCbMEHHBIX e IHMCbMEHHBIX
OIMCAHUs Xo0/1a pelIeHus: | KOHTPOJIbHBIX paloT. KOHTPOJIBHBIX
MaTeMaTH4YECKUX 3aJad, a TaKxke OTtBer paboT,  YCTHBIX
peanbHBIX MPOLIECCOB U SIBJICHUU. OLICHUBAETCS OTMETKOM | OIIPOCOB.

OnepupoBaTb MOHATUSIMU:
palMoHalIbHOE YUCII0, O€CKOHEUHAast
nepuoAndecKasi ApoOb, MPOILICHTHI,
HUpparuoHaIbHOE U JEHCTBUTEIHHOE
YUCJI0; MOJYJb JICMCTBUTEIBHOTO
Yyucia; UCHOJIb30BATh ATU IMOHATHS
OpU MOPOBEACHUU PACCYKICHUN H
JI0Ka3aTeIbCTB, PUMEHSTh APOOH U
MIPOLIEHTHI TUTSt peueHus
MPUKIAIHBIX 3a7a4 U3 Pa3InYHbIX
OTpacieyd 3HaHUW W  PEaJbHOU
KU3ZHHU.

Hcnonb3oBaTh
NPUOTKEHHBIC BBIYUCIICHUS,
MpaBUJia OKPYIJICHUS, TMPUKUIKY M
OLICHKY p€3yJIbTaTa BEIYMCIICHUM.

[IpuMeHsTh pa3JinyHbIe
METOJbl PEIICHUSI PALIMOHAIBHBIX U
JIpOOHO-pAIMOHANIBHBIX YPABHEHUMN;
a TaKXe€ METOJI HWHTEPBAJIOB MJIs
pelIeHUsI HEPABEHCTB.

«5», eciu:

pabota
BBITIOJTHEHA TTOJTHOCTHIO;

B JOTHYCCKUX
pacCyKISHUIX u
00OCHOBaHUU peEIICHUS
HET MPOOEIJIOB U OIITHUOOK;

B PpCIICHUU HET
MaTEeMaTHYECKUX
OInO0K (BO3MOXHA
OJTHa HETOYHOCT,
OMHCKAa, KOTOpas  He
SBIIICTCS  CJICICTBHEM
HE3HAHUS WIH
HEMOHUMAaHUsl Y4eOHOro
Marepuana).

OtmeTka «4»
CTaBUTCSA B CIIEIYIOUIUX
CIIyqasix:

pabota
BBITIOJIHEHA TIOJIHOCTHIO,




OnepupoBatb MOHATHUAMH
MHOI'OYJIEH OT OJHOW IEPEMEHHOM,
€ro KOpHHM; NPUMEHATH JICJICHHUE
MHOIOYJIEHAa Ha MHOTOWIEH C
OCTaTKOM, TeopeMy be3y u Teopemy
Buera nns pemenuns 3anay.

OnepupoBaTh  HOHATUSIMU:
CACTEMAa JIMHEWHBIX yPaBHCHUH,
MaTpula, ONPEACIUTENIb MATPULIBI.

Hcnonb3oBaTh CBOMCTBA
ompeaenurens 2 X 2 a4
BBIYHCIICHUSA €ro 3HAYEHUI,
MPUMEHATh  ONPEACIIUTENN A
pELICHUsI  CUCTEMBbI  JIMHEHMHBIX
YpPaBHEHUM.

MopnenupoBaTb peanbHbIE

CUTyallud C IIOMOIIBI CHUCTEMBI
JIMHEMHBIX YPAaBHEHUH, UCCIIEN0BATH
IIOCTPOECHHBIE MOJCIHU C ITOMOIIBIO

MaTpHIl u OIpeeIIuTeNeH,
MHTEPIPETUPOBATh  MOJYYCHHBIH
pe3yJibTart.

OnepupoBarth  MOHATUSIMU:
hyHKIHA, CIIOCOOBI 3aJaHus
byHKIMM;,  B3aUMHO  OOpaTHBIE
GYHKIMM, KOMMO3UIMUS (YHKIIHIA,
rpadux byHKLIMH, 001acTh
OTIpeeTICHUS " MHO>KECTBO
3HAYCHUH byHKIHIH, HYJTH
byHKIHIH, IPOMEXYTKH
3HAKOIOCTOSHCTBA,; JVHEWHa,

KBaJpaTHU4Has, JTPOOHO-TUHEHHAS U
CTereHHas (YHKIIUH.

BhInonHATE  3JIEMEHTapHBIE
npeoOpa3zoBaHus rpadukoB
GyHKIIUA.

3HaTh W YMEThb JOKa3bIBaTh
YETHOCTH 1580071 HEYETHOCTH
(byHKIUY, NEPUOJUYHOCTD
(GyHKUMH, HAXOOUTh MPOMEKYTKH
MOHOTOHHOCTH byHKIMH,
MaKCUMYMBbI u MUHHUMYMBI
byHKINH, HanOoJIbIIee u

HauMeHblIee 3HaueHne QyHKIUU Ha
IPOMEKYTKE.

HO OOOCHOBAHHWSA IIIaroB
peIlleHUsT HEIOCTAaTOYHBI

(ecnu YMEHHE
000CHOBEKIBATH
paccyKIeHus HE

SBIISIOCH  CIIEIIUATBHBIM
00BEKTOM MPOBEPKH);
JOMYLIEHBl  OJIHA
olmrOKa WU €CTh JIBa —
TpU HenoueTa B
BBIKJIQJIKAX, PHUCYHKaX,
yeprexax Wik rpadukax
(ecru 5TH BUIBI pabOT HE
SIBIISUTACH  CTICITAATTbHBIM
0OBEKTOM MTPOBEPKH).
OtmeTka
CTaBUTCSI, €CIIH:
JOMyIIeHo Ooiiee

«3»

OJHOW OIIWOKA WU
Obojmee JBYyX — Tpex
HEJOYETOB B BBIKJIAJKAX,
gepTekax WA
rpadukax, HO
oOyyaromuiics objagaer
00s13aTEIbHBIMU
YMEHUSIMHA 10
IIPOBEPSAEMON TEME.
OtMmeTKa «2»
CTaBUTCS, €CIIH:
JOTTYIIICHBI
CYIIECTBEHHbBIC OIIMOKH,
MMOKAa3aBIIINE, YTO
oOyyJaromuics HE
o0namaer
00s13aTeIbHBIMU

YMEHUSIMU 10 JAHHOWU
TEME B ITOJTHOU Mepe.
Jonyckaercs

MOBBICUTH OTMETKY 32
OpPUTMHAJIbHBIA OTBET Ha
BOIIPOC 17R10
OPUTHHAJILHOE pEIICHUE
3a7a4H, KOTOpBIE
CBUJIETEIIbCTBYIOT 0
BBICOKOM




DopmMynUpPOBATH v
WJUTKOCTPUPOBATH rpadudecKu
CBOMCTBaA JINHEMHOM,
KBaIpaTUYHOM, TPpOOHO-IIMHEUHON 1
CTENEHHOW QPYHKIUH.

BeIpaxatb dbopmynamu
3aBUCHUMOCTH MEXKIY BEJIUUHMHAMU.

3HaTh OIIpEICIICHUE U
CBOMCTBA CTENEHM C  LEJbIM
rokaszaTesieM; MOAXO0JAUIYI0 Gopmy
3alMCH JIEHCTBUTEIBHBIX YUCEN JUIS
pelIeHUs] NPAaKTUYECKUX 3adad U
IIPE/ICTABIICHUS IaHHBIX.

DopMyIMpoBaTh, 3aIUCHIBATDH
B  CHMBOJMYECKON  QopmMe U
HCIIOJIb30BaTh CBOMCTBA KOPHS N-OM1

CTeNeHUu Uil  MpeoOpa3oBaHUs
BBIPAKCHU M.

Haxomutse peueHus
UPpPAaLlMOHAIBHBIX  YPaBHEHHH C
OMOLIBIO PaBHOCUIIBHBIX
EPEXOI0B WM  OCYLIECTBIIAA

IIPOBEPKY KOPHEM.
Crpoutp rpaduk dyHKIUN
KOpHS N-Oi CTENEeHU KaK OOpaTHOM

TUTS GyHKIIH CTEIICHH C

HATypaJbHBIM IOKA3aTEJIEM.
DopMyIMpOBaTh

OIIPEIEIICHUE CTEIICHU c

palMOHAIBHBIM MTOKA3aTeJIEM.

Breimonuare npeoOpazoBaHus
YHCJIOBBIX BBIPAKEHUH,
coJiepKaIux CTENEHU C
paIlMOHAILHBIM MTOKA3aTEIIEM.

Hcnonp3oBaTh udpoBbIe
pecypchl Ui TIOCTpOEeHUST rpaduka
IMOKa3aTeJILHONU byHKIIMN u
M3y4eHUs €€ CBOKCTB.

Haxomute peLIeHus
ITOKA3aTEJIbHBIX YPABHEHUN.

JlaBaTh OIIpELICIICHHUE
norapudma yucia; IECATUYHOTO M
HaTypajabHOTO Jiorapudma.

Hcnonb3oBaTh CBOMCTBA
jJorapudmMoB sl  peoOpa3oBaHUS

MaTEeMaTHIECKOM
pa3BUTHH
o0yyJaroierocs; 3a
pelieHue Oonee
CIIOKHOM 3aJadyd WU
OTBET Ha Oonee
CJIOKHBIN
BOIPOC,ITPEAJIOKEHHBIE
oOyyJaromemycs
JOTIOJTHUTENBHO  TIOCIIE

BBITIOJIHCHUS WM KaKHX-
00 APYTrUX 3aIaHUM.

OuneHka  yCTHBIX
OTBETOB.

OTtBeT
OLICHUBACTCS OTMETKOM
«S», eciau
oOyyJaromuiics:

MOJHO  PacKpbUI
coAepXKaHUEe MaTepuala
B o0BeMeE,
MPEIYyCMOTPEHHOM
IIPOrpaMMON u
y4eOHUKOM;

M3J105KUIT
Marepuasl  T'PaMOTHBIM
SI3BIKOM, TOYHO
WCTIOJIb3YS
MaTEMaTHYECKYIO
TEPMUHOJIOTHIO u
CUMBOJIUKY, B
OIPEICIICHHOU
JIOTUYECKOM
MOCJIEA0BATEIbHOCTH,

MPaBUIILHO
BBITTOJTHUJT PUCYHKH,
YEPTEXKH, rpaduku,
COINyTCTBYIOIIIUE OTBETY;

MOKa3aJl  YMEHHE
WJUTIOCTPUPOBATH
TEOPUI0  KOHKPETHBIMU
npuMepaMu, NPUMEHSTh
€e B HOBOW CHUTyaluu
npu BBINIOJIHCHU U
MPAKTUUYECKOTO 3aJIaHUS;




Jorapu(pMUUECKUX BBIPAKEHUH.
Crpourb rpaduk

gorapupMuyeckod (yHKIHH Kak

oOpaTHOM K TIOKa3aTeIbHOU W

HCIIOJIB30BaTh CBOMCTBA
norapupMuyeckod GyHKUAUA A
pelieHus 3aau.

Haxoauts pelieHus
Jorapu(pMUUECKUX YpaBHEHUH C
IIOMOLIBIO PaBHOCUIIBHBIX
NEPEXOJOB WM  OCYLIECTBIAA

MIPOBEPKY KOPHEM.

JlaBaTp omnpeneieHus CUHyca,
KOCHHYCa, TaHI€HCA M KOTaHTeHCa
YUCJIOBOTO AapryMEHTa; a TaKxKe
apKCUHYCa, apKKOCHHYCa u
apKTaHIeHCA YHuca.

[IpumensaTs
TPUTOHOMETPHUYECKHUE hopmyibl
TUTSI npeoOpa3zoBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHI.

[IpuMeHsTh dbopMy bl
TPUTOHOMETPUU peuieHus
OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM.

OnepupoBaTh  MOHSTUSIMH:
MOCJIEIOBATENBHOCTb, CrocoObl
3a/laHus MOCJIeI0BaTEIbHOCTEMH;
MOHOTOHHBIE W  OrPAaHUYCHHBIC
MOCJIEA0BATEILHOCTH; HCCIIEI0OBATh
MOCJIEIOBATEIbHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCTb.

[Tonyyars mpencraBieHue 06

OCHOBHBIC

JJIsA

MPOJIEMOHCTPUPOB
aJl 3HaHUE TEOPHUH paHee
W3YUYEHHBIX
COMYTCTBYIOIIUX  TEM,
chOpMUPOBAHHOCTh U
YCTOWYHUBOCTh
HCIIOJIb3YEeMbIX npu
OTBETE YMEHUMN 51
HAaBBIKOB;

oTBEYal
CaMOCTOSITENLHO, oe3

HaBOJSIIMX BOIPOCOB;
BO3MOJKHBI OJTHA —

JBE HETOYHOCTH TIPH
OCBEIICHHUE
BTOPOCTEIICHHBIX
BOIIPOCOB WA B
BBIKJIAIKAX, KOTOPBIE
oOyyJaromuiics JIETKO
UCITPaBUII IIOCJIE
3aMeYaHusl.
OTtBer

OLICHUBAETCS  OTMETKOM
«4», ecnu
YIOBJIIETBOPSIET B
OCHOBHOM TpeOOBaHUSAM
Ha OLIEHKY «5», HO IpH
’TOM UMEET OJUH U3
HEJOCTaTKOB: B
U3JIOKEHUH  JTOMYILEHBI
HeOoJbIINe MPOoOebl, He
MCKa3UBLIECE
MaTeMaTH4YECKOe

OCHOBHBIX ujesx aHaJu3a | COJIEpKaHUE OTBETA;
OECKOHEYHO MaJIbIX. JIOTIYIIIEHBI OJIMH —
JlaBaTh ONpeNeNICHHE | IBA  HeJoYeTa  IpHu
apuPpMETHICCKOM U | OCBELIEHUH OCHOBHOIO
reOMETPUYECKOI Nporpeccuu COJIepKaHUS OTBETA,
Jloka3bIBaTh CBOWCTBA | UCIIPABJICHHBIC TOCJIe
apupMeTHIeCKON U | 3aMEYaHus;
r€OMETPUYECKON MPOTPeCcCHd, JOMYIIECHBI
HaXOJUTh CyMMY YJICHOB | omKOKa Wiau 0oJiee IBYX
IIPOTPECCHU, & TAKKE CYMMY WICHOB | HEJJOUETOB npu
OECKOHEYHO yOBbIBaIOIIEH | OCBEIIEHUU
r€OMETPUYECKOM MPOrPECCHUHU. BTOPOCTEIEHHBIX




Hcnonb3oBaTe  mporpeccuu
JUISL PELICHUS 3aJa4 MPUKIIATHOTO
XapakTep.

[IpuMeHsTh dbopmyiy
CJIOKHBIX MPOILIEHTOB MJI PEIICHUS
3a71a4 U3 PEATbHOU MIPAKTUKHU.

OnepupoBaTh  MOHATHSIMU:
(GyHKUMS HepephIBHAS HA OTPE3KE,
TOYKA paspbiBa byHKINH,
acuMIToTa rpapuka QyHKIUH.

[IpumenaTs CBOICTBA
HEIPEPHIBHBIX byHKINN TUTST
pelIeHHs 3a7ad.

OnepupoBaTh  MOHSTUSIMH:

nepBasi W BTOpas IPOU3BOJHBIE
(yHKIIMY; TOHUMATh (PU3UYECKUN U

r€OMETPUUECKUI CMBICHI

NPOU3BOIHOMU; 3alIMChIBATh

YpPaBHEHUE KacaTeJIbHOM.
Brruucasars IIPOU3BOJHBIE

CYMMBI, IPOU3BEAECHUS, YACTHOTO U
CJIOHOU (PYHKITUH.

N3yyatp IIPOU3BOJAHBIE
AIIEMEHTAPHBIX (PYHKITUH.

Hcnonb3oBaTh
rEeOMETPUYECKUH ¥ (PU3UUECKHIA
CMBICJI IIPOW3BOJHOM ISl PELICHUS
3a/1a4.

[IpumenaTs OCHOBHBIE
MOHATUSL Kypca ajireOpbl M Haydal
MaTEMaTUYEeCKOTO  aHaiuu3a IS
peleHns 3a/1a4 U3 peaibHOM KU3HU
U APYTUX MIKOJBbHBIX MPEIMETOB.

Crtpouthb rpaduk
KOMIO3UIMHN (QYHKIUH C ITOMOIIBIO
AJIEMEHTAPHOIO HUCCIEIOBAaHUS U
CBOMCTB KOMITO3HIIUH.

Crpoutb r€OMETPUYECKHE
o0pa3bl ypaBHEHUM U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Hcnonp30BaTh NPOU3BOIHYIO
Uil ucchenoBaHus (YHKIMKM Ha
MOHOTOHHOCTb M JKCTPEMYMBI;
HaXOJIUTh HauOoJbIIIeE 151
HauMEHbIIee 3HA4YeHHs] (PYHKIIUU

BOIIPOCOB 1500051 B
BBIKJIAJIKaX, JIETKO
UCIIPaBIICHHbBIC rocie
3aMcYaHus.

OtMmeTKa «3»
CTaBUTCSI B CIIEIYIOIIUX
CITyvasx:

HEIIOJIHO
PacKphITO  COJIep)KaHHE

Martepuana (coaepikaHue
U3JI0KEHO

dbparmMenTapHo, HE
BCeraa
MOCJeI0BAaTeIbHO),  HO
IMOKa3aHo ob1Iee
MOHMMAaHHWE BOIpOca U
MPOIEMOHCTPUPOBAHBI
YMEHHUsI,  JIOCTaTOYHbBIC
ISt YCBOGHUSI
MPOTrPaMMHOTO
Marepuana;

UMEJINCh
3aTpyIHEHUS WA
JIONYIIEHbl OIMMOKH B
onpeaeICHUN
MaTeMaTHUECKOM
TEPMUHOJIOTHH,
yepTekax, BBIKIIAJIKaX,
UCIIPaBIICHHbBIC rocie
HECKOJILBKHX HaBOJISIINX
BOITPOCOB;

oOyyarommuiicss He
CIIpaBUJICS c

MIPUMEHEHUEM TEOPUU B
HOBOW CHUTyalluu IIpU
BBITIOJTHEHU U
MPAKTUYECKOTO 3aJIaHusl,
HO BBINOJHUI 3aJaHus
0053aTEIBHOTO  YPOBHS
CI0XHOCTH MO JaHHOU
TEME;

Ipu  JOCTAaTOYHOM
3HAHUU TEOPETHUUYECKOIO
Marepuala BBISIBIICHA
HEJIOCTAaTOYHAs




HEINIPEPBIBHOM HA OTPE3KE; CTPOUTH
rpa¢uku (QYHKIMIA Ha OCHOBAHHUU
IIPOBENEHHOIO UCCIIENOBAHUS.
Hcnonp30BaTh MPOU3BOIHYIO
UL  HAXOXKJICHHMS  HAWJIy4Ilero
pelmieHrns B TNPUKIAAHBIX, B TOM
YUCJE COUHUAIBHO-3KOHOMHYECKHUX,

3agavax, IS OTIpeIeTICHHUSI
CKOPOCTH W YCKOpPEHHS TIpoIiecca,
3aIaHHOTO dbopmyoit W
rpadukom.

[lonyyaTe mnpexncTaBiieHUE O
MPUMEHEHUU  MPOU3BOJIHOM B
Pa3IMYHBIX OTPACTSX 3HAHUM.

OnepupoBaTb MOHATUSIMU:
nepBooOpa3Hass U ONpeAeaEHHBIN
MHTErpail. Haxonurts
MepBOOOpa3HbIE 3JIEMEHTAPHBIX
(YHKIIUN U BBIUUCIATh UHTETPAIT IO
dbopmyne Herorona — JleiOnua.

HaxoauTpe miomaam nmiockux
¢buryp u oOBEMBI TEN C MOMOIIBIO
OIPEEIEHHOr0 UHTErpasa.

3HAKOMUTHCS Cc
MaTeMaTUYECKUM MOJICIMPOBAHUEM
Ha Tnpumepe AudPepeHInanbHbIX
YpPaBHEHUM.

[lonyyaTs mnpencraBieHUE O
3HQYEHUW  BBEACHUS  TOHATHS
MHTErpajja B pa3BUTUU MATEMATHUKHU.

Hcnonb3oBaTh udpoBbie
peCypcChl JUIsl TOCTPOEHUS TPapuKOB
TPUTOHOMETPUUECKUX (YHKIMH U
U3YYEHUS UX CBOMCTB.

Pematpe Tpuronomerpuyeckue
YpaBHEHUSI M OCYIIECTBISATH OTOOP
KOpHEHN c IIOMOILBIO
TPUTOHOMETPHUUECKOU OKPYKHOCTH.

[IpumensTh (dopMybI
TPUTOHOMETPUM I pELIeHUs
OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.

Hcnonp3oBaTh udpoBbIe
pecypcsl  Uid  TOCTPOEHUS U

uccae0BaHus rpaduKoB (PYHKITHA.

c(hOpMHUPOBAHHOCTH

OCHOBHBIX yYMEHHU U
HaBBIKOB.

OtmeTka «2»
CTaBUTCA B CIIEIYIOUIUX
clyJasix:

HE PacKphITO
OCHOBHOE  COJIEpKaHUE
y4eOHOTo MaTepuana;

0OHapyKEeHO

HE3HaHHE 00YyYaoIIUMCS
Oomnbiiet win Haubolee
BKHON 4YacTH y4eOHOTO
MaTepHuana;

JOTTYIIICHBI
OLIMOKHA B OIpEAeSICHUN
IIOHATHH, pu
HCII0JIb30BaHU U
MaTEeMaTUYECKON
TEPMUHOJIOTHUH, B
pUCYHKaXx, yepTeKax Uiu
rpadgukax, B BBIKJIAJIKaX,
KOTOpbIE HE HUCIIPABIICHBI
nocJie HECKOJBKHUX
HABOJISIINX BOMTPOCOB.




[IpumenaTs CBOICTBA

ITIOKA3aTEIbHON u
norapupmMuyeckod  QyHKIMA K
PELICHUIO NOKAa3aTeJIbHbIX u

JorapuPMUUECKUX HEPABEHCTB.

O06ocHOBaTh PaBHOCUJIBHOCTD
EePEX0/I0B.

Pemate uppanuoHagbHbIE U
KOMOMHUPOBAHHBIE HEPABEHCTBA, C
MOMOIIIBIO PaBHOCHJIBHBIX
MEePEX0/I0B.

Hcnonp3oBaTh rpaduyeckue
METOJbl U CBOWCTBA, BXOJAIIHUE B
ypaBHEHHE  WJIM  HEPABEHCTBO
(GyHKUMNA U1 pelIeHus 3a/1a4u.

OnepupoBaTb MOHATHUSIMU:
KOMIUIEKCHOE YHUCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEIL.

[IpencTaBiaarh KOMILIEKCHBIE
yucia B anreOpamdeckodl U
TPUTOHOMETPHUUYECKO popme.

Boimonuate apudmernueckue
omnepaluu ¢ HUMH.

N3o0paxkaTb  KOMILICKCHBIS
quclia Ha KOOPJAMHATHOU
IIJIOCKOCTH.

[TpumensTh dbopmyiy
MyaBpa u nojiy4aTh MpeJCTaBICHHUE
O KOpHSX h-OM CTENEHH U3
KOMILIEKCHOT'O YHCJIa.

3HAKOMHUTBLCA C MpPUMEpPaMHU
NPUMEHEHUS! KOMILIEKCHBIX YHCEeN
JUISL PEIIeHUs] TEOMETPUYECKUX U
(dbu3nYecKuX 3a71a4.

OnepupoBaTh  TMOHSITHUSMH:
HaTypaJbHOE UM  [EJI0€ YHUCIIO,
MHOXECTBO HATypPaJIbHBIX U LIEJIBIX
qucen.

Hcnonp3oBath IIPU3HAKH
JETUMOCTH UEIbIX YHUCEN; OCTAaTKU
nmo wmoxymo; HOJI wu HOK
HaTypaJbHBIX  YHCEN;  AJITOPUTM
EBximmpa s pemenns 3anad.

3anuceiBaTh HaTypaJbHbIE
YuClia B Pa3IMYHBIX TMO3UIIMOHHBIX




CUCTEMaX CUMCIICHUSI.

OnepupoBaTh  MOHSTUSIMH:
cucTema u COBOKYTTHOCTH
YpaBHEHUHN M HEPABEHCTB; PEIICHUE
CUCTEMBl  WJIIH  COBOKYITHOCTH;
PaBHOCHUIIbHBIC CUCTEMBI u
CUCTEMBI-CJICACTBUSI.

HaxoauTth pemieHust CUCTeM U

COBOKYHHOCTeﬁ OCIIbIX
paduOHAJIbHBIX, HWPpPAINOHAJIBHBIX,
IIOKAa3aTCJIbHBIX )51

norapuMUYECKUX YpaBHEHHA U
HEPaBEHCTB.

[IpumensTh CHUCTEMBI
YPAaBHEHUH K PELIEHUI0 TEKCTOBBIX
3a/lady M3 Pa3IMYHBIX 00JIacTel
3HAHUW W peaJbHOM  KU3HH;

UHTEPHPETUPOBATH NOJIyYeHHbIE
pELICHHUS.

Hcnonp3oBaTh udpoBkIe
pECYPCBHI.

Breibupars crnoco6 pemieHus
pallMOHANIbHBIX, HWPPALMOHAIIBHBIX,
MOKAa3aTeNbHbBIX, JTOTapU(PMUUECKUX
U TPUTOHOMETPUUYECKUX YpPaBHEHUI
" HEPaBEHCTB, coJiepKallnx
MOJIYJIHU U TAPAMETPBHI.

[IpumensaTey rpaduueckue u
aHAIMTHYECKUE METO/IbI JUTSI
pelIeHus] YpaBHEHU U HEPABEHCTB
C napameTpamH, a  TaKxe
uccienoBanue (yHKIHMA MeTogamMu
MaTEMAaTHYECKOTO aHAJIN3a.

Crpoutb W  HCCIEI0BATH
MaTeMaTUYECKHE MOJEIIH PeallbHbIX
CUTyallMi C MOMOIIBI0 YPAaBHEHUM,
HEPaBEHCTB U CUCTEM C
napameTpamH.

MopnenupoBaTb peanbHbIe
CUTyallUM Ha S3bIKE  aureopsl,
COCTAaBIISTh BBIpAXEHUS,
yYpaBHEHUS, HEpPAaBEHCTBA MU HX
CUCTEMBl 1O YCIIOBUIO 3a/layH,
UCCJIEA0BaTh MOCTPOEHHBIE MOJAEIIH
C  HCHOJIb30BAHHEM anmnapara




anreopsl, HMHTEPIPETUPOBATH
MOJTYYCHHBIA PE3YIbTaT.

[Tpumensats GyHKIUA IS
MOJICTUPOBAHUS W HCCIICOBAHUS
pEeaNbHBIX TPOIECCOB.

Pemars mpukianHeie 3a1ayu,
B TOM quCIIe COIMATBHO-
HKOHOMHYECKOTO M  (PU3NYECKOro
XapakTepa, CpeJCTBaMU alreOpbl U
MaTEMaTUYECKOTO aHaAJIH3a.

OnpenensTe IUIOCKOCTh Kak
¢burypy, B KOTOpOW BBITIOTHSETCA
TJIAHUMETPUSI.

Jlenatp MIPOCTENIINE
JIOTUYECKHUE BBIBO/IbI u3
AKCMOMAaTUKH TUIOCKOCTH.

[IpuBOIUTH IPUMEPBI
peanbHBIX 00BEKTOB, HUJeaTU3alnen
KOTOPBIX  SIBIIIFOTCA ~ AKCHUOMBI
r€OMETPUH.

N3yuars, IIPUMEHSATh
MPUHIUIIBI TOCTPOCHUS CEYEHU.

Hcnonp3oBaTh TUTSL
MMOCTPOCHUSI CEYEHUN METO]T CIIE/IOB,
METOJ] BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJ TepeHoca
CEKYILIEH TIIIOCKOCTH.

Pemate crepeomeTrpuueckue
3aJlayd: Ha OIpeJeNieHHe BUJA
CEUCHHMS] W  HAXOXKJIECHHE  €ro
TUIOILATH.

AkTyanuzupoBaTh (aKTel H
METO/IbI MJIAaHUMETPUH,
peleBaHTHbIE  TE€ME, IPOBOJIUTH
aHAJIOTUH.

Hcnonp30BaTh IIpU pELICHUN
3a1a4y clenyrouue
TUIaHUMETPUYECKHE bakTel U
METO/IbI:

Teopembr @aneca u 0
POMOPIIMOHATBHBIX OTpe3Kax.

ANTOpUTM JIeTIEHHUs] OTpE3Ka Ha n
paBHbIX yacTer. Teopema MeHenast.
PaBHOOC ApEeHHBIH

I'EOMETPUSI

Ouenka
MTUCHMEHHBIX
KOHTPOJIbHBIX padoT.

OtBet
OIlEHMBAeTCI OTMETKOU
«S», ecnu:

pabota
BBITIOJTHEHA TTOJTHOCTHIO;

B JIOTUYECKUX
pacCyKIEHUIX u
00OCHOBaHUU PpEIICHUS
HET MPOOEIIOB U OITHOOK;

B PpCIICHWU HET
MaTEeMaTHIECKUX
omunboK (BO3MOKHA
oJTHa HETOYHOCTD,
ONHMCKa, KOTOpas He
SBIIICTCS  CJICJICTBHEM
HE3HaHUS WIn
HETOHUMAaHUsl y4eOHOTO
Marepuana).

OtMmeTka «4»
CTaBUTCS B CIIETYIOIIUX
CITyJasix:

pabora

BBIIIOJIHEHA TOJIHOCTBIO,
HO OOOCHOBAHHMS IIIaroB
pEIICHHS] HEIOCTAaTOYHBI

(ecnu YMEHHE
000CHOBBIBATH
paccykJIeHus HE

SIBIISIOCH  CIICITUATTBHBIM
00BEKTOM TTPOBEPKH);
JIOTIYIIIEHBl  OJTHA

IIpoBenen
e THCbMEHHBIX
KOHTPOJIbHBIX
paboT,  YCTHBIX
OTIPOCOB.




TPEYTOJIbHUK. PaBHOCTOpOHHMI
TPEYrOJIbHUK. [IpssMOyTONIBHBIN
TPEYTOJIbHUK

CBOWCTBO cpegHed JIMHHUM
TPEYTOJIbHUKA.

CBOWMCTBO OMCCEKTPUCHI yIJia
TPEYTOJIbHUKA.

CBoiicTBOMETHAH
TPEYTOJIbHUKA.

[TpuszHaku moaoous
TPEYTOJIbHUKOB.

[Tonmyuats mpencraBienus o0
OCHOBHBIX JTanaxpa3BUTHs

r€OMETPUM KaK COCTAaBHOW YaCTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

Knaccuduumponats
B3aMMHO€ PACIOJIOKEHHUE MPSAMBIX B
IIPOCTPAHCTBE, WJUTFOCTPUPY S
PUCYHKaMH U TIPUBOJISI IPUMEPHI U3
PEATBHON KU3HU.

Jloka3piBaTh  TEOpemMy O
CyLIECTBOBAHUU U €IUHCTBEHHOCTHU
NapajyIeIbHOU IIPSIMOW,
MPOXOSIIIEN yepes TOYKY
MPOCTPAHCTBA W HE JISKAIIEHd Ha

Opyrom  mnpsAMou;  JIeMMy O
MEPECEUCHUN  TUIOCKOCTH  JIByMS
IapajuleIbHbIMU MPSIMBIMU;
TEOpEMY O TpEX MapajuIeIIbHbBIX
MPSAMBIX.

Jloka3bIBaTh MpU3HAK
CKpEILMBAIOIINXCS PSIMBIX,
TEOPEMY O  CKPEHIMBAIOIIUXCS
PSMBIX.

Jloka3piBaTh  TEOpEMY O
PaBEHCTBE YIJIOB C

COHAIIPABJIECHHBIMU CTOPOHAMM.

OOBSICHATH, YTO HA3BIBACTCS
MapaJyIeIbHbIM W LEHTPaJIbHBIM
MPOEKTUPOBAHUEM u Kak
BBITIOJIHSIETCSA MPOEKTUPOBAHUE
(Guryp Ha II0CKOCTb.

Jloka3bIBaTh CBOMCTBA
napajjieIbHOr0 MPOEKTUPOBAHHS.

N3o00paxkaTh B mapajjieabHON

OIMOKA WJIM €CTh JIBA —
TpHu HEI04ETa B
BBIKJIAJIKaX, PHCYHKaXx,
yeprexax Wwin rpadukax
(ecyii 3TH BUIBI pabOT HE
SBIISUTUCH  CIICIIUATBHBIM
00BEKTOM MPOBEPKH).
OtrMmeTka
CTaBUTCSI, €CIIU:
JOMyIIeHo Ooiee

«3»

ONTHOW  OIIMOKH WU
Oonmee JOByX — Tpex
HEJIOYETOB B BBIKJIAJKAX,
gepTexax WA
rpajdukax, HO
oOyuaromuiicss obnagaer
00s13aTeIbHBIMU
YMEHUSMHA 1o
IIPOBEPSIEMON TEME.
Otmetka «2»
CTaBUTCS, €CIIH:
JOTYIIICHBI
CYIIECTBEHHBIC OIITHUOKH,
MTOKa3aBIIIHeE, 9TO
o0y4JaromIuiics HE
oOnamaer
00s13aTeIbHBIMU

YMEHHUSIMU 110  JIaHHOWU
TE€ME B MOJIHOW MEPE.
Jomyckaercs
MOBBICUTh OTMETKY 32
OpUTMHAJIBHBIA OTBET HA

BOIIPOC WIN
OpUTHMHAJIBHOE pEIIeCHUe
3a]a4H, KOTOPBIC
CBUJICTCIIbCTBYIOT 0
BBICOKOM
MaTeMaTHYECKOM
pa3BUTHH
oOyyarolierocs; 3a
pelieHue Oonee
CIIO)KHOM 3aJlaud WU
OTBET Ha Oonee
CJIOKHBIN

BOIIPOC,IIPCIAJIOKCHHEBIC




IIPOEKLIMM PA3HBIE F€OMETPUYECKUE
burypsl.

Pemars crepeomerprnueckue
3aa4d  HA  JI0Ka3aTelbCTBO U
HCCIIEIOBAHNUE, CBSI3aHHBIC c
PacCIION0KEHUEM MPSIMBIX B
IPOCTPAHCTBE.

[IpoBOANTE  JOKa3aTENbHBIE
paccy X aeHus npu peleHnn
F€OMETPUYECKUX 3a7ad, CBA3aHHBIX
CO  B3aWMHBIM  PACIOJIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.

CpaBHUBaTh, aHAJIM3UPOBATH
Y OLICHUBATH YTBEPKACHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYXKICHUN.

MonenupoBarb peaIbHbIE
CUTyalluH, CBSI3aHHBIE CO B3AaUMHBIM
PaCIIONIOKEHUEM MPSIMBIX B
IPOCTPAHCTBE, Ha A3BIKE
T€OMETPUHU.

HccnenoBatb  MOCTPOECHHBIE
MOZEJIH c VICIIOJIb30BAHUEM
F€OMETPUUYECKUX MMOHSATHMN u
TEOpEM, amnmnapara anreopsl,
IU(POBBIX PECYPCOB.

Knaccuduumponats
B3aMMHOE PACIIOJIOKEHUE NPSIMON U
IJIOCKOCTH B IIPOCTPAHCTBE,
MIPUBO/IS COOTBETCTBYIOILIHE
PUMEPBI U3 PEATTLHOM KU3HM.

DopMyJIMPOBATH
onpeIesICHHE napasuiesIbHbIX
IPSIMOU U IIJIOCKOCTH.

Jloka3pIBaTh
MapajuieIbHOCTH
IIJIOCKOCTH;
IIapaJuIeIbBHOCTH
IIJIOCKOCTH.

Pemars crepeomerpruueckue
3a/1a4n BBIYUCIICHUS u
NOKa3aTeNbCTBO,  CBSI3aHHBIE  C
NapaJjuIeIbHOCTBI0  IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE.

Pematp IPAKTHYECKUE

MpU3HAK O
pAMON 151

CBOMCTBA
IpAMON u

oOydaromemMycs
JOTIOJTHUTENBHO  TOCIE
BBITIOJTHEHUS UM KaKuX-
au00 IPyTUX 3aaHuM.

Ounenka  yCTHBIX
OTBETOB.

OtBer
OLICHUBAETCS OTMETKOU
«5», eciau
oOy4aromuiics:

MOJIHO  PACKpPBLI
CoJiep’KaHHe Marepuala
B o0BeEME,
peayCMOTPEHHOM
IIPOTrPaMMON u
y4eOHUKOM;

U3IT0KHIT
Matepual  TpPaMOTHBIM
SI3BIKOM, TOYHO
UCIIOJIb3YS
MaTeMaTUYECKYIO
TEPMUHOJIOTHIO "
CUMBOIJIUKY, B
ONPEICIICHHOU
JIOTUYECKOU
MOCJIEI0BATEIbHOCTH;

paBUILHO
BBITIOJTHIIT PUCYHKH,
YEPTEXKH, rpaduku,
COMYTCTBYIOIIHE OTBETY;

oKazajl  yMEHHue
WJUTFOCTPUPOBATH
TEOPUI0  KOHKPETHBIMU
puMepaMu, TMPUMEHSTh
€¢ B HOBOM CHUTYyaluu
npu BBITIOJTHEHUU
MPAKTUYECKOTO 3a/1aHUs;

POJIEMOHCTPUPOB
aJl 3HaHUE TEOPHUH paHee
W3YUYEHHBIX
COMYTCTBYIOIIUX  TEM,
chOpMUPOBAHHOCTh U
YCTOMYUBOCTD
HCIIOJIb3YEMBIX npu
OTBETE YMEHUMN 51




3a/1a4d Ha NIOCTPOCHME CEYECHHMU Ha
yepTexax TeTpa’apa u
napajIeNenuIeia.

Pemars crepeomerpruueckue
3a/la4y, CBSI3AHHBIC C IIOCTPOCHUEM

CEUEHUH IIOCKOCTBIO.

[IpoBOIUTH JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeIbHbBIC
paccyxJ1eHus npu pelleHun

r€OMETPUYECKUX 3a7a4 CBA3aHHBIX
C MapaJIIEIbHOCTBIO TUIOCKOCTEM.

CpaBHUBATH u
aHAJIM3UPOBATh peasibHbIE
CUTYALIWH, CBSA3aHHBIE c
[apaJIJIEIbHOCTBIO PSAMON u
IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJENUPOBATh pEaJIbHbIE CUTYAIlUH,
CBS3aHHBICE C  MAPAIJIEIBHOCTHIO
psIMOi u IJIOCKOCTH B
IPOCTPAHCTBE, Ha A3BIKE
reOMETPUH.

AKTyanu3upoBaTh (aKTel H
METO/IbI IUTAHUMETPHH,
peleBaHTHBIE  TE€ME, IPOBOJIUTH
aHAJIOTUH.

DopMyIMpoBaTh
ONpENENECHHS: MNEePIEeHIUKYIIPHBIX
MPSIMBIX B IIPOCTPAHCTBE;
OIIpElICIICHUE IIPSIMOW,
NEPHEHANKYIISIPHON K MIIOCKOCTH.

Jloxa3biBaTs: JIEMMY 0
NEPIECHAUKYJIIPHOCTH IBYX
NapaJUICNIbHBIX IPSAMBIX K TPEThEH
OPSIMOM; TEOPEMBI O CBS3H MEXKIY
MAapaJUIEIBHOCTBIO TPSAMBIX M HX

IIEPIIEHINUKYJIAPHOCTHIO K
IIJIOCKOCTH.

Jloka3bIBaTh: TEOpEMY,
BBIPAXKAIOIIYIO IIPU3HAK
MEPIICHIUKYJISIPHOCTH  NPSIMOM U
IJIOCKOCTH; TEOpEMY 0
CYIIECTBOBAHUM M E€IMHCTBEHHOCTH
IPSIMOW, [IPOXOAAIIEN yepes
JaHHYIO TOYKY "

MEPHEHINKYJSIPHOM K JIAHHOW

HaBBIKOB;
OTBeUall

CaMOCTOSITEILHO, oe3

HABOJAIINX BOIIPOCOB;
BO3MO’KHBI OJHA —

JBE HETOYHOCTH IPH
OCBEIIIEHHE
BTOPOCTEITCHHBIX
BOIIPOCOB WK B
BBIKJIAJIKaX, KOTOPBIC
oOy4Jaromuiics JIETKO
UCIIPaBUII ocJie
3aMeYaHMs.
OtBer

OIIEHUBAETCA OTMETKOMI
«4», ecnu
YIOBJIETBOPSIET B

OCHOBHOM TpeOOBaHUSIM
Ha OIEHKY «5», HO TIpH
’TOM UMEET OJUH U3
HEJI0OCTATKOB: B
U3JIOKEHUH  JTOMYIIEHBI
HeOOJbIITNE TPOOEIbI, HE
MCKa3UBIIIEE
MaTeMaTHIECKOe

CoJIep KaHME OTBETA;

JIOTTYTIIEHBI OJIMH —
IBa  Hemodera - IpH
OCBCIICHHH OCHOBHOTO
coziep KaHus OTBETA,
UCIIPaBJICHHBIC  IIOCIIC
3aMeyaHus;

JOTTYIICHBI
ommubOKa uiau 0oJiee IByX
HEJI0YETOB npu
OCBEIICHHUH
BTOPOCTEIICHHBIX
BOIIPOCOB WITH B
BBIKJIAJIKAX, JIETKO
UCIIPaBJICHHBIC  TIOCIIC
3aMCYaHMsI.

OtmeTka «3»
CTaBUTCSA B CIICIYIOIIUX
clyJasix:

HEMOJIHO




IINTOCKOCTH.

N3o0paxath B3aUMHO
MEPICHAUKYJISIDHBIE  MPSIMYI0 U
IIJIOCKOCTA.

DOopMyJIMPOBATH  CBOWCTBO

MEPHEHANKYJIIpa MO0 OTHOIICHUIO K
IUIOCKOCTH.

[lonyuyaTp mnpencTaBieHUE O
3HAQUEHUU NEPHEHAUKYJsApa IS
apyrux oobnacteid Hayku ((usuka,
DHEPreTUKa, Ja3epHbIe
TEXHOJIOTMH), B PEAIbHON KU3HU
(TexHuKa, OKpYy XKaromas
00CTaHOBKA).

Jloka3piBaTh  YTBEpXKICHUS,
CBSI3aHHBIE C MPOEKIUEN NPSIMOM Ha
IJIOCKOCTh, HENEPHEHAUKYJISIPHYIO
K 3TOU IPSAMOM.

JlokasbIBaTh TeOpemMy O TPEX

NEPHeHAUKYJIApaX U TEOpeMy
oOpaTHyr0o  TeopeMe O  TpEX
NEPHEHIUKYJIIApax.

[Tony4ats mpencraBieHue 06
OPTOTrOHAJIBHOM ITPOEKTUPOBAHUMU.

Jloka3piBaTh  TEOpEMYy O
MPOEKIMH TOYKHU HA MPSIMYIO.

Pemars crepeomerprnueckue
3a/1a4y, CBSA3aHHBIE c
MEPIECHAUKYJISIPHOCTBIO TMPAMON U
IJIOCKOCTH.

Pemate npuknaaHeie 3a1ayu,
CBSI3aHHBIC c Hax0XXJICHUEM
F€OMETPUYECKUX BEJIMYUHH.

Pemate crepeomerpuueckue
3a71a4M, CBSI3aHHBIC C IPUMEHEHUEM
TEOPEMBI O TPEX MEPNEHIUKYISAPAX,
HaxO0KJICHUEM PACCTOSIHU,
ITIOCTPOCHUEM ITPOECKIIHM.

CpaBHHBATH u
aHAJM3UPOBATh  YTBEPKICHUS  C
LEIbI0  BBISIBIIGHUS  JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paCCyX ICHUU.

AHaIM3UpoOBaThH u

MOJICIIMPOBATH HA A3BIKC I'COMCTPHUH

PacKpbITO  COJIEp)KaHue
Matepuana (coaepKaHue
U3JI0KEHO

(bparmMeHTapHo, HE
BCeraa
MOCTEI0OBATEIbHO),  HO
IMOKa3aHo ob1ee
MMOHMMAaHHE BOIpOca U
MIPOJIEMOHCTPHUPOBAHBI
YMEHHUsI,  JIOCTaTOYHbBIC
JUIS YCBOCHHUS
IIPOTrPaMMHOTO
Marepuana;

MMEJINCH
3aTpyHEHUS WA
JIOMYIIEHbl OMUOKU B
onpeieICHUN
MaTeMaTH4YeCKOMN
TEPMUHOJIOTHH,
yepTekax, BBIKIIAJIKaX,
HCIIPaBIICHHBIC ocJie
HECKOJIBKMX HaBOJISIINX
BOIIPOCOB;

oOyyJarommiicss He
CIIpaBHJICS c

NPUMEHEHUEM TEOPUU B
HOBOM CHUTyalluu IIpU
BBINIOJIHEHUU
MPAKTUYECKOTO 3a/JaHHs,
HO BBINOJHUJ 3aJIaHUs
0053aTeIbBHOTO  YPOBHS
CJIIOKHOCTH II0 JAHHOU
TEME;

IpU JTIOCTAaTOYHOM
3HAHUHM TEOPETHUYECKOIO

Marepuaa BBISIBJICHA
HEJ0CTaTOYHAas
chOpMHPOBAHHOCTh
OCHOBHBIX yYMEHHU WU
HaBbIKOB.

OtmeTka «2»
CTaBUTCA B CIIEIYIOUIUX
clyJasix:

HE PacKpbITO
OCHOBHOE  COJIEpKaHUE




peanbHBIC CHUTYyallld, CBS3aHHBIE C
MEPIEHANKYJISIPHOCTBIO TIPSIMOU U
IUIOCKOCTH; HCCIIeJIOBATh
MMOCTPOEHHBIC MOJICIIH, B TOM YHCIIS
M C WCIOJNIb30BaHHWEM armapara
anreOpsl.

AKTyamu3upoBaTh (DaKTBI H

METO/IbI IJIAHUMETPUH,
peleBaHTHBIE  TEME, IPOBOJUTH
AHAJIOTHH.
dopmMynUpOBaThH
OIpEJICJICHUE ABYTPAHHOTO YTJIA.
Jloka3bIBaTh CBOMCTBO

PAaBEHCTBA BCEX JIMHEHWHBIX YIJIOB
IBYI'PAHHOTO yTJIA.
Knaccuduumponats
IBYI'PAHHBIE YIVIBI B 3aBUCHMOCTH
OT UX I'PaJyCHOU MEpHI.
dopmynupoBaTh
OIIpEIEIICHUE B3aMMHO
NEPIEHIUKYJIIPHBIX IIIIOCKOCTEH.
JlokaspiBaTh  TEOpPEMY O
IIPU3HAKe IEPIEHANKYJIAPHOCTH
JBYX MJIOCKOCTEM.
@opmMynUPOBaTh  CIIEACTBUE
(u3 IIpU3HAKa) 0
MIEPIICHINKYJISIPHOCTH  IIJIOCKOCTH,
KOTOpas MEePIECHINKYIJISIpPHA TIPSIMOH,
[0 KOTOPOM IIEPECEKAIOTCA JIBE
IJIOCKOCTH, 3TH MIIIOCKOCTSIM.
Jloka3piBaTh yTBEPKIAECHHUS O

€ro  CBOMCTBAax; TeOopeMy U
CIEACTBUE W3 HEE O JUaroHajsx
IPSIMOYTOJIBHOTO
napajIeIenune/a.

Pemate crepeomerpuueckue
3a7a4H, CBSI3aHHBIE c
MEPICHAUKYJISIPHOCT  MPAMBIX H
IJIOCKOCTEH, UCIIONb3YS
IJTAHUMETPUUECKHE bakTh u
METO/IBL.

[IpoBoguTh JJOTUYECKU
KOPPEKTHBIE JI0KA3aTeJIbHbIE
paccyxIeHus pu pelIeHun

IrCOMCTPHUUCCKHX 3aad4d, CBA3AHHBIX

y4eOHOTO MaTepHuania;

0OHapyXKEHO
HE3HAHHE 00YyYaroIUMCs
OosbiIel win Hauboliee
BOXHOM YacTU y4yeOHOro
MaTrepuana;

JOTTYIIICHBI
OLIMOKHU B OIpe/esIeHu!
TOHSTHH, pu
UCITIOJIb30BAaHUU
MaTEMaTH4YECKOU
TEPMUHOJIOTHH, B
PUCYHKaX, YePTEIKAX WIIH
rpadukax, B BBIKJIAJIKaX,
KOTOPBIE HE UCIIPABIICHBI
nociie HECKOJBKHIX
HABOJAIINX BOIIPOCOB.




c MEPIEHANKYJIIPHOCTHIO
IIOCKOCTEH.

AHaIM3UPOBATH u
MOJICJIUPOBATH HA SI3bIKE TEOMETPUHU
peallbHBIE CUTYAIlMW, CBSI3aHHBIE C
MEePIEHAUKYJISIPHOCTBIO TPSIMBIX U
IJIOCKOCTEH.

HccnegoBath  MOCTPOEHHBIE
MOJEIM, B TOM 4YHCIE U C

UCITOJIb30BAaHUEM ammapara
anreOpsl.

Pemrare mpuknagabie 3amaym,
CBSI3aHHBIC c Hax0XJICHUEM

Tre€OMETPUUYECKUX BEIINYHH.
PaGorate ¢  y4ueOHHKOM:

3a/1aBaTh BOIIPOCHI, JIeNaTh
3aMEUYaHusi, KOMMEHTapuH.

AHaIU3UPOBATH pelieHue
3a/1a4u.

PucoBatp BBIITYKJIbIE
MHOTOTPaHHUKH  C  3aJaHHBIMH
CBOWCTBAMU; BOCCTaHAaBJIMBATh
0o0IIHit BUJ] BBIITYKJIOTO
MHOIOIPaHHHKa II0 JBYM  €ro
MPOEKIUSAM.

Jloka3bIBaTh CBOMCTBA
BBIITYKJIOTO MHOTOTPAHHUKA.

Pucosars BBIITYKJIbIE
MHOT'OTPaHHHUKHU C pa3HoOM
BUJIEPOBOU XapaKTEPUCTUKON;
UCCIIEN0BATh BO3MOXHOCTH
MOJIyYEHHUS pe3yabpTara npu
BapbUPOBAHHUU JTAHHBIX.

JloKa3bIBaTh CBOKMCTBA
MPaBUJIbHBIX MHOT'OIPaHHHUKOB.
[limanupoBats IIOCTPOECHUE

[IpaBWIbHBIX MHOI'OI'PAHHHKOB Ha
MOBCPXHOCTAX APYIUX IPABHUIIBHBIX

MHOT'OTPAaHHHKOB.
AkTyanuzupoBaTh (aKTBl H
METOJBI IJIAHUMETPUH,

PEICBAHTHEIC TEMCE, ITPOBOJUTDH
daHaJIOT'nu.

OHepI/IpOBaTB IHOHATUAMM:
BCKTOD Ha IINTOCKOCTH )41 B




MPOCTPAHCTRBE; KOMILTIaHAPHBIE
BeKTOpbl. [IpuBOauTH mHpUMEPHI
(bU3MYECKNX BEKTOPHBIX BEJIMYUH.

OcBauBatb IpaBuia
BBITIOJIHCHMS JICMCTBUU CIOXKECHHUS U
BBIUUTAHUSA BEKTOPOB, YMHOKECHUSA
BEKTOpPA HA YUCJIO.

JloKa3bIBaTh MPU3HAK
KOMILIAHAPHOCTHU TPEX BEKTOPOB.

JlokaspiBaTh  TEOpPEMY O
Pa3lIoKEHUH JIFOOOTO BEKTOpa I10
Tp€M JAHHBIM HEKOMILUIAHAPHBIM
BEKTOpaM.

[IprmensaTh IpaBuiIa
BBIIIOJTHEHUS JEHUCTBUU CIIOKEHUS U
BBIUUTAHUSA BEKTOPOB, YMHOKECHUS
BEKTOpAa Ha YHUCIO MPHU PEIICHUU
3ajad.

Haxoauth KOOPJMHATHI
BEKTOpa B JIaHHOM 0Oa3uce W
CTPOUTH BEKTOP 1o ero
KOOpJIMHATAM.

BcnomuuTh OIpEeAECIICHUE

CKQJISIPHOIO yYMHOXEHHUS M  €ro
CBOICTBA.

Bpruncnsaste ¢ MOMOIIBIO
CKQJISIPHOTO  YMHOXKE€HUS  JIJTUHBI
BEKTOPOB, YIVIbI MEXIYy HUMH,
YCTAHABJIUBATh
MEePIEHAUKYJISIPHOCTh BEKTOPOB.

AHaJIN3UPOBATH 51
MOJIECJINPOBATh HA SI3BIKE TEOMETPUH
peanbHbIE CHUTYallMH, CBSI3aHHBIE C
(bu3nYecKUMu BEKTOPHBIMHU
BEJIMYMHAMM.

Hcnonb30BaTh NMpU pelIeHUU
3a7a4, CBA3AHHBIX C BEKTOPAMHU B
MPOCTPAHCTBE, IIAHUMETPUUECKUE
(haKThl U METO/IBL.

CBo6osiHO OIepUpOBaTh
MOHSATUSIMU: oTOOpakeHue
MPOCTPAHCTBAa Ha ceOsl, JBUKEHUE
POCTPAHCTBA,; HEHTpaTbHAs,

OCCBaA M 3CpKaJlbHas1 CHMMCTPHH,
HapaJIJIeJIBHHﬁ ICPCHOC, paBCHCTBO




u mogooue Guryp.

JlokaspIiBaTh yTBEPXKICHUS O
TOM, YTO IICHTpajibHAas, OCeBas W
3epKaJIbHASI CUMMETPHH,
napaieIbHBIA TIEPEHOC SIBIISTFOTCS
JBUKCHUSMH.

BeimonssaTh  IpeoOpa3zoBaHus
o100 us.

OnepupoBaTh  HOHATHSAMU:
npsimasi u cdepa Dinepa.

Pemars F€OMETPUUECKHUE
3aJ1a4n c HCTIOJIb30BAHUEM
JIBMOKCHUM.

Hcnonp30BaTh Npu pelIeHUN
3a/la4 JBWKEHUS TPOCTPAHCTBA H
MX CBOMCTBA.

CpaBHUBATH u
aHAJM3UPOBATh  YTBEPXKICHHUS  C
IEIbI0  BBISBJICHUS]  JIOTUYECKH
KOPPEKTHBIX M HEKOPPEKTHBIX
paCCyX ICHUU.

HUccnenoBatb  mOCTPOECHHBIE
MOJICIIN.

Hcnons3oBaTh upoBkIC
pecypchl.

AxTyamusupoBaTh (aKTeI H
METO/IbI MJIAaHUMETPUH,
peJeBaHTHBIE TeME, MPOBOAUTH
aHaJIOTUU.

CBoauTH e CTBUS C
BEKTOpaMHU K AHAJOTMYHBIM
JNEUCTBUSIM C UX KOOpJIMHATAMM.

BcnomHUTB onpejeeHue

CKaJIpPHOTO YMHOXEHUS H  €ro
CBOMCTBAa. BBUUCIATH C MMOMOIIBIO
CKaJIpPHOTO  YMHOKCHUSI  JJIMHBI
BEKTOPOB, VyIVIBI MEXIYy HUMH,

YCTaHABJIUBATh
MEPIIEHAUKYIJISIPHOCTh BEKTOPOB.
BriBoguTh ypaBHEHHUE

IJIOCKOCTH U (POPMYJTy PACCTOSIHUS
OT TOYKH JI0 TIIIOCKOCTH

Pemate  3agaun, coueras
KOOPIMHATHBIN 151 BEKTOPHBIN
METOBI.




[TIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE NOKa3aTeNbHbIE
paccyxIaeHus npu pelieHuu
r€OMETPUUECKHUX 3a1a4 Ha
MIPUMEHECHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

AHaJIN3UPOBATH 51
MOJIECJINPOBATh HA S3BIKE TEOMETPUH
peanbpHbIE CUTYyalUH, CBS3aHHBIC
BEKTOpPaMH U KOOPAMHATAMU.

HccnenoBatb  MOCTPOECHHBIE
MOJENA, B TOM UYHCIE U C
HCIMOJIb30BAHUEM amnmnapara
anreOphl.

Hcnonp3oBath
KOMITBIOTEPHBIE MPOTPAMMBI.

3HAKOMHUTBCA C  HUCTOPHEN
pa3BUTHUSI MATEMATUKH.

Crpoutsb ceueHusl.

Pemats crepeoMerpuueckue

3aJa4uu Ha JOKa3aTCJIbCTBO
MAaTCMAaTHYCCKHUX OTHOHIGHI/H?I,
HaXO0XACHHUC IrCOMCTPHUUCCKHX

BEJIMYMH (IUIMH, YTJIOB, TUIOIIAJIEH,
00BEMOB).
Hcnonp30BaTh Npu pelIeHUN

CTEPEOMETPUYECKUX 3aja4
IUIAHUMETPUUECKUE bakTh u
METO/IbI.

[IpoBoguTth JJOTUYECKU
KOPPEKTHBIE JI0Ka3aTeIbHbIC
paccyxIeHus pu pelIEeHUU
CTEPEOMETPUYECKHUX 3a]1a4.

CpaBHUBATH u

AHAIM3UPOBATH PEAJIbHBIE CUTYaIlUU
U BBISIBJISITH  BO3MOXKHOCTH €€
MO/JICJTUPOBAHUS Ha SI3BIKE
reOMETPUH

MonenupoBaTb peAbHYIO
CUTYallMI0 Ha SI3bIKE T€OMETPHUMU U
WCCIIEIOBATh MMOCTPOCHHBIE MOJICIIH,
B TOM YHCJI€ U C HMCIOJb30BAaHHEM
ammapara ajareophbl.

Hcnonn30BaTh
KOMIBIOTEPHbIC MNPOTrpaMMbl  MPHU




pEIICHUH 3a/a4.

CBob6oHO OTIepUPOBATH
MOHATHSAMH: OO0BEM Tella, OO0BEM
PSIMOYTOJIBHOTO
napaieenure/a.

OopMyJIMpOBaTh  OCHOBHBIE
CBOMCTBa OOBEMOB.

Jloka3piBaTh  TeopeMy 00
o0BEMeE IPSAMOYTOJBHOTO
napajuleienunena, CIEeACTBUS U3
HeE.

Pa3pesarp MHOrorpaHHUKH,
MEPEKIAAbIBATh YACTH.

Pemars crepeomerprueckue
3a7]a4M, CBSI3aHHBIC C BBIYMCICHUEM

o0BbéMa MPSIMOYTOJIBHOTO
napasuieNienuneia, Ipru3Mbl.
CpaBHUBATH u

aHAJM3UPOBATh  YTBEPKICHHUS  C
LUEIbI0  BBISBICHUS  JIOTUYECKH
KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyk/JICHUH.

AHaIU3UPOBATH 151
MOJIEIUPOBATh Ha SI3bIKE TEOMETPUU
peajbHbIE CHUTYallH, CBSI3aHHBIE C

00BEMOM IPSIMOYTOJIBHOTO
napasuiesenunena, TIPU3MBI,
UPAMUIBL.

HccnemoBath  ITOCTPOEHHBIE
MOJEIHM, B TOM 4YHCI€ U C

MCTIOJIh30BaHUEM ammapara
anreOphl.
BreiBouTh OCHOBHYO

UHTETpaIbHyl0  Qopmyny  1Is
BBIYHCIICHUS 00BEMOB Tell.
Jloka3piBaTh  TEOpemMy 00
00béME HAKJIOHHOW TMPU3MBI Ha
MpUMEPE TPEYTOJbHON TPU3MBI U
IUTS1 IPOU3BOJIBHOM ITPU3MBL.
Jloka3piBaTh  TeopeMy: 00
00BEME nupamMubl,
(bopMyIMpOBaTh CIEACTBUSI U3 HEE:
00BEM yCEeUEHHOM MUPaMUIbI.
BeiBogute  Qopmyny s
BBIYMCIICHUS OOBEMOB YCEUEHHOM




MUPAMU/IBL.
CBob6oHO OTIepUPOBATH

MOHSITHSIMH: HWIHHIpUYECKas

MOBEPXHOCTD, IIMIIUHJP.

N3yyaTh ciocoObl MOTy4YEeHHUS
[WTHHPUYECKON MIOBEPXHOCTH,
IAHIPA.

N300paxarh LHUIUMHAP U €ro
CEUEHUS IUNIOCKOCTHIO.

CBo6osiHO OTepUPOBATh
TTOHSITHSIMH: KOHUYECKast
MOBEPXHOCTh, KOHYC, YCCUEHHBIN
KOHYC.

N3yuaTe ciocoObl OTy4YEeHHUS
KOHMYECKON NTOBEPXHOCTH, KOHYCA.

N3o0paxaTth KOHYC M €ro
CEYEHHMSI MJIOCKOCTBIO, MPOXOIALIEH
yepe3  0oCbh, M  IUIOCKOCTBIO,
NEPIEeHAUKYJISIPHOUN K OCH.

BoiBogutes  Qopmynbl s
BBIUMCIIEHNUS OOKOBOW M TOJIHOM
IIOBEPXHOCTEM TEJ BPAILICHUS.

Pemate crepeomerpuueckue
3a/la4yd, CBSI3aHHbIE C  TeJaMu
BpalICHUs, HAXOKJIECHUEM ILIOIIA N
OOKOBOIl M TOJHOW TMOBEPXHOCTH,
ITIOCTPOCHUEM CEYEHHUU.

Hcnonp30BaTh NpU pELICHUH
3a/lay TUIaHUMETpUYecKue (PaxkTel U
METO/IbI.

CpaBHUBATH u
aHAJM3UPOBATh  YTBEPKICHUS  C
LUEIbI0  BBISBICHUS  JIOTUYECKH
KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyk/JICHUH.

AHaIU3UPOBATH 151
MOJIEJIMPOBATh HA S3bIKE TEOMETPUN
peanbHble CHUTYyallWH, CBSI3aHHBIE C
KOHYCOM M LIMJIMHIPOM.

HccenmenoBatb  MOCTPOEHHBIE
MOJIEIM, B TOM 4YHCI€ M C
HCITOJIb30BAaHUEM anmnapara
anreOpsl.

AKTyanu3upoBaTh (aKTel H
METOBbI IJIAHUMETPUH,




pEeJeBaHTHBIE TeME, MPOBOAUTH
AHAJIOTHH.

CBobosHO ONepUpOBaTh
MNOHATUSAMU: cepa U map, LEHTp,
paauyc, nuameTp cdepsl U mapa.

HUccnaenoBars B3alMHOE
pacnoiioxkeHue cepbl U TIOCKOCTH.

DopMyJIMPOBATH
OnpeIeJICHHE KacaTelbHON
IJIOCKOCTH K cdepe.

Jloka3piBaTh  TEOpEMBI O
CBOWCTBE M IPU3HAKE KAaCATEIbHOU
IJIOCKOCTH.

BeBogute  popmyny s
BBIYUCJIEHUS TUIOMAIU cepsl uepes
panuyc chepsl.

Pemate crepeoMeTpuyeckue
3a/layd, CBsI3aHHbIE cO cdepoi u
IapoOM, HAXOXKJICHHUEM  IUIOLIATU
chepbl U e€ yacTel, MocTpoeHHuEM
CeUeHH cephl U mapa.

AHaIU3UPOBATH 151
MOJEIUPOBATh Ha S3bIKE TEOMETPUU
peanbHbIE CHUTYallMH, CBSI3aHHBIE C
mapom u cepoil.

Pemars mpocteie 3amauum, B
KOTOPBIX (PUTYPUPYIOT KOMOMHALIUN
TE€JI BPAILIEHUS U MHOTOIPAHHHUKOB.

Hcnonb3oBaTh NpU peLICHUU
3a/lay, CBS3aHHBIX CO cdepoi u
IapoM, IJIAHUMETpUYEeCKue (aKThl
U METOJBI.

Pemats crepeoMerpuueckue
3a/laud, CBSI3aHHbBIE C  TEJIAMHU
BpAILICHUs, MOCTPOCHUEM CEYEHUM
TeJI BpalleHHs, C KOMOWHAIUSIMU
TeJ Bpall€HUs] © MHOTOIPAHHUKOB.

[IpoBoauTh JIOTUYECKU
KOPPEKTHbBIE J0Ka3aTeIbHbIE
paccyxaeHus npu pelieHun
r€OMETPUYECKUX 3aJlay, CBA3AHHBIX
c NEePHEeHAUKYIIPHOCTHIO
IJIOCKOCTEM.

AHaIM3UpoOBaThH u
MOJEJIMPOBATh HA SI3bIKE TEOMETPUH




peanbHble CUTYyalllH, CBSI3aHHBIE C
MHOTOI'paHHHUKaMHU.

HccnenoBatb  MOCTPOEHHBIE
MOJEIM, B TOM UHCIE U C

MCIIOJIb30BaHUEM ammapara
anreOpsl.

CBo6osiHO OIepUpOBaTh
HOHATHSMH: O0BEM Telna, TUIOIIAb
IOBEPXHOCTH.

DopMyJIMPOBaTh  OCHOBHBIE
CBOICTBa 00BEMOB.

Jloka3piBaTh  TEOpPEMBI: 00
o0néMe mmmHApa; 00 00BEME
KOHYCa.

BeiBomuts  popmynwsl  is
BBIYUCJICHUSA O0BEMA YCEUEHHOIO
KOHYyca.

HccnemoBath  MMOCTPOECHHBIE
MOJCIM, B TOM UYHCIE€ U C

UCII0JIb30BaHUEM anmnapara
anreOpsl.

3HaTh BO3MOXHOCTH
peumieHrs 3aJad  Ha IOCTPOCHUE
LUPKYJIIEM u JIMHENKOM, 0
KJIACCUYECKUX HEpa3peluMbIX
3a/1ayax.

CBobosHO ONepUpOBaTh

MOHATUSIMU:  IIAPOBOM  CETMEHT,
IApOBOM CJIOW, ILIAPOBOU CEKTOP,
OCHOBaHHWE U BBICOTA CETMEHTA,
OCHOBAaHHME U BBICOTA IIAPOBOTO
CJO4.

BeiBogute  Qopmynbl s
HaxXOXJICHUS O0OBEMOB IIAPOBOTO
CEerMEHTa,  IIapOBOr0  CEKTOpa,
10N Chephl.

Jloka3zpiBaTh  TeopeMy 00
o0BnéMe mapa.

Pemars crepeomerprnueckue
3aJlayd, CBS3aHHBIE C OOBEMOM

napa, 1apOBOT0 CerMeHTa,
IapOBOTO  CEKTOpa,  IUIOUIAJbIO
cdepsl.

CpaBHUBATH

AHAJIM3UPOBATH YTBCPIKIACHUA C




LEIBI0  BBIABICHHUS  JIOTUYECKH
KOPPEKTHBIX M HEKOPPEKTHBIX
pacCykJICHUM.

AHaIM3UPOBATH U
MOJENUPOBATh Ha A3bIKE TEOMETPUU
peanpHbIE CHUTYallMM, CBSI3aHHBIE C
00BEMOM niapa, 1apOBOTO
CEIMEHTA, IIAPOBOTO  CETMEHTAa,
IUIOIIAIBIO CHEPHI.

CBo6osiHO OTepUPOBATh
NOHSATHEM: TMOJOOHBIE Tejna B
IIPOCTPAHCTBE.

Boruncnsate 00BEMBI TEN C
IIOMOIIBIO OIIPEIEIIEHHOTO
MHTETpaa.

Pemars crepeomerpruueckue
3a/1a4u, CBSA3aHHBIE c
COOTHOILLEHUSIMU MEXITY

IUTONIAAIMHUA TTOBEPXHOCTEH 51
00BpéMaMH TTOJOOHBIX TEIL.

[IpoBoaute JIOTUYECKU
KOPPEKTHBIE JI0Ka3aTeJIbHbIE
paccyxIeHus pu pelIeHuun

TCOMETPUYECKUX 3ajad, CBSI3aHHBIX
C BBIYHCIIEHHMEM OOBEMOB TEI C

IIOMOIIBIO OIIPEIEIIEHHOTO
UHTErpa’a, HaXO0XICHUEM
COOTHOILIECHHSI MEX]y IUIOUIaJsIMU
MMOBEPXHOCTEN u o0béMamu
MOAOOHBIX TEII.

AHaJIN3UPOBATH 51

MOJEIMPOBATH HA SI3bIKE T€OMETPUHU
peallbHBIE CUTYAI[MU, CBSI3aHHBIE C
o0bEéMaMU U TOBEPXHOCTAMH TeET,

Ha JOKa3aTeIbCTBO u Ha
HaxO0XJICHUE r€OMETPUYECKUX
BEJINYMH.

Pemars crepeomerprueckue
3a1a4u Ha J0Ka3aTeIbCTBO
MaTeMaTH4YECKHUX OTHOILICHM,
HaxO0XKJICHUE rEOMETPUYECKHUX

BEeNMYWH (IJIMH, YIJIOB, TUIOIIAJCH,
00BEMOB).

Mcronp30BaTh NpH PEIICHUH
CTEPEOMETPUICCKUX 3aJ1a4




IJIAHUMETPUYECKUE bakTh u
METO/IBL.

[IpoBoauTh JIOTUYECKU
KOPPEKTHBIC JI0OKA3aTeJIbHbIE
paccyx IaeHus npu pelieHun
CTEPEOMETPUUYECKUX u
MJIAHUMETPUYECKUX 3a71a4.

CpaBHUBATH u

aHAJM3UPOBATh PEATbHBIE CUTYallUH
U BBISBISATH  BO3MOXHOCTH €€
MOJEIUPOBAHUS Ha A3BIKE
T€OMETPUH.

MonenupoBatb peAIBHYIO
CUTyallMl0 Ha f3bIKE T€OMETPUU U
WCCIIEIOBATh MMOCTPOCHHBIE MOJICIIH,
B TOM YHUCJIE U C HCIMOJb30BaHUEM
amrmapara ajareophbl.

Hcnonp3oBaTh
KOMITBIOTEPHBIE TPOTPAMMBI  TPH
peleHnHy 3aaa4.

[Tonydars mnpexncTaBieHUE O
F€OMETPUM KaK O pa3BUBAIOLIECHCS

HayKe, HCCIIENYIOLIEH
OKPY)KAIOIUA MHUpP, CBSI3aHHOW C
pealbHBIMU 00BEKTaMH,

IIOMOTAIOIIEH PEUIUTh PEabHBIC
KU3HEHHBIE CUTyallUH O pOJIH
CTEpPEOMETPUHU B pa3BUTUU
COBPEMEHHBIX  MHXEHEPHBIX W
KOMIIBIOTEPHBIX TEXHOJIOTHH.

BEPOATHOCTB U CTATUCTHUKA

Hcnonb3oBaTh  auarpaMmbl
Diinepa u BepOajIbHOE OIKCAHUE

COOBITUH npu BBITTOJIHEHU
omnepanui HaJl COOBITUIMMU.
OuenuBaTh W3MECHCHUE

BEPOSITHOCTEW COOBITUI IO Mepe
HACTYIUICHUSI JIPYTHX COOBITUH B
CIIy4ailHOM OIIBITE.

Pemate 3agaum, B TOM 4ucie
c UCIIOJIb30BaHUEM JiepeBa
ciy4yailHoro  ombita,  Qopmyl
CJIOKEHUS u YMHOXEHUS
BEPOSATHOCTEMU.

PopmMyIUPOBATH 51

ITonnoTa
MIPOJIEMOHCTPUPOBAHHBIX
3HAHUU 51 YMEHUE
MIPUMEHSTh 1504 npu
BBITTOJTHECHU U
MPAKTUYECKUX 3aj1ad4.
Bremonnenue
MPAaKTUYECKUX 3a7Ja4y B
COOTBETCTBHU c
3aJIaHUCM.

IIpoBeneHn
ue YCTHBIX
OIIPOCOB,
MUCbMEHHBIX
KOHTPOJIbHBIX
pabor.




JOKa3bIBATb KOM6I/IHaTOpHBIC

(bakThI.

Hcnons3zoBath MIPABUJIO
YMHOXEHUSI, W3YUYCHHbIC
KOMOMHATOpHBIE  (OpMyIBI  JIJIst
nepevncIeHus AJIIEMEHTOB

pa3IMYHBIX MHOXECTB, B TOM
YuClie DJIEMEHTApHBIX COOBITUN B
CIIy4aiiHOM OIIBITE.

[Tonb3oBatecs popmynonn u
TpeyroapHukom  [lackans  ngns
OIPEICIICHUS YUCIIAa COYETAHUU.

[IpuMeHsTh bopmyy
omHOMA HeroTona TUTSt
peoOpa3oBaHUsI BEIPAKECHUH.

Pa36uBars CJIOKHBIE
AKCIEPUMEHTHl HAa  OTJEJIbHbIC
WCIIBITAHUSI.

Pemarp 3amaum Ha TOWCK
BEPOSITHOCTEH COOBITUN B CEpPUU
UCIIBITAHUI JI0 TIEPBOTO YCIIEXa U B
cepusax wucnbITaHuM bepHyiu, a
TaKke B OIBITaX CO CIIyYalHbIM

BBEIOOPOM u3 KOHEUHOMU
COBOKYITHOCTH C HCIOJIB30BaHUEM
KOMOHMHATOPHBIX ¢axToB U
bopMyn, B TOM 4YHUCIE B XOJHE
MPaKTUYECKON paboThI C
PUMEHEHUEM CTaHJIaPTHBIX
GyHKUIUH.

OcBauBaTh MOHSITHS:
cilydaiiHas BEJIMYMHA,
pacnpezeneHue, Tabnuua
pacnpezeneHus, auarpamma
pacnpezeneHusl.

HaxoauTe 3Ha4Y€HHS CyMMBI
U TPOMU3BEIECHUS  CIy4YalHBIX
BEJINYMH.

Crpouts OvHapHbIE
pacupeneneHuss 0 ONHCAHHUIO
COOBITHH B CIIy4ailHbIX ONbITaX.

Crpouth W pacno3HaBaTh
reoMeTpuyeckoe U OMHOMHUATILHOE
pacupeneneHusl.

Pematp 3a/1a4u Ha




BBIYHCIICHHUC MaTECMAaTHICCKOI'O

0KUJAHHUS.
Crpours COBMECTHBIE
pacrpeneneHusl.
N3yuars CBOWCTBA

MaTEeMaTHYECKOTO OXKHJIaHHUS.

Pematrs 3agaun ¢ MOMOIIBIO
U3YYEHHBIX CBOMCTB.

[To wu3ydenHbiM Gdopmynaam
HAXOJIUTh MaTEeMaTUYECKUE
OKUJIAHUSL CIyYalHBIX BEJTUYHH,
UMEIOIUX  TEOMETPUYECKOEe W
OMHOMHAIIEHOE PACTIPEICIICHHS.

OcBauBatb TIOHSITHS:
TUCTIEPCUS, CTaHJIAPTHOE
OTKJIOHEHUE CIIy4ailiHOU
BEJINYMHBL.

Haxomute pucnepcuro 1o
pacrpeneneHuto.

N3yuars CBOMCTBA
TUCIIEPCUH.

[To wu3ydenHbiM ¢dopmynaam
HaXOAUTh JUCIIEPCUIO

OMHOMMAIILHOTO paCIpEICIICHUs], B
TOM YHCIIE B XOJI€ MPAKTUYECKOU

paboTHI.

Pa3bupats gokazaTenbcTBa
TEopeM.

OcBauBatb BBIOOPOYHBII

METO/JI UCCIeJOBAHUI, B TOM YHUCJIE
B X0JI€ MPAKTUYECKOU pabOTHI.
OcBauBatb MTOHATHSL:
reHepajibHas COBOKYITHOCTb,
BBIOOpKA, BHIOOPOYHOE CpeHee U
BBIOOPOYHAS TUCTIEPCHSL.
Boruucnsate  BeIOOpOUYHBIE
XapaKTepUCTUKU U HAa HUX OCHOBE
OLICHUBATh XapaKTePUCTUKU
re€HEPAIbHON COBOKYITHOCTH.
OcBauBaTth TIOHSTUS:
CTaTUCTUYECKasl TUIOTE3a.
OueHnBaTh BEPOATHOCTH
COOBITUI u MIPOBEPSTH
OPOCTEMIINE TUINOTE3bl HA OCHOBE
BBIOOPOYHBIX JaHHBIX, B TOM




yuclie B XOJ€ MPaKTUYECKOU

paboTHI.
3HAKOMUTBCA  MOHATHUSIMMU:
HelpepbIBHAs CIly4JanHast
BEJIMYMHA, HEIpEePHIBHOE
pacrpeneneHue, byHKUIMS
IUIOTHOCTH BEPOSTHOCTH.
Haxonuth BEPOSITHOCTH

COOBITUH TIO JaHHOW (YHKIIMH
IJIOTHOCTH.

3HAKOMHTHCS C TOHATUSIMM:
MOKAa3aTeJIbHOE  PACIPEICIICHHUE,
HOpPMaJIbHOE pacIlpeaeCHUE.

Beigensate 1O ONMCaHUIO
CIIy4aiiHbIe BEJIMYVHBI,
pacnpeeneHHbIe o
MOKAa3aTeIbHOMY  3aKOHY, 10
HOPMAJIbHOMY 3aKOHY.

Pa3bupaTts mpumepsl 3aaad,
NPUBOMSIIMX K TOKa3aTeIbHOMY
pacnpeiesiCHUI0 U K HOpMaJIbHOMY
pacnpeesICHUIO.

Boimensate 0o OmMCaHUIO
CIIy4ailHOrO  OIbITa  BEJIMYHUHBI,
pacnpeieliCHHbIC o 3aKOHY
IlyaccoHna.

Pemiate 3agaum, B TOM 4UCIlIe
B XOJI¢ MPAaKTUYECKOW paboOThl C

MIPUMEHEHUEM CTaHAapTHBIX
(GYHKIWN 27CKTPOHHBIX TAOIHII.

OcBauBath MTOHSATHS:
KOBapHarus, kod(pbunreHT
KOPPEJISIIHH, JTMHEHHAS
3aBUCUMOCTb.

OueHnBaTh XapakTep CBA3U
MEXAY CIy4ailHbIMH BEIUYMHAMM,
UCXOJ W3 NPUPOABl JAHHBIX H
BBIYHCIIEHHBIX XapaKTEPUCTHK.

Hcnonp3oBaTte  nauarpaMmsl

paccenBaHus UISIM300paKeHUs
COBMECTHOTO pacceuBaHus
JTaHHBIX.

Haxomute k03¢ dULIHEHTHI
OCH JAMarpaMMbl, BTOM YHCJE B
XOJi€ MPaKTUYECKOW paboThl ¢




MIPUMEHEHUEM
GYHKIHA.

CTaHdapPTHBIX




3.2. TunoBble 3a1aHNS /151 OLIEHKHU OCBOCHUS Y4eOHOH TMCUUIIHHBI.

3.2.1. KoMiuieKT (poHAA OLIEHOYHBIX CPEICTB JJIsi BXOAHOT0 KOHTPOJISI.

Bapuanr 1
Nel. Jlnst oOBEKTOB, yKa3aHHBIX B TaOJIMIIE, ONMpPEAEIUTE, KAaKUMU LHUPpaMu

OHU OOO3HAUYEHbl HAa CXeMme. 3amoJHuTe TalOJuily, B OTBET 3alHILUTE

MOCJIEIOBATEILHOCTh YETHIPEX ITUP.

Jletckas
OO6beKThI bankon Kabuner Kyxns
KOMHara
Hudper
& @ &
N ' |
o N
|
foVas ® @
I
L__

~

Ha murane m3o0pakeHa cxema KBapTHUPHI (CTOpOHA KaKIOW KJIETKH Ha CXEME
paBHa 1 M). BxoJ1 1 BBIXOJ] OCYIIECTBIISIFOTCS YEPE3 €AMHCTBEHHYIO JBEPbD.

[Tpu BX0/€ B KBAPTUPY PACIONOKEH KOPUIOP, OTMEUEHHBIN 1ndpoii 2. Crnepa
OT HEro pacrnojiokeH OankoH. HampoTuB BXoja B KBapTUPY pacrosaraercs
COBMELIEHHBIN CaHy3€ll, a CIIpaBa OT HETO — JETCKas KOMHATA.

['ocTuHast 3aHMMaeT HAaUOONBIIYIO TUIOIIA b B KBAPTUPE, U3 TOCTUHON MOKHO
MonacTh B KaOuHeT. B KoHIle Kopuaopa HaXOUTCs KyXHs Tuionaapio 20 m2.

[Ion B rOCTHHOW IUTAHUPYETCSA MOKPBITH MAPKETHOM MOCKOW IIMHOM | M wu
mupuHon 0,25 M.

B xBaptHpe npoBeeHbl ra30npoBo U JIEKTPUUYECTBO.

Ne2. [TapkeTrHas mocka Npomaércs B ynakoBKax no 8 mr. CKOJBKO YIAaKOBOK C
MapKETHOM JTIOCKOM TpeOyeTCsl KyMUTh, YTOOBI MMOKPHITH MOJ B TOCTUHOM?

Ne3. Haiinute 1uiomans Kopuzaopa (KOpUIOPOM —CUMTAETCs  IUIOIIAIb

KBapTUPBI, HE 3aHATAas KOMHAaTaMu Wiau OankoHOoM). OTBeT maiiTe B KBaJpaTHBIX



MeTpax.

Ne4, Haitnure paccrosare d MexXay HpOTHBOMOJIOKHBIMH yTIaMU JETCKOM

d
KOMHAThI B MCTpax. B otBert 3anmuimTe E

NeS. Xo3sMH KBapTUphl IUIAHHPYET YCTAHOBUTH B KBApTUPE IUIATY IS
roroBkd. OH paccMaTpuBaeT JBa BapHaHTA: ra3oBas IUIMTa WIH 3JIEKTPOIUIATKA.

LleHb! Ha MIKTHI, TAaHHBIE O TOTPEOICHUH U Tapudax OIIAThI IaHbI B TAOJIUIIE.

[lena Cpen.pacxon Croumocts  raza
rasa /cpen. | /AMeKTpo-dHEePTUH
oTpeoI.

MOIIHOCTb
["a3oBas mnTa 44 680 pyo. 1,4 xy6. M/4 6 py0./ky0. M
OJeKTpOIIITKA 21 000 py6. 5,8 kBt 4 py6./(kB1-u)

O6nymaB o0a BapuaHTa, XO3SMH PEIIMI YCTAaHOBUTH Ta30BYyIO IUIHTY. Yepes
CKOJIBKO 4YacCOB HEMNPEPBIBHOTO HCIOJIB30BAHUSI 3KOHOMHS OT HCIOJIb30BAaHUS
ra3oBOM IUIUTBl BMECTO 3JJIEKTPUUYECKOW KOMIICHCUPYET Pa3HOCTh B CTOMMOCTH

YCTAHOBKH T'a30BOM TTUTHI U DJIEKTPOIUIUTKH ?
8,95
Ne6. Haiinnte 3HaueHNUE BBIPAKECHUS e

3.2.2. KoM1iuieKT (oHIA OLIEHOYHBIX CPEICTB JJIfl TEKYIIero KOHTPOJIs.

Paznen 1. Aureopa
Tema 1.1. Pazputue nonstus o uncie, CTeneHb 1 KOPHU

Crenennas Qynkius. MppannonanbHbie ypaBHEHUSI U HEPABEHCTBA
1 BapuanT

Al. Pemute ypaBHeHme x (x - 5)=-4
a)dul; 0)4,5; B)4; r1)—4ul; nl.

A2. Pemute HepaBeHCTBO 6x —3 <-17 —(-x—Y5)
a)x< 4; 0)x< -4; B)x>-4 r1)x>4 mx<-18.
I 1 23

A3. Beruuciaure 24

I NIl il

a) 12; 6)39;, B) 12, 14, ) 12,

:(1- 0,2)- 3




5 -8
a a

o -2
A4.HpeI[CTaBI/ITI> B BUAC CTCIICHHM MW HAUTH 3HAYCHHC BBIPAKCHHUA a Inpu a =

6.

1 1
a)6; 6) 6; B4 1)-6, 1)6.
AS. Tloctpouts rpaduk QyHkiuu y =2x + 1.

B6. B npsmMoyronbHOM TpeyrojbHHMKE TuUNOTeHy3a pasHa 10 ¢cM, a oauH u3
KAaTEeTOB
6 cm. Haittu BTOpO# Karer.
a) 4 cm; 0) 16 cMm; B) 8 cM; r) V136 ecm; 1) 10 em.
B7. bank BblmutaunBaeT exerogHo 8% oT cyMMmbl BkIana. Kakoil craner cymma
yepes roj, €cju NepBOHavYalNbHBI BKiIaa coctaBisul 7600 pyOnei?
a) 8208 pyo.; 0) 608 py6.; B) 8200 py0.; 1) 7600 py6.; m) 8000 pyO.
a a-b

a-b a+b

C8.Y1pocTuTh BIpaXeHue
2 BapuMaHT

Al. Pemute ypaBHeHue x (x - 4)=-3
a)3ul; 0)4,5; B)3; r1)-3ul; nl.

A2. Pemute HEpaBeHCTBO 5 * (x +4) <2 - (4x—5)
a)x< -10; 0)x< -4; B) x> - 10 r)x>10; ) x<-1,8.

G5 T
A3. BeraucauTh 35 )
i3 L 11
a)l4; 06)1; 8 12; p-1; p 12,

-
[o%)

A4.IlpenctaBuTh B BUJIE€ CTCNICHM WM HAWTH 3HAYCHUE BBIpAXKEHUS € ° npu ¢ = 4.
1 1
a)l6; 6) 165 B4 1)-16; n) 16,
AS. Tloctpouts rpaduk pyHKIuU y = - 2x + 1.
B6. B npsMOyrojsibHOM TpeyroibHUKE TUIOTEeHy3a paBHa 10 cM, a oauMH u3
KaTeToB 8 cM. Halitu BTOpOM KaTter.
a)4 cm; 0) 6 cMm; B) 8 cM; r) V136 cm; x) 10 em.
B7. bank BbllutaumBaeT exerogHo 8% OT cyMMmbl Bkinaaa. Kakol craHer cymma
4yepes rojl, €Cciiv NMepBOHavYadbHbId BKiIaa cocTaBiisul 8600 pyOeit?
a) 8208 pyo.; 0) 688 py6.; B) 9288 py0.; 1) 8600 py6.; 1) 8000 pyO.
X-y Y

C8.YnpocTtuts Bhlpakenue *FV X7V

2) lIpumep MaTeMaTH4€CKOI0 JUKTAHTA



Bapuanr 1
1. ITousaTre NEMCTBUTEIBHOIO YHCIa
2. CBolicTBa CTEIIEHH C JICHCTBUTEIILHBIM ITOKa3aTeJIeM
Bapuanr 2.
1. IloHsTHE MPppPAMOHATIBLHOTO YUCTIA
2. CBocCTBa KOpHS N-Oi CTEIICHU
I Bapuanr
3apanme 1. Beraucnure:

[ 54 ; [4
- 3/38 3| —
1) V250 : 2) V19 : 3) Vir#a" . 4) (2777

3ananue 2. Haiinute 3HaueHre BhIPAKECHHUS:

12 -1
: [3#24\/5- V32%/Z] : ) —25 d‘_ios - 44°° e
; +a v npu da = 64.
3amanue 3. YipocTuTe BhIpaKEHUS:
| 1 §a +1 ) Va’
1) J 32 4k : 2){1."; - 3]': + ﬁ.r"; 3) %' 1 3\/2 . 3\/5' 2%+1 .

3apanue 4. Pemnre ypaBHeHUS:

1
1= tgx + =0
1) V12 +7x- 10 - 4x =5, 2) B s

3amanme 5. Cymma Byx umcen paBHa V18 | a ux pasHocTs paBHa V14 .
Havinure nponsBeieHne 3TUX YUCEIL.
afanue 6. [Ipy KaKOM 3HAYEHUH X 3HAYEHUE BHIPAKEHHSI

N - ) + - - %) +4/(n- x)?
'\}(m' .x)2 - —\[(n’l' x)(n' x} +ﬂ(n' .x)2 , FI[C m #n’ paBHO 2’(3)?

3ananme 7. [Tpu KakoM HaUMeHbIIEM 3HaueHNH aypaBHeHne V2¥-1+a-x =0 pyeer

¢IMHCTBEHHBIM KOPEHb HA MTPOMEIKYTKE (0.5; +0)
IIBapuanT
3ananue 1. Beiuucnure:
16
381 3=
1) V18 72 . 2) 6 . 3) V343 : 4) (27.—:”3)
3apanme 2. Halimute 3HaueHuE BBIPAKEHUS:
16- p!
[2J40\/_ 3J5\/_] 25.27)i T 10p*?
: 2) p npu p=4.
3agalme 3. YripocTuTe BBIpaXKEHUS:
2
r 1
16- a’ +a; 1 %'Fl . 3(12
1 = .
1) ¢** 137 2) al+4 Va-1 Vo | Va-28a+

3apanue 4. Pemnre ypaBHeHUS:

1)x+\/2x2-7x+5 =1; 2) AJ1-sinx +cosx :O'



3amanme 5. Cymma Byx uncen paBHa V18 | a ux pasHocTs paBHa V14 .
Havinure nponsBeieHre 3TUX YUCEIL.
3aganue 6. [Ipy kaKkoM 3HAUEHUU X 3HAUYCHHUE BBIPAKECHUS

Jm-x)? + Jim- - %) +/(n- x)?
= 2" = = -l e mo#n papno 2,(3)2

3aganue 7. [Tpy KakoM HaMEHbIIEM 3HaueHNH aypaBHeHne V2¥-1+a-x =0 pyeer

€IMHCTBEHHBIA KOPEHD HA IIPOMEKYTKE (0,5, +0)
nJIN
Bapuanr 1
Al. Beruucure: V00081 16.
0,125 2) 1.2 3) 0,6; 4)3.6.
A2. Beruucnure: V8
D1 2)2; 3)V2; 4)0,5.
1
A3. Brruuciure: 14 -64° - 19.
1) =75; 2) 37, 3)93; 4) 131.
3 2 4
A4. BemmonauTe aeiicteus 4° 4 147
1 1 _E l
1)4°; 2) 4°; 3) 23, 4)2°
1 1
d? - ¢?
1 1
AS5. Cokpature apobp: ¢d? - dc?
1 1
L T T
I)Cd; 2)Cd; 3)02612 : 4)_Czd2 ‘

B1. Borauciure: ¥6- v12 4/6+412 4/54.
B2. Hailigute KOpeHb YypaBHEHMS WIM CYMMY KOpHEH, €CIM HMX HECKOJBKO
N2x-1=2-x

6-x .o

. o o
B3. Haiinure HanGosbliee enoe peleHune Hepapercrtpa VY - 8X+7

2 .
B4. Haiimure 3HadeHue BBIpakeHHs 0~ Y0 ecim (x5

=S,

[, _
ypasHennit (V¥ Y =6.

Bapuanr 2

Al. Beraucaure: /0,008 -64.
1)0,8; 2) 1,6; 3) 0,128; 4)04.

— PCIICHUC CHUCTCMBI



§/81 27
A2. Berupcnure: V216

1) 3; 2)9; 3)4,5; 4)15.
1
L oter -0,
A3. Beruucnure:; 3
1) 3; 2) -21; 3)-7; 4)-11.

3 1 5

A4. Beimonnure peiicteus 9° 9 *:19°.

'
w | o

A 2 1
97, 2) 3%, 3)9°; 4) 3°,

)
1 1
x3 - y3
1 o
3,6
AS5. Cokparute apo0p: ¥~ ¥ XY
1 1 1 1
x84y 1 X6 - b
o o1 T
DI 2 R AR 4

B1. Beiuuciure: 36- V46 /36 ++/46 3/30.

B2. Haitnute Haubobnii KOpeHb ypaBHEHUS * +1=v7x-5.
(x-2)x-4) _,

2
B3. YkaxuTe Bce Lenble pelieHnst HepaBencta VX +X+1

2 .
B4. Haiinure 3HaueHue BBIpaxkeHWs 0~ 20 ecim (x0:.3,)

=3

2 _
ypasaennit VXY =4.

Tema 1.2.1TokazarenbHas u gorapudmudeckast GyHKIIMH
TecT nmokasarejbHast PyHKIUA
I BapuanT
B 3a0anusx Nel —Ne5 u Nell evibepume npasuibhvili omeem u 3anuuiume 8 OJ1aHK
omeemoes
1. Ykaxxute MHOXKECTBO 3HaueHUsI QyHKIUH y = 5* + 4
1) (0; +o0);  2) (55 +o0);  3) (4; +o0);  4) (-o0; +o0)
2. HaiiguTe 4uciio WIKM CyMMY YHCEN 5; -2; 0; 6, BXOAIIIMX B MHOECTBO
3HaueHuit pynkun y = 0,1 *7

— PCIICHUC CHUCTCMBI

DS, 2)3; 3)11; 47
1
3. KakoMy IpoMeKyTKy IPHHAUIEKUT KOPeHb ypaHenaus 0,3 *™ =119,

1) (-10;0);  2)(-6;3); 3) (3;5); 4 (5; 1)
4. Ykaxxure HanOOJIbIIEE U3 YHUCE

1
5% V55 3) 02 4) V125



1

5. VKaxuTe pelenus HepaBencTsa 3* "7 > 81

1) (-0;9);  2)[-95+00); 3) (-0;-9); 4)[9; +0)

B 3a0anusix Ne 6-9 oams ceoutt omeem u 3anuwiume 8 OJAHK 0mMeemaos
1 x-3

4

<1
1
7. Pewmts ypaHenne 2° = 64

6. Perunth HEpaBEHCTBO

[ 1 ] ]
8. Ykaxxurte npoMexxyTok Bo3pacTaHusi QyHKIMH Yy = '

3x2 +3x-13 _ L

9. Pewure ypaBHEHHUE x-2 =0,

10. Peumire HepaBeHCTBO X~ +3x+9 <.

1) (-0;3)Y(4;7); 2) (-12;+00);  3) (005 12); 4)(3;4)

II BapuanT

B 3a0anuax Nel — Ne§S u NelO evibepume npasunvhblil omeem u 3anuwiume 8 OJ1aHK
omeemos

1. YKakuTe MHOKECTBO 3HaYeHus Gpynkuuun y =2 *""
1) (-00; +0); 2) (1; +00);  3) (-15+o0);  4) (0; +o0)

2. Haiiiute 4uCiI0 WM CYMMY YMCEN -5; 3; 4; -6, BXOAAIIUX B MHOXKECTBO

3HAYeHUH QyHKIUU Y =0,1"-3

1)-5 2)3; 3) 10; 47

3. KakoMy IpoMeXyTKY NPUHAUIEKHUT KOPeHb ypaBuenus 0,4 ° % = 6,25.
D (-10;0);  2)(-6;3);  3) (3;5); 4)(5; 11)

4. Yka)xute HanMEHBIIEE W3 YHUCEI
1
1 27; VLT 5 3) 307 4
l] - x+3
5. Ykaxure perieHuss HepaBeHCTBA 7 <49
1) (-o0; -1];  2) [-I; +0);  3) (-00; 5], 4)[5; +0)
B 3a0anusax Ne 6-9 oams ceoii omeem u 3anumiume 8 OJAHK 0MeEemos
1

6. Pemith HepaBeHcTBO 577> 25
1

4

x2-4x — 64

8. Ykaxute mpoMexyToK yObIBaHUS QYHKIIUH Y = ™,

7. PemmTh ypaBHEHUE [



2
9. PemnTe ypaBHeHHE X +3x+9 =),
3x2 +3x-13 _ i
27
10. Pemnte HEPaBEHCTBO x+2 <0,

1) (-o0; -5)Y(-2;2];  2) [-5;-2)Y [2; +0);  3) (w005 -5) Y [2; +o0);  4) [-5;-2]
Tect Jlorapugmbi
I Bapuanrt
log, 16
B1.Beluncioure 2

1+logs 3
B2.Berunciaurs .

B3.BLIunCIuTh log,135-1og,20 + 2log,6 .

1
- logs—
log, 6 _ >17
B4. Borunciauts 16 5 .

10g,,50,64 +log, 10

log, 0,125 -log, 64
log, 2

B5. Bprauciauth

B6. Berunciuts
49

log, — —
B7. Haitti snauenue Boipakerns b, econ 10870 =23

3
log? 27 + 3log12

B8. Haiitu 3Ha4eHME BBIPAKECHUS 081056

B9. Pemuth ypaBHEHHE log;4x - log,6 =log; 20

B10. Haiinzute KOopeHb WIM CyMMY KOPHEH YpaBHEHHs, €CIM HMX HECKOJIBKO
log,(2x +12) - log(x - 9) =log, x

II BapuanT

log, L
B1.BelunciauTh 27,

2log; 7
L)

3
log,56 +2log,12 -log, 63

B2.Briuuciaute
B3.Boiunciaurse

1-log; 6 - log,4 0,125
B4. Beruuciaute 27 5 -4 7H T

log 144 -log,,576
log,81 -log, ;2,25

B5. Bpruuciuthb

B6. Beiuuciauth log, 3 .
B7. Haittu snauenue poipascerus 108125 ey logsm =-15
log?, 81+ 16log, 75
logg;s 15

B8. HaiiTu 3HaueHne BbIpaKeHUS

B9. Pemunth ypaBHEHHE log;(4x) - log;3 =logs8



B10. Haiingute KopeHb WIM CYMMY KOPHEH ypaBHEHHs, €CIM HUX HECKOJbKO
log: (x +15)* =16log,(x +15)
TecT N0 TeMe «PenreHue nmokazareJbHbIX YPABHEHUI U HEPABEHCTB)

Bapuanr 1
Al. Kakoii hpopmymoit 3agaetcst GyHKIHS, Tpa@uK KOTOPOH N300pakeH Ha PUCYHKE?
A

&6+

- 13 W kot

_(1}".
1) y=10% ) »=350 3y g _[3] ’ 4) ¥ =37
A 2. Pemmre ypasHenue 2~ =16.
1)-1; 2) 1; 3)7; 4) 7.

-3
A3. YKaxuTe POMEKyTOK, COICPXKAIIHI KOPEHb YPABHCHHS (0.125)5 =le.

D (9; 11); 2) (9; 10); 3) (35 5]; 4 [0; 3].
3x
2% 16~ 2 =0.
A 4. Pemnre ypaBHEeHUE 8
7. 7.
) 3 2)-2; 3) 3’ 4) 0.
A 5. Pemnte HepaBEHCTBO 0,97 >0,9%,
1) (- 00;- 4) U(3;+oo); 2) (- 00;- 3) U(4;+oo); 3) (_4; 3), 4) (_3; 4)
. Wz- 1P s(z- 1)
A 6. Haiinute Hanbobliee 1eoe peleHnue HepaBeHCTBa :
1)-5; 2) —4; 3)-3; 4) 0.
Bl. Pemmnre ypasuenne? +3=43". B orBeTe yKaXuTe KOPEHb YpPABHEHHUS WU
CyMMY KOPHEH, ECIIU UX HECKOJIBKO.
B2. Haigure HamMeHsbliee LEn0€ YUCIO0, IPUHAMIEKALIEE MHOKECTBY PELICHUMN
0’23-)( >i
HEPABEHCTBA
o :0 5 '2‘x+1‘ _ 2‘)(-1‘
B3. Haitnure Hynu ¢pynkuun ¥~ :
Bapuanr 2

A 1. Kaxkoit hopmyioii 3agaetcs pyHkuus, rpaduk KOTOpOd M300pakeH Ha pUCYHKeE?

o

9 8-7T6-5-4-3-2-11012345¢6 7829




_(1)
1)y =00 gy y =37 3y g _[3] ’ 4y ¥ =3"

A 2. Pemmre ypasHerne 3 =27.

1) 1; 2) 4; 3)-1; 4) 0.
A 3. VKaxuTe IPOMEKYTOK, COIEpIKAIIHil KOpeHb ypaHeHns 4™ 47 =47
DGl 2082 3)(2:3.9); 4) [4; 10)
3" '[81- 33X] =0.
A 4. Pemute ypaBHeHUE 27
7. 7. 1 1
1) 3 2) 3 3) 3 4) 3.

A 5. Pemnte HEpaBEHCTBO 03">03""".
1) (- 003~ 1) U (7;400); 2) (- o03- 7) U (1;+00); 31,7, 4)(T7;1).
)XHO >(\/E- 2)10_X.

A 6. Halimute HanOoJpIee 1eiioe peleHne HepaBeHCTBa Vio- 2
1)—1; 2)-2; 3)-5; 4) —-10.

Bl. Pemmre ypaBHenme4 - 2=-2". B oTBeTe yKaXUTe KOPEHb ypPABHEHUS WU
CYMMY KOPHEM, €CIIH MX HECKOJBKO.

B2. Haiinute HamMeHbIee 1EN0€ YNCIIO0, TPUHAIEKAIIEE MHOKECTBY PELICHUN

2x+4 > i

HEPABEHCTBA 32
. :2\4):-6\ _ 4‘3)(-4‘.
B3. Haiinure nymu pyukuuu Y
TecT 0 TeMaM «Jlorapugmsel. Jlorapudmuyeckue ypaBHeHHsI 1 HEPABEHCTBA)
Bapuanr 1

Al. Kakoii hpopmynoit 3agaetcst GyHKIHS, Tpa@uK KOTOPOH N300pakeH Ha PUCYHKE?
I
43

3

=

14

+ B — +—t— +—t —t—t +—t— i

—7—6—5—4—3—2—11”0 23 456 78 910
2]

1) y :4x; 2) y :2x; 3) y :log4x; 4) y :10g2 X.
A 2. Beruucnute 13°%7 - 2.
1 13; 2)9; 3) 22; 4)5.

log,, , 64
A3. Borunciure 0807227 108, 44’
)4 2) -2; 3)8; 4)-6.
A 4. Pemurte ypaBHEHHE log,(x- 2) =2.
1) 10; 2)8; 3) 4; 4 11.

log,, x <4.

A 5. Pemure HEpaBEHCTBO
1) (O 0,0016] 2) (- 00;0,0016) 3) [0,0016;+x) 4) [0,016;+00)



2
A 6. Haiinute Haubonbliee LeIoe pelieHHe HEPaBEeHCTBA log, [x* +6) <log, 5x.

1) 2; 2) 3; 3) 4; 4 1.

2 —
B4. Pemmire ypaBHEHHE x” - 4)iog, (- x) =o0. B orBeTe ykaxkute KOpPEHb ypaBHEHHUS
UM CYMMY KOPHEH, €CIIH X HECKOJIBKO.

~ o logys9 — 2
BS. HaiizuTe Mpon3Be/IeHIe KOPHEil yPaBHEHHS =log, (x” +2x).

y =logﬁ(2x- 3)

B6. [Ipy kakux 3HayeHUsX x rpapuk GyHKUIUU JIEKUT BbILIE

npsimoit ¥ =47

Bapuanr 2

A 1. Kakoii hopmymoit 3agaercst GyHKIUA, TpauK KOTOpOH N300pakeH HA PUCYHKE?
4

(%]

(1Y)
1) y :2"; 2) y :10g2 x; 3) Yy _[ 2] 5 4) y :logoé .
A 2. Boruuciure 17797 +17.
D17 2l0; 3)20: 424
1 1
210gzg— 10g2§
A 3. Beruncaure log, 256
1 1
1)-0,25; 2) 4; 3)16; 4) 4.
logz(x- 3) =2.

A 4. Pemnre ypaBHEeHUE
1)7 2)3 3) 11 4) 4

log,, x <2.
A 5. Pemnte HEpaBEHCTBO Eo7

1) (0,49;+0) 2)[0.:49:+00) 3y [4.9:+0) 4y (0; 0,49]

2
A 6. Haiimure Haubobllee LEnoe PEIEHHE HEPABEHCTRA log,; x* +12) <log 7.

1) 0; 2) 3; 3) 4; 45.

2 —
B1. Pemmre ypaBHeHHe(x' S)log,,(2- x)* =0.

UM CYMMY KOpHGI;'I, CCJIN UX HCCKOJIBKO.

B oTBere ykaxkute KOpeHb ypaBHEHHS

2 _
B2.Haiinure cymmy KOopHEil ypaBHEHUS log, lx” +3)- log, x =2.

y =10g0’3(2 - 3x)

B3. [Ipu kakux 3Ha4eHUsAX X rpa@uk QyHKIUU JIEKUT BBILIE MPSIMOU

y =1?

Tema 1.3.Tpuronomerpuueckue GopMyibl

«¥Yrasl M uX usMeperus. OmnpeaejieHue CHHYCa, KOCHHYCA, TAaHICHCA H
KOTAHI'€HCa)

Yacre I



T

1. I'pagycnas mepa yria 6 paz paBHa:
1) 150° 2) 330° 3) 210° 4) 420°
2. Touka eIMHUYHON OKPYKHOCTH C a0CIIUCCO -1 COOTBETCTBYET YHCIY:

T 3
D2 T 3) 2 4) 27
3. Haiizure BbIpaskerue pisasSina | ecqy 08 =b u 7w <a <2z,
Di-b; ARy R gy
4. V3 naHHBIX 4KceN BbIOEpUTE HaubOOIbIIIeE:
2sin - L5 cos tgz—ﬂ
D3 2) "6 3 6 4 "3

Lid

5. Opna u3 xleKM, N, C, PcootBerctByer unicay 3 . Kakas uMeHHO?

ny M N

2) M,

3) P;

4) C. >
NI

c P
6. Pacronoxkxute B TOpSAAKE ~ BO3pacTaHUsS  YHUCIIA abc  ecnn
a =c0s90°, b =cos225°, ¢ =cos360° .
1) b,a,c . 3) a,b,c.
2 9
2) b,c,a. 4) a,c,b.
. 18x 0: T ]
SiIn —— ;—
7. IllpuBenute 5 K TPHTOHOMETPHYECKOH DYHKIMU U3 IPOMEXKYTKA | 2
. 21 . 27
sin —— in 1.6z S —- .
1) - 5 2) SmLoT . 3) S 4) npyroi OTBET.
8. Kakue u3 yClioBHi MOTYT BBIIIOJHSATHCS OJHOBPEMEHHO:
1) sina =1 W 3) sina =0,3 u cosa :-0,7;
. 8 1 . 2
smo =—— CoOSo =— smo =—— coso =——
2) 3 un 3 ; 4) 2 wu 2
Yacrs 11

JT JT

1. Paguannas Mepa JBYX YIJIOB TPEyrojbHHKa paBHa 3 u 4. Haiigurte rpamycHyro
Mepy Ka)KJI0TO yIJIa 3TOr0 TPEyTrOJbHHKA.
2. CKOIBKO 4YHCEI Ha MPOMEKYTKE 037

OKPY>KHOCTH C OpAUHATON -1.

COOTBCTCTBYCT TOYKC CIUHUYHOU



3. Haligure 3Hauenue sin120°

2
4. HaiinuTe BCce 3HaYEHUs X, P KOTOPBIX BBIPAXKEHHUE COSX HE UMEET CMbICaa?
5. Paguyc-BexkTop ToukM M €IMHUYHOM OKPY)KHOCTH IIOBEPHYJICS U3 HA4aJIbHOI'O
NOJIOKEHHUSI Ha yroJ, paBHbI 240°. Kako#l myTh npolia 3Ta Touka?
Paznen 2 I'eomerpus (10 kiaacc)
Tema 2.1. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
Bonpocel o TeMe «KAKCHOMBI CTEPEOMETPUH U NPOCTEHINME CAEACTBHSA U3 HUX»
3ananue 1.0meemv na npeonosricennvie 6onpocvl. B karxxcoom omeeme 000cHyil
C6010 MOUKY 3PeHUs.

1) BepHo sn, 4TO €CiIM KOHLBI OTPE3Ka JIeKaT B IaHHOM IJIOCKOCTH, TO M €r0 CeperuHa
JICKUT B 3TOU IJIOCKOCTH?

2) MoryT 11 ABE MJIOCKOCTU UMETh OOIIYI0 TOUKY, HO HE UMETh 00IIei mpsiMoi?

3) ToukaAd He nexuT B miockoctd KMN. HazoBute npsmyro nepeceueHus MmiIoCKoCTen
AMNwn AKM.

4) Jaunbl Toukud, B, Cu D. I1110cKOCTh 0 IPOXOIUT Yepe3 NpsAMYyto AB, HO He MPOXOIUT
yepes Touky C. [Ipambie ADu BC niepecekarorcsi B Touke B. CKOJIbKO JaHHBIX TOYEK
JIEXKUT B TUNIOCKOCTH 0.7

5) B mpoctpanctBe AaHbl npsMas u Touka. CKOJBKO pa3IMYHBIX IUIOCKOCTEM MOXKHO
4yepe3 HUX MPOBECTU?

6) BepHo nu, 4TO eciiu TpH JaHHBIE TOUKH JIEXKAT B OJTHOM MIIOCKOCTH, TO OHU HE JIeKaT
Ha OJTHOW MpsIMOM?

7) MoryT 11 Tpu npsMble UMETh OOLIYIO0 TOUKY, HO HE JIEKaTh B OJJHOU TIOCKOCTH?

8) Ilmockoctu CBDuEDC nepecekaroTcs o npsimoil a. HazoBure aBe TOUKH, Jexaliue
Ha MPSIMOH 4.

9) Haubl ToukuAd, B, C u D. Ilnockoctb o mpoxoauT uepe3 ToukuB, C u D, HO HE
IIPOXOJUT Yepe3 ToOUuKy A. HazoBuTe Tpy M3 TAHHBIX TOYEK, KOTOPBIE MOTYT JIEKATh
Ha OJTHOU MPSIMOM.

10) Tpu npsmble nepecekaroTcsi B Touke A. Uepe3 JaHHYIO TOYKY HEO0OXOIUMO
IIPOBECTH IUIOCKOCTB, COACPIKALIYI0 POBHO JIBE U3 TPEX AaHHBIX NPsAMBIX. CKOJIBKO
TaKHUX IJIOCKOCTEW MOXKHO IMPOBECTU?

11) BepHo nu, 4TO eciau 4yepe3 4YeThIpe TOUYKUM MPOXOIAUT IUIOCKOCTh, TO Takas
IJIOCKOCTh — €JUHCTBEHHAs?

12) MoryT 11 Tpu npsIMbIE, TMEPECEKAIOIINECS B OAHOM TOYKE, OMNPEACNATh B
MIPOCTPAHCTBE POBHO ABE MJIOCKOCTH?

13) [Ipssmbie AB, AC uAD He nexar B OJHOM MmIOCKOCTH. ToykaE IEXKUT B
mrockoctu BCD. Ha3zoBute npsamyto nepeceuenus miockocred ABE u BCD.

14) Hanbl Toukud, B, C, Du E. [110CKOCTb 0. TPOXOJUT Yepe3 TOUKU A u B, HO HE

npoxoauT yepes Touku C,D u E. Cpenu JaHHBIX TOUEK HA30BUTE TOUYKY, KOTOpas He
MOXKET JIe)KaTh Ha IpsIMOi AD.

15) B mpocTtpaHcTBe qaHbI ABE TIepeceKaonnuecs IpsMbIe M TOUKa, He JIeKaIias HA
Ha oJHOM U3 HUX. CKOJIbKO pa3IMYHBIX IJIOCKOCTEH, COAEpKallluX BCE TPU JIaHHbBIE
(buUrypbl, MOXHO MPOBECTU B TPOCTPAHCTBE?
3aganme 2. 1) Omnpenenute yuciao BepHinH, pEdbep W rpaHeil: a) S-yrojbHOUN
MPU3MBI; 0) N — YTOJIBHOM MPU3MBL.



2) Haiigure uncio quaroHaneil: a) 6-yrojbHOW MPU3MBbI; 0) N — YrOJIbHON IPU3MBL.
Bomnpocel no teme «B3anMHoe pacnosioxkeHne NPAMBIX B IPOCTPAHCTBeE.
IHapajieabHOCTh NPAMON M MJIOCKOCTHY.

1) BepHo a1, 4yTO /1BE MapajieabHbIE NPSAMbIE JE€XKAT B OJHOU IJIOCKOCTH?

2) Moxer 1M npsmMasi, napajuiesibHas IUIOCKOCTH, MepeceKaTh KaKyro-IM0O MNpIMYIO
ATOM IIOCKOCTH?

3) Onpenenute B3aUMHOE PACIIOIOXKEHHE MPSIMOM a W TUIOCKOCTH O , €Clu a|| b, u
npsimasi b nepeceKkaeTIIoCKOCTh o7

4) Jlana mwiockocts P u npsmeie a,bu c. V3BecTHO, 4TO OfHA W3 JAHHBIX MPSMBIX
napasuielibHa IJIOCKOCTH B . Hasosure ATy TOpAMYI0, eciua| c¢, mpsMbeie bu ¢

[IEPECEKAIOTCs, a NIPAMAst CIEKUT B INIOCKOCTH

5) IlocTaBbTE BMECTO MPOIYCKa CIOBA IPAMON» UM KIUTOCKOCTH» TaK, YTOOBI TAaHHOE
yTBEpXKACHHE ObLIO BEpHBIM: «JIBe mpsiMble, MapajjielibHble HEKOTOpOH . . .
I1apajuIeIIbHBDY.

6) BepHo 5M, 4TO €ciu OJHA W3 JBYX MApPAUIEIbHBIX HPSIMBIX JIEKUT B HEKOTOPOU
IJIOCKOCTH, TO ¥ BTOPAs IPsIMast JIEKUT B 3TOU IJIOCKOCTH?

7) Moxer 1M mpsMass B HNPOCTPAHCTBE IEpPECeKaTb OJHY M3 JBYX MapajulesIbHbIX
IIPSIMBIX, HO HE MEPECEKATh IPYTYIO?

8) Ompenenurte B3aMMHOE PACIOJIOKEHUE MPSMOM a U MIIOCKOCTH 0. , €CJIU B TUIOCKOCTH
0 HE CYLLECTBYET IPAMOM, IEPECEKAIOLIEH a.

9) aHa mIOCKOCTB P ou npsiMbele a,bu ¢, Tpu4€M JIB€ U3 TPEX NAHHBIX MPAMbBIX
napasuiesbHbl. HazoBUTE napasuienbHble IPsMBIE, €CIIN NPSIMasia JIEKHUT B TNIOCKOCTH

B, b|| p , a IpsAAMasi ¢ IEPECEKaeT MIOCKOCTh B

10) [locTaBbTE BMECTO MPOITyCKa CJIOBA «IPAMAash WIH «IUIOCKOCTHY» TaK, YTOOBI
JaHHOE YTBEpXkKAeHHE ObUIO BepHbIM: «Eciii HeKoTopas . . . NapajuieiabHa KaKJI01 13
IBYX JAHHBIX MPSMBIX, TO TAHHBIE MPSIMbIE MOTYT NIEPECEKATHCS.

11) BepHo nu, 4TO 1BE NpsMbIE, MAPAIIIENbHBIE OJTHOM IJIOCKOCTH, MTapaJlIeIIbHbI?

12) Moryt nu npsambieAB uCD ObITh NapajuieNbHbIMU, eciiu npsamble AD u BC
MIEPECEKAOTCS?

13) Onpenenure B3aMMHOE PACIOJIOKEHHUE TIPSIMOM @ U TIOCKOCTH 0, eciual| b, bl|

0, ¥ IpsiMast a MEPECEKACTCA C MIPAMOM ¢, JIEKAIIEH B INIOCKOCTH QL.

14) JIaHbI MJIOCKOCTH O U B, nepeceKaroiuyecs no npsMou a, u npsimeie bu c,
npu4€M ABe U3 TPEX MAHHBIX NPAMBIX NapajuienbHbl. HazoBure napajuienbHbIe

NpSIMBIC, €CITM NpsMasi b apaluielbHa o i IepecekaeT P, a npsiMas ¢ Tepecekaet
npsamyto b?

15) [TocTtaBbTE BMECTO MPOIMYCKa CIOBA «IpAMasy WM «IUIOCKOCTB» TaK, YTOObBI
JTaHHOE YTBEp)KAEeHUE ObLIO BepHBbIM: «Eciam HekoTopas . . . TIepecedeHa Tpems
JaHHBIMU TapajUIeJIbHBIMH TPSMBIMU, TO JaHHBIE MpsSMbIe JieXKaT B OJHOU
IUIOCKOCTH.

16) BepHo nu, 4TO ecnu aBe mpsiMble B MPOCTPAHCTBE HE INEPECEKAOTCS, TO OHU
napasuiesibHbI?
17) Onpenenure B3aMMHOE PACIIOIOKEHHUE MPAMBIX aub, €Clu MpsAMasia JEKUT B

IIJIOCKOCTH 0, a TIpsiMasi briepecekaeT MIOCKOCTh 0. B TOUKE, HE JIeKallell Ha MpSIMOi
a.



18) [Ipsimass /mepecekaer IWIOCKOCTh TpeyroibHuka ABCB Touke B. HazoBute
MPSAMYIO0, CKPEIIMBAIOIIYIOCS C /M COIEPKAIIYI0 CTOPOHY JAHHOTO TPEYTOIHHUKA.

19) Omnpenenure, BEPHO JIU HA NIOCKOCMU, 8 NPOCMPAHCmee WIN U HA NI0CKOCMU,
u 6 mpocmpancmee JIAHHOE YTBepxkaeHue: «Ecnu aBe pa3iauyHble NpsSMbIE HE
MIEPECEKAIOTCSI, TO OHM MAPAJIETbHBD.

20) BepHo 5u, 4TO ABE mpsiMble, MapajliedbHble OAHOW IMJIOCKOCTH, MOTYT OBITh
CKPEIIMBAIOIIUMUCS ?

21) MoryT 1M B NpPOCTPAHCTBE JBa YIila C COOTBETCTBEHHO NapaijielbHbIMU
CTOpOHAMU He ObITh paBHBIMU?

22) Onpenenure, Kakoll U3 CllydaeB B3aUMHOIO PACIOJIOKEHUS MPSMBIX aub
HEBO3MOXEH, €CJIU MpsiMas a TIEPECceKaeTCs ¢ MPsIMOii ¢, a b c.

23) [Ipsmoyroneauk ABCD u TpeyroiabHuk BEC He leaTr B OJHOM IJIOCKOCTH.

HazoBute mnpsiMmyro, coaepiKallyl0 CTOPOHY OJHOM U3 JaHHBIX (GUIyp U
CKPEILIMBAIOLLYIOCS C IpsiMOil AB.

24) IlocTaBpTE BMECTO MPOITyCKA CJIOBA «IAPAJUIENIBHBD), (IEPECEKAIOTCS» HIIN
«CKpPEILMBAIOTCA» TaK, YTOObI JAHHOE YTBEP)KAECHHE ObUIO BEPHO Ha IJIOCKOCTH, HO
HEBEPHO B MpocTpaHcTBe: «Eciau ABe NpsiMble HE UMEIOT OOIIMX TOYEK, TO OHH . . .».

25) BepHo 11, uTo 1100ast IIIOCKOCTh, COAEpKaIIas OJHY U3 IBYX CKPELIMBAIOIINX
MPSAMBIX, IEPECEKAET BTOPYIO MPAMYIO?

26) VYkaxxure BCE BO3MOXKHBIE CIy4ad B3aMMHOIO PAaCIOJIOKEHHUS MPSMBbIX aub,
€CJIM MpsIMast a JISKUT B IJIOCKOCTH 0, a TIpsiMasi hriepeceKkaeT MIOCKOCTh 0.

27) [Ipsmoyronbauk ABCD u TpeyroabHuk BEC He JiekaTr B OJAHOM IJIOCKOCTH.
HaszoBute Bce mpsiMble, cojaepkallve JBE BEpPIIMHBI JaHHBIX QUTYp U
CKpellMBarouecs ¢ npsiMoit AB.

ChopmynupyiiTe Kakoe-Tu00 YTBEPKJICHHE O ABYX IMPSIMBIX, HE UMEIOIINX OOIINX
TOYEK, KOTOPOE BEPHO B IPOCTPAHCTBE, HO HEBEPHO HA IUIOCKOCTU

IIpoBepounasi paGora no teme «B3ammHOe pacmojiokeHHe JBYX NPSIMBIX B
NPOCTPAHCTBE. YT0J MEKIY NPAMBIMI

Bapmuanr 1.

1. Jlanbl mapamienbHble MIOCKOCTH o U . Uepe3 Touku A u B MmIOCKOCTH o JaHBI
napajuieibHbIe MpsMbIE, MepeceKaronre miockocTh B B Toukax Al u Bl.
Hanoume A1B1, ecan AB = 5cwm.

2. BepHO, 4TO IJIOCKOCTH MapajUIeNbHbI, €CIM IpsAMas, JIeKallas B OJHON IMJIOCKOCTH,
napajuiesibHa IpyTrou MI0CKOCTU?

3. JIBe mIOCKOCTH MapajiienbHbl MeXTy co0oi. M3 Toukn M, He jexareit Hu B OJ{HOM
U3 OTUX IUIOCKOCTEH, HHM MEXIY IUIOCKOCTSMHM, IPOBEIEHBI [BE NpPSIMBIE,
MepeceKarolie 3TU IIJIOCKOCTH COOTBETCTBEHHO B Toukax Al m A2, Bl u B2.
H3BectHO, uTo MA1=4cMm, B1B2=9cMm, A1A2= MBI.

HaiioumeMA2uMB2
Bapuanr 2.

l. Orpeskn ABu CDmnapamnenpHbIX NpsAMBIX 3aKIIOYEHBI MEXKIY NapaJlIeIbHBIMU
MJIOCKOCTSIMH.

HanioumeAB, ecntu CD=3cm



2. BepHo nu yTBepkKAEHUE, 4YTO IUIOCKOCTH NapajuielibHbl, €CJIH JIBE MPSMbIC
JIe)KAIKME B OAHOM IUIOCKOCTH, COOTBETCTBEHHO MAPAJJIEIbHBI ABYM MPSIMbIM APYTrOn
IJIOCKOCTU?
3. JIBe MJIOCKOCTH TapasuielibHbl MexAy coboi. M3 Toukm M, He nexamniedl HU B
OJIHOM W3 3THUX IUIOCKOCTEN, HH MEXK]Y IUIOCKOCTAMH, MPOBEAECHBI JIBE MPIMBIE,
MEPECEKAIOIINE ATH IJIOCKOCTHM COOTBETCTBEHHO B Toukax Al m A2, Bl u B2.
H3BecTHO, uTo MA1=4cMm, B1B2=9cMm, A1A2= MBI.
HaiioumeMA2uMB?2
Hepnenaukyasip 1 HakjJOHHasA. CBOMCTBA MEPHEHAUKYJISAPHOCTH MPSIMOH U
IUIOCKOCTH.
1 BapuanT
Yposens A.
Omeemv Ha npeonoixcennvle gonpocwvl. B karxxcoom omeeme odocHuyil ceoo mouxy
3penus.
1. MoryT 51 CKpemuBaroIMecs MpsIMble ObITh TEPIEHIUKYISIPHBIMU?
2. Kakue Mexay coOoii 1Be MpsMble NEPIEHIUKYIISIPHBIE K OJHOU IIIOCKOCTH?
3. MoryT 11 ObITh L x oxmoit mTockocTH aBe CTOPOHBI OJTHOTO TPEYTrOJIbHUKA?
4. Ilpsimas L x oxroit u3 JIBYX TE€PECEKAIOIIMNXCS MIIOCKOCTEH, MOXKET JIU OHA OBIThH
Lk IpyTrou

TJIOCKOCTHU?
5. Ecimu 1Be II0CKOCTH 1k OJTHOM MPSMOM, KAKOBBI OHU MEXK]Ty COO0M?
6. CKOJIbKO HAKJIOHHBIX MOYXHO IIPOBECTHU U3 OJTHOM TOYKHU K MIIOCKOCTH?
7. MOXeT 1u yroyi MeKIy MpsSIMOM U TUIOCKOCTBIO ObITh paBeH 70°?
Yposens B.
Pewiume 3aoauu.
8. Ilepexyiamuua JUIMHOW 5 M JIEKUT CBOMMH KOHIIAMU Ha JBYX BEPTHKaJIbHBIX
cToJI0ax BBICOTOM 3 M

u 6 M. KakoBo paccTosiHre MeXAy OCHOBAaHMSIMU CTOJIOOB?

9. 3 TOYKM K IUIOCKOCTH IPOBEACHBI JIBE HAKJIOHHBIE, paBHbIE 5CM U 8 CM.
[Tpoekuust ogHo W3 HHUX Ha 3 cMm Oonpme papyroi. Haiinure mnpoexkunu

HAKJIOHHBIX.

Yposens C.

10. Paccrossaue ot Toukum M A0 KaXAOW W3 BEPUIMH IPABUIBHOIO TPEYTrOJbHHUKA
ABCpaBHO 4cm. Haitgute paccrossaue ot Touku Mno minockoctu ABC, ecnu AB =
6cm.

2 BapuMaHT

Yposens A.

Omeems Ha npeodnodcennvle 60npocvl. B kaxcoom omeeme 000cHyli c6010 MOUKY
3peHus.

1. Kak pacnionoskensl ApyT K ApyTy p€Opa, BRIXOASIINE U3 OJJHOW BEPIINHBI KyOa?

2. Eciin oHa M3 JBYX NapaJUieibHBIX MPSMBIX IEPHEHAUKYISIPHA K IUIOCKOCTH,
OyZeTt u BTOpast mpsiMasi, TOXKeE MEePIEHAUKYIISIPHA K 3TOU MIIOCKOCTH?

3. MoryT 11 OBITh L % oxmoit mIockocTH aBe CTOPOHBI Tpaneuun?

4. YTo Ha3bIBAIOT PACCTOSIHUEM OT TOYKH J10 TNIOCKOCTH?



5. CKoNBbKO MEPHEHIUKYIISIPOB MOKHO MTPOBECTU U3 OJTHOM TOUYKHU K TIIIOCKOCTHU?
6. MoeT 11 epreHIuKyIsp OBbITh JUIMHHEE HAKJIOHHOW , IPOBEIEHHON U3 ATOM XKe
TOYKH?
7. MoeT 1 yroj Mexay npsMOM U IJIOCKOCTBIO ObITh paBeH 120°7?
Yposens B.
Pewiume 3aoauu.
8. Kakoil JIMHBI HYXHO B3Th MEPEKIAJUHY, UTOOBI €€ MOXXHO OBLIO IMOJOXKUTh
KOHIIAMH Ha JIB€ BEPTUKAJIbHBIE OMOPHI BBICOTOM 4 M M 8 M, MOCTaBJICHHBIC Ha
paccTositHud 3 M OJlHa OT JPYyToit?
9. 3 TOYKM K IUIOCKOCTH TPOBEAECHBI [IBE HAKJIOHHBIE, OJHA W3 KOTOpPHIX Ha 6
cM JuinHHee apyroi [Tpoekiuy HakJIOHHBIX paBHBI 17 cM u 7 cMm. Haitaure AjuHbI
HAKJIOHHBIX.
Yposens C.

10. PaccTosinue ot ToukuK 10 Kaxka0u u3 BepiiuH kBajapata ABCDpasuo Scm. Haitnure

pacctosinue oT Touku Kno miockoctu ABC, eciiu AB =3 V2 CcM.

Q000 1IeHH I TECT I NPOBEPKH 3HAHUM 110 TeMe

1 BapuanT

Yposens A.

1. Hammncats 0603HaYCHUE TMPSMBIX.

2.Hanmucatb 0003HaYE€HHUE OTPE3KOB.

3.Hanucarbs 0003Ha4YeHHE YIIIOB.

4. Hanucats 0003HaY€HHUE MIOCKOCTEH.

5.CKOJIBKO ITIOCKOCTENW MOKHO MPOBECTH YEPE3 OHY MPSAMYIO?

6.CKOJIBKO IOCKOCTEW MOKHO ITPOBECTH YEPE3 JIBE MAPAIIICIBbHBIC IPSIMbIC?
7.CKOJIBKO IIOCKOCTEW MOKHO ITPOBECTH YEPE3 JIBE MEPECEKAOIIUECS MPAMBIE?

8. CKOJIBKO IJIOCKOCTEH MOYXHO MPOBECTH Yepe3 JIBE CKPEIIUBAIOIIUECS TIPSIMbIe?

9. Ilpsimblea u 6 mapayienbHbl TpsiMoit ¢. Kak pacnosioxkeHbl Mexay co0oi nmpsiMbie
aueg?

10./Ise mockocTH mnapaiesibHbl OJHOW THpsMOM. llapauienbHbl I OHU MEXAY
co0oii?

11.ITnockocts o || B, o *y= a, P X y= 6. UT0o MOXKHO CKa3aTh O MPSAMBIX d U §?
12.YV TpeyronpHuka ocCHOBaHHME paBHO 18 cm. Uemy paBHa CpenHss JHUHUSA
TpEeyTroJbHUKA?

13.CtopoHbl OCHOBaHHMS Tpamneuuu paBHbl 12cM u 7cMm. UeMy paBHA CpeliHsIsl JIMHUA
Tpanenun?

14.Y paHHOTO YeETBHIPEXYrOJbHUKA MPOTUBOIOJIOKHBIE CTOPOHBI PpPaBHbI U
napasuienbHbl. Jluaronanu paBHbl 15cm u 13 cM. SIBiseTcss M 4eThIPEXYrOJIbHUK
MPSMOYTOJILHUKOM ?

Yposens B.

15. Touku K, M, P, T He nexar B OAHOM IUIOCKOCTH. MoryTt nu mpsmele KM u
PT mnepecexkarbcs?

OTtBeT 000CHOBATH.

16. CxematnuHo u300pa3uTh IUIOCKOCTh ¢ B BUIE Napamienorpamma. BHe — ee
IIOCTPOUTHL OTPE30K AB, He mapauienbHblid €i. Yepe3 KOHUbI oTpe3ka AB u ero




cepeauHy M TpoOBECTHM MapaJUieIbHbIE MPAMbIC, MEPECEKAIOUIUE IMIOCKOCTH? B

Toukax A, Bm M,;. Hailtu nyinHy oTpeska MM, ecniu AA/=13 m, BB=7 M.
Yposens C.

17. lanbl ABE mapaJuleabHbIE IIJIOCKOCTU M HE JeXallas MeXIy HUMU Touka P. /IBe
npsMble, TPOXOASIINE Yepe3 TOUKY P NepeceKkaroT OJMKHIO K TOUKe P II0CKOCTh
B TOYKaX A; u A>, a JadbHIOK B TOYKaX B; U B> cooTBeTCTBeHHO. Hailaure nimunHy
oTpeskaB;B, ,eciu AiA>=6cmu PA; :AB;=3: 2.

2 BapMaHT

YpoBensb A.

l.Hanucarh 0003HaUeHHE IIOCKOCTEM.

2.HanucaTth 0003HaYEHUE MPAMBbIX.

3.Hanucarb 0603HaUeHKE YIIIOB.

4.Ha3oBuTE OCHOBHbIE (DUTYPBI B IPOCTPAHCTBE.

5.CKOJBKO IITOCKOCTEN MOYKHO MTPOBECTH YEPE3 TPU TOUKU?

6.MoryT 11 npsiMas U IMJIOCKOCTh UMETh JIBE OOIIHNE TOYKH?

7.CKONBKO IIJIOCKOCTEM MOXKHO MPOBECTH 4YEpe3 NPSMYI0 U HE JIEKALIyI0 HAa HEl
TOYKY?

8. CKOJIbKO MOKET OBITh OOIINX TOYEK y MPSMOM U TIOCKOCTH?

9. Bcerna niu uepe3 ABe NapajuIesIbHbIE NPSIMbIE MOXHO IPOBECTH IJIOCKOCTB?
10.BepHO 1M, 4YTO IUIOCKOCTM MapajuleibHbL, €CIW MpsMas, Jexamas B OJIHON
IJIOCKOCTH, TTapajuieIbHAAPYrol MIOCKOCTH??

11.ITnockocth o || B, mpsiMasi m JISKUT B TUIOCKOCTH .. BepHO 1u, 4To mpsiMas m
napajuienabHamiockoctu f3?

12.YV TpeyronpHuka ocHoBaHue paBHO 10 cm. Uemy paBHa CpenHssl JMHUSA
TpeyrojbHUKa?

13.CTopoHbl ocHOBaHMS Tpanenuu paBHbl 13cm u 4cm. Uemy paBHA cpeaHsis TUHUS
Tpanenun?

14.BepHO 11, 4TO €Ccau JBE CTOPOHBI TPEYTrOJbHUKA MAapajuIeNIbHBl IUIOCKOCTH 0,
TO U TPEThSI CTOPOHATPEYIOJbHUKA apajulesIbHa IIIIOCKOCTH 0.7

Yposens B.

15. Ilpssmbie EN n KM He nexar B OJHOM IUIOCKOCTH. MoryT i npsmsie EM u
NK mnepecekarbcs?

OtBer 00OCHOBATb.

16. CxematnuHo u300pa3uTh IUIOCKOCTh ¢ B BUIE Napamienorpamma. BHe — ee
IIOCTPOUTh OTPE30K AB, HE mapajuienbHbId ed. Uepe3 KOHUBI OTpe3ka AB u ero
cepenrHy M mpoBecTH NapajulesibHbIe NpsMble, MEepeceKarolue IMIOCKOCTh & B

Toukax A;,Bm M,;. Halitn 1jinHy OoTpe3ka MM 1,econ AA=3 M, BB;=17 m.
Yposens C.

17. anbl 1Be mapayiieiabHbIE TUIOCKOCTH M HE Jie)Kalllas MEeX1y HUMH Touka P. /[Be
IpsIMBIC, TIPOXOJIAIINE Yepe3 TOYKYP IepeceKaroT OIMKHIO K TOUKEP IIOCKOCTh
B TOUKax A; U A,, a JadpHIOIO B TOuYKax B; u B, coorBercTBeHHO. Haitaute miauny
orpe3ka BB, ,eciu A A>=10cmu PA; :A:B;=2: 3.

Tema 2.2. MHOrOrpaHHHUKHN

Tect mo Teme «MHOrorpaHHUKMN



Bapuanr 1

1. BepHoe yTBepKI€HHE

a) MapajuieJenuIe]] COCTOUT U3 LIECTH TPEYTOJIbHUKOB;

0) MPOTUBOIOJIOKHBIE FPaHU MapajlIeNIeNUIea UMEIOT OOITYI0 TOUKY;

B) JMaroHalld NapajUlesieNuIela NEPEeceKalTCsl W TOYKOM IMepeceyeHust AeNsuTcs
MOTIOJIaM.

2. KonnuecTBO pebep 1mecTUyroabHON Mpru3Mbl

a) 18 0) 6 B) 24 r) 12 n) 15
3.HaumensImiee ynciio rpaHei MpU3MbI
a)3 0) 4 B) 5 r) 6 )9

4. He aBnsieTcst mpaBHJIbHBIM MHOTOTPaHHUKOM

a) IpaBUJIbHBIN TETPadIp;

0) mpaBUIIbHAS TIPU3MA;

B) MIPaBUJIbHBIN J10JE€KAIP;

I') IPaBUJIBHBIN OKTa3Ip.

5. BepHoe yTBepxKACHUE:

a) BBIMYKJIbI MHOTOTPAHHHUK HA3bIBACTCS MPABUIIbHBIM, €CIIM €r0 I'paHu SIBIISIOTCS
MPaBWIbHBIMU MHOTOYTOJIbHUKAaMH C OJHUM U TE€M K€ YUCJIOM CTOPOH U B KaXKJOU
BEpIIMHE MHOTOTPAHHUKA CXOAMUTCS OJJHO U TO K€ YUCIO pedep;

0) mpaBuJIbHAS TPEYToJIbHAS MUPAMUJIA U TPABWIBHBINA TETPAP — ATO OHO U TO ¥KE;
B) IUIONIaJb OOKOBOM MOBEPXHOCTH MHPAMHUJIbI paBHA TMPOMU3BEICHUIO MEpUMETpa
OCHOBAHHMSI Ha BBICOTY.

6. Beicota GOKOBOI T'paHU MPAaBWIBHOW MUPAMHJIBI, IPOBEACHHAS U3 €€ BEPIIMHBI,
Ha3bIBACTCS

a) IMaroHajblo;

0) MeIMaHOM;

B) anoeMoii.

7. CBOMCTBO MUpaMUIbL: €CIU JBE FPAHU MUPAMUIBI IEPIEHANKYISIPHBI OCHOBAHMIO,
TO UX JIMHUS TIEPECEUCHUS SIBIISICTCS

a) BBICOTOM MUPaMU/IBI

0) anodemoit mupaMu bl

B) paJInyCOM OKPY>KHOCTH, OIIMCAHHOW OKOJIO OCHOBaHUS

8. Jlnuaronasib MHOrOTpaHHUKA — 3TO OTPE30K, COSAUHSIOIINN

a) MoObIe JIBe BEPIIMHBI MHOTOTPAHHUKA,

0) JIBe BEPIIMHBI, HE MPUHAJICKAIIE OJHOW IpaHu;

B) JIB€ BEPIIMHBI, TPUHAIJICKAIINE OJHOU TPAHH.

Bapuanr 2

1. BepHoe yTBepxaeHue

a) TeTpa’Ap COCTOUT U3 YETHIPEX NapaJIeIOrPaMMOB;

0) OTpe30K, COEAMHSIOUMN MPOTUBONOJIOXKHBIE BEPIIMHBI MapajlIeNICHIE A,
Ha3bIBAETCA €r0 IMarOHAJbIO;

B) Mapasuiesienune; ] UMeeT BCEro MIeCTh pedep.

2. KonnuecTBOo rpaHeil MIECTUYTOIbHON IPU3MBI

a) 6 0) 8 B) 10 r) 12 n) 16

3. Haumennbliiee yncio pedep npu3Msl



a)9 0) 8 B) 7 r)6 n) 5

4. He saBiisieTcsl NpaBUJIBHBIM MHOTOI'PaHHUKOM

a) MPaBUJIbHBIN TETPadAp;

0) MpaBWIBHBIN 10JEKAIP;

B) IpaBWJIbHAS TUPAMU/A;

I') IPaBUJIbHBIN OKTA3IP.

5. BepHoe yTBeEpKICHUE:

a) MPaBUJIbHBIN 0JIEKa3/]p COCTOUT U3 BOCBMU IPABUIIBHBIX TPEYTOJbHUKOB;

0) MpaBUJIBLHBIN TETPadApP COCTOUT U3 BOCBMH MPABUIIbHBIX TPEYTOJILHUKOB;

B) MPaBWJIbHBIA OKTAdApP COCTOUT U3 BOCHMU MPABWIBHBIX TPEYTOJIHLHUKOB.

6. YceueHHas mupaMK/ia Ha3bIBae€TCs IPaBUIIbHOM, €CITU

a) €€ OCHOBAHUS — IIPABUJIBHBIE MHOTOYTOJIbHUKUY;

0) OoHa mMoJyuyeHa CEYEHUEM MPABUIBLHOW MUPAMUIbI IUIOCKOCTHIO, MapajlieNbHON
OCHOBAHHIO;

B) €€ OOKOBBIE I'PaHU — IPSIMOYTOJIbHUKH.

7. CBOHCTBO mNUpaMuIbl: €cid OOKOBbIE pedpa NUpPaMHIbl PaBHOHAKIOHEHBI K
OCHOBAHMIO, TO OHH paBHbI, a BEPIIMHA MHPAMHUJIBI TPOEKTHPYETCS B LIEHTP
OKPY>KHOCTH

a) OMKMCAaHHOM OKOJIO OCHOBAHMS;

0) BNMCAHHOW B OCHOBaHUE;

B) OCHOBAHUSI.

8.Anodema — 310

a) BBICOTA TUPAMHU/IBI;

0) BbIcOTa OOKOBOM TpaHu TUPAMUJIbL;

B) BbICOTa OOKOBOM rpaHu MPABWIBHON MTUPAMUJIBI

Paznen 3 Aareopa (11 kaacc)

Tema 3.1. TpuronomeTpuueckre ypaBHEHU U (PyHKIIMH

I BapuanT

3apanue 1. Pemnre ypaBHeHUs:
sin (2x- %) =1 2c0s (x- 1) =1
2 X 2 X '\/g

cos"—-sin“— =—— cos5xcosdx +sinSxsin 4x =-

3) 2 202 4) ;

cos x’ =1
2

)

o | =

5) .
3amanue 2. YKaXuTe HAUMEHBIINN MOJIOKUTEIbHBIA KOPEHb YpaBHEHHUS! (Pe3yIbTat
MIPEJCTaBbTE B IPALyCHON Mepe).

tg (4x+60°) =43

3amanue 3. YKaxkure HAMMEHBIINN HEOTPULIATENbHEIN KOPEHb YPABHEHHUS
sin’x- 6sinx+5 =0_
3ananme 4. Haiiure xopeHs ypaBHemms 008 (7~ X) =sin2x

, IMIPUHAAJICKAIICTO
T ZJrJ

OTpPE3KY |



1- 2cosx- —5— +1g’x =0
3anaunme S. Pemute ypaBHenus: 1) cos™ x ;
2) sin” x - 3sin xcosx +2cos’x =0
II BapuanT
3ananue 1. Peunre ypaBHeHUS:
2sin (x+2) =43 cos (Z - 3x) V3
6 ; 2 3 2
3) sin’x- cos’x =1; 4) sin2006xc0s2005x - sin 2005x cos 2006x =- 1

5) 3sinV* =0

3aganue 2. YkaxuTre HaUMEHbIINN MOJIOXKUTEIbHBIM KOPEHb YpaBHEHUS (pe3ysbTar
IpEeCTaBbTE B IPayCHON MeEpE).

tg (2x+15%) =1

3aganue 3. Ykaxxute HaMOOJBIINI OTPULIATENBHBIN KOPEHb YpaBHEHUS
6sin’ x +11sinx +4 =0

6¢cos (- x) =sin2x

3ananme 4. Haiinute KOpeHb ypaBHEHUSA , TIPUHAJIEKAIIETO
OTpE3Ky | 21],

1- 2cosx- ——+1g°x =0
3aganue S. Pemure ypaBHeHue: 1) cos” x :

2) 2sin” x +sin 2x +cos* x =2,5 ]

Tect TpUroHomerpuyeckue GyHKIUU

Bapuanrt I
Yacrs |
1. Haiimure 06macts 3HaueHuii Gyskun 2= 3 S0 X
1
Z=-cos3t
2. Onpenenure nepuo GyHKIUU: 2

3. SIBnsercs i pyHKIUS YETHON MM HeuéTHOM: 2= SNt

z=4 cos (t+2)
4. Haiinute Hynu QyHKIINH: 4

5. OnpeenuTe HAMOObIIEE H HANMEHBIICE 3HAYCHHS QyHKIuK: ~Z=0 Sint+2
Yacrs 11
Z=3 cos (t—l)
1. IToctpoiite rpaduk GpyHKIMHU 3
Havinure nis nanHo#M QyHKINN:
1) oGnacTh onpenenexus;
2) MHO>KECTBO 3HAYCHUI;
3) HanOounblliee ¥ HAaMMEHbIIIee 3HAUCHUS, TIPY KaKUX 3HAYCHHSIX ¢ JJOCTUTAIOTCS,;
4) HenpepbIBHOCTS;
5) nepuon;
6) 4€THOCTH/ HEUETHOCTD;
7) Hynu;
8) MPOMEKYTKHU 3HAKOTIOCTOSIHCTBA,
9) npomMeKyTKH MOHOTOHHOCTH.



Tpuronomerpuyeckue ypaBHeHUSI W HePaBeHCTBA.
1 BapuanT
Al. arccosa HMMeEET CMBICI, €CIIH:

a) a€[0;7]; 6) a€[-1;1]; B)a€[-2;2 J;r) a<(-1;1).

b

A2.Pemiennem ypaBHeHust cosx =0 sBISIOTCS:

T T
a)x=2+427n, n€Z; 6)x=71n,n€EZ; B)x=2+7n,n€Z; r) x ="+27Tn, n€Z.

A3. Beruucnure: arcsin 0 + arctg\/g

g V2
a)0,5; 6) 1; B)3; r) 2
A 4. YpaBHeHue 2tgx = -3:

a) IMEET OJHO pElIeHHE; 0) HE UMEET PEIICHHUS; B) UMEET JIBa PEUICHUS;
') UMeeT OECKOHEUYHOE MHOXECTBO PELICHUM.

J3

AS5.VpaBHeHHE Sinx= 2 HMEeT pelleHus:
T T T

a) x =(-1)“g+27fn, n€Z; 0) x=(-1)“§+2 Tn,n€Z; B) x=(-1)“§+“n, n€zZ;
T

r) X =(—1)ng+ﬂn, n€Z.

B.Pemnre ypaBHeHuUs:

x & A3

a)ycos(2 7)= 2; ©)sin’x—3cosx—3=0; B)1+sinx=0.
C. Pemre HepaBeHCTBa:

1
a) sinx> 2; 6
2 BapuMaHT
Al. arcsina MMEET CMBICII, ECIIHU:

cos2x < —2
2

T T
2) a€[0;7]; 6) a€[-L1); ®)a€[-2;2]ir) aS(-1s1).
A2.PenieHreM ypaBHEHU COSX = - | SIBIIAIOTCA:
T T
a)x=5+2“n, n€Z; 0)x=7n,n€Z, B)x=E+’Tn, n€Z; r)x ="+27n, n€Z.

A3. Beruucnure: arcos 0 + arctg 1
T RY/4

a)0,5; 0) 1; B)E; r) 4.



A 4. YpaBHenue ctgx - 4= 0:

a) UMEET OJHO pElIeHHE; 0) HE UMEET PELICHHUs; B) UMEET JIBa PEUICHUS;
') UMeeT 0ECKOHEYHOE MHOYKECTBO PEIICHUN.

V3

A5.YpaBHeHHe sinx= 2  HMeEEeT pelIeHUs:

Tema 3.3. [locnenoBaTeILHOCTH
Bonpocwt 011 mamemamuueckozo Ooukmanma
JlaiiTe onpeneneHnue YucIOBOM MOCIEA0BATEIbHOCTH.
[lepeuncnure criocoObl 3a1aHMs TOCIEA0BATEIILHOCTEH.
Kaxkue nocnenoBaTeIbHOCTH HAa3bIBAIOT OTPAHUYEHHBIMU?
Chopmynupyiite onpeneneHue mpeaeia YucIOBOM MOCIeA0BaTeILHOCTH.
Chopmynupyiite HEOOXOIUMBIEC YCIOBHS CXOAUMOCTH MOCIEI0BATEILHOCTH.
ChopmynupyiiTe 10CTaTOYHBIE YCIOBUS CXOJIUMOCTH MOCIIEI0BATEILHOCTH
Jaiite onpezenenue npeaenna GyHKIUU B TOUKE.
[lepeuunciaute OCHOBHBIE TEOPEMBI O TIpeenax PyHKIUHU B TOUKE.

Pasznen 4 I'eomerpus (11 kiaacc)

Tema 4.1. BekTopbl B IpOCTPAHCTBE

Meton KoopAMHAT B IPOCTPAHCTBE

I BapuanT

3aganue 1. YpocTure BeIpaxeHue: AB+MN+BC+CA+PQ+NM

3ananme 2. Ha npsimoii B3siThl Touku A, B, M Tak, 4ro ‘ . Breipasure

Bextop AB uepes MB
3ananme 3. TquaR — cepennHa pe6pa B]B napalIeneIead ABCDAIBJCJDI

Paznoxure BekTOp Dk K 10 BEKTOpaMm DlAl , b= DC , = DD

II BapuanT

3ananme 1. /lana tpeyronsHas npusma ABCA;B,C; Ykaxure BEKTOP X , HAYaNo u

+
KOHCI KOTOPOI'O ABJIAIOTCA BEPIIUHAMUA ITPHU3MBI, TaKOI/I, qTo AA B C- x= BA

3aganue 2. OcHOBaHMEM nUpamMuIbl C BEepIMHOMO SBISAETCS NapajuieIOrpaMm

ABCD, D, nnaronanu KOTOpOFO HepeCGKaIOTCH B Tque M. Paznoxurte BEKTOPHI 0D

BM >
3apanme 3. B xy6e ABCDA,B,C,D, wssectno, uro M €86 MC, 5
Bripasute Bektop AM  uepes Bexroper, b0=AB | a=AD ) c=A4,

III BapuaHT

3apanme 1. Jlana tpeyrosbnas npusma ABCA,B,C; Vkaxure Bektop ' , Hawano u

. —BB +X=AB
KOHEIl KOTOPOTO SIBJISTFOTCS. BEPUIMHAMU TPU3MBI, TAKOW, YTO AC,~BB +x=AB



3amanue 2. Touka K — cepeIHa pebpa B.\C, KY63ABCDA1B1C1D] Paznoxwure

BEKTOP AK 10 BEKTOpaM a= AB , b:K»D C:AAI

BEKTOpa, eclii pedpo Kyda paBHO 1.

u HaI/II[I/ITe MJIMHY 3TOI0

3ananme 3. B napannenenunene ABCDA;B;C;D; W3BECTHO, 4TO KD=34,K , MC

= 2BM.

Kt i=AA_

Beipasute BEeKTOp Yepe3 BEKTOPbI 1, b=AB | (=AD

II1 BapuaunTt
3apanmue 1. J/lana tpeyronbHas npusma ABCA;B;C; Ykaxure BEKTOp _ X , HA4ajIo M

KOHEI[ KOTOPOTO SIBJISIOTCS BEPIIMHAMHU MPU3MBI, TAKOU, UTO AC ~BB, B x= AB .
3apanme 2. Touka K — cepeI[HHa pe6pa B.C, Ky6aABCDA1B1C1D1 Paznoxure

BEKTOP A 1o BEKTOpaM a=AB , b=AD , C_AAI U HaWJIUTE JJIMHY 3TOTO
BEKTOpa, €clii pedpo Kyda paBHO m.

3ananme 3. B nmapamnenenunene ABCDA;B;C;D; W3BECTHO, 4TO KD,=34,K , MC

= 2BM.

—_—

Bripasure Bektop KM wepes pexropsr 0~ 441 | b=AB | =AD
«JleiiCTBHSA HAl BEKTOPAMH € 32JAHHBIMH KOOPIMHATAMI
I BapuanT

. Haiinute KoOpauHAaThl BEKTOpA AB  ecnm A(S5;-1;3), B(2;-2;4).
»

43 b-

. U306pasure cucremy koopmuaat OXVZ  u moctpoiite TouxyA (1; -2; -4). Haiinute

PacCTOSIHUE OT ATOM TOUKH J0 KOOPJIUHATHBIX TUIOCKOCTEH.

Il BapuaHT (TTOBBIIIICHHOTO YPOBHS)

. Cepenunbl cTopoH Tpeyroiabuuka ABC umerot koopaunatel: M (3; -2; 5), N (3,5; -1;

6),

K (-1,5; 1; 2). Haiinute koopAMHATHI BepILIUH TpeyrojabHuka ABC.

. Janer toukud (-2; 1; 2), B (-6; 3; -2). Halinute Ha ocu anmiukaT TOukyC,

PaBHOYJAIEHHYIO OT TOYEK A u B.

. Mcnonb3yst koopauHaThl ToYeKA, B u C U3 MEepBOro 3aJaHus, HalauTe IUIONIAIb

TpeyronpHuka ABC.

Tema 4.2. [{unungp, konyc u map. O0beMbl TEl

IIpoBepounasi padora mo reme

«[eoMeTpUYecKHe TeJIa U MOBEPXHOCTHY

. OceBoe ceueHue IMWIMHApPA — KBaJparT, JJIMHA JUAroHaJIM KOTOPOro paBHa 36 cM.

Haiinure pagnyc oCHOBaHMS UIUHAPA.

Tly 4. A
. JlaHBI BEKTOPBI bi3;1;-2 u . Haiimure

2. [Inomane 0ceBOro ceueHus HUIUHAPA 12n IM’, a IJIOIAAb OCHOBAHHMS
paBHa 64 am°. Haiimure BBICOTY LWJIMHIPA.
. Otpe3oxk CDpaBeH 25 cM, €ro KOHIIBI JIEKAT Ha Pa3HBIX OKPYKHOCTSIX OCHOBAHUSA
umnuHapa. Haiinure paccrosnue ot otpe3ka CD 10 OCHOBaHUS LMJIMHJpPA, €CIU €ro
BBICOTA 7 CM, @ AUAMETP OCHOBAHUS 26 CM.
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. BeicoTa koHyca paBHa 443 CM, a YTOJl IpH BepIINHE 0ceBOro ceyenus paen 120°
. Harimure miomanas OCHOBaHUs KOHYCA.

. Panmnyc ocHOBaHuMs KOHyca paBeH 72 cMm. Haiimute HanOoOINBITYyI0 BO3MOXKHYIO
IJIOLIAb OCEBOTO CEYEHUsI JAaHHOTO KOHYCA.
. Otpesok DE — xopa OCHOBaHHS KOHycCa, KOTOpasl yAajeHa OT OCH KOHyca Ha 9 cMm.

KO — BbicoTa koHyca, npuaéM KO = 3V3  cm. Haiimgute paccrosuue oT ToukuO
(LeHTp OCHOBaHUS KOHYCa) JI0 TNIOCKOCTH, MpoxXosiieit uepes Touku D, E u K.

. Cdepa npoxonut yepes BepinHbl kBagpara CDEF, cTopoHa KOTOPOro paBHa 18 cMm.
Haiinute paccrosnue ot nenrpa chepbl — Touku(O A0 MIOCKOCTH KBajapaTa, €CIH
paguyc chepsl OF 06pa3syeT ¢ IIOCKOCTHIO KBaApaTa yrol, paBHerii 0°

. Croponsl TpeyronpHuka MKNkacarorcs mapa. Haiigure paauyc 1mapa, eciu

MK=9 ¢cm, MN = 13 cM, KN = 14 cM u paccrosiHue oT neHtpa mapaQ o

m1ockoctu MNKpaBHO 16 CM.

. Haitnure momans chepsl, paanyc KOTOpOH paBeH 6 CM.
IIpoBepounasi pabora mo Teme
«O0beMbl U IJIOIIA/IY IOBEPXHOCTEN reOMeTPUYECKUX TeJD)
I Bapuanr
3aganme 1.Kupnuu wumeer ¢GopMmy MOpsAMOYroJIbHOIO —MNapajviejenunena ¢
u3mMepeHusaMu 25 cM, 12 cm u 6,5 cm. [TnotHocTh kupniuya paBHa 1,8 r/cm3. Halinure
€ro Maccy.
3ananue 2.0cHOBaHUE NPSAMON NMPU3MBI — NPSIMOYTOJIBHBIN TPEYTOJBHUK C KAaTETOM
6 cM u octpeiM yriaom 45°. O0bémM npusmbl paBeH 108 cm3. Haitnure muiomanb
MOJIHOW IMOBEPXHOCTHU MPU3MBI.
3ananue 3.0ceBbIM CEUECHHEM LWIMHIApA SIBISETCS KBaApaT, AUAroHallb KOTOPOTO

paBHa 812 cMm. Haliaure 00bEM 1mmnHIpa.

II BapuanT

3aganme 1.M3mepeHus npsMOyroiapHOro napajuiesienuiena paBHsl 2,5 ¢cM, 5 cM u 6
cM. Haitngute pebpo kyba, 00bEM KOTOpOro B jABa pasza 0OoJibliie 00bEMA AAHHOTO
rapajuielIeUIeaa.

3aganme 2.0cHOBaHHMEM MPSMOM MPU3MBI  SBJISETCS POMO CO CTOPOHOM 6 cM U
yriioM 60°. MeHbuiee M3 AMArOHaAJbHBIX CEYEHUW MPU3MBI SIBISIETCS KBaJIpaTOM.
Haiinure 00BEM NpU3MBI.

3apanmne 3.0ceBbIM CeYeHUEM LMIMHAPA SBJIAETCA KBAApar, JUaroHajlb KOTOPOIO
paBHA 612 cM. Haitnure 00bEM nuiunpa.

Pa3aen 5 DieMeHTHI aHAJIN3A
Tema 5.1. [IpousBoaHas

1 Bapuanrt

Yposens A.

A1, Haitmure f(4), ecnn fix) =4V 5
1) 3; 2)2;  3)-1; 4) 1.

—_2
A2. YKa)KuTe IPOU3BOAHYI0 (yHKiun 8(X) =X +cosx



3 3
) . 5 . X tsinx X osinx
1) x+smx; 2) X- smx; 3) 3 : 4) 3
_x-3
Y +4
A3. YpaBHeHue kacaTenbHON K rpaduky (yHKIIUU YT B Touke ¢ abcuuccoii
Xo= -3 UMEET BUJL;
1) y=Tx+13. 2)y=7x+15. 3)y= Tx+15. 4)y = 7x+13
9 9 9 *
Ad4. Teno nBwxercd Mo ONpsMOWM Tak, YTO paccTosgHHe S(B MeTpax) OT HEro Jo

—142 _
TOYKHU B 3TON NPSIMONU3ZMEHSETCS 110 3aKOHY S@)=3"-12t+7 (t — Bpemsi JIBHDKEHMUSI

B CeKyHJax). Uepe3 CKOIBKO CEKyH]I IOCie Havyaja IBUKCHNUST MTHOBEHHAs! CKOPOCTh
Tena Oyaer paBHa 72 M/c.

1) 16; 2)15;  3)14; 4) 13.
Yposens B.

B5. Ha pucyHke n300paxéH rpaduKIponsBoHoil HekoTopoi ¢ymkmun ¥ =/ (X))
3aJITaHHOM Ha

npoMexyTke ( - 3; 3). CKOJIbKO TOUYEK MakCUMyMa HMEET (PyHKIUS (¥ ua
ATOM IPOMEXKYTKE?

N

NEEDN

B6. Haiimute yrinoBoil  ko3(p¢uUMEHT  KacaTelbHOW K  rpaduky  GyHKUUH

y=x'-2x"+3x-13 X, == 1

B TOYKC

— 3x .
B7.Hajlizure npousBoanble (yHKIIMIA: a)f(X) :(7’”4)5; 6)Y =3e” +2sinx.

Yposens C.

C8. Hailiqute cymMmMy TaHT€HCOB YIJIOB HAaKJOHA KacaTelbHBIX K TmapadoJie

—2
y=x"-9 5 rouxax nepecevyeHus 1mapadosibl ¢ OChIO0 adCIHUCC.
2 BapuaHT
YpoBens A.
Al. Haitgure f '(16), ecnu f(x) = 8\/;' 3,
1) 3; 2)2;  3)-1; 4) 1.
A2. VKaxute npou3BogHyo QyHkuun 8 =¥ T-sinx
3 3
x—+COSX x—' COS X
1) 2x+cosx; 2)2x- cosx. 3) 3 : 4) 3
x-3

A3. YpaBHeHHe KacaTeabHON K rpaduky GyHKIIUN B TOUYKE C abCIMCCOM Xo
= -3 uMeeT BUL:

y= 5x+23. y= S5x+2I. y=5x+23. y=5x+21
1) ; 2) ; 3) ; 4) .



A4. Teno aBWXeETCS MO MPAMOM TaK, YTO PACCTOSIHUE OT HAyaJdbHON TOYKHU

— 2
MU3MEHAETCS 0 3aKOHY S(t)=t+0,47- 6 (M), Tae ¢ — BpeMsi JIBHJKEHUS B CEKyHJIaX.

Haiinute ckopocth Tena dyepe3 10 cekyH Mocie Hayana JIBUKEHUS .

1) 10; 2)9;  3)8; 4)7.
Yposens B.

B5. Ha pucynke m300pakéH rpaduKnpou3BOAHON HEKoTopor (GyHkmmu =/,
3agaHHON Ha mpoMexyTke ( - 2; 2). CKOJIBKO TOYEeK MUHUMyMa HMeeT (YHKIUS

/() ga stom MPOMEXKY TKe?
T e T

s =

..... \ .|

NN

B6. Haiingute yrimoBoit ko3 GUIIMEHT KacaTelbHOM, MPOBEACHHOW K Trpaduky GyHKIUU

5 4 3
=x + +x + =
y=x+2x" +x +1 8 Touke Yo 1.

B7.Haiiqute npousBojHble QYyHKIUH :a) /1) =l4x +7)3; 6)Y =% 1g3x

Yposens C.
C8. Haiinure cymmy yrioBbeix KO3(D(HUIIMEHTOB KacaTelbHBIX K Iapadosie

.2
y =X 4 B TOYKaX IMCPCCCUCHUA napa6on51 C OChIO a6cuncc.

Tema 5.2. [IpuMeHeHUE MPOU3BOJAHOM K HMCCIEAOBAHUIO (DYHKIIMNA M MOCTPOCHHUIO
rpadukoB

1 BapuanT

Yposens A.

A1l. CKOJIBKO UHTEPBAIOB yObIBaHUS KMeeT QyHKIus f(x) = x> — 3x?

A.1. b.2. B.3. TI.HwuogHoro

A2. CKOJIbKO KPUTHYECKUX TOYEK UMEET PyHKIMA f(x) = x° — 9x* + 15x?

A.2. b.l. B.3. I'. Hu ognon

A3. 3nauenue QyHKIMU y =—x> +4x +2 B TOUKE MAKCUMYMa PaBHO

A.0. Bb.2. B.6. I'8.

Ad4. Toukoii makcuMyma GyHKIMU  f(x) = 16x° + 81x* — 21x — 2 aBusercs

A.—1. B35 B.—-3. I.-35.

Yposens B.

BS. Jlana ¢yakuusaf{x) = x’ — 3x — 6. HaiiauTe NpOMEXYTKH BO3PACTaHUSA U
yObIBaHMS (PYHKITUH.

Yposens C.

C6. MccnenyiiTe ¢ MOMOIIBIO NMPOM3BOAHOM (PyHKIMIONX) = x° — 3x° — 9xm
moCTpoiTe e€ rpaduk.

2 BapuaHT

YpoBens A.

A1. CKOIBKO HHTEPBAJIOB BO3pACTaHus UMeeT PyHKIMA f(x) = x° — 3x°?

A. 1. b. Hu omnoro. B.2. TI.3

A2. CKOJIBKO KPUTHYECKHMX TOUEK uMeeT QyHKIus f(x) = x° — 6x” + 9x



A.Huopmnoi. b.3. B.1. T.2.
A3. 3nauenue pyHkimu y = 2x> - 8x + 11 B TOUKE MUHUMYyMa PaBHO
A.0. b5, B.2. T'3.
Ad. Toukoii MuruMyma GyHKIMK f{x) = 16x° + 81x* —21 x— 5 sBisercs. ..
1
A.8. B25. B.-3. T.-1.
Yposens B.
BS. lana ¢ynxkuus  f{x) = x’ - 3x + 2. Haliqure NpPOMEKYTKH BO3pAaCTaHUS U
yObIBaHMS (PYHKIUU.
Yposens C.
C6. Vccnenyiite ¢ TOMOIIBIO MPOU3BOAHON (PYHKIUIOf(X) = X —3x +1m
nocTpoite e€ rpaduk.
Tema 5.3. Nuterpan
1 BapuanT
Yposens A.

2

f(3xz + x - 4)dx
Al. Beruucnure mHTErpat: ! 5
A2. Jlna ¢yHkumu f(x) = 3sinx Haiiaure:
@) MHOXECTBO BCEX NEPBOOOPA3HBIX;

T
6) nepBo0Opa3HyIo, rpaduK KOTOPOH Ipoxomut uepes Touky M ( 2;0)
A3. Bpluucnure, caenaB  NPEIBAPUTENIBHO  PUCYHOK, IJIOIIA/Tb burypsi,
orpanudeHHol muHMAMH:Y = 0,5 x> y=0,x=2,x=0.
Ad4. [oxaxute, uro ¢ynkuus F saBisercs mepBooOpazHoW st QyHKIUHU f(X) Ha
POMEKYTKe( - 0 ; +00), eciu F(x) =x’ —4,  f{x) = 3x°.
Yposens B.

3
x? +(x-3)°
BS. Beruucnure unrerpan ©
Yposens C.
C6. Haiiqure miomans (GUrypsl, OrpaHMYEHHON JIMHUAMU Y = 6x —x° U y = 2x.
2 BapuaHT
Ypogens A.

dx

2
J‘(4x3 - x + 5)dx
Al. . Beruucnure wuHTerpan:a) i ;
A2. Jlns ¢yHKUMH f(X) = 2cosx HaUAMTE:

a) MHOXKECTBO BCEX IEPBOOOPA3HBIX;
T

0) mepBooOpa3Hyto, TpaduK KOTOPOH MpoxoauT uepes Touky M ( 3 ;0)
A3. Beruucnure, crenas IIPEABAPUTEIBHO PUCYHOK, IUIOaab (DUTYPBI,
OrpaHUYeHHOM auHMaMu: y=2x°,y=0,x=3,x=0.
A4. Jloxaxure, uto pyHkuus F sBiasercs mnepBooOpa3Hoi st (QyHKIuM f(x) Ha
poMexXyTKe( - 0 ; +o0), ecin F(x) =2x — x>,  f{x) =2 - 2x.
Yposens B.



3

J{xz +(1- x)°
BS. Beruucnure unrerpan ©
Yposens C.
C6. Haiigure muromans GUryphl, OrpaHMYEHHON IMHUSAMU ) = - 6X —X> U y = - 2X.

dx

Tema 5.4 Teopus BEpOATHOCTEN U MAaTEMATUYECKAsI CTATUCTHUKA
YpoBens A.

Al.Jlns  KaXJI0To W3 ONHUCAHHBIX COOBITHH OMpenenuTe, KakuM OHO SIBJISICTCS:

HEBO3MOXXHBIM, JIOCTOBEPHBIM WJIU CIIyYalHbBIM:

1) 3aBTpa OymeT xopolias 1Moroja;

2) B sHBape B rOpOJI€ TOMUJIET CHET;

3) B 12 yacoB B ropojie UIET N0XKb, a yepe3 24 yaca OyJeT CBETUTh COJIHIIE;

4) Ha IeHb POXKIACHUS BaM MOJAPAT TOBOPSIIIETO KPOKOAMIIA;

5) Kpyruiast OTJIMYHUILIA TOJYYUT ABOMKY;

6) KaMeHb, OPOIICHHBIN B BOY YTOHET.

A2. Onpenenute Moy, cpeHee apupMeTHIecKoe u pa3max psga: 5,6, 11, 11, — 1.

A3. KakoBa BEpOSTHOCTh TOTO, UYTO 3aJlyMaHHOE JIBY3HAYHOE YHWCIIO JICJIUTCS Ha 3 WIH
nenutcs Ha 2?7 Onpeaenute BUJ COOBITHS.

a) CIIO’)KEHHE COOBITUI; 0) nmpousBeeHUE COOBITUH.

A4. Ha cton OpocaroT JBa UrpalibHbIX TeTpadzapa (cepblii U Oelblil), Ha TpaHsIX Ka)a0ro
U3 KOTOPBIX TOUKaMH 0003HaueHbl yucia ot 1 10 4. CKOJIbKO pa3IMyHBIX MMap Yuces
MOKET MOABUTHCA HA TPAHSIX 3TUX TETPAdIPOB, CONPUKACAIOIIMNXCS C TOBEPXHOCTHIO
croJia?

AS. U3 10 nepBbIX HaTypaJbHBIX YHCEI CIy4YailHO BBIOMpaIOTCs 2 uncia. Beraucnure
BEPOSITHOCTHU CIEAYIOIMIUX COOBITHIA:
a) OJTHO U3 BHIOPAHHBIX YHCEN — JIBOMKA; 0) 00a yucia HEUETHBHIE.

B6. B Gpurane 4 xeHmuHbl B 3 MyxunHbl. Cpen 4jieHOB Opuraabl pa3birpeiBatoTcs 4
Oounera B Tearp. KakoBa BepOSTHOCTH TOro, YTO cpeAu oOsagaTeneil OHIIETOB
OKa)KETCs 2 KEHIIWHBI U 2 MY>KYNHBI?

B7.Ha kaxnoil kapTouke HamucaHa ojHa W3 OYKB K, J, M, H, 0, 1. YeTblpe KapTOUKH
HayrajJ BBIKJIQJBIBAIOT OJHY 3a Jpyrod B psa. KakoBa BEpOATHOCTb, YTO MpHU
BBIKJIQJ[bIBAHUH MOJTYUYUTCS CIOBO «KIIOT»?

Yposens C.

C8.Haiinure BepoOsSITHOCTH TOTO, YTO CiydallHbIM 00pa3oM BBIOpaHHOE JIBY3HA4YHOE
yucio npu aenenuu Ha 11 gaet B ocratke 10.

2 BapuMaHT
Yposens A.

Al.Jlng KaXaoro W3 ONHMCAaHHBIX COOBITHNM OMNpeAeIuTe, KakKUM OHO SIBJISETCS:
HEBO3MOXHBIM, JIOCTOBEPHBIM WUJIM CIyYalHBIM:

1) BBI BBIXOAUTE HA YJIUILY, & HABCTPEUY UJET CJIOH;

2) Bac mpuriacar jJeTeTh Ha JIyny;

3) yepenaxa Hay4YUTCA TOBOPUTH;

4) BBIMAJIET JKEJITHIN CHET;

5) BbI HE BBIMTPAETE, YUaCTBYs B OECIIPOUTPHIIIHOMN JTOTEPEE;



6) mociie yeTBepra OyneT MATHHUIIA.
A2. Onpenenute Moy, cpeaHee apuMeTudecKoe u pa3max psaga:15, 4, 12, — 3, 15.

A3. KakoBa BEpOATHOCTb TOTO, YTO IEPBOE U3 33 JyMaHHBIX JIBY3HAYHBIX YUCEN JEITUTCS
Ha 2, a BTOpoe — aenutcs Ha 5? Onpeaenute BU COObITHUS.

a) CI0KEHHE COOBITHIA; 0) nmpousBeIeHUE COOBITHH.

A4. V3 xopoOku, coaepkaiie 8 MeIKOB pa3iuyHbIX 1BeTOB, ['eHa u Tans OepyT mo
ofHOMY MenKy. CKOJBKO CYHIECTBYET Pa3jIMYHbIX BAPUAHTOB TAKOTO BBHIOOpA ABYX
MEJIKOB?

AS. U3 10 nepBbIX HaTypalbHBIX YHCEI CIy4yailHO BIOMpaOTCs 2 uncia. Berancnure
BEPOSITHOCTUCIIEAYIOIIUX COOBITHI:

a) OJTHO U3 BBIOPAHHBIX YHMCEN — €IMHMIIA; 0) 00a YKcliia YEeTHBIE.

Yposens B.

B6. B ypue 6 Genbix u 4 yepHbiX mapa. M3 3Toil ypHBI Haynady W3BJICKIN S5 IIapoB.
KaxoBa BeposSITHOCTH TOTO, 4TO 2 U3 HUX Oelble, a 3 YepHbIe?

B7.Ha kaxnoil kapTouke HamucaHa ojaHa u3 OykB p, C, T, Y, J, X. UeTblpe KapTOUYKU
HayTaJ BBIKJIAJbIBAIOT OJHY 3a JApyrod B psa. KakoBa BepoOATHOCTb, YTO IpHU
BBIKJIQJ[bIBAHUH MOJTYUUTCS CJIOBO «CTYJD»?

Yposens C.

C8. Haiinure BEpOATHOCTh TOrO, YTO CiIy4yailHBIM 0Opa3oM BBIOpaHHOE JBY3HAYHOE

YUCIIO TIpU JAejeHnu Ha 13 maet B ocrarke 5.

BapuaHTbl caMOCTOSITEILHBIX Pad0T
CamocrosiTenbHas padora Nel
3aianue: 3anoJHUTE TabIUIly

JeicTBH
JIsi yero | 1, KOTopble
O6o3HaueHne A ’ P
IIpumepsl | J1r0a9M MO’KHO
Bua unciaa MHOKeCTBa
quceJl NMOHAJ00MJIUC | BBINOJHAT
quces
b 3TH YHCJIa b HaJI
YUCJIAMHA
Hamypanvnoie
yucna
Ilenvie uucna
Payuonanvhoie
uucna
Hppavyuonanvhvie
yucna
Komnnekchoie
yucna

Dopma 6bIN0OIHEHUS 3a0anUs; TAOIHIIA.
CamocrosiTeibHas padora Ne2
3agaHue: CcoO3/JaliTe M COXpaHWUTE B CBOCHW TAalKe MYJIbTUMEAUNHYIO

MMPC3CHTAONIO Ha OAHY M3 CIICAYIOINX TCM:

v" VcTopHst IPOMCXOKACHUS KOMILUIEKCHOTO YHCIIa;



3azaunue:

Hctopus pa3Butus yucia.

[Ipe3eHTanmu  1OJKHBI

OBITH  BBIIIOJTHCHBI

C COOJIOAEHUEM METOMUYECKUX

pGKOMCHI[aHI/Iﬁ 10 COCTaBJICHUIO Hpe?)CHTaHHﬁ.

Dopma 8b1NOIHEHUSL 3a0AHUS: TIPE3CHTALUS.

CamocrosiTeibHas padora Ne3

C TIOMOIIBI0 TIpeoOpa3oBaHuil TpadukoB (PyHKIMI TOCTPOUTH Tpaduk 3amaHHON

GyHKIIMK U yKa3aTh €€ CBOMCTBA.

Bapuanr 1
C nomormpio npeoOpa3zoBaHusi rpapuKoB
COOTBETCTBYIOIIMX (YHKIIUN MOCTPOWTE

1
= -4
4 x-4

rpaduk byHKIIUH
Ykaxure:

a) 00y1acTh OnpeneNeHus;

0) 001acTh 3HAYCHUIA;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH IKCTPEMYMA;

1) SKCTPEMYMBI;

€) HamOoJblllee U HaUMCHbBIIIEE

3HAYCHHE.

Bapuanr 2
C nomoipio npeoOpazoBaHus rpadukon
COOTBETCTBYIOINUX (PYHKIUH ITOCTPOUTE
y :l +3

rpadux QyHKIUU X . YKaxwure:

a) 00J1acTh OnpeneNeHus;

0) 001acTh 3HAYCHUIA;

B) IPOMEXYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJplllee ¥ HaUMCHbBIIIEE

3HAauYCHUE.

Bapuanr 3
C nomortpio mpeoOpa3zoBaHus rpapukob.

COOTBETCTBYIOIIUX (PYHKIUN TOCTPOUTE

y:L_4

GyHKIHH x+1

rpaduk
Ykaxure:

a) 00y1acTh OnpeeNeHus;

0) 001acTh 3HAYCHU;

B) IPOMEKYTKH MOHOTOHHOCTH;

I') TOYKH IKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJblllee U HaUMEHbIIIEE

3HAYCHUE.

Bapuanr 4
C nomorpio mpeoOpa3zoBaHus rpapuKoB
COOTBETCTBYIOIIUX (PYHKIUN TOCTPOUTE

__ 1 -2
x+1

rpaduk byHKIIIH
Ykaxure:

a) 00y1acTh OnpeeNeHus;

0) 001acTh 3HAYCHUI;

B) IPOMEXYTKH MOHOTOHHOCTH;

I') TOYKH IKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJblllee U HaUMEHbBIIIEE

3HAYCHHE.

Bapuanr 5
C nomortpio npeoOpa3zoBaHus rpapuKoB
COOTBETCTBYIOIIUX (YHKIUN MOCTpOMTE

rpaduk y=2- -1,
VYkaxwure:

a) o0JacTh ONpeAcIICHUs;

0) 0061acTh 3HAUYCHU;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH SKCTPEMYMa;

byHKIIAHA

Bapuanr 6
C nomorpio mpeoOpa3zoBaHusi rpapuKoB
COOTBETCTBYIOIUX (YHKIUN MOCTpOMTE
1
= -1
x+3

rpaduk byHKIINN
Ykaxwure:
a) o0JacTh ONpeAeIICHUs;
0) o0nacTh 3HAYCHU;

B) IPOMEXYTKH MOHOTOHHOCTH;




1) SKCTPEMYMBI;
¢) HauOoJIbIlIcE M HAaUMCHBIIICE
3HAYCHUE.

') TOYKH SKCTPEMYMA;
1) SKCTPEMYMBI;
€) HauOoJplllee U HaUMEHbBIIIEE
3HA4YCHHUE.

Bapuanr 7
C nomouipto npeodpazoBaHusi rpauKoB

COOTBETCTBYIOIIUX (PYHKIUN TMOCTPOUTE

}7:}—+2

rpadux  QyHKIUU X . YKaxure:

a) 00JacTh ONpeCIICHUS;

0) 001aCcTh 3HAYCHU;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HanboJblllee U HAUMECHbIIIEE

3Ha4YCHHE.

Bapuant 8
C nomouipto npeodpazoBaHusi rpauKoB

COOTBETCTBYIOIIUX (PYHKIIUN TMOCTPONTE
1

rpadux QyHKIUU x- 1, Vkaxwure:

a) 00JacTh ONpeCIICHUS;

0) 001acTh 3HAYCHU;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HanboJblllee U HAUMCHBIIICE

3Ha4YCHHE.

Bapuanrt 9
C nomompio npeoOpa3zoBaHus rpapuKoB

COOTBETCTBYIOIIUX (PYHKIUH TMOCTPOWTE

y=—L"3
rpaduk byHKIHIN x-1
Ykaxure:
a) 00J1acTh ONpeIeTIeHNUS;
0) 001aCTh 3HAYCHUIA;
B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKH IKCTPEMYMA;
1) SKCTPEMYMBI;
€) HauboJjblliee M HaMMEHbIIIEe

3HaA4YCHUC.

Bapuanr 10
C nomompio npeoOpa3zoBaHusi rpapuKoB
COOTBETCTBYIOIIUX (PYHKIUH TMOCTPOWTE
rpaduk y=(x+3)"-3
Ykaxwure:

a) 00JIacTh ONpeIeTICHUS;

0) o0sacTh 3HAYCHU;

B) IPOMEXYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJIblliee ¥ HAaUMEHBIIICE

3HAauYCHUE.

byHKIIH

Bapuant 11
C momompio TpeoOpa3oBaHus rpapuKoB
COOTBETCTBYIOMUX (PYHKIIUN TMOCTPOUTE

rpaduk y=x-2)"-3
Ykaxure:

a) 00JacTh ONpECIICHUS;

0) 061acTh 3HAYCHU;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

¢) HauOoJIbIlIcE M HAaUMCHBIIICE

3HAYCHUE.

byHKIIMHN

Bapuanr 12
C nmomomipio peoOpa3zoBaHus rpapuKoB

COOTBETCTBYIOMUX (PYHKIUN TMOCTPOUTE

y=l+3

rpadux  QyHKIUU x . YKaxure:

a) 00JacTh ONpeCIICHUS;

0) 001aCTh 3HAUYCHU;

B) IPOMEXYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJbIllee U HAUMEHBIIEE

3Ha4YCHHE.

Bapuanr 13
C nomoipo npeobpazoBaHus rpaduKoB

Bapuanr 14
C nomoipo npeobpazoBaHus rpadukoB




COOTBETCTBYIOIMUX (PYHKIIUN TMOCTPOUTE
1

x-2

+3

rpaduk GbyHKITUH g
Ykaxure:

a) 00J1acTh ONpeIeIeHus;

0) 001aCTh 3HAYCHMUIA;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH IKCTPEMYMA;

1) SKCTPEMYMBI;

€) HamOoJbplllee U HaUMCHbBIIIEE

3HAYCHHE.

COOTBETCTBYIOMUX (PYHKIIUN TOCTPOUTE

rpaduk bynkuun Y =6 S; 2,
Ykaxure:

a) 00JacTh ONpECIICHUS;

0) 0061acTh 3HAYCHU;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

¢) HauOoJIbIlIce M HAaUMCHBIIICE

3HAYCHUE.

Bapuanr 15
C nomorpio peoOpa3zoBaHus rpapuKoB
COOTBETCTBYIOIMIUX (PYHKIUN TOCTPOUTE
rpadux y=r+2)" 41
Ykaxure:

a) 00JacTh ONpeCIICHUS;

0) 001aCTh 3HAUYCHU;

B) IPOMEXYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJIblllce ¥ HAaUMCHBIIICE

3HAuYCHUE.

byHKIIN

Bapuanr 16
C nomorpio peodpa3zoBaHus rpapuKoB

COOTBETCTBYIOIMIUX (PYHKIIUN TMOCTPOUTE

¥ :L +2
rpaduk byHKIHH x-1
Ykaxure:
a) 00JacTh ONpeeIICHUS;
0) 001aCTh 3HAUYCHU;
B) MPOMEKYTKH MOHOTOHHOCTH;
') TOYKH SKCTPEMYMa,;
1) SKCTPEMYMBI;
€) HauOoJblllee U HaUMEHbIIIEE

3HA4YCHUC.

Bapuanr 17
C nomoipio npeobpazoBaHus rpaduxas.
COOTBETCTBYIOIINX (DYHKIUNA TMOCTPOUTE
y :l +2
rpaduk QyHKIUU x . YKaxwure:
a) 00JacTh ONpeAeIICHUS;
0) o0nacTh 3HAYCHU;
B) IPOMEKYTKH MOHOTOHHOCTH;
') TOYKH IKCTPEMYMa;
1) SKCTPEMYMBI;
€) HauOoJibllice ¥ HAaUMECHBIIICE
3HA4YECHHE.

Bapuanr 18
C nomompio npeoOpa3zoBaHusi rpapuKoB
COOTBETCTBYIOIIUX (PYHKIUH IMOCTPOWTE
rpaduK v =2+(x+1)2.
Ykaxure:

a) 00J1acTh ONpeneNeHus;

0) 001acTh 3HAYCHUIA;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

€) HamOoJblllee U HaUMCHbBIIIEE

3HAuYEHUE.

byHKIIN

Bapuanr 19
C nomorpio mpeoOpa3zoBaHus rpapuKoB

COOTBETCTBYIOIIUX (PYHKIUN TOCTPONTE

21-3

Y
rpaduk QyHKuuu ¥ . YKaxure:
a) 00JacTh ONpEACIICHUS;
0) 061acTh 3HAYCHU;

B) IPOMEKYTKH MOHOTOHHOCTH;

Bapuanr 20
C nomortpio mpeoOpa3zoBaHus rpapuKoB
COOTBETCTBYIOIIUX (PYHKIUN TOCTPOUTE

1-3
x-2

y =
rpaduk byHKIIIH
Ykaxure:

a) 00J1acTh OnpeeNeHus;

0) 001aCTh 3HAYCHU;




') TOYKH SKCTPEMYMA;
1) SKCTPEMYMBI;
€) HauOoJblllee U HaUMEHbBIIIEE
3HA4YCHHUE.

B) IPOMEXYTKH MOHOTOHHOCTH;
') TOYKH IKCTPEMYMA;
1) SKCTPEMYMBI;
€) HauOoJplllee ¥ HaUMCHbBIIIEE
3HAYCHHUE.

Bapuanr 21
C nomorpio peoOpa3zoBaHus rpapuKoB
COOTBETCTBYIOIIUX (PYHKIUN TMOCTPOUTE

rpadmk y=3+(x-1)°
VYkaxwure:

a) 00JacTh ONpeACIICHUS;

0) 001acTh 3HAUYCHUH;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) SKCTPEMYMBI;

€) HanboJblllee U HaUMEHbIIIEE

3HAuYCHUE.

byHKIIMH

Bapuanr 22
C nomorpio mpeoOpa3zoBaHus rpapuKoB
COOTBETCTBYIOIIUX (PYHKIIUN TMOCTPONTE
rpadmK y =5- (x+2)
VYkaxwure:

a) 00JacTh ONpeACIICHUS;

0) 0061acTh 3HAUYCHUH;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauboJblllee U HaUMEHbIIIEE

3HAuYCHUE.

byHKIIMN

Bapuanr 23
C momomuipio mpeodpazoBaHusi rpaduKoB

COOTBETCTBYIOIIUX (PYHKIUH IMOCTPOWTE

y -1 .3
rpaduk byHKIUN x-1
VYkaxwure:
a) 00JacTh ONpeAeIICHUs;
0) o0nacTh 3HAYCHU;
B) IPOMEKYTKH MOHOTOHHOCTH;
') TOYKH IKCTPEMYMa;
1) SKCTPEMYMBI;
€) Haubojblliee M HauMEHbIIIEe

3HA4YCHUC.

Bapuanr 24
C momomnipio mpeodpazoBaHusi rpauKoB

COOTBETCTBYIOIIUX (PYHKIUH IMOCTPOWTE

21—4

rpadux  QyHKIIUN " . YKaxure:

a) 00JIacTh ONpeIeTICHUS;

0) o0sacTh 3HAYCHU;

B) TIPOMEXYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJIblliee ¥ HAaUMEHBIIICE

3Ha4YCHHE.

Bapuanr 25
C momompio TpeoOpa3oBaHus rpapuKoB

COOTBETCTBYIOMUX (PYHKIIUN TMOCTPOUTE
1

rpaduk  QyHKIMH YT . VKaxure:

a) 00JacTh ONpeCIICHUS;

0) 001aCTh 3HAUYCHU;

B) MPOMEKYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) SKCTPEMYMBI;

€) HanboJblllee U HAUMEHbIIIEE

3HaYCHHE.

Bapuanr 26
C momompio npeodpa3oBaHus rpaduKoB
COOTBETCTBYIOMUX (PYHKIUN TMOCTPOUTE
y= L+ 3
rpaduk byHKIIIH x—1
Ykaxure:
a) 00JacTh OnpeneneHus;
0) 001acTh 3HAYCHUIA;
B) IPOMEXYTKH MOHOTOHHOCTH;
') TOYKH SKCTPEMYMA;
1) SKCTPEMYMBI;
€) HauOoJblllee U HaUMEHbIIIEE
3HAYCHHE.

Bapuanr 27

Bapuanr 28




C momomipio TpeoOpa3oBaHus rpapuKoOB
COOTBETCTBYIOIIUX (YHKIUH MOCTPOMTE
1
y="5
rpadux GyHKUIMN X—2
Ykaxwure:
a) 00JacTh ONpeACIICHUS;
0) 001acTh 3HAUYCHU;
B) IPOMEKYTKH MOHOTOHHOCTH;
') TOYKH IKCTPEMYMa;
1) SKCTPEMYMBI;
€) HauOoJIbllice ¥ HAaUMCHBIIICE
3HAuYCHUE.

C momompo npeodpa3oBaHus rpaduKoB
COOTBETCTBYIOIMUX (PYHKITUN TMOCTPOUTE
rpadux byHKIAN y=(x+5)"+2
Ykaxure:

a) 00JacTh ONpeCIICHUS;

0) 001acTh 3HAYCHU;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

¢) HauOoJIbIllce ¥ HAaUMCHBIIICE

3HAYCHUE.

3amaHue:

3amaHue:

Dopma evinonnenus 3a0anusl: OCTPOEHUE rpauka U ONMMCAHUE CBOMCTB (PYHKIUU

1o rpaguky.

CamocrosiTenbHasa padora Ned
3aJlaHue: peuIuTh 3aJa4u.

Bapmuanr 1
1. Hanumure ¢gopmyny oOiiero wieHa
MOCJIEIOBATEIbHOCTH HATypaJbHBIX

quceN, KOTOpble MpH JAelieHuH Ha 6
JIaroT B ocTaTke 1.

2. TlocnenoBaTenbHOCTh (X,) 3aJaHa
dbopmynoii x,= 3n— 4. Haiinure:
a) x1; 0) X5, B) X12; T) X100 2X) Xn+ 1.
3. [TocnenoBaTenbHOCTH
dbopmynoit a, = Tn -5.

a) Beruncnoure mepBBIE IMATh  WICHOB
ATOM IMOCJICI0BATCILHOCTH.

0) Onpenenure, OyAeT aU YKUCIO 9
SBJIATHCS YJICHOM ITOU
MOCJIEI0BATENBLHOCTHU ?

B) Haiiagute camplii OnHM3KH K 4YHCITY
95 uneH 3Toi MoCae0BATEIbHOCTH.

3aJaHa

Bapuanr 1
1. Hanumure ¢gopmyny obiiero wieHa
MOCJIeIOBATEILHOCTH HaATypaJbHBIX

qucell, KOTOpble TpH JACJNIeHHH Ha 3
aroT B ocTaTke 1.

2. llocnenoBaTenbHOCTh (X,) 3aJaHa
dbopmyroii x,= - 4n— 3. Haiinure:
a) x1; 0) Xs5; B) X12; T) X100, L) Xn + 1.
3. ITocnenoBaTenbHOCTD
dbopmynoit a, = Tn +5.

a) Beruncioure mepBBIe IMATh  WICHOB
ATOM IOCIICI0BATECILHOCTH.

0) Onpenenure, Oyner au uucio 33
SBIIATHCS YJIIEHOM ITOU
MOCJIEA0BATEIBLHOCTH ?

B) Halimute campiii Oau3Kkuil K YuCITy
95 uneH 3Toi MOCAe0BATEIbHOCTH.

3aJaHa

CDOpMCl BbINONHEHUS. 3A0AHUSL: PCIICHUC 3a/1a1H.

CamocrosiTeibHas padora NeS

COCTAaBUTBb KPOCCBOPA «CTel'IeHB», C CO6JIIOI[CHI/I€M MCTOANYCCKHUX pCKOMeHIIaHI/Iﬁ

10 COCTaBJICHUIO KPOCCBOP/IOB.
Dopma evinonneHus 3a0anusi: KPOCCBOP/I.

CamocrosiTesibHasi padora Ne6

cocTaBUTh TeCT « IlokaszarenbHbIC YpaBHCHUA W HCPABCHCTBA» B COOTBCTCTBHUH C

Tp€6OBaHI/IﬂMI/I K COCTaBJICHHNIO TCCTOB.

cbopma 6bINOIHEHUS. 3a0AHUS: TECT.




CamocrosiTeibHas padora Ne7
3amanue: U3roTOBUTH MOJIENIh TPUTOHOMETPUIECKOTO KpyTa Ha IMIIOTHOU Oymare (opmarta A4.
[loka3aTh JINHUM TAaHT€HCA U KOTaHT€HCA.
Dopma evlnoaneHus 3a0anusl: MOJI€Ib TPUTOHOMETPUYECKOTO KpyTa.
CamocrosiTeibHas padora Ne§

3aI[aHI/ICI IIOATrOTOBHUTH COO6I_HCHI/I€
HN3Y4YCHHUHN €CCTCCTBCHHO-MATEMATHYCCKNX HAYK)).

Ha TteMy «Jcropus

Dopma 6bINOIHEHUSL 3A0aHUs: COOOIIICHUE.
CamocrosiTesibHasi padora Ne9
3afgaHue: penuTh TPUTOHOMETPUUECKUE YPABHEHHUS.

TPUTOHOMETPUH U €€ pOoJib B

Pan 1
1. cosx-2=0
_ B3
cos2x —-7

3. 2sinx +~/2 =0

4. sin3x =0

Psan 2
1. tex+2=0
ctg2x =- ﬁ
3
3. 2sinx- V3 =0
4.cos2x =0

Psan 3

1. cosx+2=0

sin 3x =- 1
2. 2
3. 2cosx+1=0

4. sin2x =0

@Dopma evinonenus 3a0anus: PeIICHUE YPABHEHUH.

CamocrosiTtenbHas padoraNel(
3adanue: noaroToBUTh pedepar mno teMe «llapannenbHOe NPOEKTUPOBAHUE U €TI0

CBOMCTBAY.

Dopma evinonnerus sadanusi: pedepar.
CamocrosiTenbHas padora Nell
3aoanue: pemmuTh 3a1auy 10 Teme «llepreHauKyIsp U HaKJIOHHAS.

1 BapuaHT — Ha BbIOOp 1,3 wim 5 3amava. 2 BapuaHT — Ha BIOOp 2,4 wiH 5 3a1ay4a.

1) VU3 Touku, HE mNpUHAMTIEKAIIEH HAHHOM IUIOCKOCTH , MPOBEACHBI K HEU JBE
HakJoHHbIE, paBHble 10cM u 18cm. CyMMa IJIMH UX MPOEKLUHM Ha TJIOCKOCTh paBHA
16¢cm. Haiitu mpoeKknuio Kaxk 10 HAaKJIOHHOM.

2) Jnuna nHakmoHHOW 10cM, mepneHauKyJsipa, TPOBEIEHHOIO U3 TOW K€ TOYKH YTO H
HAKJIOHHAs K TOM e IpsMOM, paBHa 6¢cM. Haliiure nnuHy NpOeKIUHA HAKJIOHHOM.

3) U3 Toukn A K DaHHOW IUIOCKOCTM O MPOBEIEHBI MEPIEeHIUKYIsp AA; U 1Be
Hakmonaeie AB u AC. CA= 4,ZABA, = 30°, LZACA, = 60°, a yrom Mexmy
HaksoHHBIMH 90°. HailTu paccTosiHue MeX1y OCHOBAaHUSIMU HAKIIOHHBIX.

4) U3 Toukn A K JaHHON IJIOCKOCTH O MPOBEIEHBI MEPHEeHIUKYyIsip AA; U JBe
HakJIoHHble AB 1 AC, Kaxxasd U3 KOTOPbIX HAKJIOHEHA K MNIOCKOCTH MOA yriioM 45°,
yrojsl MexJay HakJIOHHbIMU 120°. PaccTosiHne Mexay OCHOBAHUSIMHM HAKIIOHHBIX

12cm. Hatu paccTosiHue OT TOUYKM A 10 TNIOCKOCTH .

5) Hduaronamu kBagpara ABCD mnepecekatorcs B Touke O. M3 Touku O mpoBencH k
IJIOCKOCTU KBaApara mneprneHaukyiassp OM. Haittu pacctossHue ot Ttouku M Ao
ctoponbl BC, eciu AD = 6¢cm, OM = 4cm.

CDopMa BbINOIHEHUSL 3A0AHUL: PCUICHUC 3a1a4H.

CamocrosiTenbHast padora Nel2




3adanue: CoctaBuTh BOMpochl Mo TeMe «Bekropb» (He MeHee 6 BOMNPOCOB C
OTBETaMHU).
Dopma evinoaneHus 3a0anus.; BOIPOCHI 10 3aJaHHOM TeME.
CamocrosiTenbHas padora Nel3
3aoanue: cocTaBUTh TAOIUILY OCHOBHBIX (hopmyit quddepeHunpoBaHusl.
Dopma 6bIN0OIHEHUsL 3a0aHUs: TAOIHIIA.
CamocrosiTtenbHas padora Nel4
3aoanue: coctaButh KkpoccBopa «IIpousBoanas».
Dopma evlnoneHus 3a0anusi; KPoCCBOP.
CamocrosiTenbHas padora NelS
3aoanue: coctaButh TecT «IlepBooOpazHas
Tect nokeH cojaepkaTh He MeHee 6-7 3amaHuil U mo 3-4 OoTBETa K KaXIoMy
3aJIaHUIO (BEPHBIN TOJBKO OJMH). BKIIFOUNMTH 3aaHUS ABYX BHUJIOB:
Brrunciienne mepBooOpasHbIX pa3IMIHbIX (DYHKITHIA.
Brruncnenne nepBooOpa3Hoii, rpaduk KOTOPOH MPOXOIUT Yepe3 TOUKY € 3aJaHHBIMU
KOOpPJIMHATaMU.
Dopma evlnoaneHus 3a0anus. TeCT.
Dopma evinonneHus 3a0anus.; BbINOIHEHUE TpaduuecKoi padoThI.
CamocrosiTenbHas padora Nel6
3aoanue: N3roTOBUTH MOJIEIM MHOTOTPAHHHUKOB.

Dopma evinonneHus 3a0anus; MOJIeIb MHOTOTPaHHHUKA.

CamocrosiTeibHas padora Nel?7
3adanue: cocTaBUTh pe3eHTalNI0 « CeueHus IPU3MbI U TUPaAMUIbD».

N =

Dopma evinorneHus 3a0anus; Mpe3eHTaIUS.

CamocrosiTeibHas padora Nel§
3aoanue: U3roTOBUTH MOJIEJH TEJ BPAILICHMUS.
@Dopma evinoanenus 3a0anus. MOJENb Tejla BpalleHUS.
CamocrosiTteibHast pabora Nel9
3aoanue: coctaButh npezeHTanuio «lllap. BzauMHoe pacnonokeHue miockocTel mapay.

CDOPMCZ BbINOIHEHUS, 3A0AHUS: IMpC3CHTAIAA.

CamocrosiTteibHasi pabora Ne2(
3aoanue: cocTaBUTh KPOCCBOPA « MHOTOTpaHHUKIY

Dopma evlnorneHus 3a0anusl; KPoCCBOP/.

CamocrosiTenibHass pabora Ne21
3a0anue. BHIIOTHUTH JIOMAITHIOK KOHTPOJIBHYIO padoTy «Tena BpareHusy.

Bapuanr 1 Bapuanr 2

I. Ckonbko mockocred cumMMerpud | 1. CKOJIBKO IUIOCKOCTEM CHUMMETPUH
MMeeT 1iap: UMeeT KOHYC:

A. onHy; A. onHy;

B. nge; B. nBe;

C. Hu oztHOW; C. CTOmBKO K€, CKOJIBKO  OCEH
D. 0eCKOHEYHO MHOI0; CUMMETPHUH UMEET €0 CEUYCHHUE;




E. getnipe.

2. Kakoe u3 cienyromux yTBEPKICHUN
HEBEPHO?
Hunuaap
pe3ynbTare:
A. BpallleHHs] TPSMOYTOJIbHUKA BOKPYT
OJIHOM M3 €ro JuaroHajewu;

B. Bpamenus kBaapara BOKPYT OJHOM
U3 €ro AUaroHalew;

C. BpalieHusi MPSAMOYTOJIbHUKA BOKPYT
OJIHOM U3 €r0 CTOPOH,;

D. BpaiieHusi nIpsiMOYTOJIbHUKA BOKPYT
OHOW U3 TPSIMBIX COEAUHSIOIINX
CEepEeANHBI JIBYX €ro MPOTHUBOMOJIOAKHBIX
CTOpOH.

3. Pa3BepTka OOKOBOW MOBEPXHOCTH

MOXXHO INOJIYYUTDb B

D. Hu oxnoi;
E. 6eckoHeYyHO MHOTO.
2. Kakoe u3 crnenyromux yTBEPKICHUN

BEPHO?
A. KaxJoe cedeHue Iapa SBIAETCS
KpyIrom;
B. kaxnoe ceueHue cdepnl SBISETCS
KpyToM;

C. xaxJoe cedyeHue mapa, MpoXosIlee
4yepes ero LEHTP, ABISIETCS KPYTOM.
3. Pa3BepTka OOKOBOI MOBEPXHOCTH

HUWIMHAPA SIBISETCS MPSIMOYTOIBHUKOM,
JMaroHajgb KOTOPOro paBHa &8 cm, a yroi

MEXay auaroHanmsmMu — 3(0°. Haiimure

TJI01A]Tb OO0KOBOM MMOBEPXHOCTH
LWINHApA SABIIAETCS KBaJIpaToM,
HUIUHAPA.
IUaroHaib KoToporo paBHa [0 cwm. P
Haitigure IUIOIIA1b OOKOBOH
NOBEPXHOCTH LIWJIMHJIPA.
Dopma evinornenus 3a0aHusA. BBIIOJIHEHNE KOHTPOJIBHOM pabOTHl.
CamocrosTennbHast padora Ne22
3aoanue: co3aTh MPE3EHTALMIO « IEMEHThl KOMOUHATOPHKNY.
dopma evinoaHenus 3a0aHus. TIPE3SHTALMSL.
CamocrosiTtenbHas padora Ne23
3aoanue:  MOArOTOBUTH  coobOuieHne  «McTtopus  MPOMCXOXKACHHUS — TEOPHUH
BEPOSTHOCTEN» WJIM  CO3/aTh IPE3CHTALMI0  «OJIEMEHThl MaTeMaTHYECKON
CTaTUCTUKN.
dopma evinoanenus 3a0anus; COOOIIEHUE WM MTPE3ECHTALIMSL.
3.2.3. Kommiekr (oHAa OLEHOYHBIX CPEACTB /JIA IpPOBEJACHUS

NMPOMEKYTOYHOM aTTeCTALUM.

[IpeameToM OLIEHKH ABIISIFOTCS yMEHUS U 3HaHus. [I[pomexxyTouHas arrectanus
MIPOBOJUTCS B (pOpME 3K3aMEHa.

OneHka  OCBOEHMS  JAMCUMIUIMHBI — IPEIyCMaTPUBACT  MCIOJIb30BAHME
HAKOMUTEIBHOM CHCTEMBbl OLIEHMBAHMS M TPOBEJIEHUE dK3aMeHa. B 3aBucumoctu OT
peUTHHrOBOrO Oaia CTYJEHT MOXET ObITh OCBOOOXKIEH OT MPOBEPKU OCBOCHUS Ha

9K3aMeHe TOM MJIM MHOM YacTH AUJIAKTUYECKUX €IUHUIL.



Bonpocs! AJ1s1 NOATOTOBKH K IK3aMEHY
no yueOnoit mucnumimnne I1/1.01 Maremaruka

1. Marematuka B HayKe, TEXHHMKE, SKOHOMHUKE, HH(POPMALMOHHBIX
TEXHOJIOTHUSIX U IPAKTUYECKOMN JESITEIbHOCTH.

2. Uctopus anredpbl (OCHOBHBIE NEPHOJbI PA3BUTHUS MATEMATUKH Kak
HAyKH, YYEHbIE U UX BKJIaJl, BOBHUKHOBEHHE CUMBOJIOB).

3. Pa3Butre mnoHATHSA O uyuciae (MHOXeCTBa, JpoOH, aOCOJIOTHAs U
OTHOCUTEJbHAS IOTPEIIHOCTh, OKPYTJICHHE 110 HEAOCTATKY U U30BITKY).

4. KommiekcHble uncna (ynopsiiodeHHass mapa, paBHbIE KOMILIEKCHbBIE
yucia, CyMMa, pa3HOCTb, CBOMCTBa CIIOKEHMs, anredpamdeckas ¢opma
KOMILJIEKCHOTO 4HCJIa, MHHUMAas €JIMHULA, MPOU3BEJACHHE KOMILIEKCHBIX YHCEl,
CBOMCTBA MIPOU3BEJICHHUS).

5. OCHOBBI ~ TPUTOHOMETPUHU  (TPUTOHOMETPUYECKAsT  OKPYKHOCTb,
paaviaHHasi Mepa yria, ONpeAelIeHHE CHHYCa, KOCHHYCa, TaHI'€HCa M KOTaHIeHCa
yria, OCHOBHbIE TaOJIMYHbIE 3HAYCHMUS).

6. Tpuronomerpuyeckue QpyHkuu (rpaduk 1 CBOMCTBA CHHYCa, KOCUHYCA,
TQHT€HCa U KOTaHT'eHCA).

7. dopmyJibl TPUTOHOMETPUH (ocHOBHBIE TPUTOHOMETPHUUYECKUE
TOXJAECTBa, (OpMyJbl ABOMHOrO yria, QopMynbl NpUBEAEHUS, (HOPMYJIBI
anredbpanveckoi CyMMbl, (POPMYJIIBI TPEOOPa30BaHUS CyMMBI B TPOU3BEICHUE).

8. Crenennas (QyHkius (CTeNeHb YHWCIa, CBOMCTBA cTemeHeHd, rpaduk
CTENEHHOW PYHKIUN).

9. [TokazarenbHast pyHKLMA (MOKa3aTeNb CTENIEHU, CBOWCTBA MOKa3aTelleH,
rpaduK MokazaTeJIbHON (QyHKIINH).

10. Meroasl pemeHuss CTENEHHBIX M IIOKa3aTeNIbHBIX  YpPaBHEHMI
(BO3BeleHHE B CTENEHb, MPHUBEACHHE K OOIIEMY OCHOBAHHIO, BBEJACHHE HOBOIl
NEPEMEHHOM, rpapuuecKuii, BBIHECEHUE OOIIEi MEPEMEHHOM 3a CKOOKY).

11. Jlorapudmuueckas ¢yHkius (Jiorapudm MOJTOKUTEIHHOTO YHUCIA,
OCHOBHbBIE CBOWCTBa Jorapupma, GopMmysbl AJis BBIYMCIEHUS Jorapupma CyMMBl,

MIPOU3BEJEHUS, PA3HOCTH M YACTHOT0, rpaduK JIorapuMUuecKon PyHKIUN).



12.  T'paduku OCHOBHBIX J3JIeMEHTAapHBIX GyHKIMA (QyHKIHS, Tpaduk
(GyHKIUH, TPOMEKYTOK 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh, O0JIACTh OIpEAeNICHNUs,
MHO>KECTBO 3HaY€HUH, YETHOCTh, HEUETHOCTh, OCHOBHBIE BUbl (PDYHKIMHI: JIMHEHHAS,
KBaJIpaTU4Hasi, IPOOHO-THHEHHAs, PYHKIUS KOPHS, MX TpaQUKUA U CBONCTBA).

13. @OyHkuuu ¥ Ux npeaesibl (BOBHUKHOBEHUE TEOPUM MPEEoB, Mpeael
GyHKUMM B TOYKE, IME€PBOE TMPABUJIO BBIYUCICHHE MPEACIIOB, OCHOBHBIE
HEONPEIECIICHHOCTH U METOAbl UX PACKPBITUS, TEOPEMBI O MPEACIbHOM IEepexojie B
PaBEHCTBE U HEPABEHCTBE).

14.  YwucnoBas mocieaoBaTEIbHOCTh (CXOAUMOCTD, YCJIOBHUS CXOJIUMOCTH,
BUJIbI TTocienoBaTenbHocTedl BBIT u BMIT).

15.  OxpecTHOCTb TOYKH U OJHOCTOPOHHHE MpeAenbl (OKPECTHOCTh TOYKH,
IIPaBOCTOPOHHSSI U JIEBOCTOPOHHSSI OKPECTHOCTH, «CTPEMIIEHHE» K TOYKE CJE€BA U
cIpaBa, OJTHOCTOPOHHHE MPEJEIbI).

16. 3ameuaTenbHble NpeAeibl (IEPBbIA U BTOPOM 3aMedaTelIbHbIE MPEAECIbI,
Tabnuila SKBUBAJEHTHOCTEM OECKOHEYHO MallbIX (YHKIMI, HENpepbhIBHOCTD
byHKINN).

17. TlpowsBogHbie (T€OMETPUYECKUN M (PUIUYECKUN CMBICI, MPOU3BOIHAS
byHKIMH, TPOU3BOAHAS (PYHKIIMU KaK KacaTeabHas K rpaduky).

18. IIpaBuia HAXOXKICHUS MPOU3BOIHBIX (Tabnuia OCHOBHBIX
IIPOU3BOIHBIX, OCHOBHBIE MPAaBHJIa: CYMMBI, pa3HOCTH, IPOU3BEAEHUS U YACTHOTIO).

19. IlpousBogHas (GyHKIMH 3aJaHHOM HE SIBHO, MapaMeTpudecku (pyHKUUs
3aJlaHa He SIBHO, NapaMETPUUYECKH, KaK HaXOUTh IPOU3BOJIHYIO TaKOU (PYHKIUN).

20. IlpumeneHwe NPOU3BOJHOM K HCCIENOBaHUIO (QYyHKIUU (cxema
uccienoBanus GyHKuuu, nuddepeHurpyemas Ha HHTEpBaie GyHKUIU, KpUTHUECKas
TOYKA IKCTPEMYMA).

21. HaxoxnaeHue HaumOOJIBIIETO0 W HAUMEHBIIETO 3HAYECHUS] HEMPEPHIBHOM
(yHKIMHA Ha MPOMEXKYTKE (HAXO0XKJIECHHWE HauOOJIBIIEr0 M HANMEHBILErO 3HAYEHUS,
OCHOBHBIE ATallbl B PEIICHUU 3a7a4 Ha HAXO0XKJACHUE HAUMEHBIIET0 U HAaNOOJBIIEro
3HAYEHHS).

22.  AKCHOMBI CTEpPEOMETPHUH U CIEACTBUS U3 HUX (CTEPEOMETPHSI, OCHOBHBIE



OOBEKTHl CTEPEOMETPHUH, aKCHOMa, OCHOBHBIE aKCHOMBI: 1-5, oObeMHas ¢wurypa,
reOMETPUUYECKOE TEeJI0, paBHblEe (PUrypbl, 00BEM T€OMETPUUYECKOrO TeNa, €IUHULA
o0beMa, paBHOBEJIMKHUE TENA).

23. B3aumHOe€ pacrojoXeHue MpsIMbIX B NPOCTPAHCTBE (ClIydyau B3aUMHOIO
pacmoyioKeHUs]  MPSAMBIX B MPOCTPAHCTBE,  ONpElIEJeHWEe U NIpPHU3HAK
CKPELIMBAIOIIMXCS IPSIMBIX, HAX0XKJACHHUE YIJIa MKy MPSMBIMU B IPOCTPAHCTBE).

24. IlapannenbHOCTh MPAMOW M TUIOCKOCTH, MapajuIeNbHOCTh IUIOCKOCTEM,
NEPHEHAUKYJIIPHOCTh NPSIMOM M IUIOCKOCTH, NEPIEHIUKYISAPHOCTh IIOCKOCTEH
(mapaJuienbHblE IUIOCKOCTH, NEPHNEHIUKYJSAPHbIE IUIOCKOCTH, YyTBEpxkKaeHue 1-2,
npsiMasi IEpIEHIUKYJIApHAs TJIOCKOCTH, MPU3HAK NEPHNEHIUKYJISIPHOCTH MNPSIMON U
IJIOCKOCTH, CBOMCTBA MEPIEHAUKYIISIPHON MPSIMOM U IITIOCKOCTH).

25. llepneHnukynsip W HakJOHHAs (HAaKJIOHHAsi, OCHOBAaHHWE HAKJIOHHOM,
NEPHEHANKYJISP, OCHOBAHUE MEPIEeHIUKYJsApa, JUIMHA NEPHEeHAUKYJIApa, MPOeKIUs
HAKJIOHHOM, yTroJ MEeX/ly HAaKJIOHHOW U MJIOCKOCTHIO).

26. Teopema o Tpex nepreHIUKyIsIpax (GopMyIHpOBKa U JOKA3aTEIHCTBO
OpsIMOM U OOPAaTHOM TEOPEMBI).

27. JlekaproBa cuCTEMa KOOpPAMHAT, PACCTOSHHE MEXAY TOUYKAMH,
KOOpAMHATHI CEpelMHbl OTpe3ka (JeKapToBa CHCTEMa KOOpAMHAT, (opMmyia s
HaXOXKJEHUSl PACCTOSHMS MEXAYy TOUYKAMH, QJITOPUTM HAXOXKIEHUS CEpEeANHbI
OTpE3Ka).

28. Bektopel u JeHCTBUA Haa HUMU (BEKTOp, COHAIpABIICHHBIE,
MIPOTHUBOIIOJIOXKHO HANpPABJICHHbIC, KOJUIMHEAPHBIE BEKTOpbI, JJIMHA BEKTOPA,
HYJIEBOM BEKTOp, €IMHUYHBIM BEKTOp, PABHBIE BEKTOpA, MPABHIO TPEYTOJbHUKA U
napajiesiorpaMma  JUisli HaxOXKJEHUST CYMMbI BEKTOPOB, CBOMCTBA CJIOXKEHUS
BEKTOPOB, Pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOPA HA YKCIIO).

29. TIloctpoenne ceueHuid 0OBEMHBIX (Uryp (aaropuT™M MOCTPOCHHUS
CEUYEHMI, 3aJaud Ha MOCTPOEHUE CEYEHUH B Mapajulelienuiene, Kyoe, MpusMe,
TeTpas’Ipe, Nupamuie).

30. JIByrpaHHbIN yrona (ABYTpaHHBIA YroJl, HAXOXKJIEHUE BYIPAHHOIO yIJia

MEXKTy TUIOCKOCTSIMH).



31.  OcnoBuble purypsl o Teme «Tena BpamieHus» (MUIUHAP, KOHYC, IIap 1
cdepa).

R L e o e e e e
cBo m"q-? reopema it TPRRCTE AP L Ffipfji 0 OBPASOBAHMA P%

BeI—IHbH/I TeXHUUECKUM yHuBepcureT» (BI'TY) MMHMCTEPCTBO HAVYK

=

HepeCTaHOBKI/mm

CJIOKEHUE U YMHOXEHUE BeposiTHOCTel, OnHOM HbtoToHa, Tpeyronbuuk [lackans).

34.  OCHOBHbIE IOHATHUSI TEOPUHU BEPOSTHOCTEN (KJIACCUYECKOE ONpE/IEICHHE,
BUJIbI COOBITHII: BO3MOYKHOE, HEBO3MOXHOE, COBMECTHOE, HECOBMECTHOE, 3aBUCHMOE,
HE3aBHCUMOE, PABHOBO3MOXHBIE, CJI0KEHUE U YMHOKEHHUE BEPOSITHOCTEN ).

35. OcHOBHbIE TIOHSITUSA MAaTeMaTHYECKOM CTAaTUCTUKU (CTaTHCTHKA,
CTaTUCTHYECKAas XapaKTePUCTUKA, YEM 3aHUMAETCS CTATUCTHUKA, MPUMEPHI
CTaTUCTUYECKUX XapaKTEPUCTHK: cpefaHee apudmeTudeckoe, MojJa, pa3max,
MeJuaHa, TabauLbl, JuarpaMMbl, TpaduKu, GyHKIUN).

36. IlepBooOpa3nas ¢yHKIHH (MOHATHE TIepBOOOpa3HON (YHKIUU C
IpUMEPAMH).

37. HeonpeneneHHbll uWHTErpan (MHTErpaj, METOJbl HWHTETPUPOBAHUA,
MHTETPUPOBAHHUE 3aMEHON IEPEMEHHOM, MHTETPUPOBAHUE 110 YACTSM)

38.  OmnpeneneHHblid HHTErpa (T€OMETPUUECKUI CMBICII, CBOMCTBA, (popmyiia
HrroTona-Jleitbaniia, anropuTM BIUKACICHUS)

39. OOweM u ero u3mepenue (OCHOBHbIE GUTYPHI U UX (HOPMYJIBl 00bEMA,
II01AAb OOKOBOW MOBEPXHOCTH)

bujieTsl 1J151 NpoBeleHUs MPOMEKYTOYHOM aTTecTAlUN

no yuyeOHoi gucuunianne I1{.01 Marematuka

[Nonurexunueckuit koynemk (IIK BI'TY)




CnenuagapHoctsb 15.02.12
«MoHTaX, TEXHUYECKOE
00cy>)KMBaHUE U PEMOHT

IMPOMBIIIJICHHOT O
obopynoBanus (1o

3K3AMEHAIIMOHHBIN
BUJIET Nel
1o y4eOHOH TUCHHUIJIMHE
.01 MATEMATHUKA

Ipeacenarens INIK
/JTazapeBa JLA.

OTp aCb

aHHe MMHUCTEPCTBO HAYKM ¥ BEICHIETO OBEPABOBAHUSI P®
B@H«f@pmpﬁ@_cyﬂapCTBeHHbm TEeXHUUECKUM yHUBepcuTemr» (I

HUTC IIPAKTHYCCKYIO 3a/1a1y.

[Tonmurexunueckuii koymemk (ITIK BI'TY)

CrnennaiabHocTh 15.02.12
«MoHTaX, TEXHUUYECKOE
o0CITyKUBaHUE U PEMOHT

MPOMBIIIUIEHHOTO
obopynoBanus (TIo

3K3AMEHAIIMOHHBIN
BUJIET Ne2
1Mo y4eOHOH TUCHUIJIMHE
I[1.01 MATEMATHUKA

Mpencenarens K
/J1azapeBa JI.A.

Omacw

MMHUCTEPCTBO HAYKM U BHICULIET'O OEPABOBAHUS P&
%@M@%W@yﬁﬁﬁﬁlapCTBeHHbﬂ TEeXHUUECKUM yHUBepcuTemr» (I

[Nonurexunueckuit koynemk (IIK BI'TY)

CneunanbHocts 15.02.12
«MoHTaX, TEXHUIECKOE
00CITyKUBaHUE U PEMOHT

TIPOMBIIIIJICHHOTO
obopynoBanus (1o

SK3AMEHALIMOHHBIN
BUJIET Ne3
1o Y4eOHOM QuCHUINJINHe
.01 MATEMATHKA

Mpencenarens INIK
/J1a3apeBa JI.A.

oTpaci>

aHue MMHUCTEPCTBO HAYKM U BEICHIETO OBEPABOBAHUSI P®
CBOMKER EPEINETpHR SYGRACTRHSHIP ML S XHVUECKMM YHUBEPCUTET» (1
HUTEC MPAKTUYCCKYIO 3a1a4y.

[Monmurexunueckuii koymemk (ITIK BI'TY)




CneunanbHocts 15.02.12
«MoHTaX, TEXHUYECKOE
00cy>)KMBaHUE U PEMOHT

MPOMBIIUICHHOTO
obopynoBanus (1o
OTpaciIsAM)»

3K3AMEHAIIMOHHBIN
BUJIET Ned
1o y4eOHOH TUCHHUIJIMHE
I11.01 MATEMATHUKA

Ipeacenarens INIK
/JTazapeBa JLA.

[Monurexunueckuit komnemx (IIK BI'TY)

CnenuaabHocthb 15.02.12
«MoHTaX, TEXHUYECKOE
00CITyKUBAaHUE U PEMOHT

IMPOMBIIIJICHHOTO
o0opyoBaHus (110

=

3

A
-
-

3K3AMEHAIIMOHHBIN
BUJIET NeS
10 y4eOHO# JUCUMILIIUHE
A.01 MATEMATHKA

Mpencenarens K
/JTazapeBa JLLA.

0TpacisiM g»

>

[Tonurexunueckuit kosutex (IK BI'TY)

CneuuaiabHocts 15.02.12

1. KoMIIEKCHBIE YHCIIa.

2. PemnTe mpakTHUYECKYIO 3a7auy.

«MoHTaX, TEXHHYECKOE SK3AMEHALIMOHHBIN
00CITy’KHBAHUE U PEMOHT BUWIET Ne6 Ipencenarens MK
IIPOMBIIILIEHHOT'O 1o Y4eOHOM QUCHUINJINHE /J1azapeBa JLA.
o0opynoBanus (1o II1.01 MATEMATHKA
OTPAaCTISIM)»
3ananue




MMHUCTEPCTBO HAYKM U BHICULIET'O OEPABOBAHUS P&
BO «BpSAHCKUM I'OCYHNAPCTBEHHEM TEeXHUUYECKUM yHUBEPpCUTeT» (I

[Nonurexunueckuit koymemk (IIK BI'TY)

Cneuuaiabnocts 15.02.12

«MoHTaX, TEXHHYECKOE SK3AMEHALIMOHHBIN
00CITy’KHBAHUE U PEMOHT BUWIET Ne7 Ipencenarens MUK
IIPOMBIIIIEHHOTO 1o Y4eOHOM QuCHUINJINHe /J1azapeBa JLA.

obopynoBanus (1o

II1.01 MATEMATHKA

oTpacisM E»

MMHUCTEPCTBO HAYKM W BHCIET'O OBEPA3OBAHMA P&
BRHKIE NOHTRMTCOPRH BEPOTBRLTeH] TEXHNUSCKUM YHUBEPCUTET
UTE NIPAKTUYECKYIO 3a/1a4y.

[Monurexunueckuit komnemx (IIK BI'TY)

Croneunaiabaocth 15.02.12

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
06CITy’KHBAHHE U PEMOHT BUWIET Ne§ Ipencenarens MUK
IIPOMBIIIEHHOTO 1o y4eOHOH TUCHUIJIMHE /JazapeBa JLA.

obopynoBanus (1o

I11.01 MATEMATHUKA

oTpaciisiM t»

MMHUCTEPCTBO HAYKU M BBICLIETO OEPA3OBAHMS P$
BOH AMRYAHp WHAKNOAHAEPCTBEHHED TEeXHUUYECKUY YHMBEPCUTE
UTE MPAKTUYECKYIO 3aa4y.

m» (1

[Nonurexunueckuit koymemk (IIK BI'TY)

CneunanabHocts 15.02.12
«MoHTaX, TEXHHYECKOE 3K3AMEHALIMOHHBIN
00CITyKUBAaHUE U PEMOHT BUJIET Ne9 Ipencenarens HIK
IIPOMBILILIEHHOT'O 10 Y4eOHOM QU CHUIJINHE /JazapeBa JLA.
obopynoBanus (TI0 .01 MATEMATHUKA
OTpaciIsiM)»
3ananue

1. OCHOBHBIE TOHATHUA MAaTEMATUUYECKON CTATUCTUKH.

2. Pemre npakTUYECKYIO 334y .




MMHUCTEPCTBO HAYKM U BHICULIET'O OEPABOBAHUS P&
BO «BpAHCKUM T'OCYHNAPCTBEHHEM TEeXHUUYECKUM YHUBEPCUTET»

[Nonurexunueckuit koymemk (IIK BI'TY)

CneunanbHocts 15.02.12
«MoHTaX, TEXHUIECKOE
00CITyKUBaHUE U PEMOHT

MPOMBIIIJICHHOTO
obopynoBanus (1o

SK3AMEHALIMOHHBIN
BUJIET Nel0

1o Y4eOHOM QuCHUINJINHe
n1.01 MATEMATHUKA

Mpencenarens K
/J1a3apeBa JI.A.

oTpacisM E»

MMHUCTEPCTBO HAYKM M BEICIIETO OBPABOBAHUS P&
PR IKBPHROROMC TP IAPCTBEHHEN TEeXHUUECKUY YHUBEPCUTE
UTE NPAKTUYECKYIO 3a/1a49y.

>

[Monurexunueckuit komnemx (IIK BI'TY)

CneunansHocts 15.02.12
«MoHTaX, TeXHUYECKOE
o0cCiTyKUBaHUE U PEMOHT

HPOMBIIIJICHHOTO
obopynoBanus (1o
OTpacysimM)»

OK3AMEHAIIMOHHBIN
BUJIET Nell
1o y4eOHOH TUCHUIJIMHE
.01 MATEMATHUKA

Mpencenarens K
/JazapeBa JLA.

MatemaTrka BMUHAGTEECHBRe HAVIWD Vi1 REIGHETOp ABRASOBAHNA P&

>

[Tonurexunueckuit komnemx (IIK BI'TY)

CnenunanbHocthb 15.02.12
«MoHTaX, TEXHUYECKOE
00CITyKMBaHUE U PEMOHT

HPOMBIIIJICHHOTO
obopynoBanus (1o
OTpacysimM)»

9K3AMEHALIMOHHBIN
BUJIET Nel2
10 y4eOHOH TUCHHUILJIMHE
I1.01 MATEMATHUKA

IIpeacenarens INIK
/J1a3apeBa JI.A.

(1



MMHUCTEPCTBO HAYKM W BECIEI'O OEPA3OBAHMA P&
TBNOH GO CHIOR LR € HRE H AR X BAHIGCIPASTBUE CKMI  YHVBEPCUTEI»
UTE NPAKTUYECKYIO 3a7a4y.

[Honurexunueckuit konemk (IIK BI'TY)

CneunanbHocts 15.02.12
«MoOHTaX, TEXHHYECKOE
00CITy’)KUBaHUE U PEMOHT

IPOMBIIIJICHHOTO
obopynoBanus (TI0

OTpaciiaM)»

SK3AMEHALIMOHHBIN
BUJIET Nel3
1o Y4eOHOM QU CHUIJINHE
N1.01 MATEMATHUKA

MMHUCTEPCTBO HAYKU U BBICIIETO OEPA30OBAHMA P$

BOK K BOHOBHRY/DIICMCYTAFHELE PYHMMN TS X HUUS CKIM  YHUBEPCUTET»
UTE MIPAKTUYECKYIO 3a]a4y.

Ipeacenarens INIK
/JazapeBa JLA.

[Tonmurexunueckuii koymemk (ITIK BI'TY)

CnennaiabHocTh 15.02.12
«MoHTaX, TEXHUUIECKOE
o0CTyKUBaHUE U PEMOHT

MPOMBIIIUIEHHOTO
obopynoBanus (TIo

3K3AMEHAIIMOHHBIN
BUJIET Nel4
1o y4eOHO¥ AuCHMIINHE
IN1.01 MATEMATHUKA

Mpencenarens K
/J1azapeBa JI.A.

OmaCﬂh

MMHUCTEPCTBO HAYKM M BEICUIET'O OEPA3SOBAHMA P&
BERH KIS PHRYPEIM OITRME R A eNa BPHHIGHN DS XHUUE CKMM  YHVBEPCUTEI»
UTE IPAKTUYECKYIO 3a/1a4y.

[Monurexanueckuit kowemk (IIK BI'TY)

CnenuaabHocthb 15.02.12
«MoHTaX, TEXHUUECKOE
00CITy’)KUBaHHE U PEMOHT

MIPOMBIIIIEHHOTO
obopynoBanus (TI0
OTpaciIsiM)»

3K3AMEHAIIMOHHBIN
BUJIET NelS

1o Y4eOHOM QU CHUIJINHE
.01 MATEMATHKA

Ipeacenarens INIK
/JTazapeBa JILA.




S apwnenLHOMWﬁ%mnﬂnﬁﬁmmTéﬁ
ReRY B HECRAHFANGH K AGERREHE REPHEA NARFIAPIRC KK YN YERGeBIEV TS

UTE IPAKTUYECKYIO 3a/1a4y.

>

[Nonurexunueckuit komnemx (IIK BI'TY)

CroneununanabHocTth 15.02.12
«MoHTaX, TEXHUYECKOE
00cTy’)KMBaHUE U PEMOHT

MPOMBIIIUIEHHOTO
obopynoBanus (1o

3K3AMEHAIIMOHHBIN
BHJIET Nel6
10 y4eOHOM AUCUMIINHE
I1.01 MATEMATHKA

Ipeacenareas INIK

/Ja3apeBa JLA.

OTp aCHb

MMHUCTEPCTBO HAYKM UM BREICHIETO OEPABOBAHWSI Pd
HROVHK PO OpefeBDCY IaPCTBEHHEM TEeXHUYECKMM YHMBEPCUTET»
WTE MPAKTUYECKYIO 3a/1a9y.

[Monmurexanueckuit koymemk (ITK BI'TY)

CrnennanbHoctb 15.02.12
«MOHTa), TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy’)KUBaHHE U PEMOHT BUJIET Nel7 Ipencenarens MK
MPOMBIIIIEHHOTO 10 Y4eOHOM QUCHUIJIMHE /J1azapeBa JLLA.
obopyznoBaHus (110 .01 MATEMATHKA
OTpaciIsiM)»

PHaxoxnenne RMBETERIGTRR HX I GREHRRR B sl

A EBOﬁéRWMM I'OCyoapCTBEHHEIM TEXHUYECKNVM YHUMBEPCUTET»

HUTC IIPAKTUYCCKYIO 3a1a4y.

[Monmurexanueckuii koymemk (ITK BI'TY)




CnenuaianHocts 15.02.12

obopynoBanus (1o

I11.01 MATEMATHUKA

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy)KMBAHUE U PEMOHT BUJIET Nel8 Ipencenarens UK
MIPOMBIIIIEHHOTO 1o y4eOHOH TUCHHUIJIMHE /JTazapeBa JLA.

oTpaciiiM g»

MMHUCTEPCTBO HAYKM M BBICUIET'O OEPABOBAHUA P&
BoHoxEpHIeorA e DERIAPC TBEHHEL TEXHUYECKMM YHUBEPCUTE
UTE NPAKTUYECKYIO 3aJ1a4y.

>

[Tonmurexunueckuii koymemk (ITIK BI'TY)

CrnennaiabHocTh 15.02.12

obopynoBanus (TIo

II1.01 MATEMATHUKA

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITyKMBaHHE U PEMOHT BUWIET Nel9 Ipeacenareas K
MIPOMBIIIICHHOTO 1Mo y4eOHOH TUCHUIJIMHE /J1azapeBa JI.A.

OmaCﬂh

PTG s<Arefpsrl TOCYOAaPCTBEHHBEM TeXHUUECKNMI YHUBEPCUTET»

[Monurexunueckuit komnemx (IIK BI'TY)

Cnenuagapnocts 15.02.12
«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy’)KMBaHHE U PEMOHT BUIET Ne20 IIpencenarens MK
IIPOMBIIIEHHOTO 1o y4eOHOH TUCHUIJIMHE /JazapeBa JLA.
obopynoBanus (1o .01 MATEMATHUKA
OTpacysimM)»
3ananue

1. lexapToBa cucTemMa KOOpJAUHAT, PACCTOSTHUE MEXKITYy TOUKAMH,
KOOPJAMHATBI CEPE/IMHBI OTPE3KA.
2. PemmTe npakTHYECKYIO 3a7auy.




MMHUCTEPCTBO HAYKM U BHICULIET'O OEPABOBAHUS P&
BO «BpAHCKUM T'OCYHNAPCTBEHHEM TEeXHUUYECKUM YHUBEPCUTET»

[Nonurexunueckuit koymemk (IIK BI'TY)

Cneuuaiabnocts 15.02.12

«MoHTaX, TEXHHYECKOE SK3AMEHALIMOHHBIN
00CITyKUBAHUE U PEMOHT BUJIET Ne21 Ipencenarens MK
IIPOMBIIIIEHHOTO 1o Y4eOHOM QuCHUINJINHe /J1azapeBa JLA.

obopynoBanus (1o

II1.01 MATEMATHKA

oTpacisM E»

MUHUCTEPCTBO HAYKM M BHCIHET'O OEPABOBAHMS P&
BRATEHHRCHPEIENBCY IaPCTBEHHED TEXHUYECKMM YHMBEPCUTEI»
UTE MPAKTUYECKYIO 33/1a4y.

[Monurexunueckuit komnemx (IIK BI'TY)

Croneunaiabaocth 15.02.12

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy)KUBAaHUE H PEMOHT BUJIET Ne22 Ipencenarens MK
IIPOMBIIIEHHOTO 1o y4eOHOH TUCHUIJIMHE /JazapeBa JLA.

obopynoBanus (1o

I11.01 MATEMATHUKA

oTpaciisiM t»

MUMHUCTEPCTBO HAYKM ¥ BEICUIETO OEPABOBAHUSI P®
BRHKIE N OHTRIVKOMOMARZOOIIGE HHED TEXHUUECKUA YHUBEPCUTE
HATE IPAKTUYECKYIO 3a1a4y.

>

[Nonurexunueckuit koymemk (IIK BI'TY)

CneunanabHocts 15.02.12
«MoHTaX, TEXHHYECKOE 3K3AMEHALIMOHHBIN
00CITyKUBAaHUE U PEMOHT BUJIET Ne23 Ipencenarens HIK
IIPOMBILILIEHHOT'O 10 Y4eOHOM QU CHUIJINHE /JazapeBa JLA.
obopynoBanus (TI0 .01 MATEMATHUKA
OTpaciIsiM)»
3ananue

1. IIpaBusIbHBIE MHOTOTPAHHUKH.
2. Pemre npakTUYECKYIO 334y .

(1



MMHUCTEPCTBO HAYKM M BEICUIET'O OEPABOBAHUA P&

[Nonurexunueckuit koymemk (IIK BI'TY)

Cneuuaiabnocts 15.02.12

«MoHTaX, TEXHHYECKOE SK3AMEHALIMOHHBIN
00CITyKUBAHUE U PEMOHT BUJIET Ne24 Ipencenarens MK
IIPOMBIIIIEHHOTO 1o Y4eOHOM QuCHUINJINHe /J1azapeBa JLA.

obopynoBanus (1o

II1.01 MATEMATHKA

oTpacisM E»

MMHUCTEPCTBO HAYKM ¥ BEICHIET'O OEPABOBAHUS P&
BB S MBMOPEHACCY IAPCTBEHHEM TEXHNUYSCKMM YHVMBEPCUTET
UTE PAKTUYECKYIO 3a1a4y.

[Monurexunueckuit komnemx (IIK BI'TY)

Croneunaiabaocth 15.02.12

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
o0cy>)KHBaHUE U PEMOHT BUJIET Ne25 Mpencenarens K
IIPOMBIIIEHHOTO 1o y4eOHOH TUCHUIJIMHE /JazapeBa JLA.

obopynoBanus (1o

I11.01 MATEMATHUKA

oTpaciisiM t»

MMHUCTEPCTBO HAYKM UM BHICHLIET'O OEPABOBAHUS P&
cROBavBTHEKOBATEIEHOLERP.C TBEHHEL TEXHUUECKUM YHUBEPCUTE
WTE MPAKTUYECKYIO 3a7a4y.

>

[Nonurexunueckuit koymemk (IIK BI'TY)

CneunanabHocts 15.02.12
«MoHTaX, TEXHHYECKOE 3K3AMEHALIMOHHBIN
00CITyKUBAaHUE U PEMOHT BUJIET Ne26 Ipencenarens HIK
IIPOMBILILIEHHOT'O 10 Y4eOHOM QU CHUIJINHE /JazapeBa JLA.
obopynoBanus (TI0 .01 MATEMATHUKA
OTpaciIsiM)»
3ananue

1. IIponsBoansIe.

2. Pemre npakTUYECKYIO 334y .

BO «BpSAHCKUM I'OCYHNAPCTBEHHEM TEeXHUUYECKUM yHUBEPpCUTeT» (I



MMHUCTEPCTBO HAYKM U BHICULIET'O OEPABOBAHUS P&
BO «BpAHCKUM T'OCYHNAPCTBEHHEM TEeXHUUYECKUM YHUBEPCUTET»

[Nonurexunueckuit koymemk (IIK BI'TY)

Cneuuaiabnocts 15.02.12

«MoHTaX, TEXHHYECKOE SK3AMEHALIMOHHBIN
00CITy’KHBAHUE U PEMOHT BUJIET Ne27 Ipencenarens MUK
IIPOMBIIIIEHHOTO 1o Y4eOHOM QuCHUINJINHe /J1azapeBa JLA.

obopynoBanus (1o

II1.01 MATEMATHKA

oTpacisM E»

MUHUCTEPCTBO HAYKM M BHCIHET'O OEPABOBAHMS P&
PEAC B BHICKETET PAT Y IAPCTBEHHEM TEXHUUECKUM YHUBEPCUTET»
UTE MPAKTUYECKYIO 33/1a4y.

[Monurexunueckuit komnemx (IIK BI'TY)

Croneunaiabaocth 15.02.12

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
o0cy>)KHBaHUE U PEMOHT BUJIET Ne28 Mpencenarens K
IIPOMBIIIEHHOTO 1o y4eOHOH TUCHUIJIMHE /JazapeBa JLA.

obopynoBanus (1o

I11.01 MATEMATHUKA

oTpaciisiM t»

MMHUCTEPCTBO HAYKM M BEICIIETO OEPABOBAHUSI P&
BOr HOB DB FOKUY DOBYEROPOHBREAPLIICIBKHMUSCKMA YHUBEPCUTE
HATE IPAKTUYECKYIO 3a1a4y.

>

[Nonurexunueckuit koymemk (IIK BI'TY)

CneunanabHocts 15.02.12
«MoHTaX, TEXHHYECKOE 3K3AMEHALIMOHHBIN
00CITyKUBAaHUE U PEMOHT BUJIET Ne29 Ipencenarens HIK
IIPOMBILILIEHHOT'O 10 Y4eOHOM QU CHUIJINHE /JazapeBa JLA.
obopynoBanus (TI0 .01 MATEMATHUKA
OTpaciIsiM)»
3ananue

1. Pa3BuTHE IOHATHUS O YHCIIE.
2. Pemre npakTUYECKYIO 334y .

(1



MMHUCTEPCTBO HAYKM U BHICULIET'O OEPABOBAHUS P&
BO «BpAHCKUM T'OCYHNAPCTBEHHEM TEeXHUUYECKUM YHUBEPCUTET»

[Nonurexunueckuit koymemk (IIK BI'TY)

Cneuuaiabnocts 15.02.12

«MoHTaX, TEXHHYECKOE SK3AMEHALIMOHHBIN
00CITyKUBaHUE U PEMOHT BUJIET Ne30 Ipencenarens HIK
IIPOMBIIIIEHHOTO 1o Y4eOHOM QuCHUINJINHe /J1azapeBa JLA.

obopynoBanus (1o

II1.01 MATEMATHKA

oTpacisM E»

MMHUCTEPCTBO HAYKM M BEICUIET'O OEPABOBAHUA P&

B A< OACICHA S TIPOYIBBEIHBBE HHEDLI TeXHUUECKUM YHUBEPCUTET
UTE NPAKTUYECKYIO 3a/1a49y.

[Monurexunueckuit komnemx (IIK BI'TY)

Croneunaiabaocth 15.02.12

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
o0cy>)KHBaHUE U PEMOHT BWJIET Ne31 Mpencenarens K
IIPOMBIIIEHHOTO 1o y4eOHOH TUCHUIJIMHE /JazapeBa JLA.

obopynoBanus (1o

I11.01 MATEMATHUKA

oTpaciisiM t»

MMHUCTEPCTBO HAYKM UM BHICHLIET'O OEPABOBAHUS P&
BEM B HKEMA. TOCYIAPCTBEHHEN TEeXHMUSCKMM YHUBEPCUTE
HATE IPAKTUYECKYIO 3a1a4y.

>

[Nonurexunueckuit koymemk (IIK BI'TY)

CneunanabHocts 15.02.12
«MoHTaX, TEXHHYECKOE 3K3AMEHALIMOHHBIN
00CITyKUBAaHUE U PEMOHT BUJIET Ne32 Ipencenarens HIK
IIPOMBILILIEHHOT'O 10 Y4eOHOM QU CHUIJINHE /JazapeBa JLA.
obopynoBanus (TI0 .01 MATEMATHUKA
OTpaciIsiM)»
3ananue

1. [TokazarenbHast QyHKITHUS.
2. Pemre npakTUYECKYIO 334y .

(1



MMHUCTEPCTBO HAYKM U BHICULIET'O OEPABOBAHUS P&
BO «BpAHCKUM T'OCYHNAPCTBEHHEM TEeXHUUYECKUM YHUBEPCUTET»

[Nonurexunueckuit koymemk (IIK BI'TY)

Cneuuaiabnocts 15.02.12

«MoHTaX, TEXHHYECKOE SK3AMEHALIMOHHBIN
00CITyKUBaHUE U PEMOHT BUJIET Ne33 Ipencenarens HIK
IIPOMBIIIIEHHOTO 1o Y4eOHOM QuCHUINJINHe /J1azapeBa JLA.

obopynoBanus (1o

II1.01 MATEMATHKA

oTpacisM E»

MMHUCTEPCTBO HAYKM M BEICUIET'O OEPABOBAHUA P&

TO@b IS HIEIOTC IMEHBHIG i CIURG 3HNb HEEK NPAHERMN . Y HBEPCUTET»
UTE NIPAKTUYECKYIO 3a71a4y.

[Monurexunueckuit komnemx (IIK BI'TY)

Croneunaiabaocth 15.02.12

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
o0cy>)KHBaHUE U PEMOHT BUJIET Ne34 Mpencenarens K
IIPOMBIIIEHHOTO 1o y4eOHOH TUCHUIJIMHE /JazapeBa JLA.

obopynoBanus (1o

I11.01 MATEMATHUKA

oTpaciisiM t»

MMHUCTEPCTBO HAYKM UM BHICHLIET'O OEPABOBAHUS P&
PEM <GPPI HePIICATUKYIRIPAXBEHHE TEXHUUECKM YHUBEPCUTE
HATE IPAKTUYECKYIO 3a1a4y.

>

[Nonurexunueckuit koymemk (IIK BI'TY)

CneunanabHocts 15.02.12
«MoHTaX, TEXHHYECKOE 3K3AMEHALIMOHHBIN
00CITyKUBAaHUE U PEMOHT BUWIET Ne35 Ipencenarens HIK
IIPOMBILILIEHHOT'O 10 Y4eOHOM QU CHUIJINHE /JazapeBa JLA.
obopynoBanus (TI0 .01 MATEMATHUKA
OTpaciIsiM)»
3ananue

1. BekTopsl U AEHCTBUSA HAJ HUMM.
2. Pemre npakTUYECKYIO 334y .

(1



MMHUCTEPCTBO HAYKM U BHICULIET'O OEPABOBAHUS P&
BO «BpAHCKUM T'OCYHNAPCTBEHHEM TEeXHUUYECKUM YHUBEPCUTET»

[Nonurexunueckuit koymemk (IIK BI'TY)

Cneuuaiabnocts 15.02.12

«MoHTaX, TEXHHYECKOE SK3AMEHALIMOHHBIN
00CITyKUBaHUE U PEMOHT BUJIET Ne36 Ipencenarens HIK
IIPOMBIIIIEHHOTO 1o Y4eOHOM QuCHUINJINHe /J1azapeBa JLA.

obopynoBanus (1o

II1.01 MATEMATHKA

oTpacisM E»

MUHUCTEPCTBO HAYKM M BEICWIETO OEPABOBAHUA P&
B AndBRRACE TOCYHAaPCTBEHHE TeXHUUYECKUM YHMBEPCUTETI»
UTE IPAKTUYECKYIO 3a/1a4y.

[Monurexunueckuit komnemx (IIK BI'TY)

Croneunaiabaocth 15.02.12

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
06CITy’KHBAHHE U PEMOHT BUIET Ne37 Ipencenarens MUK
IIPOMBIIIEHHOTO 1o y4eOHOH TUCHUIJIMHE /JazapeBa JLA.

obopynoBanus (1o

I11.01 MATEMATHUKA

oTpaciisiM t»

MMHUCTEPCTBO HAYKM U BHICUIETO OEPABOBAHUSI P®
BOLOPARHACEYHKININLY IAPCTBEHHED TEXHUYECKNY YHUBEPCUTE
UTE TIPAKTUICCKYIO 3a/1a4y.

>

[Nonurexunueckuit koymemk (IIK BI'TY)

CneunanabHocts 15.02.12
«MoHTaX, TEXHHYECKOE 3K3AMEHALIMOHHBIN
00CITyKUBAaHUE U PEMOHT BUJIET Ne38 Ipencenarens HIK
IIPOMBILILIEHHOT'O 10 Y4eOHOM QU CHUIJINHE /JazapeBa JLA.
obopynoBanus (TI0 .01 MATEMATHUKA
OTpaciIsiM)»
3ananue

1. HeonpeneneHnHbli HHTETpAN.
2. Pemre npakTUYECKYIO 334y .

(1



MMHUCTEPCTBO HAYKM M BEICUIET'O OEPABOBAHUA P&
BO «BpsHCKMM T'OCYIOaQpPCTBEHHBI TEXHUUECKUM YHUBEPCUTET» (]

[Nonurexunueckuit koymemk (IIK BI'TY)

CneunanbHocts 15.02.12
«MoHTaX, TEXHHYECKOE SK3AMEHALIMOHHBIN
00CITy)KMBAHUE U PEMOHT BUJIET Ne39 Ipeacenarean MK
IIPOMBIIIIEHHOTO 1o Y4eOHOM QuCHUINJINHe /J1azapeBa JLA.
obopynoBanus (1o .01 MATEMATHKA
OTPAaCTISIM)»
3ananue

1. [IpousBoaHas GpyHKUMHU 3aJaHHON HESBHO, TAPAMETPUUYECKHU.
2. Pemnre npakTHYECKyIO 3a7a4y.

Kputepun onieHku:



4. Ciucok JIuTeparypbl

4.1. OCHOBHBIE TI€YATHBIC U JICKTPOHHBIC U3/IAHUSI.

bammakos M.M. MaremaTtuka: 3aiauynuk: yuye0. mocodue: — 5-e usl., cTep, -
M., OUL] «Axagemus», 2019.

bammakoB M.1. Matemartuka: CO0opHUK 3a7a4 NpopriibHON HANTPaBIEHHOCTHU:
y4eb. mocobue: — 3-e u3j., crep, - M., OUL] «Akanemus», 2019.

bammakoB M.M. Maremaruka: y4eOHMK: — 6-¢ u3a., crep, - M., OUIL]
«Axanemus», 2019.

4.2. JIonoJHUTEIbHBIE HCTOYHHUKH.

bammakoB M.M. Marematuka: Kaura s mpemnogaBaTesisi: METOJI. TTocoOue:
OnextpoHHbld hopmart, - M., OUL] «Akagemus», 2019.

AmumoB III. A. u gp. MaremaTtuka: anreOpa M Havalla MaTeMaTH4YECKOIO
aHanuza, reoMmerpusi. Anrebpa ¥ Hayajga MaTeMaTHYECKOro aHanu3a (0a30BBIA U
yriiyoneHnslit ypoBuu) 10—11 kmaccel. — M., M3natensctBo «IIpocBenienuey,
2019.

Aranacsa JI. C., byry3oB B. ®@., Kangomuer C. b. u ap. MaremaTtuka: anreopa
M Hauaja MareMmaruueckoro ananmsa. [eomerpus. ['‘eomerpusi (06a30BbIi
yrayonennbiii ypoBan) 10—11 xmaccel. — M., M3gatensctBo «IIpocBemienuey,
2019.

Konsrun F0.M., TkaueBa M. B, ®eneposa H. E. u ap. Maremaruka: anredpa u
Hayajga MaTeMaTHYEeCKOro aHaiau3a. AnreOpa M Hayajlla MaTeMaTHYECKOTIO aHaIu3a
(6a30BbIM U yriyOneHHbll ypoBHu) 10 knacc / nmox pen. A. b. XKuxuenko. — M.,
N3narenbctBO «IIpocBenienue», 2019.

Konsrun FO.M., TkaueBa M. B., ®eneposa H. E. u ap. Marematuka: anreopa
Y Havajla MaTEeMaTUYECKOTO aHanu3a. Anredpa U Hadaia MaTeMaTUYeCKOro aHau3a
(6azoBbiii 1 yrayosennbiii ypoBan) 11 kmace / mox pea. A. b. Kwxuenko. — M.,
N3parensctBo «lIpocBemenney, 2019.

4.3. UnTepHeT-pecypChl.

https://www.iprbookshop.ru/ - Dnexrponno-6ubnuoreuynas cucrema [IPRbooks

https://e.lanbook.com/ - DnexrpoHHo-OubMMOTEYHAast cuctema JIAHD



http://www.consultant.ru/ - CnpaBouno-nipaBoBas cuctema Koncynsrantllmtoc
https://www.elibrary.ru/ - HarimonansHas 31eKTpoHHast OuOiIroTexa
http://www.edu.ru/ -  ®enepanbublii  MHTepHeT-nopran  «Poccuiickoe

oOpa3zoBaHHE»



Jlucr coritacopanus
JononHeHus M u3MeHeHns K KOMILIeKTY POC Ha y4ueOHbIH roj

Jonosnnenus n nzamenenus k komiekry @OC na y4eOHBIN ToJ1 10

IUCHUILINHE

B xommiekt @OC BHECEHBI CINEYIONIUE U3MEHEHUS:

Jononnenus u uamenenus B komiiekre @OC obcyxensl Ha 3acenanuu [TIHK

« » 20 r. (mpoTokos No ).

[Ipencenatens IMHK / /
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