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1. ITacniopT oHIa OLIEHOYHBIX CPEACTB

®DOoH/T OLICHOYHBIX CPEICTB(68 MOM yucie adanmuposauHvie 051 00VHeHUs UHBAAUO08 U JUY C
02PAHUYEHHBIMU B803MOACHOCMAMU 300p0o6bs) yueOHoro mpeametaOVYII 03. Maremaruka MOTyT OBITh
MCIOJIb30BaHbl MPU Pa3IMYHBIX 00Pa30BATENbHBIX TEXHOJOTHSX, B TOM YHUCIE U IPU TUCTAHLIHMOHHBIX
00pazoBaTeIbHBIX TEXHOJIOTUSX / 3JIEKTPOHHOM O0Y4YEHUH.

B pesynbpraTe ocBoeHus ydyebnoro mnpeamera OVII 03. Marematuka (6azosas noozcomoska)
oOyuatomuiicst fomwkeH obnanaare npexycmorpeHHbiME PI'OC o cnienmansHocTH 34.02.01 Cectpunckoe
JIeJI0 CIEAYIOIIUMU 3HAHUSIMHU, YMEHUSAMHU, KOTOpble GOpMUPYIOT MpodecCHOHaTbHbIE KOMIIETEHINH, U
OOIIMMHU KOMIETESHIIUSAMH, a TAK)Ke JTMYHOCTHBIMU PE3yJIbTaTaMH, OCBAUBAEMBIMHU B paMKaxX IMpPOTPaMMBI
BOCIUTAHMUS:

B pesynbrare ocBoenust yueOHoro mpeamera OVIL. 03 Maremaruka oOyYaromMiics TOJDKEH
obnanate npexycMoTpeHHbIME PI'OC 1o BceM crnenuaibHOCTSIM CIIEAYIOIMMU YMEHUAMU, 3HAHUSAMU:

Auredpa

yMeThb:

V1- BBINOJHATH apUPMETHUYECKHE JIEHCTBHA, cOuYeTas yCTHbIE W THCHbMEHHBIE MPUEMBI,
MIPUMEHEHHUE BBIYMCIUTEIBHBIX YCTPONCTB; HAXOJUTh 3HAYEHHsI KOPHS HATypalbHOW CTENEHH, CTETICHHU C
palMoHaJIbHBIM  IIOKa3aTeseM, Jorapudma, UCHOIb3YS TMpPU HEOOXOAMMOCTH BBIYMCIUTEIIbHBIE
YCTPOMCTBA; MOJIb30BATHCS OIICHKOM U MPUKUAKON MPH MPAKTUYECKUX pacyeTax;

VY2- IpOBOAXTH TIO M3BECTHBIM (pOpMyJIaM U IpaBUIIaM NMPeoOpa3oBaHus OyKBEHHBIX BBIPAKCHUH,
BKJTIOUAIOIIUX CTENEHH, PaJUKAIIbI, Torapu(Mbl 1 TPUTOHOMETPUYECKUE (PYHKIIHH;

V3- BBIUUCIATH 3HAYCHHS YHCIOBBIX M OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISII HEOOXOIUMBIE
MOJICTAHOBKH U MpeoOpa3oBaHus;

UCIOJNB30BAaTh MPUOOpPETEHHBIE 3HAHUS W yMEHUS B MPAKTHYECKOH JCATEIbHOCTH U
MTOBCETHEBHOM >KU3HU IS

- IPaKTUYECKUX pacyeToB 1o (opmyiam, BKItoYast GOpMyIbl, COIEpKaAIINEe CTENICHH, PaJuKaJIbl,
norapu@mbl U TPUTOHOMETpUUYECKUE (DYHKIIUHU, UCTIONB3YsI P HEOOXOIUMOCTH CIIPABOYHBIE MaTEPHAIIbI
Y NPOCTEUIIINE BEIYUCIUTENBHBIE YCTPOKUCTBA.

DOYyHKUMH U TPaPUKU

yMeThb:

V4 onpenensaTh 3HaUeHHE (PYHKIIUH 0 3HAYSHUIO apryMEHTa MPU pa3iIM4yHbIX CIIOCO0axX 3aJaHus
byHKMIM;

VYs5- cTpouTh rpaduKky N3yuyeHHbIX (QYHKIMH;

VY- onuceiBaTh 1o rpaduKy MOBeIEeHUE M CBOMCTBA (YHKIUH, HAXOAUTH MO rpaduKy (yHKIUU
HauOoJIbIINE U HAUMEHBIINE 3HAYCHHUS;

VY7- pemate ypaBHEHUs, IPOCTEHNIINE CUCTEMbI YpaBHEHUH, HCIONb3ys CBOMCTBA QYHKIUN U UX
rpaduKoB;

WCTIOJB30BAaTh MPHUOOpPETEHHBIE 3HAHUS W yMEHUS B MPAKTHYECKOH JCATEIbHOCTH U
MOBCEIHEBHOM KU3HU JUIS:

- ONHCAHMsS C MOMOIIBI0 (QYHKIWK pPa3IMYHBIX 3aBUCUMOCTEH, MPEICTABICHUS HX T'padUvecKH,
WHTEpPIpEeTANy rpaduKoB.

Havyana maTeMaTH4eckoro anajaimnsa

yMeThb:

Vg- BBIUHCIATH TPOM3BOJHBIE U TEPBOOOPA3HBIE DIIEMEHTAPHBIX (QYHKIUH, WMCIIONb3Ys
CIpaBOYHBIE MAaTEPUAIIBI;

VYo- uccrnenoBarb B IpocTeHIINX caydyasx GyHKIHUHA HA MOHOTOHHOCTh, HAXOJIUTh HaUOOJbIINE U
HaMEHbIINE 3Ha4eHUs (YHKUMHA, CTPOUTH TpaQUKH MHOTOWICHOB M MPOCTEHIIMX 3JIEMEHTapHBIX
GyHKIUI € UCIIOJIB30BAaHUEM arapaTa MaTeMaTHYEeCKOro aHaAIN3a;

VY 10- BBIYMCIATH TUIOIIAN C UCIIOJIb30BAaHHEM IEPBOOOPA3HOI;

WCTOJNB30BaTh MPHUOOPETEHHBIE 3HAHWUS W yMEHUS B MPAKTHYECKOH JCSATEIbHOCTH U
MIOBCEIHEBHOM KU3HU JUIS:

- pemieHHs TPUKIAJHBIX 3a/a4, B TOM YHUCIE COIMAThbHO-DKOHOMHYECKHX H (DU3WYECKHX, Ha
HauOOJIbIINE U HAUMEHbIIINE 3HAYeHUs], Ha HaXOXKJICHUE CKOPOCTH U YCKOPEHUSI.



YpaBHeHNS U HEPABEHCTBA

yMeTh:

V11- pemare panuoHaNbHbIE, MOKa3aTeJIbHBIE M JIOTapu(MUUYECKUE YpaBHEHUS U HEPaBEHCTBA,
MPOCTENIINE UPPALIMOHATIBHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX CUCTEMBI ;

VY12- COCTaBIATh YpaBHEHUS U HEPABEHCTBA 110 YCIOBUIO 33/1a4U;

V13- uCnonp30BaTh i MPUOIMKEHHOTO pELIEHUS ypaBHEHUH M HEpPaBEHCTB TIpaduyecKuit
METO/I;

V14- n300pakaTh Ha KOOPAMHATHON TJIOCKOCTH MHOYKECTBA PEIICHUM MPOCTEHIINX YpPaBHEHHH U
UX CUCTEM;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JIEATEIbHOCTH U
[MOBCEHEBHOW KU3HHU IS

- IOCTPOCHMS U UCCIIEJOBAHUS IPOCTEUIINX MATEMAaTUYECKUX MOJIEIICH.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BEPOSATHOCTEH

yMeTh:

VYis- pemath TOpocTeiimne KOMOMHATOPHBIE 3aJadd METOJIOM Tepedopa, a Takke C
HCIOJIb30BaHNEM M3BECTHBIX (HOPMYIL;

VY16~ BBIUMCIATH B MNPOCTEMIINX CIydasiX BEPOSITHOCTU COOBITMHM Ha OCHOBE IOJICUETa 4YKCIa
HCXO/IOB;

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUA M YMEHHUS B IPAKTUYECKOW JIEATEIbHOCTH U
MMOBCEIHEBHOM XKU3HU IS

- aHAJIM3a PEATBbHBIX YHCIOBBIX JTAHHBIX, IIPEICTABICHHBIX B BUJIE TUArpaMM, rpaduKoB;

- aHanu3a HHGOPMAIUU CTATUCTUIECKOTO XapaKTepa.

I'eomerpus

yMeTh:

V17- pacmo3HaBaTh Ha 4YepTeXkaXx M MOJENSIX NPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMepHbIe OOBEKTHI C UX OMUCAHUSIMU, U300paKCHHUSIMHU;

VY18 - oNKCHIBaTh B3aUMHOE PACIIONIOKEHHE MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBA;

VY 19- aHAIM3UPOBATH B MPOCTEUIINX CIYyYasiX B3aMMHOE PacoIOKeHHe 00BEKTOB B MPOCTPAHCTBE;

VY 20- n300pakaTh OCHOBHBIE MHOTOTPAHHUKHU U KPYTJIBIEC TEJa; BHIIOIHATH YEPTEXKH 110 yCIOBUSAM
3a/1a4;

VY21- CTpOUTH NpocTeNIINE cedeHUs Ky0a, MPU3Mbl U MUPaMUIbI ;

V22- pemarh IIaHUMETPUYECKHE W NPOCTEHIINE CTEPEOMETPUUYECKUE 3aJaUd HA HAXOXKICHUE
T€OMETPUUYECKHUX BEJIMYUH (JIJIUH, YIJIOB, IJI0Mael, 00bEMOB);

V23- UCIIONB30BATh MIPU PELICHUU CTEPEOMETPHUECKUX 3a/]]au TNIAHUMETpUUYeckre (hakThl U
METO/IbI;

VY 24- IPOBOANTD JOKA3aTENBHBIE PACCYXKACHUS B XOI€ PELLIECHUS 3a4a4;

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHHWA M YMEHHUS B MPAKTUYECKOW JNI€ATEIbHOCTH U
IIOBCEIHEBHOM JKU3HU JUISL:

Vo25- wuccrnenoBaHusi (MOAETUPOBAHHUS) HECIOXKHBIX IPAKTUYECKUX CHUTyalluid Ha OCHOBE
U3yYEHHBIX (pOopMyI U CBOMCTB uryp;

VY26- BbIUMCIIEHHUS] 00BEMOB M ILIOMIAJEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI MpPHU PEIICHUN
MPAKTUYECKHX 3a/1a4, UCTIONIb3Ys MPU HEOOXOJUMOCTH CIIPAaBOUYHUKHU M BHIUMCIIUTEIbHbBIE YCTPOHCTBA.

3HATh!

31- 3HaUE€HNE MATEMaTU4YECKOW HaYKH JJIs PELICHUs 33a[a4, BO3HUKAIOIMX B TEOPUU U IPAKTHKE;
IIMPOTY U B TO XK€ BpPeMs OrPaHUYEHHOCTh NPUMEHEHHUS MaTeMaTHYeCKHMX METOJOB K aHalu3y U
HCCIIEIOBAHHIO MPOLIECCOB U SIBJIICHUM B IPUPOJIE U OOILECTBE;

32- 3HayYeHHe MPAKTHKU U BOMPOCOB, BO3HUKAIOLINX B caMOil MaTeMaTHKe JUisl GOpMHUpPOBAHUS U
pa3BUTHA MaTE€MaTHYECKOW HAyKH; MCTOPHIO PAa3BUTHUS IOHSATHUS YUCIA, CO3LAHMSI MAaTeMaTUYeCKOTro
aHaJln3a, BOSHUKHOBEHUS U Pa3BUTHSI T€OMETPHH;

33- YHUBEpCAJIbHBII XapakTep 3aKOHOB JIOTMKM MAaTEMAaTHYECKUX PACCYXACHHUH, MX
MIPUMEHUMOCTh BO BCEX 00JIACTSAX UEIOBEYECKOU e TEIbHOCTH;

34- BEPOATHOCTHBIN XapaKkTeP pa3IMUHbIX IIPOLECCOB OKPYXkKAIOIIETO MUpA.



B pesynbrare ocBoenus aucrummiuasl OYII. 03 MaTtemartuka BBITYCKHHK, JJOJDKEH 00J1a1aTh:

o0muMu KoMnereHuuamMu (naaee-OK):

OK 1. Beibupath crioco0bl penieHus 3a1ad npodheCCHOHATBHON AeATEIPHOCTH MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 2. Mcronb30BaTh COBpEeMEHHBIE CPECTBA MOMCKA, aHAIN3a U MHTEPIIPETAlMi HH(pOpMaK 1
nH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BBIIOJHEHHUS 3a/1a4 MPOPECCUOHATILHON JesITeIbHOCTH;

OK 3. IlmanupoBaTh U peaqu30BBIBaTh COOCTBEHHOE MPO(EeCCHOHAIBHOE M JIMYHOE pPa3BUTHE,
MpEeNNPUHUMATEIbCKYIO ACSITeNbHOCTh B NpodeccHOHaNbHOU cdepe, HCIOoNb30BaTh 3HAHHUS IO
(MHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KHU3HECHHBIX CUTYAIIHSIX;

OK 4. PaGotath B KOJUIGKTUBE M KOMaHe, d(PPEKTHBHO B3aMMOJCHCTBOBATh C KOJUIECTaMH,
PYKOBOJICTBOM, KIIUEHTAMH;

OK 05. OcymecTBisIiTh YCTHYI0O U IMHUCbMEHHYIO KOMMYHHUKAIIMI0 Ha TOCYJAPCTBEHHOM SI3BIKE
Poccwuiickoit @eaeparuu ¢ yaeToM 0COOEHHOCTEH COMMATLHOTO U KYJIBTYPHOTO KOHTEKCTA,

OK 06. IlposBisTh TpakIaHCKO-TIATPUOTHYECKYIO MO3UIHUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJCHHE HAa OCHOBE TPAJAWIMOHHBIX OOIIEYETOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHUH, MPUMEHSITh CTaHAapThI
AHTUKOPPYIIIUOHHOTO TTOBEICHUS;

OK 07. CopnelicTBOBaTh COXpPAaHEHHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepekeHn0, MTPUMEHSTh
3HaHHUS 00 M3MEHEHWH KIMMaTa, MPHHIIUIEI OSPeXITMBOTO MPOU3BOACTBA, d3PPEKTUBHO JIEHCTBOBATH B
Ype3BBIYAIHBIX CUTYAIIHSIX.

®opMoi TPOMEKYTOUHON aTTECTAIIMU 110 YUYCOHOU TUCHHUIIINHE SBIISCTCAMIUCHMEHHBIN 9K3aMEH.

B pamkax mporpammbl y4eOHOH ITUCHHIUTUHBL (8 mMOM yucie adanmupo8aHHOU 0. 00yYeHUs
UHBANUOO8 U JUY C OCPAHUYEHHBIMU BO3MOICHOCMAMU 300p06bs) OOYHAIOIIMMUCA OCBaWBAIOTCS
JUYHOCTHBIC, METANpPeIMETHbIC U IMPEAMETHbIE Pe3yibTaThl B COOTBETCTBUHU ¢ TpebOoBaHusMu OPI'OC
cpexnero obmero oodpazoBanwusi: auaHoctHbIE (JIP)/(JIP(A)).

JINYHOCTHBIE Pe3ya1bTAThIPEATH3ALNH NPOIPAMMbI Kog
BOCIIUTAHUSA(OecKpUnmopwt) pe3yJIbTaToOB
JleMOHCTpUpYIOIIU TPUBEPKEHHOCTh K POJHOM KYJIBTYPE, HCTOPUUECKON MAMITH HA OCHOBE
mo6Bu k PomuHe, pomHOMy HapoXy, Mallod pOAWHE, NPUHATHIO TPAAULIUOHHBIX HEHHOCTEH JIP o5

MHOTOHAIIMOHAJIFHOTO Hapoaa Poccnn.
[TposBsttonuit yBasKeHHE K JIOJISIM CTAPIIIETO MTOKOJICHUSI K TOTOBHOCTH K
YYaCTHIO B COLMATIEHOM MOJIEPKKE U BOJOHTEPCKUX JIBIDKCHHUSIX.

JIP 06

Oco3Haronui MPUOPUTETHYIO IEHHOCTh JITYHOCTH YelIOBEKA; YBAXKAIOIIUH COOCTBEHHYIO U
qy)KyI0 YHUKaJIbHOCTh B Pa3JIMUYHBIX CUTyalUsiX ,BO BceX GopMax M BUJAX AEATEIbHOCTH. JIP o7
[IposiBndromMd M JAEMOHCTPUPYIOIIMM  YBaKEHUE K MPEACTABUTENAM  PAa3IUYHBIX
STHOKYJBTYPHBIX, COLUAIBHBIX, KOH(ECCHOHAIBHBIX M HHBIX rpynn. CONpUYacTHBIA K
COXPAHEHUIO, IIPEYMHOXEHUIO 5 JIP og
TPaHCIAIUUKYIBTYPHBIXTPAAULUHUIIEHHOCTEMMHOT OHAIIMOHAJIEHOTOPOCCUHCKOTOrOCY AapCTB
a.
CoOroparomyii 1 NponaraHupyoMMi IpaBuiia 3/0pOBOT0 U 0€30IacHOro o0pasza KU3HH,
CTOpTa; TPEAYNPEKIAOMMNA MO0 MPEeoI0JICBAONIMI 3aBUCUMOCTH OT aJIKOrojsl, Tadaka,
MICUXOAaKTUBHBIX BEIIECTB, a3apTHbIX Wrp W T.a. CoOXpaHSIOMMIA ICUXOJIOTHYECKYIO JIP o9
YCTOWYHMBOCTh B CHTYaTHBHO CIIOKHBIX WJIM CTPEMHUTEIBHO MEHSIIOIIHUXCS CUTyalUsX.
JINYHOCTHBIE Pe3yabTAThI peaau3alii NPOrpaMMbl BOCIIMTAHUS, ONIPee/ICHHbIe
0TpacjieBLIMH TPeGOBAHUAM M K 1eJ0BBIM Ka4eCTBAM CpPeiHero MeIUIMHCKOro NMepcoHania
HenpepriBHO coBepmieHCTBYIONINI MPO(eCCHOHATbHBIE HABBIKM Yepe3 JIOTOJTHHUTEIHHOE
npodeccuoHanbHoe 00pa3oBaHHE (MPOrpamMMbl MOBBIICHHUS KBATM(GHUKALMAN POTPaMMB]
npo¢ecCHOHANBHON MEePEnoAroTOBKY), HACTABHUYECTBO, a TAKKE CTaXKUPOBKH, HCIOIb30BAHUE JIP 13
JIMCTAaHIIMOHHBIXO00PA30BaATEILHBIXTEXHOIOTHI(00pa30BaTENbHBIMIOPTATMBEOHHADPHI ), TPEHUHTH
BCHMYJISIIMOHHBIXIIEHTPAX,y4aCTUEBKOHT PECCHBIXMEPOIPUATHSIX
OJ151 271YXUX, CAAOOCTLIUAUUX, NO30HOO0TOXIUUX 0OYUAIOWUXCS

CIIOCOOHOCTh K COIMAJILHOM aJanTalid W MHTErpalMd B OOLISCTBE, B TOM 4YHCJE IPH

N o JIP(4
peamn3alii BO3MOXKHOCTEH KOMMYHHMKAIIMM Ha OCHOBE CJIOBECHOHM peur (BKIIOYas YCTHYIO (4) o




KOMMYHHUKAIIHIO), a TAKXKE, TIPU KeJIaHUH, KOMMYHUKAIIMK Ha OCHOBE JKECTOBOW PEUH C JTUIAMH,
MMEIOITIMH HapYIICHHUS CITyXa

ons o6yqai0u;uxc;1 C HapyweHusimu OHO]?HO-()GMZ(lme]leOZO annapama

BJIAJACHUC HaBbIKaMU HpOCTpaHCTBeHHOI\/'I n COHI/Ia.]'II)HO-6I>ITOBOI71 OPHUCHTUPOBKU, YMCHUC

TPAHMIIB B3aNMOICHCTBHUS

CaMOCTOSITEJIbHO W O€30IMacHO MEPeBUTATECS B 3HAKOMOM M HE3HAKOMOM IIPOCTPAHCTBE C JIP(4) 02
MCTIOJTIb30BaHUEM CIICITHATIBHOTO 000pYyI0BaHUS
CITOCOOHOCThP K OCMBICICHHIO U Ju(depeHnuanu KapTHHB MHpPa, €€ BPEMEHHO- JIP(A)
[POCTPAHCTBEHHON OpPraHU3aliu 03
CIIOCOOHOCTh K OCMBICJICHHUIO COITMAJILHOTO OKPYXKEHHs, CBOCIO MeCTa B HEM, HPHHATUC JIP(A)

N . 04
COOTBETCTBYIOIINX BO3PACTY IIEHHOCTEH M COIUANBHBIX POl

0711 0OYYAIOWUXCSA C PACCMPONCINBAMU AYIMUCTIUYECKO20 CHeKMPA

(opMHUpOBaHHWE YMEHHS CJCIOBaTh OTPa0OTAHHONW CHCTEME TpPaBWI TMOBEICHUS H
B3aMMOJICHCTBUS B TPUBBIYHBIX OBITOBBIX, YYCOHBIX M COIUAIBHBIX CHUTYalUsX, YIACPKUBATH JIP(4) o5

3HAaHWE CBOMX MPEATIOUTEHNH (OrpaHnyeHnii) B OBITOBOM chepe u chepe nHTepecoB

JIP(A) 06




2. Pe3yabTaThl 0CBOEHHS YUeOHOI JUCUMILIMHbI, MOJIeKAIINE ITPOBEPKe

2.1.B pesynpTare NpPOMEXKYTOUHOW arrecTauuu  ydeObHoro mpeamera OVYII.03MaremaTuka
OCYILECTBIISIETCS] KOMIUICKCHAsl MPOBEpKa CIEAYIOIIMX YMEHMH M 3HAHUH, a TaKkKe AWHAMUKa (OpPMUPOBAHMS
00IIMX KOMIIETCHIIUI U JIMYHOCTHBIX PE3Y/IbTATOB B paMKax IPOrpaMMbl BOCIIMTAHHUS:

Tabmuua 1.1.

PesyabTaTnl 00yueHus
(ocBOEHHbIE YyMEHUS,
YCBOCHHbIEC 3HAHMS,

OCBOEHHbIE
KOMIIeTeHIIHH,
JIMYHOCTHBIN POCT)

OcHoBHbIE NOKAa3aTeJIN OlleHKH pPe3y/bTaTOB

dopMa 1 MeTObI
KOHTPOJIAA M OLlEHKH
pe3yJIbTaToB
o0yueHust

YMeTh:

V1. BeimmoHATh
apudmernyeckue
JEHUCTBUS, COYETasi YCTHHIE
Y TUCbMEHHBIC TIPUEMBEI,
MIPUMCHCHHE
BBIYMCIIUTENIBHBIX
YCTPOMCTB; HAXOIUTh
3HAYCHUS KOPHS
HATypaJIbHOM CTETIEHU,
CTCTICHH C PAIIMOHATBHBIM
MoKasaTesem, Jorapupma,
WCIIOJIB3YS TIPH
HEe0OXOIUMOCTH
BBIYMCIIUTENHHEIE
yCTPOMCTBA; MOJIb30BATHCA
OLIEHKOMN Y IPUKUIKOMN
MIPH MPAKTUYECKUX
pacyeTax.

OK 01 - OK 07

JIP 05-09

- peuiatb TPUTOHOMETPUUYECKHE YPABHEHUS
C IIOMOIIIbIO YHCIIOBOW OKPY’KHOCTH;
- pemiatb TPUTOHOMETPUUYECKHE YPABHEHUS
C MIOMOIIIbI0 OCHOBHBIX METO/IOB;
PUMEHSTH BBIIIE IEPEUNCIICHHBIE POPMYJIBI IPU
npeoOpa30BaHUM BbIPAKEHHIA;

PUMEHATH (OPMYJIBI [IPU PELLIEHHH
TPUTOHOMETPUIECKHX YPAaBHEHHUI U HEPABEHCTB;
- BBIYMCIISATH Ipefesbl QyHKIMM;
- BBIYHCITH IPOU3BOJIHYIO;
- BBIYMCIIATH IPOU3BOIHYIO CIOKHON
GbyHKIUY;
- COCTaBJISITh YpaBHEHHE KacaTeJIbHOM;
- HCCIENO0BATh M CTPOUTH rpaduKu
GbyHKIM;
- paboTaTthb ¢ BBIPAXKECHUSIMU COJICPIKALITHE
KOpEHb N-HOW CTENeHN;
- CTpOUTH rpaMKHU CTENEHHBIX (YHKIUH;
- NpeoOpazoBbIBATh ITH rpaduKu MyTeM
C/BHUTa U AepopMaiuy;

- CTpPOUTbH IrpaMKH MOKA3aTENbHBIX,
(GYHKIMIA TPU pa3InYHBIX OCHOBAHUSAX U HA HUX
WTIOCTPUPOBATh CBOMCTBA (DYHKIIUM;

- MpeoOpa3zoBBIBaTh ATH TpPadUKU ITyTEM
c/BMra 1 neopMaluu;

- BBIYMCIATH 3HAYEHUS MOKa3aTeNbHBIX
BBIPQ)KEHUH C MOMOUIbI0 OCHOBHBIX TOXIECTB U
BBIUUCIIUTENIBHBIX CPE/ICTB;

Tekyiuii KOHTPOJIb B
dopme:
- YCTHOT'O OIIpOCa;

- IpE3CHTAlI UIn
COOOILIEHUH 110
TeMam;

- OIICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V2.1IpumeHsATh NOHATHA,
CBA3aHHBIE C IEITUMOCTBIO
LETBIX YUCEII, IPU
peLieHnn
MaTeMaTHYECKUX 3a/1a4.
OK 01 - OK 07

JIP 05-09

= BBIIIOJIHATH onepaupm OCJICHUS HaAd ICJIbIMU
YHuCIIaMHu;

- IPUMEHSTh CBOMCTBA OTHOIIIEHUS JIETUMOCTH
Ha MHOKECTBE HATYPATIbHBIX YHCE IIPU PELLIEHUH
3a/1a4;

- IPUMEHSATBH [IPU3HAKH JIETIMMOCTH TIPY PELIEHUU
3a/1ad.

Texynui KOHTPOJIb B
dopme:

- YCTHOT'O OIpOCa;

- IPOBEPKHU
JTOMAaINTHUX 3aJaHMii;
- IPE3CHTAMN WU
co00IIeHHI TTO
TEMaM;




- OLICHKHU
BBITIOJTHEHHSI
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V3. HaxoauTh KOpHU
MHOT'OYJICHOB C OJHOM
MEPEMEHHOM,
packJiaapIBaTh
MHOTI'OWIEHBI Ha
MHOKUTEIIH.

OK 01 - OK 07

JIP 05-09

- BBIYUCIISTH Npeaesbl QyHKUINMN;

- BBIYHCIATH IPOU3BOJHYIO;
- BBIUHCIATH  NPOM3BOJHYIO  CJIOXKHOW
byHKIUY;

- COCTaBJISTh ypaBHEHHE KacaTeJIbHOM;

- HCCIeNoBaTh U CTPOUTh  TpaduKu
ynxumii;

- HaxoJuTb KOPHHU MHOI'OYJICHOB C OI[HOﬁ
MEPEMEHHOM;

- packiiaapBaTh
MHOKHUTEH;

- IPUMEHATH TeopeMy be3y mpu pemieHun
3ajau.

MHOTI'O4JICHBI Ha

Tekyimuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 33]IaHUil;
- IPE3CHTALI UIn
COOOIEHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V4. TIlpoBoauts
npeoOpa3oBaHMs
YHCIIOBBIX M OYKBEHHBIX
BBIPA)KCHUH,
BKJTFOYAIOIIUX CTEIICHH,
paauKabl, Torapu@msl U
TPUTOHOMETPUICCKHEC
GyHKIUH.

OK 01 - OK 07

JIP 05-09

- BBIYHCIIATH 3HAYCHUS
TPUTOHOMETPHUECKUX (PYHKIUH ¢ 3aJaHHOMN
CTETIEHBIO0 TOYHOCTH;

- [peoOpa3oBbIBATH TPUTOHOMETPUUECKUE
BBIPAKCHHUS, UCTIONIB3Yysl TPUTOHOMETPUIECKHE
(hopMyIbl;

- CTPOUTbH rpa)MKu TPUTOHOMETPUIECKHIX
(GyHKIMHA U Ha HUX WITIOCTPUPOBATH CBOWCTBA
byHKINI;

- BBIYMCIATH 3HAYEHHsI I0KA3aTEIbHbIX
BBIPAKCHUH C MTOMOIIBIO OCHOBHBIX TOXKIECTB U
BBIUMCJIUTENIBHBIX CPEJICTB;

- pemraTh HECIOKHBIE yPaBHEHUS,
MPUBOIMMBIC K BHIAM: a® = g 90 ) = -

- pemaTh HeCIIOKHbIE HEPaBEHCTBA,
MIPUBOJIMMBIE K BUJIAM: al¥>< g 9

- CTPOUTbH rpauKy JorapuPpmMUIecKuX
(GyHKIMHA IPU pa3InYHBIX OCHOBAHUSX U HAa HUX
WJUTIOCTPUPOBATh CBOMCTBA (DYHKIINIA;

- NpeoOpazoBbIBATh ITH rpaduKu MyTeM
C/ABHUTa U AepopMaluy;

- BBIYHCIATH 3HAYEHUs JJorapu(pMUIecKux
BBIPAYKCHUH C ITOMOIIHIO OCHOBHBIX TOXKIECTB U
BBIUMCIIUTENbHBIX CPEJCTB;
elaTh HEeCJIOKHbIE YPaBHEHMUs1, IPUBOAUMBIE K
BunaM: 10ga(x)=f(X) pemmars HecIOXKHBIC
HEepaBEHCTBA, IPUBOIMMBIE K BU/IAM:

logaf(x)><logag(x).

Texymui KOHTPOJIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPE3EHTALUN WU
co0011IeHuH IO
TEeMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOATENIBHBIX U
KOHTPOJIbHBIX PaboT.

V5. Onpenensite 3HaU€HUE
(GYHKIIUH 110 3HaYEHUIO
apryMeHTa npu
pPa3IUYHBIX CITOco0ax
3aJjaHus (QYHKIHU.

OK 01 - OK 07

- BBIYMCJIATH HECJIOXKHBIE Tpeiesbl (PYHKIMHA B
TOYKE 1 Ha OCCKOHEYHOCTH;

- pellaTh palMoHAJIbHBIE HEPABEHCTBA METOIOM
WHTEPBAJIOB;

- BBIYUCIATH 3HaYeHUS
TPUTOHOMETPUYECKNX (YHKUUNH C 3aJlaHHOM

Texymui KOHTPOIIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- Ipe3eHTalUI WIN
coo0IeHHH TT0
TEMaMm;




JIP 05-09

CTETIEHBIO0 TOYHOCTH;

- mpeoOpazoBbIBATh TPUTOHOMETPUUYECKUE
BBIPQKCHUS, HCIOJIb3Ysl TPUTOHOMETPHUYECKUE
(bopMyIBI;

- CTpPOUTHh TpapuKHd TPUTOHOMETPUUCCKUX
GYHKIIMHA ¥ HA HUX WJUTFOCTPUPOBATH CBOWMCTBA
byHKIHII;

- TPUMEHSTH TC€OMETPHUUYECKUE
npeobpazoBanus (cABUT W Jedopmaiiuio) mpu
MMOCTPOCHHUH T'Pa(UKOB.

- OLICHKHU
BBITIOJTHEHHSI
CaMOCTOSITENIbHBIX U
KOHTPOJILHBIX PadoT.

VY6. Ctpoutsb rpaduku
M3YYCHHBIX (DYHKITHIA,
BBINOJIHATH
peoOpa3oBaHUs
rpaduKoB.
OK 01 - OK 07

JIP 05-09

- HaxXOIUTb 00JIACTh ONpeesicH s (PYHKIINY,
- HaxXOJWTh 3HAucHWe (YHKIWH, 3aJaHHOU
AQHAJIMTHYCCKA WM TPadUUYecK, 10 3HAYCHHIO

apryMeHra 1 Hao0opoT;

- CTpouTh TpapUKH W3BECTHBIX CTCHEHHBIX
dynKimi;

- NPUMEHSTh TeOMETPUYECKHE

npeoOpasoBanust  (coBur W AeOpPMAIMIO) TIPH
MOCTPOEHUH IPa(hUKOB;

- mno rpadpuKky (YHKIMM YCTaHABIMBATH €&
BaOXHEHIIINE CBOMCTBa (MOHOTOHHOCTD,
OrPaHUYEHHOCTb, YETHOCTb, HEYETHOCTb,
MIEPUOITIHOCTD, HEPEPHIBHOCTH );

- BBIYMCIIATH HECJIOXKHBIE TIPeNIeNbl (PYHKIMHA B
TOYKE U Ha OECKOHEUHOCTH;

- pelmarh paryoHaTbHbIE HEPAaBEHCTBA METOIOM

WHTEPBAJIOB;
- BBIYUCIATH 3HAYCHUS
TPUTOHOMETPUYECKUX (YHKUUNH C 3aJaHHOM

CTETIEHBIO TOYHOCTH:

- NpeoOpa3oBbIBATh TPUTOHOMETPUYECKHE
BBIPQKCHUS, HCIOIB3Ysl TPUTOHOMETPHUECKUE
(bopMyIIBI;

- CTPOUTH TpapuKHd TPUTOHOMETPHUUECKUX
(GyHKIMHA M Ha HUX WJUTIOCTPUPOBATh CBOMCTBa
GbyHKINIT;

- TNPUMEHSTh TreOMETPHUYECKUE
npeoOpa3oBaHus (cIBUr MU JedopMalvio) Hpu
MIOCTPOECHUH I'pa(UKOB;

- pemaTh TPUTOHOMETPUUYECKUE ypaBHEHHS
C TIOMOIIBIO YHCIIOBOI OKPYKHOCTH;

- pemaTh TPUTOHOMETPUUYECKUE ypaBHEHHS
C TMIOMOIIHIO0 OCHOBHBIX METO/IOB;

PHMEHSATHh BHIIIE TIEPEUNCIICHHBIE (HOPMYITBI TIPH
npeoOpa3oBaHUM BbIPKEHHH;

- TpUMEHATh (GOPMYJIBl TPU  PEHICHUU
TPUTOHOMETPUYECKHX YPaBHEHUI U HEPABEHCTB;

- BBIYHCISTDH PEeIbl (yHKIIHM;

- BBIYHCIATH IPOU3BOJIHYIO;

- BBIYHCIATH  TPOU3BOJHYIO

GbyHKINY;

CIIOKHOM

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPE3CHTALI UIn
COOOILEHUH 110
TEeMaMm;

- OIICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIHBIX PadoT.




- COCTaBIATH ypaBHEHHE KacaTelIbHOM;

- WCCeNoBaTh WM CTPOMTH  IpaduKu
hyHKIHA.

- BBIYMCHIATH 3HAYEHHUS IOKA3aTEIbHBIX
BBIPAKEHHUH C MOMOIILI0 OCHOBHBIX TOXIECTB U
BBIYUCIIUTENLHBIX CPEJICTB;

- permarb HECJIOKHBIE ypaBHEHHS,
IpUBOMMEIE K BUaaM: a'™ = a 9% af® =

- pemiarb  HECIOXHBIE  HEPABEHCTBA,
TIPUBOJAMEIE K BUAM: aW>< g 909;

- crpouth TpaduKH  JIOrapuHMUUYECKUX
(GYHKIMI TIPU Pa3IMYHbIX OCHOBAHUAX U Ha HUX
WILIFOCTPUPOBATH CBOMCTBA ()YHKIIMIA;

- NpeoOpa3zoBBIBaTh 3TU TpapUKU IyTeM
caBura u aepopMarm;

- BBIYUCIATH 3HAYEHHS JIOTAPU(PMUUYECKHX
BBIPOKEHHUH C MOMOIILI OCHOBHBIX TOXIECTB U
BBIYHCIIUTEIBHBIX CPEJICTB;

ClIaTb HECJIOXXHBIC YPAaBHCHUA, IIPUBOAHUMBIC K

BumaM:  loga(x)=f(X)  pemarh  HeCIOXHBIC
HEPaBEHCTBA, HPHUBOUMBIC K BHIAM:
logaf(x)><logag(x).

V8. OnuceIBaTh 110
rpaduky u no hopmyre
MMOBEACHHUE U CBOICTBA
GyHKIH.
OK 01 - OK 07

JIP 05-09

- HaXoAuTb 00JIACTH Ompe/ieIeHNs (PYHKLIIH;
- HaxOIMTh 3HaueHWe (YHKIMY, 3aJaHHON
AQHATIMTHYICCKA WM TpadUyecKd, 10 3HAYCHUIO

aprymeHra 1 Ha00OpoT;

- CIpouTh TpaUKd W3BECTHBIX CTEIIEHHBIX
(yHKmiL;

- MPUMEHSTH TEOMETPHUYECKUE

npeoOpazoBanus (ciBUr W jedopMaiyoo) pH
MIOCTPOEHUH IPA(HKOB;

- 1o rpapuky (YHKIMM YCTaHABIMBATh €€
BaKHEHUIIIHE CBOICTBa (MOHOTOHHOCTb,
OIrPaHMYEHHOCTb, YETHOCTb, HEYETHOCTb,
MIEPUOIUMYHOCTD, HETIPEPHIBHOCTD);

- BBIYMCIIATH HECJIOXKHBIE TIPENIeNbl (PYHKIMHA B
TOYKE 1 Ha OCCKOHCUHOCTH;

- pemarh parroHaTbHbIE HEPAaBEHCTBA METOIOM
UHTEPBAJIOB;

- BBIYHCIATH 3HAYCHHS
TPUTOHOMETPUUYECKUX (YHKIMA C 3aJaHHOMN
CTETIEHBIO TOYHOCTH:

- MpeoOpa3oBbIBaTh TPUTOHOMETPUUYECKUE
BBIPQKCHUS, HCIOIB3Ysl TPUTOHOMETPHUYECKUE
(bopMyIBI;

- CTPOUTHh TpapuKHd TPUTOHOMETPUUCCKHUX
(GyHKIMHA M Ha HUX WJUTIOCTPUPOBATh CBOMCTBa
byHKIHIi;

- NPUMEHSATh reoMeTpHUYECcKue
npeoOpa3oBanus (cABUr U aedopmanuio) mnpu
MOCTPOEHUH I'PaHUKOB.

Texymui KOHTPOJIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- Ipe3eHTalUN WIH
co0011IeHuH IO
TEMaM;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

10




- peuarb TPUTOHOMETPUUYECKHE YpaBHEHUS
C IIOMOIIIbIO YHCIIOBOW OKPY)KHOCTH;

- peuarb TPUTOHOMETPUUYECKUE ypaBHEHUS
C IIOMOIIIbI0 OCHOBHBIX METOJI0B;
PUMEHATH BBIIIE TEPEUUCIICHHBIE (HOPMYIBI TPH
peoOpa30BaHUH BbIPAKEHHUIA;

- TNpUMEHATH (GOPMYJIBl TpPU  PEHICHUU
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB;

- BBIYUCIIATH TpeAesbl QyHKINN;

- BBIYMCIIATH POU3BOJIHYIO;

- BBIYMCIATH  NPOU3BOJHYIO  CIIOXKHOM
byHKIMH;

- COCTaBIATHh ypaBHEHHE KacaTeIbHOM;

- HUCCIeoBaTb U CTPOUTH  Ipaduku
(GyHKIHH.

- BBIYMCIATH 3HAUEHHUS TOKa3aTENIbHBIX

BBIPKEHHMH C OMOIIBI0 OCHOBHBIX TOXJIECTB M
BBIYUCIIUTENLHBIX CPEJICTB;

- pelarb HECIIOKHBIE ypaBHEHWS,
pHUBOMMEIE K Braam: '™ = a 9% af®) = p:

- pemiarb  HECIOXHBIE  HEPABEHCTBA,
TIPUBOJIMEIE K BUAM: aW>< g 909;

- crpouth TpadUKH  JIOrapu)MUUECKUX
(GYHKIMI IPHY Pa3InYHbBIX OCHOBAHUAX U Ha HUX
WILTIOCTPUPOBATH CBOMCTBA () YHKITHIA;

- MpeoOpa3oBBIBATH 3TH TPAPUKH IIyTEM
caBura v aeGpopMarm;

- BBIYMCIATH 3HAUEHHUS JIOrapU(PMHUUECKHUX
BBIP@YKEHHI C TIOMOIIBIO OCHOBHBIX TOXJIECTB M
BBIYHCIIUTEIBHBIX CPEICTB;

€IIaTb HECCJIOXHBIC YPAaBHCHUA, IPHUBOAHUMBIC K

BumaM:  loga(x)=f(X)  pemiath  HecIOXHBIC
HEpaBEHCTBA, MIPUBOIUMBIE K BUJIAM:
logaf(x)><logag(x).
V9. Pemats ypaBHEHUS, -  BBIYHUCIITH 3HaueHus | Texylui KOHTPOJIb B

CUCTEMBI YPaBHEHHH,
HEpaBEHCTBA, UCTIONb3Ys
cBoicTBa PyHKUIMH U UX
rpadudeckue
IIPEJCTaBICHHUS.

OK 01 - OK 07

JIP 05-09

TPUTOHOMETPUYECKUX (YHKUUNH C 3aJaHHOMI
CTENEHbIO TOUYHOCTH;

- npeoOpa3oBbIBaTh TPUTOHOMETPUUECKHE
BBIPAKEHUS, HCIIONb3ysl TPUTOHOMETPUYECKUE
(hopMyIbl;

- CTpPOUTHh TpapuKud TPUTOHOMETPUUECKUX

GyHKIMN M HAa HUX WJUIIOCTPUPOBATh CBOMCTBA
GyHKINT;
- TMPUMEHSTh reoMeTpUUYecKre

npeoOpa3oBanus (cIBUT U JedOpMalvio) TpU
MTOCTPOCHHUHU I'PaUKOB.

- pewmarb TPUTOHOMETPUYECKHE YpAaBHEHHUS
C TIOMOIIIbIO YUCTIOBOM OKPYKHOCTH;

- pemaTb TPUTOHOMETPUUYECKHE YPAaBHEHHUS

dbopwme:

- YCTHOTO OTIPOCa;

- IPE3CHTAIMI UITn
cOOOLIeHNH 1o
TEMaM;

- OLIEHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX padoT.

11




C TMIOMOIIHIO0 OCHOBHBIX METO/IOB;

PHMEHSATh BBIIIE TEPEYUCIICHHBIE (HOPMYITBI TIPH
peoOpa30BaHUH BBIPAKEHHUIA;

PUMEHSTh bopmyiisl npH pelieHnn
TPUTOHOMETPUYCCKHX YPAaBHEHUH U HEPABCHCTB;

- BBIYMCIATH 3HAYCHUS IIOKa3aTeIbHBIX
BBIPQKCHUH C MMOMOIIbI0 OCHOBHBIX TOXIECTB U
BBIYHMCIIUTEIBLHBIX CPEJICTB;

- pemarb HECJIOJKHBIC ypaBHEHUS,
IpUBOMMEIE K BUaam: a'™ = a 9% af® =

- pemlatb  HECJIOXXHBIE  HEPABEHCTBA,
TIPUBOJMMBIE K BUAM: aW>< g 909;

- CTpPOUTh TpapuKd JIOTapUPMHUECKUX
GYHKIMIA TIPU Pa3IMYHBIX OCHOBAHHUSX U HA HUX
WJLTIOCTPUPOBATH CBOWCTBA (DYHKIIUN;

- MpeoOpa3oBBIBATH 3TH TpPaPUKH IIyTeM
caBura v 1epopMaInu;

- BBIYHCISTH 3HAYCHUS JIOTAPUPMHUSCKUX
BBIPOKEHHUI C MOMOIIBIO OCHOBHBIX TOXIIECTB U
BBIUMCIIUTEIBHBIX CPEICTB;

ClIaTb HECJIOXXHBIC YPAaBHCHUA, IIPUBOAUMBIC K

BumaM:  loga(x)=f(X)  pemarh  HeCIOXHBIC
HEPaBEHCTBA, HPHUBOJUMBIC K BHIAM:
logaf(x)><logag(x).

V11. Beraucasars
MIPOU3BOJIHBIC U
nepBooOpasHbIe
ANIEMEHTAPHBIX (YHKIINIA,
MIPUMEHSIS paBUiIa
BBIYHCITICHUS
MIPOU3BOIHBIX U
NepBOOOPA3HBIX,
WCIOJIB3YS CIIPABOYHbBIE
MaTepHAIBL.

OK 01 - OK 07

JIP 05-09

- BBIYMCIIATDH IPEIebl yHKIHM;

- BBIYUCIIATH IPOU3BOJIHYIO;

- BBIYHCIATH  TPOM3BOJHYIO  CIOXKHOM
GbyHKIUY;

- COCTaBIATH ypaBHEHHE KacaTeJIbHOM;

- HCCIeNoBaTb U CTPOUTh  IpaduKu
byHKIMIH;

- HaxOAWThb HEOIpeJeIeHHbIE HWHTErpabl,
cBoJsImMecs K TaONMYHBIM C  [TOMOIIBIO

OCHOBHBIX  CBOWCTB  H IIPOCTEUIINX
npeoOpa3oBaHui;

- BBIJIETISTh nepBooOpasHyIo,
YIOBIETBOPSAIOIIYI0  3aJlaHHBIM  HaydaJbHBIM
YCIIOBUSIM;

- BOCCTaHaBIWBAaTh 3aKOH JIBMOKCHHUS IIO
3aJJaHHOW CKOPOCTH, CKOPOCTh IO YCKOPCHHIO,
KOJIMYECTBO JIEKTPUIECTBA MO CUJIE TOKA U T.1I.;

- BBIYHCIATH OIPEICICHHBIH HMHTETpall C
MOMOIIILI0  OCHOBHBIX CBOHCTB u (opmyn
Hrrotona -Jleionuna,

- HaxoguTh IUIOMAAW  KPUBOJIMHEWHBIX
Tpaneuui;

- pemaTh MPOCTEUINe MPHUKIAIHbIE 3a]auH,
CBOJISIIIIAECS K HAXOXK/ICHUIO HHTETpaa.

Texymui KOHTPOJIb B
dopme:

- YCTHOT'O OIpOCa;

- IPE3EHTALMHN WU
co0011IeHuH IO
TEMaM;

- OLIEHKHU
BBITIOJTHEHUS
CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX padoT.

12




V12. UccaenoBaTth

- BBIYUCIISITH Npeaesbl QyHKUINMN;

Tekymuii KOHTPOJIb B

(YHKIIUU ¥ CTPOUTH UX - BBIYUCIISITH MPOU3BOJIHYIO; dopme:
rpaduKy ¢ MOMOIIBIO - BBIUUCISATH  [POU3BOJHYIO  CJOXHOM | - YCTHOTO OIpOCa;
IIPOU3BOIHOM. GbyHKIMNT; - IPOBEPKHU
OK 01 - OK 07 - COCTaBJISITh YPaBHEHUE KacaTEIbHOM; JIOMaITHUX 3aJaHMI;
JIP 05-09 - HCCIEeNoBaTh U CTPOUTh  TpadUKH | - MPE3CHTAMH WK
byHKIHIA. COOOILEHUH 110
TeMaMm;
- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.
V13. Pemate 3a1a4m ¢ - BBIYMCIIATH Tpeeibl PYHKIUHT; Tekymuii KOHTPOJIb B
MIPUMEHEHUEM ypaBHEHUS - BBIYHUCIIATH MPOU3BOJIHYIO; dopme:
KacaTelnbHOU K rpaduky - BBIUUCISATH  [POU3BOJHYIO  CJOXHOM | - YCTHOTO OIpOCa;
GbyHKIHN. GbyHKINNT; - IPOBEPKHU
OK 01 -0OK 07 - COCTaBJISATh YPAaBHEHHUE KAaCATEIbHOM; JIOMAIlIHUX 3aJaHui;
JIP 05-09 - HCCIeNoBaTh WM CTPOUTh  TpadUKH | - MPE3CHTAMHA WIH
GbyHKIUH. COOOILIEHUH 110
TeMaMm;
- OIICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.
VY14. Pemiats 3a7aun Ha - BBIYUCIISTH NpeAebl QYyHKINT; Texyiuit KOHTPOJIb B
HaXO0XJICHUE - BBIYHUCIISATH MPOU3BOJIHYIO; dopme:
HauOOJBIIETO U - BBIYUCISATH  [POU3BOJHYIO  CJOXHOM | - YCTHOTO OIpPOCa;
HAaUMEHBIIETO 3HAYCHUS GbyHKIUY; - IPOBEPKH

(GYHKIIUN Ha OTpE3Ke.
OK 01 - OK 07
JIP 05-09

- COCTaBJISTh ypaBHEHHE KacaTeJbHOM;
- WCCIeloBaTb U CTPOUTHh  Ipaduku

GbyHKIHUH.

JIOMAITHUX 33]IaHUi;
- IPE3CHTAIMI UITN
cOOOLIeHNnH 1o
TEMaM;

- OLIEHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paboT.

V15. BeruuciaTs miomanb
KPHUBOJIMHENHON
Tparnenuu.

OK 01 - OK 07

JIP 05-09

- HaxOIUTb HEONPEICIECHHbIE WHTErPAJIbL,
cBoAsmMecs K TaOJUYHBIM C  IIOMOIIBIO
OCHOBHBIX CBOMCTB u MIPOCTEUIINX
npeoOpa3oBaHMUii;

- BBIJICIIATH
YIAOBIETBOPSIONIYIO
YCIIOBHSIM;

- BOCCTAHABJIMBATh 3aKOH JBIDKCHHS IIO
3aJJaHHOM CKOPOCTH, CKOPOCTH IO YCKOPEHUIO,
KOJIMYECTBO AJIEKTPUYECTBA MO CUJIE TOKA U T.[I.;

- BBIYUCIATH ONPEACICHHBI HHTErpan C

nepBOOOPa3HYIO,
3a1aHHBIM Ha4YvaJIbHbBIM

MMOMOIIFI0  OCHOBHBIX CBOHMCTB ®  (opmyn
Hrrorona - Jleiionuna;

- HaxoJUTh IUIOMAAW  KPUBOJIHMHEWHBIX
Tpaneuuu;

- pemarb NPOCTEUINE MPUKIIATHBIE 3a/1auH,

Texymui KOHTPOIIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAITHUX 33JJaHUl;
- IpE3eHTaIui UIn
co0O1IeHNnH 10
TeMam;

- OLICHKHU
BBIMIOJTHEHUS
CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX padoT.
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CBOJISIIITMECS K HAXOXKJIECHUIO HHTETpaa.

VY16. Pematp
paroHaIbHbIE,
MOoKa3areabHbIe U
norapuMUIeCKue
ypaBHEHHUS U
HEPaBCHCTBA,
UppalMOHANIbHBIE U
TPUTOHOMETPHUYECKUE
YpaBHEHHUSI, UX CUCTEMBI.
OK 01 - OK 07

JIP 05-09

- BBIYUCIATH 3HAYEHUS
TPUTOHOMETPHUECKUX (YHKIMA C 3aJaHHON
CTENEeHbIO0 TOYHOCTH;

- mpeoOpa3oBBIBaTh TPUTOHOMETPUUYECKUE
BBIPAXKEHUS, HCIIONb3Ys] TPUTOHOMETPUUYECKUE
(bopMyIBI;

- CTpouTh TpadUKH TPUTOHOMETPUUYECKUX
(GyHKIMIA M Ha HUX WJUTIOCTPHPOBATH CBOMCTBA
byHKIHUI;

- TPUMEHSTH reOMEeTPUYECKUE
npeobpazoBanus (cABUT W nedopmaruioo) mnpu
MMOCTPOCHHUH T'Pa(UKOB.

- pemarb TPUTOHOMETPHUYECKHE ypaBHEHUS
C TIOMOIIBIO YHCIOBOM OKPYKHOCTH;

- pematb TPUTOHOMETPHUYECKHE ypaBHEHUS
C MIOMOIIHIO0 OCHOBHBIX METO/IOB;

PUMEHATH BBIIIE TEPEUUCIICHHBIE (HOPMYIBI TIPH
peoOpa30BaHUH BhIPAKEHHIA;

PUMEHSTh (bopmyIbl npu peleHnn
TPUTOHOMETPUIECKHX YPAaBHEHUI U HEPABEHCTB;

- peuiaTh panroHalIbHbIE, TOKAa3aTeIbHbIC U
JorapupMUUECKUE HEPABCHCTBA,;

-peniath uppaluroHalbHbIE U
TPUTOHOMETPHUYECKUE YPABHEHHS, X CHCTEMBI.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAaITHUX 3aJIJaHUM;
- IPE3CHTALI UIn
COOOILIEHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V17. Jloka3siBaTh
HECJIOKHBIE HEPABEHCTBA.
OK 01 - OK 07

JIP 05-09

- BBIYUCIATH 3HAYCHHS
TPUTOHOMETPUUECKUX (YHKIMA C 3aJaHHOMN
CTETIEHBIO0 TOYHOCTH;

- NpeoOpa3oBbIBaTh TPUTOHOMETPUUYECKUE
BBIPQKCHUS, HCIOIB3Ysl TPUTOHOMETPHUECKUE
(bopMyIIBI;

- CTPOUTHh TpapuKd TPUTOHOMETPUUECKUX
GyHKIMH U HA HUX WJUTIOCTPUPOBATH CBOWMCTBA
byHKIHi;

- TPUMEHSTH reoMeTpHYecKue
npeoOpazoBanus (cABUT W nedopmaliiuio) mpu
MOCTPOEHUU I'paUKOB.

- pemaTh TPUTOHOMETPHUYECKHE YpaBHEHUS
C TMIOMOIIBIO YHCIOBOM OKPYKHOCTH;

- pemaTh TPUTOHOMETPHUYECKUE YpaBHEHUS
C TMIOMOIIbI0 OCHOBHBIX METO/IOB;
PUMEHSTH BBIIIE TIEPEUYHCICHHBIE (OPMYIBI MPH
peoOpa3oBaHNH BEIPAKEHHIA,
PUMEHSTH (bopMyITBI npu penieHnn
TPUTOHOMETPUYECKHX YPaBHEHUH U HEPABEHCTB;

- pemarh panroHaJIbHbIE, TOKa3aTeIbHBIE H

Texymui KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 3aJaHHI;
- IPE3EHTALUN WU
co0011IeHuH IO
TEeMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSITEJIbHBIX U
KOHTPOJIbHBIX PaboT.
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JorapupMHUUECKUE HEPABCHCTBA,;
-peaTh UppalMOHAIbHbIE U
TPUTOHOMETPHUYECKUE YPABHEHHSI, UX CHCTEMBI.

VY21. Pemats ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C
MIPUMECHCHHEM
rpaguIecKux
MpEJICTaBICHUM, CBOWCTB
(G yHKIHHA, TPOU3BOTHOM.
OK 01 - OK 07

JIP 05-09

- BBIYHCIISTH 3HAYCHUS
TPUTOHOMETPHUYECKUX (QYHKIMA C 3aJaHHON
CTETICHbIO TOYHOCTH:

- NpeoOpa3oBBIBATH TPUTOHOMETPUUYECKHE
BBIPOKCHHS, HCIONB3YySl TPUTOHOMETPUYECKUE
hopmyIbI;

- CTpouTh TpadUKH TPUTOHOMETPUUECKUX
GYHKIMI 1 Ha HUX HJUTFOCTPHPOBATH CBOHCTBA
byHKIUIT;

- NPUMEHSATh TreOMETPHUYCCKUE
npeoOpa3oBanust (cIBUr U AedOpMalnio) TpU
MOCTPOCHHUH TPAPHUKOB.

- peuiath TPUTOHOMETPHUYECKHE YPaBHCHHUS
C TMOMOIIIbIO YHCIIOBOI OKPYKHOCTH;

- peuiath TPUTOHOMETPHYECKHE YPaBHCHUS
C MOMOIIbI0 OCHOBHBIX METO/IOB;

PHMEHSTh BBIIIC TEPEUMCICHHBIC (HOPMYJIbI TPH
peoOpa3oBaHNH BBIPAKEHUIA,

PUMEHSITh (bopmyIibI npH peLICHUH
TPUTOHOMETPUYECKIX YPAaBHECHUH U HEPABCHCTB.

Texymui KOHTPOJIb B
dbopwme:

- YCTHOTO OIpOCa;

- IPOBEPKHU
JOMAaIITHUX 3aJaHMi;
- IpE3CHTaIui UK
COOOIICHUH 110
TeMaM;

- OIICHKH
BBITIOJTHEHHS
CaMOCTOSTEIbHBIX U
KOHTPOJIbHBIX padoT.

¥22. Pemate npocreiiime
KOMOMHATOPHBIE 33724
METOJIOM Iepedopa, a
TaK)Xe C HCIOJIb30BaHHEM
M3BECTHBIX (hopMyII,
TpeyronbHuka I[lackans;
BBIUUCIISATH
kod¢dumeHTs OMHOMA
Herotona nmo hopmyne u ¢
UCMOJIb30BaHUEM
TpeyronbHuka [lTackans.
OK 01 - OK 07

JIP 05-09

- pemarpb npocTenrme KOMOMHATOPHBIE
3aJauu;

- UCTIOJIB30BATh (POPMYITBI IIEPECTAHOBKH U
COYETaHUs MPH peIIeHUH 3aa4;

- BBIYUCIIATH KOOPPUIIMEHTHI OMHOMA
HrrotoHa,;

- - HCIOJB30BaTh TpeyroiapHUK [lackans
IIPY PELICHNN 3a]au.

Texymui KOHTPOJIb B
dbopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaIITHUX 3aJaHHI;
- IPE3EHTALUI WU
co0011IeHuH IO
TEeMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSITEJIbHBIX U
KOHTPOJIbHBIX PaboT.

V23.Boruucasate
BEPOSITHOCTH COOBITHI Ha
OCHOBE I0JICYETa YHCIIa
UCXO0J0B (IIpocTeime
cllydyau).

OK 01 - OK 07

JIP 05-09

- IPUMEHATH POPMYJIbI KOMOMHATOPHUKH MIPH
pEeIlIeHnH 3a/]a4;

- IPUMEHSATH KJIACCUYECKOE ONPEIEIICHNE
BEPOATHOCTH NPU PELICHUH 3a/1ay;

- BBIUUCIIATH BEPOSITHOCTU COOBITHIA.

Texymui KOHTPOIIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAITHUX 33JJaHUl;
- IpE3eHTaIui UIn
co0O1IeHNnH 10
TeMam;

- OLICHKHU
BBIMIOJTHEHUS
CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX paboT.

V24. COOTHOCHUTH
TJIOCKHE TEOMETPHUCCKUC

- TPUMEHATh AaKCHOMBI IUIAHUMETPUU H
CTEpEOMETPUH IIPU PEIICHUH 3a]a4;

Texymui KOHTPOIIb B
dbopwme:
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(buUryphI 1 TpeXMEpHBIC
OOBEKTHI C UX
OIMCaHMSIMHU, YEPTEKAMH,
H300paXKEHUSIMU;
pa3nuyarb u
aHAIM3UPOBATH B3aUMHOE
pacriosioskeHue Guryp.
OK 01 - OK 07

JIP 05-09

- JIOKa3pIBaTh  CIEACTBHS W3  aKCHOM
CTEPEOMETpPUHL.
- yCTaHaBJIUBaTh B HPOCTPAHCTBE

[apaJUIEIbHOCTD MPSMBIX, IPSIMON U IJIOCKOCTH,
JBYX IIJIOCKOCTEH, WCIOIb3yd IpPU3HAKU U
OCHOBHBIE TEOPEMBI O NMAPaJLIEIbHOCTH;

- NOPUMEHATh MPU3HAK [APAJUIEIbHOCTH
IPSIMOM U IJIOCKOCTH, IIPY PELLIEHUH 3a]a4;

- IPUMEHSATh MPU3HAK
NEPIEHIUKYJIIPHOCTH MPSMOM U  IJIOCKOCTH,
TEOpeMy O TpeX MEepHeHIUKYIsIpax, HNPU3HAK
NEPIEHIUKYIAPHOCTH IIJIOCKOCTEN JUIs
BBIYMCIIEHUS  yIJIOB M pAcCTOSSHUA B
IIPOCTPAHCTBE;

- packiaabIBaTh BEKTOp Mo Oasucy;

- IpPOMU3BOJAUTH  OINEpALMI0  CIIOKEHUS,
BBIYMTAHUS, YMHOKEHHUS BEKTOPA HA YUCIIO.

CTPOMUTH BEKTOP, 110 €r0 KOOPAUHATAM,

- omepupoBarth (OpMyJIaMH  CIIOKCHUS,
BBIYUTAHUS, CKQJIIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIYUCIISTh
IJIOCKOCTSIMU;

- pewaTh 3aJayd MPUMEHSISI OCHOBHBIE
CBOICTBa U (hOPMYIIBI TEJ BPAILICHUS;

- HaxoAuTh 00BEM TPSIMOH  HPU3MBIL,
NUPaMUJIbl, NPSMOTO KpPYroBOro IWJIMHAPA H
KOHYCa, 11apa;

- HaXOJUTh IUIOIIAJU IOBEPXHOCTEHN
IIPU3MBI, IUpaMUIbl, IWIKHIPA, KOHYCA U 11apa;

BBIUUCIATH M M300pakaTb  OCHOBHBIE
AJIEMEHTHI NIPSIMBIX IIPU3M, NTapaJUICICIUIIEN0B;

- CTPOHUTH MPOCTEUIIINE CEUCHUS
MHOTOTPaHHUKOB YKa3aHHBIX BBILIE, BBIYUCIIATH
IUIOIMIAAN ITHUX CEUECHHH.

YIIIBL  MEXAY

INpAMbBIMH U

- YCTHOTO OIIpOCa;

- IPOBEPKH
JOMAIIHHX 3aJaHui;
- IPE3CHTALI UIn
COOOILIEHUH 110
TeMam;

- OLIEHKH
BBITTOJTHECHHUS
CaMOCTOSTENBHBIX U
KOHTPOJIbHBIX PadoT.

V¥25. U306paxath
reoMeTpuyeckre Gurypsl
U TeJa, BBIMOJIHATh
4epTekK M0 YCIOBUIO

3aJa4H.
OK 01 - OK 07
JIP 05-09

- TPUMEHATh AaKCHOMBI IUIAHUMETPUU H
CTEpEOMETPUH IIPU PELICHUU 3a]a4;

- JIOKa3pIBaTh  CIEACTBHS W3  aKCHOM
CTEPEOMETpPUH.
- yCTaHaBIMBaTh B IPOCTPAHCTBE

MapaJUIEIbHOCTh IPSMBIX, NPSMON U INTIOCKOCTH,
JIBYX IIJIOCKOCTE€M, WCIIONB3yd IPU3HAKU U
OCHOBHBIE TEOPEMBI O NMAPAJUIEIbHOCTH;
- TTPUMEHATh IIPU3HAK  I1apaLIEIBHOCTH
IIPSIMOM M TUIOCKOCTH, IPU PELIEHUH 33/1a4;
IIPUMEHATh IIPU3HAK IEPIEHIUKYISPHOCTH

NpsAMOM W TUIOCKOCTH, TEOpEMY O Tpex
MEePIECHANKYISApax, MPU3HAK
MEPIEHANKYIISIPHOCTH IIJIOCKOCTEN I
BBIUMCIICHUSI  YIVIOB M PacCTOSHUUA B
MPOCTPAHCTBE;

- pacKJIaAbIBaTh BEKTOP Mo Oas3ucy,

Texymui KOHTPOIIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAITHUX 33JJaHUl;
- IPE3CHTAIMI UITn
cOOOLIeHNH 1o
TeMam;

- OLICHKHU
BBITMIOJTHEHUS
CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX padoT.
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- TNPOU3BOJAUTH  OMNEPAIMI0  CIIOKEHUS,
BBIYUTAHUS, YMHOXKEHHUS BEKTOPA HA YUCIIO.

CTPOUTH BEKTOP, 110 €r0 KOOPAUHATAM,

- omepupoBarth (HOpMylIaMU  CIIOKCHUS,
BBIUUTAHUS, CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIATH  yIJIBIL  MEXAY MpsIMBIMH U
MJIOCKOCTSIMU;

- pemaTth 33Jadyd NPUMEHSS OCHOBHBIC
CBOICTBa U (DOPMYIIBI TEII BPAILICHUS;

- HaxoAuTh 00BEM TPSIMOH  HPU3MBL,
MUpaMUJbl, TOPSIMOTO KPYrOBOTO IWIMHApPA H
KOHYca, 111apa;

- HaxOJUTh IUIOMIAAM TOBEPXHOCTEH
MPU3MBI, TUPaMUJIbI, [IIJIMHIPA, KOHYCA U 11apa;

BBIYHCIATE M HM300pakaTh  OCHOBHBIC
AJIEMEHTHI MPSMBIX TPU3M, MapaJIeIeIUIE/I0B;

- CTPOHUTH MPOCTEUILINE CEUCHUS
MHOTOIPAaHHUKOB YKa3aHHBIX BBIIIC, BBIYUCIATH
TUIONIA/IA ATUX CEUCHUH.

¥26. Pewiatp
reOMETPUYECKHUE 3a/1a4H,
OIUPAsACh HA U3YYEHHbIE
CBOMCTBA
IUTAHUMETPUYECKUX U
CTEPEOMETPUICCKUX
¢buryp 1 OTHOIICHHIA
MEXTy HUMH, TPUMEHSIS
anreOpanvecKuii u
TPUTOHOMETPUYECKHAN
anmapar.

OK 01 - OK 07

JIP 05-09

- TIPUMEHATh AaKCHUOMBbI IUIAHUMETPUU U
CTEPEOMETPUH MPH PEIICHUU 33/1a4;

- JIOKa3plBaThb  CIEACTBUS W3  aAKCHUOM
CTEPEOMETPHUH.

- YCTaHaBJIUBaTh B IIPOCTPAHCTBE
napajjiCJIbHOCTb IPAMBIX, HpﬂMOfI " IIJIOCKOCTH,
JIBYX IUJIOCKOCTEH, WCIOJb3yd MpPU3HAKU U
OCHOBHBIE TEOPEMBI O NMAPAIIIEIBHOCTH;

- NOPUMEHSATh MPU3HAK [APAJUIEITbHOCTH
IIPSAIMOM M TNIOCKOCTH, IIPU PELIEHUH 33]1a4;

NPUMEHATHh TPU3HAK IEPIIEHAUKYIAPHOCTU
NpsAMOM W TUIOCKOCTH, TEOpEMY O Tpex

NEPIEHIUKYIIApax, IIPU3HAK
NEePIEeHIUKYISIPHOCTH IUIOCKOCTEN U1
BBIUMCIEHUS  YIJIOB WM pPacCTOSSHUM B
IIPOCTPAHCTBE;

- packiaapIBaTh BEKTOp Mo 6a3ucy;

- TOpPOM3BOIUTH  ONEPALMI0  CIIOKEHUS,
BBIYUTAHUS, YMHOXCHHS BEKTOpA HA YHCIIO.

CTPOUTH BEKTOP, IO €r0 KOOpIUHATaM,

- omepupoBath (GopMyIamMu  CIOKEHUS,
BBIYUTAHUS, CKaJIIPHOTO MIPOU3BEACHUS
BEKTOPOB;

BBIUUCIIATH  YIJIBl  MEXAY TMpsIMBIMH U
TUTOCKOCTSIMH;

- pemaTh 3aJa4d I[PUMEHSAS OCHOBHBIE
CBOICTBa U (hOPMYIIBI TEJ BpaILlEHUS;

- HaxoIuThb OOBEM MpPSAMON  IPHU3MBI,
MUPaMUIBI, TPSIMOTO KPYroBOTO IMJIUHIApA W
KOHYca, I11apa;

- HaXOJWUTh IUIOMIAJM  TOBEPXHOCTEH
IPU3MBI, THPAMUIBL, IMJIMHAPA, KOHYCA U 111apa;

Texyiuit KOHTPOJIb B
dopme:

- YCTHOT'O OTIPOCa;

- IPOBEPKH
JIOMAITHUX 33JIaHUi;
- IPE3CHTAMI UIn
COOOILIEHUH 110
TEeMam;

- OIICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paboT.
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BBIYMCISIT W WM300pakaTb  OCHOBHBIC
AJIEMEHTHI MPSMBIX MPU3M, TapaJUICIICIUIEIOB;

- CTPOUTH poCTeHIre CEeUeHUs
MHOTOIPAaHHUKOB YKa3aHHBIX BBIIIE, BBIUYUCISATH
IUIOIAAM 3TUX CEUECHHUH.

Y27. IIpoBoauTh
JIOKa3aTeIbHBIC
paccyxJIeHUs pU
pelieHnu 3a1ad,
JIOKa3bIBATh OCHOBHEIE
TEOpEMBI Kypca.

OK 01 - OK 07

JIP 05-09

- TPUMEHATh AaKCHUOMBbI IUIAHUMETPUU U
CTEPEOMETPUH MPH PELICHUU 3a/1a4;

- JIOKa3plBaThb  CIEACTBUS W3  aAKCHUOM
CTEPEOMETPHUH.

- YCTaHaBJIUBaTh B IIPOCTPAHCTBE
MapaJuIENbHOCTD MPSIMBIX, IPSIMON U TIOCKOCTH,
JBYX IUJIOCKOCTEH, WCIOJb3yd IpPU3HAKU U
OCHOBHBIE TEOPEMBI O MMaPAILIEIbHOCTH;

- NOPUMEHATh [PU3HAK [APAJUIEITbHOCTH
MPSMON U INIOCKOCTH, IPU PELICHUU 3a/1a4;

- IPUMEHSATh MIPU3HAK
MEPHIECHANKYJISIPHOCTH TPSMOM M TUIOCKOCTH,
TEOpeMy O TpeX IMEepHeHIUuKYIsIpax, HpPU3HAK
MEPIEHANKYIIPHOCTH IJIOCKOCTEHN TSt
BBIYMCIIEHUS  yIJIOB M pAcCTOSHUA B
MIPOCTPAHCTBE;

packiaibIBaTh BEKTOp MO Oa3ucy;

- NPOU3BOAUTH  OINEPALMIO  CIOKECHUS,
BBIYMTAHUS, YMHOKEHHUS BEKTOPA HA YUCIIO.

CTPOUTH BEKTOP, MO €ro KOOPAUHATAM;

- omepupoBath (OpMylaMu  CIIOKEHUS,
BBIYUTAHUS, CKQJISIPHOTO MPOU3BEACHUS
BEKTOPOB;

BBIUMCIIATh YIJIBI  MEXKAY MOpPSIMBIMA U
IJIOCKOCTSIMU;

- pemarb 3aJa4d  OPUMEHSAS OCHOBHBIE
CBOICTBa U (YOPMYIIBI TEIl BpAILICHUS;

-  HaxoIuUTh O0BEM TPSMON  TPHU3MBI,
MAPaMUIbI, TPSAMOrO0 KpPYroBOrO UMJIIMHIpA U
KOHYCa, 11apa;

- HaxoAuTh IJIOIIAAM  MOBEPXHOCTEM
MPU3MBI, TUPAMUIbL, IUIMHAPA, KOHYCA U 111apa;

BBIYMCIISITh W W300pakaTb  OCHOBHBIC
AJIEMEHTSHI MPSAMBIX [IPU3M, TapAJUICIICIIUIIEAO0B;

- CTPOHUTH MPOCTEUIIINE CEUCHUS
MHOTOTPAaHHUKOB YKAa3aHHBIX BBIIIE, BBIYUCIATH
IUIOIMIAAN ITHUX CEUECHHH.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 3aJIaHUil;
- IPE3CHTALI UIn
COOOILEHHUH 110
TeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V28. Boruucnsate
JINHEHBIE 3JIEMEHTHI U
yTJIbI B
MIPOCTPAHCTBEHHBIX
KOH(pUTYpanusx, 00beMbl
Y IUTOIIAU TOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEJ U
WX IPOCTEHIINX

- pacKJIaAbIBaTh BEKTOP MO Oas3ucy;

- TPOU3BOJUTH  OMNEpAlUI0  CIOXKEHUS,
BBIYUTAHUS, YMHOXXEHHS BEKTOpA Ha YHCIIO;

- CTPOUTH BEKTOP, [0 €T0 KOOpAUHATAM;

- omepupoBaTh (opMyJamMH  CIOXKEHU,
BBIYUTAHUS, CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIIAT  YIIBl  MEXKAY TPSIMBIMH U

Texymui KOHTPOIIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 33JIaHUl;
- Ipe3eHTalUi WIH
coo0IeHHH TT0
TEMaMm;
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KOMOWHAIINH.
OK 01 - OK 07
JIP 05-09

IIJIOCKOCTSIMU;

- pemarb 3aJa4yd [PUMEHSASI OCHOBHBIC
CBOIicTBa U (YOPMYIIBI TEJ BpAILlEHUS;

- HaxoguTh O00BEM TPSIMOH  MPHU3MBEI,
NUpaMUJbl, MPSAMOrO0 KPYroBOIO ILIWJIMHIApPA U
KOHYyca, 111apa;

- HaxoJWUTh IUIOWAAM TOBEPXHOCTEU
MIPU3MBI, TUPAMU/IbI, LIMJIMHIPA, KOHYCA U 11apa;

BBIUUCIAT, W HM300pakaTb ~ OCHOBHBIE
AJIEMEHTHI MPSMBIX MPU3M, TApaJUICIICIIUIEIOB;

- CTPOUTH pocTenIne CeYeHUs
MHOTOIPAaHHUKOB YKa3aHHBIX BBIIIE, BBIYUCISATH
IJIOIA M ITUX CEYEHUHN.

- OLICHKHU
BBITIOJTHEHHSI
CaMOCTOSITENIbHBIX U
KOHTPOJILHBIX PadoT.

V29. IIpuMeHsTh
KOOPJAMHATHO-BEKTOPHBII
METOJ{ AJIs1 BBIYNCIICHHUS
OTHOILEHUH, PACCTOSHUN
U YTJIOB.

OK 01 - OK 07

JIP 05-09

- packiaabIBaTh BEKTOp Mo Oasucy;

- NPOU3BOJIUTH  OINEpAlMI0  CJIOXKEHUS,
BBIUMTAHUS, YMHOXKEHHUS BEKTOPA Ha YHCIIO.

CTPOUTDH BEKTOP, MO €r0 KOOPAUHATAM;

- omepupoBaTh (GoOpMylaMu  CIOXKECHHUS,
BBIYUTAHUS, CKaJIIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIYHCIIATh  YIUIBI  MEXKIY TPSIMBIMH U
MJIOCKOCTSIMU;

- pemarb 3a7a4yd  [PUMEHSAST OCHOBHBIC

cBOMCTBa U (hOPMYJIbI TEJl BPALICHHUS;

-  HaxXoOuUTh OOBEM TMPSMOW  TPHU3MBI,
IIUPAMUJIBI, MPSAMOr0 KpPYroBOrO LWIMHApPAa U
KOHYCa, 11apa;

- HaXOJUTh IUIOIIAJM IOBEPXHOCTEN
MPU3MBI, TUPaMU/Ibl, IWJIKHIPA, KOHYCA U 11apa;

BBIUMCIIATE M HW300paxkaTb  OCHOBHBIE
AJIEMEHTHI MIPSIMBIX IPU3M, MTapaJIeeIUIEI0B;

- CTPOMTH pocTeimume CeueHus
MHOTOTPaHHUKOB YKa3aHHBIX BBIIIE, BBIYUCIATH
IUIOLIAIA ATUX CEUEHUH.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OTIPOCa;

- IPOBEPKH
JIOMAITHUX 33]IaHUi;
- IPE3CHTAMI UIn
COOOILIEHUH 110
TEeMam;

- OIICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJILHBIX PadoT.

V30. Ctpouts ceueHus
MHOTOTPaHHUKOB H
M300pakaTh CEUEHUS Tel
BpaIllCHUS.

OK 01 - OK 07

JIP 05-09

- pacKJIaAbIBaTh BEKTOP MO Oas3ucy;

- TpPOU3BOJUTH  OINEpAIMI0  CIOXKEHUS,
BBIYUTAHUS, YMHOXKEHHUS BEKTOpa Ha YHCIIO;

- CTPOUTH BEKTOP, [0 €T0 KOOpAUHATaM;

- omepupoBaTh (opMyJaMH  CIOXKEHUs,
BBIYUTAHUSA, CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIIATH  YIIBI  MEXKAY TPSAMBIMH U
IJIOCKOCTSIMU;

- pewmarb 3a7adyd MPUMEHSSI OCHOBHBIE

CBOMCTBA U (HOPMYJIBI TEJl BPALICHHUS;

- HaxoguThb O00bEeM TPSIMON  MPU3MBI,
MUPAMUJIBI, MPSMOrO0 KpPYroBOroO WWJIMHApPAa U
KOHYycCa, 111apa;

- HaXOOUTh IUJIOIIAAM IOBEPXHOCTEU
MPU3MBI, TUPaMUJIbl, IMJIMHIPA, KOHYCa U 11apa;

Texymui KOHTPOIIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAITHUX 33JJaHUl;
- IPE3CHTAIMI UITn
cOOOLIeHNnH 1o
TeMam;

- OLICHKHU
BBIMIOJTHEHUS
CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX padoT.
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- BBIYHCIIT HW HW300pakaTb OCHOBHBIC
AJIEMEHTHI MPSMBIX MPU3M, TapaJUICIICIUIEIOB;

- CTPOUTH poCTeHIre CEUEHHA
MHOTOIPAaHHUKOB YKa3aHHBIX BBIIIE, BBIUYUCISATH
IUIOIAAM 3TUX CEUECHHUH.

3HaTh:

31. 3nauenue
MaTeMaTUYeCKOU HayKU
JUISL pelieHus 3a/1a4,
BO3HUKAIOIINX B TEOPUH U
MPaKTUKE; IIUPOTY U
OTPaHUYEHHOCTh
MPUMEHEHUS
MaTeMaTHYeCKUX METO0B
K aHaJIu3y U
HCCJIEIOBAHUIO MPOLIECCOB
U SBJICHUU B MPUPOJIE U
oO1ecTBe.

OK 01 - OK 07

JIP 05-09.

- aKCHOMBI CTEpEOMETPUH;

- CJIEICTBHUS U3 aKCHOM CTEPEOMETPHH;

- aKCHOMBI IUTAHUMETPUH;

- B3aUMHO€  pAaCIOJIO)KEHHE  IPSIMBIX,
OpsAMOMl M IJIOCKOCTH, JBYX IUIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpPEMBbl O MAPaAIEIbHOCTH
OpsIMOM M IIJIOCKOCTH, MNapalIeIbHOCTH JABYX
IUIOCKOCTEH;

- CBOWCTBa [1apajuIeIbHOT O
OPOSKTHUPOBAHUA U  HUX HPUMEHEHHe Jyis
n300pakeHus pUryp B CTEpEOMETPUH;

OCHOBHBIE TOHSTHSI CTEPEOMETPUH; AKCHOMBI
CTEPEOMETPUU U CIIECACTBUS U3 HUX;

- B3aUMHOE pacroyioKeHue HpPSMBIX,
OpsIMOM M IUIOCKOCTH, JIBYX IUIOCKOCTEH B
IPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBbI 0
HNEPHEHAUKYISIPHOCTH NPSAMOM M IUIOCKOCTH,
NEPIEHIUKYISIPHOCTHU ABYX IUIOCKOCTEH;

- TOHATHE YyIVIa MEXIy HpsIMbIMH, YIia
MEX1y MNpSAMON M IUIOCKOCTBIO, JBYTPaHHOI'O
yria, yrila Mexay IIOCKOCTSAMU;

- OCHOBHBIE€ TEOPEMBI O MEPIIEHIUKYISIPHOCTH
OpsIMOM M TUIOCKOCTH, IEPHEHAMKYJISIPHOCTU
TIOCKOCTEM;

- IIOHATHUC BCKTOpAa, IIpaBUIIO
napajiCacrnuiecaa,
- CBOMCTBa KOMILIAHAPHBIX u

KOJUTMHEAPHBIX BEKTOPOB;

- OpsIMOYTroJIbHasi CUCTEMA KOOPANHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJIsIpHOE MPOU3BEJICHUE BEKTOPOB;

- TeJla BpaIllCHHUS;

- CBOICTBA T€J BpalleHUs;

- MOHATHE O0BbeMa W TUIOMIA MOBEPXHOCTH
r€OMETPHUUECKOTO TeNa;

- (opMynbl a1 BBIYHCICHHS OOBEMOB H
IJIOMIAZEH MOBEPXHOCTEW T€OMETPUYECKHX TEN.
MEPEYUCIICHHBIX B COACpXKAHUH  y4eOHOro
MaTepuaia;

- IIOHATHUC MHOT'OTpaHHHKaA, €ro
IMOBEPXHOCTH, IIOHATHC MMpaBHUIJIBHOTO
MHOT'OrpaHHHKa,

- ONpeJelieHue MPHU3MBbI, NapajuieNenunenaa,

Tekyimuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 33]IaHUil;
- IPE3CHTALI UIn
COOOIEHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIHBIX PadoT.
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BHJIbI IIPU3M,;
- CBOMCTBA IIPU3M U NapAJLIEICIUIIEIOB.

32. 3HaueHUe TPAKTUKU U
BOIIPOCOB, BOZHUKAIOIINX
B CaMOM MaTe€MaTUKe JJIs
dbopMupoBaHHs U
pa3BuTHUs
MaTeMaTUYECKON HAYKH.
OK 01 - OK 07

JIP 05-09

- aKCHOMBI CTEpEOMETPUH;

- CJIEICTBHUS U3 aKCHOM CTEPEOMETPHH;

- aKCHOMBI IUTAHUMETPUH,

- B3aUMHO€  pAacCIOJIO)KEHUE  IPSIMBIX,
OpsAMOil M IJIOCKOCTH, JBYX IUIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpPEMBbl O MAPaAIEIbHOCTH
OpsMOil M IUIOCKOCTH, MapajuIebHOCTH JBYX
IUIOCKOCTEH;

- CBOWCTBa [1apajuIeIbHOT O
IOPOEKTHUPOBAaHUA U  HUX HIPUMEHEHHe Juis
n300pakeHus puUryp B CTepeOMETpuH;

OCHOBHBIE MOHSTHS CTEPEOMETPUH; AKCHOMBI
CTEpEOMETPUH U CIECACTBHS U3 HUX;

- B3aUMHOE pacroyioxkeHue HpPSMBIX,
OpsMOMl H IJIOCKOCTH, JBYX IUIOCKOCTEH B
IPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBbI 0
HNEPHEHAUKYISIPHOCTH NPSAMOW M IUIOCKOCTH,
NEePIEHANKYIISIPHOCTH ABYX IIOCKOCTEH;

- TOHATHE YyIVIa MEXIy HpSIMbIMH, YIia
MEXIy NpPSIMOM W TUIOCKOCTBIO, JBYTPaHHOTO
yIia, yrila Meay IIOCKOCTSAMU;

- OCHOBHBIEC TEOPEMBI O TIEPICHINKYISIPHOCTH
OpsMOil W IJIOCKOCTH, NEepPHEHAUKYISIPHOCTU
IIOCKOCTEH;

- IOHATHUC BCKTOPa, IIpaBHJIO
napajiCacrnuIcaa,
- CBOMCTBa KOMILTAHAPHBIX n

KOJUTMHEAPHBIX BEKTOPOB;

- OpsIMOYTroJIbHasi CUCTEMA KOOPANHAT;

- KOOpI[I/IHaTBI BGKTOpa;

- CKaJIsIpHOE MPOU3BEJICHUE BEKTOPOB;

- TeJla BPAILlCHHUS;

- CBOICTBA TE€J BpalCHUS;

- MOHATHE O0beMa U TUIOMIAJAN MOBEPXHOCTH
TEOMETPHUUECKOTO TeJa;

- ¢dopMynbl ISl BBIYHCIEHUS OOBEMOB H
IJIOMIAZEH TMOBEPXHOCTEW T€OMETPHUUYECKHX TEN.
MEPEYUCICHHBIX B  COACpXAHHH  y4eOHOro
MaTtepuana;

- IIOHATHUC MHOT'OTpaHHHKaA, €ro
IMOBEPXHOCTH, IIOHATHC MMpaBHUIJIBHOTO
MHOT'OrpaHHHKaA,

- OINpCACIICHUC TPHU3MBI, MapaJuICICIrIIcaa,
BUBI IIPU3M;
- CBOICTBa IMPU3M U IMapaJUICICIINIICIOB.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKU
JIOMAaITHUX 3aJIaHUi;

- IPE3CHTALI UIn
COOOILIEHUH 110
TeMaMm;

-OLIEHKU BBIMOJIHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paboT.

33. Unen pacimpenus
YHCIIOBBIX MHOXECTB KakK

- TCOMCTpHUYCCKAA HHTCpIpCTalluA
KOMIIJICKCHBIX YUCECII,

Texymui KOHTPOIIb B
dbopwme:
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croco0a MOCTPOEHUS
HOBOT'O MaTeMaTHYEeCKOTO
arrmapara Jiisi peieHus
MPAKTUYECKHX 337249 U
BHYTPCHHHUX 3a]1a4
MaTeMaTHuKU.

OK 01 - OK 07

JIP 05-09

- JICCTBUTENbHAS U MHUMAs 4acTh, MOJYJb
Y apryMEHT KOMILIEKCHOT'O YUCJIa;

- anreOpawyeckass W TPHUTOHOMETpHYECKAs
(OpPMBI 3aITMCH KOMITJIEKCHBIX YHCET;

- apudMeTHYECKue JICCTBUS Hax
KOMIUICKCHBIMU ~YHCIIaMH B Pa3HBIX (opmax
3aIlUCH;

- KOMIUIEKCHO CONPsHKEHHbBIC YUCIIA.

- YCTHOTO OIIpOCa;

- IPOBEPKHU
JOMAIIHHX 3aJaHui;

- IPE3CHTALI UIn
COOOILIEHUH 110
TEMAaM;

-OIICHKH BBIIOJIHEHUS
CaMOCTOSITENILHBIX U
KOHTPOJIbHBIX padoT.

35. Bo3aMokHOCTH
TE€OMETPHH U1l OTIUCAHMS
CBOJCTB peaJIbHBIX
IPEIMETOB U UX
B3alMHOI'0
PacIoyIoKeHUs..

OK 01 - OK 07

JIP 05-09

- aKCHOMBI CTEPEOMETPUH;
- CIIEAICTBHUS U3 aKCHOM CTEPEOMETPHH;
- aKCHOMBI [IJJaHUMETPUH,;

- B3aUMHO€  pPAacCIOJIOKEHHE  IPSIMBIX,
IpsAMOM M IUIOCKOCTH, JABYX IUIOCKOCTEW B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpPEMbI O MAPAJIIECITBHOCTH
OpsMOM M IUIOCKOCTH, NApajuIeJIbHOCTH JABYX
TIOCKOCTEH;

- CBOIcCTBa MapajjieIbHOIo
HpOeKTI/IpOBaHI/IFI nu nx HpI/IMeHeHI/Ie JUJIA
n300paxeHus: GUryp B CTEPEOMETPHUU;

OCHOBHBIC ITOHATHUS CTepeOMeTpI/II/I; AKCHUOMBI
CTEPEOMETPHUHU U CIICICTBUS U3 HUX;

- B3aUMHOE  pPacIOJIOXKEHUE NPSMBIX,
OpsMOil M IJIOCKOCTH, JBYX IUIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpEMBI 0

NEPHEHIUKYIAPHOCTH MPSIMOM M IUIOCKOCTH,
NEePHEHIUKYISIPHOCTH JABYX IJIOCKOCTEH;

- TOHATHE YIVIa MEXAY IMpsSMBIMH, yria
MEXAYy MNpAMOM M IUIOCKOCTBIO, JBYIPAHHOIO
yTJIa, yria MeXay IJI0CKOCTSIMHY,

- OCHOBHBIE€ TEOPEMBI O MEPIEHANKYIAPHOCTH

NpSAMOM M TIOCKOCTH, MEPNEHIUKYISIPHOCTH
IUIOCKOCTEH;

- TOHATHE BEKTOpA, MIPaBUIIO
napajuiesiernure n1a;

- CBONCTBa KOMILIAHAPHBIX u

KOJUTMHEAPHBIX BEKTOPOB;

- OpsIMOYToJIbHAsi CUCTEMA KOOPANHAT;

- KOOpJWHATHI BEKTOPA;

- CKaJIsIpHOE MPOU3BEJICHUE BEKTOPOB;

- TeJa BpallleHus;

- CBOICTBa TeJ BpalleHUs;

- MOHATHE O0BheMa W TUIOMIAN MOBEPXHOCTH
T€OMETPUUECKOTO TeNa;

- (opMynbl a1 BBIYHCICHHS OOBEMOB H
IJIOIIA e MOBEPXHOCTEH T'€OMETPUUECKUX TEIl.

MEPEYUCIIEHHbIX B COAEpXaHUM  y4eOHOro
MarepHaa;

- TIOHATHE MHOTOIpaHHUKa, ero
IIOBEPXHOCTH, MIOHSITHE PAaBUILHOTO

Texymui KOHTPOJIb B
dbopwme:

- YCTHOTO OIpOCa;

- POBEPKH
JTOMAaITHUX 3aJaHMii;

- IpE3CHTaIUi UK
CO00I1IeHHH 110
TEMaM;

-OIICHKH BBIIIOJIHEHMUS
CaMOCTOSITENBHBIX U
KOHTPOJIHBIX PadoT.
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MHOI'OrpaHHHKa,

- OINpCACIICHUC TPHU3MBbI, MNapaJuICICIUIICaa,
BUBI IIPU3M;

- CBOICTBa IMPU3M U MTApAJUICIICTIMIICIOB.

36. YHUBEpCAIbHBII
XapaxkTep 3aKOHOB JOTUKH
MaTeMaTHYeCKHUX
pacCyXIeHUM, NX
MIPUMEHUMOCTH B
Pa3IUYHBIX 00JACTIX
YEeJI0BEYECKOM
NEeSITEIbHOCTH.

OK 01 - OK 07

JIP 05-09

- aKCHOMBI CTEpEOMETPUH;

- CJEICTBHUS U3 aKCHOM CTEPEOMETPHH;

- aKCHOMBI IUTAHUMETPUH;

- B3aUMHO€  pAacCIOJIO)KEHUE  IPSIMBIX,
OpsAMOMl M IJIOCKOCTH, JBYX IUIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpPEMBbI O MAPAJIEIBbHOCTH
OpsMOil M IUIOCKOCTH, MapajuIeNbHOCTH JBYX
IUIOCKOCTEH;

- CBOWCTBa [1apajuIeIbHOT O
IOPOEKTHUPOBAHUA U  HUX HIPUMEHEHHe  Juis
n300pakeHust puUryp B CTepeOMETpHH;

OCHOBHBIE TOHSTHSI CTEPEOMETPUH; AKCHOMBI
CTEPEOMETPHUH U CIEJCTBHS U3 HUX;

- B3aUMHOE pacroyioKeHue HpPSMBIX,
OpsMOMl H IJIOCKOCTH, JBYX IUIOCKOCTEH B
IPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBbI 0
HNEPHEHAUKYISIPHOCTH NPSAMOW M IUIOCKOCTH,
NEPIEeHANKYIISIPHOCTH ABYX IIOCKOCTEH;

- TOHATHE YyIVIa MEXIy HpsIMbIMH, YIia
MEXIy NpPSIMOM W TUIOCKOCTBIO, JBYTPaHHOTO
yria, yrila Mexay IIOCKOCTSAMU;

- OCHOBHBIEC TEOPEMBI O TIEPIEHIANKYISIPHOCTH
OpsAMOil M MJIOCKOCTH, NEpPHEHAUKYISIPHOCTU
TIOCKOCTEM;

- IIOHATHUC BCKTOpa, IIpaBHJIO
napajiCacrnuiecaa,
- CBOMCTBa KOMILIAHAPHBIX n

KOJUTMHEAPHBIX BEKTOPOB;

- OpsIMOYTroJIbHasi CUCTEMA KOOPANHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJsipHOE MPOU3BE/IEHUE BEKTOPOB;

- TeJla BPAILlCHHUS;

- CBOICTBA TE€J BpalCHUS;

- TOHATHE O0beMa U TUIOMIAJAN MOBEPXHOCTH
TEOMETPHUUECKOTO TeJa;

- ¢dopMynbl ISl BBIYHCIEHUS OOBEMOB H
IJIOMIAZCH TMOBEPXHOCTEW T€OMETPHUUYECKHX TEN.
MEPEYUCIICHHBIX B COACpXKAHHH  y4eOHOro
MaTepuaia;

- IIOHATHUC MHOT'OTpaHHHKaA, €ro
IMOBEPXHOCTH, IIOHATHC MMpaBHUIJIBHOTO
MHOT'OrpaHHHKaA,

- OINpCACIICHUC TPHU3MBI, MapaJuICICIrIIcaa,
BUBI IIPU3M;
- CBOICTBa IMPU3M U MTapaJUICIICIINIICIOB.

Tekyimuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAITHUX 33]IaHUil;

- IPE3CHTALI UIn
COOOIEHUH 110
TeMaM;

-OLIEHKU BBIMOJIHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paboT.
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JIP 05 chopmupoBaHHOCTH
OCHOB CaMOpPa3BHUTHUS U
CaMOBOCIIMTaHHS B
COOTBETCTBHU C
00111eY€eI0BEYUECKUMHU
LIEHHOCTSIMH U HJIeaJIaMH1
IPaXkJIaHCKOT'0 OOIIECTRA;
TOTOBHOCTH U
CIIOCOOHOCTB K

[IpuHUMaTh penieHus B CTAaHAAPTHBIX U
HECTAH/IAPTHBIX CUTYAIUSIX U HECTU 33 HUX
OTBETCTBEHHOCTb.

Tekymuii KOHTPOJIb B
dopme:
- YCTHOTO OIpOCa;

- IPE3CHTALMI UIn
COOOILIEHHUH 110
TeMam;

- OLICHKH
BBITTOJTHECHHUS
CaMOCTOSTENbHBIX U

CaMOCTOSITENTbHOMH, KOHTPOJIBHBIX PaboT.
TBOPUYECKOH U

OTBETCTBEHHOU

JIeSITeNIbHOCTH,

JIP. 06  TonepaHTHOE PaboTath B KOJIJICKTHBE U KOMaH/IE, Texkymuii KOHTPOJIb B
CO3HaHHWE U TMOBeIeHHE B | A(OPEKTUBHO OOIIATHCS C KOJIJIETaMH, dbopme:
MOJIUKYIBTYPHOM ~ MHpPE, | PYKOBOJICTBOM, MOTPEOUTEIISIMH. - YCTHOTO OTIPOCa;
TOTOBHOCTh u - Ipe3eHTaINi UITu
CTIIOCOOHOCTh BECTH COOOIIeHNH TI0
JUaIor c IPYTUMH TeMam;
JIOJIbMU, TOCTUTATh B HEM - OIICHKHU
B3aMMOIIOHUMAaHHSI, BBITIOJTHEHUS
HAXOJUTh OOIIWE IEeTH H CaMOCTOSITEIILHBIX U
COTPYOHHYATh ISl  UX KOHTPOJIbHBIX paboT.
JOCTHKCHHSI,

CIIOCOOHOCTH

MIPOTUBOCTOSATH

UJICOJIOTUU SKCTPEMU3MA,

HaIMOHAIN3Ma,

KkceHodoOouu,

JTUCKPUMHUHAIIAN 1o

COLIMATIbHBIM,

PEIIUTHO3HBIM, PAaCOBBIM,

HaI[MOHATLHBIM

npu3HaKaM ©  JIPYTUM

HETAaTUBHBIM COLIMAJIbHBIM
SBJICHHUAM,

JIP 07 HaBBIKH
COTPYAHHYECTBA co
CBEPCTHUKAMH,  JCTbMH
MJIAJIIIETO BO3pacTa,
B3POCIBIMU B
00pa3oBaTenbHOM,
OOIIIECTBEHHO  IOJIC3HOM,
yaeOHo-
HCCIIeI0BAaTEIbCKOM,
IPOEKTHOM W JPYTHUX

Buaax ACATCIBbHOCTH,

BeITh TOTOBBIM OpaTh Ha ce0sl HpaBCTBEHHBIE
o0s3aTelbcTBA 10 OTHOUICHUIO K MPUPOJE,
OOIIECTBY U YEJIOBEKY.

Texymui KOHTPOJIb B
dbopwme:
- YCTHOT'O OIIpOCa;

- IPE3CHTAIMI UITn
cOOOLIeHNnH 1o
TeMam;

- OLICHKHU
BBIMIOJTHEHUS
CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX padoT.

JIP. 08  HpaBCTBEHHOE
CO3HAaHHE W IIOBEJCHHE Ha
OCHOBE YCBOEHUS
0011IeueIOBEUeCKUX
IICHHOCTEI;

PaboTaTh B KOJJICKTHBE U KOMaH/IE,
a¢(heKTUBHO 00IIATHCS ¢ KOJUIEraMH,
PYKOBOJICTBOM, IOTPEOUTEIISIMH.

Texymmit KOHTPOJIb B
dopme:
- YCTHOT'O OIIpOCa;
- IPE3CHTAMN WU
co0O0IIeHuI 110
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TeMam;
- OLICHKH
BBITMIOJTHEHUS
CaMOCTOSITEJIbHBIX U
KOHTPOJIbHBIX paboT.

JIP 09 TroTOBHOCTH H
CIOCOOHOCTD K
o0pa3oBaHHIO, B  TOM
quciie caMoo0pa30BaHMIO,

OcCyIecTBIATh TOWCK ¥ HCIOJIb30BAHUE
uHpopmaiuu, HeoOXoauMo# 11 3P PEeKTUBHOTO
BBITIOJTHEHUS npodeccnoHaTbHBIX 3amad,
poeCCUOHATBLHOTO ¥ IMYHOCTHOTO Pa3BHUTHSI.

Texymui KOHTPOJIb B
dbopwme:
- YCTHOTO OIpOCa;
- IpE3CHTaIui UK

HAa  TPOTSDKCHUU  BCEH COO0O0IIeHuH 0
KU3HH; CO3HATEJIbHOE TEMaM;
OTHOILIEHUE K - OLICHKH
HEMPEPBIBHOMY BBIIIOJIHEHU S
00pa30oBaHHIO Kak CaMOCTOSITENILHBIX U
YCJIOBHIO YCHEIIHON KOHTPOJIbHBIX paboT.
npodeccnoHaTBLHOMI "

00LIIEeCTBEHHON

NeSTeTbHOCTH;

JIP. 10  screTmyeckoe bepe:xkHO OTHOCUTBCS K  UCTOPUYECKOMY | TeKyIuil KOHTPOJb B
OTHOILIEHWE K  MHpPY, | HACACAUIO U KYJIbTYPHBIM TPaJAHUIUSAM HapOJa, dopme:

BKJIOYAasi ACTETUKY ObITa,
HAay4YHOT'O U TEXHUYECKOTO
TBOPUYECTBA, criopTa,
0011IECTBEHHBIX
OTHOIIICHUH;

yBaxxaTb COLIMaJIbHBIC,
PCIIUTUO3HBIC pA3JINYNA

KYJIbTypHbIE U

- YCTHOT'O OTIPOCa;
- IPE3CHTAMI UIn
COOOILIEHUH 110
TeMam;

- OLICHKH
BBITTOJTHEHHUS
CaMOCTOSTENbHBIX U
KOHTPOJIbHBIX PadoT.

JIP 13 oco3HaHHBII BEIOOD
Oynymeir mnpodeccun u
BO3MOXHOCTEU

peanu3anuu COOCTBEHHBIX

JKU3HEHHBIX IJIAHOB;
OTHOIIIEHNE K
npodeccnoHanbHOM
JEATETLHOCTH KaK
BO3MOYKHOCTH Y4YacTHS B
peIICHUH JINYHBIX,
OOIIIECTBEHHBIX,
rOCyJIapCTBEHHBIX,
00IIIeHAIMOHAIIEHBIX
po0JIEeM.

[lonumars  CymHOCTB M COLMAJIBHYIO
3HaYUMOCTh  CBoed  Oyaymei  mpodeccun,
MIPOSIBIIATH K HEH YCTOMYUBBIN UHTEPEC

Tekymuii KOHTPOJIb B
dbopwme:
- YCTHOT'O OIpOCa;

- IPE3CHTAIMI UITn
COOOIICHUH 110
TeMaM;

- OLICHKH
BBITIOJTHECHHUS
CaMOCTOSTENbHBIX U
KOHTPOJIbHBIX paboT.
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3. OHEHKA OCBOEHUS YYEBHOI'O IPEJIMETA:
3.1. ®opMbI H MeTObI OLICHUBAHUS
3.1 ®opMBbI U METOABI KOHTPOJIS
[IpeaqmeroM OLIGHKHM CiIyKaT yYMeHMS W 3HaHudA, npeaycmorpeHHsle OI'OC mo yueGHOMY
npeamery OVII.03 MaremaTuka, HampaBlieHHbIE Ha (OPMHUPOBAHHE OOIIUX KOMIIETEHIIMH, a TakkKe
JMYHOCTHBIX PE3yJIbTaTOB B paMKax IPOrpaMMbl BOCIIUTaHUSI.
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KOHTpOJ’[L H OLI€CHKA 0CBOCHUS yqeﬁﬂoro npeamMera 1o TeMam (pa3z[eﬂaM)

Tabmuma 2.2.
JJleMeHT y4eOHOoronpeamera DopMbI 1 METOIbI KOHTPOJISI
Texkymuii KOHTPOJIb Py0e:xHbIN KOHTPOJIb IIpoMe:xxyTO4YHas aTTEeCTALUA
®opma koutpoJis | [lpoBepsiembie dopma IIpoBepsiemble dopma IIposepsiembie OK, YV,
OK,V,3 KOHTPOJIA OK, Y, 3,JIP KOHTPOJIA 3
BBenenue
Paszgea 1. Vi, V3, V12, V1a Ox3zamen V1, V3, V12, V1a
Anreopa OK 01-OK7 31,32 33 34
JIPosJIP13 OK 01-OK7
JIPosJIP13
Tema 1.1 YO V1,31
Ilenp 1 3a1a4n MaTeMaTUKU IIPU OK o1. JIPos
OCBOEHUU CHELMAIBHOCTH.
Yuciia v BBIYUCIICHUS
Tema 1.2 T V3
Panmonanesuble 1 OK o2. JIPo7
JNEUCTBUTEILHBIC YHCIIA.
Boruncnenus u nmpeoOpa3zoBaHus
YHUCJIOBBIX U OYKBEHHBIX
BBIPAKCHUM
Tema 1.3 T \!
IIpoLicHTHBIE BHIYUCIICHUS. OK o3. JIPos
Tema 1.4 YO V1232
YpaBHEHUs U HEpABEHCTBA OK 4. JIP13
Tema 1.5 IIPNel,2,3 Yia
[IponieHTHBIE BBIYUCICHUS B OK os. JIPos
po(eCCHOHATIBHBIX 3a7ja9ax
Tema 1.6 1IPNe4 V14,33
Pemenue 3agau. Bxoonoti konmpons OK 06. JIPos,
Pa3nen 2 Ctenenu U KOpPHH. Vi, Vo, V3, V2 Okzamen Vi, Vo, V3 Voo
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OK 01-OK7 31, 32 33, 34
JIPosJIP13 OK 01-OK7
JIPos-JIP13
Tema 2.1 Yo V1, V2, V3
KopeHsb n-Hoii crenenu OK o7. JIP13
Tema 2.2 TIPNoS Vi, Vo, V3, 34
[IpeoOpa3zoBanue BBIpaKEHUH, OK 01. JIPos
COJIEpIKalINX pajuKabl.
Brruncnenue u cpaBHeHHE
KOpHEN
Tema2.3 YO A%V)
Pemenne nppanmoHaIbHBIX OK 02. JIPo7
ypaBHEHUU
Tema 2.4 YO Vi, Vo, V3
CremneHu ¢ palluOHaTbHBIMU U
JEHCTBUTEIbHBIMU OK 3. JIPos
MOKA3aTeISIMH.
Tema 2.5. 1IPNe6 Vi, V2, V333
[TpeoOpa3oBanue BbIpAXKEHUH, OK 4. JIP13
COJIEpKalNX CTENEeHH
Tema 2.6. T Vi, Vo, V3
ITokazarenbHbIe ypaBHEHUS OK os. JIPosg
Tema 2.7. Yo Vi, Vo, V3
Jlorapudm yucna. CBoiicTBa OK o6. JIPo9
JorapugpmMoB
Tema 2.8. YO Vi, Vo, V3
JlorapudmupoBanue 1 OK o7. JIP13
MOTEHIIMPOBAHHUE BBIPAXKEHUI
Tema 2.9. 1IPNe7 Vi, Vo, V3 32
Jlorapugmuueckue ypaBHEHHsI OK o1. JIPos
Tema 2.10. KP Nel Vi, Vo, V3 31
Pemenue npuknaaseix 3aga4 OK o2. JIPo7
Pazpea 3. V4y3Vi2, Ox3zamen V4 V3 Vi2,
31,32 33 34 31,32 33 34

OCHOBBI TPHTOHOMETPHH.
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Tpuronomerpuyeckue OK 01-OK7 OK 01-OK7

pynkunu JIPosJIP13 JIPosJIP13

Tema 3.1. Yo V4,31

Panuannas mepa yria. OK 03. JIPos

BpamarenbHoe 1BUKEHUE

Tema 3.2 T V4.

OcHoOBHbIE OK o4. JIP13

TPUTOHOMETPHYECKHE

TOXKIECTBA

Tema 3.3 1IPNeS ¥4.33

Tpuronomerpruyeckue GyHKIUU OK os. JIPos

CYMMBI ¥ Pa3HOCTH apTyMEHTOB.

DopMyIIbI IPUBEICHUS

Tema 3.4 CP V432

[Ipeobpa3zoBanue cymm u OK 6. JIPo9

MPOU3BEICHUIN

TPUTOHOMETPHUYECKUX (YHKIUH

Tema 3.5 1IPN29 V3

[IpeobpazoBanue OK o7. JIP13

TPUTOHOMETPUUYECKHX

BBIPAKECHUI

Tema 3.6 YO Y12

Tpuronomerpuieckue OK o1. JIPos

ypaBHEHHUS U HEPABEHCTBA

Tema 3.7 IIPNel0 V3,34

OO6patHbie OK o2. JIPo7

TPUTOHOMETPHUYECKHE (DYHKITHH

Tema 3.8 KP Ne?2 Y12

Pemenne TpuroHOMETpUIECKUX

YPaBHEHUN U HEPABEHCTB OK 03. JIPos

Pa3znen 4. ®ynkuuu Y4,V5 V6 Dxzamen V4 V5 V6

31, 32 33, 34 31, 32 33, 34

OK 01-OK7 OK 01-OK7
JIPosJIP13 JIPosJIP13
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Tema 4.1 YO V5

DyYHKIUHU, UX CBOWCTBA U OK o4. JIP13

rpaduKu

Tema 4.2 1IPNel 1 V5

[ToHsiTE O HEMPEPHIBHOCTH OK os5. JIPos

¢ynkuuu. MeToa nHTEpBaIOB

Tema 4.3 T V5,31

CpoticTBa (QyHKITUI OK o6. JIPo9

Tema 4.4 Yo Y6

CrenenHast QyHKITHS OK o7. JIP13

Tema 4.5 Yo Y6

[TokazarenpHas QyHKIHS OK o1. JIPos

Tema 4.6 M V5,31

Jlorapudmmueckas pyHxius OK 2. JIPo7

Tema 4.7 IIPNe]2 Yo

Tpuronomerpuyeckue GyHKINHA OK o3. JIPos

Tema 4.8 1IPNel3 V5,V6, V5,3 4

[Ipeo6pazoBanme rpadukos OK 4. JIP13

byHKIMI

Tema 4.9 KP Ne3 V5,V6

O6parnbie

TPUTOHOMETPUYECKHE (DYHKIIHH. OK os. JIPos

Pazneua 5. ViLVi2, OK3amen ViLviz, Vi3, Vi4

YpaBHeHHUs M HEPABEHCTBA Vi3, Vi4 31, 32 33, 34

31, 32 33, 34 OK 01-OK7

OK 01-OK7 JIPosJIP13
JIPosJIP13

Tema 5.1 Yo Vi4, V531

PaBHOCWIIBHOCTH ypaBHEHUH, OK o6. JIPog

HEPABEHCTB, CUCTEM

Tema 5.2 1IPNel4 Vi2

PaunonaneHble ypaBHEHUS U OK o7. JIP13

HCPAaBCHCTBA
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Tema 5.3 T Vi3

ITokazarenbHbIE ypaBHEHUS U OK 01. JIPos

HEPABEHCTBA

Tema 5.4 T Vi2, V5,32

Jlorapudmudeckue ypaBHEHHS OK 02. JIPo7

Y HEPAaBEHCTBA

Tema 5.5 YO Vi2

Pemenue TpuroHomMeTpruYECKUX OK o3. JIPos

ypaBHEHU I

Tema 5.6 1IPNel5 Vi4

[IpocTreiimue OK o4. JIP13

TPUTOHOMETPUUECKUE

HEPAaBEHCTBA

Tema 5.7 1IPNel6 Vii, V5,33

Pewienus cucrem ypaBHeHuUM OK os. JIPos

Tema 5.8 1IPNel7 Vi4, V5,34

N300paxeHne Ha MIIOCKOCTU KP No4

MHOKECTBA PEIICHUM OK 6. JIPo9

ypaBHEHUM, HEPABEHCTB,

CUCTEM

Pasznea 6. Vi5 Vie,, 31, Oxzamen Vi5, Vie, , 31, 32, 35,
DJieMeHThl KOMOMHATOPHUKH, 32, 35, OK 01-OK7
CTATHCTHUKH W TEOPHH OK 01-OK7 JIPosJIP13
BepOsSITHOCTEH JIPosJIP13
Tema 6.1 Yo Vis

IIpaBuna npousBencHUS. OK o7. JIP13

Pemenne koMOMHAaTOPHBIX

3aJa4 METo/IoM Iepedopa U 1o

IPaBHIIy YMHOKEHUS

Tema 6.2 YO Vis

OCHOBHBIE TIOHSTHS OK o1. JIPos

KOMOWHATOPUKH.

Tema 6.3 1IPNel8 Vis

Pemenne koMOMHATOPHBIX OK 02. JIPo7

3azad
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Tewma 6.4 YO Vis5, Vie, V5,3
®dopmyna buroma HeroToHa 1

OK 3. JIPos
Tewma 6.5 1IPNe19 Vi5, Vi6
Pelienue nmpakTU4YeCKUX 3a7a4 ¢ OK o4. JIP13
HCIIOJIb30BAaHUEM
KOMOWHATOPHKH.
Tema 6.6 Yo Vi5, Vi6
CoOwitus. OnpeneneHue OK o5. JIPos
BEPOSTHOCTH COOBITHS
Tema 6.7 1IPNe20 Vis5, V5,32
Pemenue 3aga4 Ha BEIYUCIIEHUE OK 6. JIPo9
BEPOSATHOCTH COOBITHS
Tema 6.8 TIPN22] Vi5, Vi6
IMousgaTue o 3agauax OK o7. JIP13
MaTEeMaTUYeCKOW CTATUCTUKH.
Tema 6.9 1IPN222 Vi5, V16, V5,3
Pemenune npakTrueckux 3agad 3

OK o01. JIPgs
Tema 6.10 TIPN223 Vi5, Vi6
BeposTHOCTE B OK 02. JIPo7
PO eCCHOHANIBHBIX 3aja4ax
Tema 6.11 1IPNe24 Vi5, V16, V5,3
BepositHOCTS B 4
npodecCHOHATBHBIX 3aauax OK o3. JIPos
Tema 6.12 IIPN225 Vi5, Vi6
3aKOH paclnpeaeaeHus OK 04. JIP13
JIUCKPETHOM CIy4ailHOMN
BEJIMYMHBI.
Tema 6.13 IIPN226 Vi5, Vi6
Hucnoble XapaKTEPUCTUKU OK os5. JIPos
JIMCKPETHON BEJTUYMHBI.
Tema 6.14 IIPN227 Vi5, Vi6
3ajaun MaTeMaTUYeCcKon OK o6. JIPog

CTaTUCTHUKHU.

Pazgen 7. llpsamble u

Yig, Y24, V22

Oxzamen

Yig, Y24, V2o
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IJIOCKOCTH B ITPOCTPAHCTBE.

OK 01-OK7

JIPos JIP13 OK 01-OK7
JIPos-JIP13
Tema 7.1 YO Vis, Vou
OcHoOBHbIE MOHSTHUSA OK o7. JIP13
crepeomerpun.  [Ipsimbie B
MIPOCTPAHCTBE
Tema 7.2 Yo Vi, V5,31
Bzaumuoe pacnoJioKeEHNe OK o1. JIPos
psIMOH U TIIOCKOCTH
Tema 7.3 YO Vi
ITapannenbHOCTD u OK o2. JIPo7
NEePHEHIUKYISIPHOCTD
IIJIOCKOCTEN
Tema 7.4 TIPNo28 Vis, Y22
JIByrpaHHBIN yroiI. OK o3. JIPos
Tema 7.5 Yo Vig, V5,32
[lepneHAUKyYISpHOCTD  MPSAMOI OK o4. JIP13
Y TJIOCKOCTH
Tema 7.6 Yo Vig, Y22
IlepnenauKkynsip U HaAKJIOHHAS. OK os. JIPosg
Teopema 0 TPEX
NEePIEHANKYIIApax
Tema 7.7 TIPN229 Vig, You
PaccrosiHus B crepeomerpun OK 6. JIPo9
Tema 7.8 IIPN230 Vis, Y22, V5,3
I'eomeTpuueckue 4
npeoOpa3oBaHus MPOCTPAHCTBA
OK o7. JIP13
Pa3znen 8. Vir- Ve OkzameH Vir- Ve
MHoOrorpaHHuKH W Teja OK 01-OK7 OK 01-OK7
BpallleHus JIPos5JIP13 JIPosJIP13
Tema 8.1 YO V7
BalInyKkiible MHOTOIpaHHHUKHU OK o1. JIPos
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Tema 8.2 YO Vo1, V5,31
[Tpuzma OK o2. JIPo7
Tema 8.3 YO Va1
[Tupamua OK 3. JIPos
Tema 8.4 YO OK 4. JIP13
[Tapamenenunen. Kyo
Tema 8.5 TIPNe31 Viz, V5,32
CummeTtpust u CeUYeHUsI OK os5. JIPos
MHOTOTPaHHUKOB
Tewma 8.6 Yo Vis
Hunusmp. OK 6. JIPog
Tema 8.7 YO Y19
Komnyc OK o7. JIP13
Tema 8.8 Yo Yo, ¥5,3 3
Cdepa u map OK 1. JIPos
Tema 8.9 1IPNe32 Y22
[Tonsarue 06 oO6veme Tena OK o2. JIPo7
Tema 8.10 1IPNe33 Va3
O6bem Kyba, MPSAMOYTOIHHOTO OK o3. JIPos
napasuieNienunena, TIPU3MBI,
IUIHH]IPA.
Tema 8.11 1IPNe34 Vo4
O06Bem nmupamMuabl 1 KOHyca OK o4. JIP13
Tema 8.12 IIPNe35 Yo V5,34
O6nema mrapa

OK os. JIPos
Tema 8.13 YO A2
CummeTpusi B TPOCTPAHCTBE OK 6. JIPo9
Tema 8.14 IIPNe36 Va6
ITpumepsr CUMMETpUN B OK o7. JIP13
npodeccun.
Pa3nen 9. Vos Drzamen Vos
Koopaunatel M BeKTOpbl B OK 01-OK7 OK 01-OK7
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NMPOCTPAHCTBE JIPosJIP13 JIPosJIP13

Tema 9.1 Yo Vs

Bexkropsl. JeiicTBust c OK o1. JIPos

BEKTOPaMHU

Tema 9.2 IIPNe37 Vos V5,3 1

Konnennapusie u

KOMIUIAaHAPHBIE BEKTOPBI OK o2. JIPo7

Tema 9.3 Yo Vs

Koopaunatel BekTopa OK o3. JIPos

Tema 9.4 1IPNe38 Vs

JeiicTBusi HaJ BEKTOpaMU B OK o4. JIP13

KOOpIMHATAX

Tema 9.5 IIPNo39 Vos, V5,32

CkansipHoe IIPOU3BEECHUE OK os. JIPos

BEKTOPOB.

Tema 9.6 1IPN240 Va5, V5,3 3

YpaBHeHus chepbl U TUIOCKOCTH OK 6. JIPo9

Paznen 10. Vs, Vo, Y10 Ikzamen Vs, Vo, V10

Hauyana MaTeMaTH4YeCKOro OK 01-OK7

aHaJM3a JIPos JIP13 OK 01-OK7
JIPosJIP13

Tema 10.1 Yo Vs, Vo

[Ipenen YUCIJIOBOU OK o7. JIP13

MOCJIEIOBATEIbHOCTH

Tema 10.2. YO Vo Vo V5,31

Ornpezenenne Npon3BOIHON OK o1. JIPos

Tema 10.3. IIPNe4] Vs, Vo

[TpaBuna quddepenmpoBanus OK 02. JIPo7

Tema 10.4. IIPNe42 Vg, Vo, V5,32

[IpownsBoaHbIe OCHOBHBIX OK o3. JIPos

3JIEMEHTApPHBIX (PYHKIIMH

Tema 10.5. \%0, Vs, Vo

['eomeTpuyeckuii CMBICIT OK o4. JIP13

IIPOU3BOJHOU
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Tema 10.6. IIPNe43 Vs, Vo
[IprMmeHeHre nporu3BOIHOMN AJIst OK o5. JIPos
uccnenoBanus (HyHKIUN
Tema 10.7. TIPNo44 Ve Vo V5,33
Haxoxnenune HauOOJIBIIIETO,
HaMEHBIIIETO 3HAYCHMSA OK o06. JIPo9
GyHKINN.
Tema 10.8. TIPNo45 Vs Vo
Pemenue npuknaaHeixX 3aga4 OK o7. JIP13
Tema 10.9. YO Vs Vo
Huterpan. [lepBoobpasHasi. OK 1. JIPos
Tema 10.10. ®opmyna T1IPN246 Ve, Vo, V5,34
Hrrorona-Jleionura OK 02. JIPo7
Tema 10.11. IIPNe47 Vs Vo
[IpaBuna HAXOX/ICHUS OK o3. JIPos
epBOOOPa3HBIX
Tema 10.12. IIPNo48 Vs Vo, V1o
Brrunciienne  onpeneneHHoro OK 4. JIP13
WHTETpaJa
Tema 10.13. TIPNo49 Vg, Vo, Vo,
I'eomerpuueckuii u puznyeckuit V5,31
CMBICTT OTIpEIETIEHHOTO
WHTErpaja OK os. JIPosg
Tema 10.14. TIPNe50 Vs, Vo, Vo
[Ipumenenne  uHTErpaiza K OK o6. JIPog
BBIYHCIICHHIO (buznueckux
BEJIMYMH W TUIONIaAeH
Tema 10.15. ITIPNeS5 1 Vs Vo Vo,
Bropast npousBonHas V5,31
OK o7. JIP13
Tema 10.16 KP Vs, Vo, V1o
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Pemenue
3a71a4

COACPKATCIIbHBIX

OK o7. JIP13
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3.2 KonndukaTtop oueHOYHBbIX CPEACTB

DOYHKIUUOHAJIBHBINA NPU3HAK OLCHOYHOI0 CPEACTBA

Koa oueHounoro

(THII KOHTPOJILHOTO 32/IaHUA) cpeiacTBa
YcTHBIN onpoc YO
TectupoBanue T
3amanus A1 CaMOCTOSITEIbHOM paboThI cp
- peleHue 3aaa4
KontponbkHas pabora KP
ITpakTrueckas pabora 1IP
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4. 3AJAHUA J11 OUEHKHW OCBOEHUSA YYEBHOI'O IPEIMETA
Pa3znen 1.Anredopa

Tema 1.1
Iens u 3a1auym MaTEMATUKH MPU OCBOCHUU CIEIUATBHOCTH. UKCiia ¥ BBIYUCICHHS

1. Yro Ttakoe nmpocToe 4yuciao?

2. Kakoe unciio Ha3bIBaeTCs COCTABHBIM?

3. Pasnoxute Ha mpocThie MHOXKHUTENMH Yncio 720.

4. CdopmynupyiiTe TeOpeMy O JAEJICHUU C OCTATKOM.

5. Yro Takoe B3aMMHO MPOCTHIC YKca?

6. Kakwue 3HaeTe cBOiCTBa OTHOLICHHS JETUMOCTH HA MHOXKECTBE HAaTypaJIbHBIX YUCEN?
Tema 1.2
ParyonanbHele U 1efCTBUTENbHBIE YKcia. Beruncienus u npeoOpa3oBaHus YUCIOBBIX U OYKBEHHBIX
BBIPAKCHUI

1. K kakoMy NOAMHO>KECTBY OTHOCHUTCSI YHCIIO HOJIB!

a) HaTypaJIbHbIE +

0) panoHaIBHBIC

B) UppaIOHATEHBIE

2. U3 onpenenenus NeHCTBUTEIbHBIX YUCEN OHATHO, YTO JEHCTBUTEIBHBIMU YHUCIIAMU SBJISIOTCS:
a) KOMIUICKCHBIC YHCIIa

0) mo0oe cMelaHHOe YHCIo +

B) MHHMBIE YHCIIa

3. BXoasT i B cocTaB pallMOHAIBHBIX YUCel JpoOu 1 OTpHLIATEIbHEBIC YHCa:
a) HeT

0) 3aBUCHUT OT 3a/1a4l

B) 1a +

4. 13 onpeneneHust 1eUCTBUTEIbHBIX YHCEI OHITHO, YTO AEUCTBUTEIBHBIMU YHCIAMU SIBJISIFOTCSL:
a) mo0Ooe 11erroe 9nucio +

0) MHHMBIE YnCIIa

B) KOMILJIEKCHBIE YHCTIa

5. MoryT 1 B COCTaB IeJIbIX YHCEN BXOINUTh OTPULIATENIbHBIE JPOOHbIE YUCIIA!
a) na

0) 3aBHCHUT OT 331241

B) HET +

6. U3 onpeienenwst NeHCTBUTENBHBIX YHCET MIOHATHO, YTO JEHCTBUTEIHHBIMU YUCIAMU SIBIISTFOTCSL:
a) KOMIUIEKCHBIE YHCIIa

0) 1r000e HaTypabHOE YUCIIO +

B) MHHMBIE YHCIIa

7. BXoAST 1 B OJIMHOKECTBO LIEJIBIX YUCEJ OTPULIATENIbHbIC YUCA!

a) na +

0) 3aBUCHUT OT 3aJ1a41

B) HET

8. Mexay AeicTBUTENbHBIMU YHCIAMHU U TOYKaMU KOOPIMHATHON MPSMOIl CyIIECTBYET:
a) B3aIMHO OJTHO3HAYHOE COOTBETCTBHUE +

0) B3aMMHO MHOTO3HAYHOE COOTBETCTBUE

B) 00a BapHaHTa BEPHEI

I') HET BEPHOI'O OTBETA

9. Kakue 4ncna OTHOCATCS K HATypalbHBIM?

a) 0-10

0) 1-9

B) 0-9 +

10. leficTBUTENbHBIE YKCTIA 3AMOJIHAIOT ... KOOPAUHATHON MPSIMOM:

a) He BCE TOUKHU

0) KaXIyI0 TOUKY +

B) TOJIBKO HECKOJIBKO TOYEK
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Tema 1.3
HpOHeHTHBIe BBIYUCIICHUS.
1. Kakoii mpoIieHT cocTaBisieT 2 MUHYTHI 24 ceKyHabI OT 1 gaca?

e a.6%
e b.2%
e ¢.4%
e d.8%

2MuH 24 c =144 ¢

144 *100/60 * 60 = 4%

2. Nob6asnenne 20% OT X K X SKBUBAICHTHO YMHOKEHUIO X Ha KaKOE U3 CICAYIONINX YHCET?
e a125

e b.1,05
e c. 1,15
e d. 1,20

120x/100 = 1,2 * x
3. Kaxogo 3nauenue 8/3% ot 600+ 37"% ot 400

e a.100
e Db.300
e c¢.150
e d. 200

25 * 600/300 + 75 * 400/200 = 50 + 150 = 200 — ny na 8/3% =25/300 u 37"%=75/200, T.e. 31eCh
MPOIICHT MPEACTABISIETCS Y00HOH 1POOBIO
4. JIBe TpeTH U3 TPeX MATHIX U3 IATU IIECTBIX YMCIa — HTO KAKOM MPOLEHT OT 3TOr0 yucia?

e 2. 66%3%

e b.33%

e ¢.60%

e d.40%
2/3*3/5*5/6 =1/3
1/3 x/x * 100 = 100/3 = 33Y5%
5. I3-3a cokpateHuii iepconana mpou3BoACTBO Ha Gadbpuke ymeHnbmmiock Ha 40%. Ha ckonbko
IIPOILIEHTOB CJIeIyeT YBEIHMUUTh pabouee BpeMsi, YTOObl BOCCTAHOBUTH I€PBOHAYANIBHBIN YPOBEHb
MPOU3BOJICTBA?

o 2.66°3%

e b.46%%

e ¢.25%

e d.40%
VBenuuenne padouero Bpemenn: 40*100/(100-40) = 4000/60 = 66%/5%
6. 3apaboTHas MmaTa BceX COTPYAHUKOB YBEIMUMIACh ABAXKbI ocieaoBaTebHo Ha 20%. KakoB o6muit
MIPOLIEHTHBINA POCT UX 3apIuiatT?

e a.20%
e b.40%
e C.21%
e d.44%

Koaddunment uzmenenns (KM) = 120/100 * 120/100 = 36/25

Oo6mmit % ysenmuenust = (KM — 1) * 100 = (36/25-1) * 100

W 11/25 * 100 = 44

7. Ha sk3aMeHe kaHauaaty HeoOxoaumo Hadpath 45% OT MaKCHUMallbHO BO3MOYKHOM OIEHKH.
Kannunary, nonyunsmemy 180 6anoB, He XBaTuio Juist poxoskaeHus 45 6annos. Haligute 3HaueHue
MaKCHMaJIbHO BO3MOKHOW OIICHKH.

e a.450
e h.600
e ¢.500
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e d.550
O0603HaYMM MaKCHUMaJIbHO BO3MOXKHYIO OIICHKY 4epes3 X,
Torna npoxomnoit 6amn 6yaer = 45x/100
ITo ycnoButo 3amaun: 180 = 45x/100-45
x =180 * 100-4500 / 45 = 500
8. K 50 mutpam pactBopa, conepxariiero 20% crnupTa B Boje, nodasumnu emie 10 mutpoB Boasl. KakoBa
KpEnocTh MOJIyYeHHOT0 pacTBopa?
e a.20%
e b.16%%
o c. 12'2%
e d.331/3%
KomuyectBo criupra B 50 autpos = 50 * 20/100 = 10
Takum o6pazom, kperocTs (% crmpta) B 60 1 pactopa = 10/60 * 100 = 100/6 = 16%3
9. Hacenenue ropoja yBennuupaercs exeronno Ha 20%. Ecnu HaganbHoe HaceneHue coctasiisiio 2 000
000, To KakoBa pa3HUIlla MPUPOCTA HACCIICHUH YEepe3 JIBA U TpU roja?

e a.632500
« b. 488000
e ¢. 608000
« d. 576000

Koadduuuent npupocra ynucieHHOCTH HaceneHus depe3 2 roga = 120/100 * 120/100 = 36/25
KoaddunpenT npupocrta 4uCIeHHOCTH HaceneHus yepes 3 roga = 120/100 * 120/100 * 120/100 = 6/5 *
6/5 * 6/5 = 216/125

[Tpupoct yepe3 2 romga = 2000000 * 36/25 = 2880000

[Tpupoct vepes 3 roga = 2 000 000 * 216/125 = 3456000

Paszauna = 3456000 — 2880000 = 576000

Tema 1.4
VYpaBHEHHUsI U HEPABEHCTBA
1. Ilepeuncaure obIKEe METO/IbI PELLICHUS YPAaBHEHH.
2. Ilepeuncnure o0IIMEe METOABI pEIICHHUS] HEPABEHCTB.
3. B yem cocTout cyTh METO/1a 3aMEHBI IEPEMEHHON NIPU PEIIEHUN YpaBHEHHUH?
4. TlepeuncnuTe METOABI PELLIEHUS] CUCTEMbI YPaBHEHHUI.
Pa3nea 2 Crenenu u kopHu. CreneHHas, NoKa3aTeabHas U Jorapupmudeckasi QyHKIUH
Tema 2.1
Kopens n-Holi cTenieHn
1. Yro takoe pagukan?
2. Tlepeuncaure cBOHCTBa KOPHs N-OH CTENEHH.
3. Kak BeIYHMCINTH 3HAYEHUE CTETICHHU C JIIOOBIM IIEJI0YHCICHHBIM MTOKa3aTenem?
4. Kak npeoOpa3oBbIBaTh BBIPAXKEHUS, COAECPIKALINE PATUKAIbI?

Tema2.3
Pemrenne nppaiimoHaNbHBIX YpaBHEHUN
1. Yro tpeOyercs Ui MoJyuyeHHs] 3HAYEHUN MEPEeMEHHOM MpPU peIIeHUH HPPaLUOHAIbHBIX
ypaBHEHUI?
2. Cnocob, KOTOPBIM NPOBOAUTHCS MPOBEPKA PEIIEHUI HPPALIMOHAIBHBIX YpaBHEHUH?
3. Kak Ha3pIBaeTcs 3HaK KOpHs?
4. JlaiiTe ompe/eneHIe HpPAOHATFHOMY YPaBHEHHIO.
Tema 2.4
Crenenu ¢ paliMoHaIbHBIMU U IEHCTBUTEIBHBIMU NIOKA3aTEISIMH.

Tema 2.6.
[Toka3zaTenbHbIe ypaBHEHUS
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1. Kak 6yzer Beirisaets ypaBaerue 100* — 11 x 10X+ 10 = 0 mociie BBeAeHHUs HOBO# ITepeMEHHOM:
a)y?—1ly+10=0+
0) 10y +11=0
B)y+11=0
2. [lokazarenbHast GYHKIMS HE MOKET ObITh OTPHUIATEIBLHOM, TaK JIU 3TO:
a) HeT
0) na +
B) 3aBUCHUT OT ypaBHEHUs
3. CKOJIBKO KOpHEH UMeeT ypaBHEeHHE 6% = -4
a)2
0) 1
B) HET KOpHEH +
4. lokaszarenbHOi (PYHKIMU B ypaBHEHUH MOTYT OBITh JIFOObIE IpYre MaTeMaTH4YeCKHe KOHCTPYKIIUU
— TPUTOHOMETPHYECKUE (PYHKINH, JTOTapu(Mbl, KOPHHU, TPOOH U T.J, TAK JIU 3TO:
a) na +
0) HeT
B) 3aBHUCHUT OT YpaBHEHUS
5. 256 =:
a) 4°
6) 4°
B) 4% +
6. OgHUM U3 METO/I0B PELLIEHUS I0Ka3aTEeJIbHbIX YPAaBHEHUH SBISETCS METO/:
a) UHTErpUPOBAHUS
0) norapudmupoBanus +
B) MHJEKCAIIH
7. Yemy paBeH KOpEeHb ypaBHeHHs 2% = 4 — 2X:
a)2
0) 4
B) I+
8. OauH U3 BUIOB MMOKAa3aTEIbHBIX YPABHEHUI:
a) YpaBHEHHUS, COCTOSIINE U3 MMOKa3aTeIbHBIX (PYHKIIHIA C OTHUM OCHOBAaHUEM +
0) ypaBHEHUS TJIABHOM CTETICHU
B) YPaBHEHUS OCHOBHOM CTETEHU
9. Kakyro cTenenp Oy/IeT HMeTh YHCIIO 3, YOOI B OTBETE MOMYUHIOCh V3:
a) \3
0) 2
B) 2+
10. OnuH U3 BUIOB MOKA3aTEIbHBIX YPABHEHUI:
a) YpaBHEHHUS MIEPBOTO MOPSIIKA
0) ypaBHEHUS, COCTOSIIIIME U3 TOKA3aTENbHBIX (PYHKINN C pa3HBIMU OCHOBAaHUSAMH +
B) YPaBHEHUS OCHOBHOTO MOPsIKa
11.7° =
a)l+
6)0
B) 2
12. OnuH U3 METO/IOB PEIICHUS MTOKA3aTEeIbHBIX YPaBHEHUM:
a) BBEJICHHE HOBBIX 3HAUCHUI
0) BBEICHHE HOBBIX MPSIMBIX +
B) BBEJICHUE HOBBIX YHCET
13. UeMy paBeH X B TTOKa3aTeILHOM ypaBHeHHH 5 "2 = 125:
a) 0,25 +
0) 4
B) 1
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14. Ilpu pelieHrM OKA3aTEIbHBIX YPABHEHUM UCIOJIB3YIOT ... OCHOBHBIX METO/A!
a)3

0) 4
B)2 +
15. Kakast u3 pyHKIUH SBISETCS MOKa3aTEIbHOM:
a)y=(0,4)+
0)y=3x—1
B) y = sin2x
Tema 2.7.

Jlorapudm uucna. CoiicTsa jorapupMoB

1. Maiite onpenencHue oraprudma.
2. Tlepeuncnurte cBoiicTBa JIorapu(MHUUECKON QYHKITHH.
3. Tlepeuuncnute cBoMcTBa Jorapudma.
4. Kakue CylecTByIOT METOIbI PEIICHUS JIOTapU(PMUUSCKUX ypaBHCHUIA?
5. Kak mepeiitn kK HOBOMY OCHOBaHUIO JioTapudma?
Tema 2.8.

JlorapudmupoBaHue 1 TOTCHIUPOBAHUE BBIPAXKCHUI

Kpurepun oueHku: MeHbIIe 3 MPaBUILHBIX OTBETOB — «2», 3 MPaBUIIbHBIX OTBETOB — «3»,
4 paBWIBHBIX OTBETOB — «4», 5 IPaBUIILHBIX OTBETOB — «5).

KonTtpoabnas padora Nel
1o teme: «CTeneHu, KOpHH, JOrapuPMbI»
Bpems BpinosiHenusi: 90 MUHYT
Tunosble 3aganus

Bapuant Nel

A1 Beruucnure: %/a — \/4_9 . @ .

0/ 9 11
A2, TlpencraBbTe BhIpakeHHe B Buje cTeneHn uncna x (x>0): Vx -x.

1

62x+1 - =
As. Pemnre ypaBHEHHE: 36

(lj—ZXH’z N (Ej3—2x
A4, Pemmre HEpaBeHCTBO: 12 7

As. Pemnvte ypaBuenne: v12-x =x.

-15 3,5
B1. Borauciure: 4>° —(%) +(%) -(0,8)*°.

. log, 59
B2.HaiiuTe 3Ha4eHue BoIpaskenus 0-4,5 °.
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B3. YKaxuTe IPOMEKYTOK, KOTOPOMY HPHHAIEKHT KOPeHb ypaBHeHns  Ig (X + 4)— g (X + 3) =1Ig 3.

C1. Haityiute o6nacts onpesenenns pynkmun Y = log 3 (ZX ~x2J2 )

BapuantNe2
1
A1 Bpancure: V125 /32 -52

0,5

/?
=
—

A>. TlpezncraBbTe BhIpakeHne B Buze crenenn gucaa X (X > 0);

As.Pemure ypaBHeHuUe: 8" =4,

3x-7 7\ 73
A4 . Pemute HEpaBEHCTBO: (;) < (5) .

[.2 [
As. Pewwre ypaBuenne: V¥ —3x =vx-3,

RO
ORER
B1Berunciure:  91° - 8 6 .

1’5Ioglv56 _ 3 |

B2. HaiiguTte 3HaueHUE BhIpAXKEHUS

Iog4(x - 5) =100, 5 .

B3. Ykaxure npoMexyToK, KOTOPOMY NIPUHAIJIEKUT KOPEHb YPABHEHHUS

=log,, (0,01~ x?)
C1. Haitnure o6nacThb onpeeaeHus QyHKIHUI y 9oa
Pasznen 3. OcHoBbl TpUronomMerpuu. Tpuronomerpudeckne GyHKIuM

Tema 3.1.

Pannannas mepa yriia. BpamarenbHoe 1BUKEHUE

1) Yto o3HayaeT «TpUroHOMETPUsI»?

2) Pa3zenoM kakoit HayKH sIBJISIACH TPUTOHOMETPHSI B HaYale pa3BUTHS?
3)Kakue enunuel n3mepeHus yriioB Bel 3Haere?

4) Yemy paBHO Tt pajiuaH?

5) Kak nepeBecTu U3 rpajyCHON MepbI B paJuaHHYI0 U 00paTHO?

Tema 3.2

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA

Tect «OcHOBHEIE TPUTOHOMETPHYCCKUEC TOKIACCTBA U COOTHOIICHU
B-1

1 ypoBens (1 Bonpoc-16amt)

Y cTaHOBHUTE COOTBETCTBUS

1) sin®x+c0s’x a) tgx

2) sinx/cosx 0) cosx/sinx
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3) 1+tg?x B)1+ctg?X

4) ctgx r)l

5) 1/sin?x m)1/cos®x

2 ypoBenb (1Bompoc-26amia)
BriGepute BapuaHT OTBETA:

1. Eciu tgx=3, T0

a) ctgx=1/3

0) ctgx=3

B) ctgx=-1/3

2. Ecnm sinx=0,2, a cosx=0,4, To:

a) tgx=2

0) tgx=0,5

B) tgx=0,6

3. Eciu tgx=2, To 1/cos ?X paBHo:
a)3

0)5

B) 1/4

4. Tlpusemute GyHKIHIO SIN (1/2-01):
a) sinol

0) -cosa

B) COsOl

5. [IpuBenure dyHKIMIO COS (87+01):
a) sinol

0) cosa

B) —sina.

3 ypoBens (36aia)

Haiinure sino, ecnu cosa=0,8 ¥ 0-yrosi nepBoil 4eTBepTH

Tema 3.4

ITpeoOpa3oBanue cyMM U IPOU3BEACHUI TPUTOHOMETPUUECKUX (DYHKIIUN

1. [IpeobpazyiiTe B MpOU3BEICHHE:

a) sin 48 + sin 32° ;

0) sin 71° —sin 137 ;

B)cosT S5 +cos2n 5 ;

r)cos3n 7 —cos9m 7.

2. YopocTuTe BhIpaKeHue:

a) sin 83° —sin 23 ;

0) cos 35° + cos 25¢° ;

B)sinm 8 +sin 31 8 ;

r)cos4m 15 —cos2n 5.

3. [Ipeobpa3zyiite B NpON3BEACHHE:

a) sin 3o — sin 7a;

0) cos 4a + cos 10a;

B) sin 10° + cos 70°

r) cos 50° — sin 14

Tewma 3.6

TpuroHoMeTpudeCKre ypaBHEHUS U HEPABEHCTBA
1. [aiite onpenenenre YMCI0BON OKPYKHOCTH.

Yro takoe Sint, cost, tgt, ctgt?

2.
3. Ilepeunciure ocHOBHBIE CBOMCTBA (DYHKIIMU y=COSX.
4. Tlepeuncnute OCHOBHBIC CBOMCTBA (DYHKIIUHU y=SINX.
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5. Uro Takoe ropu3OHTANIbHbIE U BEPTUKAIbHBIE ACUMITTOTHI?

Kontpoabnas paGoraNe2
o TemMe «OCHOBBI TPUTOHOMETPHI
| BapuanT

: V3 T
1)Bpruucnute COS @,tg &, Ctg a,eciuSIn @ = EE <a<mn

51
2)Haiitu 3Hauenue Belpakenus:  a) ctg 210° 0) COS?

3)Jlokaszars TOKJICCTBO +sina =1

+tg? a

4) YIpoCTUTh BBIpAKEHHUE:

Sin(n—a)+cos(§—a)—ctg (m—a)

a)

3
tg(5m-a)
1+cos?a : 1
——— —sina).-tga
sina 2
V3 (cos 75% —cos 159)
5)BbIuncianTs: -
1-2sin? 159
Il BapuanT
. V5 3
1)BeruncaoutsSin a,tg a, ctg a, ecnu COS @ = — 5 1T <a< peL

o . 0 51
2)Haiitu 3nauenue Bepaxkenus:  a)sin 315°  6) th

sin? a 2

3)/loka3aTh TOXKJIECTBO: =tg-«a

1-sin? a
4) YpocTUTh BBIpaKE€HUE:
. (3 T
Sll’l(zﬂ'—a) tg(5+a)
ctgm—a) sin(m+a)

a2
6) ctg (M — cos a)

cosa

5)Borunciuts:coS 1 + cos(1 + ) + sin (— g) + cos (— g)

1l BapuanT
. 5 T
1)Beruucauts SIn a, tg a, ctg a, ecnmu cosa = — TR <a<m

.7
2)HaiiTy 3Ha4eHHE BBIpOKEHUs:  a) Sin ?n 6)tg 300°



cos“ .
—sina=1
a

3)oxazaTh TO)I(I{GCTBOZl

4) YpocTuTh BhIpaKE€HUE:!

cos(n—a)+cos(g—a)

sin(Zn—a)—sin(%n—a)

2

6) cos? a — (ctg

2a+1).sin*a

5)BbluncinTh:Sin (— %) + cos% + cos (— %)
OTBeTHI
- lsapuanm 2 eapuanm 3 sapuanm
3a0anus
sin « V2 i 2
1 — = sin Xx= ——,
\/§ 3 2 sinx= %,
1 tg Xx= — E tg o= _5’ tgo<= —2-,
2 5
5 Ctgx= ——
2 ctg X —— 12
ctgoc= — = 2
22) 3 V2 1
2
1
20) — 1 /3
2
3 1=1 tg* o= tg? « 1=1
40) COoSex 2sinee -sin? «
5 V2 0 —V2+1++3
2

Tema 4.3
CaoiicTBa pyHKUINI

Paznen 4. ®ynkuuu
Tema 4.1®DyHKIMH, UX CBOMCTBA U TpapUKH
1. Cdopmynupyiite onpeneaeHe YUCI0BON PyHKIIUN OTHOM EpEMEHHOM.
2. Yro Takoe rpa¢uk GyHKIHUN OJHON MepeMEeHHON?
3. TpuBemute mpumMep rpaduvecKoro 3a1aHus QyHKITUH.
4. Kak no rpaduky ¢pyHKINN HAWTH 06nacThb ee 3HaueHus? [IpuBeaure npumep.
5. ITlpuBenute mpuMep CIOBECHO 3aJaHHON (YHKITHU.

1. Kakas u3 naHHbIX QyHKIMN HEUYeTHas:

a) y=2x3-x +
0) y=(x+2)-3

Te
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B) y=X-2

2. HaiinuTe Touku nepeceyeHus rpapuka GyHKIUHU C OCbI0 abcuuce y=3x-X2:
a) (0; 0) (1; 1)

6) (0;0) (3;0) +

B) (0;0) (1; 1)

3. Kakas u3 naHHbIX QYHKIHUNA HE SBJISICTCSI HM Y€THOM, HM HEUCTHOM:
a) y=x-2

0) y=2x3—X

B) Y=(Xx+2)-3 +

4. Ilpu KakuX 3HAYCHHUAX apryMeHTa 3HaueHue ¢pyHkimu y=-0,4x+5, pasHo 13:
a)-20 +

0) 20

B) -15

5. YKaxuTe 4eTHYI0 () YHKIIHIO:

a) y=2%3-X

0) y=(x+2)-3

B) y=x4 +

6. Nana dynkuus f(x)=5x%3. Haiinure f(2):
a) 69

0) 40 +

B) 60

7. YKaxuTe 4eTHYIO (DYHKLHUIO:
a) y=2x3-X

0) y=(x+2)-3

B) y=x-2 +

8. dyHKUUsA, y KOTOpOi 007acTh ONMpEAETICHUs] CHMMETPUYHA OTHOCUTEIBHO Hayaja KOOPAMHAT W JUIs
70000 X U3 00JIaCTH ONPEICNICHHs CIPaBeITUBO paBeHCTBO f(-X) = — f(X):

a) HeueTHast QyHKIMS +

0) yeTHas QyHKUUSA

B) OrpaHMYeHHAasl QYHKIHS

9. KakoBa o06nacTh ornpeeneHust yHKIUU y=X-6:
a) (0;+o0)

0) (-oo+o0)

B) (-000)U(0;+00) +

10. IIpaBuiio, ¢ MOMOIIBIO KOTOPOTO MO KaXJAOMY 3HAYCHHIO HE3aBUCHMOMW MEPEMEHHONW MOXXHO HaWTH
€AVMHCTBEHHOE 3HaYEHUE NIEPEMEHHOM HA3bIBACTCA:

a) 3HaYCHUEM

0) apryMeHToM

B) GyHKIMEH +

11. Haiinure 3Hauenne QyHKIUU y=2X-5 npu x=-4:
a)-13 +

0) -3

B) 13

12. OHO U3 OCHOBHBIX CBOMCTB (DYHKIIUU:

48



a) MEpUOANIHOCTh (PYHKITHH +
0) CHCTEMHOCTH (PYHKITHH
B) CHCTEMaTUYHOCTh (YHKIIHH

13. Haiiiute MHOXKECTBO 3HAUYECHUHN (PYHKIIMH FZ\/ x —4:
a) [-4;2] +

0) (0;+00)

B) (—oo+0)

14. ®ynkuus 3anana popmynoit y = 5x + 21. Onpenenute 3Ha4eHUE Y, €Clid X = -3:
a) -6

0) 6 +

B) 36

15. Haiimure MHOXecTBO 3HaueHuil Gyrkmmn y=\ (x-1):
a) MHO’KE€CTBO HEOTPHIIATEIHHBIX YMCEN +

0) BCe MHOYKECTBO JICHCTBUTEIHHBIX YHCEI

B) MHOKECTBO YHCelI, 00IbIIHX |

Tema 4.4
CrenenHas pyHKIUSA
Omnpoc no Teopun «CreneHHast QyHKIHS, €€ CBOMCTBA U rpaduk»
1. 3anucatp o011yro GopMyily CTeNeHHON (QyHKIUH.
2. Kakas ¢yHKIUSA SBISIETCS OTPaHUYEHHON CHHU3Y, CBEpPXY?
3. Kakyto pyHKIIHIO Ha3bIBAIOT OTPAaHUYEHHOM?
4. Korga GyHKIMS MpUHUMAET HaUMeHbIee (HanOoJblee) 3HaYeHne?
5. [lepeuncnuth CBOICTBA CTENEHHOM (DYHKIIUU.
a) CTENeHb YeTHasl HaTypajbHas
0) cTemneHb HEYEeTHAs HATypallbHas
B) CTEIEHb OTpULATENIbHAS, UETHAs!, HaTypajibHas
I') CTeNEeHb OTpHULlaTEIbHAs, HEUETHAs!, HaTypallbHas
1) CTENeHb MOJOKHUTENbHAs, 1eHCTBUTEIbHAS
€) CTeNeHb OTpULaTeIbHas, 1eHCTBUTEIbHAS
6. Kakyro ¢pyHkuuio Ha3bIBatoT 00paTUMON?
7. Kak pacnonaratotrcs rpaduku GyHKIMU U ee 00paTHON GyHKIUU?
8. Ha3oBuTe 371€MEHTHI CII0KHON (PYHKIIMH.
9. Kaxk omnpenenute MOHOTOHHOCTb CIOXKHOM yHKIMM?
Tema 4.5
[Toka3zarenbHast QyHKIHS
HasoBure 061acTh onpe/eneHus oKa3aTenbHOi QyHKIMH. (MHOXKECTBO BCEX JCHCTBUTEIBHBIX YHCEIN)
Kakwue 3HaueHus npuHUMAaeT rokazarenbHas QyHKIus? (TOJBKO MOJOKHUTEIbHBIC 3HAUCHHS )
Uro siBRsieTcst 00aCcThIO 3HAUSHHUN TIOKa3aTeNTbHON QpyHKIHN?
Asnsiercs ma pyakus y = (1/3)x Bo3pacraromeii? (HeT)
Kakue ypaBHEHMsI Ha3bIBAIOTCS IOKa3aTelbHBIMU? (MIOKA3aTeJIbHBIMU YPABHEHHSMH HA3bIBAFOTCS
YPaBHEHUS, y KOTOPBIX HEU3BECTHOE COACPIKUTCS B IIOKA3aTelIe CTEHCHN)
6. SABnsercs nu nokaszarenbHas QyHKIMA 4eTHON? (HET)
Tema 4.6 Jlorapudmuueckas GpyHkuus
MaTteMaTHYeCKHHA JUKTAHT
Bormpocs! — 3amanus, Ha KoTopble yueHuk orBedaeT da(+); Her(-)

agrwnE

1. Jlorapudmudeckas pyHkuus y=log a X onpejencHa npu Jrodom x.  (-)

2. Oynknwusa y=log ax porapudmmueckas npu a0, a, x0. (+)
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3. OOmactp ompenencHus: JorapuGMUUECKOr (YHKIIUU SIBISETCS MHOMXECTBO JEHCTBUTEIBHBIX
qrcen.(-)

4. OO6nacth 3HA4YCHHN JorapuPMHUUECKON QYHKIHH SBISETCS MHOXECTBO JIEHCTBUTEIBHBIX
yucen.(+)

5. Jlorapudmuueckas QyHKIUA — deTHas.(-)

6. Jlorapudmuueckas QyHKIUA — HeUeTHASL. ()

7. ®ynknus y=log 3X — Bo3pacraromas.(+)

8. dynknusa y=logax npu Oa

9. Jlorapudmuueckas GyHKIUs MpoxoauT yepe3 Touky (1;0).(+)

10. I'paduk dpynknuu y=log ax nepecekaercs ¢ ocbio Ox.(+)

11. T'paduk morapudmMudeckoi GyHKIIHH HAXOIUTCS B BEPXHEH MOTYIIOCKOCTH. ()
12. T'paduk morapudmMudeckoi GyHKIUH CHMMETPHYCH OTHOCUTETBHO OX.(-)

13. I'padux norapudmuveckoit ¢pynkiuu Bcerna Haxonures B [ u IV uerBeptax.(+)
14. T'padux norapudmuyeckoit pynkiuu Beeraa nepecekaet Ox B Touke (1;0).(+)
15. CymiectByet jorapum OTPUIATEILHOTO YKca.(-)

16. CymectByer sorapudm ApoOHOTO MOJIOKUTENBHOTO yncia.(+)

17. T'paduk morapudmudeckoi GpyHKIHH mpoxoaut depe3 Touky (0;0).(-)

18. Jlorapudmuueckas Gpynkuus y=log x a onpenesnena mpu a0, a (-)

19. Jlorapudm Hynst paBeH HYIIO (-)

20. Jlorapudm eTuHMIIBI paBeH HYIo (1)

Kputepun onenkn: MeHblle 3 MpaBUIbHBIX OTBETOB — «2», 3 IPaBUIIBHBIX OTBETOB — «3»,
3 mpaBWJIBHBIX OTBETOB — «4», 4 IPABUIIBHBIX OTBETOB — «5».

KonTtposabnasi pabora mo teme «@®@yHkuum u rpaduxm» Ne3

1 BapuaHT
Vx+1
1. Haiigute oOnacte ompenenenus ¢ynkuun  f(x) = 2x_4
x J—

2. Halingutre oGnacth 3HayeHWi (GyHKIUN f(x) =342,
3. Haiigure nammenbmiee 3nauenue (ynxumu T (X) =log, (X+1) Ha otpeske [0;3].

4. Vccnenyiite Ha 4€THOCTb M HEYETHOCTh (DYHKIHIO

a) f(x)= w : 6) f(x)=6x°+x*sin2x-cosx.
3x°+5
5. Tocrpoiite rpadux ¢yakimu Y = (X +3)> —1. Tone3ysce rpadukoM, HaifauTte

MIPOMEXYTKH BO3pacTaHus U YObIBaHUS (QYHKIMH, SKCTPEMYM (QYHKIIHH.
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6. Haiimute ¢ynxmuio, obparaylo k yHkmum Y =V X+3.
[Toctpotite rpaduk manHOW (QyHKIMH W Tpapuk 0OpaTHOM K JaHHOW (YHKIIHH;
YKaXUTe 00JacTh ONpeleNeHHs U MHOXKECTBO 3HAUCHHH KaKIOW M3 HUX.

2 BapuMaHT

i
x> =25
2. Haitnure obmacts 3mauennii pynxmuu  f (X) =22+ 4.,

1. Haiinure obmacth ompenenenust Gpyakiuu  f (x) =

3. Haiigure nambosbmiee 3HadeHue Qynkmum f(X) = Iogﬁ(x—2) Ha orpeske [3;8].

4. Uccnenyiite Ha 4ETHOCTh MU HEYETHOCTHh (PYHKITHIO

a) f(x):%; 6) f(x)=6x"*+x°cos2x-sinx.

5. Iocrpoiite rpadux ¢Gynxiuu Y = (X —5)? + 2. INonws3ysace rpaduxom, Haigure
MPOMEXYTKH BO3pacTaHMs M yObIBaHUS (DYHKIUH, SKCTPEMYM (DYHKIIHH.
6. Haiinure ¢ynkmuio, obpatayio k ¢yHkmun Y =+/X—2.

[Toctpoiite Tpaduk maHHOW GyHKIMU M Tpaduk oOpaTHOW K NaHHOW (yHKIHH;
yKaXuTe 00JacTh ONpPEAETICHUS U MHOXKECTBO 3HAYCHUH KaKIOH M3 HUX.

3 BapuaHT

ANx+2

1. Haiinute oGnacte ompeaeneHus (QyHKIHMU f(x)=— 5"
x —

2. Haitnure obmacts 3mauenmii pynxmuu  f (X) =5 +3.
3. Haiinure naumensmiee 3nauenne Qynxmmu f(X) =log, (X+4) Ha orpeske [-1;5].
3

4. HUccnenyiite Ha 4ETHOCTh M HEYETHOCTHh (DYHKIIHIO

4cosx
VT =300

5. Tocrpoiite rpadux ¢yaximu Y = (X +5)° —1. INons3ysace rpadukoM, HaimuTe

; 0) f(X)=3x"+x°%sin4x-cosx.

MIPOMEXYTKH BO3pacTaHus U YObIBaHUS (QYHKIMH, SKCTPEMYM (PYHKIIMH.

6. Haiinure ¢ynkmmio, obpataylo k ¢yHkmum Y =~/ X+2.
[Toctpoiite rpadux maHHOM ¢GyHKUMH U Tpaduk oOpaTHOW K JNaHHOM (yHKIMH;
YKaKUATE O0JIACTh OMpEeeTIeHUs M MHOXKECTBO 3HAYEHUW KaXKIOW M3 HHX.

4 BapumaHT
AVx—3
x> —16"
2. Halingute oGnacth 3HayeHHW (GyHKUIUU f(x)= 4>* 4+ 5,

1. Haiinute oOnacte ompenenenus ¢ynkumn — f(x) =

3. Haiinure Hambonbinee 3Hauenue ¢ynkumu f(X) =log; (X—B) Ha ortpeske [4;8].
4. Vccnenyiite Ha 4€THOCTb M HEYETHOCTh (DYHKIHIO

4sin x
V=g

5. Toctpoiite rpadpuk dynxmuu Y = (X —3)* + 2. Ions3ysce rpadukoM, HaiimuTe

: 6) f(x)=3x%+x"cos4x-sinx.

MPOMEXYTKH BO3pacTaHus U YObIBaHUS (QYHKIMH, SKCTPEMYM (DYHKIIHMH.
6. Haiinure ¢ymkmmio, obpatayio k ¢yHkmun Y =+/X—3.
[Toctpoiite rpaduk paHHON (QyHKIMHM U TpaduK OOpaTHOM K AaHHOM (PYHKIINU;
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YKKATE OOJIaCTh OMpEeeCHUs M MHOXKECTBO 3HAYEHUW KaKIOW W3 HHX.

OtBetnl
M 1 2 3 4
2a0anu eapuanm eapuanm eéapuanm eapuanm
1 [~ 1;2) U (2;+0) [4:5) U (554+20) [~ 2:3) U (3340) [3:4) U (4;+0)
2 (2;400) (4;400) (3;400) (5;4<0)
3 -2 1 -2 1
4a) uémuas HeuemHasl uémuas Heuémmast
40) Heuemmast uémuas Heuémmast uémuas
yovigaem yovieaem yovieaem yovieaem
(—o0i-3] (—o038] (—o0;-5] (—o0i3]
5 go3pacmaem go3pacmaem gospacmaem gospacmaem
[ 3;+0) [5;+20) [ 5;+00) [3;400)
Ymin = -1 Yimin = 2 Ymin = -1 Ymin = 2
6 y=x*-3,x>0| y=x*+2,x>0| y=x*-2,x>0| y=x>+3, x>0

Tema 5.1PaBHOCHIIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM

Pa3pgea 5.

YpaBHeHUs] M1 HEPABEHCTBA

1. Tlepeuncnure oO1IME METOJIBI PELLICHUS YPAaBHEHUH.

2. Tlepeuncnure oOIIME METOBI PEIICHHS] HEPABEHCTB.

3. B uyem cocrout cyTh MEeTO/Ia 3aMEHBI TIEPEMEHHOM MTPH PELICHUN YPaBHEHU?

4. TlepeunciauTe METOABI PEIICHUS CUCTEMBI YPAaBHEHUH.

5. CocraBbTe aNTOPUTM PEIICHUS 3a7a4 C TapaMeTpamHu.
Tema 5.3 Iloka3aTenbHble ypaBHEHUS M HEPaBEHCTBA
1. Kak Oyzer Boirsinets ypaBaenue 100* — 11 x 10X+ 10 = 0 mociie BBeJICHNST HOBOM ITEPEMEHHOM:
a)y?—11y+10=0+

0) 10y +11=0
B)y+11=0

2. [lokazarenbHast GYHKIMS HE MOXKET OBITH OTPULIATENBHOM, TaK JIU 3TO:

a) HeT
0) ma +

B) 3aBUCHT OT YpaBHECHUS
3. CkoJIbKO KOpHEH MMeeT ypaBHeHHe 6™ = -4:

a)2
0) 1

B) HET KOpHEH +

4. IlokazarenbHON (QYHKIMHU B ypaBHEHUH MOT'YT OBITh JItOObIe Ipyrue MaTeMaTH4YeCKHe KOHCTPYKIIUU —

TPUTOHOMETpHUECKUE (PYHKIMH, JTorapu(Mbl, KOPHHU, TIpOOU U T.J, TaK JIU 3TO:

a) na +




0) HeT

B) 3aBUCHUT OT ypaBHEHUs

5. 256 =:

a) 4°

6) 4°

B) 4% +

6. OgHUM U3 METO/IOB PEllICHUs TOKA3aTEeIbHbIX YPAaBHEHUN SBISIETCS METOA:
a) UHTErpUPOBAHUS

0) norapudpmMupoBaHus +

B) UHJICKCAIIUHU

7. Uemy paBeH KOPEHb ypaBHEeHHs 2% = 4 — 2X:

a)2

0) 4

B) 1+

8. OuH U3 BUIOB N1OKA3aTENbHBIX YPABHEHUI:

a) ypaBHEHHUS, COCTOSIINE U3 TIOKA3aTENbHBIX (YHKUIUI ¢ OTHUM OCHOBAaHHEM +
0) ypaBHEHUS TJIABHOM CTETICHH

B) YpaBHEHHUS! OCHOBHOW CTEIIEHU

9. Kakyto crenenb OyaeT UMeTh Yucio 3, 4TOObI B OTBETE MOJIYYHIIOCH V3:
a) V3

0) 2

B) Yo+

10. OnuH U3 BUIOB MOKA3aTENbHBIX YPABHEHHI:

a) ypaBHEHHUs [IEPBOTO MOpsiIKa

0) ypaBHEHUS, COCTOSIIIME U3 TOKA3aTENbHBIX (PYHKIIUN C pa3HBIMU OCHOBAHHUSIMH +
B) YpaBHEHHUSI OCHOBHOTO MOPsIJIKA

11. 70 =:

a)l+

6)0

B) 2

12. OnuH U3 METOIOB PeLICHHs MOKA3aTeIbHBIX YPaBHEHHI:

a) BBE/ICHNE HOBBIX 3HAUEHUN

0) BBe/IeHUE HOBBIX MPSAMBIX +

B) BBEJICHUE HOBBIX YHCEI

13. Uemy paBeH X B MOKa3aTelbHOM ypaBHeHHn 5+ 2 = 125:

a) 0,25 +

0) 4

B) 1

14. Ilpu pelieHNH NOKa3aTeIbHBIX YPAaBHEHUI UCIIONB3YIOT ... OCHOBHBIX METOJA!
a)3

0) 4

B)2 +

15. Kakas u3 pyHKIMii sABIseTCS OKa3aTeIbHOM:
a)y=(0,4)+

0)y=3x—1

B) y = sin2x

Tema 5.4Jlorapudmuueckrie ypaBHEHUS U HEPABEHCTBA

1. O6nacts OIIPECACIICHUA J'IOF&pH(I)MH‘-ICCKOfI (bYHKI_II/II/I €CTh MHOXCCTBO IMOJOKHUTCIBbHBIX YHUCCJI, TaK JIN

3TO:

a) HeT

0) ma+

B) OTYACTH
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2. Mex 1y KakuMH YHCJIaMH YCTAHOBIICHO PABEHCTBO B ypaBHeHUH logah=C:
a)aub

0)auc

B)a,buc+

3. Yemy paBeH X B ypaBHEHHH logoX = 3.

a)9

0) 6

B) 8§ +

4. Kak pacmudposiBaetcst Oa3 jgorapudma:

a) 00J1acTh TOMYCTUMBIX 3HAUYEHUH Jorapudma +

0) oO1ee nelcTBUTENILHOE 3HaUeHKE Joraprudma

B) OJTHO3HAYHOCTH JIoTapudma

5. 1002 xo+ x =loga(x + 9) mpu X = ...:

a) 6

0) 3+

6. JlorapudmMuyeckoe HEpaBEeHCTBO — 3TO HEpaBEHCTBO BUja logab(X) > l0gac(x),rme a
a) <

0) =

B) >+

7. O6nacth 3Ha4eHH Jorapudmmudeckoil pyHknun y = logax paBHa ...:

a)(-L,+ )

0) (- )+

B) (- ;1)

8. Uemy paBeH norapugm mMpou3BeIeHHs MOJIOKUTEIBHBIX COMHOKUTEIEH:
a) cymMMe JIorapu()MOB 3TUX COMHOKUTENEH +

0) pa3HOCTH JIOTapru(PMOB ITHX COMHOKHUTEIICH
B) 4YaCTHOMY JIOTApU(MOB ITUX COMHOKUTEICH

...0,a#1:

9. Kak Oyner BeIrsiieTs ypaBHeHue logs(2x-5) = log3x mocie mpuMeHEeHHs TOTCHIIMPOBAHMS:

a) logax —1=2

0) loga(2x-1) =2 +

B) loga(2x-1) = 2

10. Kakoro meToja pemieHust JorapuMUUecKux ypaBHEHHU He ObIBaeT:
a) IPUMEHEHHs OCHOBHOTI'O JIOTapU(PMUIECKOTO TOXKIECTBA

0) MeTo1a BBEJCHHSI HOBOI epeMeHHON

B) METO/Ia MPEBPAICHNUs JOTapu(PMOB B IeCATUUHBIE 1pOOH +

11. B xakux ciydasx MOXKHO yOpaTh JIorapu(pMbl U3 YpaBHEHUS:

a) ecliu B JIEBOW U MPaBON YaCTAX ypaBHEHUS OJIMHAKOBBIE OCHOBAHUS +
0) eciy B JIEBOW U IIPAaBOM YaCTAX YpaBHEHUsI pa3Hble CTENIEHU

B) €CJIM B JIEBOHM M MIPABOM YacTAX YpaBHEHUS UMEIOTCS OJJMHAKOBBIE CTETIEHU
12. Kem Obuta u3o0OpereHa jorapupmMudeckas TuHeHKa:

a) Onmynnaom ["aatepom +

0) Bunbrensmom JleiOuuiiem

B) beprapaom Pumanom

13.logs(x —4)=2mpux =...:

a) 29 +

0) 16

B) 11

14. Kakoe o01iee ocHoBaHUe uMeeT ypaBHeHue loggl6 + l0gsd = 2:

a) 8

0) loga

B) logs+
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15. log...125 =3:
a)5+

0) 8

B) 2

Tema 5.5

Pemenne TpUroHOMETpUYECKUX ypaBHEHUN

1. PemmieHneM Kakoro M3 HIKE MEPEUUCICHHBIX YPAaBHEHUHN SIBISIETCS TAKOM OTBET X = 27k:
a)cosx=1+

0)sinx =0
B)ctgx =1
2. [IpocredimmMu TPUTOHOMETPUUYECKUMHU YPABHEHUSIMHU HA3bIBAIOT ypaBHEHUS BUIA:
a)cosa=x

0)cosx=a-+t
B) cos X = bx

3. Pemnre ypaBHeHHUE COs X = \ 3/2:
a) X =+m/3 + 2nk

0) x ==+ 2n/3 + 2nk

B) X = +m/6 + 21k +

4. IIpocTedIMMHU TPUTOHOMETPUYECKUMH YPaBHEHUSIMH HAa3bIBAIOT yPaBHEHHS BU/IA:
a)tgx=a-+

0)tga=x

B) tg X = bx

5. Pemnre ypaBHeHHE COS X = ~2/2:
a) x =—m/4 + nk

0) x = 3n/4 + nk

B) X =+ 3m/4 + 2nk +

6. IIpocTelInMu TPUTOHOMETPHUUECKUMH YPAaBHEHHSIMU Ha3bIBAIOT ypaBHEHUs BUAA:
a)ctga=x

O)ctgx=a+

B) ctg X = bx

7. Pemnre ypaBHEHHE tg X = V3/3:
a)x =mn/3 +nk

0) x =+m/3 + 2nk

B) X = /6 + nk +

8. «a» B TPUTOHOMETPUIECKOM YPaBHEHUH:
a) IPOM3BOJILHOE YHCIIO +

0) OCHOBOTIOJIATAIOIIIEE YHUCIIO

B) 3HAKOBOE YHUCIIO

9. Pemure ypaBHeHue sin x = 0:
a) x =1+ 2nk

0) x =2nk

B) X =7k +



10. PermieHne TpUroHOMETPUYECKOTO YPABHEHUSI COCTOUT M3 ... ATANOB:
a) Tpex

0) nByx +

B) YETHIPEX

11. Haiitu kopau ypaBHeHHUd cos(X)=1:
a) 0+ 2w +

6)0

B) 1

12. OnuH U3 3TanoB peleHus: TPUrOHOMETPUYECKOTO YPAaBHEHHUS:

a) npeoOpa3oBaHue YpaBHEHUS JUIs ITOJyYEHHS €r0 CJI0KHOI0 BUA

0) nmpeoOpazoBaHye ypaBHEHHS I OTYUYCHHUS €r0 MPOCTEeHIero Buja +
B) PELIEHHE MTOJIYYEHHOI'O CJI0)KHOI'O TPUTOHOMETPUYECKOTO YPABHEHMUSI

13. TpuroHomeTpu4ecKkoe ypaBHEHUE:

a) TpUroHoMeTpuyeckas (PyHKIMS C HEU3BECTHBIM B KaUeCTBE apryMeHTa +
0) cos(x)=1

B) ypaBHEHUS, HE TPeOyIOIIMe HUKAKUX [TPeoOpa3oBaHuM

14. OnuH U3 3TaNnoB pelieHus: TPUTOHOMETPUYECKOTO YPAaBHEHHUS:

a) pelIeHUE TIOJTYYEHHOTO CI0KHOTO TPUTOHOMETPHYECKOTO YPaBHEHUS

0) mpeoOpazoBaHre ypaBHEHUS JJIs IOJyYEHUS €T0 CII0KHOTO BUA

B) PEUICHHE MMOJIYICHHOTO IIPOCTCHINIEr0 TPUTOHOMETPUICCKOTO YPAaBHCHUS +

15. 90 rpanycos:

a) w2 +
0) n/4
B) /6
KonTpoabHasi padora no teme «YpaBHeHHsI H HepaBeHCTBa»Ned
1 éapuanm
1. Pemmre ypasmenme V X — 3=X-5
5-3x
1
2. Pemmre ypaBHEHUWE| ~ =128

2
3 Pemmre HepaBeHCTBO 3 —-7-3* <54,
7% = 49,

4. Pemmnre cucreMy ypaBHEHUN 5XY —125.

W

peanre spasnene 1093, (X? = 3%) = =1

6. PemmuTe HEpaBEeHCTBO Iog3 (X +1) =< Iog3 (5 - X) .
log, x—log, y =3,

7. PemmTe cucteMy ypaBHEHHI lo 96 (X + 4y) — 2.
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Pemure

Penmute

Pemure

Pemnute

Pemnmute

Penmute

Pemute

Pemute

Pemmure

Pemute

Pemute

Pemute

Pemute

Pemmre

Pemure

Pemute

Pemute

2 sapuanm
ypaBHEHHE X+5=X _1.

2X+7 1
ypaBHEHHE _ 125"

nepasencreo 2% —5-2* > 48
6" =216,
CUCTEMY ypaBHEHHI 9%y =81
ypaBHEHHE |Ogg(X2 -+ 8X) =2
HEpPaBEHCTBO Iog% (X +11) = Iog% (7 T X) :

log, x—log, y =1,
CUCTEMY YpaBHECHUH |Og4(X + 7y) — 3.

3 eapuanm

ypasuerne vV X +4 = X —2

1 3-2x
ypaBHEHHE (5) =243

HCPaBCHCTBO 5X+1 - 3 ° 5X g 50
2" =32,

CUCTEMY YPAaBHCHMMU 4*Y = 256.

ypaBHEHHE |Og% (X2 o 4X) — _1.

nepasencrso 109, (X +7) =100, (3—X) .
log, x—log; y =3,
CUCTEMY YpaBHEHUU |098 (X + Sy) — 2.

4 sapuanm
ypaBHEHHE X—2 = X_4.

3x+12 1

yYpaBHEHUE 2—16 .

2
HEPaBEHCTBO 47 —-9.4* =28
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57 =625

4. Pe € CHUCTE aBHEHUH .
IIATE CUCTEMY ypPaBHEHUM XY — 243,

5. Pemmre ypaBHEHUE |092(X2 + 7X) =3,
lo X+5)=>1lo 9—x
6. PemmTe HEepaBEeHCTBO g % ( ) g % ( ) :
log, x—log, y =1,
7. P i
CHINTE CUCTEMY YypaBHEHHI |ng (X + 9y) — 6.

OTBETHI
Ne 3aganus 1 BapuanTt 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 7 4 5 6
2 4 -5 4 -5
3 (03] [4;+90) (-032] [1+90)
4 (-1;-3), (3;1) (1;2), (2;1) (1;4), (41) (-1;-5), (5;1)
5 -1, 4 -9;1 -1;5 -8; 1
6 (-1;2] [-2,7) [-2:3) (-5:2]
7 (24;3) (36;4) (54;2) (28;4)

Kpurepun onenku:

- OLIEHKA «3» BBICTABJISIETCS 3@ MPAaBUWIIbHOE PeLIeHNE 33aJaHuii;

- OLICHKA «4» BBICTABIISIETCA 3a IIPaBUIIbHOE pelIeHUE 4-5 3a/1aHui;

- OLIGHKA «5» BBICTABJISIETCA 3a MPABUIIbHOE peLleHUEe 6-7 3alaHui.

B 0co0pIx citydasx mpernoaaBareiab MOXKET U3MEHUTh OLIEHKY, YUUThIBas IPAaBUIbHBIA X0/
MBILUIEHUS U OJYYEHHBIM HENMPaBUIIbHBIM OTBET B pe3yJibTaTe HE3HAUUTEIbHONW OLIMOKH.
Pazpnen 6.
DJIeMeHTbI KOMOMHATOPHUKH, CTATHCTHKH M TEOPHH BEPOATHOCTEH

Tema 6.1
[IpaBuna npowusBeneHus. PemieHne KOMOMHATOPHBIX 3a4ady METOAOM Iepebopa M MO MpaBUILy

YMHOXEHUS

Tema 6.2

OcCHOBHbBIE OHATHS] KOMOMHATOPHUKH.

[lepeuncnure oCHOBHBIE 3a/1a4ll KOMOWHATOPUKH.

Yro HazbIBaeTcs n- GpakTopuaiom?

Urto Ha3bIBaeTcs NepecTaHOBKaMH?

UYro Ha3pIBacTCs EPEMEILIEHUAMU ?

Uro Ha3bpIBaeTcs cOueTaHUsAMU?

Tema 6.4

®opmyna Ounoma HeroToHa

1)Uro n3yuaet komOuHaTOpUKa?
2)Kakue Buabl COETUHEHHUH UITN BBIOOPOK BaM U3BECTHBI?

3) Otranats kpoccBop «KomOuHaTOpHKa»

Tema 6.6

CoOpbiTus1. Onpenienenne BepoITHOCTH COOBITHS

1. Kaxk ¢popmynupyercst Teopema CI0KEHUsI BEpOATHOCTEN?
2. Yemy paBHa CyMMa BEpOSITHOCTEN MPOTHUBOMOIOKHBIX COOBITHI?
3. B kop3uHe 5 OenbIx, 3 4YepHBIX B 7 MOJIOCATHIX IapoB. YeMy paBHA BEPOSATHOCTH JOCTATh HAYTA]]

OJTHOLIBETHBIN 111ap?

arONE
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4. Yrto Ha3BIBAETCS YCIOBHOM BEPOSATHOCTHIO?
5. Kak popmynupyercs TeopemMa yMHOKEHHS BEpOSTHOCTEH?

KonTpoubnas padora NeS

Bapuant Nel

Ne

B()l'[pOCLI / BapuaHTbI OTBE€TOB

bl

OTBer

1

['pynna cTyneHToB J0KHA CIaBaTh SK3aMEHbI Mo 5 aucuuiinHaM. CKOJbKUMU

crmoco0amMu MOKHO COCTaBUTh PacCliuCaHuc 9K3aMEHOB?

1) 24

2)5

3) 120

41

3
Brrunciure A 10

1)72

2) 280

3) 720

4) 120

Brruncimure C g

1) 56

2) 6720

3) 336

4) 65

2

2
Breruncimire C Pl C 26

1) 20

2) 22

3) 24

4) 26

6 2
Brruncnure A 8 | 10

1) 222

2) 224

3)226

4) 228

Bapuaut Ne2

Ne

BOl'lpOCLI / BapuaHTbI OTBETOB

bl

OTtBer

1

CxoJIbKUMU crtoco0aMu MOTYT 6 YEJTOBEK CTaTh B OUEPE/b K TeaTpaJbHOU Kacce?

1) 40320

2) 5040

3) 720

4)8

4
Brrunciure A 9

1) 362880

2) 126

3) 720

4) 3024

Brrauciure C 170
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1) 56

2) 120

3) 403200

4) 30240

3

4 3 _
Brerunciure C 0 C 15

1) 20

2) 422

3) 685

4) 26

5 Brruncnure A ; A 130

1) 1814400

2) 181440

3)907200

4) 228

Bapuant Ne3

Ne|  Bomnpocsl / BApMaHTBI 0TBETOB OtBer
bl

1 ['pynmna cTyneHToB JA0HKHA ¢laBaTh dK3aMeHbI Mo 3 nucuuiuinHaM. CKOJIBKUMU
croco6aMy MOKHO COCTaBUTh PACIIUCAHUE YK3aMEHOB?

1)5

2)33
3)6 3

4) 10

2 Brruncinre A 130

1)720

2) 280 1

3) 72

4) 120

7
3 Borunciare C |

1) 120

2) 56

3) 30240

4) 403200

4 Berunciaute A g A 120

1) 228

2) 224

3)226

4) 222

5 3 3
Brrunciure C 20 C 15

1) 20

2) 685

3) 422

4) 26

Kpurepun onenkmn:
BrinosiHeHO npaBuUiIbHO MeHee 3 3aaHus — «2», 3 3amaHus — «3», 4 3agaHus — «4», 5 3a7aHul —
«5».

KontpoabHas padora Ne6




Ba

uant Nel

Ne

Bonpocsl / BApHaHTHI 0TBETOB

bl

OTBer

Yenosek 3a0bul Be mociegHue HUGPHI B IMIECTU3HAYHOM TelepOHOM HOMEpe,
IOMHHUT TOJIKO, YTO OHHM OBUTM HEOAWHAKOBbIE M HedeTHbIe. CKOJIBKO TaKHX
TeJIe()OHHBIX HOMEPOB MOXKET OBITH?

1) 20

2)5

3) 14

4) 10

C mnepBoro cranka Ha cOopky mnocrynaer 30% H3roTOBIEHHBIX AETajei, co
BTOporo — 40%, a c tperbero — 30%. BepoaTHOCTh M3rOTOBIIEHUS OpaKOBaHHOM
JeTanu I KakJoro craHka paBHa cooTtBercTtBenHo 0,03; 0,01; 0,05. Haiitu
BEPOSTHOCTH TOTO, UTO Hay/layy BbIOpaHHas JAeTajb OKa3anach OpakoBaHHOM.

1) 0,36

2) 0,28

3) 0,028

4) 0,036

W3 gucen 2, 3, 4, 5, 6 ogHOBpeMeHHO BBIOMparOT Tpu. Haiinure BeposSTHOCTH
TOT0, YTO CYIIECTBYET MPSIMOYTOJIbHBIN TPEYrOJIbHUK C TAKUMH CTOPOHAMH.

1)0,1

2) 0,2

3) 0,01

40,3

Ba

uanT No2

Ne

Bonpochl / BapuaHTHI 0TBETOB

bl

OTtBer

C mnepBoro cranka Ha cOopky moctymaer 30% HM3rOTOBICHHBIX JAETalied, CO
BTOporo — 40%, a ¢ tperbero — 30%. BeposTHOCTh M3roTOBICHHUS OpakOBaHHOMN
JeTanu I KaKJIOoro craHka paBHa cootBerctBeHHo 0,03; 0,01; 0,05. Haittu
BEPOSITHOCTH TOT0, YTO Haylauy BbIOpaHHAs JieTalb OKa3anach OpaKOBaHHOM.

1)0, 028

2) 0,0028

3) 28

4)0,3

B xoxkeliHOM TypHUpe yyacTBYIOT 6 komaHa. Kaxaas komaHa 10JKHa ChIrpaTh
C K101 oHy urpy. CKOJIBKO UT'p CBITPAHO B TYpHHUpE?

1) 30

2) 15

3)6

4) 12

N3 gucen 2, 3, 4, 5, 6 omHOBpeMEHHO BBIOMparOT Tpu. Haliaure BeposATHOCTH
TOT0, YTO CYHIECTBYET TPEYTOJbHUK C TAKUMHU CTOPOHAMHU.

1)0,8

2)0,7

3) 0,4

4) 0,07

Bapuant Ne3

NQ‘

Bonpocsl / BApuaHTHI 0TBETOB

OTBer
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bl

1 C mnepBoro cranka Ha cOopky moctrymaeT 30% WH3rOTOBIEHHBIX AETajeil, co
BTOoporo — 40%, a ¢ tperbero — 30%. BeposTHOCTD M3roTOBICHHUS OpaKOBaHHOMN
JeTany Il Kaxjaoro cranka paBHa cootBercrBeHHo 0,03; 0,01; 0,05. Haiitu
BEPOSITHOCTH TOTO, YTO HAylauy BEIOpAaHHAS JieTalb OKa3anach OpPaKOBAHHOM.

1)0,8

2) 28 3

3) 0,028

4) 0,28

2 Yenosek 3a0bul Be mociegHUE HUGPHI B MIECTU3HAYHOM TelepOHOM HOMEpe,
IOMHHUT TOJIKO, YTO OHHM OBUTM HEOAWHAKOBbIE M HedeTHbIe. CKOJIBKO TaKHX
TeJIe()OHHBIX HOMEPOB MOXKET OBITH?

1) 25

2) 20 2

3)9

4)6

3 N3 aucen 2, 3, 4, 5, 6 omHOBpeMeHHO BbIOMparT Tpu. HaliguTe BEpOATHOCTH
TOT0, YTO UX MPOU3BEIECHHUE KPATHO 3.

1)0,8

2) 0,09

3)0,9

4) 0,008

Kpurtepun onenku:
Brinonneno npaBuiibHO MeHee 1 3amanus — «2», 1 3aganue — «3», 2 3amganus — «4», 3 3agaHusd —
«5».

Paznea 7. IlpsiMble U JIOCKOCTH B IPOCTPAHCTBeE.
Tema 7.1
OcHoBHbIE NOHATHUS cTepeoMeTpuu. [IpsiMbie B TpocTpaHCTBE
Tema 7.2
B3anMHOe pacnionoxeHue npsMou U IMII0OCKOCTH
1. Tlepeuncnure OCHOBHbIE aKCHOMBI CTEPEOMETPUU U UX CIIEICTBUS.
2. Kakwue npsMbie B IpOCTPaHCTBE HA3BIBAIOTCS MaPAIUICITHHBIME?
3. aiite ompeneneHue napauielbHOCTH IPSIMOM U MIIOCKOCTH B IPOCTPAHCTBE.
Tema 7.3
[TapannenpsHOCTb U NEPIEHAUKYIIPHOCTD IIIOCKOCTEN
Tema 7.5
[lepnieHIUKYIAPHOCTD MPSMON U IIIOCKOCTH
1.Kakue npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS CKPELIUBAIOLIUMUCS?
2.Y10 Takoe yros Mexay CKpeIUBAOIIUMUCS IPSIMBbIMU ?
Tema 7.6
Ilepnennukynsp u HaknoHHas. TeopeMa o TpEX NEpIEHIUKYIIApax
[aiite onpenenenne NepreHIuKyIIpHOCTH NPSIMOU U IJIOCKOCTH B IPOCTPAHCTBE.
Yro Takoe nepneHuKyisp?
Yo Takoe MpoeKIus MpsIMOM Ha INIOCKOCTh?
Kakue minockocTu B IpOCTPaHCTBE HA3bIBAKOTCS MEPIEHANKYIIPHBIMU ?
Urto Takoe ABYrpaHHbIN yron?

asrLONE

KonTpoabnas padora Ne 7




no teme: «IllapajasieJbHOCTH MPSAMBIX U IJIOCKOCTEN»
Bpemst BoinosHenusi: 90 MuHyT

Bapuant Nel
A1.BbiGepu BEpHBI OTBET:
I.  IInockocTh, MPUTOM TOJIBKO OHA, MPOXOIHUT HYEPE3 ...
a) mo0ble TPU TOUKH, HE JIeXalllie Ha OJHOU MPsIMO;
0) 1r00BIe TPU TOYKH, JIEKAIIUE HA OJHON TPSAMOIA;
B) JTIO0OBIC TPH TOYKH.

I1.  II10CKOCTh, MPUTOM TOJBKO OJIHA, IIPOXOJIUT Yepes ...
a) JIBe MepeceKarouuecs mpsiMeble;
0) IBe CKpEIIUBAIOIINECS TIPSIMBIC;

B) OJIHY IIPSIMYIO.

I11.  Ecnu nBe Touku npsiMOi IpUHAJIEkKAT INIOCKOCTH, TO IIpsIMast
a) JIEXKUT B IUIOCKOCTH;
0) mepecekaeT II0CKOCTh;
B) MapaJulebHa IIOCKOCTH.

A2.BpiGepu Bce BepHBIC OTBETHI:

. OcHOBHBIME (UTypamMH B CTEPEOMETPHUH SIBIISIOTCS:
a) Kyo0;
0) Touka,
B) JIy4;
I') TPEYTOJIbHUK;
1) IpsiMast;
€) IIOCKOCTb.

1. Ha pucynke 1 ckpemuBatonumucs sipistorcs npsambie (T.K i
npuHauiexxut AM, T.E npunamnexutr MB):
a) KE u BC;

6) KE u AB;

B) KE u MC;

r) KE u AC;

n) KE u AM.

I11.  Ha pucynke 1 mnockoctu AMB npunaanexar Touku
a) M;

0) A;

B) K;

r)E.

Puc. 1

A3.Ecnu yepe3 1Be mapajuieibHBIE MPSMBbIE TPOXOIAT TEPECEKAOIINECS TIIOCKOCTH, TO JIMHUS
UX NepeceueHust
a) mapajuieNibHa KaKJI0H M3 IBYX NPSIMBIX HIIH COBIAIAET C OJJHON U3 HHUX;
0) mepecekaercsi X0Ts ObI ¢ OTHON U3 3TUX MPSIMBIX;
B) CKpEIIUBAETCS XOTS OBl C OJTHOM U3 MPSMBIX.

A4.KakM MoeT ObITh B3aMMHOE PACIIOJIOKEHHE JBYX IPSMBIX, €Clii 00€ OHM HapasuieiabHbl
OJIHOM mmockocTn?
a) TOJBKO TapALICTHHBI,
0) Bce cily4an B3aMMHOI'O PACHOJIOXKEHHUS;
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B) TOJIBKO CKPEIIMBAIOTCS,

I') TOJIbKO TIEPECEKAIOTCS. .
AS.B terpasape JJTABC Touka M nexur Ha pebpe AJl, a

touka K Ha pebpe [IB (puc. 2). Touka mepeceueHus M

npsimoii MK u mnockoctu ABC nexut Ha npsMoit. ..
a) BC; K
0) AB;
B) AC;
r) AC. & B

B1. OcnoBanune ADtpanenmu ABCD nexur B MIOCKOCTH 0.

UYepes Touku B u C mnpoBeneHsl mnmapaienbHbE MPSMBIE, ¢ Puc.?2
IepeceKaroIye II0CKOCTh o B Toukax E u F cooTBeTcTBEHHO.

a) KakoBo B3auMHoOe pacmosoxenue npssmMoeixEF u AB?

6) UeMy paBeH yroa Mexay npsmeiMuEF u AB, ecin £LABC =150°9
OTtBeT oboCHYiiTE.

B2. Ilpsmbie a u b nexaT B mapaJiIeIbHBIX MJIOCKOCTIX o U 3. MOTyT 11 3TH NpsSIMbIE OBITh:
a) mapaJjieIbHbIMHU;

0) CKpEIIUBAOIIUMUCS

ChenaiiTe pUCYHOK TSI KQXKIOTO BO3MOYKHOTO CTyyvasl.

B3. Yepes Touky O, nexaniyro Mexay mapaieibHbIME IJIOCKOCTSAMHE o U 3, IpOBe/eHbI npsiMbie | u
m. [Ipsmast | mepecekaer rockoctu o v f B Toukax 1 u A2 COOTBETCTBEHHO, IpsiMasi m — B To4kax Bl u
B2. Haiigute nnuny orpeska A2B2, eciiu 1B1 =12 em, B10:OB2 =3 : 4.

C1. MWMzobpasute mnapamrenenunenq ABCDAIB:1CiD1 u mocrpoiite ero cedeHHE ILIOCKOCTHIO,
npoxomsmuiei yepe3 Touku M, N u K, sBnsrommecs cepenunamu pedep AB, BC u DD,

C2. Jlan mpoctpancTBeHHbIH 4deThipexyroidbHuK ABCD, B kotopom mmaronamu AC u BD pasHbL
CepennHBI CTOPOH 3TOT0 YETHIPEXYrOJIbHUKA COEIUHEHBI ITOCIEA0BATEIBHO OTPE3KAMH.

a) BelnosnHKTE pUCYHOK K 3a/1a4e.

6)* Jlokaxxute, 4TO MOJYyYEHHBIH YEThIPEXYTOJIbHUK — POMO.

Bapuant Ne2

Al. Bri0epu BepHbIil OTBET:
. [TnockocTh, IPUTOM TOJIBKO OAHA, MPOXOAMUT YEPE3 ...
a) MPSAMYIO;

0) IpSAMYIO U HE JIeXKAIyI0 Ha HEH TOUKY;

B) MpPSMYIO M JIEXKAIyl0 Ha He TOUKY.

1. I110cKOCTB, MPUTOM TOJIBKO OJIHA, MPOXOIUT YEPE3 ...
a) IB€ CKPEeIMBAIOIINECS PSIMBIE;
0) aBe mapaelnbHbIe IPSMBIE;

B) MpPSMYIO U JIeXKAIyIO Ha HEW TOUKY.

I1l.  Ecnu npsiMast ¥ mI0CKOCTh UMEIOT TOJIBKO OJTHY OOIIYIO0 TOUKY, TO TIpsiMas ...
a) TIePeCceKaeT TIOCKOCTb;
0) JEXUT B IMJIOCKOCTH;
B) MapajiesbHa MI0CKOCTH.
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A2. BribGepu Bce BepHBIC OTBETHI:
. OcHOBHBIME (UTypamMH B CTEPEOMETPHUH SIBIISIOTCS:
a) KyoO;
0) Touka;
B) JIy4;
I') TPEyroJIbHUK;
1) TpsMas;
€) IJIOCKOCTb.

Il.  Ha pucynke 1 ckpemmBarOIIMMUCS SIBJISIOTCS NPSMBbIE K
(t.M npunagnexut AK, 1. P npunagnexur KC):
a) AB u MP;
6) AC u MP; i
B) AB u MP;
r) AK u MP;
n) AC u KB.

I11.  Hapucynke 1 nnockoctu AKB npunamyiexar Touku

a) M;

0) P; Z Pmec. 1
B) B;

r) C.

A3. BriOepute BepHOE yTBEPKICHHE:

a) /IBe npsMble Ha3bIBAIOTCS MAPAIIEIBHBIMU, €CJIM OHU HE UMEIOT OOIIUX TOYEK;
0) 1Be mpsMBbIe, TapaJlIeNIbHbIC TPEThe MPSIMOi, TapayIebHBL;

B) JIBE MPSIMbIE, IEPIICHIUKYIIAPHBIC TPEThEU MPSIMOM, MapasiieIbHbL;

F) €CJIK YTJIBI paBHBI, TO UX CTOPOHBI COOTBETCTBCHHO COHAIIPABJICHBI.

A4. KakuM MOXET ObITh B3aUMHOE PACIIOJIOXKCHHE MPSIMBIX @ U D, eciu mpsimast @ JIS)KUT B IJIOCKOCTH
a, a psiMas b mapasuiensHa 3To# MI0CKOCTH? M

a) mapaJuiesIbHbl UM TIepeceKaroTcs;
0) CKpEIMBarOTCs UK TIEPECeKatoTCs;
B) MapaJuieIbHbI HJIA CKPEIUBAIOTCS;
T') OTPEIEIUTh HENb3.

AS. B rerpasipe MABC touka O nexut Ha pebpe MC, a Touka

Ha peOpe MB (puc. 2). Touka nmepeceuenus npsmoit OK wu
mwiockoctd ABC nexut Ha npsamMoit ... A
a) AC;

0) AB;

B) BC;

r) AM.

B1. Tpeyronsauku ABC u ADC nexar B pa3HbIX IUNIOCKOCTSX U UMEIOT o01ryto cropony AC. Touka P
- cepeauna ctopoHsl AD, Touka K — cepeamnna croponst DC.
a) KakoBo B3anmMHoe pacronoxkenue npsmoix PK u AB?

6) Uemy pasen yron Mexay npsameivu PK u AB, ecin £4BC = 40° y £BCA =80° 9
OTtBet 0boCHYIITE.

B2. [IlIpsimbie a u b nexar B nepecekarnmxcs IIOCKOCTAX 0. ¥ B. MOTYT JIH 3TH psSIMBbIe OBITh:
a) mapajieIbHbIMU;
0) CKpeIrBarOIIIMUCS?
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CnenaiiTe pUCYHOK ISl K&KIO0TO BO3MOKHOTO CITyYas.

B3. UYepes touky O, He JexaIyo MEXKIy MapauieIbHBIMK IOCKOCTAMU o U 3, TPOBEACHBI MPsMbIC |1
m. [Ipsmas Inepecekaer mockocT o 1 3 B Toukax 1 1 A2 cOOTBETCTBEHHO, IpsiMasi M — B Toukax Bl u
B2. Haitgute nmuny orpeska 1B1, eciin A2B2 =15 cm, OB1:OB2 =3 : 5.

C1. Mzobpasute terpasrap DABC u mocTpoiiTe ero ceueHue miocKoCThI0, MPOXOIsIIei yepe3 Touku M
u N, sBsommecs cepequnamu pedep DC u BC, u Touky K, Takyio, uto K € DA AK:KD =1:3,

C2.  Jlan mpoctpanctBenHblii yetbipexyronbHuk ABCD, M u N — cepenunsl cropon AB u BC
COOTBETCTBEHHO, E ECD' Ke DA’ DE : EC =1: 2’ DK:KA=1: 2

a) BelnmosiHUTE PUCYHOK K 3a/1ay4e.
0)* Jlokaxwure, uto yeTbipexyronbHuk MNEK — Tpanerusi.

Bapuant Ne3

Al. BriGepu BepHBIii OTBET:
l. [110cKOCTB, IPUTOM TOJIBKO OJIHA, MPOXOJUT YEpE3 ...
a) MPSAMYIO;

0) TpSAMYIO U HE JISKAIYI0 Ha HeW TOUKY;

B) MPSMYIO U JISXKAIYIO Ha HEW TOUKY.

1. [110cKOCTh, MPUTOM TOJIBKO OJIHA, MPOXOIUT Yepe3 ...
a) JIBe CKPEIIMBAIOIINECs TPSMBIC;
0) JIBe MmapajuieIbHbIE TIPSIMbIC;

B) MPSAMYIO U JIEKALI[YIO Ha HEH TOUKY.

I1l.  Ecnu npsiMast ¥ mI0CKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, TO IIpsiMasi ...
a) MepeCceKaeT MI0CKOCTh;
0) JICKHT B INIOCKOCTH;
B) MapajiesibHa MIOCKOCTH.

A2. BriGepu Bce BepHbIE OTBETHI:
. OcHOBHBIMH (QUrypamMH B CTEPEOMETPHUH SIBIISIOTCS:
a) KyoO;
0) Touka;
B) Iy
I') TPEYTrOJbHUK;
1) mpsimas;
€) IIOCKOCTb.

Il.  Ha pucynke 1 ckpemmBamOIUMUCS SBISIOTCS MpsSIMbIe
(.M npunagnexut AK, 1.P npunannexur KC):

a) ABu MP; |

6) AC u MP;

B) AB u MP;

r) AKu MP;

n) AC u KB.

I11.  Ha pucynxke 1 mnockoctu AKB npunamiexar Touku
a) M; C
0) P
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B) B;
r) C.

A3. Ecnu uepe3 nBe mapajuieNbHbIE MPSMBIE MPOXOAAT MEPECEKarOIUECs MIOCKOCTH, TO JIMHUS HX
nepeceyeHust

a) mapajJiesibHa KaKJ0U U3 ABYX MPSAMBIX WM COBIAIAET C OJHOW U3 HUX;

0) mepecekaeTcst XOTs ObI C OJTHOM U3 ATUX MPSMBIX;

B) CKpELLIMBAETCS XOTS ObI C OAHOM U3 IPSIMBbIX.

A4. KakuM MOXET ObITh B3aUMHOE PACIIOJIOKCHHE MPSIMbBIX @ U D, eciu npsimasi @ JIS)KUT B IJIOCKOCTH
a, a psiMas b mapasuiensHa 3To# MI0CKOCTH?

a) mapajIeNIbHbI WA IEPECEKA0TCS;

0) CKpEIIMBAIOTCS UM TIEPECEKaOTCS,;

B) MapaJlIeIbHBI WM CKPEIIMBAIOTCS;

T') ONIPENIEIIUTh HEIb34.

|

A5. B rerpasape JJABC touka M nexut Ha peOpe A/l, a Touka K Ha
pedpe JIB (puc. 2). Touka nepeceuenus npsmod MK wu mmockoctu
ABC nexuT Ha IpsSIMOH. .. M
a) BC;
0) AB; K
B) AC;
r) AC.

N B
B1.  Tpeyronbauku ABC u ADC nexaT B pa3HbIX IJIOCKOCTSIX U
umeroT oburyto ctopony AC. Touka P - cepennna croponst AD, Touka e

K — cepenuna croponsl DC.
a) KakoBo B3anmHOe pacrionoxenne npsameix PK u AB?

6) Uemy pasen yron Mexxay npsmeiva PK u AB, ecin £4BC = 40° y £BCA =80" 7
OtBet o0ocHyiiTe.

B2. [Ipsmbic a u b iexar B mapaJuiebHBIX ITIOCKOCTSAX O ¥ 3. MOTYT JIM 3TH NIPSIMBIC OBITh:
a) MmapasuIeIbHBIMU;

0) CKpEIMBaIOIIUMUCS

CrenaiiTe puCYHOK JJIsl KQJKIOTO BO3MOYKHOTO CITydasl.

B3. Uepes Touky O, He JSKaIIYI0 MEXIY MapaIeIbHBIMU IJIOCKOCTSIMHU 0L U [3, IpOBEICHBI IpsiMbie |u
m. Ipsimast lmepecekaet mIockocTH o ¥ 3 B Toukax 1 u A2 cOOTBETCTBEHHO, IpsiMast M — B Toukax Bl u
B2. Haiinute nnuny orpeska 1B1, ecmu A2B2 =15 cm, OB1:OB2 =3 : 5.

Cl. UzoOpasure mapamenenumneq ABCDAI1Bi1Ci:D:1 w moctpoiite ero cedeHHWe ILIOCKOCTHIO,
npoxoasauiei yepe3 Touku M, N u K, sBnstomuecs cepenunamu pedep AB, BC u DD,

C2.  Jlan npoctpanctBeHHbIH yerbipexyronisHuk ABCD, M u N — cepenunsl cropon AB u BC
coorBercteenno, E€CD KeDA DE:EC=1:2 DK:KA=1:2

a) BelmonHuTE pUCYHOK K 3a/1a4e.
6)* Hokaxwure, uro yetbipexyroibHuk MNEK — tpanerus.
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ITaJI0H OTBETOB:

Al | A2 A3 | A4 | A5 | Bl B2 B3 |Cl |C2
1 BapuaHT a)
ha 1)6,1,e napajuiesibH | a) 1a
ggz 2) a 0 a BI 0) na 16
0) 150°
2 Bapuanrt | 1)0 1)o,0,e
p 2§a 2§a ]il;[ s s la a) ckpemi-cs | a) 1a 9
3a | 3as 0) 60 0) na
3 BapuaHT 1)0,1,¢
l)a | 2)a,Bn
2)a | 3)aB
3)a a B a a) ckpem-ca | a)ga | 9
0) 60° 0) na

Kpurepun oueHku:

1) ontenka «5» cTaBUTCS, €CITM BEPHO BBINMOIHEHO 86%-100% npeiaraeMbix 3a1aHui;

2) oreHKa «4» CTaBUTCS MPHU IPABUILHOM BBIIIOTHEHUHN HE MeHee 76% mpeiaraeMbIx 3aJaHHii;
3) oueHKa «3» CTaBUTCSl, €CJIM BBIIIOJHEHO HE MeHee 61% npeayaraeMbIX 3a/1aHu;

4) oreHKa «2» - CTAaBUTCS, €CJIM BBINOJHEHO MeHee 60% rpeiaraeMbIX 3aaHui.

KontpoabHnas paGora Ne8
no teme: «IlepneHAuKyYJISIPHOCTH NPAMBIX M IJIOCKOCTE
Bpems BpinosiHenusi: 90 MuHYT

Bapuanr Ne 1

Al. 3akoHUHTE TPEIOKEHHE, YTOOBI MOMYUUIIOCH BEpHOE yTBepkaeHne. CaenanTe pucyHOK.

1. JIBe nmpsiMble Ha3bIBAIOTCS MEPIICHIUKYIIAPHBIMU, €CIIN. ..
2. Ecny miockocTs neprneHauKyIIsspHa OQHOU U3 IBYX NapaljIebHBIX IPAMBIX, TO OHA ...
3. Ecnu 1Be IIIoCcKOCTH NEepHeHANKYIIAPHBI IPSIMOW, TO OHH. ..

A2. OTBeThTE Ha BOIIPOC.

CKOJIBKO MNEPNECHAUKYIIAPOB MOKHO IMTPOBECTU YCPE3 JAHHYIO TOYKY K JTaHHOM HpHMOﬁ Ha IJI0CKOCTHU?

C1

A3. Ha pucynke nu3obpaxeH Kyo ABCDA,B,C, Dl. g
Brimummure. “ -
DCC
1. Pebpa, neprieHAUKYIApHBIE MIIOCKOCTH ( 1).
2. IInockocTty, NEpIEHUKYIISIPHBIE PeOpy BBl. B e
A - D
A4, Vicions3ys cumBonsl L u ” , 3aIMILNUTE KaK PACIIOJIOKEHBI IIpsAMas
MJIOCKOCTH (puc.). Jlokaxure.
1. ¢C , DCB
2. D,C, u DCB
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A5. AB La (D 1la, Bea , Dea , AB =CD | KakoBo B3anuMHOE TI0JIOKEHHE psMOit AC y
mIockocT & ? OTBET 00OCHYHTE.

B1. [Inaronans kyOa paBHa 6 cM. HaliguTe:
a) pedpo kyoa;
0) KOCHHYC yria MEeXAy JUaroHalbio Ky0a U MI0CKOCThIO OJHOM U3 TpaHeil.

C1. Croporna AB pomGa ABCD papua @, oxun u3 yrios pasen 60°. Uepes croporny AB mposenena
a

IUIOCKOCTh & Ha PacCTOSHUH 2 or Touku D.
a) Haitnure paccTostHuEe OT TOUKHU C 1o miockoctn @ ;

6) ITokaxxuTe HA PUCYHKE JIMHEiHbIH yron apyrpanHoro yrma DABM | Mea.
B) Haiinure cunyc yria Mexy IIoCKOCThIO poM0a U IJIOCKOCThIO & .

Bapuant Ne2

Al. 3akoHuHTe IPEIOKEHHIE, YTOOBI MOTYUUIIOCh BepHOE yTBepkaeHue. CaenanTe pucyHOK.

1.1. IlpsimMast Ha3bIBaeTCs MEPIEHAUKYIISIPHOM K IJIOCKOCTH, €CJIH. ..

1.2. /e npsiMble, IEpIEHAUKYIISIPHBIE OJHON U TOM K€ MIOCKOCTH ...
1.3. Ecmm ognHa u3 ABYX mapajuieNbHBIX IPSMBIX EPIEHANKYISIPHA MJIOCKOCTH, TO U
Ipyras npsimjasi. ..

A2. OTBeTbTE Ha BOIPOC.
2.1. CkonbKO NepHeHIuKyYJISIpOB MOKHO ITPOBECTU Yepe3 JaHHYIO TOUKY K JaHHOW MpsIMOM B
MPOCTpaHCTBE?

Bl C1

A3. Ha pucynke n3o0paxeH Kyo ABCDAB,C,D, "
Brimumure. o
3.1. PeOpa, meprneHIuKyISIpHBIC TIIOCKOCTH ( ABBl) .
3.2. ITnockocTH, MepreHANKYIIpHbIE pedpy AD, B """"""" €

A D
Ad. Vcnionb3ys cumBonbsl L u ” , 3AIUIIATE KaK PacHoJI0kKeHbI MpsiMast U TIOCKOCTh (pHC.).
Jokaxwure.
4.1. ¢Ci y DCB

4.2. D:C; , DCB

A5.AB La, CD | AB (Bea  Dea) Eea, £ECD =40 Torna uemy pasupr £CED? Orper
o0ocHyiiTe.

B1. OcHOBaHMEM NPAMOYTOIBHOTO NApAIIENENHUIEAA CIYKUT KBAAPAT; THArOHANIb MapauIesIeIHIe1a

paBHa 2.6 CM, a ero u3MepeHus oTHocsTcs Kak 1:1:2. Hanpure:
a) U3MEepeHus napajieNenurnesa;
0) CHHYC yriia MeXy JUAarOHaIbIO MapajulesenuIeia v MI0CKOCTBIO €r0 OCHOBAHMUSL.
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C1. Cropona kBagpara ABCD pasna @, Uepes cropony AD mpopenena miockocts @ Ha paccTosHHH

a

2 ortoukn B,
a) Haitnure paccTostHuEe OT TOUKHU C 1o miockoctn @ ;

6) [ToxakuTe HA PUCYHKE IMHEHHBIA yron ayrpanHoro yria BADM | Mea,

B) Haiinure cunyc yria Mexay INIOCKOCTbIO KBaJpaTa U MIIOCKOCThIO & .

Bapuant Ne3
Al. 3aKoHYHTE NPEUIOKEHUE, YTOOBI MOTYUUIOCh BEpHOE yTBepkaeHue. CrenaiTte puCyHOK.
4, JIBe npsiMble Ha3bIBAIOTCS MEPICHAUKYIISIPHBIMU, €CIIH. ..
S. Ecnu n10ckocTh NepneHIuKyIsipHa OHOM U3 IBYX NMAapaJIIENIbHBIX IPSIMBIX, TO OHA ...
6. Ecnu aBe miockocTy neprneHuKyIsapHbl IPSIMOMA, TO OHH. ..

A2. OTBeThTE HA BOMPOC.

2.1. CkonbKO NepHeHIuKyJISIpOB MOYKHO ITPOBECTU YEpE3 JaHHYIO TOUKY K JAHHOM NpSMOU B

MPOCTPAHCTBE?

A3. Ha pucynke nzobpaxeH Kyo ABCDA,B,C, D, .

Brinumure.

DCC;
BB

2. [InockocTy, nepneHAUKYIsIpHbIE pedpy — 1.

1. Pebpa, neprieHAUKYIApHBIE THIOCKOCTH (

Al

Bl

D1

A

A4. Ucnons3yst cumBosel L n ” , 3AIUIINTE KaK PaCIlOJIOXKEHBI MpsAMasi U MIOCKOCTh (puc.).

Jlokaxxure.
4.1. ¢C, 4 DCB

4.2. D¢,y DCB

A5.AB La , CD la , Bea , Dea , AB=CD | Kakopo B3auMHOE MooxkeHne psAMOI AC y

mwiockoctd & ? OTBeT 000CHYHTE.

B1. OcHoBaHuEM NPAMOYTOJIBHOIO NapaJljIeNenuIea CIIy>KUT KBaJpaT; TUaroHaib napajulieenuneaa

paBHa 2.6 CM, a €ro U3MepeHust oTHocATces Kak 1:1:2. Haiinure:
a) U3MepeHus napasuieenunena;

6) CHUHYC yI'Jla MCIKAY AUArOHAJIBIO MapalJICJIICIHIICa U MIJIOCKOCTBIO €0 OCHOBAHUA.

C1. Cropona AB pomGa ABCD papua @, omun u3 yrmos pasen 60°. Uepes cropony AB mposenena

a

TUTIOCKOCTh @ Ha pacCTOSTHUH 2 ortouku D.
a) Haitnure paccTostHuEe OT TOUKH C IO TUIOCKOCTH & ;

6) IMokakuTe Ha PHCYHKE JIMHEHHEIH yron aByrpansoro yria DABM - M ea

B) Haiinure cunyc yria Mexay IIOCKOCTbIO poMOa U TUNIOCKOCThIO & .

ITAJIOH OTBETOB:

| A1 | A2 | A3

A4




1 a
1) AL, 1]., BC, BICI 1) CC1L(JICB), a)2v3 | a)
BapuaHT 1 2) (ABC), (1B1C1) 2) IiC1I(ACB) ACla 6)§ V6 B)g
2 a)2;2;4
1) AJT, 1]11, BC, BIC1 1) CC1L(JICB), o a)a/2
BapHanT ! 2) (JuC C1), (1BBy) 2) IuC1I(JICB) 507|623 |
3 1 1) AJl, 111, BC, BIC1 1) CC1L(JICB), a)2;2;4
BapUAHT 2) (ABC), (1B1C1) 2) ILC1I(ACB) 6)2v3 | a)al2
ACla B)

Kpurepum oueHku:

1) onenka «5» cTaBUTCSI, €CIIM BEPHO BBINOIHEHO 86%-100% npeiaraeMbix 3aaHui;

2) oneHka «4» CTaBUTCS MPU IPABUILHOM BBIIIOJIHEHUHU HEe MeHee 76% mpeiaraeMbIx 3aaHHii;
3) oueHKa «3» CTaBUTCSI, €CJIM BBIIIOJHEHO HE MeHee 61% npeasaraeMbIX 3a/1aHu;

4) oreHKa «2» - CTAaBUTCS, €CJIM BBIMOJHEHO MeHee 60% rpeiaraeMbIX 3a1aHui.

Pa3nes 8. MHOrorpaHHUKH U Tejla BpalleHUs
Tema 8.1

Brinykiibie MHOTOTpaHHUKHT
1. Kaxoe HauMeHblIIee YUCIIO pedep MOKET UMETh MHOTOTPaHHUK?
2. MoryT 11 Bce TpaHy TPEYToJIbHOW MUPAMUJIBI OBITH MPSIMOYTOJIBHBIMU TPEYTOJIbHUKAMU?
3. bymer nu mnupammuaa NOpaBUIBHOM, e€clii €€ OOKOBBIMH TpaHSIMHU SIBISIFOTCS IPaBHJIbHbBIE
TPEYrOJIbHUKHU?
Tema 8.2
IIpuzma
1. TIpusma umeet n rpaneil. Kakoit MHOrOyroisHUK J€KUT B €€ OCHOBAaHUH?
2. B kakoii npusme 60KoBBIE peOpa MmapajuielIbHbI €e BEICOTe?

Tema 8.3
ITupamuna
1. Moryt 1 Bce TpaHu TPEYTrOJIbHOW MUPAMUJIBI OBITH IPSIMOYTOJILHBIMU TPEYTOJIbHUKAMU?
2. bynmer num mnupamuia TpaBUIBHOM, ecld e€e OOKOBBIMH TPAHSMHU SIBISIFOTCS TPaBHJIbHbBIE

TPEYrOJIbHUKHU?
Kontpoabnas padora Ne 9
1o teme: «MHOrorpaHHMKN»
Bpems BbinosiHenusi: 90 MUHYT
BapuantNel

Al.Haiigute nuaroHaib NpsSMOYTrOJIbHOTO MapajljiesienuIeaa, eciiv ero u3MepeHust paBHsl 1; 4; 3.
A2.HaiiguTe Tuiomnaabr MOBEPXHOCTH Ky0a O CTOPOHOM 3 cM.
A3.Jlan xy0. Jlmaronans kyda paBHa 6 cm. Haitaure pe6po kyoa.

A4.OcHoBaHuEe TNpsAMON MPU3MBI — NPSIMOYTIOJBHBIA TPEYroJbHUK ¢ Kareramu 6 m 8 cm. Halinure
UIOIAb OOKOBOI MOBEPXHOCTH MPU3MBI, €clii e€ Hauboiblnas 60KOBas rpaHb — KBaIpar.
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A5. Pebpo mpasmasroro Terpasapa DABC papro 8. IMocrpoiite ceuenme Terpasgpa, mpoxosiiee
yepes cepenny pedpa DA napajijIeJIbHO IIJIOCKOCTH DBC | u maitnure miomaas 3Toro ceyeHus.

B1.Haiinure miomags MOBEPXHOCTH MHOTOTpaHHUKA, M300paKEHHOTO Ha PHUCYHKE (BCE JIBYIpaHHbIC
YTJIBI TIPSIMBIE).
i
2

B2. B npaBuiIbHOHN 4eTHIPEXYTOJIBHON UPAMUJIE BBICOTA paBHA 2 CM, CTOPOHA OCHOBAHUS paBHAa 6 cM.
Haiinure 60koBOE peOpO MUpaMUIBI.

v v o
B3. bokoBoe pebOpo mpaBHIBHON YETHIPEXyrodbHOW MHpaMuIbl 0OpazyeT yron B 60 ¢ IUIOCKOCTb
ocHoBaHusl. HaiiuTe miiomaas MOBEpXHOCTH MUPAMUIBI, eciiu 00koBoe pedpo paBHO 10 cm.

C1. Ocnoanuem npsmoit npusmel ABCA 1B 1C 1 sBasiercst npsimoyroiibHbli TpeyroibHUK ABC ¢
npsiMbiM yriioM B. Uepes pedpo BB 1 npoBeneno ceuenue BB 1/1 1 /I, neprnenaukynspHoe K
mnockoct rpanun AA1C 1 C. Halinure minomans ceuenus, eciiu AA 1=10 cm, AJ1=27 cm, IC=12 cm.

C2.B ocHOBaHMH HOpAMOM MNpU3MBI JIEKHUT POMO ¢ AMaroHaisMu, paBHeIMH 6 u 8. Ilmomane ee
noBepxHocTu paBHa 248. Haligute O0koBOE peOpo 3TOM MPU3MBI.

Bapuant Ne2

Al. HaiiguTe nuaroHaib nNpsMoi 4eThIpEXYroJIbHOM PU3MBL, €ClIU €€ u3MepeHus paBHsbl 1; 4; 5.

A2. HaiinuTe nionia s TOBEPXHOCTH KyOa cO CTOPOHOM 4 cM.

A3. llan ky0. /lnaronans ky0a paBHa 3 cMm. Haliaure pedpo kyoa.

A4. OcHOBaHHE NPSIMON MPU3MBI — NPSMOYTOJIbHBIA TPEYTOJIBHUK C THIIOTEHY30M 13 cM u xareTtom 12
cM. HalinuTe niomaas OOKOBOM MOBEPXHOCTH MPU3MBI, €l €€ HauMeHblasi 00KoBasi TpaHb — KBaAparT.

AS. Pebpo nmpaBWIIBHOTO TETpa’apa DABC paBHO 4. ITocTpoiite ceueHne TeTpasapa, IPOXOoAIIee Yepes3

cepenuny pebpa DA mapamnensuo mnockoctn DBC |y maitnure momas sroro cedenus.
B1. Haiigure muiomaap MOBEpXHOCTH MHOTOIpaHHMKA, M300paKEHHOTO Ha PHCYHKE (BCE JABYIPaHHbIC
YTJIBI TIPSIMBIE).

3
2

hn

(3%

6

B2. B npaBwIbHON YETHIPEXYTOJIBHONW MUPAMHUJIE BBICOTA PaBHA 7 CM, CTOPOHA OCHOBAHMS paBHa & CM.
Haiigure 6oxoBoe peOpo MUpaMuU/IbI.

) o o
B3. bokoBoe peOpo MpaBUIBHON YETHIPEXYTOJIBHOM mNupaMuabl oOpa3yeT yroia B 60 ¢ INUIOCKOCTBIO
ocHoBaHus. HaiinuTe miomaas NOBEpXHOCTH MUPaMUbl, €ciii O0KOBOe pedpo paBHO 12 cM.
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C1. OcnoBanuem npsimoit ipusmbl ABC1BI1C1 saBnsiercsa npsimoyronbHbId TpeyroiabHuk ABC ¢ nipsiMbIM
yraom B. UYepes pebpo BB1 nmposeneno ceuenne BB1J11J], meprneHANKYIsSpHOE K IUIOCKOCTU TPaHH
A1C1C. Haitgure momazas cedenus, ecaa A1=10 cm, A1=27 cm, IC=12 cm.

C2. B ocHoBaHuM TpsAMON NPHU3MBI JEKUT poMO € JUAroHaIsIMM, paBHBIMH 6 U 8, O0KoBOe pedpo
npu3Mebl paBHo 10. HaitaguTe niomanabs HOBEPXHOCTH TPU3MBI.

Bapuant Ne3

Al.Haiinure nuaroHans NpsMOYroJbHOTO MapaliesienuIea, €CIu ero U3MepeHus pasusl 1; 4; 3.
A2. Haitgute miommaab MoBEpXHOCTH Ky0a CO CTOPOHOM 4 cM.
A3.Jlan xy0. [lmaronans ky6a paBHa 6 cm. Haiinure pebpo ky0a.

A4. OcHoBaHuE NPSAMOI NPU3MBI — IPSIMOYTOJIBHBIN TPEYTOJIbHUK C TUIIOTEHY30H 13 cMm u karerom 12
cM. Haiinure miomans O0K0BOM MOBEPXHOCTH MIPU3MBI, €CIIH €€ HauMeHblasi 00KOBasi T'paHb — KBaApart.

AS5. Pe6po mpasmibHoro terpasgpa DABC papno 8. Ilocrpoiite cedenme Terpadapa, Mpoxomsiiee
uepes cepeanny peopa DA mapannensro minockoctn DBC |y maiinure momaps storo ceuenmus.

B1. HaiiguTe miomaapr MOBEPXHOCTH MHOTOTPAHHHMKA, W300PaKCHHOTO Ha PUCYHKE (BCE IBYIpaHHBIC
yTJIbI IPSIMBIE).

, 3

h

6

B2. B nipaBHIbHON YETHIPEXYTroJbHON MUPAMUJIE BHICOTA paBHA 2 CM, CTOPOHA OCHOBAHHS paBHa 6 CM.
Haiigure 60koBOE peOpO MUPaMU/IBL.

B3. BokoBoe peGpo MpaBHILHON YETHIPEXYrOAbHON IHPAMHABI 06pasyeT yrox B 60° ¢ IMIOCKOCTHIO
ocHoBaHusl. HaiinuTe miiomaas NOBEpXHOCTH MUPaMHIbI, €cIi 00KoBoe pedpo paBHO 12 cm.

C1. OcnoBanuem npsmoit npusMel ABCA 1B 1C 1 aBnsgercs npsaMoyroibHblil TpeyroasHuk ABC ¢
npsimbiM yriioM B. Uepes pedpo BB 1 nposeneno ceuenue BB 1/1 1 /I, neprnenaukynspHoe K

miockoct rpann AA1C 1 C. Haiigure muiomans ceuenus, ecian AA 1=10 ecm, A/1=27 cm, IC=12 cm.
C2. B ocHOBaHMM NPSAMON HPU3MBI JICKUT pOoMO C JHMAroHaIsIMH, paBHbIMU 6 u 8, OOKOBoe pedpo
npu3Mel paBHo 10. Haliaure moniaab NOBEpXHOCTU NPU3MBI.

ITaJI0H OTBETOB:

Al |A2]A3 |A4 |A5 |Bl1 |B2 |B3 C1 C2

1 Bapuant V76 | 54 24(2) 124 | 443 | V22| 50 + 50v7 | 180 cm? | 10
2V3| cm

2 BapuaHT Va2 |96 | v3 iﬁg 68 V3 |9 72 4+ 7277 | 180 cm? | 248

3 BapHaT 23 ™ 124 B vz 50 + 50v7 | 180 cm?

Kputepun onenkmn:
1) omrenka «5» CTaBUTCSI, €CITM BEPHO BBIMOTHEHO 86%-100% nperaraeMpIx 3a1aHuit;
2) orieHKa «4» CTaBUTCS MPHU MPABUILHOM BBITIOJIHEHUU HE MeHee 76% mpeiaraeMbIxX 3aaHmii;
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3) onieHKa «3» CTAaBUTCS, €CIIU BBIIIOJIHEHO HE MeHee 61% mnpearaeMbix 3ajaHui;
4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMIOJHEHO MeHee 60% mpeiaraeMbIX 3a1aHui.

Pa3znen 9.
KoopauHatsl 1 BeKTOpPbI B IPOCTPAHCTBE
Tema 9.1
Bexkropsl. JleiicTBUs ¢ BeKTOpamMu
1. Jlaiite onmpeneneHrue BEKTOpa B MPOCTPAHCTBE.
2. Kaxkue aBa BeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOJJTMHEAPHBIMU?
3. Kaxkue aBa BeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOMILIAHAPHBIMU?
KonTpoabsnas padora NelQ

1o reme: «Bekropbi»
Bpems Bpinosinenusi: 90 MUHYT
Tunosble 3axaHNn.

BapuanT Nel
Jausl Touku A(-3; 5; —6), B(5; -2; 4), C(0; 4; 3), D(-6; -3; 0).
Haittu:
A1l. KoopauHatsl AD.

A2. PaccrosiHue mexay Toukamu B u D.

A3. Koopaunatsl cepenunsl M oTpeska AB.
A4.CkansipHoe Ipou3Be/IeHUuE AB-CD.

AS. Yroa mexny BeKTopaMu ABu CD.

B1.(AC + B ). CB.

—_—

B2. Komuneapust i Bektopel ABu CD ? (otBet 060CcHOBaTH)

B3. B mpsMOyronsHO# cucTeMe KOOpAWHAT mocTpoite Bektop Z=3i+2j+K ¢ Haganom B Hauaie
KOOP/IMHAT.

—_

a‘:2, ‘B‘zﬁ.HaﬁTn 2a-b

C1. Bekropsl d 1 b obpazytot yrou 135°,

C2. K ogHOH TOuke Tena NMPHIIOKEHBI CHIbl F, M F,, yron Mexay KOTOpeIMU paBeH 60°. Haiinute
BEJIMYMHY PABHOJAEHCTBYIOLIEH CHJIBI.

Bapuant Ne2
Hanwt Touku A(3; —5; 6), B(-3; 1; —4),
C(-4; 0; 3), D(0;-3;-5).
Haiitnu:
Al. KOOpaMHATHI BC

A2. paccrosinue mexay Toukamu C u D

A3. xoopauHatsl cepenunsl K orpeska AC
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A4.AC - DB

AS. yroa Mexay BEKTOpamu AC u DB

B1.(CB + AD) - BA

B2. KonmuneapHsl i BEKTOPbI AC uDB? (oTBET 0OOCHOBATD)

B3. B npsMoyrosbHO# cucTeMe KOOPAUHAT OCTPOUTE BEKTOP z=4i+]+3K

KOOpJZMHAT.

C Ha4YaJIOM B Ha4aJic

C1. Bexrops! d u b o6pasytor yron 30°, |d| = 2, |5| = /3. Haiitu |d + 25|

(3 o (3
C2. K o1HOH TOUKE TeJla IPUIIOKEHBI CUITbI Fou P , YOI MeX Ty KoTopsiMu paBer 30 . Haiizure
BEJIMYMHY PABHOJCHCTBYIOLIEH CHUJIBI.
Bapuant Ne3

Hansl Touku A(-3; 5; —6), B(5; —2; 4), C(0; 4; 3), D(-6; -3; 0).
Haittu:

Al. Koopaunatsl AD
A2. paccrosinue mexay Toukamu C u D
A3. Koopnunatsl cepenunbl M otpeska AB.

A4.AC -DB
AS. Yron Mexa1y BEKTOpaMu AB 1 C_lj .
B1.(CB + 4D) - B4

B2. Komumneapust i Bektopel ABu CD ? (otBet 060cHOBaTH)

z=4i+]+3K

B3. B npsMoyronpHOi cucTeMe KOOPAUHAT OCTPOUTE BEKTOP C HayajoM B Havaje

KOOpAUHAT.

C1. Bekropsi d u b o6pasytor yroi 135°,

5‘:2, ‘B‘zﬁ.HaﬁTn‘Za—B

C2. K oznHOI TOYKe Tejla MPUIIOKEHBI CHUIIbI Ry F

BCIIMYHHY paBHOHCﬁCTBYIOHleﬁ CHIJIBI.

ITAJIOH OTBETOB

Kpurepum ouenku:
1) omlenka «5» cTaBUTCSI, €CIM BepHO BhIONHEHO 86%-100% mpenaraeMbIX 3a1aHuil;

o (3
U ' 2, yTOJI MEXAY KOTOPBIMH pPaBEH 30°. Haiimure
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2) oneHKa «4» CTaBUTCS MPU IPABUILHOM BBIIIOJIHEHUHU HE MeHee 76% npeiaracMplx 3aaHMuii;
3) oneHka «3» CTAaBUTCS, €CITU BHITIOJIHEHO HE MeHee 61% mpearaeMpix 3aaHui;
4) onieHka «2» - CTAaBUTCS, €CJIHM BBITIOJIHEHO MeHee 60% mpe/yiaraeMbix 3a1aHuil.

1 BapuaHT 2 BapHaHT 3 BapuaHT

Al {—3;-8;6} {-1,-1,73 {—3;,—8; 6}
A2 V138 V89 V89

A3 (1;1,5;-1) (=0,5; —2,5;4,5) (1;1,5;-1)
A4 —-29 38 38

Ab 168°47' 35°54' 168°47'

Bl —23 -210 -210

B2 HE KOJJIMHEAPHBI HE KOJUIMHEAPHBI HE KOJUIMHEAPHBI
B3

Cl V26 V28 V26

C2 \/Ff + F2 + F,F, \/Ff + F2 + V3F,F, \/Ff + F2 + V3F,F,

Pazpea 10.
Hayajga MaTeMaTHYeCKOI0 aHAJIN3A

Tema 10.1

[Ipenen uncnoBoi MOCIEI0BATEIBHOCTH
1. Yro Ha3pIBalOT MpEAEIOM YUCIOBOM MOCIEI0BATENIbHOCTH?
Tema 10.2.
Ormpenenenue NpoN3BOTHOM
1. Cdopmynupyiite onpeneneHue Npou3BOAHOM.
2. B 4em cocTouT pU3NIECKUN CMBICT TIPOU3BOTHOMN?
3. B uem coctout reomMeTpuuecKuii CMbICI IPOU3BOJHOM?
4. TlepeunciuTe OCHOBHBIC TIpaBwiia JU(PPEPEHINPOBAHNS.
Tema 10.9.
Nurerpan. [lepooOpa3znas.
1. Kakas ¢pyHKIMS Ha3bIBaeTCs MepBOOOpa3HON 115 3a1aHHON (PyHKIMN?
2. Yro HazbIBaeTCs HEONPEACICHHBIM HHTETPAIoM?
3. Tlouemy mHTErpan Ha3bIBaETCS HEOMPEAEICHHBIM?
Tema 10.10. ®opmyna
Herotona-JleitOnuna
1. Yro o3nauaer mocrostaHast C B ONpeesIeHIH HEOTIPEIeIEHHOTO HHTerpaia’?
2. B yeMm cocTouT reoMeTpHUECKUIl CMBICT HEONPEIEICHHOT0 HHTerpasa?
Tema 10.13.
I'eomerpuueckuii ¥ GU3NYECKUN CMBICIT OIIPEICIIEHHOTO HHTErpaia

KonTposbnas paGora Nell
no reme: «IIpousBognas pyHkuum»
Bpems BpinosiHeHus: 90 MuHyT
Tumnosble 3aJaHuda

Bapuant Nel

1
Al. Haiinure npousBoauyro Gpynkiun  f (x) =x'+ Zx4 —2x% +09.

. . X
A2. HaiinuTe 3HaueHue Npon3BOAHON QYHKIIUU ) = 1 BTouke X, =0.
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A3. Haiigute 3HadeHue yriioBoro kodg@uilmeHTa KacaTelbHOW, MPOBENEHHOW K Tpaduky (QyHKIHH
3 v
f(x) =9x—4x" B Touke ¢ abcuuccoir x, =1.

A4. Haiimure f'(r), ecin f(X) =x?-sinx.

AS. HanumuTe ypaBHEHHE KacaTelbHOH K Tpaduky (QyHKIUU g(x):3x2 —2X B TOuke ¢ abcuuccoit
a=-1

B1. Haiinute ckopocTb UM YCKOpPEHHE TOYKM B MOMEHT BpeMeHM [=2C., eciu OHa JBUKETCS

HPSIMOJIMHENHO 110 3aKOHY X(t) =3t® —t +4 (xoopaunara x(t) M3MepsieTcs MeTpax).
B2. Onpenenure Toukn Makcumyma QyHkiun | (X) =3+8x* —x".
B3. Uccnenyiite pynkumio Ha Monotorsocts f (X) = —3X° +6X° +5X .

C1. Haiinute HanGosbliee 1 HAaUMeHbIIee 3Hauenue pynkuun f (x) =x"- (6 - x) Ha IPOMEXYTKE [—1;5]

5
C2. Haiinute npou3BoaHy0 pyHKIMH Y = (% —12) —ctg2x.

Bapuant Ne2

1
f(x)=3x"+=x%+x%-0.
Al. Haiiqute npon3BoaHy0 (YHKIIUU 8
x2
193 19 y = XA = 3
A2. HaiinuTe 3HaueHHE NIPOU3BOAHON (QYHKIIUU x—1 B rouyke *o =

A3. Haiizure 3HaueHHE yriaoBoro Kod(p(QHUIMEHTa KacaTelbHOH, IPOBEICHHONW K rpaduky (QyHKIHH
_ a2 __
y=3x"+1 5 rouke ¢ abcuecoit X0 1.

A4 Haiimre | (O eenn 100 =X -tgx_

f(x) =x®-3x

AS. Hanumure  ypaBHeHHME  KacaTelbHOM K rpa@uky (yHKIMH B TOYKE C

abcuuccon @ = -2,

B1. Haiigute CKOpPOCTb MU YCKOPCHUC TOYKHM B MOMCHT BPEMCHHU t::]-C., €CJIM OHa JIBUKETCA

x(t) = 3t°

IIPSIMOJIMHENHO 0 3aKOHY —t+4 (koopauHaTa X(t) U3MEPSAETCS B METpax).

4 3
B2. Onpenenure TOuKy MUHUMYMa (QYHKIIUU F(x)=3x" —4x* +2.

_ ny3 2
B3. HccnenyiiTe GyHKIHIO Ha MOHOTOHHOCTb Y — 2X° +9x" —24x

-(3—2x)

)
Cl. VYkaxwure HauOonblliee W HaUMEHbIIEE 3HAYEHUE (QYHKIHUU f(x)=x Ha JIaHHOM

IIPOMEKYTKE [_1;4] .
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C2.Bpraucnure TpoU3BOAHYIO (PYHKITUH g’(x)’ eciu g(x)

Bapuant Ne3

1
Al. Haiizure npomssoanyio dyrkumn  f(x)=x" + ZX4 —2x° +09.

A2. Haitgute 3HaueHuE IPOU3BOAHON (DYHKITMH

2
X

- X
x—1 g rouke *o

=3.

= —C0s3x + (4x +5)°.

A3. Halimute 3HaueHHe yrioBOro kKod(duimeHta KacaTeIbHOW, MPOBEACHHOW K Trpaduk (QyHKIUU

f (x) =9x—4x> B Touke ¢ abcuuccoit x, =1.

Ad4. Hatinute f'(0) , €CIIN

f(x) = x*-tgx

AS. Hanwuiure ypaBHEHHE KacaTelbHON K rpaduky (QyHKIHMH g(X):3X2 —2X B TOuKe C abcuuccon

a=-1.

B1. HaﬁHHTe CKOpPOCTb M YCKOpPCHHC TOYKH B MOMCHT BpPCMCHU tle., €CJIM OHa JABUIXXCTCA

HpHMOHHHeﬁHO I10 3aKOHY

x(t) = 3t°

—t+4 (xoopauHaTa X(t) U3MEpSETCs B METpax).

B2. Onpenenure Touku Makcumyma Gpyaxiud (X) =3+8x* —x".

B3. Uccnenyiite pyHKINIO HA MOHOTOHHOCT

L Y =2x7+9x% —24x

C1. Haitzte nauGonbiee n Haumensuee 3naucane Gynxun | (x)=x” - (6 - x) na npomexyrxe [-1;5]

C2.Boruncnute npou3BOJHYIO (QYHKIUH g’(X), eCIIH g(X)

ITAJIOH OTBETOB:

= —0s3x + (4x+5)°.

1 BapuanT 2 BapuaHT 3 BapuaHT
1 7x° +x° —4x 27x% + x" +3x* 7x° +x° —4x
A2 -1 3/4 3/4
A3 -3 1 -3
A4 — 2 0 0
A5 y=-8x-3 y=9x+16 y=-8x-3
B1 35 m/c, 36m/c? 8 m/c; 18 M/C2 8 m/c; 18 M/C2
B2 (-2;19),(2;19) 1 (-2;19),(2;19)
B3 2,2
Xe (‘g’ng x € (—o0; —4] U [1; +0) x € (—o0; —4] U [1; +0)
- pyskuus
BO3pACT. - (hyHKIIMSI BO3PACTACT; - (DyHKIIHMSI BO3pACTAET;
Xe (— oo;—gJ U (lg;+ooj
3 3 € [—4; 1] - bynkus yObiBaeT € [—4; 1] - dyukmus yobiBaeT
- (pynkuus yObIB.
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fHanM:f(O)zo fHa]/IM:f(4):'80 fHaI/[M:f(O)ZO
f]—[anﬁzf(4)=32 fﬂanﬁzf('1)=5 fHaHGZf(4)=32
X 4
(F-12) +— . 5 | ;
5 sin22x 3sin3x + 24(4x + 5) 3sin3x + 24(4x + 5)

Kpurtepun onenku:

1) orteHka «5» CTaBUTCSI, €CIIM BEPHO BBIMOJIHEHO 86%-100% npearaeMpix 3aaHui;

2) onieHKa «4» cTaBUTCs MPU NMPABUIILHOM BBITIOJIHEHUH HE MEeHee 76% mpeniaraeMbIX 3a/IaHui;
3) onieHka «3» CTABUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mpearaeMpIx 3a1aHui;

4) onieHka «2» - CTaBUTCS, €CJIM BbIIOJIHEHO MeHee 60% npeiaraeMplx 3aJaHNH.

KonTpoasHnas padora Nel2
no reme: «MHTErpas u ero npuMeHeHue»
Bpemsi BoinmosiHeHusi: 90 MuHyT
Bapuant Nel

A1 Onpezenure QpyHkuuro, 1st kotopoit F(X) = X* —sin2x — 1 ssnsiercs nepBooOpasHOii:

A2 Haiizure nepoo6pasmyio ams gyskuma 1 (X) = 4x° +C0sX .

A3. Jlna pynxuun f(X) = X* Haiigure nepBoodpasHyo F (x), rpaduk KOTOPOM MPOXOJUT Yepe3 TOUKY
M (-1 2).

A4. Touka IBHMIKETCA MO NIPAMOM TaK, 4TO €€ CKOPOCTh B MOMEHT Bpemenu t pasma V(t) =t 12,
Haiigure myth, mpoiIeHHBIN TOYKOI 3a BpeMs OT 1 10 3 ceK, eclii CKOPOCTh U3MEPSETCS B M /CEK.

3

[
AS. Beriuuciure j >
2 COS” X

dx

B1. Haiinure momaas KpUBOJIMHEHHOM Tpaneuuu, OrpaHuYeHHON JIMHUSIMH Y = -x*+3u y=0.
B2. Haiinure muiomans GUrypsl, OrpaHU4eHHON THHUSAMU Y = \/; uy=0,5x.

. 2 .
C1. Bouncnure miomaas (GUrypbl, OrpaHuueHHoi rpadukoM (ynkumu Y =2—X°, KacarelbHOU K
3TOMY rpaduKy B ero Touke ¢ abcuuccoil X =—1 u npamoit X =0. - -

I '

T T AT T T T11
- I
C2. Haitnure miomaas napaboaudeckoro CerMeHTa, n300pakKeHHOTo Ha
PHUCYHKE. 1 _1
4 . .
C3.[1n byHKIIUN y= = + 3sin X HailnuTe KaKyto-HuOy b [ | - 0 ! 7 _Itr
epBOOOpa3Hy0, 3HAUCHHE KOTOPOM B TOYke X =7 - OTpUIATENBHOE | il |
YHCIIO. -9 |
Bapuant Ne2 = —+— o
- _ 3 -3 T
Al. Omnpenenure GyHKUUIO, 1151 KOTOPOH F(x) =—cos(0,5x) —x" +4 [
SBIISIETCSA IEPBOOOPA3HOM. [ 1 4

f(x)=x*—sinx_
F(x)

A2. Haiinute nepBooOpa3Hyto Uit QyHKIUH

A3. Jlns pyHKIum F(x)=2x-2 HalUTe TIEPBOOOPA3HYIO
A2 1)

, TpapuK KOTOPOI MPOXOIUT Yepes
TOYKY
A4 Touka IBHKETCA 110 IPSIMOM TaK, 4TO €€ CKOPOCTh B MOMEHT BPEMEHU t paBHa v(t)=3+0.2t
Haiigure myTh, mpolIeHHBIA TOYKOM 3a BpeMs oT 1 110 7 ceK., €ClIu CKOPOCTh U3MEPSAETCS B M /CeK

2z

X

j cos—dx

AS. Bprunciure
i o i y=2x* y=0 x=2

B1. Haiigure muiomaas KpUBOJIMHENHONW Tpanenny, OrpaHUICHHON JIMHUSAMHU , : .

_E_ y2 _
B2. HaiinuTe muomanas GUrypsl, OrpaHUYeHHON THHUSIMU y=5-X , y= 1.

79




2
C1. Brlumciute momans GUrypsl, orpaHndeHHoi rpadukom ynxmuu Y = X F 3

, KacaTeIpHOH K
sToMy rpaduKy B ero touke ¢ abeuuccoir X =1 u npsmoit X =0,

C2. Haiinure muiomniais napaboIuIecKoro CerMeHTa, H300paKeHHOTO Ha PUCYHKE.

C3. [Insa pysximm X HaiiuTe KaKyo-HUOYIb IepBOOOPA3HYIO, 3HAYEHNE KOTOPO B
x=2Z
TOYKE 2 - [HONOXKHUTENBHOE YHCIIO.
Bapuant Ne3

Al. Onpenenure Gpynxuuro, aus koropoit F(X) = x* —sin2x —1 seusercs nepBooOpa3Hoi:

2 -
A2. Haiinute nepBooOpa3Hyto Uit QyHKIUH f(X) =x" —sinx_

A3. Jlns dynxumn T (X) = X° Haiiaute nepsooGpasnyio F (X), rpak KOTOPOi IPOXOUT Yepe3 TOUKY

M(-1 2).

A4. Touka ABMKETCS IO MPSAMOM Tak, yTO €€ CKOPOCTh B MOMEHT BpEMEHU t paBHa
Haiinure nyth, NpoilAeHHBIN

T

6
cos? x

6
AS. Beruuciure J. dx
0

— 9y2 —
B1. Haitgure minomaas KpUBOJIMHENHON Tpaneuny, OrpaHUYEHHON JIMHUSIMU y =2X , y= 0, X=2,
B2. Haiinure muiomans Gurypsl, OrpaHu4eHHOMN JIMHUAMU Y = JX u y =0,5x.
2
—X“+3

C1. Brruncnure miomans GUrypsl, orpaHHUeHHoi rpaduxoM Gpyrkmmn Y = , KacaTeJIbHOH K

sToMy rpamKy B ero Touke ¢ abermccoii X =1 u npsvoit X =0, - -

A

v(t)=3+0,2t

C2. Haiigute miomanp napadOJIMUEeCKOr0 CETMEHTa, HW300paKeHHOro Ha

PUCYHKE. 11
-1 AR :F
C3.JIna dyHkumm y = xiz +3sinx HaiiguTe Kakyro-HHOYAb IEPBOOOPA3HYIO, -4 F o T'_
3HaYEHUE KOTOPOil B Touke X = 7 - OTpULATENBHOE YHCIIO. { ;—« ——
ITaJI0H OTBETOB: 11 b
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1 BapuaHT 2 BapuaHT 3 BapuaHT
1 f(x) = 2x—2cos2x f (X) = 0,5sin0,5x — 3x? f (x) = 2x — 2€052X
A2 — y4 H 3 3
FO)=x"+sinx+C F(x)=%+cosx+C F(x)=%+cosx+C
A3 3 — 2 3
F) =421 PO =x"—2x+1 Fo) =421
3 3 3 3
A4 2 22,8m 22,8m
AS 2V3 3V33 23
3 3
B2 1,3 2 1,3
103
Cl 2 2 2
13 23 23
C2 4,5 4,5 4,5
3 F(X):—i—Zcosx—S F(X)z—i—ZSiI’IX+5 F(X)z—i—ZSiI’IX+5
X X X

Kpurtepun onenku:

1) onteHka «5» CTaBUTCS, €CIIM BEPHO BBIMOIHEHO 86%-100% npeparaeMpIx 3a1aHui;

2) onieHKa «4» CTaBUTCS MPU MPABWILHOM BBITIOJIHEHUH HE MEHee 76% TpenaraeMbIX 3a/IaHui;
3) oneHka «3» CTaBUTCS, €CIU BBITIOJHEHO HE MeHee 61% mpearaeMpIx 3aaHui;

4) onieHka «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeiaraeMblX 3aaHUM.
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4.2 Bonpock! 1151 MOATOTOBKHU K IK3aMEHY:
UYro Takoe mpocToe uncio?
Kaxoe urcio Ha3pIBaeTcst COCTaBHBIM?
Paznoxxure Ha pocTbie MHOKUTEM YKciio 720.
Cdopmynupyiite Teopemy O JIETICHHU C OCTATKOM.
UYro Takoe B3aMMHO IIPOCTbIE ynciia?
Kakue 3HaeTe cBOICTBA OTHOIIEHHS JETMMOCTY Ha MHOYKECTBE HAaTYpaIbHbIX YUCeN?
JlaiiTe onpenenaeHrue YucioBOM OKPYKHOCTH.
Yro takoe sint, cost, tgt, ctgt?
[lepeuncnure oCHOBHbIE CBOICTBA (YHKIIMU y=COSX.
[Tepeuncnute OCHOBHBIC CBOMCTBA (DYHKIIUHU Y=SINX.
Yrto Takoe ropu30HTAIBHBIE U BEPTUKAJIBHBIE ACUMIITOTHI?
B uem cocTout reomMeTpuuecKuil CMBICT IPOU3BOAHON?
UYTto Ha3bIBAIOT NPEIEIIOM YUCIOBOM IOCIEI0BATEIHOCTH?
B 4yem cocTouT pU3NUECKUii CMBICT POU3BOTHOM?
ChopmynupyiiTe onpeaerncHue IpOru3BOIHOM.
[lepeuncnure ocHOBHBIE MpaBwiia T HepeHITNPOBAHNUS.
Ilepeuncnure OCHOBHBIE aKCHOMBI CTEPEOMETPHUHU U UX CIIEICTBU.
Kakue npsiMble B IpocTpaHCTBE HAa3bIBAIOTCS MMAPAILICIIbHBIMU?
Jlaiite onpezesieHne napaiieIbHOCTH IPSAMOM U IIJIOCKOCTH B IIPOCTPAHCTBE.
Kakue npsiMble B IpocTpaHCTBE HAa3bIBAIOTCS CKPEIIUBAOIIUMHUCA?
Yro Takoe yros Mexny CKpeIUBaOIUMUCS IPSIMBIMU?
Haiite onpeseneHne NeprneHUKyIIPHOCTH NPSIMOI U IJIOCKOCTU B IIPOCTPAHCTBE.
Yro Takoe nepneHuKyisap?
Uro Takoe MpoeKIus NpsIMOi Ha MIIOCKOCTh?
Kaxue miockocTy B IpOCTPaHCTBE HA3bIBAKOTCS NEPIEHIUKYIIPHBIMU?
Yro Takoe JByrpaHHbIN yroi?
Yro Takoe panukan?
[Iepeuncinre cBOKCTBA KOPHS N-0i1 CTETICHMU.
Kak BbIUMCIINTE 3HaUEHHE CTETIEHU C JF0ObIM LIET0YUCICHHBIM ITOKa3aTenem?
Kak npeoOpa3oBbIBaTh BbIpAKEHUS, COAEpKAIINE PaIUKaIbI?
[TpuBenuTe mpUMepbl CTENEHHBIX GYHKINH.
Jaiite onpeneneHne noka3aTelbHON (QYHKIIUH.
[lepeuncnure cBoiicTBa MOKa3aTENbHON PYHKIIHU.
[IpuBeauTe mpuMepsl MOKa3aTeIbHBIX PYHKIIMHA
Kaxue ypaBHEeHMs Ha3bIBAIOTCSI IOKA3aTEIbHBIMU?
Kaxue HepaBeHCTBa Ha3bIBAOTCS MOKA3aTENIbHBIMU?
Jaiite onpeneneHue jgorapudma.
[lepeuncnure cBoiicTBa TorapupmMuueckoi GyHKIUY.
Ilepeuncnure cBoiicTBa Jorapudma.
Kakue cymecTByroT METOIbI peleHus JJorapupMUIeCKuX ypaBHEHUN?
Kak nepeliT kK HOBOMY OCHOBaHHIO Jiorapupma?
Yro o3nauaeT nocrosiHHasg C B ONPEIENIEHUH HEONIPEAEIEHHOTO NHTErpana?

[Touemy nHTErpal Ha3bIBAECTCS HEONIPEACICHHBIM?

Kakas ¢pyHkuus Ha3piBaeTCs IEpBOOOpa3HO 7S 3aAaHHON QYHKITHH?
Uto Ha3bIBAETCS HEONIPECTECHHBIM HHTErPATIOM?

B 4em coCcTOUT reoOMeTpHYECKHUI CMBICIT HEOTIPEIECIIEHHOTO NHTErpaia’?

Kaxue BuabI IBUKEHUI B IPOCTPAHCTBE BBl 3HAaETE?
Kakne nBa BekTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOJUIMHEAPHBIMU?
JlaiiTe onpenesneHyre BEKTopa B IPOCTPAHCTBE.
YeMy paBHO CKaJISIpHOE MPOU3BEICHUE BEKTOPOB?
Kakue 1Ba BEKTOpa B IPOCTPAHCTBE HA3bIBAIOTCSA KOMILJIAaHAPHBIMU?
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56.
S7.
58.
59.

60.

61.
62.
63.

64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.
77,
78.

79.
80.
81.
82.
83.
84.

[Tpusma umeet N rpaneil. Kakoit MHOrOyroJIbHUK JIEKUT B €€ OCHOBAHUM?

Kak u3menutcst o0beM chepsl, eciiu ee paanyc yBEIUYHTh B 5 pas?

MoryT 111 Bce rpaHy TPEYTroabHOU MUPAMUIbI OBITH MPSIMOYTOJIBHBIMU TPEYTOJIbHUKAMU?

UTo npeacTaBIsiOT cOO0W CeUeHUs IIUITHHIIPA MIIOCKOCTAMU?

Moryt 51 aBe cepbl ¢ OOIKUM LEHTPOM U C HEPABHBIMH paJNyCaMU UMETh OOIIYI0 KacaTelabHYIO
IJIOCKOCTh?

Touku A u B npunaanexart mapy. [IpunannexuT v mapy grodas Touka orpeska AB?

PaBHBI 11 ApyT IpyTy YIIIBI MEXTy 00pa3ylonMMHi KOHYCa U INIOCKOCTHIO OCHOBAaHUS?

W3menutca nmu o6beM LMIMHAPA, €CIM JUAMETP €ro OCHOBAHHS YBEIWYUTh B 2 pa3a, a BBICOTY
YMEHBIIUTH B 4 pa3za?

byger num mnupammma npaBHIBHOHM, ecau ee OOKOBBIMH TpaHsIMH SBJSIOTCS IPaBHIIbHBIC
TPEYTrOJIbHUKN?

OTtHomeHre 00BEMOB JABYX IIapoB paBHO 8. Kak oTHOCSTCS TuIoaan ux MOBEPXHOCTEH?

Yro mpenacTaBiseT co0oit yucio i?

Kaxkoe uncno Ha3pIBatOT KOMIUIEKCHBIM?

Kak HaiiTy MOyJIb KOMIUIEKCHOTO yKciia?

Kakune koMIIeKCHBIE YMCIIa Ha3bIBAIOTCSA CONPSIKEHHBIMU?

Kakne cymecTBytoT (OpMBbI KOMILICKCHBIX YHCEN?

[epeuncnure OCHOBHBIE 3a]a9 KOMOMHATOPHKH.

Urto Ha3bIiBaeTcs n- hakTOopragom?

UTto Ha3bIBaeTCs NEPECTAHOBKAMU?

Uro Ha3bIBaeTcs NepeMereHusIMu?

UTto Ha3bIBaeTCs COUYECTAHUAMMU?

Kak ¢popmynupyercs Teopema Cia0xKeHusi BEpOSATHOCTEN?

Uemy paBHA cymMMa BEpOSITHOCTEH MPOTHBOIIONIOKHBIX COOBITUI?

B xop3une 5 Genbix, 3 4epHBIX U 7 mosiocaThiX IIAapoB. Uemy paBHA BEPOSITHOCTh JOCTaTh Hayraj
OJIHOLBETHBIN map?

Uro Ha3bIBaeTCs yCIOBHOW BEPOSITHOCTHIO?

Kak ¢popmynupyetcs Teopema yMHOKEHHS BEpOSTHOCTEN?

[lepeuncnure oOLIME METOABI PELICHUS YPABHEHUIA.

[lepeuncnure oOuIME METOABI PELICHHS HEPABEHCTB.

B yem cocTout cyTh MeTO/1a 3aMEHBI IEPEMEHHOMN NPY PELLICHUN YpaBHEHUN?

Ilepeuncnure METOBI PEIIEHNS CUCTEMBI YPAaBHEHUH.

4.300pa3en Ousiera
OMK — crpykrypHoe noapazaesnenue OpUIIC — ¢unuana Caml VIIC

PaccMmoTpeHo 1uKII0BOi 3K3AMEHAIIMOHHBIN BUJIET Ne 1 YTBEPXKJAIO
METOANYECKON KOMUCCHEH MaTeMaTHKa PykoBoxutens
«O06meobpa3oBaTeIbHBIX CTPYKTYPHOTO

«

JUCLIUTLIAH prr[na nonpaszaenenus CI10
» 2024 r. (OMK)

[Ipeacenarens MK

H.H.TynukoBa

K.B.Kanyruna « » 2024

NucTpykuus 1Jis 00ydaommxcst

DOk3aMeHalMoHHas pabora Bkimouyaer 20 3ajaHue 1o anreOpe M HavajdaM aHajin3a, KOMOMHATOPHKH,
CTaTUCTUKE U TEOPUH BEPOATHOCTH, TeoMeTpuu. Yacte 1 comepxut 13 3amaHnii ¢ KpaTKUM peIIEHUEM
(1-13), gacts 2 -7 3agaHuii ¢ pazBepHyTHIM pemeHueM (14-20). 3amaHus SBISIOTCS CTaHIAPTHBIMHA JIJISI
Kypca MaTeMaTHKU CpeHEro (MOoIHOro) ob1ero oOpazoBaHusl.
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Kpurepun oueHkun

OreHka Uwucno 6aiutoB, HEOOXO0AUMOE TSI TIOTYYEHUS OIEHKH
«3»(y10BIETBOPUTEIBHO) 14-21
«»(xoporio) 22-26
«5»(OTIMYHO) 27-30

Bpems BoinosiHenns 3aganmii- 180 MunyT

Yacrsl. 3a5aun ¢ KPaTKUM peLIeHHEM:

1

1.(1 6ann)Haitaurte 3Ha4eHUE BHIPAKECHUS (g - E) 45

2. (1 6ana) Ilo rpaduky pyHKIHH, H300paKEHHOMY Ha PUCYHKE , YKOKHUTE 00JIaCTh ONPEIeIICHUS
byHKIMNU:

Y,

y = f(z)
!
/TN /
)/
1 T
0 8

fTB
AL/ \l/

3. (1 6ana) Haitnure BepHOE paBEHCTBO

in1=" 1_rm = in(®==x
a) arcsin 1= 46) arccos; —613) arctgl = 4r) arcsin (2 ) = 3

4.(1 6asu1) Pemmre ypaBHenue 2Sin2x =2

5.(1 6anur) Haiinure ctga, eciu cos a = -0,6 m 90° <a < 180°

23-3*
63

6.(1 6au1) Haiinure 3HaueHHe BbIpaXKeHUs

7. (1 6am1) Pemmure HepaBenctBol1°™ < 121.MecTo ast hopMyIIBL.
8. .(1 6ann) Haiigure kopens ypaBuerus logs(1 — 2x) = 3.Mecto a1 GopMyJIbl.
9.(1 6am1) YpocTuTe BEIpaKeHHe Sin“X+cos2X+tg2x

10.(1 6an1) M3 Touku A onyien neprneHaukynsap AO K INIOCKOCTH & U IPOBEAECHbI HakJIOHHble AB=17
u AC=10, OB=15. Haitgute OC.

11.(1 6an) [o rpaduky, n300paxkeHHOMY Ha PUCYHKE, OIIPEJeNIUTe, Ha KAKOM IIPOMEXKYTKE
MIPOM3BOJIHAS JAHHOM (YHKIIMM OTpULIATEIbHA

4/ 2 \0\42

12.(1 6asn) Hlap paguyca 41 1M nepecedeH IUIOCKOCTBIO, HAXOALIEICS HA paCCTOSHUM 9 AM OT LIEHTpa.
Haitaure nomans ceuenus.

y=f(x) vy

13. (1 6asum)/lans BexTopeIa{1, —2,7}, B{O, —7,8}.Haiigure KOOpAUHATHI BEKTOPOB
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d+b; d—b.
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pellieHUE:

14.(2 6ana) Haiijure mpoMesXyTKH Bo3pacTanus pyHKmuu y = x* — 8x% + 3

15.(2 6anna) K 200 r pactBopa, conepxkaiero 60% comu, mrodasunu 300 T pactBopa, cogepxaiero 50%
Toii ke coi. CKOJIBKO MPOIIEHTOB COJIM COACPIKUTCS B IMOJYYUBIIEMCS pacTBOpe?

16.(2 6asna) Pemnre ypaBHenuev3 +x = x + 1

17.(2 6ania) ) B camy peniin mocaguTh CaKeHIbI TPYII, aOPUKOCOB H sI0JI0Hb, COOTBETCTBEHHO 5, 7 U 3
mTykd. Yemy paBHA BEPOSTHOCTH BBIOPATh HAyTaJl CaXKeHell 10JI0Hu?

18.(3 6a/1;12) B npaBUIIbHOM YeTHIPEXYTONBLHON THPaMUIE IUIONIAlb OCHOBAHUS paBHa 64cM?, a G0KOBOE
pebpo 9 cm. Onpenenute 00bEM MUPAMUJIBL.

19.(3 6anna)K rpaduxy dpynkuuu y = x2 — 11x + 1 npoBezieHa KacaTeabHas C YTIOBBIM
koa¢pdunmentom 3. Haliqute KOOpIMHATHI TOUKH KaCaHUS.

20.(3 6amna) Beruwcoure miomans GUIypsl, orpaHudeHHON rpagukoM (yHkuuu Y =1 - x? u ocblo

abcruucc

IIpenogaBareiib: A.A.bakupoBa
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