Tam00Bckoe 001aCTHOE TOCYAaPCTBEHHOE aBTOHOMHOE MPO(ECCUOHAIBHOE
oOpazoBaTenbHOe yupexaeHue « TaMOOBCKU OU3HEC-KOIIEIEK

HpeI[MeTHaSI IMUKJIOBAasA KOMUCCHA 'YMAaHHUTAPHLIX U IOPHUANYCCKUX AUCIHUIIIINH

YT1Bepxkaaro:

Hupexrop TOT'AIIOY
«TaMOOBCKHI OM3HEC-KOJUIEIK»
Acrtaxona H.B.

[Tpuka3 59 ot 28.08.2023r.

DoH/| OLICHOYHBIX CPEACTB

AJIA IIPOBEACHUSA HpOMeH(yTOqHOﬁ arTecrTalmu 10 IMCIUIIJINHE

IIA01. Marematuka: ajaredopa, Ha4ajIa MATEMATHYECKOI0 AHAJIN34,
reoMeTpusi

ITo yKpynmHeHHbIM rpynnamM HH(pOpManMOHHO-TEXHOJOTM4eCKOro npoduis

Tamoos 2023 r



OJOBPEHA Pazpaborana Ha ocHoBe denepanbHOTO
[IpeameTrHOM  IIMKIOBOM  KOMHUCCHEH TOCYJapCTBEHHOTO 00pa3oBaTelbHOIO

FOPUTHYECKUX u IyMaHUTapHBIX CcTaHzapTa 1o crnenuansHoctu 09.02.07
JTUCLUIUIMH «MHpopMaLMOHHBIE ~ CHUCTEMBI  H
IPOrpPaMMHUPOBAHUE

IIpoToxon Ne 1
oT «29» aBrycra 2023r.

IIpencenarens IlpeameTHON LHMKIOBOM 3aMeCTUTENb qupekTopa mo Y MP
KOMMCCHUU
Maxpaues C.D. lapaunkas 1N./1.

Pazpaboruuk:
[IpenonaBarens Xne6Hukosa O. B., npenogaBaresins nepBoi KaTeropuu



l. HaCl'IOPT KOMILVIEKTA OIICHOYHBLIX CPEACTB

1. OGmacTh MPUMEHEHUS KOMIUICKTA OIEHOYHBIX CPE/ICTB

KoHTposIbHO-011€HOUHBIE

cpeactea (KOC) mnpenHasHadeHbl I8 KOHTPOJAS U OLEHKH

00pa30oBaTeNbHBIX JTOCTHKEHUH 00YJaIOUINXCsl, OCBOMBIIMX MPOTrpaMMy Y4EOHOH JMCIUIITMHBI

Maremartuka.

KOC Bkio4amOT KOHTPOJBbHBIE MaTepHalibl JJIsi MPOBEIACHMSI TEKYLIEro KOHTPOJIsS U
IIPOMEXYTOUHOM aTTecTaluu B opMe 3K3aMeHa (KOMIUIEKCHOTO) (2 cemecTp).

KOC pa3pabotanbl Ha OCHOBaHUH TIOJI0KEHUI:

npo(ecCHOHATPHOW MPOTPaMMbl  TIOJTOTOBKM ~ CHEIHAJIMCTOB CPEIHET0 3BEHA, Yy4eOHOM

IUCIMILINHEI MaTeMaTHKa.

(HauMeHOBaHUE Y4eOHON MUCIMIUIMHBI, TPO(PECCHOHAIBHOTO MOMIYJS - YKa3bIBaeTcs B
cootBercTBUU ¢ ®I'OC CIIO (HIIO))

2. Pe3yJ1bTaTbl 0CBOCHUS TUCHUIIMHBI, IOAJICKAIIIUE IIPOBEPKE

Pe3ynbraTel 00ydeHus
(OCBOEGHHBIE YMEHWUsI, YCBOCHHBIE
3HAHHMA)

OCHOBHBIE TTOKa3aTEeNH OLEHKH PE3YJIBTATOB

3-1.3HaueHne MaTeMaTHIEeCKOH HayKu
JUIsL peLIeHUs 3a/1a4, BOSHUKAIONINX B
TEOPHH U NPAKTHKE; IIHPOTY U B TO XKe
BpPEMs1 O'PaHUYCHHOCTD IPUMCHEHUS
MAaTeMaTHIeCKHX METOIOB K aHAJIM3Y U
VICCIICZIOBAHUIO TIPOLIECCOB U SBJICHUH B
MPUPOJIE U 00IIEeCTBE

Cr0XHBIE MPOLIECCHl B PUPOJIE M 00IIECTBE U HEOOXOIMMOCTD CO3AaHUs
CTENHaNTbHOIO0 MaTEMAaTHYECKOTro anmapaTa — IUCKPETHBIX U HEMPEPHIBHBIX
MoJieNneil — sl UX KOJMMYECTBEHHOIO OMTUCAHUS.

3apoxaeHue aareopsl B Heapax apudmeruku. An-Xopesmu. Poxaenue
O6ykBeHHO# cuMmBonuku. I1. @epma, @. Buer, P. Jlekapt. McTtopus Bomnpoca o
HaxOXkJeHnH (opMyI KOpHel anreOpanueckux ypaBHEHHH, HEpa3peluMoCThb B
panukanax ypaBHEHHI CTEIeHH, OOJIbIIEH YeThIpeX.

3-2. 3HaueHue MPAKTUKH U BOIIPOCOB,
BO3HHKAOIINX B CAMOI MaTeMAaTHKeE s
(bOpMUPOBaHUSI U pa3BUTHS
MaTeMaTHIECKON HAYKH; HCTOPHIO
[Pa3BUTHS TOHSTHS YUCTIA, CO3/IaHUS
MaTeMaTHIECKOr0 aHAITH3a,
BO3HUKHOBEHUSI U PA3BUTHS [€OMETPUH

JleMcTBUTE/IbHBIE YNCJIA,
[MpoucxoxieHre HATYPAIbHBIX YHCEN U apU(PMETHYECKUX JCHCTBUI HA/l HUMHU.
Pacimpenne moHATHSA YKcla Kak HEOOXOIUMOCTD CO3/IaHUSI MaTEMAaTHYECKOT 0
anmnapara JJIsl pelieHHs HaCyIIHBIX U MOTEHIMAIbHBIX 3aJa4 MPAaKTHKU YEJIOBEKa.
Hcropust n3o00peTeHus OTpUIaTeNbHBIX 1 UPPALMOHATIBHBIX YUCE U AECSITUYHBIX
nIpoOeii. Pa3Butre u cucremMaTH3anys CBeIEHUH O JeHCTBUTEIBHBIX YUCTIaX.
Kopuu u crenenu. Kopens crenenn N>1 u ero cBoiictBa. CTeneHs ¢
palMoHaIBHBIM [OKa3aTelIeM U ee cBoicTBa. [loHsATHE O cTeneHu ¢
JEUCTBUTEIBHBIM MIOKa3aTEIEM.
Jlorapudgm. Jlorapudm uncna. OcHOBHOE HorapupMHIeCcKOe TOKIECTBO.
Jlorapudm mpousBeneHus, YaCTHOTO, CTereHU. JIecATHIHBIN U HATYpaIIbHBIH
JorapudMbl, YUCIIO €. Beranciaenue necATHYHBIX 1 HATYpaJIbHBIX JIOrapudMoB Ha
KanpKyisiTope. [IpuMeHeHus orapu()MoB B peaabHOM MPaKTHKE.
IIpeobpa3oBanus NpocTeHIUX BbIPAKEHUH, BKIFOUAIOMINX
apruMeTHIECKUE OTEPALNH, a TAK)KE OMEPALIHIO BO3BEACHUS B CTEIICHD U
OIIEePALINIO JIOTAaPU(DPMUPOBAHIIA.
OcHoBbI TpuroHoMeTpuu. CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC ITPOU3BOJILHOTO
yria. Paguannas mepa yrina. CHHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIIa.
OcCHOBHBIE TPUTOHOMETpUIECKHE ToXxecTBa. DopMyibl npuBeneHus. Cunyc,
KOCHHYC U TaHT€HC CYMMBI M Pa3HOCTH JIBYX yIJIoB. CHHYC U KOCHHYC IBOWHOTO
yria. [IpeoOpa3oBaHus MPOCTEUIINX TPUTOHOMETPUIECKAX BBIPAKECHHH.
Pemenune npocTelmx TPUrOHOMETPUIECKUX YPABHEHUM.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIa.
Oynakimn. O61acTh onpeneneHust © MHOKeCTBO 3HadeHul. [ paduk GpyHKIIN.
[octpoenne rpadukoB HyHKINH, 3JaHHBIX PA3IMIHBIMHE criocobamu. CBoicTBa
(yHKIMHA: MOHOTOHHOCTbD, YETHOCTh M HEUETHOCTD, IEPUOANIHOCTD,
OrpaHn4eHHOCTh. [IpoMeXyTKH Bo3pacTaHus U yObIBaHUS, HAHOOIbIIEE U
HaMMeHbIIIee 3HAYECHHsSI, TOUKH SKCTpeMyMa (JIOKaJIbHOI'0 MAKCUMYMa U
MuHHMYMa). [ 'padudeckas nHTEpIIpEeTanys.
[NonsiTre obpatHO# QyHKIUM.




CrenieHHast pyHKIUS ¢ HATYpaJIbHBIM TOKa3aTeseM, e€ CBOMCcTBa U Tpaduk.
Tpuronomerpudeckue GyHKIUH y = SiNX, y = COSX UX CBOHCTBA U rpaduKy;
MIEpUOANIHOCTD, OCHOBHOM TTEPHO.

[NokazarenbHast GyHKIMS (SKCIIOHEHTA), €€ CBOMCTBA U Ipaduk.
Jlorapudpmudeckast pyHKIus, e€ CBOHCTBA U rpaduK.

[Tpumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B peaTbHBIX MPOLECCAaX M SBICHUAX:
paBHOMEpHBIE M PABHOYCKOPEHHBIE ITPOIIECCHI U MX OIMCAHUE C TIOMOLIBIO
JIMHEHHBIX W KBaJIPaTHYHBIX (QYHKIHI; ITPOLECCH AKCTIOHEHIIMAIFHOTO POCTa.
I'eomeTpuueckas mporpeccus Kak IpuMep JUCKPETHOTo Ipolecca ObICTporo
pocra. IIpeobpa3oBanus rpahuKoB: HapajielbHbId IepeHoC, CHMMETPUL
OTHOCHUTEIILHO OCeH KOOpJUHAT.

HAYAJA MATEMATHYECKOTI'O AHAJIU3A

JInHa OKpYKHOCTH M IUTOMAAb KPyra Kak Ipeemsl OCIeN0BaTeIbHOCTEH.
BeckoneuHo yObIBarolIas reoMeTpudecKas porpeccus 1 ee Cymma.

[MonsiTue o mpon3BonHON QYHKINH, (PU3NUECKUI U TEOMETPUUYECKUI CMBICIT
MPOW3BOHOMN. YpaBHEHHE KacaTeabHOU K rpaduky ¢yHkimu. [IponsBoaHbie
CYMMBI, Pa3HOCTH, IPOU3BEACHUS, YacTHOro0. IIpon3BoHbIE OCHOBHBIX
aeMeHTapHbIX QyHKuui. [IpuMeHeHne Mpou3BOAHON K HCCIIEIOBAHHIO () yHKIMIA
Y TTOCTPOEHHIO TPa(UKOB Ha IPUMEPE MHOTOUYJICHOB.

[MonsiTue 00 onpeneeHHOM UHTETpalie Kak IUIOMAaad KpUBOIMHEHHOH TparlenuH.
[TepBooOpa3zHnas. ®opmyna Herorona-JleiOHuma.

YPABHEHNWS 1 HEPABEHCTBA

Pemienue paiyioHa bHBIX, OKA3aTEIbHBIX, JTOTAapUPMHUIECKIX YPaBHEHHUH U
HEpaBeHCTB. PeleHne nppaluoHalbHbIX YpaBHEHUM.

OcHOBHBIE IPHUEMBI PELIeHH CUCTEM ypaBHEHHH: MOACTaHOBKA, aJiredpanyeckoe
CIIOKCHUE, BBE/ICHUE HOBBIX NI€PEMEHHBIX. PABHOCHIIBHOCTh YPaBHEHUIH,
HEPABEHCTB, CHCTEM. Pelenue mpocTelmux CUCTEM YPaBHEHUH C IBYMs
HEU3BECTHBIMU. PellieHne cucrteM HEpaBeHCTB ¢ OJHOW IIEPEMEHHOM.
Hcnonb3oBaHue CBOWCTB U rpaduKoB (GYHKIMH MPU PEIICHUN YPaBHEHUI U
HepaBeHCTB. MeTox MHTepBasioB. M300paxkeHue Ha KOOPANHATHOM IIOCKOCTH
MHOYKECTBA PEIICHUI YpaBHEHNUI U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX
CHCTEM.

IJIEMEHTBI KOMBUHATOPUKH, CTATUCTUKHN U TEOPUHU
BEPOSITHOCTEM

TabnuyHoe 1 rpaduveckoe NpeacTaBIeHue JaHHbIX. UHCIOBBIE XapaKTePHUCTUKH
PSIOB AHHBIX.

IToouepenHblit 1 OTHOBPEMEHHBIN BEIOOP HECKOJIBKUX IEMEHTOB U3 KOHEUHOT'O
MHO)ecTBa. PopMyIbl yKcia IEpECTAaHOBOK, COYETaHUM, pa3MeleHuil. Pemenue
KOMOMHATOpHBIX 3a1a4. Dopmyna 6uHoma HertoTona. CBoiicTBa OMHOMHUAIBHBIX
ko3¢ punmentos. Tpeyronpuuk [lackans.

DreMeHTapHbIE U CIOXHBIE COOBITHS. PaccMoTpeHHe cirydaeB U BEPOATHOCTh
CYMMBI HECOBMECTHBIX COOBITHI, BEPOSATHOCTH IIPOTUBOIOJIOKHOT'O COOBITHS.
IousiTre 0 He3aBUCHMOCTH COOBITHIA. BeposTHOCTD 1 cTaTHCTHYECKAs! 4acTOTa
HACTYIUICHHS COOBITHSI.

TEOMETPHUA

IIpsiMble M NJIOCKOCTH B MpocTpaHcTBe. OCHOBHBIC MOHATHSI CTEPEOMETPHH
(Touka, mpsAMasi, IIOCKOCTh, IIPOCTPAHCTBO).

[epecekaromuecs, mapasuieIbHbIE U CKPEIIUBAIONIINECS MIPSIMBIE. YTOI MEXIY
MIPAMBIMU B IIpocTpaHcTBe. IleprneHauKynapHocTh MpAMbIX. [lapamnensHocTs 1
MIEPIEHIMKYISIPHOCTD NMPSMON U TUIOCKOCTH, IPU3HAKU U CBOKCTBA. Teopema o
Tpex neprneHauKysapax. [lepneHauKysap U HaKIOHHasl. YToJ MeXAy NpsMoi u
TUIOCKOCTBIO.

ITapannenbHOCTh MIIOCKOCTEN, NEPIEHAUKYISPHOCTh INIOCKOCTEN, IPU3HAKU U
cBoiicTBa. [IByrpaHHbIil yroi, JMHENMHBIN yroi ABYrPaHHOrO yIja.

PaccrostHus OT TOUKM 10 IIIOCKOCTU. PaccTossHUE OT NPSAMON 10 MIIOCKOCTH.
PaccrosiHre Mex a1y napauienbHBIMH IUTIOCKOCTSIMH. PaccTosHue Mexny
CKPEIIMBAIOIIMMHUCS TPSIMBIMH.

[MapamiensHoe poekTpoBanue. M300paskeHne mpocTpaHCTBEHHBIX (UTYP.
MHororpanHuku. Beprmnel, pebpa, rpaHn MHOrorpaHHuka. Pa3sepTka.
MmuororpanHssie yribl. Beimykisie MHOrorpanHuky. Teopema Dinepa.




[Ipm3ma, ee ocHOBaHMs, OOKOBEIC peOpa, BEICOTa, OOKOBast MOBEPXHOCTh. [IpsMas
Y HakJIOHHas npusMa. [IpaBuneHast npmsma. [lapamtenenumnen. Kyo.

[Mupamuna, ee ocHOBaHME, OOKOBBIE pedpa, BHICOTA, OOKOBas TIOBEPXHOCTH.
Tpeyronbras mupamuna. [IpaBunbHas mupamuna. Y ceueHHas MUpamMua.
Cummerpuin B KyOe, B mapaiiesnenunene. [lonsTre o cHMMeTpuy B IPOCTPAHCTBE
(weHTpasbHAs, OceBas, 3epKajIbHAs).

Ceuennst Ky0a, IpU3MBI, TUPAMUJIBL.

[IpencraBnenue o MpaBUIFHBIX MHOTOTPaHHHUKAX (TETpa’Ip, KyO, OKTasap,
JIOZIEKadIp U UKOCAdIP).

TeJsia 1 mOBepXHOCTH BpameHus. [{UIHAp U KoHYC. Y ceueHHbIN KOHYC.
OcHoBaHme, BbICOTa, OOKOBasi IOBEPXHOCTb, 00pa3yrolnas, passeprka. OceBble
CEUeHMs U CEeUeHUs NapaslieNIbHble OCHOBAHUIO.

ap u cdepa, Mx ceueHus, KacaTelbHas INIOCKOCTH K cdepe.

O0beMBbl TeJI M IVTOMIAJAN UX MOBEPXHOCTEI.

®opmynbl 00beMa Kyba, MPSIMOYrOJIEHOTO Mapajuiesienuena, TPU3MbL, IIHIHHIPA.
®opmynbl 00beMa upaMuIbl 1 KoHyca. DOpMyITbI TUIOMIAIN TOBEPXHOCTEN
WIMHAPA U KoHyca. DopMyrbl 00beMa 1apa 1 Iomaam cepel.

Ot 3emniemepus k reomerpun. "Hauana" Esxinna. [Tudarop. @anec. 3nameHnThIE
3a/lauy JPEBHOCTH: TPUCEKLIUS YIIia, KBaJpaTypa Kpyra, yaBoeHue Kyoa.
AkcuoMatuka. AKCHOMBI, oNpesieNiieMble U HeollpeensieMble NOHATHA. TeopeMbl.
KoopauHaTtsl u BeKTOpBI. [lekapToBbI KOOPAWHATHI B IpOoCTpaHcTBe. Dopmyria
PacCTOSIHUS MEXTY IBYMST TOUYKaAMH.

Bekropsl. Moayns BexTopa. PaBeHCTBO BekTOpoB. ClojkeHHe BEKTOPOB U
YMHO)KEHHE BEKTOpa Ha YKCI0. Yol Mex 1y BekTopaMu. KoopauHaTsl BeKTOpA.
CkansipHoe npousBesieHre BekTopoB. KomnHeapHsie BeKTOpHI. Pasnoxkenue
BEKTOpa 10 IBYM HEKOJUTMHEapHBIM BeKkTopaM. KoMImanapHble BEKTOPHI.
Pa3noxeHue 1Mo TpeM HEeKOMIUIAaHAPHBIM BEKTOPaM.

3-3. YHHMBepcaJbHBIN XapakTep 3aKOHOB
morMKy MaTeMaTHUECKUX PacCyXACHHUH,
X IPUMEHUMOCTh BO BCEX 00JIACTIX
4UEITOBEYECKON NEATEIbHOCTH

HpI/IMeHCHI/Ie MAaTeMaTUYCCKUX METOA0B JJId PECUHICHUA COACPIKATCIbHBIX 3a/la4 U3
pa3nuuHbIX 00JacTel HayKH U NpakTuku. MHTepnperanus pe3yabraTa, yueT
pealbHBIX OTPaHUYEHUI.

Jlerena 0 CO3aHUHM IIAXMAT, CJIOKHBIE IPOLIEHTHI, IIPUMEPBI OBICTPOr0 pOCTa B
JKMBOI U HE&XUBOU Ipupozne. Ilepuonnueckue nponeccs U MX OMUCaHUE C
MOMOILBIO0 TPUTOHOMETPHUH.

[Tpumeps! UCTIONB30BAaHMS IPOU3BOIHOM JUIsT HAXOXKACHHS HAWITYUILEro peleHust
B IIPUKJIIHBIX, B TOM YHCJIE COLMAIIbHO-3KOHOMHYECKHUX, 3aauax. Haxoxnenne
CKOPOCTH IS TIpoIiecca, 3aJJaHHOro (OpMYIoi WK rpadukoM.

AKcnoMaTHKa B MaTeMaTHKE U B OBCETHEBHON XM3HU. EBKINIOBA TeOMeTpus U
reometpus JlobaueBckoro.
IIpumepbl cuMMeTpHUii B OKpY>KaroIIeM MUpE.

3-4. BeposSTHOCTHBIH XapakTep
[Pa3IIMYHBIX IIPOIIECCOB OKPYXKAIOIIET0
MUpa;

Pemenne npakTHuecKkux 3aau ¢ MPUMEHEHHUEM BEPOSTHOCTHBIX METO/IOB.
OT a3apTHBIX UTp K Teopuu BeposiTHocTell. Pepma u [lackais.

Y-1. Anre6pa

yMeThb
BBITIOJHATH apU(METHUECKHE NICHCTBHA, COUETasl YCTHBIE M INCHMEHHBIE IPHUEMBI,
IIPUMEHEHNE BBIYMCIUTENIBHBIX YCTPONUCTB; HAXOANTD 3HAUECHHS KOPHS
HaTypaJIbHOH CTENCHH, CTENIEHN C pallMOHAIBHBIM MOKa3aTeleM, Jorapudma,
WCTIONB3Ys PH HEOOXOANMOCTH BEIYHMCIUTENbHBIE YCTPOICTBA; OIB30BATHCS
OLICHKOM M TIPUKUJIKOM MPU MPAKTUUECKUX pPacyeTax;

TIPOBOJIUTH 10 U3BECTHBIM (POPMYIIaM U MpaBHIaM Ipeodpa3oBaHmsI OyYKBEHHBIX
BBIPa)KCHUH, BKITFOYAIOIINX CTEHECHH, PaIUKaJIbl, JJOrapu(pMbI 1
TPUTOHOMETpHUECKHE (YHKIINY;

BBIUHCIIATH 3HAYCHHS YHCIOBBIX U OYKBEHHBIX BBIPAYKEHHUH, OCYIIIECTBIISIA
HE00XOIUMBIC TIOACTAHOBKH U PEOOpPA30BAHNS;

HCIO0JIB30BATH MPUOOPEeTEeHHbIe 3HAHUS U YMEHHUSI B IPAKTHYeCKOii
JesiITeJILHOCTH U MOBCeTHEBHOI JKM3HU IS

MIPAaKTHYECKHUX PACUETOB 10 (hopMynam, BKIrOUasi (hOpMyIIbl, CoeprKalne
CTEIEeHH, pauKalbl, JOrapupmMbl ¥ TPUTOHOMETPUIECKHE ()YHKINH, HCTIONb3YS




TIPH HEOOXOTUMOCTH CIIPAaBOYHBIC MATEPHAIBI U MPOCTEUIIINE BEIYUCITUTEIHHEIC
yCTpOHCTBa

V-2. ®yHknun u rpadpuku

yMeThb

OTPEAENATh 3HaUeHHEe (PYHKIMH 110 3HAYESHHUIO apryMEHTa IPH pa3InIHBIX
crioco0ax 3amanust QyHKIINY;

CTPOUTH TpadyKN U3YUCHHBIX (PYHKITHIA;

OIKCHIBATH I10 TPaQUKy U B MPOCTEHIINX CITydasxX 1Mo (GopMylie TOBEACHHE U
CBOICTBa QYHKLMH, HAXOANUTH MO TpaUKy GYHKIMN HAaUOOJBIIE 1 HAaNMEHBIINE
3HAYEHHUS;

pemarh ypaBHEHUs, MPOCTEHIIINE CUCTEMBI YPaBHEHHH, HCIIOJIB3Ys CBOHCTBA
¢$yHKIMH 1 UX TpaduKoB

HCIO0JB30BaTh NPHOOpPeTeHHbIE 3HAHUA W YMEHHS B MPAKTHYeCKOii
JeITeJILHOCTH W MOBCEeTHEBHOI JKM3HU IS

OIMCaHMS C TOMOLIBI0 (DYHKIMHA Pa3IMYHbBIX 3aBUCUMOCTEH, IPEACTaBICHNS HX
rpaduyecKy, HHTEPIPETaluy rpa@uKoB

YV-3. Hayaia MaTreMaTH4YeCKOro
aHaJn3a

yYMeThb

BBIYHCIISTH TPOU3BOJIHBIE U TIEPBOOOPA3HbIE AJIEMEHTAPHBIX (DYHKIIMHA, HCIIONB3YsI
CIIPaBOYHbIE MaTEPUAIIbL;

UCCIEN0BaTh B MIPOCTEHINX Cirydasx (yHKIMH HA MOHOTOHHOCTh, HAXO/UTh
HauOOJbIINE U HAUMEHbBILINE 3HaUeHUs (PYHKIUHA, CTPOUTH IpaduKu MHOTOUICHOB
Y MPOCTEHIINX PAlMOHATBHBIX (YHKIUH C UCIIOJIb30BAHUEM allnapaTa
MaTeMaTH4ECKOIr0 aHaJIN3a,

BBIYHCIISATH B IPOCTEHIINX CIy4asK MUIOLIAH C UCIIOJIb30BaHUEM NIEPBOOOPa3HOI

HCII0JIBb30BaTh l'lpI/IO6peTeHHbIe 3HaHUA U YMCHUS B npaKTqucxoﬁ JACATCIIbHOCTHU
u HOBCGHHCBHOﬁ JKU3HU UIA: pEHICHUA MMPUKITIAJHBIX 3a/1a4, B TOM YUCJIC
COIMMAJIbHO-3KOHOMUYCCKHUX U (bI/BI/I‘ICCKI/IX, Ha HauOOJIbIINE U HAMMEHBIIIHE
3Ha4YCHUsI, Ha HAXO0KACHUE CKOPOCTU U YCKOPECHUS

YV-4. YpaBHeHUs1 M HepaBeHCTBA

yMeThb
pelaTh pallMoHaNbHbIE, TOKa3aTeNIbHbIE U JIOTapu(MUUECKUe ypaBHEHHS U
HEPaBEHCTBA, NPOCTEHIIINE NPpallMOHAIBHBIE U TPUTOHOMETPUUECKUE YPABHEHMS,
UX CHCTEMBI;

COCTaBJISITh YPAaBHEHHs U HEPABEHCTBA IO YCIOBUIO 33/1a4H;

UCIOJIB30BATh IS IPUOIMKEHHOTO PEIICHNUs] YPAaBHEHUH 1 HEPAaBEHCTB
rpaduyecKuil MeTox;

n300pakaTh Ha KOOPAWHATHOH IIOCKOCTH MHOXKECTBA PEIICHUH MPOCTEHIIINX
YpaBHEHHUI U UX CUCTEM;

HCIO0JIb30BATh NPHOOPEeTEeHHbIE 3HAHUA U YMEHHS B IPAKTHYeCKOii
JesITeJIbHOCTH 1 MOBCEeTHEBHOI KM3HU IS

MIOCTPOCHHUS M UCCIEIOBAHUS TPOCTEHIIINX MaTeMaTHYECKUX MOAENei

Y-5. T'eomeTpust

YMmeThb:

COOTHOCHTH IIOCKHE TeOMETpUIecKre QUTYPHI U TPEXMEPHBIE 00BEKTHI C UX
OIMMCAHMUSAMH, YePTEKaMU, H300paKEHISIMI; Pa3INIaTh ¥ aHAIN3UPOBATH
B3aMMHOE pacoIoKeHue puryp;

n300pakaTh TeOMETPUUECKUE (PUTYPHI U Tela, BBITOTHATH Y€PTEX IO YCIOBUIO
3a/1a4H;

pemaTh reOMeTpUYECcKUe 3a4a4H, OMUPAsCh Ha N3yICHHBIE CBOUCTBA
IDTAHUMETPUYECKUX U CTePEOMETPUIECKIX (PUTYP ¥ OTHOLICHIA MEXTy HIMH,
TIPUMEHSS anTeOpandecKuil ¥ TPUTOHOMETPHUYECKUH armapaTsl;

TIPOBOJIUTH JJOKA3aTEIbHBIC PACCYKICHUS IIPH PEIICHAN 3a7ad, IOKa3bIBaTh
OCHOBHBIE TEOPEMEI Kypca;

BBIUUCIIATH TUHEHHBIE JIEMEHTHI ¥ YTIIBI B IPOCTPAHCTBEHHBIX KOH(HUTYPAITHSIX,
00BEMBI U TUIOIIA/IA TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX T M UX MIPOCTEHIIINX
KOMOWHAIIHIA;

TIPAMEHSTHh KOOPAHHATHO-BEKTOPHBIA METO/ ISl BEIYUCIICHNS OTHOIICHUH,
pacCTOSIHUM U YIJIOB;

CTPOUTH CEUCHUSI MHOTOTPAHHUKOB M H300pakaTh CEUCHHS TEN BPAIICHIS,
HCIOJIb30BATHh NPHOOPETEHHBbIE 3HAHUS U YMEHHUS B MPAKTHYECKOMH




JesITeJILHOCTH U TIOBCeTHEBHO KU3HU:

JUISL icCTieToBaHMs (MOJITTMPOBAHHSI) HECTIOXKHBIX IMPAKTUUECKUX CUTYalli Ha
OCHOBE M3YYCHHBIX (pOPMYI M CBOHCTB (UTryp;

BBIYUCIICHHS JUIMH, IUIOMAeii 1 00beMOB PeabHBIX 00BEKTOB MPH PELICHUN
MIPaKTHYECKUX 3a]1a4, UCTIONB3Ys IPH HEOOXOMMMOCTH CIIPABOYHUKH H
BBIUUCIIUTENILHBIE YCTPOUCTBA.

3. Pacnipenesienne oueHUBAHNSI Pe3yJIbTATOB 00yUeHHUsI 0 BUAAM KOHTPOJISA

Conepxan PacnpenienieHre THIIOB KOHTPOJBHBIX 3a/IaHUM 110 271eMEHTaM 3HAHUH 1 yMeHHMH.
ue
y4eGHOro
Martepuana
no
nporpamMme
yueOHO
JIUCLUIIINH
bl
3-1 3-2 3-3 3-4 v-1 V-2 V-3 V-4 v-5
Pazmen 1. | 1.1. 1.2. 1.2.
Beenenue | (MuauBumy | JIMKTaHTHI 1.2. Jlukrant
aNbHBIN JIMKTaHTBI bl
orpoc)
JHeiictBuTen
bHBIC YUCIIA
1.2.
JIuKkTaHTHI




Paznen 2. 1.8. 1.1.
JeiictBute | 1.8. 1.1 Ipaxktua | 0.1. (UuauBuny
nbHble | Ilpaktuuec (MupuBuny eckast Pacuernoe aJIbHBIN
4ucia | Kast paborta AJBHBII pabora 3ajaHue 0o1poc)
«Hauucnen ompoc) «Hauncn | (MUamuBuny | [leiictBuren
ne JeiicTBuTen eHUe aNbHast bHBIC YHCIIa
CIIOXKHBIX BHBIC YHCIIA CIIOXKHBI KOHTPOJIbHA
TIPOLIEHTOBY» X st pabora)
TPOLICHT 1.1.
0B» (UupuBuny
aJbHBIN
or1poc)
Jeiicturen
bHBIC YUCIIa
1.8.
IIpakTnuec
Kasi pabota
«Hauucnen
ue
CIIOXKHBIX
HPOLIEHTOB
»
Pazpgen3. | 1.2 Kourponen | Koutponmsn | 1.2. 0.1. Kontpons | Koutpon
VpaBuenust | JIMKTaHTHI ast pabora ast pabora | JluktaHT Pacuernoe Has bHas
" KontponbH | «YpaBHeHHn | «YpaBHEHH | bl 3a/1aHle paboTta paboTta
HEpaBEHCT as paboTa U AU (UupuBuny «YpaBHe | «YpaBHE
Ba. | «YpaBHEHH | HEPaBEHCTB | HEPaBEHCTB anbHast HUS U HUSA U
Cucrembl U a» a» KOHTpOJIbHAa | HEpaBEHC | HepaBEHC
yYpaBHEHUIl | HEpaBEHCTB st paboTta) TBa» TBa»
u a»
HEpaBeHCT 1.2.
B JIMKTaHTBI
KonTponsn
as pabota
«YpaBHEHH
AU
HEPaBEHCTB
a»
Paznen 4. 0.1. Kourponer | Konrpons
Yucnosbie Pacuernoe as pabota Hast
dyHkuMN 3aJjaHue «YpaBHEHH pabora
(UupuBuny AU «YpaBHe
anbHas HEPaBEHCTB HHSA U
KOHTpPOJIbHA a» | HepaBeHC
s pabora) TBa»
Paznmen 5. 1.4. 1.3.KonTtpo 1.3.KonTtpo 1.4. 1.4.
Crenenun | 1.2 KonTponbx 14. JIbHAS JIbHAS Konrtpons | Konrpon
KOpHH. | JIMKTaHTHI as pabora Konrtpon | pabota pabora Hast bHas
Crenennsl | 1.3.Koutpo | «CBolicTBa bHas «Crenennbl | «CreneHHsl | pabora pabora
e GyHKuu | JbHAs (byHKIII» pabora e e «CpoiictB | «CpoiicT
pabora «CBolict | (yHKIHM» byHKIHIY a Ba
«CreneHHbl Ba 1.4. byHKIMI byHKIMH
e GyHKIHn» byHKIMI Kontponen | » »
14. » as pabora Konrtpons | Konrtpon
Kontpomnsu «CBolicTBa Has bHas
as pabora (byHKIII» pabora pabora
«CpoiicTBa «YpaBHe | «YpaBHE
GbyHKIHI» HUA U HUA U
HEpaBeHC | HEpaBeHC
TBa» TBa»
Pazpgen 6. | 1.6. 1.6. 1.6. 1.6.
Axcuomsl | PacuerHo- Pacuerno- Pacuerno- Pacuetno-
crepeomeT | rpaduyecko | rpaduuecko | rpaduuecko rpadudecko
PHH M UX | e 3ajaHue e 3ajaHue e 3aJaHue e 3aJaHue
cnenctBusi | (IIpaktuuec | (Ilpaxtuuec | (ITpaxTtuuec (ITpakTHyec
Kas pabota) | kas pabota) | Kas pabota) Kas paboTa)
« AKCHOMBI | « AKCHOMBI | « AKCHOMBI « AKCHOMBI
CTEepeoMeTp | CTepeoMeTp | cTepeoMeTp cTepeoMeTp
UH H HX HH 1 HX WU U HX UM U UX
CIEICTBHS» | CIHCACTBHS» | CIEICTBHSD) CIIEACTBUS»




Paznen 7. 0.1.
Ioka3zaren Pacuerno
bHAs U e
norapupMu 3ajiaHue
yecKast (UnpuBu
dyHKIHN JlyaJbHas
KOHTPOI
bHas
pabora)

Pazpen8. | 1.7. 1.7. 0.1. 1.7.

Iapamiens | JlaBoparop JlaGopar Pacuerno | JlaGopatop
HOCTh | Has pabota OpHast e Hasi pabora
npsmbeix n | «Ilapamnen pabora 3a7laHue «[Tapaiten
MJIOCKOCTE | BHOCTh «[Tapamn (MnauBu | BHOCTB
H | IpsAMBIX U €IIbHOCTH IyaJbHasi | MpPSIMBIX U
IUI0CKOCTEi HPSIMBIX KOHTPOI IUIOCKOCTEH
» u bHas »
IIOCKOC pabota)
Tel»

Paznen9. | 1.9. 1.9. 1.9.
Iepnenau | JlaGoparop JlaGopatop Jlabopatop
KyJIIpHOCT | Has pabota Has pabota Hasi paboTa

b rpambix | «[lepnenau «[lepnienn «[lepnennun

U | KyJSIpHOCTB KYJISIPHOCTD KyJIIPHOCTh
IUIOCKOCTE | HPSIMBIX U HPSIMBIX U HPSIMBIX U
# | ruockocreit IocKocTeit TIocKocTel
» » »
Pazmen 10. | 1.14. 1.14. 1.15. 1.14. 1.15. 1.15.
Tpuronome | KoHTponsh KonTponsn IIpakTuuec KonTponsn IIpakTryec ITpaktruec
Tpust | as pabora as pabora Kas pabota ast pabota Kast pabora Kast padora
«Tpuronom «Tpuronom | «TpuroHom «Tpuronom | «Tpuronom «Tpuronom
eTpUYECKHE | eTPUYECKHE | eTpUYecKUe eTPUYECKHE | eTPUYECKHE eTpuyYecKHe
TOXIECTBA» TOXIECTBA» ypaBHeHum) TOXIECTBA» ypaBHeHl/lfl)) ypaBHeHMﬂ»
1.15. 1.15. 1.15.
IIpakTHuec IIpakTuuec [IpakTuyec
Kas pabota Kas pabota Kas pabota
«Tpuronom | «Tpuronom «Tpuronom
eTPUUECKHE | eTpUUYECKHE eTpHYecKue
YpaBHEHHUsS» | ypaBHEHHUs» ypaBHEHUS»
Pazmen 11. | 1.19. 1.19. 1.19. 1.19.
Msuororpa | 3auerHas 3auerHas 3ayerHas 3auerHas
HHUKH | HPAKTHYECcK HPAaKTUYECK HPAKTUYECK IPAKTHYECK
as pabora as pabora as pabota as pabota
«MHororpa «MHororpa «MHuororpa «MHuororpa
HHUKI» HHUKI» HHUKH» HHUKH»
Pazmen 12. | 1.10. 1.12. 113 113 | 1.12. 1.10. 1.10.
IIpousBoan | YcTHbIH I'padmueck Tpaktuuec | Ilpaktnu | I'paduueck | YcTHbIi YcrHblit
as | ompoc ast Kast paboTa eckas | as omnpoc omnpoc
1.12. npaktadeck | (IIpumenen pabora | mpaktmueck | 1.12. 1.12.
I'padmueck | as pabora ue | (Ilpumen | asg pabora I'padpmueck | I'paduuec
as «Mccaenos TIPOU3BOIH enue | «Mcenenos as Kas
MPaKTHYeCK | aHHE H Ol B | IpPOHM3BO | aHHE U IPAKTUYECK | MpaKTUue
as paboTa MIOCTPOEHHE TEXHHKE U JIHOH B | mocTpoeHHe | as pabora cKast
«Hccnenos rpa¢ukoB TEOMETPHU TEXHUKE | Tpad)KOB «Hccnenos pabora
aHue u GbyHKUIMID» u | yHKumi» aHMe U «Hccneno
MOCTPOCHUE reoMeTp 1.13 | nmocrpoeHue | BaHHE U
rpadukoB uu TIpakTuuec | rpaduxoB MIOCTPOCH
GbyHKUIMI» Kas pabota | (QyHKUHMID» ue
113 (ITpumenen 1.13 | rpaduxos
IIpaxtuaec ne Tpaktnuec | ¢yHxumit
Kasi pabora TIPOU3BOIH Kas pabota | »
(ITpumenen oii B | (Ilpumenen 113
ue TEXHUKE U ne | Ilpaktuue
MIPOH3BOIH TeOMETpHI IPOHU3BOIH cKast
oii B oii B pabora
TeXHHUKE U texuuke n | (IIpumene
reOMeTpHHI TeOMETPHI HHE
IPOU3BOL
HOH B
TeXHHUKE U
TeOMETpH

"




Pazmen 13. | 1.19. 1.19. 1.19.
Bekrops! | 3auerHas 3aueTHas 3auerHas
MIPaKTHIECK HPAKTHIECK HIPaKTHYECK
ast pabora as pabotra as pabora
«MHororpa «MHororpa «MHororpa
HHHKI» HHUKID» HHUKI»
Paznen 14. | 1.16 1.18. 1.17. 1.17. Tect 1.16 1.16 1.18.
ITepsoobpa | Pacuernoe Konrtponen | Tect 1.18. Pacuernoe Pacuerno | Konrtpon
3Has U | 3a7aHHe ast pabota 1.18. KonrtponsH | 3aganue €3ajaHue | bHas
unterpan | «Mnrerpup «lIpumenen | Konrpom | aspabora «HHTerpup «MHTerpu | pabota
OBaHUE) ue bHas «[IpumeHeH | oBaHHE» poBanue» | «llpumen
1.17. Tecr uHTErpana» | pabora ue 1.17. Tecr 1.17. eHue
1.18. «IIpume UHTErpaa» Tect UHTErpal
KoHTtponsx HEHHE a»
ast pabota HHTerpal
«IIpumeHen a»
ue
HHTerpaia»

Pazmen 15. | 1.20. 1.20. 1.20. 0.1.
Humunap, | Ipaxruuec Ipaktnu | IMpakTtuuec Pacuernoe
KOHyc u | Kas paboTa eckas Kast pabota 3aj1aHue

map | «O0beMsl pabora «O0BeMBI (UunuBuny
Tel. «O6BeM Tel. ajibHas
Ipunoxenu bl TEIL Tpunoxen KOHTpOJIbHA
e.» TIpunox ue.» s pabora)
€HUE.» 1.20.
IpakTuuec
Kas pabora
«O0BeMBbI
Tel.
[punoxenn
e
Pazmen 16. | 1.21 1.21 1.21 0.1.
Teopust | KoHTposbH KonTponsn KonTponsn Pacuetno
BEpOATHOC | as paboTa ast pabora ast pabora e
THU | (JOMaIIHSSA (nomaurHss (nomaurHss 3a/jaHue
matematny | ) «Teopus ) «Teopus ) «Teopus (MuauBu
eckasi | BepOSTHOCT BEPOATHOCT BEPOATHOCT TlyabHas
CTAaTUCTHKA | U U uu uu KOHTPOI
MaTeMaTH4e MaTeMaTH4e MaTeMaTH4 bHas
cKast cKas eckas pabota)
CTaTUCTHKA CTaTHCTHKA CTaTHUCTHKA
» » »

4.PacnipenesieHue OlleHUBAHUS Pe3y/JbTATOB 00yUYeHHUSs 10 BUAAM aATTeCTAIUN

HaumeHnoBaHme 3jieMeHTAa
YMeHHH WK 3HAHUI

Buanl arrecranun

Tekymuii KOHTPOJIb

IIpomexxyrounas
aTTecTanus

3-1.3HaueHue
MaTeMaTH4eCKON HayKu
JUIS pellieHus 3a1a4,
BO3ZHUKAIOIINX B TEOPHH
Y TIPAKTHKE; MUPOTY U B
TO K€ BpeMsi
OTPaHUYEHHOCTh
MIPUMEHEHHS
MaTeMaTUYECKHUX
METOJIOB K aHAIH3Y U

TectupoBanue
KounponwHnas paborta
Pacuernsbie 3ananus
[IpakTuueckas pabora

HuddepennunpoBaHHbIi 3a4eT
(KonposnbHas pabota)
DK3aMeHaIlMOHHBIE 3aaHus




HCCIIEIOBAHUIO
MPOLECCOB U SIBJICHUI B
npupoje u oOIIecTBe;

3-2. 3Ha4yeHHe NPaKTUKU
U BOIIPOCOB,
BO3HHUKAIOIIUX B CAMOM
MaTE€MAaTHUKe JJIs
dbopMHUpOBaHHS U
pa3BuUTHUA
MaTE€MaTHYECKOU HAYKH;
HCTOPHIO PA3BUTHS
IIOHATHUS YUCIIA,
CO3J1aHus
MaTE€MaTHYECKOTO
aHaJIN3a, BOSHUKHOBEHUS
U pa3BUTHUS T€OMETPUH;

TectupoBanue
Konpounbhas pabota
PacuerHsble 3a1anus
[IpakTnueckas padbora

JuddepeHurpoBaHHbIi 3a4eT
(KonpousHast pabora)
OK3aMEeHallMOHHbIE 331aHUS

3-3. YHuBepcaJlbHbIH
XapakTep 3aKOHOB JIOTUKU
MaTeMaTHIECKUX
pacCcyXJIeHU!, UX
MPUMEHUMOCTH BO BCEX
o0JacTsx 4yeaoBeuecKon
JeSATEbHOCTH

TectupoBanue
KonponpHnas paborta
Pacuernrie 3amanus
[IpakTnueckas pabora
Onpoc

JuddepenurpoBaHHbIii 3a4eT
(Konpouphas pabora)
DK3aMeHallMOHHEIE 3aJaHU

3-4. BeposTHOCTHBIN
XapakTep pazIuyHbIX
MIPOLIECCOB

OKPY’KaIOILIEro MUPAa;

TectupoBanue
KonpospHas padota
Pacuernnie 3amanmns
[IpakTrueckas pabota

DK3aMeHalMOHHEIE 3aJaHUs

Y-1. Aareopa

TectupoBanue
KonponsHas pabora
Pacuernblie 3ananus
[TpakTuueckas paboTa
Onpoc

HuddepenumpoBannbIii 3a4eT
(KonpomnsHas pabora)
DK3aMEHAIMOHHBIC 3aaHuUs

V-2. ®OyHKIUM U

TectupoBanue

HuddepenunpoBanHbIi 3a4eT

rpaduku KonpospHas padoTa (KonpomnsHas pabora)
PacuerHnble 3a1anus DK3aMeHallMOHHbBIE 3a/IaHUS
[TpakTnueckas pabora
¥Y-3. Hauaaa TectupoBanue HuddepenumpoBaHHbIi 3a4eT

MAaTEMATHYCCKOI'0 aHAJIN3a

Kounponwhas paborta
Pacuernble 3amanus
[TpakTnueckas pabora

(KonpombpHas pabora)
DK3aMeHaIMOHHbIE 33/1aHUS

Y-4. YpaBHenus u
HepaBeHCTBa

TectupoBanue
KounponwHnas paborta
Pacuernsbie 3ananus
[TpakTuueckas pabora

HuddepenurpoBaHHbIi 3a4eT
(KonposnbHas pabota)
DK3aMeHaIlMOHHBIE 3aaHUs

Y-5. I'eomerpus

TectupoBanue
Konpounbhas pabota
PacuerHble 3a1aHu
[IpakTuyeckas pabora

JuddepeHnnpoBaHHbIN 3a4eT
(KonponbHas pabota)
OK3aMeHaIlMOHHBIE 3aaHus




[MpomexyrouHast arrectanus Y4eOHOTO Kypca MaTeMaTHKU OCYIIECTBISIETCS —uepe3
MaTeMaTUYeCKUEe JTUKTAHThI, CAMOCTOATENIbHBIE PabOThI, KOHTPOJIbHBIE PAa0OTHl MO pasienam
y4e0OHOTo MaTepuasa, TeCThI.

[Ipemnararorcst yqamumcsi pa3HOYPOBHEBBIE TECTHI, T.€. CIIUCOK 3aJaHU JETUTCS Ha JIBE
4acTH — 00s3aTeNbHYIO U HeoOs3aTenbHyl0. O0s3aTeNbHBIN YPOBEHb 00ecIieunBacT 0a30BbIC
3HAHUS TS II00oro yueHuka. Heobs3arenpHas 4acTh paccynTana Ha Oosiee riry0oKrue 3HaAHUS
Tembl. L{enp: crmocoO6cTBOBaTh Pa3BUTHIO YCTOMYHMBOTO YMEHHS U 3HAHHS COTJIACHO JKEJIAaHUAM U
BO3MOJKHOCTSIM YYaIIIHXCSL.

3amaHus Ui YCTHOTO M IHUCBMEHHOTO OIPOCa YYAIUXCS COCTOSIT M3 TEOPETHUECKUX
BOTIPOCOB H 3a/1a4.

OTBeT Ha TEOPETUYECKUN BONPOC CUHTACTCSI OE3yNpPEedHBbIM, €CIIH MO0 CBOEMY COJEPIKAHHIO
MIOJTHOCTBIO COOTBETCTBYET BOIPOCY, COJEPKHUT BCE HEOOXOAMMBIE TEOpEeTHYeCKHe (aKThl H
000CHOBaHHBIC BBIBOJIbI, @ €r0 M3JI0)KCHUE U NMHUChbMEHHAS 3alliCh MAaTEMATHYECKU TPAMOTHBI U
OTIIMYAIOTCS MTOCIIE0BATEILHOCTHIO U AKKYPAaTHOCTBIO.

Pemenue 3amaun cunraeTcst 0e3yrmpeyHbIM, €CITU MPABUIIBHO BBEIOPaH CIOCO0 penieHus, caMmo
peLICHHE COTPOBOKAACTCS HEOOXOIMMBIMUA OOBSICHEHUSIMH, BEPHO BBIIIOJIHEHBI HY)KHBIC BBIUHC-
JICHHS U TIpe0Opa30BaHMsI, IOJYYEH BEPHBIA OTBET, MMOCIEAOBATEIIHHO 3aIMCAHO PELICHHE.

OneHka oTBeTa ydYamlerocs MpPH YCTHOM U MHUCBMEHHOM OIPOCE IPOBOJUTCS IO
NATHOAJUIBHOW CHCTeME, T. €. 3a OTBET BBICTABISETCS OJHA W3 OTMeTok: 1 (mioxo), 2
(HEyTOBIETBOPUTENHHO), 3  (YIOBIETBOPUTETHHO), 4 (XOPOIIO), 5 (OTJIMYHO).

5. PacnipeniesieHue THIOB M KOJIMY€CTBA KOHTPOJIbHBIX 3aJaHMIl 110 3JIeMEeHTaM 3HAHUIN H
YMEHHUI, KOHTPOJMPYEMBbIX HA NIPOMEKYTOYHOM aTTeCTAllUH.

Copepxanue Pacnipenenenye THIIOB KOHTPOJILHBIX 3a/laHUM 110 3JIEMEHTaM 3HAHUH U yMEHHUH.
yueOHOro
MaTepHaJia no
nporpamme
yuedHoit
JAUCHHILTHHBI

OILECTBE;
il XapakTep 3aKOHOB JIOTHKHM MATEMAaTHUYECKHX PACCYKIECHUH, UX

(bopMHpPOBaHHS U
Y-1. Aaredpa
Y-5. T'eomeTtpust

Pa3BUTHA MATEMAaTUICCKOW HAYKHW; UCTOPUIO PA3BUTHUA IIOHATHUS YMCJia, CO31aHUA MaTEMAaTUIYCCKOr O

HCCIICJOBAHUIO MPOLIECCOB U SBJICHUIN B IIPUPOJIE U O
Y-2. ®yukuuu v rpapuku

Y-4. YpaBHeHUs] U HEPABEHCTBA

, BOBHUKAIOIIUX B CAMOM MaTeMaTHKe JIJIsl
YV-3. Hauayia MaTeMaTH4eCKOI0 aHAIH3a

aHaJiu3a, BOSBHUKHOBCHUSA U PAa3BUTHUA TCOMETPHUH,

MPUMEHHMOCTb BO BCEX 00JIACTAX YEJIOBEUECKOH AeATeNbHOCTH

3-4. BeposATHOCTHBIN XapaKTep passIMYHbIX [IPOLIECCOB OKPYKAIOILETO MUPA;

LIKPOTY U B TO K€ BPEMsl OTPaHUYCHHOCTH IPHMEHEHHUSI MATEMAaTHYECKUX METOI0B K aHAJIN3Y
3-3. YHuBepcaabHbI

3-1.3HaueHne MaTEMATHYCCKOM HayKU JUTA pEIICHUA 3a4a4, BO3SHUKAKOIIMX B TCOPUU U IPAKTUKE,

3-2. 3HaueHue NPaKTUKU ¥ BOIIPOCOB




Pazpnen 1. 0.1. 9K3aMEHAIHO | JK3aMCHAIIOHH
BBenenue Pacuernoe HHBIH BIif BOIIPOC
3aJlaHue BOIPOC (ycrHblii oTBET
(MupuBunya (ycrHblii 1-2
JIbHAs orser 1-2
KOHTPOJIbHA
s pabota)
Anddepenn
HMPOBaHHBII
3a4yer
Paznen 2. 0.1.
JleiicTBUTEIBLH Pacuerno
ble YucIa € 3a71aHKe
(UupuBun
yasbHas
KOHTPOJIb
Hasl
pabota)
Huddepe
HIIMPOBaH
HbIH 3auer
Pa3znen 4. Ox3ameHan | sk3ameHanuonH | 0.1. 9K3aMEHAL[MOHH | 3K3aMeHa
Yucaosble OHHOE bIii BONIPOC Pacuernoe bIif BOIIPOC LMOHHBII
yHkuuu 3a/laHHe (ycrHblit oTBET 3a/1aHle (ycrHblit oTBET BOIPOC
(ycrHblit 1-10 (MuguBunya | 1-10 (ycTHblii
otser 10-14 JIbHAs orser 20
KOHTpOJIbHAs
paboTta)
Huddepenn
UPOBaHHBIN
3a4er
Paznen 3. Ok3aMeHaly | SK3aMEHalMOHH 9K3aMEHAL[MOHH | 3K3aMeHa 0.1.
Ypasuenusi u OHHOE bIf BOIIPOC blif Bompoc LMOHHBIH Pacuetno
HepaBeHCTBA. 3aJjaHue (ycrHblit oTBET (ycTHblii oTBET BOIIPOC € 3aj71aHue
Cucremst (ycrHbli 1-15 1-15 (ycTHbIi (MupuBun
yYPaBHeHU# n oreer 31-40 orBer 22 yanbHas
HEpPaBeHCTB 0.1. KOHTPOJIb
Pacuerno Has
€ 3a71aHKe pabota)
(UuauBun
yasbHast Huddepe
KOHTPOJIb HIIUPOBaH
Has HBIH 3aueT
pabota)
Hubdepe
HIMPOBAH
HBIA 334€T
Pazpnea S. Ok3amenanu | 0.1. PacuerHoe 0.1. 0.1.
CreneHu u OHHOE 3a/laHue Pacuerno Pacuerno
KOPHH. 3ajaHue (MuauBumyans e 3aJaHHe € 3aJjaHue
CreneHHble (ycrHblit Hast (UuauBun (UuouBun
ynxuun OTBET KOHTPOJIbHAs yanbHast yanpHast
JOMAIIIHSS pabora) KOHTPOIIb KOHTPOJIb
KOHTPOJIbHA Hast Has
st pabota 1o Juddepenunpo pabota) pabota)
TEOPHH BaHHBIN 3a4eT
BEPOSTHOCT Huddepe Huddepe
u HIMPOBAaH HIIUPOBAH
HBIN 3a4€T HBI{ 3aueT
Pazpnea 6.
AKCHOMBI
cTepeoMeTpHU
H uX
cJ1eACTBHS
Pazpnen 7. 0.1.
IlokazarenbHa Pacuerno
U e 3ajlaHue
Jorapudmuyec (UMuauBu
Kasg pyHKIuH ayanbHast
KOHTPOJI
bHast
pa6ora)
Pazpnen 8. DK3aMeHalHoH 9K3aMEHAI[HOHH | YK3aMeHa
TMapannenasHoc HOE 3a/1aHue Bl BOTIpOC IIMOHHBIN
Th NPSAMBIX U (ycTHBIH OTBET (ycTHBIH OTBET BOIIPOC
ILIOCKOCTEel 40-46 22,23,25 (ycTHbIi

OTBET




26,27

Paznen 9. DKk3aMeHanu DK3aMeHa 0.1.
IlepneHauKyJas OHHOE LHOHHOE Pacuerno
pHOCTH 3aJ]aHue 3ajaHue € 3aj1aHue
NPSMBIX U (UnpuBun
ILIOCKOCTei yaJibHast
KOHTPOJIb
Hast
pabora)
HNuddepe
HIMPOBaH
HBII 3a4eT
Paznen 10. Ok3amena | 0.1. Ox3ameHa | Dk3ameHa | Dk3aMeHa
TpuroHomeTpu LHOHHOE PacyeTHO | LHOHHOE LHOHHOE LUOHHOE
s 3aj1aHKe e 3aJaHue | 3ajJaHue 3aj1aHue 3aaHue
(UnguBun
AyajabHasi
KOHTPOJI
bHast
pa6ora)
Paznen 11. Dk3ameHa | Dk3ameHa | Dk3aMeHa 0.1.
MHororpansu [HOHHOE LHOHHOE LHOHHOE Pacuerno
KH 3aJ]aHue 3a1aHue 3ajaHue € 3aJlaHne
[€%8:8:3%:370: ¢
yaJbHast
KOHTPOJIb
Hast
pabota)
HAuddepe
HIPOBaH
HBIW 3a4eT
DKk3ameHa
LIMOHHOE
3ajaHue
Pa3znen 12. Ok3aMeHanu | DK3aMeHaIMOH DK3aMeHanu 0.1. 0.1. 0.1. 0.1.
IlpousBoanas OHHOE HOE 3aJlaHue OHHOE Pacuerno Pacuerno Pacuerno Pacuerno
3aJjaHue 3aJjaHue €3ajaHue | e3aJaHue | €3aJaHue | € 3aJaHue
(Uumuun | (MaguBua | (MuguBun | (MuauBun
yasbHast yasbHast yasbHas yasbHas
KOHTPOJIb KOHTPOJIb KOHTPOJIb KOHTPOJIb
Hast Hast Hast Hast
pabota) pabota) pabota) pabota)
HMuddepe
HIIMPOBaH
HBIH 3a4eT
Paznea 13. 0.1. Pacuernoe 0.1.
BexTopsl 3a/laHle Pacuetno
(MupuBumyans € 3a71aHue
Hast (UuouBug
KOHTPOJIbHAs yajbHas
pabora) KOHTPOJIb
Hast
Juddepenunpo pabota)
BaHHBIN 3a4eT
Huddepe
HIIMPOBaH
HBII 3a4eT
Pasznea 14. 0.1. DK3aMeHaLH 0.1. 0.1. 0.1.
IlepBoodpa3na | PacuerHoe OHHOE Pacuerno Pacuerno Pacuerno
sl M HHTErpaJj 3aJaHHe 3aJjaHue e3ajaHue | e3ajaHHe | ¢ 3aJaHue
(MuauBuny (UupuBun | (MeguBup | (MuouBug
ajbHas yaJbHas yaJbHas yaJbHas
KOHTPOJIbH KOHTPOJIb KOHTPOJIb KOHTPOJIb
asi padora) Hast Hast Hast
DK3aMeHalu paboTa) pabota) pabota)
OHHOE
3aJjaHue Huddepe | duddepe | Huddepe
HIMPOBaH | HIMPOBAaH | HIMPOBaH
HBI 3a4€T | HBIM 3a4eT | HBIA 3a4eT
Pasznea 15. 0.1. 0.1. DK3aMeHa 0.1.
Ouaungp, Pacuernoe Pacuernoe IIUOHHOE Pacuerno
KOHYC U 1Iap 3aJjaHue 3aJjaHue 3aJaHue € 3a7aHue
(MupuBumya (MupmBumya (UnpuBun
JIbHAS JIbHAS yaJbHast
KOHTpOJIbHA KOHTpOJIbHAS KOHTPOJIb
st pabota) pabora) Hast

pabota)




Huddepenn Huddepen
HWPOBaHHBIN HMPOBaHHBIN Huddepe
3auer 3auer HIMPOBaH
HBII 3a49eT
Paznen 16. 0.1. DK3aMeHaIMoH DK3aMeHaIu DK3aMeHaIMOH 0.1. 0.1. 0.1.
Teopust PacueTHnoe HOE 3a/IaHue OHHOE HOE 3a/laHue Pacuerno Pacuerno Pacuerno
BEPOSITHOCTH U | 3ajaHue 3a/laHne € 3aJJaHne e3ajaHue | e3ajaHue
MaTeMaTH4YecK MuauBuay (UupuBun | (MaguBupn | (MeIuBug
asi CTATUCTHKA | ajbHasi yaJbHast yaJbHast yaJbHast
KOHTPOJIbH KOHTPOJIb KOHTPOJIb KOHTPOJIb
asi padora) Has Has Hasl
pabota) pabora) pabora)
Muddepe | Muddepe | Huddepe
HIMPOBaH | HIUPOBaH | HIIMPOBAH
HBII 3a4eT | HBIMA 3a4eT | HBIH 3a4eT

Bapuanr 1
Yacrs 1

6. CTpyKTYpa KOHTPOJILHOTO 3aJaHUS
0.1. PacuetrHoe 3ananue (MHnauBuayajJbHasi KOHTPOJbHAas padora)
0. 1.TekcT 3aganusa

1.B Ta6J'II/II_[e IMPUBCACHBI JaHHBIC O YMCJICHHOCTH HACCIICHHUA YCTBIPEX CTpaH JlaTnHCKOM
AMepI/IKI/I. Kakas n3 sTux CTpaH UMCCT Ooubliiee HacejIeHue?

Crtpana

[Tanama

CasibBaziop

I'saTremaia

Kocra-Puxka

Hacenenwue, yed.

2,9-10°

6,4 - 10°

1,17 - 107

4,1-10°

1) [Tanama; 2) CanbBazgop; 3) I'Batemana; 4) Kocra-Puxa.
2. 151 IpUTOTOBJICHUS OTBApa U3 JICKAPCTBEHHBIX TPAB B3sUIM IBETKH POMAILKH U IIajides B
otHomeHuu 3 : 4. Kakoif mpuMepHO MPOIIEHT B ATON CMECH COCTABJISIFOT LIBETKU POMAIIIKH?

1) 0,43%;

2) 43%;

3) 57%;

4) 0,57%.

3. Ha xoopaunatHoii npsimoit otMeuensl Touku A, B, C, D. OnHa u3 HUX COOTBETCTBYET YHCITY

V30 . Kakas >To Touka?




D C B A
° * * *—+ '
5 6 T X

1) Touka D; 2) Touka C; 3) Touka B; 4) Touxa A.
4. HaiimuTe 3Hau€HUE BBIPAKECHUS

2,3x3-35x + 4 mpu x = 1.

Ortser:

5. CooTHecUTE KaXx10€ BhIPAXKEHUE C MHOYKECTBOM 3HAUEHUM MEpEMEHHOM X, IPU KOTOPBIX OHO
HMMEET CMBICIL.

x+4

A 3 Dxz-4
X

B) x+4: 2)x#—4umm x #0;

L
B) * (x+4) ; 3) x — nr060€ Yuco.
Ortger:

A b B . n

6. Kakoe n3 cnepyromux BeIpaxkeHU# paBHO npou3seaeHuto 1000 - 10™?
1) 10 2)10"*3  3)1000%  4) 10000".

m m? —n?

7. Yupocrute Beipakenne SM+3n  4mn

OtBer:

8. Kakoil u3 crnenyronux KBagpaTHbIX TPEXWICHOB HEJIb3s Pa3JIOKUTh Ha JIMHEHHBIE
MHOXKHUTEIN?

1)x?+20x+100; 2)x?—4x+3; 3)x>+3x+10; 4)x*—5x+ 1.

9. Pemure ypaBHenue 10 +4 (—x — 1) =3x + 5.

Orser:

10. ITpouunTaiite 3amauy.

ITnomans IpsAMOyroaspHNKa paBHa 180 cM2, Ipu 3TOM OJIHA U3 CTOPOH Ha 3 ¢M GOJIbIIE JAPYrOH.
Uemy paBHBI CTOPOHBI 3TOTO NMPSMOYTOJIbHUKA?

CocraBbTe ypaBHEHHE I10 YCIOBUIO 33/1a4M, 0003HaYNB OYKBOH X JUIMHY OOJIbIIEH CTOPOHBI.
OtBer:

11. OKpyXHOCTB, H300paXkeHHAas Ha PUCYHKE, 3a1aeTcsl ypaBHeHHeM X2 + y> = 1. Mcnons3sys
3TOT PUCYHOK, OIIPENIEIUTE, KaKasi U3 3TUX CUCTEM YpaBHEHHI HE HMEET pelICHHI.

1) x*Hy*=1,
1

. YA
2) x2$y?P=1, CT T Tal T
YFX
3) xX*fy?=1, T 7 T\
yI2-X; ' | 0 T T2
4) X4y =1, \ IE
=1 N4
12. 3anjcaHbl HECKOJIBKO L L MOCJIEI0OBATENIbHBIX
YJIEHOB F€OMETPUYECKOM MPOTPECCUH:
1
e, =4 -2: X; 2;....

Haiinute unen nporpeccun, 0003HaueHHbIN OYKBOH X.
Ortser:



13. Ha pucynke u3o0paxen rpapuk QyHKIME y = —x> + 3X. VcHonb3ys pUCyHOK, peIuTe
HEPaBEHCTBO — X> > -3X.

4 4
——m<-=n
4) 7 [
15. ®yukiuu 3aaanbl GopMyIamu:
A) y=x%+4x;
2

b) x5

B) y=x?-6x;

INy=2x-5.

Haiigure B aTOM nepeune GyHKINHU, IpadUKU KOTOPHIX MIPOXOIAT Yepe3 Hauano KOOpAUHAT.

1) b, B; 3)Ab;

2) A, B; 4) AB,I'.

16. JIse rpynmsl TypucToB — A 1 b — Beinm ¢ Typ6a3sl «FOxHas» U IpOILUIH IO OJHOMY U TOMY
e MapmpyTy A0 TypOassl «CeBepHasi». Ha pucyHke n3o0pakeHbl TpaduKy WX IBUKCHHS.
Kakast u3 AByX rpymnm npoiuia Mapupyt OblcTpee U Ha CKOJIbKO YacoB?

Orser:

17. B mIKOJLHBIX paHOHHBIX COPEBHOBAHUSX 10 OACKETOOJY Y4aCTBOBAJIM 7 KOMaH, IPUIEM
KaKJasi KOMaHJa chirpaja ¢ Kaxaou mo oJaHoi urpe. CKoJIbKO BCEro Urp ObUIO CHIrpaHo?
Otser:

18. 3anmucana ctouMocTh (B pyOIisix) TIa3UPOBaHHBIX CHIPKOB «CIaJIKOekKKa» B MarazuHax
Mukpopaiona: 20; 14; 22; 17; 23; 16; 21. Ha ckosbko oTiimuaeTcs cpeanee apupmeTnaeckoe
3TOTO HAOOpa YKMCEI OT €r0 MEIUAHbBI?

OrtBert:

Yacrs 2
IIpu BeimosiHeHNY 3ananuii 19-23 ucnone3yiite oTAenbHBIN TUCT. CHaYasIa yKa)KUTe HOMEP
3aJlaHus, a 3aTEM 3alMILUTE €TO PEIICHHUE.

8 1 x—5
+

19. Pemnre ypaBHEeHueE: x*-16 x+4 x-4,



20. 3anumuTe ypaBHeHHE IpsAMOi, mpoxo el uepes Touku A (—14; -3) u B (20; 14).
B kaxoii Touke 3Ta npsiMas rnepecekaer och X?

9a¢* -9’ +b—a

21. Cokparure apo0b: 1-9b-9% |
22. Ilepcuxu nonemesenu Ha 20%. CKOIbKO NEPCUKOB MOYKHO TEIEPb KYIIUTh Ha T€ XKE JIEHbIH,
Ha KOTOpbI€ paHbllle nokynaimu 12 kr?
23. [pu KaKuX 3HAYCHUSX P IpsAMast y = p UIMEET TP OOII1e TOUKH ¢ rpadukoM QyHKnuu y = f
(x), eciu
f(x)= x(x—2),ecmux>0,

X (2]- x), ecu x < 0?

Bapuanr 2

Yacrs 1

1. B Tabnuue npuBeneHbl JaHHBIE O YUCIIEHHOCTH HaceleHus yeTbipex crpad Adpuku. Kakas u3
9THX CTpaH UMEET MEHbllIee HaceJIeHue?

Crpana Konro AHrona Hurep bypyHnn

Hacenenue, uel. 3,1-108 1,35 - 107 1,12 - 107 6,5 - 106

1) Bypynau;  2) Hurep;  3) Aurona;  4) Konro.

2. IlpunpaBa U3 CylmIeHbIX TPAB COCTOUT U3 JINCTHEB METPYIIKU U CENIbIEPES B OTHOLIECHNH 7 : 2.
Kaxo# npumMepHO IPOLIEHT B 3TOM CMECU COCTABIISIFOT JINCThS Cellbiepesi?

1) 0,78%; 2) 78%; 3) 22%; 4) 0,22%.

3. Ha koopauHatHoM npsaMoit otMedeHbl Toukd M, N, P, Q. OHa U3 HUX COOTBETCTBYET UUCITY

V85 . Kakas »To Touka?
Q P N M

} } =

8 9 10 X

1) Touka M;  2) Touka N;  3) Touka P; 4) Touxka Q.
4. Haiinute 3Ha4Y€HHUE BbIPOKEHUS

~3,5x3-0,4x%+2 mpu X = 1.

OrTBer:

5. CooTHecHTe KaXX10€ BBIPAXKCHUE C MHOXKXCCTBOM 3HA4YCHMI HCpCMeHHOﬁ a, I[IpU KOTOPBIX OHO
HUMCECT CMBICII.

10

A) @a=1. 1)a=0;

a-1
b) a ; 2)az0wmwma=1,

a(a—1)
B) 10 3) a — mr060€ YucIo.

A B B Ortser:
7

6. Kakoe 13 ciie/IyfoluX BEIpaKeHnii passo apoou 49 ?

: E]n
1) 7% 2)(7 L YTy AT




2
7. Vipoctute soipakerme X 5V 10Y

OrtBerT:

8. Kakoii u3 cnenyromux KBaJpaTHbIX TPEXWIEHOB HEJb3s PA3JI0KUTh HA JIMHEWHBIE
MHOKHUTEIH?

1) x>-5x+10; 2)x*—2x+1; 3)x*-3x+2; 4)x>-Tx+2.

9. Pemnre ypaBuenue 8 — 2(5x + 3) = 4x + 7.

Ortger:

10. IIpouwnraiite 3agauy.

ITnomans IpsAMOYroabpHUKa paBHa 192 cM2 pu 3TOM 01HA U3 CTOPOH Ha 4 ¢M GOJIbIIE JAPYrOH.
UYemy paBHbBI CTOPOHBI 3TOT0 NMPSAMOYTOJIbHUKA?

CocraBpTe ypaBHEHHE I10 YCIOBHIO 33/1a41, 0003HAUYMB OYKBOH X JJTMHY MEHBIIEH CTOPOHHI.
Ortger:

11. OKpy*KHOCTb, H300paXkeHHAs HA PUCYHKE, 33/1aHa ypaBHEHHEM X2 + Y2 = 4. Vlcromb3ys 3TOT
PUCYHOK, OTIpeIeTIUTE, KaKasi U3 CUCTEM UMEET JIBa PELIECHUsI.

1) x*+y?=4,
y=5+X;
v v .
2)( x2+y?=4, 2
I X+y'=4, N
y=2;
4 X+y =4,

12. 3anummTe HECKOJIBKO MOCIEI0BATEIbHBIX YWICHOB FT€OMETPHUUECKON MTPOTPECCHUHU:
2 18 54

. 5. S X 5 5 )
HaI/II[I/ITe YJICH MPOTpeccun, 0003HAYCHHBIN OYKBOM X.
Orser:

13. Ha pucynke u300paxeH rpaduk GpyHKIMHE y = X> — 6X. MCTI0/B3ys pUCYHOK, PEIINTe
HEpPaBEHCTBO X > 6X.
Orser:
14. O uncnax ¢ u d u3BectHo, uto € > d. Kakoe u3 cieayromux HepaBeHCTBO HEBEPHO?
)e—1>d-4;
2) 7d <7c;
E+2>9+2
4) —20¢ > -20d.

15. ®ynkuuu 3aganel GopMyaamu:

y==
A)y=2x+3;B)y=-4x; B)y=3x-x% 1) X,

Haiinute B 3TOM nepeune GyHKIMH, rpa(pI/IKI/I KOTOPBIX IMPOXOAAT YEPE3 HayaJlo KOOPANHAT.
1) A’ B, B) 3) B7B5
2) A, b; 4) B,I.



16. /IBe rpynmsl TypuctoB — A u b — Bbinuiu ¢ Typ6a3bl «HOkKHAsS» U MPOILIH 10 OAHOMY U TOMY
e MapuIpyty 1o Typ6assl «CeBepHas». Ha pucynke nzo0paxeHsl TpauKi UX TBUKCHUS.
CKOJIBbKO KMJIOMETPOB Ipoluia rpynna b k Tomy MoMeHTy, koraa rpynna A npouuia 15 km?
Ortser:

S, K.MA

21 A | B

|18 | | | | P

|15 | [

17. B yemnuoHnate ropoja no gpyr0oisy yyacTBoBasio 8 KOMaH[, IpUUeM Kaxaas KOMaHa
ChITpaia ¢ Kax 01 1o ogHo# urpe. CKOJIBKO BCETrO0 Urp ObUIO CHITPAHO?

Otsert:

18. 3anucana ctouMocTh (B pyosisix) OyThUIKK Kedupa «MOoJIOUHbIE peKI» B Mara3nHax
MUKpopaioHa: 45; 32; 38; 34; 40; 35; 42. Ha ckoJibkO oTIMYaeTcs cpeHee apuPpmMeTHIecKoe
3TOTO HAOOpa YKMCEI OT €r0 MEIUAHBI?

OtBer:

Yactp 2
[Ipu BemosiHeHUN 3aaaHui 19-23 ucnonp3yite oTaeabHbIN JIUCT. CHaYaIa yKaxuTe HOMEP
3aJlaHus, a 3aTeM 3alUIIUTe €0 PelIeHHUE.
3x+1 2x 3
= +

19. Pemure ypaBHEHHE: x*-1 x-1 x+1,
20. 3anumuTe ypaBHEHHE IPIMOiA, poxo el yepes Touku A (20; 10) u B (—40; -5).
B kakoii Touke 3Ta npsmas nepecekaeT och y?

6y—-6x-1

X+ y+6x*—6y°

21. Cokparure 1poob :
22. CnuBa nopopoxana Ha 30%. CKOJIBKO CIIMBBI MOKHO TENEPb KYIIUTh Ha T€ )K€ JICHbI'U, Ha
KOTOpbIE paHblIe NoKynamu 3,9 kr?
23. [Ipu KkakuX 3HAYEHUSX D MpsiMasi y =p HMEET OJHY OOIIYI0 TOUKY ¢ rpaduxoM (yHKIIUH
y =T (X), ecnu
f(X)= —x(x+4),ecmux>0,

X (x f4), ecmu x <0?

YacTs |

Howmep 1 2 3 4 5 6 7 8 9

3aJaHNs

Bapuant | 3 2 1 -1,8 A3 2 3

1 Bl m-—-n 1
B2 12n 7

Bapuant | 4 3 2 -1,9 A2

2 b1




B3 X+y 3
30y ®
Howmep 10 11 12 13 14 15 16 17 18
3aJaHus
Bapuanr | X2-3x- |3 -1 0;3) 3 2 b;unal | 21 Hal
1 180=0 q
Bapuant | X%+4x- | 2 1,2 (- 4 3 6kv | 28 Ha 0
2 192=0 0;0),
(6; +o0)
YacTts 2
Howmep 3amanus | 19 20 21 22 23
Bapuanr 1 -2 (-8;0) b-a 15 kr (-1,0)
Bapuanr 2 -2 (0;5) 1 3 kT (-o0; -4),(0;
x+y +00)
0.1. Bpemsi Ha BbInoJiHeHHe: 90 MUH.
0.1. ITepeyeHb 00HEKTOB KOHTPOJISI U OLICHKH
HaunmeHoBaHHe 00BEKTOB KOHTPOJISI H OLICHKH OCHOBHBIE [TOKA3aTeJN OLCHKH pe3yJIbTaTa OreHka
3-2. 3HayeHHe NPAKTHKU U BOIIPOCOB, . JlefCTBUTENBHBIE UNCTIA. 5 6amioB
BO3HUKAIOIIMX B CAMOIl MATeMaTHKE JUIst . KopHu 1 cTeneHH.
(opMHPOBaHHUS 1 Pa3BUTHSI MaTEMaTH4ECKOH . Jlorapudm.
HayKH; HCTOPUIO Pa3BUTHS MOHATHS YKCIIa, . ITpeo6pasoBanus MPoCTeHIIIX
CO3J]aHMs MATEMAaTHYECKOI 0 aHAJIN3a, BBIpasKeHHi,
BO3HUKHOBEHHS M Pa3BHTUS T€OMETPUH . OCHOBBI TPHIOHOMETPH.
. TIpomexyTku Bo3pacTaHus U
yObIBaHUS, HauboJIbIIee H HAMMEHbIIICE
3HAYCHHS, TOUKH IKCTpeMyMa (JIOKaJIbHOTO
MaKCHMyMa H MHHHMYMa).
. I'padmueckas uHTEpIIpETALHSL.
. Tlonstue obpatHOl QyHKIMH.
. CrenenHast QyHKIHMSA C
HaTypaJbHBIM IIOKa3aTeneM, e€ CBOicTBa 1
rpadux.
. Hauasya MaTeMaTH4€CKOro aHamM3a
. DneMeHTbl KOMOMHATOPUKU
. T'eomerpus
. IIpsimbie u TJIOCKOCTH B
MIPOCTPAHCTBE.
. MHororpaHHUKH.
. Tena u MOBEPXHOCTH BPAIICHHUSL.
. OObeMBl  TE€I W IUION@AM HX
TIOBEPXHOCTEH.

Perienue 3a1aun cunraeTcst 0e3ynpevyHbIM, €CITH PABUIIBHO BBIOPAH CIIOCOO PELICHHUS, CAMO
pelIeHHe COMPOBOXKIACTCS HEOOXOIUMBIMU OOBSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY)KHBIC BBIYHC-
JIeHUS ¥ TpeoOpa3oBaHMsl, OJTy4YeH BEPHBINA OTBET, MOCIEAOBATEILHO 3aMUCaHO PEIleHUE.

OrneHka oTBeTa y4alierocst mpyu YCTHOM U TUCBMEHHOM OIPOCE MPOBOAUTCS MO MATHOATUIBHON
CHCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA U3 OTMETOK: 1 (M10X0), 2 (HeYAOBIETBOPUTEIHHO),
3 (YHoBIeTBOPUTENHHO), 4 (XOpo11I0), 5 (OTIUYHO).

1.1. (MuauBuayaabHbI onpoc) JleiicTBUTEIbHBIE YHCIA

1. 1.Texkcr 3aganus




1. 3anumuTe necATUYHbIE MPUOIMKEHMsI MppaluoHalpHOro umucia m = 3,1415... no
HEJ0CTaTKy U [0 U30BITKY C TOUHOCTHIO JI0:

2) 0,1; 6) 0,01; ) 0,001.

2. Haiiqure nepBbie TPH JISCITUYHBIX 3HaKa CyMMBI a + b, ecnu:

[N ]

5
a)a=234871...,b=5,63724...;6)a= ?,b=m B)a= \E; b= &: r)a=
“.E; b= NE
3. Haiigute nBa nepBbIX JECSITUUHBIX 3HAaKa IPOU3BENIEHUS a X b, eciu:

2 5
a) a=1,703504..., b = 2,04537..;6) a = 3,b=2;p) a=v2;b= 6 Ma=2:

p=+3.

4, OHpGI[GJ'II/ITB MPUHAIIICIKHOCTDb YUCECJI K YUCIIOBBIM MHOKCCTBAM.

5. Uemy paBeH 31364

6. quy PaBHO 3HAYCHHUEC YU CIIOBOI'O BbIPAKCHUS ?

+[18a

7. YopocTtuTe BhIpaXeHue 2a

8. Kakoe m3 HWKCIIPUBCACHHBIX BBICKA3bIBAaHUM SIBJISICTCS UCTUHHBIM OTHOCHUTEIBHO YpaBHCHUA

Nrxtd= ox?

1) ypaBHeHI/Ie HUMECT OJUH KOPCHb, IPUYCEM OH ITOJIOKUTCIICH.
2) ypaBHeHI/Ie HMECT OJUH KOPCHb, IPUYCM OH OTPULIATCIICH
3) ypaBHeHI/Ie HUMCECT IBa KOPH:, IPUYCM OHHU PA3JIMYHEI 110 3HAKY.



4) VYpaBHEHHE UMEET JIBa KOPHS, IPHYEM OHHU OJIMHAKOBBI TI0 3HAK

1.1. Bpems Ha BbinosiHeHue: 90 MuH.

1.1. IlepeyeHb 00bEKTOB KOHTPOJISI H OLICHKH

HaumeHnoBaHue 00bEKTOB KOHTPOJISA U O CHKU

OCHOBHBIE ITOKa3aTeJN OLICHKH pe3yJibTaTa

OrneHka

HCIIBIC 1 paliliOHAJIbHBIC BBIPAXKECHUS; BCE apI/I(pMeTI/I‘ICCKI/Ie
I[eflcTBPIS[ C I[pOGS[MH; (bOpMyJ'[BI COKPAIIE€HHOI'0 YMHOXKCHHUS; LEIIBIC,
panuoOHaJIbHBIC, KBAAPATHBIC U l'[pOCTeﬁLHP[e UppanuoOHAaJIbHbIC
YpaBHCHUS; pa3JINYHBIC METOABI PCHICHUSA ypaBHeHI/Iﬁ

3HaTh (HOPMYILy COKPALIEHHOIO YMHOXEHUS; MOTYT
COKpalaTh JPOOY ¥ BBINOIHATE BCE ICHCTBHS C
IpOOSIMH.

3HaIOT, KaK pelaTh palMOHalIbHbIE, KBAIPaTHbIE
YPaBHEHUS U NIPOCTEHILIME UPPALIUOHAJIBHBIE,
COCTaBJISITh YPABHEHMUSI 110 YCIOBHIO 3a/1a4U;
UCIIOJIb30BATh ISl HPHOJIMKEHHOTO PELICHUS
YpaBHEHUH rpaguuecKuii METO

5 6ayuioB

PaLII/IOHaJ'ILHOG YUCJIO, IEPUOL, TIEPUOAUYCCKAs Z[p06b, YUCTO-
NEPUOANIECCKAsA, CMEILIAHHO-IICPUOANIECKAsd

3HAIOT NOHSTHS PAYUOHAbHBLE

uucaa, OecKoOHeyHas 0ecamuynas

nepuoouueckas 0pobb. YMEIOT ONpPEAesITh ITOHATHS,
[IPUBOJIUTH JIOKA3aTEIIbCTBA.

VppanuoHanbHble Yrciia, 6ECKOHEYHAs eCATHIHAS TTEPUOIUIECKAsT
Ipobb

3HAIOT NOHATUE UPPAYUOHATILHOE HUCTIO.
YMeroT 00bACHUTD H3Y4YEHHBIE MTOJIOKEHUS Ha
CaMOCTOSITENIBHO MOOOPAHHBIX KOHKPETHBIX
puMepax.

ﬂeﬁCTBHTCHLHLIC Yucia, YucjioBas npsamasi, YuCJIOBBIC HEPABECHCTBA,
YHUCJIOBBIC MPOMEXKYTKH, aKCHOMAaTHKa ﬂeﬁCTBHTeHLHLIX qucemn

3HAIOT 0 IEMMOCTH LIEJIBIX YHCEN; O JIETIEHUH C
ocTaTKoM. MoryT pemars 3aauH ¢
LIEJI0YMCIIEHHBIMU HEU3BECTHBIMU. YMEIOT
OOBACHUTBL U3y4EHHBIE TTOJI0KEHHS HA
CaMOCTOSITENILHO MO 00paHHBIX KOHKPETHBIX
npuMepax.

Mopaynb uncia, CBOMCTBO MOJYyJIeH, HEPABEHCTBA, COIePIKAIINe
MOJyJIb, OKPECTHOCTh TOUKH

3HaIOT OnpeeNIeHne MOAYJIs IeHCTBUTENBHOTO
YHCIIa; MOTYT IPUMEHSATH CBOMCTBA MOAYJIS. YMEIOT
pa3BepHYTO 00OCHOBBIBATH CYX/ICHHS.

JlenyKTUBHBII U HHIYKTHUBHBINA METOJ] PaCcCYXICHUs, TOJIHAs U
HEeToJIHast MHIYKIUS, TPUHLIUI MaTeMaTH4eCKON MHTYKIUH

MoryT npuMeHsTh METOJ] MaTeMaTHYECKOH
MHAYKIMU TIPH JJ0Ka3aTeNbCTBE YHCIOBBIX TOXKAECTB

U HEPABEHCTB.

Pemenune 3agaun cuntaeTcst 0e3ynpeyHbIM, €CITH MPAaBUIHHO BEIOPAH CIIOCOO PENICHHS, CaMO
peleHe COMPOBOXKIACTCS HEOOXOIMMBIMU OOBSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY)KHBIC BBIYHC-
JICHHS ¥ TIPe0Opa30BaHMsI, IOJTYYEH BEPHBIA OTBET, MMOCIEAOBATEIIEHO 3aIMCAHO PEIICHHE.
OreHKa OTBETa YJalIerocst Mpu yCTHOM W TTHCBMEHHOM OIPOCE MPOBOAMTCS TI0 MATHOATUTEHOM
CHUCTEME, T. €. 32 OTBET BBICTABIIICTCS OJTHA U3 OTMETOK: 1 (IJ10X0), 2 (HEYJOBICTBOPHUTEIIBHO),

3 (YyIOBIETBOPHUTENBHO), 4 (XOpoI0), 5 (OTIUYHO).

1.2. IMKTAHTBI
1. 2.TekcT 3apanus

«Apodm»

Boruncinure:

Bapuant 1 BapuanT 2

L. 3 -80; 160- 1

2’.13'193; 2.%*11:

4. 10'52; 4.5-10%;
L 5.5 175 4 T4
(28 a o($08)



VYnpocrure:

7 2
&Eﬂ_zﬂ, &ﬂ_gﬂ,
1 2
9. —m+ -m. 9.m + 1,6m.
2 3
Haiigure:
10. % ot 64; 10. 10% o1 560;
a
11. 50 or 42; 11. T oT 49;
12.0.2 o7 0,7, 12. 0,01 ot 14,

kil
1 =ML,

3
=, —a.
6 4,54 532 6.11.7.0015. 8. % 9. 8 10.56. 11.21. 12.0,14.

Orsersr: 1.15. 2.9. 3.

«Ilnomaau u 06bemMbl. D oOpMyJIbI»

Bapuanr 1
1. Hatinute o ¢opmyse mytu 3Havenue S, eciau v = 12 km/4, t = 240 MUH.
2. Haiigure no popmyrne nmytu 3Hauenue t, ecnu S = 180 m, v =18 m/c.
3. Haiinute no dopmyiie nepumerpa npsiMoyroibHuKa nepumerp P, ecnina =8 cm, b= 6 cm.
4. Haiinute 3Ha4eHue BhIpakenus 52 — 32,
5. Haiinure nutomanp KBajapara, €Cliyd €ro CTOpoHa paBHa 12 cm.
6. HaiinTe muomaap npsMoOyroibHuKa, eciii a = 12 cM, b =7 cMm.

BapuaHnrt 2
1. Haiigure no gopmyrne nytu 3Hauenue S, ecnu v = 15 m/mun, t = 120 c.
2. Haiigure no gopmyre nytu 3Hauenue t, eciau S = 360 kM, v =20 km/4.
3. Haiizute no opmyiie nepumerpa npsiMoyroiipHuka nepumerp P, ecima =12 cm, b=7 cm.
4. HaiijuTe 3Ha4eHHE BhIpaskeHus 62 + 42,
5. Haiinure mutomanp KBajapara, €Cliy €ro CTopoHa pasHa 11 cm.
6. HaiizuTe muiomaap npsiMoyroibHUKa, eciii @ = 8 cm, b = 6 cm.

«/leficTBUA ¢ JeCSI THUHBIMH JIPOOSIMID)
Bapwuanr 1 Bapmuanr 2
Boruncinure:
1.0,14 + 0,06; 1.5,7+0,13;
2.2-0,7, 2.2,85-1,5;
3.100#0,012; 3.0,8+0,5;
4.042:7, 4.05:2;
5.0,4% 5.3,18 - 1,08;
6. 2,06 + 1,04; 6.5,4+0,1;
7.0,05% 7.0,3%
8.4,08 : 4, 8.0,8:0,2;
9.40:0,4; 9.1000:0,01;
10. 200: 0,5; 10.0,1:0,01;
11.0,18: 0,6; 11. 0,02
12.0,3%410 : 100. 12.0,234100 : 10.
«JleiicTBusA ¢ necATHYHBIMU ApodsaMHU. [IpoueHTHI»

Bapwuasr 1 Bapmuanr 2
BrInosHUTE «LEMOUKMY JEUCTBUI:
1. 78:0.2 1. 28+6.2
+ 0,1 10,1

-2,6 : 60



+ 2,15 2

03 -0,25
-0,15; 10,01,

2. 46+22 2. 39+27
10,2 111

-30,5 *13

«0,01; - 2,74;

3. 46+2.2 3.39+27
10,2 111

-30,5 *13

«0,1; - 2,75;

4. 5,510 4, 2-0,6
111 *0,3

+ 0,01 16

+ 2,55. +0,23.

5. Hatigure 50% or:
3wm; 2 u; 1 am; 90°.

6. Hailigure uncio,
ecnu 10% sroro ymncna
paBusl: 0,5; 1; 18.

BbInonHUTE «IEMOoUKy» €U CTBUM:

5. Hatigure 10% ort:
lkr;3p;1lmla.

6. Hatigure uucio,
eciu 25% 3Toro yucna
paBHsl: 5; 0,5; 1,3.

«Cucrema mep»

1.1920 Mun : 4 2'2_F;110a ?'3.52Kr50r
-711050MPIH +15a +190r
7 e : 500 .80

’ — 9w —3kr300rT;
f‘-.GMZOCM .5.600KF120F 6.31:6
131 4 o
+30cm «20 : )
-4 ~1xr10r f5¥50 M
— 1M 60 cm; : 100: ;
7. 1m: 10 8. 2ra: 4 9. 5mv®: 100
+ 30 av? ~20a — 25 cm3
8 115 .5
. 50; - 50 m2; . 8.

1.3.Kontpoabnasi pabdora «CreneHHble PyHKIUN»

1. 3.Teker 3axanus

1.3. Bpemsi Ha BbInosiHeHue: 90 MuH.

1.3. IlepeyeHb 00HEKTOB KOHTPOJIS M OLIEHKH

HaunmeHnoBanue 00bEKTOB KOHTPOJIA U OOCHKA

OCHOBHBIE [TOKA3aTeIH OLICHKH pE3yJbTaTa

OreHKa

YucioBble QyHKIUH

5 6ayuioB

KOpEHb N-if CTENeH! U3 HEOTPULATEIBHOT O YHCTIA, U3BICUCHUE
KOPHSI, TOJKOPEHHOE BBIPA)KEHHUE, IOKa3aTelb KOPHS, PaJHKall

Yuamuecs 3HAIOT X YMEIOT IPAMEHSATh OIpeieNIeHHe KOPHS n-it
CTEIICHH, €r0 CBOKWCTBA; yMEIOT BBIIOJHATH IPEOOPa3OBAHHS
BBIPa)KCHHH, COIePKAIINX PaJHKaIbI, PEIIaTh YPaBHEHHS,
HCIONB3YsI OpeaeIeHne KOpHs N-i CTEeIeHH.

y=4x
dyHKIMS , rpaduk, cBoiicTBa QyHKIMH,

nuddepeHpyemMoctb QyHKIHMU

3HAIOT ¥ YMEIOT IPUMEHSTh CBOMCTBA (HYHKIMI. YMEIOT Ha
TBOPYECKOM ypOBHE HCCIIEIOBATE (PYHKIUIO IO CXeMe, IPU
MIOCTPOCHUH I'Pa(pUKOB

KOpE€Hb N-ii cTenenu u3 TIPOU3BEACHUS, YaCTHOI'O, CTETIICHU, KOPHS

3HAOT 1 YMEIOT NPUMEHATH CBOICTBa KOpHA n-i CTCIICHHU,
YMEIOT HAa TBOPYECKOM YPOBHE I1OJIB30BATHCA UMU IIPU PEIICHUN
3amad. YMmeror ONpPEnCATh IMMOHATHUS, IPUBOJUTH
J10Ka3aTCJIbCTBA.

UppAIHOHANIBHBIE BEIPAXKECHNUS, BEIHECEHHE MHOXKHTEIA 33 3HAK
panuKaia, BHeCEHHE MHOXKHUTEIS IO/ 3HAK pajuKaa,
peoOpa3oBaHue BHIPAXKEHUIT

3HAOT 1 YMEIOT BBINOJIHATH apI/I(I)MeTI/I‘ICCKI/Ie HeﬁCTBH}I,
coyeTast YCTHbIC U ITUCbMEHHBIC ITPUEMBI. VYMerT HaXOIuThb
3HA4Y€HUS KOPpHA HaTypaJ'H)HOI\/'I CTCICHU 110 U3BCCTHBIM

(dopMynaM U DpaBUIIaM IpeoOpa3oBaHus OYKBEHHBIX




BLIan(eHHﬁ, BKJIIOYAIOIINUX paJuKaJIbl.

CTeIIeHb C JIFOOBIM LIEJIOUHCIICHHBIM IT0Ka3aTeleM, CBOlicTBa
CTEIEHH, UPPALIMOHAJIbHBIE YPAaBHEHUS, METO/IbI PELLIEHHS
HPPALHOHANIBHBIX YPaBHEHUIH

3HAIOT U YMEIOT II0JIb30BATHCSI 00 OOIIEHHBIM IIOHSTHEM O
[0Ka3aTele CTEIeHH, BBITOIHIS IPeoOpa30BaHus BEIPAXKCHUIH,
COICPIKAIIMX PAJUKAIBI. YMEIOT 000CHOBBIBAT

CY’KI€HHMs, JaBaTh OINPE/EIEeHUs, IPUBOAUTD J0KA3aTENbCTBA,
TIPHUMEPBI

CTeleHHbIe (PyHKIUH, CBOIicTBa (QyHKIUH,
rpaK CTeNeHHOH QyHKIUH

3HAIOT CBOWCTBA (DYHKIHH. YMEIOT HCCIEeN0BATh (PYHKIHIO 11O
CXeMe, BBIIOJHATE TOCTPOCHHE IPA(PHKOB CIIOKHBIX (yHKIIUH.
YMEIOT 00BSICHUTD H3YYCHHBIE IIOJIOKCHUSI HA CAMOCTOSITEILHO
NOO0OPAHHBIX KOHKPETHBIX MIPHMeEpaXx.

1.4. KontposabHasi padora «CBoiicTBa (pyHKIMH»

1. 4. Texkcrt 3ananus

1) Boruucnure:

3) 36

2)IIpencraBbTe B BUJIE CTETIEHU BhIpaXKEHHE

8
11) 259

3)Haiinure 3HAaUCHNE BBIPAKEHUS

19) 10

4)VkaxuTe MHOKECTBO 3HAUCHHUI
¢dbyakmn, rpaduk KOTOPO U300pakeH

Ha PUCYHKC.

1) [-3;7)
2) [-3; -2] U [2 5]
3) [-4;3]
4) [-4;, -1)u(-1 3]

Y48.27 .

5) 18

8
9

1
=.9
2

7) 6

2 4
53.53,

15) 252

Iog210

23) log 210

9) 12

17)5

25) 20




5. Haiigure o6nacts onpenenenus pynxuun T (X)=10g 05 ( 2x — x2 ) :

7) (0; 2)
9 (- 0) U (2 +)
3) [0; 2]

4) (—o0; 0] U [2; +0)

6. Ha pucynke wu3o0paxensl rpadpukd  GyHKIUH
y=f((X wu y =g (X), 3a1aHHpIX Ha MPOMEKYTKE
[—3; 6]. Haiiiure Bce 3HaueHuss X, It KOTOPBIX \ =F(X)

BhIMoJTHsIeTCsT HepaBeHCTBO T (X) < g (X). \

O i
'_\
N\
| 24

) [-3 -1] U [L 6]

2 [-11]
- = gx)
3 [-3 —-2] U [2 6]
9 [-2;2]
7.Ipountatk rpaduk pyHkiuu. OnpenenuTs rpaguIecku CBOMCTBA QYHKITHH.
¥4 Y
y = f(x)
y = ()
1 /‘\___
In- . . -
0 1 2 * ——= g"" i -
-1
¥ ¥4
y = f{x)
1/ y=fa L
In- -
10| 1 x 0 x
Ya
y =f{x)
1T V
-1
: 5
S| x
1.4. Bpems1 Ha BbInOJIHeHHe: 90 MuH.
1.4. IlepeyeHb 00BEKTOB KOHTPOJISA M OLEHKH
HanmenoBanue 005EKTOB KOHTPOJISL 1 OLIEHKH (OCHOBHBI€ TTOKa3aTeN OLEHKH pE3yJIbTaTa OHeHKa

YucjoBble QyHKIUH 5 6amioB




KOpE€Hb N-ii cTeneHu u3 HEOTPULIATEIIBHOI'O YUCJIa, U3BJICUCHUE
KOpPHS, TOAKOPEHHOEC BBIPAXKEHUE, TIOKA3aTEC/Ib KOPHS, paiuKal

VYuamuecs 3HAIOT X YMEIOT IPUMEHSTh OIIPEeieJICHIe KOPHS n-it
CTEIICHH, €r0 CBOKMCTBA; yMEIOT BBIIOJHATE IPE00pa3OBaHMs
BBIPaXKECHHIA, COJePIKAIUX PaJHKaIIbI, PEIIaTh YPaBHEHHUS,
HCIIOJIb3YS ONlpeie]ieHHe KOPHS N-if CTeleHu.

y =X
yHKIHS , Tpaduk, CBOHCTBA (DYHKIIHH,

nuddepeHpyeMoctb QyHKIMN

3HAIOT U yMEIOT IIPUMEHSTh CBOUCTBA (DYHKIHI. YMEIOT Ha
TBOPYECKOM yPOBHE MCCIIEIOBATE (DYHKIIUIO IO CXeMe, IIPU
MIOCTPOCHUH I'pa(pUKOB

KOpE€Hb N-ii cTeneHu u3 TIPOU3BEACHUS, YaCTHOI'O, CTCIICHU, KOPHS

3HaT U YMEIOT NPUMEHSATH CBOliCTBa KOpH n-i CTCIICHH,
YMEIOT Ha TBOPYECKOM YPOBHE I10JIB30BATHCS UMU IIPU PEHNICHUN
3amgad. YmMmeror ONpPENCIIATh IIOHATUS, IPUBOAUTH
JI0OKa3aTeCJIbCTBA.

UPPAIOHAIBHBIE BHIPAXKEHHUS, BHIHECEHUE MHOKHTEIS 33 3HAK
pajiiKana, BHECEHUE MHOKHUTEIIS T10]] 3HAK PauKaa,
peoOpa3oBaHue BbIPAKEHUI

3HAIOT U YMEIOT BBIIOJHSITH apu(h)METHICSCKUE ACHCTBUS,
coyeTast yCTHBIEC M IMCbMEHHBIE IPHEMbL. YMEIOT HaXOAUTh
3HA4YCHUS KOPHS HATYpPaJIbHOM CTEIEHU 110 U3BECTHBIM
(hopmysiam 1 npaBuiiaM peodpa3oBaHust OyKBEHHBIX
BBIPXKEHUH, BKIIIOYAIOIINX PAIHKAIIBI.

CTeIEeHb C JIFOOBIM LIEJIOYHCIICHHBIM [10Ka3aTeIeM, CBOiicTBa
CTEIEHH, UPPALIMOHAJIbHBIE YPAaBHEHUS, METO/IbI PELLIEHHS
HpPpalMOHAJIbHBIX YPaBHEHU I

3HAIOT U YMEIOT I10JIb30BaThCsl 000OLICHHBIM IIOHATHEM O
[OKa3aTelie CTENEeHH, BBIIOHSIS IPeoOpa30BaHusl BbIPAKEHUH,
COJIEPKAIIUX PaJUKalbl. YMET 000CHOBBIBATH

CYXK/ICHHS, 1aBaTh OIMPE/ICIICHNUS, IPUBOAUTD J0Ka3aTeIbCTRA,
IPUMEPBI

CTeneHHble (yHKINH, CBOIcTBA QYHKIUH,
rpauk cTeneHHoOH GyHKInH

3HAIOT CBOWCTBA (QDYHKIHI. Y MEIOT HCCIeN0BaTh (PYHKIHIO IO

CXeMe, BBIIOJHATE TOCTPOCHUE IPAa(PHKOB CIIOKHBIX (yHKIIHH.
YMerT 00bACHUTD H3YUEHHBIE ITOJIOXKEHUSI HA CAMOCTOSATEIbHO
000 PaHHBIX KOHKPETHBIX MpHMepax.

3aHaHI/I$[ AJId YCTHOTO U MIMCBbMCHHOI'O OIIpOCa ydalluXxcsa COCTOAT U3 TCOPETUICCKHUX BOIIPOCOB U
3ajad.

OTBET Ha TEOPETUICCKHUI BOMIPOC CUUTACTCS O€3YIPEUHBIM, €CITH IT0 CBOEMY COCPIKAHUIO
MTOJTHOCTBIO COOTBETCTBYET BOIPOCY, COJACPKUT BCE HEOOXOIUMBIC TEOPETUICCKUE (PAKTHI U
000CHOBaHHEIE BBIBO/JIbI, a €T0 M3JIOKCHNE U ITMCbMCHHAA 3allMCh MATEMATUYCCKU I'PAMOTHBI U
OTJIMYAFOTCS TTOCIICIOBATEIEHOCTHIO i aKKYPATHOCTBIO.

Pemenwue 3a1aun cuntaeTcst O3ympedHBIM, €CITH ITPABMIIBHO BRIOPAH CITOCOO PEIICHHS, CaMO
PEIICHUE COMMPOBOXKIACTCA HCO6XO)II/IMI)IMI/I O6’I)5[CHGHI/I$IMI/I, BCPHO BBINMOJIHECHBI HY>KHBIC BBIYHC-
JICHHS ¥ TIPeoOpa30BaHusI, IOJTYYEH BEPHBIA OTBET, MMOCIEAOBATEIIEHO 3aIMCAHO PEIICHHE.
OreHKa OTBETa YyJalIerocs MpH YCTHOM U IIMCbMEHHOM OIPOCE MPOBOAUTCS TI0 MATHOATUTEHOM
CHUCTEME, T. €. 32 OTBET BBICTABIIICTCS OJTHA U3 OTMETOK: 1 (IJ10X0), 2 (HEYOBICTBOPHUTEIIBHO),

3 (YyIOBIETBOPHUTENBHO), 4 (XOpoI10), 5 (OTIUYHO).

1.5. KonTposbHasi pa6oTa «YpaBHeHHsI U HEPABEHCTBA»

1. 5. Teker 3apanus

128-35°
CJI0 —————— pPaBHO
196-1024

l)E; 2)3—5; 3)3—5; 4) 0,875; 5)2—5-
14 32 16 32

2. Koadpdurment,

YAOBJIETBOPSAET COOTHOILIECHUAM

ompenensommii  monokenne rpapuka  QyHkmuum Y =ax +b wHa pucynke,

1) a>0, b<O0; y
2a>0, b>0;
N a<0, b<O;
Ha<0, b>0
5)a>0, b=0.

d :
/ X

3. Touka (—1; —2) saBnsercs BepuMHOM MapabobL:

1) y=—x"+2x+1l; 2) y=—x>-2x+1; 3) y=—x"+2x-3; 4) y=—-x-2x-3;

5) y=—x"—x -2




- pt
4. Ipobb ———— paBHa:
a’+b>

1 1 a* —ab+b*
1) :

;2 ; 3) ; 4)
a’+b”? a’t+a'b'+b7 a’b?

1) 5250; 2) 5500; 3) 5280; 4) 4928; 5) 5000.

5. IlokynaTens Kynui B TpEX MECTaxX IPYLIM B KOJIWYECTBE 3 KT, 2 KT, 4 KI' COOTBETCTBEHHO 110 LieHe 8000

pyo., 7500 py6., 6000 py6. 3a 1 kr. CpenHss 1ieHa 1 KT TpyIl COCTaBHIIA:

1) 7500 py6.; 2) 7000 py0.; 3) 7200 py0.; 4) 7400 py6.; 5) 7600 pyo6.

|72
5. Benuuuna {(\/5)_4 - 64 2} paBHa:

1) —64; 2)64; 3) —16; 4)16; 5)0.

6. IIpousBeneHne KOpHEH ypaBHEHHSI x> =5x*—4x =0 paBHO:
D1, 2)2; 3)3; 4)4; 50.

7. Bacceiin HanonHseTcss O OJHOIM TpyOe 3a 5 4acoB, a O BTOpOiH — 3a 6 4acoB. Eciu OTKpBITH /1BE

TpyObI OJTHOBPEMEHHO, TO OaCCeHH HATOMHUTCS 3a:

20 30
1) 24930 mun; 2)3 9 10 mun; 3) ﬁ ; 4)ﬁ g, 5)3u

8. BbicoTa, mpoBeieHHAs U3 BEPIUUHBI IIPSIMOTO YIjla TPEyroJIbHUKA Ha TUIOTEHY3y, PaBHA 2, a OAUH W3

KaTeToB — 2\/5 . [Inomans TpeyroasHUKa paBHA:

1) %\/5; 2)4\/5; 3)2\/5; 4) 3«/5; 5)3\/5.

9. Haiiti kopHH ypaBHEHUSI:

X 2X 4x
—+ =
Xx+1 x-1 x2-1

10. Haiitu KOpHU ypaBHEHHUSL:
x*+1
2

—-X=2

6x+18£D_

11. PewnTe HepaBeHcTBO /X
1) [-3:0) w (0 +=)

2) [-3 0)
3) [-3 +=)

4) (- —3] w (0 +x)

1. 5. Bpemst Ha BbINOJIHeHUe: 90 MUH.

1. 5. IlepeyeHb 00bEKTOB KOHTPOJISI H OLIEHKH

-2 _2;
a - —-b

a’ —ab+b’
4. Iocne 12% cHwxenns nena ToBapa coctasmia 4400 pyoneii. [lepponayanbHas 1ieHa ToBapa Oblia:

OCHOBHEBIE ITOKA3aTEeNH OLEHKH
pe3ynbTara

HanmenoBanue 005EKTOB KOHTPOJISL M OLIEHKH

Orenka




PaBHOCHIIBHOCTb yPAaBHEHUH, CIICCTBHE yPaBHEHUIT,
[IOCTOPOHHUE KOPHHU, TEOPEMA O PABHOCUIIBHOCTH,
npeoOpa3oBaHue JAaHHOTO YPaBHCHHUS B ypaBHEHUE-
CIICZICTBHE, PACIIHPEHNE 00TIACTH OIPEICICHYS,
[IpoBepKa KOpHEH, morepsi KopHen

3HAIOT OCHOBHBIE CLIOCOOBI
PaBHOCHUJIbHBIX IIEpEX0/10B. IMeroT
Npe/ICTaBIEeHHE

0 BO3MOXKHBIX IIOTEPSAX HIIK
MIPHOOPETEHHUSIX KOPHEHl U Iy TsIX
HCIPABJICHNUS JaHHBIX OMIHOOK, YMEIOT
BBINOJIHATH IIPOBEPKY HallICHHOIO
pELIEHHUs C IIOMOILBIO MOACTAHOBKU U

yuerta obsacti JOIIYCTUMBIX 3HAYCHUM.

1-5 6amioB

3aMEHa ypaBHEHUs, METO PA3JIOKEHUSI HA MHOXKUTEJH,
METOJI BBE/ICHHSI HOBO IIEPEMEHHOI1, (yHKIHMOHAIBHO-
rpadu4ecKuii MeTox

TIpUMEHSIOT palMOHaJIbHBIE CIIOCOOBI
peLICHHS YPaBHEHHI Pa3HBIX THIIOB.
MoryT caMOCTOSTEIIbHO UCKATh U
0TOUpaTh HEOOXOAUMYIO JUIsl PELICHHS
yueOHBIX 33724 HHPOPMALHIO. YMEIOT
COCTaBJISITh TEKCT HAYYHOTO CTHJIS.

PaBHOCHUJIBHOCTb HEPABCHCTB, CJIEACTBUEC HEPABECHCTB,
06Luee peI€HuE, 4aCTHOE PEIICHUE, CUCTEMA
HEPABEHCTB, COBOKYITHOCTb HEPABCHCTB

3HAIOT OCHOBHBIE CITOCOOBI
PaBHOCHJIBHBIX TIEPEXO/I0B.
YMEIOT BBITIOJHSATh TIPOBEPKY

HAWJICHHOT'0 PELICHHS C TOMOIIIBIO
MO/ICTAHOBKH U yueTa 00J1acTH
JIOITyCTUMBIX 3HAUCHHH. YMEIOT
COCTaBJISITh TEKCT HAYYHOTO CTHJIS

Pemenue 3agaun cuntaercst 0e3ynpedyHbIM, €ClIM IPaBUIIBHO BBIOPaH CIIOCO0 pelIeHus, cCaMo
PEIICHUE COMMPOBOXKAACTCA H€06XO)II/IMI>IMI/I O6T)$[CH€HI/I$IMI/I, BCPHO BBITNMOJIHCHBI HY>KHBIC BBIYHC-
JIeHUs ¥ TpeoOpa3oBaHMsl, IOJIy4eH BEPHBIN OTBET, OCIEI0BATEIbHO 3aMMCaHO PELIEHUE.
OreHka OTBeTa yJaIerocsi Ipy yCTHOM M MUCbMEHHOM OITPOCEe MPOBOIUTCS IO MATHOATEHON
CHCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA U3 OTMETOK: 1 (1J10X0), 2 (HeyAOBIETBOPUTEIHHO),

3 (YHOBIIETBOPHTENHHO), 4 (XOpo1o), 5 (OTIUIHO).

1.5. KontpoabHas padora «Iloka3arejbHasi u Jorapupmudeckasi GQyHKIHN»
1. 5. Teker 3axanus

1. TlocTpouTts cxemaTtuuecku rpadpukyt GyHKIUN Y = (%)X, y=>5".
2. Pemmts ypaBHeHMe:

1) 3l — p7xl 3) 0, 2x2+4x—5 -1

2) 2 _2¥ =12 4) 4.2%-5.2"+1=0
3. IToctpouts rpadpmk pyHKIMM:

1) y=3"-1

2) y=3"

4 .Bpravicrinire: log, +5(27 * ¥/3) + log,z53(8 * ¥2)-

5.PemmTe ypaBHeHMe:

1) log,(x + 1,5) = —log, x,

2) log; logglog,(x —5) =log; 2 — 1,
3) log,(x —5) =log, 2 + ilog3 (3x—20),

1. 5. Bpemst Ha BbInOJIHeHHe: 90 MuH.

1. 5. IlepeyeHb 00bEKTOB KOHTPOJISI H OLIEHKH

OCHOBHBIE ITOKA3aTEeNN OLEHKH Onenka
HanmenoBanue 06beKTOB KOHTPOJI U OLEHKU

pe3yibTaTa
MoKa3aTeNnbHasi QYHKIIHS, CTENIeHb C IPOU3BOIbHBIM YMeIOT IPOBOAUTH ONHCAHUE CBOICTB 1-5 6amioB




JeliCTBUTENIBHBIM ITOKa3aTelleM, CBOHCTBA
oKa3aTeNbHOl QyHKIuUH, Tpaduk QyHKIUH,
CHMMETPUSI OTHOCHTEIIEHO OCH OPANHAT, KCIIOHEHTa,
TOPH30HTAJIbHAS ACHMIITOTA, CTEIICHHAs] (DyHKIUS

OKa3aTeNbHOM (yHKI[MH 110 33/{aHHOM
(dopmyne, 6e3 mocTpoeHus rpaduxa
(byHKLHH, TPHMEHSIST BO3MOXKHbIE
npeoOpa3oBaHus rpahHKOB.

MOKa3aTeNbHOE ypaBHEHUE, (PYHKIMOHAIBHO-
rpadu4ecKuii METO/I, METO]] YpaBHUBAHHUS
rokasaresnei, MeTo/l BBEJICHHUSI HOBOM IIepeMEHHOM

YMeIoT peraTs oKa3arelibHble
YpaBHEHUsI, IPUMEHSISI KOMOMHALIUIO
HECKOJIbKMX aJTOPUTMOB. YMEIOT
HM300pakaTh Ha KOOPAUHATHOH
IJIOCKOCTH MHOXECTBA PEIEHUH
MPOCTEHIINX YPaBHEHUN U UX CUCTEM.
MoryT caMOCTOATEIbHO UCKATh U
0TOMPaTh HEOOXOAUMYIO JUIS PEIICHYIS
y4eOHbIX 33124 HH(OPMALIHIO.

[I0Ka3aTe/IbHBIC HEPAaBEHCTBA, METO/BI PELLCHUSI
[I0Ka3aTeNbHBIX HEPABEHCTB, PABHOCHIIbHBIC
HEpaBEHCTBA

YMeroT peraTh oka3arelibHble
HEpaBeHCTBA, IPUMEHsIST KOMOUHALIHIO
HECKOJIbKUX aJI'OPUTMOB. YMEIOT
n300paxkaTh Ha KOOPIHHATHOH
IUIOCKOCTU MHOXECTBA PEILICHUH
IIPOCTEHIMX HEPABEHCTB M MX CHCTEM.

VYyamuecst cBOOOIHO AEMOHCTPUPYIOT
YMEHHS IOHUMATh U YUTATh CBONCTBA U
rpaduKy TMOKa3aTebHON (YHKIINH,
pelaTh nokKas3arejabHbIC YPABHEHHUS U
HepaBeHCTBA

norapu M, OCHOBaHHE Jorapudma, HppanioHaNIbHOe
YHCIIO0, JIOrapu(pMUPOBAHKE, IECATUIHBIN JTOrapudm

3Has onpezeneHue Jorapupma u
HEKOTOPBIE er0 CBOMCTBA, BBIMTOIHSIIOT
npeoOpa3oBaHus TOrapuGMHUIECKUX
BBIPAXKEHUH U YMEIOT BBIYHUCIIATH
JIorapu(Mbl YUCEIL.

=log, X
GbyHKIMS y g a ", norapudMudeckas Kpusas,
CcBO¥CTBA JTOrapu(MUUECKOi GyHKIMH, rpapuK
GbyHKIHH

3HAIOT U yMEIOT NPUMEHSTH CBONCTBA
sorapu GMUYECKOi (yHKIMH. YMEIOT Ha
TBOPYECKOM YPOBHE U CCIIENOBAT
¢ynkuumio no cxeme. Bragetor
puéMaMu NMOCTPOEHUS U UCCIIEA0BaHUS
MaTEMaTUHYCCKHUX MO}ICHCﬁ. MOFyT
HPUBECTU MPUMEPHI, 1000 paTh
ApryMEHTHI, CPOPMYITHPOBATH BHIBOJIBL.

cBoiicTBa JT0rapu(pMOoB, JTorapiu™M MPOU3BEACHHS,
sorapuM 4acTHOro, JorapuMm CTereHH,
Jorapu(pmMupoBaHue

VYMeIoT NpUMEHsTh CBOMCTBA
Jorapu(mMoB. YMEIOT Ha TBOPYECKOM
ypOBHE

HPOBOJIUTE 110 U3BECTHBIM (opMynam

Y IIpaBUJIaM 7151 pelIeHust
NIO3HABATEIBHBIX 3324
npeoOpa3oBaHus OyKBEHHBIX
BBIPAXKEHUH, BKIIOYAIONIUX JIOTapH YMBI.
Hcnonb3yroT cipaBOuHYIO JIUTEPATYPY.

Jorapu(pMUUECKOe ypaBHEHHE, TOTEHIUPOBAHME,
PaBHOCHJIbHBIE JIorapH()MUIECKUe YpaBHEHHS,
(YHKLIMOHAIBHO-TPaMyu€CKUIl METOI, METO]
TOTEHIIMPOBAHUS, METO/] BBEACHHSI HOBOI IEepeMEHHOIH,
METO/I JIOrapu(pMUPOBAHHS.

VYMeloT pemaTh orapudmuueckue
ypaBHEHHUsI Ha TBOPYECKOM YPOBHE,
YMEJO HCIOJB3YIOT CBOMCTBA (DYHKLIMI
(MOHOTOHHOCTb, 3HAKOITOCTOSIHCTBO).
MoryT npuBecTu IpHMEPHI, TOX00PaTh
apryMEeHThI, CPOPMYIHPOBATH BHIBOJIBL.

Pemienue 3amaun cunraeTcst 6e3ynpevyHbIM, €CITH PABUIIBHO BBIOPAH CIIOCOO PENICHHUSI, CAMO
peleHre COMPOBOXKIACTCS HEOOXOIUMBIMU OOBSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY)KHBIC BHIYHC-
JICHHS U TIPE0Opa30BaHMsl, IOJYYCH BEPHBIA OTBET, MMOCIEAOBATEIILHO 3aIMCAHO PELICHHE.
OrneHka OTBeTa y4alierocs mpyu YCTHOM U MUCBbMEHHOM OIPOCE MPOBOAUTCS MO MATHOATUILHON
CHCTEME, T. €. 32 OTBET BBICTABIISETCS OJIHA M3 OTMETOK: | (T10X0), 2 (HEYAOBICTBOPHUTEIBHO),

3 (YHOBIETBOPUTENHHO), 4 (XOpo1110), 5 (OTIUYHO).

1.6. PacuerHo-rpapuyeckoe 3aganue (IlpakTuyeckas padbora) « AKCHOMBI CTepeOMeTPHH
1 UX CJIeICTBUN»
1. 6. Texkcr 3aganus

3anaua 1. CkoJIbKO MIIOCKOCTEH MOXHO MPOBECTH Yepe3 BbIACICHHbIE IEMEHTHI KyOa?
3amTpuxyiTe COOTBETCTBYIOLIHNE MIJIOCKOCTSM I'PaHH Kyoa.



3anaua 2. BepHo 11 BBINIOJIHEHO HA pUCYHKE cieayromiee 3aaanue: “M300pa3ure miockocTh oL
MPOXOISITYI0 Yepe3 TouKy C, He MPUHAIISKAIIYIO TNIOCKOCTH ’8 U TIEPECEKAIONTYIO IIIOCKOCTh

’83 Toukax A u B, u nuHuUI0 nnepecedeHus 3TUX rmrockoctei”. [Ipu He0OX0MMOCTH UCTIPABHTE
PHUCYHOK.

3apaua 3. YKaxuTe OmMOKA Ha PUCYHKAX.




3anaua 4. Touku A, B, C, D He nexat B o1HOM 1u1ockocTu. [lepecekaroTcst Jid MiI0CKOCTH,
npoxosmue yepes Touku A, B, Cu A, B, D?

A"

A

D

1.6 Bpems Ha BpinoJinenue: 90 MuH.

1.6. IlepeyeHb 00BHEKTOB KOHTPOJIS U OLEHKH

OCHOBHBIE [TOKA3aTeIN OLEHKH Ornenka
HanmeHnoBaHue 00bEKTOB KOHTPOJIS U OLIEHKH

pe3yibTaTa
3-2. 3HaueHHe NPaKTHKU U BOIPOCOB, 5 GamioB
BO3HHKAIOIINX B CAMOI MaTeMaTHKE 1JIsI IIpsiMvble M IUIOCKOCTH B
(OpMUPOBAHHS U Pa3BUTHSI MATEMATHIECKON npocrpancTBe. OCHOBHBIE OHSATHS
HayKH; HCTOPUIO PA3BUTHS MOHSATHS YHCIIA, CTepeOMETPHU (Touxka, npsiMas,
CO3J]aHNs MATEMAaTHYECKOT0 aHaJIN3a, JIOCKOCTB, TIPOCTPAHCTBO).
BO3HUKHOBEHUSI ¥ Pa3BUTHS [€OMETPHH Ilepecekarommecs,

napajleNbHble M CKpellUBaloNuecs
npsMble.  Yroa MexAy NpsAMbIMH B
npocTpaHcTee.  IleprneHauKynsapHOCTb
MPSMBIX. [TapannensHOCT "
HEPIEHUKY IAPHOCTh pAMOi u
IUIOCKOCTH, TIPM3HAKM W  CBOMCTBA.
Teopema o0 Tpex mepHEHAMKYIApAX.
Ileprienukynsp M HakIOHHas. Yrou
MEX/1y TIPAMOM H IIOCKOCTBIO.

ITapannensHOCTh  MIIOCKOCTEH,
HEPIEHUKY IAPHOCTh MJIOCKOCTEH,
NpU3HAKU U CBOWCTBa. JIByrpaHHbII
yroij, JHMHEHHBIH yros JABYTpaHHOIO
yria.

Paccrosnus ot TOuKM 10
miockoctd. PaccrosiHue oT mpsAMoi 10

IIOCKOCTH. PaccrosHue MEXIY
napanielIbHBIMI IIOCKOCTSIMH.
PaccrosiHIE MEXy CKPEIIHBAIOIIUMUCS
TIPSIMBIMU.

ITapannensHoe
TIPOEKTHPOBAHHUE. H3o0b6paxenue

MPOCTPAHCTBEHHBIX QHUTYP.

Y-5. I'eomeTpust YMmersn:

. COOTHOCHUTb IIIIOCKHE
reoMeTpHiecKkue GUrypel &
TPEXMEpHBIE 00BEKTHI € UX
OIHCAHHAMH, YePTEKAMH,
HM300paKeHHSAMH; Pa3IndaTh U
aHAJIH3UPOBATh B3AHMHOE
pacronoxenue Guryp;

. 1300pakaTh reOMETPUIECKUE

GuUTYpHI U TeNa, BHIIOTHATH YePTeXK

T10 YCJIOBUIO 3aJJa4H;

. pemaTh reoMeTpuIecKue
3a7a4H, ONUPAsCh Ha U3ydEHHBIE
CBOICTBA MJIAHUMETPUIECKUX U
CTEPEOMETPHIECKHX (QUTYD H
OTHOIICHHH MEXy HUMH, TPUMEH SIS
anrebpandecKuit u
TPHTOHOMETPHIECKUIT armapaThl;
MIPOBOAUTH HOKa3aTeNIbHBIC
paccyKIeHUsI IPH PelIeHNH 3aad,
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;




. BBIYUCISIT JINHEIHHbBIE
DJIEMEHTHI U YIJIBI B
MPOCTPAHCTBEHHBIX KOHDUTYPALHSIX,
00'bEMBI ¥ TUIOLIA/IN TOBEPXHOCTEH
TPOCTPAHCTBEHHBIX TEJ U UX
MPOCTEHIINX KOMOHHALIMHN;
TIPUMEHSITh KOOPIUHATHO-BEKTOPHBIN
METOJI JUIS BBIYHCIICHUS OTHOIICHHUH,
paccTosiHUil U yIIIOB;

. BBIYHCIICHHS JIJIHH,
mwiomaaei 1 00beMOB pPealIbHbIX
00BEKTOB IPH PELICHUU
MIPAaKTHYECKHX 3a/1a4, HCIIOJIb3YSI IIPU
HEOOXOIMMOCTH CIIPABOYHUKH U
BBIUUCIMTEIbHBIC YCTPOKCTRA.

3a)1aH1/m AJId YCTHOTO U TIMCBMCHHOI'O OIIpOCa ydalluXxcsa COCTOAT U3 TCOPECTUICCKHUX BOIIPOCOB U
3ajad.

OTBeT Ha TEOPETUUYECKHM BONIPOC CUUTAETCS OE3YIPEUHBIM, €CIIH 110 CBOEMY COACPKAHUIO
MTOJIHOCTBIO COOTBETCTBYET BOIPOCY, COJAEPKUT BCE HEOOXOAUMBIE TEOpeTUUECKUE (AaKThI U
000CHOBaHHLIE BBIBO/JIbI, a €T0 M3JIOKCHNE U IMTMCbMCHHAA 3allMCb MATEMATUYCCKU I'PAMOTHBI 1
OTJINYAIOTCSI MOCIIEIOBATENILHOCTHIO U aKKYPaTHOCTBIO.

Pemenue 3a1aun cuntaeTcst 0e3ynpedHbIM, €ClIM IPaBUIILHO BBIOPAH CIOCO0 peleHus, camo
PEIICHUE COMMPOBOXKAACTCA HGO6XOI[I/IMI>IMI/I O6’I)$ICHGHI/I$IMI/I, BCPHO BBITNMOJIHCHBI HY>KHBIC BBIYHC-
JIeHUs ¥ TpeoOpa3oBaHMsl, IOJIy4eH BEPHBIN OTBET, OCIEI0BATEIbHO 3aMMCaHO PELEHUE.
OreHka OTBETa yJaIerocsi Ipy yCTHOM M MUCbMEHHOM OITPOCEe MPOBOUTCS IO MATHOALTEHON
CHCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA U3 OTMETOK: 1 (110X0), 2 (HEeYAOBIETBOPUTEIHHO),

3 (YHOBIIETBOPHUTENHHO), 4 (XOpo1o), 5 (OTIUIHO).

1.7. JlaGopaTopHasi padora «llapanjieJbHOCTH NPSIMBIX H MJIOCKOCTEN»
1. 7.Teker 3ananus

B mo6oii nesTenbHOCTH, B YACTHOCTH B Y4€OHOH, BBIICNAIOT IB€ CTOPOHBI: BHEITHIOK - TIPEIMETHYIO
U BHYTPEHHIOIO - IICHXOJOTUYECKYIO. YCHENIHOE YCBOEHHWE Marepuaja B JIF000H 00JIacTH 3HAHUS
BO3MOJKHO, €CJTM TIEPBUYHOM SIBJISIETCS BHEIIHSS AEATENbHOCTb, KOTOpas MEPEXOAUT BO BHYTPEHHIOIO B
pe3yabpTaTe IpeoOpa3oBaHMsl BHEIIHUX NEWCTBUN MpPEIMETHONH y4eOHOH IesTeNbHOCTH BO BHYTPEHHHUE
CyObEeKTHBHBIE XapaKTEPUCTUKH YyYEHHKAa, €ro CO3HaHWe. Takoil Mporecc ICHXOJOTHU Ha3bIBAIOT
WHTEpUOpHu3alreil. JTo O4eHb BaXXHOE TMOJIOKEHWE /I U3ydeHHs] crepeoMerpuu. st pemienwst sTon
MPOOJIEMBI UCTIOIB3YETCSl METOA Ta00paTOPHBIX paboT.

1. ITocTpoiiTe ceyenune Kyda Mo TpeM TOYKAM, PACHOJI0KEHHBIM TaK, KAK

a) MOKa3aHO HAa PUCYHKeE:

B-1

jui}

0) [locTopouTh ceueHue mapaienenurie/ia IIOCKOCThI0, MPoXo el yepe3 Touku M, P, K.



2. (3axaya Ha MCHOJIL30BaHHE CBOHCTB MAPALIeIbLHOCTH NPAMON M MJIOCKOCTH).

Ha pucynkax nzo0pakeHsl mupamMubl. [IocTONTE ceueHus 3TUX MUPAMHU/] FIOCKOCTHIO, MPOXOSIICH
yepe3 npamyto MK u touky E, 3Has, uto MK||4B, touka E mpunagnexut miockoctu (ABC). Ipu
IIOCTPOEHUU UCIOJIb3YITE JINHEUKY U YTOJIbHHUK.

a)

0)

3. (3apaya Ha MCNOJIBL30BaHME CBOMCTB NMAPAJLIeJbHbBIX IUIOCKOCTEH).
B-1
1.0dopmurts perenne 3aga4u:

Han xy6 ABC/{A1B1C1/[1. JokaxuTte, uTo cedeHue kyoda mrockocteio 41C1K, Tre Touka K - cepenuHa
/IC - Tpanenusi.




Pemenue: MK||A1Ci, notromy uto (A1/[1C1) napamnensHa (4/]C), a MK n A1C1 - THHUYM TIepecedeHUsI
atx  1ockocted.  MK]|A1Cy, A CiK, MK#A4:C:, s3wmauut MAC:K -  Tpaneuus.

B-2
1.0¢dopMHuTE perieHne 3a1a4n:

Han xkyo ABC/[A1B1C1/l1. Jlokaxkute, 4TO ceueHue KyOa miockocThio A1B1K - mapamienorpamm.

Pemenue: (AAlBl)H(lule), TO AlBlHﬂC )40 AlBlzﬂC. (AAﬂl)H(BBlCﬂ, TO A]jz||B1C, 3HA4YUT A131Cﬂ
- IMapaJjiejiorpamMm.

4. ITocTopouTh CeYeHHE MHOTOIPAHHUKA IJIOCKOCTHI0, IPOXOAsILIEH Yepe3 TOUYKHU

M, P, K, ecmu K=&,

5. TBop4eckoe 3a1aHme.

CocTaBUTh JBE 33Ja4d HA MOCTPOCHHE CEUEHWH MHOTOIPAHHUKOB C HCHOJIb30BAHUEM IOIYUEHHBIX
3HAHUM.

Pemenue 3a1a4 mabopaTopHOil pabOTHI TOHKHO COMPOBOXKAATHCS pabOTOH yyamuxcs Ha
MOJEJISAX, N3TOTOBJIEHHBIX U3 CIIULI, CIIMYEK, IUIACTUIMHA UJIH IIEHOIUIACTA. Y Yallluecs JOJDKHBI
M3TOTOBUTH CEUCHMSI U3 KAPTOHA U UCIIOJIb30BaTh €r0 MPH BBHIIIOJHEHNUHU YepTexka Ha Oymare.
Taxo#i mouck perieHus (pykaMu) moMoraeT IpH MOCTPOSHUH CEUECHUS.



1.7. Bpems Ha BbInoJIHeHHe: 90 MUH.

1.7. IlepeyeHb 00bEKTOB KOHTPOJISA M OLIEHKH

OCHOBHBIE [TOKa3aTeH OLIEHKH OrneHka
HaumMeHnoBaHKe 00bEKTOB KOHTPOJIS U OLICHKH

pe3yibTaTta
B3aumHoe pacrionoxeHune npsMbIX B IPOCTPAHCTBE. 3HaTb: OIpeaeNeHNe apauIeIbHBIX 5 6awioB

HapaHHCHBHBIC NpSMBIE, CBOMCTBO TnapauICIbHbBIX
MPSIMBIX

IPSMBIX B IPOCTPAHCTBE. YMETh:
aHAJIM3UPOBATh B IPOCTEHIINX
CIy4asX B3aUMHOE PacIoJIOKEHNE
HPSAMBIX B IIPOCTPAHCTBE, UCIOJIb3Ys
OIIpeJIeNIEHN e NapaJLIENIbHbIX MPIMbIX

ITapasiesnbHOCTh MPSIMOM M TNIOCKOCTH, TPU3HAK Ha-
PaJUIENBHOCTH MPSIMOI U TIOCKOCTH

3HaTh: IPU3HAK [1aPaUICIbHOCTH
HPSIMOIT ¥ ITIOCKOCTH, MIX CBOKCTBA.
YMeTh: OIMCHIBATh B3aUMHOE
PAacIIONOKEHUE IPSIMOIi H INIOCKOCTH B
HPOCTPAHCTBE

Tpu3Hak MapasiebHOCTH MPSIMOM | TNIOCKOCTH, UX
CBOICTBa

3HaTh: NpU3HAK MapaIeIbHOCTH
IPSAMOM M IIIOCKOCTH. YMETh:
MPUMEHATh IPU3HAK TIPH J0Ka3a-
TENIbCTBE MapalIebHOCTH MPAMOM 1
MJIOCKOCTH

3HaTh: ONpEACTICHUE U IPU3HAK CKPEIIMBAIO IUXCA
MPSIMBIX. YmMets: pacrno3HaBaTh Ha YE€PTEXKAX U
MOAECIIAX CKPECIIUBAKOIIUECA NTPAMBIC

3HaTh: ONpeeNIeHue U MPU3HaK
CKPEILMBAIOLINXCS IPSIMBIX. YMETb:
pacro3HaBaTh Ha YepTekKax H MOLEIIX
CKpEIIHBAIOLIU eCs IPSIMbIS

VYron Mexay 1ByMs NpsAMbIMU

meThb npeacTaBieHne 00 yriax MexXay
MEPECECKAIIUMHUCH, MapajljaICIbHbBIMU U
CKpEHIMBAIOUIAMHUCA NPAMBIMHA B ITPO-
CTpaHCTBe. VYmerh: HaXOoJUTh yFOJ'I
MEXKY NPSAMBIMH B IIPOCTPAHCTBE HA
MOJIeITH Ky0a

3ana4n Ha HaXOXK/EHHUE YIyla MEXIy ABYyMs IPSIMBIMHU

3HaTh: KaK ONPEEAeTCs Yrol MeXIy
MPAMBIMH. Y METh: pemaTh Mpo-
CTeiIIie CTepeoMeTPUUECcKUE 3a1a4n
Ha HaXOXJECHUE YTJI0B MEXKAY
OpAMBIMU

KoHTposb 3HaHuUil 1 yMeHui

3HaTh: ONpe/eaeHHe U PU3HAK
napauieabHOCTH MPSIMON U TIIOCKOCTH.
VYMeTh: HaXOUTh Ha MOZICIIAX
napasuiesieruresa napauieibHble,
CKPEIMBAIOIIKECS U MTEPECECKAIOIIHECST
IpsIMBIE, OITPEAEIIATh B3aUMHOE
PACIOJIOKEHHE TPSIMON M INIOCKOCTH

ITapannensHocTs muockocreil. Ilpu3nak napamuiensHo-

CTH JBYX IJIOCKOCTEH

3HaTh: onpejeaeHue, MPU3HaK
napajuiebHOCTH IIOCKOCTEH,
TapajuieNbHBIX MIOCKOCTEH. YMETh:
pelaTh 3aJa4M Ha JOKA3aTeIbCTBO
MapajuieNbHOCTH IUIOCKOCTEH ¢
TIOMOIIBIO IIPH3HAKA MapajIeIbHOCTU

TI0CKOCTEH

CBoiicTBa MapasIeNnbHbIX MIIO0CKOCTEH

3HaTh: CBOICTBA MapaIeIbHBIX
MJIOCKOCTEH. YMETh: PUMEHSTh
MIPU3HAK U CBOHCTBA IIPH PELICHUH

3amaa4

Terpasap, napamienenunen (BepMHbL, pedpa, TpaHu).
W300pakeHne TeTpasapa U napajuiesenuneaa Ha
IUIOCKOCTH

3HaTb: 9JIEMEHTHI TETpadpa u
rapaJulesienuIeaa, CBONCTBA IPOTUBO-
TIOJIOXKHBIX TPaHEel U ero JuaroHaneii.
YMeTb: pacro3HaBaTh Ha YEPTEXaxX U
MOJIEIISAX MapalIeNenue ¥ TETPadap 1

M1300pakaTh Ha IUIOCKOCTH

[MapannensHOE TPOSKTHPOBAHHUE.
306 paskeHHe IPOCTPaHCTBEHHBIX QHTYD

3HaTh: OCHOBHBIE CBOHCTBA
MapajuIeNbHOT O IIPOSKTHPOBAHNUS
IIPSIMOIA, OTpe3Ka, MapaIeNbHbIX
OTPE3KOB. YMeTh: CTPOUTS Ia-
paIeNbHYI0 IPOEKIUIO Ha IOCKOCTH
OTpe3Ka TPeyroNbHHUKA, Hapaie-
JorpaMMa, Tpanenu

Ceuenue TETpadaApa U napajuiejieruneaa

YMeTh: CTpOuTh CedeHHe MIOCKOCTBIO,
TapajuieNIbHOH IPaHsIM Iapa-
JeNenumnesa, TeTpadipa; CTPOUTh
JMarOHAJbHBIC CEUEHHUs B IapaslIeseny -




ejie, TETPasipe; CEUEHuUs TIOCKOCTHIO,
MpoXosIIeH Yuepe3 pedpo U BepIIHHY
napaJuiesienumnena

HepeceKanmHecsl, TIapaJuICIbHBIC U CKPEIIUBAIOIIAECS 3HaTh: ONpeACICHUE U IPU3HAKU
IIpSIMBIE. HapaIUIC.HLHOCTI) HpHMOﬁ U IJIOCKOCTH. apaJuI€JIbHOCTH IIIOCKOCTH. YmMmers:
HapaJ’[J’IeJ’ILHOCTL IIOCKOCTEH CTPOUTH CEUYCHUS ITapauICICnuIieaa u
TETpadapa MJIOCKOCTEIO, napannem;Hoﬁ
T'paHu; NPUMEHSATH CBOIiCTBa Ma-
paJlICIbHBIX HpﬂMOﬁ " IJIOCKOCTH,
napajuieJIbHbIX IJIOCKOCTEH npu no-
Ka3aTCJIbCTBE HOZ[O6I/I${ TPEYTroOJIbHUKOB

B IIPOCTPAHCTBE, JI1 HAXOXKIACHUA

CTOPOHBI OTHOI'O U3 TPEYT'OJIbHUKOB
Pemenue 3agaun cuntaeTcs 6e3ynpevyHbIM, €CIIM IPAaBUIIBHO BEIOPAH CIIOCOO pelIeHus, caMmo
PEIICHUEC COIMMPOBOXKAACTCA H€06XOI[I/IMI>IMI/I OG’B?[CHGHI/I?IMI/I, BCPHO BBITNMOJIHCHBI HY>KHBIC BBIYHC-
JIeHUs ¥ IpeoOpa3oBaHMsl, [10JIy4eH BEPHbIN OTBET, IIOCIEI0BATEIbHO 3alIMCAHO PELIEHUE.
OreHka OTBeTa yJalerocsi Ipyu yCTHOM ¥ MUCbMEHHOM OITPOCEe MPOBOIUTCS IO MATHOATEHON
CHCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA U3 OTMETOK: 1 (1J10X0), 2 (HEYAOBIETBOPUTEIHHO),

3 (YHOBIIETBOPHUTENHHO), 4 (XOpo1o), 5 (OTIUIHO).

1.8. IpakTnyeckas pa6ora «HauuciaeHue CJI0KHBIX MPOIEHTOBY»
1.8.TekcT 3amanus

(DOpMy.]'IH HAYUCJICHUA CIIOXXHBIX IPOUCHTOB UMCIOT BU!:

q m
: : r . r :
Pi=P-(1+r) (1) || Pi=P- L+ ] @ Pi=P- |1+ | ()| Pi=P| 1+

2

365

(4)

Pi— Oymayimas cymMMa, 1mociie HauuCIIEHHsI CII0KHBIX TPOIIEHTOB;

P — BnoxeHa (HavajabHas) CyMMa WHBECTULINN;

I — CTaBKa CJI0KHOTO MPOIIeHTa (T0I0BHIX);

N — YKCII0 JIET UHBECTUPOBAHNUS;

g — KOJIMYECTBO KBAapTaJOB (YHKIIMOHUPOBAHHUS COTJIAILICHUS;

M — 4uciIo MecAaleB PyHKIIMOHUPOBAHUS COTJIALICHHUS,;

d — yucno aHe#H QYHKIIMOHHUPOBAHKS COTJIAIICHHUSI.

3amaua Nel

Ccyna B pazmepe 100 mutH. py0. BbITana Ha 2 roga noa 64% roaoBbBIX.
3agaua Ne2

B Ganke oTKpBIT cpouHbIif 1eno3ut Ha cymmy S50 Teic. py6. o 12% Ha 3 roga. Paccuurats
HapaleHHYI0 CYMMY €CJIH MPOIEHTHI HAUUCISIIOTCS €KEKBapTaIbHO.
3agaua Ne3

bank npesuiaraer 18a BapuaHTa Jemo3uTa

1) mox 120% c HaYKCIIEHUEM MPOIICHTOB B KOHIIE T'0J1a

2) mox 100% c¢ HaYKMCIIEHHEM MPOIEHTOB B KOHIIE Ka)K/IOTO KBapTaa.

OmnpenenuTh 0oJiee BHITOIHBINA BapUAHT pa3MeEIIeHHUs JCTIO3UTOB Ha OJIMH TO/I.

Bonee BBITOJHBIM CUMTAETCS TOT BapHAHT, IPU KOTOPOM HapallleHHas 3a ToJ] cymma Oyzier
Oombire. [l OlleHKH BapuaHTOB HaYallbHYIO CyMMY IpuMeM paBHyo 100 pyo.

1.8. Bpems1 Ha BbInoO/IHeHHe: 90 MuH.

1.8. IlepeyeHb 00BEKTOB KOHTPOJIS M OLEHKH

HanmenoBanue 00beKTOB KOHTPOISL U OLIEHKU OCHOBHBIE IT0KA3aTEIH OIIEHKH Pe3ylbTaTa Onenka
3-3. YHuBepcaJbHBIN XapaKkTep 3aKOHOB JIOTHKU IIpumenenune MaTeMaTHYeCKuX | 5 GayuioB
MaTeMaTHYECKUX PACCYXKICHUH, NX IPUMEHHMOCTb BO METOJIOB ISl PeLICHUs] COJepIKAaTEeNbHbIX 3a1a4




BCEX 00JACTIX YEIOBEUECKOH NesTeIbHOCTH W3 pa3IUYHBIX O0NAcTedl HAyKH M IIPAKTUKH.
Wurepnperanus pe3yibTaTta, ydeT PpeabHBIX

OrpaHHYCHHH.
3-4. BeposITHOCTHBIH XapaKTep pa3IMyHbIX Pemenne mpaktuueckux 3amad C
MPOLIECCOB OKPY’KAIOIIEro MUPA; NIPUMEHEHNUEM BEPOSITHOCTHBIX METOJIOB.

OT  a3apTHBIX MIp K  TEOpUHU
BepoatHocteit. Depma u ITackais.

Y-1. Anredpa yMeThb

(] BBITIOJIHSTE apH()METHIECKUE
nefCTBUS, COYeTast YCTHBIE U
NMCbMEHHBIE IPHEMBI, TPUMEHEHHE
BBIYUCITHTENBHBIX YCTPOUCTB;
HAXOIUTh 3HAUCHHS KOPHS
HATYpAJIbHOM CTENEHH, CTEMEHH C
PaIMOHAJILHBIM [TOKA3aTeNeM,
noraprQma, KCIoJb3ys pH
HEOOXOMMMOCTH BBIUMCIIUTEBHBIE
YCTPOUCTBA; MOJIB30BATHCS OLIEHKOM 1
NPUKUIKOM TIPH MPAKTAYECKHX
pacuerax;

L] HPOBOIHUTH I10 U3BECTHBIM hopMynam
U IpaBUJIaM IpeoOpa3oBaHUs
OyKBEHHBIX BBIPDAXECHUH,
BKJIIOYAIOIIUX CTEMEeHH, PaauKabl,
Jorapu(Msl 1 TPUTOHOMETPUUECKHE
(byHKUMY;

L BBIYMCIIATH 3HAUCHHS YHCIOBBIX H
OyKBEHHBIX BBIPaXKEHHH, OCYIIECTBIISS
HEOOXOMMBbIE MOICTAHOBKU U
npeoOpa3oBaHus;

HCI0JIL30BATH NPHOOPEeTeHHbIe 3HAHUS U

YMeHHsI B IPAKTHYECKOH 1esATeJbHOCTH U

NOBCEIHEBHOM JKU3HM J1JIs:

L MPAKTHYECKHX PACUYETOB 110
(opmyrnam, BKiIodast HOpMyIIbI,
cofiepKallye CTENEHU, PaUKaIbl,

3amaHus I yCTHOTO U TIMCHMEHHOTO ONPOCa YYAIIUXCS COCTOST U3 TEOPETUIECKUX BOIIPOCOB U
3ajay.

OTBeT Ha TEOPETHUYECKHI BOMPOC CYUTACTCS OE3YIPEUHBIM, €CIIH TI0 CBOEMY COJICPIKAHHIO
MOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COACPIKUT BCE HEOOXOAMMBIEC TEOPETUIECKHE (DaKThl U
000CHOBaHHBIC BBIBOIBI, & €T0 M3JI0’KEHHUE U TIHCbMEHHAS 3aIMCh MATEMATHUECKH TPAMOTHBI U
OTIIMYAIOTCS MTOCIIEOBATEILHOCTHIO H AKKYPATHOCTBIO.

Pemienue 3agaun cunraeTcs 6e3ynpevyHbIM, €CIIM PABUIIBHO BBIOPAH CIIOCOO pEIIeHHsI, CaMO
peleHre COMPOBOXKIACTCS HEOOXOIMMBIMU OOBSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY)KHBIC BBIYHC-
JICHHS U TIPe0Opa30BaHMsl, IOJTYIEH BEPHBIA OTBET, MMOCIEAOBATEIIEHO 3aIMCAHO PELICHHE.
OreHKa OTBETa YYalIerocs Mpu YCTHOM U IIUCbMEHHOM OIPOCE MPOBOIMTCS T10 MATHOAIUTBHOM
CHCTEME, T. €. 32 OTBET BBICTABIISETCS OJIHA M3 OTMETOK: | (110X0), 2 (HEYAOBICTBOPUTEIBHO),

3 (YyIOBIETBOPHUTEIBHO), 4 (XOpoI0), 5 (OTINYHO).

1.9. JlaGopaTopnas padora «IleprneHAMKYJSIPHOCTH MPSMBIX U IJIOCKOCTEID)

1. 9.Teker 3axanus

Tecr 1. IlepnieHAUKYISIPHOCTD MPSMOU U TIIOCKOCTH

BriGepu BepHBI OTBET.

1. Kakoe u3 cineayromux yrBepKIAeHU BepHO?

a) /IBe mpsiMble epreHANKYISIPHBIE TPEThEH MePIeHANKYISIPHBI MEKTY COOO0H;

0) mpsiMasi Ha3bIBACTCS MEPICHANKYIIPHON TIJIOCKOCTH, €CJIU OHA MEePIEHANKYIISIPHA XOTs ObI
OJTHOU MPSIMOM, JIKAIIEW B 3TON IMIOCKOCTH;

B) ABC TIPSMBIC, ICPIICHAUKYIIAPHBIC K IINIOCKOCTHU, NICPIICHAUKYIIAPHBI MCKY CO6OI>'I;

T) IpsiMasi Ha3bIBaeTCs MEPIEHIUKYISIPHON TIOCKOCTH, €CIT OHA MIEPIIEHANKYSPHA K JTI000M
MPSAMOI, JIEKAILEW B TOM MIIOCKOCTH.



2. JIBe CKpeuIuBaroifecs mpsmMbie B3aNMHO MEPICHIUKYISPHBL. UeMy paBeH yrosl MexXIy
HAMU?

a) 900; 6) 00: B) 1800; r) 450.

3. BepxHHe KOHIIBI IBYX BEPTHKAIBHO CTOSIINX CTOJIOOB, yIAICHHBIX Ha
paccrosiHue 4 M, COeTUHEHBI TIepeKIaquHON. BricoTa oHOTO cTON0a 5 M, a
napyroro - 8 M. Haligure ninuny nepexiaanHbl.

B
c

A
J s

4. 3anmava. Yepes ctopony AB npsimoyronsarnka ABCD npoBeaena miockocts o. Ctopona CD

yaaJieHa oT 3To mmockocT Ha 3 cM, CB=6¢cm, CD=8cMm. Haiinure:
1)yron mexay npssmMoit DA 1 mockocTsio o ,

2)cuHyc yraa Mexy npsmoit BD u miockocTsio a.

5. Ilpsimast m neprieHAUKYASpHA K MPSMBIM a U b, JeXaluM B INIOCKOCTH O, HO M He
MEePIEeHIUKYIIIPHA K TUIOCKOCTH ¢.. BBISICHUTE B3aMMHOE PAcIoyioKEeHHUE MPsIMbIX a U b.

a) mapaJuIeNIbHBI, 0) MEPECEKAIOTCs; B) CKPEIIUBAIOTCS; T) ONMPEICTUTH HENb3.

6. Otpesok AB, paBHBII 5cM, HE UMEET OOITUX TOYEK ¢ TIOCKOCThIO 0. [Ipsimeie AC u BD,
MEPIIEHINKYIISPHBIE K 3TOH TUIOCKOCTH, IepecekaroT ee B Toukax C u D cooTBeTcTBEHHO.
Hatigure BD, eciiu CD =3cMm, AC=17cm, BD<AC.

a) 12cm; 6) 13cm; B) 21 em; 1) 10 om.

7. B rerpasagpe DABC AD AC, AD AB, DC BC. Torga npsmas BC u miockocts ADC:
a) TmapaJuIeIIbHbI,

0) npsimast BC 7neXuT B TNIOCKOCTH;

B) npsimasi BC nepecekaeT m10CKOCTh, HO HE MEPIEeHIUKYIIIpHA K TUIOCKOCTH;

T') IePIEeHIUKYISPHBI.

8. PaccrosiHME OT HEKOTOPOH TOUKH JIO TUIOCKOCTH KBajpara paBHO 4CM, a 10 KaKI0H U3 €ro
BepInH — 6¢cM. Haliure auaronasis KBajapara.

a) 2cm; 0) Scm; B) ScMm; T) 2¢cMm.
9. Kakoe u3 clleyroIuX yTBepKICHHH HEBEPHO?

a) Ecmn npsmast NneprneHAuKYJIsIpHa K ABYM IIPAMBIM, JIC)KAIIHUM B INIOCKOCTHU, TO OHA
NEpICHAUKYJIIpHA K 3TOH IJIOCKOCTH,

6) C€CJIN IIpAaMad NCPICHAUKYIISIPHA K IIJIOCKOCTH, TO OHA €€ IICPECCKACT,
B) €CJIM ABC IIJIOCKOCTHU MEPINCHAUKYIISAPHBI K HpHMOﬁ, TO OHHU IapaJJICIIbHBI;
r) €CJIKM OBC MMPAMBIC IICPIICHAUKYIISIPHBI K TIJIOCKOCTH ,TO OHU IMapaJlJICIIbHbBI;

10. Ecou OJlHa U3 ABYX CKPCIIHUBAIOMIUXCS MPAMBIX HNCPIICHAUKYJISIPHA K TIJIIOCKOCTH, TO 6y,Z[CT
JIn NCPHCHAUKYIISIPHA K 3TOH IIOCKOCTU BTOpas HpSIMaSI?



a) [la; 6) 1a, HO P OIIpEIENICHHBIX YCIOBHSX; B) OTPE/ICINUTD HENb3s; T) HET.

11. TIpsiMas a nepneHMKYIISPHA K MPSIMBIM C U D, JIe)KaluM B IJIOCKOCTH 0., IIpsMast
a MePIeHIUKYISPHA K TUIOCKOCTH 0. BBISICHUTE B3aUMHOE PACIOJIOKEHHE TPSMBIX ¢ 1 D.

a) TOJIBKO IapaJuIeNIbHBI; 0) TOJIBKO MEPECEKAIOTCS; B) MAapaJlIeNIbHbI WIIM IEPECEKAIOTCS; T)
OIIPEJETIUTD HETIb3SL.

12. Otpe3ox MH He nmeer o0mmx To4ek ¢ mIOCKOCThIO o. [Ipsmeie MK u HT,
MEPIICHINKYIISIPHBIE K 9TOU TUIOCKOCTH, TiepeceKkaroT ee B Toukax K u T coOTBETCTBEHHO.
Harigure MH, eciu KT = 3cm, MK =2cMm, HT = 6¢M.

a)cm; 0) 7cm; B) Scm; 1) 3cm.

13. Touxa E ne npunamnexut miockoctu npsimoyroisanka ABCD. BE AB, BEBC. Toraa
npsimast CD u mockocts BCE:

a) MmapajuieNibHbBl; 0) MEePIEeHIUKYISAPHBI; B) ONPEICIUTh X B3aUMHOE PACTIONOKEHUE HEIb3S ;
I') IpsiMast JIEKUT B MJIOCKOCTH.

14. PaccrositHue OT HEKOTOPOM TOYKH JI0 TNIOCKOCTH KBajJipaTa paBHO 4CM, a 10 KaXKJI0U U3 ero
CTOpOH — 6¢M. Haiinure nuaronasns kBajparta.

a) 2cm; 0) Scm; B) ScMm; T) 4em.

15. Yepes Touky A, yAaJeHHYIO OT IUIOCKOCTH 0 Ha 4CM, POXOAUT MpsiMasi, epeceKaroas
IJIOCKOCTH 0 B Touke B. Haitnute yrosn mexay npsamoit AB v II0CKOCTBIO 0, €CJIH JJIMHA
oTpe3ka AB paBHa 6¢cM.

a) arccos2/3;  0)arcsin2/3;  B) arcsin3/2; r) arctg2/3.

16.Touka M He nexarnas B ruiockoctu Tpeyrojibarnka ABC paBHOymaneHa OT €ro BepIiuH,
MO — nepnengukyssp K mimockoctd ABC. Touka O siBisieTcst

a) IIEHTPOM BIHCaHHOH B TpeyroJbHUK ABC OKpyXHOCTH;
0) LIEHTPOM OIMCAHHOH BO3Jie TpeyrojbHuka ABC oKpyXHOCTH;
B) IIEHTPOM TsDKecTH TpeyrojabHuka ABC;

I') TOYKOU mepecedeHus BrICOT TpeyroiabHuka ABC.

17. Yepes Touky A, yaajJeHHYIO OT IUIOCKOCTH 0 Ha 3CM, MPOXOAUT MpsiMasi, epeceKaroas
IJIOCKOCTH 0 B Touke B. Yron mexay npsimoii AB u mnockoctsio o paBen 30 0. Haiiaure
JUIMHY OTpe3ka AB.

a)dcm; 0)3cM; B)6CcM; T)ScM.

18.Touka M He nexaias B miockoctu Tpeyroisuuka ABC paBHOyIaeHa oT ero CTOpoH,
MO — nepnenauxynsp k miockoctd ABC. Touka O saBnsiercs

a) IEHTPOM BNHUCAHHOH B TpeyroyibHuK ABC okpyXHOCTH;
0) LeHTpoM omMcaHHOM Bo3ie TpeyronbHuka ABC okpyxHOCTH;
B) LIEHTPOM TsDKeCTH TpeyrojibHuka ABC;

I') TOYKOH mepecedeHus BbIcOT TpeyroyibHuka ABC.



19. 3apaua. Karer AC npsimoyronsHoro AABC ¢ npsimbiM yriom C JI€KUT B IVIOCKOCTH 0., &
yros Mexay miockoctsmu oo 1 AABC pasen 600 . Haligute paccrosHue ot Touku B 110

miockoctu o, eciit AC=5cm, AB=13cmMm.

20. 3amaua. [TmockocTr mpsMOYToibHBIX TpeyroidbHUKOB ABC n ABK nepneHauKyspHsl.
AB=8cMm, AK=10cMm, ~ ABK=_ ABC=900, . BAC=450 . Beruuciure pacCTOsIHIEC MEKIY

toukamu K u C.

1.9. Bpems Ha BbINOJIHeHHE: 90 MHH.

1.9. IlepeyeHb 00HEKTOB KOHTPOJIS M OLIEHKH

OCHOBHBIE [TOKA3aTeIN OLEHKH Ornenka
HanmeHnoBaHue 00bEKTOB KOHTPOJIS U OLIEHKU

pesyJbTaTa
Yroa Mexty NpsIMOH U IIIOCKOCTBIO 3HaTh: onpeeNneHne 5 GamioB

NEPIEHANKYIIIPHOCTD MPAMBIX B
IIPOCTPAaHCTBE. VYMerh: aHaJIM3MupoBaTh
B l'[pOCTeﬁHIPIX ClIydyasixX B3aUMHO€
PacCroIOXECHUE NTPSIMBIX B
IMIPOCTPAHCTBE, UCIIOJIB3Ys
OnpeACICHUE IEPIIECHAUKYIIAPHOCTU

OPSIMBIX
[TepneHaAnKyISp U HAKIOHHAS. YTO0J MEXIY NPsMOn 3HaTh: MPU3HAK MEPHEHANKYISIPHOCTH
U TJIOCKOCTBIO MPSMOM M INIOCKOCTH, UX CBOMCTBA.

YMeTb: ONUCHIBATH B3aUMHOE
PAacIOIOKEHHE TIPIMOI U TIIOCKOCTH B
IPOCTPAHCTBE

JIByrpaHHbIH yroi 3HaTh: MPU3HAK MEPIECHANKYIISIPHOCTH
HpsAMOIf ¥ TIIIOCKOCTH. YMETh:
MPUMEHSATH IPU3HAK IPH JI0Ka3a-
TEJIbCTBE NEPINECHANKYIIAPHOCTH
MPAMOM M IJIOCKOCTH
IMepreHUKyISPHOCTH IIIOCKOCTEN: onpeeIeHue, 3HaTh: ONpesie/ieHHe U MIPH3HAK
MIPH3HAK CKPEIIHBAIONIUXCS PAMBIX. YMETb:
pacIo3HaBaTh Ha YepTeKax U MOJEIAX
CKPEIIHBAIONINECS IPSIMBIE
IMepreHUKyISPHOCT MPSIMBIX H TJIOCKOCTEH: pu3Ha- | MiMeTs mpencraBieHue o0 yriax Mexmay
KU, CBOICTBa HepeceKaloNUMHUCsl, apasiieIbHBIMH H
CKPEIIHBAIONIUMUCA IPIMBIMH B IIPO-
CTpaHCTBE. YMETh: HAXOIUTh YroJl
MEX1y IPSIMBIMH B IPOCTPAHCTBE Ha
MOJIeNu KyOa

TepneHMKyIApHOCTD NPSMBIX U MIOCKOCTEH: 3HaTh: KaK OIPENENIACTCS Yroid MEKAY
TpU3HaKH, cBoiicTBa. HakioHHas u ee mpoekuus. YToi IPSAMBIMU. Y METh: peuaTh mpo-
MEXIy IPsSMOH U MIOCKOCTbIO CTEH e CTEPEOMETPUYECKUE 3a1aun

Ha HaX0XKICHHE YITI0B MEXIY
MIPSIMBIMU M TITOCKOCTSIMU

KoHTpo:1b 3HaHUI 1 yMEHUH 3HaTh: onpeaeIeHue u
MIPU3HAK
TIepHEeHAUKYISIPHOCTH
TMPSIMOM 1 TUIOCKOCTH.
YMeTh: HaXOQUTh Ha
MOZIeIISIX IapaieIenuena
MIepHEeHANKYSIPHOCT

Pentenue 3a1aun cunraeTcs 6€3ynpevyHbIM, €CIIH IPABUIIBHO BBIOPAH CIIOCO0 pEIIeHHsI, CaMO
pellIeHHE COMPOBOXKIACTCS HEOOXOIUMBIMU OOBSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY)KHBIC BHIYHC-
JICHHS U TIPE0Opa30BaHMsl, IOJYYEH BEPHBIA OTBET, MMOCIEAOBATEIILHO 3aIMCAHO PELICHHE.
OrneHka oTBeTa y4alierocs mpyu YCTHOM U TUCbMEHHOM OIPOCE MPOBOAUTCS MO MATHOATIHBHON
CHCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA U3 OTMETOK: 1 (110X0), 2 (HeYAOBIETBOPUTEIHHO),

3 (YHOBIETBOPUTENHHO), 4 (XOpo1110), 5 (OTIUYHO).



1.10. YeTHblii onpoc

1.10. Teker 3aganusa

Cdhopmymuposats npaBuna auddepeHIupoBaHus 1 3aIUCaTh MPOU3BOIHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUI:

1= 8. (g’ =
20_ (Xa)’ — 90. (Ctgx)r —
B uactHocty, X = 10°.  (arcsin x)' =
(x?) = 11°,  (arccosx)’' =
(x}) = 120, (arctgx)’ =
r— arcctgx)’ =
(&? = ™ (arcctgx)
(lj = ITPABUIIA JUDODPEPEHIIUPOBAHUWA
X
14°,  (u+v)'=
3. (kx+b)'= 150, (u-v) =
e @)= 16°. (W) =
B gactHOCTH, (") = 17°. (cu)'=
5°. (log, %)'= 18y
B wactHOCTH, (Inx)" = (V] -
lg x)' = '
(Ig x) (1] )
B uactHoctH, \V 5
6°. (sin x)" = IMTPON3BOJHASA CIIOXKHOU ®YHKIINU
7°.  (cosx)' = 19, f(p(x) =

1.10. Bpemsi Ha BbInOJIHEHHE: 15 MUH.
1.10. ITepevyeHb 00BHEKTOB KOHTPOJISI M OI[EHKHU

OCHOBHBIE ITOKA3aTEIN OLIEHKH Ouenka
pesyibTaTa
¥Y-3. Hayajia MaTeMaTH4YeCKOro aHAJIN3a - ®opMyIHPOBKA MPaBUII 1-5 6amnoB
muddepeHMpoBaHuUs U IIepeyCIeHHE
MIPOU3BOHBIX OCHOBHBIX
9NEMEHTAPHBIX PYHKIM#H

Pemienue 3amaun cunraercs 6e3ynpedHbIM, €CITH PABUIIBHO BHIOPAH CIIOCO0O PEIICHHUsI, CaMO
peleHre COMPOBOXKIACTCS HEOOXOIMMBIMU OOBSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY)KHBIC BBIYHC-
JICHHS U TIPe0Opa30BaHMsl, IOJIYIEH BEPHBIA OTBET, MMOCIEAOBATEIIEHO 3aIMCAHO PELICHHE.
OrneHka 0TBeTa y4alierocs mpyu YCTHOM U TUCbMEHHOM OIPOCE MPOBOAUTCS MO MATHOATUIBHON
CHCTEME, T. €. 32 OTBET BBICTABIISETCS OJIHA M3 OTMETOK: | (I10X0), 2 (HEYIOBICTBOPUTEIBHO),

3 (YHOBIETBOPUTENHHO), 4 (XOpo1110), 5 (OTIUYHO).

HaumenoBanue 00beKTOB KOHTPOJIA X OLICHKH

1.12. I'paduyeckasi npakTudeckasi padora «MccieqoBanue u nmocrpoenne rpagpukon
GyHKuuin»

1.12. Teker 3aganus

HccnenoBaTh GyHKINIO U TOCTPOUTH €€ Tpaduk.

Bapuanr 1
f(x)=x*-2x+8

Bapuanr 2



f(x)=—x*+5x+4

Bapuanr 3
f(x)=—x"+3x-2

Bapuanr 4
f(x)=x*-2x*-3

Bapuanr 5
f(x)=x*+3x+2

Bapuanr 6
f(x)=3x*-x*

1.12. Bpems Ha BbinoJiHenue: 90 MuH.

1.12. llepevyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

OCHOBHBIE I10KA3aTeNIH OLIEHKU Ouenka
HanmeHoBaHNe 00bEKTOB KOHTPOJIS M OLIEHKH

pesyJbTaTa
BospacTratomas u yobiBatoniasi GQyHKIHs Ha 3HaloT, KaK MCcCIen0BaTh B IpocTeiimmx | 5 6amioB

MPOMEXYTKE, MOHOTOHHOCTh, TOUKH 3KCTpEMyMa,
TOUKH Tepernda, HeoOX0IUMOE yCIOBHE IKCTPEMYMa,
JIOCTaTOYHOE YCJIOBHE KCTPEMYMa, aJrOPUTM
UCCIIEIOBAaHUS HENPEPBIBHOM (DYHKIIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

crnyyasx GYHKIMH HA MOHOTOHHOCTb,
HaXoauTh Hal/l6OJ'll>LLll/le U HAUMCHBIIINEC
3Ha4eHHs QYHKIHUH, CTPOUTH IpapuKh
(byHKUHMI.

VYMEIT Hcele[0BaTh B MPOCTEHIINX
ciydasx (yHKIUH HA MOHOTOHHOCTb,
HAXOAUTh HAHOOJIbIINE U HAUMEHBIINE
3HaYCHUsI PYHKIHA, CTPOUTH rpaduKu
byHKIMiL.

T'opu3oHTabHAS ACUMIITOTA, BEPTUKANbHAS
ACHMIITOTA, HOCTPOCHHUE Ipaduka

¥YMmetb cTpouts rpaduku QyHKIHH

HaXOXJeHHe HanOOoJIbILIEro U HAMMEHBLIEr0 3HAYCHUH
HeNpepbIBHOM (PYHKIMH HA IPOMEXKYTKE, aIrOPHTM
HaXOX/CHUsI HAMMEHbBIIETO U HauOOJIbLIEr0 3HAUCHUH
HenpepbIBHOM (PyHKIMM HA OTPE3Ke, 3a1a4H Ha

YMerT uccneaoBaTh B IpocTelmmx
ciydasx (yHKLIUH HA MOHOTOHHOCTb,
HaXOJUTh HAUOOJbIINE U HAUMEHbIINE
3Ha4YeHUs QyHKIHU. YMET

OTBICKAHWE HAUOOJIBIINX U HAMMEHBIIHNX 3HAYCHUI
BCJIIMYHH, 3a1a491 HA OIITUMH3ALIUIO

3a npaBUJILHBINA OTBET HA BOMPOCH! WIIM BEPHOE PEIICHUE 3a7a4d BBICTABIIACTCS IMOJI0KUTEIIbHAS
oreHka — 1 Gaur.

3a HelpaBWJIbHBIN OTBET Ha BOIPOCHI HJIM HEBEPHOE PEIICHHUE 33/Ia4H BHICTABJISACTCS
oTpuIaTesibHas oreHka — 0 6ayIoB.

OnpeaACIATh NOHATHUSA, IPUBOIANUTH
JO0Ka3aTCJIbCTBA.

Penenue 3a1aun cunraeTcs 6e3ynpeyHbIM, €CIIM MPABHILHO BEIOPAaH CIIOCO0 pelIeHusI, caMo
pelIeHHe COTIPOBOXKIACTCS HEOOXOJUMBIMHU 00BSICHCHUSIMHU, BEPHO BBITIOJTHEHBI HY)KHBIC BBIYHC-
JICHUS W TpeoOpa3oBaHUs, MOJYYCH BEPHBIH OTBET, MOCICIOBATEIBHO 3alMCAaHO PEUICHHE U
MOCTPOEH rpaduK.

OneHka oTBeTa ydyamlerocs MpPH YCTHOM M IHCbMEHHOM ONpPOCE MPOBOJUTCS IO
NATHOAUTBHOM CHUCTEME, T. €. 3a OTBET BBICTABJISICTCS OJHAa M3 OTMETOK: | (Iioxo), 2
(HEeYOBIETBOPUTENBHO), 3  (YIOBIETBOPUTENHHO), 4 (XOPOIIO0), 5 (OTIUYHO).

1.1 3 lIpakTuuyeckas padora (IlpumeHenne NpPOU3BOIHON B TEXHMKE U TeOMETPHH)
1.13. Teker 3aganus
Bapuanr 1
. y =sin®(4x® - 2)
1. Haiitu npou3BoHYIO GyHKIUU .

_ 4
2. HaiiTu npou3BOIHYIO TPETHETO MOPSAKA PYHKIIUN y =3X" +C0S5X



f(x) =

3. Hammcare ypaBHEeHHe KacaTenbHOH K rpaduky GyHKIUN
Xo=-1 X, =1

> | w

B TOYKE C abCIMCCOi

X(t) = Lot st
4. MarepuasibHas TOUKa JIBUKETCS 110 3aKOHY 3 . Haittu ckopocTh 1
yckopeHue B MOMeHT BpemenH t=5 c. (Ilepemenienue usmepsercs B MeTpax.)
Bapuanr 2

y = cos* (62 +9).

1. Haiitu npou3BoaHYy0 QYHKIMH
—2%5 _sj
2. Haiitu mpou3BOTHYIO TPETHETO MOPSAKA QYHKIIUN y =2x" —sin 3X.
_ _y2
3. Hammcare ypaBHEeHHe KacaTenbHOH K rpaduky GyHKITN F(x)=2x-x" 4 TOYKE C

abemmccoit 10 O, Xp=2
X(t) =t> —4t* 4 .
4. MarepuaibHas TOUKa JIBUKETCS 10 3aKOHY . Haitt ckopocTh 1
yckopeHue B MoMeHT BpemeHH t=5 c. (Ilepemenienue nzmepsiercst B MeTpax.)
Bapuanr 3

—+n5(2y4
1. Haiitu npon3BoaHy0 QyHKIIMH y=1tg (3X _13).
_ 3 5x
2. HaiiTi mpon3BOIHYIO TPETHETO TOPSIKA (QYHKITHH y=4x"—e"
2
3. Hammcare ypaBHEeHHe KacaTenbHOH K rpaduky QyHKINN FO)=X"+1 5 rouke ¢

aBCITICCoit 0 O, X =1
1
X(t) = =t* +t?
4. MarepuaibHas TOUKa JIBHKETCS 10 3aKOHY 4 . Haittn ckopocTh 1
yCKOpeHue B MOMeHT BpeMeHu t=5 c. (Ilepemerenue namepsiercs B MeTpax.)
Bapuanr 4

_ 4 3
1. Haiiti npousBoaHYIO PYHKIIHH y=ctg (5X + 6).

y =5x* —cos4x

y f(x)=x*-1
3. Hamucartp ypaBHeHHe KacaTeqbHOU K rpaduKy (yHKIIHH B TOYKE C
Xo=—1 X, =2

2. HaiiTi mpou3BOAHYIO TPETHETO MOPsaKa (PyHKIIUH

abcruccon

_t4 _
4. MarepuasibHas TOUKa JBHKETCS 10 3aKOHY x(t) =t -2t . Haiiti ckopocThb 1 yckopeHue
B MOMeHT BpeMenu t=5 c. (Ilepemenienne namepsiercst B MeTpax.)
Bapuanr 5

_ . 352
1. HaiiTi npou3BOAHYIO (PYHKIUH y =arcsin” 7x°

— A 1 i
2. HaiiTu npou3BOIHYIO TPETHETO MOPSAKA PYHKIUN y =4x" +sin 2X.

3. Hanwucare ypaBHeHue kacatenbHOH K rpaduky GyHKIUN FO)=19X 5 1ouke ¢
V4 V4

Xg=— X, =—
abcruccon 4 , 3.

_ot3 _
4. MatepuaipHas TOUKa JBHXKETCS 110 3aKOHY X®) =2 -8 Hajiry CKOPOCTb M YCKOpPEHHE
B MOMeHT BpeMmeHH t=5 c. (Ilepemerienne usmepsiercs B MeTpax.)
Bapuanr 6

_ 64
1. Haiitu npou3BOIHYIO GYHKIUU y = arctg"5x"

y y =6x> +e
2. HaiiTi Mpou3BOJHYIO TPETHETO NOPsIIKa (PYHKIUH .

f(x) =1+ cosx

3. Hanmcare ypaBHeHHe KacaTenbHOH Kk rpaduky GyHKIUN B TOUKE C

T

_ Xo -
abcruccon Xo = 0, 2



__ 34
4. MarepuanbHasi TOUYKa ABMXKETCS 10 3aKOHY Xt) =t"+2t . HaliTu ckopocTh U yCKOpeHHe
B MOMeHT BpeMeHHu t=5 c. (Ilepemenienne n3mepsiercst B MeTpax.)

1.13. Bpems Ha BbInoJiHeHue: 90 MuH.

1.13. IlepeyeHb 00bEKTOB KOHTPOJISI H OLIEHKH

KacaTeNbHasl K IUIOCKOH KPHBOH, KacaTesbHas K
rpaduKy QyHKINY, TPOU3BONHAS (QYHKIHH,

AJITOPUTM HAXO0XIACHUSA IIPOU3B OZlHOﬁ 5

(H3UUECKHIT CMBICII ITPOU3BOIHON, TEOMETPHYCCKUI
CMBICJI IPOM3BOJIHOMN, CKOPOCTb M3MEHEHUsI (DYHKIHY,

(byHKIMY, GU3HIECKOM U
TreOMETPHYECKOM CMBICIIE IIPOU3BOJHOM.

nuddepeHimpoBanue
Dopmyisl AU GepeHIInPOBAHUS, TPaBUIIA YMeTh: HaXOIHTh MPOU3BOJHBIC
nudbepeHIpoBaHust CYMMBI, Pa3HOCTH, TIPOM3BEIACHHS,

YaCTHOI'0; IPOU3BOJHEIEC OCHOBHBIX
9JIEMEHTapHbIX (YHKIHI; cOOpaTh
MaTepual JUis COOOIIEH s MO 3aJaHHOM
Teme

OCHOBHBIE [10Ka3aTeJN OLCHKH Ouenka
HaunmeHoBaHHE 00bEKTOB KOHTPOJISL M OLCHKH

pe3yibTara
3ajia4a 0 CKOPOCTH JBUKCHHUsI, MTHOBEHHAs! CKOPOCTb, 3HATh IOHSATHE O IPOU3BOLHON 1-5 Ganos

CroxHble QYHKINH, TPOMEKYTOUHBIH apryMeHT,
MPOU3BOHASI KOMITO3UIUHU JIBYX (DYHKIMI

3HAIOT MOHATUE CIIOXKHAS (HYHKIIHH,
obpaTHast (yHKIHUS; MOTYT COCTaBIISATh
CIIOXKHBIE (DYHKIIHH U UX

i depeHIpoBaTh.

KacarenbHas k rpaduky, yriopoi ko3GhuiueHt,

rpaduky QyHKIMH

AJITOPUTM COCTaBJICHUA YPaBHCHUSA KacaTeJbHON K

YMeTb: COCTaBJISATh ypaBHEHUS
KacaTesbHOH K rpaduKy GYHKIHH 110
AJITOPUTMY; TIPUBECTH NPUMEPBHI,
oso0paTh apryMeHThI,
chopMyIMPOBATh BBIBOJIBI, PELIATh
npoGIeMHbIE 331a4U U CHTYalllH

MoryT cBOGOAHO BHIBOIUTH

U HUCIIOJIB30BaTh (HOPMYJIBI
MPOU3BOJIHBIX PA3INYHBIX QYHKIUH 1
BBIYMCIISTh TPEIEIbI YHCIOBBIX
10CJIEI0BaTEIbHOCTEH

Pemenue 3agaun cuntaeTcst 6€3ynpeyHbIM, €CIIN MTPABUIILHO BRIOPAH CIIOCOO pelIeHus, CaMo
peleHre COMPOBOXKIACTCS HEOOXOIMMBIMU OOBSICHEHUSIMH, BEPHO BBITIOTHEHBI HY)KHBIC BBIYHC-
JICHHS ¥ TIPe0Opa30BaHMsI, IOJTYYEH BEPHBIA OTBET, MMOCIEAOBATEIIEHO 3aIMCAHO PEIICHHE.

OreHKa OTBETa YyJalIerocst Mpu YCTHOM U IIUCbMEHHOM OIPOCE MPOBOAMTCS TI0 MATHOATUTEHOM
CHUCTEME, T. €. 32 OTBET BBICTABIIICTCS OJTHA U3 OTMETOK: 1 (IJ10X0), 2 (HEYIOBICTBOPHUTEIIBHO),
3 (YyIOBIETBOPHUTEIBHO), 4 (XOpoI0), 5 (OTIMYHO).

1.14. KonutpoJsbHasi padora « Tpuronomerpuyeckue ToKI1eCTBAa

1.14. Teker 3axanus

1. Iloctpoute cxemaTmuecku rpaduk pyHKUMM Y=I1gX Ha OTpe3Ke

3r &

2'2

Hanitu 3HaueHust X, nmpu KoTtopeix tgx =0,tgx <0,tgx >0 Ha maHHOM OTpe3Ke.

2. Pemmre TpuroHoMeTpudeckne ypaBHEeHVI:

3sinx=2
5sin’ X +3sin xcos x —3¢c0s? x = 2
5sin? X ++/3sin XCos X+ 6cos? X =5

sin® x = 3cos’ X +5in 2x
1. JloxaxwuTe paBeHCTBa:



1-(cos® a +sin’® ) =3sin®* a cos’ «

sina—tg’a

2 2 _tg
cos’ a —ctg’a
seca —Ccosa

——————=tg’a
coseca —sin«

(cosa + cos B)(cosa —cos )+ (sina +sin B)(sina —sin ) =0

sin(a + f) —sin(a— B) =2cosasin S
sin(30° + &) — cos(60° + x) _ Zcosa

sin(30°+ &) +cos(60° + )

. T 7 1
SIN—CO0S — =—
12 12 4

1.14. Bpems Ha BbInoJiHenue: 90 MuH.

1.14. IlepeyeHb 00BEKTOB KOHTPOJISI U OLEHKH

OCHOBHBIE TOKA3aTENN OLIEHKH Ouenka
HaumMenoBaHue 00bEKTOB KOHTPOJIS U OL[EHKU

pesynbTaTa
YucnoBas OKpYKHOCTb, MOJIOKUTEIBHOE U 3HaTb, KAK MOXXHO Ha €ANHUYHON 1-5 6amoB

OTpHUIIaTENbHOE HaNpaBJeHHe 00X0/1a OKPYKHOCTH,
THIepBbIi ¥ BTOPO MakeT

OKPYKHOCTH OIPEICIIATh IJTUHBI TYT.
YMeThb: HalTH Ha YUCIIOBOM
OKPYXHOCTH

TOYKY, COOTBETCTBYIOIIYIO JAHHOMY
4HCiTy; coOpaTh MaTepHal st
cooOmIeHus

110 3a/IaHHOM TeMe; 3aM0JIHATh U
oopmtsTh TAOIHUIIBI, OTBEYATH HA
BOIPOCHI C MOMOIIBIO TaOJIHIL

CucreMa KOOpAMHAT, YUCIIOBAs OKPYKHOCTh Ha
KOOP/JMHATHOMN INIOCKOCTH, KOOPIHHATHI TOUKH
OKPYXHOCTH

3HaTh, KaK OMpPeIeIUTh KOOPAHHATHI
TOYEK YHCIOBON OKPYKHOCTH.

YMeTb: cOCTaBUTH TAOIMILY [JISI TOUEK
YHCIIOBON OKPYKHOCTH U HX
KOOPAMHAT; 10 KOOPAHHATAM HaXOAUTh
TOYKY YHCIIOBOIT OKPYKHOCTH;
y4acTBOBATh B THANIOTE, IOHHMATh
TOYKY 3peHHsI cOOeCeIHNKaA, O0NPaTh
apryMEHTHI ISl OTBETA Ha
MOCTAaBJICHHBIH BOMPOC, IPHBOAUTH
TIPHUMEPbI

CuHyc, KOCHHYC U UX CBOICTBA, IIepBasi, BTopasi,
TPEThs M YETBEPTasi YETBEPTU OKPYKHOCTH

3HaTh NOHATHE CHHYCA, KOCHHYCA,
MIPOU3BOJILHOIO YIIa; PaJIMaHHYIO Mepy
yria. YMeThb: BEIYUCIUTD CHHYC,
KOCHHYC 4HMCJIa; BEIBECTH HEKOTOPbIE
CBOICTBA CHHYCAa, KOCUHYCA;
BOCHPUHHUMATH YCTHYIO PEyb,
y4acTBOBATh B JIMAJIOTE, 3aIIUCHIBATH
TJIABHOE, IPUBOAUTD IIPHMEPHI

Tanrenc, KOTaHTE€HC U UX CBOMCTBA, IepBasi, BTopas,
TPEThs M YETBEPTasi YETBEPTU OKPYKHOCTH

3HATb IOHATHE TAHT€HCA, KOTAHTCHCA
MPOU3BOJIEHOTO YIJIa; PaJHaHHyI0 MEpy
yria.

YMeTh: BHIYHUCIUT TAHTCHC H
KOTAHT'CHC YHCIIa;

BBIBECTH HEKOTOPBIE CBOICTBA
TAaHI'CHCA, KOTAHTCHCA; BBIIOIHATD U
0o(hOpMIIATH 3a1aHHS
[IPOrPaMMHUPOBAHHOTO KOHTPOJIS

Tpuronomerprdeckue HyHKIUH YHCIOBOIO apTyMEHTA,
TPHUTOHOMETPHYECKHE COOTHOLICHUS
OJIHOTO apryMeHTa

YMeTb: coBepmIaTh IpeoOpa3OBaHUs
MIPOCTBIX TPUTOHOMETPUIECKHX
BEIPaKCHHIA, 3HAsI OCHOBHBIE
TPHTOHOMETPHYIECKUE TOKAECTBA;
COCTABIIAITh TeKCT HAYIHOTO CTHILS;
I0JIb30BATHCS DHIUKIIONSINEH,
MaTeMaTHYECKUM CIIPaBOYHHKOM,
3aMHCAaHHBIMHU [TPABUIIAMH

CuHyc yriia, KOCHHYC yIia, TAHT€HC yIia, KOTaHTeHC
yIia, TpagycHas Mepa yIila, paJuaHHas Mepa yria

3HaTh, KaK BEIYUCIIATH 3HAUCHUS
CHHyca, KOCUHyca, TAaHT€HCca 1
KOTaHT€HCa IPaJyCHOH H paJHaHHOH
MepEI yIiIa, UCIOIb3Ysl TaOINIHEIe
3HaueHHs; QOPMYIIBI IepeBosia




rpajyCHON MephI B PAJHAHHYIO MEPY U
Hao00pOT. YMeTh 1epeiaBaTh
HHPOPMALHIO CKATO, MOJIHO,
BBIOOPOYHO

Tpuronomerpudeckue GyHKIHH: y=sinx ,

y = COS X

, Tpaduk QyHKIUH, cBocTBA HYHKIMH

HwmeroT npezcraBiaeHue o
TPHTOHOMETPHYECKUX (yHKIHIX

y=sinx y=cosx

CBOWCTBaAX.
Moryr paccmaTrpuBaTth B CpaBHEHHH
TPUTOHOMETPUYECKHE (YHKIIUK

y=smx‘ y:COSX,nx

CBOICTBA M MOT'YT CTPOUTH I'PahKH.

Pactsbkenue ot ocu abenuce, ckatue K ocu abenuce,

y=m-f(x)

noctpoenue rpaduka GyHKINH

y="f(x)
BBITSIHYTb U CKaTh OT OCH OX ,B
3aBHCHMOCTH OT 3HaYCHHs M.

YMEIOT 00BSICHUTD H3Y4CHHBIE
HOJIOXKEHUSI HA CAMOCTOSITENIBHO
10/100paHHBIX KOHKPETHBIX IPUMepax.

Moryt rpadux

CxaTue K OCH OpPANHAT, PACTSDKEHUE OT OCH OpPJHHAT,
peo0pa3oBaHHe CHMMETPUH OTHOCHTENBHO OCH
OPAMHAT, TOCTPOCHHE Ipaduka HYHKIHN

y = f (kx)

y="f(x)
BBITSIHYTh U CXKATh OT OCH oY , B
3aBHCHMOCTH OT 3HaueHus K. Ymeror
paboTaTh ¢ y4eOHUKOM, OTOUPATh U
CTPYKTYPUPOBATh MaTepHall

Moryt rpadux

3aKkoH rapMOHHYECKUX KoJieOaHuil, yacToTa
Kos1e0aHui, aMIIMTyAa, HavaubHas (asa

3HaT HOPMYITy rapMOHHYECKUX
KoJeOaHUH ¥ UIMEIOT IPEICTaBICHUE O
rpauKe rapMOHHYECKHX KOJIeOaHH.

Tpuronomerpuueckue Gpynkuuu:y =1tg X, y = ctg X,
rpaduk QyHKIHMi, cBolcTBA HYHKIUH

3HAIOT TPUTOHOMETPHIECKHE (HYHKIIMU
y =1g X, Y = Ctg X, UX CBOICTBa U MOT'YT
CTPOMTB IrpaduK.

PSR y =arcsin X’ Yy =arccos X ’

arctg x, y = arcctg X, ux cBoucTBa, rpadpuku u
COOTHOILIEHHUS, COfIEPKAIINE APKCHUHYC, aPKKOCHHYC,
APKTAHT€HC, aPKKOTaHIeHC

3HarOT 00paTHBIE TPUTOHOMETPUYECKHE
(YHKIMH, UX CBOMCTBA, rpaduKH.

VYyaruecs 1eMOHCTPUPYIOT 3HaHHS O
YUCIIOBOW OKPY>KHOCTH Ha
KOOPAMHATHOH IIIOCKOCTH; YMEHHE
BBIUHCIISTH 3HAUCHHE CHHYCA, KOCHHYCA,
TAHTeHCa U KOTaHI'€HCa Ha YHCIIOBOH
OKPY>KHOCTH; YMEHHE BBIUHCIIATH
MOHATHE TPUT OHOMETPUY ECKOM
(YHKIMH YU CTIOBOI0 U YTJIOBOTO
apryMeHTa.

3 (YyIOBIETBOPHUTEIBHO), 4 (XOpoI0), 5 (OTIMYHO).

1.15. MpakTuyeckasi padora « TpuroHoMmerpuyecKkue ypaBHeHHsI»
1.15. Teker 3axanus

Bapuanr 1

1.15. Bpemsi Ha BbInoJiHeHHe: 90 MUH.

1.15. IlepevyeHb 00HEKTOB KOHTPOJISI H OIlEHKH

Pemenue 3agaun cuntaetcst 0e3ynpevyHbIM, €ClIM IPaBUIBLHO BBIOPAH CIIOCO0 pelieHus, camo
pelIeHre COMPOBOKAAECTCA HEOOXOIUMBIMU OOBSICHEHUSMHU, BEPHO BBIMIOJIHEHBI HY)KHbIE BBIUKC-
JIeHUS ¥ IpeoOpa3oBaHusl, OJIy4eH BEPHBIN OTBET, OCIEI0BATEIbHO 3aMMCaHO PELICHUE.
OrneHka oTBeTa yyalerocs Npu YCTHOM U MUCbMEHHOM OIPOCE MPOBOAUTCS MO MATHOATUIBHON
CHCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA U3 OTMETOK: 1 (110X0), 2 (HEeYAOBIETBOPUTEIHHO),

apKKOTaHT'€HCa U MOTYT pellaTh
npocTeiimue ypaBHenus tg t = a,

u Ctg t = a. Ymerot onpenensiTh
TIOHATHS, IPUBOAUTH TOKA3aTEIbCTBA.
MoryT pemaTs npocTeiimmue
TPHTOHOMETPHYECKHE yPAaBHEHUS 1
HepaBeHCTBa 10 popMynaMm. MoryT
OOBSCHUTH U3y4EHHBIC ITOJIOXKESHHS Ha
CaMOCTOSITENIBHO MO00PaHHBIX

cost=a siNt=a =4 cgt
= a HepaBEHCTBA: costva , sintv a’
gt va cigtva )

) npocTeitmme

TPUT'OHOMETPUIECKUE YPABHEHUA U HEPABECHCTBA

YpaBHEHUS:

OCHOBHBIE ITOKA3aTEIH OLEHKH Ouenka
HanmenoBanue 06beKTOB KOHTPOJI U OLEHKU

pe3ynbTara
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC, aDKKOTAHI'€HC, 3HAIOT ONpezeNeHIe apKTaHTeHCa. 1-5 6amnoB




KOHKPETHBIX ITpUMEpax.

Metopx 3aMeHbI TepeMEeHHOM. 3HaroT, KaK pemarh npocreiimme
TPUTOHOMETPUYECKHE YPAaBHEHHUS 110
(dopmynam.

MoryT permaTs TpUrOHOMETPHIECKIE
YpaBHEHUS! METOJIOM 3aMEHbI
TIePEMEHHOM, METOJIOM pa3JIoKEHHs Ha
MHOXHTEJIH.

MCTOZ[ Pas3I0)KE€HUS HA MHOXHUTEIN.

OZ[HOpOI[HLIe TPUTOHOMETPUUYECKUE YPAaBHECHU ST nepBoﬁ
u BTOpOﬁ CTCIICHU, AJITOPUTM PCLICHUS YPABHCHUS

MCTOZ[I)I PEICHUS TPUTOHOMETPUYECKUX ypaBHeHI/Iﬁ

VYyamuecs AeMOHCTPHPYIOT YMCHUE
pacIupsATh 1 00001IaTh CBEICHUS O
BHUJIaX TPUTOHOMETPUUECKHX
YPaBHEHUI; YMEHUE PEIICHHS Pa3HBIMH
METOJaMH TPUTOHOMETPHIECKUX
YPaBHEHU.

1.16 PacuetHoe 3ananue «AHTErpupoBanme»
1.16. Texer 3aganus

Bapmuant 1
Haiiti HeonpeeneHHbIe HHTETPAIbl METOJOM HEIOCPEICTBEHHOTO HHTETPHPOBAHUS .
1. Jokaxwure,  UTO F(x) = x* —2sinx SBJISIeTCS  I1epBOOOPa3HOM

f(x)=3x*—-2cosX.

2. Ina  dysxkoum  y=—+5C0SX HaauTe KaKyo-HUOyab IepBooOpasHyIo,
X

3HaueHue KOTOpOT}I B TOUKe X=—7 - OTpUIIaTeJIbHOE YMCIIO.
3. Berumcimre VIHTerpaJibl:

2,25 dX

a) | —=;
) 0,25 \/;
4. Boprumcrimre 1uIomanb puUTypel, OrpaHYeHHON JIVMHUSMIU:
y=2-x%, y=0, x=1, x=0.
5.Berumcimre 1wiomank GUrypel, orpaHMYeHHOV rpadpuKoM PyHKIIM

3
6)jsin 2xdx.
0

y=1,5x"+3, KacaTeJIbHOM K 3TOMy rpad MKy B TOuke ¢ abCIUMCCOM X =2 U TIPSIMOVI

x=0.
6. Hana pyHkmmsa

y:12cos4x+§— _12 .
T sin‘X

_ . _ T,
V3BecTHO, uTO TpadMK HEKOTOPOIL €€ IIepBOOOPa3HON IIPOXOAUT Yepe3 TOUKY (ZOJ

_ _ r
Yemy paBHO 3HaUeHME 3TOV IEPBOOOPA3HON B TOUKE X = 5 ?

j(x —2)sin xdx |

Haiitu HeompeneneHHbIi MHTErpaJl METO1I0M MHTETPUPOBAHHUS IO YACTSIM:
1.16. Bpemsi Ha BbInoJiHeHHe: 90 MUH.

1.16. IlepevyeHb 00bEKTOB KOHTPOJISI H OLIEHKH



OCHOBHBIE TIOKA3aTENH OLICHKH OneHka
HaumMeHnoBaHHe 00BEKTOB KOHTPOJIS U OLICHKH

pe3yibTaTta
VY 1. VYMeHue peraTs 3a/lauid MaTeMaTHYECKOro - Haxoxxenue HeorpeelleHHbIX 5 6aioB

aHaNM3a, TMHEHHOM areOpbl ¥ aHATMTHYESCKON
TeOMETPHU

HUHTETpajoB

3-2 OCHOBHBIC ITOHSATHS U METOABI MATEMATHYCCKOI'O
aHajmsa, TCOpuu BepOHTHOCTeﬁ ¥ MaTEMaTHYCCKOMN
CTaTUCTUKH

-[TonsiTHEe HEONPENENEHHOr0 UHTET paJla
-OCHOBHBIE CBOWCTBA HEOIPEEIIEHHOT O
HHTErpaja

-IIpaBuia HHTErpUPOBAHHS

-Meroabl UHTErpUPOBAHMUSL.

3-3 OcHOBHBIE MATEMATHYECKUE METObI PEIICHUS
MPUKJIAIHBIX 3324 B 00J1acT IPO(ECCHOHATBHOM
JIESITEIbHOCTH

-Mcnonp3oBanue HUHTErpajia B
9KOHOMHUKE

Pemenne 3anaun cuuraercs O€3yNnpeuHbIM, €CJIU PAaBIIIBHO BBIOpPAaH CIIOCOO PELICHHUs, CaMO
pelIeHne COMpOBOKAACTCS HEOOXOJUMBIMH 00BSICHEHUSMH, BEPHO BHITIOJTHEHBI HY)KHBIEC BBIUHC-
JICHH U IpeoOpa3oBaHMsl, IOJIY4YEH BEPHBIM OTBET, IOCIEA0BATEIBHO 3aIMCAHO PELICHHUE.

OneHka oTBeTa ydJallerocss HpPU YCTHOM U THCbMEHHOM OIpPOCE MPOBOJUTCS IO
NATHOAJUIBHOW CHCTeME, T. €. 3a OTBET BBICTABISETCS OJHA W3 OTMeTok: 1 (miuoxo), 2

(HEYTOBIETBOPUTENHHO), 3  (YIOBIETBOPUTETHHO), 4 (XOPOIIIO), 5 (OTJIIMYHO).

1.17. Tect
1.17. Teker 3ananus
3anucarh TaOJIUYHbIE HHTETPAJIbI:

1°.

2°.

3°.

4°,

5°.

6°.

7°.

8°.

9°,

10°.

1.17. Bpems Ha BbInoJiHeHue: 10 MuH.

Ide:

Ixadx:

I dx =
B gacTHOCTH,
dx
X
X
I a dx=
X
I e dx =
B gacTHOCTH,
j cos xdx =

Isin xdx =

dx
Joostn =
COs” X

dx

dx
ol
IL _
B yvactHOCTH, V1-x*

IL:
a’+x°
dx

=
B yactHoctn, °© 1+ X




1.17. IlepeyeHb 00BEKTOB KOHTPOJISI U OLEHKH

OCHOBHBIC ITOKA3aTeJIN OIICHKH Onenka
HaumMenoBaHue 00bEKTOB KOHTPOJIS U OLICHKH

pe3yJabTaTta
3 1. 3HaHHE OCHOBHBIX METOJ0B MATEMATHIECKOTO - Ilepeuncienne TabIuIHbIX 1-5 6asutoB
aHaM3a, aHAIMTHYECKOM I'eOMEeTpUH, IMHEHHOMH HMHTErpajoB
anreOpbl, YJICMEHTAPHOM TEOPHHU BEPOSTHOCTEH

Pemenue 3agaun cuntaercs 6e3ynpeyHbIM, €CIU MPABHIILHO BEIOpaH COCO0 pelIeHus, caMmo
peleHne COMpOBOKAACTCS HEOOXOJUMBIMH 00BSICHEHUSMH, BEPHO BHITIOJIHEHBI HY)KHBIEC BBIUHC-
JIeHUs ¥ peoOpa3oBaHMsl, [10JIy4eH BEPHbIN OTBET, IIOCIEI0BATEIbHO 3alIMCAaHO PELEHUE.

Onenka oTBeTa ydyallerocss P YCTHOM M IHCbMEHHOM OIIPOCE IPOBOJUTCS IO
NATHOAIBHONH CHUCTEME, T. €. 33 OTBET BBICTABISIETCS OJHA M3 OTMETOK: | (mioxo), 2
(HEyIOBIETBOPUTENBHO), 3  (YIOBIETBOPUTEIHHO), 4 (XOPOIIO), 5 (OTJIIMYHO).

1.18. KonTposabHas padora «[IpumMeHeHHe HHTerpajiay»
1.18. Teker 3aganusa
Bapmuant 1

1.

i(4x2 +x—3}ix

Beruncnuts onpeneneHHslid nHTErpaiL: 0

3
3
I(ZX ~1)°dx
2. BBIUUCIHATH ONIPEICIIEHHBI HHTETPAT METOJIOM TIOJCTAHOBKH: 2
3. Bwruauciurs, npe)lBapmenLHo c/IeTlaB PUCYHOK, IUIOMAab (GUTYpPHI, OFpaHI/I'—IeHHOI/I
JIMHUSAMMU: y=-x"+4, y=0, x=-2 X=2
4. Haiitu 06beM Tena, NOJyYEeHHOTO MPH BPallleHUH BOKPYT OCH abCLMcC KPUBOJIUHEWHOM
Tpartelny, OrpaHMYeHHO TuHIIMH: ) VX, y=0, x=1 x=4 :
v=3t"+2t+1 -
5. CKopoCTh IBWKEHUS TOYKU U3MEHSETCS 10 3aKOHY (m/c). Haiitu myTh S,
MpOMIEHHBIA TOUKOM 3a 10 ¢ OT Havana JABUKEHHUS.
Bapuanr 2
3
J' 2x* — X+ 4)jx
1. Boruncnuth onpeaeneHHbIA UHTErpa: ©
1
4
J' (3x+1)*dx
2. BpluucnuTh onpenesieHHbIi HHTErpal METOI0OM MOACTaHOBKH: © .
3. Bpruucnuth, npeBapUTEIbHO CIENIaB PUCYHOK, TUIOIIAh (GUTYpPhI, OTpaHUYCHHOU
_— 2 j— e f
muamsvm: Y — X +1 y=0 x=-1 X l.
4. Haiitu 06beM Tena, HOJYYEeHHOTO MPH BPaLIEHUH BOKPYT OCH a0CIIMCC KPUBOJIUHEWHOM
Tparelyy, OrpaHNYeHHO N TuHIIMH: Y VX, y=0, x=0, x= 1
—0t2 o
5. CKOpPOCTb JBUKEHHS TOUKH U3MEHSIETCS 0 3aKOHy V = ot -8t (m/c). Halitu iyTs S,

IIPOMJICHHBIA TOYKOHU 32 YETBEPTYIO CEKYHY.

1.18. Bpems Ha BbInoJiHeHHe: 90 MUH.

1.18. IlepevyeHb 00bEKTOB KOHTPOJISI H OLIEHKH

OCHOBHBIE ITOKA3aTENH OLEHKH Ouenka
HanmenoBanue 06beKTOB KOHTPOJIS U OLIEHKH

pe3yIbTaTa
1 depeHnupoBaHUe, HHTETPUPOBAHHE, YMEIOT HONIB30BaThCS ITOHATHSIMHI 5 6amnoB
mepBooOpa3Has, TabJIMIIa IepPBOOOPa3HBIX, IPABUIIA nepeooopasnas u HeonpeoeieHHbvlll
OTBICKaHUS IIEPBOOOPA3HBIX, HEONPeAeICHHBII unmezpan. YMeIOT HaXOIUTh
HHTErpaJl, TabINIa OCHOBHBIX HEOIPEIeIeHHBIX TIepBOOOPa3HBIE I CyMMBI (QyHKIUH 1
HHTETPaJIOB, IPaBUIa HHTEI PUPOBAHHS IIPOM3BEICHNS (DYHKIIMHU Ha YHCIIO, a




TAKXX€ MOTI'YT IIPUMEHSATH CBOICTBA
HEONPEACICHHBIX HHTEIPAJIOB B
CJIOJKHBIX TBOPYECKUX 3aa4ax. YmMmeror
000CHOBBIBATH Cy)K€HUs, 1aBaTh
OIpeACIICHUs, IIPUBOAUTDL
JI0Ka3aTeJIbCTBA, IPUMEPHL.

KpPIBOJ'IPIHCﬁHaS[ Tpanenus, npeaein
TOCJIEA0BATCIBHOCTH, IIJIOINAAb KpMBOHHHeﬁHOﬁ

10CJIEI0BATEIbHOCTH, Macca CTEPHKHS, IEpPEMEILEHUE 3HAIOT U yMEIOT IIPUMEHSTH HOPMYITy
TOYKH, ONPEEIICHHbIA HHTErpall, IPeelbl Hetortona — JleliOuuma. Ymeor
HHTETPUPOBAHUS, TEOMETPHYECKUIT M HH3nUSCKHUit BBIYUCIIATD B IPOCTEHILMX 3aaHUSIX
CMBICJI OIIPEeIeTICHHOr 0 MHTerpana, Gpopmyia Helotona IUIOIA/IU C UCIIOJIb30BaHHEM

— JleiiOHu1a, BBIYMCIICHUE TUIOMIAICH IIOCKUX GUTYp C | TIEpBOOOpPA3HOIA.
MTOMOIIIBIO ONPEACICHHOr0 HHTEerpaia

Vyaumecst MoryT cBOOOIHO
MOJIb30BATHCsI 3HAHUAMH O
[EepBOOOPA3HOIL U ONPE/EICHHOM U
HEOIPEIEICHHOM HHTErpaie Mpu
PELIEHHH Pa3TMYHBIX TBOPYECKUX
3a1ad.

Pemenue 3agaun cuntaercst 0e3ynpevyHbIM, €ClIM MPAaBUIIBHO BBIOPaH CIOCO0 pelieHus, camo
PEIICHUE COIMMPOBOXKAACTCA H€06XO)II/IMI>IMI/I O6T)$[CH€HI/I$IMI/I, BCPHO BBITNTOJIHCHBI HY>KHBIC BBIYHC-
JIeHUs ¥ TpeoOpa3oBaHusl, MOJIy4YeH BEPHBIN OTBET, OCIEA0BATEIbHO 3aMMCaHO PELIEHUE.
OreHka OTBETa yJalerocsi Ipy yCTHOM M MUCbMEHHOM OITPOCEe MPOBOIUTCS IO MATHOATEHON
CHCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA U3 OTMETOK: 1 (1J10X0), 2 (HeyAOBIETBOPUTEIHHO),
3 (YHOBIIETBOPHTENHHO), 4 (XOpoIIo), 5 (OTIUIHO).

1.19. 3ayerHasi npakTU4Yeckas pa6ora «MHOrOrpaHHUKN
1.19. Teker 3aganus
I BAPUAHT

I. YcTHBIE yipas)kHEHUS.

B ocHoBanuu nmupamuiet iexxut npsimoyroibHuk ABCJI, a oqHO 13 60k0BBIX pedep PB
MEePIEHANKYJISIPHO OCHOBaHMIO. [locTpoiiTe MTMHENHBIN yroy ABYrpaHHOIO yria mpu
pebpe AB.

3anuInuTe MIaH MOCTPOSHUS MPaBUIBHOU TPeyroJibHOM nupamusl. [loctpoure 3ty
MUpamMumIy.

MO3KHO JIi COCTaBUTh TPEXTPAaHHBIN YroJl U3 IMIOCKUX YTJIOB:

a) 120°; 60°; 90°;
0) 150°; 120°; 90°. OOBICHUTE CBOI OTBET.

CKOJIBKO TpeXI'paHHBIX YIJIOB UMEET TeTpa’p?

Mo3KeT 71 IpaHblo MATUTPAHHUKA CITY’KUTh: a) YEThIPEXYTOJIbHUK; B) NATUYTOJIbHUK?
CyiiecTByeT 1 pU3Ma, y KOTOPOi TOJIBKO 0JJHO OOKOBOE pedpo NEepHeHAUKYIISPHO K
IUIOCKOCTU OCHOBaHUA? OTBET OOBACHUTE.

Ecnu B nupamue Bce 60KoBbIE peOpa paBHBI, TO BEPLIMHA €€ IPOSKTUPYETCS B LIEHTP
ONMCAaHHOM OKOJIO OCHOBAHUS OKPYKHOCTHU. JlokaxkuTe.

SBnsieTcst I MEePIEeHAUKYIIPHOCTh OOKOBOTO pedpa NMpU3Mbl K INIOCKOCTH OCHOBAHMUS
HE0O0XOAMMBIM YCIIOBHEM TOTO, YTO NpU3Ma MpaBHIbHAas?

BepHo 1 yTBepKIEHHUE, YTO NPSAMOYTOJIbHBIN NapaJuIeIeNUIEe] ECTh IPABUIIbHAS
npusma’?

MO>KHO JIM CUATATh JIMHEHHBIM YIJIOM JBYTPAHHOIO yIJIa YroJl, CTOPOHBI KOTOPOTO - JBa
Jy4a, IpOBEACHHBIE B TPaHAX JIBYIPAHHOTO yIila U3 OJJHON TOUKH pedpa?

1I. Z[OK&)KI/ITe, 4TO y napajurejienuie/ia NpoTUBOJICKAIINE I'PAHU ITAPAJUICIIBHBI 1 paBHBI.

III. Pemnre 3amaun:



a) HaiimuTe muonaapr moBepXHOCTH MPSMOYTOJIBHOTO NapajuieNienuieia y KOTOPOro IUaroHaib
paBHa 13 M, BeicoTa 12 1M, a 0HO U3 pebep OCHOBAaHUS 4 M.

B) B mpaBmiibHO# TpeyroibHOM nmupamuie OOKOBEIE pedpa HAKIOHEHBI K IMJIOCKOCTH OCHOBAHUS
nox yriiom 30° .Cropona ocHoBaHus paBHa 12 cm. Haiiaure BbICOTY MUpaMu/ibI.

II BAPMAHT

I. YcrHble ynpakHeHus.

e B ocHoBanuu nupamu sl Jexut npsmoyroiabHuk ABC/, a ogqHo u3 60koBbix pedep PB
NEPIEHIUKYIIIPHO OCHOBaHUIO. [locTponTe MMHENHBIN YrOJl ABYTPAHHOTO YIJIA IIPU
pedpe BC.

e 3anuiuMTe IUIaH NOCTPOEHHUS MPABWIBHOM UeThIpexyroyibHoN nupaMusl. [loctpoiite Ty
UpamMuuy.

e  MOKHO 1M COCTaBUTh TPEXTPAHHBIN YTOJI U3 INIOCKUX YIJIOB:

a) 150°; 140°: 120°;
6) 150°; 90°; 60°. O0BsicHUTE CBOW OTBET.

e PaBeH 1M IMHENHOMY YTy JBYTPAHHOIO YIJIa YTOJI MEXKY JIBYMs JIy4aMH,
MEPIEeHIUKYIIPHBIMU €r0 peOpy U JIekKaIIUMHU B €ro rpaHsax?

e (CKOJIBKO TpEXTpaHHBIX yIJI0B UMEET Napajljieenunen?

e Ha3oBute MHOrOrpaHHUK, UIMEIOIINN HaUMEHbIIee Yncio rpaHeil. CKOJIBKO y HEro
pebep, BepIInH, AHaroHaiaen?

e (OjHa U3 rpaHeil MHOTOIpaHHUKA - IIeCTUYrojibHUK. Kakoe Haumensblee yncio pedep
MOKET UMETh 3TOT MHOTOI'paHHUK?

e Ecnu B nupamusie Bce ABYrpaHHbIe YIJIbl P OCHOBAaHUM PaBHBI, TO BEPILIUHA €€
IIPOEKTUPYETCS B IEHTP BIIMCAHHOW B OCHOBAHUE OKPYKHOCTH. [loKaxkure.

e BepHo ym yTBepKIeHUE, YTO BCE IPAHU IPSMOYTOJBHOTO MapaJlIeICIUIEea —
NPAMOYTOJIbHUKH ?

e SIBnsercs au neprneHAnKYISpHOCTh OOKOBOTO pedpa MpHU3MbI K INIOCKOCTH OCHOBaHUS
JOCTaTOYHBIM IIPU3HAKOM TOTO, YTO MPU3Ma IIPaBUIIbHAS

II. JlokaxxuTe, 4TO AUAroHaIu NapajuliesienuIeia NepecekaroTcsl B OJTHOM TOYKE U TOUKOM
TIePECEUCHHMS JACIIATCA IMOIOJIaM.

I1I. Pemure 3amaun:
a) B mpaBuiIbHO#M TpeyroiapHOM nmpu3Me ajimHa 00KoBoro pedpa paBHa 18 cMm., a cropoHa
ocHoBaHus 24 cm. Haequte nepumeTp ceueHusi, MPOBEACHHOTO YepPe3 CTOPOHY HUKHETO

OCHOBAHHA U MPOTHBOIIOJIOXKHYIO BEPUIMHY BEPXHET'O OCHOBAHUA.

B) B mpaBuiibHOM 4eThIpeXyroibHON mupaMuie cTopoHa ocHoBaHus 10 M, BeicoTa 12 M.
Haiigure miomaap moBepXHOCTA TUPAMHU/IBL.

1.19. Bpems Ha BbInoJiHeHHe: 90 MuH.

1.19. llepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

OCHOBHBIE ITOKA3aTENH OLEHKH Onenka
HanmenoBanue 06beKTOB KOHTPOJIS U OLEHKU
pe3yabTara
MHOTOrpaHHUKH: BEPIINHBI, pedpa, TpaHu MeTs mpencraBieHue o 5 6amnoB
MHOTOTpaHHHKE. 3HATh: JJIEMEHTEI




MHOTOTpaHHHKA: BEpIINHEL, pedpa,
rpaHy

ITinomans 60KOBOIT ¥ IOIHON TOBEPXHOCTH IIPU3MEI

YMeTb: HaXOAUTb IIOIIALb
GOKOBOI U ITOIHOH ITOBEPXHOCTH
MpSMOI IPU3MBbI, OCHOBaHHE
KOTOPOIf - TpeyroJIbHUK

TTupamuna: ocHoBaHKe, 6OKOBBIE pedpa, BHICOTA,
GOKOBasI TOBEPXHOCTb, CEUCHHUE MUPAMUIb

3HaTh: OIpe/eIeHNe TIUPaMH/IBL, €€
9JIEMEHTOB. YMeTh: H300pakarh
MUpaMUy HA 9ePTexkax; CTPOUTh
CEUCHUE IIOCKOCTBIO, apauIeIbHON
OCHOBAHUIO, M CEYCHNE, IPOXOJISIIIEE
4yepe3 BEPIIMHY U IHAroHaJIb OCHO-
BaHUsI

TpeyronsHas nupamuja. [lnomans 60koBoi 10~
BEPXHOCTU

YMeTh: HaXOQUTh IUIONIaNb OOKOBOI
MOBEPXHOCTU U PaMHUJIbl, OCHOBAHHE
KOTOPOi — paBHOOEAPEHHBIN UM
IPSIMOYT OJIbH I TPEYTr OJIbHUK

IIpaBunbHas nupamuia

3HaTh: ONpeIeIeHne TPABUIILHOM
NUPAaMUJIBL. YMETh: peliaTh 3a/1auy Ha
HaXoxAeHHe anopeMbl, 60KOBOro
pebpa, MJIoImaau OCHOBAHUS
NPaBUIBHOM MTUPAMUIBI

3a1aun Ha HAXOXKIEHHE TUIOIIAINH OOKOBOM
TIOBEPXHOCTH MU PaMUIbI

3HaTh: 3JIEMEHTBI ITUPAMU/IbI, BUJIbI
MUpaMuJl. YMETb: HCIOJIb30BaTh
IIPH PELISHUH 33124
IUTAHUMETPHYECcKUe (HaKThl,
BBIYMCIIATH IJIOIIA/Ib OJTHON
MOBEPXHOCTH MPaBUIIbHOM

nUpaMuibl

VYceuennas nupamua. [1nomans 60K0BOH 1 MONHOI
MOBEPXHOCTH YCEUEHHON MUpaMuIbl

3HaTh: onpesieNieHUe yCedeHHON
MHPAMHUJIBI

VYMeTh: penaTh 3aJ1a4u Ha HaXOXKeHHue
TUTOIA/IM MTOBEPXHOCTU yCeUEHHOM
MHUPAMHUJIBL.

[TpaBriIbHBIE MHOTOT'paHHUKH (TETpa’p, Ky0,
OKTa3/Ip, AOJCKAdAP, HKOCAIIP)

Nmetb MPEACTAaBJICHUE O IMMPAaBUJIBHBIX
MHOTOIpaHHHUKaX (TeTpasp, Kyo,
OKTadIp, J0JEKadIP, HKOCAdP)
YMeTh: pacrno3HaBaTh Ha YepPTEKaX 1
MOJIEJISIX TPaBHIIbHbIE MHOTOTPaH-
HUKI

Bujpl cumMeTpun (OCHOBHAs, LICHTpajIbHas, 3ep-
kajnpHas). CumMerpus B KyOe, B napajuiesiernurnese

3HaTh: BUJIbl CAMMETPHH B
MPOCTPAHCTBE. YMETh: OIPEEIIATh
LEHTPbI CAMMETPUH, OCH CUMMETPUH,
IUIOCKOCTU CUMMETPHH JUIs KyOa 1
napasuiesenunesia

TTupamupa. [pusma. [nomaags 60KOBOM U MOJHON
MOBEPXHOCTH

VYMeTb: CTPOUTH CEYCHUS IPU3MBI,
MUPAMUJIBI IUTOCKOCTBIO, TIApalJIeib-
HOH rpaHu. YMeTb: HAXOUTh dJie-
MEHTBI TPaBUIIbHOIN N-yTrOJIbHON
nupamMuibl (1 = 3, 4); HAXOIUTH 10~
a1 0OKOBOI TOBEPXHOCTH
MUpPaMU/Ibl, IPU3MBI, OCHOBaHUS KOTO-
PbIX - paBHOOCIPEHHBII WiIn

MPSMOYT OJIbHBIH TPEYT OJbHUK

ToHsTHE IMAMHAPUYECKOH TOBEPXHOCTH, IUIMHAPA K
€ro 3JIeMEeHTOB, (hopMyJia 1JIs BEIYMCICHUS [TOMIAIH
OOKOBOM M TTOJIHOM MOBEPXHOCTU LIMIIMHIpPA

3HaTh ¥ IOHHMATh:

- IIOHATHUE O TeNIaX BPaLICHUsS U
TIOBEPXHOCTSX BPAIICHUS,

- IPSIMOM KpYrOBOH IMIIMHJP, €r0
DIIEMEHTHI,

-0CEeBbIC CEUCHHS, TIEPICHIHKYIISIPHBIC
ocu;

- CeUeHUs, apajienbHbIe OCH,
TIPSIMOi KPYTOBOM KOHYC, €ro
JIIEMEHTHI,

- OCeBBIE CCUCHUS KOHYCa; CeUCHHU,
TIepHEeHANKYIPHBIC OCH; CCUCHUS,
MIPOXOASIINE Yepe3 BEpUINHY,

- map, chepa,

- CeUEHHE IIapa IIOCKOCTBIO,

- KacaTelbHas IIIIOCKOCTH K cdepe,

- KOMOMHAIHS MHOTOTPAHHHUKOB H Tell
BpAICHHS.

Ymets:

- BBIIIOJHATH PUCYHKH ¢ KOMOHHaNHeH
KPYTJIBIX Tel X MHOT OTPaHHUKOB;
COOTHOCHUTB HX C HX OIHCAHHSIMH,
YepTexkaMu, apryMEeHTHPOBATb CBOH
CyXIeHHs 00 TOM PaCIOIOKEHHH,

- pelIaTh 3aJa4M Ha BHIYUCICHHUE




iomaieil MoBepXHOCTEH KPYTIIbIX TelL,
pelath 3aja4ud, TpeOyromue
pacro3HABaHUS Pa3IMIHBIX TEX
BpAILEHUS U UX CEYEHUH, TOCTPOSHUS
COOTBETCTBYIOLIUX YEPTEKEH.

Pemenue 3a1aun cuntaeTcst 6e3ynpeyHbIM, €CIIH MPAaBUIBHO BBIOPAH CIIOCO0 PEelIeHHs, CaMO
PEIICHUEC COMMPOBOXKAACTCA H€O6XOI[I/IMBIMI/I OG'LSICHCHI/ISIMI/I, BCPHO BBITNTOJIHCHBI HY>KHBIC BBIYHC-
JICHUS U TpeoOpa30BaHMsl, IOJIY4YEH BEPHBIA OTBET, MMOCIEAOBATEIIBHO 3aIHCAHO PELICHHE.
OreHka OTBETa y4aIerocsi Mpyu yCTHOM M MMUCbMEHHOM OTIPOCE TPOBOJIUTCS TI0 MSATHOATUTBHON
CUCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA U3 OTMETOK: 1 (1J10X0), 2 (HEYAOBIETBOPUTEIHHO),

3 (YHOBIIETBOPHUTENHHO), 4 (XOpoIo), 5 (OTIUIHO).

1.20. lIpakTuuyeckas padora «Oobembl Tei. [Ipuiokenue.»
1.20. Teker 3aganus

1) OObeMm konyca paBeH 16. Uepes ceperiHy BBICOTHI apaJlIeIbHO OCHOBaHUIO KOHYCA
MIPOBEJICHO CeUeHUE, KOTOPOE SBIISIETCS OCHOBAHWEM MEHBIIIETO KOHYCA C TOM e
BepinHoi. Haiiinte 00beM MeHbIIEro KOHyca.

2) B cocyn, umeromnuii GpopMy MpaBUIbHON TPEYTOJIBHOMN MPU3MBbI, HATHUIIU BOIY. Y POBEHb
BoJibI tocturaet 80 cMm. Ha xakoit BeicoTe Oy1eT HaXOIUThCS YPOBEHB BOJIBI, €CITH €€
MIEPENUTH B APYTON TAaKOM e COCY/I, Y KOTOPOTO CTOPOHA OCHOBaHUs B 4 pa3a OoJibliie,
4YeM y IIepBOro?

3) llunuuap ¥ KOHYC UMEIOT 00IIee OCHOBAHHUE U OOIIYI0 BBICOTY. Brruncinte 00bem
HUJIMHIpPA, €ciii 00beM KOHyca paBeH 87.

4) TIpsMOyYrobHBIN MapauIe/ICUIIe ] OMUCAH OKOJIO IIHJINH/IPA, PANYC OCHOBAHUS U
BBICOTa KOTOpPOTo paBHbI 9,5. Haiinute 0o0bem napasienenunenaa.

5) JIBa peOpa mpsAMOYroJIbHOTO Mapasie/IeUIIe/a, BEIXOIAIINE U3 OJHON BEPIIUHBI, PABHBI
3 u 4. IInomaas MOBEPXHOCTH 3TOTO Mapayienenumnena pasHa 94. Haitgure Tpetbe
pedpo, BHIXOAIIEE U3 TOM e BEPLINHBI.

6) [lBa pebpa MpsIMOYroJIbHOTO Mapaslie/eUIIeIa, BEIXOASAIINE U3 OJHON BEPIIUHBI, PABHBI
1, 2. Inouaap MOBEpXHOCTH Mapajienenuneaa pasHa 16. Haitgure ero nuaronans.

7) Cocyn, umeroruii opMy IPaBUIBHOM TPEyroabHOM mpu3Mbl, Hamwim 2300 M3 BOIbI U
MOrPY3WIN B BOAY AeTaib. [Ipyu 3TOM ypOBEHb BOJIbI TOJHSJICA C OTMETKH 25 CM 110
otMmeTkHu 27 cM. Halimure o6bem neranu. OTBET BhIpa3uTe B M3.

8) OO6beM nepBoro HWIMHAPA paBeH 12 M3. Y BTOPOro MWIKHIPA BHICOTA B TPU pa3a
0oJbIIIe, a payC OCHOBaHUS — B J[Ba pa3a MEHbIIIe, yeM y nepBoro. Haiinure o6bem
BTOpPOTO IIMHApa. OTBET naiiTe B KyOMYECKHX METpax.

1.20. Bpemsi Ha BbInoJiHeHHe: 90 MUH.

1.20. ITepevyeHb 00HEKTOB KOHTPOJISI M OI[EHKH

OCHOBHBI€ I10KA3aTEIN OLICHKHA OreHka

HanmeHoBaHHE 00BEKTOB KOHTPOIIS M OLCHKH
pesyibTaTa

IloHATHE TUIMHAPUYIECKOH TOBEPXHOCTH, IMIINHPA U 5 6amioB

€ro 3JIEMEHTOB, (hopMyJia 1Jisl BEIYHCICHUS [UTOMIA M
OOKOBOH M TOJIHOI MOBEPXHOCTU LIMJIMHIpPA

IMonsATHE KOHNYECKOI TOBEPXHOCTH, KOHYyCa U €ro
9NIEMEHTOB, GOPMYIIBI IS BBIYHCIICHHS ILIOMAAN
6OKOBOIA 1 MONHOI ITOBEPXHOCTH KOHYyCa

IMonsATHE yCEUEHHOr0 KOHYca, GOPMYIIBI IS
BBIYUCIICHUS TIONIAAN OOKOBOH H ITOIHOM
MIOBEPXHOCTH yCEUEHHOr0 KOHyca

IMonsTHe cdepsl, mapa U UX STEMEHTOB, ypaBHCHHE
cdepsl B 3aJaHHON IPSAMOYTOJIBHOH CHCTeMe
KOOpJHMHAT

Bo3MosKHBIE CiTydal B3aUMHOTO PAacIONOKEHHUs Chephl
1 IUIOCKOCTU
OmnpeneneHne KacaTeIbHOU IIOCKOCTH K cepe,

3HATh ¥ IOHHMATh:

- IIOHATHUE O TeNIaX BPaLICHU U
TIOBEPXHOCTSX BPAIICHUS,

- IpSIMOM KpYroBOH IMIIMHJIP, €r0
JIIEMEHTHI,

-0CEeBbIE CEUCHHS, TIEPIECHIHKYIISIPHBIE
ocu;

- CeueHus], apajenbHble OCH,
TIPSIMOi KPYTOBO KOHYC, €ro
JIIEMEHTHI,

- OCEeBBIE CEUCHUS KOHYCa; CeUCHHU,
TIepHEeHANKYIISIPHBIE OCH; CEUeHHS,
MIPOXOASIINE Yepe3 BepIINHY,

- map, cepa,

- CeUeHHe IIapa IUIOCKOCTBIO,




CBOICTBA KacaTeJIbHOM IMIIOCKOCTH - KacaTeJbHas IJIOCKOCTb K C(i)epe,

Dopmyna nnomanu chepet - KOMOMHAIUs MHOTOIPaHHUKOB U TeJl
Bo3MoxHEBIE cilydau B3aUMHOTIO PaCONOKEHUs chephl BpallcHUA.
U TIpAMOit YMmerts:

- BBIIIOJIHATH PUCYHKY ¢ KOMOHHAIMeH
KPYIJIBIX Tell X MHOT OTPaHHUKOB;
COOTHOCHUTB HX C HX OIHCAaHHSIMH,
yepTexkaMu, apryMEHTHPOBATh CBOM
CyXJCHHSI 00 9TOM PACIIOJIOKEHHH,

- pelIaTh 3aJa4y Ha BBIYUCIICHHE
iomaieil MoBepXHOCTEH KPYTIIbIX TelI,
pelath 3aa4un, TpeOyromue
pacrio3HABaHUs Pa3JIMYHBIX Te
BpALICHUS ¥ UX CCYCHHUIT, TOCTPOCHUS
COOTBETCTBYIOIMX YSPTEKEH.

1.21 KonTpoabHasi padora (momamnHsisi) «Teopusi BeposiTHOCTH M MaTeMaTHUYeCKast
CTATHCTHKA»
1.21. Texer 3aganus

3agaua 1. AGOHEHT 3a0bUT MOCHeAHIO Py HOMepa TenedoHa U MOITOMY Habupaer e
Hayraja. OnpenenuTh BEpOSTHOCTh TOTO, UYTO €My MPUIETCS 3BOHUTH HE OoJiee 4eM B 3 Mecra.

3agaua 2. AGoHeHT 3a0bu1 nocnenHue 2 uu@pel TeaehOHHOIO HOMEPA, HO IOMHHUT, YTO OHH
pasnmuuHbl U 00pa3yroT ABy3HayHoe uucio, MeHbmee 30. C yd4eToM 5TOrO OH Halupaet
Hayraj 2 1udpsl. HaifTu BepoATHOCTH TOTO, UTO 3TO OYAYT HYXHBIE LHU(PHI.

3agaya 3. Ilectp mapoB ciaydyallHBIM OOpa3oM packiajaplBalOT B Tpu smmka. Haiitu
BEPOSITHOCTh TOTO, UTO BO BCEX ALIMKAX OKAXKETCS pa3HOE YUCIIO IIapOB, PU YCIOBUHU, YTO BCE
SAIMUKU HE ITYCTBIC.

3apgaua 4. Ha maxmaTHyr0 JOCKY CIIy4ailHBIM 0Opa3oM IOCTaBlIeHBI 1Be Jaapu. KakoBa
BEpPOSTHOCTh, UYTO OHHM HE OyIyT OUTH OJTHA JAPYTYIO?

3anaua S. [lectp pykonucel caydailHO pacKiIaapIBalOT MO NMATH nankam. KakoBa BEpOsSTHOCTh
TOr0, 4YTO POBHO OJHA MarKa OCTaHETCS MyCTON?

3anpaua 6. Ludper 1, 2, 3, ..., 9, BeIUCaHHBIE HA OT/AEIBHBIE KAPTOUKH CKJIAIBIBAIOT B SIIUK U
TIIATEIBHO MepeMemuBaoT. Hayraa BeIHMMAIOT OAHY KapTouky. HaliTm BEpOSITHOCTH TOTO,
YTO YMCJI0, HAITUCAHHOE Ha ATOW KapTOYKe: a) 4eTHOE; 0) IBy3HAYHOE.

3apnauya 7. Ha noJsike B ciiydailHOM mopske pacctaByieHO 40 KHUT, Cpeau KOTOPBIX HaXOJIUTCS
tpexToMHUK [lymkuna. HaiiTu BeposTHOCTH TOTO, YTO 3TU TOMA CTOSAT B MOPSAKE BO3pACTaHUS
HOMepa CJIeBa HaIlpaBo, HO HE 005A3aTeIbHO PSIIOM.

3agauya 8. Ha xaxxJ0¥ U3 MATH OJMHAKOBBIX KapTOUYEK HareuaTaHa OJHa U3 CIEAYIONINX OYKB:
nan n

a", "m", "p", "1", "to". KapTtouku TmiarenbHo nepemenianbl. HaliTu BEpOATHOCTH TOTO, UTO Ha
YEThIPEX BBIHYTHIX 10 OJHOM KapTOUKE MOYKHO IIPOYECTh CIOBO "topTa'.

3agaua 9. PeGeHok nMmeeT Ha pykax 5 kyoukos ¢ OykBamu: A, K, K, JI, V. KakoBa BeposTHOCTb
TOT0, 4TO pebeHOK cobepeT U3 KyOMKOB cI0BO "Kykia"?

IIpumep10. B ypue 15 mapos: 5 6enbix u 10 uepHsix. KakoBa BepOSTHOCTb BBIHYTh U3 YPHBI
CUHMII map?

IIpumep. B ypue 20 Genbix u 10 yepHbIX mapoB. BeiHynu 4 mapa, mpuyeM Kaxablii BBIHYTHIH
11ap BO3BPAIAIOT B YPHY NIE€PE] U3BJICUEHUEM CIIEAYIOUIETO U IAphl B yPHE NIEPEMEIINBALOT.
Haiitu BeposTHOCTb TOTO, UTO U3 YEThIPEX BBHIHYTHIX LIIAPOB OKAXKETCS 2 OeNbIX.



1.21. Bpems Ha BbInoJiHeHune: 90 MuH.

1.21. llepevyeHb 00bEKTOB KOHTPOJISI H OLIEHKHU

OCHOBHBIE [TOKa3aTeIH OLIEHKH OrneHka
HaumMeHnoBaHKe 00bEKTOB KOHTPOJIS U OLICHKH

pe3yibTaTta
KJIacCH4ecKasl BEepOSITHOCTHAsI CXEMa, BEPOSITHOCTh 3HAIOT KJIACCHYECKYIO BEPOSITHOCTHYIO 5 6awioB
COOBITHIA, TEOMETPUYECKasi BEPOSITHOCTD, CXEMY JUJIsl pABHOBO3MO)KHBIX
PaBHOBO3MOXKHBIE MCXOIbI, TPENICIIbHBII ITepexol HCIIBITAHUIA;

3HAIOT MPABUIIO TEOMETPHYECKUX
BeposiTHOCTEH . M cronb3ytoT
KOMITBIOTEPHBIC TEXHOJIOTUH ISt
co3/1aH¥usi 0a3bl JAHHBIX.

cxema bepHyium, Teopema bepHysur, GHHOMHHAIBHOE VYuaiuecs pelarT BEpOsSTHOCTHbIC
pacrpe/esieHie, MHOrOyrOJIbHUK PacIpeIe/ICHUs 3aj1a4, UCIOJIb3Ysl BEPOSTHOCTHYIO
cxemy BepHyiuu, reopemy bepHyim,
MIOHSITHE MHO20CPAHHUK PACNPEOeNeHUsl.
Hcnonb3yroT Asist pelieHus
MO3HABATEIbHBIX 3a/1a4 CIIPABOYHYIO

JIUTEpaTypy.
00paboTka HHPOPMAIKH, TAOJIUIIBI pacIpe/IeTCHHs 3HAIOT NOHATHUS: 0OWULL PSIO OAHHDIX,
JIAHHBIX, TPa(UKH pacrpe/ieeH s JaHHBIX, MACIIOPT 8bIOOPKA, 6apuanma, KpamHocmy
JIAHHBIX, Y CIIOBbIEC XapaKTEPUCTHKHU, TaOIHIIA sapuanmol, mabauya pacnpeoenetus,
pacpereeHns, 4acToTa BapHaHThl, THCTOrpaMMa uacmoma eapuanmol, 2pagpux
pacmperneeHns, Moaa, Meinana, CpeHee psija pacnpedenenusi uacmom. Haxonsar
JTAHHBIX. Y4acTOTY COOBITHS, HCIIOJIB3YS

COOCTBEHHBIC HAOJIFOJICHUSI U TOTOBBIE
CTATUCTUYECKHE JaHHBIC, TOHUMAOT
CTaTUCTHYECKUC yTBepmaeHm{,
BCTPEYAIOIINECS B TIOBCEHEBHON

JKU3HH.
CTaTUCTHYECKas yCTOMUMBOCTb, FayCcCOBA KPUBas, 3HatoT, rpaduK Kakoi QyHKIMH
aJIrOPUTM HCIIO/Ib30BaHHs IayCCOBOM KPHBOH B HAa3bIBAETCsl FayCCOBOM KPUBOIA;
NpUOIMKEHHBIX BBIUMCIIEHHUAX, 3aKOH OONbIINX YHCEN AJITOPHTM HCIOJIb30BaHUS KPUBOH

HOPMAJIBHOT'O PacIpeiesIeHus 1
(DYHKLNY IUIOLIAIM T10]] TayCCOBOH
KPUBOH B MPUOIMKEHHBIX
BBIYMCIICHUSX, O 3aKOHE OOJIbIINX
yucell. PemaioT BeposiTHOCTHBIE 3a/1a4H,
HCIOJB3Ysl 3HAHUS O rayCCOBOW KPUBOHA,
aJITOPHTME UCIIOJB30BaHuUs KPHBON
HOPMAaJIBHOTO pacipeeeHus U
(bYHKIMH IIIOIIA/IM 1107 TayCCOBOM
KPHUBOH B IPHUOIMKEHHBIX
BBIYHCIIEHHUAX, O 3aKOHE OOJIBIINX
4HCell.

VYyarmuecs cBOOOHO IEMOHCTPHPYIOT
YMEHHE pelaTh 3aauy Ha IPIMEHEHHE
3JIEMEHTOB MaTEMaTH4ECKOH
CTaTHCTUKH H DJIEMEHTOB TEOPUU
BEpOATHOCTEH

Pemenue 3amaun cunraeTcst 0€3ynpeyHbIM, €CIIH MPAaBUIBHO BBIOPAH CIIOCO0 PELICHHS, CAMO
peleHre COMPOBOXKIACTCS HEOOXOIMMBIMU OOBSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY)KHBIC BBIYHC-
JICHHS U TIPe0Opa30BaHMsI, IOJTYIEH BEPHBIA OTBET, MMOCIEAOBATEIIEHO 3aIMCAHO PEUICHHE.
OreHKa OTBETa YYalIerocs Mpu yCTHOM U ITHCBMEHHOM OIPOCE MPOBOIAUTCS T10 MATHOATUTEHOM
CHCTEME, T. €. 32 OTBET BBICTABIISACTCS OJIHA M3 OTMETOK: 1 (I10X0), 2 (HEYI0BICTBOPUTEIBHO),

3 (YHOBIETBOPUTENHHO), 4 (XOpo1110), 5 (OTIUYHO).

Kpumepuu U HOPpMbBlL OUECHKU 3Hanuﬁ, ymeum? U HAGDLIKOG6
o6ylm10muxc;l no mamemamuke.

1. OI_IeHKa NMUCbMEHHBIX KOHTPOJbHBIX paﬁoT O6y‘laI-OH_II/IXC$I 10O MaTCMaTHUKeE.

OTBeT oleHNBaeTCsA OTMETKOH «5», eClH:
e paboTa BBINOJIHEHA TIOJHOCTHIO;

¢ B JIOTHYCCKUX PACCYKIACHUAX U 000CHOBAaHHH peUICHUA HET HpO6CJIOB u OIJ_II/I60K;

¢ B pCHICHUU HCT MATCMATHYCCKUX OIINO0K (BOSMO)KHa OoaHa HETOYHOCTb, OIIMCKaA,
KOTOpass HE ABJIACTCA CICACTBUCM HC3HAHUA WM HCIIOHUMAHUA yqe6Hor0



Marepuana).

OT1MmeTKa «4» CTaBUTCS B CIACAYIOLIUX CIIydasx:
e paboTa BBHITIOJIHEHA IOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHHS HEAOCTAaTOYHBI

(ecnn ymeHue oOOCHOBBIBATh PACCY)KJIEHHUS HE SBISUIOCH CIIEHUAIBHBIM OOBEKTOM
IIPOBEPKH);

e JIONYLICHBI OJHA OIIMOKA MJIM €CTh JIBa — TPU HENOUYETa B BBIKIAIKAX, PUCYHKAX,
yeprexxax WM rpapukax (ecim 5T BUAbI pabOT HE SBISUIMCH CICHUATBHBIM
00BEKTOM TPOBEPKH).

OTtMmeTKa «3» CTaBUTCS, €CIIN:
e JIOTMYyIICHO O0Jiee OJHON OIMMOKHM Wik 0oJiee ABYX — TPEX HEIOYETOB B BBIKJIAJIKAX,
yepTekax Wid rpapukax, HO oOydaroniuics obnagaeT 00s3aTeIbHBIMU YMEHHUSIMU

10 IPOBEPSEMON TEME.

OTMeTKa «2» CTaBUTCS, €CIIN:
JIOTIYILIEHbl CYIECTBEHHBIE OIIMOKM, MOKa3aBIlKe, YyTo oOywarouiuiicss He oOnaxaeT

00s13aTEILHBIMU YMCHUAMU 10 HaHHOﬁ TEME B OJTHOM MEpeE.

Otmetka «1» cTaBHUTCS, €CIIH:
e paboTa moka3zaja IMOJHOE OTCYTCTBHE y oOydaromierocss o0si3aTelbHBIX 3HAHUNA M
YMEHHH TI0 TIPOBEPSAEMON TeMe WIIM 3HAYWTENIbHAS YacTh PabOThI BBIMOJHCHA HE
CaMOCTOSITENIHHO.

Y4utesar MOKET HOBEICUTH OTMETKY 3a OpI/IFI/IHaJ'IBHI)II\/’I OTBET HA BOIIPOC WJIA
OpUTHHAJILHOE PEIlIeHUe 3a]]aul, KOTOPble CBUIETENbCTBYIOT O BBICOKOM MaT€MaTHYECKOM
Pa3BUTHH 00YYAOIIETOCS; 3a pelieHrne 0oJiee CI0KHOM 3a7jaui WM OTBET Ha 00JIee CIIOKHBIN
BOIPOC, MPESI0KEHHbIE 00yJaloeMycsl TOTOJHUTENBHO MOCIE BBIITOJHEHUS UM KaKuX-TH00
JPYTUX 3aJaHUM.

2.01eHKa YCTHBIX OTBETOB 00YYAKOIIMXCS 10 MATeMaTHKe

OTBeET OlICHUBAETCA OTMETKOM «5», €CJIM YYEHUK:
® TIOJIHO PACKPBUI COJIepKaHUEe MaTepuaia B o0beMe, MPeayCMOTPEHHOM MPOTrpaMMOit
1 y4eOHUKOM;

® M3JIOXKWI Mar€pual TIpaMOTHBIM SA3BIKOM, TOYHO HCIIOJbB3yd MATEMATHUYCCKYIO
TECPMHHOJIOTUIO U CUMBOJIUKY, B OHpeHeHeHHOﬁ JIOTUYECKOM IIOCJIICOJOBATCIBbHOCTH,

¢ [IPAaBHUJIbHO BBIINIOJIHUII PUCYHKH, YCPTCIKU, l"pa(i)I/IKI/I, CONMYTCTBYIOIIHUEC OTBCTY,

¢ [IOKazaJl YMCHUC WJUIFOCTPUPOBATH TCOPHUIO KOHKPECTHBIMU IIPUMEPAMU, IMIPUMCHSATH
€€ B HOBOM CUTYyallu! ITPU BBINIOJIHCHUH INPAKTUYICCKOTO 3aJaHUS;

¢ [MPOACMOHCTPUPOBAI 3HAHHUC TCOPHUU PAHEC MUH3YYCHHBIX COIYTCTBYIKOIIUX TEM,
C(I)OpMI/IpOBaHHOCTB u YCTOI\/’I‘II/IBOCTL HCIIOJIbB3YEMBIX IIPpU OTBCTC YMCHI/Iﬁ )51
HAaBBIKOB,

® OTBCYAJI CaMOCTOATCIIBHO, oe3 HaBOJAIIUX BOIIPOCOB YUHUTECIIA,

¢ BO3MOXHBI OJHA — ABC HCETOYHOCTU MpPHU OCBCHICHUHU BTOPOCTCICHHBLIX BOIIPOCOB
HJIM B BBIKJIaJIKaX, KOTOPBIC YYCHHK JICTKO UCIIPABUII IOCJIC 3aMCUAHUA YUHUTCIIA.



OTBeT OLICHUBACTCS OTMETKOI «4», €Cll yIOBJIETBOPSET B OCHOBHOM TPeOOBAHUSAM Ha OIICHKY
«5», HO TIpY 3TOM UMEET OJIUH U3 HEJAOCTATKOB!
® B U3JOKEHHH JOIMYIICHbI HEOOJbIIME NMpoOeNbl, HE MCKA3WBIIEE MAaTEMaTHYECKOE

COZCPpIKaHNUC OTBLCTA,

¢ JONYHICHbI OJWH — JIBa HCA0YCTA IMPHU OCBCIICHWU OCHOBHOT'O COACPIKAHUA OTBCTA,
HCIIPABJICHHBIC NTOCJIC 3aMCYaHUA YUUTCIIA,

¢ JOIYHICHBbI omuOka uim OoJjiee JABYX HEAOYCTOB IIpHU OCBCUICHWH BTOPOCTCIICHHBIX
BOITPOCOB MJIK B BBIKJIAAKAaX, JICTKO MCIIPABJICHHLIC ITOCJIC 3aMCYaHNA YUUTCIIA.

OtMeTKka «3» CTaBUTCS B CIEIYIOLIUX CIy4asx:
® HEMOJHO  pAacKpbhITO  CoJAep)KaHME  Marepuaja  (Colep’KaHue  U3JI0¥KEHO
(¢parMeHTapHO, HE BCerja MOCJIelI0BaTEeNIbHO), HO MOKa3aHO 00lee NMOHMMaHUuE BOIpoca U
MIPOJIEMOHCTPUPOBAHBl yYMEHHUS, JOCTAaTOYHBbIE MJIs YCBOEHHUS IPOTPaMMHOIO Marepuaia
(ompenenensl «TpebOBaHUAMU K MaTEeMAaTHUYECKOM MOJATOTOBKE OOYYAIOIIUXCS» B HACTOSIIICH
MporpaMMe Mo MareMaTHKe);

® HMMCIUCh 3aTPYAHCHUSA WM OOIMYIICHBI OIMOKU B ONpeCaACIICHUU MaTeMaTH4eCKOM
TECPMHUHOJIOTUH, YCPTCIKAX, BBIKIAAKaxX, HCIPABICHHBIC IIOCJII€ HCECKOJBbKHUX HABOAAIIUX
BOITPOCOB YUYHUTECJIA,

(] y‘IeHI/IK HC CHpaBI/IJ'ICSI C HpI/IMeHeHI/IeM Teopnn B HOBOI7I chyaum/I HpI/I BBITIOJTHCHUHN
MPAKTUYECKOTO 3aJaHusl, HO BBIMOJHUI 3aJaHUs 00s3aTE€ILHOTO YPOBHS CIOKHOCTH IIO
JTaHHOH TeMe;

® IIpU JIOCTATOYHOM 3HAaHUM TEOPETHUECKOTO MaTepuasa BbISBIEHA HEJOCTAaTOYHAs
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HaBBIKOB.

OT1MmeTKa «2)» CTaBHUTCS B CIICAYIOIMUX CIIydaax:
® HC PACKPBITO OCHOBHOE€ COJACPIKAHUE yqe6H0ro Marepuala;

e O00HapyXEHO HE3HAHHME YYCHHKOM OoJIblIel WM HauboJiee BaXKHOM 4YacTH yueOHOTO
MaTtepuana;

¢ JOIIYHICHBbI OIINOKH B OIIPCACICHUN HOH}ITI/Iﬁ, IIpHu MCIIOJIb30BAHUHU MaTeMaTU4eCKOn
TCPMHUHOJIOTHUH, B PUCYHKAX, YCPTCIKaAX HUIJIN rpa(bm(ax, B BLIKJIaAKaX, KOTOPbLIC HC UCIIPABJICHLI
IOCJIC HCCKOJIbKUX HABOAIMINX BOIIPOCOB YUUTCIIA.

Otmerka «1» cTaBHUTCS, SCIIH:

® YVYEHUK OOHApY)KWJ TOJHOE HE3HAaHWE M HEMOHMMAaHHE U3y4aeMoro Yy4eOHOTO
Marepuaia WIM He CMOI OTBETHTh HU Ha OJIMH U3 MOCTaBJICHHBIX BOIPOCOB MO H3yYEHHOMY
Marepuany.

Oo0mas kiaaccuukanus omudoOK



[Ipu omenke 3HAHUM, YMEHUH M HABBIKOB OOYYAIOUIMXCSI CIEAYyeT YYUTHIBAaTh BCE OIIMOKH
(rpyObie 1 HErpyOBIe) U HEMOUETHI.
3.1. I'pyObIMU cUMTAIOTCS OIIHUOKU:

- HE3HAHHUE OIpEAEICHUs] OCHOBHBIX IIOHSITHUH, 3aKOHOB, IIPaBUJI,

OCHOBHBIX TIOJIOXKECHUH TEOpUH, HE3HaHHE (GOPMYJ, OOLIECHPUHATHIX CHMBOJIOB 0003HAUYECHUI
BEJINYUH, CAMHUL] UX U3MEPEHUS;

- HE3HAHNE HAUMEHOBAHUMN EIMHUI] U3MEPEHNS,

- HEYMEHHE BBIACIUTH B OTBETE TJIABHOE;

- HEYMEHHUE MPUMEHSTh 3HAHUS, AITOPUTMBI JIJIs1 PEIICHHS 3a/1a4;
- HEYMEHHUE JIeJIaTh BBIBOJIBI K 000OIIECHUS;

- HEYMEHUE YUTaTh U CTPOUTH TpauKu;

- HCYMCHHC IIOJIB30BaTHCA MNEPBONCTOYHHUKAMH, y‘~I€6HI/IKOM n
CIIpaBOYHHUKAMMU

- MOTEePsT KOPHSI HITH COXPaHEHHUE ITOCTOPOHHETO KOPHS;
- oTOpackiBaHue 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

= PAaBHO3HAYHBIC UM OIHI/I6KI/I,

- BBIYUCIINTCIIBHBIC OI_HI/I6KI/I, €CJIN OHU HEC SIBJIAOTCA OHHCKOﬁ;

- JIOTHYECKHE OLINOKH.

3.2. K HerpyObIM OmmuOKaM ciieyeT OTHECTH:
- HETOYHOCTh  (DOPMYJTUPOBOK, OMPEICICHHM, TOHATUH, TEOPHUH,

BBI3BaHHAs HEMOJHOTOM OXBaTa OCHOBHBIX IIPHU3HAKOB OIPECACTIACMOro MOHATHA HIIN 3aMeHOM
OJHOT'O - IBYX U3 3TUX MPHU3HAKOB BTOPOCTCIICHHBIMHU,

- HETOYHOCTH Ipaduka;

- HEpAalMOHAIIBHBIM  METOJ  pelleHHs 3aJayd WM  HEeJOCTATOYHO
MPOJlyMaHHBIM IJaH OTBeTa (HapyIIeHHE JIOTMKH, MOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH);

- HEpalMOHAIbHBIE METOJbl paboThl CO CIPaBOYHOM U JIpYyroi
JINTEPATYPOI;

- HCYMCHHUC PCIIATh 3aJa4U, BBIIIOJIHATDH 3alaHU B O6IJ.[€M BHAC.

3.3. Hegouetamu ABIAIOTCS:
HeOpeKHOE BHITIOJTHEHHE 3aIicei, YepTexeid, cxeM, TpaduKoB.






MYHUIUITIAJIBHOE ABTOHOMHOE OBIHIEOBPA30OBATEBHOE
YUYPEXJIEHHUE CPE/IHSASI OBIIEOBPA3OBATEJIBHAS HIKOJIA
Nell

TOT'AIIOY «TAMBOBCKHM BU3HEC-KOJLJIEIK»

COI'NTACOBAHO YTBEPXJIEHA
Hupexrop TOT'AIIOY Hupexrop MAOY COIII Nell

«TaMOOBCKMIT OM3HEC-KOIIIE )

................... H.B.AcrtaxoBa

El'd no maTtemaTuke (npoduibHbIi ypoBeHb). BapuanT 1

Bonpoc 1 (1 6a) SA6moku B centsiope Ha 30 % nemierie, ueM B ekadpe, u cToAT 35 pyosei 3a
kmitorpamMM. CKOJIBKO CTOUT KUJIOTPamMM sI0JIOK B iekadpe?

Bomnpoc 2 (1 6aa) Ha nuarpamme nokasaHa cpefHEMECsIYHas TeMIIepaTypa Bo3lyxa B
ExarepunOypre (CBepuioBcke) 3a
Kaxxaeld Mecar 1973 roga. Ilo
TOPU30HTAIIN YKa3bIBAIOTCS MECSALIBI, 110
BEpPTHUKAIH - TEMIIEpaTypa B rpajaycax 120
Lenbcus. Onpenenure Mo auarpamMme 20
HaHOOIIBIIYIO CPEHEMECIHYIO . = L e
TeMmIepaTypy BO BTOpoi nojioBune 1973
rozga. Otser naiite B rpagycax Lleabcus. el I
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Bonpoc 3 (2 6ann) Haiigute miomaap Tpanenuu, n300pakeHHON Ha KiieT4aTtoi Oymare ¢
pazmepom kietku 1 cm X 1 cM (cM. pucyHOK). OTBeT JaiiTe B KBaAPAaTHBIX CAHTUMETpPAX.

Ny 7
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Bomnpoc 4 (2 6an1)
Jlii sx3ameHa 1o mareMaruke ecth 30 Ouseros, B 12 U3 HUX BCTpedaeTcss BOIPOC 110
reomeTpun. Haiiinte BeposSTHOCTB TOTO, YTO B CIIy4ailHO BHIOPAHHOM Ha dK3aMeHEe Oujiere
LIKOJIBHUKY HE JOCTAHETCS BOIIPOCA 110 T€OMETPUHU.
Bomnpoc 5. (2 6anna) Halinure kKopeHb ypaBHEHUS:

234 =128.

Bomnpoc 6. (2 6aniaa) B tpeyronsauke ABC yrou C pasen 90°, CH - BeicoTa, AB=13,tg A =
1/5. Haiigure AH.
Bomnpoc 7 (2 6anna)llaTepHeT-IpOBaliIep NpeyIaraeT Tpy TaprudHbIX TUIAHA.

Tapudubiii nan AOOHeHTCKas I1aTa ILnara 3a Tpapuk
[Tnan "0" Her 2,5 py6.3a 1 MO
[Tnan "500" 550 py6. 3a 500 M6 Tpaduka B Mecsy | 2 pyo. 3a 1 M6 cBepx 500 M6
[Tman "800" 700 py6. 3a 800 M6 Tpaduka B mecsi | 1,5 py6. 3a 1 M6 cepx 800 M6

Paccunrare Hanbosee BHIrOJHBINA Tapu(HBIN M1aH, ecau 00beM Tpaduka cocrasiser 600 MO.
Bonpoc 8 (16a/u1) Yrou npu BepirHe paBHOOEAPEHHOTO TpeyroabHIKa paBeH 90°, BrIcOoTa,
MIpOBeJIEHHAs! K OCHOBaHUIO, paBHa 16. Haiinure AmuHy OCHOBaHUS TPEYroIbHHKA.

Bonpoc 9. (3 6amna ) Berancaurs: (310972 — logz24) : (logz3 — log79).
Bonpoc 10 (1 6aan) Haifanre HanGonpmii KOpeHb ypaBHEHHS X2 + 6x + 5 = 0.

Bonpoc 11. (3 6amna) [IpsMoyronapHbIi apajuiesenuIie]l OMCcaH OKOJIO MWIWHIPA, PaanycC
OCHOBAHUS M BBICOTA KOTOPOTO paBHHI 8 1 5. Haitiute 00beM nmapasenenuneaa.

Bonpoc 12. (10 6anaoB) Mccienoats 1 mocTpouth rpaduk GyHknun: y=2x°+ 3x? — 12x

28-30 6am1oB —«5» OTINYHO

25-28 6amioB-«4» XopoIo

22-25 6amioB —«3» yIOBJICTBOPHUTEIHHO
Jlo 21 6amn- «2» HeyAOBIETBOPUTEIHHO

Jucuunnuna: Mamemamuka
El'3 no maTtemaTuke (mpoduabHbIi YpoBeHb). BapuaHT 2
Bomnpoc 1 (1 6asw1)




buner na BoicTaBky crout 200 py0Oineii, a mpu rpynnoBoM MoceneHnu AencTByeT ckuaka 20 %.
CKOJIPKO IIKOJIBHUKOB CMOYET IIOCETUTH BBICTABKY, €CJIM POJAUTENbCKUI KOMUTET BBIICIUII Ha

310 2300 pyoOnei?

Bomnpoc 2 (1 6amt) Ha pucynke

MOKa3aHO U3MEHEHUE TeMIIEPATypPhI

BO3/yXa Ha MPOTSKEHUU TPEX CYTOK.

ITo ropu3oHTaNIN yKa3bIBaeTCs AaTa U
BpEMs, IO BEPTHKAJIN - 3HAUCHUC L
TeMIepaTypsl B rpagycax Llenbcus.
Omnpenenure 1o pUCyHKY

HanOOJIBIIYIO TEMIIEPATYPY BO3AyXa :
13 urons. OtBer naiite B rpagycax :
enbcus.
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000 600 12:00 18:00 0:00 6:00 12:00 18:00 000 600 12:00 18:00 0:00 600

13 uroas 14 vy 15 Hroan

Bomnpoc 3. (2 6ansa) Haitaure miomans Tpanenyu, n300pakEHHON Ha KIIeT4aTon Oymare ¢
pa3zMepoM kiieTku lem x 1em (em. puc.). OTBeT faiite B KBaJApaTHBIX

1 I

CaHTHUMeETpax.
Bomnpoc 4. (2 6anua)llers 6pocaer urpanbueiii Kyouk. C Kakoil BEpOATHOCTBIO Ha BEpXHEH

TpaHM BBIMAAET YETHOE YUCIIO?

Vi—6x=7

Bomnpoc 5. (2 6aana)Halinure KopeHb ypaBHEHUS
Bonpoc 6 B tpeyronsanke ABC yron C pasen 90°, CH - Beicota, AC = 15, AH = 12. Haiiaure

cos B.

Bomnpoc 7. (2 6anaa) KinueHT Xo4eT apeH10BaTh aBTOMOOMIIb HA JIBOE CYTOK TSI TIOE3AKH
npoTsokEHHOCTHIO 1000 kM. B Tabiuiie npuBeieHbl XapaKTePUCTUKHA TPEX aBTOMOOUIIEH 1

CTOMMOCTbD MX apEHIbI.
Pacxox TonuinBa  ApeHaHasi miiara
ABTOMOOMWIbL @ TomiuBo (1 ua 100 kM) | (py®. 3a 1 cyTicn)

A JuzenpHoe 7 3700

b bensun 10 3200

B T'a3 14 3200

[ToMuMO apeH[IbI KIIMEHT 00s53aH OTUIATHTh TOIUIMBO JUISl aBTOMOOWIISI Ha BCIO moe3Ky. [leHa
JM3eIbHOro TomuBa - 19 py6ueit 3a nutp, 6ensuna - 22 py0is 3a nutp, rasa - 14 pyoneit 3a
mutp. CKONBKO pyOIieii 3amIaTuT KIHEeHT 3a apeH 1y U TOTUIMBO, €CITU BHIOEPET caMblii ACTEBBIN

BapuaHT?

Bonpoc 8 (1 6ayu1)Yron npu BepuiMHe paBHOOEAPEHHOTO TPEYroybHUKA paBeH 60°, OokoBas
cTopoHa paBHa 16. HalimuTe JuiMHYy OCHOBaHUS TPEYrOJIbHUKA.

o
Bomnpoc 9. (3 6asnna ) Beruucnure 3Ha4eHHE BHIPAKEHUS log, log, V81
Bonpoc 10. (1 6a1) Haiiaure MeHbIIMi KOpeHb ypaBHeHHs X2 + 6x + 5 =0,
Bonpoc 11. (3 6anna) Cocyn koHnyeckoit (popmbl BeIcoTO# 21 cM HanmomHMIM Bofol. Ha
Kako# BbIcOTE (B cM) OyJIeT HaXOIUTHCsI YPOBEHb BOJbI, €CJIU €€ MepeIuTh B JPYroi cocy/,



TOJIBKO LIMJIMHAPUYECKOH (OPMBI, IPU YCIIOBUH, YTO PaINyC OCHOBAHUS KOHYCA paBEH Paanycy
OCHOBaHUS LWINHIpA?
Bonpoc 12 (10 6a108 ) Haiitu Touku skcTpeMyMa (GyHKIHE Y = X°- 3 X° + 18

28-30 6amioB —«5» OTIIMYHO

25-28 6amioB-«4» X0poIIo

22-25 6amnoB —«3» yIOBJIETBOPUTEIHHO
Jo 21 Gamna- «2» HEyTOBIETBOPUTEIHHO



