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1. MacmopT KOMIJIEKTA (POHAA OLIEHOYHBIX CPEICTB

1.1. O01mue moJ10KeHU s

®ona oneHouyHwsix cpeactB (OOC) nmpenHaszHayeH AJisi KOHTPOJS U OILICHKU
o0pa3oBaTeIbHBIX JIOCTHXKEHUM oOydaromuxcss 1o crenuanbHoctu  15.02.16
TexHomorus MalIMHOCTPOEHHUS, OCBOMBIIMX MPOrpaMMy Y4eOHON JUCIUIUIMHBI
I171.01 MaremaTuka, KOTOpasi SBJISIETCS YacTbl0O OCHOBHOM MpodheCCHOHAIBHOM
oOpazoBaTenbHOM nporpamMmbl B cooTBeTcTBUU ¢ PI'OC no cnenuansHocty 15.02.16
Texnonmoruss MammHoctpoeHus. POC BKIIOYAIOT KOHTPOJIbHBICE MaTepHUasbl IS
MPOBEACHUSI TEKYIIETro, PYOeKHOTO KOHTPOJS MU MPOMEKYTOUHOW aTTecTaliu B
dbopme rK3aMeHa.

®OC pazpaboran B coorBercTBUU ¢ DPI'OC 1o cnemumansHoctu CIIO
cnenuanbHOCTAM 15.02.16 TexHomoruss MalMHOCTPOCHUSI B YACTH OCBOCHMS ITUKJIA
o011e00pa3oBaTeyibHON TOJATOTOBKM W B COOTBETCTBUU ¢ pabodell MmporpaMmoit
yueOHoi nuctmrumabl [1].01 MaTemartuka.

1.2. ®OC yuebnout qucuumuunsl [1J].01 MaTtematrka mo3BoJISIET OCYIIECTBUTD
KOMIUIEKCHYIO OIEHKY OBJIAJEHUS CIEAYIOIMMU OOMIMMHU U MpodheCcCHOHATbHBIMU
koMrieTeHIusaMu npeaycMorpeHHbiMu PI'OC mo cnernmansHoctu CIIO 15.02.16

TexHomorus MalIMHOCTPOCHUA .

Kon HaumenoBanue oOIIIMX KOMITETEHIIUA
OK 1 Bri6upath ciocoObl pemieHus 3a1a4d npodeccrnoHaaIbHON IeaTeIbHOCTH
MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.
Hcnonp3oBaTh  COBpEMEHHBIE CpEACTBAa  IOMCKA, aHAIW3a U
OK 2 UHTEpIpeTanuu uHhOpMaui, U WHOOPMAIIMOHHBIE TEXHOJOTHUU IS
BBITIOJTHEHUS 3a/1a4 TPO(EeCCHOHATBHOM IeATeTbHOCTH.
[InanupoBaTh W peamu30BBIBaTH COOCTBEHHOE MpO(eccCHOoHaIbHOE U
OK 3 JUYHOCTHOE pa3BUTHE MPEANPUHUMATEIBCKYIO JEATEIbHOCTh B
npodeccroHaabHON cdepe, HMCIoIb30BaTh 3HAHUA MO (PUHAHCOBOU
IPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYyaIUsIX.
OK 4 D} deKTHBHO B3aMMOACHCTBOBATH W pPaboTaTh B KOJUICKTUBE U
KOMaHJIE.
OcymiecTBasiTh  YCTHYHO M NHCBMEHHYI0 KOMMYHHUKAlUIO Ha
OK 5 rocynapctBeHHoM  sa3blke  Poccuiickon  ®dexepaunu ¢ y4eTOM
0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.




[TposABIATH TpaXkAaHCKO-MIATPUOTHYECKYIO MTO3ULINIO, 1EMOHCTPUPOBATH
OCO3HAaHHOE IOBEJICHNE Ha OCHOBE TPAJULMOHHBIX OOLIEYEIOBEUECKUX
OK 6 LIEHHOCTEW, B TOM YHMCJE C YYETOM TApMOHM3ALUHA MEXKHALMOHAIBHBIX
U MEXpPEIUTMO3HbIX  OTHOIICHUH, OPUMEHATh  CTaHJAPThI
AHTUKOPPYHIIMOHHOTO MMOBEICHUS.

CopelicTBOoBaTh COXPAaHEHUIO OKpY Karolen cpensl,
OK 7 pecypcocOepexeHnIo, NPUMEHSATh 3HAaHUA 00 M3MEHEHUHU KiumarTa,
OPUHLMIBL OEpeXITMBOrO MPOU3BOACTBA, d(PPEKTUBHO NEWCTBOBATH B

I{pei’;BBI‘IaI‘/’IHBIX CUTyanusix.

Ucnonw3oBate cpeactBa (U3HUYECKONW KYJIBTYPBI JJIi COXpPAHEHUS U
OK 8 YKpEIJIeHUs 3/I0POBhS B Mpoliecce MpodecCuoHanbHOM NeaTeIbHOCTH U
No/1Iep>KaHusi HEOOXOAMMOTO YPOBHS (DU3NUYECKOM MOTOTOBICHHOCTH.

OK 9 [Tonmp30BaThCA npodeccuoHabHON JIOKyMEHTaILUEN Ha

TroCyaapCTBCHHOM M MHOCTPAHHOM A3bIKAX.

Kon HaumeHoBaHHEe BHIOB JAEATEJBHOCTH M MPOPecCHOHAIbHBIX
KOMIIETEH LM H

B/ 1. Pa3paboTka TEXHOJOTHMYECKUX IIPOIIECCOB M3TOTOBJICHUS JeTajeit
MaIlvH

IIK 1.5 BrInonHATh  pacueThl  MapaMeTpoOB  MEXaHWYECKOW  o0paboTKu
U3rOTOBJIEHUS JI€TajJei MalllMH, B TOM YHUCJE C MPUMEHEHUEM CHCTEM
ABTOMAaTH3UPOBAHHOIO MPOEKTUPOBAHUS

B/ 5. Opranuzanus paboT Mo pean3alud TEXHOJOTHUYECKUX TPOIIECCOB B
MaIllMHOCTPOUTEIIBHOM NPOU3BOJICTBE

IIK 5.2 CompoBokaaTh  MOATOTOBKY  (PMHAHCOBBIX  JIOKYMEHTOB IO
NPOU3BOJICTBY M peaIH3alMu MPOAYKIIUU MAIIUHOCTPOUTEIHLHOTO
IPOM3BO/ICTBA, MaTepHAIbHO-TEXHUYECKOMY o0ecreueHunto
NEATENbHOCTU MOAPA3ACICHUS

1.3. ®opMbI KOHTPOJIA U olleHUBaHUS Y [{
dopMoil TPOMEKYTOYHOUN aTTeCTAlUH, MPEAYCMOTPEHHOW YYEOHBIM IJIAHOM

crienuanbHOCTH, 1o yueOHou nucnumumae [1/1.01 MaremaTuka siBasieTcs SK3aMeH.



2. Pe3yibTarhl 0OCBOCHHMS YU4eOHOM TUCHUILINHBI, MOAJIE/KALIUE IIPOBEPKeE.

B pesynbrare ocBoenus yueOHoit aucummimasl [IJ[.01 MaremaTtuka
oOyyaromuiicst aofkeH obnanate npeaycmoTpenHsiMu OI'OC mo cnenuanbHOCTH
CIIO 15.02.16 TexHonorust MaIMHOCTPOCHHUS.

TpeGoBaHusi K YPOBHIO NOArOTOBKH, IepedYeHb KOHTPOJIUPYEMbIX

KOMIIeTEeH I

Ilepeuenn
TpeOoBaHuA K YPOBHIO NOATOTOBKH 10 Y /[ KOHTPOJIHMPYEMBbIX
KOMIIeTeHLM i

3HATD:

3.1 — 3HaYeHHe MaTeMaTHYECKON HAYKHU ISl PEIICHUS
3a]1a4, BOZHUKAIOIINX B TEOPUU U TIPAKTHUKE; IIUPOTY U B TO Ke
BpEMsI OTPaHUYCHHOCTH MPUMEHEHHSI MATEMaTHIECKIX
METO/IOB K aHAJIHM3y U MCCIIEIOBAHUIO IPOIIECCOB U SBJICHUN B
pUPOJIE U OOIIECTBE;

3.2 — 3HaUYeHHE IMPAaKTUKHU 1 BOIIPOCOB, BO3ZHUKAIOIIUX B

camoil MmaTemMaTHke JJi1 GOPMUPOBAHUS U PA3BUTHUS OK 1-9

MaTeMaTH4YECKOMN HAaYKH; UCTOPHUIO PA3BUTHS IIOHATHUA YUCJIA, K 1.2

CO3aHMA MaTCMaTHYCCKOI'O aHaJIn3a, BOSBHNKHOBCHUA U
pa3BUTHUA TCOMCTPHUH,

3.3 — yHHBEpCaIbHBIN XapaKTEP 3aKOHOB JIOTUKHU
MaTEMaTUYECKUX PACCYKIICHUM, UX MPUMEHHUMOCTh BO BCEX
00JIaCTSIX YEIOBEUECKOW NeATEeIbHOCTH;

3.4 — BepOSITHOCTHBIN XapaKTep pa3IM4YHbIX IPOLIECCOB
OKPY’KaroUIero MUpa;

YMmeTh:

V.1 - BBIMOTHATH apuPMeTHISCKUE ACHCTBHS HAL
YUCJIaMU, COYETasi yCTHbIE U MUCbMEHHbIE IPUEMbI; HAXOJIUTh
MpUOTMKEHHBIC 3HAUCHHS BEJIMUMH U MTOTPEITHOCTH
BBIYUCIIEHUH (a0CONIOTHAS U OTHOCUTENbHAS); CPABHUBATH
YHUCJIOBBIE BBIPAKECHHUS;

OK 1-9

V.2 - HaXOaUTh 3HAUCHUS KOPHS, CTENICHH, Jiorapudma, K 1.2
TPUTOHOMETPUYECKHUX BBIPAXKEHUN HA OCHOBE ONPEACIIEHNUS, '
UCIIONb3Ys MPU HEOOXOIUMOCTH UHCTPYMEHTAIbHBIE
CPEACTBA; MOJIb30BATHCS MPUOIMHKEHHON OIIEHKOU MpHU

MPAKTUYECKNX pacyerax;

V.3 - BBINOJHATH NPe0Opa30BaHUs BbIPAKEHUN,




npuMeHsst GOpMyJIbl, CBSI3aHHBIE CO CBOMCTBAMM CTEIICHEH,
Jorapu(pMoB, TPUTOHOMETPUUECKUX PYHKIIUN;

V.4 - ucnonp30BaTh NPUOOPETEHHBIE 3HAHUSI U YMEHUS B
MIPAKTUYECKOM AEATEIbHOCTU U ITOBCETHEBHON KU3HU JJIS
MPaKTUYECKUX PacyeToB MO (popmyiaM, BKIOYask GOpMYIIbl,
coJiepKalllie CTENEHU, paJuKabl, JOrapu@msl U
TPUTOHOMETPUYECKHUE (PYHKIIMH, UCTIONB3YS MIPU
HEO0OXOIUMOCTH CIIPaBOYHbIE MAaTEPHUAIIBI M IPOCTEHIIINE
BBIYHCIIUTENIBHBIE YCTPOICTBA;

V.5 — BBIUMCHATD 3HAUEHUE (DYHKIMH 1O 3aIaHHOMY
3HAUEHHUIO apryMEHTa NP PA3TMUHBIX CIIOCO0aX 3aaHus

dyHKIMY;

V.6— onpenensiTe OCHOBHBIE CBOKCTBA YHCIIOBBIX
(GyHKIUH, WILTIOCTPUPOBATH UX HA TpaduKax;

V.7 — ctpouTh TpaduKu NU3YYEHHBIX (YHKIIHH,
WUTIOCTPUPOBATH MO IpaUKy CBOMCTBA 3JIEMEHTAPHBIX

dyHKuMi;

V.8 — ucnoab30BaTh MOHATHE (1)YHKIIPIPI JJIS OITMCaHUA U
aHaJin3a 3aBUCUMOCTEHU BCJINYHNH,

V.9 — ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS
B [IPAKTHYECKOMN AEATEIbHOCTU U ITOBCEAHEBHOM KU3HU JJIS
OTHMCAHUS C IIOMOIIBI0 PYHKIIMHI pa3TUIHBIX 3aBUCHMOCTEH,
peACTaBICHUS UX IpadUUECKH, HHTEPIPETAIIuU I'PaPUKOB,;

V¥.10 — HaxX0AUTH MPOU3BOHBIC FJIEMEHTAPHBIX
byHKIMH;

V¥.11 — ncnonap30BaTh NTPOU3BOJHYIO JJIs1 U3YUCHUS
CBOMCTB (DYHKIIUIN U TTOCTPOEHUS TPAPUKOB;

V.12 — npuMeHsTh TPOU3BOJHYIO JJIs1 IPOBEICHUS
MPUOTMKEHHBIX BEIYMCICHUN, PEIIATh 33191 MPUKIATHOTO
XapakTepa Ha HAXOXKJICHUE HAaMOOJBIIET0 1 HAUMEHBIIIETO
3HAYCHMUS;

V.13 — BBIUUCIATH B IPOCTEUIINX CIYUYASX TLIOMIATN U
00BEMBI C HCTIOJIb30BAaHUEM OIPEACICHHOTO HHTETPANIa;

V.14 — ucnions30BaTh MPUOOPETCHHBIC 3HAHUS U YMECHHUS
B NMPAKTUYECKON NEATENbHOCTU U MOBCEIHEBHOM KUZHU JJISI
pelieHns MPUKIAIHBIX 33/1a4, B TOM YUCJIE COI[UATbHO-
SKOHOMUYECKUX U QU3UUYECKUX, HA HAUOOIbIINE U
HaUMEHBIIINE 3HAUYCHHUS], HA HAX0XKJIEHHE CKOPOCTH U




YCKOPEHHUS;

V.15 — pemath npocteiiiire KOMOMHATOPHBIE 3a/1aun
METOJIOM Iepedopa, a TAKIKE C UCIIOJIb30BAHUEM U3BECTHBIX

(hopmyu;

V.16 — BBIYUCHATH B IPOCTEUIINX CIy4YasiX BEPOSATHOCTU
COOBITHII HA OCHOBE TOJICYETA YKCIIA UCXOO0B;

V.17 — ucnoap30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS
B [IPAKTUYECKOM AESITEIIbHOCTU U TOBCEAHEBHOM KU3HU IS
aHaJIM3a PeasIbHbIX YUCIIOBBIX IaHHBIX, PEJCTABICHHBIX B
BUJIE AMarpamM, rpaduKos;

V.18 — ucnonabp30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHUS
B IIPAKTUYECKOM €SI TEIbHOCTH U MOBCETHEBHOM MKU3HU JIJIS
aHanu3a HHGOPMAIIMM CTATUCTUYECKOTO XapaKTepa,

V.19 — pacrio3HaBaTh Ha YEpTEKAX U MOJIEIIAX
IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHbIE
OOBEKTHI C UX OMHCAHUSIMU, U300PAKEHUSIMH;

V.20 — onuckIBaTh B3aUMHOE PACIOI0KEHUE MPAMBIX U
IUIOCKOCTEHN B IIPOCTPAHCTBE, ApI'YMEHTUPOBATH CBOU
CYX/IeHHs 00 3TOM pacloiIOKEeHHH;

V.21 — aHanu3upoBaTh B MPOCTEUIINX CITydasX
B3aMMHOE PaCIOJIOKEHHE 00BEKTOB B TPOCTPAHCTBE;

V.22 — u300paxaTh OCHOBHbIE MHOTOTPAHHUKH U
KPYTJIble TeJa; BRIMOIHATH YEPTEkKH 0 YCIOBHSIM 337124,

V.23 — ctpouth npocTeiiune ceuyeHus: Kyoa, mpu3Msl,
MUPAMUJIBL;

V.24 — pemaTh IIaHUMETPUUYECKHUE U TPOCTEMIINE
CTEPEOMETPUUECKHUE 3a/]a4l Ha HAXOXK/IEHUE TEOMETPUUECKUX
BENUYHH (JJTMH, YTJIOB, IUIOIAeH, 00HEMOB);

V.25 — ucnonap30BaTh NP PELICHUN
CTEPEOMETPUUECKHUX 3a/1a4 IJIAHUMETPUUECKUE (PaKThI U
METO/bI;

VY.26 — npoBOAUTH TOKA3ATENBHBIE PACCYKICHUS B XO/I€
pelIeHus 3a1ay;

V.27 — ucnonp30BaTh MPUOOPETECHHBIC 3HAHUS U YMECHHUS
B NMPAKTUYECKON NEATENbHOCTU U MOBCEIHEBHOM KUZHU JISI
uccle0BaHusl (MOJIETMPOBAHUS ) HECIIOAKHBIX MPAKTUYECKHUX
CUTyalluil Ha OCHOBE M3YyUYE€HHBIX (DOPMYI U CBOMCTB PUTYP;

V.28 — ucnonap30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHHUS




B IIPAKTUYECKON AEATEIBHOCTH U IMOBCETHEBHOM KU3HU IS
BBIYHCIIEHUS 00BEMOB, U IJIOIIAEH TOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TEJI NPY PELUICHNUN NMPAKTUYECKHUX 3a1ad,
UCIIOJIb3YsI PU HEOOXOAUMOCTH CIIPABOYHUKHU U
BBIYMCIIUTENBHBIE YCTPONCTBA.




3. Ouenka ypoBHs ocBoeHus Y /]

3.1. ®opMbI U METOABI OLICHUBAHUSA

[IpeqmeTrom OLEHKM Cy’KaT YMEHHUS U 3HaHWs, npexycMorpenHbie @I'OC no

muciuuinae  [171.01 Maremaruka, HampaBieHHblE Ha (QOpMUpOBaHHE OOIIUX U

npodeccruoHanbHbIX KomneTeHIH. KOHTposib M OlLieHKa pe3ysbTaTOB OCBOEHUS

y4eOHOM JUCHUIUIMHBI OCYILECTBIAETCS B MPOLECCE MPOBEACHHUS ayAUTOPHBIX

SaHHTHﬁ, a TAaKXKC BBIITOJIHCHUA O6yan-OIJ_[I/IMI/IC${ HWHIANBUAYAJIbHBIX SaHaHHﬁ.

HpI/I ONCHUBAHUU UCIIOJBb3YCTCS 5-0amupHast cUcCTEMA. KpI/ITepI/II/I OLOCHKH

pa3TUYHbIX (OPM KOHTPOJIS PE3YIbTATOB 00yUeHUs: 0TOOpakeHbI B TaOJIHULIE.

KoHTpoJIb 1 OLIeHKA Pe3yJIbTATOB OCBOCHMS Y4eOHOM TUCHMILIMHBI

Pe3yabTaThl 00yueHus
(OcHOBHBIE BUBI 1€ATEJILHOCTH

Kpurepuu onenkun

MeToabl OLIEHKH

00y4armmnxcs)
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

Hcnonb3oBaTh TEOPETUKO- Onenka [IpoBenenu
MHO>KECTBEHHBI anmapar  Juisl | TUCbMEHHBIX €  THUCHhMEHHBIX
OTHCAHMUS X0/ pElIeHHs] | KOHTPOJIbHBIX paloT. KOHTPOJBHBIX
MaTEMaTUYECKUX 3a7ad, a Takxke OTBeT onleHMBaeTcs | paboT,  YCTHBIX
pEaNbHBIX MPOIECCOB U SIBICHUIA. OTMETKOM «5», eciu: OTIPOCOB.

OnepupoBathb HOHATUSIMU: paboTa BBINOJTHEHA

palMoHaIbHOE YHCTI0, OeCKOHeYHas
nepuoauveckass JpoOb, TMPOIEHTHI;
UPPALMOHAIBHOE U JIEMCTBUTEIBHOE
YUCJIO; MOAYJb JIEUCTBUTEIBHOIO
Yyyclia; WUCIHONb30BATh 3TH MOHATHUSA
IIpU TNPOBEACHHUU PACCYXKICHUU U
JI0Ka3aTeIbCTB, MPUMEHATHh JIPOOU H
MPOLEHTHI ISl PEMIEHUS TPUKIIATHBIX
3aa4 W3 Pa3IMYHBIX  OTpacieu
3HAHUU U PEaJIbHOMN KU3HH.

Hcnonws3oBaTh npuOIUKEHHBIE
BBIUWCIICHUSI, TNPABWJIA OKPYIJICHUS,
NPUKUAKY M OLEHKY pe3yJbTara
BBIYNCIICHUN.

[IpumenaTs pasIuYHbIC
METO/Ibl PELICHHS PALMOHAJIBHBIX U
IpOOHO-pAIIMOHAIBHBIX YPABHEHUN; a

TaK)K€  METOJI  HMHTEpPBAJIOB IS
peIIEHUs] HEPaBEHCTB.
OnepupoBaTh MOHSI TUSIMU

MIOJTHOCTBIO;
B JIOTUYECKUX
paccyKaeHUIX U
000CHOBAaHMHU  PCIICHUS
HET MPOOEJIOB U OITHOOK;
B pCINICHHH HET
MaTeMaTHYECKUX OIIMMOOK
(BO3MOKHA oJHa
HETOYHOCT, OTIHCKa,
KOTOpasi HE  SBIIACTCS
CJIeICTBHEM HE3HAHUS
WIn HETTOHUMAaHUS
y4eOHOro MaTepuania).
OTMeTKa «4»
CTABUTCS B CIEIYIONIUX
Cydasx:
paboTa BBITIOJTHEHA
MOJTHOCTBIO, HO
000CHOBaHMUS I1aroB
penieHuss  HeJOCTAaTOYHBI




MHOIOWIEH OT OJHOW IIEpEMEHHOMU,
€ro KOpHM; IIPUMEHATH JEJECHUE
MHOIOYJI€EHa Ha  MHOTOWIEH C
OoCTaTKoM, TeopeMy be3dy m Teopemy
Buera s peuienus 3anay.
OnepupoBaTh MOHATUSIMMU:
CUCTeMa  JIMHEMHBIX  ypaBHEHUH,
MaTpuLa, ONPEAECIUTENb MATPHULIBI.
Hcnonb3oBath CBOWCTBA
onpeaenuTens 2 X 2 1 BBIYUCICHUS
ero 3HA4YCHMUS, MIPUMEHSTh
onpeAeauTeNn U1l peuieHus
CHUCTEMBI JIMHEUHBIX YPABHEHUM.
MonenupoBars pealibHbIE
CUTyallud C TOMOIIBIKO CHUCTEMBI
JIMHEWHBIX YPAaBHEHUW, HCCJIEIOBAThH
NOCTPOEHHBIE MOJEIU C IOMOIIbIO

MaTpUIL u OIPEICIIUTETIEN,
UHTEPIPETUPOBATH TIOJTYYICHHBIN
pe3yJIbTar.

OnepupoBathb HOHATHSMU:
byHKIHS, CIIOCOOBI 3aaHus
byHKIHY; B3aMMHO oOpaTHbIe
byHKIMM, KOMMO3UIIUS  (DYHKITUH,
rpaduk GbyHKIMH, o0JacThb
OTIpEJICICHHS] 1 MHOKECTBO 3HAUYCHUMN
byHKIHH, HYJIH byHKIMH,
IPOMEKYTKHU 3HAKOIOCTOSTHCTBA;

TUHENHAs, KBaJpaTH4YHas, ApOOHO-
JTUHENHAs U cTeneHHas (QYHKIIUU.

BoinonHsATh AJIEMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (PyHKIIHIA.

3HaTh M YMETh JOKa3bIBaTh
4ETHOCTh WJIM HEUYETHOCTHh (DYHKITUH,
MEePUOIUIHOCTh (YHKIUH, HAXOJHTH
MIPOMEKYTKHU MOHOTOHHOCTH
(GYHKITMH, MAKCUMYMBl I MUHUMYMBI
byHKITHH, HanOoIbIIee u
HaWMeEHbIIee 3HAYeHWE (DYHKIMM Ha
MIPOMEKYTKE.

DopmMynUpPOBATH 51
WJUTIOCTPUPOBATH rpaguyecku
CBOMCTBA JIMHEWHOM, KBaAPaTUYHOM,
IpOOHO-TMHEHHOM U CTEIICHHOU

byHKIMI.

(ecim
00OCHOBBIBATD
paccyxacHUs HE
SIBIISVIOCH  CIIEI[HAJIbHBIM
00BEKTOM MIPOBEPKH);
JOMYIICHBI  OJHA
OIIMOKa WIM €CTh JBa —
TpH 15(S (O E (54 ) B
BBIKJIAIKaX, PUCYHKaX,
yepTexax Wik Tpadukax
(ecri 3TH BHIBI pabOT HE
ABISUINCH  CHENHAIbHBIM
00BEKTOM MPOBEPKH).
OtmeTKa
CTaBUTCS, €CIIU:
nomnyiieHo — Oosee
OJIHOM OIIMOKHU MIIH OoJiee
JBYX — TPEX HEJIOYCTOB B

yMEHHE

«3»

BBIKJIAIKaX, yepTekax
W rpadukax, HO
oOyyaromuiicss oOiagaeT
00s3aTeIbHBIMU
YMEHUSIMHU I10
MIPOBEPSIEMON TEME.
OTMmeTKa «2»
CTaBUTCS, €CIIN:
JTOTTYIIIEHbI
CYIIIECTBEHHbIE OIIHMOKH,
[IOKAa3aBIIHE, YTO
00ydJaromuiics HE
o0iaaeT 00sA3aTeNbLHBIMHU
YMEHUSIMU [0  JIaHHOM
T€ME B ITOJIHOW Mepe.
Jomyckaercst
MOBBICUTH OTMETKY  3a
OPHWTHMHAJIHBIA OTBET Ha
BOIIPOC WA
OPHUTHHAJIBHOE  PEIICHUE
3aJ1a4H, KOTOPBIE
CBHJICTCIIbCTBYIOT 0
BBICOKOM
MaTeMaTHYECKOM
pa3BUTHUU O0YYaIOIIETOCs;
3a pelieHue Oosee
CIIOXKHOW  3aJaud WU




BeIpaxath dopmynamu
3aBUCHMOCTH MEKY BEJIMYNHAMM.

3HaTh ONpeJECICHUE u
CBOWCTBA  CTENEHU C  LEJBIM
nokasaresieM; MNOAXOJAIy0 (hopmy
3aIMCU JIEUCTBUTENBHBIX YHCEN IS
pelieHns NpakTHYECKUX 3aaad |
MIPEACTABIIECHUS TaHHBIX.

@opMyIuMpOBaTh, 3AMUCHIBATH
B CHUMBOJMYECKOM  dopme
UCIIOJIb30BaTh CBOWCTBA KOPHSA N-OU
CTEIECHU ISl npeoOpa3zoBaHus
BBIPAKCHU.

Haxonuth peuieHus
UPPALMOHAJIBHBIX ~ YpPaBHEHUH  C
NOMOIIIbIO PABHOCUJIBHBIX NIEPEXOJIOB
WM OCYLIECTBIISASI IPOBEPKY KOPHEN.

Crpoutrp rpaduk  QyHKIHH
KOpHSI N-OM CTENeHU Kak oOpaTHOMU
ISt byHKIIUN CTEIIEHU c
HaTypaJbHbIM ITI0KA3aTEIIEM.

@opMyIHpOBaTE ONpPEIEICHUE
CTEIICHU C palMOHAIIBHBIM
[IOKa3aTeJIeM.

Bemonnsate  npeoOpazoBaHMs
YUCJIOBBIX BBIPAKEHUN, COJAEPIKALINX
CTENIEHU C palMOHAIIBHBIM
[IOKa3aTeJIeM.

Hcnons3oBaTh 1udpoBbIe
pecypchl JUIsl MOCTPOEHUsl rpaduka
MOKa3aTeIbHON (DYHKUMU U U3yUEHUS

€€ CBOMCTB.

Haxognte peeHus
MOKAa3aTeJIbHBIX YPABHCHUU.

JlaBaTh OIpENCIICHNUE

norapudMa dUYWCHA; JECATUYHOTO U

HaTypajIbHOTO JIoTapudma.
Hcnonp3oBath CBOWCTBA

norapudMoB JUIsI  TIpeoOpa3oBaHUS

norapuMUYECKUX BBIPAKCHUN.
Crpours rpaduk
norapu@muyeckod  QYHKIUU  Kak
oOpaTHOM K  TIOKa3aTeIbHOM U
HCTIIOJIB30BATH CBOKWCTBA
norapu@muyecko  QYHKUUU IS

OTBET Ha 0o0Jiee CIOXKHBII
BOTIPOC,TIPEIJIOKCHHBIC
oOy4aromemycs
JOTIOJTHUTEIIBHO  TIOCTIe
BBITIOJTHEHUS UM KaKHX-
00 IPyTUX 3aJaHui.

Ouenka YCTHBIX
OTBETOB.

OTBeT ollcHUBAETCS
OTMETKON  «5», ecau
00ydJaromucs:

TIOJIHO pacKpbLI

colepKaHue Marepuaia B
o0BeME,
PEyCMOTPEHHOM
IIPOrpamMMOu 51
y4EeOHUKOM;

M3JIOKWII MaTepual
IrPaMOTHBIM A3BIKOM,
TOYHO WCIIOJIb3YS
MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U
CHUMBOIJIUKY, B
OIPEICIICHHOU
JIOTUYECKOU
MOCJIEI0BATENILHOCTH;

PaBUIIbHO
BBITTOJIHUIT PUCYHKH,
YEPTEKH, rpadukw,
CONYTCTBYIOILIUE OTBETY;

MOKa3aJl  yYMEHHUE
WJUTIOCTPUPOBATH TEOPHIO
KOHKPETHBIMHU
IIpUMEpPaMHU, TPUMEHATh
€€ B HOBOM CUTYyalluH MpH
BBITIOJIHEHU U
MPAKTUYECKOTO 3aJaHHUS;

MPOJIEMOHCTPUPOBA
J 3HaHUE TEOpUU paHee
U3YUYEHHBIX
COMYTCTBYIOIIUX TEM,
c(hopMUpPOBaHHOCTH u
YCTOMYUBOCTH
UCIIOIb3YEMbIX npu
OTBETE YMEHUU 151




pelIeHus 3a1ay.

Haxonuts peleHns
JorapuMUYECKUX  YpaBHEHHH  C
MOMOIIIBI0 PABHOCHUJIBHBIX MIEPEX0JIOB
WJIU OCYIIECTBIISISI TPOBEPKY KOPHEH.

J/laBaTh omnpeneneHuss CHUHYCA,
KOCMHYCA, TaHIreHca M KOTaHTeHCa
YUCIIOBOI'O  apryMEHTa; a TaKxke
apKCHUHYcCa, apKKOCUHYCa u
apKTaHTE€HCA YHCIIA.

[TpumensTh OCHOBHBIC
TPUTOHOMETpUUYECKUE (POPMYIIbI IS
npeoOpazoBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHUH.

[TpumensTH dbopmyIibl
TPUTOHOMETPUHU perieHus
OCHOBHBIX THUTIOB
TPUTOHOMETPUUYECKUX YPABHEHUH.

OnepupoBaTh MOHSATUSMU:
MOCJIEI0OBATEIILHOCTb, CIIOCOOBI
3a/1aHUS MIOCJIE10BATENBHOCTEM;
MOHOTOHHBIE W OTPaHUYCHHBIC
NOCJIEIOBATENIBHOCTH;  UCCJIEA0BATh
[IOCJIEI0BATEIIBHOCTH Ha
MOHOTOHHOCTbh M OTPAHUYEHHOCTb.

[Tonyuatrs mpexacTtaBieHue o6
OCHOBHBIX 191 (0.4 aHaImu3a
OECKOHEYHO MaJIbIX.

JlaBaTp ONpeICIICHUE
apupMETHIECKON U TeOMETPUUYCCKON
MIPOIPECCUU

Jloka3pIBaTh CBOMCTBaA
apu(PMETHIECKON W TeOMETPUUECKON
MIPOTPECCHUH, HaXOJIUTh CyMMy
YJIIEHOB MPOTPECCUU, a TAKKE CYMMY
YJIEHOB OECKOHEYHO YyOBIBaOIIEH
r€OMETPUUYECKON MPOTPECCHH.

TUTSL

Hcnonp3oBaTh nporpeccuu ajis
peuieHus 3a1a4 MPUKIIATHOTO
XapaxkTep.

[IpumenaTs bopmyny

CJIOXHBIX MPOLEHTOB JJIsI PELICHUS

3a71a4 U3 peaIbHON MTPAKTUKHU.
OnepupoBaThb MIOHSTUSIMMU:

(GyHKIMS HeNnpepblBHAsT Ha OTPE3KeE,

HaBBIKOB;
oTBeYaJ
CaMOCTOSTEILHO,
HaBOJISIIIUX BOIIPOCOB;
BO3MOXHBI OJIHA —

oe3

JBE  HETOYHOCTH  IIPHU
OCBEII[EHUE
BTOPOCTETICHHBIX
BOTIPOCOB WITH B
BBIKJIQ/IKaX, KOTOpBIC
oOyyJaromuiics JIETKO
UCTIPABHII nocne
3aMEYaHMs.

OTBeT OIlCHMBACTCS
OTMETKOH «4», ecln

VIOBJIICTBOPSIET B
OCHOBHOM  TpeOOBaHUSIM
Ha OICHKY «5», HO TIpH

9TOM HMECT OIHNH U3
HEAOCTAaTKOB: B
HN3JI0KCHHUHN AOIIYIICHBI

HeOoJIbIIINE TIPOOETBI, HE
WCKa3UBIIIEE
MaTeMaTUIECKOe
COJIep’KaHUE OTBETA;
JIOTTYIIEHBI OIUH —

ZIBa Hego4eTa npu
OCBEIIEHHWH  OCHOBHOI'O
COJIepKaHMUsI OTBETA,
WCIIPaBJICHHBIC IIoCJIe
3aMeYaHus;

JOTYIIECHBI OIMMOKa
WIN 0oJtee JIBYX
HEJI0YETOB npu
OCBEIICHUU
BTOPOCTETICHHBIX
BOITPOCOB WA B
BBIKJIQJKAX, JIETKO
WCITPaBJICHHBIC mocJjie
3aMeYaHHsl.

OtMmeTKa «3»
CTAaBUTCS B CIEIYIONIUX
CiyJasx:

HEIIOJTHO PAaCKPBITO
CoJIep)KaHWe  MaTepHuaia




TOYKa pa3pbiBa PYyHKUMHU, aCUMIITOTA
rpaduka GyHKUIHH.

[IpumenaTs CBOWCTBA
HETIPEPBIBHBIX byHKUMN TUISL
peuieHus 3aaad.

OnepupoBaTh MOHATUSIMMU:
nepBas W BTOpas IMPOU3BOJHBIC
byHKIMY; TTIOHUMATh (U3UYECKUI U
reOMETPUYECKUN CMBICII
IPOU3BOJHOM; 3aIUChIBATh
YPaBHEHHUE KaCATEIbHOM.

Boeruncnsarts MIPOU3BOIHBIE
CyMMBI, NPOU3BEAECHUSA, YACTHOTO U
CJIOXHOU (PYHKIUU.

N3yuath POU3BOJHBIC
AIIEMEHTAPHBIX (DYHKIIHIA.

Hcnonb3oBath
FeOMETPUYECKUH U (PUBHYECKUI

CMBICJT TIPOM3BOJHOMN ISl pELICHUS
3aja4.

[TpumeHsTH OCHOBHBIE
MOHATUSA Kypca anreOpbl W Hayal
MaTeMaTUYeCKOro  aHaiauM3a  JJis
pelleHus 3a71a4 U3 peaabHOM KU3HU U
JIPYTUX MIKOJBHBIX TPEMETOB.

Crpouth rpadvk KOMITO3HUITUU
byHKIMI c [IOMOIIIBIO
AJIEMEHTAPHOTO  HCCIICOBaHUS U
CBOMCTB KOMITO3UIIUH.

Ctpoursb reOMETPUUECKUE
o0pa3sl ypaBHEHUI M HEPABCHCTB Ha
KOOPJIMHATHOM TIOCKOCTH.

Hcnonp3oBaTh  MPOU3BOJIHYIO
U1 WccienoBaHus  (QYHKIMH — Ha
MOHOTOHHOCTh M JKCTPEMYMBI;
HaXOIUTh HanOOJIbIIIEE u
HauMCHbBINICE 3HAYCHUS  (PYHKIUN
HETIPEPHIBHON Ha OTPE3Ke; CTPOUTH
rpaduk  QPyHKOIMA Ha OCHOBAaHHH
MPOBEAEHHOTO UCCIIETOBAHUS.

Hcnonp3oBaTh  MPOU3BOJIHYIO
TS HaXO0XJICHUS HaWITYy4IIero
pellieHusT B TMPUKIAAHBIX, B TOM
YUCJIE  COLUAIBHO-3KOHOMHUYECKHX,
3a7a4ax, JUIsl ONMPENeICHUsS CKOPOCTH

(comepxkaHue  UBIIOKEHO
(¢parMeHTapHO, HE Bceraa
MIOCJIEI0OBATEIIHHO), HO
MOKa3aHO oO1iee
NMOHMMAaHWE BOIpoca U
IPOJIEMOHCTPUPOBAHBI
yYMEHUS, JIOCTaTOYHBIE
TUTST YCBOCHMUS
IPOrPaMMHOTO
MaTepHana;

UMEJTUCh
3aTpyTHCHHUS
JOTTYIIICHBI
OTIpeICIICHUH
MaTEeMaTUYCCKOM
TEPMHUHOJIOTHH,
yepTexax,  BBIKJIAJIKaX,
UCIIPABJICHHBIC nocJe
HECKOJIbKUX  HABOIAIINUX
BOTIPOCOB;

oOydJaromuicst He
CIIpaBUJICS c
PUMEHECHHEM TEOPUU B
HOBOM  CHUTyalluu  TIpU
BBHITIOJTHCHU U
MPaKTUYECKOTO 3a/IaHus,
HO BBIMOJHUI  3aJIaHUS
00s13aTeIbHOTO  YPOBHS
CIOKHOCTH II0 JTaHHOU
TEeMe;

WA
OIIUOKH B

nmpun a0CTaTOYHOM

3HAHUU TEOPETHUUECKOTO
MaTtepuaa BBISIBJICHA
HEJ0CTaTOYHAas
c(hopMHUPOBAHHOCTH
OCHOBHBIX  YMEHUU H
HABBIKOB.

OtmMmeTka «2»
CTaBUTCSI B CIEIYIOUIUX
Ciyvasx:

HE PacKpBITO
OCHOBHOE  COJIEp’KaHHE
y4eOHOIro MaTepuaa;

OOHApyXEHO

HE3HaHUE OOyYarolUMCs




U YCKOpEHHus Mpouecca, 3aJaHHOro
(dopMyIioii niaK rpauKOM.

Ilonyyats 1ipencraBieHUE O
MPUMEHEHU U MIPOU3BOJAHOM B
Pa3TUYHBIX OTPACISIX 3HAHUIM.

OnepupoBaTh MOHATUSIMMU:
nepBooOpasHass W ONPENeTIEHHBIN
uHterpan. Haxoaute nepBooOpas3Hbie
AJIEMEHTAPHBIX byHKIUH u
BBIUMCISATh MHTErpan 1Mo Qopmyle
Hprorona — JleiiOuuiia.

HaxoauTe miomaan miIOCKUX
buryp u 00bEMBI TEN C MOMOIUIBIO
OMnpeeIEHHOT0 UHTErpaa.

3HAKOMUTHCS c
MaTEMaTUYECKUM  MOJIEITMPOBAHUEM
HAa Tpumepe udPepeHIHaTbHBIX
YPaBHEHUM.

[lonyyats mpencraBieHue o
3HAYEHUU BBEJICHUS MOHSITHUS
UHTETpaa B pa3BUTUU MAaTEMATUKH.

Hcnonb3oBaTh U poBbIe
pecypcehbl sl TOCTPOEHHUs T'paUKOB
TPUTOHOMETPUYECKUX (PYHKIMU U
U3Yy4YCHHS UX CBOMCTB.

Pemars TpuUroHomeTpuueckue
ypaBHEHUS M OCYIIECTBISATH OTOOP
KOpHEH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.

[TpumeHsTH dbopmyIIbl
TPUTOHOMETPUH TSI pelIeHus
OCHOBHBIX TUTIOB
TPUTOHOMETPUIECKUX HEPABEHCTB.

Hcnonw3oBaTh 1udpoBbIC
pecypcel Ui TIOCTPOCHUS |
uccienoBanus rpadukoB QyHKITUH.

[IpumenaTs CBOWCTBA
MOKA3aTeNbHON U JIoTapu(pMUIeCcKO
byHKIMII K pELIECHUIO

MOKA3aTeIbHBIX U JIOTapU(DMHUICCKUX
HEPABEHCTB.

O6ocHOBaTh PABHOCUJIBHOCTH
IIEPEXO0/I0B.

Pemate wuppanmoHanbHBIE U
KOMOMHUPOBAHHBIE HEPABEHCTBA, C

Oonplielt win Haubosee
BOXHOM YacTu y4eOHOro
MaTtepuana;

JOMYILEHbI OMHUOKU
B OIIPENIECIICHUU TOHATHUH,

pu UCIOJIL30BAaHUU
MaTeEMaTUYECKON
TEPMHUHOJIOTUH, B

PUCYHKAaX, 4epTexax WU
rpadukax, B BBIKJIAJKax,
KOTOpPbIE HE HMCIPAaBJIECHBI
110CJIE HECKOJIBKUX
HABOJAIINX BOIIPOCOB.




MIOMOUIBIO PaBHOCHIIbHBIX
NEPEXO0J0B.

Hcnonb3oBaTh  rpaduueckue
METO/bl W CBOMCTBa, BXOJSAIIUE B

ypaBHEHHE WIH HEPaBEHCTBO
(GyHKUUN 11 petieHus 3a/1auu.
OnepupoBaTh MIOHSITUSIMMU:

KOMIUIEKCHOE YHUCJIO M MHOMXECTBO
KOMILJIEKCHBIX YHCEIL.

[IpenacTaBaarh  KOMILJIEKCHBIC
yucia B anreOpanyeckod U
TPUTOHOMETPUUYECKOU opme.

Boeinonusate  apudmeTnueckue
orepary ¢ HUMHU.

N3o6paxath KOMILICKCHBIE
Yucia Ha KOOPJIMHATHOM TJIOCKOCTH.

[Tpumensts dhopmyny Myapa
U MOJy4aTh MPEACTaBICHUE O KOPHSIX
N-oil CTEMeHH U3 KOMIUJIEKCHOTO
qHca.

3HAaKOMUTBCSI C TIpUMEpaMu
OPUMEHEHHS] KOMIUIEKCHBIX YHCEll
IUISl  PELICHUs] TEOMETPUYECKUX U
duznueckux 3aaay.

OnepupoBaTb HNOHATUSMU:
HAaTypaJIbHOE W LEJ0€  YHUCJIO,
MHOECTBO HaTypajbHbIX U LEIbIX
YuCenl.

Hcnonp3oBaTh MPU3HAKH
JNEIUMOCTH LIEJbIX YHUCEIT; OCTATKU MO
moxayiwo; HOJl u HOK HatypanbHbIX
yucen; aiaroput™  EBknmpa  ang
pelieHus 3aaad.

3anuceiBaTh HaTypaJbHbIC
yuciaa B PA3IUYHBIX MMO3UIMOHHBIX
CUCTEMAaX CUUCIICHUS.

OnepupoBaThb MIOHATHUSIMU
CHUCTEMA U COBOKYIHOCTb ypaBHEHUU
U HEPaBEHCTB; pPEIICHHE CHCTEMBI
WU COBOKYITHOCTH; PABHOCHUJIbHbBIE
CUCTEMBI U CUCTEMbI-CIICJICTBUSI.

Haxoauth peiuieHus: cucrem u
COBOKYITHOCTEM HEBIX
palMOHANBHBIX,  HPPALUOHATbHBIX,
MOKa3aTEJIbHbIX U JOrapu(PMUUYECKUX




YpPaBHEHUU U HEPABEHCTB.
[IpumensaTs CHUCTEMBI
YPaBHEHUN K pPEIICHUIO TEKCTOBBIX
3aJlad = W3 pa3UyHbIX  oOjacTen
3HAHUM W pEallbHOW  KU3HU;

WHTEPIIPETUPOBATH MOJTy4YEHHbIC
pelieHus.

Ucnonb3oBaTh unudpoBbie
PECYPCHI.

Breibupatrs cnoco® penieHus
palMOHANIBHBIX,  UPPALUOHAIBHBIX,
NOKa3aTeJIbHBIX, TOrapuPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUH H
HEPABEHCTB, COJEPXKAIIUX MOIYJIHU U

napaMeTphl.
[Ipumenste rpaduueckue u
AHAJIUTUYECKHE METO/bI U1t

pelleHUs] YpaBHEHU U HEPABEHCTB C
napaMeTpaMu, a TaKKe MUCCIIe0BaHUE
byHKIMI METOJIaMu
MaTE€MaTHYECKOTO aHaJIN3a.

Crpouthb U HCCIENOBATH
MaTE€MAaTHYECKUE MOJIENIA pPEabHBIX
CUTyalluii C TIOMOIIBIO YpaBHEHHH,

HEPaBEHCTB U CUCTEM C
napaMeTpaMu.
MonenupoBarhb peabHbIE

CUTyallud Ha  s3bIKe  anreOphl,
COCTaBJISITh BBIPAXKEHHMS, yYpaBHEHUS,
HEpPaBEHCTBA M WX CHCTEMBI TIO
YCIOBUIO  3ajJlauM,  MCCJE0BATh
MIOCTPOCHHBIE MOJIeTH C
WCIIOIb30BaHUEM ammapara anreOpsl,
HHTEPNPETUPOBATH MOJTy4YEHHBIN
pe3yJbTar.

[IpumensaTs  QyHKIMH  1Id
MOJICIUPOBAHUSA W  MCCJETOBaHUS
peaNbHBIX MPOIIECCOB.

Pemate mpukiagHbie 3a1a4u, B
TOM qucle COITMAJIBHO-
SKOHOMHYECKOTO U  (PU3HUUYECKOTO
XapakTepa, CpEJACTBaMHU aireOpsl U
MaTEeMaTHYEeCKOr0 aHaJIn3a.

I'EOMETPUA

Onpesensth IIOCKOCTh  KAK |

Oneunka

ITpoBenenu




¢urypy, B KOTOpOW BBINOJHAETCS
IJJAHUMETPHS.

Jlenatp IIPOCTEUILINAE
JIOTUYECKHUE BBIBOJIBI N3 AKCUOMATUKH
IJIOCKOCTH.

[IpuBoauTh HIpUMEPHI
peaTbHbIX OOBEKTOB, HACATH3ALUCH
KOTOPBIX ABJISIFOTCS aKCHOMBI
TEOMETPHH.

N3yuars, MIPUMEHSITh

IMPUHIUIIBI TTIOCTPOCHUA CCUCHMHU.
Hcnons3o0BaTh IJIA TTIOCTPOCHUA

CEYEHUN METOJ  CIENOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHMS,
METOA nepeHoca CeKylIen
IJIOCKOCTH.

Pemate  cTepeomerpuueckue
3aJaud: HAa  OMNpEJEeJeHUE  BHAA
CEYEHUsT U  HAXOXKICHHE  €ro
IUIOLLATH.

AxtyanuzupoBaTb (akThl U

MCTOAbI INIAHUMCTPHUH, PCIICBAHTHLIC
TEMEC, IIPOBOAUTDH aHAJIOTHUH.
Hcnonp3oBaTh Inpn pCUuICHUN

3aja4 CIEAYIOIINE
IJIAHUMETPUUYECKUE bakTbI u
METO/IbI:

Teopempr  @aeca u 0
IPOMOPIUOHATIBHBIX OTpe3Kax.

ANTOpUTM JENEeHUs OTpe3ka Ha n
paBHBIX yacTed. Teopema MeHnenas.

PaBHOOE ApeHHbII
TPEYTOJILHUK. PaBHOCTOpOHHMI
TPEYrOJIbHUK. [IpsamoyronpHbIN
TPEYrOJIbHUK

CBoiiCTBO  cpeqHEW  JMHUU
TpPEyrojabHUKA.

CBOMCTBO OHCCEKTPUCHI yria
TPEYroJbHUKA.

CaoiicTBOMEIMaH
TPEYTOJIbHHUKA.

[Tpu3naku nmoxoous
TPEYTOJIbHUKOB.

[lonyuats npexncrtaBieHus o0
OCHOBHBIX ATanaxpa3BUTU

MMCbMEHHBIX

KOHTPOJIBbHBIX PadoT.
OTBeT OLEHUBAETCS

OTMETKOM «5», ecliu:
paboTa BBHITIOJIHEHA

HOJHOCTHIO;

B JOTHYECKHUX
paccy)aeHusX 1/1
000CHOBaHUM  pEIICHUS

HET MPOoOEJIOB U OITNOOK;
B PCIICHHMH HET
MaTEMaTHYECKUX ONTHOOK
(BO3MOYKHA o/1Ha
HETOYHOCT, OITHCKa,
KOTOpass HE  SIBIISICTCS
CJICJICTBHEM HE3HAHMSI
WM HETIOHMMAaHUs
y4eOHOIro MaTepuaa).
OtMeTKa «4»
CTaBUTCSA B CICAYIOIIHUX
ClIyJasix:
paboTa BBINIOJHEHA
MOJIHOCTBIO, HO
000CHOBaHUS 1aroB
pEelIeHUs] HEeIO0CTaTOYHbI
(ecnm YMEHHE
000CHOBBIBATh
paccyKaeHus HE
SBIISJIOCH  CIICIIMAJIBHBIM
00BEKTOM IIPOBEPKH);
JOMYIICHBl  OJHA
OolmMOKa WIA €CTh JBa —
TpUu HeJa04eTa B
BBIKJIQ/IKAX,  PUCYHKaX,
yepTexkax Wiau rpadukax
(ecu 5TH BUIBI pabOT HE
SBISTUCH ~ CTICTIHAJIBHBIM
00BEKTOM MPOBEPKH).
OtmMmeTka
CTaBUTCS, €CIIH:
JOMyIIeHo  Ooiee
OJTHOM OIIMOKU WK OoJiee
JIByX — TpeX HEIOYETOB B
BBIKJIQ/IKAX, gepTexkax
W rpadukax, HO

«3»

v IIUCHbMCHHBIX

KOHTPOJIbHBIX
paboT,  YCTHBIX
OIIPOCOB.




F€OMETPUM KaK COCTaBHOM 4YacTu
(yHIaMeHTa pa3BUTHSI TEXHOJIOT .

KnaccudunmpoBate B3auMHOE
pacroyioxkeHue IPSMBIX B
IPOCTPAHCTBE, WILTIOCTPHUPYSI

PUCYHKaMHU W IPUBOAS IPUMEPHI U3
pEAIBHOM KU3HMU.

Jloxa3biBaTh TEOpEMY 0
CYLIECTBOBAHUM U E€IUHCTBEHHOCTHU
MAPAVICTBHOW MPSIMOU, MPOXOAALIEH
yepe3 TOUYKy I[IPOCTpPaHCTBA U HE
JIe)Kallle Ha APYyrou IpsMou; JeMmy
O MEPECEYECHUU IUIOCKOCTU JBYMS
[apaJUIEIbHBIMU TIPSMBIMHU; TEOPEMY
0 TPEX MapAJUICIbHBIX NPSIMBIX.

Jloxa3biBaTh IIPU3HAK
CKPEILMBAIOIIUXCS MPAMBIX, TEOPEMY

O CKpEIIMBAIOIIUXCS MPSIMBIX.

Jloxa3biBaTh TEOpEMY 0
PaBEHCTBE YTJIOB c
COHAIIPaBJIECHHBIMU CTOPOHAMMU.

OOBsCHATh, YTO Ha3bIBACTCS
NapajuleIbHbIM M LEHTPAIbHBIM
IPOEKTUPOBAHUEM 51 Kak
BBIITOJIHSETCS IIPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb.

Jloka3bIBaTh CBOMCTBa

napajuieIbHOTO IPOSKTUPOBAHUSI.
N3o0paxate B mapauielbHOU
IPOCKIIUU pa3Hble TEOMETPUYCCKHE

burypsr.

Pemate  crepeomerpuueckue
3aJa44 = HA  JIOKa3aTeabCTBO U
HCCIIEIOBAHNUE, CBSI3aHHBIE c
PacCoIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE.

[IpoBOoaUTH NI0OKA3aTeIIbHbIE
paccykJIeHus npu pEeLIeHUN
F€OMETPUYECKUX 3a4ad, CBA3aHHBIX
CO  B3aUMHBIM  PaCHOJIOKECHUEM

MPSMBIX B TPOCTPAHCTBE.
CpaBHUBaTh, aHATU3UPOBATH U
OLICHUBATh YTBEPKACHUS C LEJbIO
BBISIBJICHHS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.

oOyuaromuiicss oOnagaer

00s13aTeIbHBIMU
YMEHUSIMU o
IIPOBEPSEMON TEME.
OtmeTka «2»
CTaBUTCS, €CIIU:
JOMYIIEHbI
CYILIECTBEHHbIE OIIHUOKH,
MOKa3aBIlue, 4TO
oOyyJaromuiics HE
obnanaer 00s3aTEILHBIMU
YMEHUSAMH TI0 JaHHOU
TEME B ITOJIHOU Mepe.
Homyckaercst
MOBBICUTh OTMETKY  3a
OpUTMHAJILHBIA OTBET Ha
BOIIPOC WIu
OPUTMHAJILHOE  PEIICHUE
3a/1a4H, KOTOpbIE
CBUJICTEIIbCTBYIOT 0
BBICOKOM
MaTeMaTH4YECKOM
pa3BUTHH 00YYaIOUIETOCs;
3a peuieHue 6onee
CIOKHOM  3aJaud WU

OTBET Ha 0oJiee CIIOXKHBII
BOIIPOC,TPE/IIIOKEHHBIC
obOydJaromemycs
JIOTIOJTHUTENIBHO ~ TTOCIIe
BBIMIOJTHCHUST UM  KaKHX-
100 APYTHUX 3alaHUN.

Ouenka YCTHBIX
OTBETOB.

OTBeT ollCHUBAETCSA
OTMETKOM  «5», eciu
00yYaronumncs:

IIOJTHO PaCKpBLIT
coJIep)KaHWe Marepuaja B

o0BeMeE,
npeayCMOTPEHHOM
IPOTpaMMOu 151
YYCOHUKOM;

M3JIOKWII MaTepual
rPaMOTHBIM SI3BIKOM,
TOYHO UCIIOJIB3YS




MonenupoBarh pealbHbIC
CUTyalluH, CBSI3aHHBIE CO B3aUMHBIM
PacCIIOI0KEHUEM IPSIMBIX B
IIPOCTPAHCTBE, HA A3BIKE TEOMETPUHU.

Hccnenosathb IIOCTPOCHHBIE
MOJEIN c WCIIOJIb30BAHUEM
TEOMETPUUECKUX MOHATUN U TEOPEM,
anmapara  anreOpbl,  LUQPPOBBIX
pecypcoB.

KnaccudunupoBate B3auMHOE
PACIIONIOKEHHUE MPSMON U TUIOCKOCTH
B IPOCTPAHCTBE, MIPUBOAS
COOTBETCTBYIOIIUE  NPUMEPBHl W3
pEABHOM KU3HMU.

@opMyIUpOBaTh OIpPEEICHUE
napajuieJIbHbIX OPSIMOM U MIJIOCKOCTH.

Jloxa3biBaTh IIPU3HAK 0
[1apAJUIEIIBHOCTH IIPSIMOU 51
IJIOCKOCTH; CBOMCTBA
I1apAJUICIIBHOCTH IPSAMOU 51
IUIOCKOCTH.

Pemate  cTepeomerpuueckue
3a1a4u BBIYKCIICHUS U
N0Ka3aTeIbCTBO, CBSA3aHHBIE c
[1apaJuIeIbHOCTHIO IIPSAMBIX U

IJIOCKOCTEN B MTPOCTPAHCTBE.
Pemate mpaktuyeckue 3anadu
Ha [MOCTPOCHUE CEYEHUN Ha YepTekax
TETpa’Apa U Mapajjieiaenuneaa.
Pematb  cTepeomeTpuueckue
3a7]a4i, CBSI3aHHBIE C TMOCTPOCHUEM
CEUYEHHU IIIIOCKOCTBIO.
[IpoBoguTth
KOpPPEKTHBIE JI0KA3aTeIIbHbIE
paccyxkJIeHus pu peLIeHUN
F€OMETPUUYECKUX 3aJa4 CBSI3aHHBIX C
MapaAJJIEITbHOCTBIO TIOCKOCTEM.
CpaBHUBaTh M aHAIU3UPOBATH
pealibHbIE CUTYyalluH, CBS3aHHBIC C
[apaIEIbHOCTHIO PSIMOM 51
IJIOCKOCTH B MPOCTPAHCTBE;
MOJICJINPOBATh PEAJIbHBIC CHUTYAlUU,
CBSI3aHHBIE  C  NApaJUIEIbHOCTHIO
pAMOM u IUIOCKOCTHU B
MIPOCTPAHCTBE, HA SI3bIKE T€OMETPHH.

JJOT'N4YCCKHU

MaTeMaTUYECKYIO
TEPMUHOJIOTHUIO 151
CHMBOJIUKY, B
OIIPEICIIEHHOU
JIOTUYECKOU
IIOCJIEIOBATEIILHOCTH;
MPaBUILHO
BBITTOJTHUJI PUCYHKH,
YEPTEKH, rpaduxmu,
COIIYTCTBYIOILIUE OTBETY;
IoKasail YMEHHUE
WJUTIOCTPUPOBATh TEOPUIO
KOHKPETHBIMU
puMepamMu, MPUMEHATh

€€ B HOBOW CUTYyalluu MpH
BBINIOJIHEHUU
NPaKTUYECKOTO 3a1aHus;

MPOJAEMOHCTPUPOBA
J 3HAHUE TEOpPUU paHEe
M3YUYECHHBIX
COMYTCTBYIOLIUX TEM,
c(hOpMHPOBAHHOCTH U
YCTOMYUBOCTh
UCIIOJIb3YEMBIX npu
OTBETE YMEHUM 151
HAaBBIKOB;

OTBeYall
CaMOCTOSITEILHO, oe3

HaBOIAIIHNX BOIIPOCOB;
BO3MOXHBI OJHaA —

JB€  HETOYHOCTH  IIPH
OCBEIIICHHE
BTOPOCTETICHHBIX
BOTIPOCOB WIn B
BBIKJIQJIKAX, KOTOPBIC
o0yJaromuics JIETKO
UCITPaBHII nocie
3aMeYaHus.

OTBeT OoIeHHBACTCS
OTMETKOH «4», eclin

YIOBIIETBOPSIET B
OCHOBHOM  TpeOOBaHUIM
Ha OLEHKY «5», HO mpH
5TOM HMEET OJUH U3
HEJOCTATKOB: B




AkTyanuzupoBaTh (GakThl U
METObI IJIAHUMETPUU, PEIICBAHTHBIC
TeMe, IPOBOAUTH aHAJIOTUMU.

DopMyJIMPOBATH OIPEIECIICHHUS:
NEPHEHAUKYJIIPHBIX ~ IPAMBIX B
MPOCTPAHCTBE; ONPENECIIEHUE TTPAMOM,

MEPIIEHAUKYIIAPHON K INIOCKOCTH.
Jloxa3bIBaTh: JIEMMY 0
NEPIEHAUKYIIAPHOCTH IBYX

nmapauICIIbHbIX TIPAMBIX K TpCTBCﬁ
HpHMOﬁ; TCOPCMbI O CBIA3U MCKIAY
napamuiCJIbHOCTBIO  TIPAMBIX HU  HUX
NEPIICHAUKYIIIPHOCTBHIO K IINIOCKOCTH.

Jloxa3bIBaTh: TEOpEMY,
BBIPAXKAIOLLYIO IpU3HaK
NEPHEHAUKYISAPHOCTH  NOPSIMON U
IUIOCKOCTH; TEOpEMY 0

CYLIECTBOBAaHUU M €IUHCTBEHHOCTH
PAMOM, TTPOXOMSAIIEH Yepe3 HaHHYIO

TOYKY W  MNEPHEHIAUKYISIPHON K
JTAHHOM TIJIOCKOCTH.

N3o06paxath B3aUMHO
NEPHEHIUKYJSPHbIE  TOPSIMYI0 U
IJIOCKOCT.

DopMyJIMPOBATH CBOMCTBO

NEPHEHIUKYJSIpa IO OTHOIICHUIO K
IJIOCKOCTH.

[lomyyates mpencTaBlIEHHE O
3HAQUEHUM  MEpPIEHIUKYIsIpa A
npyrux obnacteit Haykum (du3uKa,
SHEPreTHKa, Ja3epHbIE TEXHOJOTHH),
B  peaJlbHOM  KU3HM  (TEXHUKA,
OKpY’Karouias 00CTaHOBKA).

Jloka3bIBaTh YTBEPKIACHUS,
CBSI3aHHBIE C IMPOEKIMEH NPSAMOU Ha
IJIOCKOCTh, HEMEPIEeHIUKYISIPHYIO K
3TOM MPAMOM.

Jloka3plBaTh TEOpPEMY O TpPEX
MEPICHANKYIIAPaX u TEOpeMy
oOpaTHyO TeopemMe 0 TPEX

MEPICHANKYIIAPaX.
[lonyuats npexacrtaBieHue o0

OpPTOTOHAIPHOM MPOCKTUPOBAHHH.
Jloka3pIBaTh TEOPEMY 0

MIPOCKITUN TOYKH HA MPSMYIO.

U3JI0KEHUH  JTOMYIICHBI
HeOoJbIIMe TpOoOeNbl, He
MCKa3UBIIIEe
MaTeMaTUYECKOe
coJiepKaHue OTBETa;
JOTYIIEHBl OINH —

JIBa HejgoyeTa pu
OCBCIIEHHWH  OCHOBHOI'O
COJICp>KaHUs OTBETA,
UCIIPABJICHHBIC IocJie
3aMeYaHusl;

JOMYIICHBI OIIMOKa
Wi oonee JIBYX
HE0YETOB npu
OCBEIIIEHUU
BTOPOCTEIICHHBIX
BOITPOCOB WIIH B
BBIKJIAIKaX, JIETKO
UCIIPABJICHHBIC IocJie
3aMeYaHusl.

OTMmeTKa «3»

CTAaBUTCS B CIEIYIOIIUX
CiIyvasx:

HETOJTHO PAaCKPBITO
cojiep)KaHWe  MaTepuaia
(comepkaHue  H3JI0KEHO
dbparmeHTapHO, HE BCETaa
MOCJIEI0OBATEIIBHO), HO
[I0Ka3aHOo oO1ree
NMOHUMAHHUE BOIpoca |
MPOJAEMOHCTPUPOBAHBI
YMEHHUS, JIOCTATOYHEBIE
JUISL YCBOCHMUS
IPOrPaMMHOTO
Marepuana;

MMEJINCH
3aTpYIHEHUS
JTOTYIIICHBI
onpeaeIeHUN
MaTeMaTHYECKOM
TEPMHUHOJIOTHH,
yepTeKax, BBIKJIQJKAX,
WCIIpaBJICHHBIC IToCJIe
HECKOJIBKMX HaBOIIIINX
BOIIPOCOB;

WIn
OIUOKH B




Pemate  crepeomerpuueckue
3a7a4u, CBsI3aHHBIC c
NEPIEHAUKYIAPHOCTBIO MPSIMOU U
IIJIOCKOCTH.

Pemars npuxkiiagnele 3amauu,

CBsI3aHHbIE c HaX0XICHUEM
F€OMETPUYECKUX BEIIMYUH.
Pemate  crepeomerpuueckue

3a7la4y, CBSI3AHHBIE C IPUMEHEHUEM
TEOpEMBI O TPEX IMEPIEHAUKYIAPAX,
HaXO0XIECHUEM PacCTOSIHUN,
IIOCTPOEHUEM IIPOCKIUH.

CpaBHMBaTh M aHAIU3UPOBATH
YTBEPKJICHUS C LEIbI BbISBICHUA

JJOTHYCCKHU KOPPCKTHBIX n
HCKOPPCKTHBIX paCCY}KﬂCHHﬁ.
AHaJ’II/ISI/IpOBaTI) n

MOICIIMPOBATE Ha A3BIKC I'COMCTPUU
PCaJIbHBIC CUTyalliuHd, CBSA3dHHBIC C

NEPICHIUKYIAPHOCTBIO MPSAMON U
TUIOCKOCTH; MCCIIEZIOBATh
TIOCTPOEHHBIC MOJICNIH, B TOM YHCIIE U
C UCTIOJIb30BaHUEM amrmapara
anreOpsl.

AxTyanmu3upoBaTh (QakKThl |

METOJbI MJIAHUMETPUHU, PEICBAHTHBIE
TE€MeE, MPOBOAUTH AHAJIOTHUH.

DopMyJIMPOBATh ONPEACITCHUE
IBYTPAHHOTO yTJa.

Jloka3pIBaTh CBOMCTBO
pPaBEHCTBA BCEX JIMHEUHBIX YIJIOB
JIBYTPAaHHOIO YTJIa.

Knaccudumuponats
JIBYI'PaHHBIEC YTJIbl B 3aBUCUMOCTH OT
UX TPAaLyCHOU MEpHI.

DopmMynUpPOBaTh ONPEACICHUE

B3aMMHO MEePIECHANKYIIPHBIX
TTOCKOCTEM.
Jloka3pIBaTh TEOPEMY 0

MPHU3HAKE MEPHEHIUKYISIPHOCTH JIBYX
IIOCKOCTEH.

dopmMynUpOBaTh CIEACTBHE (U3
MpU3HAKa) O TMEePIeHIUKYISIPHOCTH
IIOCKOCTH, KOTOpas
MEePHEHINKYJISIPHA MIPSIMOM, 1o

oOydJaromuiicst  He
CITpaBUJICA c
IPUMEHEHHEM TEOPUU B
HOBOM  CUTyalUu IIpU
BBIIIOJIHEHUHU
IIPAaKTUYECKOTO 3a/JaHus,
HO BBINOJHWJ  3aJIaHMS
0053aTENBHOIO  YPOBHS
CJIOKHOCTM IO JTaHHOM
TEME;

IpyU  J1OCTaTOYHOM

3HAHHUH TEOPETUYECCKOTO
MaTepuaia BBISIBJICHA
HEJ0CTaTOYHAS
c(hopMUPOBAHHOCTH
OCHOBHBIX  YMGHHUH WU
HABBIKOB.

OtMeTKa «2»
CTaBUTCSA B CJCAYIOUIUX
ClIyJasx:

HE PacKpBITO
OCHOBHOE  coJiepKaHHe
yueOHOT0 MaTepHaa;

OOHapyXEeHO

He3HaHUEe OOyJaroUUMCs
OonblIell WIHM HauOoJjiee
BOXHOM YacTu y4eOHOro
Marepuana;

JOMYIIEHBI OMHUOKN
B OIPEIICJIICHUM TIOHSATHUH,

npu HUCIIOJIb30BAHUH
MaTeEMAaTUYECKOU
TEPMHUHOJIOTHH, B

PUCYHKaX, YepTexax WU
rpadukax, B BBIKJIAIKaX,
KOTOpBbIE€ HE WCIPABIICHBI
nociue HECKOJIBKUX
HABOJISIINX BOIIPOCOB.




KOTOpOH [IEPECEKAOTCS IIBE
IIJIOCKOCTH, TH IIJIOCKOCTSM.
Jloxa3plBaTh YTBEPXKACHUS O
€ro CBOMCTBAX; TEOPEMY U CIEIACTBUE
u3 Hee 0 JIarOHAJIAX
MIPSAMOYT'OJIBHOIO NIapajUIeyIeIIUIeaa.
Pemate  crepeomerpuueckue

3az1auy, CBSA3aHHBIE C
MEPIEHANKYJIAPHOCTh  MNPSAMBIX U
IIJIOCKOCTEM, UCIIOJIb3YS
IJIAHUMETPUUECKUE (bakTbl U
METO/BI.

[IpoBoauTH JIOTUYECKHU
KOPPEKTHBIE JOKa3aTeNbHbIE
paccyXaeHus npu peneHun

reOMETPUUECKUX 3aJ1ay, CBSI3aHHBIX C
NEPIEeHANKYIIPHOCTHIO TIOCKOCTEH.

AHaJIM3UPOBATH 5|
MOJICTTMPOBATh Ha A3BIKE T'€OMETPUU
pealibHble CHUTyalluM, CBSI3aHHBIC C
NEPIECHANKYIIPHOCTBIO TPSMBIX U
IUIOCKOCTEH.

Hccnenosath MIOCTPOCHHBIE
MOJEIHM, B TOM UHCJIE U C
UCITOJIb30BaHUEM alllapara ajareopsol.

Pemate mnpukianHbie 3aaadw,

CBSA3aHHBIE c HaX0XJICHUEM
F€OMETPUUECKUX BEITUYUH.

Paborath c YICOHUKOM:
3a/1aBaTh BOITPOCHI, JIeTaTh
3aMe4YaHusi, KOMMEHTapHUHU.

AHaJIM3UPOBATH pelieHue
3a7a4u.

Pucosatb BBIIYKJIbIE
MHOTOI'PaHHUKHU C 3aIaHHBIMU
CBOWCTBaMH; BOCCTAHAaBJIMBATh
o0t BU]I BBIITYKJIOTO
MHOTOIpaHHHKa IO  JIByM  €ro
MPOEKIUSAM.

Jloka3pIBaTh CBOMCTBa
BBIITYKJIOTO MHOTOTPAHHHKA.

PucoBats BBINYKJIBIE
MHOTOIPaHHUKHU C Pa3HOU SMIEPOBOU
XapaKTEePUCTUKOM; HCCIIEI0BATh

BO3MOXHOCTH TOJIYYEHHUS PE3yJIbTaTa




IIPY BapbUPOBAHUM JTAHHBIX.

Jloka3bpIBaTh CBOKMCTBA
MPABUJIBHBIX MHOTOTPAHHUKOB.
ITnmanupoBath IIOCTPOCHUE

MIPAaBUWJIBHBIX MHOIOIPAHHUKOB Ha
MTOBEPXHOCTAX JAPYIMX MNPABUIbHBIX
MHOT'OTPaHHUKOB.

Axrtyanu3zupoBaTh (pakTel U
METO/bl IUIAHUMETPHUH, PEJICBAHTHBIC
TEME, POBOAUTH AHAJIOTHH.

OnepupoBaTh MOHSATUSMU:
BEKTOp HAa  IUJIOCKOCTH M B
IPOCTPAHCTBE; KOMIIJIAHAPHbBIE

BeKTOpbl.  llpuBoauTe  mpuUMEpPHI
(u3MUECKHX BEKTOPHBIX BEJIMYHUH.

OcBauBatb npaBuia
BBINIOJIHEHUSL JIEUCTBUM CJIOXKEHUS U
BBIUMTAHUSI BEKTOPOB, YMHOXXEHUS
BEKTOpa Ha YUCJIO.

Jloka3bIBaTh MIPU3HAK
KOMIUTAaHAPHOCTHU TPEX BEKTOPOB.
Jloka3bIBaTh TeopeMy 0

paslioKEHUH JIFOOOTO BEKTOpa TIO
TpEM  JaHHBIM  HEKOMIUJIAHAPHBIM
BEKTOPaM.

[IpumensaTs MpaBUJIa
BBIIIOJTHEHUS JEUCTBUU CIOKECHHUS U
BBIYUTAHUSI BEKTOPOB, YMHOXKCHUS
BEKTOpa Ha YHCJIO TIPpU PEIICHUU
3aJ1ad4.

Haxognte KOOPIMHATBI
BEKTOpa B JaHHOM 0a3uce U CTPOHUTH
BEKTOP MO €ro KOOpIMHATAM.

Bcniomuute OIIpEICIICHUE
CKaJSIPHOTO  YMHOXEHHUSI W  €ro
CBOMCTBA.

Brerauciasate C IMOMOIIBIO
CKaJIpHOTO  YMHOXEHHSI  JJIMHBI
BEKTOPOB,  YIJIbl  MEXAY HHUMH,
YCTaHABJIMBATh NEPNECHIUKYIIPHOCTD
BEKTOPOB.

AHaJIM3UPOBATH u
MOJICJIMPOBATh Ha S3bIKE I'€OMETPHUHU
peabHBIC CUTYyallud, CBS3aHHBIE C
bU3nIeCKUMHI BEKTOPHBIMU




BEJIMYMHAMM.

Hcnonb3oBaTh 10pu  peLICHUU
3a/1a4, CBSA3AHHBIX C BEKTOpaMHU B
MPOCTPAHCTBE,  IUIAHUMETPUUECKHUE
(baKkThl U METOIBI.

CBobonHO OIEepUPOBATH
MOHSATUSMU: OoTOOpaxeHue
MPOCTpaHCTBAa Ha ceOsl, JBIKEHUE
MPOCTPAHCTBA; IICHTpaJibHAs, OCeBas
u 3epKajbHas CUMMETPUH,
napajuielIbHbIN MePEHOC; PABEHCTBO U
noaobue guryp.

Jloka3bIBaTh YTBEPXKICHUSI O
TOM, 4YTO IICHTpajJbHas, OCEBas H
3epKajabHas CUMMETPUH,
napajuieNIbHbIA  TIEPEHOC  SIBJISFOTCS
JIBI>KCHUSIMU.

Beimonusate  mpeoOpazoBaHus
II0100MUSI.

OmnepupoBaTh MOHSATUSMU:
npsimasi u cepa Diepa.

Pemiats r€OMETPUYECKHUE
3a/1a4u c UCIIOJIb30BaHUEM
JIBIOKEHUH.

Hcnonp3oBaTh MNpU pELICHUU
3a/1a4 ABUKEHHUS MPOCTPAHCTBA U HX
CBOWCTBA.

CpaBHUBaTh M aHAIMU3UPOBAThH
YTBEPKACHUS C LEJIbI0 BbIABICHUS
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUH.

Uccnenosath IIOCTPOECHHBIE
MOJEIH.

Hcnonb3oBaTh 1udpoBbIe
pPECYPCBIL.

AkTyanuzupoBaTh (GakThl U
METO/bl TJIAHUMETPHUH, PEJICBAHTHBIC
TeMe, MPOBOAUTH AHAJIOTHUH.

CBoauTh JIEUCTBUS c
BEKTOpaMH K aHAJOTUYHBIM
JTEUCTBUAM C UX KOOPJAWHATAMH.

Bcniomuuth OIPEECIICHUE

CKaJsIpHOTO  YMHOXEHUS W  €ro
CBOUCTBA. BEIMUHCIATE ¢ HOMOMIBIO
CKaJSIPHOTO  YMHOXKEHHSI  JIJIMHBI




BEKTOPOB, YIVIBI MEXKIYy HUMH,
YCTaHAaBIIUBATh MEPIECHIUKYISIPHOCTD
BEKTOPOB.

BriBoguth ypaBHEHUE
IJIOCKOCTH U (OpPMYIly PACCTOSHHUS
OT TOYKH 10 TIJIOCKOCTH

Pematp 3a71a4u, coyeTas
KOOpAWHATHBIN 51 BEKTOPHBIN
METO/IBI.

IIpoBoauTh JIOTUYECKU
KOPPEKTHBIE JI0Ka3aTeJIbHbIE
paccyXIeHus pu peLIeHun
reOMETPUUECKUX 3a1a4 Ha
IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

AHanu3upoBaTh 51

MOJICTTMPOBATh Ha A3bIKE T'€OMETPUU
pealibHble  CUTyalluM, CBSI3aHHbBIC
BEKTOpaMH M KOOPAUHATAMMU.

HccnenoBats MMOCTPOCHHBIE
MOJEIHM, B TOM YHCIIE U C
UCITOJIb30BaHUEM aIlapara ajareopsol.

Hcnonb3oBaTh KOMIIBIOTEPHBIE
POTPaMMBI.

3HAKOMUTBCSI C  HCTOpHUEH
pa3BUTHUSI MATEMATHUKH.

Ctpouts ceueHus.

Pemate  cTepeomMeTrpuueckue

3a7a4uu Ha JI0Ka3aTeJILCTBO
MaTeMaTUYEeCKUX OTHOIIIECHUH,
HaXOXJCHUE r€OMETPUYECKUX
BEJIMYMH (JJIMH, YTIJIOB, IUJIOIIAJIEH,
00BEMOB).

Hcnonb3oBaTh m0pu  peLICHUU
CTEPEOMETPUUECKUX 3a1a4
[JIAHUMETPUYECKHE bakTb 151
METO/IBL.

[IpoBoguTth JIOTUYECKHU
KOpPPEKTHBIE NIOKA3aTeIIbHbIE
paccykJIeHus npu peLIeHUn

CTEPEOMETPUUECKHUX 3a1a4.

CpaBHHUBaTh ¥ AaHATU3UPOBATH
peaJbHbIE CUTyallUM W  BBISABIATH
BO3MOKHOCTb €€ MOJEJIMPOBAHUSA HA
SI3bIKE TEOMETPUU




MonenupoBars peANTBHYIO
CUTYallUI0 Ha S3BIKE TEOMETPHH U
HCCIIEIOBATh TMOCTPOCHHBIE MOJEIH,
B TOM YHCJI€ M C HCIOJb30BAHHEM
amnmapara ajareophbl.

Hcnonb3oBaTh KOMIIBIOTEPHBIE
MIPOTPAMMBI IIPU PEIICHUH 3a]1a4.

CBobonHO OIEepUPOBATH
MOHATHSIMH: O00BEM Tena, O0O0BEM
IPSMOYTOJILHOTO TMapaieseuIesaa.

dopmyHpoBaTH OCHOBHBIE
CBOMCTBa OOBEMOB.

JlokazpiBaTh ~ TeopemMy 00

00BEMeE MPSIMOYTOJIBHOTO
napajuIeICIIAIEe 1, CIEICTBHS U3 HEe.
Pa3pesatp MHOT'OTPaHHUKH,

NEPEKIIAbIBATH YACTH.
Pemate  cTepeomerpuueckue
3a/1a4M, CBS3aHHBIE C BBIYMCICHHUEM
o0BbEMa MPSAMOYTOJIBHOTO
napajulelICIUIe1a, IPU3MBI.
CpaBHUBAaTh M aHAIM3UPOBATH
YTBEPXKACHUSA C LEJIbI0 BbIABICHUA

JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKIACHHM.
AHaJIM3UPOBATH u

MOICIIMPOBATL Ha A3BIKC I'COMCTPUU
pPCaJIbHBIC CUTyallil, CBSA3dHHBIC C

00bEMOM PSAMOYTOJILHOTO
napasuiesenuIe/a, IPU3MBI,
MUPAMUJIBIL.

HccnenoBath MMOCTPOECHHbIE
MOJEeIM, B TOM 4HCIE U C
MCIIOJIb30BAaHUEM armmapara anreOpsl.

BriBouTh OCHOBHYIO
HUHTETPAIbHYIO bopmyny TUTSt
BBIYUCIIEHUS 00BEMOB TET.

Jloka3piBaTh ~ Teopemy 00
00béME HAKIIOHHOW MpPU3MBI HA
MpuMepe TPEyroJbHOW NPU3MbI U JJIS
MIPOU3BOJIBHOW MPU3MBL.

Jloka3piBaTh ~ Teopemy: 00
00béMe mupamuibl, GOpMYIUPOBATH
CJIECTBUS U3 Hee: OOBEM YCEUEHHOMU
MAPAMHU/IBIL.




BeiBogute  popmyny s
BBIYUCJICHUS OO0BEMOB  YCEUEHHOU
U paMUIbIL.

CBobonHO OIEepUPOBATH
MOHATHAMU: HUIUHAPUYECKAs
MOBEPXHOCTh, LILJIMHJIP.

N3yuyaTe cnocoObl moiaydeHUs
HMIMHAPUYECKON MOBEPXHOCTH,
HMIUH/PA.

N300paxkaTh LUIMHAP U €ro
CEYEHHMSI TIIOCKOCTHIO.

CBo6onHO OIEepUPOBATH
NOHATUSIMM: KOHHYECKas
IIOBEPXHOCTh, KOHYC, YCEUYEHHBIN
KOHYC.

N3ydarh cnocoObl TONydeHUs
KOHMYECKOW MOBEPXHOCTH, KOHYCA.

N3o0paxath KOHYC U €ro
CEUEHMS IUIOCKOCTBIO, MPOXOsIIeH
yepes OCb, u MIJIOCKOCTBIO,
NEPIEHIUKYISIPHOHN K OCH.

BeiBogutes  Qopmynbl s
BBIYHCIICHUST OOKOBOW U  TIOJHOMU
NOBEPXHOCTEN TEJl BPAILICHHUS.

Pemate  cTepeomerpuueckue
3aJla4d, CBSI3aHHBIE C  TEJaMH
Bpall€HUsl, HAXO0XXIECHUEM IUIOLIAIN
OOKOBOM M TIOJTHON TIOBEPXHOCTH,
MTOCTPOCHUEM CEUCHU.

Hcnonp3oBaTh Ipu peELICHUH
3a/lay TUTAaHUMETpUYeCKre (PakThl H
METO/IBL.

CpaBHUBaTh M aHAIU3UPOBATH
YTBEPKACHUS C LEIbI0 BBISBICHUA

JIOTUYECKU KOPPEKTHBIX "
HEKOPPEKTHBIX PACCYKICHUN.
AHaJIM3UPOBATH u

MOJICJINPOBATh HA SI3BIKE T'€OMETPUH
pealibHbIE CUTYyalluH, CBS3aHHBIC C
KOHYCOM U HHWJIUHAPOM.

Uccnenosath MIOCTPOECHHBIE
MOJeId, B TOM UHCIE U C
MCIIOJIb30BaHUEM alllaparta anreopsbl.

AktyanuzupoBaTh (GakThl U
METO/Ibl TJIAHUMETPUH, PEJICBAHTHBIC




TeMe, TPOBOJAUTH aHAJIOTHH.
CBobonHO OIEepUPOBATH

NOHATUAMU: cdepa W IWap, LEHTP,

paauyc, auameTp chepsl U mapa.

Hccnenosathb B3aUMHOE
pacnosioxkeHue cepbl U IIOCKOCTH.

DopMynUpPOBaTh ONPEAECICHUE
KacaTeJIbHOM IIOCKOCTH K cepe.

JloxasbiBaTh TEOPEMBI 0
CBOICTBE M MpU3HAKE KacaTeJbHOU
IUIOCKOCTH.

BeiBogute  popmyny s
BBIUMCIICHUS TUIOMIaau cdepsl uepes
panuyc chepsl.

Pemates  cTepeomerpuueckue
3a/layu, CBA3aHHBIE cO cdepoid Hu
IapoM,  HAXOXJACHHEM  IUIOUIaJH
cheppl U e€ yacTed, MOCTPOECHUEM
ceueHH cepsrl U mapa.

AHanusupoBaTh "
MOJEJNHNPOBATh HA SI3bIKE T'€OMETPUU
peanbHbIE CHUTYallMu, CBS3aHHBIE C
mapoM u cepoil.

Pemate mpocTeie 3amaud, B
KOTOPBIX (UTYPUPYIOT KOMOWHAIIUU
TE€J BpalleHUs U MHOTOTPAaHHHUKOB.

Hcnonp3oBaTh Tpu peELICHUH
3a/1a4, CBS3aHHBIX co cdepoli u
Iapom, TUIAHUMETpUYecKrue (PaKThl U
METO/BbI.

Pemate  crepeomerpuueckue
3a/layd, CBSI3aHHBIE C  TeJlaMu
BpallleHUs, IIOCTPOCHUEM CEUYECHMM
TEJI BpallleHus, C KOMOMHAIUSAMU TeJ
BpAICHUs] 1 MHOTOTPAaHHUKOB.

[IpoBoguTth JIOTUYECKHU
KOPPEKTHBIE JI0Ka3aTeJIbHbIC
paccyXaeHus pH pelICHUH

F€OMETPUUYECKUX 3aJ1a4, CBSI3AHHBIX C
MEPIEHANKYIAPHOCTHIO TIIIOCKOCTEM.
AHaJIM3UPOBATH u
MOJICJIMPOBATh HA SI3BIKE T'E€OMETPUH
pealibHbIE CUTYyallUH, CBSI3aHHBIC C
MHOTOIrPaHHHUKaMHU.
Hccnenosath IIOCTPOEHHBIE




MOJAEIW, B TOM 4YHCI€ U C
MCII0JIb30BAaHUEM anmapara aareOpsl.

CBobonHO OIEepUPOBATH
MOHATHSIMH: OO0BEM Tella, IIOLIAIb
MOBEPXHOCTH.

DopMyJIMPOBATH OCHOBHBIE
CBOICTBa 0OBEMOB.

Jloka3piBaTh ~ T€OpeMbl: 00
o0béMe mwmHApa; 00 0o0BEME
KOHYca.

BeiBomuts  dopmynbl s
BbIUMCICHUS O0BEMA  YCEUEHHOIO
KOHYCa.

Hccnenosathb IIOCTPOCHHBIE
MOJeNM, B TOM 4YHCIE U C
UCIIOJIb30BAHKUEM armapara aireophl.

3HaTh BO3MOXKHOCTH PEIICHUS
3a/lay Ha TMOCTPOCHUE IUPKYJIEeM H

JIMHENKOM, 0 KJIACCUYECKUX
HEpA3PEIIMMBIX 3a/1a4ax.
CBo0OoaHO OINEpUPOBATH

NOHSTUSIMU:  IIAPOBOM  CETMEHT,
IapOBOM  CJIOW, IIApOBOM CEKTOP,
OCHOBaHHME€ W BBICOTA CErMEHTAa,
OCHOBAHHE U BBICOTA IIAPOBOTO CIIOSI.

BeiBogutes  Qopmynbr s
HaXOXJICHUsI 00BEMOB  IIAPOBOTO
CErMeHTa, IapOBOTO CEKTOpa,
Iomaau cQepeol.

Jloka3piBaTh  TeopemMy 00
o0BEMe mmapa.

Pemate  crepeomerpuueckue
3a/lauu, CBsI3aHHBIE C 00BEMOM IIIapa,
[IApOBOTO  CETMEHTAa,  IIapOBOIO
CEKTOpa, IJIOMAIbI0 ChEepHhI.

CpaBHUBaTh M aHAIH3UPOBATH
YTBEPKIICHUS C METhI0 BBISIBICHUS

JIOTUYECKU KOPPEKTHBIX 151
HEKOPPEKTHBIX PACCYKICHUN.
AHaJIM3UPOBATH u

MOJICIUPOBATh Ha SI3BIKE T'€OMETPUU
peajbHblE CHUTYallMd, CBSI3aHHBIE C
00BEMOM I111apa, MIAPOBOT0 CErMEHTA,
IApOBOTO  CETMEHTa,  IUIOLIAJbIO

chepsl.




CBobonHO OIEepUPOBATH
HOHSITUEM moJgo0HBIE  Tela B

IIPOCTPAHCTBE.

Boruncnare 00bEMBI  TEN C
IIOMOILBIO ONPEACIEHHOIO
UHTErpana.

Pemate  crepeomerpuueckue
3a/1a4H, CBSA3aHHBIE C
COOTHOIIIEHUAMHU MEXKAY IIOAIIMU
ITOBEPXHOCTEN u oO0béMamMu
IIOJOOHBIX TEI.

[IpoBOUTH JIOTUYECKHU
KOPPEKTHBIE JOKa3aTeNbHbIE
paccyXIeHUs npu pelIeHUN

TCOMETPUYCCKUX 3aJa4, CBI3AHHBIX C
BBIUUCIIEHUEM  OOBEMOB Tel C

ITOMOILIBIO OTIPECIIEHHOTO
UHTETpaa, HAXO0XKJIECHUEM
COOTHOIIICHUS MEXIY ILIOIIAIIMH
IOBEPXHOCTECH u o0BéMaMu
MOA00HBIX TEIL.

AHanu3upoBaTh u

MOJIETUPOBATh Ha SA3BIKE T€OMETPHUH
peanbHbIE CHUTYallUH, CBSI3aHHBIE C
00BEMaMU ¥ TIOBEPXHOCTAMHM Tell, Ha
J0Ka3aTeIbCTBO W HAa HAXOXKICHHUE
T€OMETPUUYECKUX BEIMUKH.

Pemates  cTepeomeTrpuueckue

3a7a4uu Ha JI0Ka3aTeJILCTBO
MaTeMaTUYEeCKUX OTHOIIIECHUH,
HaXOXJCHUE r€OMETPUYECKUX
BEJIMYMH (JJIMH, YIJIOB, IUJIOIIAJIEH,
00BEMOB).

Hcnonb3oBaTh m0pu  peLICHUU
CTEPEOMETPUUECKUX 3a1a4
[JIAHUMETPUYECKHE bakTb 151
METO/IBL.

[IpoBoguTth JIOTUYECKHU
KOpPPEKTHBIE NIOKA3aTeIIbHbIE
paccykJIeHus npu peLIeHUn
CTEPEOMETPHUUECKUX u

IUIAHUMETPUUECKUX 3a/a4.

CpaBHHUBATh ¥ AHAIU3UPOBATH
peaJbHbIE CUTyallUM W  BBISABIATH
BO3MOKHOCTh €€ MOJEJIMPOBAHUS Ha




A3bIKE TE€OMETPHUHU.

MonenupoBars peANTBHYIO
CUTyallMI0 Ha S3bIKE T€OMETPUH U
HCCIIEIOBATh IIOCTPOEHHBIE MOJEINH,
B TOM YHUCJIE€ M C HCIOJIb30BAHUEM
amnmapara ajareophbl.

Hcnonb3oBaTh KOMIIBIOTEPHBIE
IIPOrpaMMBI [IPU PELIEHUU 3a/1a4.

ITonyyate mnpencraBieHue O
FEOMETPUM KaK O pa3BUBAIOLICHCS
HayKe, UCCIEAYIOIIEN OKpYKAIOLUN
MUp, CBA3aHHOW C  peajJbHBIMU
00BbEKTaMM, T[OMOTAIOIIEH PEelIUTh
peanbpHblE KU3HEHHBIE CHUTYallMUd O
pOJII  CTEPEOMETPUU B  Pa3BUTHH
COBPEMEHHBIX WHXEHEPHBIX u
KOMITbIOTEPHBIX TEXHOJIOTHIA.

BEPOATHOCTDb U CTATUCTHUKA

Hcnonb3oBaTh  auarpammbl
Diinepa u BepOaJbHOE OMKMCAHUE
COOBITHI npu BBIIIOJIHEHU U
orepanuii Hajl COOBITHSIMHU.

OueHnBaTh U3MEHEHNE
BEPOSTHOCTEH COOBITHH 10 Mepe
HACTYIUJICHUSI JPYTUX COOBITUN B
CIIy4aliHOM OIIBITE.

Pemarp 3amauu, B TOM 4HCIIC

c HCIIOJIb30BaHUEM nepeBa
CITy4aiiHOTO OTIBITA, bopmyn
CJIOKEHHUS u YMHOKEHUS
BEPOATHOCTEMN.

DopmMynUpOBaATH 51
JIOKa3bIBaTh KOMOHMHATOPHBIE
(bakThI.

Hcnonp3oBath [IPaBUJIO
YMHOXEHUS, M3y4YEHHbIE
KOMOWHATOpHBIE  (QOPMYIBI IS
MIEPEUNCIICHUS AJIEMEHTOB
Pa3IUYHBIX MHOKECTB, B TOM YHUCJIE
AJI€MEHTaPHBIX cOOBITUI B

CJIy4ailHOM OIIBITE.

[Tons3oBatbess  dopmynon u
TpeyroiabHukoMm  llackanms s
ONPEJICIICHUS YUCIIa COYCTAHU M.

ITpumensts popmyny OnHOMa

ITonnora
MIPOJEMOHCTPUPOBAHHBIX
3HaHUU 151 YMEHUE
IIPUMEHSTh ux pu
BBINTOJIHEHU U
MPAKTUYECKUX 3ajad4.
Breimonnenue
MPAaKTUYECKUX  3aJa4 B

COOTBC€TCTBHU C 3aJaHHUCM.

IIpoBenenu
e YCTHBIX
OIIPOCOB,
IIICbMEHHBIX
KOHTPOJIBHBIX
paboT.




HeroToHa g1 mpeoOpa3oBaHUs
BBIPAKCHUU.

Pa30buBaTh CIIOXHbBIE
AKCIIEPUMEHTBl ~ HA  OT/AEJIbHbIE
UCIIBITAHMUS.

Pemate 3amaum Ha I1OHCK
BEPOSITHOCTEH COOBITHII B cepuu
UCIIBITAHUI 70 MEpBOro ycrexa U B
cepusaxX MucCHbITaHUU bepHyum, a
TaK’K€ B OINbITAX CO CIy4yalHbIM
BbIOOpPOM u3 KOHEYHOM
COBOKYIHOCTU C HCHOJIb30BAaHUEM
KOMOMHATOPHBIX (aKTOB U HOpMYI,
B TOM 4YHCJI€ B XOJI€¢ MPAKTUUYECKOM

paboThI C MpUMEHEHUEM
CTaHJIAPTHBIX (QYHKIIUH.

OcBauBaTh TIOHSATHSA
Ciy4yanHas BEJINYMHA,
pacnpeneneHue, Tabnuia
pacnpeneneHus, auarpamma
pacnpezeneHusl.

HaxonuTh 3HaYeHUsI CyMMBI U
IPOU3BENICHUS CITyYalHbIX BEJTUYHUH.

Crpouthb OMHapHBIE
pacripefielieHuss 10 ONUCaHUIO
COOBITHH B CIIyJallHBIX OITBITaX.

Ctpoutrb W  pacmno3HaBaTh
r€OMETPUYECKOe M OHMHOMHUAIBHOE

pacnpeeneHus.

Pemarts 3aJ1a4n Ha
BBIUHCIICHUE MaTEMaTUYE€CKOTO
OXKUJAHHUS.

Ctpoursb COBMECTHBIC
pacnpeneseHus.

N3yuarh CBOMCTBA

MaTeMaTH4eCKOTO OXKUJAHUS.

Pemare 3amaum ¢ momMompro
M3y4YEHHBIX CBOWCTB.

[lo wu3ydeHHsiM ¢opmylam
HaxOJIUTh MaTeMaTU4YeCKUe
OXXKHMJIAHUSl  CIIy4alHBIX BEJIUYUH,
AMEIOIINX  TEOMETPHUYECKOE U
OMHOMUATILHOE PAaCIPEICIICHHUS.

OcBauBaTtb TIOHSTHSA :
JIUCTIEPCUS, CTaHJapTHOE




OTKJIOHCHUE CIIy4alHOU BEJIUYUHBI.
Haxomute ngucnepcuto 1o

pacrpeneneHuro.

N3yuats CBOMCTBA
TUCTIEPCHH.

[lo wu3ydenHsIM (opmynam
HAXOJUTh JTUCTIEPCHUIO

OMHOMUAIILHOTO pACTIPECIICHUS], B
TOM YHUCJIE B XOJ€ NPAKTUYECKOU

paboTHI.

Pa3bupare  JgokazaTenbcTBa
TEOPEM.

OcBauBatb BBIOOPOYHBII

METOJl UCCJEeJ0BAHUN, B TOM YHUCIE
B X0/ MPAKTUICCKOU pabOTHI.
OcBauBath MOHSITHUS :
reHepaiabHas COBOKYITHOCTb,
BBIOOpKa, BBIOOPOYHOE CpEaHEEe H
BBIOOpOYHAS JTUCTICPCHUS.

Brrauciars BBIOOPOYHBIC
XapaKTePUCTUKU M HAa HUX OCHOBE
OIIEHUBATH XapaKTEePUCTUKHU
reHepabHOW COBOKYITHOCTH.

OcBauBaTth ITOHSTHS:
CTaTUCTHUYECKAs TUIIOTE34a.

OneHuBaTh BEPOSATHOCTH

COOBITHH W TIPOBEPSTH MPOCTEUIIHE
TUIOTE3bl Ha OCHOBE BBIOOPOYHBIX
JAHHBIX, B TOM YHCIE€ B XOHE
PaKTUYECKON pabOoThI.
3HaKOMHUTHCS MTOHATHUSIMMU:
HEeTpephIBHAs cllydyaiiHas BEJIMYMHA,
HENPEPHIBHOE pacrnpeneneHue,
(GYHKITUS TTIOTHOCTH BEPOSATHOCTH.
Haxognte BEPOSATHOCTHU
COOBITHI 1O JaHHOW  (QyHKIHH
IJIOTHOCTH.
3HAKOMUTBCSI C TOHATHSIMU:
MOKa3aTeIbHOE pacnpeneneHue,
HOPMAJIBHOE pAaCIpPEICIICHHUE.
BreimensiTb 10 OOHMCaHUIO

CITyJaitHbIC BEJTUYHHBI,
pacrpeieseHHbIe o
MOKa3aTEJIbHOMY 3aKOHY, o

HOPMaJIbHOMY 3aKOHY.




Pa3Oupate mnpumepsl 3aaady,
NPUBOASIIIUX K  IOKAa3aTEIbHOMY
pacupenesieHuI0 1 K HOPMaJIbHOMY
pacupeneeHuIo.

Beigenare 1o onucaHuio
CIy4alHOTO  ONbITa  BEJIMYMUHBI,
pacnpeieICHHbIE o 3aKOHY
Ilyaccona.

Pemartp 3amaun, B TOM 4HCIE
B XOJI¢ TMPaKTHUYEeCKON paboThl C

pUMEHEHHEM CTaHIApPTHBIX
(YHKIUH 3JIEKTPOHHBIX TAOIHII.

OcBauBatb MOHSTHS:
KOBapualus, K03 puLeHT
KOppeJsuy, TUHENHas
3aBHUCUMOCTb.

OneHuBaTh XapakTep CBS3U
MEXITYy CIIyYalHBIMA BEIUYHMHAMM,
UCXOAS W3 TIPUPOABI JaHHBIX M
BBIUHCJICHHBIX XapaKTCPHUCTHK.

Hcmonp30oBaTh  IMarpamMMbI
pacceuBaHuUs JUTSTN300paXKeHUS
COBMECTHOT'O paCCEHBAHUS JaHHBIX.

Haxonuts KO3 PUITHEHTHI
OCH JHiarpaMMbl, BTOM YHCJIC B XOJC
IPaKTUYECKOM paboTHI c
PUMCHCHHEM CTaHIapTHBIX

byHKIMA.




3.2. TunoBsblie 321aHKUS VISl OLCHKU OCBOCHUS Y4eOHOM TUCUMIIUHBI.

3.2.1. KomnjiekT ¢)oH/1a OLIEeHOYHBIX CPEACTB JI BXOJJHOT0 KOHTPOJIA.

Bapuanr 1
Nel. Jlns oOBEKTOB, yKa3aHHBIX B TaOJIMIIE, ONMpEIENIUTe, KaKUMH IHUppamMu

OHM 0003Ha4YeHbl HA CXeMme. 3aloJIHUTEe Tabiuily, B OTBET 3alULIUTE

MOCJIEI0BATEILHOCTD YETHIPEX IUPP.

Jerckas
OObeKThI bankon Kabuner Kyxns
KOMHara
Hudper
© @ ®
I N e |
| NP
Towas ® @
I
L__

~

Ha nane m3o0pakeHa cxema KBapTUPBI (CTOPOHA KaKIIOM KJIETKH Ha CXEeMe
paBHa 1 m). BX0oZl 1 BBIXOJ OCYIIECTBISIOTCS YE€PE3 €AMHCTBEHHYIO JIBEPb.

[Ipu BXo/€e B KBapTUPY PACIONOKEH KOPUIIOpP, OTMEUEHHBIN 1udpoit 2. Crnepa
OT HEro pacnojoXeH OankoH. HampoTuB Bxoma B KBapTUPY pacIoyiaraerTcs
COBMEUIEHHBINA CaHy3€ll, a CIIpaBa OT HETO — JETCKasi KOMHATA.

l'octrHas 3aHMMaeT HauOOMIBIIYIO TUIOLIAb B KBAPTUPE, U3 TOCTUHON MOXKHO
MoNacTh B KaOuHeT. B KoHIIE KOpUI0pa HAXOAUTCA KyXHs TUIomaaso 20 M2.

[Ton B rOCTMHOW MUIAHUPYETCA MNOKPBITH MAPKETHOW NTOCKOM IIMHOUM 1M u
mupuHou 0,25 M.

B xBapTupe npoBeneHsl ra3onpoBOJ U JIEKTPUYECTBO.

Ne2, [TapkeTHast mocka npoaaércst B ynakoBkax mo 8 mt. CKOJbKO yMaKOBOK C
MapKEeTHOM T0CKOM TpeOyeTCsl KYyMUTh, YTOOBI MOKPBITH MOJ B TOCTUHOM?

Ne3. Hailigute miomaas kopujpopa (KOPUIOPOM CUUTAETCS — IUIOIIA[Ib

KBapTUPbI, HE 3aHsATash KOMHaTaMu uiu OankoHoM). OTBeT JaiTe B KBaJApPaTHBIX



MeTpax.

Ned. Haiinure pacctosHue d Mexay NpOTHUBOMOJNOKHBIMU yriaMu AETCKOM

d
KOMHATLI B MCTpax. B oTBeT 3anumure —..

V2

NeS. Xo3siMH KBapTUpbl IUIAHUPYET YCTAHOBUTH B KBAPTHUPE IUIUTY MJIS
roroBkd. OH paccMaTpUBaeT J1Ba BAapUaHTA: Tra30Bas IUIMTA WIM 3JIEKTPOIUIMTKA.

[leHb! HA TTUTHI, JaHHBIE O TOTPEOICHUH U Tapudax OIJIaThI JaHbI B TAOJIHUIIE.

Lena Cpen.pacxon raza | CTouMOCTb raza
/cpen. noTpeOII. | /ANEKTPO-dHEPTUU
MOIIIHOCTb
I"azoBas mnTa 44 680 pyO®. 1,4 xy6. M/u 6 py0./xKy0. M
DJIeKTPOILITHTKA 21 000 pyO®. 5,8 kBt 4 py0./(kBT - 1)

O6nymaB o0a BapuaHTa, XO3SMH pEUIMJI YCTAaHOBUTH Ta30ByI0 IUMTY. Yepes
CKOJIbKO YacOB HEMPEPHIBHOTO HCMOJBb30BAHUS OSKOHOMHS OT HCIIOJb30BaHUS
ra3oBOM IUIMTHI BMECTO DJEKTPUYECKON KOMIEHCUPYET pPa3HOCTh B CTOMMOCTHU

YCTAaHOBKH ra30BOM ILUIUTHI U BJICKTPOHJII/ITKI/I?

38.35

Ne6. Halinute 3HaueHUE BBIpAKECHUS 3

3.2.2. KomnJjiekT ¢)oH/Ia OLIEeHOYHBIX CPEACTB /ISl TEKYIIEro KOHTPOJIS.

Paznen 1. Auareopa
Tema 1.1. Pazputre nonstus o uucie, CTENeHb U KOPHU
Crenennas Qynkius. MppanmoHaibHble ypaBHEHHUS M HEPABEHCTBA
1 BapuanT
Al. Pemute ypaBHeHue x (x - 5)=-4
a)dul; 0)4,5; B4, r1)—4ul; n)l.

A2. Pemure HepaBeHCTBO 6x —3 <-17 — (- x —5)
ax< 4; 6)x< -4; B)x>-4;, nx>4;, ng)x<-18.

A3. Berauciauth [1—1}(1—0,2)—3§ )
5 6 24
11, Ly gl T
a) BE’ 0)3,9; B) 312 S O X S )] 212.

A4.IlpencraButh B BUAE CTEIEHU W HAWTH 3HAYEHUE BBIPAKCHUS

6.
a6 6) -1: B4 1)—6. n) =
9 6’ 9 9 'H 6 .

—— Ipu a =




=

AS. Iloctpouts rpadguk pyHkmuu y = 2x + 1.

B6. B npsmMoyronbHOM TpeyrojipHHMKE THIOTeHy3a paBHa 10 cm, a oauH u3
KaTeTOB
6 cm. Haiitu BTOpO# KaTer.
a) 4 cm; 0) 16 cMm; B) 8 cM; V136 cm; 1) 10 em.
B7. bank BbituiaunBaeT e€xerogHo 8% oT cyMmbl BkIana. Kakoil ctaHer cymma
4yepes roji, eciiv MepBOHavYalbHBIN BKIIan cocTaBisul 7600 pyOmieit?
a) 8208 pyO.; 0) 608 py6.; B) 8200 py6.; 1) 7600 py6.; 1) 8000 pyo.
a-b

C8.YIpOCTHTb BHIP@KCHAE —0— — =
a-b a+b

2 BapuaHT
Al. Pemuth ypaBHeHue x (x - 4)=-3
a)3unl; 06)4,5; B)3; 1)-3ul; n)l.

A2. Pemnte HepaBeHCTBO 5 * (x +4) <2 - (4x — 5)
a)x< -10; 6)x< -4; B)x>-10; 1)x>10; 1)x<-1,8.

5 2 1 8
A3. Beruucoutp (= ————):—+1.
(7 3 ﬂ_g) 11
3 5
15 11 11
— 0)1; B) -3—: r)-1; 2—.
a) 147 ) 2 ) 123 ) b VH) 12

A4.IlpenctaButTh B BUJI€ CTENEHW W HAWTH 3HaY€HUE BBIPAKEHUS — npu ¢ = 4.
c

a) 16; 6)—%; B 4, 1) 16; H)%.

AS. IToctpouts rpaduk GyHkIuu y = - 2x + 1.
B6. B npsmMoyroibHOM TpeyrojbHUKE THUIOTeHy3a paBHa 10 cM, a oAguH u3
kateToB 8 cM. HaliTu BTOpOIi Kater.

a)dcm; 6)6cm;  B)8cm;  r)V136cem; 1) 10 cm
B7. bank BeimiaunBaeT exeroaHo 8% OT cymwmbl Bkiana. Kakoil craHer cymma
4yepes rojl, €clid epBOHavYalbHbI BKIIaa cocTaBisul 8600 pyOmiei?

a) 8208 py0.; 0) 688 py0.; B) 9288 py6.; 1) 8600 py6.; 1) 8000 pyd.

X— y

C8.Y1pocTuTh BbIpaXkeHue —-———.
X+y X-y

2) IlIpumep MaTeMaTH4eCKOro0 IMKTAHTA
BapuanTt 1
1. [lonsiTHE NEMUCTBUTEIBLHOIO YKCTIA
2. CBOICTBA CTETICHH C JICHCTBUTEIHHBIM ITOKA3aTEIIEM
Bapuanr 2.
[ToHdTHE HPpPALIMOHATILHOTO YUCIA
CBoCTBa KOpHA N-0M CTENEHU
| BapuanT



3ananue 1. Beruucnure:
1) 3% : 2) 3@3\/% ; 3) 11°d”; 4) (27772

3agaunme 2. Haiinure 3HaueHNE BBIPaKEHUS:

12 =)
1) (31/2‘%/5—‘{/32%/2)5; 2) %—m” npu d = 64,
+do
3aganue 3. YpocTuTe BBIpaKEHUA:
1) k>°-4k° ; 2) {'-":-3}: +6x7 3) 1 —%H ; Va? :
’ ’ Ya-1 Ya ) Va-22a+l

3ananue 4. Peminre ypaBHeHuUS:
1
1) V12x? +7x-10 —4x =5; 2) J1-tgx+——=0.
COS X
3ananue 5. Cymma ByX uncen paBHA /18, a UX Pa3HOCTH paBHa /14 .
Haipure npousBeaeHne 3TUX YUCEIL.
ananme 6. [Ilpu kakoMm 3HaueHUM X 3HAUCHUE BBIPAKEHUS

J(m=x)" +(m=x)fn—x)+n-x
V(m=x)* = =x)n-x) +/(n - x)

3aganue 7. [Ipy kakoM HavMEHbIIIEM 3HAUEHUH aypaBHEHUE ~2X—1+a—x=0 uMmeer
eTMHCTBCHHBIM KOPEHb Ha TIPOMEXYTKE (0,5; +0).

rjae m=n, paBHo 2,(3)?

| IBapuanT

3aganue 1. Beruucnure:

1) 418-72; 2)%_1-3%; 3) 3% ; 4) (27772
3amanme 2. Haiinute 3HaueHNE BhIPaKEHUS:

1)(2J4o\/ﬁ —3J5\/E]-(25-27)i; 2) i_pp&l ~10p°° mpu p = 4.

3aganue 3. YpocTUTe BBIPAKECHHUS:

2

_a7 1 6 3/,2
1) C4,5 '13C—0,5 ; 2) 161 a n a7 ; 3) l _ '\/g‘l'l : \/a_ -
s Ya-1 %Ya ) Ya-28a+1
3ananue 4. Peuiure ypaBHEHUS:
1) x++/2x* -7x+5=1; 2) v1-sin x +cosx =0,

3ananue 5. Cymma AByX yucen paBHa /18, a UX pa3HOCTh paBHaA /14 .
Haiinure npousBeeHne 3TUX YHCEIL.
3ananue 6. [Ipy kakom 3HaUYEHUM X 3HAYEHUE BBIPAKECHUS

Jm=x) +/(m=x)n—-x)++/(n—x)°
Jm=x)P = Jm—xn—x)++/(n—x7
3aganme 7. [Ipu kaKkOM HaMMEHBIIIEM 3HAYCHUU dypaBHEHHUE ~2X—1+a—Xx=0 umeer
€MHCTBECHHBIN KOPEHb HA MPOMEKYTKE (0,5; +oo).

NN
Bapuanrt 1

riae m=n, paBHo 2,(3)?




Al. Breruucioute: 4/0,0081-16.

1) 0,12; 2) 1,2; 3) 0,6; 4) 3,6.
1 . 4
A2. Brruucaure: M
J8
1) 1; 2) 2; 3)V2; 4) 0,5.
1
A3. Berunciute: 14-643 —19.
1) -75; 2) 37; 3)93; 4) 131.
3 2 4
A4, BBIOTHUTE JCHCTBUS 45 -4 3 :415,
1 1 2 1
1) 45; 2) 43; 3) 23; 4) 25,
1
dE —c?
AS. Cokparure 1po0b: —; -
cd? —dc?
1 1 1
1)Cd; Z)E; 3) T 4)_ 101
c2d? c2d?

B1. Berunciure: 4/6—+12 -4/6+ 12 -4/54.
B2. Haiigute KOpeHb ypaBHEHUS WM CYMMY KOpPHEH, €CIM HX HECKOJIbKO

N2x-1=2—-=x.
6—x

B3. Haitnure HanbombIee 1enoe peneHne HepaBeHeTBa ————— > 0.

Vx? —8x+7
B4. HailinuTe 3HaueHHe BBIPAXKEHUS X —y,, €CIH (x,;y,) — PELICHUE CHCTEMEI
_ |lxd=5,
ypaBHEHUM
x’+y =6.

Bapuanr 2
Al. Beruucnure: 3/0,008-64.
1) 0,8; 2) 1,6; 3) 0,128; 4) 0,4.
8/81-/27
Y216
1) 3; 2) 9; 3)4,5; 4) 1,5.
1

A3. Beraucnure: %2163 -9,
1) 3; 2) -21; 3)-7; 4) -11.

3 1 5
Ad4. Bemmonaunte gerictBusg 92 -9 3 : 98,
1 2

2 1
1)93; 2) 33; 3) 93; 4) 32,

A2. Beruyuciure:

Wl
Wl

X* -y
1 1 17

AS. Cokpatute 1poOb:
X2 +x3y®



L 1
X6 —y6
T

X3

1 1

; 3)x® +y°; 4)

>
o
+
<
o
=

o -

X3 X
B1. Brruncinre: §/36— /46 -3/36+ /46 -/80.
B2. Haiigute HanOonblInii KOpEHb YpaBHEHUS x+1=+/7x—5.
@—3@—®<Q
Vx? +x+1
B4. Haiiiute 3HaueHHE BBIPAKCHUS x,—yZ, €ClH (x,;y,) — PEIICHHE CHCTEMBI
|ﬂ:3,

B3. Ykaxute Bce 1ieNble pENIEHUS] HEPABEHCTBA

YpaBHEHUH {
x+y° =4,
Tema 1.2.11oka3arenbHas u jorapudmuueckas QyHKIUH
TecT nmokasarejbHast QyHKUMSA
I Bapuant
B 3a0anusax Nel —Ne5S u Noll svibepume npasuiibHbili omeem u 3anuwume 8 OJAHK
omeemos
1. Ykaxxute MHOXKECTBO 3HaUeHHS QyHKIIUU Y = 5* + 4
1) (05 +o0);  2) (5;+00);  3) (4 +o0);  4) (-00; +o0)
2. Haiinure 4ucio uim CcymMmy 4ucen 5; -2; 0; 6, BXOASIIMX B MHOXECTBO
3HaveHuit pyukuu y = 0,1 X3

15, 2)3; 3)11; 47
3. KakoMy mpoMexyTKy NIPUHAIJIEKHUT KOPEHb ypaBHeHus 0,3 X = 11%.

1) (-10; 0); 2)(-6;3); 3) (3;5); 4)(5; 11)

4. Ykaxure HauOOJIbIIEE U3 YUCE

1
1)53% 2) —=; 3) 025 4)4125
) ) 13 ) )
5. VKaxuTe pelenus HepaBeHcTpa 3 X0 > Sil
1) (-0;9);  2)[-95+0); 3) (-o0;-9); 4)[9; +o0)

B za0anusax Ne 6-9 oams ceou omeem u 3anuwiume 8 OJAHK OMEemos

x-3
6. Pemuts HEpaBEHCTBO (Zj <l

7. Pemuts ypaBHeHME 27 5 = é

1 ||
8. Ykaxxute MpoOMEKyTOK BO3pacTaHust QyHKIMA Y= |=| °

1
27 =0.

3x2 +3x-13

9. Pemute ypaBHEHHE 5
x —

8+x
ﬁ 16
2— < 0_

10. Pemre HepaBeHCTBO
x°+3x+9



1) (s 3)U4;7); 2) (125 +00);  3) (005 12); 4) (3;4)

Il Bapuant

B 3a0anusax Nel — Ne§ u NelO evibepume npasunvhbiii omeem u 3anuwiume 8 OJ1aHK
omeemos

1. YKaKuTe MHOKECTBO 3Ha4eHus QyHkuuu Yy = 2 X!
1) (oos +o0); 2) (1; Ho0); 3) (-1 +o0); 4) (05 +o0)

2. Haiinure 4uciio wiaum CymMMy 4YHCEN -5; 3; 4; -6, BXOOAIIUX B MHOYKECTBO
3HaueHud QyHkuuu y=01"-3.

1)-5; 2)3; 3) 10; 4)7

3. KakoMy npoMesKyTKy IIPUHAJIEKAT KOpeHb ypasHenus 0,4 8% = 6,25,

1) (-10;0);  2)(-6;3); 3) (3;5); 4)(5; 11)

4, YkaxuTe HaWMEHBIIEE W3 YUCEN

1)%; 2)J81™® : 3) 307 4)1

—x+3
5. YKaxkute pelieHusi HepaBeHCTBa (7j <49

1) (-o0; -11;  2) [-1; + )5 3) (-o0; 5];  4) [5; +o0)
B 3a0anusax Ne 6-9 oams ceoti omeem u 3anuwiume 8 OJIAHK 0mMEemos

1
6. Pemmts HepaBeHCTBO 5 X 17> o

/. Pemnuth ypaBHEHHUE [%) P4 = 64

8. YKaknuTe IpOMEXyTOK yObIBaHuS GyHKImMHE ~ y = 7.

8+x
@ 16
V2 o

9. Pemnte ypaBHEHUE .
x°+3x+9
3x2+3x—13 _ 1

Y TAPY
x+2 o

1) (-o0; 5)U(-2; 2; 2) [-5;-2) U [2; +o0);  3) (-o05-B) U [2; +o0);  4) [ -5; -2]
Tect Jlorapugmsl
| BapuanT

B1.Bpruucauts log , 16.
2

B2.Boruncautp 5'°%°
B3.Beruucaurs log,135 - log,20 + 2log ,6 .

10. Pemmte HepaBEeHCTBO

1
“logs —
B4. Borunciaute 16°%° -5 17,

BS. Beraunciouts log,,50,64 +log,;10.
log,-0125-log, 64
log, 2 '

B6. Beruuciauts



B10.

B10.

B7. Haitu 3Hauenue BoipaxkeHust log, 4—9, eciim log,b=25.
b

3log,12°
Iog 108 6
B9. Pemnts ypaBHeHue log,4x —log,6 =log,20.

B8. Haiitu 3HaueHue BeIpakeHus log; 27 +

Haiinurte KOpeHb WIM CyMMYy KOPHEH YpaBHEHHs, €CJIM HUX HECKOJIBKO
log,(2x+12) —log,(x —9) =log, x .
Il BapuanT

B1.Bbruucnurts log, 2—17 :

2log, 7

B2.Beryuciuthb (gj P

B3.Berauciuts log,56 + 2log,12 - log,63 .
B4. Borumcnuth  274'0%° — 471000125

BS. Beruucnurs log,144-log,,576.
log,81-log, ;2,25
log, 3 '
B7. Haittu 3Hauenue Boipaxkenus log;(125m), ecam log,; m=-15.
16log,; 75
09 67515 .

B9. Pemuts ypaBuenue log,(4x)—log;3=1log,8.

B6. Beruuciaurs

B8. Haiitu 3HayeHue BeipakeHus logZ 81+

Haiinure KopeHb WIM CyMMY KOPHEH ypaBHEHHS, €CIIH HX HECKOJBKO
log3(x +15)* =16log,(x +15) .

TecT Mo Teme «PelneHne nmoka3aTejJbHBIX yPABHEHU H HEPABEHCTBY
Bapuanr 1
Al. Kakoit hopmyioit 3amgaetcs GyHKIus, rpaduk KOTOpor n300pakeH Ha pUCyHKe?

D y-10% 2y Yo=(3)i 9=y

A 2. Pemure ypaBHeHUEe 2% =16.

1) -1, 2) 1; 3) 7; 4) 7.

A3. VKa)uTe IPOMEKYTOK, COAEP AUl KOpeHb ypasHenus (0125) 3 =16.
1) (9; 11); 2) (9; 10); 3) (3; 51 4) [0; 3].

3x
A 4. Pemnte ypaBHEeHUE 2° -(16— 28 j: 0.



1) _%; 2) -2: 3) %; 4) 0.

A 5. PemmTe HepaBeHCTBO 0,9% ™ > 0,92

1) (—o0i=4) L (3+00); 2) (—o0i-3) L (4i+0); 3) (4;3); 4)(-3;4).
A 6. Haitnte HanGonbiuee enoe pemenne nepasercta (V2 -1f " > (V2 -1) "
1) -5; 2) —4; 3) -3; 4) 0.
Bl1. Pemmre ypaBHeHue 9°+3=4-3". B oTBeTe yKaXuTe KOPEHb YpPaBHEHHs WU
CYMMY KOpHEH, €CJIM UX HECKOJIBKO.
B2. HaiiguTe HammeHblIee 1e10€ YUCIIO, TPUHAJIEKAIIEe MHOXKECTBY pEIIeHHM
HepaBeHcTBa 0,2° > 1
25
B3. Haiiaure nyau Gpyskupn =052 — 24
Bapuanr 2

A 1. Kakoit popmynoit 3agaetcss GyHKIus, Tpaguk KOTOPOH n300paxkeH Ha PUCYHKE?

P
-

92 8 7 6-543-2-1101123456 7829

X x 1 ' —X
1) y=01)72) y=35 3)y=(§); 4) y=37
A 2. Pemure ypaBHeHHE 3 = 27,
1) 1; 2) 4; 3) -1; 4) 0.
A 3. YKaxuTe MpOMEeXYyTOK, COJEPKAIINA KOPSHb YpaBHCHHS 47 -4° =47,
1) (~o-1]; 2) (-0,8; 2]; 3) (2; 3,5); 4) [4; 10).
3x

A 4. Pemute ypaBHeHue 3* -[81— ; ] =0.

7, 7. 1 _1
1) -3 2) 3 3) 3 4) 3

A 5. Pemnte HepaBeHcTBO 0,37 > 0,3 .
1) (o= L (740} 2) (-ooi=T) (B0} 3) (<1, 7); 4) (75 1).
A 6. Haiinute Haubobliee 1eJ0e pelieHue HEPABEHCTBA (\/E —2)”10 > (JE —2)10_x.
1) -1, 2) -2; 3) -5; 4) -10.
BI. Pemmmre ypaBHeHmMe 4" -2=-2". B OTBeTE yKa)XUT€ KOPEHb YpPABHECHUS WU

CyMMY KOpPHEH, €CIIH UX HECKOJIBKO.
B2. Haiinute HamMeHpliee 1EN0€ YUCIIO, MPUHAMICKAIIEE MHOXKECTBY PELICHUN

x+4 1
HepaBeHCTBA 2 >§.

B3. Haitnure nHynu pyHkmuu y= ol4x-6| _ pl3v-4
TecT Mo TeMaM «Jlorapugmsl. Jlorapupmuyeckue ypaBHeHUSI 1 HEPABEHCTBA»



Bapuanr 1
Al. Kakoit hopmynoit 3agaetcst pyHkIus, rpaduk KOTOpoid n300pakeH Ha pUCYHKe?

3
2
1
76 -5 4 -3 2 -] T 134356 78910

—

=]

1) y=4% 2) y=2%; 3) y=log,x; 4) y=log, x.
A 2. Beruncnure 13"°%7 — 2,
1) 13: 2) 9: 3) 22; 4) 5.
A3. Beruucnure 109, 64 .
log,,22—log, , 44
1) 4; 2) —2; 3) 8; 4)-6.
A 4. Pemure ypaBaenue log,(x—2)=2.
1) 10; 2) 8: 3) 4; 4) 11.

A 5. Pemire HepaBeHCTBO log,, x<4.
1) (0; 0,0016] 2) (—0;0,0016) 3) [0,0016;+00) 4) [0,016;+c0)
A 6. Halimute Hanbonpliee 11ejioe pelieHrne HepaBeHcTBa log 3(x2 + 6)3 log , 5x.

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

B4. Peumnre ypaBHeHue (x2 —4)Iogz(— x)=0. B oTBeTe yKaXkuTe KOPEHb ypaBHEHUS
WIN CYMMY KOPHEH, €CJIM UX HECKOJIBKO.

BS. Haiigure npoussenenne KopHei ypaBHenus 5°%° =log, (x* + 2x).

B6. IIpy Kakux 3HadeHHsIX x rpa¢uk yHkmmnm  y=log ;(2x—3) mexur BIlIe

npAMOn  y =47

Bapuanr 2

A 1. Kakoit ¢popmyroit 3amaercs GyHKIus, rpaguk KOTOpoi n300pakeH Ha pUCYHKe?
¥

eal

1+

2 8-FT-6-5-4-3-2-1 01N 3 456 7829

R
o =
+—t—t

1 X
1) y=2% 2) y=log, x; 3) y=(zj; 4) y=logys .
A 2. Beriuucnoure 17'°%7° +17.
1) 17, 2) 10; 3) 20; 4) 24,
2lo 1—Io 1
g, 5 9, 9

A 3. Beiuuciure
log, 256

1)-0,25; 2) 4; 3) % ; 4) %



A 4. Pemnte ypaBHeHHE log,(x —3)=2.

1) 7 2)3 3)11 4) 4

A 5. Pemire HepaBeHCTBO log,, x<2.

1) (0,49;+0) 2)[0,49;+) 3) [4,9;+) 4) (0; 0,49]

A 6. Halinute HauOosbIlee 11e10€ peleHne HepaBeHeTBa log 102(x2 +12)s log,, 7X.

1) 0; 2) 3; 3) 4, 4) 5.

B1. Pemmte ypaBHeHue (x-5)log,,(2—x)* =0. B oTBeTe ykaxkxure KOpeHb ypaBHEHHS
WM CYMMY KOpHEH, €ciii uX HECKOJIBKO.

B2.Haiinute cymmy KOpHeE#l ypaBHeHuUs log 2(x2 +3)— log, x=2.

B3. [Ipu Kakux 3Ha4YCHUAX X Tpapuk QYHKIHU Y = log,,(2—3X) JEKHUT BBIIIE TPIMOi
y=1?

Tema 1.3.Tpuronomerpuueckue GopMyIibl

«¥Yrasl W ux wusMepenusi. OmnpeaeneHne CHHYCa, KOCHHYCAa, TaHIeHCa W

KOTAHTCHCA)
Yacre |

r
1. I'panycHas mMepa yria ?pa)l paBHa:

1)150°  2)330°  3)210° 4) 420°
2. Touka eTMHUYHON OKPYKHOCTH ¢ aOCIUCCON -1 COOTBETCTBYET YHUCIY:
D 7 2) x: 3)37”; 4) 27

3. Halinurte BeIpakeHHE JJIs Sin ¢, €CIU COSa =b u 7 <a <2rx:

1) 1-b; 2) V1-b*; 3) - V1-b?; 4) 1-b%.

4. VI3 naHHBIX YKCeN BIOepUTE HauOOoIbIIIEe:

1) V3: 2) 25 % 3) 150057 ; 4) tg%r.

1
5. Onna u3 TouekM, N, C, PcooTBeTcTByeT 4HCITy 5 Kakasga nmenno?

A

N
./

6. Pacnonoxwure B MOPAJIKE BO3pacTaHHUs  4YHCIA a,b,c, €CIIn
a=0c0s90° b =co0s225° c=c0s360°.

2Ry

1) b,a,c; 3) a,b,c;
2) b, c,a; 4) a,c,b.



1)

2)
3)

4)

5)
6)

7)

9)

. 187 o T
7. IlpuBenure sin e K TPUTOHOMETPUUECKOM (YHKIIUU U3 MPOMEKYTKA | O; 5

1) - sin 2?”; 2) sinl6x; 3) sin 2?”; 4) mpyroii OTBeT.
8. Kakue u3 yCloBHif MOT'YT BBIITOJIHATBCS OJHOBPEMEHHO:
1) siha=1u,; 3) sina=03u cosa=-07;

Y] 1, 2 3
2) siha=-— ® COSa ==, 4)sina=— " cCOSa=—.

3 2 2

Yacrs ||
1. Pagnannas Mepa JBYX yIJIOB TPEYroJIbHHKa PaBHA % u % Haitnure rpaaycHyto

Mepy KaKIIOTO YTriia 3TOTO TPEYTONbHHUKA.
2. CkompKO dHCen Ha INPOMEXYTKe [0;37] COOTBETCTBYET TOYKE EIHMHHYHON
OKPY’KHOCTH C OpJuHaToi -1.

3. Haiinute 3Ha4eHue sin 120°.

o 2
4, HaI/I}II/ITC BCC 3HAYCHUA X, IIPHU KOTOPBIX BBIPAXKCHUC —— HC UMECT cMbIcaa?
COS X

5. Pagmyc-BekTop TOuku M eIUHUYHON OKPYKHOCTH TMOBEPHYJICS M3 HAYaJIbHOTO
NOJIOKEHUA Ha yrou, paBHblid 240°. Kakol myTh npoiia 3Ta Touka?

Paznen 2 I'eomerpus (10 kiacc)

Tema 2.1. [IpsiMble U MITOCKOCTH B POCTPAHCTBE

Bonpocsl mo Teme «AKCHOMBI CTepeOMeTPHH M NPOCTeine CJIeCTBUS U3 HUX»
3ananue 1.0meemsv na npeonorxcenuvie eonpocvl. B xaxcoom omeeme ob6ocuyii
C8010 MOYUKY 3PEeHUAL.

BepHo 511, 4TO €ciu KOHIIBI OTPE3Ka JekKaT B JAHHOM IUIOCKOCTH, TO U €r0 CepeInHa
JIEKUT B 3TOM TIIOCKOCTH?

MoryT 11 1Be IIIOCKOCTH UMETh OOIIYI0 TOYKY, HO HE UMETh 00T mpsaMoi?
Toukad He nexuT B miockocti KMN. HazoBute npsimyro nepecedeHus MmiIocKoCcTen
AMNu AKM.

Hanbl ToukuA, B, C u D. II11ocKOCTh o0 MPOXOAUT Yepe3 NpsaiMyro 4B, HO HE TPOXOIUT
gepe3 Touky C. IIpsmeie ADu BC nepecekarorcst B Touke B. CKOJIBKO JaHHBIX TOUCK
JIEKUT B IJIOCKOCTH 07

B npoctpancTBe nansl npsimas U Touka. CKONBKO Pa3MYHBIX IUIOCKOCTEN MOXKHO
Yyepe3 HUX IIPOBECTHU?

BepHo 11, 4TO ecnu Tpu TaHHbIE TOYKH JIEKAT B OJJHOM IIOCKOCTH, TO OHU HE JIeKaT
Ha OJTHOM MpsIMOK?

MoryT 11 TpH OpsiMble UMETh OOIIYIO TOUKY, HO HE JIEXKAaTh B OJHOM MJIIOCKOCTH?
[Tnockoctu CBDuUEDC mnepecekarorcs mo npsiMmoit a. HazoBuTe ABE TOUKH, JeKaIne
Ha NpsSIMOH 4.

Hanbl Toukud, B, C u D. Ilnockocts a mpoxoautr depe3 ToukuB, C u D, HO He
MPOXOAUT uepe3 Touky A. HazoBute Tpu M3 AaHHBIX TOYEK, KOTOPbIE MOTYT JIEKATh
Ha OJTHOM MPSIMOM.

10) Tpu npsimble nepecekaroTcsi B Touke A. Uepe3 JaHHYIO TOUKY HEOOXOIUMO

MPOBECTHU TUIOCKOCTb, COAEPIKAIIYI0O POBHO JBE M3 TPEX AAHHBIX MPSIMBIX. CKOJBKO
TaKHUX MIOCKOCTEN MOYKHO IPOBECTHU?



11) BepHo nm, 4Tro eciau depe3 4YEThHIpE TOUKU MPOXOAMUT IIIOCKOCTh, TO TaKas
IJIOCKOCTh — €JUHCTBEHHAs ?

12) Moryt nu Tpu mNpsMbIe, NEPECEKAIOLIMECS B OJHOW TOYKE, ONPEAEIATH B
MPOCTPAHCTBE POBHO JIBE MJIOCKOCTH?

13) [Ipsmbie AB, AC uAD He nexaT B OJHOM IUIOCKOCTH. ToukaE JeXuUT B
miockoctu BCD. HazoBute npsimyto nepeceuenust rmockocteit ABE u BCD.

14) Hanbl Toukud, B, C, Du E. IInockocTh o TPOXOIUT yepe3 TOUKU A u B, HO He
npoxoauT uepe3 Touku C,D u E. Cpeau NaHHBIX TOYEK HA30BUTE TOUKY, KOTOpas HE
MOJKET JexaThb Ha npsamoi AD.

15) B npocTpaHcTBe 1aHbl 1B MepeceKarouecs npsMble U TOUKa, He JIeKallas Hy
Ha 0IHOM u3 HUX. CKOJIBKO pa3IUYHBIX IMJIOCKOCTEH, COAEpKalUX BCE TPU JIaHHbIE
(Gurypbl, MO>XHO TPOBECTH B IPOCTPAHCTBE?
3aganme 2. 1) Onpenenurte uyuciao BepluiuH, pédep M TrpaHeil: a) S-yrojabHOM
npu3Mbl; 0) N — yroJbHOU MPU3MBI.

2) Haitaure unciio quaroHaneii: a) 6-yrojbHOM MpU3MbI; 6) N — yroJIbHON MPU3MBI.
Bonpocsl no Teme «B3anMHoe pacnosioxkeHue NPsiMbIX B MPOCTPAHCTRBE.
IMapaaneabHOCTHh NPSAMON M MJIOCKOCTH.

1) BepHo 51, 4TO JBE MapauieabHbIC MPSMbIC JICXKAT B OJJHON TIIOCKOCTH?

2) Moxer Jn TpsiMasi, mapajuieibHas IUIOCKOCTH, MEPEeCceKaTh KaKy-JIH0O0 MPSIMYIO
ATOM MIIOCKOCTHU?

3) Ompenennre B3aWMHOE PACIONIOXKEHHE MPSIMONW @ W IIOCKOCTH o , eciu af b, u
npsmMas b nmepecekaeTmiockocTs o?

4) Jlana tuiockocTh B W mpsimbie a,bu ¢. M3BecTHO, YTO OgHA W3 JAaHHBIX MPSIMBIX
napajiesnbHa Tiockoct B. HazoBute 3Ty mpsmyto, eciual| ¢, mpsmeie bu ¢
NEPECEKAIOTCS, a TIPsIMas CJICKUT B TUIOCKOCTH J3.

5) IlocTaBbTe BMECTO MPOIyCKa CIOBA «IPAMOM» W «IJIOCKOCTHY» TaK, YTOOBI JTaHHOE
yTBEpKJEeHUE ObLIO BEpHBIM: «JIBe mpsiMble, MapajjieibHblE HEKOTOpOH . . . ,
napayieIbHbBI».

6) BepHo Jin, 4TO ecnM OFHA M3 JABYX MapajUICIbHBIX MPSIMBIX JIGKHT B HEKOTOPOI
IUIOCKOCTH, TO U BTOPasi MpsMasi JISKUT B ITOU MIOCKOCTH?

7) MoxeTr J mpsiMas B TPOCTPAHCTBE Iepecekarh OJHY M3 ABYX HapalIeIbHBIX
MPSAMBIX, HO HE TIEPECEKaTh IPYTryIo?

8) Ompenenute B3aUMHOE PACIIOIOKEHUE MPSMOU @ M TUIOCKOCTH O , €CJIA B TUIOCKOCTH
0. HE CYIIIECTBYET MPSIMOM, IEPECEKAIONIEN A.

9) lana tuiockoCcTh S W TpsMble a,bu ¢, mpuaém nBe M3 TPEX MAHHBIX TMPSIMBIX
napasuienbHbl. HazoBuTe napanienbHble IPsIMbIE, €CIIU NpsiMasia JIEKHUT B MIIOCKOCTH
B, b|| B, a npsmas ¢ nepecekaer IIOCKOCTh f3 .

10) [TocTaBbTe BMECTO MPOMYyCKa CIOBA «IIPSAMas» WUIU «IUIOCKOCTBY» TaK, YTOOBI
JAHHOE YTBEpkKAeHUE ObUIO BEepHBIM: «Eciii HEKOTOpas . . . MapajuielibHa KaKI0M 13
JBYX JIaHHBIX MPSIMBIX, TO JJAHHBIE MIPSIMBIE MOT'YT IEPECEKATHCS.

11) Bepno 51, 4TO 1BE psiMble, MapajuiebHbIE OJHOW MNIOCKOCTH, MAPAJIICITbHBI?

12) Moryt mu npsmbieAB uCD OwiTh mapammensHbiMu, eciu npsimbie AD u BC
nepecekaroTces ?




13) Omnpenenure B3aMMHOE PacIoOKEHUE PSIMON a | II0CKoCTH o, eciual| b, b||
0, ¥ IpsAIMast a NMEePEeCcEeKacTCs ¢ NPSIMOH ¢, JIEKAILEU B INIOCKOCTH 0.

14) JIaHBI MJIOCKOCTH O M A, TepeceKaromuecs Mo npsMoi a, u npsmeie bu c,
nNpuYéM JABe M3 TPEX MNAaHHBIX NPAMBIX MapajuieilbHbl. Ha3oBuTe mnapasuienbHbIe
npsiMble, eciii npsiMasi b mapaiienbHa o U mepecekaeT £, a mpsMas ¢ NepeceKacT

npsimyro b?
15) [TocTaBbTe BMECTO MPOIYCKa CIOBA «IIPSIMash WM «IUIOCKOCTB» TaK, YTOOBI
JaHHOE YTBepxKIeHHe ObU1o BepHbIM: «Ecimu HekoTopas . . . mepecedeHa Tpems

JaHHBIMU IapaJUICJIBHBIMKU  IIPAMBIMHU, TO JaHHBIC IIPAMBIC JICKAT B OI[HOI\/’I
IIJTIOCKOCTH».

16) BepHo 5u, 4TO eciu ABE MpsMble B IPOCTPAHCTBE HE MEPECEKAIOTCS, TO OHU
napajuiesIbHbI?
17) Omnpenenute B3aMMHOE PACIOJIOXKCHHUE MPSAMBIX aub, €Cliu mpsMasa JCKUT B

IIJIOCKOCTHU O, a IIpsaMast bHepeceKaeT IINIOCKOCTB O B TOYKEC, HC JIeXKaIlew Ha HpﬂMOﬁ
a.

18) [Mpsimas Imepecekaer miuockocTh TpeyroiabHuka ABCB Touke B. HazoBute
IPSIMYI0, CKPEIUBAIOLIYIOCS C |1 comeprkalyro CTOPOHY TaHHOTO TPEyroJbHUKA.
19) Omnpenenure, BEPHO JIM Ha NIOCKOCMU, 8 NPOCMPAHCMEE WA U HA NIAOCKOCHU,

u 6 npocmparncmee HOAHHOC YTBCPIKICHUC! «Ecnn ABC PAa3JIMYHBIC IIPSAMBIC HC
IMMEPCCCKAOTCA, TO OHU IAPAJIICIIbHBID.

20) BepHo i, 4TO 1BE mpsiMble, TapauieIbHbIE OIHOW IIIOCKOCTH, MOTYT OBIThH
CKPEIIUBAIOIITUMUCS ?

21) Moryt 7au B MPOCTPAaHCTBE J[Ba yIila C COOTBETCTBEHHO MapaUIeIbHBIMH
CTOpOHaMU He OBITh paBHBIMH?

22) Omnpenenure, Kakoil M3 CiIydyacB B3aWMHOTO PACIOJIOKEHUS MPSMBIX aub
HEBO3MOYKECH, €CJIH MpsAMast a TepeceKaeTcs ¢ mpsAMoii ¢, a b| c.

23) [Tpsmoyroneauk ABCD u tpeyronsuuk BEC He nexaT B OJHOM TUIOCKOCTH.

HazoButre mnpsmyro, coaepallyl0 CTOpPOHY OJHOHW W3 JaHHBIX QUTYp U
CKPEIIMBAIONIYIOCS C MPsIMOM AB.

24) [TocTaBbTEe BMECTO MPOIYCKa CJIOBA «MapajuieIbHBD», «IIEPECEKAOTCS» WIIU
«CKPEUIUBAIOTCS» TaK, YTOOBI JAHHOE YTBEPKIECHHE ObLJIO BEPHO HA IUIOCKOCTH, HO
HEBEPHO B NMPOCTpaHCTBe: «Eciu 1Be NpsiMble HE UMEIOT OOIIKX TOYEK, TO OHH . . .».

25) BepHo nu, uTo n100as mIOCKOCTh, COIeprKallas OJIHY U3 ABYX CKPEUIMBAIOLINX
MPSIMBIX, MIEPECEKAET BTOPYIO MPAMYIO?

26) YkaxuTe BCe BO3MOXHBIC CIlydad B3aMMHOTO PACIIOJIOKCHHS TPSIMBIX awub,
€CJIM TIPSIMas d JISKUT B IUIOCKOCTH O, a IpsiMasi briepecekaeT miocKoCTh o.

27) [Ipsmoyroneuuk ABCD u tpeyronsHuk BEC He nexaT B OJHON MJIOCKOCTH.
HazoButre Bce mpsiMble, coaepXaliwe JBE BEpPIIMHBI JaHHBIX QUTYp U
CKpEIIMBAIOIIHECS C MPSIMOU AB.

Chopmynupyiite Kakoe-THO0 YTBEPKICHHE O JABYX MPSMBIX, HE MMEIOIMHUX OOIIHNX
TOYEK, KOTOPOE BEPHO B MPOCTPAHCTBE, HO HEBEPHO HA TIOCKOCTH

IIpoBepounasi padora nmo Tteme «B3aummMHoe pacmoJiokeHHe IBYX NPSAMBIX B
NMPOCTPAHCTBE. YTOJ MeKIY NMPSAMbIMI»

Bapuanr 1.



Jlanbl mapasienbHbie TI0CKOCTH o U . Uepe3 Touku A u B miockoctu o AaHbI
napajujiesibHble MPsIMbIE, epeceKarolre mIockocThb B B Toukax Al u Bl.
Haiioume A1B1, ecnu AB = Scwm.
BepHo, 4TO MIOCKOCTH MapajuieNibHbI, €CIIA IpsiMasi, JieKalasi B OJHOM MIOCKOCTH,
napajyiebHa APYrou MmI0CKOCTU?
JIBe TI0CKOCTH MapajuieabHbl Mexay coboil. 3 Touku M, He snexaiieil Hu B OJHOM
W3 OJTUX TIUIOCKOCTEM, HU MEXKIY IUIOCKOCTSIMH, TIPOBEIACHBI JBE MpPAMBIE,
MEPECEKAIOIINE ATU IJIOCKOCTH COOTBETCTBEHHO B Toukax Al m A2, Bl u B2.
MzBectHO, uTo MAI= 4cMm, B1B2= 9cMm, A1A2= MBL1.
HaiioumeMA2uMB?2
Bapuanr 2.
Otpesku ABu CDmnapamienbHbIX MOpsIMBIX 3aKIIOUYEHBI MEXKIY TapauielbHbIMU
MJIOCKOCTSIMU.
HatioumeAB, ecnu CD=3cm
2. BepHO 1M yTBEpXKIEHUE, YTO IUIOCKOCTH TNapajuleibHbI, €CIW JIBE MpSIMbIC
JIeKaIlKe B OAHOM MJIOCKOCTH, COOTBETCTBEHHO MapaJlICIbHbI IByM MPSIMBIM APYroi
MJIOCKOCTH?
3. JIBe IJIOCKOCTU TapajuielibHbI MEeXay coOoi. M3 touku M, He mnexarieii HU B
OJIHOM M3 3TUX IUIOCKOCTEH, HM MEXAY IUIOCKOCTSIMHU, MPOBEICHBI JBE IPSMBbIC,
NEepEeCeKaroMe 3TU TUIOCKOCTH COOTBETCTBEHHO B Toukax Al m A2, Bl u B2.
H3BectHo, utro MA1=4cMm, BIB2=9cMm, A1A2= MB1.
HatioumeMA2uMB2
Hepnenaukyasip 1 HakjJIOHHasA. CBOHWCTBAa NEPHEHAUKYJIAPHOCTH MPSIMOH U
IUIOCKOCTH.
1 BapuanT
YposeHns A.
Omeems Ha npednoscenuvle gonpocwvl. B karxcoom omeeme 060cHyil ceoww mouxy
3peHus.
1. MoryT /1 CKpeuuBaroIuecs MpsaMble ObITh EPIECHANKYISIPHBIMU ?
2. Kakue Mexy co0oii 1Be MpsMbIC MEPIICHIUKYJISIPHBIC K OJTHON TIJIOCKOCTH?
3. MoryT j1# GbITh - K OJHO# IIIOCKOCTH [BE CTOPOHBI OIXHOTO TPEYTONBHUKA?
4. Tlpsimas L x oxHoit 13 JBYX TIEPECEKAIOMINXCS TIIOCKOCTEH, MOYKET JI OHa OBITh
Lk Ipyrou

MJI0CKOCTHU?
5. Eciii iBe TIOCKOCTH —- K OXHOM MpSIMOii, KAKOBBI OHH MEXKY CO00it?
6. CKOJIbKO HAaKJIOHHBIX MOHO MPOBECTH U3 OJHOM TOUKH K MJIOCKOCTH?
7. MOXeT 71 yroJl MeXIy PsIMOM U MIIOCKOCTBIO OBITh paBeH 70°?
Yposens B.
Pewiume 3aoauu.
8. IlepeknaguHa JIMHOW S5 M JIEKUT CBOMMHM KOHIIAMH Ha JABYX BEPTHUKAJIbHBIX
cToyidax BBICOTOU 3 M

u 6 M. KakoBo paccTossHME MEXIy OCHOBAaHUSMU CTOJIOOB?

9. 3 TOYKM K TIJIOCKOCTH NHPOBEIECHBI JIB€ HAKIOHHBIE, paBHBIE SCM U & CM.



[Ipoekuus ogHot u3 HuUx Ha 3 cM Oonbuie aApyro. Haiinure mnpoexkuuun
HAKJIOHHBIX.
Yposens C.

10. Paccrosame ot Touknm M A0 KaXAOW W3 BEPUIMH IPABUIBHOIO TPEYrOJbHHKA
ABCpaBuo 4cm. Haiinute paccrosituue ot touku Mmo miockoctu ABC, eciiu AB =
6cm.

2 BapuaHT

Yposens A.

Omeemv Ha npednodicennvle gonpocevl. B karxcoom omeeme 000cHyil c6010 MOUKY
3peHus.

1. Kak pacnosioxxeHsl IpyT K Apyry peopa, BRIXOASAIINE U3 OJTHOW BEPIIHUHBI Ky0a?

2. Ecnu ogna w3 AByX mapasuiesibHBIX MPSMBIX —TMEPHEHAUKYISpPHA K IUJIOCKOCTH,
OyJneT ju BTopas mpsiMasi, TOXKE MEePIeHIUKYIIIpHA K 3TOU MIIOCKOCTH?

3. Moryt i1 GbITh - K 0HOI [UTOCKOCTH JBE CTOPOHBI TPAIeIin?

4. Yto HA3BIBAIOT PACCTOSIHUEM OT TOYKH JIO TUIOCKOCTH?

5. CKOJBbKO MEePHEeHIUKYIIPOB MOYKHO TPOBECTU U3 OJTHOU TOYKU K TIOCKOCTH ?

6. MoXXeT i neprneHauKyIsp ObITh JJIUHHEE HAKIOHHOW , MPOBEAEHHON U3 ITOM XKe
TOYKHU?

7. MoXeT i yrojl MeXIy MpsIMOM U IIIOCKOCTBIO OBITH paBeH 120°7?

Yposens B.

Peuwiume 3aoauu.

8. Kakolt nnuHBI HYXHO B3STh MEPEKIAMHY, YTOOBl €€ MOXKHO OBLJIO TOJIOKHUTH
KOHLIaMHM Ha JIB€ BEpTUKAJbHBIE OMOpPHI BBICOTOM 4 M M 8 M, IOCTaBJIEHHBIE Ha
paccTositHud 3 M OJlHA OT JIPyToit?

9. 3 TOYKM K IUIOCKOCTH TIPOBEIEHBI [IBE HAKJIOHHBIE, OJHA W3 KOTOpPbIX Ha 6
cM JyiuHHee apyrou IIpoekiuu HakJIOHHBIX paBHBI 17 cMm u 7 cM. Halinure aiauHbI
HAKJIOHHBIX.

Yposens C.

10. PaccTostaue ot ToukuK 10 kaxaoi u3 BepmnH kBajapara ABCDpasno Scm. Haiinure

paccrosinue ot Touku Kno mnockoctu ABC, ecmu AB =3.J2 cm.

O0001IeHH I TeCT /IS POBEPKH 3HAHUI 110 TeMe

1 BapuanT

Yposens A.

l.Hanucath 0003HaUEHUE MPSMBbIX.

2.HamucaTth 0003HaYeHUE OTPE3KOB.

3.HanucaTte 0003Ha4YeHUE YTJIOB.

4.Hanucatb 0003HauY€HHE MIOCKOCTEH.

5.CKOJIBKO TIJIOCKOCTEN MOKHO MPOBECTH YE€PE3 OJIHY MPSAMYIO?

6.CKOJIbKO MJIOCKOCTENW MOKHO MTPOBECTU YEPE3 JIBE NMapaliebHbIE PpsiMble?
7.CKOJIBKO TIJIOCKOCTEH MOKHO MPOBECTU U€Pe3 JIBE NIEpeCeKaroIIuecs mpsMbie?

8. CKOJIBKO TIJIOCKOCTEN MOYKHO MPOBECTHU YEPE3 ABE CKPEIIUBAOIIMNECS NPSIMbIE?

9. IlpsimMblea 1 6 mapamienbHbl OpsiMoil ¢. Kak pacronokeHbl Mexay coOou mpsiMble
awug?

10./IBe miockocTH mapajuiesibHbl OJHOW mpsiMOM. [lapannenbHbl M OHM MEXKIY
co0oi?




I1.ITnockocth a || B, a X y= a, B Xy = 6. UTO MOKHO CKa3aTh O MPSIMBIX @ U 87
12.YV TpeyronpHuka ocHoBaHuMe paBHO 18 cM. UYemy paBHa CpenHss JUHUA
TPEYTrOJIbHUKA?

13.CTopoHbl 0OCHOBaHMS Tpanenuu paBHel 12cm u 7cm. Uemy paBHaA cpenHss ITUHUSA
Tpaneuuun?

14.Y n1aHHOTO 4YETHIPEXYrOJbHUKA MPOTUBOIOJIOKHBIE CTOPOHBI pPaBHBl U
napasuienbHbl. Jluaronann paBHbl 15¢M m 13 cm. SIBasiercd nu 4eTBIPEXYTrOJIbHUK
MPSAMOYT OJIBHUKOM ?

Yposens B.

15. Touku K, M, P, T He nexaT B OJHOW IUIOCKOCTH. MoryTr nu mnpsimbie KM u
PT mnepecexkarbcs?

OTtBeT 000CHOBATH.

16. CxematnuHO M300pa3uTh IJIOCKOCTh ¢ B BHJE Mapaienorpamma. BHe — ee
noctpouTh oTpe3ok AB, He mnapamenbHblii eil. Uepe3 koHibl oTpe3ka AB u ero
cepeauHy M mnpoBECTH NapajuielibHbIE NpPSMbIE, IMEpPECceKarolue IMIOCKOCTh @ B
Toukax A1, Bim My. Haiitu nnuny otpeska MM, , ecnu  AA1= 13 m, BB1= 7 m.
Yposens C.

17. Jlanbl nBE mapajuieNbHbIE IIJIOCKOCTH M HE JeXallas MeXAy HUMU Touka P. /IBe
npsiMble, MPOXOASIINE Yepe3 TOUKy P mepecekaroT OJMKHIOI K TOUKe P TIOCKOCTh
B Toukax A1 U A», a JalbHIO B TOYKax Bi1 u Bz cooTBeTcTBeHHO. Hailaure ninuny
otpeskaB1B; , ecnu A1A2 = 6 cMm u PA1 :A1B1 =3 : 2.

2 BapMaHT

YposeHns A.

1.Hamucatps 0603HaY€HHE IJIOCKOCTEM.

2.Hanmucatb 0003HAYEHHE MPSMBIX.

3.HanmcaTth 0003HaYeHNE YTIIOB.

4.Ha3oBuTE OCHOBHBIE (DUTYPHI B IPOCTPAHCTBE.

5.CKOJIBKO TIJIOCKOCTEN MOKHO MPOBECTU UE€PE3 TPU TOUKU?

6.Moryt 11 TpsiMasi ¥ TUIOCKOCTh MMETH JIBE OOIHEe TOYKH?

7.CKOJIBKO TUIOCKOCTEM MOKHO IMPOBECTH Yepe3 MPAMYI0 W HE JIeKAIlyl0 Ha HEH
TOUYKY?

8. CKOJIBKO MOXKET OBITh OOUIMX TOYEK Y MPSAMOUN U TIIOCKOCTH?

9. Bceraa nu uepe3 1Be mapajijieidbHbIE NPSIMbIE MOKHO IMPOBECTU IJIOCKOCThH?
10.BepHo 51, 4TO MJIOCKOCTH MapallieibHbl, €CIU MpsAMas, Jexamas B OJHOU
IJIOCKOCTH, apajieIbHAAPYTOl TIOCKOCTH??

11.ITnockocts a || B, mpsAmMasi M JEXKUT B IUIOCKOCTHU 0. BepHo am, 4yTOo mpsimas m
napasuiesIbHaIoCKoCTH [3?

12.YV TtpeyronpHnka ocHoBaHue paBHO 10 cm. Yemy paBHa cpenHss JHHUSA
TPEYroJbHUKA?

13.Ctoponbl ocHOBaHMs Tpanenuu paBHbl 13cm u 4cm. Uemy paBHA cpefHsis TUHUSA
Tpanenuu?

14.BepHO 11, 4TO €ciid JBE CTOPOHBI TPEYrOJIbHUKA MapajulesibHbl IUIOCKOCTH 0,
TO U TPEThsI CTOPOHATPEYTOJIbHUKA MapajijiesibHa IIJIOCKOCTH o7

Yposens B.



15. Ilpsmbie EN u KM He nexar B oaHo# miockocTd. MoryT nu npsimeie EM u
NK mnepecekarbcs?

OtBeT 000OCHOBATH.

16. CxematnuHO M300pa3uTh IJIOCKOCTh ¢ B BHjE Mapajienorpamma. Bue — ee
nocTpouTh oTpe3ok AB, He mapamenvHbiil eil. Uepe3 konipbl orpe3ka AB u ero
cepeauHy M TNpoBeCTH MapauIeNbHBIE INPSAMbBIE, MEPECEKAIOIINE IJIOCKOCTh « B
Toukax A1, Bim My. Haiitu nnuny otpeska MM, , ecimu AA1=3 m, BB1= 17 m.
Yposens C.

17. JaHbl 1BE mapajulebHbIE IIJIOCKOCTH M HE JeKallas MeXAy HUMHU Touka P. J[Be
npsiMble, IPOXOJSLIME Yepe3 TOUYKYP mepecekaroT OJIMKHIOK K TOYKeP TIOCKOCTh
B TOUKaxX A1 U A», a JalbHIO B TOYKax Bi u B> cooTBeTcTBeHHO. Haiinure minnHy
otpeska Bi1B> , eciiu A1A2 =10 ecm u PA1 :A1B1 =2 : 3.

Tema 2.2. MHOrOrpaHHHUKHU

Tect mo TeMe «MHOrorpaHHUKW»

Bapunanr 1

1. BepHoe yTBepkeHHE

a) mapaJuIeJenuIie]l COCTOMT U3 IECTU TPEYTOJIbHUKOB;

0) MPOTHUBOIIOJIOKHBIE TPaHU MapaJuIeieNuIe/la UMEIOT O0IIYIO TOUKY;

B) IMAaroHaju NapajuleeNUIela TMEPECEKAOTC U TOYKOW IEpEeceyeHus IesATCs
IIOTIOJIaM.

2. KonnuecTBo pedep mecTuyroabHON NPU3MBI

a) 18 0) 6 B) 24 r) 12 m) 15
3.Haumensiiee 9uciio rpaHeld mpu3Mbl
a)3 0) 4 B) 5 r) 6 n) 9

4. He siBnsieTcst npaBUIIbHBIM MHOTOTPAHHUKOM

a) IpaBWIbHBIN TETPAdIP;

0) mpaBWIbHAs MIPU3Ma;

B) MPaBUJILHBIN J10JI€KA3IP;

') IpaBUWJIbHBIN OKTA3IP.

5. BepHoe yTBeEpKICHUE:

a) BBIMYKJIbI MHOTOTPAHHHMK HA3bIBAETCS MPABUJIbHBIM, €CIU €r0 T'PAHU SIBISIOTCS
MPaBUJIbHBIMH MHOTOYT'OJIbHUKAMH C OJHUM M TE€M K€ YUCJIOM CTOPOH U B KaXKIOU
BEpLIMHE MHOTOTPAHHHUKA CXOJUTCS OJHO U TO K€ YHUCIIO pedep;

0) mpaBuJIbHAS TPEYTOJbHAS MUPAMUJIA U TIPABUIIBHBIN TETPAdIP — 3TO OJTHO H TO )KE;
B) IUIOIIAJb OOKOBOW MOBEPXHOCTH MUPAMUJbI paBHA MPOW3BEICHUIO NEpPUMETpa
OCHOBaHUS Ha BBICOTY.

6. BoicoTa OOKOBOW rpaHu NMpaBUJILHON MUpaMU[IbI, MPOBEICHHAS U3 €€ BEPIIHHBI,
Ha3bIBAETCS

a) IUaroHasblo;

0) MeanaHOM;

B) anodemoii.

7. CBOMCTBO MUpPaMU/JIbI: €CIIU JBE FPaHU MUPAMUJIBI EPIICHIUKYIIPHBI OCHOBAHUIO,
TO UX JIMHUS TIEPECEUECHUS SBIISICTCS

a) BBICOTOU MUPAMUJIbI

0) anohemoit MupaMHuIbI



B) PaINyCOM OKPY>KHOCTH, OITMCAHHOM OKOJIO OCHOBaHUS

8. Jlnuaronanb MHOIOTpaHHUKA — 3TO OTPE30K, COSUHSIOIINN
a) Mo0ble IBe BEPIIMHBI MHOTOTPAaHHUKA;

0) IB€ BEpILIMHBI, HE PUHAAJIEKAIINE OJHOU FPAHH;

B) JIB€ BEPILHHbI, IPUHAJJIEKAIINE OAHOU FPaHHU.

BapuanTt 2

1. BepHoe yTBepKIeHHE

a) TeTpa’Ap COCTOUT U3 UETBIPEX MapaIIEIOrPaMMOB;

0) OTpe30K, COEAMHSIONIMN NPOTUBOMOJIOKHBIE BEpIIMHBI Napajlesenunena,
Ha3bIBAETCS €r0 JUaroHaJbIO;

B) MapaJljiesIeNuIe ] UIMEET BCEro MecTb pedep.

2. KonuuecTBo rpaHeil mIeCTUYTOJIbHON MTPU3MBbI

a)6 0) 8 B) 10 r) 12 a) 16
3. Haumensbliee uncno pedep npusmbl
a)9 0) 8 B) 7 r)6 )5

4. He siBnsieTcsi IpaBUILHBIM MHOTOTPAHHUKOM

a) IPaBUJIBHBIN TETPAdIP;

0) MpaBWIBHBIN J10JEKAIP;

B) IIpaBUJIbHAS TUPAMU/IA;

') IPaBUJIbHBIN OKTA3IP.

5. BepHoe yTBepKICHUE:

a) IpaBUWJIBHBIN JOJIEKa’Ap COCTOUT U3 BOCBMU MPABWIBHBIX TPEYTOJIBbHUKOB,;

0) MpaBUJIBHBIN TETPad’AP COCTOUT U3 BOCHMH MPABUIBHBIX TPEYTOJILHUKOB;

B) IPaBUJIbHBIN OKTa3]Ip COCTOUT U3 BOCHMU MPABUIIbHBIX TPEYTOJIbHUKOB.

6. YceueHHas nupaMua Ha3bIBaETCs MPABUIIBHOM, €CIIN

a) €€ OCHOBaHUs — MIPABUJIbHbIE MHOTOYTOJIbHUKM;

0) oHa mMoOJy4YeHa CEYCHHEM TMPABHIIBHONW MUpaMUAbl TJIOCKOCTHIO, MapauiebHON
OCHOBaHUIO;

B) ee OOKOBBIE TPaHU — MPSMOYTOJIbHUKH.

7. CBOHCTBO THUpaMHAbl: €clii OOKOBbIE pedpa NUpaMHIbl PAaBHOHAKIOHEHBI K
OCHOBaHWIO, TO OHHM PaBHbI, a BEPIIMHA MNHUPAMHUIBl TMPOEKTHUPYETCA B LIEHTP
OKPY>KHOCTH

a) ONMHMCAHHOU OKOJIO OCHOBAHUS,

0) BIIMCAaHHOW B OCHOBAHHUE;

B) OCHOBAHHSI.

8.Anoema — 310

a) BbICOTA MUPAMUJIbL;

0) BeICcOTa OOKOBO# TPaHU TUPAMH/IBI;

B) BBICOTa OOKOBOM I'paHU MPABUIBHON MUPAMUIbI

Paznen 3 Aareopa (11 kiacc)

Tema 3.1. Tpuronomerpruueckue ypaBHeHHUS U QYHKIIUU

| BapuanT

3ananue 1. Pemnite ypaBHEeHUS:

. T 1. AT
1) sin (ZX_E)_E’ 2) 2cos (x 4)_1,



: 4) cos5xcos4x +sin 5xsin 4X = —= ;

V3
2

3) cos? X —sin? X =
2 2
5) cosx’ 1
2

3aganme 2. YKaxuTe HAUMEHBIIUHA MOJIOKUTENbHBIA KOPEHb YpaBHEHUS (pe3yJibTat
MpEJICTaBbTE B IPAlyCHOMN Mepe).

tg (4x +60°) = /3.

3aganue 3. YKakuTe HaMMEHBIINI HEOTPULATEIbHBIN KOPEHD YPaBHEHUS

sin®x—6sin x+5=0.

3apnanue 4. Haiigute KOpeHb ypaBHEHHs  6c0S (7 — X) = sin 2X, NPHUHAAJICKAIIETO
OTpe3Ky [z; 27].

3aganme S. Pemure ypaBHenus: 1) 1-2cosx— +1g°x=0;

cos? X

2) sin?x—3sin xcosx +2cos’x = 0.
Il BapuanT
3ananue 1. Pemnre ypaBHEHUS:

N[ &

1) 2sin (x+%):\/§; 2) cos (%—3X)=

3) sin?x—cos’x=1; 4)
sin 2006x cos 2005x —sin 2005xcos2006x = -1

5) 3sin+/x =0.

3aganue 2. YKaXuTe HAUMEHbBIINUNA MOJIOKUTENBHBIA KOPEHb YpaBHEHUs (pe3yJibTat
IPEACTaBbTE B IPATyCHOUN MEpE).

tg (2x+15°) =1.

3ananue 3. YkaxuTe HauOOIBIINI OTPUIIATEIBHBIA KOPEHb YPABHEHUS

6sin? x +11sin x+4=0.

3ananmue 4. Haiinute xopeHb ypaBHEHUS 6cos (7 — X) = sin 2x, TPUHAJJIEIKAILIETO

OTpesKy |[r; 2x].

3ananue 5. Pemnre ypaBHeHue: 1) 1-2cosx— +1g°x=0;

cos? x

2) 2sin?x+sin 2x+cos*x =2,5.

Tect TpUroHoMerpuuyeckue GPyHKUNH

Bapuanr |

Yacrs |

1. Hatimute o6nacTh 3Ha4eHU QyHKIIMKA z = 3 sin X.

1
2. Onpenenurte nepuoa GyHKIUM: z =  00s 3t.
3. SABnsercs mu QyHKIMS 9ETHON WM HEUETHOM: z =—sin t.
4. Haiinute Hynu GyHKIUA: z =4 cos (t + %).

5. Onpenenure HauOOJIbIIEE U HAUMEHbBIIIEE 3HAUCHUS (QYHKIIMU: Z =5sint+2.
Yacrs |1

1. Tloctpoiite rpaduk pyHkuuu  z =3 cos (t —%) .



Haiinure nns nanHou QpyHKIuu:

1) o6nacTh onpeneneHus;

2) MHOKECTBO 3HAUCHMUI;

3) HauOoJblee U HAUMEHbIIIEE 3HAUCHHUS, TPU KaKUX 3HAYEHUAX { JOCTUTaAIOTCS;
4) HEeNpepBIBHOCTD;

5) nepuon;

6) 4€THOCTH/ HEUETHOCTB;

7) nynu;

8) MPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

9) npomMeKyTK MOHOTOHHOCTH.
Tpuronomerpuyeckne ypaBHeHHsI U HEPABEHCTBA.
1 BapuanT

Al. arccosa mMeeT CMBICI, €CIIU:

a)ac[0;n]; 6)aec[-1:1]; B)ae[—g;g];r)ae(—l;l).
A2.PemieHnem ypaBHeHus: COSx = (0 ABISIOTCS:
a)x=g+2nn, nNeZ;, 6)X==nn,neZ B)X=g+nn, NeZ;, T)X=n+2znn,Nel.

A3. Beruncimre: arcsin 0 + arctg+/3
a)0,5; 6) 1; B) r)
A 4. Ypasuenue 2tgx = -3:

J2
R

a) ©UMeeT OJIHO pelieHue; 0) He UMEeT PelICHUs;, B) UMEET JBa PEIICHUS;
') UMeeT 0€CKOHEYHOE MHOXECTBO PEIICHU.

AS.YpaBHeHue sinx = % UMEET pPeIIeHUS:
a) X =(-1)”g+2 nn,NeZ; 0) X=(-1)”%+2 nn, NeZ; B) x:(-l)“g+ an NeZ;

r) X =(-1)”g+ an neZ.

B.Pemite ypaBHeHUSA:

a) CoS (%—g) = ?; 6) sin>x —3cosx—3=0; B)1+sinx=0.
C. Pemure HepaBeHCTBA:

a) sinx> %; 0) c052x<%

2 BapuaHT
Al. arcsina mMeeTr CMBICI, €CIIH:



a)acl0:n]; 6)ac[-1:1]; B)ae[-g;g];r)ae(-l;l).
A2.PemreHnem ypaBHEHUs1 COSx = - 1 SABIISIIOTCA:
a)x=g+2nn, nNeZ;, 6)X==nn,ne’Z B)x=g+nn, NeZ; r)X=n+2znn,Nnel.

A3. Beruucnure: arcos 0 + arctg 1

3
a)0,5; 0) 1; B) 3 r) 1
A 4. YpaBuenue Ctgx - 4=0:

a) UMeeT OJIHO pelieHue; 0) He UMEET PEllICHUs, B) UMEET JBa PEIICHUS;
') UMeeT OECKOHEUHOE MHOXECTBO PEIICHU.

. 3
AS.YpaBHeHHE SINX = —  HMECT PelICHIS:

Tema 3.3. [locnenoBaTensHOCTH
Bonpocwt 013 mamemamuueckozo ouxmanma
JlaliTe onpeiesieHre YUCIIOBOM MOCIIE0BATEILHOCTH.
[Tepeuuncaute criocoObl 3aaHuUs MOCIEAOBATEILHOCTEH.
Kakue nmocnenoBaTeIbHOCTH Ha3bIBAIOT OTPaHUYEHHBIMU?
Chopmynupyiite onpeaeneHye npesaena YucIOBOM MOCaeI0BaTeIbHOCTH.
Chopmynupyiite HEOOXOAUMBIE YCIOBHS CXOUMOCTH MOCIEI0BATEILHOCTH.
ChopmynupyiiTe 10CTaTOYHBIE YCIOBHS CXOJIUMOCTH MOCTIE0BATEIbHOCTH
JlaiiTe onpeneneHue npeaena GyHKIUA B TOUKE.
[TepeuncauTe OCHOBHBIE TEOPEMBI O TIpeeiax PyHKIIMHA B TOUKE.

Paznen 4 I'eomerpus (11 kiacc)

Tema 4.1. Bextopbl B IpOCTpaHCTBE

MeTo KOOpIMHAT B IPOCTPAHCTBE

I BapuanT

3ananue 1. Yopoctute Beipaxkenue: AB+ MN +BC +CA+PQ+ NM .
3aganme 2. Ha npsmoit B3saTel Touku A, B, M Tak, uto ‘MAHMB‘=4. Bripazute

BeKTOp ABuepesMB.
3ananue 3. ToukaK — cepenunHa pe6pa BB _mapaienenumena ABCDA;1B:C1D;.

_—

Pasnoxunre BekTop D Ko BeKTopaMa DlAl b= D,C,, c= D D.
Il Bapuaunt

3ananue 1. /lana tpeyronpnas nmpuzma ABCA(B1C1. Ykaxute ITE BEKTOP x Hayajao Hu
KOHEIL KOTOPOTI'O SIBJIAKOTCS BEPIIMHAMHU MPU3MBI, TAKOW, YTO AA1 + B C-x=BA.
3ananme 2. OcHoOBaHMEM NHpPaMUAbl C BepIIMHONO SBIsSETCS NapajuieIorpaMm
ABCD, nuaroHaiam KOTOpOTo mepecekarorcs B Touke M. PasnoxuTe BeKTOpsl OD M
OM 1o BekTopaM a=OA, b=0B u c=0C .

3amxanue 3. B kyoe ABCDA;1B,C1D1 u3BectHO, uTO M € B,C,, BM _

1

S
agrinN



- _—

BbipasuTe BEKTOp AM depes BEKTOPhl, b=AB, a=AD, C=AA .

1l BapuanT

3aganme 1. /ana tpeyronbnas npuzma ABCA:B1C1 Vkaxure IT€ BEKTOP x Hayajao H"
KOHEI[ KOTOPOTI'O SIBJIAIOTCS BEPIIMHAMHU PU3MBI, TAKOU, YTO AC BB +x=AB.
3agaHne 2. Touka K — _cepefta pe6pa B1C; xy06aABCDA1B:C1D1. Paznoxwute
BEKTOP AK 110 BekTOpaMa = AB, b=AD), c= AAl Y HaWJWTE JUIMHY 3TOr0 BEKTOpa,

eciu pedbpo kyba paBHO M.

3apanue 3. B mapamnenenunene ABCDA;B:C1D: u3BectHo, uTo KD, =3AK, MC =
2BM.

Bripazute BekTop KM 4yepe3 BEKTOPbI a= AA , b=AB, c=AD.

11 BapuanT

3apanue 1. Jlana tpeyronbHas npusma ABCA1B1C1 Vkaxure re BEKTOP x Ha4yajao
KOHEI[ KOTOPOTO SIBJISIOTCS BEPLUMHAMU IIPU3MBI, TAKOH, YTO AC BB +x=AB.
3agaHne 2. Touka K — _cepefta pe6pa B1C; xy6aABCDA1B1C1D1. Paznoxute

BCKTOP AK 110 BCKTOpam a=AB, b=AD, c= AAl Y HaWJWTE JUIMHY 3TOr0 BEKTOpa,
eciu pedbpo kyba paBHO M.

3ananume 3. B nmapamnenenunene ABCDA;1B;C1D; u3BectHo, uro KD, =3AK, MC =
2BM.

BbIpasuTe BEKTOp KM depe3 BEKTOPBI a= E, b=AB, c=AD.

«JleficTBHSI HA/l BEKTOPAMHU C 32JTaHHBIMH KOOPAHHATAM I

| BapuanT

. Haiinure xoopauHaThl BEKTOpa AB, ecnu A(5;-1;3), B(2;-2; 4).

. JlaHbI BEKTOPBI 5{3; L,-2}u 2{1; 4; —3}. Haiinure ‘25 —d.

. M300pasute cuctemy koopauHat Oxyz u moctpoiute ToukyA (1; -2; -4). Haiigure
PACCTOSIHUE OT 3TOM TOYKH O KOOPJAMHATHBIX IIJIOCKOCTEM.

Il BapraHT (ITOBBIIIIEHHOTO YPOBHS)

. Cepenunbl cTopoH Tpeyronbanka ABC umerot koopaunatel: M (3; -2; 5), N (3,5; -1;
6).

K (-1,5; 1; 2). Haitnure xoopaMHATHI BepIIuH TpeyroiabHuka ABC.

. Haner Toukud (-2; 1; 2), B (-6; 3; -2). Haiinute Ha ocum ammivkaT TO4ukyC,
paBHOYAANEHHYIO OT TOUeK A u B.

. Ucnonp3yst koopauHatel TouekA4, B u C W3 MEPBOTrO 3ajJaHus, HAWJAUTE IUIONIAJb
TpeyronbHuka ABC.

Tema 4.2. Hunuuap, konyc u map. O0beMbl TEN

IIpoBepounasi padora mo teme

«['eomeTpuYecKne Te1a U MOBEPXHOCTID)

. OceBoe ceueHue LWIMHIpPA — KBaJpaT, JUIMHA JUArOHAJIM KOTOPOro paBHa 36 cMm.
Haiinure pagnyc 0OCHOBaHUS TUJIMH]IPA.

2. [Inomags oceBOro cedeHus LUMIMHApA 127 1M% a mIomaas OCHOBAHUS
paBHa 64 M2, Haiifute BHICOTY LMITHH/pA.



Otpe3ok CDpaBen 25 cM, ero KOHIIbI JIEKAaT Ha Pa3HbIX OKPYKHOCTSIX OCHOBaHUS
umnuHapa. Haiinure paccrosinue ot otpe3ka CD 1o ocHoBaHuS HWIMHIpaA, €CIU €ro
BBICOTA 7 CM, a JUaMETP OCHOBAHUS 26 CM.

BhICOTa KOHyCa paBHA 4+/3CM, a yroJl IpHM BEPUIMHE OCEBOTO CEYEHMS PaBeH 120°.
Hanpure mmomanas oCHOBaHKS KOHYCA.

Paguyc OCHOBaHMS KOHyca paBeH 742 cM. Haiimure HauGONbIIyIO BO3MOKHYIO
IJIOLIAb OCEBOI0 CEYEHUsI JAaHHOTO KOHYca.

Otpe3okx DE — xopaa ocHOBaHMS KOHYca, KOTOpas yAalleHa OT OCH KOHyca Ha 9 cM.
KO — Beicota konyca, npuuéM KO = 343 cm. Haiimure paccrosiuue or ToukuO
(LIeHTp OCHOBaHMS KOHYCA) 10 MIIOCKOCTH, MpoxoAsiieit uepe3 Touku D, £ u K.
Cdepa npoxoaut uepes Bepimnnbl kBajgpatra CDEF, ctopona koToporo paBHa 18 cwm.
Haiigute paccrosnue ot nenrpa chepbl — ToukuO A0 IIOCKOCTH KBajapaTa, €ciu
paauyc chepsl OF 06pa3yer ¢ MI0CKOCThIO KBajipaTa yroJ, paBHbId 30°.

Croponsl Tpeyronbauka MKNkacatoTcs mapa. Haliqute panuyc mapa, eciu MK =9
cM, MN = 13 cm, KN = 14 cm u paccrosiuue ot 1eHTpa mapaQ 10 IJIOCKOCTU
MNKpaBHo /6 cMm.

Haiinure miomaas chepol, paanyc KOTOPOU paBeH 6 cMm.

IIpoBepounasi padora mo teme

«O0beMBbl U IIOIIAIN OBEPXHOCTEN reOMEeTPUYECKUX TeJD)

I Bapuant

3aganme 1.Kupnimu wumeer ¢GopMmy mOpsSMOYToJbHOTO —Mapajlielenunena ¢
u3MepeHusiMu 25 cm, 12 cm u 6,5 cm. [TnotHOCTH KMpninua paBHa 1,8 r/cMm3. Halinure
€ro Maccy.

3apnanme 2.0cHOBaHME NPSIMOIl MPU3MBI — IPSIMOYTOJIBHBIN TPEYTOJBHUK C KATETOM
6 cM u octpeiM yriioM 45°. O6béMm mpusmbl paBeH 108 cm3. Haitaure miomanb
MOJIHOW MTOBEPXHOCTHU MPU3MBI.

3amanue 3.0ceBbIM CEUCHHEM IMJIMHJpA SIBJSIETCS KBaJpar, JAUAroHajab KOTOPOTO

paBHA 8v2 cM. Haiinmure 00bEM numuHapa.

II BapuanT

3ananue 1.M3mepenust npsMOyrojbHOrO Mapajuieyienuiea paBasl 2,5 cM, 5 cM U 6
cMm. Haiimute pebpo kyOa, 00BEM KOTOpOro B JBa pasza Oojblie o0BEMA TaHHOTO
napasuiesienumnena.

3aganue 2.0cHOBaHWEM MPSIMON MPU3MBI SBISETCS POMO CO CTOPOHOW 6 CM U
yrioM 60°. MeHbliee M3 AUMArOHANBHBIX CEUEHUW MPU3MBI SIBISETCS KBaJIpPaTOM.
Haitnure 00bEM NpU3MBI.

3ananme 3.0ceBbIM CEUEHHMEM LMJIMHJpA SIBISETCS KBaApaT, AMArOHallb KOTOPOTO

paBHa 6v2 cm. Haiinure 00bEM nunuHapa.

Pa3znen 5 JinemeHTHI aHAIN3A

Tema S.1. [IpousBogHas

1 BapuaHT

Yposens A.

A1. Haiiure f " (4), ecmm f(X) = 4+/x 5.

1) 3; 2)2; 3) -1, 4) 1.

A2. YKaxuTe MPOM3BOIHYI0 (PYHKIHMH g(X)=X"+COSX.



3 3
1) 2x+sin x; 2) 2x—sin x; 3) X?+sin X; 4) X?— sin X.

o X-3 o
A3. YpaBHeHHe KacaTelbHOW K rpaduxy (yHKIIUU y=-—4B TOYKEe ¢ abciuccoit
X+

X0= -3 UMEET BUL:

1) y=7x+13; 2) y=7x+15; 3) y=—7x+15; 4) y=—7x+13.

A4. Teno nBuxercs Mo NpSAMOU TakK, YTO pacCTOAHHE S(B METpax) OT HEro [0
Touku B 3T0it npsimoitn3Mensiercs o 3akoHy  S(t)=3t°-12t+7 (t — Bpems JIBHKCHUSI
B CeKyHJax). Uepes CKOJIBKO CeKYH/]I ITOCJIe Hayajia ABMKEHUs] MTHOBEHHAsI CKOPOCTh
Tena Oyner paBHa 72 m/c.

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

Yposens B.
BS. Ha pucynke u300pak€H rpauKnpou3BOAHON HEKOTOpor ¢yHKiuu y=f(x),
3aJJaHHOU Ha
npoMmexyTke ( - 3; 3). CkoJIbKO TOYeK MakcuMyma umeeT QyHKmus f(x) Ha
ATOM MPOMEXKYTKE?
LT A e T

K Tpaduky  QYyHKIUU

y=x"—2x"+3x—13 BTOukKe x, =-1.
B7.Haiinute npomssomubie Qynkumii: a) f(x)=(7x+4); 6) y=3e> +2sinx.

Yposens C.
C8. Haiimute CcyMMy TaHT€HCOB YIJIOB HAaKJIOHA KacaTelIbHBIX K mapadoie

2
y=X"—9 B TOYKax mepeceucHUs IMapadoJIbl C OCHIO a0CITUCC.

2 BapMaHT

Yposens A.

Al. Haiinure f *(16), ecou f(x) = 8/x-3.
1) 3; 2)2; 3) -1; 4) 1.

A2. YKaxuTe MPOU3BOIHYI0 (QYHKIHMHA ¢(X)=X - sin X.
3 3
1) 2x+cosx; 2) 2X—COoS X ; 3) X?+cosx; 4) X?— COSX.

. X .
A3. YpaBHeHHE KacaTenbHOW K rpaduky QyHKIUM Y= g B TOUKE C abcrmccon xg
X+

= -3 UMeeT BU;
1) y=-5x+23; 2) y=—5x+21;  3) y=5x+23; 4) y=5x+21.

A4. Teno ABMXKETCA MO MNPSIMOM TaK, YTO PACCTOSSHHE OT HAYAIBHOM TOYKHU
U3MEHSETCS 0 3aKOHYy S(t)=t+0,4t> -6 (M), e t — BpeMsi ABIKEHHS B CEKYHJAX.

Haiinure ckopocts Tena wyepes 10 cekyHn mocie Hadasa JIBUXECHUS .
1) 10; 2)9; 3) 8; 4) 7.



Yposens B.
BS. Ha pucynke u300pak€H rpauKnpou3BOAHON HEKOTOpPOM (GyHKIuU y=f(x),
3alaHHON Ha mpoMexyTke ( - 2; 2). CKOJIbKO TOYEK MUHUMYMa HMEET (yHKIUS
f (X) Ha 3TOM IPOMEKYTKE?

KERT R

B6. Haiinute yrimoBoil ko3pduiuueHT KacarenbHOH, MPOBEACHHOW K rpaduky GyHKUUU
y=X"+2x"+x*+1 B Touke X,=1.
B7.Haiinute npousBoansle (GyHkiwmii :a) f(x)=(4x+7)’; 6)y=x-tg3X.
Yposens C.
C8. Haiigute cymmy yrioBbIX KO3(@UIIMEHTOB KacaTelbHBIX K mapaboie
y=x?—4 B Toukax mepecedyeHUs Mapaboibl C OChKO aOCIHCC.

Tema 5.2. [IpuMeHeHne NMPOUBBOJHOM K HUCCICAOBAHUIO (YHKIIUHA M MOCTPOCHUIO
rpadukoB

1 BapuanT

YposeHns A.

Al. CKONbKO UHTEPBANIOB YOBIBaHMA HMeeT QyHKIMsA f{x) = x° — 3x?

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

A2. CKONIBKO KPUTHUECKUX TOUeK uMmeeT GpyHkuus f(x) = x> — 9x? + 15x?

A.2. b.1. B.3. T'. Hu ognoun
A3. 3Hauenue QyHKIIUU p = —X
A.0. Bb.2. B.6. T'8.

A4. Toukoii MakcuMyMma QyHKIMU  f{x) = 16x° + 81x?> — 21x — 2 aBnsercs

A.—-1. B35 B.—-3. T.-3,5

Yposens B.

BS. Jana ynxmuaf(x) = x> — 3x — 6. Haiiqure mpoMexyTKM BO3pAacTaHHs U
yObIBaHUS (DYHKITHH.

2 + 4x + 2 B TOYKE MAKCUMyMa PaBHO

Yposens C.

C6. Uccnenyiite ¢ momMompo mpousBogHodl (ynkmuof(x) = x° — 3x> — Oxm
mocTpoite e€ rpaduxk.

2 BapuaHT

Yposens A.

A1l. CKOJIbKO HHTEPBAJIOB BO3pacTaHus uMeeT GpyHKIus  f{x) = x° — 3x2?

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

A2. CKOJIbKO KPUTHUYECKHX TOueK uMeeT pyHKuus f(x) = x°— 6x% + Ox
A.Huomnonn. b.3. B.1. T.2.
A3. 3nauenue Qpynkuun y = 2x*> - 8x + 11 B TOuKe MUHUMYMa PaBHO

A.0. Bb.S5. B.2. T'3.
A4. Touxoif MunumyMa QyHkmu f(x) = 16x° + 81x> —21x— 5 sBusercs...



A.%. B25. B.-3. T.-1.

Yposens B.

BS. Jlana ¢ynxmus  f(x) = x3 - 3x + 2. Halizure OpOMEKYyTKH BO3pACTaHHA H
yObIBaHUSA (DYHKIIMH.

Yposens C.

C6. MccnenyiiTe ¢ IOMOIIBIO NPOM3BOAHON QyHKIMIONX) = x> —3x + 1w
noctpoiite e€ rpaduxk.

Tema 5.3. Unterpan

1 BapuanT

YposeHns A.

2
Al. Belunciaure MHTErpa: _[ (3x% + x — 4)dx ;.
1

A2. Ins ¢yaxmumn f(X) = 3sinX wHaitaure:

@) MHOXECTBO BCEX IIEPBOOOPA3HBIX;

0) nmepBooOpa3Hyio, rpaduKk KOTOPOH MpoxoauT depe3 Touky M ( Z;0)
2

A3. Bpluucnute, caeinaB IMpeABAPUTEIBHO  PHUCYHOK, TUTOIIIATH burypsl,
orpannuenHoi nauHmsaMu:y =0,5x% y=0,x=2,x=0.

A4. Jlokaxure, uro (yHkius F sBiasercs mepBooOpasnoit s ¢ynkuuu f(x) Ha
npoMekyTke( - o ; +0), ecmu F(x) =x3—4,  f(x) = 3x2.

Yposens B.

3
BS5. Beruuciunte nHTErpa '[ [x2 +(x —3)2] dx
0

Yposens C.

C6. Haiigure miomans (GUIypbl, OrpaHMYEHHON TMHUAMH y = 6x —x% U y = 2x.
2 BapMaHT

Yposens A.

2
Al. . Beruucnure uHTETrpai.a) _[ (4x® — x +5)dx;
1

A2. lns ¢yskmum f(X) = 2c0SX  Haigure:
a) MHOXKECTBO BCEX MEPBOOOPA3HBIX;
0) mepBooOpa3Hyto, rpa@uK KOTOPOH MPOXOAMUT uepe3 Touky M ( % ;0)

A3. Bperuuciure, cienaB NPeIBAPUTEILHO  PHUCYHOK, IUIOMANAs (UTYPHI,
orpaHuueHHol mauHusAMHU: Yy =2x%, y=0,x=3,x=0.

A4. Jlokaxwure, uto GyHkuus F sBrusercs mepBooOpazHoi mius ynkmum f(X) Ha
npomexyTke( - o ; +o0), ecmu F(x) = 2x — X2,  f(X) =2 - 2x.

Yposens B.

3
BS5. BeuucauTe uHTErpa _[ [x2 +(1- x)z] dx
0

Yposens C.
C6. HaiinuTe miomans GUrypsl, orpaHUYEeHHOM IMHUAMHU Y = - 6x —x2 1 y = - 2x.



Tema 5.4 Teopus BepOATHOCTEN U MATEMATUUECKAs] CTATUCTUKA
YpoBens A.

Al.Jlns KaXXIoro U3 OINUCAHHBIX COOBITUM OMpeneauTe, KaKuM OHO SIBJISETCS:

HEBO3MOXXHBIM, JTOCTOBEPHBIM WJIU CITyYalHbBIM:

1) 3aBTpa Oynert xopoiias Moroja;

2) B STHBape B rOPO/Jie MOUJIET CHET;

3) B 12 yacoB B ropoje UAET A0XK/b, a yepe3 24 yaca OyAeT CBETUTDH COJIHIIE;

4) Ha IeHb POXKICHHUS BaM MOAAPST TOBOPSIIETO KPOKOAMIIA;

5) KkpyrJiast OTJIMYHUILIA TIOTYYUT IBOUKY;

6) KaMeHb, OPOILIEHHBIN B BOJ1Y YTOHET.

A2. Onpenenute Moy, cpeaHee apudmeTuieckoe u pazmax psga: 5, 6, 11, 11, — 1.

A3. KakoBa BEpOsSITHOCTb TOT'0, YTO 3aJyMaHHOE JBY3HAYHOE YWCIIO JEIUTCSA Ha 3 Wiu
nenutcs Ha 27 OmnpeaenuTe BU COOBITUS.

a) CII0)KEHHE COOBITU; 0) mpousBeieHUuE COOBITHIA.

A4. Ha cton O6pocaroT JBa UrpajbHBIX TeTpadpa (cepblil U Oeblil), Ha rPaHIX KaXKJI0TO
U3 KOTOPBIX TOUYKaMU 0003Ha4eHBbI yrcia OT 1 10 4. CKOJIBKO pa3IMUHBIX Map YUCEIT
MOKET TMOSBUTHCS HA TPAHSIX ATUX TETPAdIPOB, CONMPUKACAIOIMIUXCS C TTOBEPXHOCTHIO
crona?

AS. U3 10 mepBBIX HaTypadbHBIX YUCEII CIIy4aiiHO BEIOMpatoTcs 2 yncia. Beraucnure
BEPOSTHOCTH CIEAYIOIIUX COOBITHA:
a) OJTHO U3 BBIOpAHHBIX YKCEI — JABOIKa; 0) 00a 4yncia HeUYeTHBIE.

B6. B 6purane 4 >xeHmuHbl U 3 MyxunHbl. Cpeau 4WICHOB OpUrajbl pa3bIrphIBalOTCS 4
Oowinera B TeaTp. KakoBa BEpOATHOCTh TOTO, YTO Cpeau oOsagateneit OMiIeToB
OKaXKETCS 2 MKEHILIUHBI U 2 MY>XYUHBI?

B7.Ha kaxmoil kapTouke HalMcaHa OJlHa W3 OYKB K, J, M, H, 0, I. UeTbpe KapTOUKHU
HayraJ BBIKIAABIBAIOT OJHY 3a Jpyroil B psa. KakoBa BEpOSTHOCTb, YTO MpHU
BBIKJIAJIbIBAHUH MOJYYUTCS CJIOBO «KJIOIM»?

Yposens C.

C8.Haiinure BEpOSTHOCTH TOTO, YTO CIy4yaHbIM 00pa3oM BBIOPAaHHOE JBY3HAYHOE
yucio npu aenenuu Ha 11 gaer B octatke 10.

2 BapuMaHT
Yposens A.

Al.Jlns KaXX7aoro U3 OINHCAHHBIX COOBITHHA OIpEeaeauTe, KaKuM OHO SBJISCTCS:
HEBO3MO>XXHBIM, JTOCTOBEPHBIM WJIU CIIyYalHbBIM:

1) BbI BBIXOAUTE HA YJIHUILY, & HABCTPEUY UIET CJIOH;

2) Bac mpuriacsT Jieretb Ha JIyHy;

3) uepenaxa HayYUTCS TOBOPHUTH;

4) BBITIQJICT JKEJITHIA CHET;

5) BBI HE BBIUTPAETE, YIACTBYS B OCCIIPOUTPHIIITHOM JIOTEPEE;

6) nocye yerBepra OyAeT NATHHUILIA.

A2. Onpenenute Moy, cpeaHee apudmeTrnaeckoe u pazmax psanga:15, 4, 12, — 3, 15.

A3. KakoBa BepOsSITHOCTb TOTO, YTO MEPBOE W3 3ayMAHHBIX JABY3HAUHBIX YUCEN JEIUTCA
Ha 2, a BTOpoe — Aenutcs Ha 5? Onpeaenute BU COOBITHS.

a) CJIIOKEHUE COOBITH; 0) nmpousBeAeHUE COOBITHIA.



A4. U3 xopoOku, comepkamieid 8 MEIKOB pa3IMYHBIX LIBETOB, I'eHa u TaHs OGepyT mo
olHOMY MenKy. CKONBKO CYIIECTBYET pa3IMYHBbIX BAPUAHTOB TaKOTO BBIOOpA JABYX

MEJIKOB?

AS. 13 10 nepBbIX HaTypaldbHBIX YUCEI CIy4ailHO BbIOMpatoTcs 2 yncia. Berancnure

BEPOSITHOCTUCTEAYIOINUX COOBITHH:

a) OJTHO U3 BBIOpAHHBIX YKCEN — eIUHUIIA; 0) 00a Yuciia YeTHbIC.

Yposens B.

B6. B ypue 6 Oenbix u 4 uepHbiX mapa. M3 5Tol ypHBI Hayaady W3BJICKIUA 5 IIapoOB.
KakoBa BepoaTHOCTH TOT0, UTO 2 U3 HUX OeJbie, a 3 YepHbIe?
B7.Ha kaxnoil kapTouke HamucaHa ojHa uU3 OyKB p, C, T, Yy, J, X. UeTblpe KapTOUKU
HayraJ BBIKIAABIBAIOT OJHY 3a Jpyroil B psa. KakoBa BEpPOSITHOCTb, 4YTO MpHU
BBIKJIAJIIBAHUH MOJYYUTCS CJIOBO «CTYII»?

Yposens C.

C8. Haiinure BeposSTHOCTH TOrO, YTO CIy4YalHBIM 00pa3oM BBIOpAHHOE JIBY3HAYHOE
YHUCIIO TIpU JeJieHnH Ha 13 gaet B octaTke 3.

BapuaHTbl caMoCTOATENBHBIX PadoT

CamocrosiTennbHas padora Nel
3aiaHue: 3anoJHuTe TaOIUIy

Jeucrust
JIst 4ero KOTOpbIe
O0o3HaueHHe A ’ P
[pumepsl | dr0asIM MOKHO
Bua yucaa MHO:KecTBa
ynceJ MOHAI00MJINCH | BBINOJIHATH
ynces
ITH YHUCJIA HaJL
YHCJIAMU
Hamypanvnuie
uyucaa
Henvie yucna
Payuonanvhoie
uyucaa
Hppavyuonanvroie
yucaa
Komnaekcnwie uucna
Dopma 6bIN0HEHUS 3a0anus: TAOIHIIA.
CamocrosiTeqibHast padora Ne2
3agaHue: co3/laliTeé MW COXpaHWTE B CBOEM TamKe MYJIbTUMEIUNHYIO

MMPE3CHTAINIO HAa OAHY U3 CIICAYIOIIUX TCM:

v HUcTopus IPOUCXOKIEHHS KOMILIEKCHOTO YHCJIa;

v' Wcropust pa3BUTHS YUCIIA.

HpeSCHTaHI/II/I JOJI2KHBI OBITh BBIIIOJHEHBI C

PEKOMEH/IAIMH 110 COCTABJIIEHUIO MTPE3EHTALUM.

Dopma 6bIn0IHEHUs 3a0aHUS: TIPE3CHTALIUS.

COOJIIOJIECHUEM METOIUYECKUX




3anganue:

CamocrosiTteibHas padora Ne3

C NOMOIIBIO NpeoOpa3oBaHUil Ipa@uKoB (QYHKIHMI NOCTPOUTH TpaduK 3aTaHHOU

(YHKIIMU U yKa3aTh €€ CBOMCTBA.

Bapuanr 1
C nomotpto npeodpazoBaHusi rpa@uKoB
COOTBETCTBYIOIIMX (PYHKIUH MOCTpOUTE

rpadux L

y= a4 4.
Ykaxure:
a) o0JacTh ONpeeICHUs;
0) o0acTh 3HAUCHUI,
B) IPOMEXYTKH MOHOTOHHOCTH;
') TOUYKH SKCTPEMYMA;
1) 9KCTPEMYMBI;

byHKIMHU

Bapuanrt 2
C nomo1pio npeodbpa3oBaHusi rpauKoB
COOTBETCTBYIOIIUX (PYHKIUH MOCTPOUTE

rpa@uk QyHKIUU Yy = 113, Vxaxure:
X

a) 00J1aCTh ONIPEICIICHHUS;

0) o0sacTh 3HAYCHUH;

B) IPOMEXYTKH MOHOTOHHOCTH;
I') TOYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

¢) HauOoNbIIee W HAUMCHbBIIECE

€) HauOojpllee U HauUMEHbILEE | 3HAUECHHUE.
3HAUYCHUE.
Bapuanr 3 Bapmuanr 4

C nomotpio peodpazoBaHusi rpa@uKoB
COOTBETCTBYIOIIMX (DYHKIUMN MOCTpOUTE

rpaduk L

y= 1l 4

Ykaxure:

a) 00JacTh ONpeeICHUS;

0) o0acTh 3HAUCHUIA,

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOUYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

e) HauboJbIIee
3HAYCHHE.

byHKIIHU

U HaHMMCHBIICC

C nmomotpio npeodbpazoBaHusi rpauKoB
COOTBETCTBYIOIIUX (PYHKIUH MOCTPOUTE

rpaduk L

y= 1l 2

Ykaxure:

a) 00J1acTh OMNpeIeICHUS;

0) 001aCTh 3HAYCHMIA;

B) IPOMEXYTKH MOHOTOHHOCTH;

') TOYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

¢) HauOobIIee
3HAYCHUE.

byHKIIH

N HAaHMMCHBIICC

Bapuanrt 5
C momompio TpeoOpazoBaHusi rPaPuKOB
COOTBETCTBYIOIIUX (DYHKIUI TMOCTpONTE
rpadux GyHKIUN y=2-(x-1).
VYkaxure:

a) 00J1acTh OmpeeNeHus;

0) o0yacTh 3HAYCHUIA;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH SKCTPEMYyMa;

1) KCTPEMYMBI;

¢) HaumOoiblllee W HAUMEHBIIEE
3HAaYCHUE.

Bapuanr 6
C nmomompio mpeodpazoBaHusi rpauKoB
COOTBETCTBYIOIMIUX (PYHKIIUH MOCTPOUTE

rpaduk byHKIIHN L

y=—--1

Ykaxure:

a) 00JaCTh ONPEICIICHHUS;

0) o0sacTh 3HAYCHUI;

B) IPOMEKYTKH MOHOTOHHOCTH;

T') TOYKH SKCTPEMYMA;

1) 9KCTPEMYMBI;

€) HauOoJsbIllee W HaUMEHbIIEe
3HA4YCHHUE.

Bapuanr 7
C nomoipio npeoOpazoBaHus rpadukoB

Bapuanr 8
C nomouplo npeoOpazoBaHusi rpad)uKoB




COOTBETCTBYIOIUX (PYHKIMI MOCTpOHTE

rpapux QyHKIUU Yy = L2, Viaure:
X

a) o0JacTh ONpeacICHUs;

0) o0acTh 3HAUCHUM,

B) IPOMEXYTKH MOHOTOHHOCTH;

') TOYKU DKCTPEMyMa;

1) SKCTPEMYMBI;

€) HauOonbIllee W HAUMEHBIIIEE
3HAUYCHUE.

COOTBETCTBYIOIIUX (PYHKIMH MOCTPOUTE
1
rpa@uk QyHKIUU Y = 1 VYkaxure:
X —
a) 00JaCTh ONPEICIICHHUS;
0) o0sacTh 3HAYCHUH;
B) IPOMEXYTKH MOHOTOHHOCTH;
T') TOYKH IKCTPEMYMA;
1) SKCTPEMYMBI;
¢) HauOoJbIllee W HAUMCHbBIIECE
3Ha4YEHHUE.

Bapuant 9
C nomompto peodpazoBaHusi rpa@uKoB
COOTBETCTBYIOIIMX (PYHKIUH MOCTpOHTE

rpadux !

y= 1 3

Ykaxure:

a) o0JacTh ONpeICIICHUS;

0) o0acTh 3HAUCHUI,

B) IIPOMEXYTKH MOHOTOHHOCTH;

') TOUYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJbllee W

3HauYEHUE.

byHKIIUN

HanMCHBIICC

Bapuanr 10
C nomotpio npeodbpa3oBaHusi rpa@uKoB
COOTBETCTBYIOIIUX (YHKIUH IOCTPOWTE
rpaduk GyHkun  y=(x+3)*-3
Ykaxure:

a) 00J1aCTh OTIIPE/ICIICHHS;

0) 001aCTh 3HAYCHMIA;

B) MPOMEKYTKH MOHOTOHHOCTH;

T') TOYKH IKCTPEMYMa,

1) SKCTPEMYMBI;

€) HauOobIIee
3HAauYCHUE.

N HaHMMCHBIICC

Bapuanr 11
C nomotpio peobpazoBaHusi rpa@uKoB
COOTBETCTBYIOIIUX (YHKIIUH TOCTpOTE
rpaduk byHKIHH y=(Xx-2)"-3.
Ykaxure:

a) 00JIacTh ONpeACIICHUS;

0) 00acTh 3HAYCHUH;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH SKCTPEMYyMa;

1) 5KCTPEMYMBI;

¢) HaumOoiblllee W HAWUMEHBIIEE
3Ha4YECHUE.

Bapuant 12
C nmomorpio npeobpazoBaHusi rpaguKoB
COOTBETCTBYIOIMMX (YHKIUH TIOCTPOHTE

rpaduk QYyHKIHH Y = %+ 3 . Ykaxwure:

a) 00J1aCTh OTIPE/ICIICHHS;
0) 001aCTh 3HAYCHMIA;
B) IPOMEXYTKH MOHOTOHHOCTH;
T') TOYKH SKCTPEMYMA;
1) 9KCTPEMYMBI;
¢) HauOospllee U
3HAYCHUE.

HanMMCHBIICC

Bapuanr 13
C momomipio TipeoOpa3oBaHusi TPaPUKOB
COOTBETCTBYIOIMUX (DYHKIUI MOCTpONTE

rpaduk

Ykaxure:
a) o0JacTh ONpeAcseHus;
0) o0sacTh 3HAYCHU;
B) IPOMEKYTKH MOHOTOHHOCTH;
') TOYKU SKCTPEMYyMa;

y:i+3

HKIIUU
yHKI —

BapuanTt 14
C momompro mpeodpazoBaHusi rpauKoB
COOTBETCTBYIOMUX (PYHKIIUH TOCTPOUTE
rpadux byHKIUH y=(x-5)"+2.
Ykaxure:

a) 00JaCTh ONPEICIICHHUS;

0) o0nacTh 3HAYCHUN;

B) IPOMEKYTKH MOHOTOHHOCTH;

T') TOYKH SKCTPEMYMA;




1) SKCTPEMYMBI;
€) HauOonbIllee W HAUMEHBIIIEE
3HAUYCHUE.

1) SKCTPEMYMBI;
¢) HauOoJbIlee U HaUMCHbBIIEE
3Ha4YCHUE.

Bapmuanr 15
C nomompio npeodpazoBaHusi rpa@uKoB
COOTBETCTBYIOIIMX (PYHKIUH MOCTpOUTE
rpaduk byHKIIM Y =(X+2)° +1.
Ykaxure:

a) o0JacTh ONpeAeIICHUs;

0) o0acTh 3HAUCHUI,

B) MPOMEXYTKH MOHOTOHHOCTH;

') TOUYKH SKCTPEMYMA;

1) 9KCTPEMYMBI;

€) HauboIbIIee
3HauYEHUE.

N HaHUMCHBIICC

Bapuanr 16
C nomo1pio npeodbpa3oBaHusi rpa@uKoB
COOTBETCTBYIOIIUX (PYHKIUH MOCTPOUTE

rpadux

Ykaxure:
a) 00J1aCTh ONPEICIICHHUS;
0) o0nacTh 3HAYCHUH;
B) IPOMEXYTKH MOHOTOHHOCTH;
I') TOYKH SKCTPEMYMa;
1) SKCTPEMYMBI;
€) HauOobIIee
3HAaUYCHHE.

1
HKLUHU =——+2
Gymiunn y=-—

N HaAaHMMCHBIICC

Bapuant 17
C nomortpio peoOpazoBaHusi rpa@uKoB
COOTBETCTBYIOIIMX (PYHKIUH MOCTpOUTE

rpaduk QYHKIUUA Y= % +2 . Ykaxure:

a) 00JacTh ONpeeIICHUS;

0) o0acTh 3HAUCHUI,

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKH DKCTPEMyMa;

1) SKCTPEMYMBI;

e) HauboJbIIee
3HAYCHHE.

U HaHMMCHBIICC

Bapmuanr 18
C nomorpio npeobpazoBaHusi rpa@uKoB
COOTBETCTBYIOIIUX (PYHKIUH MOCTPOUTE
rpadux byHKIIUN y=2+(X+1)°.
Ykaxure:

a) 00J1acTh OMNpeIeICHUS;

0) 001aCTh 3HAYCHMIA;

B) IPOMEXYTKH MOHOTOHHOCTH;

I') TOUKH SKCTPEMYMa;

1) SKCTPEMYMBI;

¢) HauOobIIee
3HAYCHUE.

N HAaHMMCHBIICC

Bapuanr 19
C nomoimpio mpeoOpazoBaHus rpaduKoB
COOTBETCTBYIOIIUX (DYHKIUI MOCTpONTE

rpadux GyHKIUU Y= 13 . YKaxure:
X

a) 00J1acTh OmpeeNeHus;

0) 00acTh 3HAYCHUI;

B) POMEKYTKH MOHOTOHHOCTH;

') TOYKH SKCTPEMYyMa;

1) KCTPEMYMBI;

¢) HaumOoiblllee W HAWUMEHBIIEE
3HAauYCHUE.

BapuanTt 20
C nmomormpio mpeodpazoBaHusi rpaguKoB
COOTBETCTBYIOIMIUX (PYHKIIUH TOCTPOUTE

rpaduk byHKIIN L

S

Ykaxure:

a) 00J1acTh OTpeIeTICHUS;

0) o0sacTh 3HAYCHUM;

B) IPOMEXYTKH MOHOTOHHOCTH;

T') TOYKH SKCTPEMYMA;

1) 9KCTPEMYMBI;

€) HauOoJsblllee W HaUMEHbIIEe
3HAYCHUE.

BapuanTt 21

C nomoipio mpeoOpazoBaHus rpadukoB
COOTBETCTBYIOIIUX (YHKIMH MOCTPOITE
rpaduk byukuun Yy =3+(x—1)°

BapuanTt 22
C nomoiplo npeoOpazoBaHusi rpauKoB
COOTBETCTBYIOIINX (YHKIUNA TOCTpOHTE

rpaduk byHkmun Yy =5-(x+2)°




Ykaxure:

a) o0JacTh ONpeAcIICHUs;

0) o0acTh 3HAUCHUI;

B) TIPOMEXKYTKH MOHOTOHHOCTH;

') TOYKU DKCTPEMYyMa;

1) SKCTPEMYMBI;

€) HauOombIllee W HAUMEHBIIIEE
3HAUYCHUE.

Ykaxure:

a) 00JaCTh ONPEICIICHHUS;

0) o0nacTh 3HAYCHUM;

B) IPOMEXYTKH MOHOTOHHOCTH;

T') TOYKH IKCTPEMYMA;

1) SKCTPEMYMBI;

¢) HauOoJbIllee W HaUMCHbBIIEE
3HAa4YCHUE.

Bapuanr 23
C nomompto npeodpazoBaHusi rpa@uKoB
COOTBETCTBYIOIIMX (PYHKIUH MOCTpOHTE

rpadux !

y= 1 3
Ykaxure:
a) o0JacTh ONpeCIICHUS;
0) o0acTh 3HAUCHUI,
B) IPOMEKYTKH MOHOTOHHOCTH;
') TOUYKH SKCTPEMYMA;
1) SKCTPEMYMBI;

byHKIIUN

Bapmuanr 24
C nomorpio npeodbpazoBaHusi rpa@uKoB
COOTBETCTBYIOIIUX (PYHKIUH MOCTPOUTE

rpa@uk QyHKIUU Y = 1 4 . Viawure:
X

a) 00J1aCTh ONPEICIICHHUS;

0) 001aCTh 3HAYCHMIA;

B) MPOMEKYTKH MOHOTOHHOCTH;
I') TOYKH IKCTPEMYMa,

1) 9KCTPEMYMBI;

€) HauOoyblllee W HaUMEHbIIEe

€) HauOonblllee W HaWMEHbIIEE | 3HAUCHUE.
3HAauYEHUE.
Bapuanr 25 Bapuanrt 26

C nomotpio peoOpazoBaHusi rpa@uKoB
COOTBETCTBYIOIIMX (DYHKIUN TMOCTpOUTE

rpadgux GyHKIUHU Y = Ll . YKaxure:
X —

a) 00JIacTh ONpeCIICHUS;

0) 00acTh 3HAYCHUH;

B) MPOMEKYTKH MOHOTOHHOCTH;

') TOUYKH SKCTPEMYMA;

1) 5KCTPEMYMBI;

¢) HaumOoiblllece W HAUMEHBIIEE
3HAauYCHUE.

C nomorpio npeobpazoBaHusi rpauKoB
COOTBETCTBYIOIIUX (PYHKIUH MOCTPOUTE

rpaduk

Ykaxure:

a) 00J1aCTh OTIPE/ICIICHHS;

0) 001aCTh 3HAYCHMIA;

B) MPOMEXKYTKH MOHOTOHHOCTH;

T') TOYKH 3KCTPEMYMA;

1) 9KCTPEMYMBI;

¢) HauOonbplllece W HAWUMEHBIIEe
3HAYCHUE.

y:i+3

HKIIUU
dyHKI ==

Bapuant 27
C momomipio TipeoOpazoBaHusi TPaPUKOB
COOTBETCTBYIOIMUX (DYHKIUI TMOCTpONTE

rpadux  GyHKIIUN yz% . YKaxure:

X —
a) 00acTh OnpeIeNeHus;

0) 00acTh 3HAYCHUIA;

B) IPOMEKYTKH MOHOTOHHOCTH;

') TOYKU SKCTPEMYyMa;

1) SKCTPEMYMBI;

€) HauOombIllee W HAWMEHBIIIEE

Bapuanr 28
C momompio mpeodpazoBaHusi rpauKoB
COOTBETCTBYIOMUX (PYHKIIUH TOCTPOUTE
rpadux byHKITMHN y=(x+5)*+2.
Ykaxure:

a) 00JacTh ONPEACIICHUS;

0) 001aCTh 3HAYCHMUIA;

B) IPOMEKYTKH MOHOTOHHOCTH;

T') TOYKH SKCTPEMYMA;

1) 9KCTPEMYMBI;

¢) HauOospIlleE W HaWMCHbBIIEE




‘ 3HA4YCHUC. | 3HA4YCHUC.

Dopma evinonnenus 3a0anus: MOCTPOEHUE Ipa)uKa U ONUCAHUE CBOMCTB (PYHKIMU
1o rpaduky.

CamocrosTenbHas padora Ne4
3agaHue: pelnTh 3aJa4u.

Bapuanr 1 Bapmuanr 1
1. Hanumure ¢opmyny obmero unena | 1. Hanumure dopmyny oOmiero uieHa
HOCJIEIOBATEIbHOCTH HATYpaJbHBIX | IOCJIEIOBATEIILHOCTH HaATypaJbHBIX

YKCeNI, KOTOpbIE TIpPH JCIICHUH Ha 6
JAl0T B ocTarke 1.

2. TlocnenoBaTenbHOCTH (Xn) 3ajlaHa
dbopmynoit xp= 3n— 4. Haligure:
a) X1; 0) Xs; B) X12; I') X100; 1) Xn + 1.
3. [TocienoBaTenbHOCTD
dbopmynoit ay = 7n -5.

a) BerurciuTe mepBbIC MATh YICHOB
ATOM IMOCJIEI0BATEILHOCTH.

0) Onpenenure, Oyaer au Yucio 9
SBJISATHCS YJIEHOM ATOM
MOCIIeIOBATEIbHOCTH ?

B) Halimure campliii ONM3KHA K YHCTY
95 usieH HTOM MOCIIeIOBATEIHHOCTH.

3aJaHa

qucesl, KOTOpble MpU JeJIeHuH Ha 3
JIat0T B ocTatke 1.

2. TlocnemoBatenbHOCTH (Xn) 3ajaHa
dbopmynoit xp,= - 4n— 3. Haiigure:
a) X1; 0) Xs; B) X12; T) X100; 1) Xn + 1.
3. IlocienoBarenbHOCTD
dbopmyroit a, = 7n +5.

a) Beruriciure mepBble AT YICHOB
ATOM MOCIIEI0BATEIBHOCTH.

0) Onpenenure, Oynmer au Yucio 33
SIBJISITHCS YJICHOM ATOM
MOCJIeI0BATEIILHOCTH ?

B) Haiinure camblii OnM3Kkuil K YHUCITY
95 yjieH PTOU MOCJIEI0BATEIHLHOCTH.

3aj1aHa

Dopma evlnoaHeHus 3a0anus: PelieHre 3a/1a4u.

CamocrosiTenibHast padora NeS
3agaHue: coCTaBUThH KpoccBopl «CTeneHby,

10 COCTABJICHUIO KPOCCBOP/IOB.

Dopma 8bIN0IHEHUSL 3A0aHUS; KPOCCBOP]I.

C COOJIIOJICHUEM METOJIUYECKUX PEKOMEHIAIUi

CamocrosiTeqibHas padora Ne6

cocTaBUTh TecT « lloka3aTenbHble YpaBHEHHUS U HEPABEHCTBa» B COOTBETCTBUH C

TpeOOBaHUSAMH K COCTABJICHUIO TECTOB.

Dopma 8bIN0OIHEHUSL 3A0AHUS: TECT.
CamocrosiTeqibHas padora Ne7

3amanue: U3rOTOBUTH MOICIIb TPUTOHOMETPHUYECKOTO Kpyra Ha MJIOTHOM Oymare Qopmarta A4.
Iloka3aTh TMHUM TAHT€HCA U KOTAHT€HCA.

Dopma 8bI1n0OIHEHUS 3a0aHUs: MOJETb TPUTOHOMETPUUYECKOTO KpyTa.
CamocrosiTenbHas pabora Ne§

3amaHue: NOAroTOBUTH cooluieHue Ha temy «Vctopus
M3YUYEHUH €CTECTBEHHO-MATEMAaTUUECKUX HAYK.

Dopma evinoaHeHUs 3a0anUs: COOOIICHHE.
CamocrositeqibHast padora Ne9

3agaHue: peluTh TPUTOHOMETPUUECKUE YPABHEHUS.

3aganue:

TPUTOHOMETPUU U €€ POJib B



Pan 1 Psin 2 Psan 3

1. cosx-2=0 1. tgx+2=0 1. cosx+2=0
2. cost:—g 2. cthx:_g 2. sin3x:—%
3. 2sinx++2=0 3. 2sinx—+/3=0 3. 2cosx+1=0
4. sin3x=0 4. cos2x=0 4. sin2x=0

Dopma 6bIN0IHEHUS 3a0aHUs: PEIICHUE YPAaBHCHUM.

CamocrosTeqnbHas padoraNel0

3aoanue: moaroroButh pedepar mno teme «llapannerprHoe TPOSKTUPOBAHUE U €TO
CBOMCTBaY.

Dopma evinonneruss 3a0anus: pedepar.

CamocrosiTennbHas padora Nell

3aoanue: pemuTh 3aaady 1o Teme «llepneHauKyasap u HaKJIOHHAs.

1 BapuaHT — Ha BbIOOp 1,3 WM 5 3amava. 2 BapuaHT — Ha BeIOOD 2,4 unu 5 3a7aya.

1) U3 Touku, He mNpUHAAJIEKAINIEH JaHHOW IUIOCKOCTH , TPOBEJACHBI K HEHM JBE
HakJIOHHBIE, paBHbIe 10cM u 18cM. CymMa JJIMH KX MPOEKIMNA Ha MJIOCKOCTh paBHA
16¢cm. HailTi mpoeKIuio Kak10i HaKJIOHHOM.

2) JlinHa HakiIoOHHOW 10cM, meprneHauKyJisipa, TPOBEAEHHOTO U3 TOM K€ TOYKU YTO U
HAKJIOHHAs K TOM e NMpsaMou, paBHa 6¢cM. HaiiauTte nivMHy NpOeKIMA HAKJIOHHOM.

3) 3 Touku A K JaHHOW IUIOCKOCTH O MPOBEJACHbI MEPHEHIUKYISp AA1 U JBe
Hakionuele AB u AC. CA1= 4,£ZABA; = 30°, LACA; = 60° a yrom Mexuay
HakJIOHHBIMU 90°. HaliTu paccTosiHME MEXK1y OCHOBAHUSAMU HAKJIOHHBIX.

4) U3 Toukn A K JaHHOW IUIOCKOCTH O NPOBEIEHBI MEpPHEeHAUKYIIp AA; U 1Be
HaksoHHbIe AB 1 AC, KaxJ1ast U3 KOTOPbIX HAKJIOHEHA K IJIOCKOCTH MOJ yriom 45°,
yrojl Mexay HakiaoHHbIMM 120°. PaccTosiHME MEXAY OCHOBAHHUSMH HaKJIOHHBIX
12cm. Haiitu paccTosiHuEe OT TOYKUA A 10 TJIOCKOCTH O.

5) Huaronamu kBaapata ABCD mnepecekatorcst B Touke O. M3 Toukn O npoBeln€H K
IJIOCKOCTH KBaapara neprneHaukyiassp OM. Haittu pacctossHue ot Ttouku M g0
croponsl BC, eciu AD = 6¢cm, OM = 4cwm.

Dopma 8b1NOIHEHUS 300aHUs; PEIICHUE 3a/1a4U.

CamocrosiTeibHas padora Nel2

3aoanue: CocTaBUTh BOIpOCHl MO TeMe «Bektopel» (He MeHee 6 BOIPOCOB C
OTBETaMH).

Dopma 8b1n0IHEHUs 3a0anUsl; BOIIPOCHI M0 3a1aHHON TeMe.
CamocrosiTeqbHas padora Nel3

3aoanue: cocTaBUTH TaOIHUIy OCHOBHBIX (hopmyn auddhepeHITUuPOBAHHS.
Dopma 6bINOIHEHUS 300aHUs. TAOIHIIA.

CamocrositesibHast padora Nel4

3aoanue: coctaButh KpoccBoph «lIpousBogHas.

Dopma evinoanenus 3a0anusl. KPOCCBOPA.

CamocrositesibHast padora NelS



3aoanue: coctaButh TecT «llepBoobpazHas»
Tect nmomkeH coxepkaTb He MeHee 6-7 3amaHWii M mo 3-4 OTBETa K KaXIOMY
3a/1aHUI0 (BEpHBIN TOJIBKO OJIMH). BKIIOUUTH 3ajaHUS ABYX BUOB:
Brruncienue nepBooOpa3HbIX pa3InyHbIX (PYHKIIMIMA.
2. Bobluucnenue nepBooOpa3HoOii, rpaduk KOTOPOU MPOXOIUT Yepe3 TOUKY C 3aJaHHBIMU
KOOpJMHATaMHU.
Dopma evinonenus 3a0anus. TECT.
Dopma evinoanenus 3a0anus. BHIIOJHEHUE TpaduiecKoi paboThI.
CamocrosiTtenbHas padora Nel6
3adanue: N3roTOBUTh MOJEIIN MHOTOTPAHHUKOB.
Dopma evinoaHenus 3a0anus; MOAEIb MHOTOTPAHHHUKA.
CamocrosiTtennbHas padora Nel7
3aoanue: cocTaBUThH npe3eHTano «CedeHus: IpU3Mbl U MUPAMUJIBI.

=

Dopma eblnonHeHus 3a0anus. TPe3eHTALHS.

CamocTosiTteibHas padora Nel8
3aoanue: U3roTOBUTH MOJICJIH TEJ BPAILICHHUS.
Dopma evlnoHeHus 3a0anusl; MOJIEThb Tella BpaleHusl.
CamocrosiTtesibHast padora Nel9
3aoanue: coctaButh npeszenranuio «lllap. BzaumHoe pacnonoskeHnue miockocTen mapay.

Dopma evlnoaHeHus 3a0anus. TPe3eHTAIHS.

CamocrosiTesibHast padora Ne2()
3aoanue: cocTaBUTh KPOCcCBOPA «MHOTOTpaHHUKI

Dopma 8b1n0IHEHUS 3A0aHUsL; KPOCCBOPI.

CamocrosTenbHas padora Ne21
3adanue: BBHITIOIHUTH IOMAITHIOI KOHTPOJIBHYIO paboTy «Tena BpameHus .

D. 6eckoHEYHO MHOTO;

E. wetsipe.

2. Kakoe u3 cienyrommx yTBEpKICHUN
HEBEPHO?

Hunuaap  MOXHO — MOJIY4YUTh B
pe3yiabTare:

A. BpalieHusi IpPsSMOYTOJIbHUKA BOKPYT
OJIHOM M3 €ro JuaroHajei;

B. BpameHns kBagpaTa BOKPYT OJIHOU
W3 €ro JuaroHaiei;

C. BpanieHusi IpsMOYTOJIbHUKA BOKPYT

Bapuanr 1 Bapuanrt 2

I. Ckonpko mmiIockocTed cummeTpuu | 1. CKOIBKO TUIOCKOCTEM CHUMMETPUH
UMeeT I1ap: MMEET KOHYC:

A. onny; A. onHy;

B. nse; B. nBe;

C. HU OJIHOW; C. CTOIBKO K€, CKOJIbKO ocel

CUMMETPHUH UMEET €r0 CEUCHHUE;

D. Hu oxHOI;

E. 6eckoHEeYHO MHOTO.

2. Kakoe u3 cineayromux yTBEPKIACHUN
BEPHO?

A. KaxJoe cedeHue Iapa sBIsSeTCS
Kpyrom;

B. kaxnoe ceuenme cdepnl sBIIETCS
Kpyrom;

C. KaxJ0e cedyeHue Iapa, IpoxoJisiiee
4yepes3 ero IEHTP, SIBISETCS KPYroM.




OJIHOM U3 €r0 CTOPOH;

D. BpamieHust npsiMOyroJibHUKa BOKPYT
ONHOW M3 TPSIMBIX COEAUHSIOIIMNX
CEpPEAUHBI JIBYX €T0 IPOTHUBOMOJIOKHBIX

3. Pa3BepTka OOKOBOI MOBEPXHOCTH
WIMHAPA SIBISETCA MPSIMOYTOIBEHUKOM,

JMaroHajgb KOTOPOro paBHa & cm, a yroi

CTOPOH.

. 30e.
3. Pa3BepTka OOKOBOW IOBEPXHOCTHU

MEXIY JAUaroHajasAMHu — Haiigure

iouaab O0KOBOM MOBEPXHOCTH

100810503 01 ()] SABJISICTCS KBaJIpaToM,
UAJIAHPA.

IWaroHalib KOoToporo paBHa [0 cwm.

Haiinure IUIOIIA/Ih OOKOBOM

IMOBCPXHOCTH NUIIUHAPA.

Dopma evinoHenus 3a0anusl.; BBITOJTHEHUE KOHTPOJIBHON paboTHl.

CamocrosiTenbHas pabora Ne22
3aoanue: co3naTh MPE3EHTAMNIO «DJIEMEHTHI KOMOUHATOPUKI).

Dopma eblnoaHeHus 3a0anus. TPE3eHTALHS.

CamocrosiTennbHas padora Ne23
3a0danue:  moaroToBUTH  cooOmieHWe — «VcTopus ~— TIPOUCXOXKIEHHUS  TEOPHH
BEPOSITHOCTEH» WM  CO3[aTh MPE3CHTANUI0  «DJIEMEHThl MaTeMaTHYeCKOH
CTaTUCTUKIY.
Dopma 6binoHeHUsL 3a0aHUs; COOOIICHUE I MPE3EHTAIINS.

3.2.3. Kommiexkr

(oHIa OLEHOYHBLIX CPeACTB /Ui NPOBeJAeHUsA
NMPOMEKYTOYHOM aTTeCTAIUM.

[IpenmeToM OIIEHKHU ABIAIOTCS YMEHHS U 3HaHud. [IpomexyTouHas aTTecTamus
IpOBOAMUTCS B (hOpMe IK3aMeHa.

Onenka  OCBOGHHS  AWCIUIUIMHBI — TPEIycMaTpUBACT  MCIOIb30BaHUE
HAKOIUTEIHHOW CHCTEMBI OIEHWBAaHMS M MPOBEJICHUE dK3aMeHa. B 3aBUCUMOCTH OT
pEUTHHTOBOTO Oajmia CTYJAEHT MOXKET OBITh OCBOOOXIEH OT MPOBEPKH OCBOCHHS Ha
9K3aM€eHe TOHM MJIM MHOM YaCTH JAUIAKTHYECCKUX €IUHUIL.

Bonpocsl 7151 MOATOTOBKH K IK3aMeHY

no ydyeOHou qucuuruinne I11.01 MaremaTruka

1. Marematnka B HayKe, TEXHUKE, OKOHOMHKE, WH(POPMAIMOHHBIX
TEXHOJIOTUSIX U MPAKTUYECKOU JIESITETbHOCTH.
2. Ucropust anreOpsl (OCHOBHBIE MNEPHUOJbI Pa3BUTHUS MATEMaTUKH Kak

HAaYKH, YYCHBIC U X BKJIaJ, BOSHUKHOBCHHC CI/IMBOHOB).



3. Pa3Bute moHsATUS O uHcie (MHOXECTBa, ApoOM, aOCONIOTHAs W
OTHOCHUTEJbHAS IOTPEIIHOCTh, OKPYTJICHHUE 110 HEIOCTATKY U H30BITKY).

4, KommnekcHple uncna (ymopsmodeHHas mapa, paBHBIC KOMILJICKCHBIS
qrcia, CyMMa, pa3HOCTh, CBOMCTBa CIIOKEHUs, anredOpanmdeckas (opma
KOMIUIEKCHOTO 4YHWCJIa, MHHMas EIWHMIIA, TMPOU3BEJACHHE KOMILICKCHBIX YHCEl,
CBOMCTBA MPOU3BEIICHHUS).

5. OCHOBBI ~ TPUTOHOMETPUH  (TPUTOHOMETPHYECKAs  OKPYKHOCTb,
pajgMaHHas Mepa Yriia, OmpejelieHHe CHHyca, KOCHHYyca, TaHT€HCa M KOTaHTeHCa
yriia, OCHOBHBIE TaOJIMUHbBIC 3HAUCHUS ).

6. Tpuronomerpuueckue QyHkiuu (rpaduk U CBOWCTBA CUHYCA, KOCHHYCA,
TaHT€HCAa U KOTAHI'€HCA).

7. dopmyitbl TPUTOHOMETPUH (OCHOBHBIE TPUTOHOMETPUUYECKUE
TOXJECTBA, (OPMYJIBI JBOWHOTO yriaa, QOpMYJIBI TMpPUBEIACHUSA, (OPMYJIbI
anredpanueckoi CyMmbl, (POpMyIIbl Mpeodpa3oBaHUs CYMMBI B IIPOU3BEICHHUE).

8. CrenenHas ¢GyHkuus (CTENEHb YMCIA, CBOWCTBA CTeneHed, rpaduk
CTENeHHON (DYHKITHN).

Q. [Toka3zatenbHast pyHKIMS (TMOKa3aTeNb CTETIEHH, CBOMCTBA MOKa3aTeleH,
rpaduK MoKa3aTeJIbHOW (YHKIINH).

10. Meronbl pemieHHs CTENEHHBIX W IOKA3aTENbHBIX  YpaBHEHUU
(Bo3BeneHHE B CTENEHb, MPUBEJACHHUE K OOIIEeMYy OCHOBaHHUIO, BBEJCHHUE HOBOU
MepeMEHHOM, TpapUIEeCKuil, BRIHECEHHE 00T MepeMEeHHOM 3a CKOOKY).

11. Jlorapudmuueckas ¢yHKkuus (TorapudmM TOJOXKHUTEIBHOTO YHCIA,
OCHOBHBIE CBOWCTBa Jorapudma, (HOpMYIbl UISI BBIYUCICHUS JIOTapudMa CyMMBI,
MIPOU3BEACHUS, PA3HOCTH U YACTHOTO, rpaduK JTorapupMuueckon GyHKIIHH).

12. T'paduku OCHOBHBIX »JJeMEHTapHBIX QyHKIUN (PyHKIUA, Tpadux
(GYHKITUH, TPOMEXYTOK 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh, O0OJIACTh OTPEICIICHHSI,
MHO>XECTBO 3HAYEHUH, YETHOCTh, HEUETHOCTh, OCHOBHBIC BUABI (PYHKITUI: THHEWHAS,
KBaJpaTU4Hasi, IpOOHO-TNHENHAs, PYHKIIUS KOPHS, UX rpaduKu U CBOMCTBA).

13. @®yHKMu ¥ uX Openenasl (BOZHUKHOBEHHE TEOPHH TMPEIEIIOB, Mpeael

(bYHKI_II/II/I B TOYKC, IICPBOC IIPpaBWJIO BBIYHUCIICHHC IIPCACIOB, OCHOBHEIC



HEONPEEICHHOCTH U METOJbl UX PACKPBITHS, TEOPEMBI O MPEACIBHOM NEPEXOJE B
PaBEHCTBE U HEPABEHCTBE).

14. YucnoBasi mOCIIE€IOBATEIbHOCTh (CXOJIUMOCTb, YCJIOBHUS CXOIUMOCTH,
BHIBI TociienoBaTeabHoCcTel BBII u BMII).

15.  OxpecTHOCTb TOYKH M OJHOCTOPOHHME Mpeaeibl (OKPECTHOCTh TOYKH,
MPaBOCTOPOHHSISI U JIEBOCTOPOHHSSI OKPECTHOCTH, «CTPEMIJICHHE» K TOUKE CJeBa U
CIpaBa, OJJTHOCTOPOHHUE MPEEIIbI).

16. 3ameuarenbHble Npeesbl (MEPBBIM M BTOPOHM 3aMedareiabHbIe MPEebl,
TabMuIla HSKBUBAJICHTHOCTEW OECKOHEYHO MalbIX (YHKIUH, HENPEepPhIBHOCTH
byHKIUN).

17. TlpousBoaHbie (reOMETpUUYECKHN W (U3MYECKUN CMBICI, MPOU3BOAHAS
byHKIIMU, TPOM3BOIHAS (PYHKIIMHU KaK KacaTelbHas K rpaduky).

18. TIlpaBuna HaXO0XACHUS MPOM3BOIHBIX (Tabnuia OCHOBHBIX
IIPOU3BOJIHBIX, OCHOBHBIE MTPABUJIA: CYMMBI, PA3HOCTH, IIPOU3BEJACHHS M YaCTHOTO).

19. IIpousBonHast pyHKIUMU 3aJlaHHON HE SIBHO, MapaMeTpuuecku ((pyHKIIUs
3aJlaHa He SBHO, apaMEeTPUUYECKU, KaK HAXOIUTh MPOU3BOIHYIO TAKOH (YHKIINHN).

20. IlpumeneHue TPOM3BOJHOM K HCCIeNOBaHMIO (QyHKIMH (CXema
uccienoBanus GyHKuu, nuddepeHnupyeMas Ha HHTEpBajie QyHKINs, KpUTHIECKas
TOYKA SKCTPEMYyMa).

21. Haxoxnenue HauOOJBIIETO M HAUMEHBIIETO 3HAYCHUS HEMPEPBIBHON
(YHKIMM Ha TMPOMEXKYTKE (HaXOXKJIE€HHWE HAUOOJbIIEro W HAaUMEHbBIIEro 3HAa4YeHUS,
OCHOBHBIE 3Talbl B PEUICHUH 33Ja4 HAa HAXOXJICHWE HAaUMEHBIIET0 U HauOOJIBIIETo
3HAYECHUS).

22.  AKCUOMBI CTEPEOMETPHH U CJIEICTBUS U3 HUX (CTEPEOMETPHS, OCHOBHBIE
OOBEKTHl CTEPEOMETPHH, AKCHOMa, OCHOBHBIE aKCHOMBI: 1-5, oObemHas ¢urypa,
reOMETPUYECKOE TEJIO, paBHbIE (DUTYpBl, 00BEM T€OMETPUYECKOro Tena, eIWHUIA
o0BbeMa, paBHOBEJIMKHUE TEIa).

23. BzanMHOe pacmojOXeHHE MPSAMBIX B MPOCTPAHCTBE (CIyyau B3aUMHOTO
pacmonoXeHuss  MOPSMBIX B IPOCTPAHCTBE,  ONpeAeNieHHe W IpHU3HAK

CKPCIIMBAOIINXCA IIPAMBIX, HAXOXACHUC yIJla MCKIY IIPAMBIMH B HpOCTpaHCTBe).



24. TlapanneabHOCTh NPSIMOM M IJIOCKOCTH, MapaUIeIbHOCTh TUIOCKOCTEH,
NEPHEHAUKYIIPHOCTh NPSIMOM M IUIOCKOCTH, NEPHEHAMKYISAPHOCTh IIOCKOCTEH
(mapasmienbHble MJIOCKOCTH, MNEPHNEHAUKYJSPHBbIE IUIOCKOCTH, YTBEp)KIAeHue 1-2,
npsiMasi TIEPIICHIUKYJIIPHAsT TJIOCKOCTH, MPU3HAK MEPIEeHIUKYISIPHOCTH TPSIMON U
IJIOCKOCTHU, CBOMCTBA NEPHEHAUKYIAPHON NPSIMON U MIOCKOCTH).

25. llepnieHauKyasip W HaKJIOHHAs (HAKJIOHHAs, OCHOBaHWUE HAKJIOHHOM,
NEPIEeHIUKYJISP, OCHOBaHWE MEPHNEHAUKYISApa, JJIMHA NEPIEeHIUKYISIpa, MPOEKIUs
HAKJIOHHOM, YTrOJI MEKy HAKJIOHHOM U TUIOCKOCTBIO).

26. Teopema o Tpex nepneHAMKyJspax (HOopMyIUpOBKa U JI0KA3aTEIbCTBO
OpsIMOM U 0OPaTHOI TEOPEMBI).

27. JlexapToBa CHCT€Ma KOOPJIWHAT, pACCTOSTHUE MEXJIYy TOYKaMHU,
KOOpJIMHATBHI CEpeIMHbl OTpe3Ka (JIeKapToBa CHUCTEMa KOOpJAWHAT, (dopmyna s
HAXOXJICHUSI PACCTOSHUSA MEXAy TOYKAMH, aJTOPUTM HAXOXKIACHUS CEPEINHBI
OTpe3Ka).

28. Bexrtoppl u peiicTBUS HaA HUMH  (BEKTOp, COHAIpaBJICHHbIE,
IPOTUBOMOJIOKHO HAIMPABICHHBIE, KOJUIMHEApHbIE BEKTOPBL, JJIMHA BEKTOPA,
HYJIEBOM BEKTOp, €AMHUYHBIA BEKTOp, PAaBHbIE BEKTOpA, MPABHIIO TPEYrOJIbHUKA U
napajieiorpaMma Uil HaXOXKJIEHHS CYMMbl BEKTOPOB, CBOMCTBAa CIIOKEHUS
BEKTOPOB, Pa3HOCTh BEKTOPOB, YMHOKCHHE BEKTOPA Ha YUCIIO).

29. Iloctpoenue cedeHnii OOBEMHBIX GHUTYp (QJITOPUTM TOCTPOCHHS
CeUeHHUH, 3aJaud Ha IOCTPOCHHME CEUEHWH B mapauieienunene, kKyode, NpusMme,
TeTpa’ape, MUPAMHUIE).

30.  [IByrpaHHBII yrona (ABYrpaHHBIA YTroJl, HAXOX/EHUE IBYTPAHHOTO YTJia
MEKy TIOCKOCTSIMU).

31. OcuoBable (urypsl o Teme «Tena BpameHus» (MUIXHIP, KOHYC, Iap |
ctepa).

32. IlpaBunbHbIE MHOTOTPAaHHUKH (TPaBWIIbHBIE MHOTOTPAHHUKH, BH/IBI,
CBOMCTBa, TeopeMa Diiepa, NPUMEPHI U3 aAPXUTEKTYPHI).

33. OcHOBHBIE TIOHSATUS KOMOWHATOPHKH (COUETaHHWS, pPa3MEIICHUS,

MEPECTAaHOBKU C TMOBTOPEHUSIMU U 0€3, CiyyallHOe COOBITHE M €ro BEPOSTHOCTD,



CJIO’K€HHME U YMHOKE€HHE BeposiTHOCTEH, OuHOM HbloToHa, Tpeyronbauk [Tackans).

34.  OCHOBHbIE IOHATHS TEOPUHU BEPOSITHOCTEN (KJIACCUUYECKOE OIPEEIICHHE,
BUJIbI COOBITHII: BOBMOXHOE, HEBO3MOKHOE, COBMECTHOE, HECOBMECTHOE, 3aBHCUMOE,
HE3aBUCUMOE, PABHOBO3MOXHbBIE, CJI0KEHUE U YMHOKEHUE BEPOSITHOCTEN).

35. OcHOBHBIE TIOHSATHUS MAaTeMaTUYECKOM CTAaTUCTUKU  (CTAaTUCTHKA,
CTaTHUCTHYECKas XapaKTEepUCTHKA, YEeM 3aHMMAeTCsl CTAaTUCTUKA, IPHUMEPHI
CTaTUCTHUYECKUX XapakTEepPUCTHK: cpeaHee apudmeTndeckoe, Moja, pa3Max,
MeJiMaHa, TabJauIlbl, TUarpaMmbl, rpaduku, PyHKIINUN).

36. IlepooOpasznas QyHkuu (MOHATHE TMEepBOOOpa3HON GYHKIUU C
npUMepaMu).

37. Heonpenenennblii wuHTErpan (MHTETpas, METOAbl HHTETPUPOBAHUS,
MHTETPUPOBAHHUE 3aMEHOM NIEPEMEHHON, HHTEIPUPOBAHUE IO YACTSIM)

38.  OmpeneneHHblit HHTErpal (T€OMETPUUECKUN CMBICI, CBOWCTBA, opMyIia
Hrerorona-JleitoHuUIA, aITOPUTM BBIYHCIICHMUS)

39. 0OO0BeM u ero usMmepeHue (OCHOBHbIC (GUTYPBHI U UX (OPMYJIBI 00BEMA,
Iomaab 0OKOBOI MOBEPXHOCTH)

Busersl 1J151 NpoBeleHUs MPOMEKYTOUHOM aTTeCTAIUM

no yuyeoHou qucuumianne I1.01 MaremaTuka

MHUHUCTEPCTBO HAYKU U BBICHIEI'O OGPA30OBAHUS P®
®OI'BOY BO «bpsiHCKHI TOCYIapCTBEHHBIN TEXHUUECKU YHUBEPCUTET

[Monmurexunueckuit koemk (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHALIMOHHBI
«6 OHTAX, TEXHHYECKOE BILIET Nel Mpencenareas MK
ODCIYKUBATHE H PEMOHT 110 y4e0Hoii JucuMInHe __ /Jlasapesa JLA.

MPOMBIIIJIICHHOT'O

.01 MATEMATHUKA
obopynoBaHus (TI0 OTPACIIAM)»

3ananue

1. OCHOBBI TPUTOHOMETPHH.
2. PemuTe mpakTHYECKyTO 3a1a9y.




MUMWHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCKHi rocyqapcTBeHHbIN TexHnYeckuil yausepeute™ (BI'TY)

[Honurexuunueckuit komemx (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
((6 OHTaX, TCXHUYCCKOC BWJIET Ne2 Hpe)lce)laTe.nb HHK
ODCIYHHUBARHE 1 PEMOHT 10 y4eOHOH TUCHUIINHE /JTazapeBa JLA.

MMPOMBIIIJIICHHOT'O

.01 MATEMATHKA
00opyoBaHus (II0 OTPACIIAM)»

3aganue

1. Jlorapudmuueckast GyHKIMS.
2. Pemnte mpakTUYECKYIO 3a1auy.

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHckuil rocyrapcTBeHHbIN TexHnyeckuii yausepeute™ (BI'TY)

[Tomurexunueckuii koyemk (ITK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAHI/IOHHLII71
) OHTaX, TCXHHYECKOE BIJIET No3 Ipencexarens MK
OOCTYKUBAHIC N PEMOHT 110 y4eGHOIi AUCHHUILTHHE /Jazapesa JLA.

MIPOMBIIIEHHOTO
00opynoBaHus (IO OTPACIISIM)»

II1.01 MATEMATHUKA

3aganue

1. AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.
2. Pemmte mpakTUYeCKyro 3a1a4y.

MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsiHCKMIt rocy1apcTBEHHBIN TexHuueckuii yausepeute (BI'TY)

[Tomurexanueckuit kosutex (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M 9K3AMEHALIMOHHbIN
«6 OHTAk, TEXHUUECKOE BIUIET Ned Mpencenarens MK
ODCTYKUBAHUC U PEMOHT 110 y4eGHON IMCHuInHe /Tasapesa JLA.

MIPOMBIIIIEHHOTO
00opy0BaHus (110 OTPACIISAM)»

II1.01 MATEMATHUKA

3aganue

1. [IpumeHeHre TPOU3BOHOM K UCCIICIOBAHUIO (PYHKIIUH.

2. PemuTe mpakTHYeCKyro 3a1a9y.




MUMWHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCKHi rocy1apcTBeHHbIN TexHrnYeckuii yausepeute (BI'TY)

[Honurexuunueckuit komemx (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTAX, TCXHUYECKOEC BILIET NoS Tpencenarens MK
ODCIYHHMBARHE 1 PEMOHT 1o y4eOHOH JUCHUIINHE /JTazapeBa JLA.

MPOMBIIIJIICHHOT'O

IA.01 MATEMATHKA
00opynoBaHus (II0 OTPACIIAM)»

3aganue

1. [TocTpoenue ceueHuit 00bEMHBIX PUTYP.
2. Pemte mpakTUYeCcKyro 3aauy.

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHckuil rocyrapcTBeHHbIN TexHnyeckuii yausepeute (BI'TY)

[Tomutexunueckuii koymemk (ITK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAI_II/IOHHLII71
«6 OHTAX, TEXHUYECKOE BWJIET Ne6 Ipencexarens MK
00CITY’KHBAHNC N PCMOHT 10 Y4eOHOM TMCHUIIMHE /Jlazapesa JLA.

IIPOMBIIIJICHHOT'O

IJ1.01 MATEMATHUKA
00opynoBaHus (IO OTPACIISIM )»

3aganue

1. KoMIuIeKCHbBIE YnCIIa.
2. Pemute mpakTHYeCKyro 3a1a9y.

MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCKMIA rocy1apCTBEHHBIN TexHuueckuii yausepeute (BI'TY)

[Momurexanueckuit koemk (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M SK3AMEHAILIMOHHbIN
«IMOHTaX, TCXHHYCCKOC BI/IJIET N‘.’7 HpencenaTenb HHK
O6CJ’Iy)KI/IBaHI/Ie nu peMOHT o /_T[ .H A
MDOMEILILIEHHOTO Io y‘lﬁﬁHOI/l OTUCHHUIIJINHEC a3apeBa AL
P 101 MATEMATHKA

000opy0BaHuUs (110 OTPACIISM)»




3apanue

1. OcHOBHBIE MOHATHS TEOPUU BEPOSITHOCTEH.
2. Pemnte npakTUYECKyIO 3a7auy.

MUWHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsiHCcKui rocyqapcTBeHHbIN TexHrnueckuii yausepeute (BI'TY)

[Honurexuunueckuit komemx (IIK BI'TY)

CrnenuaasHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaX, TEXHUYECKOE BIUIET NeS Mpencenarens K
ODCIYHHMBARHE 1 PEMOHT 1o y4eOHOH JUCHUIINHE /JTazapeBa JLA.

MIPOMBIIIJIICHHOT'O

IA.01 MATEMATHKA
00opynoBaHus (II0 OTPACIIAM)»

3aganue

1. [lepnieHAUKYIAp U HAKJIOHHAS.
2. Pemmte mpakTUYEeCKyIo 3aauy.

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OGPA30BAHUS P®
®OI'BOY BO «bpsiHCKMIA TOCY1apCTBEHHBIN TexHUYecKrid yHUBepcuTeT (BI'TY)

[Tomurexunueckuii koyemk (ITK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAI_II/IOHHLII71
«6 OHTAX, TEXHUYECKOE BWJIET Ne9 Ipencexarens MK
00CIYXHBaHHC 1 pPCMOHT 10 Y4eOHOM TMCHUIIMHE ___ [Ja3apema JI.A.

IIPOMBIIIJICHHOT'O

IJ1.01 MATEMATHUKA
00opynoBaHus (IO OTPACIISIM)»

3ananue

1. OcHOBHBIE TIOHATHS MAaTEMATHYECKOU CTATUCTHKHU.
2. Pemute mpakTHYeCKyrO 3a1a9y.

MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCKMIt rocy1apcTBEHHbIN TexHuueckuii yausepeute (BI'TY)

[Momurexunueckuit koemk (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MoOHTaxX, TEXHUYECKOE BILIET Nel0 IMpencenarens MK
00CITy’)KUBaHUE U PEMOHT N
DOMBIILICHHOLO 10 y4eOHOH TUCHUIINHE /JTazapeBa JLA.
P 101 MATEMATHKA

000opy0BaHus (110 OTPACIISIM)»




3apanue

1. ®opmynbl TPUTOHOMETPUH.
2. Pemnte npakTUYECKyIO 3a7auy.

MUWHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCcKui rocyqapcTBeHHbIN TexHrnueckuii yausepeute (BI'TY)

[Honurexuunueckuit komemx (IIK BI'TY)

CrnenuaasHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaX, TEXHUYECKOE BIUIET Noll Mpencenarens K
ODCIYHHMBARHE 1 PEMOHT 1o y4eOHOH JUCHUIINHE /JTazapeBa JLA.

MIPOMBIIIJIICHHOT'O

IA.01 MATEMATHKA
00opynoBaHus (II0 OTPACIIAM)»

3ananue

1. MaremaTuka B HayKe, TEXHUKE, JKOHOMUKE, HHPOPMAITMOHHBIX
TEXHOJIOTHSX M TIPAKTUUECKOU JTEeATEITHHOCTH.

2. Pemmte mpakTUYeCcKyro 3aauy.

MHUHUCTEPCTBO HAYKU U BBICHHEI'O OGPA30BAHUS P®
OI'BOY BO «bpsiHCKMIA TOCY1apCTBEHHBIN TexHUYecKHid yHIBEepcuTeT (BI'TY)

[Tomurexunueckuii koyemk (ITK BI'TY)

CnenuaiabHocts 15.02.12

«MOHTaX, TEXHUYECKOE 3K3AMEHALIMOHHBI
OGCIVKIBAIE H DEMOHT BIJIET Nel2 Ipencenarens MK
" P 10 Y4eOHOM TMCHUIIMHE ___ [Ja3apema JI.A.

IIPOMBIIIJICHHOT'O

I1.01 MATEMATHUKA
00opynoBaHus (IO OTPACIISIM )»

3ananmue

1. BzaumHO€ pacroyioKeHHe MPSMbBIX B TIPOCTPAHCTBE.
2. PemuTe mpakTHYeCKyIO 3a1a9y.

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA P®
OI'bOY BO «bpsiHCKMit rocy1apcTBEHHbIN TexHuueckuii yausepeute (BI'TY)

[Momurexanueckuit koemk (IIK BI'TY)




CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaX, TEXHUYECKOE BWJIET Nel3 Ipencenarens MK
00CIYXHBAHHC 1 PCMOHT 10 Y4eOHOU AUCHUILINHE ___ [Jazapema JI.A.

MMPOMBIIIJIICHHOT'O

n1.01 MATEMATHUKA
obopynoBaHus (TI0 OTPACIISIM)»

3aganue

1. I'paduku OCHOBHBIX 3€MEHTAPHBIX PYHKIUH.
2. Pemnte npakTUYeCKyIo 3aauy.

MUWHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHcKui rocyrapcTBeHHbIN TexHrnueckuit yausepeute (BI'TY)

[Honmurexunueckuit komemx (IIK BI'TY)

ChnenuajabHocth 15.02.12

M 3K3AMEHAIIMOHHBIN
((6 OHTaX, TEXHUYCCKOC BWIET Nel4 Hpe}]ce}]aTe.ﬂb HHK
ODCIYKHBARHE 1 PEMOHT o y4e0HO JUCIHUILIHHE /JTazapeBa JLA.

IMPOMBIIIJIICHHOT'O

I1.01 MATEMATHUKA
000pynoBaHus (IO OTPACIISIM)»

3aganue

1. OcHoBHbIe Qurypsl o Teme «Tena BpaleHus».
2. PemuTe mpakTHUecKyro 3a1aqy.

MHUHUCTEPCTBO HAYKU U BBICHIEI'O OGPA30OBAHUS P®
OI'BOY BO «bpsHCKmii rocy1apCcTBEHHbIN TexHu4eckuii yauBepeute™ (BI'TY)

[Tomurexunuecknii koyemk (ITK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHALIMOHHBI
; OHTaX, TEXHUYECKOE BWIET Nol5 Mpencenarensn K
OOCTY)KUBAHNC U PCMOHT 10 y4eOHOH TUCHHIJIMHE __ [Ja3apema JI.A.

IIPOMBIIIJICHHOT'O

MJ1.01 MATEMATUKA
obopynoBaHus (0 OTPaCIIsAM)»

3ananmne

1. [MapamienbHOCTH OPSIMOM M TUIOCKOCTH, TAPaJUIEbHOCTD IJIOCKOCTEH,
MEPIEHAUKYIIAPHOCTD MPSMOU U IJIOCKOCTH, NEPIIEHAUKYIISIPHOCTD INIOCKOCTEN.

2. PemuTe mpakTHYECKyIO 3a71a9y.




MUMWHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCKHI rocy1apcTBeHHbIN TexHnueckuii yausepeute (BI'TY)

[Honurexuunueckuit komemx (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
((6 OHTaX, TCXHUYCCKOC BWIET Nel6 Hpe)lce)laTe.Hb HHK
ODCIYHHUBARHE 1 PEMOHT 10 y4eOHOH TUCHUIINHE /JTazapeBa JLA.

MMPOMBIIIJIICHHOT'O

IA.01 MATEMATHKA
00opyoBaHus (II0 OTPACIIAM)»

3aganue

1. ®yHKUMHU U UX TIPEICTIBI.
2. Pemnte npakTUYECKyIO 3a1a4y.

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHckuil rocyrapcTBeHHbIN TexHrnyeckuii yausepeute™ (BI'TY)

[Tomutexunuecknit kosuemk (IIK BI'TY)

CrnenuaiabHocts 15.02.12

«MOHTaX, TEXHHIECKOE 3K3AMEHALMOHHBI
obcn I/IB;HI/IG 1 PEMOHT BUJIET Nel7 Hpencenarens MK
o P 1o y4eOHOi AHCIUIIHHE /JTazapesa JLA.

IIPOMBIIIJIICHHOT'O

IJ1.01 MATEMATHUKA
00opynoBaHus (IO OTPACIISIM )»

3ananue

1. HaxoseHre HanOObIIero 1 HAMMEHBIIIETO 3HAUYCHUS HETPEPHIBHOM
GyHKIMHM Ha TTPOMEXKYTKE.

2. PemuTe mpakTHYeCKyIO 3a1a9y.

MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsHCKMIA rocy1apcTBEHHBIN TexHuueckuii yausepceute (BI'TY)

[Momurexunueckuit komnemk (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
; OHTaX, TEXHUYECKOE BWIET Nel8 Ipeacenarens INIK
OOCTY)KUBAHNC U PEMOHT 10 y4eOHOl AMCHUILIHHEe __ [JTazapesa JL.A.

MPOMBIIIJIICHHOT'O

II1.01 MATEMATHUKA
o0opynoBaHus (10 OTPACIISAM)»




3apanue

1. TpuronoMmerpuyeckue QyHKIHH.
2. Pemnte npakTUYECKyIO 3a7auy.

MUWHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCcKui rocyqapcTBeHHbIN TexHrnueckuii yausepeute (BI'TY)

[Honurexuunueckuit komemx (IIK BI'TY)

CrnenuaasHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaX, TEXHUYECKOE BIUIET Nol9 Mpencenarens K
ODCIYHHMBARHE 1 PEMOHT 1o y4eOHOH JUCHUIINHE /JTazapeBa JLA.

MIPOMBIIIJIICHHOT'O

IA.01 MATEMATHKA
00opynoBaHus (II0 OTPACIIAM)»

3aganue

1. Uctopus anreOpsi.
2. Pemmte mpakTUYEeCKyIo 3aauy.

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OGPA30BAHUS P®
®OI'BOY BO «bpsiHCKMiA TOCy1apCTBEHHBIN TexHUYecKuid yHIBepcuTeT (BI'TY)

[Tomurexunueckuii koyemk (ITK BI'TY)

CrnenuaiabHocts 15.02.12

«MOHTaX, TEXHUYECKOE 3K3AMEHALIMOHHBII
OGCHYKHBAHHE H PEMOHT BHJIET Ne20 Hpencenarens MK
-~ P 10 Y4eOHOM TMCHUIIMHE ___ [Ja3apema JI.A.

IIPOMBIIIJICHHOT'O

IJ1.01 MATEMATHUKA
00opynoBaHus (IO OTPACIISIM)»

3ananue

1. JlexapToBa cucteMa KOOPJIUHAT, PACCTOSHHE MEXTy TOUYKaMU, KOOPIUHATHI
CEpEIUHbI OTPE3Ka.

2. PemuTe mpakTHYecKyro 3a1aqy.

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA P®
OI'BOY BO «bpsiHCKMit rocy1apcTBEHHbIN TexHuueckuii yausepeute (BI'TY)

[Momurexanueckuit koemk (IIK BI'TY)




CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaX, TEXHUYECKOE BWJIET No21 Ipencenarens MK
00CIYXHBAHHC 1 PCMOHT 10 Y4eOHOU AUCHUILINHE /JTazapesa JLLA.

MMPOMBIIIJIICHHOT'O

n1.01 MATEMATHUKA
obopynoBaHus (TI0 OTPACIISIM)»

3aganue

1. 3ameuaTenbHbIC PEACIIbI.
2. Pemnte npakTUYeCKyIo 3aauy.

MUWHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHcKui rocyqapcTBeHHbIN TexHryeckuit yausepeute (BI'TY)

[Honmurexunueckuit komemx (IIK BI'TY)

ChnenuajabHocth 15.02.12

M 3K3AMEHAIIMOHHBIN
((6 OHTaX, TEXHUYCCKOC BWJIET Ne22 Hpe}]ce}]aTe.ﬂb HHK
ODCIYKHBARHE 1 PEMOHT o y4e0HO JUCIHUILIHHE /JTazapeBa JLA.

IMPOMBIIIJIICHHOT'O

I1.01 MATEMATHUKA
000pynoBaHus (IO OTPACIISIM)»

3aganue

1. OcHOBHBIE MOHATUS KOMOWHATOPUKH.
2. PemuTe mpakTHUecKyro 3a1aqy.

MHUHUCTEPCTBO HAYKU U BBICHIEI'O OGPA30OBAHUS P®
OI'BOY BO «bpsHCKmii rocy1apCcTBEHHbIN TexHu4eckuii yauBepeute™ (BI'TY)

[Tomurexunuecknii koyemk (ITK BI'TY)

CrnenuaiabHocts 15.02.12

M SK3AMEHALIMOHHBIN
! OHTaXX, TEXHUYECKOE BILIET No23 Ipencenarens MK
OOCTY)KUBAHNC U PCMOHT 10 y4eOHOH TUCHHIJIMHE /Jlazapesa JL.A.

IIPOMBIIIJICHHOT'O

MJ1.01 MATEMATUKA
obopynoBaHus (0 OTPaCIIsAM)»

3ananmne

1. IIpaBmIbHBIE MHOTOTPAHHHKH.
2. PemuTe mpakTHYECKyIO 3a71a9y.

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCcKmii rocy1apcTBeHHbIN TexHuueckuii yausepeute (BI'TY)

[Momurexanueckuit kowemk (IIK BI'TY)




CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaX, TEXHUYECKOE BWJIET No24 Ipencenarens MK
00CIYXHBAHHC 1 PCMOHT 10 Y4eOHOU AUCHUILINHE /JTazapesa JLLA.

MMPOMBIIIJIICHHOT'O

n1.01 MATEMATHUKA
obopynoBaHus (TI0 OTPACIISIM)»

3aganue

1. O6bem u ero u3MepeHue.
2. Pemnte npakTUYeCKyIo 3aauy.

MUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUA P®
OI'BOY BO «bpsiHcKui rocyqapcTBeHHbIN TexHnyeckuii yausepeure (BI'TY)

[Honmurexunueckuit komemx (IIK BI'TY)

ChnenuajabHocth 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaXX, TCXHHYICCKOE BEIUIET No25 Mpencenares MK
ODCIYKHBARHE 1 PEMOHT N0 y4eOHO JUCIUILIHHE /JTazapeBa JLA.

IMPOMBIIIJIICHHOT'O

I1.01 MATEMATHUKA
000pynoBaHus (IO OTPACIISIM)»

3aganue

1. YucnoBas mocie0BaTeIbHOCTb.
2. PemuTe mpakTHUecKyro 3a1aqy.

MHUHUCTEPCTBO HAYKU U BBICHIEI'O OGPA30OBAHUS P®
OI'BOY BO «bpsHCKmii rocy1apCTBEHHBIN TexHu4ecKuii yauBepcute (BI'TY)

[Tomurexunuecknii koyemk (ITK BI'TY)

CrnenuaiabHocts 15.02.12

M SK3AMEHALIMOHHBIN
! OHTaXX, TEXHUYECKOE BIIET Ne26 Ipencenarens MK
OOCTY)KUBAHNC U PCMOHT 10 y4eOHOH TUCHHIJIMHE /Jlazapesa JL.A.

IIPOMBIIIJICHHOT'O

MJ1.01 MATEMATUKA
obopynoBaHus (0 OTPaCIIsAM)»

3ananmne

1. IIpou3BoHBIE.
2. PemuTe mpakTHYECKyIO 3a71a9y.

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCcKmii rocy1apcTBeHHbIN TexHuueckuii yausepeute (BI'TY)

[Momurexanueckuit kowemk (IIK BI'TY)




CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaX, TEXHUYECKOE BWJIET No27 Ipencenarens MK
00CIYXHBAHHC 1 PCMOHT 10 Y4eOHOU AUCHUILINHE ___ [Jazapema JI.A.

MMPOMBIIIJIICHHOT'O

n1.01 MATEMATHUKA
obopynoBaHus (TI0 OTPACIISIM)»

3aganue

1. OnpeneneHHbIil HHTETpAJL.
2. Pemnte npakTUYeCKyIo 3aauy.

MUWHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHcKui rocyqapcTBeHHbIN TexHnyeckuii yausepeure (BI'TY)

[Honmurexunueckuit komemx (IIK BI'TY)

ChnenuajabHocth 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaXX, TCXHHYICCKOE BEIUIET No28 Mpencenares MK
ODCIYKHBARHE 1 PEMOHT o y4e0HO JUCIHUILIHHE /JTazapeBa JLA.

IMPOMBIIIJIICHHOT'O

I1.01 MATEMATHUKA
000pynoBaHus (IO OTPACIISIM)»

3aganue

1. OkpecTHOCTH TOUYKH U OJTHOCTOPOHHUE MPEIEIIbI.
2. PemuTe mpakTHUecKyro 3a1aqy.

MHUHUCTEPCTBO HAYKU U BBICHIEI'O OGPA30OBAHUS P®
OI'BOY BO «bpsHCKmii rocy1apCcTBEHHbIN TexHu4eckuii yauBepeute™ (BI'TY)

[Tomurexunuecknii koyemk (ITK BI'TY)

CrnenuaiabHocts 15.02.12

M SK3AMEHALIMOHHBIN
! OHTaXX, TEXHUYECKOE BIJIET Ne29 Ipencenarens MK
OOCTY)KUBAHNC U PCMOHT 10 y4eOHOH TUCHMILJIMHE __ [Ja3apema JI.A.

IIPOMBIIIJICHHOT'O

MJ1.01 MATEMATUKA
obopynoBaHus (0 OTPaCIIsAM)»

3ananmne

1. Pa3BuTHe MOHATHS O YHCIIC.
2. PemuTe mpakTHYECKyIO 3a71a9y.

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCcKmii rocy1apcTBeHHbIN TexHuueckuii yausepeute (BI'TY)

[Momurexanueckuit kowemk (IIK BI'TY)




CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaX, TEXHUYECKOE BILIET Ne30 Ipencenarens MK
00CIYXHBAHHC 1 PCMOHT 10 Y4eOHOU AUCHUILINHE ___ [Jazapema JI.A.

MMPOMBIIIJIICHHOT'O

n1.01 MATEMATHUKA
obopynoBaHus (TI0 OTPACIISIM)»

3aganue

1. [IpaBuna HaxoXACHUS MPOU3BOIHBIX.
2. Pemnte npakTUYeCKyIo 3aauy.

MUWHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHcKui rocyqapcTBeHHbIN TexHnyeckuii yausepeure (BI'TY)

[Honmurexunueckuit komemx (IIK BI'TY)

ChnenuajabHocth 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaXX, TCXHHYICCKOE BEIUIET Ne31 Mpencenares MK
ODCIYKHBARHE 1 PEMOHT o y4e0HO JUCIHUILIHHE /JTazapeBa JLA.

IMPOMBIIIJIICHHOT'O

I1.01 MATEMATHUKA
000pynoBaHus (IO OTPACIISIM)»

3aganue

1. Crenennas GyHKIIUS.
2. PemuTe mpakTHUecKyro 3a1aqy.

MHUHUCTEPCTBO HAYKU U BBICHIEI'O OGPA30OBAHUS P®
OI'BOY BO «bpsHCKmii rocy1apCcTBEHHbIN TexHu4eckuii yauBepeute™ (BI'TY)

[Tomurexunuecknii koyemk (ITK BI'TY)

CrnenuaiabHocts 15.02.12

M SK3AMEHALIMOHHBIN
! OHTaXX, TEXHUYECKOE BILIET No32 Ipencenarens MK
OOCTY)KUBAHNC U PCMOHT 10 y4eOHOH TUCHHIJIMHE __ [Ja3apema JI.A.

IIPOMBIIIJICHHOT'O

MJ1.01 MATEMATUKA
obopynoBaHus (0 OTPaCIIsAM)»

3ananmne

1. TokazaTenbHast GyHKIIUS.
2. PemuTe mpakTHYECKyIO 3a71a9y.

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCcKMit rocy1apcTBeHHbIN TexHuueckuii yausepeute™ (BI'TY)

[Momurexanueckuit kowemk (IIK BI'TY)




CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaX, TEXHUYECKOE BWJIET No33 Ipencenarens MK
00CIYXHBAHHC 1 PCMOHT 10 Y4eOHOU AUCHUILINHE /JTazapesa JLLA.

MMPOMBIIIJIICHHOT'O

n1.01 MATEMATHUKA
obopynoBaHus (TI0 OTPACIISIM)»

3aganue

1. Metopsl pelieHus CTENEHHBIX U MOKa3aTeNIbHBIX YPaBHEHUN.
2. Pemnte npakTUYeCKyIo 3aauy.

MUWHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHcKui rocyqapcTBeHHbIN TexHnyeckuii yausepeure (BI'TY)

[Honmurexunueckuit komemx (IIK BI'TY)

ChnenuajabHocth 15.02.12

M 3K3AMEHAIIMOHHBIN
((6 OHTaX, TEXHUYCCKOC BWJIET Ne34 Hpe}]ce}]aTe.ﬂb HHK
ODCIYKHBARHE 1 PEMOHT o y4e0HO JUCIHUILIHHE /JTazapeBa JLA.

IMPOMBIIIJIICHHOT'O

I1.01 MATEMATHUKA
000pynoBaHus (IO OTPACIISIM)»

3aganue

1. Teopema o Tpex NnepneHANKYISIpax.
2. PemuTe mpakTHUecKyro 3a1aqy.

MHUHUCTEPCTBO HAYKU U BBICHIEI'O OGPA30OBAHUS P®
OI'BOY BO «bpsHCKmii rocy1apCcTBEHHbIN TexHu4eckuii yauBepeute™ (BI'TY)

[Tomurexunuecknii koyemk (ITK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHALIMOHHBI
; OHTaX, TEXHUYECKOE BWIET No35 Mpencenarensn K
OOCTY)KUBAHNC U PCMOHT 10 y4eOHOH TUCHHIJIMHE /Jlazapesa JL.A.

IIPOMBIIIJICHHOT'O

MJ1.01 MATEMATUKA
obopynoBaHus (0 OTPaCIIsAM)»

3ananmne

1. BekTophl 1 1eUCTBUS HAJlT HUMH.
2. PemuTe nmpakTHUeCKyIO 3a71a49y.

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCcKmii rocy1apcTBeHHbIN TexHuueckuii yausepeute (BI'TY)

[Momurexanueckuit kowemk (IIK BI'TY)




CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaX, TEXHUYECKOE BILIET Ne36 Ipencenarens MK
00CIYXHBAHHC 1 PCMOHT 10 Y4eOHOU AUCHUILINHE /JTazapesa JLLA.

MMPOMBIIIJIICHHOT'O

I11.01 MATEMATHKA
06opynoBaHus (II0 OTPACILIM)»

3aganue

1. JIByrpaHHblid yroi.
2. Pemnte npakTUYeCKyIo 3aauy.

MUWHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHcKui rocyrapcTBeHHbIN TexHrnueckuit yausepeute (BI'TY)

[Honmurexunueckuit komemx (IIK BI'TY)

ChnenuajabHocth 15.02.12

M 3K3AMEHAIIMOHHBIN
«6 OHTaXX, TCXHHYICCKOE BEIUIET No37 Mpencenares MK
ODCIYKHBARHE 1 PEMOHT o y4e0HO JUCIHUILIHHE /JTazapeBa JLA.

IMPOMBIIIJIICHHOT'O

I1.01 MATEMATHUKA
000pynoBaHus (IO OTPACIISIM)»

3aganue

1. I[TepBooOpa3nas GyHKIHH.
2. Pemmre npakTHYECKYTO 3a7a4y.

MHUHUCTEPCTBO HAYKU U BBICHIEI'O OGPA30OBAHUS P®
OI'BOY BO «bpsHCKmii rocy1apCcTBEHHbIN TexHu4eckuii yauBepeute™ (BI'TY)

[Tomurexunueckuit kosuek (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M SK3AMEHALIMOHHBIN
! OHTaXX, TEXHUYECKOE BIUIET Ne38 Ipencenarens MK
OOCTY)KUBAHNC U PCMOHT 10 y4eOHOH TUCHHIJIMHE /Jlazapesa JL.A.

IIPOMBIIIJICHHOT'O

MJ1.01 MATEMATUKA
obopynoBaHus (0 OTPaCIIsAM)»

3ananmne

1. HeompeaeneHHsbIil HHTErpa.
2. PemuTe mpakTHYECKyIO 3a71a9y.

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS P®
OI'BOY BO «bpsiHCcKmii rocy1apcTBeHHbIN TexHuueckuii yausepeute (BI'TY)

[Momurexanueckuit kowemk (IIK BI'TY)




CnenuaabHocTh 15.02.12
«MoHTaX, TEXHUYECKOE
00CITy>)KUBaHUE U PEMOHT

MIPOMBIIIIIIEHHOTO
obopynoBaHus (TI0 OTPACIISIM)»

3K3AMEHAIIMOHHBIN
BUJIET Ne39
1o y4eOHOH TUCIHIJINHE
.01 MATEMATHKA

Hpencenarens IIK
/JTazapesa JLLA.

3aganue

1. IIpousBonHast PyHKIMHU 3aJaHHON HESIBHO, MApaMETPUUYECKHU.
2. Pemnte npakTUYeCKyIo 3aauy.

KpI/ITepI/II/I OLICHKU.




4. CiucoK JInTepaTypsbl

4.1. OCHOBHBIE MEYATHBIEC U FJIEKTPOHHBIE U3/IAHHUS.

bammakoB M.M. Marematuka: 3agauyHuk: y4ed. mocooue: — 5-e usl., cTep, -
M., OUL] «Axagemus», 2019.

bammako M.U1. Maremaruka: COopHUK 3a7a4 TPOPUILHON HAIPABIEHHOCTHU
yue0. mocodbue: — 3-e usl., crep, - M., OUL] «Axagemusi», 2019.

bammakos M.M. Maremaruka: ydyeObHuk: — 6-¢ uza., crep, - M., OUIL]
«Axanemus», 2019.

4.2. JIonoJIHUTENIbHBIC UCTOYHUKH.

bammakoB M.M. Marematuka: Kaura s mpenojgaBaTensi: METOHA. MocooOwue:
OnekTpoHHbIH hopmar, - M., OUL «Akanemusi», 2019.

AmumoB III. A. u gp. MaremaTtuka: anreOpa M Hadaja MaTeMaTHYECKOTO
aHanuza, reoMmeTpusi. Anrebpa W Hayajga MaTeMaTHYeCKOro aHanu3a (0a30BbIM U
yrayonenHsiii ypoBHu) 10—11 kmaccel. — M., UznarensctBo «IIpocBernienue,
2019.

Artanacsu JI. C., byry3os B. ®@., Kagomuer C. b. u 1p. MaremaTtuka: anreopa
M Hayajla MareMatudeckoro aHanuza. [eomerpusi. ['eomerpus (0a3oBbIi WU
yrayonenaslii ypoBau) 10—11 kmaccel. — M., HznarensctBo «IIpocBemieHue,
2019.

Konsrun FO.M., TkaueBa M. B, ®eneposa H. E. u np. Matematuka: anredpa u
Hayajla MaTeMaTH4ecKoro aHamms3a. AnreOpa W Hayajda MaTEMaTHYECKOTO aHaIM3a
(6azoBbiii u yrmyonennsiii ypoBau) 10 kmacc / mox pen. A. b. Xuxdenko. — M.,
MznatenbctBO «IIpocBemenue», 2019.

Konsrun F0.M., TkaueBa M. B., ®enepoa H. E. u np. Maremaruka: anredpa
Y Hayajga MaTeMaTHYeCcKOro aHanu3a. Ainredpa U Hayajda MaTeMaTUYECKOro aHalIu3a
(6azoBbiii m yrmybnennsiii ypoBau) 11 kmacc / mox pen. A. b. Xwuxuenko. — M.,
N3narensctBO «IIpocBemenuey, 2019.

4.3. IHTepHeT-pecypChl.

https://www.iprbookshop.ru/ - Dnextponno-6udmoreunas cucrema IPRbooks

https://e.lanbook.com/ - DnexTponHo-0nbIMOTeUHAs cuctema JIAHD



http://www.consultant.ru/ - CripaBouno-nipaBoBas cucteMa Koncynbrantllntoc
https://www.elibrary.ru/ - HartmonansHast anekTpoHHas OMOIMOTEKA
http://www.edu.ru/ -  ®enepanbnbiii  MHTepHEeT-OpTan  «Poccuiickoe

oOpazoBaHue»



JIncer cornacoBanus
JonosiHeHus1 M u3MeHeHHs K KoMIuiekTy @OC Ha yuyeOHbIH roj

Jononuenus n uamMmeHenus: k komriekry @OC na y4eOHBII TOJ 10

JUCHUITIINHE

B xommiexkt ®OC BHECEHBI CNEAYIONINE U3MEHEHUS:

Jononuenus u usMmeHenus B komruiekre @OC o6cyx el Ha 3aceqanuu 11K

« » 20 r. (mMpoToko No ).

[Mpenacenarens TTHK / /
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