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®donpa oneHouHbX cpenctB yueOHod guctuminael  OVIL. 03 MATEMATHUKA
pazpaboTrana Ha ocHOBe @DeaepalbHOTO TOCYJAapPCTBEHHOTO 00pa30BaTEILHOTO
cragmapra (manee — @I'OC) MmO cmenMaITbHOCTH CpeaHero mpodhecCHOHATBLHOTO

obopazoBanus (mamee CIIO) 31.02.07 CTOMATOJIOT'HYECKOE JEJIO,
YTBEPKJIECHHOro npukazoM MuHoOpHayku Poccun ot 25.09.2024 Ne678.

Opranuszanus-pa3padorunk: bynenHosckuii gumuan YactHoe mpodeccuoHambHOE
oOpasoBarenbHOe yupexaeHue Komnemnx «CoBpeMeHHas 1Koja Ou3Hecay.

®donj oneHouHBIX cpenicTB yueOHo quctuiuinabel OYIL. 03 MATEMATHUKA
paccMOTpeHa Ha 3aceJaHuH [IUKJIOBOM METOIMUECKON KOMUCCHU CTOMATOJIOTHYECKUX
JTUCIIUILINH.

[TpoTtokon Ne 1 ot 31 ssuBaps 2025 roaa.
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COJIEPKAHME

Pesynbratel 00yuenus, pernmamentupoBanabie PI'OC COO ¢ yuerom @I'OC CIIO
@OH]T OLIEHOYHBIX CPEACTB JJII BXOJHOI'O KOHTPOJIA

@OHJT OLIECHOYHBIX CPEACTB ISl TEKYLIETO KOHTPOJIS

@DOH/I OIIEHOYHBIX CPEICTB JIIS pyOEeKHOTO KOHTPOJIA (110 utoram 3.1 — 3.4)

@DOH/]T OIIEHOYHBIX CPEACTB JJISI IPOMEKYTOUYHOM aTTECTAIIMH (3K3aMEH)



1. Pe3yabTarbl 00y4yeHnus, perjamentuposanabie ®T'OC COO ¢ yuerom PI'OC
CI10

JAucnunjanHapHble (HDeIlMeTHLIe) PE3VJAbLTATHL OTPAKAIOT.

— Buagenue MmeTonamMu J0Ka3aTelIbCTB, AITOPUTMAMHU PEIICHUs 3a7ady; YMEHUE
(GopMyJIMpOBaTh OIpPENEIECHUS, AKCUOMBI U TEOPEMBI, MPUMEHITh HX, MPOBOIUTH
J0Ka3aTeNbHbIE PACCYKICHUS B XO/I€ PELLICHUS 3a/ay;

— YMeHue onepupoBaTh HNOHSTHUAMU: CTENEHb YMCIA, Jorapudm 4ducia; yMEHHUE
BBITIOJHATh BBIYMCICHUE 3HAUCHUN M TMPeoOpa30BaHUS BBIPAXKEHUH CO CTENEHSIMU H
jorapudMamMu, TpeoOpa3zoBaHus IPOOHO-PAMOHATBHBIX BEIPAKESHUN;

— YMeHue ONepupoBaTh TMOHSATUSMHU: palMOHAIBHBIC, HpPpaAIMOHATBHBIC,
NOKa3aTeNbHbIE, CTENEHHBIE, JorapuMUYECKUe, TPUTOHOMETPUUYECKHE YPaBHEHHUS WU
HEPaBEHCTBA, UX CUCTEMBI;

— VYMeHue onepupoBaTh MOHATHSAMHU: (QYHKIUS, HENpepbiBHAs (yHKUUS,
IIPOM3BOIHAs, IEPBOOOPA3HAsl, ONPEACIICHHBIM HHTErpall; yMEHUE HaXOIUTh IPOU3BOIHbIE
AJIIEMEHTAPHBIX  (PYHKUMH, HCIOJNb3ysl CHOPABOYHBIE MaTepHalbl; HCCIAEAOBaTb B
IPOCTEHINX caydasX (yHKIIMU HA MOHOTOHHOCTh, HAXOAUTh HANOOJBIINE U HAUMEHBIITNE
3HaYeHUs] (QYHKIHH, CTPOUTH TpaUKM MHOTOWIEHOB C HCIOJIb30BAaHUEM armapara
MaTEMaTUYECKOI0 aHAJIM3a; TPUMEHATh MPOU3BOJHYIO MIPU PELICHUH 33]1a4 Ha JBUKEHUE;
pelaTh NpakTUKO-OPUEHTUPOBAHHbIE 33/1a4K Ha HAMOOJIbIIINE U HAUMEHBIIINE 3HAUEHUs, Ha
HaXO0XJIeHUE IyTH, CKOPOCTU U YCKOPEHHS,;

— VYMeHue onepupoBaTh MOHATUSMHU: palMoOHajbHass (YHKUHUSA, I[OKa3aTeabHas
GbyHKUMS, cTeneHHass (QyHKUus, Jgorapudpmuueckas (QyHKIHS, TPUTOHOMETPUUYECKUE
GbyHKUMH, OOpaTHble (DYHKIMU; YMEHUE CTPOUTH TIpadUKU H3YUYEHHBIX (QYHKIUH,
UCITOJIB30BaTh rpaMKH MPHU N3YUEHUH MPOIIECCOB U 3aBUCUMOCTEN, MPY PEILICHUH 3a7a4 U3
Ipyrux y4deOHBIX MPEAMETOB W 3a/Jad M3 pealbHOW JKW3HM, BBIpaXaTb (Qopmyramu
3aBUCUMOCTHU MEXY BETUUMHAMU;

— YMeHue pemaTh TEKCTOBBIE 3a/1a4d Pa3HbIX TUIOB (B TOM YHKCJE HA MPOLEHTHI,
JIOJIM U 4acTH, Ha JBI)KEHUE, pabOoTy, CTOMMOCTbh TOBAapOB M YCIyT, HAJOTH, 3a/la4dl U3
o0nacTu ympaBlIeHUS JTUYHBIMH U CEMEHHBIMU (PUHAHCAMM); COCTaBISTH BBIPAXKCHHUS,
ypaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI 0 YCIOBHUIO 33/1a4d, UCCIEAOBATH MOJYYEHHOE
pelIeHre 1 OLEHUBATh MPaBION0I00HOCTh PE3YIbTATOB;

— VYMeHHe omnepupoBaTh MOHATUAMH: CpeaHee apuPpMeTUYECKoe, MeIuaHa,
HauOoJblllee U HaUMEHbIlEe 3HAUCHUS, pa3Max, TUCIEPCHs, CTaHIApTHOE OTKJIOHEHHE
YyUCIIOBOrO  Habopa;  yMEHHE  W3BJIEKaTb, HMHTEPIPETUPOBATH  HHQPOPMAIHIO,
NpEJCTaBICHHYI0 B Ta0lMIax, Ha JauMarpaMmax, rpadukax, OTpa)kalollyl0 CBOICTBa
peanbHBIX MPOLECCOB M SIBJICHUU; MPEACTaBIATh MH(OPMAIMIO C MOMOIIbIO TaOIUIl U
IUarpaMM; MCCIIEIOBaTh CTaTUCTHUYECKUE JaHHble, B TOM 4YHCIE C TMPUMEHEHHEM
rpadUIecKuX METOIOB U SJIEKTPOHHBIX CPEICTB;



— YMeHHe OmnepupoBaTh MOHATUSAMU: CIy4YallHBIA OMBIT M CIIy4allHOE COOBITHE,
BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHUE BBIYUCIATH BEPOSITHOCTD C HCIIOJIb30BAHUEM
rpauueckux METOJIOB; MPUMEHSTh (DOPMYIIBI CIOKEHUS U YMHOXKXEHHSI BEPOSITHOCTEH,
KOMOMHaTOpHbIE (akThl U (QOpPMYJBI MPHU PEIICHUU 3a/a4; OLEHUBATH BEPOATHOCTHU
peanbHBIX COOBITUM; 3HAKOMCTBO CO CIIy4allHBIMH BEJIMYMHAMH; YMEHHE NPHUBOJUTH
IPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

— YMeHHe onepupoBaTh NOHATHUAMM: TOYKA, MpsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBIM yToJ, CKPELIMBAIOIIMECS NPSIMBIE, TAPAIUIEIBHOCTh U NEPIEHANKYIAPHOCTD
NPSAMBIX Y IIOCKOCTEW, YTOJI MEXKAY NPSIMBIMU, YTOJ MEKTY MPSMOU U IIJIOCKOCTBIO, YTOJ
MEXKy TIJIOCKOCTSMH, pPACCTOSIHUE OT TOUKH JI0 MIJIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMHU,
pacCTOSHUE MEXKY TJIOCKOCTSAMU; YMEHHUE UCIIOJIb30BATh IIPU PEUICHUHU 337a4 U3YUYCHHbIC
(akThl U TEOpEMbI IJIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY KAIOIIETO
MUpa;

— YMeHue onepupoBaTh NOHATUSIMU: MHOTOIPAHHHK, CEYEHIE MHOTOTPaHHUKA, KYO,
napajuieenune, npusmMa, nupaMuaa, (purypa u moBepXHOCTh BpallleHUs, IUIMHAP, KOHYC,
map, chepa, ceueHus: QuUrypbl BpallleHHs], MJIOCKOCTh, Kacaromiascs chepbl, HUIUHIPA,
KOHYCa, IJI0Ia][b TOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCa, [IMJIMH]IPA, IJI0Iaab Chepsl,
00beM KybOa, IPsIMOYTOJILHOTO TapalijIeNIeUIe 1a, MUPaMUIb, TPU3MBI, HIAIUHAPA, KOHYCA,
11apa; yMeHue u300pakaTb MHOTOTPAHHUKH U MOBEPXHOCTH BPALICHUS, UX CEYCHHS OT
PYKH, C TIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB WU OJJEKTPOHHBIX CPEICTB; YMEHUE
pacro3HaBaTb CUMMETPUIO B MPOCTPAHCTBE, YMEHHE pPACHO3HABATH IPABWIIbHBIC
MHOTOTPaHHUKHY;

— YMeHue onepupoBaTh NOHATUSMU: JBUKEHUE B MPOCTPAHCTBE, MOA00HBIE (PUTYpBI
B TPOCTPAHCTBE; MCIOJIb30BaTh OTHOLICHHE IUIOLIaed TOBEPXHOCTEH MU 00BEMOB
NOI00HBIX (UTYp TIPH PEIICHUH 33]1aY;

— YMeHue BBIYUCIATh T€OMETPUYECKUE BEJIMYUHBI (JIMHA, YToJl, IIIOIab, 00BbEM,
IJIOIIAAb TOBEPXHOCTH ), UCIIOJIb3Ys U3yUEHHbIE (DOPMYJIIBI U METOBI;

— VYMeHue OnepupoBaTh TMOHATUSAMM: MPSAMOYIOJIbHAS CHCTEMA KOOPAMHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISPHOE MMPOU3BEAECHUE, YTOJI MEKTY
BEKTOpPAMH, CyMMa BEKTOPOB, IIPOM3BENCHUE BEKTOPA HA YMCIIO; HAXOAWTh C IMOMOULIBIO
U3YYEHHBIX (POPMYJI KOOPJIUHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMsI TOUKAMH;

— YMeHue BbIOMpATh TOAXOMSIIMA W3YYSHHBIM METOM JJIS PEIICHUS 3a/1ayw,
pacmo3HaBaTh MaTreMaTH4eckue (akThl WU MaTeMAaTHUYECKHE MOJICTH B TMPUPOIHBIX U
OOILIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE; YMEHUE MPUBOIUTH MPUMEPHl MATEMATUUYECKUX
OTKPBITUM POCCUMCKON U MUPOBOM MATEMAaTUYECKOU HAYKU.

— YMEHHE ONEepUpOBaATh MOHATUSAMU: ONPEIEICHUE, aKCMOMa, TEOpEMA, CIEACTBUE,
CBOMCTBO, TPHU3HAK, JIOKA3aTEIbCTBO, pPAaBHOCUIIbHbIE (OPMYJIUPOBKH; YMEHHUE
dopMynpoBaTh 00paTHOE M MPOTUBOMOJIOKHOE YTBEP)KIACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HUCIIOJb30BaTh METOJ MATEMATHYECKOM HMHAYKIUU; MPOBOJUTH



JI0Ka3aTeNbHBIE PACCYX ACHUS IPU PELICHUH 33]1a4, OLIEHUBATh JIOTUYECKYIO MPAaBUIBHOCTh
pACCYXICHU;

— YMeHue onepupoBaTh MOHSITHSIMHU: MHOXKECTBO, MOJAMHOKECTBO, ONEpaluy Haj
MHO>KECTBAMU; YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJIsl ONUCaHus
peabHBIX MPOLIECCOB U ABJICHUM, U MPU PEIICHUU 33/1a4, B TOM YUCIIE U3 IPYTUX YUECOHBIX
IPEIMETOB;

— YMeHue onepupoBaTh MOHIATUAMHU: Tpad, cBA3HBINA rpad, AepeBo, LHUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBATH Ipadbl pa3TUYHBIMU CIIOCOOAMH; UCTIOIB30BATh
rpadbl P pelIeHUN 3a]1ay;

— YMeHue cBOOOAHO OMEPUPOBATH MOHATUSIMU: COYETAHME, MEPECTAHOBKA, YHUCIIO
COUYETaHUM, YHUCIIO TIepecTaHOBOK; OMHOM HbIOoTOHA; yMEHUE MPUMEHITh KOMOWHATOPHbBIE
(baKThl U pacCy)ACHUS JJIs PEIICHUS 3a]1a4;

— YMeH#He onepupoBarh MOHATUSIMU: HATYPAIbHOE YHCIIO, [IEI0e YHCII0, OCTATOK I10
MOJIyJII0, PAlMOHAIBHOE YHUCIO, WPPAlMOHAIBFHOE YHCIO, MHOXKECTBAa HATYpPaTbHBIX,
IIEIBIX, PAIMOHATBHBIX, JACHCTBUTEIBHBIX YHCEN, YMEHHE WCIOIb30BaTh IMPU3HAKU
JETMMOCTH, HaWMEHBIINKA OOIIMK JeNUTEeNh U HauMEHbIee 00Iee KpaTHOE, alrOPUTM
EBxinna mpu pemieHuu 3ajad; 3HAKOMCTBO C Pa3IUYHBIMU MMO3UIIMOHHBIMU CHUCTEMaMU
CUHCIICHHUS,

— YMeHue cBOOOJHO OINEpUpPOBATh MOHATUSIMH: CTEHEHb C LIEJIBIM IOKa3aTeleM,
KOpPEHb HATypaJbHOW CTENEHH, CTENEeHb C paIMOHATBHBIM IOKa3aTelieM, CTENEeHb C
JEeUCTBUTEIBHBIM (BEIIECTBEHHBIM) IOKa3aTesieM, Jorapudm uucia, CUHYC, KOCUHYC U
TAHTEHC MTPOU3BOJIBHOTO YUCIIA;

— YMeHue oneprupoBaTh MOHATUSMU: TOXIECTBO, TOXKAECTBEHHOE MTPeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHUI 1 HEPABEHCTB, PABHOCUIILHOCTh YPaBHEHHUI,
HEPABEHCTB U CHCTEM, pallMOHAIbHBIC, UPPAIIMOHAIIbHBIE, MOKa3aTeIbHbIC, CTEIICHHBIE,
jgorapuMUYECKUe, TPUTOHOMETPUUYECKUE ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI; YMEHUE
pelaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO PAa3IUYHBIX MPUEMOB; PEIIaTh
ypaBHEHUS, HEPABECHCTBA U CUCTEMBI C ITApaMeTPOM; IPUMEHSATh YPaBHCHHSI, HCPABCHCTBA,
UX CUCTEMBI JUIS PEIICHUsI MaTeMaTHUECKUX 3a7a4 U 3a7a4 U3 Pa3IMuHbIX 001acTel HAyKH
Y pEAIbHOM )KU3HU;

— VYMeHue CcBOOOJHO OMEPUPOBATH MOHATUAMH: Tpaduk GyHKIMH, oOpaTHas
byHKIMS, KoMTIO3ulns GyHKINN, THHEHHAS QyHKINS, KBaipaTHIHAs (QYHKIIHS, CTENICHHAS
byHKIHUS ¢ [ETbIM  TOKas3aTelieM, TPUTOHOMETpUYecKne (YyHKIMHA, OOpaTHbBIE
TPUTOHOMETpHUYCCKHE (DYHKITMH, TTOKa3aTelbHas U Jlorapudmudeckas (yHKIIUU; YMCHHC
CTpOUTH rpa@uKu QYHKIHMI, BHITOIHATH IPeoOpa3oBaHus rpa@uKoB QyHKIIHIA;

YMEHHE UCTIOIh30BaTh rpaduku GyHKIINH 151 N3YYSHUS TIPOIIECCOB U 3aBUCHMOCTEH
IIPY PEIICHUH 3aJ1ay U3 JPYTUX y4eOHBIX MPEIMETOB M W3 PCAIbHOW JKU3HU; BBIpAXKaTh
dbopMyamMu 3aBHCUMOCTH MEXK/y BEIIMUYUHAMU;



yMEHHE CBOOOJHO OMEPUPOBATh MOHITUSIMH: YETHOCTh (PYHKIHMHU, TEPUOTUIHOCTH
(YHKIUM, OTPaHUYEHHOCTh (YHKIMU, MOHOTOHHOCTh (PYHKLMH, IKCTPEMYM (QYHKIHH,
HauOoJblllee U HaUMEHbILEE 3HAUCHUS (YHKIUM HA MPOMEXKYTKE; YMEHHUE IMPOBOJUTH
ucclieJoBaHue (PyHKIUY;

YMEHHE HCII0JIb30BAaTh CBOMCTBA M IrpaduKu (PYHKUMM JJIs pEeUICHUs] ypaBHEHUH,
HEPaBEHCTB M 3aJ[a4 C MapaMeTpaMu; U300pakaTh Ha KOOPAMHATHOM TIIOCKOCTH MHOXKECTBA
pEIICHUN yPaBHEHU, HEPABEHCTB U UX CUCTEM;

— YmMmeHue CBOOOAHO  ONEPUPOBATH  MOHATUSAMHU:  TOCIEAOBATEIHHOCTS,
apu(meTnyeckas Mporpeccus, reoMeTpudeckas Imporpeccusi, OECKOHEYHO yObIBaroLas
reOMETpUYECKasl MPOTrpecCusl; yMEHHUE 3aaBaTh IOCIEHOBATEIBHOCTH, B TOM YHCIE C
HOMOIIBIO PEKYPPEHTHBIX (POPMYII;

— VYMeHuEe omnepupoBaTh NOHATHUAMU: HENPEPBIBHOCTh (PYHKIUH, ACUMIITOTHI
rpapuka ¢QyHKUMH, TMepBas W BTOpas MPOU3BOJAHAA (YHKLIHMH, T€OMETPUYECKUU U
(U3MYECKUIl CMBICI TPOU3BOAHOM, NEPBOOOpa3Has, ONPEAECICHHBIA WHTErpall; yMEHUE
HaXOJUTh ACUMNTOTHlI rpaduka (PyHKIMH; YMEHHE BBIYHCISTH MPOU3BOIAHBIE CYMMBbI,
POU3BEJEHUS, YACTHOIO U KOMIO3UIMU (PYHKUIUN, HAXOIUTh YPaBHEHUE KacaTeIbHOU K
rpaduKky QpyHKINH,

YMEHHE UCNOIb30BaTh IPOU3BOJHYIO I UCCIEAOBAHUS (QYHKIIUH, 1151 HAXOXKICHUS
HAaWIy4ylIero pelmeHus B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-DKOHOMUYECKUX H
(bu3MUecKuX 3ajadax, JUisl ONpEeAeNIeHUs CKOPOCTH U YCKOPEHHMs; HAXOAWTH IUIOIIAIN U
00beMbl (QUTyp C TMOMOUIIBIO HHTErpana; MNPUBOAUTH MPUMEPHl MAaTEMaTUYECKOIO
MOJICJIMPOBAHUS C TOMOIIBIO TU(DPEepeHIINATBHBIX YPAaBHEHU;

— VYMeHue oOnepupoBaTh TMOHATUAMM: KOMIUIEKCHOE YHCIIO, CONPSKEHHbIE
KOMIUIEKCHBIE YHCJa, MOAYJIb W apryMEHT KOMIUIEKCHOrO 4Hcia, Qopma 3amucu
KOMITJIEKCHBIX YhcCel (TeoMeTprdecKasi, TPUrOHOMETpUYECKasl U alredpanyeckasi); yMeThb
OPOU3BOAUTH apudmeTnyeckue JeHCTBUS € KOMIUIEKCHBIMU YHCIaMH; HPUBOIUTH
IPUMEPHI UCIIOJIB30BAHUS KOMILJIEKCHBIX YMCET;

— YMeHue cBOOOIHO ONEpUPOBATH MOHATUSIMU: CpEeIHEE apU(PMETUUECKOE, METUAHA,
HamOoJIbLIEE U HAUMEHBIIIEEe 3HAUEHUS], pa3Max, TUCIEPCHsl, CTAHAAPTHOE OTKIOHEHUE ISt
OMMCaHMS YUCIOBBIX JaHHBIX; YMEHUE UCCIE0BATh CTATUCTUYECKHUE JIaHHbIE, B TOM YHCIIE
C IPUMEHEHHEM IrpapUuecKux METOI0B U JIEKTPOHHBIX CPECTB; I'paUUeCKH UCCIEI0BATD
COBMECTHbIE HAOIIOACHHS C TOMOIIBIO AMarpaMM PacCeUBaHUsI U TMHEHHON perpeccuu;

— VYMeHHe HaXxOJWUTh BEPOSITHOCTH COOBITUH C HCIOJIb30BAHUEM TpadHUuecKux
METO/IOB; NPUMEHSTh JUIsl pelieHus 3anad  (OpMyJIbl CIOKEHUS U YMHOXKEHUS
BEpOSITHOCTEW, (POpMyIly TOJHOM BeposTHOCTH, (Gopmyny bepHymin, KoMOMHATOpHbBIE
(bakTbl U (POPMYJIbl; OLIEHUBATH BEPOSITHOCTH PEANbHBIX COOBITHI; YMEHUE ONEpUpPOBATH
NOHATUSIMU: CJy4yallHas BeJIMYMHA, pacClpelesieHHe BEpOSTHOCTEM, MaTeMaThu4ecKoe
OXUJaHHWe, AMCIEPCUS U CTaHAAPTHOE OTKIOHEHHME CIIy4alHON BEJIUYUHBI, (YHKIUH
pacnpeneneHuss W IUIOTHOCTM PABHOMEPHOIO, IIOKA3aTeIbHOIO W HOPMAJIBHOIO



pacrpeneneHuii; yYMEHHE HCIOJb30BaTh CBOMCTBA HW3YYEHHBIX pPACHpENCNeHUuN Ui
pelIeHus 3a1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBILIUX YHUCEN, METObI BBIOOPOUHBIX
UCCIIEJOBaHUI; YMEHHUE IPHUBOJIUTH IMPUMEPHl NPOSBICHUS 3aKOHA OOJBIIMX YHUCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

— VYMeHue cBOOOJHO ONEpPUPOBATh MOHATHAMH: TOYKa, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMU YTOJ, ABYI'PAHHBIM yTOJ, TPEXI'PAHHBIA yTOI,
IIEPECEKAIOIINECS, MAapaUICNIbHbIE W CKPEIIMBAIOIIMECS MNPSMBIE, NAPALICIbHOCTh U
NEPHEHANKYJIAPHOCTb MPSAMBIX U INTIOCKOCTEH, YTOJI MEXKIY MPSIMBIMU, YTOJI MEXAY NPSIMOU
U IUIOCKOCTBIO, YIOJ MEXJYy IUIOCKOCTSIMU; YMEHHUE MCIOJb30BaTh IIPU PELICHUU 3a]a4
U3y4EHHbIE (DaKThl U TEOPEMBbl IUIAHUMETPUM; YMEHHUE OLICHUBATh pa3Mepbl OOBEKTOB B
OKPYJKalIlleM MHpE; YMEHHME OIIEpUpPOBaTh IOHATHUSAMU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHMKA, IPaBUWJIbHBII MHOTOI'PaHHUK, IpU3Ma, TUpaMuia, PUrypa u mNoBEpXHOCTb
BpalleHus, UWIMHAP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS] KOHyca U
HUJIMHIpPA, NapaJUIEIbHbIE OCH WM OCHOBAHMIO, CEYEHHE Iapa, MNIOCKOCTh, KaCAroIIasacs
cheppl, IWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE MHOTOTpaHHUKA, H300pakaTh
MHOTOTPaHHUKH, (PUTYypbI U TIOBEPXHOCTH BPALIEHUS, UX CEYEHUSI, B TOM YUCJIE C [IOMOIIbIO
JJIEKTPOHHBIX ~CPEJICTB; yMEHHE MPUMEHSATh CBOWCTBA TeOMETpUYEeCKuX uryp,
CaMOCTOSITENIBHO (POPMYIHPOBATh ONPENEIIECHUS U3yUyaeMbIX (QUTYp, BbIIBUTaTh TUIOTE3bI
O CBOMCTBax M IMpHU3HAKaX M€OMETPUUECKUX (PUTYp, 0OOCHOBBIBATH WJIM ONPOBEPraTh MX;
yMEHHUE MPOBOJUTh KIACCUPUKALMIO (UTyp MO pa3IMyHbIM NpPHU3HAKAM, BBINOJIHATH
HEO0OXOIUMBbIE JOTIOIHUTENbHBIE TOCTPOCHHUS;

— YMeHue cBOOOJHO ONEpUpoBaTh MOHATUAMU: IIIOHIAAb (GUTYpPBI, 00bEM (QUTYDBHI,
BEJIMYMHA YIJa, PAacCTOSTHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMHU,
paccTosiHUE MEXIY IUIOCKOCTSMHM, TUIOIAAb c(epshl, MIOMa b MOBEPXHOCTH MUPAMUJIbI,
IPU3MBI, KOHYCa, IWINHIPA, 00beM Ky0a, MPSMOYToJIbHOTO Napajuieenune1a, mupaMubl,
OpU3MBIL, IWIMHAPA, KOHYCa, I1apa; YMEHUE HAaXOJIWUTh OTHOIIEHHE OOBEMOB IMOJA0OHBIX
duryp;

— YMeHue cBOOOTHO ONEepUpOBaTh MOHATUAMMU: IBM)KEHHE, MapalIeIbHbIN NepeHoc,
CUMMETpHUSI Ha IUIOCKOCTM W B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE MOAO00UA,
noAoOHbIe (DUTYPBI; YMEHUE PacCliO3HABATh PaBHbIC U MOJ00HBIE (PUTYPHI, B TOM YHCIIC B
IPUPOJE, UCKYCCTBE, aPXUTEKTYpE; YMEHUE HCIOJIb30BATh T€OMETPUUYECKUE OTHOLIEHNUS,
HAXOJUTh T€OMETPUUYECKUE BEIUUMHBI (JIMHA, YTOJ, IO b, 00bEM) IPU PEILICHUH 33124
U3 IPYTUX YYEOHBIX MPEIMETOB U U3 PEAIbHON KU3HH;

— YMeHue cBOOOHO ONepupoBaTh NOHATUSAMU: MPAMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOp, KOOpPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEICHUE
BEKTOpa Ha YKCIIO, Pa3JIOKEHUE BEKTOpa MO 0a3ucy, CKAIIPHOE MPOU3BEACHHE, BEKTOPHOE
MIPOU3BEACHUE, YIOJ MEXKIYy BEKTOpAaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIA U
KOOPAMHATHBIN METOA IJIsl pelIeHUs] TeOMETPUYEeCKUX 3a/1ay M 3a7ad JAPYTux y4eOHbIX



IPEIMETOB; ONEPUPOBAaTh MOHATHSAMHU: Marpuua 2x2 U 3x3, onmpeneauTelab MaTpHIbL,
IrE€OMETPUYECKUNA CMBICIT OIIPEACIIUTEIS;

— YMeHne MOJENUpOBaTh peajbHbIe CUTYallUH HA SI3bIKE MAaTEMATHKH; COCTaBJISATh
BBIPAKECHHUSI, YPABHECHHUsI, HEPABEHCTBA U MX CHCTEMBI [0 YCJIOBMIO 3aJa4d, MCCIEA0BATh
IIOCTPOECHHBIE MOJIEIM C UCIOJb30BAaHUEM armapara anredpbl, HHTEPIPETUPOBATH
MOJIyYEHHBIA PE3yJIbTaT; CTPOUTh MATEMATHYECKUE MOJAEIH C IIOMOIIBI0 T€OMETPUUECKUX
NOHATUU W BEJIIMYWH, PEIIATh CBA3aHHBIE C HUMHU IPAKTHYECKHE 3aJa4d; COCTAaBISATh
BEPOSITHOCTHYIO MOJIEJIb W HHTEPIPETHPOBATHh IOJYYEHHBI pPE3ysbTaT, pelaTh
IPUKJIAJHBIEC 33/1a4d CPEACTBAMM MATEMaTHYECKOTO aHalIM3a, B TOM YHCIE COLUAJIBHO-
HIKOHOMHUYECKOTO U (PU3MUECKOT0 XapaKTepa;

— VYMeHue BbIOMpaTh NOAXOIAIIMM METOJ JUIsl PEUICHUs 3aJaud; IOHHMaHUe
3HAYUMOCTH MAaTEMATUKU B U3YUEHUHU IPUPOAHBIX U OOIIIECTBEHHBIX MPOLIECCOB U SIBJIICHUH;
YMEHHUE PACIIO3HABATh NPOSBICHUE 3aKOHOB MATEMAaTUKU B UCKYCCTBE, YMEHUE IPUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U MUPOBOW MATEMATUYECKON HAYKHU.

OK 01. BeiOupate crnocoObl pemieHds 3afad MpopecCHOHANbHON JeATEIbHOCTH
IPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM

OK 02. Ucnonbs30BaTh COBPEMEHHBIE CPEACTBA MIOUCKA, AHAIN3A U UHTEPIPETALNH
uHbpopMaluu, U  HUHQOpPMAIMOHHBIE  TEXHOJOTMUM  JUISl  BBIIOJHEHUS  3aj]ad
npo¢eCCUOHATIBHON JIEATEIIbBHOCTH

OK 03. IlmanupoBaTh U peaqu30BbIBATH COOCTBEHHOE MPOPECCUOHANIBHOE H
JUYHOCTHOE pPa3BUTHE, NPEANPUHUMATENBCKYIO NEATEIbHOCTh B MpodeccuoHaIbHOM
cdepe, UCMONIB30BaTh 3HAHUS MO (PMHAHCOBOM TPAaMOTHOCTH B PAa3JIMYHBIX >KU3HEHHBIX
CUTYyalHUsIX

OK 04. D¢ dhexTnBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJISKTUBE U KOMaH/IE

OK 05. OcyuectBisiTh yCTHYHO M NHUCbMEHHYKD) KOMMYHHUKAIIMIO Ha
rocy1apcTBEHHOM si3bike Poccuiickoii denepaiuu ¢ yueToM 0COOEHHOCTEH COIMaIbHOTO U
KYJIbTYPHOTO KOHTEKCTa

OK 06. IIposBiATE TpaKIaHCKO-ATPUOTHUYECKYIO MO3ULHUIO, JEMOHCTPUPOBAThH
OCO3HaHHOE MOBEACHUE HA OCHOBE TPAJUIIMOHHBIX O0IIEYEI0OBEUECKIX [IEHHOCTEH, B TOM
YUCJIE C YYETOM TapMOHM3alMM MEKHALMOHAJIBHBIX W MEKPEJIMITMO3HBIX OTHOIICHMIA,
NPUMEHSATH CTAaHAAPTHI AHTUKOPPYIILIMOHHOTO ITOBEECHUS

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIICH CPENbl, PECypCcoCOEPEKEHUIO,
OPUMEHATh 3HaHUS 00 M3MEHEHMM KJMMaTa, HMPUHIMIBI OepeXIMBOrO MPOU3BOJICTBA,
3¢ (EKTUBHO eWCTBOBATh B UPE3BBIYANHBIX CUTYALIUAX

Ilpogheccuonanvnvie Komnemenyuu

ITK 2.4 H32omasnueams 1umote 0102ebHble 3y0HbIE RPOME3b




2. ®OH] OLEHOYHBIX CpeaACTB 1Ji BXOAHOI'0 KOHTPOJIHA

BX01HO0# KOHTPOJIb COCTOUT U3 33JIaHH, YACTUYHO B3SITHIX U3 OTKpHITOro Oanka OI'D
u BIIP mo marematuke. Ha BbIlIOTHEHWE 3aJaHUN BXOJHOTO KOHTpOJs naercs 1
akajieMu4eckuit yac (45 MUHYyT).

Bx0/1HO# KOHTPOJIb COCTOUT U3 2-X YacTei: 0053aTeIbHON U TONOTHUTEIBHOM.

OOs13aTenbHasE 4acTh COACPKHUT 3aJaHHs] MUHUMAJIBHOTO O0S3aTENBHOTO YPOBHS,
JOTIOJIHUTENIbHASL YacCTh — 00JIee CII0KHBIC 3aJaHuS.

[Ipn BEIMOMHEHWM 3aJaHWii TpeOyeTcs NPENCTaBUTh XOJ PEIICHUS € YyKa3aTh
noJiydeHHbId OTBeT. [IpaBHIIBHO BBIMOJHEHHOE 3aJaHUe U3 O00sA3aTeIbHOM YacTu
OIICHUBAETCSA B OJMH Oall; MPaBUIILHOE BBIMIOJHEHUE 3aJlaHUM JTOMOJIHUTEILHON 4YacTu
orieHuBaeTcs 3 Oayutamu win 1-2 0ayuiamMu 3a 4aCTUYHOE pelIeHUE.

basnibl, mosy4eHHbI€ 3a BCE BHIMOJHEHHBIC 3aJaHUs, CYMMUPYIOTCS.

IlIkana nepeeoda 6an106 6 oMMemKU N0 NAMUOATNTbHOU CUCHEME

Ommemka Yucno 6annoe,
Heo0xo0umoe 0.1 NOJy4eHUs OMMemKuU
«3» (¥008.) 7-9
«4» (xopowo) 10-12
«5» (omauuno) 13-15

OopaszoeamenvHule pe3yromamal, ROOEHcauue npoesepke (Ia1emeHmol):

JIPG 1, JIPG 5, JIP6 6, JIP6 9, JIP6 12, JIPG 14.
HPy 1, 1Py 5, 1Py 7, Py 8, [IPy 18, [IPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3aoanus 6x00H020 KOHMPOA

Oobs13aTesibHASL YACTD
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuNbHBII OmMEem U3 Yemblpex
npPeo10IHCeHHDBIX.
1. (1 6amn) Packpoiite (popMyIly COKPAILEHHOTO YMHOKEHUS a2-h?;
A) a?-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [Tnomanas TpeyrojlbHUKA BBRIUYUCISAETCS IO GOopMYyIIe:

A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
103,
3. (1 6amn) Kakoe 13 ciaeqylomux drcer 3aKodeHo Mexay urncnamu 17 u 8 .

A)0.4: 5)0,5: B) 0,6;T) 0,7



4. (1 6ann) Jansl rpaduxu Qynkumii. Kakas popmyna coorBeTcTByeT rpapuxy 3):

1) N 2) | 3)

P

o] 1\

1 9

==-x—06 _ 2 =
Y73 .p)Y ~ _8x+1l;B)y X;T) y=x+5.

A)

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 pewieHus U NOJYYEHHbLIL OMEEm.
I 11

5. (2 6awta) Beraucure 2 9

6. (2 6amna) Pemure ypaBaenue X?-7x+10=0. Ecinu ypaBHeHHe MMeeT 6ojee 0JHOTO
KOpHSI, B OTBET 3aIUIINTE MEHBIIIUN U3 KOPHEH.

7. (2 6amna) I[nomanas 3eMenb KPeCThIHCKOTO XO3SIMCTBA, OTBEICHHAS MO TTOCAJIKY
KYCTApPHHUKOB U [IBETHUKOB, COCTABIISIET 24 Ta U pacnpeiesieHa MEXy HUMH B OTHOIIIEHUU
5:3. CKOJIbKO reKTapOB 3aHUMAIOT I[BETHUKH?

8. (2 6amna) Bricota BH mapamnenorpamma ABCD genur ero cropony AD Ha oTpesku
AH=2 u HD=32. JIlnaronans napamienorpamma BD pasna 40. Hailigure mmomanb
napasuiesiorpamma.

JdonoJHUTEILHAS YACTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHOGAHUE peuleHUs U
NOIYYUEHHbLI Omeem.
9. (3 6anna) Pb100J10B MPOIUTBLT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYEHHUIO PEKH, 3aTeM OPOCUII SIKOPh, 2 Yaca JIOBUJI PeIOy U BEPHYJICS 00paTHO uepes 5
YacoB OT Hayvajia IMyTemecTBUs. Ha kakoe pacCTOsIHME OT MPUCTAHW OH OTIUTBLI, €CIIH
CKOPOCTh TEUEHUS PEKU paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTH JIOJKU 6 KM/4?

ITAJIOHBI OTBETOB:

Howmep
3a/IaHUA

OTtBer b b B A 2.7 2 9 816 8




3. ®oHJI OLEHOYHBIX CPEACTB ISl TEKYLIEro KOHTPOJIs

Texkymuil KOHTPOJIb MPOBOASTCS BO BPEMsI ayIUTOPHBIX 3aHATHI 110 MAaT€MAaTHKE B
COOTBETCTBUM € Y4YEOHBIM IUIaHOM U pabouelt nporpammbl O/ «Matemaruka» 1mo Bcem
pasznenaM nporpaMmel. TeKyIMi KOHTPOJb COCTOUT M3 ABYX YacCTEW: TEOPETUYECKOU U
npakTrueckoi. [Ipu 3Tom oOyuaroiuecs moay4aroT 1B€ OTMETKH.

Teopetnueckas yactb MNpPoXoaUT B (GOpME YCTHBIX OTBETOB: OOydYarommecs
BBITSATUBAIOT ISATh KaPTOUYEK C BOIPOCAMH, JAIOT MOJHBIM OTBET (CO CIIMUCKOM BOIIPOCOB
oOyyaromyecs: 3HaKOMATCS B HayaJle U3y4eHUs pas3ziena).

IlIkana nepesoda 6anno6 6 ommemKu no0 NAMUOANILHOU CUCHEME

Ommemka Konuuecmeo éepuvix omeemos na meopemuyeckue 60npochl
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

3agaHus MpakTUUECKOM YacTh (KOHTPOJIbHBIE PA00ThI) YACTUYHO B3SATHI U3 OTKPHITOTO
6anka EI'D u BIIP no maTemaruke.

Ha BbInoiHeHHE KOHTPOJIBHOM padOThI 0 MaTeMaTHKE JaeTcsl 1 akaJieMUYecKuil yac
(45 munyT).

KoutponbHas pabota coctouT ux 2-x yacted. B mepBoil uyactu mnpesaraercs
BBITIOJIHUTH 4 3a/laHus - BBIOpaTh MPaBWIBHBIM OTBET U3 YETHIPEX MPEIOKEHHBIX. Bo
BTOPOM YaCTH MPEAJIaracTcsi BHIIIOJHUTH 6 3a1aHUi - 0)OPMUTH XOJ PEIICHUS U 3alHUCaTh
MOJTy4YE€HHBINA OTBET.

3a mpaBUIILHOE BHITIOJIHEHHE JIFOOOT0 3a/1aHUsI IEPBOM YaCTH 00YyYaIOIMNACS OJTy4aeT
oauH Oasta. [IpaBuiibHOE BBHITIOJIHEHUE 3aJaHUN BTOPOWM YacTH OIEHUBAETCA 2 OayiaMu
niau 1 Oanaom 3a YaCTUYHOE PEeIICHUE.

bael, mosrydeHHbIE 32 BCE BBITIOJIHEHHBIE 3a]JaHUSI, CYMMUPYIOTCHI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU cCUCmeEME

Ommemka Yucno 6annos,
Heo0xo0umoe 011 noay4eHus OmmemKu
«3» (¥008.) 8-10
«4» (xopowo) 11-13
«3» (omauuno) 14-16




3.1 IIpamele u narockocmu 6 npocmpancmee

Oopa3zoseamenvHble pe3ynvmamol, noOedHCAUUE NPOBEPKE (ITNEMEHMDBL):

JIP6 1, IP6 9, IP6 11, JIP6 12, JIPG 14.
APy 1, APy 14, APy 15, APy 16, IPy 18, APy 19.

OK 01,

[IK 3.1

wp =

4.

OK 02, OK 03, OK 05, OK 07.

Teopernyeckue BONPOCHI:
Chopmymupyiite Teopemy [Iudaropa.
[lepeuncnure OCHOBHBIC (DUTYPHI B TPOCTPAHCTBE.
[lepeuucnute criocoObl 3aaHus MIIOCKOCTH.
[Iponomxute Teopemy: «Eciaum onHa u3 JBYX MNapajUIebHBIX MPSIMBIX

NEPIEHINKYJIIPHA IUNIOCKOCTH, TO. .. ).

5. [Iponomkure Teopemy: «Ecim 1Be mapasuieabHbIE TUIOCKOCTH MTEPECEKAOTCS
TPETHEU, TO...».

6. Cdhopmynupyiite onpenenenre AByrpaHoro yria.

7. Cdhopmynupyiite onpesiesieHne TpeXrpaHoro yria.

8. PackpoiiTe noHATHE «yTOJ MEXAY MPAMBIMI.

9. [IepeuncinTe B3aMMHOE PACIIOJIOKEHHUE IBYX IPSIMBIX B IIPOCTPAHCTBE

10. Kaxkue npsiMble Ha3bIBAIOTCS MapalieIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBatOTCS CKPEIMBAIOIIUMUCS B IPOCTPAHCTBE?

12.  Kakwue npsiMble Ha3bIBAIOTCS MEPIEHANKYISIPHBIMU B IPOCTPAHCTBE?

13. IlepeunciauTe B3aMMHOE PACIOI0KEHHE MPSIMOI U INIOCKOCTH B TPOCTPAHCTBE.

14.  PackpoiiTe MOHSATHE «YTOJ MEXIY PSIMOU U MIIOCKOCTHION.

15. PackpoiiTe NOHATHE «TapaIeTbHOCTh MPSIMON U TUIOCKOCTIY.

16. PackpoiiTe MOHSATHE «IIEPICHIUKYISIPHOCTD MPSIMON U TUIOCKOCTH.

17.  Tlepeuncnute B3aMMHOE PACIOJIOKEHUE JIBYX TJIOCKOCTEN B MPOCTPAHCTBE.

18. PackpoiiTe MOHITHE «yTOJ MEX]TY TUIOCKOCTSIMM.

19. PackpoiiTe MOHATHE «TAPATIETBHOCTD MJIOCKOCTEN.

20. Packpoiite nmoHsATHE KIIEPIICHIUKYISIPHOCTD MIJIOCKOCTEM.

21. Kak HaiiT pacCTOsIHUE OT TOYKH JI0 MPSIMOM?

22. Kak HaliTu pacCTOSIHHE MEXYy NPSIMbIMUA?

23.  Kak HaliTh pacCTOsIHHE MEXITy IITIOCKOCTAMU?

24.  Tlponomxute onpenenenue: «llepneHANKYISp — 3TO. . .».

25. IIpomomxure onpenenenue: «HakmoHHas — 3T0...».

26. IIpomomxwute onpenenenue: «IIpoekius HAKITOHHON — 3TO. ...

27. Ilepeuncnure CBOKCTBA MAPAIENBLHOTO TPOESKTUPOBAHMS.

28. IlpuBenuTe mpuMepbl CAMMETPHUI Ha MJIOCKOCTU B IPUPO/JIE, HCKYCCTBE,
apXUTEKTYypeE.

29. IlpuBenurte npuMepbl CAMMETPHI B IPOCTPAHCTBE B IPUPOAE, UCKYCCTBE,

apXUTEKTYpE.



30.B yem oTHMUME MOHATUE «IBUKEHHE» OT MOHITUS «TIOBOPOT»?

KourpoJbHast padora
Qo0a3aTeabHAA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHBLL OMEEeM U3 Yemblpex

npeo10IHceHHbIX.

1. (1 6amn) PacimudpyiiTe KpaTKyro 3amuck: a€ f.

A) ToYka a MPHHAIICKHUT IUIOCKOCTH f; B) Touka a mpuHamiIexkKuT mpsmoi f; B)
npsiMasi & IPUHAJICKUT MIIOCKOCTH [5; ') mpsimast a mepecekaeT MmIOCKOCTh 5.

2. (1 6amn) [psmeie AB u CJ] ckpernuBarotcs. Kakoe pacmnosioskeHre UMEIOT TpsIMbIC
ACu BJI?

A) napainenshsie; b) nepnenaukyspusie; B) ckpenuBatotes; ') nepecekarorcs.

3. (1 6amn) [Tnockoctu a u f umeror 1 oburyro Touky. KakoBo ux B3auMHoe
pacnoyioxxkeHue?
A) napaynensHsl; b) nepecekarorcs o npsimoit; B) coBnanatot; I') ckpermBaroTcs.

4. (1 6amn) Ecnu npsmMasi, mpoBe/ieHHas Ha MJIOCKOCTH Yepe3 OCHOBaHUE HAKJIOHHOM,
IIEPIIEHAUKYJISIPHA €€ IPOEKIUH, TO OHA. ..

A) nepneHIUKyJIsIpHAa U CaMOi HaKJIOHHOM; b) mapaienbHa U caMoil HaKJIOHHOM; B)
CKpEIIUBAETCA C HAKIIOHHOW; [') mepreHIMKysipHa OCHOBaHUIO HAKJIOHHOM.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuuiume x00 pewieHus U NOJYYEHHbLI OMEem.

5. (2 6anna) Yepes koHIbl 0Tpe3ka AB u ero cepennny M npoBeieHbl TapayljieIbHbIE
IpsIMBIE, MEPECEKAIOIINE HEKOTOPYIO IIOCKOCTh B TOuKax A1, B1 m M. Halinure nnuny
otpeska MM, ecim otpe3ok AB He nepecekaeT miockocTh u eciii AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) [psmeie AC, AB u A/l nonapuo nepneHaukyispHbl. Haliqute oTpe3ok
CI, ecmu AB=5 cm, BC=13 cm, AJI=9 cwm.

7. (2 6amra) M3 TOYKM K TJIOCKOCTH IPOBEACHBI JIBE HAKIOHHBIC. Haliiure JIIuMHBI
o01Iero MepneHAuKyJapa, €CId MPOEKIIMH HAKIOHHBIX OTHOCSTCS Kak 2:3 W JJIUHBI
HAKJIOHHBIX paBHBI 23 cM 1 33 CM.

8. (2 6amma) Haweptuts ky0 ABCJIIA1B1C1/l;. Tloctpouts Touky KEAB, Touky
Mel/1:C, orpe3ok PEEA1B1C;.

JonoJTHNTEe1bHAS YaCTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOGAHUE peuUleHUs U
NOJIYYEeHHbLIL Omeem.
9. (3 6amma) Pa36outh uBeTHHK Kpyriod ¢opmbel (R=2 M) Ha yacTu pazIu4yHOU
wiomaay. PaccynTarh KOJTUYECTBO CaXEHIIEB IBETOB I Kaxaoro cekropa. OQpopMuTh
cxemy uBeTHUKa. Hanmpumep:




ITAJOHBI OTBETOB:

Homep 1 2 5 6
3aJaHus
OtBer B B 7,1 15




3.2 Koopounamut u éekmoput

Oopa3zoseamenvHble pe3ynvmamol, noOedHCAUUE NPOBEPKE (ITNEMEHMDBL):

JIP6 1, JIP6 9, JIP6 11, JIPG 12, JIP6 13.

APy 1, APy 14, 1Py 15, APy 16, APy 17, APy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.
[K 3.1.

TeopeTnuyecKne BONMPOCHI:
N3 yero cocTouT NMpsAMOYTOJIbHAS CUCTEMA KOOPJIMHAT B MPOCTPAHCTBE?
Ecnu Touka J€XUT B IIIOCKOCTH XY, KaKasi KOOpJIMHATA Y HEe HyJIeBasi?
[IpuBenuTe npuMep KOOPIAUHAT TOUKHU A, KOTOpAsl JISKUT HA OCH Z.
PackpoiiTe moHATHE «BEKTOPY.
Kak HaliT KOOpIMHATHI BEKTOpA?
[IepeunciuTe U paCKpOMTE MpaBUiia CIOKEHUS BEKTOPOB.
Kakue BEeKTOpbI Ha3bIBAIOTCS KOJJTMHEAPHBIMU?
Kakue BeKTOpbI Ha3bIBAIOTCS NEPIICHANKYIIIPHBIMU ?
YeMy paBHO CKaJISIpHOE MTPOU3BEICHUE BEKTOPOB?

©CoOoNoO,~WNE

10. Kaxk HaiiT BEKTOPHOE MPOU3BEICHNIE BEKTOPOB?
11. UYemy paBeH yroi Mexay BEKTOpamu?

12. IlpuBenute mpuMep MaTpHUILbI 2X2.

13. IlpuBemute mpumep MaTpuibl 3%3.

KourpoabHast padora

Oo0s13aTesibHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anumume npPagUIbHBIIL oOmeem U3 Uemovlpex

npeo10HCeHHBIX.

1. (1 6amn) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 Hux
JIe)KaT Ha KOOpAuHATHOM nipsiMoit Oy?

A)A;B)B; B)G; I .

2. (1 6amr) Kakue u3 Bexropos a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBisrotcs
€ IMHUYHBIMHA ?

A)a;b)c;B)B; I) p.

3. (1 6ayn) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KojuMHEapHbI?

A) a, B; b) ¢, B; B) a, ¢; I') koyuHEapHBIX BEKTOPOB HET.

4. (1 6amn) Jausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoil Kakoro OTpe3Ka
aBisiercst Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuuiume x00 pewieHus U NOJYYEHHbLI OMEem.
5. (2 6anna) Jlansl BekTops! a(-6,0,8) , B(-3,2,-6). Haitagute ckansipHOE NpoU3BeICHHUE
BEKTOPOB.



6. (2 6amna) IIpy KakKuX 3HAUEHUSAX 1 BEKTOPLI A (4,n,2), B(1,2,n) nepnenquKkyspHoI?)

7. (2 6amna) anel BekTophl a(-6,0,8), B(-3,2,-6). Haiinure KOCHHYC yriia MEXIy
BEKTOpPaMHU.

8. (2 6anna) lokaxkure, yto yeThipéxyroibHuk ABCJI sBisieTcst pomOowm, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JonoJIHUTeIbHAS YACTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOGAHUE peuleHUs U
NOJIYYEeHHbLIL Omeem.
9. (3 6amna) Maket kiTymMOBI TpeCTaBIEH Ha KOOPJAWHATHOM IIocKOCTH. Haiinure
TUTOIAAbh KIYMOBI (4eTHIPEXYTOJIFHUKA), BEPUIMHBI KOTOPOTO MUMEIOT KoopauHaThI (8§;0),
(10:8), (2;10), (0:2).

10—
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ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHuA
OrtBer B B A B -30 -1 -3/7 - 68




3.3 Ocnosvl mpuzonomempuu. Tpuconomempuueckue pynkuyuu

Oopa3zoseamenvHble pe3ynvmamol, noOedHCAUUE NPOBEPKE (ITNEMEHMDBL):
JAP6 1, IP6 3, JIPG 5, /IPG 14.

APy 1, JIPy 6, [IPy 7, [Py 8, [Py 18, [Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTnyecKne BONPOCHI:

1.  Yemy paBeH yroi B OAHH pajguaH?

2. B xakux 4eTBepTAX TPUTOHOMETPUUECKOTO KpyTa PYHKIHS y=SINX MPUHUMAET
MOJIOKUTEbHBIC 3HAUCHUS?

3. B Kakux 4YeTBepTAX TPUTOHOMETPUUYECKOTO Kpyra QYHKIHS y= COSX
IPUHUMAET OTPHULIATENIbHBIC 3HAYCHUS?

4.  Ilpomomxute onpenenenue: «CUHYC OCTPOro yria — 3TO...».

5 [Iponomxkute onpenenenune: «Kocunyc ocTporo yria — 3To...».
6 [Iponomxute onpenenenue: « TaHreHe ocTporo yria — 310. ...
7. ChopmynupyiiTe 0CHOBHOE TPUTOHOMETPUIECKOE TOKIACCTBO.

8 Uemy paBHO nipousBeaeHue tgx*ctgx?

9 Yemy paseH Sin(2x)? ChopMynupyiTe mpaBUIO BEIYUCICHUS.

10. UYewmy pasen c0S(2x)? ChopMynupyiTe IpaBUIO BHIYUCICHUS.

11. Ilepeunciute TPUTOHOMETPUUYECKHE (PYHKIUU, YKAKUTE UX IEPHUOIBI.

12.  Yemy paBen nepuon GyHKImU Y=C0S(4X)?

13. emy paBeH nepuoa PyHKIUU y=cos(Xx/4)?

14.  Omnpenenute o6aacTh 3HAYCHUS PYHKIINH y=3c0S(5X)?

15.  Tlepeuncnute cmocoOb pEIICHUsI TPUTOHOMETPUUYECKUX YPABHEHH.

16. PackpoiiTe anropuT™M pemieHUus  OAHOPOJHBIX  TPUTOHOMETPHUECKHUX
YPaBHEHHUU NIEPBOTO MOPSAIKA.

17. PackpoiTe anropuT™M pemeHUus OAHOPOJHBIX  TPUTOHOMETPHUECKHUX
YPaBHEHHMU BTOPOTO MOPSIKA.

KourpoJbHast padora
Oo6s3aTeIbHAA YACTH
Ilpu pewenuu 3a0anuit 1-4 3anumiume nNPABUIBbHBIIL OmMeem U3 Uemovlpex

npeod10HCeHHBIX.

1. (1 6amn) B AABC sinC=%. Kaxkas u3 cropon sBnsiercs runorenys3on AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amr) Yriom Kakoii yeTBepTH sBJsieTcst yroa oa=400°?

A)L;B)I; B) I T) IV,

3. (1 6amn) Kakue u3 GyHKIMI SABASIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6ain) Kakue u3 yrcen sIBISIFOTCS KOPHEM YPaBHEHHS COS X = %?



T T T 27
A)x=—=, b)x=—-, B)x=-, I x=—.
) 6’ ) 3’ ) 2’ ) 3
Ilpu evinoanenuu 3ad0anuii 5-8 3anuuiume x00 pewieHus U NOJYYEHHBLIL OMEem.

5. (2 6amna) Beruucnure: sin% + C0S %

. V2 .. V2
6. (2 6ana) Hailinure 3HaYeHNE BBIPKESHUS 4arccos— - 4arcsin(— 7)

7. (2 6amna) lokaxurte ToxaAecTBO: 2sin(n/2+a) + cos(m — a)= cosa.
8. (2 6anna) Pemmure ypasHenue: Sin? x - 4 sin x + 3 =0.

JonoJHUTEeIbHAS YACTh
Ilpu evinonnenuu 3aoanua 9 3anuwiume Xxo00, 000cHO8aAHUe peuwleHUA U
RnOYYeHHbLIL OmeEem.
9. (3 6ama) Pemute cuctemy ypaBHEHUI
X+ty=m
{sinx + siny = 2.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHusA
OtBer b A B b 1 2 - | Z+2m, | G+2m; T+
ne Z 2mn),
neZz




3.4 Ilpou3eoonasn pynkyuu, ee npumenenue

Oopa3zoseamenvHble pe3ynvmamol, noOedHCAUUE NPOBEPKE (ITNEMEHMDBL):
JAP6 1, JIP6 4, JIPG 6, /IPG 14.

APy 1, [IPy 6, [Py 7, [Py 8, iPy 9, Py 10, /IPy 11, JIPy 18, /IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
IK 3.1.

Teopernyeckue BONPOCHI:

[Iponomxute onpexnenenue: «llocnenoBaTenbHOCTb — 3TO...».
[TpuBenute npumep apupMeTHIECKON TPOTPECCUH.
[IpuBeauTe NpUMep reOMETPUIECKON IPOIPECCHH.
[TpuBenute nprumMep OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM MPOTPECCHH.
[Iponomxure onpenenenue: «lIponsBoanas — 31o...».
Packpoiite reoMeTprUIECKU CMBICIT ITPOU3BOTHOM.
[Iponomxute onpenenenue: «KacarenbHas — 3T0...».
Packpoiite ¢huzndeckuit CMbICI TPOU3BOIHOM.
[Iepeuncinre npaBuia BEIYUCIECHUS IPOU3BOIHBIX.

10. Yemy paBHa NpOW3BO/IHAS CTETIEHHON QYHKIINU?

11. Yemy paBHa npou3BOAHAs IIPOU3BEACHUA?

12. Yemy paBHa Npou3BOAHAS YACTHOIO?

13. Yemy paBHa mpOU3BOJHAS CIIOKHOU (PYHKITUN?

14. CdopmynupyiiTe npu3HaK BO3paCTaHUs (PYHKIUU.

15. CdopmynupyiiTe npu3Hak yobIBaHUS (PYyHKIUU.

16. Cdopmynupyiite mpu3HaK TOYKA MaKCUMyMa (PYHKIIHH.

17.  CdopmynupyiiTe npu3HaK TOYKM MUHUMYMa (DYHKIIMH.

18. CocraBbTe alropuT™M peuIeHUs 3aJad Ha HaXOXKACHHUS HauOOJBIIETO0 |
HAaMMEHBILIET0 3HAaUCHHs (PYHKIMU HA OTpe3Ke?

19. CocraBbTe aNropuT™M HCCIEAOBAHWS M TMOCTpOCHHs rpaduka (QyHKIHH C
TTOMOIIBIO POU3BOJHOM.

20. Kak HaiiTu BepTUKAIBHYIO aCUMIITOTY rpaduka QyHKIIHN?

CoNoR~LONE

KourpoJbHas padora
Oo6s13aTeIbHAA YACTH
Ilpu pewenuu 3a0anuit 1-4 3anumiume nNPABUIBbHBIIL OmMEem U3 Uemovlpex

npPeo10IHCeHHBIX.

1. (1 6amn) Yemy paBHa npou3BoaHas (yHKIUH y=COS°X?

A)y'=-sin’%; B)y'=-2sin’x; B)y'=-2cos x sinx; I') y'=2cos Xx.

2. (1 6ann) o xakoi u3 GopMyJ1 BBIYUCISIETCS POU3BOIHAS TPOU3BEICHUA?

A) (Hv)=u+v’; B) () =u'vtuv’; B) () = ———; D(f(g(x) =f (g(x))*g (%).

3. (1 6amn) Pemmre yparenue f'(x)=0, ecmu f(x)=3x? — 6x +4. BriGepure oTBeT.

A)1;b)-1;B)4;T') -4.

4. (1 o6amr) Ha pucynke wusoOpakeH rpaduk mpousBogHoi ¢yHKimu f(X),
onpeneneHHoi Ha uarepsaie (—10; 8). Haitaure konmdecTBo TOUeK MakcuMyMa (QyHKIIAN

f(x) na otpeske [—9;6].




A)5;B)4:B)2;T) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHus U NOAYYEHHbLI OMeem.
5. (2 Oamma) MarepuanpHas TOYKAa JBIDKETCS TNPSIMOJWHEHHO TIO 3aKOHY

_ 4 3 42 -
x(1) = —1"+ 61" — 41" 451 =5 (rme X— paccTostHue OT TOYKM OTCcueTa B MeTpax, t—

BpeMs B CEKyHJaX, U3MEPEHHOE ¢ Hayaya JIBxkeHus). Haliaure ee ckopocth (B M/C) B
MOMEHT Bpemenu I = 3 ¢.
6. (2 6ana) Ha pucynke n3oopaxén rpaduk pynknuu Y = f(X) u xacatenbHas K Hemy

B TOUKe ¢ abcuuccon Xo. Haiinure 3HaueHne npou3BoqHoN GyHKmu f(X) B TOUKE Xo.
YA

(x—=2)(x+3) >0
(x—8)

8. (2 6amna) Uccnenosars Gynkuumio f(x)=x® — 3X U HOCTPOUTH €& rpaduK.

7. (2 6amna) Pemmte HepaBeHCTBO:

JlonmoJIHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanusn 9 3anumiume Xx00, 000CHOGAHUE peUIeHUA U
NOJIyYeHHbLI Omeem.

9. (3 Gamna) ®upme «CamoBom» BBUIEHSAIOT yYaCTOK 3eMiM Iuomagsio 100 M2,
[IpennararoT 4eTbipe ydacTka pas3HbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxou
y4acTOK 0100puT nupektop ¢upmbl «CamoBoa», yUYHUTHIBas, 4TO HEOOXOAUMO OyaeT
MOCTaBUTh 3a00p MO MepUMeTpy?

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9

3aJaHusA

OTtBer B b A B 8 1,25 | (-3;2), - 10x10
(8; +o0)




3.5 Muozozpannuku u mena spawieHus

Oopa3zoseamenvHble pe3ynvmamol, noOedHCAUUE NPOBEPKE (ITNEMEHMDBL):
JAP6 1, IP6 6, ZIP6 9, IP6 10, 1P6 11, JIP6 12, /1P6 14.

APy 1, APy 12, 1Py 13, APy 14, APy 15, 1Py 16, 1Py 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

IIK 2.4, I[IK 3.1.
Teopernyeckne BONPOCHI:
1. [Iponomxute onpenenenue: «MHOTOrpaHHUK — 3TO. . ..
2. [Tponomxkure onpenenenue: «Ilpusma — 3t10...».
3. [Iponomwxkure onpenencHue: «IIpsAMOyroapHbIi Mapauieaenunes] — 310. .. ».
4, [Iponomxute onpenenenue: «Kydo —a3t1o...».
S. [Iponomxute onpenenenue: «llupamuna — 370...».
6. CdhopmynupyiiTe CBOINCTBO O MPOTUBOJIEKALIUX I'PaHAX MapaliesenuIea.
7. CdopmynupyiiTe CBOMCTBO O AMArOHAISIX Mapajuieienunesaa.
8. Cdhopmynupyiite CBOWCTBO O JMaroHajdd M JIMHEWHBIX pa3Mepax
IPSIMOYTOJIBHOTO NapajuieIenunesaa.
9. Kaxkast npu3ma Ha3pIBaeTCs IpsIMOM ?

10. Kaxkas mpu3ma Ha3bIBa€TCA MPABUIIBHOMN?

11. PackpoiiTe NOHATHE «IIPaBUJIbHAS TUPAMUIAY.

12.  Yro Takoe anodema npaBUILHON TUPAMUJIBI?

13. B dyem oTiauuMe MOJHON MOBEPXHOCTU MPHU3MbI OT IOJHOM HOBEPXHOCTH
paMu/ibl?

14. CdopmynupyiiTe TeopeMy O BBIYHCICHUM OOKOBOW MOBEPXHOCTH MPSIMOU
MIPU3MBI.

15. CdopmynupyiiTe TeOpeMy O BEIUUCIEHUN OOKOBOW MOBEPXHOCTH MPABMIHHON
UpaMUIbI.

16. HasoBuTte mpeaMeThl U3 Baliei MpodecCHOHANBHON AeATeIbHOCTH, KOTOPhIE
UMEIOT (OPMbI MHOTOTPAaHHUKOB.

17. Kakume MHOrorpaHHUKM  Ha3bIBalOTCS  mNpaBuibHbIMH?  [lepeunciure
MPaBUJILHBIC MHOTOTPAHHHKH.

18. Ilpomomxute onpenenenue: « L {umuuagp — 310...».

19. IIponomxure onpenenenue: «KoHyc — 3T0...».

20.  IIpomomxute onpeneneHue: «Y CCUeHHBIN KOHYC — 3TO. ...

21. IIpomomxure onpenenenue: «lllap — 3T0...».

22. Yo ABnseTCSA BHICOTOM yCEUEHHOTO KOHYyca?

23. Urto sABIAETCS OCEBBIM CEUYEHHWEM LMWJIMHJpA, KOHYCa, YCEUEHHOTO KOHYCa,
mapa?

24.  Tlepeuncnute eTUHUIIBI U3MEPEHUS TUIOIIAAN, 0ObEeMa.

25. Yemy paBHO OTHOIICHHUE IUIOMIAJEH IMOBEPXHOCTEH MOMOOHBIX (uryp B
MPOCTPAHCTBE?

26. UYemy paBHO OTHOIIICHHE 00OHEMOB MOJOOHBIX (PUTYDP B IPOCTPAHCTBE?



27. Ha3zoBute mpeameTsl U3 Baliel MpodecCHOHATBHON e TENIbHOCTH, KOTOPhIE
UMEIOT (POPMBI TEJ BPALLICHUSL.

KoHTtpojbHasi pagota
Qo0s13aTesibHAS YACTH
Ilpu pewenuu 3adanun 1-4 3anuwiume RNPAGUIBLHBIIL oOmeem U3 Yemovlpex
npPeo10HCeHHBIX.
1. (1 ©OGamr) B kakux eauHUIIAX H3MEpSETCs IUIOMAb ITOBEPXHOCTH
MHOTOIpaHHUKA?
A) B rpanycax; b) B meTpax; B) B kBagpaTHbIX MeTpax; ') B AByrpaHHBIX Ipagycax.
2. (1 6ayn) ITnomanbk OOKOBOM MOBEPXHOCTU MPU3MBI BEIYUCIISIETCS 110 (hOpMYJIE:
A) S =Seox + 2 Soci.; B) Seox =Pocs™H; B) S= Bgox + S Socu; I') SO0k =2Pocr™H.
3. (1 6amn) Yro siBIIsSETCSI OCEBBIM CEUCHHEM YCEYCHHOTO KOHYCa?
A) paBHOOeApeHHBIH TpeyroiapbHuk; b) paBHOOenpenHas Tpameuus; B)
MPsIMOYTOJILHUK; ') IpsIMOYTOJIbHAS TpaTeIus.
4. (1 6amn) Kakas ¢purypa nosyyaercs pu BpallleHUU IPSIMOYTOJIbHOTO TPEYTOJIbHUKA

BOKPYT OJHOTO U3 CBOMX KaTETOB?
A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuennas nupamua.
Ilpu evinonnenuu 3ad0anuii 5-8 3anuuiume x00 pewieHus U NOJYYEHHbLI OMEem.

5. (2 6amna) PeOpo ocHOBaHUs MPaBUIILHON TPEyTrOJIbHOM MUpaMujbl 3 M, anodema
6Mm. Haiinure momaas 60KOBOM MOBEPXHOCTH MTUPAMUJIBI.

6. (2 6ayna) Jlnaronasb Kyoa paBHa 588. Haitnute ero oobem.

7. (2 6amna) [IpsitMOyroIbHUK CO CTOPOHAMHU 8CM U 3CM BpallaeTcs BOKPYT OOJIbIIICH
croponbl. Haitnute 00beM, mitoniaan O0KOBOM U MOJTHOM MOBEPXHOCTEH MOTYyUYEHHOTO Tea.

8. (2 6anmna) Beryuciauth MOBEpXHOCTHh KPOHBI KyCTapHHUKA, HMEIoero ¢hopmy Imapa
pamuyca 0,5 M. B oTBeT 3anummmTe 4rciIo, AeJICHHOE Ha 7.

JdonoHuTEeIbHASA YACTh

Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHOGAHUE pPeEUICHUA U
NOJIy4eHHbLIL Omeem.

9. (3 6aima) Co3marh Mozenb KIyMOBI, UMerolel (HopMy KOMOMHHUPOBAHHOTO
T€OMETPHUYECKOTO TEJIa, BEITTOJIHATh HEOOXOIUMBIE pacueThl (TUI0IIaab, 00hEM, KOJTUIECTBO
Y BUJIBI CAXKEHIICB).

[Ipeanonaraempie MOACIH KITyMO:

TAJIOHBI OTBETOB:

Homep 1 2 3 4 3) 6 7 8 9
3a1aHuA
OtBer B b b A 27 2744 | 72w 1 -
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3.6 Ilepsoobpasznan pynkyuu, ee npumenenue

Oopaszosamenvuble pe3yiomamul, nooexncaujue npogepke (I1emMennol):

JIPG 1, IP6 4, JIPG 6, ]IP6 14.

HPy 1, 1Py 6, 1Py 7, 1Py 8, 1Py 9, [Py 10, /Py 11, [IPy 18, /1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TK 3.1.

TeopeTnyeckne BONMPOCHI:
[Mponomxkute onpenenenue: «Pynkuus F(X) Ha3pIBaeTCS ... ».
PackpoiiTe reoMeTpUIECKU CMBICT OMIPEICTICHHOTO HHTETpaIa.
[Tponomxkute onpeaenenue: «KpuBonuHelHas Tparmeus — 310...».
Chopmynupyiite popmyiy Hetotona-Jleitonuiia.
B uewm 3akmirogaeTcst oOumil BU BCeX MepBOOOPA3HBIX ?
[lepeuncnure mpaBuiIa BHIYUCICHUS HHTETPAJIOB.

ok owdE

KourpoJsbHas padora
OQo0s3aTeIbHASA YACTD
Ilpu pewenuu 3a0anuit 1-4 3anumiume npPaGUIbHBIIL oOmeem U3 Uemovlpex

npeod10HCeHHBIX.

1. (1 6amn) Jna xakod wu3 ¢yskouin  Qysxkmus  F(x)=x3-3x?+1  gBnsercs
nepBoOOpa3HO?

A) f(x)=3(x?-2); B) f(x)=3x(x2-2); B) f(x)=3x2-6x+1; I) f(x)=3x2-6x.

2. (1 6amn) Mana dynkuus f(x)= 3x>+1. Uemy pasna F(1)

A)2:B)4;B)6;T) 1§.

3. (1 6amn) O6muME BUI BCeX MepBOO0OpasHbIX st f(X)=SinX?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6asmr) Beramciure onpenenenHbIi nHTErpan | 12 xdx.

A)-1;b5)1;B)-1,5;T) 1,5.

Ilpu evinoanenuu 3ad0anuii 5-8 3anuuiume x00 pewteHus U NOJYYEHHbLI OMEem.

5. (2 6amna) SIensercs m F(x)=x3-3x+1 nepBoo6pasHoii s Gpyrkumu f(x)=3(x>-1)?

6. (2 6anna) 3anaiite neppoobpasnyro F(x) s pynxuun f(x)=3x2-2x, eclii N3BECTHEI
koopauHaTel Touku M (1, 4) rpaduka F(x).

7. (2 6anma) Ha pucynke m3zobpaken rpaduk ¢ynkuun Y=f(X), onpenenéunoi Ha
untepBaie (—3; 11). Hailinure HanMenbIiee 3nauenue Gpyukimu f(X)na otpeske [2; 9,5].

A v = fiz)
LR
3 . ‘AR =
) LA A1
NAN |/ A\l
/1 [\




8. (2 6amra) Ha pucynke n3o0paxkeH rpadpuk HekoTopor ¢pyHkimu Y=f(X). IToms3ysce
PUCYHKOM, BBIYMCIIMTE OTPE/IENEHHBINA UHTErpa [ 15 f(x)dx.

YA

4

y=f(x)

T e o s s e s s s

=Y

h

JonoJIHUTeIbHAS YaCTh
Ilpu evinonnenuu 3aoanua 9 3anuwiume Xx00, 000cHO8aAHUe peuwleHUA U
nOJIyueHH bl Omeem.
9. (3 6ayna) BeraucanTs miomaae KIIyMObl, IEPUMETP KOTOPOI OTpaHUYNBAIOT JTMHUN
y=0, y=x, y=-2x+6. Pemmuts nBy™Ms criocodbammu. CrenaTs 4epTeK.
ITaJI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHUA
OtBer r A b r na x3-x2+4 -3 12 3




3.7 Cmenenu u kopnu. Cmenennasn pynkyus

Oopaszosamenvuble pe3yiomamul, nooexncaujue npogepke (I1emMennol):
JIP6 1, 2IP6 2, JIP6 3, JIP6 5, JIP6 6, JIPG 14.

APy 1, 1Py 5, JIPy 6, Py 7, [Py 8, [Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

Teopernueckue BONNPOCHI:

1 Cdhopmynupyiite onpesenenne CTEIeHHON QyHKIIUH.

2. [lepeuncnure cBOCTBA cTeNEHHON (DYHKIIUU C LIEJIBIM MTOKA3aTEIIEM.

3. [Iepeuncnure CBOMCTBA CTENEHN C ACMCTBUTENIBHBIM ITOKa3arTeneM. [Ipusenure
IIPUMEDBI.

4. [Iepeuncinre CBOMCTBA KOPHSA HAaTypajbHOU creneHy. [IpuBenure npumepsl

5. Ha uyto HeoOxoaumMo oOpaTUTh BHUMAaHUE NPU PELICHUH UPPALMOHAIBHOIO
YPaBHEHUS YETHOM CTENEHU?

6. Uemy paBeH KOpEHb YETHOW CTEIIEHU U3 OTpULaTeIbHOrO yncna? [Ipusenure
puMep.

7. Uemy paBeH KOpPEHb HEUYETHOM CTENEHM W3 OTPULATEIIBHOIO 4Yucia?
[IpuBenure npumep.

8. Ha yt0 crout 00paTtuTh BHUMAHKE MIPH PELIEHUN UPPALMOHATIBHBIX, IPOOHO-

palMOHANBHBIX YPABHEHUM U HEPAaBEHCTB?

KourpoabHast padora
OQo0a3aTepHad YaCTh
Ilpu pewenuu 3adanun 1-4 3anuwiume npasuIbHLIL oOmeem U3 Yembvlpex

npeod10HCeHHBIX.

1. (1 6amt) Mex/1y KakiuMH IBYMs HATYPalIbHBIMU YHCIIAMH HAXOMUTCS drcio 3/197?
A)19u20;b)2u3;B)18ul19;T)3 u4.

2. (1 6amn) OnpemenuTe KOpeHb ypaBHeHus x°=125

A)3.;b)-3;B)-5,T) 5.

3. (1 6amr) PacmonoxuTe B OpSIKE BO3PACTAHMS YnCa: 2; i/?, V17

A)2;3/5; V17;5) 2; Y17, 3/5; B) 3/5; 2; V17, 1) ¥17; 2; V5.

4. (1 6amn) YMHOXKas 9rClia ¢ OIMHAKOBBIM OCHOBAaHUEM, UX CTCTICHH. .. 7

A) ymHOoxaeM; b) nennm; B) cknaasiBaeMm; [') oTHHMaeM.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume xX00 peuwieHus u NOJY4EeHHbLIL Oneent.
558, .29
a ) . a )

6,48
a npu a=7/.

(VIZ+VB)

y 10+96

6. (2 6amta) HaiiuTe 3HaueHne BBIpAKEHUS T :
7. (2 6amna) Paccrostnre oT HaOMIOAATEN s, HAXOIAIIETOCS Ha HEOOBIION BeICOTE h
KWJIOMETPOB Haja 3eMJEH, 10 HaOMogaeMOW UM JIMHUM TOPU30HTA BBIYUCISAETCS II0

5. (2 6anna) Halimure 3HaueHNE BRIPAKESHUS




bopmyire I'=V2IRh , tie R=6400 kM — paanyc 3emun. C Kakoi BBICOTHI TOPU30HT BUJICH
Ha paccTossHUU 48 KuioMeTpoB? OTBET BBIPA3ZUTE B KUIIOMETPAX.

8. (2 6ayuta) Pemure ypaBaenue Y —32-x=2.

JlomoJTHUTEJIbLHAA YACTh
Ilpu evinonnenuu 3aoanuna 9 3anuwiume Xx00, 000CHOG6AHUE pEeUWIEHUA U
HOJIYYEeHHbLIL Omeem.
y =Vx

y=x

9. (3 6aya) Pemure rpaduuecku cucteMy ypaBHEHHI: {

ITAJOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3a/IaHUSA
OTtBer b I B B 49 2 0,18 -36 (1;1)




3.8 lloxazamenvHnas Qhynkyusn

Oopa3zoseamenvHble pe3ynvmamol, noOEdHCAUUE NPOBEPKE (ITNEMEHMBL):

JIP6 1, JIP6 2, IP6 3, JIPG 4, JIPG 5, JTP6 6, JIP6 14.

APy 1, IPy 5, [Py 6, [iPy 7, IPy 8, IPy 18, /Py 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnyecKne BONPOCHI:

1. Cdhopmynupyiite onpenenenre noka3aTeabHON (QYHKIUH.

2. [lepeuncnure cBOICTBA MOKa3aTEIbHON (DYHKIUU.

3. [Iepeunciure cnocoObl pelIeHUs OKa3aTeIbHbIX YPABHEHUH.

4, ChopmynupyiiTe  MmpaBuIO  PEHICHUS  NPOCTEUIIMX  MOKAa3aTEIbHbBIX
HEPaBEHCTB.

S. B uewm 3aknrogaetcs rpaduyueckuii cnocod pereHus: ypaBHEHHM.

6. IIpuBeaute npuMep PyHKIMOHAIBHOW 3aBUCUMOCTH MMOKA3aTeIbHOU (PYHKIINH U3
p€aIbHOM KU3HH.

KourpoJbHas padora

Oo6s13aTeIbHAA YACTH
Ilpu pewenuu 3a0anuint 1-4 3anuwiume nPAGUILHBIIL Omeem U3 Yemblpex

npedno.)fcenu blX.

1. (1 6amn) Ilpu kakom 3HayeHUWM a (PyHKIUsA y=a* ObIBa€T Ha BCeill o0OsacTu
onpeaeneHus?
A) azg; b) a=8,25; B) azg; I) a=/3.
2. (1 6ayn) Ha pucynke nzo0paxen rpaduk ¢pynkuuun Buna f(x)=a*. Haiiqure 3HaueHue
f(2).
VA

- )

o]
A) 25.; b) 5; B) 32; I') HeT BepHOIro OTBETA.
3. (1 6amn) Oyukuus 3a1ana Gpopmyoi: f(x)=(§)x. Yemy paBHo f(-2)?
A)—=: B)-4;B) 4 1) V2.

1 x—13
=3.
4. (1 6amn) Kopenb ypaBHeHUS (9) ?
A)12,5;b) 13; B) 14; ') 15.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuuiume x00 pewieHus U NOJYYEHHbLI OMEem.



5. (2 6ayuta) Haiinure kopens ypaBHenus 3*2-5*3*=12

6. (2 6amna) CKOIBKO LENBIX PEIICHUI UMEET HEPaBEHCTBO 1<7*1<49?
2

. 25—8)(—)(

7. (2 6anna) Haliiure TOUuky MakcuMyMa (pyHKIIUH y = :

8. (2 6amna) B xone pacmaga paanoakTUBHOTO M30TOIA €T0 Macca YMEHBIIAETCs T10

m(t) =my-2717,
3aKOHY rae Mo — HavyajJbHas Macca U30Tomna, { — BpeMs, MPOLIE/AIIee OT

HAYaJIbHOTO MOMEHTA, | — TIEPHO/I ToJypaciaga. B HauaabHBIIT MOMEHT BpEMEHHU Macca
u3zorona 184 mr. Ilepuos ero nonypacnanga cocrasisieT 7 MuH. Haitaute, yepe3 CKOJIBKO
MUHYT Macca u30Tora OyaeT paBHa 23 MT.

JIOMOJHUTEJILHAS YACTh
Ilpu evinonnenuu 3adanuna 9 3anuuwiume X00, 000CHOG6AHUE pEeUWIeHUA U
NOJIy4YeHHbLI OmeEent.

—2x=0
9. (3 6amna) Pemute rpaduyuecku cucteMy ypaBHEHUI: {}; _x—
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3aaHUA
OtBer B A B A 1 2 -4 21 (2; 4)




3.9 Jlozapughmot. Jlozapugpmuueckasn pynkuyus

Oopa3zoseamenvHble pe3ynvmamol, noOedHCAUUE NPOBEPKE (ITNEMEHMDBL):

JIP6 1, JIP6 2, IP6 3, JIPG 4, JIPG 5, JTP6 6, JIP6 14.

APy 1, IPy 5, [Py 6, [Py 7, /IPy 8, JIPy 18, /Py 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnyecKne BONPOCHI:

1. Chopmynupyiite onpeaeneHue JorapupmMudeckoi GyHKINH.

2. [lepeuncnure cBoiicTBa JOorapuPMUUECKON QYHKITHH.

3. [Iponmomkute onpeneneHue: «Jlorapudm — 370...».

4, Yemy paBeH jorapu@m npou3BeaeHUs?

S. Yemy paBeH jorapu@m 4acTHOro?

6. [lpuBenure mnpuMepsl Jnorapu@MHUUECKONH CHOHpadd B TNPUPOJAE H B
OKPYKaroIeM MHUpeE.

7. Ha uyro crtouT oOparuth BHUMaHHE MNpPU PEHICHUU JOrapuPMHUUECKUX U
yYpaBHEHU U HEPABEHCTB?

6. [lepeuncnure ciocoObl peleH s JorapupMUUECKUX YpaBHEHUI.

7. ChopmynupyiiTe nOpaBWIO pElIEHUS MPOCTEUIINX JIOrapu(PMUUYECKUX
HEPaBEHCTB.

8. B yem 3akmtouaercs rpaduueckuii cnocod pelieHus ypaBHEHUH.

6. [IpuBeaute npumMep PyHKIIMOHAIBHON 3aBUCUMOCTH JorapudMuyeckon GyHKIUN
W3 peajbHOU KU3HU.

KonrpoJsbHas padora
OQos13aTesIbHAS YACTh
Ilpu pewenuu 3a0anuii 1-4 3anumume npPaGUIbHBIIL oOmeem U3 uUemvlpex

npPeo10IHCeHHDIX.
1. (1 6amn) Kakas u3 GyHKIMI Bo3pacTaeT Ha BCeil o0acTu onpeaeneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x3; I) f(x)=log: x.
2

2. (1 6amm) Ykaxute 061acTs onpeneneHus pyskuud f(x) = g ZXXJ:;

A) (-7;1,5); B) (-o0; -1,5), (7; +o0).; B) (-1,5; 7); T') (-o0; -7), (1,5; +o0).

3. (1 6amr) Pacnonoxuts B nopsake Bo3pacTanus: logg s 4; 108 5 0,4, 1ogg 5 %.

1 1
A)logos 4;10gg50,4;10805 P B) logo,5s 4;1080 5 2 logo5 0,4,
1 1
B) log s " logys0,4;logps4; I')loggs 0,4;logg s " logg 5 4.

4. (1 6ann) Halizure KOpeHb ypaBHEHHUS logy(5 —x) =2.
A)11;B)-11; B) -3; T) 3.

Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume xX00 peuwieHus u NOJY4eHHbLIL Omeen.
5. (2 6anna) Onpenenure 3HaUeHNE BhIpaxkeHus logy 2 + logy 3 + 210824,



6. (2 6ara) Ykaxxute HaMMEHBIIIEE 11eJI0€ PEIICHIE HEPABCHCTRA!
log;(6x —4) > 2.

7. (2 6anna) Halimure TOuky MakcuMyMa (pyHKIIUH Y= 81n (x + 7) —8x+3.

8. (2 6amna) st oborpeBa mOMEIICHHsI, TEMIIEpaTypa B KOTOPOM MOICPKHUBACTCS Ha
ypoBHe T,=15° duepe3 paamaTtop OTOIUICHHS TIPOMYCKAIOT TOpsdyto Bomy. Pacxon
IpOXOJIAIIei uepe3 TpyOy paauaropa Boabl m = 0,6 kr/c. [Ipoxoas mo TpyOe paccTosHUE X,

BOJla OXJIAKJAeTcs OT HauyajapbHOM Temmeparypbl T;=91° no temmeparypel T, mpuuém

T, — T, Br- B
= 4200—— y = 28—
T—T: rpe Kr-°C — remmoéMKOCTh BOIHI, M-°C_—

K03 bHUIUEHT TermIoooMena, a & = 0,8 — nocrosunuas. Haiipure, 1o kakoil TeMepaTtypsl
(B rpanycax Ilenbcust) oxsaauTcs Boja, €CIH AJIMHA TPYyObl paguaTtopa paBHa 144 m.

cm
x=oa—Ilog,

JIOmOJTHATEJIbHAS YACTh
Ilpu evinonnenuu 3aoanuna 9 3anuwiume X00, 000CHO6AHUE PEUIEHUA U
NOJIYYeHHbLIL Omeem.

y + 2x = log; 135 —logs; 5

9. (3 6anna) Pemmre rpaduuecku cuctemy ypaBHeHI/II/I:{ 2y —3x = 6 :

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aIaHHSA
OtBeTt A r A b 5 3 -6 34 (0; 3)




3.10 Muoscecmea. Inemenmol meopuu zpaghos

Oopa3zoseamenvHble pe3ynvmamol, noOedHCAUUE NPOBEPKE (ITNEMEHMDBL):

JIP6 1, J1P6 2.

APy 1, APy 2, 1Py 3.
OK 1, OK 4, OK 6, OK 7.
[IK 3.1

TeopeTnyeckne BONPOCHI:
CdopmynupyiiTe onpeaesieHue MHOKECTBA.
[Iponomxkute onpenenenue: «O0bEAUHEHNE MHOKECTB — 3TO.. ..
[Iponomxure onpenenenue: «llepeceuenne MHOXKECTB — 3TO. .. ».
[Iponomxute onpenenenue: «Pa3HOCTs MHOXKECTB — 3TO. . ).
N300pazute 0ObeMHEHNE JBYX MHOXKECTB Ha Kpyrax Jiiepa.
N300pa3ute nepeceueHne TpeX MHOXKECTB Ha Kpyrax Dusepa.
Chopmynupyiite onpenenenue rpada. Uto HazpIBaeTCs BEpLUIMHON, peOpoM
rpacda?
8. Kak HaiiTu crerneHb BepIIHbI rpada?
9. HazoBuTe OTIMUYMTENBHBIE YEPTHI OJIHOIO U HEMOJIHOIO IpadoB.
10.Ha3oBuTE OTIIMYUTENBHBIE YEPTHI CBSI3HOTO U HECBA3HOTO TpadoB.

NoobkwbdE

KonTpoJsbHas padora
OQo0s3aTeILHAS YACTD
Ilpu pewenuu 3a0anuni 1-4 3anumiume npPaguUIBLHBIL OmMEem U3 Yembvlpex

npeod10HCeHHBIX.

1. (1 6amn) Kakas onepariusi n3o0pa)keHa Ha kpyrax Ditsiepa?

Q.

A)E=AuUB;B)E=4nB;B)E=4\58T)E=A-B.

2. (1 6amn) Kakoii rpad npencrapien?

A) nonubiit; b) venonuerit; B)  AEPEBO; [') HyneBow.

3. (1 6amn) [1arepo pabounx BCTPETHIIMCH MTPH BHICAJIKE IIBETOB B KITyMOBI. CKOJIBKO
BCEro ObUIO CAEJIAHO PYKOIOKATHI

A)10;Bb) 11;B)5;T) 6.

4. (1 6amn) Onpenenure cTeneHb BepuIMHbI B:
A

E F

A)8;B)11;B)3;T)5.



Ilpu eévtnonnenuu 3a0anuii 5-8 3anumwiume xX00 peuteHus U NOJYYEHHLLIL Oneem.

5.(2 6amna) 1. Janbl 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3,6, 9, 12}.
3anummre U u300pasute rpaduuecku HOBoe MHOXKECTBO E: a) = AuB ; 0)E = AnB.

6. (2 6ayna) KonuHbl Apy3bs 3aHUMAIOTCS KAKUM-HUOY/Ib BUAOM criopTa. 14 U3 HUX
yBJeKkarTcs ¢pyToonom, a 10 — 6ackerbosioM. M TonbKO ABOE yBIEKAIOTCSA U TEM U
Ipyrum Bugom cropta. Ckoabko fapy3eid y Tonu?»

7. (2 6amma) Ha pucynke — cxema JIopor, CBA3BIBAIONTUX Topoackue mapku A, b, B,
I', 1, E. I1o xaxxnoii 1o0pore MOKHO ABUTaThCSA TOJIBKO B OJJHOM HAIIPABJICHUH, YKA3aHHOM
cTpenkoi. CKONBKO CYIIECTBYET Pa3IMUHbIX nﬁeﬁ u3 napka A B nmapk E?

<\<\
AN

8. (2 6anmna) MoxHO 1M HApUCOBATh M300paKEHHBIM Ha pUCYHKE Trpad HE OTphIBas
KapaHJami oT OyMaru u mpoBOJIs Kax0€ pedpo poBHO OJIMH pa3?

JonoJIHNTEe1bHAS YaCTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHOGAHUE peUieHUA U
NOJIYyYEeHHbLIL Omeem.

9. (3 6amna) IlepByro WM BTOPYIO KOHTPOJBHBIC PaOOTHI 0 MaTEMATHKE YCIICIITHO
Hanucanu 33 CTyAeHTa, MEepPBYI0 WU TPEeThio — 31 CTyACHT, BTOPYIO WM TPEThIO — 32
crtynenta. He meHee aByX KOHTpOJIbHBIX paOOT BbIMOJHUIU 20 cTyAeHTOB. CKOJIbKO
CTYJICHTOB YCHEIIHO PEIIUIIN TOJbKO OJHY KOHTPOJIbHYIO padboTy?

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHUA
Ot1Ber B b 10 I - 22 8 HET 18




3.11 Dnemenmol KOMOUHAMOPUKU, CHMAMUCMUKU U MEOPUU 6EPOAMHOCHElL

Oopa3zoseamenvHble pe3ynvmamol, noOedHCAUUE NPOBEPKE (ITNEMEHMDBL):

TIPG 7,
HPy 1,

JIPG 8, JIP6 14.
Py 2, 1Py 3, 1Py 4, JIPy 12, IPy 13, 1Py 14, [Py 18, [IPy 19.

OK 1, 0K 2, OK 3, OK 4, OK 5.
[IK 3.1.

1.
puMep.

0.

1.

SBJICHUSIX.
12.

ABJICHUSIX.
13.
14,
15.
16.
17.
18.
19.
20.
21.

RHRO©OoNO O A WN

TeopeTnyeckue BONPOCHI:
[Iponomxkure omnpenenenue: «CiydaitHoe coObITHE — 3TO...». [lpuBenure

[IpuBeauTe MpuMep JOCTOBEPHOTO COOBITHS.

[IpuBeauTe NpuMep HEBO3ZMOKHOTO COOBITHS.

[Iponomxkure onpenenenue: «BepoaTHOCT CIIy4aliHOTO COOBITHS — 3TO. .. ».
ChopmynupyiiTe mpaBUiI0 HAXOXKICHUS CIIOKEHUSI BEPOSITHOCTEH.
ChopmynupyiiTe mpaBUiI0 YMHOKEHUSI BEPOSITHOCTEH.

Kak HaiiTu cpenHee apupMeTHYECKOE YUCIOBOTO psiga?

Kak nHalitn meauany 4ucCioOBOTO psga?

Kak Beruncigercs pazmax 4MciIOBOro psaa?

Jlj1g yero Hy X HbI AMarpaMmsbl, rpaguku? Ilepeunciure BUABI AUArpaMM.
[TpuBenute nmpuMephl MPOSIBICHUS 3aKOHA OOJIBIIMX YHUCENl B MPUPOIHBIX

HpI/IBe,Z[I/ITe IIPUMCPEI IIPOABJICHHUSA 3aKOHA OOJIBIINX YKCEIT B 06HI€CTB€HHI)IX

Uto n3yyaeT ctaTucTuka’?

[Iponomwxkure onpenenenue: «CodyeTaHue — 3T0.. ..
IIponomxure onpenenenue: «Pasmenienue — 3To. .. ».
[Iponomxute onpenenenue: «llepectaHoBKM — 3TO...».
[IpuBenuTe NpUMEP MHOKECTBA U3 PEATBHON JKU3HU.
[IpuBeauTe npuMep onepanny epeceueHms MHOKECTB.
[IpuBeauTe npumep onepanuu 00beTMHEHNS MHOXKECTB.
[IpuBeauTe npuMep onepannuy pa3HOCTH MHOKECTB.
Packpoiite noHsTUS «Tpady, «IEPEeBO», KIIUKID).

KourpoJbHast padora
Oo6s13aTeIbHAA YACTH

Ilpu pewenuu 3a0anuini 1-4 3anuwiume npPauUIbHLIIL OMmMEem U3 Uemvlpex
npPeod10IHCeHHBIX.

1.

(1 6amn) KomOuHatopuka — 3TO pasfeil MaTeMaTUKH, OTBEYAIOUIUNA Ha

BOIIPOCHI CKOJIBKUMH CITOCOOaMH MOYHO BBIOPATh 3JIEMEHTHI ...
A) 3aaHHOTO KOHEYHOro MHOXecTBa; b) OeckoHeyHOoro MHoxecTBa; B) mro0oro

MHOKECTBA;

I') uppanoHaIbHBIX YUCEN.

2. (1 6amn) CoenuHeHuss W3 N 2JIEMEHTOB, OTJIMYAIOUIUECS APYT OT JpPyra TOJBKO
TIOPSIIKOM PACIIOJIOKEHUS B HUX DJIEMEHTOB, HA3bIBAIOTCS:



A) nepecranoBkamu; b) coueranmsmu; B) pazmemenusavu; ') koMmOMHAITUSAMU.
3. (1 6ayn) Yucno Bcex BO3MOXKHBIX Pa3MeIleHUH BhIYUCIsETCS 1Mo popmyiie:

A)AM=n(n—-m); B) A" =n(n—1)..(n—m+1); B) A" = —2_ ) AT =

n(n+m)

4. (1 6amn) I'pynmupoBka — 370. ..

A) ymnopsijoueHue eAUMHUI] COBOKYIMHOCTHM 1O TpHU3HaKy; b) pa3OueHue enuHuIl
COBOKYITHOCTM Ha TpyNmbl MO Npu3HaKy; B) o0oOmeHune eauHuyHbIX ¢dakToB; 1)
0000111eHE eTMHUYHBIX TPU3HAKOB.

Ilpu eévinonnenuu 3ad0anuit 5-8 3anuuiume x00 peuwienus U NOJIYUEHHbLIL OnEen.

5. (2 6amna) B cpennem u3 2000 cagoBBIX HACOCOB, MOCTYIUBIIMX B MPOJAXy, 6
noarekaroT. Haliiure BEpOSATHOCTh TOTO, YTO OJMH CIy4ailHO BBIOPAHHBIN /I KOHTPOJIS
HACOC HE MOATEeKaeT?

6. (2 6amma) CpaBHUTE BCXOXKECTh CEMSH JIFOOBIX TPEX BHJIOB OJHOJICTHHUX IIBETOB 3a
nocneanne 3 roga. CocTaBUTh JUarpamMmy Mo HalWJeHHBIM JaHHBIM. CIenaTh BHIBOBI.

7. (2 6anna) L{BeToBOMY NPEIJIOKUIN YKPACUTh KIIyMOy [IBETaMHU, UCTIONb3YS 3 BUAA.
CKOJIbKO pa3IUYHBIX BAPUAHTOB €CTh Y LIBETOBOJA, €CJIU €CTh BHIOOP M3 5 BUAOB pa3HOM
paccaabi?

8. (2 6aia) CKOJIBKUMHE CITOCOOAMU MOXHO TIOCAIUTh 4 KyCTapHHUKA B OJIUH PS?

(n-m)?’

JlonoJIHNTEeIbHASA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOGAHUE peUIeHUA U
NOYYEeHHBLIL Omeem.

9. (3 6amnma) YtoObl MOCTYNHUTh B MHCTUTYT Ha CHEIUAIBHOCTh «Mactep caoBo-
MapKOBOTO U JIAHIIIA(PTHOTO CTPOUTEILCTBA», AOMTYPUEHT JoJKeH HaOpaTh Ha EI'D He
MeHee 70 OaioB MO KaXKIAOMY M3 TPEX MPEAMETOB— MaTeMaTHKa, PYCCKUN SI3bIK U
WHOCTPaHHBIH sI3bIK. UTOOBI MOCTYNHTH Ha CIieMaibHOCTh «KoMMepIusy, Hy>)KHO HaOpaTh
He MeHee 70 OaJyIoB MO KaXKAOMY M3 TPEX MPEAMETOB — MAaTEeMaTUKa, PYCCKUU SI3bIK U
0011IeCTBO3HAHHUE.

BeposiTHOCTB TOTO, YTO a0OUTYpPHUEHT 3. MONIyYUT He MeHee 70 0asuioB Mo MaTeMaTUKe,
paBHa 0,6, mo pycckomy s3blIky — 0,8, mo wmHOCcTpaHHOMY s3bIKy — 0,7 um 1o
obmectBo3Hanno — 0,5.

Haiinure BeposITHOCTH TOTO, YTO 3. CMOXET MOCTYNHUTh XOTS Obl Ha OJHY U3 JABYX
YHOMSIHYTBIX CIIEIUaIbHOCTEH.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHUSA
OtBeTr A A B A 0,997 - 10 24 0,408




3.12 Ypasnenus u nepasencmea

Oopazoseamenvhble pe3yavmamol, nod1excauiue npogepke (In1emenmaol):
JIP6 2, J1P6 3, JIP6 14.

APy 1, IPy 5, [Py 6, Py 7, IPy 8, [IPy 11, [Py 18, [IPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

Teopernyeckue BONPOCHI:

UYro Ha3bIBacTCS ypaBHEHUEM?
YTo 3HaUNT pEMINTh ypaBHEHUE?
UYT0 Takoe KOpEHb YPAaBHEHMUS?
YTo Ha3bIBACTCSI HEPABEHCTBOM?
YTO 3HAYUT PEIINTh HEPABEHCTBO?
B 4em 3aknroyaercs «MeToJ HUHTEPBAJIOBY ?
YTo Ha3pIBAaETCS PEIICHUE CUCTEMBI YPAaBHEHUN?
YTO 3HAYUT PEMINTH CUCTEMY YPABHECHHI?
[Ipu pelieHny Kakux ypaBHEHUH U HEPABEHCTB, CIEAYET 0OpaTUTh BHUMAHUE
Ha 00JaCTh AOMYCTUMBIX 3HAUECHU?

10. Ilepeuncnute ciocOOBI pEIICHUsI yPaBHEHUH.

11. TIlepeunciaute ciocoObl pEHICHUs CUCTEM YpPaBHEHHUI.

CoNoORrLDE

KourpoJabHas padora
Oo6s13aTeIbHAA YACTH
Ilpu pewenuu 3a0anuit 1-4 3anuwiume nPABUIBLHBIIL OmMEem U3 uUemovlpex

nPeo0HCEHHBIX:
1. (1 6amn) Kakoe u3 uucen aBisieTcst KOpHeM ypaBHeHuUs loga(x+1) =1
A)-1;b)2;B) 1; 1) 0.
2. (1 6ann) Kakue u3 ypaBHeHUN UMEIOT 00Jie€ OTHOTO KOPHSI?
A) x?-6x+5=0; B) 3*?=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amn) Onpenenure BUI ypaBHEHUS v —32-x=2.
A) nuneiiHoe; B) kBaapartHoe; B) uppamonansHoe; [') paunoHansHoe.

4. (1 6amn) OnpeaenuTe HaMMEHBIIEE LIET0e PelIeHIe HepaBeHcTBa 5* 2<1?
A)-3;b5)0;B)3; TN -4.

Ilpu eévinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIYUEHHbLIL OMEeENn.
5. (2 6anna) Haligute KOpeHb ypaBHEHUS | x-3 [=2

x—y=28,
6. (2 6anna) Pemute cuctemy ypaBHEHUI {2x "W -16.
2x% — 5x
— <X

x—3

7. (2 6anna) Pemure HEpaBeHCTBO
8. (2 Ganna) Pemmmre ypaBuenue (2x — 3)V3x2 — 5x — 2=0




JlomOJHUTEJIbLHAA YACTh
Ilpu evinonnenuu 3adanua 9 3anuuwiume Xx00, 000CHOG6AHUE pPEUWIEHUA U
HOJIYYEeHHbLIL Omeem.

2sinx — \/gcos (E —X

=0.
9. (3 6aya) Pemure ypaBHeHUE 2 ) . YKaXUTe KOpPHH

Ed
—3r|.
ATOr0 YpaBHEHUsI, IPUHAIIEKANIUE OTPE3KY 2

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHUsA

Omser | B | A, | B | A |1,5] (10;2) |(—oo; OJU2; 3] -1 27*.:,7%:, 82”.3::.
B 6 37 ¢




4. ®oH] OLEHOYHBIX CPECTB JIJIsl pyOesKkHOro KoHTpoJis (mo uroram 3.1 — 3.4)

OopazoseamenvHble pe3yavmamol, noodaexcauiue nposepke (In1emenmaol):
JP6 1, JIP6 3, JIP6 4, JIP6 5, /1IP6 6, Z1P6 9, JIPG 11, JIPG 12, JIP6 14.

Py 1, 1Py 6, 1Py 7, 1Py 8, 1Py 9, Py 10, Py 11, [IPy 14, [Py 15, 1Py 16, 1Py
17,
JIPy 18, 1Py 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TIK 3.1.

Oo6s13aTebHAA YACTH
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHLIL OMEEM U3 UemMblpex

npeo10IHceHHbIX.

1. (1 6amn) Hanwel Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaThl UMEET cepeanHa

otpe3ka AB — Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) Ipssmeie AB u CJ1 mapamtensabie. Kakoe pacronoxxeHne UMEIOT psIMbIC
ACu BJ1?

A) mapannensHbie; b) nepnenaukynspusie; B) ckpenuBatores; ') mepecekaroTcs.

w3

0s e

3. (1 Oamm) Haiinure KOpeHb YypaBHEHWS: 2 B orsere sanmmmre

HanOOJIbIIMN OTPULIATEIbHBIN KOPEHb.

A)-3;b)0;B)-2;T) -1.

4. (1 6amn) Ha pucynke m3oOpakeH rpadpuk npousBogHor ¢yakimu Y=f(X). ITpu
KaKoOM 3HauCHHUH X (PYHKIUS MPUHUMAET CBOE HanOoJIbIlIee 3HaueHue Ha otpeske [-4; -2] ?

..ll

N y=11x)

=Y

T o[ 1

A)0,5;b)-4;B)-5,T) 1.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuuiume x00 pewieHus U NOJYYEHHbLIL OMEem.

5. (2 6amna) BepxHue KOHIIBI ABYX BEPTUKAIBHO CTOSIIMX CTOJOOB, yAAJIEHHBIX Ha
paccrosiHue 4 M, COeIMHEHBI TTepekyiainHoi. BeicoTa ongHoro ctosnbda 10 M, a gpyroro 7 m.
Hangure nnmuHy nepekinaauHsbl.

6. (2 6amna) Jlansr uvetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 4(3,2,2) Hokaxure,
yto otpe3ku AB u CJl nepneHaAuKyIspHBI.

7. (2 6amna) Jlpurasgch co cKOpocTbl0 UV =3 Mm/c, TpakTop TallUT CaHU C
cunoii F=40 kH, wHampaBieHHOW T1OA OCTPHIM YIJIOM ¢ K TOPU30HTY. MOIIHOCTH,



pa3sBUBaeMasi TPAKTOPOM, BeIumcsgeTcs no gopmyie N = FVcos O. Hajinure, Ipu Kakom
KH - M
yrie o(B rpaaycax) 3Ta MOITHOCTH OyeT paBHa 60 kBt (kBr—»310 € ).
8. (2 6amna) MatepuanbHas TOYKA IBHKETCS MPSAMOIMHENHO 110 3aKoHy X(t)=t>-13t+23
(rme X — paccTosiHue OT TOYKHM OTCYETa B METpax, | — BpeMs B CEKyHIaX, U3MEPEHHOE C
Havaja JBIKEHHS ). B kakoit MOMEHT BpeMeHH (B CeKyH 1aX) €€ CKOPOCTh Obli1a paBHa 3 mM/c?

JdonoaHuTeIbHAA YaCTh

Ilpu evinonnenuu 3adanuna 9 3anuuwiume Xx00, 000CHOG6AHUE PEUWIEHUA U
NOIYYEeHHbLI Omeem.

9. (3 6anmna) Pa3outh HBETHUK MPSIMOYTOJIBHON (hOpMBI (OTHOIIIEHHE CTOPOH 2:3) Ha
YacTH  pa3IMYHOM  IJIOIMAAu.  YKaXKWUTE€  pPa3HbIM  I[BETOM  MapajuielbHBIE,
NEPIEHIUKYJISIPHbIC, CKPEIIMBAIOIINECS OTpe3Ku. PaccuMTaTh KOJWYECTBO CAKECHIIEB
IBETOB JJI1 Kaxaoro cekropa. OQopMHUTh cXeMmy IBETHHKA (MOXXHO HCIOJIb30BaTh
KoMmmbioTep). Hanpumep,

ITAJIOHBI OTBETOB:

Homep
3aaHus

OtBer A r r b 5 - 60 8 -




5. ®oH/ OLIEHOYHBIX CPEACTB JIsl MIPOMEKYTOYHOM aTTecTanuu (IK3aMeH)

Ha BbImomHeHUE MUCbMEHHOM AK3aMEHAIIMOHHOM paboThl MO MaTeMaTuke naercs 4
acTpoHOMHYECKUX 4aca (240 MUHYT).

DK3aMeHalMOHHAs padoTa COCTOUT UX 2-X YacTeil: 0043aTeIbHON U JOMOJIHUTEIHHOM.

OOs13aTenbHass 4acTh COACPIKHUT 3aJaHHs] MUHUMAIBHOTO 0053aTEIbHOIO YPOBHS,
JOTOJHUTENbHAS 4aCTh — 00JIEE CIIOXKHBIE 3aaHUS.

[Ipy BBIMOJHEHUM 3alaHUN 00S3aTENILHOM 4YacTu TpeOyeTcsl MPEeNCTaBUTh XOJ
pelleHus U yKa3aTh MOJTYYeHHBIN OTBET. 3a MPaBWJILHOE BBIIOJIHEHUE JI000T0 3a/1aHus U3
00s13aTeIHPHON YacTH O0yJArOIIHMIACS TToTydaeTe onuH 0ami. [Ipu BeIMOTHEHUHN 3a1aHus U3
JOTIOJTHUTENBHOW YacTH HEOOXOAMMO MOJAPOOHO OMUCATh XOJ PEIICHUs] U J1aTh OTBET.
[IpaBuIbHOE BBITIOJIHEHHUE 33/IaHUN JOMOJHUTEILHON YacTy OLICHUBAETCS 3 OajaMu WK
1-2 GannaMu 3a YaCTUYHOE PEIICHHE.

baiibl, nojry4eHHBIE 32 BCE BBINIOJIHEHHBIE 33JJaHUSI, CYMMUPYIOTCS.

IlIkana nepesooa 6an106 8 ommemkKu no NAMUOAIILHOU cUCmeMe

Ommemka Yucno 6annoe,
Heo0xo0umoe 0.1 NOYy4eHUs OMMemKuU
«3» (y008.) 6-9

10-14

«4» (xopowo) (He meHee 00H020 3a0aHUs

U3 OONOJHUMENLHOU YACMU)

bonee 14
«5» (omauuro) (He menee 08yx 3a0anull
U3 OONOJIHUMENLHOU YACNU)

Obpazoeamenvhvle pezyiomamol, noodexcauiue npogepke (j1emeHnol):
JIP6 1, 1P6 2, /1P6 3, 1P6 4, /1P6 5, /1P6 6, /1P6 7, /1P6 8, /1P6 9, /IP6 10, JIPG 11,

JIPG 12, JIPG 13, JIP6 14.

TPy 1, APy 2, JIPy 3, JIPy 4, 1Py 5, 1Py 6, JIPy 7, JIPy 8, 1Py 9, JIPy 10, /1Py 11,
NPy 12, JIPy 13, JIPy 14, Py 15, IPy 16, JIPy 17, JIPy 18, JIPy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.



IK3amenayuoHHble 3a0aHU RO MAMeEMAmMUKe
OQos3aTeILHAS YACTD
IIpu BbINOJTHEHUU 3aaHuil 1-12 3anumIuTe X0 pelieHus U MOJYyYeHHbIN 0TBET.
1. (1 6ann) Beraucaute: 2sin(m/6)+2cos(m/3)
2. (I 6ann) Ha puCyHKE KUPHBIMHU

Lyl

m oo

TOYKaMH IIOKAa3aHO CYTOYHOC KOJINYCCTBO

o
|
L~

0CaJIKOB, BBINAJABIIMX B Oaucte ¢ 7 mo 18
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| —

nekabps 2001 rojaa. I[To  ropuzonTanu

m oo
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YKa3bIBAOTCA 4YMClIa MECAla, MO0 BCPTHUKAIU —
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|t
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KOJIMYCCTBO 0CaKOB, BBIITABITNX B _ ] /

n
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COOTBETCTBYIOIIMKA JI€Hb, B MUUIMMETpax. [l

HarJISiAHOCTH  KUPHBIE TOYKM Ha PUCYHKE

coequHeHbl JuHMed. Ompenenure MO PHUCYHKY, CKOJBKO JHEH Bhimagano Oonee 2

MUJUTAMETPOB OCAJIKOB?

3. (1 6ann) Mobunwhsrii Tenedon ctoun 16000 py6ieii. Uepe3 HeKoTOpoe BpeMsl 1IEHY Ha
ATy Mojiesib cHU3WIM 110 15200 py6ueii. Ha ckonbko mpoiieHTOB ObliIa CHUKEHA 11eHa?

4. (1 6ann) Ha Tapenke 16 nupoxkoB: 7 ¢ peiOOH, 5 ¢ BapeHbeM U 4 ¢ BuiHel. Omns
HayTaJl BEIOMpaeT 0JIUH MUPOKOK. HaliuTe BEposITHOCTD TOTO, UTO OH OKAXKETCSI C
BUIITHEH.

=l

= =] 10 11 12 1= 14 15 1 17

5. (1 6ann) Haiinute 3HaueHue Beipaxenus 10g,2 + log, 32
6. (1 6ann) Haiinnte KOpeHb ypaBHEHHS =R,
7. (I 6ann) Pemnre HepaBeHcTBO 2X° > 64. B OTBET 3amMIIMTE HAUMEHBIIIEE
MIOJIO’KUTEIBHOE YMCIIO.
x+2 _ 1
8. (1 6ann) Haiinure kopeHs ypaBHenns - 2 %
Q. (1 6ann) Haiinute mpon3BOAHYIO QYHKIIUN B TOUKe X=0:y = %x“ —6x° +7x-1
10. (1 6ann) llpeTHHK, 0(OPMIIEHHBIHN TTO MHANBUIYAJILHOMY 3aKa3y, uMeeT popmy

muiHapa. Beicota uBerHuka 35 cMm, auameTp ocHoBaHus 20 cM. CKONBKO 3eMid
HEO0OXOJMMO TPUBECTH, YTOOBI I[BETHUK OBLI 3aIlOJIHCH IMOJIHOCTHIO. B OTBEeT 3ammmmre
YHCIIO, IEJICHHOE Ha TT.

11. (1 6ann) Haitnure miomans GUrypsl, 1300paKEHHON Ha PUCYHKE
ST er
- \
| \
A \
12, (1 6ann) Teno aBmxercs 1o 3akoHy S(t)=3t>+5t (M) HaiinuTe cxopocTs Tena

yepes lc mocre Havana TBUKEHHUS.
JonoJHUTEIbHASA YACTh
Ilpu evinonnenuu 3ad0anuii 13-16 3anuwiume xo0 pewieHus u nOJYy4eHHbLIL OMEem
13. (3 6annra) Bpruaucnure IUIOMAAL 3€MJIM, OTBEACHHOIO MOJ KIyMOY, IepuMeTp
KOTOPOT'O OIPaHUYUBAIOT IMHUHU y=X-2X-2 U y=-X*+2. Beimonnure yeprex. OTBET qaiite B

1=



KBaJ[PAaTHBIX METPaX.
14. (3 6anna) Pemre ypasHenue sin’X - 2sinx=0. B oTBeT 3amummre KOIMYECTBO

pCIICHUH, TPUHAIICKAIIUX POMEXYTKY [0; 47.]
15. (3 6anna) Haitnute 00beM MHOTOTpaHHUKA, H300paKEHHOTO Ha PUCYHKE (BCe

JBYT'PaHHBIE YIJIbl IPSIMBIE).

! 1

16. (3 6anna) TlepBbIit caioBO BRICAXKHMBACT 126 caXXCHIICB Ha 5 94acoB ObICTpEe, YeM
BTOpO. CKOJIBPKO CaXXEHIIEB 3a YaC BHICAKUBAET TIEPBBIN CaIOBOJ, €CJIM U3BECTHO, YTO OH
32 Yac MOJKET BBICAJUTh Ha 5 cak€HUEB 00JIbIIIE BTOPOro?

ITAJIOHBI OTBETOB:

Homep (1|2 (3] 4 6 8 10 |11 (12|13 |14 | 15|16
3a1aHus
OtBer 2131|5025 -7 -10 35000151119 | 5| 6 |13




