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1. ITacmopT KOMILTEeKTA (JOHIA OLIEHOYHBIX CPEICTB

1.1. O01mue MoJI0KeHUA

@®onn oueHouHblx cpencts (POC) npenHasHauyeH ISl KOHTPOJIA M OLEHKH
00pa3oBaTeIbHBIX JIOCTIKCHHH oOydJaromuxcsa 1o crennaibHoct 15.02.16
TexHoJIOTUST MaIIMHOCTPOCHMS, OCBOMBIIMX MPOTpaMMy Y4e€OHOW JAUCIUTLIUHBI
I1/1.01 Maremaruka, KOTOpas SBJISETCS YacThbl0 OCHOBHOM mNpodeccuoHanbHOM
obpazoBarenpHOl nporpamMmsel B cooTBeTcTBUU ¢ PI'OC no cnenuansaoctu 15.02.16
Texnonorus mammHOCTpoeHHs. POC BKIIOYAIOT KOHTPOJIBHBIE MATEPHUAIBI JUIS
MPOBEICHUS] TEKYIIEro, pPyOeKHOTO KOHTPOJIS M TPOMEKYTOYHOM aTTecTallid B
dbopme rK3aMeHa.

®OC pazpadboran B coorBercTBUM ¢ DPI'OC mno cneuunansHoctu CIIO
crennasibHOCTAM 15.02.16 TexHOIOrUsI MAIIMHOCTPOEHHUSI B YaCTU OCBOEHUS LIMKJIA
00111€00pa30BaTeIbHON MOATOTOBKM U B COOTBETCTBUU ¢ paboyed mporpammoit
yueonou nuctumuael [1].01 MaTemaruka.

1.2. ®OC yuebHnoi qucuumunbl [1J].01 MaTeMaTnka mo3BoisieT OCyIeCTBUTh
KOMILUIEKCHYIO OIICHKY OBJIQJICHHS CIEAYIOUMMHU OOIIMMH U MpodhecCUOHAIbHBIMU
KomnereHusamMu npeanycmorpeHHbiMu @I'OC mno cnenuansHoctn CIIO 15.02.16

Texnosorus MallIMHOCTPOCHUS:

Kon HanmMeHnoBanue o01MX KOMIIETEHUIUN
OK 1 Bri6upath criocoObl perienus 3a1ay npopecCuoHaIbHON 1€ITeIbHOCTH
IIPUMEHUTEIIBHO K PA3JIUYHBIM KOHTEKCTaM.
Hcrnonb30BaTh  COBPEMEHHBIE  CpPEACTBA  IIOMCKA, AaHalIM3a W
OK 2 UHTEpIpeTanud UHPOpMAIUH, U HHPOPMAIIMOHHBIE TEXHOJOTHH IJIs
BBINIOJIHEHHUS 3a/1a4 TPO(PECCUOHATILHOM €SI TEIbHOCTH.
[InanupoBaTh M peanu30OBbIBATH COOCTBEHHOE MPOQPECCHOHAIBHOE U
OK 3 JUYHOCTHOE PA3BUTHE NPEANPUHUMATEIBCKYIO JEATEIIBHOCTh B
npodeccoHanbHOl cdepe, UCNONb30BaTh 3HAHUS 1O (PUHAHCOBOM
IPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYALMSIX.
OK 4 O¢ddexTnBHO B3auMOAEHCTBOBaTH U padOTaTh B KOJJICKTUBE U
KOMAaHJIE.
OcCymecTBiaATh yCTHYO W NUCBMEHHYKH) KOMMYHHKAlHMIO Ha
OK 5 rocyapctBeHHOM  s3blke  Poccuiickorr ®Depepanmy ¢ y4eTOM
0COOEHHOCTEH COLUATBLHOTO U KYJIbTYPHOTO KOHTEKCTA.




[TposBISATH IpaXkAaHCKO-MATPUOTHYECKYIO TO3ULIUIO, IEMOHCTPUPOBATH
OCO3HAaHHOE ITOBEJECHUE HAa OCHOBE TPAJMLIMOHHBIX OOIIEYETIOBEYECKUX
OK 6 LIEHHOCTEW, B TOM YHUCJIE C YYETOM IAPMOHH3ALNHA MENKHAIUOHAIBHBIX
U MEXKpEIWTMO3HBIX  OTHOIIEHWH,  TPUMEHATh  CTaHAAPThI
AHTUKOPPYILMOHHOTO ITOBEICHUS.

ConelicTBOBaTh COXPaHEHHUIO OKpY KaroLen cpensl,
OK 7 pecypcocOepeKeHNIo, NPUMEHATh 3HaHMS OO0 W3MEHEHHUM KJIUMarta,
MPUHIUIBI OCPEKIIMBOTO MPOU3BOACTBA, P(HEKTUBHO JEHCTBOBATH B

Ilp€3BE>I‘laI\/’IHBIX CUuTyanusix.

Hcnonb3oBaTh cpenactBa (U3MYECKON KyJIbTYpbl IJISi COXPAHEHHUS H
OK 8 YKPEIUICHHS 3I0POBbs B MPOIECCe MPOPECCHOHATBHON IeATEIbHOCTH U
noJi/Iep>KaHusl HEOOXOIMMOTO YPOBHS (PU3NYECKON TTOATOTOBIEHHOCTH.

OK 9 [Tons30BaTbCs npo¢ecCHOoHaIbHON JOKyMEHTalMuen Ha

ToOCyJapCTBCHHOM WM MHOCTPAHHOM A3bIKaAX.

Kon HaumeHoBaHMe BHIOB [eATEJbHOCTH U MNPOGeCcCHOHATBHBIX
KOMIIeTeH UM

B 1. Pa3paboTka TEXHOJIOTMYECKUX MPOLIECCOB H3TOTOBICHUS JeTayen
MAallH

[K 1.5 BbInonHATh  pacyeThl  MapaMeTpoOB  MEXAHMYECKOW  00paboTKu
W3TOTOBJICHUS JIE€Tallell MAallliH, B TOM YHUCJIE C MPUMEHEHUEM CHCTEM
ABTOMATH3MPOBAHHOT'O NMPOEKTUPOBAHHUSI

B/ 5. Opranuzanusi paboT MO peain3alui TEeXHOJIOTHYECKUX MPOIECCOB B
MaIlMHOCTPOUTEILHOM ITPOU3BOJICTBE

[IK 5.2 CompoBoXKJaTh ~ MOATOTOBKY  (DMHAHCOBBIX  JIOKYMEHTOB  II0
MPOU3BOJICTBY U pEAIU3alUU MNPOIYKIHH MaIIMHOCTPOUTEIBHOTO
MPOU3BO/ICTBA, MaTepUaIbHO-TEXHUYECKOMY o0ecreyeHuto
JIEATEIIbHOCTH MOJIPa3/IeJICHHS

1.3. ®opmbI KOHTPOJISI M OLleHUBaHUA Y /]
dopMoit TPOMEKYTOUHOM aTTeCTalNH, MPETyCMOTPEHHON YYEOHBIM IJIAHOM

CrenUaAIbHOCTH, 10 yueOoHou nucturuinae [1/].01 MaTtemaTtuka sBIsieTCsl 9K3aMEH.



2. Pe3yabTaThl 0OCBOCHHS Y4eOHOM JUCHMILIUHBI, NOAJIeKAIMe POBEPKeE.

B pesynbrare ocBoenus yueOHoM aucturuimabl  [[J[.01 Maremaruka
oOyyJaroruiicss TomkeH obnanate npemycmorpeHHbiMH OI'OC mo cnenuaibHOCTH
CIIO 15.02.16 TexHOJIOTHA MAITUHOCTPOCHMUS.

TpeO6oBaHusi K YpPOBHI0O TOArOTOBKH, IepeYeHb KOHTPOJHPYEMbIX

KOMIIeTeHI M

IHepeuyenn
TpeOoBaHus K YPOBHIO NOATOTOBKH 10 Y | KOHTPOJIUPYEMBbIX
KOMIIeTeH Ui

3HATH:

3.1 — 3HaueHHEe MaTEeMaTU4YECKON HAyKH JUIs PeILICHHS
3aJ1a4, BOZHUKAIOIINUX B TEOPUH U MPAKTHUKE; IIUPOTY U B TO K€
BpEMsI OIPaHUYEHHOCTh IPUMEHEHUSI MaTEMAaTUYECKUX
METOJIOB K aHAJIU3Y U UCCIEIOBAHUIO IIPOLIECCOB U SBJICHUI B
IPUPOJE U OOILECTBE;

3.2 — 3HaUCHHUE IMPAaKTHKH 1 BOIIPOCOB, BO3ZHHUKAIOIIUX B

camMoil MmaTemMaTuke Juisi GOPMUPOBAHUS U PA3BUTHS OK 1.9

MaTEMaTHYECKOM HAYKH; UCTOPHUIO PA3BUTHUSA ITOHATHUA YUCJIA, K 1.2

CO34aHNA MaTCMaTU4YCCKOI'O aHaJIn3a, BOBHUKHOBCHHUS U
Pa3BUTHA I'COMCTPHUU,

3.3 — yHUBEpCAJIbHBIN XapaKTep 3aKOHOB JIOTUKHU
MaTEMaTUYECKUX PACCYKACHUH, UX TPUMEHUMOCTh BO BCEX
00J1acTAX 4EI0BEUECKOH 1eATEIbHOCTH;

3.4 — BEepOSITHOCTHBIN XapaKTep pa3IMYHBIX MIPOILIECCOB
OKpY>Karollero Mupa;

YMmeTh:

V.1 - BbINOJHATE apupMeTUYeCcKre 1eUCTBUS HAJl
YHUCJIAMH, COYETast YCTHBIE U IUCbMEHHBIE IIPUEMBI; HAXOAUTh
IpUOIMKEHHBIE 3HAYEHUS BEJIMYUH U MTOTPEIIHOCTH
BbIUMCIIEHUN (aOCONIOTHASI U OTHOCUTEIIbHAS); CPABHUBATH

YHMCJIOBBIC BBIPAKCHUA, OK 1-9

V.2 - HaxoIUTh 3HAYCHHSI KOPHS, CTETICHH, JIoTapudma, K 1.2
TPUTOHOMETPHUYECKUX BBIPAXKECHUN Ha OCHOBE OIIPENECIECHUS,
UCIOJIb3YsI MPU HEOOXOAUMOCTH UHCTPYMEHTAIIbHbBIE
CpElICTBA; MOJb30BATHCS NPUOIMKEHHON OLIEHKON IpH

IMPAKTUYCCKUX paCUCTaAX,

V.3 - BEINOMHATH Pe0oOpa30BaHMsI BRIPAKEHUH,




npuMeHss (popMyJIbl, CBSI3aHHBIE CO CBOMCTBAMHU CTETICHEH,
Jgorapu(pmMoB, TPUTOHOMETPUUYECKUX (YHKIIMIA;

V.4 - ucronp30BaTh MPUOOPETEHHBIC 3HAHUS U YMECHHUS B
NPAKTHYECKOH NeATEeIbHOCTH U MIOBCEAHEBHOM KU3HU IS
MPAKTUYECKUX pacueToB 10 GpopMyiam, BKIrOYas GOpMYJIbl,
coJiepKalllie CTETICHH, PaJUKAIbI, JJOTapU(PMBbI U
TPUTOHOMETPHUUECKHUE (PYHKITUU, UCTIONB3YSI TIPU
HEO0OXOMMOCTH CITPAaBOYHBIC MAaTEPHAIBI M TIPOCTEHIIIHE
BBIYHCIIUTEIBHBIC YCTPOUCTBA,

V.5 — BBIUMCIATH 3HaU€HHE (PYHKIUU 1O 3aJaHHOMY
3HAUYCHUIO apTyMEHTa MPU Pa3TUIHBIX CIIOCO0aX 3aaHus

dynximy;

VY.6— onpenensitb OCHOBHBIE CBOMCTBA YUCIIOBBIX
(GyHKUMNA, WUTIOCTPUPOBATH UX HA FpauKax;

V.7 — ctpouTh rpaduky u3y4eHHbIX QYyHKIHM,
WITIOCTPUPOBATh 110 TpaduKy CBOMCTBA AJIEMEHTAPHbIX
dynKImi;

V.8 — ucnonb30BaTh MOHATHE GYHKIIUHU TSI OTIMCAHUS U
aHaJin3a 3aBUCUMOCTEH BEJIUYHUH;

V.9 — ucnosb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS
B IIPAKTHYECKOH 1eATEeIHHOCTH U MOBCEAHEBHON KU3HU JITIS
OMHCAaHMS C MOMOIIBIO0 (QYHKIMI pa3InyHbIX 3aBUCUMOCTEH,
MpeICTaBlICHUs UX Tpaduuecku, UHTepIpeTai rpaduKoB;

V.10 — Hax0AUTH TPOU3BOIHBIE HIIEMEHTAPHBIX
dyHKIwmi;

V.11 — ucnonp30BaTh MPOU3BOJHYIO I U3YUECHUS
CBOMCTB (DYHKILIMI U MOCTPOEHUS IPapuKOB;

V.12 — npuMEeHATh MPOU3BOIHYIO JJIS IPOBEACHUS
IPUOJIMKEHHBIX BBIYMCIICHUN, PEIIATh 33141 MTPUKIIATHOTO
XapakTepa Ha HaXOXK/IeHWE HAanOOJIBIIEr0 U HAUMEHBIIIETO
3HAUYCHMUS;

V.13 — BBIYUCHATH B IPOCTEUIINX CIyYassX MIOAAN U
00BEMBI C UCTIOIB30BAHUEM OIIPEIETIEHHOIO HHTETPaa;

V.14 — ucnionp30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS
B [IPAKTUYECKON JEATEIIbHOCTH U MOBCEAHEBHOM KU3HU ISl
pelIeHus TPUKIIAIHBIX 33/1a4, B TOM YHCIIE COIIMAIbHO-
YKOHOMHUYECKUX B (PU3NUECKHX, HA HAMOOJBIITNE U
HaVMEHBIITUE 3HAYCHUS, HA HAXO0XKICHUE CKOPOCTH U




YCKOPEHHMS;

V.15 — pemath npocteiiie KOMOMHATOPHBIE 3a/1a4n
METO/IOM Tiepedopa, a TAKKE C UCIIOIb30BAHUEM M3BECTHBIX

bopmysr;

V.16 — BBIYUCHATH B IPOCTEUIINX CIy4asiX BEPOSITHOCTH
COOBITHI HAa OCHOBE MOJICUETA YKCIIA UCXO0B;

V.17 — ucnonp30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS
B [IPaKTUYECKOM JAESTEIbHOCTU U TOBCEAHEBHOM KU3HU 151
aHaJIM3a PeAIbHBIX YMCIIOBBIX IaHHBIX, IPECTABICHHBIX B
BUJIE IMarpamm, rpauKos;

V.18 — rucnonp30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS
B MIPAKTUYECKON JEATEIbHOCTH U MOBCEAHEBHOM KU3HU IS
aHanu3a UHGOPMaIMU CTATUCTUYECKOTO XapaKTepa;

V.19 — pacnio3HaBaTh Ha YepTEKAX U MOJEIIAX
IPOCTPAaHCTBEHHBIE (POPMBI; COOTHOCUTB TPEXMEPHBIE
OOBEKTHI C UX ONUCAHUSIMU, U300paKEHUSIMU;

V.20 — onuckIBaTh B3aMMHOE PACTIOJIOAKEHUE MPAMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE, ApTYMEHTUPOBATH CBOU
CyXJIeHUs1 00 3TOM PaCIOJI0KECHUU;

V.21 — aHanu3upoBaTh B MPOCTEUIINX CIIyUasx
B3aMMHOE PacCIoJI0KEeHNE OOBEKTOB B IPOCTPAHCTBE;

V.22 — u300paxaTh OCHOBHbIE MHOTOTPAHHUKH H
KpYTJIbIE€ TEJa; BBIMOIHATh YEPTEKHU 10 YCIOBUSAM 3a]1a4;

V.23 — cTpouTts npocteiire ceueHus Ky0a, Mpu3Msl,
nUpamMubl;

V.24 — pemaTh MIIAHUMETPUYECKUE U IPOCTEUIIIHE
CTEpEOMETPUYECKHE 3a/1aUl Ha HAXOXKICHHE TEOMETPHIECKHUX
BEJTUYHH (JJTMH, YTJIOB, TUIOMIAeH, 00HEMOB);

V¥.25 — ucnonp30BaTh IPU PELLIEHUN
CTEPEOMETPUUECKUX 3aa4 INIAHUMETpUUYECKUE (DAKThI U
METO/IbI;

VY.26 — mpoBOAUTH JOKA3aTEIbHBIC PACCYKICHUS B X0OJI€
pelieHus 3a1ay;

V.27 — ucnonp30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS
B MIPAKTUYECKOMN JACSATEIHPHOCTH U TIOBCETHEBHOM KU3HU JIJIS
uccienoBanus (MOJCITUPOBAHNS) HECTIOKHBIX MPAKTUUECKUX
CUTYaIMi Ha OCHOBE U3YUYCHHBIX ()OPMYJI U CBOUCTB UTYD;

V.28 — ucnonap30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS




B IIPAKTUYECKON AEATEIBHOCTH U MIOBCEAHEBHON KU3HU IS
BBIYKCIICHUS] 00BEMOB, U IJIOIIAIeH TOBEPXHOCTEN
IIPOCTPAHCTBEHHBIX TEN MPU PEIIECHUH NPAKTUYECKUX 3a7a4,
UCIIOJIb3YsI PU HEOOXOANUMOCTH CIIPABOYHHUKHU U
BBIYUCIIUTEIIBHBIE YCTPOUCTBA.




3. Ouenka ypoBHs ocBoeHust Y /[

3.1. ®opMbI U MEeTOAbI OLICHUBAHUS

[IpenmeToM OLEeHKHM ciy:KaT ymeHus U 3HaHus, npegycmorperasie ®I'OC o

muciuruinde [1/71.01 Maremaruka, HamnpaBieHHble Ha (QOPMUpPOBAHUE OOIIMX H

npodeccoHanbHbIX KoMmneTeHUuH. KOHTpoJib M OLIEHKa pe3yJlbTaTOB OCBOCHUS

y‘-IG6HOI>i JUCHUILUIMHBI OCYIICCTBIIACTCA B IIPOLHECCC IIPOBCACHHA aAYIAUTOPHBIX

BaHHTHﬁ, a TaK)KC BBIIIOJTHCHUA 06yanOIHHMHCH WHAWBUAYAJIbHBIX BaHaHHﬁ.

IIpu oneHuBaHuM ucHoJb3yeTca S-OamibHas cucrteMa. Kpurepun OLEHKH

pasnuYHBIX (HOPM KOHTPOJISI pe3yIbTATOB O0YUEHHsI OTOOpaKEHBI B TAOUIIE.

KoHTpOJIb 1 OLIeHKA Pe3yJIbTATOB OCBOCHM S Y4€0HOI JUCUUIJINHbBI

Pe3yabTaThl 00yueHus
(OcHoBHBIE BH/bI 1eITEJIbHOCTH

Kpurtepuu onenkn

MeToabl OLIEeHKH

00y4aKoIMXCcs)
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Hcnonp3oBath TEOPETUKO- Ouenka [IpoBeneHu
MHOECTBEHHBII arrapar IUISl | TUCbMEHHBIX €  MNHUCHhMEHHBIX
OIMCAHUSA xozaa pelIeHus | KOHTPOJIBHBIX PaboT. KOHTPOJIBHBIX
MaTeMaTH4YeCKUX 3a7a4, a TaKKe OtBer oneHuBaercs | paboT,  YCTHBIX
pEAIBHBIX MPOLIECCOB U SIBJICHUMU. OTMETKOM «35», €CIIH: OIIPOCOB.

OnepupoBatb MTOHSTUAMMU: paboTa BBIMOJHEHA

palMOHAIBHOE YHCII0, OECKOHEYHas
nepuoauyeckas JApoOb, MPOLEHTHI;
UPpPALUOHAIBHOE M JEHCTBUTEIBHOE
YUCJIO; MOAYJb JEUCTBUTEIBLHOIO
YHUCJa; MCMOJIb30BATh 3TU MOHITHUS
OpU MPOBEIACHUU PACCYXKACHUN MU
JI0Ka3aTeNIbCTB, MPUMEHATh JIpoOU U
IIPOLIEHTHI ISl PELICHUS IIPUKIAIHbBIX
3a7ad U3  pa3IMYHBIX  OTpaciei
3HAHHUU U PEaJIbHOU KU3HU.

Hcnonb3oBaTe NpUOIMKEHHBIE
BBIUMCIICHHS, IPAaBUJIA OKPYIJIEHUS,
OPUKUIKY M OLEHKY pe3yibTaTa
BBIYUCIICHUN.

[IprmensaTh pas3In4HbIC
METO/Ibl PEUICHUS] PalHUOHAIBHBIX U
IpOOHO-pallMOHANIBHBIX YPAaBHEHUI; a

TaKXKC METOI HHTCPBAJIOB JJIsA
PCUICHUS HCPABCHCTB.
OHCpI/IpOBaTb ITOHATUAMU

MOJIHOCTBIO;
B JIOTUYECKUX
pacCyKIeHUIX u
000CHOBaHUM  peUIeHUs
HET MPOOEJIOB U OIIUOOK;
B PCIICHWH HET
MaTEMaTUYECKUX OIIUOOK
(BO3MOYKHA OJlHA
HETOYHOCTH, OIIHCKa,
KOTOpass HE  SIBJISETCS
CJIEJICTBHEM HE3HaHUS
WIIH HEMTOHUMAaHUS
y4eOHOT0 MaTepuaa).
Otmetka «4»
CTaBUTCS B CJCAYIOIINX
CITyJasix:
paboTa BBINOJHEHA
MIOJTHOCTBIO, HO
000CHOBaHUs 1aroB
pEelIeHUs]  HEOCTaTOYHBI




MHOTOWIEH OT OJHOW II€PEMEHHOU,
€ro KOpHH; TPUMEHSATh JICJIICHUE
MHOTOWIEHa HAa  MHOTOWIEH C
OCTaTKOM, TeopeMy be3y u Teopemy
Buera s pewenus 3anad.
OnepupoBatb MOHSTUSAMMU:
CHCTEMa  JIMHEHMHBIX  YpPaBHEHUI,
MaTpuLa, ONPEAEIUTENIb MATPULIBI.
Hcnons3oBath CBOMCTBA
omnpenenuTena 2 X 2 1yl BBIYUCICHUS
€ro 3HAYEHUs, [IPUMEHSATH
OIPEACTIUTEINN 1S pelIeHus
CHCTEMBI JIMHEWHBIX YPaBHECHUM.
MonenupoBatb peabHbIE
CUTyallud C TIOMOILIBK) CHUCTEMBI
JIMHEWHBIX YPAaBHEHHUM, HCCIIENOBATH
MIOCTPOCHHBIE MOJEIU C IOMOIIBIO

MaTpPUILI 51 OIIpEICIIUTEIIE,
UHTEPIPETUPOBATH MOJTYYCHHBIN
pe3yIbTar.

OmnepupoBatb TIOHATUSIMU:
byHKIMA, COCOOBI 3aaHus
byHKIMY; B3aUMHO oOparHbIe
byHKIIMU, KOMMO3ULMSA  (DYHKIUH,
rpaduk byHKINH, 00nacTh

oTpesieNieHUs] 1 MHOXKECTBO 3HAUEHUHN
byHKIUH, HYJIH GbyHKIUH,
IPOMEXYTKU 3HAKOIOCTOSHCTBA,;
JWHEWHasA, KBaJpaTU4Has, ApoOHO-
JVHEWHas U CTeTleHHas QyHKIUH.
BreimonHsATh dJIEMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB QyHKIIHIA.
3HaTh M yMETh JIOKa3bIBaTh
4ETHOCTh WMJIM HEYETHOCTh (DYHKIIHH,
NEPUOANYHOCTD (PYHKIIMH, HAXOJIUTh

IPOMEXYTKH MOHOTOHHOCTH
GyHKIUNA, MAKCUMYMBI 1 MUHUMYMBI
byHKINH, HanOoJIbIIIee u

HauMEHbIIee 3HAaYeHUE (PYHKIMU Ha
IIPOMEKYTKE.

PopMyIMpOBaTh 51
WJUTIOCTPUPOBATH rpaduuecku
CBOWCTBA JIMHEWHOM, KBaJIPaTUYHOM,
OpOOHO-TMHEHHOW UM CTENEHHOU
byHKIM.

(ecnm
000CHOBBIBATh
paccyKIaeHus HE
SIBISIJIOCh  CIIEIHAIBbHBIM
00BEKTOM MPOBEPKH);
JOMYIIEHbI  OJHA
ommbOKa WIA €CTh [Ba —
TpH HeaouéTa B
BBIKJIQJKaX, pHUCYHKaX,
yepTrexkax Wiu rpadukax
(ecnu 3TH BUIBI PabOT HE
SBJISINCH  CIIELHATIbHBIM
00BEKTOM MPOBEPKH).
OtMmeTKa
CTaBHUTCS, €CIIU:
nomymieHo  6osee
OJIHOM OIIMOKHU MJIH OoJiee
JIBYX — TpeX HEIOYETOB B

yYMEHUE

«3»

BBIKJIaJIKaX, yepTexax
WU rpadukax, HO
oOyuaromuiics obnagaer
00s13aTeIbHBIMU
YMEHUSIMU o
IPOBEPSIEMON TEME.
OtmeTka «2»
CTaBUTCS, €CIIU:
JOMYIIECHBI
CYIIECTBEHHBIE OIIMOKH,
MOKAa3aBIIIKeE, 4TO
o0yuJaromuiics HE
oOylaaeT 00s13aTEILHBIMU
YMEHUSIMU [0 JTAHHOWU
TEME B IIOJIHOW Mepe.
Jomyckaercs
MOBBICUTH OTMETKY 3a
OpUTHMHAJIBHBIA OTBET Ha
BOIIPOC WIH
OpPUTMHAJIBHOE  PEIICHUE
3a7a4H, KOTOpBIE
CBHJIETEIIbCTBYIOT 0
BBICOKOM
MaTeMaTU4eCKOM
pa3BUTUU O0YYaIOIIETOCs;
3a penieHue Oosee
CIIO)KHOM  3aJja4yd  WJH




Bripaxats dbopmynamu
3aBUCUMOCTH MEK]ly BEJIMYUHAMH.

3HaTh ONPENEIICHUE 151
CBOWMCTBA  CTENEHM C  LENBIM
noKasarejieM; MNOIXOAIly0 (QopMy
3alMCH JIEUCTBUTENIbHBIX YHUCEN IS
peuieHusl MpakTUYECKUX 3aJad U
MPE/ICTABIICHUS IaHHBIX.

®opMynHpoOBaTh, 3AMUCHIBATH
B CHUMBOJMYEeCKOHM  ¢dopme W
UCIIOJIb30BaTh CBOMCTBA KOPHS nN-oOif
CTEIEHH TUISt npeoOpa3zoBaHus
BBIPAYKCHU M.

Haxonuts peueHust
UPpALMOHAIBHBIX  YPaBHEHUH  C
MIOMOILBIO PAaBHOCUJIBHBIX NIEPEXO0B
VI OCYILECTBIISASI IPOBEPKY KOPHEM.

Crpouts rpaduk  QyHKIUU
KOpPHSl N-Oi CTENEeHH KakK oOpaTHOM
TUTST byHKIIUN CTENEHU C
HATypaJbHBIM MOKa3aTeJeM.

dopmynupoBaTh ONpeeIeHue
CTETICHU C panMoHaIbHBIM
MOKa3aTeJeM.

Boeimonasate mpeoOpazoBaHus
YHCJIOBBIX BBIPAKEHUM, COJEPIKAIIUX
CTENIEHU C paImoHaIbHBIM
MIOKAa3aTeJIEM.

Ucnonb3oBath U (pOBBIC
pecypchl JUisl MOCTpOeHus Tpaduxa
MOKa3aTebHON (PYHKIMU U U3yUEHUS

€€ CBOICTB.

Haxomuts peleHus
MOKAa3aTEJIbHBIX YPABHCHUN.

JlaBaThb OIpENICIIEHUE

jgorapudMa Yucaa; JECATUYHOTO U
HATypaJbHOTO JIorapudma.
Hcnonb3oBaTh CBOWCTBA
jgorapudMoB Uil peoOpa3oBaHUS
Jorapu(MUYECKUX BBIPAKCHHM.

Crpouth rpaduk
jgorapudMudeckod  (QyHKIIUU  Kak
oOpaTHOM K  TOKa3aTeIbHOW W
HCIIOJIb30BATh CBOMCTBA
jgorapu@muyeckol  dyHKIMU IS

OTBET Ha 0oJiee CIOKHBIN
BOTPOC,IPEATIOKEHHBIC
oOyyJaroniemycs
JIOTIOIHUTEIBHO ~ TIOCJIE
BBITIOJTHEHUSI UM  KaKUX-
100 ApYyrux 3aJaHui.

Onenka YCTHBIX
OTBETOB.

OTBeT OIlcHUBACTCSA
OTMETKOM  «5»,  eciu
00yuJaroIuiics:

TIOJTHO PacCKphLI

cojJep)XkaHUe MaTtepuasia B
o0BeEMeE,
npeayCMOTPEHHOM
IIPOTPaMMOU u
y4eOHUKOM;

U3JIOKUJT Marepual
I'PaMOTHBIM SI3BIKOM,
TOYHO HCIIOJIB3YSI
MaTEMaTHYECKYIO
TEPMUHOJIOTHUIO 5
CUMBOJIUKY, B
ONIPEICIICHHOU
JIOTUYECKOM
ITOCJICIOBATCIbHOCTH,

MPaBUILHO
BBITTOJTHUJT PUCYHKH,
YEPTEXKH, rpaduku,
COMYTCTBYIOILIE OTBETY;

IoKa3an yYMEHHUE
WJUTIOCTPUPOBATh TEOPUIO
KOHKPETHBIMU
MpUMEpaMu, TMPUMEHSITh
€€ B HOBOW CUTYyallMU IIPU
BBITTOJTHEHU U
MPAKTUYECKOTO 3aJIaHus;

MIPOJAEMOHCTPUPOBA
J 3HAaHUE TEOpPUU paHee
M3yYEHHBIX

COITYTCTBYIOIIMNX TEM,
c(hOpMHPOBAHHOCTH u
YCTOMYHUBOCTh

HCIIOJIb3YEMBIX npu
OTBETE YMEHUU 51




peleHus 3anay.

Haxonnts pelieHust
jgorapu(MHUYECKUX  ypaBHEHUH ¢
IIOMOILBI0 PAaBHOCUJIBHBIX IIEPEX0I0B
VI OCYLIECTBIIAS IPOBEPKY KOPHEM.

JlaBaTh ompeneneHus CcuHyca,
KOCUHYCa, TaHNeHca U KOTaHI€HCa

YHCIIOBOTO apryMEeHTa; a Takxke
apKcuHyca, apKKOCHHYCa u
apKTaHTeHCa YuCa.

[IpumensTh OCHOBHBIE

TPUTOHOMETPHUCCKUE (OPMYJIbI IS
npeodpa3oBaHus
TPUTOHOMETPHUCCKHUX BBIPAKCHHIA.

[IpumensTh bopmyIibl
TPUTOHOMETPHUHU TUTSI penieHus
OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUH.

OnepupoBatb MOHSITUSAMMU:
MOCJIEIOBATENbHOCTb, CIOCOOBI
3a/1aHus MOCJIeI0BATEILHOCTEH;
MOHOTOHHBIE ¥ OTrpaHUYCHHBIC
MOCJIEIOBATEIbHOCTH;  HCCJIEI0BATh
MOCJIeIOBATEIHLHOCTH Ha

MOHOTOHHOCTH M OTPaHHUYEHHOCTb.
[Tonmyyats mpexacraBienue 00

HaBBIKOB;

OoTBeYal
CaMOCTOSITEIILHO,
HaBOJAIIMX BOMPOCOB;

BO3MOXXHBI OJHA —

oe3

JIB€  HETOYHOCTU  MpHU
OCBEIIICHHE
BTOPOCTEIIEHHBIX
BOITPOCOB WJIN B
BBIKJIQJKaX, KOTOPBIC
oOyuaromuics JIETKO
UCITPaBHII rocJie
3aMe4aHusl.

OTBeT olleHUBaeTCs
OTMETKOMU «4», eclin

YIAOBJIETBOPSIET B
OCHOBHOM  TpeOOBaHUSIM
Ha OLIEHKY «5», HO IIpHU

9TOM HMEECT OJUH U3
HCOOCTAaTKOB. B
HN3JI0KCHUH AOITYHICHBI

HeOoubIIMe TPOOeIbI, He
WCKa3HBIIICe
MaTeMaTHYECKOe
CoJIep>)KaHHE OTBETA;
JOMYIIEHbl OJUH —

OCHOBHBIX uaesx aHanu3a | 1Ba HeJo4eTa pu
OECKOHEYHO MaJbIX. OCBELICHUH  OCHOBHOTO

JlaBatb OIIPENEIICHUE | COIEPIKAHUS OTBETAa,
apu(PMETHYECKON U T€OMETPUYECKON | HCTIPABICHHBIE 1ocie
IIPOTrPECCHH 3aMevaHus;

Jloxa3bIBaTh CBOWCTBA JOMYLIEHbI OIIMOKa
apu(PMETHYECKON U reOMEeTPUYECKON | NTn Oonee JBYX
IIPOTPECCHH, HaXOJUThb CyMMY | HEZJOYETOB pu
YICHOB IPOrPECCUU, A TAKXKE CYMMY | OCBELICHUU
YJIEHOB OECKOHEYHO  YOBIBAIOILEH | BTOPOCTEIIEHHBIX
r€OMETPUYECKON ITPOTPECCUH. BOIIPOCOB WU B

Hcenonp30BaTh Iporpeccun AJis | BbIKIAAKAX, JIETKO
peleHns 3aza4 IIPUKJIATHOTO | UCIIPABJICHHBIE I10CJIE
Xapaxrep. 3aMEeYyaHus.

[IpumensaTh bopmymy OrmeTka «3»
CJIOKHBIX IPOLICHTOB [UISl PEUICHUS | CTABUTCA B CIEAYIOIIUX
3a/1a4 U3 pEATbHOMN MPAKTUKHU. ClayyJasx:

OnepupoBatb MTOHATHUSMU: HEIOJIHO PaCKpPbITO
GyHKUMS HenpepbiBHAsE Ha OTpE3Ke, | COAEp)KaHWe  Marepuaia




TOUYKa pa3pbiBa (PYHKIIMH, aCUMITOTA
rpaduka QyHKIHH.

[IpumensaTh CBOMCTBaA
HEMPEPHIBHBIX byHKINH TSI
pelieHus 3aaau.

OnepupoBatb MOHSITUSAMMU:
nepBass M BTOpas  IMPOU3BOJHBIC
GyHKIUYU; MMOHUMATh (DU3NYECKUN U
reOMETPUYECKUN CMBICIT
POU3BOIHOM; 3aMKChIBATh
ypaBHEHHUE KacaTeIbHOM.

Borancnsrs IPOU3BOJIHBIE

CYMMBI, TPOU3BEACHUS, YACTHOTO H
CJIOHOU (PYHKITUH.

N3y4ars IIPOU3BO/HbIE
3JIEMEHTApHBIX QYHKIUH.

Hcnonp3oBath
reOMETPUYECKUd U (PU3HYECKHI

CMBICJI TPOU3BOJHOU JUISI PELICHUS
3aj1ad4.

[TpumeHnsTh OCHOBHBIC
MOHATHUSI Kypca aiureOpsl W Hadal
MaTeMaTUYECKOr0  aHaiu3a  JJid
pellIeHus 3a71a4 U3 peaabHON KU3HU U
JIPYTUX MIKOJIbHBIX MPEIMETOB.

Crpouthb rpaduk KOMIO3UIUU

byHKIMHA C MIOMOIIIBIO
AJIEMEHTAPHOIO  MCCIENOBaHUSA W
CBOWCTB KOMITO3ULIHH.

Crpouts reOMETPUYECKUE

o0pa3bl ypaBHEHUM U HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.
Hcnonp3oBaTh  IPOU3BOIHYIO
IUIsE  UccienoBaHus (QYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;
HaxOJUTh HauOoJIbIICe U
HAaWMEHbIIIee 3HaYeHUus (QYHKIHUH
HEMPEPHIBHOM HA OTPE3KE; CTPOUTH
rpadukn  QyHKIUHA HA OCHOBAHHH
MPOBEAEHHOIO UCCIIEAOBAHMS.
HUcnons3oBaTh  MpOU3BOAHYIO
TUTSt HaXO0XJICHUS HAWUITy4IlIeTro
peuieHus B TPUKIAIHBIX, B TOM
YUCIIE  COUUAIBHO-DKOHOMHYECKUX,
3a/a4dax, JUisl ONPEAEIIEHUsI CKOPOCTH

(comepxaHue  H3JI0KEHO
¢dparmeHTapHo, HE BCETaa
MOCJIeIOBATEILHO), HO
MOKa3aHO oO1iee
MOHMMaHUE BOIpoca U
IPOJIEMOHCTPHPOBAHBI
yMEHUS, JIOCTaTOYHBIC
TU1St YCBOCHUSI
POTrPaMMHOTO
Marepuana;

UMEJINCh
3aTPYIHCHHS
JOTTYIIIEHBI
onpeeIeHu!
MaTEeMaTU4YECKON
TEPMUHOJIOTHH,
YepTekax,  BBIKJIAJKaX,
UCIIPaBJICHHBIC nocJe
HECKOJIBKUX  HABOJISIINUX
BOIIPOCOB;

oOyvarommuiicss He
CITPaBHJICS c
MPUMEHEHUEM TEOpUU B
HOBOM  CHUTyalluu TIpU
BBITIOTHEHU Y
MPaKTHYECKOTO 3aJaHus,
HO BBINIOJHWJ  33JIaHUS
0053aTENBHOTO  YPOBHSA
CJI0XKHOCTA IO JTaHHOM
TeMe;

WIn
OIMUOKMU B

Inpun  A0CTaTOYHOM

3HAHUM TEOPETUYECKOTO
MaTepuaia BbISIBJICHA
HEJ0CTaTOYHAas
c(hOpMHPOBAHHOCTh
OCHOBHBIX ~ YMEHUU U
HABBIKOB.

OtrMmeTka «2»
CTaBUTCS B CICAYIOIIUX
CIIyJasix:

HE PacKphITO
OCHOBHOE  COJIEpXKaHUE
y4eOHOro MaTepuana;

00OHapyKEHO

HE3HaHUE OOYYaroIUMCs




U YCKOpEHHUs Ipolecca, 3aJaHHOTrO
dbopmynoit unu rpadpukom.

[lonyyars mpencTaBiIeHHE O
MPUMEHEHUU IIPOU3BOAHON B
Pa3IMYHBIX OTPACISAX 3HAHUMU.

OnepupoBatb MOHSITUSAMMU:
nepBooOpa3Hass U ONpPeACIIEHHBIM
uHTerpan. Haxoauts nepBooOpasHbie
AJIIEMEHTAPHBIX byHKUMN u
BBIUMCIIATh HWHTErpain 1o ¢opmyse
Hprorona — JleliOuuma.

Haxogute mnmomaau mIoOCKUX
buryp m 00BEMBI TET C TOMOIIBIO
OIPEIEIIEHHOrO UHTErpala.

3HaKOMUTHCS c
MaTEMaTUYECKUM  MOJIEIUPOBAHUEM
Ha mnpumepe auddepeHIHaTbHBIX
YPaBHEHU.

[Tomyyats 1mpencraBieHUE O
3HAYEHUU BBEJICHUS MOHSTHUS
WHTErpajia B pa3BUTUU MAaTEMaTUKH.

Hcnonp3oBath 1 ppoBbIe
pecypehl Uil MOCTPOCHUSI TpaPUKOB
TPUTOHOMETPUUECKUX (PYHKIIUU U
W3y4YECHUSI UX CBOMCTB.

Pemare Tpuronomerpuyeckue
YpaBHEHHS M OCYLIECTBISTH OTOOp

KOpHEH c [IOMOILIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH.
[IpumensTh bopmy bl
TPUTOHOMETPHH UL pEeICHUS
OCHOBHBIX THUTIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBaTth U dpoBkIe
pecypcbl Il TOCTPOCHHS U
uccaeoBanus rpaduKoB QPyHKIIHMA.
[IpumenaTs CBOWCTBA
MOKA3aTeIbHON U JIOTapuPMUIECKOM
byHKIUH K pELIEHUIO
MOKA3aTeNbHBIX U JIOTApUPMUIECKUX
HEPaBEHCTB.
OO6ocHOBaTh PaBHOCHJIBHOCTD
NEPEXO0B.

Pemate wppanvoHanbHble U
KOMOMHUPOBAHHBIE HEPABEHCTBA, C

Oosipllle WM HamboJiee
BAXHOW YacTU y4eOHOTo
Marepuana;

JOMYIIEHbI OIINOKU
B OIIPENEIICHUMU TIOHSATUH,

pu UCIIOJIb30BAHUU
MaTEMATUUYECKOU
TEPMHUHOJIOTHUH, B

PUCYHKaX, 4YepTexax WM
rpadukax, B BBIKJIAJKaX,
KOTOpbIE HE HMCIPABJICHbI
nociie HECKOJIbKUX
HABO/JIAILIKUX BOIIPOCOB.




IIOMOILBIO PaBHOCUJIBHBIX
IEPEXOJI0B.

Hcnonb3oBaTe  rpaduyeckue
METO/bl W CBOWMCTBAa, BXOJSILKE B

ypaBHEHUE WIH HEPaBEHCTBO
GyHKUMNA JUTsl pelieHus 3a/1auu.
OnepupoBatb MOHSITUSAMMU:

KOMIUJIEKCHOE YHCJIO W MHOXECTBO
KOMIIJIEKCHBIX YHCE.

[IpeacraBisiTh  KOMIUIEKCHBIE
yycia B anreOpanyeckod U
TPUTOHOMETPHUUECKOU popme.

Bomonusate  apudmernyeckue
ONEpaluy C HUMHU.

N3obpaxats KOMILJIEKCHBIE
YHUCJIa HA KOOPAHHATHON MJIIOCKOCTH.

[Ipumensate dopmyiny Myaspa
U MOJTy4yaTh MPEACTaBICHUE O KOPHAX
Nn-oM CTENEHU U3 KOMIUJIEKCHOIO
qHCIIa.

3HAKOMUTBCSL C TNpUMEpamMu
NPUMEHEHUSI KOMIUIEKCHBIX 4YHUCEN
JUISL  pEIIeHUs] TEeOMETPUYECKUX U
bu3nuecKkux 3aaau.

Onepuposatb HOHATUSAMMU:
HaTypaJbHOE W  LEJ0E€  YHCIIO,
MHO>XECTBO HAaTypaJbHBIX M LEJBIX
YHCEJL.

Hcnonp3oBath IIPU3HAKA
JETMMOCTH LIEJIbIX YHCEN; OCTATKH I10
moxnyiiro; HOJl n HOK HarypanbHbIX
yuces; aiaroput™M  EBknmpa i
pelIeHUs 3aa4.

3anuceiBaTh HaTypaJbHbIC
yyclia B Pa3UYHBIX MO3UIIMOHHBIX
CUCTEMaX CUUCIICHHUS.

Onepuposatb HNOHATUSAMU:
CHUCTEMA U COBOKYIIHOCTh YPaBHEHMIA
U HEpPABEHCTB; PEIICHHE CUCTEMBI
WIN COBOKYITHOCTH; PaBHOCHJIBHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBHSL.

Haxonute peuieHust cucrem u
COBOKYITHOCTEM L(EJIBIX
palMOHAIBHBIX,  WPPALHMOHAIBHBIX,
NIOKA3aTeJIbHbIX U JIOTapU(PMUUYECKUX




YPABHEHUW U HEPABEHCTB.
[IpumensTh CHUCTEMBI
YPAaBHEHUN K PEUICHUIO TEKCTOBBIX
3aJlad W3  pas3lMYHBIX  oOJacTei
3HAHUM W pEaJbHOM  JKU3HU;

UHTEPHPETUPOBAThH MOJIyYeHHbIE
pelIeHHUS.

Hcnonp3oBath 1 dpoBkIe
pecypchl.

BriOupate cmoco0 penieHus
paloHaNbHBIX,  HPPAIMOHATBHBIX,
MOKAa3aTeNbHbIX, JIOTAPU(DMHUUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUN U
HEPABEHCTB, COJIEPKAIIUX MOAYJIH H

napameTpsbl.
[Ipumensate rpapuyeckue Hu
AHAIUTHYECKUE METO/1bI VTSI

peuIeHusl YPaBHEHUN U HEPABEHCTB C
rapaMeTpaMH, a TAKKE UCCIIEOBAHNE
byHKUMN METOJaMU
MaTeMaTUYECKOr0 aHaJIN3a.

Crpourtb u UCCIIEN0BATh
MaTeMaTUYECKHE MOJEIN PEaJbHbBIX
CUTyallud C TIOMOUIBIK) YPaBHCHUMU,

HEPABEHCTB " CUCTEM c
rapamMeTpamH.
MonenupoBath peabHbIE

CUTyalluM Ha  S3BIKE  alreOphl,
COCTaBJISITb BBIPAKECHUS, YpaBHEHUSI,
HEPAaBEHCTBA M UX CHUCTEMBI TIO
YCIOBHUIO  3aJadyd,  MCCIEI0BaTh
MOCTPOCHHBIE MOJeNn C
MCIIOJIb30BAaHUEM alllapaTa ajireopsl,
UHTEPIPETUPOBATH MOJTyYeHHBIN
pe3ynbTar.

[Ipumensate  QyHkuu  aus
MOJEIUPOBAHUSI U  UCCIEAOBAHUS
peaIbHbIX MPOLIECCOB.

Pewats npuknaaHeie 3aaa4u, B
TOM qucie COIMAIBHO-
PKOHOMHUYECKOTO U  (PU3UYECKOrO
XapakTepa, CpeACTBaMH alnreOpbl U
MaTEMaTUYECKOI0 aHaJIU3a.

I'EOMETPUA

OHpGI[GJ'ISITL IINIOCKOCTb  KakK ‘

OneHka

IIpoBenenu




burypy, B KOTOPOW BBITIOJHIETCS
IJITAHUMETPHSL.

Jenatpb MPOCTEUIIINE
JIOTUYECKUE BBIBOABI U3 AKCUOMATHKH
IIJIOCKOCTH.

[IpuBoauTH HIPUMEPBHI
peanbHbIX OOBEKTOB, HcATU3AIMEH
KOTOPBIX SABJISIIOTCS AKCHOMBI
r€OMETPUH.

N3yuars, IPUMEHSTh

MIPUHLUIBI TOCTPOCHUS CEYEHU.
Hcnonb30BaTh 171 NOCTPOEHUS
CEYECHMM METOJ  CJICHOB, METOJI
BHYTPEHHETO MPOEKTUPOBAHMS,
METO/]T nepeHoca CeKylIen
MJIOCKOCTH.
Pemarts
3aJa4u:  Ha
CeYeHUss U
TLJTOIIA/IH.
AKTyanu3upoBaTh (akThl U
METOJbI [JIAHUMETPUH, PEJICBAHTHBIC
TE€MeE, IPOBOJUTH aHAJIOTUH.
Hcnonp30oBaTh MNpU peELICHUH
CIEAYIOLINE
(haKThI U

CTEPEOMETPUICCKHEC
omnpejeiicHue  BUIA
HAXOXIEHUE  €ro

3a/1a4y
IUIAHUMETPHUUYECKHE
METO/IBI:

Teopembr Daeca u 0
IIPONOPIIMOHAIIBHBIX OTpe3Kax.
ANTOpuUTM JIeJ€HUs OTpe3Ka Ha n
paBHbIX yacTer. Teopema MeHnenas.

PaBHOOEpeHHBIN
TPEYTOJbHUK. PaBHOCTOpOHHMI
TPEYTOJIbHUK. [IpssMOyTrobHBIN
TPEYTOJIBHUK

CaoiicTBO
TPEYTOJIbHUKA.

CBOICTBO OMCCEKTPHCH yTJia
TPEYTOJIbHUKA.

CaoiicTBOMEIMaH
TPEYTrOJIbHUKA.

[Ipn3naku
TPEYTOJIbHUKOB.

[lonyyats mnpexacraBienus o0
OCHOBHBIX sTanaxpa3BUTHUs

CpEIHEHW  JIMHUH

mo100us

MUCHEMEHHBIX
KOHTPOJIbHBIX PaloT.

OtBeT oueHuBaeTcA
OTMETKOMU «5)», €CJIH:

paboTa BBINOJHEHA
MIOJIHOCTBIO;

B JIOTUYECKUX
pacCyKJIeHUIX u
000CHOBaHUU  peUICHUS
HET MPOOEIJIOB U OIITUOOK;

B PCIICHHH HET
MaTeMaTUYECKUX OLIMOOK
(BO3MOXKHA oJHa
HETOYHOCTH, OTIHCKa,
KOTOpass HE  SIBJISETCS
CJIEICTBHEM HE3HAHUS
17005 HETTOHUMAaHUS
y4eOHOI0 MaTepuana).

OtmeTka «4»
CTaBUTCA B CIEAYIOIINX
CIIyyasx:

paboTa BBINOJHEHA
MOJIHOCTBIO, HO
000CHOBaHUS 1aroB
pelIeHUs] HEeIO0CTaTOYHBI
(ecnu YMEHHE
000CHOBBIBATH
paccyKaeHus HE
SBIISIOCH  CTEIUATBHBIM
00BEKTOM IIPOBEPKH);

JOMYIIEHBl  OJHA
OIIMOKAa WM €CTh JBa —
TpUu HeJIoueTa B
BBIKJIQJKAaX,  PHUCYHKaXx,
yeprexax Wiu rpadukax
(ecnu TH BUIBI PabOT HE
SBISUTACh  CHEIUATBHBIM
00BEKTOM TIPOBEPKH).

OtMmeTka
CTaBUTCS, €CIIH:

nomymieHo  6oree
OJIHOM OIIMOKHU MJIH OoJiee
JIByX — TpeX HEIAOYETOB B
BBIKJIAIKAX, gepTekax
U rpadukax, HO

«3»

€ IIMCbMCHHBIX
KOHTPOJIbHBIX

pabor,
OITPOCOB.

YCTHBIX




reOMETPUM KAaK COCTAaBHOM YacCTH
dbyHIaMEeHTa pa3BUTHUS TEXHOJIOTHH.

Knaccudumuposates B3anMHOE
pacIoyioKeHue MPSIMBIX B
IPOCTPAHCTBE, WILTIOCTPUPY ST

PUCYHKAMU M NPUBOAS MPUMEPHI U3
pEaNbHOM KU3HH.

Jloka3pIBaTh TEOpEMY 0
CYLIECTBOBAHUM M €IWHCTBEHHOCTHU
MAPAIETBHON MPSAMOM, MPOXOASIIEH
yepe3 TOYKYy MpPOCTPAHCTBA W HE
JIeXKaIeW Ha IPyrou MpsMou; JeMmy
O IIEPECEYEHUH IIJIOCKOCTU JABYMS
MapaJuICIbHBIMU TNPSIMBIMU; TEOPEMY
O TPEX MapaJuICIbHbBIX IPSIMBIX.

Jloka3pIBaTh IIPU3HAK
CKPEIIMBAIOIINUXCS MPSIMBIX, TEOPEMY
O CKPEIIMBAIOIINXCS PSIMBIX.

Jloxa3bIBaTh TEOpEMY 0
paBEHCTBE YTJIOB c
COHANpPaBJIECHHBIMUA CTOPOHAMHU.

OOBsCHATh, YTO HA3bIBACTCS
napajuielibHblM U LIEHTPAJIbHBIM
MIPOEKTUPOBAHUEM " KaK
BBITIOJIHSIETCS IIPOEKTUPOBAHUE
¢buryp Ha TIOCKOCTb.

Jloka3bIBaTh CBOMCTBA

HapajyIeIbHOrO MPOEKTUPOBAHMSL.
N300paxarb B mnapajuiebHOU
NPOEKLUU pa3Hble TEOMETPUUYECKUE

oOyuarommiicss obnagaer

00s13aTeIbHBIMHA
YMEHUSIMU T10
IIPOBEPSIEMON TEME.
OTtMmeTka «2»
CTaBHUTCS, €CJIN:
JOTMYIIEHBI
CYIIIECTBEHHBIC OIIMOKH,
IIOKAa3aBIIINeE, YTO
oOyyJaromuics HE
001amaeT 00A3aTeIbHBIMU
YMEHUSIMU 110 JIaHHOU
T€ME B IIOJIHOW Mepe.
Jomyckaercs
MOBBICUTh OTMETKY 3a
OpPUTMHAJIBHBIA OTBET Ha
BOIIPOC WA
OPUTMHAJIBHOE  PEIICHUE
3aJ1a4u, KOTOpBIC
CBUJICTEIIbCTBYIOT 0
BBICOKOM
MaTeMaTHIECKOM
pPa3BUTUM 00YUAIOIIETOCH;
3a pelnieHue 0osee
CIIO)KHOM  3aJaud WU

OTBET Ha 0oJiee CI0KHBIN
BOITPOC,IPE IO KECHHBIE
oOyyaroiiemMycs
JIOTIOJIHUTEJILHO IoCJIe
BBIITOJIHEHUS UM KaKHX-

burypsi. 00 IPyTrux 3aJaHui.
Pemars  crepeomerpuyeckue Ouenka YCTHBIX

3aJaud = Ha  JOKAa3aTeIbCTBO W | OTBETOB.

HCCIIEIOBAHNUE, CBSI3aHHBIC c OTBeT olleHUBAETCS

pacronaoKeHueM IPSAMBIX B | OTMETKOM  «5»,  eciu

IIPOCTPAHCTBE. oOy4aromuiics:
[IpoBoaAUTH JIOKa3aTeIbHbIE MOJIHO PacKpbLI

paccykJIeHus npu pEelIeHnH | CoAepKaHue mMaTepuana B

reOMETPUYECKUX 3a/1ad, CBS3aHHBIX | 00BEME,

CO  B3aUMHBIM  PACIIOJIOKEHUEM | IPEAYCMOTPEHHOM

MPSIMBIX B IPOCTPAHCTBE. MPOrpaMMONn u
CpaBHHBaTh, aHAM3UPOBATH U | yUCOHUKOM;

OIICHUBATh YTBEPXKICHUS C IEJIbIO V3JIOKHII MaTepHall

BBISIBJICHUS IOTUYECKU KOPPEKTHBIX U | TPAMOTHBIM SI3BIKOM,

HEKOPPEKTHBIX PACCYKICHUMN. TOYHO MCIIOJIb3YS




MonenupoBath peabHbIE
CUTYyalluU, CBSI3aHHBIE CO B3aUMHBIM
PacCIIOIOKEHUEM MPSIMBIX B
IIPOCTPAHCTBE, HA A3BIKE TEOMETPUMU.

Hccnenosatsb IIOCTPOCHHBIE
MOJENH c VCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHSITUN U TEOPEM,
anmapata  aiareOpel,  UGPOBBIX
pecypcoB.

Knaccudunmposats B3aumHOE
PacCIONO0KEHUE MPAMON U TUIOCKOCTH
B IIPOCTPAHCTBE, PUBO/JIS
COOTBETCTBYIOIIIME  IIPUMEpPHI U3
pEaATbHOM KU3HMU.

DopMyIUpOBaTh OIPEICICHUE
MapajyIeIbHBIX MPSIMOM U IIOCKOCTH.

Jloka3bIBaTh IIPU3HAK 0
[IapaJuIeIIbHOCTH IIpsAMON 151
IJIOCKOCTH; CBOMCTBA
[IapaJuIeIIbHOCTH IpsAMON 151
IJIOCKOCTH.

Pemate  crepeomerpuyeckue
3a71a4u BBIUNCIICHUS 151
JI0Ka3aTenbCTBO, CBSI3aHHBIC c
[1apaJlJIEIbHOCTBIO IPAMBIX U

TUIOCKOCTEN B IPOCTPAHCTBE.
Pemate mpaktuyeckue 3anaydu
Ha MOCTPOCHUE CEUEHUN HA YEPTEkKAX
TETPA3IpA U Napajuieenuneaa.
Pemare  crepeomerpuueckue
3a71a4M, CBSI3aHHBIE C IOCTPOCHUEM

CEUYEHUU IIIOCKOCTHIO.

[IpoBoguth JIOTUYECKU
KOpPPEKTHBIE JI0Ka3aTeJIbHbIC
paccyXaeHus pu pelLIeHun

reOMETPUYECKUX 3374 CBSI3AHHBIX C

MapaJJIEIbHOCTBIO IIIOCKOCTEM.
CpaBHUBATh UM AaHAIM3UPOBATH

peanbHbIE CUTyallud, CBSI3aHHBIE C

[apAJUIETBHOCTHIO IPSMOM 51
IJIOCKOCTH B MIPOCTPAHCTBE;
MOJICTIMPOBATh PEAJIbHBIC CHUTYallWH,

CBSI3aHHBIE € IApaICIBbHOCTBIO
IIPsAMON 151 IJIOCKOCTH B
IIPOCTPAHCTBE, HA SI3bIKE TEOMETPHUH.

MaTEMaTUYECKYHO
TEPMHUHOJIOTHIO u
CHMBOJIUKY, B
OIPEICIICHHOMN
JIOTUYECKOM
MOCJICIOBATCIILHOCTH
MPABUJIBHO
BBIIIOJIHUJT PUCYHKH,
YEPTEKH, rpadukw,
COITYTCTBYIOIIIME OTBETY;
oKasal YMEHHUE
WUTFOCTPUPOBATH TEOPHUIO
KOHKPETHBIMU
MpUMEpPaMHU, MNPUMEHATH

€€ B HOBOW CUTYyalllH IIPU
BBIITOJTHEHU U
IIPAKTUYECKOTO 3aaHus;

POJIEMOHCTPHUPOBA
J 3HAHUE TEOPUU paHee
W3YUYEHHBIX
CONYTCTBYIOIINX TEM,
c(hOpMHPOBAHHOCTh U
YCTOMYUBOCTD
UCIIOJIb3YEMBIX npu
OTBETE YMEHUU 51
HAaBBIKOB;

oTBEYal
CaMOCTOSATEIIBHO, oe3

HaBOJSIIMX BOIPOCOB;
BO3MOHBI OJIHA —

JIB€  HETOYHOCTU  TMpHU
OCBEIIICHHE
BTOPOCTEINEHHBIX
BOITPOCOB WJIN B
BBIKJIQJKaX, KOTOPBIC
oOyuarommics JIETKO
UCITPaBHII ocie
3aMe4aHusl.

OtBeT oleHUBACTCS
OTMETKOM «4», ecnu

YAOBJIIETBOPSIET B
OCHOBHOM  TpeOOBaHUSIM
Ha OLEHKY «5», HO IpH
5TOM HMEET OJWH W3
HEIOCTAaTKOB: B




AxkTyanusupoBaTh (akThl U
METObI IIJIAHUMETPUU, PEIICBAHTHBIC
TeME, IPOBOAUTH aHAJIOTUU.

@OopMyJIMpOBATH OIPEAECICHUSA:
NEPIIEHAUKYJISIPHBIX ~ IPAMBIX B
IIPOCTPAHCTBE; ONPEACICHUE IPIMOU,

NEPIEHIUKYJISIPHON K TJIOCKOCTH.
Jloka3bIBaTh: JEMMY 0
NEPHEHNKYJIAPHOCTH IBYX

napajijieibHBIX TPSMBIX K TpPEThei
OpsIMOM; TEOpPEMBbI O CBSA3U MEXKIY
NapaJlJIeIbHOCTRIO  TIPSMBIX M UX
NEPIEHIUKYJIIPHOCTBIO K INIOCKOCTH.

Jloka3bIBaTh: TEOpEMY,
BBIPAXKAIOIIYIO IIPU3HAK
NEPIEHINKYJIIPHOCTH  NPSIMOM W
IIJIOCKOCTH; TEOpEMY 0

CYLIECCTBOBAHUM W E€IUHCTBEHHOCTHU
IPSAMOM, IIPOXOAAIIEN Yepe3 TaHHYIO

TOYKY W TEPHEHIUKYISIPHOM K
JTAaHHOM TIJIOCKOCTH.

N3obpaxats B3aUMHO
NEePNECHAUKYJISIPHBIE — TIPAMYI0 U
IIJIOCKOCTb.

DopMyJIMPOBATH CBOMCTBO

NEPHEHAMNKYJIApAa 10 OTHOUIEHUIO K
IUIOCKOCTH.

[lonyyars mpencTaBiIeHHE O
3HAYEHUU  NEpHeHAMKYJsIpa Ui
Opyrux oOrnacteld Hayku (pu3uka,
HHEpPreTuKa, Ja3epHble TEXHOJOTHUH),
B pEaIbHOM  KU3HM  (TEXHUKA,
OKpYy>arolas 00CTaHOBKA).

Jloka3bIBaTh YTBEPKACHUS,
CBSI3aHHBIE C MPOEKUUEH MpsAMON Ha
IUIOCKOCTh, HENEPIEHIUKYISIPHYIO K
3TOM MPAMOM.

Jloka3piBaTh TEOpPEMY O TpEX
MEePHEHIUKYIIIpax u TEOpeEMY
oOpaTHyl0  Teopeme o  Tpéx

NEPIICHIUKYIApax.
[Tonywyars npencraBieHue o0

OpPTOTOHATLHOM MPOEKTHPOBAHHH.
Jloxa3bIBaTh TEOpEMY 0

IPOEKIIMU TOYKU Ha MPSMYIO.

U3JI0)KEHUU  JIONYIIEHBI
HeOobIIe mpoOenbl, He
MICKa3UBIIIEE
MaTeMaTHYEeCKOe
coJiepKaHNe OTBETa,;
JOTMYIICHbl OJUH —

JIBa HeJI04YeTa npu
OCBEIIICHUHU  OCHOBHOTO
COJICpKaHUS OTBETA,
UCIIPaBJICHHBIC ocJie
3aMEUYaHusl;

JOMYIICHBI OIIMOKa
WIN Ooitee JBYX
HEJIOUETOB npu
OCBEIICHUH
BTOPOCTEIICHHBIX
BOIIPOCOB N B
BBIKJIAIKAX, JIETKO
UCIIPAaBJICHHBIC ocJie
3aMeYaHHusl.

OtMmeTka «3»

CTaBUTCS B CIEIYIOIIUX
CIIydasix:

HEIOJIHO PaCKpPBITO
COJICp)KaHME Marepuala
(comepxaHue  H3JI0KEHO
¢dbparmMeHTapHo, HE Bceraa
MOCJIeIOBATEILHO), HO
MMOKa3aHo oO1iee
MOHMMaHUE BOIpoca U
IPOJIEMOHCTPHUPOBAHBI
yMEHUS, JIOCTATOYHBIC
JUTS YCBOCHUS
POTrPaMMHOTO
Marepuana;

UMEJIHCh
3aTPYIHCHHS
JOTYIIICHBI
OTIPE/ICIICHUHN
MaTEMaTUYECKON
TEPMUHOJIOTHH,
YepTekax,  BBIKJIAJKaX,
UCIIPaBJICHHBIC ocJie
HECKOJIBKUX  HABOJISIINUX
BOITPOCOB,

WIn
OMUOKM B




Pemare  crepeomerpuyeckue
3aja4y, CBsI3aHHBIE c
NEPIEHINKYJIIPHOCTBIO NPSIMOM |
IIJIOCKOCTH.

Pemate npuxiianaele 3anaum,
CBSI3aHHBIC c Hax0XKJICHUEM
F€OMETPUYECKUX BEIIMYHH.

Peware  crepeomerpuyeckue
3a1a4M, CBA3AHHBIC C IPUMEHEHUEM
TEOPEMBbI O TPEX NEPHEHIUKYIApax,

HaX0XKJICHUEM PacCTOSHUI,
ITOCTPOCHHUEM ITPOEKIUN.

CpaBHUBATh UM AHAIM3UPOBATH
YTBEPXKACHUSA C LEJIbI BBISBICHUSA
JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUN.

AHanM3upoBaTh 151

MOJIEIMPOBAaTh HA S3BIKE T€OMETPHUH
peanbHble CHUTYallMH, CBS3aHHBIE C
NEPHEHAUKYJIAPHOCTBIO MPAMOU H
IJIOCKOCTH; UCCIIEN0BATh
MIOCTPOECHHBIE MOJIENIH, B TOM YHUCIIE U
c UCIIOJIb30BaHUEM amnmapara
anreOphl.

AkTyanusupoBaTh (akThl U
METOJbI [JIAHUMETPHUH, PEJICBAHTHBIC
TeMe, IPOBOJUTH aHAJIOTUU.

@opMyJIMpOBATh ONPEIEICHHE
JBYTPAHHOT'O yTJa.

Jloka3bIBaTh CBOMCTBO
paBeHCTBa BCEX JIMHEWHBIX YIJIOB
JBYTPAHHOTO yTJa.

Knaccudumupoars
JIBYTPaHHBIE YIJibl B 3aBUCHMOCTH OT
UX TPalyCHON MEPBHI.

@opMyJIMpOBaTh OMNPEIEICHUE

B3aMMHO MEePIECHIUKYJISIPHBIX
TTIOCKOCTEM.
Jloka3pIBaTh TEOpEMY 0

IIPU3HAKE NEPIICHINKYISPHOCTH JIBYX
IIJIOCKOCTEH.

®opMyIHpPOBATh CIEACTBUE (U3
IpU3HAKa) O NEPHEHAUKYJIIPHOCTH
IJIOCKOCTH, KOTOpast
NEPHeHAMKYJIIpHA  MPsSMOM, 1O

oOyyarommuiicss He
CIIpaBUJICA c
NPUMEHEHUEM TEOPUU B
HOBOW  CUTyalWu IIpU
BBIITOJIHCHU U
MPAKTUYECKOTO 3aJaHusl,
HO BBIIOJHHUJI 3aJaHHs
00s13aT€IbHOTO  YPOBHS
CJIOKHOCTH MO JIaHHOMU
TEME;

Ipyd  JTIOCTaTOYHOM

3HAHUM TEOPETUYECKOIO
Marepuana BbISIBJICHA
HEJ0CTaTOYHAas
c(hOpMUPOBAHHOCTD
OCHOBHBIX YMEHUH U
HAaBBIKOB.

OtmeTka «2»
CTaBUTCS B CJEAYIOLIUX
cllyqasix:

HE PacKpBITO
OCHOBHOE  COJIep)KaHUE
y4eOHOro MaTepuana;

00HapyKEHO

HE3HAaHWE OOYYarOIIMCS
Oonpiiet wiam HamboJee
BOXHOW YacTH y4eOHOTO
MaTepHaia;

JOMYIIEHbI OIINOKU
B ONPEACICHUM TOHITHUH,

pu HUCITOJIb30BAHUU
MaTEMATUUYECKOU
TEPMHUHOJIOTUH, B

PUCYHKax, 4epTexax WM
rpadukax, B BBIKJIAJKax,
KOTOpbIE HE HMCIPABJICHbI
nociie HECKOJIbKUX
HABOJIAIIUX BOIPOCOB.




KOTOPOU IIEPECEKAOTCS IBE
IIJIOCKOCTH, 9TU INIOCKOCTSM.
JIoKa3pIBaTh YTBEPKICHHUS O
€ro CBOMCTBAX; TEOPEMY U CIIEACTBUE
u3 Hee 0 JIAAarOHAJIAX
IIPSAMOYTOJIBHOIO NIapajule/IeIUIeAa.
Pemate  crepeomerpuyeckue

3a7a4H, CBSI3aHHBIC c
NEePNEHAUKYIJISIPHOCTh  OPSIMBIX U
IIJIOCKOCTEMH, UCIIOJIb3YS
MJIAHUMETPUUYECKHE (haKThI 1
METO/IBI.

[IpoBoauth JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeJIbHbIC
pacCyXJIeHus npu pelLIeHUn

F€OMETPUYECKUX 3aJ1a4, CBSA3aHHBIX C
NEPHEHAUKYJIIPHOCTBIO MIIOCKOCTEM.

AHaIA3UPOBATH 17}
MOJIEIUPOBAaTh HA SA3BIKE T€OMETPHUHU
peanbHbIe CHUTYallMHM, CBS3aHHBIE C
NEPHEHANKYJIAPHOCTBIO TPSMBIX U
IIJIOCKOCTEMN.

Hccenenosars IIOCTPOEHHBIE
MOJAEIM, B TOM 4YHCIE€ U C
UCIIOJIb30BAaHUEM arlrapara ajareopsbl.

Pemate mnpukiagHele 3anaud,
CBSA3aHHBIC C HaXO0XKJIECHUEM
F€OMETPUYECKHUX BEJTUYMH.

Pabotatb C  y4eOHHKOM:

3a/1aBaTh BOIIPOCHI, JeN1aTh
3aMeuyaHusl, KOMMEHTApUU.

AHaIA3UPOBAThH pelieHue
3a/1a4n.

Pucosars BBIITYKJIbIE
MHOTOI'PAaHHHUKH C 3a/IaHHBIMU
CBOMICTBaMU; BOCCTaHaBJIMBAaTh
oOmuit BU/T BBIITYKJIOTO
MHOTOI'DaHHHKa 10  JBYM  €IO
IIPOEKLUSM.

Jloka3bIBaTh CBOMCTBA
BBIITYKJIOTO MHOTOTPaHHUKA.

Pucosarb BBIITYKJIbIE
MHOTI'OTPAaHHHUKHU C PA3HOM DUIEPOBOU
XapaKTEPUCTUKOI; UCCIIEN0BATh

BO3MOXKHOCTH IIOJIYYCHHA PC3YyJIbTaTa




IIpX BaApbUPOBAHUHU NAHHbIX.

Jloka3pIBaTh CBOMCTBA
MTPaBUIbHBIX MHOTOTPaHHHKOB.
[ImanupoBathb IIOCTPOECHUE

MPaBWIbHBIX MHOTOIPAaHHUKOB Ha
MOBEPXHOCTSAX JAPYTUX MPaBUIBHBIX
MHOT'OTPaHHUKOB.

AkTyanuzupoBaTh (akThl U
METO/Ibl TUJIAHUMETPHUH, PEICBAHTHBIC
TeMe, IPOBOUThH aHAJIOTUH.

OHCpI/IpOBaTB ITOHATHUAMMU:
BCKTOP Ha IIJIOCKOCTH u B
IIPOCTPAHCTBC, KOMILIAHAPHBIC

BEKTOphl.  [IpuBOAMTL  TIPUMEPHI
(U3UYECKNX BEKTOPHBIX BEJIMUUH.

OcBauBaTh npaBuiia
BBIIIOJIHCHHUS JICUCTBUM CJIOKEHHUS H
BBIYUTAHUSI BEKTOPOB, YMHOXEHUS
BEKTOpa HA YHUCIIO.

Jloxa3bIBaTh IIPA3HAK
KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Jloka3pIBaTh TeopeMy 0

pa3JIoKEHUH JI000ro BEKTOpa IO
Tp€M  JTaHHBIM  HEKOMILUIAHAPHBIM
BEKTOpaM.

[IpumensTh IpaBuiIa
BBIIIOJTHEHUS OEUCTBUIM CIOXKEHUS U
BBIUUTAHUSA BEKTOPOB, YMHOXKECHUS
BEKTOpa HA YHCJIO IIPU PEUIEHUH
3ajJ1a4.

Haxomutse KOOPAUHATHI
BEKTOpa B JJAHHOM 0a3uce U CTPOUTH
BEKTOP IO €ro KOOpAUHATAM.

BcnnoMuuTh OIpENICIIEHUE
CKaJSIPHOTO  YMHOXEHHUS U  €ro
CBOMCTBA.

Breraucuasts C IIOMOILBIO
CKaJSIPHOTO  YMHOXXEHHSI  JJIMHBI
BEKTOPOB, YIJIBI MEXKAY HHMHU,
YCTaHABJIMBATh MEPIEHINKYIJISIPHOCTh
BEKTOPOB.

AHaIMA3UpOBaThH U
MOJIETIMPOBATh HA SA3BIKE T'€OMETPUH
pealibHbIE CUTYyallMW, CBS3aHHBIE C
(bU3NIECKUMU BEKTOPHBIMU




BEJIMYMHAMH.

Hcnonp30BaTe INpu  pelICHUH
3a/1ay, CBS3aHHBIX C BEKTOpaMH B
MPOCTPAHCTBE,  IUIAHUMETPUYECKUE
(baKThl U METOJIBI.

CBoOoaHo OIepUpOBaTh
MOHSATUSIMU: oTOOpaxeHue
IpPOCTpaHCTBAa Ha ce0s, JBM)KECHHE
IIPOCTPAHCTBA; LIEHTpAJIbHAs, OCEBas
U 3epKajbHas CUMMETPUH,
napajuieNIbHbI EPEHOC; PABEHCTBO U
nogobue Guryp.

Jloka3plBaTh YTBEPKIACHHUS O
TOM, 4YTO LEHTpajbHas, OcCeBas U
3epKaibHas CUMMETPHUH,
napajuielibHbli  MEPEHOC  SBIISIFOTCS
JBH>KCHUSIMH.

Boinonuate  mpeoOpazoBaHus
noaoous.

OnepupoBatb MTOHSITUSAMMU:
npsimasi u cepa Disepa.

Pewars r€OMETPUYECKHUE
3a/1aun C MCIIOJIb30BaHUEM
JIBMOKCHUM.

Hcnonb3oBaTh 0pu  peLICHUU
3a/1a4 ABUIKEHHS MPOCTPAHCTBA U UX
CBOMCTBA.

CpaBHUBaTh U aHAIMU3UPOBATH
YTBEPKIEHUSI C I1EIbI0 BBISIBICHUS
JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCyKIACHUM.

HUccnenoBats MIOCTPOEHHBIE
MOJIEIIH.

Hcnonp3oBath 1 dpoBkIe
PECYPCHL.

AKTyanu3upoBaTh (akThl U
METOJbl [JIAHUMETPUH, PEJICBAHTHBIC
TE€Me€, IPOBOJUTH aHAJIOTUH.

CBoIUTH JIEUCTBUS C
BEKTOpaMH K aHAJOTMYHBIM
JEUCTBUSM C UX KOOPJAHHATaAMHU.

BcrmoMauTh OIIPENICIICHUE

CKaJLIPHOTO  YMHOXEHHUS U €TI0
CBOMCTBA. BBIUHCIATE C ITOMOMIBIO
CKAJSIPHOTO  YMHOXXEHMUS  JUIMHBI




BEKTOpPOB, YIUVIBl MEXIy HHUMH,
yCTaHaBJIMBATh NEPHEHAUKYISIPHOCTh
BEKTOPOB.

BriBonuTh ypaBHEHUE
IUIOCKOCTU U (POpMYIly pPacCTOSHHUS
OT TOYKH J0 IJIOCKOCTH

Pemarts 3a71a4H, codeTas
KOOPAMHATHBIN 151 BEKTOPHBIN
METO/BI.

[IpoBOogUTH JIOTUYECKHU
KOPPEKTHBIE JOKa3aTeabHbIE
paccyXaeHus npu pelLIeHun
r€OMETPUYECKHUX 3a7a4 Ha
IIPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.

AHaIA3UPOBATH 17§

MOJIEJIMPOBAaTh HA SA3BIKE F€OMETPHHU
peanbHblE  CUTYyallUM, CBSI3aHHbBIE
BEKTOpPaMU U KOOPJIMHATAMHU.

Hccnenosatsb IIOCTPOCHHBIE
MOJAEIM, B TOM 4YHUCIE€ U C
UCIIOJIb30BAaHUEM allrapara ajareopsbl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrPaAMMBI.

3HAaKOMUTBCSI C  HUCTOpUEH
Pa3BUTHS MAaTEMATUKH.

CtpouTh ceueHusl.

Pemate  crepeomerpuyeckue

3agadun Ha JO0Ka3aTCJIbCTBO
MaTEMaTHYCCKHUX OTHOIHGHHfl,
HaXO0XICHHUC reOMCTPHUUICCKUX

BEeMWYMH (IUIMH, YTJIOB, IJIOIIAJIEH,
00BEMOB).
Hcronp30oBaTh MpU  PEIICHUU

CTEPEOMETPUYECKUX 3aja4
MJIAHUMETPUUECKUE (haKThI u
METO/IBI.

[IpoBoauTh JIOTUYECKHU
KOPPEKTHBIE JI0Ka3aTeJIbHbIC
paccyxaeHus pH peLICHUN

CTEPEOMETPUYECKUX 3a1au.

CpaBHuBaTH M AHAIM3UPOBATH
peanbHbIE CUTyallUM W BBIABIATH
BO3MOXXHOCTh €€ MOJEJIIMPOBAHUS Ha
A3BIKE TEOMETPUU




MonenupoBath pEATBHY IO
CUTyallMI0 Ha SI3bIKE TEOMETPUU W
WCCJIEIOBATh TOCTPOCHHBIE MOJIETH,
B TOM YHCJI€ U C HCIOJIH30BAHUEM
anmnapara anreOphl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
MIPOTPaMMBI TIPU PEIICHUH 3a/1a4.

CBobosHO OTIEPUPOBATh
MIOHATUSIMH: OO0BEM Tejla, OOBEM
MPSIMOYTOJILHOTO MapaJijieenuIie ia.

dopMyIupoBaTh OCHOBHBIE
CBOMCTBa 00BEMOB.

Jloka3piBaTh  TeopeMy 00

00BéMe MPSIMOYTOJILHOTO
napajuiesienune1a, CaeICTBUS U3 Hee.
Paspesarts MHOTI'OTPaHHHKHU,

[IepeKIaabIBaTh YaCTH.
Pemate  crepeomerpuyeckue
3a71a4M, CBS3AHHBIE C BBIYHCICHUEM
o0BbéMa MPSIMOYTOJIBHOTO
napasuieIeluIeaa, IPU3MBI.
CpaBHHBaTh M aHAJIU3UPOBATH
YTBEPXKIAEHUS C LEIbI0 BBIABICHUS

JIOTUYECKU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCyKACHUM.
AHaIU3UPOBATh 51

MOACIUPOBATE Ha A3BIKC I'COMCTPHHU
pCajibHBIC CHUTyalluu, CBSA3aHHLIC C

00BEMOM MPSAIMOYTOJIBHOT'O
napasuiesenunena, MIPU3MBIL,
TUPAMU/IBL.

Hccnenosathb IIOCTPOCHHBIE
MOJenH, B TOM 4YHCIE U C
UCIIOJIb30BAaHUEM ammapara anreOphl.

BoiBouTh OCHOBHYIO
UHTETrPaJIbHYIO0 bopmyy LTSt
BBIYHCIICHUS 00BEMOB TeT.

Jloka3piBaTh  TeopeMy 00
o0béME HAKIOHHOW MpU3MBI HA
pUMEpPE TPEYTOIBLHON IPU3MBI U JISI
IIPOU3BOJIBHON ITPU3MBI.

Jloka3piBaTh  Teopemy: 00
0o0bEMe mupamuabl, GOpMyIUPOBATH
CJIEACTBUS U3 Hee: 00bEM YCEUEHHOM
U PAMUJIBL.




BeiBogute  Qopmyny  ans
BEIYHCIICHUS OOBEMOB  yCEUEHHOM

UPAMU/IBL.
CBoOoaHo OIepUpPOBATh
TOHSTHSIMH: WTHHIpAYECKast

NOBEPXHOCTb, LIMJIUHJIP.
N3yuaTe cnocoObl MmoiayyeHus
WINHIPUYECKON IOBEPXHOCTH,
WINHIPA.
N300paxaTh LWIMHAP U €ro
CEYEHUs IIOCKOCTBIO.

CBoboHO ONEPUPOBATH
MOHATUSIMU: KOHUYECKast
MOBEPXHOCTh, KOHYC, YCEUEHHBIN
KOHYC.

N3yuaTp cnocoObl MOIy4YeHUs
KOHMYECKON NTOBEPXHOCTH, KOHYCA.

N300paxxatb KOHYC M €ro
CEUEHMsI TUIOCKOCTBIO, MPOXOASIICH
yepes 0Cb, u IJI0CKOCTHIO,
NEPIEHANKYJIIPHON K OCH.

BeiBomute  Qopmynel s
BBIYKCIICHUS OOKOBOM U  TMOJHOM
IIOBEPXHOCTEN TeJI BpALCHUS.

Pemare  crepeomerpuueckue
3aJladyd, CBSI3aHHBIE C  TEJIAMHU
BpAIllCHUs, HAXO0XKJIECHUEM IUIOLIAAU
OOKOBOWM M TMOJHOW THOBEPXHOCTH,
MMOCTPOECHHUEM CEUCHUM.

Hcnonp30oBaTh INpu  pelICHAH
3a/a4 TUIAHUMETpUYEecKue (PakThl U
METO/IbI.

CpaBHUBaTh W aHAJIU3UPOBATh
YTBEPXKIECHHS C LEJIbI0 BBISIBICHUSA

JIOTUYECKU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUH.
AHaIIU3UPOBATH 151

MOJICIUPOBATh Ha S3BIKE T€OMETPHH
peanbHblE CHUTYallH, CBS3aHHBIE C
KOHYCOM U IIUJIMHPOM.

Hccnenosats IIOCTPOCHHBIE
MOJEeNM, B TOM 4YUCIe H C
WCIIOJIb30BAaHUEM ammapara anreOpsl.

Axrtyanu3upoBaTh (PaKThl U
METO/Ibl TUTAHUMETPUH, PEICBAHTHBIC




TeMe, IPOBOJUTH aHAJIOTUU.
CBoOoaHo OIEepUpPOBATh

noHATuAMU: cdepa W map, UEHTP,

paauyc, nuameTp chepsl u mapa.

Hccnenosatsb B3alMHOE
pacnoiioxkeHue cepbl U MIOCKOCTH.

DopMyIupOBaTh OIPEACICHUE
KacaTelbHOM TIOCKOCTH K cepe.

Jloka3bIBaTh TEOPEMBI 0
CBOICTBE M TNpHU3HAKE KacaTeIbHOU
MJIOCKOCTH.

BoiBogute  Qopmyny  ans
BBIUMCJICHMS TUIOMIAU ceprl uepes3
paauyc chepsl.

Pemare  crepeomerpuyeckue
3aa4d, CBsS3aHHBIE CO cdepoll u
IapoM,  HaXOXIACHUEM  IUIOLIAAU
cheppl U e€ Yacteil, MOCTpOoeCHUEM
CEUYEeHMH cepbl U 1mapa.

AHaIA3UPOBATH 17}
MOJICNTUPOBAaTh HA SA3BIKE T€OMETPUH
peanbHbIe CHUTYallMH, CBS3aHHBIE C
mapom u cdepoil.

Pemate mpoctele 3agaun, B
KOTOPBIX (DUTYpUPYIOT KOMOWHAIINH
TEJ BPALEHNUS U MHOTOTPAHHUKOB.

Hcnonb3oBaTh 0pu pelIeHUU
3a1a4, CBSI3aHHBIX cO cdepoil u
1apoM, MIaHUMETPUIECKHe (PaKThl U
METO/IBI.

Pemate  crepeomMerpuueckue
3aJladyd, CBSI3aHHbIE C  TEJIaMH
BpalleHUs, TOCTPOCHUEM CEUYECHHI
TEJ BpAIllEHUs], C KOMOMHAIUAMHU TEJ
BpaIIeHUs] 1 MHOTOTPAHHUKOB.

[IpoBoaute JIOTUYECKHU
KOpPPEKTHBIE JI0KA3aTEbHbIC
paccykJIeHus pu pelIeHnn

Ir€OMETPUYECKUX 3a7a4, CBA3AHHBIX C
IIEPIIEHIUKYJIAPHOCTBIO IIJIOCKOCTEN.
AHanu3upoBaTh U
MOJENUPOBATh Ha SI3BIKE T€OMETPHUU
peajpHbIE CUTyallud, CBA3aHHBIE C
MHOT'OTPaHHUKAMH.
Hccnenosars TIOCTPOEHHBIE




MOJENHM, B TOM 4YHCI€ U C
WCIIOJIb30BAaHUEM ammapara anreOpsl.

CBoOoaHoO OIepUpPOBATh
MOHATUSMU: OOBEM TeNa, TUIONIAIb
TTOBEPXHOCTH.

DopMyJIMPOBATH OCHOBHBIE
CBOMCTBa OOBEMOB.

Jloka3zpiBaTh  Teopembl: 00
o0béMe mwIMHApPa, 00 o00BEME
KOHYyca.

BoiBogute  Qopmynsl s
BBIYUCIICHUS 00bEMa  yCEUEHHOIO
KOHYyca.

Uccnenosatb IIOCTPOCHHBIE
MOJENTHM, B TOM 4HCIE U C
WCIIOJIb30BAaHUEM ammapara anreOpsl.

3HaTh BO3MOXXHOCTH pPELICHUs
3aa4 Ha TIOCTPOCHUE ITUPKYJIEM H

JIMHEMKOM, 0 KJIACCUYECKUX
HEPA3pEIIMMBbIX 3a/1a4ax.
CB00O0OIHO OINEpUPOBATH

NOHATUSIMU:  IIAPOBOM  CETMEHT,
IapOBOM  CJIOW, IIAPOBOM CEKTOP,
OCHOBAaHME M BBICOTA CETMEHTA,
OCHOBAHHE U BBICOTA IIAPOBOTO CIIOSI.

BeiBogute  Qopmynsl s
HaxXOXJICHUS O00BEMOB  IIIAPOBOTO
CerMeHTa, IapOBOTO CeKTopa,
MJI0IA 1A CEPHL.

Jloka3piBaTh  TeopeMy 00
o0BbéMe 1apa.

Pemate  crepeomerpuyeckue
3aJlayM, CBsI3aHHbIE ¢ 00BEMOM I11apa,
IapoOBOr0  CErMEHTa,  IIAPOBOIO
CEKTOpa, MIIOMIAIbI0 Chephl.

CpaBHUBAaTh UM AaHAIU3UPOBATH
YTBEPKIEHUSI C UEIbI0 BBISIBICHHS

JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCyKIACHUMN.
AHaIU3UpOBaTh 151

MOJICIIUPOBATh Ha SI3BIKE T'€OMETPHH
peaybHBIC CHUTYalliH, CBS3aHHBIC C
00BEMOM Imapa, MapoBOTO CErMEHTa,
IapOBOTO  CErMEHTa,  IUIOMIAIbIO

cepsl.




CBoOoaHo OTIepUPOBATh
NOHATHEM:  TOJOOHBIE  Telma B

IIPOCTPAHCTBE.

Boiuucnare 00bEMBI  TEN C
IMOMOIIBIO OIPEIEIIEHHOTO
MHTETpalia.

Pemate  crepeomerpuyeckue
3aJ1a4u, CBSI3aHHBIE c
COOTHOIIEHHUSMH MEXAY IUIOIIAISIMU
MMOBEPXHOCTEN 151 oO0béMamu
MOJOOHBIX TEIL.

[IpoBoauth JIOTUYECKHU
KOPPEKTHBIE JI0KA3aTeJIbHbIC
paccyXaeHus pu pelIeHnn

FEOMETPUYECKUX 3a]]a4, CBA3AHHBIX C
BBIUHCJIEHUEM OOBEMOB TE€JI C

IIOMOILBIO OIPEAEIEHHOIO
UHTETrpaa, Hax0XXJICHUEM
COOTHOILICHHUSI MEXAYy IUIOMIAIIMHU
MMOBEPXHOCTEN u o0béMamu
MOJIOOHBIX TEIL.

AHanu3upoBaTh u

MOJIEJIMPOBAaTh HA S3BIKE N€OMETPHUU
peanbHbIE CUTYallMM, CBA3aHHBIE C
0o0bEMaMH ¥ TIOBEPXHOCTSIMH Tell, Ha
JIOKa3aTEIbCTBO M HAa HAXO0XKJICHUE
Ir€OMETPUYECKUX BEJINYHH.

Pemate  crepeomerpuueckue

3agadun Ha JO0Ka3aTCJIbCTBO
MaTEMaTHYCCKHUX OTHOIHGHHfI,
HaxXO0XICHHUC reOMCTPHUUICCKUX

BEeWYMH (IUIMH, YTJIOB, IIOIIAJICH,
00BEMOB).
Hcrnonp30oBaTh TPU  PEIICHUN

CTEPEOMETPUUYECKUX 3aja4
MJIAHUMETPUUYECKHE (haKThI u
METO/IBI.

[IpoBoguTth JIOTUYECKHU
KOPPEKTHBIE JI0Ka3aTeJIbHbIC
paccyxaeHus pH peLIeHUN
CTEPEOMETPUUECKUX u

IJIAHUMETPUYECKHX 3a]1a4.

CpaBHHMBaTh W aHAIU3UPOBATH
peaIbHbIE CUTYallMd W  BBISIBIATH
BO3MO>KHOCTh €€ MOJICJIMPOBAHUS HA




A3BIKE TEOMETPUHU.

MonenupoBatb pEATBHYIO
CUTyalllI0 Ha S3bIKE TE€OMETPUM U
UCCIIEN0BATh IOCTPOEHHBIE MOJECIIH,
B TOM YHCJIE M C HCIIOJIb30BAaHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
MIPOrpaMMBbl [IPU PELICHUU 33/1a4.

[lonyyath mpeACTaBIECHHUE O
TEOMETPUM KaK O pa3BUBAIOLIECHCS
HAYKE, UCCIEAYIOUIEH OKPYKAIOIIUN
MHp, CBA3aHHOM C  pEAIbHBIMHU
00BbEKTaMH, TIOMOTAIONICH PEIIUThH
pEAIbHBIE KU3HEHHBIE CUTyallUu O
pOJIN  CTEPEOMETPUHM B  PA3BUTUH
COBPEMEHHBIX WH>KEHEPHBIX u
KOMIIBIOTEPHBIX TEXHOJOTUH.

BEPOJATHOCTDb U CTATUCTHUKA

Hcnons3oBaTh  auarpamMMmbl
Dillepa W BepOaIbHOE OIMCAHHE
COOBITHIA npu BBITIOJTHEHU U
orieparuii HaJ COOBITUSMHU.

OuieHuBaTh U3MCHECHUE
BEPOSITHOCTEH COOBITUI 1O Mepe
HACTYIUICHUS JPYTUX COOBITHH B
CIIy4allHOM OIIBITE.

Pemartp 3agaumn, B TOM YHCJTIC

C HCITOJIb30BAaHUEM JepeBa
CIIy4ailiHOTO OIIBITA, bopmyn
CJIOYKEHUs u YMHOXEHUSI
BEPOSTHOCTEH.

DopMyIMpOBaTh U
JI0OKa3bIBaTh KOMOMHATOpPHBIE
(haKThI.

Hcnonb3oBaTh IIPAaBUJIO
YMHOXEHUS, U3Yy4YEHHbIE
KOMOMHATOpHbIE  (QOPMYIBI  JJIs
NIEPEYNCICHUS AJIEMEHTOB
pPa3IUYHBIX MHOKECTB, B TOM YHCIIE
AIIEMEHTAPHBIX COOBITUI B

CIIy4allHOM OIIBITE.

[lonb3oBaTbes  QopMysnond Hu
TpeyroibHukoMm  [lackana — nmns
OIIPEIICIICHUS YUCIIA COUETAHUN.

[TpumensaTe hopmyiry 6mHOMA

ITonnora
POJAEMOHCTPUPOBAHHBIX
3HaHUU 151 YMEHHUE
NPUMEHSTh 1504 npu
BBINTOJIHECHUHU
MPAKTUYECKHUX 3aj1a4.
Breimonnenue
MPAaKTUYECKUX  3aJa4 B

COOTBCTCTBHUHU C 3aJaHHUCM.

[IpoBenenu
e YCTHBIX
OIIPOCOB,
MMHMCbMEHHBIX
KOHTPOJIbHBIX
pabor.




Helotona jmns mpeoOpasoBaHus
BBIPAKCHUU.

Pa36uBarn CJI0KHBIE
HKCIEPUMEHTBI  HA  OTACJIbHBIC
UCIIBITAHUS.

Pemate 3agauym Ha IIOMCK
BEpOSITHOCTE COOBITUH B cepuu
UCIIBITAHUN J0 NEPBOTO yCleXa U B
cepusix wucnelTaHud bepHyim, a
TaK)XK€ B OMNbBITAX CO CIy4YallHbIM
BBIOOpPOM u3 KOHEYHOU
COBOKYIIHOCTH C HCHOJIb30BAHUEM
KOMOMHATOPHBIX (hakTOB U hopmy,
B TOM YHCJIE B XOJE€ MPAKTUYECKOU

paboThI C MIPUMEHEHUEM
CTaHAAPTHBIX (PYHKITUH.

OcBauBatb TIOHSITHS:
Cly4yanHas BEJIMYMHA,
pacrpeseneHue, Tabauna
pacnpeseneHus, auarpaMma
pacrpeneeHus.

Haxonaute 3HaueHHs: CyMMBbI U
MIPOU3BEACHUS CITyYaHBIX BEJIMYHH.

Crpourtb OuHapHbIE
paclpeneseHuss [0 ONMCAHUIO
COOBITHI B CIIy4ailHBIX OTIBITaX.

Crpoutb ¥  pacrno3HaBaTh
reOMETpUYECKOe U OMHOMHAIBHOE

pacrpeneneHusl.

Pematp 3a7a4u Ha
BBIUHCIICHUE MaTEMaTH4YECKOrO
OXKUJAHUS.

Crpours COBMECTHBIE
pacrpeneneHusl.

N3yuars CBOMCTBA

MaTEMaTUYECKOTO 0XKHUIaHMUS.

Pemate 3agaum ¢ moMoumipro
W3yYEHHBIX CBOWCTB.

[lo w3ydyenHsiM QopMynam
HaxOJUTh MaTeMaTU4YeCKUe
OXXKHJIAHUSl CIIy4yalHbIX BEJIMYMH,
UMEIOIIUX  FEOMETPUYECKOEe U
OMHOMHUAIIBHOE PaCIPEICICHNUS.

OcBauBathb TTOHSTHS:
JUCIIepCusl, CTaHJaPTHOE




OTKJIOHEHUE CIIyYalHOU BEJINYUHBI.
Haxomutes gucnepcuro 1o

pacnpeeIeHUIO.

N3yuath CBOWCTBA
JUCIIEPCHH.

[lo wu3ydyenHsiM QopMmysam
HaXOJUTh JTUCTIEPCHIO

OMHOMHUAILHOT'O pacipcaciicaus, B
TOM 4YHUCIC B XOIC HpaKTHQCCKOﬁ

paboTHI.

PazOuparp  moka3aTenbcTBa
TEOpEM.

OcBauBatb BBIOOPOYHBIHT

METOJ MCCIIE0BAaHUN, B TOM UHUCIE
B XOJI€ IPAKTUYECKON pabOTHI.
OcBauBatb MOHSATHUSL:
reHepaibHast COBOKYITHOCTb,
BBIOOpKA, BBIOOPOYHOE CpeaHee M
BBIOOpOYHAs JUCTIEPCHSL.

Breruucnars BBIOOPOYHBIE
XapaKTEepUCTUKH U HA HUX OCHOBE
OLICHUBATh XapaKTEePUCTUKHU
reHepagIbHON COBOKYIMHOCTH.

OcBauBaTh MOHSTHUS:
CTaTUCTUYECKAsl TUIIOTE3A.

OueHuBathb BEPOATHOCTH

COOBITHI U TPOBEPSATH MPOCTEHIIIHE
TUTOTE3bl Ha OCHOBE BBIOOPOYHBIX
JaHHBIX, B TOM 4YHCJIE B XOJ€E
PaKTUYECKON pabOTHI.
3HaKOMUTLCS MTOHSTHSIMHU:
HETpephIBHAS ClydYaliHas BEIIMYWHA,
HETMPEPHIBHOE pacrpeseneHue,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
Haxoautb BEPOSTHOCTH
COOBITUM TI0 JaHHOW  (PyHKIHH
IJIOTHOCTH.
3HAaKOMHUTBECSI C TOHSATHSIMMU:
ITOKAa3aTeIbHOE pacrpesieneHue,
HOPMAaJIbHOE pachpe/ieliCHHE.
Boinenate 1o onmmMcaHUIO

CITyJaifHbIC BEJIUYMHBI,
pacrpeae/ieHHbIC o
MOKa3aTeIIbHOMY 3aKOHY, 1o

HOPMAaJIbHOMY 3aKOHY.




Pazbupare mnpumepsl 3amad,
MPUBOASIIMX K  IOKa3aTeIbHOMY
pPacIpeieICHUI0 U K HOPMAJIbHOMY
pacIpeesICHUIO.

Boigensate 1o ONMCaHUIO
CIly4YallHOT'O  OIIBITA  BEJIMYMHBI,
pacnpeeieHHbIe o 3aKOHY
ITyaccona.

Pewars 3amaumn, B TOM yucie
B XOJI€ MpaKTHYeCKol paboThl C

pPUMEHEHUEM CTaHAapTHBIX
GyHKINNA 37EKTPOHHBIX TaOIHII.

OcBauBatb MTOHSTHSA:
KOBapHaus, KodhpurreHT
KOppeisLuu, JIMHEWHAs
3aBHCHUMOCTb.

OueHuBaTh XapakTep CBS3U
MEXIy CIy4allHbIMH BEJIMYMHAMH,
UCXOJII W3 TPHUPOJLI JAaHHBIX U
BBIYHCIICHHBIX XapaKTePUCTHK.

Ucnonb3oBaTth  aAuarpamMmel
pacceuBaHus JUTSIN300paXkeHu s
COBMECTHOT'O pacCeUBaHMs TAHHBIX.

Haxomute  ko3dduimeHTs
OCH JIarpaMMbl, BTOM YHCJI€ B XOJI€
MPaKTHYECKON paboThI c
pUMEHEHUEM CTaHapTHBIX

GyHKIIHH.




3.2. TunoBble 3aJaHUS 1JI51 OLIEHKH OCBOEHMSI Y4e0HOI JUCUUIJINHBI.

3.2.1. KoMiuieKT (poHAa OLIEHOYHBIX CPEICTB AJIs BXOAHOI0 KOHTPOJI.

Bapuanr 1
Nel. Jns oOBEKTOB, yKa3aHHBIX B TaONHIlE, OMPENCIUTE, KaKUMH IHU(ppaMu

OHM O0003HAaYeHLI Ha CXEMe. 3anoaHuTe Ta6J'IHI_Iy, B OTBCT 3allMIINTC

MOCJIeI0BATEILHOCTD YETHIPEX 1UPP.

Herckas
OOBEKTHI bankon Kabunet Kyxns
KOMHATa
LHudpsr
@ @ ®
PN e |
| N
Towas ® @
I
L_—

™~

Ha muiane u3o0pakeHa cxema KBapTHUpbI (CTOpOHA KaKJIOW KJIETKH Ha CXeMe
paBHa 1 M). BX0oJ1 1 BBIXOJ] OCYIIECTBIISIFOTCS YEPE3 €AMHCTBEHHYIO ABEPbD.

[Ipu BXoz€ B KBapTUPY PACTIOIOXKEH KOPUAOP, OTMEUCHHBIN mudpoi 2. Ciesa
OT HEro pacnojoxkeH OankoH. HampoTuB BXojga B KBapTHpPy pacrojaraercs
COBMEILIEHHBIN CaHy3€J, a CIpaBa OT HETO — JE€TCKask KOMHATa.

[NocTtrHas 3aHMMaeT HaMOOJBIIYIO IUIOMIAb B KBAPTUPE, U3 TOCTUHONW MOXKHO
nonacTh B kaOuHeT. B KoHIle Kopuaopa HaXOuTCsl KyxHs Tuioniaabio 20 M2.

[Ton B rocTUHOW MJIAHUPYETCA MOKPHITh MAPKETHOM TOCKOW IiuMHON 1M u
mpuHoi 0,25 m.

B xBaptHpe npoBeneHsl ra3onpoBO U JIEKTPUIECTBO.

Ne2. [TapketHas nocka npoAaércs B ynakoBkax 1o 8 mr. CKOJIbKO YIaKOBOK C
NapKETHOM 10CKON TpeOyeTcst KyNUTh, YTOOBI MOKPHITH MO B TOCTUHOMN?

Ne3. Haiiqute miomans Kopuaopa (KOPUAOPOM CUUTAETCS IUIONIAAb

KBApTHUPbI, HC 3aHATAd KOMHATAMHU HJIHU 6aJ'IKOHOM). OtBeT z:aﬁTe B KBaJpaTHBIX



MeTpax.

Ne4. Haitnure paccrosiHue d Mexay HpOTHMBOIOJIONKHBIMH YIJIAMU JETCKOMN

d
KOMHATLI B MCTpax. B otBert 3anummre —..

V2

NeS. Xo3sMH KBapTUphl IUIAHHPYET YCTAHOBUTH B KBApTUPE IUIATY JUIS
rotroBkd. OH paccMmaTpuBaeT JBa BapuaHTa: Ia3oBas IUIMTa WIM 3JIEKTPOIUIMTKA.

HCHBI Ha IIJIMThI, JaHHBIC O HOTpC6HCHI/II/I )41 Tapmbax OIlNIaThl JAaHbI B Ta6J'II/IHG.

[lena Cpen.pacxon rasza | CTouMoCTh rasa
/cpen. noTpeo. | /3MEKTPO-IHEPTUN
MOIIIHOCTb
["a3oBas mmTa 44 680 pyo. 1,4 xy6. M/4 6 py0./ky0. M
OJeKTPOTIHTKA 21 000 py®6. 5,8 kBt 4 py6./(xBT - 1)

O6xymaB o0a BapuaHTa, XO3SIMH PEIIWJ YCTaHOBUTH ra3oByIO MmiuuTy. YUepes
CKOJIbKO 4YacOB HEIMPEPHIBHOTO UCIIOIb30BAHUSI JKOHOMHUS OT HCIOJIb30BAHUS
ra3oBol IUIUTBI BMECTO DJIEKTPUYECKOW KOMIIEHCUPYET pPa3HOCTh B CTOMMOCTH

YCTaHOBKH ra30BOM IUIUTHI U BHGKTpOHHI/ITKI/I?

3835

Ne6. Halinure 3HaueHUE BBIPAXKEHUS =

3.2.2. KoMIuUIeKT (pOH/IA OLIEHOYHBIX CPEICTB JJIfl TEKYIero KOHTPOJIs.

Paznen 1. Aureopa
Tema 1.1. Pa3zutre nonsatus o uucie, CTeneHb U KOPHU
Crenennas ¢pynkuus. UppannoHaabHble ypaBHEHUS U HEPABEHCTBA
1 BapuanT
Al. Pemiuty ypaBHeHHE X (X - 5)=-4
a)dul; 0)4,5; B4, r1)—-4ul; n)l.

A2. Pemure HepaBeHCTBO 6x —3 <-17 —(-x—Y5)
a)x< 4; 0)x< -4; B)x>-4;, n)x>4; n)x<-18.

A3. Berunciaurb 1.1 :(1—0,2)—32.
5 6 24

11 11 11
3—;  0)3,9; -3— 4; 2—.
@3 639 B -3 D4 K20

A4.IlpenctaBuTh B BUI€ CTENEHU M HAWNTH 3HAUEHUE BBIPAKECHUS

6.
a) 6; @—g B)4; 1)—6; mé.

—— IIpu a =




N —

AS. Tloctpouts rpaduk yHkiuu y =2x + 1.

B6. B npsaMoOyroiapHOM TpeyrojJibHUKE TIuUIIOTeHy3a paBHa 10 cMm, a oauH u3
KaTeToB
6 cm. Haiitu BTOpOi1 Karter.
a) 4 cm; 0) 16 cm; B) 8 cM; ) V136 cm; 1) 10 em.
B7. bank BbituiaunBaeT e€xerogHo 8% oT cymmbl Bkiaaa. Kakoil ctaHer cymma
yepes rofl, €Ciau NepBOHAYaIbHBIN BKiaa cocTaBisul 7600 pyonei?
a) 8208 pyo.; 0) 608 py6.; B) 8200 py6.; 1) 7600 py0.; 1) 8000 pyo.
a-b

C8.Y1poCTuTh BBIpaXeHUE :
a-b a+b

2 BapuaHT
Al. Pemmuth ypaBHeHue x (x - 4)=-3
a)3ul; 0)4,5; B)3; 1)-3ul; n)l.

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

5 2 1 8
A3. Beruucautp (=:=——):—+1.
773 ﬂ_g) 11
3 5
15 11 11
a) —; 6)1; B) -3—; 1)-1; 2—.
) 14 ) ) 12 ) H) 12

A4.HpCI[CTaBI/ITB B BUAC CTCIICHHU H HaAWTH 3HAYCHHUE BBIPpAKCHHA

— npu c = 4.
C

a) 16; 6)—%; B)4; 1) 16; H)%.

AS. IToctpouts rpaduk pyHkuuu y = - 2x + 1.
B6. B npsmMoyronbHOM TpeyrojbHHMKE TMNOTEHy3a paBHa 10 cM, a oauH u3
kaTeToB 8 cM. HaliT BTOpOit KaTer.

a) 4 cMm; 0) 6 cm; B) 8 cMm; r) V136 cm; 1) 10 cm.
B7. bank BeimutaunBaer exerogHo 8% oOT cymMbl Bkiana. Kakoil craHeT cymma
4yepes Tojl, €Clii IEPBOHAYAIbHBIN BKJIaa cocTaBisin 8600 pyoueii?

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

Xy Y

C8.YpocTuTh BBIpOXKEHUE —— — :
X+ y XxX=)y

2) Ilpumep MaTeMaTH4Y€CKOI0 JUKTAHTA
Bapuanr 1
1. ITonsaTue neliCTBUTEIBHOTO YHCIA
2. CBolicTBa CTENEHHU C IEMCTBUTEIILHBIM ITOKa3aTelIeM
Bapmuanr 2.

. TlonsiTe uppalmoHaIbHOTO YUCIa
. CBOCTBa KOpHS N-0M CTENIEHU

I Bapuanr



3ananme 1. Beriunciure:

(At 2) i/%s\/z ; 3) V1ta”; 4) (2777
250 19

3ananue 2. Haiiure 3HaueHUE BbIPAKEHUS:

1) (33\/24\5—%23\/2]5; 2) M—M”’S npu d = 64.

54d7%

3aganue 3. YpocTuTe BbIpaKEHUSA:
3/ 2

— LF I 1 Ya +1 a
1) k5% 46" 2 {1.. xX-= .:-} + G : 3 — . .
) ) ) Ya-1 ia Na -28a +1

3ananme 4. Pemunre ypaBHEHUS:
1) V1I2x* +7x-10 —4x =5; 2) J1—tgx +
COS X

3aganue 5. Cymma AByX Uncell paBHA /18 , a UX pa3HOCTh paBHA /14 .
Haitnure nponsBeneHne 3TUX YUCE.
aganue 6. [Ipy kakom 3HaUYEHHUH X 3HAUEHUE BbIPAKEHUS

N(m=x) +(m—x)n—x)+(n—x) ’
Jm=x) —J(m—x)n—x)+(n—xy

3apanue 7. [Ipy kakoM HaMMEHbIIIEM 3HAYEHUU AyPaBHEHUE +/2x—1+a—x=0 HUMEET
eIMHCTBEHHBIM KOPCHBb Ha MIPOMEKYTKE (0,5; + o).

rae m#n, paBHO 2,(3)?

IIBapuanT
3aganue 1. Beriuuciure:

1) 418-72; 2) %3\/% : 3) W; 4) (27—213)
3ananue 2. Halinure 3HaueHuEe BBIPAKEHUS:

-1
1)(2J40J__ 3J5J”_j (25-27)s ; 2) 191l%3—40p“5 nmpu p=4.

4+p

3apanue 3. YpocTuTe BbIpaKEHUSA:

2

16-a” 1 Ya+1 Ya?
1) ¢*-13¢7" ; 2 +a’; 3 - : .
) b ){%-1 e ] Vo 24a+]
3ananue 4. Pemnre ypaBHeHUS:
1) x+42x* =7x+5=1; 2) Vl1-sinx +cosx=0.

3aganme 5. Cymma IByX uncen paBHA /18 , a UX pa3HOCTb paBHA /14 .
Haiinute nmpousBeeHUE 3TUX YHUCEIL.
3apanue 6. [Ipy kakoM 3HaUEHUU X 3HAYCHHUE BBIPAKECHUS

w/(m - x)2 + 1/(m - x)in —x)+ \/(n —x)2
Jon=x =m=xYn—x)+/(n-x)
3apanue 7. [Ipy kakoM HaMMEHbIIIEM 3HAYEHUU AyPaBHEHUE +/2x—1+a—x=0 HUMeEET
eTMHCTBEHHBIM KOPCHBb Ha MPOMEKYTKE (0,5; + o).

NN
Bapuanr 1

rae m# n, paBHO 2,(3)?



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

1)0,12; 2)1,2; 3)0.,6; 4) 3,6.
12/¢n .4
A2. Brrauciure: M
V8
D 1; 2)2; 32 ; 4)0,5.

1

A3. Berunciure: 14-643 —19.

1)-75; 2) 37, 3)93; 4) 131.
3 2 4
Ad4. BermostauTe J1eiiCTBUA 45 .4 3 : 415,
1 1 2 1
1) 45; 2) 43; 3) 23, 4) 25,
1 1
dZ _C2
AS. CokpaTute ApoOk: T T
cd? —dc?
1 1 1
1)cd; ) 3) Y-
¢ c2d? c2d?

B1. Borunciure: 4/6-+12 -4/6++/12 -4/54.

B2. Haigute KOpeHb YypaBHEHHs WIM CyMMYy KOPHEM, €CIM HX HECKOJIBKO

N2x—-1=2—x.
6—x

B3. Haitaute HauboJibiiiee 11e510e penieHne HepaBeHCTBA ——— > 0.

Vx? —8x+7

B4. Haiinute 3HaueHue BBIPAKEHUS x. —y,, €CIH (x,;y,) — PEIICHUE CHCTEMBI
¥ =5,

YPaBHEHHMU
Jxi+y=6.

Bapuanr 2
Al. Beraucnure: 3/0,008 - 64.
1)0.,8; 2) 1,6; 3) 0,128; 4)0.,4.
81427
Y216
1) 3; 2)9; 3)4,5; 4) 1,5.

1

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

3 1 5
A4. Brimosaurte nefictBus 92 -9 3 :99.
1 2 2 1
1)9 3, 2) 33, 3) 93; 4) 33,
1 1

X -y

1 o

x2 4+ x3y®

A2. Beruuciaure:

AS. Cokpatute Apo0h:



1 1 1 1
6 46 1 o 6 _
= 2) 3)xt 4yt 4) =2

3 6

X X

B1. Berunciure: 5\/36—\/R -5\/36+\/E .3/80.
B2. Haiinute HanOonbImii KOpeHb ypaBHEHUS x +1=+/7x —5.
(x=2)(x—-4) <0,
VX +x+1
B4. Haiiqure 3HaueHME BBIPAKEHUS x, —y., €CIU (x,;y,) — PEUICHHE CHCTEMEI
4=3,

B3. YkaxuTte Bce 1ielible PENIeHUs HEPaBEHCTBA

YPaBHEHHMU {
x+y° =4
Tema 1.2.Iloka3arensHas u jorapupmudeckas QyHKIIUU
TecT moka3zarenbHas QyHKuust
I BapuanT
B 3a0anusx Nel —Ne§ u NelO evibepume npasunvhslii omeem u 3anuwiume 8 OJAHK
omeemos
1. Ykaxxute MHOXKECTBO 3HaueHusl QyHKIUU y =5+ 4
1) (0; +o0);  2) (55 +o0);  3) (4; +o0);  4) (-o0; +o0)
2. HailauTe 4uciio WM CyMMY 4YuCEl 5; -2; 0; 6, BXOOSIIMX B MHOXECTBO
sHaueHuit pyukuun y = 0,1 3

)5, 2)3; 3)11; 47
3. KakoMy npoMexyTKY IIPUHAMIEKUT KOpeHb ypasaenuss 0,3 *™ =11 %

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

4. YKaxxute HauOOJIbIIIee U3 YHUCE
1
)53, 2) —;
) ) 7
5. VKaxuTe pelenus HepaBeHcTsa 33 > %
1) (-0;9);  2)[-95+0); 3) (-0;-9); 4)[9; +o0)

B 3a0anusx Ne 6-9 oams ceoti omeem u 3anuwiume 8 OJIAHK OmMEemos

3) 0,2°% 4) 4125

x=3
6. Perunts HEpaBEHCTBO [Zj <l

7. Pewts ypaBHeHue 27 = 1

64
1 |
8. Ykaxure mpoMexxyTOK Bo3pacTaHusi QyHKIMH Yy = 5]
3x2+3x—13 . 1
9. Pemnre ypaBHeHUE 5 27 =,
x f—

8+x
(1J -16
—

10. Pemnte HEpaBEHCTBO :
x°+3x+9



D (03U 7); 2) (F125+00);  3) (w005 12); 4) (3;4)

II BapuanTt

B 3a0anusax Nel — Ne5 u Nel() evibepume npaguivHblil omeem u 3anuuiume 6 OJIAHK
omeemoes

1. YkaxkuTe MHOKECTBO 3HaYeHus QpyHkuun y =2 **!
1) (-00; +o0); 2) (1; +00);  3) (-15+e0);  4) (0; +o0)

2. Haiigure 4ucio Wil CyMMy 4YuUCel -5; 3; 4; -6, BXOAAIINX B MHOKECTBO
3HaYEeHUN (pyHKuHI/I y=0,1"-3.

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

3. KakoMy npoMeKyTKy IPHHAUIEKUT KOPEHb ypaBHenus 0,4 8% = 6,25.

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

4. YKaXuTe HaAUMEHBIIIEE W3 YUCEI

1)%; D)V 5 3) 397 4)1

—x+3
5. YkaxuTe penieHus HepaBeHCTBA (7j <49

1) (-o0; -1];  2) [-1;+00);  3) (-0; 5]; 4)[5; +0)
B z3a0anusx Ne 6-9 oame ceoti omeem u 3anuniume 6 OJAHK OMeemos

6. Pemuth HepaBeHCTBO 5 X 77> % :

7. Pemnth ypaBHEHUE (ij o = 64

8. VkaxuTe NpOMEXyTOK yOsIBanus GyHkmun  y = 7.

8+x
(;j -16
A2}

2

9. Pemmute ypaBHeHHE
x“+3x+9

i
27 <0.

3x2+3x—l3 _

10. Pemure HepaBeHCTBO
x+2

1) (-o0; -5)U(-2;2];  2) [-5;-2)U [25 +o0);  3) (-o0; -5)U [2; to0); 4) [-5;-2]
Tect Jlorapugmsl
I Bapuant

B1.Bpruncinuts log, 16.

2
B2.Berunciautp 57153 |

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

g

B4. Bounciaute 16°2°-5 17,
BS. Beruuciuts  log,,;0,64 +log,10.

log, ;0,125 -log, 64
log, 2 .

B6. Beruuciauts




B7. HaiiTu 3HaueHuE BBIpAKEHUS 10g7£, ecid log,b=2,5.
b

3log, 12°
10g,s6
B9. Pemiuts ypaBHenue log,4x —log,6 =log, 20.

B8. Haiitu 3nauenue BoipakeHus logg 27 +

B10. Haiigute KOpeHb WJIM CYMMY KOpHEH YpaBHEHHMS, €CJIM HX HECKOJbKO
log,(2x +12) —log,(x —9) =log, x .
II BapuanT
B1.Bbruncnuts log, 21—7
2log, 7

B2.Beruncants GJ ’

B3.Beruuciauts log,56 + 2log,12 - log, 63 .
B4. Bpuuciaute 27706 — g7 le. 0125

BS. Beruucnuth log,144-log, 576.
log,81-log, 2,25
log, 3 '

B6. Beruuciaurs

B7. Haittu 3HaueHue BoIpaKkeHus log,(125m), ecnu log,m =—1,5.
16log,, 75

loggs 15 -
B9. Pemiuth ypaBHeHue log,(4x)—log.3 =log,8.

B8. Haiitu 3HaueHne BeIpakeHUs log;, 81+

B10. Haiingute kopeHb WIM CyMMYy KOpPHEH YpaBHEHMS, €CIM HX HECKOJBbKO
log; (x +15)* =16log,(x +15).
TecT 1o TeMe «PelneHne nmokazareJbHbIX yPABHEHUI U HEPABEHCTB)
Bapuanr 1
Al. Kakoit hopmynoit 3agaercst GyHKIUS, rpapuKk KOTOPOH N300pakeH Ha pUCYHKE?

G

= Nk th

2 8- 76-54-3-2-110123 43567829

Doy=10s 2 =3 B3] 4 ey

A 2. Pemure ypaBHeHHE 2° =16.

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

A3. VKaxHTe IPOMEKYTOK, COAEpKaILHii KopeHb ypasHerus (0,125) 7 =16.
1) (9; 11); 2) (9; 10); 3) 3531 4 [0; 3].

3x
A 4. Pemute ypaBHEHHE 2° -[16 - 28 J =0.



7 7
1) -3 2)-2; 3) 3 4) 0.
A 5. PemmTe HepaBeHCTBO 0,9% ™ >0,9'2
1) (—o0=4)U (3i4e0) 2) (= 00;-3) U (45400); 3)(-4:3); 4)(-3;4).
A 6. HaiinuTe Haubonbliee 1e10e PellieHue HePaBEeHCTBA (\/5 —l)zx+5 > (\/5 —1)7"“7.
1)-5; 2)—4; 3)-3; 4) 0.
Bl. Pemmre ypaBHeHue 9 +3=4-3". B OTBeTe yKaXUT€ KOPEHb YpPAaBHEHUS WIIU

CyMMY KOpHEH, €ClIi UX HECKOJIBKO.
B2. Haiinure HamMeHbIee I11€0€ YKCIIO, TIPUHAJJISKAIIEE MHOMXKECTBY pElICHUM

HEpaBeHCTBa 0,2°" >2i5

B3. Haiinure Hym Gyskupn y=0,5-2" -2,

Bapuanr 2
A 1. Kakoit hopmyioii 3agaetcst GyHKIUs, rpaduk KOTOPO N300pakeH Ha pUCYHKE?

>

=40 W e th

98 76543210132 345¢6789

X X 1 ' —X
D) »=(01)32) y=3% 3)y=(§j; 4) y=37
A 2. Pemute ypaBHeHue 3" =27.
1) 1; 2)4; 3)-1; 4) 0.
A 3. YkaxuTe MpoMeKyTOK, COJCPIKAIINN KOPSHb YPaBHEHHS 47" -4° =47,
1) (~oo-1]; 2) (-0,8; 2]; 3) (2; 3,5); 4) [4; 10).

3x
A 4. Pemure ypaBHeHHE 3* -[81 - 327 J =0.

7 7 1 1
) -<; 2) 4 — 4y ——.
) 3’ )3’ 3)3’ ) 3

A 5. Pemre HepaBeHcTBO 0,37 > 0,3"2+6".
1) (moo=1)U (T3400); 2) (=o03-7)U(Lo0) 3) (=15 7); 4) (=75 1).
A 6. HaiiauTe Haubonbliee 11e10€ pelieHne HepaBeHCTBA (\/ﬁ - 2)”10 > (\/ﬁ - 2).0_);.
1)-1; 2) -2; 3)-5; 4)-10.
B1. Pemurte ypaBHeHHEe4" —2=-2°. B OTBETE€ YKaXKUTE€ KOPEHb YPaBHCHUS WU

CyMMY KOPHEH, €CIIH UX HECKOJIBKO.
B2. Haitgure HamMeHplIee LEN0E€ YUCIIO, MPUHAMLICKANIEE MHOXKECTBY PEIICHUN

x+4 1
HEpaBEHCTBA 2 >§

B3. Haiiymre nynu dyskiun y =24 -4,
TecT Mo TeMaM «Jlorapugmsl. Jlorapupmudeckue ypaBHeHHSI U HEPABEHCTBA»



Bapuanr 1

Al. Kako#i hopmyroit 3agaercst GpyHKIUS, rpaduk KOTOPOU M300pakeH Ha PUCYHKE?
A

3

2

1

+—t—t——+—+— —t—t—t—+—+—+—+
-7 -6 -5 4 -3 -2 -1 T 23 4 56 78 910

-

>

1) y=4% 2) y=2%, 3) y=log,x; 4) y=1log, x.
A 2. Beruucaure 1337 —2.
1) 13; 2)9; 3) 22; 4) 5.
A3. Beruncnure log,, 64 .
log, ,22-log, , 44
1) 4; 2)-2; 3)8: 4)-6.
A 4. Pemure ypaBHeHue log,(x—2)=2.
1) 10; 2) 8; 3) 4; 4)11.

A 5. PemuTe HEPaBEHCTBO log,, x <4.
1) (0; 0,0016] 2) (~0;0,0016) 3)[0,0016;+0)4) [0,016;+c0)
A 6. Halinute HanOomblee 1ea0e peiieHue HepaBeHCTBa 10g3(x2 +6)£ log, 5x.

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

B4. Pemnre ypaBHEeHHE (x2 —4)log2(— x)=0. B oTBeTe yKakuTe KOPEHb YpaBHEHUs
UM CyMMY KOPHEH, €CIIM UX HECKOJIBKO.

BS. Haiigure npousBeaenne KopHei ypaBHeHust 5°=° =log, (x* + 2x).

Bé6. [Ipn kakux 3HaueHUsX x rpa@uk QyHKouu  y=log ﬁ(Zx ~3) IEXHT BBILIE

npsAMOn  y =42

Bapuanr 2

A 1. Kakoit hopmyiioii 3agaetrcst GyHKIus, rpaduk KOTOPO U300pakeH Ha pUCYHKE?
¥

1 X
1) y=2' D yetonn Hy=(3)i 4 ylon
A 2. Beruucnure 17°%7° +17.
1) 17, 2) 10; 3) 20; 4) 24.
1 1
2log, g—log2 P

A 3. Beruuciure
log, 256

1 1
1)-0,25; 2) 4, 3)—; 4) —.
1-0.25; )4 e My



A 4. Pemre ypaBHEeHHE log, (x—3)=2.

1)7 2)

3 3) 11 4) 4

A'5. Pemnte HepaBeHCTBO log, , x < 2.

1) (0,49;+0) 2)

[0,49;+0) 3) [4.9:+%) 4) (0; 0,49]

A 6. Halinute HanOombliee 1eaoe peiieHrue HepaBeHeTna log,,, (x2 +12)£ log,,, 7x.

1) 0; 2)

3; 3) 4; 4) 5.

B1. Pemmure ypaBHeHHe (x-5)log,,(2—x)’ =0. B oTBeTe ykaxure KOpeHb ypaBHEHHS

WM CyMMY KOPHEH, €CIIM UX HECKOJIBKO.
B2.Haigure cymMy KOpHEH ypaBHEHMS logz(xz + 3)— log, x=2.
B3. [pu kakux 3HaueHUsIX ¥ rpapuk GyHKIMH y = log,,(2—3x) JICXKHUT BBILIEC IPIMOIL

y=1?

Tema 1.3.Tpuronomerpuueckue GopMyibl
«¥Yrasl M uX usMepenus. OmnpenejieHHe CHHYCAa, KOCHHYCA, TAaHICHCA H

KOTAHT'€HCAa»
Yacte 1

T
1. I'pagycHas mepa yria o paj paBHa:

1) 150°

2) 330° 3)210° 4) 420°

2. Touka eAMHUYHON OKPY>KHOCTH C a0CHUCCON -1 COOTBETCTBYET YHUCIY:

1 Z.
)2,

1) 1-b;

2) 7 3) 37”; 4) 2.
3. Haitnute BbIpakeHue uisi sina , €CIU cosa =b u n<a <2x:
2) N1-b7; 3) -1-b"; 4) 1-b°.
4. VI3 naHHbIX 4yKcel BbIOepUTE HanboJIbIIee:
2
2 ZSinZ; 3 I,SCosz ; 4) tg=—.
) 2sin” ) L5cos” ) 10

1) V3;

r
5. Opnna u3 touekM, N, C, PCOOTBETCTBYET YUCITY 3 Kaxkast umenHo?

A

1) N;

2) M,

3) P;

4) C. \-\// >
6. Pacmoso

KHUTC B IMOopsAOKE BO3paCTaHUA quciia a,b,c, CCJIN

a =co0s90°, b =1c0s225° ¢ =co0s360°.

1) b,a,c;
2) b,c,a;

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



1)

2)
3)

4)

S)
6)

7)
8)

9)

. 187 o T
7. IlpuBegure sin—— K TPUTOHOMETPUYECKOU (PYHKIIUU U3 TPOMEKYTKA | 0; 5

1) - sinz?ﬂ-; 2) sinl6r ; 3) sinz?ﬂ; 4) npyroii oTBeT.
8. Kakue u3 yCJIOBI/Iﬁ MOT'YT BBIIIOJIHATBCA OAHOBPCMCHHO!
1) sina=1 u; 3) sihna=03 " cosa=-07;
2) sinozz—8 151 cosazl; 4) sinoz:—2 151 cosoc:£
3 3 2
Yacrs 11

1. Pannannas mMepa AByX yIJIOB TPEYTOJIbHUKA PaBHA % 51 % Haigure rpanycnyro

Mepy KaK0TO YIila 3TOr0 TPEYyrobHHUKA.
2. CKOJNIBKO dYHCeNl Ha TPOMEXYTKe [0;37z] COOTBETCTBYET TOYKE €IAMHUYHOM

OKPYHOCTH C OpJAUHATON -1.
3. Halinure 3HadueHue sinl20°.

HE UMEET CMbIcia?

4. HaiinguTe BCce 3HAYEHUSI X, IIPU KOTOPBIX BbIPAKEHUE
COS X

5. Paguyc-BexkTop TOYKM M €IMHUYHOU OKPYKHOCTHU IIOBEPHYJICSA M3 HAYaJbHOI'O
MOJIOKEHUS Ha yroJl, paBHbIN 240°. Kakoil myTh mpornuia 3Ta Touka?

Paznen 2 I'eomerpus (10 kiaacc)

Tema 2.1. [IpsimMble U IIIOCKOCTH B IPOCTPAHCTBE

Bonpocsl no TeMe «AKCHOMBI CTepeOMeTPHHU M NMPOCTeiilne CaeACTBUA U3 HUX))
3ananmne 1.0meemsv na npeonorcennvle eonpocwvl. B karxcoom omeeme obocHyil
C6010 MOUKY 3peHU.

BepHo 51, 4TO €ciii KOHIbI OTPE3Ka JIEkKAT B JAHHOW IJIOCKOCTH, TO U €r0 CEPEANHA
JICKUT B 3TOM MJIIOCKOCTHU?

MoryT 11 1Be IIIOCKOCTH UMETh OOIIYI0 TOUKY, HO HE UMETh 00IIel mpsiMoi?
Toukad He nexut B mockoctu KMN. HazoBute npsiMyro nepecedyeHus mioCKOCTen
AMNu AKM.

Janb1 Toukud, B, C u D. [IIOCKOCTh 0. NPOXOAUT Yepe3 NpsMyro A5, HO He TPOXOIUT
yepes Touky C. IIpsmeie ADu BC nepecekatorcsi B Touke B. CKOJIBKO TaHHBIX TOYEK
JIEKUT B ILTIOCKOCTH 0.7

B npocrtpaHcTBe aaHbl npsimMas U TO4YKa. CKOJBKO Pa3IMYHBIX IJIOCKOCTEH MOYKHO
4yepe3 HUX poBecTr?

BepHo nu, 4TO eciiv Tpu JaHHBIE TOYKH JIEKAT B OJHOW IJIOCKOCTH, TO OHU HE JIEXKAT
Ha OJTHOU MPsIMOK?

MoryT 51 Tpu npsiMble UMETh OOIIYIO TOUKY, HO HE JIeXKaTh B OJTHON TJIIOCKOCTU?
[Tnockoctu CBDuEDC niepecekatotcs 1o npsimoit a. HazoBurte aBe TOUKH, JexKanIue
Ha IIPSMOM a.

Hanbl Toukud, B, C u D. IlnockocTth o mpoxoauT yepe3 ToukuB, C u D, HO HE
MPOXOAUT uepe3 TOUKy 4. HazoBuTe Tpu U3 JaHHBIX TOYEK, KOTOPHIE MOTYT JIEKATh
Ha OJTHOU IIPSIMOM.

10) Tpu mpsimble mepecekaroTcs B Touke A. Uepe3 MaHHYIO TOYKY HEOOXOIUMO

IIPOBECTU TUIOCKOCTh, COAEPIKALLYIO POBHO JBE U3 TPEX NAHHBIX NPSIMBIX. CKOJBKO
TaKHMX IJIOCKOCTEW MOYXKHO IPOBECTH?



11) BepHo 5, 4TO eciii 4epe3 YeTbIpe TOYKH MNPOXOIUT IUIOCKOCTb, TO TaKas
MJIOCKOCTh — €AUHCTBEHHAs?

12) Morytr nu Tpu mnpsiMble, IEpPECEKalOUecs: B OAHOM TOYKE, ONPENENATHh B
IPOCTPAHCTBE POBHO JBE IJIOCKOCTH?

13) [Ipsimble AB, AC uAD He nexar B OJHOM IIOCKOCTU. ToukaE JEXKUT B
mockoctu BCD. HazoBute nipsamyto nepeceuenus miaockocted ABE u BCD.

14) Hanbl Toukud, B, C, Du E. II1OCKOCTh 0 MPOXOAUT Y€pe3 TOUKU A U B, HO HE
npoxoaut uepe3 Touku C,D u E. Cpean JaHHBIX TOYEK HA30BUTE TOUKY, KOTOpas HE
MOXKET JIE)KATh HA IPSAMOM AD.

15) B npoctpaHcTBE AaHbl ABE NEpeceKaroInecs NpsIMbIE U TOUKA, HE JieXkKanlas HU
Ha ogHOMN u3 HuX. CKOJIBKO Pa3iMyHbIX IUIOCKOCTEMN, COAEPKAIINUX BCE TPU JAHHBIE
(burypbl, MOXKHO MPOBECTH B IPOCTPAHCTBE?
3aganme 2. 1) Onpenenute uyuciao BepiiuH, péOep W TpaHEW: a) S5-yroiabHOM
IPU3MBbI; 0) N — yTOJIBHOU MPU3MBI.

2) HaiimuTe unciio nuaroHaieii: a) 6-yrojibHON IpU3Mbl; 0) N — yrOJIbHON MTPU3MBI.
Bonpocsl no Teme «B3anMHoe pacnosioxkeHue NpsIMbIX B MPOCTPAHCTBE.
IMapanjieabHOCTh NPSIMOM M TIOCKOCTH.

1) BepHo 11, 4TO /1BE MapasuieNbHbIE NPSIMbIE J€XKAT B OJHOM INTIOCKOCTH?

2) Moxer nu npsmMasi, mapajuielibHas IUIOCKOCTH, IEpeceKaTh KaKyr-JIH00 MpsIMYro
ATOM IIOCKOCTHU?

3) Onpenenute B3aUMHOE PACIOJIOXKEHUE MPSIMON @ W TUIOCKOCTH O , €ciu a|| b, u
npsimMasi b mepeceKkaeTIIoCKOCTh 07

4) Jlana miocKOCTh S W mpsimble a,bu c¢. M3BecTHO, YTO OJIHA U3 AAHHBIX MPSIMBIX

napajjienbHa Tiockoct £. HazoBure a1y mpsimylo, ecnual| ¢, mpsmbie bu c
MIEPECEKAIOTCSI, a TIPSIMast CJICKUT B TUIOCKOCTH f3.

5) IlocTaBbTE BMECTO MPOIYCKA CIOBA «IPSIMOI» MM «IIJIOCKOCTH» TaK, YTOOBI JaHHOE
yTBEpXKJIEHUE ObLIO BEpHBIM: «/IBe mpsiMble, mapajjieibHble HEKOTOPOH . . . ,
napayyieabHbD».

6) BepHo 5u, 4TO ecnu OHA W3 JBYX MapajuUICNbHBIX MPSAMBIX JISKUT B HEKOTOPOM
IUIOCKOCTH, TO U BTOPAs IpsiMasi JIEKUT B 3TOM MIIOCKOCTH?

7) Moxer 1M mnpsMas B IPOCTPAHCTBE IE€peceKaTb OJHY M3 JIBYX NapaJlIeIbHBIX
IPSIMBIX, HO HE IIEPECEKATH IPYTyIO?

8) Omnpenenute B3aUMHOE PACTION0KEHUE MPSIMOM @ U TIOCKOCTH O , €CJIU B MJIOCKOCTH
0. HE CYILIECTBYET IMPSIMOM, IEPECEKAIOILIEH a.

9) Jana miockocTe S W mOpsMmble a,bu ¢, Npu4€M JBE U3 TPEX AAHHBIX MHPSIMBIX
napayenbHbl. HazoBuTe napaniensHble IpsMble, €CIIU NpsMasia JIEKUT B MIIOCKOCTH
B, b|| B, anpsamas c mepecekaer MIOCKOCTh 3.

10) [TocTaBbTe BMECTO MPOITyCKa CJIOBA «IPSAMas WIH «IUIOCKOCTb» TaK, YTOOBI
JaHHOE yTBepXkAeHHuEe OblI0 BepHbIM: «Ecnu HekoTopas . . . mapajiesibHa KaKIoH U3
JBYX TAHHBIX MPSMBIX, TO TaHHBIE IIPSIMbIE MOT'YT IIEPECEKATHCS.

11) BepHo nu, 4TO 1BE NpsMBIE, MAPAIIEIBHBIE OJHON INTIOCKOCTH, MTAPAIIIEIbHBI?

12) Moryt nmu npsimbieAB uCD ObITh mapamienbHbIMu, eciau npsimeie AD u BC
NIEPECEKAIOTCS?



13) Omnpenenute B3aMMHOE PACIOJIOKEHUE MIPSMOM @ U IIOCKOCTH 0, ecnual| b, bl|
0, ¥ IpsIMasi a NIEPECEKAETCS C MPSIMOU ¢, JIEKAIIEU B INIOCKOCTH Q.

14) JlaHbI TJIOCKOCTH O U 3, TIEpPEeceKaroluecs no npsiMor a, u mpsaMmbie bu c,
IpUYEM JBE€ M3 TPEX MNaHHBIX NPAMBIX IapajuiesbHbl. Ha3oBuTe napasnsienbHbie
npsiMble, €ClIM MpsiMas b mapajiesbHa o U MepecekaeT A, a mpsMas ¢ mepecekaer

npsimyto b?
15) [TocTaBbTe BMECTO MPOITyCKa CJIOBA «IPSIMas WIH «IUIOCKOCTb» TaK, YTOOBI
JTAaHHOE yTBEpKIeHue OblIo BepHBIM: «Ecnmm Hekoropas . . . mepeceueHa Tpems

JaHHBIMHK IIapaJUICJIbHBIMH IIPAMBIMH, TO JAaHHBIC IIPAMBIC JICXKAT B OI[HOﬁ
IIJIOCKOCTH).

16) BepHo nm, 4TO ecnu aBE MpSAMBIE B MPOCTPAHCTBE HE IEPECEKAIOTCHA, TO OHH
napajuiesIbHbI?
17) Onpenenure B3aMMHOE PACIIOIOKEHUE MPAMBIX aub, €clid npsMasia JEXKUT B

IJIOCKOCTH 0, a IpsiMasi briepecekaeTr MIOCKOCTh 0L B TOUKE, HE JIeXkallell Ha mpsiMoil
a.

18) [Ipsimast /mepecekaer MIOCKOCTh TpeyrosnbHuka ABCB Touke B. Ha3oure
IPsIMYI0, CKPEIIMBAIOIIYIOCS € /W COIEpKAILYI0 CTOPOHY JAaHHOTO TPEYTOIbHUKA.
19) Onpenenute, BEPHO JIU HA NIOCKOCMU, 8 NPOCMPAHCMEe WIH U HA NIOCKOCMU,

u 6 npocmparcmee HOAHHOC YTBCPIKIACHUC! «Ecan ABC PA3JIMYHBIC IIPAMBIC HC
IMEPCCCKArOTCA, TO OHU IMaPaALJICIIBHBD).

20) BepHo nu, 4uto ABe mpsiMble, MapayliedbHbIE OAHOW IJIOCKOCTH, MOTYT OBITH
CKPEIIMBAIOIIUMUCS?

21) Moryt 51 B IPOCTPAHCTBE [JBAa yIja C COOTBETCTBEHHO NapaJuIeIbHBIMU
CTOpPOHAMU HE ObITh PaBHBIMU?

22) Onpenenute, Kakod M3 CIIy4yaeB B3aMMHOTO PACIIOJIOXKEHHUS TMPSIMBIX aub
HEBO3MOYKEH, €CJIH MPsIMast a TIEPECEKASTCS ¢ TIPSIMOi ¢, a b| c.

23) [Ipssmoyroneauk ABCD u TpeyronpHuk BEC He lexkar B OAHOM IUIOCKOCTH.

HazoBute mnpsimyro, coaepKallyl0 CTOpPOHY OJHOW M3 JaHHbIX GUIYp H
CKPEIIMBAIOIIYIOCA C NpsiIMOU AB.

24) [TocTaBbTe BMECTO MPOIyCKa CIOBA «IMAPAUICIbHBD), «IIEPECEKAIOTCS» WM
«CKpEIIUBAIOTCA» TaK, YTOObI JaHHOE YTBEpXkACHUE OBLJIO BEPHO HA IUIOCKOCTH, HO
HEBEPHO B MpocTpaHcTBe: «Ecnu ABe npsiMble HE UMEIOT OOIINX TOYEK, TO OHH . . ).

25) BepHo 11, 4To nr06as MI0CKOCTh, COAEPIKAIAs OAHY M3 JBYX CKPEIIUBAIOITUX
IPSIMBIX, IEPECEKAET BTOPYIO MPSMYIO?

26) Ykaxxute BCce BO3MOXKHBIC CIIydaW B3aUMHOTO PACIIONIOXKEHUS TPSIMBIX aub,
€CJIM MPSMAsl @ JIEKUT B IJIOCKOCTH 0, & IpsiMasi bIiepeceKaeT MIOCKOCTb .

27) [Ipsamoyronsauk ABCD n TpeyroasHUK BEC He Jexar B OAHOM INIOCKOCTH.
HazoBute Bce mpsiMble, coaepKallMe [JBE BEpIIMHbl JaHHBIX QUIYp U
CKPEIIMBAIOIINECS C MPSIMOU AB.

ChopmynupyiiTe Kakoe-1u00 yTBEpKJACHUE O JBYX MPSIMBIX, HE UMEIOIIUX OOUIUX
TOYEK, KOTOPOE BEPHO B MPOCTPAHCTBE, HO HEBEPHO Ha MIOCKOCTHU

IIpoBepounasi pa6ora mo Teme «B3ammMHoe pacmnoJioikeHue JABYX NPAMBIX B
NMPOCTPAHCTBE. YT0J MEKIY NPAMBIMU»

Bapuanr 1.



Jlanbl mapasienbHbie MI0cKocTH o U . Yepe3 Toukun A U B mimockocTu o JaHbI
napaiieibHbIe MPSIMBIE, IepeceKarolre IOoCKocTh B B Toukax Al u B1.
Haunoume A1B1, ecntu AB = Scwm.
BepHo, uTO IUIOCKOCTH mapajuieNbHbl, €CIIM IpsMas, Jiekalas B OJHOW IIOCKOCTH,
napajiesibHa Ipyrou miocKoCTH?
JIBe mI0CKOCTU MapajuiesibHbl MEXIy co0oi. M3 Touku M, He nexaleil Hu B OJTHOM
M3 OTUX IUIOCKOCTEM, HU MEXKAY IUIOCKOCTSAMH, HPOBEICHBI [JIBE NIPSIMBbIC,
MEPECEKAIOIINE ATH IIOCKOCTH COOTBETCTBEHHO B Toukax Al m A2, Bl u B2.
H3BecTHO, uTOo MA1=4cMm, B1B2=9cMm, A1A2= MBI.
HaiioumeMA2uMB2
Bapuanr 2.
Otpeskn ABu CDmnapaienbHbIX OPSMBIX 3aKJIIOYEHBl MEXAY IapauieIbHbIMU
IJIOCKOCTSIMM.
HatioumeAB, ecnu CD=3cm
2. BepHo nu yTBepXkKAEHUE, UYTO IUIOCKOCTH NapajlieNibHbl, €CIU JBE MpPsIMbIE
JIeXKAIKUE B OAHOM IUIOCKOCTH, COOTBETCTBEHHO MAPAIIICIbHBI ABYM IPSMbBIM IPYTOU
IUIOCKOCTU ?
3. JIBe MJIOCKOCTH THapajuleIbHbl MEXIy coboi. U3 Touku M, He nexamiel HH B
OAHOM M3 3TUX IUJIOCKOCTEH, HM MEXAY IUJIOCKOCTSIMH, MPOBEICHBI JBE IPSMBIC,
MEPECEKAIOIINE ATHU IJIOCKOCTH COOTBETCTBEHHO B Toukax Al m A2, Bl u B2.
N3BecTHO, uTO MA1=4cMm, B1B2=9cMm, A1A2= MBI.
HaiioumeMA2uMB2
Iepnenaukyasp 1 HakjJoHHasA. CBOMCTBAa NEPHEHAUKYJISAPHOCTH MPIMON U
IUIOCKOCTH.
1 BapuanT
YpoBens A.
Omeemdv na npeonoircennvie gonpocwl. B kasxcoom omeeme 0060cHyil c60i0 mouKy
3penus.
1. MoryT 1 CKpelrBarOIIMeCs IpsIMbIe ObITh MEPIEHAUKYISAPHBIMA?
2. Kakne mexay co0oil 1Be mpsiMble TIEPIIEHINKYIIPHbIE K OJHOM MIIOCKOCTH?
3. MoryT 51 ObITh L k oxHoit mIockocTH NBE CTOPOHBI OJTHOTO TPEYTOJIbHUKA?
4. Tlpsmas L x oxroit u3 JIBYX MEPECEKAIOMINXCS IIOCKOCTEH, MOXKET JIU OHA OBITh
1 IpYyTrou

IJIOCKOCTH?
5. Ecnu 1Be TNIOCKOCTH 1 OJIHOM MPSMOM, KAKOBBI OHU MEXK]Ty COO0M?
6. CKOJIBbKO HAKJIOHHBIX MOYHO IPOBECTHU U3 OJJHOM TOYKH K IIOCKOCTH?
7. MoXeT 71 yroia MexAy MPSIMOU U TNIOCKOCTBIO ObITh paBeH 70°7
Yposens B.
Pewume 3aoauu.
8. IlepexnanuHa MJIMHONM S5 M JIGKUT CBOMMM KOHIIAMH Ha JBYX BEPTHUKAJIbHBIX
cTosi0ax BBICOTOU 3 M

u 6 M. KakoBO paccTtosiHue MeXIy OCHOBAaHUSIMU CTOJIOOB?

9. I3 TOYKH K INIOCKOCTH IMPOBCIACHBI IBC HAKJIIOHHBLIC, PABHBIC 5cm u 8 cM.



[Ipoexmust oqHoit W3 HUX HAa 3 cM Oonbiie apyrod. Haiinure mnpoexuuu
HAKJIOHHBIX.
Yposens C.

10. Paccrosstnme oT TOukM M [0 KaXIOWM W3 BEPIIMH IPABWIBHOIO TPEYTOJIbHUKA
ABCpaBHO 4cm. Haitpure paccrosaue ot Touku Mno minockoctu ABC, ecnu AB =
6cm.

2 BapuaHT

Yposens A.

Omeemv nHa npeonoicennvie gonpocwvl. B kasxcoom omeeme 000cHyil c6010 MOUKy
3penus.

1. Kak pacnonosxxensl ApyT K Apyry p€0pa, BIXOASIINE U3 OJHON BEpIIMHBI KyOa?

2. Ecom ogHa w3 ABYX MapajulesibHBIX NPSAMBIX NEPHEHAUKYISPHA K IUIOCKOCTH,
OyneT i BTopas mpsiMasi, TOXKe TEPIeHIUKYJIIIPHA K TOU IMITOCKOCTH?

3. MoryT i GbITh - K OIHOI IIIOCKOCTH ABE CTOPOHBI TPAreruu?

4. Yto Ha3bIBAIOT PACCTOSIHUEM OT TOUYKH JI0 TIIIOCKOCTHU?

5. CKOJBKO MEPIEeHAUKYISIPOB MOKHO MPOBECTH U3 OAHON TOUKH K MJIOCKOCTU?

6. MoeT JI1 neprneHIuKyJIsp ObITh JUINHHEE HAKJIIOHHOW , TPOBEAEHHON U3 3TOM Ke
TOYKU?

7. MoXeT a1 yroj Mexay NpsMOil U IIIOCKOCTBIO ObITh paBeH 120°7?

Yposens B.

Pewiume 3aoauu.

8. Kakolt nmnuHBI HYXHO B3SITh NMEPEKIAANHY, YTOOBl €€ MOXKHO ObUIO MOJOXKUTh
KOHIIAMU Ha JIB€ BEPTHUKAJbHBIE OINOPBI BBICOTOM 4 M M 8 M, IOCTaBJICHHbIE Ha
paccTosiHUM 3 M OJIHA OT JPyroii?

9. I3 TOYKM K IUIOCKOCTH NPOBEAEHBI [IBE HAKIIOHHBIC, OJJHA W3 KOTOPBIX Ha 6
cM JyimHHee apyroi [Ipoekiuu HakIOHHBIX paBHBI 17 cm u 7 cM. Halinute IiuHbBI
HAKJIOHHBIX.

Yposens C.

10. Paccrosinue ot TouknK 10 KaxJ10u U3 BepnH kBaaparta A BCDpaBHo Scm. Halinure

paccTosHIE 0T ToukH Ko mockoctn ABC, ecim AB =342 cm.

O0001IeHHBIN TECT AJIS MPOBEPKU 3HAHUH 110 TeMe

1 BapuanT

Yposens A.

1. Hanncarb 0603HaUeHUE MPSMBIX.

2.Hanucatrb 0003HaUY€HUE OTPE3KOB.

3.Hanucatp 0603HaUeHME YIIIOB.

4. HanucaTth 0003HaY€HUE TUIOCKOCTEH.

5.CKOJIBKO IIOCKOCTEN MOKHO IPOBECTH YEPE3 OJIHY MPSAMYIO?

6.CKOJIbKO IJIOCKOCTEN MOKHO IPOBECTH Y€pe3 JIBE NapajlielibHbIC MIPSMbIE?
7.CKOJIBKO TIOCKOCTEW MOYKHO TTPOBECTH YEPE3 JIBE MEPECEKAIOIIUECS MPSIMBbIe?

8. CKOJIBKO ITIJIOCKOCTENH MOKHO MPOBECTH Uepe3 JBE CKPEIIMBAIOIIHAECS TIPSIMbIC?

9. Ilpsamblea u 6 mapayienbHbl TpsiMOii ¢. Kak pacnosioxkeHbl MEXTy cOO0U MpsMbIe
aune?

10./IBe mmockocTH mapajulesbHbl OAHOW MpsAMoW. IlapamnenbHbl JM OHM MEXIY
coboi?




11.ITmockocth a || B, oo Xy = a, p Xxy= 6. UTO MOXKHO CKa3aTh O MPSMBIX @ U 67
12.V TpeyronpHuka ocHOBaHME paBHO 18 cMm. Uemy paBHa cpenHss JIMHUS
TPEYTOJIbHUKA?

13.CTopoHBI OCHOBaHUs Tpaneuuu paBHbl 12cM u 7cm. UeMy paBHa cpelHss JIMHUS
Tpanenuu?

14.Y naHHOTO 4YeTHIPEXYrOJIBHUKA IPOTUBOIOJOKHBIE CTOPOHBI PaBHBl H
napayensHsl. Jlnaronanu pasHbl 15¢cm u 13 cMm.  SIBisiercs M 4eThIPEXyTOIbHUK
IPSIMOYTOJIBHUKOM?

Yposens B.

15. Touku K, M, P, T He nexaT B OAHON IuiockocTH. Moryt nu npsimble KM u
PT nepecekarbcs?

OTtBeT 000CHOBATE.

16. CxematnuHo M300pa3uTh IUIOCKOCTh « B BHJE Mapaienorpamma. Bue — ee
IIOCTPOUTHL OTPE30K AB, He mnapaienbHbli er. Uepe3 KoHUBI oTpe3ka AB u ero
cepeauHy M TpOBECTH IapajuleNIbHbIE NPSIMBIE, INEPECEKAIOIINE IUIOCKOCTh @ B
TouKax A;,Bm M;. Haiitn nniuny otpeska MM, , ecmu AA;= 13 m, BB/="7 m.

Yposens C.

17. lanbl qBe mapajuiesibHble IUIOCKOCTH M HE Jiexanias MeJy HUMU Touka P. JIBe
npsiMble, TPOXOSAIINE Yepe3 TOUKY P ImepecekaroT OJMKHIOI K TOUke P MiIocKoCTh
B Toukax A; U Az, a JaJbHIOK B TOYKaX B; u B2 coOOTBeTCTBeHHO. Hailagure niuHy
oTpe3kaB;B; ,ecnn AiA>=6 cmu PA; :Ai1B1=3:2.

2 BapHMaHT

Yposens A.

l.Hanucats 0003HaYeHUE MIIOCKOCTEM.

2.Hanucats 0003HaYEHUE MPSAMBIX.

3.Hanucarb 0603HauYeHME YIIIOB.

4.Ha3oBuTE OCHOBHBIE (DUTYPBI B IPOCTPAHCTBE.

5.CKOJIBKO IIOCKOCTEN MOKHO IMPOBECTHU YEPE3 TPU TOUKU?

6.MoryT 11 mpsiMas U MJIOCKOCTh UMETh JIBE OOIIME TOYKHU?

7.CKOJIBKO TIJIOCKOCTEM MOXKHO TPOBECTHU 4Yepe3 MpsIMYI0 M HE JIeXKalllyl0 Ha Hel
TOUKY?

8. CKOJIbKO MOXKET OBITh OOIIUX TOYEK y MPSMOUN U TUIOCKOCTH?

9. Becerna yin yepes ABe MapajulesIbHbIE MPSMbIE MOKHO IPOBECTH IIJIOCKOCTbH?
10.BepHo 51, 4TO IJIOCKOCTH MapajUIeJbHbI, €CIW MpsAMas, Jexanas B OJHOU
IJIOCKOCTH, TapaJyIEIbHAAPYTOM TIIIOCKOCTH??

11.I1nockocts a || B, mpsiMast m JEXUT B IUIOCKOCTH o.. BepHo sn, yTO mpsmas m
napajjiebHarockoctu f?

12.V T1peyronpHuka ocHoBanue paBHO 10 cm. UeMy paBHa cCpeaHsisi JUHUS
TpeyrojibHUKa?

13.Ctoponbl 0OcHOBaHHUs Tpaneuuu paBHbl 13cm u 4cm. Uemy paBHa cpeaHsisl TUHUS
Tpaneuunu?

14.BepHo 11, 4TO €cii JABE CTOPOHBI TPEYrOJbHUKA IMapajulesibHbl IIJIOCKOCTH O,
TO ¥ TPEThSI CTOPOHATPEYTOJIbHUKA MMapaJijiebHa IIJIOCKOCTH 07

Yposens B.



15. Ilpssmbie EN u KM He nexar B OJHOW IJIOCKOCTH. MoryT nu npsimeie EM u
NK mnepecekarbcsi?

OTBeT 00OCHOBATb.

16. CxemaTH4HO M300pa3uTh INIOCKOCTh « B BHUAC Mapawieiorpamma. Bae  ee
IIOCTPOUTh OTPE30K AB, He mapaienbHblil eil. Yepe3 KoHLBI oTpe3ka AB u ero
cepeauHy M TpOBECTH MApPAIJIENBHBIE NMPSMBIEC, MEPECEKAIOIINE IIOCKOCTh « B
Toukax A;,Bm M;. Haiitn nniuny otpeska MM, , ecmu AA;=3 M, BB=17 m.
Yposens C.

17. lanbl 1Be mapajiieibHbIE TUIOCKOCTH M HE JIeKalllasi MeXAy HUMH Touka P. [IBe
npsiMble, IPOXOAIINE Yepe3 TOUKYyP mepecekaroT ONMKHIOI K TOYKeP MI0CKOCTh
B TOUKax A; U A, a JaJbHIO B TOYKax B; u B> cooTBeTCcTBeHHO. Haiiaure niauHy
otpe3ka BiB> ,ecnu AjA>=10cmu PA; :AiB1=2: 3.

Tema 2.2. MHOrOrpaHHHUKHN

Tect mo Teme «MHOTOrpaHHUKN»

Bapuanr 1

1. BepHoe yTBepKI€HHE

a) MmapajieJenuIes] COCTOUT U3 IIECTH TPEYTOJIbHUKOB;

0) MPOTUBOIIOJIOKHBIC IPaHU MapajuIeNIeUIea UMEIOT OOIIYIO0 TOUKY;

B) JMaroHaJld NapaJUlesieNuea NePeceKatoTcsl U TOYKOW MepeceyeHus AeNaTcs
MOTIOJIAM.

2. KonnyecTBO pebep 1mecTuyroabHOM NMPU3Mbl

a) 18 0) 6 B) 24 r) 12 n) 15
3.HauMmeHbliiee 4nuciio TpaHeil TPU3Mbl
a)3 0) 4 B) 5 r) 6 )9

4. He siBnisieTcst IpaBUJIbHBIM MHOTOIPAaHHUKOM

a) MPaBUJIbHBIN TETpa’ap;

0) mpaBUJIbHAS IPU3MA;

B) MIPaBWJIbHBIN J10JIEKAIP;

T') IpaBUJILHBINA OKTAdIP.

5. BepHoe yTBepKIeHUE:

a) BBIMYKJIbI MHOTOT'PAHHUK HAa3bIBAETCS MPABWIHHBIM, €CJIM €r0 TPaHU SIBJISIIOTCS
MPaBWIbHBIMH MHOTOYTOJIbHUKAMHU C OJHUM M TEM K€ YUCIIOM CTOPOH M B Ka)XJ0i
BEPIIMHE MHOTOTPAHHUKA CXOJUTCS OJTHO U TO K€ YUCIO pedep;

0) mpaBUJIbHAS TPEYToJibHAS MUPAMUJIA U MPABUIBHBINA TETPASIP — ATO OAHO U TO XKE;
B) IUIoHIaJb OOKOBOM MOBEPXHOCTH MUPAMHIBI PaBHA MPOU3BEACHHUIO NEPUMETPA
OCHOBAHHSI Ha BBICOTY.

6. Beicora GOKOBOI TpaHU MPABWIBHOW MUPAMUJbI, MPOBEJCHHAS U3 €€ BEPIINHBI,
Ha3bIBACTCS

a) TMaroHajIbIo;

0) MeraHoM;

B) anoemoit.

7. CBOMCTBO MUPAMHUJIBI: €CIIU JIBE TPaHU MUPAMUJIbI IEPIICHANKYISIPHBI OCHOBAHUIO,
TO UX JINHUS TIEPECEUCHUS SIBISETCS

a) BBICOTOM MUPaAMU/IbI

0) amoemoit mupaMu,IbI



B) PaJInyCOM OKPYKHOCTH, OITMCAHHOM OKOJIO OCHOBaHUS

8. IlnaroHajib MHOTOTPpaHHUKA — 3TO OTPE30K, COCTUHSIIOIINMI
a) Mo0bIe JIB€ BEPIINHBI MHOTOTPAHHUKA;

0) IB€ BEPLIMHBI, HE IPUHAJIEKAIINE OJHOW rPaHH;

B) JIB€ BEPIUHHbI, IPUHAJIEKAIINE OAHOU FPAHH.

Bapwuanr 2

1. BepHoe yTBepKI€HHE

a) TeTpa’p COCTOUT U3 YETHIPEX NapajieiorpaMMOB;

0) OTpe30K, COCTUHSIONIMNA MPOTUBOIOJIOKHBIE BEPIIMHBI TapajlieNenurnea,
HA3bIBAETCA €r0 TUArOHAJIbIO;

B) NapaJUjIesIeuIel UMEET BCETo IIeCTh peodep.

2. KonuyecTBo rpaHeil mecTuyroabHON Mpru3Mbl

a) 6 0) 8 B) 10 r) 12 ) 16
3. Haumensbiiee ynciio pedep mpu3mMsl
a)9 0) 8 B) 7 r) 6 n) S

4. He sBiseTcs npaBUJIBHBIM MHOTOIPAHHUKOM

a) MPaBUJIbHBII TETpas’ap;

0) MpaBWIbHBIN 10JE€KAIP;

B) IpaBWJIbHAS TUPAMU/IA;

T') IpaBUJIBHBINA OKTad/IP.

5. BepHoe yTBepKIeHUE:

a) MPaBUWJIbHBIN AOJIEKa’Ap COCTOUT U3 BOCBMHU MPABUIIBHBIX TPEYTOJbHHUKOB;

0) MpaBUJIBLHBIN TETPadAP COCTOUT U3 BOCBMH NMPABUIIbHBIX TPEYTOIHHUKOB;

B) IPABWJIbHBINA OKTA3p COCTOUT U3 BOCBMU MPABUIIBHBIX TPEYTOJIbHUKOB.

6. YceueHHas nMpaMHy/ia Ha3bIBa€TCsl IPABUIILHOM, €CITU

a) €€ OCHOBaHUS — IIPABUIIBHBIE MHOTOYT OJIbHUKU;

0) OHa mMoJyue€Ha CEYEHUEM MPABUIBLHOW MUPAMUJIBI IJIOCKOCTBIO, MapajuieIbHON
OCHOBAHMIO;

B) €€ OOKOBBIE I'PaHU — NPSIMOYTOJBHUKH.

7. CBOHCTBO mNUpaMUIbl: €clIM OOKOBbIE pedpa NUpamMuabl PAaBHOHAKIOHEHBI K
OCHOBAHMIO, TO OHH paBHbI, a BEpIIMHA NUPAMHIBI MPOECKTUPYETCS B LEHTP
OKPY>KHOCTHU

a) OIIMCAaHHOM OKOJIO OCHOBAHUS,

0) BOUCAHHOW B OCHOBAaHUE;

B) OCHOBAHHSI.

8.Anmodema — 310

a) BbICOTA MUPAMUJIBI;

0) BbiIcOTa OOKOBOM T'paHU MTUPAMUJIbL;

B) BbICOTa OOKOBO# rpaHu MPaBWIBHON MUPAMUJIBI

Paznen 3 Aareopa (11 kiaacc)

Tema 3.1. Tpuronomerpudeckue ypaBHeHHs U PYHKITUU

I Bapuanrt

3apanue 1. Pemnre ypaBHeHUS:

. T | TN .
1) s1n(2x—?)—5, 2) 2cos (x 4)—1,



2x£
2

: . . 1
3) cos2§—s1n 5= ; 4) cos5xcosdx +sinSxsin4dx = - ;

5) cosx’ = l
2

3aganme 2. YKaxuTe HAMMEHBIINI MOJI0KUTEIbHBIM KOPEHb YpaBHEHHUS (PEe3ysbTatT
IPE/CTaBbTE B IPAJyCHON Mepe).

te (4x+60°) =+/3 .

3apanue 3. YkaxuTe HaMMEHbIINI HEOTPUIIATEIbHBINA KOPEHb YPaBHEHHUS

sin’ x —6sinx+5=0.

3aganue 4. Haninute KOpeHb ypaBHEHHsI  6cos (7 —x) =sin2x, NPUHAMJICIKAIIETO
OTpE3KY [r; 27].

3aganme S. Pemute ypaBHeHus: 1) 1-2cosx— +1g’x=0;

cos’ x

2) sin’ x —3sinxcosx+2cos’x =0.
II BapuanT
3ananue 1. Peiure ypaBHEHUS:
NER

5
3) sinx-cos’x=1; 4)
sin 2006xcos2005x —sin 2005x cos2006x = —1

5) 3sin+/x =0.
3ananue 2. YKaxuTe HAUMEHBIINN MTOJOKUTENIbHBIM KOPEHb YpaBHEHUS (pe3ysibTaT
MpEeACTaBbTE B IPAlyCHON Mepe).

tg 2x+15°=1.
3ananue 3. YkaxxuTe HauOOIBIINI OTPULIATEIBHBIN KOPEHb YPaBHEHUS

6sin’ x+11sinx+4=0.
3ananme 4. Halinnute KOpeHb YpaBHEHMS 6cos (7 —x) = sin2x, MPUHAMLIECKAILIETO

OTpE3Ky [r; 27].

1) 2sin (x+%):\/§; 2) cos (%_375):

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

cos’ x

2) 2sin®x +sin2x+cos’x =2,5.

TecT TpUroHoMerpuyecKkue PyHKuun

Bapuanr I

Yacrs 1

1. Haitaute obnacth 3HaueHUN PYHKIIUK z =3 sin x.

|
2. Onpenenure nepuoa QyHKIUU: z = 5 cos 3t.
3. SIBnsiercs nu GyHKIMSA YETHON WM HEUETHOM: z = —sin .
4. Haiinure Hynu QyHKIUU: z =4 cos (¢ + %).

5. Onpenenute HanbOObIIIEE U HAUMEHbBIIIEE 3HAUCHUSI PYHKIUU: z = 5sint +2.
Yacre 11

1. IlocTpoiite rpadpux GpyHKIMH =z =3 cos (¢ —%).



Haiinure ns nanHoi QyHKIIUN:

1) obnacTe onpeneneHus;

2) MHOKECTBO 3HAYCHUI;

3) HanOoJbIiee M HAMMEHBITICE 3HAYCHUS, TIPU KAaKUX 3HAYCHUSX ! TOCTUTAIOTCS;
4) HepPepBIBHOCTS;

5) nepuon;

6) 4éTHOCTH/ HEUETHOCTD;

7) nynu;

8) MpOMEKYTKU 3HAKOTIOCTOSIHCTBA;

9) mpoMeKyTKU MOHOTOHHOCTH.
Tpuronomerpuyeckue ypaBHEeHHsI U HEPABEHCTBA.
1 BapuanT

Al. arccosa MMEET CMBICI, €CIIU:

a)ac(0;n]; 6)ac[-Lil]; B)acl-3;0 L) ae(-LiD).
A2.Pemiennem ypaBHeHust cosx = (0 ABISIOTCS:
a)x=g+2nn,neZ; 0)x=nn,neZ; B)x=g+nn,neZ; rNx=n+2znan,nel.

A3. Berunciure: arcsin 0 + arctg+/3
205 oL DESEE S-S
A 4. YpaBHeHue 2tgx = -3:

a) UIMEET OJHO pelIeHHE; 0) HE UMEET PELIEHUS; B) UMEET JIBa PELUCHUS;
I') UMeeT 0ECKOHEYHOE MHOYXKECTBO PEILIECHU.

AS.YpaBHeHHEe sinx =g MIMEET PEIICHUA:
T T T
a) x =(—1)ng+2 tn,neZ; 0) x=(—1)“§+2 tn,neZ; B) x=(—1)“§+ tn,neZ;

r) x =(-1)ng+ an,neZ.

B.Pemure ypaBHeHus:

a)cos(£—£)=£; 0) sin>x —3 cosx —3=0; B)1+sinx=0.
2 7 2

C. Pemite HepaBeHCTBa:
a) sinx> %; 0) 0052x<g

2 BapuMaHT
Al. arcsina MMeeT CMBICI, €CIIH:



a)aec[0;n]; 0)ac[-1;1]; B)ae[ ]r)ae(ll)
A2.PenieHrEM ypaBHEHHUSI COSX = - | SIBIISIOTCA:
a)x=g+2nn,neZ; 0)x=nn,neZ; B)x=§+nn,neZ; rNx=n+2nan,nelr.

A3. Beruucnure: arcos 0 + arctg 1
2)0,5; 6) 1; B) 7 3=
A 4. YpaBHenue ctgx - 4= 0:

a) IMEET OJIHO pelIieHue; 0) He UMEET PEIlICHHs; B) UMEET JIBa PEILICHHUS;
') UMeeT 0ECKOHEYHOE MHOXKECTBO PEIICHHUHN.

. 3
AS.YpaBHeHue sinx =7 MMEET PEIICHUSA:

Tema 3.3. [locnenoBarenbHOCTH
Bonpocwt 0na mamemamuueckozo Oouxmanma
JlaliTe onpeaeeHrue YUCIOBOM MOCIEI0BATEIbHOCTH.
[lepeuncnure ciocoObl 3aaHus TOCIE0BATEIbHOCTEH.
Kakue nocnenoBatebHOCTH Ha3bIBAIOT OTPAHUYECHHBIMU ?
CdopmynupyiiTe onpeaeneHue npejaesia YucioBOi MoCieI0BaTEIbHOCTH.
Chopmynupyiite HEOOXOIUMBIE YCIOBHUS CXOIUMOCTH TOCIE0BATEIILHOCTH.
ChopmynupyiiTe 10CTaTOYHBIE YCIOBHUS CXOUMOCTH MOCTIEA0BATEILHOCTH
Haiite onpeaenenue npeaena GyHKIUU B TOUKE.
[TepeurcnuTe OCHOBHBIC TEOPEMBI O Mpeenax (YHKIMH B TOUKE.

Pa3nea 4 I'eomerpus (11 kiacc)

Tema 4.1. BexTopbl B IPOCTPAHCTBE

Metoa KoOpAMHAT B IPOCTPAHCTBE

I BapuanT

—_— —

3aganue 1. Yopocrure Beipaxenue: AB+MN +BC+CA+PQ+NM .
3apnanue 2. Ha npsamoil B3sThl Touku A, B, M Ttak, uto ‘MAHMB‘:4. Bripazure

BEKTOp AB uepes MB.
3aganme 3. ToukaK — cepeauHa pe6pa BB nmapaiienenyme/ia ABCDA;B;CD,.

—_—

Paznoxure BekTop DlK 110 BeKTOpaMa = D, 4, , b= —Cl , C= D D.

II BapuaHT

3apanue 1. /Tana tpeyronbHas npusma ABCA;B;C;. Ykaxute ITe BEKTOP x Hayajao "
KOHEIl KOTOPOT'O SIBJISAIOTCS BEPIIMHAMM IIPU3MBI, TAKOU, YTO AA + B, BC-x=BA.
3aganue 2. OcHOBaHHMEM nUpamMuIbl C BepmIMHOMO SBISAETC napajiiesiorpamm
ABCD, nnaronanm KOTOPOTO MEPECEKAIOTCH B TOUKE M. Pa3noxute BEKTOpsl OD U
OM 110 BEKTOpaM a = OA b=0OB U ¢=0C.

3ananue 3. B xyoe ABCDA;B;C:D; nu3BectHo, 4t0 M € B,C,, =

1

BM 2
.

S



BrIpasute BEKTOp AM depe3 BEKTOPHl, b= AB, a=AD, = A—A; .

III BapuaHT

3aganme 1. /Tana tpeyronbHas npusma ABCA;B;C;. Ykaxure BeKTop X, HA4QJI0 |
KOHEI[ KOTOPOTO SBJISIOTCS BEPIIHHAMY TIPHU3MBI, TAKOi, uT0 AC, — BB, +x = AB.
3agaHne 2. Touka K — _cepeauHa pe6pa B1Ci1 xy6adBCDA;B;C:D;. Paznoxure
BEKTOP AK 110 BeKTopaMa =AB, b=AD, = AA Y HAaWJWTE JUIMHY 3TOr0 BEKTOPA,

eciu peOpo Kyba paBHO M.
3aganme 3. B napannenenunene ABCDA;B;C;D; w3BecTHO, yT0 KD, =34,K, MC =

2BM.

Bhipasute BeKTOp KM 4epe3 BeKTOPHl a = A4,, b=AB, c¢=AD.

III BapuanT

3aganme 1. /lana tpeyronbHas npusma ABCA;B;C;. Ykaxure BeKTop x, HAYaJI0 |
KOHEL[ KOTOPOI'O SABJISIIOTCS BEPIIMHAMU IIPU3MBI, TAKOM, 4TO AC BB +x=AB.
3agaHne 2. Touka K — _cepesuHa pe6pa B1Ci xy6adBCDAB;C.D;. Paznoxure
BEKTOP AK 110 BeKTopaMa =AB, b=AD, c= AA Y HAaWJWTE JUIMHY 3TOr0 BEKTOPA,

eciu peOpo Kyba paBHO m.
3aganme 3. B napamnenenunene ABCDAB;C:D; wu3BecTHO, 4TO0 KD, =34,K , MC =

2BM.
BrIpasuTe BeKTOp KM depe3 BEKTOPHI a= A—Al , b=AB, c=AD.
«JleicTBUS HAJl BEKTOPAMM € 3aJJaHHBIMU KOOPAMHATAMM)

I BapuanT

. Haiinure KOOpauHAThI BEKTOpA AB , eciu A(5;-1;3), B(2;-2;4).
. Jlanbl BeKTOpHI b {3;1; -2} U c{l; 4; —3}. Haiinure ‘2]3 —d.

. M3oOpasure cucremy koopawHaT Oxyz W noctpoute ToukyA (1; -2; -4). Haiioure
PACCTOSTHAE OT ATOM TOYKH A0 KOOPAUHATHBIX TUIOCKOCTEM.

II BapuaHT (OBBILLIEHHOI'O YPOBHS)

. Cepenunsbl cTopoH TpeyroiabHuka ABC umeror koopaunarel: M (3; -2; 5), N (3,5; -1;
6),

K (-1,5; 1; 2). Haligute koopauHaThl BepLnH TpeyrojbHuka ABC.

. Hanbr Toukud (-2; 1; 2), B (-6; 3; -2). Halinure Ha ocu ammumkar TO4kyC,
paBHOYAAJIEHHYIO OT TOUEK 4 U B.

. Mcnonb3ys xkoopauHatsel ToueKA, B u C U3 MEPBOTO 3aJaHus, HAUIUTE IUIOLIAIb
Tpeyroiabuuka ABC.

Tema 4.2. [{ununap, konyc u map. O6beMblI TEN

IIpoBepouynasi paboTa nmo Teme

«I'eomeTpHYecKHe TeJIa U OBEPXHOCTH

. OceBoe ceueHHe NWIMHApPA — KBAApaT, JJIMHA JWAarOHajId KOTOPOro paBHa 36 cM.
Haiinure pagnyc oCHOBaHHS HUIMHAPA.

2. [lnomaab 0CEBOrO CeYeHHs LWIMHApPA 1247 AM?, a IUIomaab OCHOBAHWSA

paBHa 64 am?. Haitnure BBICOTY LIAJIMHIPA.



W
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J
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Ne

Otpe3ok CDpaBeH 25 cM, €ro KOHIIbI JIEKaT Ha Pa3HbIX OKPYKHOCTAX OCHOBaHMS
uunuuapa. Haitgure paccrosaue ot orpe3ka CD 10 OCHOBaHUS UMWJIMHJIPA, €CIIH €ro
BBICOTA 7 CM, @ AMAMETP OCHOBAHUS 26 CM.

BricoTa KOHyca paBHa 4+/3CM, a yroj IPU BEPIIMHE OCEBOIO CEYEHMs PaBeH 120°.
Haiinure mmomans OCHOBaHUS KOHYcCA.

Pajuyc OCHOBaHMS KOHyca paBeH 742 cM. Haiimure HaumGOIbLIYIO BO3MOKHYIO
IJIOIAJIb OCEBOT0 CEYEHUs JAaHHOTO KOHYCa.

Otpes3ok DE — xopaa OCHOBaHUSI KOHYycCa, KOTOpas yJajeHa OT OCHM KOHyca Ha 9 cwm.
KO — BbIcOTa KOHYca, npuuéM KO = 3.3 cm. Haiigure paccrosuue or TOUKuO
(LIEHTp OCHOBAHUSI KOHYCA) /10 IJIOCKOCTH, ITpoxoasiiei uepe3 Touku D, E u K.
Cdepa mpoxoaut uepes BepiinHbl kBaapara CDEF, ctopoHa KOToporo paBHa 18 cwm.
Hailinute pacctosHue oT neHrpa cpepbl — TOUkHO 10 MIOCKOCTH KBajapaTa, €CIH
panuyc chepbl OF 00pa3yeT ¢ MIOCKOCThIO KBaJipaTa yroJj, paBHbIM 30°.

Croponsl TpeyronsHuka MKNkacarorcs mapa. Halnure paguyc mapa, ecnmu MK =9
cM, MN = 13 cm, KN = 14 cMm u paccrosiHue OT ueHrtpa mapal 0 MIOCKOCTH
MNKpaBHO /6 cM.

Haitnute miomans cdepsl, paanyc KOTopoi paBeH 6 cM.

IIpoBepounasi padora o reme

«O0beMbI ¥ IUIOLIAIM TOBEPXHOCTE reOMEeTPUYECKUX TeJD»

I Bapuanr

3aganme 1.Kupnnu wumeer ¢opMmy nOpsSMOYrojIbHOTO —Mapajlielenunena ¢
u3MepeHussMu 25 cm, 12 cM u 6,5 cm. [InoTHOCTE KMpninya paBHa 1,8 r/cm3. Haitaure
€ro Maccy.

3ananue 2.0cHOBaHUE NPSMON MPU3MBI — NPSIMOYTOJIBHBIN TPEYTOJIbHUK C KATETOM
6 cM u ocTphiM yriom 45°. O0wsémM mpusmbl paBeH 108 cm3. Haiinure momanb
MOJIHOM MOBEPXHOCTH MPU3MBI.

3ananue 3.0ceBbIM CEUCHHEM LWJIMHApA SIBISETCS KBaapaT, AUAroHallb KOTOPOTO

paBHA 8v2 cM. Haiinure 00bEM nuimHpa.

II BapuanT

3apanme 1.M3MepeHus: NpsMOYTOJbHOTO Mapajijieienunea paBHel 2,5 ¢cM, S cM 1 6
cM. Haitgute pebpo kyOa, 00bEM KOTOpPOTO B JBa paza OoJblle 00bEMa JaHHOTO
napajuiesienunena.

3aganme 2,0cHOBaHUEM MPSIMOM MPU3MBI  SBISETCS POMO CO CTOPOHOH 6 CM H
yriioM 60°. MeHbliee M3 AUArOHAIBHBIX CEUEHUM NPU3Mbl SABISIETCA KBAIPATOM.
Haiinure 00BEM IPU3MBI.

3aganmne 3.0cCeBbIM CEUCHMEM UWIHHAPA SIBJISETCS KBAAPAT, AUArOHaJIb KOTOPOTO

paBHA 62 cM. Haiinure 00bEM nuimHpa.
Pa3ngen 5 DiaeMeHTHI aHAJIN3A
Tema 5.1. [IpousBoagHas

1 BapuanT

Yposens A.

Al. Haitture f'(4), ecin f(x) = 4/x 5.
1) 3; 2)2; 3)-1; 4) 1.

A2. VKaXuTe MPOU3BOJHYI0 (YHKIHUU g(x)=x’+COSX.



3 3
1) 2x+sinx; 2) 2x—sinx; 3) x?+sinx; 4) %— sinx.

o x-3 o
A3. YpaBHeHHE KacaTeabHON K rpaduky GyHKIUH y=—— B TOUKE C abcruccoit
X+

X0= -3 UMEET BUJL:

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

A4. Teno aBWXeTcs MO MPSAMOM Tak, 4TO paccTosiHue S(B METpax) OT HEro Jo
TOYKU B 3TOH MPSIMOMMU3MEHSETCS TI0 3aKOHY  S(¢)=3¢"—12¢+7 (t — BpeMsl JIBHIKCHHUSI
B CEKyHJIax). Uepe3 CKOJIBKO CEKyHJ IOCIIE Havyalla JBUKEHUSI MIHOBEHHAs CKOPOCTh
Tena OyaeT paBHa 72 m/c.

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

Ypogsens B.

BS. Ha pucynke u300pak€H rpauKnpou3BOJHON HEKOTOPOH (YHKUHH y=f(x),

3aJITaHHON Ha
npomexyTke (- 3; 3). CKOIbKO TOUYEK MakCUMyMa HMeeT QPyHKuus f(x)Ha

TOM MPOMEXKYTKE?

| | 7 .
O O o s e e

B6. Haiiqute yrioBoit  ko3dduumeHT  KacaTeapHOM K rpaduky — QyHKIHH

y=x"-2x"+3x—-13 BTOUKE Xx,=-1.
B7.Haiinute npousBoausle QpyHKumi: a) f(x)=(7x+4); 6) y=3e™ +2sinx.

Yposens C.
C8. Haiinute cymMMy TaHTEHCOB VIJIOB HAKJIOHA KacaTeNbHBIX K mapabore
y=x"—9 BTOUKax mepeceyeHusi MapaboJIbl C OCBIO abCIHCC.

2 BapuMaHT

YpoBens A.

Al. Haiinure f '(16), ecu f{x) = 8~/x 3.
1) 3; 2)2;  3)-1; 4) 1.

A2. VKaXuTe MPOU3BOJHYI0 (PYHKIHU g(x)=x"—sinx.
3 3
1) 2x+cosx; 2) 2x—cosx; 3) x?+cosx; 4) x?_ CosX.

o x=3 o
A3. YpaBHeHHE KacaTeIbHOU K rpaduky QyHKIUU y= —, BTOukeC adcIrecom xo
x+

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

A4. Teno nBWXKETCS MO NPAMOUW TaK, YTO PACCTOSIHUE OT HA4YaJbHOU TOYKHU
U3MEHSCTCS 10 3aKOHY S(f)=t+0,4t>—6 (M), TOe ¢ — BpeMs JBWKCHHS B CCKYHJIaX.

Haitagute ckopocts Tena dyepes 10 cekyH TMOciae Hadalia IBUKECHUS .
1) 10; 2)9; 3)8; 4) 7.



Yposens B.
BS. Ha pucynke uzo0pakéH rpaduKmpou3BOJIHON HEKOTOPOH GyHKIUH y=f(x),

3amaHHoN Ha TpoMexkyTke ( - 2; 2). CKOTbKO TOUYEK MUHUMyMa UMEEeT (yHKIIHS
f(x) Ha 3TOM TIPOMEKYTKE?
| L L e |

i 0 S .

B6. Haiigute yrioBoit ko3¢ @dUIMEHT KacaTelbHOW, MPOBEIEHHON K Tpaduky QyHKIUU
y=x"+2x"+x’+1 B Touke Xx,=1.
B7.Haiinute mpousBoaubie GyHKIui :a) f(x)=(4x+7)'; 6) y=x-1g3x.
Yposens C.
C8. Haiigute cymMMy YyIJIOBBIX KO3(D(MUMEHTOB KacaTelabHBIX K mapadose
y=x"—4 B TOUKax mepecedycHUs mapaboibl ¢ OCbI abCIucCC.

Tema 5.2. [IpuMeHeHHe MPOU3BOAHON K HCCIEAOBAHUIO (PYHKIMA U MOCTPOCHUIO
rpauKoB

1 BapuaHT

YpoBens A.

Al. CxoJIbKO UHTEPBAIOB yObIBaHUA uMeeT QyHKIus f(x) = x° — 3x?

A.1. b.2. B.3. I.H#noguoro

A2. CKOIIbKO KPUTHYECKUX TOUEK UMeeT GpyHKImsA f(x) = x° — 9x* + 15x?

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

A3. 3nauenue pyHKMU y =— x> +4x +2 B TOYKE MAKCUMyMa PaBHO

A.0. Bb.2. B.6. T.8.

Ad4. Toukoii MakcumyMma GyHkun f(x) = 16x° + 81x* — 21x — 2 sBnsercs

A.—1. B35 B.-3. TI.-35.

Yposens B.

BS. Jlana Qysxumsaf(x) = x* — 3x — 6. Haliqure mpoMeXyTKH BO3pAacTaHHA U
yOBbIBaHUS (DYHKIIUH.

Yposens C.

C6. Uccnenyiite ¢ MOMOWBIO NMPOU3BOAHON (yHKmMIOf(x) = x> — 3x* — 9xm
noctpoiite e€ rpaduk.

2 BapHMaHT

Yposens A.

Al. CKoJBbKO HHTEPBAIOB BO3pacTanus uMeeT pyHkuus  f{x) = x° — 3x??

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

A2. CKOJIBKO KPUTHYECKHMX TOUEK UMeeT QyHKIms f(x) = x> — 6x> + 9x
A.Huomuoni. b.3. B.1. T.2.
A3. 3nauenue pyHknun y = 2x> - 8x + 11 B TOUke MUHUMyMa PaBHO

A.0. B.5. B.2. T3
Ad4. Toukoit MuaumMyMa QGyHKIMH f(x) = 16x° +81x*> —21 x— 5 saBngercs...



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

Yposens B.

BS. lana ¢ynkuus  f{x) = x° - 3x + 2. Halizure NpPOMEXYTKH BO3pacTaHus H
yObIBaHMs (DYHKITUH.

Yposens C.

C6. ccnenylite ¢ NOMOIBIO NPOM3BOAHOM QyHKIMIOf(x) = x> —3x + 1l m
noctpoiite e€ rpaduk.

Tema 5.3. UnTterpan

1 BapuanT

Yposens A.

2
Al. Berancnure WHTErpat: _f (3x? + x — 4)dx ;.
1

A2. JIns dynkuuu f(x) = 3sinx Haiaure:
@) MHOYKECTBO BCEX IEPBOOOPA3HbIX;

0) mepBooOpa3Hyto, rpaduK KOTOPOW mpoxoaut depe3d Touky M ( Z;0)
2

A3. Bpluncnure, cnenaB  NOpeABapUTENbHO  PHUCYHOK, IJI0ILAb burypsi,
orpanudeHHol auHMAMH:Y = 0,5x%,y=0,x=2,x=0.

Ad4. Jlokaxure, yto QyHKUMsI F sBiseTcs nepBooOpaszHoW s GYHKIMU f(x) Ha
npoMexyTke( - o ; +0), ecmu F(x) =x> —4,  f(x) = 3x%

Ypogsens B.

3
BS. Beruuciure naTerpan I [x2 +(x-3) ] dx
0

Yposens C.

C6. Haliure momans (QUIypsl, OrpaHUYEHHOM IMHUAMH V= 6x —x° U y = 2x.
2 BapuaHT

Yposens A.

2
Al. . Beuuciure uHTErpan:a) I(4x3 — x + 5)dx;
1

A2. Jlns ¢yHkuuu f(x) = 2cosx Hailaure:
a) MHOXKECTBO BCEX IEPBOOOPA3HBIX;
0) nepBooOpa3Hyto, rpaduk KOTOpoll mpoxoaut uepes Touky M ( Z; 0)
3

A3. Beruucnure, caenas MPEeIBAPUTETHLHO PUCYHOK, TUIOMAAb (QUTYPHI,
OrpaHM4eHHoON auaMamu: y=2x% y=0,x=3,x=0.

Ad. Jlokaxwure, uto pyukus F sBuserca mnepBooOpaszHod mns GyHKuuuM f(x) Ha
npomexyTke( - o ; +oo), ecimu F(x) =2x —x%,  f{x) =2 - 2x.

Yposensn B.

3
BS5. Beiunciure uHTErpal j [x2 + (l—x)z]dx
0

Yposens C.

C6. Haiigure ruiomaas GUrypsl, OrpaHMYEHHOM JIMHUSAMH Y = - 6X — X°

uy= -2x



Tema 5.4 Teopust BEposTHOCTEN U MaTeEMaTUYECKasi CTAaTUCTUKA
YpoBens A.

Al.Jlng KaXaoro M3 ONHMCAHHBIX COOBITHM ONpenenuTe, KakKUM OHO  SBIISIETCS:

HEBO3MOXKHBIM, JIOCTOBEPHBIM WJIU CIyYalHBIM:

1) 3aBTpa OyzAer xopoias moroja;

2) B sHBape B rOpoJi€ MOWUJIET CHET;

3) B 12 yacoB B ropojie UAET 10Xk/b, a yepe3 24 yaca OyAeT CBETUTh COJHIIE;

4) Ha IeHb POXKIEHUS BaM MOAAPST FOBOPAILET0 KPOKOUIIA;

5) Kpyriasi OTJIMYHUIIA TOTYYUT ABOUKY;

6) KaMeHb, OPOIIICHHBIN B BOJY YTOHET.

A2. Onpenenute Moy, cpeaHee apudmeTudeckoe U pasmax psaa: 5,6, 11, 11, — 1.

A3. KakoBa BEpOATHOCTb TOTO, YTO 3aJyMaHHOE JBY3HAYHOE YHMCIJIO JEJIUTCS Ha 3 WIH
nemutcs Ha 27 OnpenenuTe BUA COOBITHS.

a) CIIO’)KEHHE COOBITHUIA; 0) mpousBeeHNEe COOBITUH.

Ad4. Ha cton 6pocatoT JBa UTpalibHBIX TeTpadapa (Cepblii U Oelblil), Ha TPaHsIX KaxXJa0ro
U3 KOTOPBIX TOUkaMu 0003HadYeHbl yucia oT 1 10 4. CKoNbKO pa3IU4HbIX Hap YUCEN
MO>KET MOSIBUTHCA Ha TPaHsIX 3TUX TETPAIPOB, CONPUKACAIOLIUXCS C TOBEPXHOCTHIO
crosa?

AS. U3 10 nepBBIX HaTYpaJbHBIX YUCEN CIIy4ailHO BBIOUparOTCs 2 yucia. Beraucoure
BEPOSITHOCTHU CIEAYIOIIUX COOBITHI:
a) OJTHO U3 BBIOpAHHBIX YHCEN — JBOMKA; 0) 00a 4ucia HEYETHBIE.

B6. B Opurane 4 xeHumuHbl U 3 My4uHbl. Cpeiu WICHOB OpHraabl pa3birpbiBatoTCs 4
ounera B TeaTp. KakoBa BEpOATHOCTh TOro, 4YTO Cpenu oOsanareieii OWIEeTOB
OKQXKETCA 2 KEHIIUHBI U 2 MYKYUHbI?

B7.Ha xaxmoil kapTouke HamucaHa oJiHa U3 OYKB K, JI, M, H, 0, Il. UeTbIpe KapTOUYKU
HayrajJ BBIKIAJbIBAIOT OAHY 3a Jpyrod B psaa. KakoBa BeposiTHOCTb, YTO NpHU
BBIKJIAJIBIBAHUU TIOJIYYUTCS CIOBO «KJIOM»?

Yposens C.

C8.Haiinure BEpOSATHOCTH TOTO, YTO CIy4YallHBIM 00pa30oM BBIOpAHHOE JBY3HAYHOE
4yucio npu aeneHnd Ha 11 maer B ocratke 10.

2 BapHMaHT
Yposens A.

Al.Jlnsg Kaxaoro H3 ONHMCAHHBIX COOBITHM ONpenenuTe, KakUM OHO  SBIISIETCS:
HEBO3MOYKHBIM, JIOCTOBEPHBIM WJIU CIyYalHBIM:

1) BBI BBIXOAUTE HA YIHILY, & HABCTPEUY UIET CIIOH;

2) Bac mpuriacar jJeTeTh Ha JIyny;

3) yepernaxa HAy4YUTCS TOBOPUTH;

4) BBINIAJIET KEIITHIN CHET;

5) BbI HE BBIMTPAETE, YYACTBYS B OCCIPOUTPHIIITHON JIOTEpEE;

6) mociie yeTBepra Oy1eT MATHHUIIA.

A2. Onpenenute MOy, cpeaHee apudmeTndeckoe u pasmax psga:15, 4, 12, — 3, 15.

A3. KakoBa BEpOSATHOCTb TOT'O, YTO MEPBOE U3 3aAyMAHHBIX JBY3HAYHBIX YHUCEI JEIUTCS
Ha 2, a BTopoe — ienutcs Ha 5?7 Onpeaenure BUL COOBITHUS.

a) CIIO)KCHHE COOBITHIA; 0) nmpousBeeHnE COOBITHI.



Ad. U3 xopoOku, comepkaimieid 8§ MENKOB pa3iMyHbIX 1BEeTOB, ['eHa u Taus OepyT mo
onHOMY MeJKy. CKOJBKO CYHIECTBYET Pa3jIMYHBIX BApUAHTOB TaKOTO BHIOOpA JBYX

MEJIKOB?

AS. 13 10 nepBbIX HATYypaIbHBIX YUCEN CIIy9aitHO BHIOMpArOTCs 2 uncia. Beraucnmre

BEPOSITHOCTUCIEAYIOIINX COOBITHI:

a) OJTHO U3 BBIOpAHHBIX YKCEN — eIMHUIIA; 0) 00a YKciia YeTHbIC.

Yposens B.

B6. B ypue 6 Genbix u 4 depHbix mapa. M3 3Tol ypHBI Hayjady W3BICKJIH S5 I1apoOB.
KakoBa BEpOSITHOCTb TOTO, UTO 2 U3 HUX Oelnble, a 3 yepHble?
B7.Ha xaxmoi kapTouke HamucaHa ojJHa U3 OYKB p, C, T, Yy, J, X. UeTbIpe KapTOUYKH
HayraJ BBIKJIQJbIBAIOT OJHY 3a Jpyrod B psaa. KakoBa BeposITHOCTb, 4YTO IIpHU
BBIKJI/IBIBAHUU TTOJIYYUTCS CIIOBO «CTYJD»?

Yposens C.

C8. Haiigute BeposSITHOCTH TOTO, YTO CIy4alHBIM 00pa3oM BBIOpAaHHOE IABY3HAYHOE
YUCJIO TIpH JieJieHnH Ha 13 gaeT B octaTke 3.

Bapl/IaHTbI CaAMOCTOATC/IbHDBIX paﬁoT

CamocrositenbHas padora Nel
3ajanue: 3a0JIHUTE TaOJIHILY

JlericTBuUsI
JIst 4ero KOTOpbIE
O06o03HauYeHne A ’ P
IIpumepsl | dr0AIM MOYKHO
Bua unciaa MHOKeCTBAa
yuceJ MOHAA00MJIUCH | BHINOJHATH
quceJ
TH YHCIa HAJI
qYUCJIAMU
Hamypanvnuie
yucna
Ilenvie uucna
Payuonanvnsie
yucna
Hppayuonanvrole
yucna
Komnnekcuole yucna
Dopma 8binoHeHUs 3a0anus; TabIUIIA.
CamocrosiTeibHass pabora Ne2
3agaHue: co3daiTe W COXpPAaHUTE B CBOEM IMamke MYJbTUMEIUNHYIO

IMPC3CHTAINIO HA OAHY M3 CIICAYIOIIUX TCM:

v' WcTopust MPOUCXOXKICHUS KOMIIEKCHOTO YKCIIa;

v' Hcropus pa3BUTHS YKCIIA.

HpGSGHTaHI/II/I JOJDKHBI OBITh BBIIIOJIHEHBI C

PEKOMEHIAlM 110 COCTABIICHUIO MPE3CHTALIUM.

Dopma evinoHeHus 3a0aHus: TPE3CHTAIUA.

COOIIOIEHUEM METOIUYECKHUX




3aganue:

CamocrosiTeibHass padora Ne3

C TIOMOIIBIO TpeoOpa3oBaHuil TpaduKoB (PYHKIMH MOCTPOUTH TpaduK 3aTaHHOU

(GYHKIIMU U yKa3aTh €€ CBOWCTRA.

Bapuanr 1
C nomortbio npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKIUNA MOCTpOTE

rpaduk L4,

x—4

Ykaxure:

a) 00J1acTh ONpeIeNeHus;

0) o0acTh 3HAYCHUM;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJbIllee HW HaUMEHbIIIEE
3HAYCHUE.

byHKIINN y=

Bapuanr 2
C nomompio npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKUUNA MOCTpOMTE

rpaduk QyHKIUU y = 1.3, Viaxure:
X

a) 00J1acTh ONpeIeNeHus;

0) o0acTh 3HAYCHUM;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

¢) HauOoibIllee W HAUMCHBIIICE
3HAYCHUE.

Bapuanr 3
C nomombio npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKUUNA MOCTpOiTE

rpaduk 1

y=—--4.
x+1
YKaxure:
a) 00J1aCTh ONIpECIICHUS;
0) o0acTh 3HAYCHUI;
B) IPOMEKYTKU MOHOTOHHOCTHU;
') TOYKH SKCTPEMYMA;
1) 9KCTPEMYMBI;
€) HauOoJbIllee HW HaUMEHbIIIEE
3Ha4YCHHUE.

byHKIMHA

Bapuanr 4
C nomombio npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKIUNA MOCTpOMTE

rpaduk 1

y=—-=2.
x+1
YKaxure:
a) 00J1aCTh ONIPEACIICHUS;
0) o0acTh 3HAYCHUI;
B) IPOMEKYTKA MOHOTOHHOCTHU;
') TOYKH SKCTPEMYMA,;
1) SKCTPEMYMBI;
€) HauOoJbIllee W HaUMEHbIIIEE
3Ha4YCHHUE.

byHKIIUK

Bapuaur 5
C nomombio npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKUUNA MOCTpOiTE
rpadux byHKIUH y=2-(x-1)".
Ykaxwure:

a) 00J1acTh ONpeIeNIeHNS;

0) 00y1acTh 3HAYCHHIA,

B) MPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA,;

1) SKCTPEMYMBI;

¢) HauOoJbIllee ¥ HaUMCHbLIIIEE
3HAYCHUE.

Bapuanr 6
C nomombio npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKIUNA MOCTpOMTE

rpaduk L.

x+3

YKaxure:

a) 00J1acTh ONpeIeTeHNS;

0) o0acTh 3HAYCHUI;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA,;

1) SKCTPEMYMBI;

€¢) HauOoJbIllee ¥ HaUMCHbIIEE
3HAYCHUE.

byHKIHAHR y=

Bapuanr 7
C nomouipro npeodpazoBaHusi rpaduKoB

Bapuanr 8
C nomouipro mpeodpazoBaHusi rpaduKoB




COOTBETCTBYIOIINX (PYHKIIUNA TOCTPOUTE

rpaduk QyHKIHH y = Lo Vrawure:
X

a) 00J1acTh ONpeENeHUs;

0) 00J1acTh 3HAYCHUI;

B) MPOMEKYTKA MOHOTOHHOCTH;

') TOYKH DKCTPEMYMA;

1) SKCTPEMYMBI;

€) Haubojbllee W HaUMEHbIIEe
3HAYCHUE.

COOTBETCTBYIOIIMNX (PYHKIIUNA TOCTPOUTE

rpaduk QyHKIHH y = Ll . YKaxwure:

a) 00J1acTh ONpeeNeHUs;

0) 00J1acTh 3HAYCHUI;

B) MPOMEKYTKA MOHOTOHHOCTH;

') TOYKH DKCTPEMYMA;

1) SKCTPEMYMBI;

€) Haubojbllee W HaUMEHbIIEe
3HAUCHUE.

Bapuant 9
C nmomomipio mpeoOpa3zoBanus rpapukoB
COOTBETCTBYIOIIMUX (PYHKIIUNA MOCTPOUTE

Bapuant 10
C nmomomipio mpeoOpa3zoBanus rpapuKkoB
COOTBETCTBYIOIMUX (PYHKIIUNA MOCTPOUTE

- R b= I _; | rpaduk GyHKIIM  y=(x+3)* -3
x—1 Vkaxure:
VYkaxure: a) 00J1acTh ONpeAeIICHUSs;
a) 00I1aCTh ONpeIeNICHNs; 0) o0sacTh 3HAUECHMIA;
0) obacTh 3HAYECHUI; B) IPOMEKYTKA MOHOTOHHOCTH;
B) MIPOMEXKYTKU MOHOTOHHOCTHU; T') TOYKH SKCTPEMYMa;
I') TOUKH SKCTPEMYMA; 1) SKCTPEMYMBEI;
J1) SKCTPEMYMBI; €) HamOOJNbIIEE M HAMMEHBIIEE
€) Haubomblllee U  HAUMEHBIIEE | 3yauenye.
3HA4YCHHE.
Bapuanr 11 Bapuanr 12

C momomuipio mpeodpazoBanusi rpaduKoB
COOTBETCTBYIOIIMX (PYHKUIUNA MOCTpOMTE
rpaduk byHKIIN y=(x-2)"-3.
Ykaxure:

a) 00J1aCTh ONIPEICIIECHNUS;

0) o0acTh 3HAYCHUM;

B) MPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

C momomuipio mpeodpazoBanusi rpaduKoB
COOTBETCTBYIOIIMX (PYHKUUNA MOCTpOMTE

rpaduk GyHKIUH y = 113 Viaxure:
X

a) 00JacTh ONpeCIICHUS;

0) o0acTh 3HAYCHUI;

B) MPOMEKYTKH MOHOTOHHOCTH,
T') TOYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJbIllee W HaUMCHbIIIEE €) HaumOOoJbIICE M  HAMMEHBIIEE
3HAYCHHE. 3HAYCHHUE.
Bapuanr 13 Bapuanur 14

C nomompio npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKUUNA MOCTpOMTE

rpaduk

YKaxure:
a) 00J1acTh ONpeIeTeHNS;
0) o0acTh 3HAYCHUM;
B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKH SKCTPEMYMA,;

1
y=— 43

byHKIIIHA
x=2

C nomompio npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKUUNA MOCTpOMTE
rpadux byHKIUH y=(x-5)"+2.
Ykaxwure:

a) 00J1acTh ONpeIeNeHNS;

0) 00sacTh 3HAYCHMUI;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA,;




1) SKCTPEMYMBI;
€) HauOoJbIlleeE ¥ HaUMEHbIIIEE
3HAYCHUE.

1) SKCTPEMYMBI;
€) HauOoJbIllee W HaUMCHbIIIEE
3HAYCHUE.

Bapmuanr 15
C nomombto npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKUUNA MOCTpOTE
rpadux GyHKIMH ~ y=(x+2)° +1.
Ykaxwure:

a) 00J1acTh ONpeIeTIeHNS;

0) 00y1acTh 3HAUYCHHUIA;

B) MPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA,;

1) SKCTPEMYMBI;

¢) HauOoJbIllece ¥ HaWMCHbBIIEE
3HAYCHUE.

Bapuanr 16
C nomombio npeoOpa3zoBaHus rpaukoB
COOTBETCTBYIOIIMX (PYHKUUNA MOCTpOMTE

rpaduk

Ykaxwure:

a) 00J1acTh ONpeIeNeHus;

0) 00y1acTh 3HAYCHHIA,

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJbIllee W HaUMCHbIIIEE
3HAYCHUE.

byHKIIUU = % +2
x_

Bapmuanr 17
C nomotpbio peoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKUUNA MNOCTpOMTE

rpaduk QyHKIUH y Lo Vkamure:
X

a) 00J1aCTh ONIpEACIICHUS;

0) o0acTh 3HAYCHUI;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA,;

1) SKCTPEMYMBI;

€) HauOoJbIllee W HaUMCHbIIEE
3Ha4YCHUE.

Bapuanr 18
C nomotbio npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKIUNA MOCTpOMTE
rpadux byHKIUHA y=2+(x+1)".
Ykaxwure:

a) 00J1acTh ONpeIeTIeHNS;

0) o0s1acTh 3HAYCHUI;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

¢) HauOoJbIllee ¥ HaUMCHbIIEE
3HAYCHUE.

Bapuanr 19
C nomorpio mpeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKIUNA MOCTpOMTE

rpa@uk QyHKUUU y= 13 viaxure:
X

a) 00J1acTh ONpeIeNeHNS;

0) 00s1acTh 3HAYCHUI;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

¢) HauOoJbIllee ¥ HaUMCHbBIIEE
3HAYCHUE.

Bapuanr 20
C nomortpio npeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (PYHKIUNA MOCTpOMTE

rpadux Y

x=2

Ykaxure:

a) 00JacTh ONpeAcIICHUs;

0) 00s1acTh 3HAYCHHUI;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA,;

1) SKCTPEMYMBI;

¢) HauOoJbIllee ¥ HaUMCHbIIEE
3HAYCHHE.

byHKIIMN y=

Bapmuanr 21

C nomorpio mpeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOINX (PYHKIIUNA TOCTPOUTE
rpaduk byakuuun  y=3+((x-1)

Bapuanr 22

C nomortpio nmpeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIMX (PYHKIIUNA TOCTPOUTE
rpaduk byHkuun  y=5-(x+2)’




Ykaxure:

a) 00J1acTh ONpeeNeHus;

0) 00J1acTh 3HAYCHUI;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH DKCTPEMYMA;

1) SKCTPEMYMBI;

¢) HauOoJbIllee ¥ HaUMCHbIIEE
3HAUYCHUE.

Ykaxure:

a) 00J1acTh ONpeeNeHus;

0) 00J1acTh 3HAYCHUI;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH DKCTPEMYMA;

1) SKCTPEMYMBI;

¢) HauOoJbIllee ¥ HaUMCHbBIIEE
3HAYCHUE.

Bapuanr 23
C nomotpio mpeoOpa3zoBaHus rpapukoB

COOTBETCTBYIOIMX (PYHKIIUNA TOCTPOUTE
1

Bapuanr 24
C nomortpio mpeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIMUX (PYHKIIUNA TOCTPOUTE

rpaduk byHKIIUN y=——- 3. | rpadpuk GyHKIUU y = 1 4 Vraure:
- X
VYkaxure: a) 00J1acTh ONpeeNeHus;
a) 00JacTh ONpeACIICHUS; 0) 00s1acTh 3HAYCHUI;
0) 00Jy1acTh 3HAYCHHIA; B) IPOMEKYTKA MOHOTOHHOCTH;
B) IPOMEKYTKA MOHOTOHHOCTH; ') TOYKH IKCTPEMYMa;
') TOYKH IKCTPEMYMa; 1) SKCTPEMYMBI;
1) KCTPEMYMBI; €) HauOojbIllee W HaUMEHbIIIEE
€) HauOoJbIllce H HaUMEHbIIEEe | 3HAYCHHE.
3HAUYCHUE.
Bapuanr 25 Bapuanr 26

C nmomomipio mpeoOpa3zoBanus rpapukoB
COOTBETCTBYIOIMUX (PYHKIIUNA MOCTPOUTE
rpaduk QYHKIHH y = Ll . Ykaxure:
Y

a) 00JacTh ONpeACIICHUS;

0) 00J1acTh 3HAYCHHUI;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH DKCTPEMYMa;

1) SKCTPEMYMBI;

€¢) HauOoJbIlleeE ¥ HaWMCHbBIIIEE
3HAYCHUE.

C nmomomipio mpeoOpa3zoBanus rpapuKkoB
COOTBETCTBYIOIIMUX (PYHKIIUNA MOCTPOUTE

rpaduk

Ykaxwure:

a) 00J1acTh ONpeENIEHUS;

0) o0acTh 3HAUCHUI;

B) MPOMEKYTKA MOHOTOHHOCTH;

') TOYKH DKCTPEMYMA;

1) SKCTPEMYMBI;

€) Haubojbllee W HaUMEHbIIEe
3HAUCHUE.

y:L+3

byHKIIIHN
x—1

Bapuanr 27
C nmomomipio mpeoOpa3zoBanus rpadukoB
COOTBETCTBYIOIMUX (PYHKIIUNA MOCTPOUTE

rpaduk QyHKIUH y:% . Ykaxure:

Y —
a) 00J1acTh ONpeeNeHus;

0) o0J1acTh 3HAYCHUI;

B) MPOMEKYTKA MOHOTOHHOCTH;

') TOYKH DKCTPEMYMA;

1) SKCTPEMYMBI;

€) HaubOojbllee ¥ HaUMEHbIIEe

Bapuanr 28
C nmomomipio mpeoOpa3zoBanus rpaduKkoB
COOTBETCTBYIOIIMUX (PYHKIIUNA MOCTPOUTE
rpadux byHKIIUN y=(x+5)"+2.
Ykaxure:

a) 00JacTh ONpeAeIICHUs;

0) o0acTh 3HAYCHHUI;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) SKCTPEMYMBI;

¢) HauOobIllee W HAUMCHBIIIEES




| 3HaucHue.

| 3HaucHue.

3ananue:

3amanue:

Dopma evinonnenuss 3a0anus: TMOCTPOCHUE TpapuKa U ONMCAaHUE CBOMCTB (QyHKLIUU
1o rpaduky.

CamocrositenbHas padora Ned
3aJlaHuE: PEUIUTh 3a/1a4H.

Bapuanr 1 Bapuanr 1
1. Hanumure ¢gopmyny obmero wieHa | 1. Hamumure dopmyny obmiero uieHa
MOCJIeIOBATEIHHOCTH HATypaJbHBIX | TOCJIEI0BATEILHOCTH HATypaTbHBIX

Yyuces, KOTOpble NpU JElNeHUU Ha 6
JTAlOT B OocTaTKe 1.

2. IlocnmenmoBaTenbHOCTH (X,) 3a7aHa
dbopmynoii x,— 3n— 4. Haligure:
a) x1; 0) x5; B) X12; T) X100; [) Xn + 1.
3. [TocnenoBaTebHOCTD
bopmynoit a, = Tn -5.

a) Beruucnure miepBble MATh YJICHOB
ATOM MOCIIEI0BATEILHOCTH.

0) Onpenenure, OyaeT AU 4Yuciao 9
SIBJISITHCS YJICHOM 3TOM
MOCJIEI0OBATEILHOCTU?

B) Haligute camblii OAM3KUII K YHCITY
95 4jeH 2TOM MOCJIeA0BATEIbHOCTH.

3aJaHa

yucea, KOTOpble NpU JEIeHUM Ha 3
JTAIOT B OcTaTKe 1.

2. IlocnmenmoBaTenbHOCTH (X,) 3a7aHa
dbopmyoii x,—= - 4n— 3. Haitnure:
a) x1; 0) Xx5; B) X12; T) X100; [) Xn + 1.
3. [TocnenoBaTeIbHOCTD
dbopmynoit a, = Tn +5.

a) Beruucnure miepBble MATh YJICHOB
ATOM MOCIIEIOBATEILHOCTH.

0) Onpenenure, Oyner au uucio 33
SIBJISITHCS YJICHOM 3TOM
MOCJIEI0OBATEILHOCTU?

B) Halimute camblii OAM3KHII K YHCITY
95 yjeH 2TOM NMOCJIeA0BATEIbHOCTH.

3aJaHa

CDOpMCl BbINONHEHUS. 3A0AHUSL: PCIICHUC 3a/1a9u.

CamocrosiTesibHast padora NeS

COCTaBUTh KpoccBopa «CTeneHb», C COONIIOJCHHEM METOAMYECKUX PEKOMEHIAIi
10 COCTaBJIEHUIO KPOCCBOPOB.

Dopma vlnoaneHUs 3a0anusi: KPOCCBOP/I.

CamocrosiTesibHast padora Ne6
cocTaBUTh TecT « I[lokazaTenbHble YpaBHEHHUS M HEPABEHCTBa» B COOTBETCTBUM C
TpeOOBAHUSIMHU K COCTABJIICHHUIO TECTOB.

@0p]l/l(1 8bINOJIHEHUS 3A0AHUS: TECT.

CamocrosiTeibHas padora Ne7

3aaHue: U3roTOBUTh MOJIENIb TPUTOHOMETPUYECKOTO Kpyra Ha MIIOTHOM Oymare dopmara A4.

IToka3aTh TUHUHK TAaHT'CHCA U KOTAaHI'eHCA.

d?opma BbINOJIHEHUSL 3A0AHUS: MO/JICJIb TPUTOHOMCTPHUYCCKOI'O KpyTa.

3amanue:

CamocrosiTenbHast padota Ne8
MOJTOTOBUTH coobmenne Ha temy «Mcropus
U3YYEHUH €CTECTBEHHO-MATEeMaTUUYECKUX HAYK.

TPUTOHOMETPUU U €€ pOJb B

Dopma 8blnoHeHUs: 3a0aHus; COOOIICHUE.

CamocrosiTtenbHas padora Ne9

3a,Z[aHI/IC: PCUINTD TPUTOHOMCTPUICCKUC YPABHCHUA.



Psan 1 Psig 2 Psin 3
I. cosx-2=0 I. tex+2=0 I. cosx+2=0
V3 NG . 1
2. 2x=——— __N> 2. sin3x=-—
COS 2x > 2. ctg2x 3 >
3. 2sinx+4/2=0 3. 2sinx—+3=0 3. 2cosx+1=0
4, sin3x=0 4. cos2x =0 4. sin2x=0

Dopma vlnoaneHus 3a0anus: PelIeHUe ypaBHEHU .

CamocrositenbHas padoraNel(

3adanue: mnoarotoButTh pedepar mno teme «llapannenbHoe MPOEKTUPOBAHUE U €T0
CBOWCTBa».

Dopma svinonnenus saoanus: pedepar.

CamocrosiTteibHast padora Nell

3adanue: pemnTh 3a1a4y 1o Teme «llepneHauKyasp U HaKJIOHHAS.

1 BapuaHT — Ha BIOOD 1,3 mim 5 3amava. 2 BapuaHT — Ha BRIOOD 2,4 unu 5 3a/1a4a.

1) U3 Touku, HE HOpHHAMJIECKAIIEH IJAHHOM IUIOCKOCTH , NPOBEACHBI K HEW JBe
HakJIOHHbIE, paBHble 10cM u 18cm. CyMMa MJIMH MX MPOEKIUH Ha MJIOCKOCTh paBHA
16¢cm. HaitTtu mpoeknuio ka0l HaKJIOHHOM.

2) lnuna HakioHHOM 10cM, mepneHAuKyIsipa, MPOBEAEHHOTO U3 TOM K€ TOYKH 4YTO U
HAKJIOHHAs K TOM K€ IPsIMOM, paBHa 6¢cM. Haliiure nnmHy NpoeKIUHA HAKIIOHHOM.

3) U3 Touku A K JAaHHOHN IUIOCKOCTHM O MPOBEAECHBI MEpHEeHIUKYIsIp AAi1 U aBe
HakioHHele AB u AC. CAi= 4,ZABA: = 30°, LACA; = 60° a yrom Mexmay
HaxkJIOHHBIMH 90°. HailTu paccTosiHue Mex1y OCHOBAaHHUSIMU HAKJIIOHHBIX.

4) 3 Toukn A K JAHHOW IUIOCKOCTH O MPOBEJEHBI MEpHneHIuKyyssp AAi U JBe
HakoHHbIEe AB u AC, xaxknas u3 KOTOPHIX HAKJIOHEHA K IJIOCKOCTU MO yIriioM 45°,
yrojl MeXJay HakJIoHHbIMU 120°. PaccTosiHMe MEXay OCHOBaHUSMH HAKJIOHHBIX
12cm. Haittu paccrosiHre OT TOUYKM A 10 TUIOCKOCTH OL.

5) Huaronanu kBaapata ABCD mnepecekatorcss B Touke O. M3 touku O mpoBeacH k
IJIOCKOCTH KBajparta mnepneHaukynssp OM. Haittu paccrossHue ot Toukun M 110
croponsl BC, eciu AD = 6¢cm, OM = 4cmM.

Dopma evlnoneHus 3a0anus.; pelieHue 3aJaum.

CamocrosiTtesibHast padora Nel2

3aoanue: CoctaBUTh BONpOCH MO TeMe «BekTopb» (He MeHee 6 BOMPOCOB C
OTBETaMHU).

Dopma vinoanenus 3a0anus.; BOIPOCHI 110 3aJaHHOHN TEMe.
CamocrosiTeibHas padora Nel3

3adanue: cOCTaBUTH TaOIMUIy OCHOBHBIX (hopmys aAuddhepeHunpoBaHusl.
Dopma 8binoIHeHUs 3a0anuys; TaOIUIIA.

CamocrositenbHas padora Nel4

3adanue: coctaButh KpoccBopn «IIpousBoanas».

Dopma vlnoneHus 3a0anus; KPOCCBOP.

CamocrosiTtenbHas padora NelS



3aoanue: coctaButh TecT «IlepBooOpazHas

Tect nmomkeH cojaepkaTb He MeHee 6-7 3amaHuid W 1o 3-4 OTBeTa K KaKJIOMY

3aJIJaHUI0 (BEPHBIN TOJBKO OJIMH). BKIIOUUTH 3aaHUS ABYX BHUJIOB:
Brruncnenue nepBooOpasHbIX pa3aTUIHbIX (QYHKINHN.

N —

KOOpJIMHATaAMHU.
Dopma blnonrneHus 3a0anusl. TECT.
Dopma vlnonneHus 3a0anus; BbIMOIHEHUE TpadhuuecKoi padboThI.
CamocrosiTtenbHas padora Nel6

3a0anue: U3roTOBUTH MOJEIIM MHOTOTPAaHHUKOB.
Dopma vlnorneHus 3a0anusi; MOJIeJIb MHOTOTPaHHHUKA.
CamocrosiTesibHasi padora Nel7

3aoanue: cocTaBUTh Mpe3eHTau0 « CeueHus MpU3Mbl U TUPaMUIbD»).

Dopma evlnorneHus 3a0anus; Mpe3eHTaIMs.

CamocrositeibHas padora Nel8
3a0anue: U3rOTOBUTH MOJEIIN TE€J BPAILICHHUS.
Dopma evlnoanenus 3a0anus; MOJENb Tejla BpaIlleHUS.
CamocrosiTteibHass padbora Nel9
3aoanue: coctaButh npezeHTanuio «lllap. BzaumHoe pacnosioskeHue mioCKoCTeH mapa.

(DOPMCZ GbINOJIHEHUSL 3A0AHUA: IIPpC3CHTaNA.

CamocrositesibHast pabora Ne2(
3adanue: coCTaBUTh KPOCCBOPA « MHOTOIpaHHUKNY

Dopma vlnoaneHus 3a0anusl; KPOCCBOP.

CamocrosiTeibHas padora Ne2l
3aoanue: BHIMOTHUTH JOMAIITHIOK KOHTPOJIBHYIO paboTy «Tena BpaieHusy.

Brruncnenue nepsooOpa3Hoii, rpauk KOTOPOH MPOXOIUT Yepe3 TOUKY C 3a1aHHBIMH

Bapuanr 1 Bapuanr 2

I. Ckonbko mmrockocre cuMMmeTrpud | 1. CKOJIBKO INUIOCKOCTEM CHUMMETPHH
MMEET IIap: UMEET KOHYC:

A. onHy; A. onHy;

B. nge; B. nBe;

C. Hu OJtHON; C. CTONBKO K€, CKOJNBKO  Ocel

D. 6eckoHEeYHO MHOTO;

E. yersIipe.

2. Kakoe u3 cieayromux yTBEpKICHUI
HEBEPHO?

HunuHap  MOXHO — MOJY4YUTh B
pe3yJnbTare:

A. BpallleHUs] TPSIMOYTOJIbHUKA BOKPYT
OJIHOM M3 €ro JuaroHajei;

B. Bpamenus kBagparta BOKpPYI OJHOM
W3 €ro JuaroHajenu;

C. BpalieHusl NpsIMOYTOJIbHUKA BOKPYT

CUMMETPHUH UMEET €ro CCUCHHUE;
D. vu oxnoM;

E. 6eckoHeYHO MHOTO.

2. Kakoe u3 cieayonmx yTBEpKICHUN

BEPHO?
A. KaxJIoe cedeHHE 1Iapa SBISIETCS
KpyToM;
B. kaxnoe cedeHue coepnl SBISETCS
KpyIroM;

C. Kaxa0e CeUeHHE Imapa, MpoXosIee
4yepes ero IEHTP, SIBISCTCS KPYTOM.




OJHOM U3 €ro CTOPOH,; 3. Pa3BepTka OOKOBOIl TOBEPXHOCTH
D. BpamieHust npsiMOyrojibHUKa BOKPYT
OIHOM W3 TPSIMBIX COEAUHSIOIINX
CEpEeIMHBI JIBYX €r0 MPOTHUBOMNOJOXHBIX | IHaroHaJlb KOTOPOTO paBHA § cM, a yroi
CTOPOH.

3. Pa3BepTka OOKOBOW MOBEPXHOCTH

MUJINHAPA ABJACTCA MPAMOYTOJIBHUKOM,

MEXIy JauaroHansiMu — 30°. Haiinure
O P KBAZIPATOM, IJI01LA b OOKOBOM MMOBEPXHOCTHU
JMaroHalib KOTOporo pasHa [0 cwm. HHTHEAPA.
Haiinure IJI01A]Tb OOKOBOM

IMOBCPXHOCTHU MHUJIMHIPA.

Dopma vlnorneHus 3a0anus; BINOTHEHUE KOHTPOIBHOM paboThlI.

CamocrositenbHasi padora Ne22
3aoanue: co3MaTh MPE3CHTANNIO « DIEMEHTHI KOMOMHATOPUKI).

(pOpMCl BbINOJIHEHUSL 3A0AHUA: IIpC3CHTANA.

CamocrosiTeibHas padora Ne23
3a0anue:  TMOATOTOBUTH  coobmieHne  «VcTopusi  TPOUCXOXKACHUS  TCOPHH
BEPOSATHOCTEW» WIM  CO3MaTh TPE3CHTAlMI0 «DJIEMEHThl MaTeMaTHYeCKOU
CTaTHCTUKH.
Dopma 6b1noIHEHUS 3a0aHUs; COOOIEHUE UIIN MTPE3CHTAIIUS.

3.2.3. Kommiaekr ¢oHAa OLEHOYHBIX CPeICTB ISl IPOBeIeHHS
MPOMEKYTOYHOM aTTeCTAIlUM.

[IpeameToM OLIEHKH SIBIISIFOTCS YMEHUs U 3HaHus. [I[poMexyTodHas aTTecTaius
IPOBOJUTCS B (hOpME DK3aMEHA.

OueHka  OCBOEHMS  AUCUUIUIMHBI  [PEAyCMATPUBAET  MCIOJIb30BAHUE
HAKOIUTEIbHOM CUCTEMBI OLIEHUBAHMS U MPOBEJCHHE 3K3aMeHa. B 3aBucumMocTH ot
pPEeUTUHTOBOTO Oayia CTYJEHT MOXET ObITh OCBOOOXKIEH OT MPOBEPKHU OCBOCHUS HA
HK3aMEHE TOW WM MHOM YaCTH AUIAKTUUYECKUX €JIMHUII.

Bomnpoce! 1J151 NIOATOTOBKY K 3K3aMeHY
no yuyeoHoi qucuunianne II1.01 MaremaTtuka

1. MaremaTtuka B HayKe, TEXHHKE, OKOHOMHUKE, HH(POPMAIIMOHHBIX
TEXHOJIOTUAX U MPAKTUYECKON JIeATEIbHOCTH.

2. Ucropust anreOpsl (OCHOBHBIE MEPHOJBI PA3BUTHS MAaTEMAaTHKU Kak

HAayKH, YYCHBIC 1 UX BKJIaJl, BOSBHUKHOBCHHC CI/IMBOJ'IOB).



3. Pa3Butne moHsATHA O uYucie (MHOXECTBA, ApoOu, abCoIOTHAsA W
OTHOCHUTEJIbHAs TOTPEIIHOCTD, OKPYTJIEHUE 0 HEJOCTATKY U U30BITKY).

4. KommnekcHble unciia (ynopsiioyeHHass napa, paBHbIE KOMIUIEKCHBIE
Yyluciia, CyMMa, pa3HOCTh, CBOMCTBAa CIIOKEHHs, anredOpanueckas ¢dopma
KOMIUJIEKCHOTO 4HCJIa, MHHMAas €JIMHULA, MPOU3BEJICHHE KOMILUIEKCHBIX YHUCEN,
CBOICTBA IPOU3BEICHUS).

5. OCHOBBI ~ TPUTOHOMETPUU  (TPUTOHOMETPHUYECKAss  OKPYKHOCTb,
paauaHHash Mepa yria, ONpEeleleHHE CHUHYCa, KOCHHYCa, TaHM€HCAa W KOTaHIeHCa
yria, OCHOBHbIE TAOJIMYHbIC 3HAUCHUS).

6. Tpuronomerpuueckue QyHkuuu (rpaduk U cBoCTBa CUHYCa, KOCUHYCA,
TaHT€HCa U KOTAHTeHCa).

7. dopmyiibt TPUTOHOMETPUHU (ocHOBHBIE TPUTOHOMETPUUECKHE
TOXJEeCTBAa, (GOpMYJbl ABOMHOrO yria, @opMyibl MOpUBEACHHS, (HOPMYJIbI
anredpandeckoil CyMMbI, POpMyIIbl TPeoOpa30BaHUsl CyMMBI B IIPOU3BEICHHUE).

8. Crenennass (yHKIMs (CTENEHb 4YHCIA, CBONCTBA CTemleHel, rpaduk
CTETICHHOH (DYHKIIHH).

0. [TokazarenbHast pyHKIUs (MOKa3aTeldb CTEIIEHH, CBOMCTBA MOKa3aTeleH,
rpaduk nokazaresibHON (QYHKIIHH).

10. Metoapl pemieHHss CTENEHHBIX M IOKa3aTeNbHBIX  ypaBHEHUH
(Bo3BelleHHE B CTEIEHb, TMPHUBEICHHUE K OOIIEeMY OCHOBAaHHIO, BBEJIEHHE HOBOMU
NEePEeMEHHOM, rpaduueckuii, BEBIHECEHNE O0IIeH MepeMEeHHOM 3a CKOOKY).

11. Jlorapudpmuueckass ¢yHkuus (morapudm MOJOKUTETLHOTO YHCIA,
OCHOBHBIE CBOICTBa Jiorapudma, Gopmysibl sl BBIYMCIEHUS Jiorapudma CyMMBI,
MIPOU3BEJEHUS, PA3HOCTH M YACTHOTO, rpaduK JIorapupMudecko pyHKIUN).

12. T'paduku OCHOBHBIX »JJEMEHTApHBIX GYHKIUN (QyHKIUA, Tpaduk
(YHKUMH, TPOMEKYTOK 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb, 00JIACTh OMNpeAeSICHuUs,
MHO’KECTBO 3HaY€HH, YeTHOCTh, HEYETHOCTh, OCHOBHBIEC BU/IbI (DYHKIUI: JTUHEHHAS,
KBaJipaTU4Hasi, IpoOHO-IMHEHHAs, PYHKIUS KOPHS, UX IPpaQUKU U CBONCTBA).

13. @OyHkuuu v ux npeaensl (BO3SHUKHOBEHUWE TEOPUHM MPEAeNiOB, Mpeien

GyHKIIMM B TOYKE, TMEPBOE TMPABWIO BBIUYMCICHUE TMPEIEIOB, OCHOBHBIC



HEOIIPEACICHHOCTH U METOJbl UX PACKPBITHUS, TEOPEMBI O IPEACIBHOM IIEPEXOE B
PaBEHCTBE U HEPABEHCTBE).

14.  YwucnoBas mnocineqoBaTeNbHOCTh (CXOJUMOCTb, YCIIOBHS CXOAUMOCTH,
BUJIBI TIOcienoBaTenbHOCTeN BBIT 1 BMIT).

15.  OkxpecTHOCTb TOYKHM U OAHOCTOPOHHHE MpeAesbl (OKPECTHOCTh TOYKH,
IIPAaBOCTOPOHHSSA U JIEBOCTOPOHHSS OKPECTHOCTH, «CTPEMIICHHE» K TOYKE CJIEBA U
CIpaBa, OJIHOCTOPOHHUE MPEEIIbI).

16. 3ameuaTenbHble npesensl (IEPBbIA U BTOPOIl 3aMeyaTelbHbIE MPEEIbI,
TabMMIAa OSKBUBAJICHTHOCTEM OECKOHEYHO MajblX (YyHKUMHA, HENPEepbIBHOCTD
byHKUINN).

17. Tlpou3BojHble (Fr€OMETPUYECKUA W (PU3MYECKHI CMBICI, MPOU3BOAHASL
(GyHKIMM, TPOU3BOIHAS QYHKIMH KaK KacaTelbHasl K rpaQuKy).

18. TIlpaBuiia  HaxoXXJI€HUA  MNPOU3BOAHBIX  (TabauMua  OCHOBHBIX
IIPOU3BOJ/IHBIX, OCHOBHBIE IPABHJIA: CyMMBI, Pa3HOCTH, IPOU3BEACHHUS U YaCTHOTO).

19. IlIpousBogHas pyHKIMM 3alaHHOM HE SIBHO, MapaMeTpuuecku ((pyHKIUSA
3ajjaHa HE ABHO, MApaMETPUUYECKHU, KaK HAXOUTh MPOU3BOAHYIO TaKOW (PyHKINN).

20. IlpumeHeHue mPOU3BOJHOM K HCCIEAOBAHHIO (QYHKIMH (cXema
uccinenoBanus GyHkuuu, n1uddepeHupyemMas Ha uHTepBaie QyHKIMs, KpUTHYecKas
TOYKa YKCTPEMYMA).

21. HaxoxnaeHue HamOOJBIIEr0O MU HAaUMEHBIIETO 3HAYEHHUS HENPEPHIBHOU
(GYHKIIMM HA MPOMEXKYTKE (HAXOXKIACHHE HAaWOOJBIIET0O W HAWMEHBIIETO 3HAYCHUS,
OCHOBHBIE 3Tallbl B PEUICHUM 33J1a4 HAa HAaXO0KJICHWE HANMEHBIIEr0 U HanOOJIBIIEro
3HAYCHU).

22.  AKCHOMBI CTEpEOMETPHUH U CIAEACTBUS U3 HUX (CTEPEOMETPHS], OCHOBHBIE
OOBEKTHl CTEPEOMETPUH, AKCHOMa, OCHOBHBIE akCUOMBbI: 1-5, oObeMHas ¢urypa,
r€OMETPUYECKOE TeNI0, paBHbIE (DUTYpbI, 0OBEM T€OMETPUUECKOrO Tela, €IMHMIIA
o0beMa, paBHOBEJIMKHUE TEJNA).

23. B3zaummHOE€ pacnoJIOKEHHUE MPAMBIX B IPOCTPAHCTBE (CIydYad B3aUMHOTO
pacIONOKEHUSI ~ OPSAMBIX B NPOCTPAHCTBE,  ONpENEICHWE W IPU3HAK

CKPEILMBAIOIIUXCA MPAMBIX, HAX0XKICHHUE YIa MEXIy NPSIMbIMU B IPOCTPAHCTBE).



24. IlapamienbHOCTh MPAMOW M TUIOCKOCTH, MapaIeNbHOCTh IUIOCKOCTEM,
NEPNEHINKYJIIPHOCTh NPSIMOM M IUIOCKOCTH, NEPHEHAUKYISPHOCTh IUIOCKOCTEM
(mapasuieNbHbIE IJIOCKOCTH, MNEPIEHIUKYJISPHbIE IUIOCKOCTH, YyTBEpkKIeHue 1-2,
npsiMasi NEepIEeHIUKYISIPHAST IUIOCKOCTH, NPU3HAK NEPIEHIUKYISIPHOCTU IPSIMON H
IJIOCKOCTH, CBOMCTBA MEPIEHANKYIISIPHON MPSIMOM U IITIOCKOCTH).

25. IlepnieHOuKylslp W HakJIOHHAs (HAaKJIOHHAs, OCHOBAaHHWE HAKJIOHHOM,
NEPIEHANKYJIAP, OCHOBAHUE IEPIECHIUKYJIAPA, JIMHA NEPIEHAMUKYJIApA, MPOCKLIU
HAKJIOHHOM, yTOJ MEX]ly HAKJIOHHOW U INIOCKOCTBIO).

26. Teopema o Tpex neprneHIUKYIsIpax (PopMyIHpOBKA U JTOKA3aTEIHCTBO
IpsIMOI 1 OOPATHON TEOPEMBI).

27. [ekaproBa CHCTEMA KOOPAMHAT, pACCTOSIHUE MEXAYy TOYKaMH,
KOOpPAMHATBI CEPEIMHBbI OTpe3Ka (JEKapToBa CUCTEMa KOOpAMHAT, (opmyna i
HaXOXIEHUS PACCTOSAHMS MEXIYy TOUYKAMH, AQJITOPUTM HAXOXKJEHUS CEepeArHbI
OTpPE3KA).

28. BexTtopel u pelcTBUA HaA HUMH  (BEKTOp, COHAIPaBJICHHBIE,
IPOTHBOIIOJIOKHO HANpaBJICHHbIC, KOJUIMHEAPHbIE BEKTOpPHI, JUIMHA BEKTOPA,
HYJIEBOW BEKTOp, €AMHUYHBI BEKTOpP, PABHBIC BEKTOpA, IIPaBUIIO TPEYTOJbHUKA U
napajiesiorpaMma  JUIsi  HaXOXIEHUS CYMMBl BEKTOPOB, CBOWCTBA CIIOKEHHS
BEKTOPOB, Pa3HOCTh BEKTOPOB, YMHOKEHHUE BEKTOPA HA YHCIIO).

29. Iloctpoenue cedyeHHid OOBEMHBIX (Uryp (QIrOpUTM MOCTPOCHHUS
CEUEHHUH, 3aJaud Ha IOCTPOCHHE CEUEHUN B Mapajienenumnene, Kyde, mpusMme,
TeTpa’ape, MUPAMUJE).

30. JIByrpaHHblil yroa (ABYrpaHHBIM YroJ, HAX0XJIEHHUE BYTPAHHOrO yrjia
MEXIY MIIOCKOCTSIMHU).

31.  OcHoBHzble Qurypsl 1o reme «Tena BpameHus» (UMIMHAP, KOHYC, IIap U
chepa).

32. IlpaBWibHblE MHOTOIPaHHUKHU (TIPaBUJIbHBIE MHOTOIPAHHUKH, BUIBI,
CBOMCTBA, TeopeMa Dilsiepa, IPUMEPBI U3 ApXUTEKTYPBI).

33. OcCHOBHbIE TOHATHA KOMOMHATOPUKH (COYETaHMs, pa3MELICHUS,

NEPECTAHOBKM C TIOBTOPEHUSAMH W 0€3, CIy4ailHOe COOBITHE W €ro BEpPOSTHOCTD,



CJIOKEHUE U YMHOXKEHHUE BeposiTHOCTeH, OnHOM HbioToHa, Tpeyronsuuk [lackans).

34.  OcHOBHbIE MMOHATHS TEOPUHN BEPOSTHOCTEHN (KJIaCCUUECKOE OMpeIeTICHHE,
BUJIbI COOBITHII: BO3MOYKHOE, HEBO3MOXHOE, COBMECTHOE, HECOBMECTHOE, 3aBUCUMOE,
HE3aBHCUMOE, PABHOBO3MOYKHBIE, CII0KEHHE U YMHOKEHHE BEPOSTHOCTEH ).

35. OcHOBHbIE TMOHATUA MaTEeMaTUYECKOM CTAaTUCTUKU (CTATHUCTHUKA,
CTAaTUCTUYECKAash XapaKTepUCTHKA, YeM 3aHUMAETCs CTATHCTHKA, IMPUMEPHI
CTATUCTUYECKUX XapaKTePUCTUK: cpeaHee apupMeTHyecKoe, Mojia, pa3Mmax,
MeanaHa, TaOJauIlbl, AUarpaMMsbl, rpaduku, GyHKIUN).

36. IlepBooOpasznas ¢yHKuuu (TIOHATHE TMEPBOOOpa3HOM (PYHKIIMU C
IpUMEPAMH).

37. HeomnpeneneHHblii uHTErpan (MHTErpan, METOAbl HHTETPUPOBAHMS,
WHTErPUPOBAHUE 3aMEHON NTEPEMEHHOM, UHTETPUPOBAHUE 10 YACTSIM)

38.  OmpeneneHHbIN HHTErpal (T€OMETPUUECKUN CMBICI, CBOMCTBA, (hopMyIia
HrroTona-JleitbauIa, anroput™ BEIYUCICHHUS )

39. 0OO0BeM u ero usMmepeHue (OCHOBHBIE (PUTYphl U UX GOpMyJbl 00beMa,
10aab OOKOBOW MOBEPXHOCTH)

Bujetsl 1)1 mpoBeieHUs IPOMEKYTOUHOM aTTeCTAlUN

no yuyeOHou qucuunimnne II1.01 Marematuka

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA P®
®I'BOY BO «bpsiHCKHIA TOCY1apCTBEHHBIN TEXHUUECKU YHUBEPCUTETY

[Nonurexunueckuit komnemx (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MoHTaX, TEXHUYECKOE BILTET Nol Mpencenatess MK
00CITy’)KUBaHUE U PEMOHT .
10 y4eOHOH TUCIHHUIJINHE /JTazapeBa JLA.

IMPOMBIIIJICHHOT'O

Na.01 MATEMATHUKA
00opyaoBaHus (TI0 OTPACIISIM )»

3ananue

1. OCHOBBI TPUTOHOMETPHHU.
2. PemTe mpakTUYECKYIO 3a/1a4y.




MUHUCTEPCTBO HAYKU U BBICHLIEI'O OBPA30OBAHUSA P®
®OI'bOY BO «bpstHCKmii Tocy 1apcTBEHHBIN TeXHUYecKu yHUBepcuTe™ (BI'TY)

[Nonurexunueckuit komnemx (IIK BI'TY)

CneunaabHocth 15.02.12
«MoHTaX, TEXHUUECKOE
00CITy’)KUBaHUE U PEMOHT

POMBIIICHHOTO
00opyaoBaHus (TI0 OTPACIISIM )»

3K3AMEHAIIMOHHBIN
BUJIET Ne2
10 y4eOHOH TUCIHHUIJIMHE
NA.01 MATEMATHUKA

Ipencenareas INIK
/JTazapeBa JLA.

3axanue

1. Jlorapudmuyeckas GyHKITUS.
2. Pemmre mpakTUYECKYIO 3a/1ady.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHrnueckuil yausepeure (BI'TY)

[Monurexanueckuit komnemk (IIK BI'TY)

CnenuajabHoctsb 15.02.12
«MoHTaX, TEXHUYECKOE
00cITy’)KMBaHNE U PEMOHT

IMPOMBIIIJICHHOT'O
000opynoBaHus (II0 OTPACIISIM )»

3K3AMEHAIIMOHHBIN
BUJIET Ne3
1o yueOHOH AMCUMIIIMHE
I1J1.01 MATEMATHUKA

Mpencenareas K
/JTazapesa JLA.

3aganue

1. AKCMOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.
2. Pemnte mpakTUYECKYIO 3aj1a4y.

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocy1apcTBEHHbIN TexHMYeckuil yHuBepeute (BI'TY)

[Monmurexanueckuit kowtemx (ITK BI'TY)

CneunaabHocts 15.02.12
«MoHTaX, TEXHUYECKOE
00CIy>KUBaHUE U PEMOHT

TPOMBIILICHHOTO
000py1oBaHUs (II0 OTPACIISIM )»

3K3AMEHAIIMOHHBIN
BUJIET Ne4
Mo y4eOHOH TUCIHHUIJINHE
I1J1.01 MATEMATHUKA

IIpeacenarens INIK
/JazapeBa JL.A.

3aganue

1. [IpuMeHeHre MPOU3BOAHON K HCCIIETOBAHUIO (PYHKIUH.

2. Pemnte mpakTUYECKYIO 3a/1a4y.




MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUSA P®
®OI'BOY BO «bpstHCKuii Tocy 1apcTBeHHBIN TeXHUYecKu yHUBepcuTe™ (BI'TY)

[Nonurexunueckuit komnemx (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MoHTaX, TEXHUYECKOE BIJIET Ne5 Mpencenares MK
00CITy’)KUBaHUE U PEMOHT .
10 y4eOHOH TUCIHHUILIMHE /JTazapeBa JLA.

IMPOMBIIIJICHHOT'O

Na.01 MATEMATHUKA
00opyaoBaHus (TI0 OTPACIISIM )»

3ananue

1. [locTpoenue ceueHunit 00bEMHBIX HUTYD.
2. PemTe mpakTUYECKYIO 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHruueckuil yausepeure (BI'TY)

[Monurexunueckuii kosutemx (ITIK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHHYCCKOC BILIET Ne6 Hpe[lce[[aTeJ]b HHK
o0cy>KuBaHUE ¥ PEMOHT N
1o y4eOHOH TUCUUIIMHE /J1azapeBa JI.A.

IMPOMBIIIJICHHOT'O

I11.01 MATEMATHUKA
00opyaoBaHus (IO OTPACIISIM )»

3aganue

1. KoMILIEKCHBIE YHCIIA.
2. Pemre npakTUYECKYIO 3a7a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocy1apcTBEHHbIN TexHUYeckuil yHuBepeute (BI'TY)

[Monurexanueckuit komnemk (IIK BI'TY)

CnenuaianHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHUYCCKOC BIWJIET Ne7 Hpe}lce}laTeJ—[L HI_IK
00cITy’)KMBaHNE U PEMOHT N
1o yueOHOM AMCUMIIJIMHE /JazapeBa JI.A.

IMPOMBIIIJICHHOT'O
000pynoBaHUs (IT0 OTPACIISIM )»

I11.01 MATEMATHUKA




3aganue

1. OCHOBHBIE IOHATHS TEOPUU BEPOATHOCTEM.
2. Pemte mpakTUYECKYIO 3a/1a4y.

MUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUSA PD
®I'BOY BO «bpsiHCKMiA rocy1apcTBEHHBIN TexHuueckuil yausepeute (BI'TY)

[Nonurexunueckuit komnemx (IIK BI'TY)

CrneuuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TEXHUYECKOE BILUIET No8 Mpencenates MK
00CITy’)KUBaHUE U PEMOHT .
10 y4eOHOH TUCIHHUIIMHE /JTazapeBa JLA.

IMPOMBIIIJICHHOT'O

Na.01 MATEMATHUKA
00opynoBaHus (TI0 OTPACIISIM )»

3ananue

1. TlepnenauKymsip U HAKJIOHHAS.
2. PemnTe mpakTUYECKYIO 3a/1a4y.

MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHUSA P®
®OI'BOY BO «bpstHCKuii Tocy1apcTBEHHBIN TeXHUYecKui yHuBepcuTe™ (BI'TY)

[Honurexunueckuit kowemx (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHHYCCKOC BIWJIET Ne9 Hpe[lce[[aTeJ]b HHK
o0cy>KuBaHUE ¥ PEMOHT N
1o y4eOHOH TUCUHUIIMHE /J1azapeBa JI.A.

MMPOMBIIIJICHHOT'O

I11.01 MATEMATHUKA
00opyaoBaHus (TI0 OTPACIISIM )»

3aganue

1. OcHOBHBIE MOHATHS MATEMATUYECKON CTATUCTUKH.
2. Pemure mpakTUYeCcKyo 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocy1apcTBEHHbIN TexHMYecKuii yHuBepeuTe (BI'TY)

[Monurexanueckuit komnemk (IIK BI'TY)

CnenuajianHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHUYCCKOC BWJIET Nel0 Hpe)lce)]aTeJIL HHK
00cITy’)KMBaHNE U PEMOHT N
1o y4yeOHOM AMCUMIIJIMHE /JazapeBa JI.A.

IMPOMBIIIJICHHOT'O

J1.01 MATEMATHUKA
000pynoBaHUs (IT0 OTPACIISIM )»




3aganue

1. ®opMynsl TPUTOHOMETPHH.
2. Pemte mpakTUYECKYIO 3a]1a4y.

MUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUSA PD
®I'BOY BO «bpsiHCKMiA rocy1apcTBEHHBIN TexHuueckuil yausepeute (BI'TY)

[Nonurexunueckuit komnemx (IIK BI'TY)

CrneuuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TEXHUYECKOE BIUIET Noll Mpencenatems TIK
00CITy’)KUBaHUE U PEMOHT .
10 y4eOHOH TUCIHHUIJINHE /JTazapeBa JLA.

IMPOMBIIIJICHHOT'O

Na.01 MATEMATHUKA
00opynoBaHus (TI0 OTPACIISIM )»

3ananue

1. Marematuka B HayKe, TEXHUKE, SKOHOMHUKE, THPOPMAITMOHHBIX
TEXHOJIOTUAX U MPAKTUUYECKON NEATEIbHOCTH.

2. PemTe mpakTUYECKYIO 3a/1a4y.

MHUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUSA P®
®I'BOY BO «bpsiHCKMIA TOCy1apcTBEHHBIN TexHuueckuil yHuepceute (BI'TY)

[Nonurexunueckuit komnemx (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MoHTaX, TEXHUYECKOE BIUIET Nel2 Mpencenates TIK
00CITy’)KUBaHUE U PEMOHT .
10 y4eOHOH TUCIHHUIINHE /JTazapeBa JLA.

IMPOMBIIIJICHHOT'O

Na.01 MATEMATHUKA
00opyaoBaHus (TI0 OTPACIISIM )»

3ananue

1. B3aumMHO€E pacnoyioxKeHUE MPSIMBIX B IPOCTPAHCTBE.
2. PemnTe mpakTUYECKYIO 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHruueckuil yausepeure (BI'TY)

[Honurexunueckuit koswemx (IIK BI'TY)




CrneuuaiabHocts 15.02.12

M 3K3AMEHAIITMOHHBIN
«MoOHTaxX, TEXHUYECKOE BWJIET Nel3 IIpeacenarens INIK
00CIy>KUBaHUE U PEMOHT N
1o y4eOHOH AUCHHUILINHE /JazapeBa JL.A.

IMPOMBIINIJICHHOT'O

N1.01 MATEMATHKA
00opyaoBaHus (IO OTPACIISIM)»

3ananue

1. I'padpyik OCHOBHBIX DIIEMEHTAPHBIX (PYHKITUH.
2. PemnTe mpakTUYECKYIO 3a/1a4y.

MUHUCTEPCTBO HAYKU U BBICHLIEI'O OBPA30OBAHUSA P®
®OI'BOY BO «bpstHCKuii Tocy1apcTBEHHBIN TeXHUYeCKU yHUBepcuTe™ (BI'TY)

[Honurexunueckuit kowemx (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 9K3AMEHALIMOHHbBIN
«MoOHTaX, TEXHUYECKOE BILIET Nol4 Ipencenaten MK
00CITy’)KHBaHUE U PEMOHT .
10 y4eOHOM AUCHUIINHE /JTazapeBa JLA.

IMPOMBIINIJICHHOT'O

I11.01 MATEMATHUKA
00opyaoBaHus (IO OTPACIISIM )»

3aganue

1. OcHoBHBIE Qurypsl 1o Teme «Tena BpalieHus.
2. Pemure mpakTUYeCcKyo 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHrnueckuil yausepeure (BI'TY)

[Monurexanueckuit komnemk (IIK BI'TY)

CrnenuaianHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHUYCCKOC BWJIET Nel5 Hpe)lce)]aTeJIL HHK
00cITy’)KMBaHNE U PEMOHT N
1o y4yeOHOH AMCUMIIJIMHE /JazapeBa JI.A.

IMPOMBIIIJICHHOT'O

J1.01 MATEMATHUKA
000pytoBaHUs (IT0 OTPACIISIM )»

3ananue

1. ITapannenpHOCTh NPAMOU U INIOCKOCTH, MAPAIIIENBHOCTD IIJIOCKOCTEN,
NEPIEHNKYJIAPHOCTD NMPAMON U INIOCKOCTH, NEPIEHAUKYIAPHOCTD IIJIOCKOCTEN.

2. Pemnte mpakTUYECKYIO 3a]1a4y.




MUHUCTEPCTBO HAYKU U BBICHLIEI'O OBPA30OBAHUSA P®
®OI'BOY BO «bpstHCKuii Tocy1apcTBeHHBIN TeXHUYeCKU yHUBepcuTe™ (BI'TY)

[Nonurexunueckuit komnemx (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MoHTaxX, TEXHHYECKOE BILIET Nol6 IMpencenarens MK
00CITy’)KUBaHUE U PEMOHT .
10 y4eOHOH TUCIHHUIJIMHE /JTazapeBa JLA.

IMPOMBIIIJICHHOT'O

Na.01 MATEMATHUKA
00opyaoBaHus (TI0 OTPACIISIM )»

3axanue

1. ®YHKIIMU U UX TIPEEIbI.
2. Pemiure mpakTUYECKyO 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHruueckuil yausepeure (BI'TY)

[Monurexanueckuit komnemk (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHHYCCKOC BWJIET Nel7 Hpe)lce)]aTeJIL HHK
00cITy’)KMBaHNE U PEMOHT N
1o y4yeOHOM AMCUMIIJIMHE /JTazapeBa JL.A.

IMPOMBIIIJICHHOT'O

J1.01 MATEMATHUKA
000pynoBaHUs (IT0 OTPACIISIM )»

3ananue

1. Haxox1eHre HanOoJIbIIEero 1 HAMMEHBILIEr0 3HAaUeHHsI HEPEPhIBHOM
(GyHKUIMU HA TPOMEKYTKE.

2. Pemire nmpakTUYECKYIO 3a7a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHruueckuil yausepeure (BI'TY)

[Honurexunueckuit koswemx (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHHYCCKOC BIWJIET Nel8 Hpe)lce)]aTeJIL HHK
o0cy>KUBaHUE U PEMOHT N
1o y4eOHOH TUCUUIIMHE /J1azapeBa JI.A.

MMPOMBIINIJICHHOT'O

I11.01 MATEMATHUKA
00opyaoBaHus (IO OTPACIISIM )»




3aganue

1. TpuronomeTpuyeckre QyHKIUU.
2. Pemte mpakTUYECKYIO 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSA P®
®I'BOY BO «bpsiHCKMiA rocy1apcTBEHHBIN TexHuueckuil yausepeute (BI'TY)

[Nonurexunueckuit komnemx (IIK BI'TY)

CrneuuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TEXHUYECKOE BILIET Nol9 Mpencenatems TIK
00CITy’)KUBaHUE U PEMOHT .
10 y4eOHOH TUCIHHUIJINHE /JTazapeBa JLA.

IMPOMBIIIJICHHOT'O

Na.01 MATEMATHUKA
00opynoBaHus (TI0 OTPACIISIM )»

3ananue

1. Uctopus anreOpsl.
2. PemTe mpakTUYECKYIO 3a/1a4y.

MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHUSA P®
®OI'BOY BO «bpstHCKmii Tocy 1apcTBEHHBIN TeXHUYeCKU yHUBepcuTe™ (BI'TY)

[Honurexunueckuit kowemx (IIK BI'TY)

CrnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHHYCCKOC BUWJIET Ne20 Hpe[lce[[aTeJ]b HHK
o0cy>KuBaHUE ¥ PEMOHT N
1o y4eOHOH TUCUHUIJINHE /J1azapeBa JI.A.

MMPOMBIIIJICHHOT'O

I11.01 MATEMATHUKA
00opyaoBaHus (TI0 OTPACIISIM )»

3aganue

1. JlekapToBa cucTemMa KOOpJUHAT, PACCTOSTHUE MEXKITY TOUKaMU, KOOPIUHATHI
CepelUHbI OTPE3Ka.
2. Peminre mpakTUYECKYIO 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHrnueckuil yausepeure (BI'TY)

[Honurexunueckuit kowemx (IIK BI'TY)




CrneuuaiabHocts 15.02.12

M 3K3AMEHAIITMOHHBIN
«MoOHTaxX, TEXHUYECKOE BWJIET Ne21 IIpeacenarens INIK
00CIy>KUBaHUE U PEMOHT N
1o y4eOHOH AUCHHUILINHE /JazapeBa JL.A.

IMPOMBIINIJICHHOT'O

N1.01 MATEMATHKA
00opyaoBaHus (IO OTPACIISIM)»

3ananue

1. 3ameuarenbHbIE TPEICTBI.
2. PemnTe mpakTUYECKYIO 3a/1a4y.

MUHUCTEPCTBO HAYKU U BBICHLIEI'O OBPA30OBAHUSA P®
®OI'BOY BO «bpstHCKuii Tocy1apcTBEHHBIN TeXHUYeCKU yHUBepcuTe™ (BI'TY)

[Honurexunueckuit kowemx (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MoHTaX, TEXHUYECKOE BILIET No22 Ipencenaten MK
o0cy>KuBaHUE ¥ PEMOHT .
1o y4eOHOH TUCUHUIJINHE /JTazapeBa JLA.

IMPOMBIINIJICHHOT'O

I11.01 MATEMATHUKA
00opyaoBaHus (IO OTPACIISIM )»

3aganue

1. OcHOBHBIE MOHATHSI KOMOMHATOPHUKH.
2. Pemure mpakTUYeCcKyo 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHrnueckuil yausepeure (BI'TY)

[Monurexanueckuit komnemk (IIK BI'TY)

CnenuaianHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHUYCCKOC BWJIET Ne23 Hpe)lce)]aTeJIL HHK
00cITy’)KMBaHNE U PEMOHT N
1o y4yeOHOH AMCUMIIJIMHE /JazapeBa JI.A.

IMPOMBIIIJICHHOT'O

J1.01 MATEMATHUKA
000pytoBaHUs (IT0 OTPACIISIM )»

3aganue

1. ITpaBrIIbHBIE MHOTOTPAHHUKH.
2. Pemnte mpakTUYECKYIO 3a]1a4y.

MHUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA30OBAHUASA PD
®I'BOY BO «bpsiHCKMIA TOCy1apcTBEHHBIN TexHuueckuil yHuepceute (BI'TY)

[Monmurexanueckuit kowtemx (ITK BI'TY)




CrneuuaiabHocts 15.02.12

M 3K3AMEHAIITMOHHBIN
«MoHTax, TEXHUYECKOE BILIET No24 Mpencenatems TIK
00CIy>KUBaHUE U PEMOHT N
1o y4eOHOH AUCHHUILINHE /JazapeBa JL.A.

IMPOMBIINIJICHHOT'O

N1.01 MATEMATHKA
00opyaoBaHus (IO OTPACIISIM)»

3ananue

1. O0BeM u ero u3MepeHue.
2. PemnTe mpakTUYECKYIO 3a/1a4y.

MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUSA P®
®OI'BOY BO «bpstHCKuii Tocy1apcTBEHHBIN TeXHUYeCKU yHUBepcuTe™ (BI'TY)

[Honurexunueckuit kowemx (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MoHTaX, TEXHUYECKOE BILUIET No25 Ipencenaten MK
o0cy>KuBaHUE ¥ PEMOHT .
1o y4eOHOH TUCUHUIJINHE /JTazapeBa JLA.

IMPOMBIINIJICHHOT'O

I11.01 MATEMATHUKA
00opyaoBaHus (IO OTPACIISIM )»

3aganue

1. YucnoBasi mocyie10BaTeIbHOCTb.
2. Pemure mpakTUYeCcKyo 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyapcTBeHHbIN TexHruueckuil yausepeure (BI'TY)

[Monurexanueckuit komnemk (IIK BI'TY)

CnenuaianHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHUYCCKOC BIJIET Ne26 Hpe)lce)]aTeJIL HHK
00cITy’)KMBaHNE U PEMOHT N
1o y4yeOHOH AMCUMIIJIMHE /JazapeBa JI.A.

IMPOMBIIIJICHHOT'O
000pytoBaHUs (IT0 OTPACIISIM )»

I11.01 MATEMATHUKA

3ananue
1. IIponsBoansie.

2. Pemnte mpakTUYECKYIO 3a]1a4y.

MHUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA30OBAHUASA PD
®I'BOY BO «bpsiHCKMIA TOCy1apcTBEHHBIN TexHuueckuil yHuepceute (BI'TY)

[Monmurexanueckuit kowtemx (ITK BI'TY)




CrneuuaiabHocts 15.02.12

M 3K3AMEHAIITMOHHBIN
«MoOHTaxX, TEXHUYECKOE BUJIET No27 IIpeacenarens INIK
00CIy>KUBaHUE U PEMOHT N
1o y4eOHOH AUCHHUILINHE /JazapeBa JL.A.

IMPOMBIINIJICHHOT'O

N1.01 MATEMATHKA
00opyaoBaHus (IO OTPACIISIM)»

3ananue

1. OnpeneneHHblid UHTETPAI.
2. PemnTe mpakTUYECKYIO 3a/1a4y.

MUHUCTEPCTBO HAYKU U BBICHLIEI'O OBPA30OBAHUSA P®
®OI'BOY BO «bpstHCKuii Tocy1apcTBEHHBIN TeXHUYeCKU yHUBepcuTe™ (BI'TY)

[Honurexunueckuit kowemx (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MoHTaX, TEXHUYECKOE BILIET Ne28 Ipencenaten MK
o0cy>KuBaHUE ¥ PEMOHT .
1o y4eOHOH TUCUHUIJINHE /JTazapeBa JLA.

IMPOMBIINIJICHHOT'O

I11.01 MATEMATHUKA
00opyaoBaHus (IO OTPACIISIM )»

3aganue

1. OKpecTHOCTh TOYKH U OJHOCTOPOHHHE MPEIEIIbI.
2. Pemure mpakTUYeCcKyo 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHrnueckuil yausepeure (BI'TY)

[Monurexanueckuit komnemk (IIK BI'TY)

CnenuaianHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHUYCCKOC BWJIET Ne29 Hpe)lce)]aTeJIL HHK
00cITy’)KMBaHNE U PEMOHT N
1o y4yeOHOH AMCUMIIJIMHE /JazapeBa JI.A.

IMPOMBIIIJICHHOT'O

J1.01 MATEMATHUKA
000pytoBaHUs (IT0 OTPACIISIM )»

3aganue

1. Pa3zBuTHe NOHATHSA O YHCIE.
2. Pemnte mpakTUYECKYIO 3a]1a4y.

MHUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA30BAHUASA PD
®I'BOY BO «bpsiHCKMIA TOCy1apcTBEHHBIN TexHuueckuil yHuepceute (BI'TY)

[Monmurexanueckuit kowtemx (ITK BI'TY)




CrneuuaiabHocts 15.02.12

M 3K3AMEHAIITMOHHBIN
«MoOHTaxX, TEXHUYECKOE BWJIET Ne30 IIpeacenarens INIK
00CIy>KUBaHUE U PEMOHT N
1o y4eOHOH TUCHHUILINHE /JazapeBa JL.A.

IMPOMBIINIJICHHOT'O

N1.01 MATEMATHKA
00opyaoBaHus (IO OTPACIISIM)»

3ananue

1. IlpaBuna HaXOXKICHHS IPOU3BOHBIX.
2. PemnTe mpakTUYECKYIO 3a/1a4y.

MUHUCTEPCTBO HAYKU U BBICHLIEI'O OBPA30OBAHUSA P®
®OI'BOY BO «bpstHCKuii TocynapcTBeHHbIN TeXHUYecKui yHuBepcuTe™ (BI'TY)

[Honurexunueckuit kowemx (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MoHTaX, TEXHUYECKOE BILIET No31 Ipencenates MK
o0cy>KuBaHUE ¥ PEMOHT .
1o y4eOHOH TUCUHUIJINHE /JTazapeBa JLA.

IMPOMBIINIJICHHOT'O

I11.01 MATEMATHUKA
00opyaoBaHus (IO OTPACIISIM )»

3aganue

1. CrenenHas GyHKITHSI.
2. Peminre mpakTUYeCKyo 3a/1a4y.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHrnueckuil yausepeure (BI'TY)

[Monurexanueckuit komnemk (IIK BI'TY)

CnenuaianHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHUYCCKOC BUWJIET Ne32 Hpe)lce)]aTeJIL HHK
00cITy’)KMBaHNE U PEMOHT N
1o y4yeOHOH AMCUMIIJIMHE /JazapeBa JI.A.

IMPOMBIIIJICHHOT'O

J1.01 MATEMATHUKA
000pytoBaHUs (IT0 OTPACIISIM )»

3aganue

1. IlokazatenbHast PyHKIIHS.
2. Pemnte mpakTUYECKYIO 3aj1a4y.

MHUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA30OBAHUASA PD
®I'BOY BO «bpsiHCKMIA TOCy1apcTBEHHBIN TexHuueckuil yHuepceute (BI'TY)

[Monmurexanueckuit kowtemx (ITK BI'TY)




CneunaabHocts 15.02.12
«MoHTaX, TEXHUYECKOE
00CIy>KUBaHUE U PEMOHT

TPOMBIILICHHOTO
000py1oBaHUs (II0 OTPACIISIM )»

3K3AMEHAIITMOHHBIN
BUJIET Ne33
Mo y4eOHOH TUCIHUIJINHE
I1J1.01 MATEMATHUKA

IIpeacenarens INIK
/JazapeBa JL.A.

3ananue

1. MeTo/ibl pelieHus: CTENEHHBIX U MOKAa3aTeIbHbIX YPaBHEHUM.
2. PemnTe mpakTUYECKYIO 3a/1a4y.

[Honurexunueckuit kowemx (IIK BI'TY)

MUHUCTEPCTBO HAYKU U BBICHLIEI'O OBPA30OBAHUSA P®
®OI'BOY BO «bpstHCKuii Tocy1apcTBEHHBIN TeXHUYeCKU yHUBepcuTe™ (BI'TY)

CrnennanbHocthb 15.02.12
«MoHTaX, TEXHUUECKOE
00CITy)KBaHUE U PEMOHT

IPOMBIIIICHHOTO
00opyaoBaHus (IO OTPACIISIM )»

3K3AMEHAIIMOHHBIN
BUJIET Ne34
1o y4eOHOH TUCUHUIJINHE
I1J1.01 MATEMATHUKA

Ipencenareas MK
/JTazapeBa JLA.

3aganue

1. TeopeMa o Tpex NEPHEHAUKYIIAPaX.
2. Pemiure mpakTUYEeCKyo 3a/1a4y.

[Monurexanueckuit komnemk (IIK BI'TY)

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHrnueckuil yausepeure (BI'TY)

CnenuajabHoctsb 15.02.12
«MoHTaX, TEXHUYECKOE
00cITy’)KMBaHNE U PEMOHT

IMPOMBIIIJICHHOT'O
000pytoBaHUs (IT0 OTPACIISIM )»

3K3AMEHAIITMOHHBIN
BUJIET Ne35
1o y4eOHOM JUCHUIINHE
I1J1.01 MATEMATHUKA

Mpencenareas K
/JTazapesa JLA.

3aganue

1. BexTopsl u AeHCTBUA HaJ HUMU.
2. Pemte mpakTUYECKYIO 3a]1a4y.

MHUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA30BAHUASA PD
®I'BOY BO «bpsiHCKMIA TOCy1apcTBEHHBIN TexHuueckuil yHuepceute (BI'TY)

[Monmurexanueckuit kowtemx (ITK BI'TY)




CrneuuaiabHocts 15.02.12

M 3K3AMEHAIITMOHHBIN
«MoOHTaxX, TEXHUYECKOE BWJIET Ne36 IIpeacenarens INIK
00CIy>KUBaHUE U PEMOHT N
1o y4eOHOH TUCHHUILINHE /JazapeBa JL.A.

IMPOMBIINIJICHHOT'O

N1.01 MATEMATHKA
00opyaoBaHus (IO OTPACIISIM)»

3ananue
1. AIByrpanHsIii yrou.
2. PemnTe mpakTUYECKYIO 3a/1a4y.

MUHUCTEPCTBO HAYKU U BBICHLIEI'O OBPA30OBAHUSA P®
®OI'BOY BO «bpstHCKmii Tocy1apcTBeHHBIN TeXHUYecKuit yHUBepcuTe™ (BI'TY)

[Honurexunueckuit kowemx (IIK BI'TY)

CnenuaiabHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MoHTaX, TEXHUYECKOE BILIET Ne37 Ipencenaten MK
o0cy>KuBaHUE ¥ PEMOHT .
1o y4eOHOH TUCUHUIJINHE /JTazapeBa JLA.

IMPOMBIINIJICHHOT'O

I11.01 MATEMATHUKA
00opyaoBaHus (IO OTPACIISIM )»

3aganue

1. [TepBooOpasnHas GyHKIUH.
2. Pemmrte mpakTHYECKYIO 3a/1aqy.

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®
OI'BOY BO «bpsHckuii rocyiapcTBeHHbIN TexHrnueckuil yausepeure (BI'TY)

[Monurexanueckuit komnemk (IIK BI'TY)

CnenuaianHocts 15.02.12

M 3K3AMEHAIIMOHHBIN
«MOHTaX, TCXHUYCCKOC BIJIET Ne38 Hpe)lce)]aTeJIL HHK
00cITy’)KMBaHNE U PEMOHT N
1o y4yeOHOH AMCUMIIJIMHE /JazapeBa JI.A.

IMPOMBIIIJICHHOT'O

J1.01 MATEMATHUKA
000pytoBaHUs (IT0 OTPACIISIM )»

3aganue

1. HeonpeneneHnuslid HHTETpAI.
2. Pemnte mpakTUYECKYIO 3a]1a4y.

MHUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA30OBAHUASA PD
®I'BOY BO «bpsiHCKMIA TOCy1apcTBEHHBIN TexHuueckuil yHuepceute (BI'TY)

[Monmurexanueckuit kowtemx (ITK BI'TY)




CneunaabHocts 15.02.12
«MoHTaX, TEXHUYECKOE
00CIy>KUBaHUE U PEMOHT

TPOMBIILICHHOTO
000py1oBaHUs (II0 OTPACIISIM )»

3K3AMEHAIITMOHHBIN
BUJIET Ne39
Mo y4eOHOH TUCIHUIJINHE
I1J1.01 MATEMATHUKA

IIpeacenarens INIK
/JazapeBa JL.A.

3ananue

1. [Ipou3BogHas GyHKIMH 33JaHHONU HESIBHO, TApaMETPHUECKH.
2. PemTe mpakTUYECKYIO 3a/1a4y.

Kpurepuu ouenku:




4. CiucoK JIMTEepaTyphl

4.1. OCHOBHBIE IEYATHBIE U DJIEKTPOHHBIC U3AaHUS.

bammvakos M.U. Martematuka: 3agadnuk: y4ueo. mocodue: — 5-¢ u3M., cTep, -
M., OUL] «Axagemus», 2019.

bammakos M.1. Marematuka: COOpHUK 33724 TPOPUILHON HANPaBICHHOCTH:
yue0. nmocodue: — 3-e us., crep, - M., OUL] «Axanemus», 2019.

bammakoB M.M. Maremaruka: y4eOHUK: — 6-¢ u3m., crep, - M., OUIL]
«Axamemus», 2019.

4.2. JIonOJHUTEIbHBIC UCTOYHHUKH.

bammakos M.M. Maremaruka: Kaura nis mpenogaBatesis: METOJI. ocoOue:
OnexkTpoHHBINA popmart, - M., OULL «Akagemus», 2019.

AmumoB III. A. u ap. Maremaruka: anrebpa ¥ Hadyajia MaTeMaTHYECKOTO
aHanuza, reoMmerpus. AnreOpa ¥ Hayajga MaTeMaTHYeCKOro aHanu3a (0a30BbIA U
yrayonennsiii ypoBan) 10—11 wmaccel. — M., UznatensctBo «IIpocBemenuey,
2019.

Artanacsn JI. C., bByty3os B. @., Kagomues C. b. u np. Maremaruka: anre6pa
M Hayaja MareMmaruueckoro ananmza. [eomerpus. ['eomerpusi (0a3oBbIi U
yrayonennbiii ypoBau) 10—I11 knaccel. — M., M3natensctBo «lIpocemenuey,
2019.

Konsarun FO.M., TkaueBa M. B, ®enepora H. E. u n1p. Maremaruka: anredpa u
Hayajga MaTeMaTHYECKOro aHanu3a. AnreOpa M Hayajga MAaTeMaTUYECKOro aHalu3a
(6azoBbiii 1 yriuyonennsiit yposau) 10 kmacc / mox pen. A. b. Xwmxdenko. — M.,
N3parensctBO «lIpoceenienne», 2019.

Konsarun FO.M., TkaueBa M. B., ®eneposa H. E. u np. Marematuka: anredpa
¥ Hayajia MaTeMaTHYEeCKOro aHaiu3a. Anredpa v Hayala MaTeMaTUYeCKOro aHajau3a
(6azoBbIit 1 yriyOneHHbiit ypoBHuu) 11 knace / moxn pea. A. b. Kuxuenko. — M.,
N3natenbctBO «IIpocBemnienue», 2019.

4.3. IHTepHET-peCypCHhlI.

https://www.iprbookshop.ru/ - DnekrponHo-0nbnroreynas cucrema [PRbooks

https://e.lanbook.com/ - DnexTponno-6ubnuoreunas cucrema JIAHbD



http://www.consultant.ru/ - CnpaBouno-nipaBoBas cuctema Koncynsrantllntoc
https://www.elibrary.ru/ - HaninonanbsHast 3JieKTpoHHasi OMbJIMoTeKa
http://www.edu.ruw/ - ®@enepansubiii  WuTepHer-mopran  «Poccuiickoe

00pa3oBaHUE»



Jluer coritacopanus
JlonoJiIHeHUs1 M U3MeHeHHs K KOMILIeKTY @POC Ha y4eOHBbIi roj

HononHenus n usmenenus k kommiekry @OC Ha y4eOHBIN IO 1O

UCHUTLINHE

B xommiekt @OC BHECEHBI CINEYIONIUE U3MEHEHUS:

Hononnenus u uamenenus B komriekre @OC oOcy:xnensl Ha 3acenannu [TIK

« » 20 r. (mpoTokoa Ne ).

[Mpencenarens TIK / /
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