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1. ITacniopT oHIa OLIEHOYHBIX CPEACTB

®DOoH/T OIEHOYHBIX CPEICTB (8 MoM uucie adanmupoéarHvle OJisi 00YUeHUs: UHBAIUO08 U JTUY C
02PAHUYEHHBIMU B03MOACHOCMAMU 300p06bs) yuebHoro mpeamera OVIL. 07. Marematnka MOTyT OBIThH
HCIIOJIB30BaHbl MPU PaA3IMYHBIX 00Pa30BaTEIbHBIX TEXHOJIOIHMAX, B TOM YMCJIE€ U HPU AUCTAHLMOHHBIX
00pazoBaTeIbHBIX TEXHOJIOTUSX / 3JIEKTPOHHOM O0Y4EHUH.

B pesynbrate ocBoenus yueoHoro npeamera OYII. 07. Marematuka (yerybiennas noo2omoska)
oOyyaromuiicss nommkeH obnanate npexycMmoTpeHHsiMH PI'OC mo cneunansnoctu 31.02.01 Jleuebnoe
Oeno CIEAYOUMMU 3HAHUSAMH, YMEHHUSAMHM, KOTOpble (DOPMUPYIOT NPOPeCcCHOHATIbHbIE KOMIIETEHIIUU, U
OOIIMMHU KOMIETECHIIUSAMH, a TAK)KE TMYHOCTHBIMU PE3yIbTaTaMH, OCBAUBAEMBIMHU B PAMKAaX MPOrPaMMBbI
BOCIIUTaHMSL:

B pesynbrare ocBoenuss yueOHoro mpeamera OVIIL. 07 Maremarnka OOyYaromIHMiics TOJDKEH
obnanate npegycmorpeHHbMu OI'OC no BceM cnenuanbHOCTIM CIEAYIOUMMHE YMEHUSAMH, 3HAHUSIMHU .

Auredpa

yMeTh:

V1- BBINONHATH apupMeTHYEeCKHe JEHCTBHA, codYeTass YCTHbIE M IHCbMEHHBIC IPHEMBI,
IIPUMEHEHHUE BBIUMCIIUTENIBHBIX YCTPOMCTB; HAXOAUTh 3HAYCHUS KOPHSI HaTypaJlbHOW CTENEHHU, CTEIIEHH C
panMoHaNBHBIM  TOKa3aTrejeM, Jiorapupma, HCIONB3YS MpPH HEOOXOJUMOCTH BBIYMCIUTEIHHBIE
YCTPOICTBA; MOJIb30BaThCS OLIEHKOM U NPUKUIKON IPU MPAKTUUYECKUX pacueTax;

VY2- IpOBOAXTH TIO M3BECTHBIM (pOpMyJIaM U IpaBUIIaM NMPeoOpa3oBaHus OyKBEHHBIX BBIPAKCHUH,
BKJIFOYAOIUX CTETEHH, paJuKaibl, JorapumMbl 1 TPUTOHOMETPUUECKUE (PYHKINH;

V3- BBIUUCIATH 3HAYCHHS YHCIOBBIX M OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISII HEOOXOIUMBIE
MIOJICTAHOBKHU U NIPe0Opa30oBaHus;

UCIOJNB30BAaTh MPUOOpPETEHHBIE 3HAHUS W yMEHUS B MPAKTHYECKOH JCATEIbHOCTH U
MIOBCEIHEBHOM KU3HU JUIS:

- IPaKTUYECKUX pacueToB 1o (Gopmyiiam, BKIOYas (GOpMyIbl, COIEpKaAIIUe CTENICHH, PaJUKaIb,
sorapuMmMbl ¥ TPUTOHOMETpUYECKHE (DYHKIIMHU, UCIIOJIb3Ys IPU HEOOXOAUMOCTH CIIPAaBOYHBIE MATEPHAIIbI
Y NPOCTEUIIINE BEIYUCIUTENBHBIE YCTPOKUCTBA.

DYyHKUMH U TPapuKU

yMeTh:

V4~ onpenensaTh 3HaUe€HUE (PYHKIUH MO 3HAYEHUIO apryMEHTa IPU Pa3InYHbIX Clloco0ax 3aaHus
byHKMIM;

VYs5- cTpouTh rpaduKky N3yuyeHHbIX (QYHKIMH;

VY- onuceiBaTh MO rpaduKy MOBEAEHUE U CBOWCTBA (DYHKUMN, HAXOAUTH MO rpaduky GyHKINUN
HauOoJIbIINE U HAUMEHBIINE 3HAYCHHUS;

VY7- pemiate ypaBHEHUs, IPOCTEHNIINE CUCTEMbl YpaBHEHUH, UCIONb3ysd CBOMCTBA QYHKIUN U UX
rpaduKoB;

WCTOJNB30BaTh MPUOOpPETEHHBIE 3HAHUS W yYMEHHS B NPAKTUYECKOH JEATEIBHOCTH U
MOBCEIHEBHOM KU3HU JUIS:

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

Havyana maTeMmaTu4yeckoro anajamusa

yMeTh:

Vg- BBIYHCIATH TIPOM3BOJHBIE U MEPBOOOPA3HBIE DIIEMEHTAPHBIX (QYHKIUH, WCIIONB3Ys
CIpaBOYHBIE MAaTEPUAIIbI;

VYo- uccrnenoBarb B IpocTeHIINX caydyasx GyHKIHUHA HA MOHOTOHHOCTh, HAXOJIUTh HaUOOJbIINE U
HaMEHbIINE 3Ha4eHUs (YHKIMHA, CTPOUTH TpapUKd MHOTOUICHOB M TMPOCTEHIINX 3JIEMEHTapHBIX
GyHKIUI € UCIIOJIB30BAaHUEM arapaTa MaTeMaTHYEeCKOro aHaAIN3a;

VY 10- BBIYMCIATH IUIOIIAM C UCIIOJIb30BAaHHEM IEPBOOOPA3HOIL;

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

- pemieHHs TPUKIAJHBIX 3a/1a4, B TOM YHCIE COIMAIbHO-DKOHOMHYECKHX M (DU3WYECKHX, Ha
HauOOJIbIINE M HAMMEHbIIINE 3HAYCHHS, HAa HAX0XKICHHE CKOPOCTH M YCKOPEHHSI.



YpaBHeHNS U HEPABEHCTBA

yMeTh:

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

V12- COCTaBIATh YpaBHEHHS M HEPABEHCTBA 110 YCIOBUIO 3aauu;

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

V14- n300pakaTh Ha KOOPAMHATHON TIJIOCKOCTH MHOYECTBA PEIICHUM MPOCTEHIINX YPAaBHCHHH U
UX CUCTEM;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHUA B MPAKTUYECKOW JEATEIbHOCTH U
[MOBCEHEBHOW KU3HHU IS

- IOCTPOCHMS U UCCIIEJOBAHUS IPOCTEUIINX MATEMAaTUYECKUX MOJIEIICH.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BepPOSITHOCTEM

yMeTh:

VYis- pemarth TOpocTeiimne KOMOMHATOPHBIE 3aJadd METOJIOM Tepedopa, a Takke C
UCIOJIb30BAaHHUEM U3BECTHBIX (hOPMYIL;

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

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHHWA M YMEHHUS B MPAKTUYECKOW JI€ATEIbHOCTH U
MMOBCEIHEBHOM XKU3HU IS

- aHAJIM3a PEATBbHBIX YHCIOBBIX JTAHHBIX, PEACTABICHHBIX B BHJIE TUArpaMM, rpa(ukos;

- aHanu3a HHGOPMAIUU CTATUCTUIECKOTO XapaKTepa.

I'eomerpus

yMeTh:

V17- pacmo3HaBaTh Ha 4YepTeXKax M MOJEISIX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMepHbIe OOBEKTHI C UX OMUCAHUSIMU, U300paKCHHUSIMHU;

VY18 - ONKCHIBaTh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBA;

V19o- aHANM3UPOBATH B MPOCTEHIINX CITydasx B3aMMHOE PACIIONIOKeHHE 00BEKTOB B IPOCTPAHCTBE;

V¥ 20- n300pakaTh OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEJIA; BBIOJIHATD YEPTEKU MO YCIOBUIM
3a/1a4;

VY21- CTpOUTH NpocTeNIINe ceueHus Ky0a, MPU3Mbl U MUPaMUbI ;

V22- pemarh IIaHUMETPUYECKHE W NPOCTEHIINE CTEPEOMETPUUYECKUE 3aJaUd HA HAXOXKICHUE
T€OMETPUUYECKUX BEJTMYUH (JIJIUH, YIJIOB, IJI0Ma e, 00hEMOB);

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
M3y4eHHBIX (OpMYI U CBOMCTB QuUryp;

VY26- BbIUKCIIEHHUS] 00BEMOB M ILUIOMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUU
MPAKTUYECKHX 3a/1a4, UCTIOJIb3Ys PU HEOOXOUMOCTH CIIPABOYHUKHU M BHIYMCIUTENbHBIE YCTPOICTBA.

3HATh!

31- 3HaUE€HNE MATEMaTU4YECKOW HAYKM AJIs PELICHMs 33]a4, BOSHUKAIOIMX B TEOPUU U MPAKTHUKE;
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 MAaTEMaTU4YECKOW HAyKW; UCTOPUIO Pa3BUTHUS IOHSTHS YWCIA, CO3LAHMS MaTeMaTH4YeCKOro
aHaJln3a, BOSHUKHOBEHUS U Pa3BUTHSI T€OMETPHH;

33- YHUBEpPCAJIbHBII XapakTep 3aKOHOB JIOTUKM MAaTEMAaTUYECKUX PACCYXAECHUH, MX
MIPUMEHUMOCTh BO BCEX 00JIACTSAX UEIOBEYECKOU e TEIbHOCTH;

34- BEPOATHOCTHBIN XapaKkTeP pa3IMUHbIX IIPOLECCOB OKPYXkKAIOIIETO MUpA.



B pesynbrare ocBoenus aucrumiuasl OYII. 07 MaTtemaTika BBITYCKHUK, JOJDKEH 00J1a/1aTh:

o0muUMHu KoMneTeHuuamMu (nanee-OK):

OK 1. Beibupatb crioco0Obl penieHus 3a1ad mpopeCCHOHATBHON EATETbHOCTH IPUMEHHTEIHHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 2. Mcronb30BaTh COBpEeMEHHBIE CPECTBA MOMCKA, aHAIN3a U MHTEPIIPETAlMi HH(pOpMaK 1
nH(OPMAaLIMOHHBIE TEXHOJIOTUH AJIs BBITIOJIHEHHUS 3a/1a4 MPOPECCUOHANBHOMN AeATeIbHOCTH;

OK 3. IlnmanupoBaTh U peaM30BBIBATH COOCTBEHHOE MpOo(ecCHOHANLHOE U JUYHOE Pa3BHUTHE,
MpEeNNPUHUMATEIbCKYIO ACSITeNbHOCTh B NpodeccHOHaNbHOU cdepe, HCIOoNb30BaTh 3HAHHUS IO
(MHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KHU3HECHHBIX CUTYAIIHSIX;

OK 4. PaGotath B KOJUIGKTHBE M KOMaHJEe, 3(PPEKTHBHO B3aMMOJCHCTBOBATh C KOJIJIECTaMH,
PYKOBOJICTBOM, KIIMEHTaMH,

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

OK 06. IlposBisTh TpakIaHCKO-TATPUOTHYECKYIO MO3UIHUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEYEIOBEUECKUX IIEHHOCTEH, B TOM YHCIE C Y4E€TOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAapThI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS;

OK 07. CopnelicTBOBaTh COXpPAaHEHHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepekeHn0, MTPUMEHSTh
3HaHHUS 00 M3MEHEHWH KIIMMaTa, MPUHIIUITEI OSPEXITMBOTO MPOU3BOICTBA, YP(HEKTUBHO JICHCTBOBAThH B
Ype3BBIYAIHBIX CUTYAIIHSIX.

DopMOi TPOMEKYTOUHON aTTECTAIIUU MO0 YYCOHON JUCIUTUIMHE SIBJISETCS MMCHbMEHHBINA SK3aMEH.

B pamkax mporpammbl y4eOHON TUCHUIUIUHBL (8 moM yucie adanmupo8anHol O/ 00yueHus
UHBANUOO8 U JUY C OCPAHUYEHHBIMU BO3MOICHOCMAMU 300p06bs) OOYHAIOIIMMUCA OCBaWBAIOTCS
JUYHOCTHBIC, METAlpeIMETHbIC U MPEAMETHBIE PE3yJbTaThl B COOTBETCTBUM ¢ TpebOoBaHusMu PI'OC
cpenHero obmiero oopaszoBanusi: tuaHocTHEIC (JIP)/(JIP(A)).

JInYHOCTHBIE Pe3y/1bTAThl PeaJIM3aAUHUH IPOrPaMMBbI Kog
BOCIIUTAHUSA(OecKpUnmopwt) pe3yJIbTaToOB
JleMOHCTpUpYIOIIUI TPUBEPKEHHOCTh K POJHON KYJIbTYPE, HCTOPUUYECKON MMaMITH HA OCHOBE
mo6Bu k Ponune, ponrHoMy Haponxy, Majod POAWHE, MPUHATHIO TPaIUIMOHHBIX IIEHHOCTEH JIP o5

MHOTOHAIIMOHAJILHOTO Hapojaa Poccun.
[TposBsttonuit yBasKeHHE K JIOJISIM CTAPIIIETO MTOKOJICHUSI K TOTOBHOCTH K
YYaCTHIO B COLMATIEHOM MOJIEPKKE U BOJOHTEPCKUX JIBIDKCHHUSIX.

JIP 06

Oco3HarIHi TPUOPUTETHYIO [ICHHOCTh JIMYHOCTH Y€JI0BEKA; YBAXKAIOIINUN COOCTBEHHYO U
YyXYI0 YHUKAIEHOCTD B PA3JIMYHBIX CUTYaIUIX ,BO BceX opMax U BUAX JEATEILHOCTH. JIP o7
[IposiBndromMd M JAEMOHCTPUPYIOIIMM  YBaKEHUE K MPEACTABUTENAM  PAa3IUYHBIX
STHOKYJNBTYPHBIX, COIHAJIbHBIX, KOH(ECCHOHANBHBIX M WHBIX Tpymn. CONpUYacTHBIA K
COXPAHEHUIO, NPEYMHOXEHUIO W TPAHCISIUUMU  KyJbTYPHBIX TpagulUil M LEHHOCTEU JIP o8
MHOTOHAIIMOHAJILHOT'O POCCUHCKOTO TOCYIapCTBA.
CoOumroiaronuii ¥ MpoTaraHAUPYIONUI MpaBuia 3I0pPOBOI0 U 0€30MacHOr0 o0pasza KHU3HH,
CHOPTa; TPEAYNPEKIAAOIMUN TUOO0 MPEeoJoIeBAIONINNA 3aBUCUMOCTH OT aJKOTOJs, Tabaka,
IICUXOAKTUBHBIX BEMIECTB, a3apTHBIX wurp ©u T.0. COXpaHSIOMUNA IICUXOJOTHIECKYIO JIP o9
YCTOWYUBOCTH B CUTYaTHBHO CJIOXHBIX WJIM CTPEMUTEIILHO MEHSIONINUXCS CUTYaITUsX.
JIMYHOCTHBIE pe3yabTAThI peaaTu3alui NPOrpaMMbl BOCIUTAHMSA, ONIpeeJIeHHbIe
0TpacjeBbIMU TPEOOBAHUSIM H K [1€JIOBBIM Ka4eCTBAM CPeIHEr0 MeJIMIMHCKOr0 MepcoHaia
HemnpepsIBHO COBEPIICHCTBYIONINH TpodeCcCHOHANBHBIE HABBIKA dYepe3 JIOMOJHATEIHHOE
npodeccuoHaabHOe 00pa3oBaHHe (IPOrpaMMbl TIOBBIIICHUS KBaTH(DUKAIIMUK MPOTrPaMMBbI
po(ecCHOHAIBHOHN MEePETOArOTOBKH), HACTABHIUYECTBO, a TAKXKE CTAKUPOBKH, HCITOJIL30BAHUE JIP 13
JUCTAaHIIUOHHBIX o0pa3oBaTenbHBIX TEXHOJIOTUI (oOpazoBaTenbHEI
MIOPTATUBEONHAPHI),TPCHUHTH B CUMYJLIIIMOHHBIX —IIEHTpax, yd9acTHe B KOHTPECCHBIX
MEpPONPUITUIX

OJ151 271YXUX, CAAOOCTBIUAUUX, NO3OHOO0LTOXWUX 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




KOMMYHHKAIIHIO), a TAKXKE, TIPU KeJIaHUH, KOMMYHHUKAIIUYA HA OCHOBE JKECTOBOW PEUH C JTUIAMH,
MMEIOIITIMH HapYIIEHHUS 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

TPaHUIBI B3AUMOICHCTBHUS

CaMOCTOSITEJIbHO W 0€30IacHO MEPeBUTAThCS B 3HAKOMOM M HE3HAKOMOM IPOCTPAHCTBE C JIP(4) 02
MCTIOJIb30BaHUEM CIICITHATIBHOTO 000pYyI0BaHUS
CITOCOOHOCThP K OCMBICICHHIO U Ju(depeHnuanu KapTHHB MHpPa, €€ BPEMEHHO- JIP(A)
[POCTPAHCTBEHHON OpPraHU3aliu 03
CIIOCOOHOCTh K OCMBICJICHUIO COIIMAJILHOTO OKPYXKCHHsI, CBOEIO MECTa B HEM, IPUHATHE JIP(A)

N . 04
COOTBETCTBYIOIINX BO3PACTY IIEHHOCTEH M COIMATBHBIX POJICH

0711 0OYYAIOWUXCSA C PACCMPONCINBAMU AYIMUCTIUYECKO20 CHeKMPA

(opMHUpOBaHHWE YMEHHS CJCIOBaTh OTPa0OTAHHONW CHCTEME TpPaBWI TMOBEICHUS H
B3aMMOJICHCTBUSL B TPUBBIYHBIX OBITOBBIX, YUCOHBIX M COIMAIBHBIX CUTYaIUsX, YACPKHBATH JIP(4) o5

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

JIP(A) 06




2. Pe3yabTaThl 0CBOEHHS YUeOHOM JUCUMIJIMHBI, MOJJIeKAIIUE IIPOBEPKe

2.1.B pesynbrare

IIPOMEKYTOUHOMN

aTTeCTalun yqe6Hor 0 IpeamMmeTa

OVII.03 Marematuka

OCYIIECTBISIETCS KOMIUIEKCHAsI MPOBEpKa CIEAYIONMX YMEHUH W 3HaHWHA, a TakkKe MUHAMHUKa (pOpMHpPOBaHUS
OOIIIX KOMITETEHINI U TMYHOCTHBIX PE3YJIbTATOB B paMKaX MPOTpaMMbl BOCTIUTAHUS:

Tabmuua 1.1.

PesyabTaTnl 00yueHus
(ocBOEHHbIE YyMEHUS,
YCBOCHHbIEC 3HAHMS,

OcHoBHbIE NOKAa3aTeJIN OlleHKH pPe3y/bTaTOB

dopMa 1 MeTObI
KOHTPOJISAA M OLl€HKH

NeCTBHS, cOueTasi yCTHhIE
Y TUCbMEHHBIC TIPUEMBEI,
MIPUMCHCHHE
BBIYMCIIUTENIBHBIX
YCTPOMCTB; HAXOIUTh
3HAYCHUS KOPHS
HATypaJIbHOM CTETIEHU,
CTCTICHH C PAIIMOHATBHBIM
MoKasaTesem, Jorapupma,
HCIIOJIB3YS TIPH
HEe0OXOIUMOCTH
BBIYMCIIUTENHHEIE
yCTPOICTBA; MOJIb30BATHCA
OIIEHKOUN Y TPUKUIKOMN
MIPH MPAKTUYECKUX
pacyeTax.

OK 01 - OK 07

JIP 05-09

- pelaTh TPUTOHOMETPUYECKHE YPAaBHEHUS C
IIOMOLUIbI0 OCHOBHBIX METOJIOB;
- TPUMEHATH BBILIE IEPEUNCIICHHBbIE (POPMYJIbI
IpH IPeoOPa30BaHIH BHIPKEHHH;

- TPUMEHATH (POPMYJIbI IIPU PELLICHUH
TPUTOHOMETPUIECKHX YPAaBHEHHUI U HEPABEHCTB;
- BBIYMCIIATD Peesbl (QyHKIMH;

- BBIYUCIIATH TIPOU3BOIHYIO;

- BBIYUCIIATH IPOU3BOJIHYIO CII0KHOM (PyHKINM;
- COCTaBJIATh ypaBHEHUE KacaTeIbHOM;

- HCCJIEZIOBATh U CTPOUTH IpapuKu yHKIHI;

- paboTarthb ¢ BRIPAXKECHUSIMHU COZECPIKALIHE
KOpEHb N-HOW CTENeHN;

- CTpOUTH rpaMKU CTENEHHBIX (YHKIUH;

- NpeoOpazoBbIBATh ITH rpaUKU MyTeM
C/BHUTa U AepopMaluy;

- CTpPOUTH rpadUKH MOKa3aTeNbHbIX, QYHKIIUNA
NIPY PA3IMYHBIX OCHOBAHUSAX U HA HUX
WUTIOCTPUPOBATh CBOWCTBA (DYHKIIUM;

- 1npeoOpazoBbIBaTh 3T TIpaduUKu NyTEM
c/BMra 1 JeopMaluu;
- BBIUUCIATH 3HAYEHUs MOKAa3aTeIbHBIX

BBIpa)KCHI/Iﬁ C MOMOIIIBKO OCHOBHBIX TOXACCTB H
BBIYUCIIMTCIIBHBIX CPCACTB,

OCBOEHHbIE pe3yJbTaToB
KOMIIETeHIIH U, o0yueHust
JIMYHOCTHBIN POCT)
Ymers:
V1. Boinonuars - peuarb TPUTOHOMETPUYECKUE YpaBHEHUS ¢ | TeKyIluil KOHTPOJIb B
apudmernyeckue MTOMOIIIBIO YMCIIOBOU OKPYKHOCTH; dopme:

- YCTHOT'O OTIPOCa;
- IPE3CHTAMI WIn
COOOILIEHUH 110
TeMaMm;

- OLICHKH
BBITTOJTHEHHUS
CaMOCTOSTENbHBIX U
KOHTPOJIbHBIX padoT.

V2.1IpumMeHATh NOHATHSA,
CBA3aHHBIE C JETMMOCTBIO
LETBIX YUCEII, TPU
peLieHnn
MaTeMaTHYECKUX 3a/1a4.
OK 01 - OK 07

JIP 05-09

= BBIIIOJIHATH onepaupm ACJICHUS Had ICJIbIMU
YHuCIIaMHu;

- IPUMEHSThH CBOMCTBA OTHOIIICHHS JIETMMOCTH Ha
MHOYKECTBE HATYpPaAJIbHBIX YMCEII IIPU PELLICHNH 33/1a4;
- IPUMEHSTH [MPU3HAKH JICTTMMOCTH TIPY PEICHUN
3a/1a4.

Texynui KOHTPOJIb B
dopme:

- YCTHOT'O OIpOCa;

- IPOBEPKHU
JIOMaIlTHUX 3aJaHMHIT;
- IPE3EHTAUN UIn
coo01IeHu# 1o
TEMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSTEJIbHBIX U
KOHTPOJIHBIX PaboT.




V3. HaxoguTe KOpHU
MHOT'OYJICHOB C OJHOM
MEPEMEHHOM,
packJiaapIBaTh
MHOTI'OWIEHEI Ha
MHOKUTEIIH.

OK 01 - OK 07

JIP 05-09

- BBIYHCIIATH Ipeienbl GyHKIUII;

- BBIYUCIIATH ITPOU3BOAHYIO,

- BBIYHCIISATH IPOU3BOIHYIO CIOXKHOU (PYHKIINU;

- COCTaBJIATh YPABHEHUE KacaTeJIbHOM;

- HCCJIeI0BaTh U CTPOUTH Irpaduku (PyHKLIUIA;

- HaXOUTh KOPHWU MHOI'OYJICHOB C OIIHOI>’I
MePEMEHHOM;

- pacKiIaibIBaTb MHOT'OYJICHBI Ha MHOXUTCIIH,

- IPUMEHSATH TeopeMy besy npu pemeHun 3aaay.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 3aJIaHuil;
- IPE3CHTALI UIn
COOOILEHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V4. [IpoBoauTh
peoOpa3oBaHUs
YHUCIIOBBIX U OYKBEHHBIX
BBIPAKCHMUI,
BKJIIOYAOIUX CTENEHH,
panuKaibl, J0rapupMbl 1
TPUTOHOMETPHUUYECKHE
GbyHKIHN.

OK 01 - OK 07

JIP 05-09

- BBIUUCIIATH 3HAYCHUS TPUTOHOMETPUYECKUX
GyHKIUH ¢ 3aJaHHON CTENEHBIO TOYHOCTH,

- [peoOpa3oBbIBATH TPUTOHOMETPUUECKUE
BBIPAKCHHUS, UCTIONIB3Yys TPUTOHOMETPUIECKHE
(hopMyIbl;

- CTPOUTH rpa)MKi TPUTOHOMETPHUIECKUX
(GyHKIMHA 1 Ha HUX WUTIOCTPUPOBATH CBOMCTBA
byHKIHI;

- BBIYMCIATH 3HAYEHHsI I0KA3aTEeIbHbIX
BBIPKCHUH C MTOMOIIBIO0 OCHOBHBIX TOXKIECTB U
BBIUMCJIUTENIBHBIX CPE/ICTB;

- pemIath HECIOKHBIE YPABHEHNS, IPHBOTUMEBIC
K Brgam: a'® = g 9% gf® = p:

- pelaTh HeCJIOKHbIE HEPAaBEHCTBA, PUBOINMBIC
K BrgaM: a'®>< g 9

- CTPOUTbH rpauKu JorapuPpmMUIECcKIX
(GyHKIMHA IPU pa3InYHBIX OCHOBAHUSX U HAa HUX
WJUTIOCTPUPOBATh CBOMCTBA (DYHKIINIA;

- NpeoOpazoBbIBATh ITH rpadUKu MyTeM
C/ABHUTa U AepopMaluy;

- BBIYMCIATH 3HAYEHHs JJorapu(pMUIecKux
BBIPAYKEHUH C IIOMOIIHI0 OCHOBHBIX TOXKIECTB U
BBIUMCIIUTENbHBIX CPEJICTB;

- pelIaTh HeCJIOXKHbIE YpaBHEHUsI, IPUBOAUMBIE K
Busiam: 10ga(x)=f(X) pemiats HeCI0KHBIC
HEepaBEHCTBA, IPUBOIMMBIE K BU/IAM:

logaf(x)><logag(x).

Texymui KOHTPOJIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- Ipe3eHTalui WIH
co0011IeHuH IO
TEMaM;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PaboT.

V5. Onpenenste 3HaUCHUE
(GYHKIMU IO 3HAUEHUIO
apryMeHTa npu
pa3IUYHBIX criocoax
3aaHusl QyHKIUH.

OK 01 - OK 07

JIP 05-09

- BBIUMCIIATh HECIIOXKHBIE Tpenenbl (QyHKIMA B
TOYKE 1 Ha OCCKOHCUHOCTH;

- pemiarh  parvoHATBEHBIC
METOJIOM HHTEPBAJIOB;
= BBIYUCIATH 3HAYCHUA TpI/IFOHOMeTpI/IquKI/IX
GyHKIMH ¢ 3aJaHHON CTENEHBIO TOYHOCTH;

HEpaBEeHCTBA

- 1peoOpa3oBbIBATh TPUTOHOMETPUUECKHE
BBIPAKEHUS, HCIIONb3ysl TPUTOHOMETPUUYECKUE
(bopMybl;
- CTpouTh TpaduKd  TPUTOHOMETPUUYECKHX
GyHKIMH U HAa HUX WIUIIOCTPUPOBATh CBOMCTBA
byHKINI;

- TMPUMEHSTh F'€OMETPUUECKHe MPeoOdpa3oBaHUs

Texymui KOHTPOJIb B
dopme:

- YCTHOTO OIpOCa;

- IPE3CHTAMI WU
coo01IeHu# 1o
TEMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSITENIbHBIX U
KOHTPOJIBHBIX PaboT.




(cmBur w  nmedopmarnuioo) TpH  MOCTPOSHUHU
rpauKoB.

VY6. Ctpoutsb rpaduku
W3YYCHHBIX (DYHKITHIA,
BBINOJIHATH
npeoOpa3oBaHUs
rpaduKoB.
OK 01 - OK 07

JIP 05-09

- HaXOIMTh 00JIACTh ONpeeieHusT (PYHKITNH,
- HaxomWTh 3HaueHWe  (yHKIWH,  3aJaHHON
AQHAJIMTUYECKW WM Tpaduyeckd, IO 3HAYEHUIO
apryMeHra 1 Hao0opoT;
- CTpouTh TpaUKH  WM3BECTHBIX  CTENEHHBIX
dynKimi;
- TPUMEHITh TEOMETPUYECKUE MpeoOpa3oBaHUs
(cmBur u neopMarvro) pu MOCTPOSHUH TPAPHKOB;
- mo TpadpuKy (YHKIMM YyCTaHABIMBATh €€
Ba)XHEHIIINE CBOMCTBa (MOHOTOHHOCTb,
OrPaHU4EHHOCTb, YETHOCTb, HEYETHOCTb,
NIEPUOIMYHOCTD, HEIIPEPHIBHOCTD);
- BBIUHCIISITh HECIOXKHBIC Tpenenbl (QyHKIMA B
TOUYKE M Ha OECKOHCUHOCTW;

- pemars palfoHAIbHBIE HEpPaBEHCTBA
METOJIOM HHTEpPBAJIOB;
- BBIYUCIATH 3HAYEHUS TPUTOHOMETPHUUECKHUX
(GyHKIMIA ¢ 33JaHHOM CTENEHBIO TOYHOCTH:
- mpeoOpa3oBLIBaTh TPUTOHOMETPUUECKHE
BBIPKEHUS, HCIIONB3YsI TPUTOHOMETPUUICCKUE
(bopMyIbl;
- CTpoWTh TpaUKu  TPUTOHOMETPHUECKHX
GyHKIMH ¥ HA HUX WIUTIOCTPUPOBATH CBOWMCTBA
byHKIHI;
- MPUMEHSTh T€OMETPUUECKHE MPeoOpa3oBaHUS
(cmBur u  gedopManuio) MpU  HOCTPOESHUU
rpauKoB;
- pemarh TPUTOHOMETPHYECKHE YpaBHEHUS C
MTOMOIIBIO YUCIOBOM OKPY>KHOCTH;
- pemarh TPUTOHOMETPHYECKHE YpaBHEHUS C
MTOMOIIBI0 OCHOBHBIX METO/IOB;
- TPUMCHATH BBIIIC TIEPEUUCIICHHBIC (HOPMYITBI
IpU peoOpa30BaHUU BBIPAKEHUH;
- IPUMEHSITh bopmyIsl npu peleHnn
TPUTOHOMETPHICCKUX YPABHEHHUI 1 HEPABEHCTB;
- BBIYHCIIATH TIpeIenbl GyHKIU;
- BBIYHCIISATH IPOU3BOIHYIO;
- BBIYHCIISATH IPOU3BOTHYIO CIIOKHOW (PYHKIINU;
- COCTaBJIATh ypaBHEHHE KacaTeIbHOMH;
- HCCJIeIOBATh M CTPOUTH TpaduKu PYHKIIUH.
- BBIYUCIIATH 3HAYCHUS MOKA3aTeIbHBIX
BBIP2KEHUH C TIOMOIIBIO OCHOBHBIX TOXKJIECTB U
BBIYHCITUTEBHBIX CPE/ICTB;
- pemaTh HECJOXKHBIE YpaBHEHWUS, MPUBOAUMBIC
K Brgam: a'® = g 9® gf® = p:
- pelIaTh HECJIOXHbBIE HEPaBEHCTBA, MPUBOIUMBIE
K BHiaM; a>< g 9%
- CTpOHWTH rpaduxu norapupMUIECKUX
(GYHKIUH IPU pa3TUIHBIX OCHOBAHUSX W HA HUX
WJUTIOCTPUPOBATH CBOWCTBA (DYHKIIMIA;

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPE3CHTALUI UIn
COOOILIEHHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJILHBIX PadoT.




- mpeoOpa3zoBeIBaTh d3TU Tpaduku myTeM
ciBura u feopMarmu;

- BBIYMCIATH 3HAUCHUS  JIOTAaPHU(PMHUECKUX
BBIPQXKCHUN C MOMOUIBI0 OCHOBHBIX TOXIECTB U
BBIUMCIIUTEIBHBIX CPEICTB;

- pelarh HECJIOXKHbIE YpaBHEHUsI, IIPUBOIMMBIC K

Bumam:  loga(x)=f(X)  pemars  HecmOXHbIE
HEPaBCHCTBA, MPHBOTMBIC K BHJIAM:
logaf(x)><logag(x).

V8. OnuceiBaTe o
rpaduky u no dpopmyie
MOBEJIEHHE U CBOMCTBA
(GyHKIHH.
OK 01 - OK 07

JIP 05-09

- HaXOIHTh 00JIACTh ONpeieIeHusT (PYHKITNH,
- HaxomWTh 3HaueHWe  (yHKIWH,  3aJaHHON
AQHAJIMTHYCCKA WM TPadUUYecK, 10 3HAYCHHIO

apryMeHra 1 Hao0opoT;
- crpouth TpadMKM  WM3BECTHBIX  CTEHECHHBIX
(byHKIIHIA;

- IPUMEHATh TI'€OMETpPUYECKHe MpeoOpa3oBaHMs
(cmBur 1 IehopMaIHIO) TIPU TIOCTPOESHUH TPA(UKOB;
- nmo r1paduKy (QYHKIMM YyCTAHABIMBaTh €&
BaKHEHUIIIHE CBOICTBa (MOHOTOHHOCTb,
OIPaHMYEHHOCTb, YETHOCTb, HEYETHOCTb,
TIEPUOUMIHOCTD, HETIPEPHIBHOCTD );
- BBIUUCIIATH HECJIOXKHBIE Tpenesibl (QyHKumid B
TOUYKE U Ha OECKOHCUHOCTWY;

- peuars palMOHAIbHBIE HEPaBEHCTBA
METOZIOM UHTEpPBAJIOB;
- BBIUUCIIATH 3HAYEHUS TPUTOHOMETPUUYECKHX
(GyHKUUHN ¢ 3aJaHHON CTENEHbI0 TOYHOCTH:
- IpeoOpa3oBbIBATh TPUTOHOMETPUUECKHE
BBIPAKEHUS, HCIIONb3Ys] TPUTOHOMETPUUYECKUE
(bopMyIIBI;
- CTpoUTh TIpauKu  TPUTOHOMETPHUUECKHUX
(GyHKIMHA M Ha HUX WJUTIOCTPHPOBATh CBOMCTBa
byHKIHi;
- NPUMEHATh F€OMETPUUECKUE Mpeodpa3oBaHus
(cmBur u  gedgopmanuio) TNpU  MOCTPOCHUHU
rpaduKoB.
- pewatb TPUTOHOMETPUYECKHE YPaBHEHUS C
ITOMOIIIBIO YUCIIOBOU OKPYKHOCTH;
- pewatb TPUTOHOMETPUYECKHE YPABHEHHUS C
ITOMOIIBI0 OCHOBHBIX METO/IOB;
- TPHUMEHATH BBIIIE MEpPEUUCICHHbIE (OPMYJIbI
IpY peoOpa30BaHUU BBIPAKEHUH;
- IPUMEHSTH bopmyIIbI pu pelieHnu
TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPaBEHCTB;
- BBIUUCIIATH TMpeaesbl GyHKIUH;
- BBIYHCIISATH IPOU3BOHYIO;
- BBIUUCIIATH MPOU3BOIHYIO CI0KHOM (PyHKINHY;
- COCTaBJIATh YpaBHEHUE KacaTelbHOI;
- HCCIIEZIOBATh U CTPOUTH IpaPuKu QPYHKIUI.
- BBIYHCIATH 3HAYEHUs MOKa3aTeIbHBIX
BBIPAKEHUH C MIOMOIIbK0 OCHOBHBIX TOXKJIECTB U

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPE3CHTALI UIn
COOOILIEHUH 110
TeMam;

- OIICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIHBIX PadoT.
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BBIYHMCIIUTEIBHBIX CPEJICTB;

- peuIath HECIOXKHBIE ypaBHEHUs, MPHUBOIMMBIC
K Bugam: a'® = g 9® gf®) = p-

- pemarh HEeCJIOXKHBbIC HEPaBEHCTBA, MPUBOIUMBIC
K BrgaM: a'®>< g 9

- CTpOUTH rpaduku JA0orapupMUIECKUX
(GYHKIUI TIpU Pa3TMYHBIX OCHOBAHMSX M Ha HUX
WLTIOCTPUPOBATH CBOWCTBA (DYyHKIIUM;

- mpeoOpa3oBBIBaTh O3TH TpapuKH  IyTEM
caBHra 1 JepopMaIuu;

- BBIYMCIATH 3HAYEHUS  JIOTApUPMHYECKHX
BBIPAQ)KEHUH C MIOMOUIBI0 OCHOBHBIX TOXIECTB U
BBIYHCIIUTEIBHBIX CPEJICTB;

- pelath HECJIOXKHbIE YpaBHEHUSI, IIPUBOIMMBIC K

Bumam:  loga(x)=f(X)  pemars  HecOXHBIE
HEPaBEHCTBA, MIPHBOTMBIE K BHJIAM:
logaf(x)><logag(x).

¥9. Pemarsb ypaBHEHH,
CUCTEMBI YPaBHECHHU,
HEPABEHCTBA, UCIIOJIb3Ys
cBOMcTBa (PYHKUIUI U UX
rpadguveckue
IIPEACTABIICHMUS.

OK 01 - OK 07

JIP 05-09

- BBIYUCIATH 3HAYEHUS TPUTOHOMETPUYECKUX
GyHKIUH ¢ 3aJaHHON CTENIEHBIO TOYHOCTH,

- mpeoOpa3oBBIBATH TPUTOHOMETPUYECKUE
BBIPKEHUS, HCIIONB3YsI TPUTOHOMETPUUICCKUE
(bopMyIbl;

- CTpouTh TpaduKd  TPUTOHOMETPUUYECKHX
(GyHKIMHA M Ha HUX WJUIIOCTPUPOBATh CBOICTBa
byHKIHI;

- [PUMEHATh F€OMETPUUECKUE MTPpeodpa3zoBaHus
(cmBur u  gedopManuio) MpU  HOCTPOESHUU
rpaduKoB.

- pewiatb TPUTOHOMETPUYECKHE YpPaBHEHUS C
ITOMOIIBIO YUCIIOBON OKPY>KHOCTH;

- pewiatb TPUTOHOMETPUYECKHE YpPaBHEHUS C
ITOMOIIBI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BbIIIE NEpEUUCIIeHHbIE (HOpMYIIbI
IpU [IpeoOpa30BaHUM BbIPAKEHHH;

- TpPUMEHATh  (GOpPMYJbl  HpU  pEIICHUU
TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB;

- BBIYUCIATH 3Ha4YeHHUs NOKa3aTeIbHbIX
BBIPA)KEHUHN C MOMOIIIbI0 OCHOBHBIX TOXKJIECTB U
BBIYHCIIUTENBHBIX CPEJCTB;

- pemaTh HECJOXKHbIE YpaBHEHUs, NPUBOANMBIE
Kk Bram: a'® = q 9% gf® = p:

- peliaTh HEeCJIOXHbIE HEPaBEHCTBA, MPHUBOIUMbIE
K BHaM: a'®>< g 9:

- CTpOHTH rpaduxu JorapupMUIECcKuX
(GYHKIMHA TPU pa3IUYHBIX OCHOBAaHMUAX U HAa HUX
WJUTIOCTPUPOBATh CBOMCTBA (DYHKIINIA;

- 1peoOpa3zoBbIBaTh 3TH TIpaduKu  MyTeMm
C/BHUTa U AepopMaluy;

- BBIYHCIATH 3HAUYEHUS  JIOrapupMHUUECKUX
BBIPAKEHUHN C MOMOIIIbIO OCHOBHBIX TOKJIECTB U
BBIYHCIIUTENBHBIX CPEACTB;

Texyiuit KOHTPOJIb B
dopme:

- YCTHOT'O OTIpOCa;

- IPE3CHTAUI UIn
COOOILIEHUH 110
TeMaMm;

- OLICHKH
BBITTOJTHEHHUS
CaMOCTOSTENbHBIX U
KOHTPOJIbHBIX paboT.
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- pelIaTh HECJIOKHbIE YPaBHEHUS, IPUBOIUMBIE K

BUIAM: loga(x)=f(X)  pemath  HeCIOXKHBIC
HEPaBCHCTBA, MPHBOTMbIC K BHIAM:
logaf(x)><logag(x).

V11. Beruucnare
MIPOU3BOIHBIE U
nepBooOpasHbIe
AJIEMEHTAPHBIX (DYHKITHIA,
MIPUMEHSIS paBuia
BBIYHCIICHUS
MIPOU3BOJIHBIX U
I1EpBOOOPA3HBIX,
UCIOJIB3YS CIIPABOYHbBIE
MaTepHaIbl.

OK 01 - OK 07

JIP 05-09

- BBIYHCIIATH Ipeienbl GyHKIUI;

- BBIYUCJISATH TPOU3BOAHYIO;

- BBIYHCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKINU;
- COCTaBJIATh YPABHEHUE KacaTeJIbHOM;

- HCCJeIoBaTh U CTPOUTH Irpaduku (PyHKUIUH;

- HaxOJUTb HEOINpENEeICHHBIE  WHTETPabl,
cBOAsIIMECS K TaOIUYHBIM C  TOMOIIBIO
OCHOBHBIX  CBOWCTB U IIPOCTEUIINX
npeoOpa3oBaHMiA;

- BBIJICTISITH NEepPBOOOPA3HYIO,
YAOBIETBOPSAIOIIYIO  33/laHHBIM  HadaJbHBIM
YCIIOBHSIM;

- BOCCTaHABJIMBATh 3aKOH JBI)KEGHHS IO

3aJJaHHOW CKOPOCTH, CKOPOCTh IO YCKOPCHHIO,
KOJIMYECTBO 3JICKTPUYECTBA 10 CHUJIC TOKA U T.[I.;
- BBIUHCIATH OMNPEACIICHHBIA HMHTETpal C
MOMOIIIBI0 OCHOBHBIX CBOMCTB H  (HOpMyI
Herorona -Jleiibnuna;

- HaXxOIUThb IIJIOIIA N
Tparneunui;

- pemaTh MPOCTEHIINE MPHKIAJHBIC 3aJa4H,
CBOJISIIIMECS K HAXOXKICHUIO HHTETpaa.

KpHBOHHHefIHBIX

Tekyimuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPE3CHTALI UIn
COOOILIEHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V12. UccnenoBath
(GYHKLINU ¥ CTPOUTDH UX
rpaduKH ¢ MOMOIIBIO
IIPOU3BOJHOM.

OK 01 - OK 07

JIP 05-09

- BBIYMCIIATD IIpeienbl QyHKIUI;

- BBIYMCIIATH IPOU3BOHYIO;

- BBIYMCIIATH IPOU3BOIHYIO CIOXKHOW (PYHKUINU;
- COCTaBJIATh YPABHEHUE KaCATEIIbHOM;

- HCCJeI0BaTh U CTPOUTH IpaduKu PYHKIIHH.

Texymui KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 3aJaHHI;
- IPE3EHTALUN WU
co0011eHuH 0
TEeMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSITEJIbHBIX U
KOHTPOJIbHBIX PaboT.

V13. Pemars 3amauu ¢
NPUMEHEHHEM ypaBHEHUS
KacaTelbHOU K rpaduKy
GbyHKIMM.

OK 01 - OK 07

JIP 05-09

- BBIYMCIIATD NIpeienbl QyHKIUI;

- BBIYMCIIATH IPOU3BOAHYIO;

- BBIYHCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKIINU;
- COCTaBJIATh YPABHEHUE KaCaTEIIbHOM;

- HCCJIeI0BaTh U CTPOUTD IpadUK (PYHKIIHA.

Texymui KOHTPOJIb B
dopme:

- YCTHOTO OIpOCa;

- IPOBEPKHU
JIOMaIlTHUX 3aJaHMHIL;
- IPE3CHTAMI WU
coo01IeHu# 1o
TEMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSTEJIbHBIX U
KOHTPOJIHBIX PaboT.
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V14. Pematb 3amauu Ha
HaXO0XKIEHHUE
HauOOIBIIEro U
HAUMEHBIIIETO 3HAYEHUS
(GYHKIIUH Ha OTpPE3Ke.
OK 01 - OK 07

JIP 05-09

- BBIYHCIIATH Ipeienbl GyHKIUII;

- BBIYUCIIATH TPOU3BOAHYIO;

- BBIYHCIISATH IPOU3BOJHYIO CJIOKHOM (PYHKIINU;
- COCTaBJIATh YPABHEHUE KacaTeJIbHOM;

- HCCJeI0BaTh U CTPOUTH IpaduKu PYHKIIUM.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 3aJIaHuil;
- IPE3CHTALI UIn
COOOILEHUH 110
TEeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V15. BeluucasaTh miomajas | - HaXOJIUThb  HEONPEACIICHHbIE  WHTErpasibl,
KPHUBOJIMHENHON cBodlIMECS K TaOIUYHBIM C  IIOMOIIBIO
TpanenuH. OCHOBHBIX  CBOICTB  H MPOCTEHIIINX
OK 01 - OK 07 peoOpa3oBaHuii; Texyuuii KOHTPOJIb B
JIP 05-09 - BBIJICIIATH nepBoodpasuyto, | popme:
YAOBIETBOPSIOIIYI0  3a/laHHbIM  HA4aJbHBIM | - YCTHOI'O OIIPOCa;
YCIIOBUSM; - IPOBEPKHU
- BOCCTaHaBJIMBAaTb 3aKOH JIBM)KEHUS IO | JIOMAIIHUX 3aJaHMIi;
3aJJaHHOM CKOPOCTH, CKOPOCTh MO YCKOPEHHIO, | - MPEe3eHTALNN WK
KOJIMYECTBO 3JIEKTPUYECTBA 10 CUJIE TOKA U T.JI.; | COOOLICHUI 110
- BBIUMCIATH OMNpPEICICHHBIH HHTETpal C | TeMam;
MOMOIIBI0 OCHOBHBIX CBOMCTB ®  (OPMYI | - OLCHKH
Hrrotona - JleiOnuna; BBIIIOJTHEHUS
- HaXOJUTh TIOIATN KPUBOJUHEHHBIX | CAMOCTOSATEIbHBIX U
Tparnemuii; KOHTPOJIbHBIX paboT.
- pewmaTh MNpOCTEHIINEe NpPUKIAJHbIE 3a]ayH,
CBOJSILIIMECS K HAXOXKIEHUIO HHTETpaJa.
V16. Pemats - BBIUMCIATH 3HAYEHUS TPUTOHOMETpUYECKUX | TeKyluii KOHTPOIb B
palMOHaJIbHBIE, (GyHKIMH ¢ 3aJaHHON CTENEHbIO TOUHOCTH; dopme:
MOKa3aTelbHbIE U - mpeoOpa3oBLIBaTh TPUTOHOMETPUYECKHUE | - YCTHOTO OIPOCa;
Jorapu@muuecKue BBIPDQKEHUS, HCIOJIb3Ysl TPUTOHOMETPUUECKHUE | - IPOBEPKHU
ypaBHEHUS U (hopMyIbI; JIOMAITHUX 33JIaHUi;
HEPaBEHCTBA, - CTpouTh rpadUKd  TPUTOHOMETPUYECKHX | - MPE3CHTAIUN WK
UppalMiOHANbHBIE U GyHKIMA ¥ HA HUX WUTIOCTPUPOBATh CBOMCTBA | COOOIIEHUH O
TPUTOHOMETPUUECKHUE byHKIHi; TeMaMm;
yYpaBHEHUS, UX CUCTEMBL. | - TPUMEHSATh T€OMETPUUYECKUE MPEOOPa30OBaHUS | - OLICHKU
OK 01 - OK 07 (cmBur u  pedopMaluio) TP HOCTPOEHUU | BHIIOJHEHUS
JIP 05-09 rpaduKoB. CaMOCTOSITEIIbHBIX U

- pemarb TPUTOHOMETPUYECKHE YpPaBHEHUS C
IIOMOILBIO YUCIIOBOU OKPYKHOCTH;

- pemarb TPUTOHOMETPUYECKHE YpPaBHEHUS C
IIOMOILIbI0 OCHOBHBIX METOJIOB;

- TPUMEHATH BbIIIE TEpeUrClieHHbIE (HOpMYIIbI
IIpU [IPpeoOpa30BaHUM BBIPAKEHHI;

- NPUMEHSATh dbopMynbl  TIpU  pELICHUH
TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB;

- pemaTh palMOHAIBHBIE, IOKA3aTEIbHbIE U
JorapupMUUECKUe HEPABEHCTBA;

-pemaTh UppalOHAJIbHBIE U

KOHTPOJIbHBIX padoT.
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TPUTOHOMETPUYECKHE YPABHEHHUS, UX CUCTEMBI.

V17. loka3siBaTh
HECJIO’KHbIC HEPaBEHCTBA.
OK 01 - OK 07

JIP 05-09

- BBIYUCIATH 3HAYEHUS TPUTOHOMETPUYECKUX
GyHKIUH ¢ 3aJaHHON CTENEHBIO TOYHOCTH,

- mpeoOpa3oBBIBATH TPUTOHOMETPUYECKUE
BBIPKEHUS, HCIIONB3Ys TPUTOHOMETPUUYCCKUE
hopmyIbI;

- CcTpouTh TpauKu  TPUTOHOMETPHUECKHX

GyHKIMHA ¥ HA HUX WJUIIOCTPUPOBATHh CBOMCTBA
byHKIUII;

- NPUMEHSTh T€OMETPUYECKHe MPeoOpa3oBaHUs
(cmBur w gedopManuioo) TPH  TOCTPOSHUU
rpaduKoB.

- pelarb TPUTOHOMETPUYECKHUE YpaBHEHUS C
MTOMOIIBIO YHCIIOBOI OKPY>KHOCTH;

- pemarb TPUTOHOMETPUYECKHE YpPaBHEHUS C
MTOMOIIBI0 OCHOBHBIX METO/IOB;

- TPUMCHATH BBIIIC TIEPEUUCIICHHBIC (HOPMYITBI
IpU peoOpa30BaHUU BBIPAYKEHUH;

- TpuUMEHATH  (QopMydaBl  TMPH  PEHICHUU
TPUTOHOMETPUYECKUX YPABHEHHUM U HEPABEHCTB;

- pelaTh pallMOHAIbHbIE, T0KA3aTeIbHbIE U
norapudMuuecKre HepaBeHCTBA,

-peuaTh uppalMoOHAILHBIE U
TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBI.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

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

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

V21. Pemiats ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
MIPUMEHEHHEM
rpadu4ecKux
MpEICTaBICHUM, CBOWCTB
GbyHKIUH, TPOU3BOIHOM.
OK 01 - OK 07

JIP 05-09

- BBIUMCIATH 3HAYEHUs TPUTOHOMETPUYECKHUX
(GyHKIMH ¢ 331aHHOM CTENEeHbIO TOUHOCTH:

- npeoOpa3oBbIBaTh TPUTOHOMETPUYECKUE
BBIPAQXKEHUS, HUCIOJb3Ys] TPUTOHOMETPUUYECKUE
(hopMybl;

- CTpouTb TIpaduKd  TPUTOHOMETPUUYECKHX

GyHKIMH M HAa HUX WUIIOCTPUPOBATh CBOMCTBA
GyHKIUT;

- MPUMEHSTh F'€OMETPUUECKHE MTPE0O0pa3OBaHUS
(cmBur u  gegopmanuio) TNpU  MOCTPOCHUHU
rpaduKoB.

- pewatb TPUTOHOMETPUYECKHE YPaBHEHUS C
ITOMOIIIBIO YUCIIOBOU OKPYKHOCTH;

- pewarb TPUTOHOMETPUYECKHE YPaBHEHUS C
ITOMOIIBI0 OCHOBHBIX METO/IOB;

- TPHUMEHATH BBIIIE MEpPEUUCICHHbIE (OPMYJIbI
IpY peoOpa30BaHUU BBIPAKEHUH;

- TpUMEHATH  (GOpPMYJbl  TpPH  pEIICHUU
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB.

Texymui KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 3aJaHHI;
- IPE3EHTALUN WU
co0011eHuH 0
TEeMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSITEJIbHBIX U
KOHTPOJIbHBIX PaboT.

V22. Pemate npocreiimme
KOMOWHATOPHBIE 3a]1aun
METOJIOM Tiepedopa, a
TaKXKE C UCIIO0JIb30BAHUEM
M3BECTHBIX (hopmyI,

- pemarp MpoCTeiIe KOMOWMHATOPHBIE 3a/1a4H;
- CTIOJIB30BaTh (POPMYIIBI IEPECTAHOBKH U
COYETaHUs MPH PEIICHUH 33/1a4;

- BBIUMCIIATH K03 urmentsr 6mHoma HploToHa;
- - HCIIOJIb30BaTh TpeyroabHUK [lackans mpu

Texymui KOHTPOJIb B
dopme:

- YCTHOTO OIIpOCa;

- IPOBEPKHU
JTOMAaNTHUX 3aJJaHMi1;
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TpeyrojibHuKa [lackais;
BBIUUCIISATH

ko3 purmenTs OMHOMA
Herotona o ¢opmyie u ¢
UCTIOJIb30BaHUEM
TpeyroyibHuKa [lackais.
OK 01 - OK 07

JIP 05-09

pEIICHNH 33]1au.

- IpE3CHTAIui UIn
C000I11IeHHIT 10
TEMaM;

- OIICHKH
BBITIOJTHEHHUS
CaMOCTOSTCIIBHBIX U
KOHTPOJIbHBIX padoT.

V23 .BeuucisaTh
BEPOSTHOCTH COOBITUI Ha
OCHOBE I10JICYCTa YHCIa
HCXOJI0B (ITpoCTeHIme
cily4amn).

OK 01 - OK 07

JIP 05-09

- IPUMEHATH (POPMYIIBI KOMOMHATOPHUKH MTPH
peLIeHUN 3a1a4;

- IPUMEHSATh KJIACCUYECKOE OIPEIEICHUE
BEPOSTHOCTH IIPU PEIICHUU 3a/1a4;

- BBIYUCIISATH BEPOSITHOCTU COOBITHIA.

Texymui KOHTPOJIb B
dbopwme:

- YCTHOI'O OIIpOCa;

- IPOBEPKHU
JOMAaIITHUX 3aJaHMi;
- IpE3eHTaIui Uin
cooOIeHu 1o
TeMaM;

- OIICHKHU
BBITIOJTHEHHS
CaMOCTOSITCJILHBIX U
KOHTPOJIbHBIX padoT.

¥24. CooTHOCUTD
TUIOCKHE T€OMETPHYECKUE
(buUrypsl U TpEXMEpHBIE
OOBEKTHI € UX
OIMCAaHMSIMHU, YEPTEKAMH,
n300paKEeHUSIMH;
pa3nuyatb u
aHAJIM3UPOBATh B3aUMHOE
pacnosoxxeHue Quryp.
OK 01 - OK 07

JIP 05-09

- IIPHUMCHATH AKCHUOMBI IJIAaHUMCTPHUN nu
CTCPCOMCTPHHU IIPpU PCIICHUHN 3a1da4;

- JOKa3plBaTb  CJEJICTBUS U3  aKCUOM
CTEPEOMETPUHU.

- yCTaHaBJIMBAaTh B IIPOCTPAHCTBE
[apaJUIEIbHOCTh  IPAMBIX, MNPAMON U
IJIOCKOCTH, IBYX IUIOCKOCTEW, UCIIOIB3YS
IPU3HAKH U OCHOBHBIE TEOPEMBI O
napajiesIbHOCTH;

- INPUMEHATh TPU3HAK [APAJUIEIBHOCTH
OpsIMOM M IUIOCKOCTH, TPU PEIIEHUU
3ajad4;

- NPUMEHSATh MIpU3HAK
NEPIEHIUKYJIIPHOCTH psIMON u
IJIOCKOCTH, TeopeMy 0 Tpex
NEPIEHIUKYIIApax, IIPU3HAK

NEPHEHIUKYIAPHOCTH IUIOCKOCTEH IS
BBIYMCIICHUS YIJIOB WM PACCTOSIHUU B

IIPOCTPAHCTBE;
- packiaibIBaTh BEKTOP MO Oasucy;
- MIPOU3BOJIUTH oTieparuio CIIOKEHMS,

BBIYMTAHUS, YMHOKEHUS BEKTOPA HA YUCIIO.
CTPOUTH BEKTOP, MO €ro KOOPANHATAM;

- omepupoBaThb  GOpMyIaMH  CIOXKEHU,
BBIYUTAHUSA, CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIIAAT  YIJIBI  MEXAY  HPSIMBIMH U
IJIOCKOCTSIMU;

- pemaTh 3a/1a4d IPUMEHSS OCHOBHBIE CBOMCTBA
U GOpPMYJIBI TeN BpalleHHs;
- HaxoJIUTh 00BEM MPSMOIl MPU3MBI, MUPAMUJBI,

Texymui KOHTPOJIb B
dbopme:

- YCTHOI'O OIIpOCa;

- IPOBEPKHU
JOMAaIITHUX 3aJaHHI;
- Ipe3eHTalUN WIH
COOOIIIEHUH IO
TEMaM;

- OLICHKH
BBITIOJIHEHU S
CaMOCTOAITENIbHBIX U
KOHTPOJIbHBIX PaboT.
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MPSIMOTO KPYrOBOI'O LUJIMHIpPA U KOHYCA, 111apa;

- HaxXOJWTh IUIOIAAMA MOBEPXHOCTEU MPU3MBI,
MMpaMuU/bl, HWIMHIPA, KOHYCa U 11apa;
BBIUUCIIATh M M300pakaTh OCHOBHBIC 3JIEMEHTHI
MPSAMBIX [IPU3M, [TapaJlICICIUIIEO0B,;

- CTPOUTH MPOCTENILINE CEUCHUS
MHOT'OIPAHHUKOB YKa3aHHBIX BbIIIE, BBIUUCIATH
TUIOIIAJAN ITUX CEUCHUM.

V25. U3obpaxath
reoMeTpHUecKue PUryps
U TeJa, BBIOJIHATD
YEepPTEXK M0 YCIOBUIO
3a7ayH.

OK 01 - OK 07

JIP 05-09

- IPUMEHATb AaKCHUOMBl  IUIAHUMETPUU W
CTEPEOMETPUH IIPU PELICHUH 3a/1a4;

- JOKasplBaTb  CJIEICTBUA U3  aAKCUOM
CTEPEOMETPHUH.

- yCTaHaBJIMBATh B IIPOCTPAHCTBE
[apaJuIeIbHOCTh  IPSMBIX, MPSAMON U
IUIOCKOCTH, JBYX IUIOCKOCTEH, UCIIOJIB3Ys
IPU3HAKKM U OCHOBHBIE TEOPEMBI O
[apalIeIbHOCTH;

- [PUMEHATh MPU3HAK [APAIIEIBHOCTH
OpsIMOM M IUIOCKOCTH, IpU PELICHUU
3az1adyg;

IIPUMEHSTh IIPU3HAK
NEPIEHIUKYJIAPHOCTH MPSMOM U  IJIOCKOCTH,
TEOpeMy O Tpex MEepHeHAMKYIAPax, INPU3HAK
HEePIEeHIUKYISIPHOCTH IIJIOCKOCTEN JUIS
BBIUHUCIEHUS  YIJIOB WM pPacCTOSSHUM B
IIPOCTPAHCTBE;

- packiaibIBaTh BEKTOP 1O Oasucy;

- IIPOU3BOJIUTH OIEepaLHI0 CJIOKEHH,
BBIUNTAHUS, YMHO)KEHHUSI BEKTOPA Ha YHCJIO.
CTPOUTH BEKTOP, IO €r0 KOOPIANHATAM;

- omepupoBaTb  (GOpMyIaMH  CIOXKEHU,
BbIUUTAHUS, CKaJISIPHOTO IIPOU3BEICHUS
BEKTOPOB;

BBIUMCIATh  YIJIBI  MEXAY  OpSIMBIMH U
IUIOCKOCTSIMU;

- pemarh 3aJa4y NPUMEHSST OCHOBHBIE CBOMCTBA
1 (GOpMYyJIbI TEJ BpaLCHUS;

- HaXOAUTh 00bEM HPAMOM MPU3MBI, MUPAMUJIBI,
IIPSAIMOTO KPYrOBOT'O LMJIMHIPA U KOHYCA, 111apa;

- HAaxOAWTh IUIOUIAJM IOBEPXHOCTEU
MPU3MBI, TUPaMU/Ibl, IIWJIMHIPA, KOHYCa U 11apa;
BBIUUCIIATh M M300pakaTh OCHOBHBIE 3JIEMEHTHI
MPSIMBIX PU3M, TTapaJUIeTIeIHUIe/10B,;

- CTPOMTH npocTeimune CeueHus
MHOTOTPaHHUKOB YKa3aHHBIX BBIIIE, BBHIYUCIATH
IUIOLIA/IN ATUX CEUEHUH.

Tekymuii KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 33]IaHUil;
- IPE3CHTALI UIn
COOOILIEHUH 110
TeMam;

- OIICHKHU
BBITIOJTHCHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIHBIX PadoT.

V26. Pemars
reOMETPUYECKHUE 3a/1a4H,
ONUpasiCh HA U3YYEHHBIE
CBOMCTBA
TJTAHUMETPUYECKUX U

- IIPHUMCHSATH AKCHOMBI IIAaHUMETPUHA n
CTCPCOMETPHUH NTPHU PCIICHUUN 3a/1a4;
- JOKa3bIBaTh CICACTBUA nu3 aKCHUOM
CTCPCOMCTPHUH.

- YCTAaHAaBJIMBAaTb B IMPOCTPAHCTBEC

Texynui KOHTPOJIb B
dbopme:

- YCTHOTO OIIpOCa;

- IPOBEPKHU
JTOMAaNTHUX 3aJJaHMii;
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CTEPEOMETPUYUECKHIX
¢buryp u OTHOIICHU I

MCXKIY HUMHU, IPUMCHSAA

anredpanveckui u
TPUTOHOMETPHYECKUIA
ammapar.

OK 01 - OK 07

JIP 05-09

[apaJUIeIbHOCTh  NPAMBIX, MNPAMOH U

IIJIOCKOCTH, JBYX IINIOCKOCTEM, UCIIOIb3Ys

IIPU3HAKA U OCHOBHBIE TEOPEMBI O

[apaJlIeIbHOCTH;

- INPUMEHATh IPU3HAK
IpsIMOM M IIJIOCKOCTH,
3ajad4;

NIPUMEHSATH HpU3HAK
NEPIEHIUKYJIAPHOCTH MPSMOM M  IJIOCKOCTH,
TEOpEMY O TpeX MEepHEeHIUKYISIPax, IIPU3HAK
NEPIECHIUKYISIPHOCTH IUIOCKOCTEN JUISL
BBIYMCIICHUS YIJ10B " paccTosiHUU B
IIPOCTPAHCTBE;

- PacKJIaJbIBaTh BEKTOP MO Oa3ucy;

- IIPOU3BOJIUTH OleparLuo CIIOXKCHUS,
BbIYUTAaHUA, YMHOXCHHUA BEKTOPA HA YHUCJIO.
CTPOUTH BEKTOP, M0 €r0 KOOPAUHATAM,;

[apajuIeIbHOCTH
IIpU  pELICHUU

- omepupoBatb  (QopMylaMH  CIIOXKCHHS,
BbIYUTAHUA, CKaJIIpHOT'O IMPONU3BCACHUA
BEKTOPOB;

BBIYUCIIATH YTJIbL MCKOY IIpsAMBbIMHA n
TJIOCKOCTSIMU;

- pemaTh 3a/a4d IPUMEHSS OCHOBHBIE CBOMCTBA
U (GOpMyJIbI TeN BpalleHHUs;

- HaXOAWUTh 00BEM IPSIMOW MPHU3MBI, MMPAMUJIBI,
IIPSIMOTO KpyroBOro LIMJIMHAPA U KOHYCa, 11apa;

- HaxOJWTh IUIOIIAJAM IIOBEPXHOCTEN
MIPU3MBI, TUPaAMU/bI, IWJIMHIPA, KOHYCA U 11apa;
BBIUMCIATh U M300pakaTh OCHOBHBIE 3JIEMEHTHI
MPSAMBIX [IPU3M, [TapaJlIECICIUIIEO0B,;

- CTPOUTH IIpoCTENIINE ceyeHus
MHOT'OI'PAHHUKOB YKa3aHHBIX BBIIIE, BBIYUCIATH
IUIOMIAAN ITHUX CEYECHUH.

- IpE3CHTAIui UIn
C000I11IeHHIT 10
TEMaM;

- OIICHKH
BBITIOJTHEHHUS
CaMOCTOSTCIIBHBIX U
KOHTPOJIbHBIX padoT.

V27. IIpoBoauTh
J0Ka3aTeNbHbIE
paccyxaeHHsI PU
pellIeHny 3a1ad,
JIOKa3bIBaTh OCHOBHBIE
TEOpEMBI Kypca.

OK 01 - OK 07

JIP 05-09

- NIPpHUMCHSITH AKCHOMBbI IJIAaHUMCETPpHUU u
CTCPCOMETPHUH NTPHU PCIICHUUN 3a/1a4;

- JOKa3plBaTb  CJEJICTBUS U3  aKCUOM
CTEPEOMETPUHU.

- yCTaHaBJIMBAaTh B IIPOCTPAHCTBE
NapaJuIeIbHOCTh  NPAMBIX, MNPAMOH U
IJIOCKOCTH, BYX IUIOCKOCTEW, UCTIONIB3YS
IPU3HAKHM U OCHOBHBIE TEOPEMBI O
napassieIbHOCTH;

- NPUMEHATh TPU3HAK MAPAIIEIBHOCTH
OpsIMOM M TUIOCKOCTH, TPU PEIIeHUU
3ajad4;

- NPUMEHSATh MIpU3HAK
NEPIEHIUKYIIPHOCTH psIMON u
IJIOCKOCTH, TeopeMy 0 Tpex
NEPIEHIUKYIIApax, IIPU3HAK

MEePHNEHIUKYIAPHOCTH IUIOCKOCTEH IS
BBIYMCIICHUSL YIVIOB M PAcCTOSIHUM B

Texymui KOHTPOIIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 3aJaHHI;
- IPE3EHTALUI WU
coo01IeHu# 1o
TEMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSTEJIbHBIX U
KOHTPOJIBHBIX PaboT.
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IPOCTPAHCTBE;
packiabIBaTh BEKTOP 1O Oasucy;
- IIPOU3BO/IUTh OIepaLUIo CIJIOKEHMS,
BBIYUTAHUS, YMHOXCHHS BEKTOpA HA YHUCIIO.
CTPOUTB BEKTOP, I10 €0 KOOPIMHATaM,;

- omepupoBaTth  (QopMylIaMU  CIOXKEHUS,
BBIYUTAHUS, CKJIIPHOTO MIPOU3BEACHUS
BEKTOPOB;

BBIUUCIIATH  YIJIBI  MEXAY  HPSIMBIMH U
TJIOCKOCTSIMU;

- pelmaTh 3a/la4yd IPUMEHSs OCHOBHBIE CBOMCTBA
¥ (GOPMYJIBI TEJT BpaICHHS;

- HaxoJIUTh 00BEM MPSMOI MPU3MBI, MTUPAMUBI,
IIPSIMOrO KpyroBOro LIMJIMHAPA U KOHYCa, 11apa;

- HAaXOOUTh  IUIONIAJM  TOBEPXHOCTEU
MPU3MBI, TUPAMUIbI, UJIUHIPA, KOHYCa
U 11apa;

BBIYUCIIATh U U300pakaTb OCHOBHBIE IJIEMEHTHI
MPSIMBIX MPU3M, MTapalIeIEIUIIC/IOB,;

- CTPOUTH MPOCTEHIINE CeueHus
MHOTOIPAaHHUKOB YKa3aHHBIX BBIIIE, BBIUYUCISATH
IUIOIAH 3TUX CEUECHHUH.

V28. BeuuciasaThb
JIMHENHBIE DJIEMEHTHI U
YTJIBI B
IIPOCTPAHCTBEHHBIX

KOH(pUrypanusx, o00bemMbl
U TUIOIIAIU TIOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TEN U

UX IPOCTEUIINX
KOMOMHAIIHH.
OK 01 - OK 07
JIP 05-09

- packiaJpIBaTh BEKTOp MO Oa3ucy;

- MIPOU3BOIUTH oTeparuio CIIOKEHHS,
BBIYUTAHUS, YMHOKEHHUS BEKTOpa HA YUCIIO;

- CTPOUTH BEKTOP, MO €r0 KOOPJAMHATAM;

- omepupoBatb  (QopMylamMH  CIOXCHHS,
BBIYUTAHUS, CKaJIIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIIATh  yIJIbl  MEXAY  HOpsIMBIMH U
MIJIOCKOCTSIMU;

- pelmaTh 3a/1a4d IPUMEHSAS OCHOBHBIE CBOMCTBA
1 (GOpMYyJIbI TEJ BpaLCHUS;

- HaXOAUTh 00BbEM MPSIMOM MPHU3MBI, MUPAMUIBI,
IIPSAMOTO KPyroBOro LMIIMHIPA U KOHYCA, 111apa;

- HaxoOJWTh IUIOIIAJM IIOBEPXHOCTEN
MIPU3MBI, TUPAMU/bI, IWJIMHIPA, KOHYCA U 11apa;
BBIUHCIATh U M300pakaTh OCHOBHBIE 3JIEMEHTHI
IPSAMBIX [IPU3M, [TapaJlICIEIUIIEOB,;

- CTPOUTH IpocTenIne CeYeHUs
MHOT'OI'DAHHUKOB YKa3aHHBIX BBIIIE, BBIYUCIIATH
IUTIOIAAN DTHUX CEYCHUH.

Texymui KOHTPOJIb B
dbopwme:

- YCTHOT'O OIIpOCa;

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

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSITEJIbHBIX U
KOHTPOJIbHBIX PaboT.

¥29. IlpumensaTs

KOOPJMHATHO-BEKTOPHBIN

METOA AJIAA BBIYUCIICHU A

OTHOILIEHUH, PACCTOSHUI

U YTJIOB.
OK 01 - OK 07
JIP 05-09

- packiaibIBaTh BEKTOP MO Oasucy;

- MIPOU3BOJIUTH oTiepario CIIOKEHHSI,
BBIUNTAHUS, YMHOKEHHUS BEKTOPA HA YHCJIO.
CTPOUTH BEKTOP, IO €ro KOOpAUHATAM,;

- omepupoBaTb  GopMylTaMH  CIOXKEHUS,
BBIYUTAHUS, CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIISITE  YIJIBI  MEXAY  TPSIMBIMH U

Texymui KOHTPOIIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 33JIaHUl;
- Ipe3eHTalUi WIH
coo0IeHHH TT0
TEMaMm;
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IIJIOCKOCTSIMU;

- peuarh 3a1a4d NPUMEHSS] OCHOBHBIE CBOMCTBA
1 GOpMyIIbI TEJ BpaleHUS;

- HaxOJIUTh O0BEM MPSMOU MPU3MBI, TUPAMUJIBI,
MPSIMOTO KPYrOBOI'O LHMJIMHIpA U KOHYCA, 11apa;

- HaxOJIWTh IUIOIIAJAM TOBEPXHOCTEU
MIPU3MBI, TUPAMU/bI, IWJIMHIPA, KOHYCA U 11apa;
BBIUUCIIATh M M300pakaTh OCHOBHBIC 3JIEMEHTHI
MPSAMBIX [IPU3M, [TapaJlICICIUIIEO0B,;

- CTPOUTH MPOCTENILINE CEUCHUS
MHOT'OIPAHHUKOB YKa3aHHBIX BbILIE, BBIUUCIATH
IJIOIIAJAN 3TUX CEUECHUM.

- OLICHKHU
BBITIOJTHEHHSI
CaMOCTOSITENIbHBIX U
KOHTPOJILHBIX PadoT.

V30. Ctpouts ceueHus
MHOTOTPaHHUKOB U
M300paXkaTh CCUCHUS TEIl

- pacKiaIbIBaTh BEKTOP MO Oasucy;
- MIPOU3BOIUTH oTeparuio CIIOKEHHSI,
BBIYUTAHUS, YMHOKEHHUS BEKTOpA HA YHUCIIO;

Texymui KOHTPOJIb B

dbopme:
- YCTHOTO OTIPOCa;

BpaIICHUS. - CTPOUTH BEKTOP, IO €r0 KOOPJHHATAM,; - IPOBEPKH
OK 01 - OK 07 - omepupoBaTh  (QopMyJaMH  CJIOXEHHS, | JOMAIIHUX 3aJaHMIi;
JIP 05-09 BBIYMTAHHS, CKaJISIPHOTO NPOU3BEICHUS | - IPE3CHTALMN HITH
BEKTOPOB; co0011IeHuH IO
BBIYHCIIATH  yIJIBI ~ MEXKIY  MHpSIMBIMH U | TEMaM;
TUIOCKOCTSIMH; - OLICHKH
- pemiaTth 3aJa4d MPUMEHSISI OCHOBHBIE CBOICTBA | BBIIOJIHEHHUS
¥ (GOPMYJIIBI TEJT BpAIEHHS, CaMOCTOSITEIIbHBIX H
- HAXOJUTh O0BEM IMPSIMOW NPU3MBI, TUPAMHJIBI, | KOHTPOJIBHBIX padoT.
IPSIMOTO KPYTrOBOTO IIMJIMHIPA U KOHYCA, 1apa;
- HaxOJWTh IUIOIIAAHM IIOBEPXHOCTEH
MPU3MBI, TMPAMHUIBL, IIIIMHAPA, KOHYCA U 11apa;
- BBIYUCIIATH U U300paxkaTb OCHOBHBIE JIEMEHTHI
NPSMBIX TIPU3M, TTapaJuICIICTIUTIE/IOB,
- CTPOUTH npocTrenme CeYeHUS
MHOTOTPAaHHHKOB YKa3aHHBIX BBIIIE, BBIYUCISATH
IUIOINAAM ITUX CEYECHUH.
3HaTh:

31. 3nadyeHue
MaTeMaTUYeCKOU HayKu
JUTS pelleHus 3a/1ad,
BO3HHUKAIOIINX B TEOPUH U
MIPaKTUKE; ITUPOTY U
OTPaHUYEHHOCTh
MIPUMEHEHUS
MaTeMaTUYEeCKHX METOJIOB
K aHaJIM3y 1
HCCIIE0BAHUIO MTPOLIECCOB
U SBJICHUW B MPUPOJIE U
oOmecTBe.

OK 01 - OK 07

JIP 05-09.

- aKCHOMBI CTEPEOMETPHH;
- CIEACTBMSI U3 AKCUOM CTEPEOMETPUN;
- aKCHOMBI IJTAHUMETPUH,;

- B3aMMHOE  pACIOJIOXKEHUE  IPSIMBIX,
MIPSIMOM U IIJIOCKOCTH, IBYX IIJIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpPEMBI O MaPAIUIEITBHOCTH
IpSIMOW M TUIOCKOCTH, MapajljeIbHOCTH
JIBYX TUIOCKOCTEW;

- CBOICTBa NapajyieIbHOTO
MPOCKTUPOBAHUA U HUX MPUMCHCHUC JJIA
n300pakeHust pUryp B CTepeoMeTpuH;

OCHOBHBIC TIIOHATHUA CTCPCOMETPUH,; AKCUOMBI
CTCPCOMETPHUH U CIICACTBUA U3 HUX;
- B3aHMMHOC PAaCIIOJIOXKEHUC MMPSAMBIX,

HpHMOﬁ 1 IJIOCKOCTH, IBYX IUIOCKOCTEH B

Texymui KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaIITHUX 3aJaHHI;
- IPE3EHTAUI UIn
coo01IeHu# 1o
TEMaM;

- OLIEHKHU
BBITIOJIHEHU S
CaMOCTOSTEJIbHBIX U
KOHTPOJIbHBIX PaboT.
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MIPOCTPAHCTBE;

- OCHOBHELIC TEOPEMBI 0
MePIEHIUKYIIPHOCTH psAMOi u
MJIOCKOCTH, TEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- MOHATHUC YyIJla MCXKAY MNpsAMBIMH, YyIJid
MEXITY PSMO u IIOCKOCTBIO,
JBYIPaHHOTO  yrjla,  yrjia  MEXIy
IJIOCKOCTSIMH,

- OCHOBHBLIC TCOPEMBI O MCPICHANKYIAPHOCTU
NpsIMON M TUIOCKOCTH, TEPHEHIAUKYISIPHOCTH
IUIOCKOCTEH;

- TIOHSATHE  BEKTOpa,  MPABUIIO

napaJijielenumnesa;
- CBOiicTBa KOMILIAaHAPHBIX u
KOJUIMHEAPHBIX BEKTOPOB;
- [psIMOYTOJIbHAs cucrema
KOOp/IMHAT;

- KOOPJWHATHI BEKTOPA;
- CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB;
- TeJIa BpallleHUs;
- CBOICTBA TeJI BpalllcHHUS,
- TOHATHE O0bEeMa W TUIOIIATU TOBEPXHOCTH
TE€OMETPUIECKOTO Tea;
- Gopmynsl IS BBIYHCICHUS OOBEMOB W
IUIOIIAJICH TIOBEPXHOCTEH IEOMETPHUYECKUX TEll.
MEPEYUCIICHHBIX B  COACPXAHWH  Y4eOHOTO
MaTepuana;
- TOHATHE MHOTOTPAHHHKA, €ro
TTOBEPXHOCTH, MOHSITHE
MPaBUJIBHOTO MHOTOTPAHHHKA,;
- ONpeJeNeHue MPU3MBI, MapajieNnenunea,
BUJIBI TIPH3M;
- CBOWCTBA MPHU3M U NapaJjieNenumneoB.

32. 3HayeHMEe NPaKTUKU U
BOIPOCOB, BO3ZHUKAIOLINX
B caMO#l MaTeMaTuKe s
(dbopmMHUpoBaHUS U
pa3BUTHS
MaTeMaTHYeCKOil HayKH.
OK 01 - OK 07

JIP 05-09

- aKCHOMBI CTEPEOMETPHH;

- CIEACTBMSI U3 AKCUOM CTEPEOMETPUN;

- AKCHUOMBI HJ'IaHI/IMCTpI/II/I;

- B3aUMHOE€  pAacCIOJIOKEHHE  MPSMBIX,
MPSIMOM U IIJIOCKOCTH, IBYX IIJIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpPEMBI O MNaPAIUIEITBHOCTH
IpsIMOW M TUIOCKOCTH, MNMapajljeIbHOCTH
JIBYX TUIOCKOCTEW;

- CBOICTBa NapajyieIbHOTO
MPOCKTUPOBAHUA U HUX MPUMCHCHUC JJIA
n300pakeHust pUryp B CTepeoMeTpuH;

OCHOBHBIC TIIOHATHUA CTEPCOMETPUH; AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX;

- B3aUMHO€  pAacloOJIOKEHHWE  MPAMBIX,
IPSIMON U MJIOCKOCTH, ABYX IUIOCKOCTEHN B
MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI 0

Texymui KOHTPOIIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAaNTHUX 3aJJaHMii;

- IPE3EHTALUI WU
coo01IeHu# 1o
TEMaM;

-OLIEHKU BBIMOJIHEHUS
CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX padoT.
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MePIEHIUKYIIPHOCTH psSIMOM u
MJIOCKOCTH, TEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- MOHATHUC YIJla MCXKAY MNpsAMBIMH, yIJia

MEXAy ~ HOpsAMOM U IJIOCKOCTHIO,
JBYTpaHHOIO0  yIyla,  yrjla  MEXIy
MJIOCKOCTSIMU;

- OCHOBHBLIC TCOPEMBI O MCPICHANKYIAPHOCTU
NpsIMONH W TUIOCKOCTH, TEPHEHIAUKYISIPHOCTH
IUIOCKOCTEH;

- IIOHATHE  BEKTOpa,  IPaBUIO
napaJijielsenuIesa;
- CBOiicTBa KOMILIAaHAPHBIX u
KOJUIMHEAPHBIX BEKTOPOB;
- IpSIMOYTroJIbHAs cucrema
KOOp/JMHAT;

- KOOpJHMHATHI BEKTOPA;
- CKaJsIpHOE MPOMW3BENIEHNE BEKTOPOB;
- TeJIa BpaIlleHUS;
- CBOICTBA TeJI BpalllcHHS,
- TOHATHE O0bEMa W TUIOIIATU TOBEPXHOCTH
TE€OMETPUIECKOTO Tea;
- Gopmynbsl IS BBIYHCICHUS OOBEMOB W
IUIOIIAJICH TIOBEPXHOCTEH IEOMETPHUYECKUX TEll.
MEPEYUCIICHHBIX B  COACPXKAHWH  Y4eOHOTO
Marepuaa,
- TOHATHE MHOTOTPAHHHKA, €ro
TTOBEPXHOCTH, MOHSITHE
MIPaBWJIBHOTO MHOTOTPAaHHUKA,
- ONpeJeNeHue MPU3MBI, MapajieNnenunea,
BUJIBI TIPH3M;
- CBOWCTBA MPU3M U MapaljieNenuneoB.

33. Uneu pacumpenus
YHCIIOBBIX MHOXKECTB KaK
crocoba MocTpoeHust
HOBOT'0 MaTeMaTHYECKOT0
armapara JJisl peIeHUs
NpPaKTHYECKHX 33724 1
BHYTPEHHHX 33]1a4
MaTeMaTHKH.

OK 01 - OK 07

JIP 05-09

- TeoMmeTpuyecKas
KOMIUIEKCHBIX YHCET,
- JICHCTBUTEJIbHAA U MHUMAas 4acTb, MOLYJb U
apryMeHT KOMIUIEKCHOTO YHCIIa;

- anreOpanyeckas H  TPUTOHOMETpUYECKas
(hOpMBbI 3aITMCH KOMILJIEKCHBIX YHCET;

- apudmernueckue JEeNCTBUS Haj
KOMIUIEKCHBIMUA YHCIIaMH B pa3HbIX (opmax
3aIlMCH;

- KOMIUJIEKCHO CONPSIKEHHBIE YHCIIA.

MHTEpIpETANNs

Texymui KOHTPOJIb B
dopme:

- YCTHOT'O OIIpOCa;

- IPOBEPKH
JIOMAITHUX 33JIaHui;

- IPE3CHTAlI UITN
cOOOLIeHNH 1o
TeMam;

-OI[EHKU BBIMIOJTHECHHUS
CaMOCTOSITEIIbHBIX |
KOHTPOJIBHBIX PaboT.

35. Bo3aMokHOCTH
TE€OMETPUH ISl OITUCAHUS
CBOJCTB peaJIbHBIX
MIPEIMETOB U UX
B3alMHOI'O
PacroIoKeHusl.

OK 01 - OK 07

JIP 05-09

-  AaKCHOMBI CTCPCOMCTPHHU,
- CJICACTBUA U3 aKCUOM CTCPCOMETPHUH,
- aKCHMOMBbI IINIAHUMCTPHH,

- B3aUMHO€  pAacCloOJIOKEHHWE  TMPAMBIX,
IPSIMON U MJIOCKOCTH, ABYX IUIOCKOCTEHN B
MIPOCTPAHCTBE;

- OCHOBHBIC TCOPCMbI O MAPAJJICIBHOCTH
HpHMOfI M IIJIOCKOCTH, NapalJICJIbHOCTH

Texymui KOHTPOIIb B
dbopwme:

- YCTHOT'O OIIpOCa;

- IPOBEPKHU
JIOMAaITHUX 33JIaHUl;
- Ipe3eHTalUi WIH
coo0IeHHH TT0
TEMaMm;
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JIBYX IJIOCKOCTEH;

- CBOMCTBa [apajIeabHOro
IPOEKTHUPOBAHUSA U MX IMPUMEHEHHE AJIs
n300pakeHus puUryp B CTepeOMETpUH;

OCHOBHBIE TMOHATUS CTEPEOMETPUH; aAKCHOMBI
CTEPEOMETPUU U CIECACTBUS U3 HUX;

- B3aMMHOE  pAaCHOJIOKEHHE  TPSAMBIX,

IPSIMON U IJIOCKOCTH, ABYX IUIOCKOCTEH B

MIPOCTPAHCTBE;

- OCHOBHEIC TEOPEMBI 0
MePIEHIUKYIIPHOCTH psSMOK u
MJIOCKOCTH, TMEPIEHAUKYISIPHOCTH ABYX
IUIOCKOCTEH;

-  TOHSATHE yria MEeXAy MNpsIMbIMU, YIJia
MEXIY PSMOi u IIOCKOCTBIO,
JIBYTPAaHHOTO  yrila,  yrjla  MEXIy
IJIOCKOCTSIMH,

- OCHOBHBIE TEOPEMBI O MEPIECHIUKYISIPHOCTH
npsSIMOM M TUIOCKOCTH, TEPHEHAUKYISIPHOCTH
IUIOCKOCTEH;

- TIOHSTHE  BEKTOpa,  MPaBUIIO

napasuiesenuIesaa;
- CBONCTBa KOMILUTAHAPHBIX u
KOJIJITMHEAPHBIX BEKTOPOB;
- [psSMOYroJibHas cucreMa
KOOp/AMHAT;

- KOOpJIMHATHI BEKTOPA;
- CKaJIsIpHOE MPOU3BEJIEHUE BEKTOPOB;
- TeJa BpalleHus;
- CBOICTBA TeJ BpallleHMUS;
- TIOHATHE O0beMa W TUIOMIAAM TOBEPXHOCTH
r€OMETPHUUECKOTO TeNa;
- QopMmynbsl s BBIYUCICHHS OOBEMOB H
MJI0IIA el TOBEPXHOCTEM F€OMETPUUECKUX Tell.
MEPEUYNCICHHBIX B  COJEPKaHHH  y4eOHOTO
MaTrepuana;
- TIOHSITUE MHOTOTPAaHHUKA, €ro
MMOBEPXHOCTH, MOHSITHE
MPaBWJILHOTO MHOTOTPAHHHKA;
- ONpEJeNeHHEe MPU3MBbl, NapaljIeNenuIea,
BH/IBI TIPU3M,;
- CBOMCTBA MPU3M U NapalIeIenuIe/1oB.

-OLIEHKU BBIMOJIHEHUS
CaMOCTOSTENIbHBIX U
KOHTPOJIbHBIX paboT.

36. YHuBepcaabHbII
XapakTep 3aKOHOB JIOTUKHU
MaTeMaTUYECKUX
pacCyXIeHUM, UX
MPUMEHUMOCTD B
Pa3TUYHBIX 00JACTIX
YeJI0BEYECKOU
JEATEIIbHOCTH.

OK 01 - OK 07

JIP 05-09

- AKCHOMBI CTEPEOMETPHH;

- CJIEJICTBHS M3 aKCIOM CTEPEOMETPUH;

- AKCHUOMBI HJ'IaHI/IMeTpI/II/I;

- B3aUMHOE pacrnoyioxKeHue MPSIMBIX,
MPSAMOM U IIJIOCKOCTH, IBYX IIJIOCKOCTEH B
MPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O TMapaLICIbHOCTH
NpsIMOM M TUIOCKOCTH, MapajjieIbHOCTH
JIBYX TJIOCKOCTEM;

- CBOIcCTBa MapajieIbHOTO

Texynui KOHTPOJIb B
dopme:

- YCTHOTO OIpOCa;

- IPOBEPKHU
JIOMaIlTHUX 3aJaHMHIT;

- IPE3CHTAMI WU
coo01IeHu# 1o
TEeMaM;

-OILICHKH BBITOJTHEHUS
CaMOCTOSITENIbHBIX U
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MIPOEKTUPOBAHUS U UX MPUMEHEHHE IS

n300pakeHust pUryp B CTepeoMeTpuH;
OCHOBHBIC TOHSTHS CTEPEOMETPUH; AKCHOMBI
CTEPEOMETPUU U CIIECACTBUS U3 HUX;

- B3aUMHOE  pPACMOJIOKEHHE  MPAMBIX,
IPSIMON U IJIOCKOCTH, ABYX IUIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI 0
MEPIEeHIUKYISIPHOCTH psIMOiA u
MJIOCKOCTH, TEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- [OHATHE YIJIa MEXAY
MEXIYy  NpAMOM u
JBYTPaHHOI'O  YIJIa,
MJIOCKOCTSIMU;

- OCHOBHbBIE TEOPEMBI O NEPIEHIUKYISIPHOCTH
OpsIMOM U TUIOCKOCTH, MEPHEHAUKYISIPHOCTH
IIOCKOCTEH;

IpSIMBIMH, yTJIa
IJIOCKOCTBIO,
yria — Mexnay

- MOHSITHE BEKTOpa, IIPABUIIO
napajieNnenunena;
- CBOMCTBA KOMILUTAHAPHBIX u

KOJUTMHEAPHBIX BEKTOPOB;
- PsIMOYTOJIbHAs CUCTEMA KOOPAUHAT;
- KOOPJMHATHI BEKTOPA;
- CKQJIIPHOE TTPOU3BEICHUE BEKTOPOB;
- TeJIa BpAIllCHHUS;
- CBOMCTBA TE€J BpalICHUS;
- MOHATHE 00BbeMa U TIJIOMAAN TTOBEPXHOCTH
TEOMETPHUUECKOTO TeJa;
- dopmynsl IS BBIYHCIEHUS OOBEMOB H
IJTIONIAZEd MOBEPXHOCTEN T€OMETPUUYECKUX TEIl.
MEPEYUCICHHBIX B  COAEpPXKAHUH  Y4eOHOTO
MaTepuana;
MOHSATHE MHOT'OTpaHHUKa, ero
HOBerHOCTI/I, IIOHSTUC HpaBI/IJ'II)HOFO
MHOT'OTPaHHUKa;
- OMpeJeNieHue MPU3MBbI, apaiyIesienuIea,
BU/IbI TIPU3M,;
- CBOWMCTBA MPU3M U NapaJUICTIEIUIICIOB.

KOHTPOJIbHBIX padoT.

JIP 05 chopmMHpOBaHHOCTH
OCHOB CaMOpPa3BUTHS U
CaMOBOCIIUTAHUS B
COOTBETCTBUHU C
00I1IeueI0BeYECKUMU
IIEHHOCTSIMH U HJIeaaMu
Tpa)IaHCKOTO OOIIECTBA;
TOTOBHOCTH U
CIOCOOHOCTH K
CaMOCTOSITEIbHOM,
TBOPYECKOU U
OTBETCTBEHHOM
JeSTEIbHOCTH;

HpI/IHI/IMaTB peUICHUsA B CTAHAAPTHLIX U
HECTAaHAAPTHBIX CUTyalludX U HECTHU 3a HUX
OTBCTCTBCHHOCTD.

Texymui KOHTPOJIb B
dbopwme:
- YCTHOT'O OIIpOCa;

- IpE3eHTaIui UIn
co0OmIeHNnH 1o
TeMam;

- OLICHKHU
BBIMIOJTHEHUS
CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX padoT.

23




JIP. 06  TonepaHTHOE
CO3HAaHUEC U IOBCIACHHUC B
MOJIUKYJIBTYPHOM  MHpE,
TOTOBHOCTbH n
CIIOCOOHOCTh BECTH
JHAJIOT c JIPYTUMH
JIOABMH, IOCTUTATh B HEM
B3aMOIIOHUMAaHUI,
HAXOJUTh OOINWE IETH H
COTPYAHUYATDb JJISL nux
JTOCTYDKEHHUS,
CIIOCOOHOCTH
MPOTHBOCTOSATH
UJICOJIOTHH IKCTPEMHU3MA,
HaI[MOHAIIU3Ma,
KceHohoouu,
JTMCKPUMHUHALIUA o
COLIMAJIbHBIM,
PEJIUTHO3HBIM, PAaCOBBIM,
HaI[MOHAJIbHBIM

IIpU3HAKaM M JpYruM
HETaTUBHBIM COLIMAIIBHBIM
SIBJICHUSIM

PaboTaTh B KOUIEKTHBE U KOMaH/Ie, 2P (HEKTUBHO
0o0IIaThCsl ¢ KOJIEraMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMH.

Tekymuii KOHTPOJIb B
dopme:
- YCTHOT'O OIIpOCa;

- IPE3CHTALMI UIn
COOOILIEHHUH 110
TeMaMm;

- OLICHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

JIP 07 HaBBIKA
COTPY/ZIHUYECTBA co
CBEPCTHHKAMH,  JICTHhMH
MJIAIIIIETO BO3pacTa,
B3POCIIBIMU B
o0pa3oBaTenbHOM,
OOIIECTBEHHO IOJIE3HOM,
yueOHo-
HCCIIET0BATEIBCKOM,
NPOSKTHOH ¥ JPYrux

BHIaX JEITEIBHOCTH,

beITh TOTOBBIM OpaTh Ha ceOs HPABCTBEHHBIC
o0s3aTesIbcTBA IO OTHOUIEHHIO K IPUPOJE,
OOLIECTBY U YETIOBEKY.

Texymuii KOHTPOJIb B
dbopwme:
- YCTHOT'O OIIpOCa;

- IPE3EHTALUI HIIN
co0011IeHuH IO
TEMaM;

- OLIEHKHU
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX PadoT.

JIP. 08 HpaBctBeHHOe | PaboTaTh B KOJUIEKTUBE U KOMaH e, 3¢ (dekTuBHO | Tekymuii KOHTPOIIb B
CO3HaHME U MOBEJIEHHE Ha | O0IIAThCA C KOJIJIETaMu, pyKOBOJICTBOM, bopme:
OCHOBE YCBOCGHHMS | IOTPEOUTENSMHU. - YCTHOT'O OIIpOCa;
00111€4eTI0BEYECKIX - IpE3eHTAalUN WIH
LIEHHOCTEH; Co00I11IeHHIH 1O
TEMaM;
- OLICHKHU
BBIIIOJIHEHUS
CaMOCTOSATENIBHBIX U
KOHTPOJIbHBIX padoT.
JIP. 09 roTOBHOCTHE W OcyiecTBiATh MOUCK M HMCHOJIb30BaHUE | TeKymuii KOHTPOJIb B

CIIOCOOHOCTh K
o0pa3oBaHHIO, B  TOM
gucie caMooOpa3oBaHMIO,

Ha  IPOTSDKEHUM — BCEH
KU3HH; CO3HATEIILHOE
OTHOILLIEHUE K
HEMPEPBIBHOMY

uH(popmanuu, HeobxonumMon A 3)PeKTUBHOTO
BBITIOJTHEHUS npoecCOHATBHBIX 3azad4,
pohecCHOHANBHOTO U JMYHOCTHOTO PA3BUTHSI.

dbopwme:
- YCTHOTO OTIPOCa;
- IPE3eHTalUi WIN
co0OmIeHNnH 1o
TEMaM;
- OLIEHKHU
BBITIOJTHCHUS
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00pa30BaHUIO Kak CaMOCTOSITENIbHBIX U
YCIIOBUIO yCIIETHOM KOHTPOJILHBIX PadoT.
npodeccuoHaIbHON u

O0IECTBEHHOH

NEsSITeNbHOCTH;

JIP. 10  »scrernueckoe | bepe:xxHo ~ OTHOCUTBCS K HcTOpHuYeckoMy | Tekyliuii KOHTpOJIb B
OTHOLICHHE K  MHUpPY, | HACIEAUI0 U KYJIbTYpPHBIM TpaJuLUsAM Hapoja, dopme:

BKJIIOYAst ICTETUKY ObITa,
Hay4YHOT'O U TEXHUYECKOTO
TBOPYECTBA, cropra,
00IIIECTBEHHBIX
OTHOIIICHHI;

yBaXxXaTb COoMaJIbHBIC,
PEIUTHUO3HBIC pa3Indnsa

KYJbTYpHBIE u

- YCTHOTO OIpOCa;
- IpE3CHTaIui UK
CO00IIeHHH 110
TEMaM;
- OIICHKH
BBIIIOJTHEHHUS
CaMOCTOSITENBHBIX U
KOHTPOJIbHBIX padoT.

JIP 13 oco3HaHHBII BEIOOD
Oyayuieit mnpodeccun u
BO3MOXKHOCTEH

peaM3anyi COOCTBEHHBIX

[ToHMMaTh CyIIHOCTb U COLMAIbHYIO 3HAYUMOCTD
cBoeil Oyaymieil mpodeccuu, MPOSABIATH K HEH
YCTOWYMBBINA UHTEPEC

Texymmii KOHTPOJIb B
dbopwme:
- YCTHOT'O OIIpOCa;
- IPE3EHTALUI HIIN

JKH3HCHHBIX IJIAHOB; COO00IIEeHMI TT0
OTHOIIIEHUE K TEeMaM;
npodeccnoHaTEHOM - OIICHKH
JEATEIbHOCTH KaK BBITIOJTHEHHS
BO3MOXHOCTH Y4YaCTHA B CaMOCTOSTCIIBHBIX U
pelIeHun JTUYHBIX, KOHTPOJIBHBIX PaldoT.
OOI1IECTBEHHBIX,

rOCYJapCTBCHHBIX,

0O0IIEHAITMOHAILHBIX

npobJIeM.
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3. OHEHKA OCBOEHMUS YYEBHOI'O IPEIMETA:
3.1. ®opMbI H MeTObI OLICHUBAHUS
3.1 ®opMBbI U METOABI KOHTPOJIS
[IpenqmeroM OLIGHKH CiIy)KaT yYMEHHsS W 3HaHus, npexycmorpeHHsle OI'OC mo yueGHOMY
npeamery OVII.03 MaremaTuka, HampaBlIeHHbIE Ha (OPMUPOBAHHE OONIUX KOMIIETEHIIMH, a TaKKe
JMYHOCTHBIX PE3yJIbTaTOB B paMKax IPOrpaMMbl BOCIIUTaHUSI.
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Kontposb u onieHka ocBoeHus1 yueOHOTO IpeAMeTa Mo TeMaM (pas3zesnam)

Tabmuma 2.2.

JJIeMeHT Y4eOHOro
npeamera

@opMBbI H METO/IbI KOHTPOJISA

Tekymuii KOHTPOJIb

Py0e:xHbIN KOHTPOJIb

HpOMe)KyTO'lHaﬂ aTrrecranmusa

®opmMa KOHTPOJIS

IIpoBepsiemble

OK,V,3

dopma
KOHTPOJIA

IIpoBepsiemble

OK, V, 3,JIP

dopma
KOHTPOJIA

Iposepsiembie OK,
y,3

BBenenue

Pasznea 1.
Anreopa

V1, V3, V1o, Via

OK 01-OK7
JIPos. JIP13

Dxzamen

Vi, V3 V12, V1a
31, 32 33 34
OK 01-OK7
JIPos. JIP13

Tema 1.1

Llenp u 3amaun
MaTEeMaTUKH TPH
OCBOCHHUH
cnenuanbpHOoCTH. Yncna
W BBIYHCICHUS

YO

V1,31
OK o01. JIPos

Tema 1.2
Paunonansnbie u
JICCTBUTEIIbHBIC
yncia. Beraucnenus u
npeoOpa3oBaHUs
YUCJIOBBIX U
OYKBEHHBIX
BBIPAKCHUM

V3
OK 02. JIPy7

Tema 1.3
IIponieHTHBIE
BBIYMCIICHHUS.

V3
OK 03. JIPos

Tema 1.4
YpaBHeHus u
HEpaBEHCTBA

YO

V1232
OK 4. JIP13
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Tema 1.5 I1PNel 2 3 Vs

[IponieHTHBIE OK o5. JIPos

BBIYUCJICHHS B

poeCCHOHATBHBIX

3a7a4ax

Tema 1.6 IIPNo4 V14,33

Penrenue 3amau. Bxoonoti konmponw OK o06. JIPos,

Pa3nen 2 Crenenu u Vi, Vo, V3, V12 Okzamen Vi, Vo, V3, V12

KOPHH. OK 01-OK7 31, 32 33, 34
JIPos- JIP13 OK 01-OK7

JIPos- JIP13

Tema 2.1 Yo Vi, V2 V3

Kopens n-Hoii cteneHu OK o7. JIP13

Tema 2.2 IIPNe5 i, Vo, Vs, 34

[IpeoOpaszoBanue OK o1. JIPos

BBIPAKECHU,

COJIepIKaIINX

paMKaIbL.

Breraucnenue u

CpaBHEHUE KOpHEN

Tema2.3 YO Y12

Pemenne OK 02. JIPy7

UppaIMOHATIBHBIX

ypaBHEHUU

Tema 2.4 YO Vi, Vo, V3

Crenenu ¢

pPalMOHAIIBHBIMU U OK o3. JIPos

JNEeUCTBUTETLHBIMU

MTOKa3aTeIISIMU.

Tema 2.5. TIPNe6 Vi, Vo, V3, 33

[IpeobpazoBanue OK 4. JIP13

BBIPAKECHU,

COJIEpIKaIINX CTETICHH

Tema 2.6. T Vi, Vo V3
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[TokazarenbHbie OK os. JIPos

ypaBHEHUS

Tema 2.7. Yo i, Vo, V3

Jlorapudm yucna. OK 6. JIPo9

CgoiicTBa JiorapudmoB

Tema 2.8. YO Vi Vo, V3

JlorapudmupoBanue u OK o7. JIP13

MOTEHIIUPOBAHUE

BBIPAKEHUI

Tema 2.9. IIPNe7 Vi, Vo, V3, 32

Jlorapudpmuueckue OK o1. JIPos

ypaBHCHUS

Tema 2.10. Konmponvnas paboma Nel Vi, Vo, V3, 31

Pemienne npukiiaHbIx OK o2. JIPo7

3a/1a4

Pasnea 3. Y4,V3,Vi2, DOK3amen Y4,¥3,Vi2,
OcHoBBI 31,32 33 34 31,32 33 34
TPUTOHOMETPHH. OK 01-OK7 OK 01-OK7
Tpuronomerpuieckn JIPos- JIP13 JIPos- JIP13
e pyHkuun

Tewma 3.1. YO V431

Panuannas mepa yrna. OK 3. JIPos

BpamarensHoe

JIBUKCHHC

Tema 3.2 T V4.

OcHOBHBIE OK o4. JIP13

TPUTOHOMETPHUECKHE

TOXJIECTBA

Tema 3.3 TIPNeS V4,33

Tpuronomerpuyeckue OK os5. JIPos

(GYHKLIUU CyMMBI U

Pa3HOCTH apTyYMEHTOB.

DopMyITbl TPUBEACHUS

Tema 3.4 CP V4,32

[IpeobOpazoBanre cymMmm OK 6. JIPo9

Y MIPOU3BEJCHUI
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TPUTOHOMETPUYECKUX

byHKIHMA

Tema 3.5 1IPN29 VE

[Ipeobpa3zoBanue OK o7. JIP13

TPUTOHOMETPHUUECKUX

BBIPAKCHUI

Tema 3.6 YO A%V

Tpuronomerpudeckue OK o1. JIPos

ypaBHEHUSA U

HEPABEHCTBA

Tema 3.7 1IPNel0 V3,34

O6parnblie OK o2. JIPo7

TPUTOHOMETPHYECKHE

byHKIIIN

Tema 3.8 Konmponvnas paboma Ne2 Vi

Pemenue

TPUTOHOMETPUUYECKUX OK o3. JIPos

YpaBHEHUU U

HEPABEHCTB

Pa3nen 4. ®ynkuuu Y4 V5 V6 Dxzamen Y4 V5 V6

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

OK 01-OK7 OK 01-OK7
JIPos- JIP13 JIPos- JIP13

Tema 4.1 YO V5

DyHKIIUU, UX CBOMCTBA OK 4. JIP13

u rpaduKu

Tema 4.2 IIPNel ] V5

ITonsaTHE O OK os. JIPos

HETPEPHIBHOCTH

bynkuuu. Meton

WHTEPBAJIOB

Tema 4.3 T V5,31

CaoiicTBa GHyHKIINNA OK 6. JIPo9

Tema 4.4 YO Y6

CrenenHast QyHKITHIS OK o7. JIP13
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Tema 4.5 YO V6

[Toka3zaTenbHas OK o1. JIPos

byHKIHSA

Tema 4.6 M V5,31

Jlorapudmmueckas OK o2. JIPo7

byHKIIUS

Tema 4.7 IIPNe]?2 Yo

Tpuronomerpuyeckue OK 03. JIPos

byHKIIIN

Tema 4.8 1IPNel3 V5,6, V5,3 4

[IpeobpazoBanue OK o4. JIP13

rpaduKoB QYHKITHI

Tema 4.9 Koumponvnas paboma Ne3 V5,V6

O6parnblie

TPUTOHOMETPUUYECKHUE OK os5. JIPos

GyHKINN.

Pazpgea 5. Vi1LVi2, Oxzamen ViLVI2 VI3,Vi4

YpaBHeHus u Vi3,Vi4 31,32, 33 34

HepaBeHCTBA 31, 32 33, 34 OK 01-OK7
OK 01-OK7 JIPos. JIP13
JIPos- JIP13

Tema 5.1 YO Vid, V5,31

PaBHOCHIIBHOCTD OK o6. JIPo9

YpaBHEHUH,

HEPaBEHCTB, CUCTEM

Tema 5.2 1IPNel4 Vi2

PanmonanbHnie OK o7. JIP13

ypaBHEHUS U

HEpaBEHCTBA

Tema 5.3 T Vi3

[TokazarenbHbie OK o1. JIPos

ypaBHEHUS U

HEPAaBEHCTBA
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Tema 5.4
Jlorapudpmuueckue
YPaBHEHHUS U
HEPaBEHCTBA

Vi2 V5,32
OK 02. JIPo7

Tema 5.5

Pemenne
TPUTOHOMETPUUECKUX
ypaBHEHUU

YO

vi2
OK o03. JIPos

Tema 5.6
[Ipocreiimue
TPUTOHOMETPHUECKHE
HEPaBEHCTBA

I1IPNel5

Vi4
OK oa. JIP13

Tema 5.7
Pemenust cucrem
ypaBHEHUU

1IPNel6

Vi, V5,33
OK o5. JIPos

Tema 5.8
N3o0pakeHne Ha
IUIOCKOCTH MHOXECTBA
pELIEHNUI YPaBHEHUH,
HEPABEHCTB, CUCTEM

1IPNel7
Konmponvnas paboma No4

Vi4, V534

OK 6. JIPq9

Pa3nean 6.
DJ1eMeHThI
KOMOMHATOPHKH,
CTATHCTUKU H
TeoOpUuM
BEPOATHOCTEM

Vi5 Vie,, 31,
32, 35,
OK 01-OK7
JIPos- JIP13

Drzamen

Vi5, Vie,, 31, 32,
35,
OK 01-OK7
JIPos. JIP13

Tema 6.1

[IpaBuia
MIPOU3BE/ICHUS.
Pemenne
KOMOHMHATOPHBIX 3324
METO/IOM Tiepebopa u
MO MPaBUITY
YMHOKECHHSI

YO

Vis
OK o7. JIP13

Tema 6.2
OCHOBHBIE TTOHATHUSA

YO

Vis
OK o1. JIPos
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KOMOWHATOPUKH.

Tema 6.3 1IPNel8 Vis
Pemrenune OK o2. JIPo7
KOMOWHATOPHBIX 33134

Tema 6.4 \%¢ Vis5, Vie, V5,3
®opmyna buHOMa 1
HproToHa OK 3. JIPos
Tema 6.5 1IPNel9 Vi5, Vi6
Pemenue OK 04. JIP13
MPAKTUYECKHX 33724 C

UCIIOJIb30BaHUEM

KOMOWHATOPUKH.

Tema 6.6 Yo Vi5, Vié
CoObITHSI. OK os. JIPos
Onpenenenue

BEPOSITHOCTH COOBITHS

Tema 6.7 1IPN220 Vis5, V5,32
Pemenue 3anay Ha OK o6. JIPog
BBIUKCJICHHE

BEPOSITHOCTH COOBITHS

Tema 6.8 1IPNe2] Vis5, Vi6
ITonsarue o 3amauax OK o7. JIP13
MaTeMaTH4eCKOi

CTaTHCTHKH.

Tema 6.9 1IPNe22 Vis, Vie, V5,3
Pemenue 3
NPAaKTUYECKUX 3a/1a4 OK o1. JIPys
Tema 6.10 1IPNe23 Vi5, Vi6
BeposTHOCTE B OK 02. JIPo7
PO eCCHOHATBHBIX

3a/agax

Tema 6.11 1IPNe24 Vis5, Vie, V5,3
BepositHOCTB B 4
npodeCcCHOHATBHBIX OK o03. JIPos
3a/1a4ax

Tema 6.12 IIPNo25 Vi5, V16
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3aKOH pacnpeaeneHus
JTIUCKPETHON
CJIy4aiiHON BEJINYMHBI.

OK oa. JIP13

Tema 6.13 IIPNe26 Vi5s, Vie

Yucnaosslie OK os5. JIPos

XapaKTePUCTUKU

JIUCKPETHOM

BEJIMYMHBI.

Tema 6.14 ITIPNe27 Vi5, Vie

3agaun OK 6. JIPog

MaTeMaTH4YeCKOM

CTATUCTHKH.

Paznen 7. Ilpsamble u Vs, Vou, V22 Drzamen Vig, V24, Yo

IJIOCKOCTH B OK 01-OK7

NPOCTPAHCTBE. JIPos- JIP13 OK 01-OK7
JIPos- JIP13

Tema 7.1 YO Vis, You

OCHOBHBIE MOHATHUS OK o7. JIP13

CTEPEOMETPHH.

IIpsimMble B

IPOCTPAHCTBE

Tema 7.2 Yo Vis, V5,31

B3anmnuoe OK o1. JIPos

pacroioX)eHue MpsIMoit

U IIOCKOCTH

Tema 7.3 YO Vis

[TapamiensHOCTH u OK o2. JIPo7

NEePIEeHIUKYIIPHOCTh

IIOCKOCTEH

Tema 7.4 TIPNo28 Vis, Y22

JIByrpaHHBIl yrou. OK o3. JIPos

Tema 7.5 Yo Vig, V5,32

[leprieHqUKYIAPHOCTD OK 4. JIP13

PSIMOH U TIIOCKOCTHU

Tema 7.6 YO Vis, Y22
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[IepnienquKyssp u
HakJoHHas1. Teopema o
TPEX NMEPIEHIUKYISIpax

OK o5. JIPos

Tema 7.7 TIPNe29 Vig, Vo4

Paccrosinus B OK o6. JIPog

CTEPEOMETPUH

Tema 7.8 ITPN230) Vig, Yoo, V5,3

I'eomeTpuueckue 4

npeoOpa3oBaHMs

MIPOCTPAHCTBA OK o7. JIP13

Pazpea 8. Vi7- Vs Oxzamen Vi7- Vos
MHororpaHHukn M OK 01-OK7 OK 01-OK7
TeJia BpallleHus! JIPos- JIP13 JIPos- JIP13
Tema 8.1 YO VY7

Beimykiibie OK o1. JIPos

MHOTOTPaHHHUKH

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 oa. JIP13

[Tapannenenunen. Ky6

Tema 8.5 I1IPNe31 Vir, ¥5,32

CumMmeTpHs U CEUEeHUS OK os. JIPos

MHOTOTPaHHHKOB

Tema 8.6 YO Vi

Hunusmp. OK 6. JIPog

Tewma 8.7 YO A%T

Konyc OK o7. JIP13

Tema 8.8 YO Yo, ¥5,3 3

Cdepa n map OK o1. JIPys

Tema 8.9 IIPNe32 Y22

[lonsatue 06 obObeme OK 2. JIPo7
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TCJ1a

Tema 8.10 1IPNe33 Va3
O0Bem KyOa, OK o3. JIPos
PSIMOYTOJIBHOTO
napasuieNienunena,
PU3MBI, IWIHH]PA.
Tema 8.11 1IPNe34 Vo4
O06beM mnHUpaMuabl U OK 4. JIP13
KOHYCa
Tema 8.12 IIPNe35 Vo, V5,34
O06nema mrapa

OK os5. JIPos
Tema 8.13 YO \%Z5
CummeTtpust B OK 6. JIPo9
POCTPAHCTBE
Tewma 8.14 IIPN236 Va6
[Ipumepbl  cuMMeETpUid OK o7. JIP13
B ipodeccuu.
Pa3zgen 9. Vo5 Oxzamen Vo5
Koopannarsl " OK 01-OK7 OK 01-OK7
BEKTOPBI B JIPos- JIP13 JIPos- JIP13
NMPOCTPAHCTBE
Tema 9.1 YO Va5
Bekropsl. [leiictBust ¢ OK o1. JIPos
BEKTOpaMU
Tema 9.2 IIPNe37 Vs, V5,3 1
Konnenunapusie u
KOMILJTaHAPHBIE OK o2. JIPo7
BEKTOPBI
Tema 9.3 YO A7
KoopanHatse! BeKTOpa OK o3. JIPos
Tema 9.4 ITPN238 A7
JewcTBus Hajg OK o4. JIP13
BEKTOPaMHU B
KOOPJMHATAX
Tema 9.5 1IPN239 Vos, V5,32
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CkansipHoe OK os. JIPos

MIPOU3BEICHUE

BEKTOPOB.

Tema 9.6 TIPNe40) Vo5, V5,33

VYpaBuenus cohepel u OK o6. JIPo9

IJIOCKOCTH

Paznen 10. Vs, Vo, V1o Ik3amen Vs Vo, V1o
Hauana OK 01-OK7
MaTEeMaTHYeCKOI0 JIPos. JIP13 OK 01-OK7
aHaJIM3a JIPos- JIP13
Tema 10.1 YO Vg, Vo

[Ipenen YHCIIOBOH OK o7. JIP13

IOCJICIOBATEILHOCTH

Tema 10.2. YO Vo, Vo, V5,31

Onpenencuue OK o1. JIPos

MIPOU3BOTHOM

Tema 10.3. IIPNe4] Vs Vo

IIpaBuiia OK o2. JIPo7

TQepeHIpoBaHUs

Tema 10.4. IIPNo4?2 Vs, Vo, V5,32

[TpounzBoHbIe OK 3. JIPos

OCHOBHBIX

3JIEMEHTaPHBIX

byHKIMI

Tema 10.5. YO Vs Vo

I'eomeTpuyeckuii OK 04. JIP13

CMBICJT TPOU3BOTHOM

Tema 10.6. IIPNe43 Vs, Vo

[pumMeHeHwe OK o5. JIPosg

MPOU3BOAHOM JIJIA

HCCJICI0BAHMS

byHKIMI

Tema 10.7. TIPNe44 Vg, Vo, V5,33

HaxoxneHnue
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HanOOJIBIIIETO, OK o6. JIPog

HaNMEHBIIIETO

3HaYeHUs (YHKIUU.

Tema 10.8. TIPNe45 Vs, Vo

Pemienne npukiagHbIx OK o7. JIP13

3aja4

Tema 10.9. YO \ZRZ

Wnrerpai. OK o1. JIPos

[TepBooOpa3zHas.

Tema 10.10. dopmymna 1IPNo46 Vg, Vo, V5,34

Hrrorona-Jleiionuma OK 02. JIPo7

Tema 10.11. IIPNo47 Vg, Vo

IIpaBuna HaxoXICHUS OK 03. JIPos

IepBOOOPA3HBIX

Tema 10.12. TIPNo48 Vs, Vo, V1o

Brruucienue OK 4. JIP13

OTIPEICIICHHOTO

WHTETpaJIa

Tema 10.13. TIPNe49 Vg Vo, Vo,

I'eomeTrpuueckuit u V5,31

buznyeckuit CMBICTT

OTIPEIETICHHOTO OK 5. JIPos

WHTETpaa

Tema 10.14. TIPNe50 Vg, Vo, V1o

IIpumeHeHne OK o6. JIPog

WHTETpaJIa K

BBIYHCIICHHIO

(UBHYECKUX BEIIMYUH H

TUIomaae

Tema 10.15. TIPNe51 Vg, Vo, Vo,

Bropast npousBonHas V5,31
OK o7. JIP13
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Tema 10.16
Pemrenne
COI[ep)KaTeJIBHBIX
3a1a4

Konumponvnasa paboma

Vs, Vo, V10
OK o7. JIP13
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3.2 Konngukarop oueHOYHbIX CPEICTB

DOYHKIUUOHAJIBHBINA NPU3HAK OLCHOYHOI0 CPEACTBA

Koa oueHounoro

(THII KOHTPOJILHOTO 32/IaHUA) cpeiacTBa

YcTHBIN onpoc YO
TectupoBanue T
3amanus A1 CaMOCTOSITEIbHOM paboThI

- pellieHue 3a1a4 CcP
PaGouas terpaan PT
[TpakTiueckas padoTa 1P
MareMaTH4eCKUi TUKTAHT M
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4. 3AJAHUA J11 OUEHKHW OCBOEHUSA YYEBHOI'O IPEIMETA
Pa3pnen 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
ParnyonanbHele U 1eficTBUTENbHBIE YHCIa. Beiunciienus u npeoOpa3oBaHus YUUCIIOBBIX U OYKBEHHBIX
BBIPAKCHUI

1. K kakoMy MOIMHO>KE€CTBY OTHOCHUTCSI YHCIIO HOJIb:

a) HaTypaJIbHbIE +

0) panoHaIBHBIC

B) UppaIOHATEHBIE

2. U3 onpenenenus NeHCTBUTEIbHBIX YUCEN OHATHO, YTO JE€HCTBUTEIBHBIMU YNUCIAMU SBIISIOTCS:
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. VI3 onpeneneHys AEHCTBUTENbHBIX YHCEII OHSATHO, YTO JEHCTBUTEIbHBIMU YUCIAMHU SIBIISTFOTCS:
a) mo0oe 1erroe Irucio +

0) MHHMBIE YHCIIa

B) KOMILJIEKCHBIE YHCTIa

5. Moryt 11 B cOCTaB LEJbIX YHCENT BXOAUTh OTPULIATENIbHBIE IPOOHBIE YHCIA!
a) na

0) 3aBHCHUT OT 331241

B) HET +

6. 13 onpexnenenus 1efCTBUTENBHBIX YHCEI TIOHSITHO, YTO ACHCTBUTEIbHBIMU YHCIAMHU SIBIISTFOTCS:
a) KOMIUIEKCHBIE YHCIIa

0) 1r000e HaTypabHOE YUCIIO +

B) MHUMBIE YHUCIIa

7. BXoAST 1 B OJIMHOKECTBO LIEJIBIX YUCEJ OTPULIATENIbHbIC YUCA!

a) na +

0) 3aBUCHUT OT 3aJ1a41

B) HET

8. Mexay AeiCTBUTENbHBIMH YHCIAMHU M TOYKaMU KOOPAWHATHON MPSMOI CyIIECTBYET:
a) B3aMMHO OJJHO3HAYHOE COOTBETCTBHE +

0) B3aMMHO MHOTO3HAYHOE COOTBETCTBHE

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. JleficTBUTENbHBIE YNCIIA 3AMOJIHSAIOT ... KOOPJIUHATHOMN MPSAMOM:

a) He BCE TOUKHU

0) KaXIyI0 TOUKY +

B) TOJIBKO HECKOJIBKO TOYEK
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Tema 1.3
[IpotieHTHBIE BHIYUCIICHHUS.
1. Kakoii mporieHT cocTaBisieT 2 MUHYTHI 24 ceKyHabI OT 1 yaca?

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 YMHOXKEHUIO X Ha KaKOE U3 CIICTYIOIINX dncen?
e a125

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

120x/100=1,2 * x
3. KakoBo 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
MIPOIEHT NPEACTABISIETCS YIOOHOH APOOBIO
4. JIBe TpeTH U3 TPeX MATHIX U3 IATH MIECTBIX 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. U3-3a cokpatieHuii nmepcoHaita mpou3BoaAcTBO Ha (adpuke ymeHbiuiaoch 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 maTa BceX COTPYAHUKOB YBEIMUYMIIACh IBAX/IbI ocieaoBaTesbHo Ha 20%. KakoB oOmuit
MIPOLIEHTHBINA POCT UX 3apIuiatT?

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

Koadduuuent namenenus (KN) = 120/100 * 120/100 = 36/25

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

Wnu 11/25 * 100 = 44

7. Ha sk3ameHne kanauaaty HeoOxoaumo HadpaTh 45% OT MaKCUMalIbHO BO3MOYKHOM OIICHKH.
Kangunaty, mosnyuusiiemy 180 GasioB, He XBaTHIIO JJIsl POXOKACHUs 45 6ayioB. Halinute 3HaYeHHE
MaKCHUMaJIbHO BO3MOYHOH OICHKH.

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 pa3HUIllIAa MPUPOCTA HACCIICHUH YEPE3 JIBA U TpU roja’?

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

Koadduuuent npupocra ynucieHHOCTH HaceneHus depe3 2 roga = 120/100 * 120/100 = 36/25
Koaddurment npupocra uncieHHOCTH 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 METOBI pEIICHUS] HEPABEHCTB.
3. B yem cocTout CyTh METO/1a 3aMEHBI IEPEMEHHON NPU PEIIEHUN YpaBHEHHUH?
4. TlepeuncnuTe METOABI PELLIEHUS] CUCTEMbI YPaBHEHHUI.
Pa3nea 2 Crenenu u kopHu. CreneHHas, NoKa3aTeabHas U Jorapupmudeckasi QyHKIUH
Tema 2.1
Kopens n-Holi cTenenn
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. Yto Tpebyercst A MOSYyYSHHUs 3HAUEHUM MEPEMEHHON NpU pEIIeHUH HPPaLMOHATBHBIX
ypaBHEHUN?
2. Cnocob, KOTOPBIM NMPOBOAUTHCS NMPOBEPKA PEIIEHUI UPPAIIMOHAIBHBIX YpaBHEHUH?
3. Kak Ha3bpiBaeTcs 3HaK KOpH:?
4. JlaiiTe ompe/eneHIe HpPAMOHATFHOMY YPaBHEHHIO.
Tema 2.4
Crenenu ¢ paliMoHaJIbHBIMU U IEHCTBUTEIBHBIMU OKA3ATEISIMHU.

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. [lokazarenbHas GYHKIHS HE MOXKET OBITH OTPUIIATENBHOM, TaK JIH 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, JTOTapr(Mbl, KOPHHU, TPOOH U T.1, 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. OnnH U3 BUIOB MTOKA3aTEIbHBIX YPAaBHEHHIA:
a) ypaBHEHHUs, COCTOSIINE U3 TIOKA3aTeNbHBIX GYHKUIUI ¢ OTHUM OCHOBAaHHEM +
0) ypaBHEHUS TJIABHOM CTETICHU
B) YPaBHEHUS OCHOBHOM CTETEHU
9. Kakylo cTenenp OyIeT HMeTh YHCIIO 3, YTO6BI B OTBETE MOMYUHIOCh V3:
a) \3
0) 2
B) 2+
10. OauH U3 BUIOB MTOKA3aTEIbHBIX YPABHEHUI:
a) ypaBHEHHUs IEPBOTO MOPSIKA
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 MTOKA3aTeIbHBIX YPABHECHUIA:
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 GyHKIUH 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(PMHUUSCKUX ypaBHEHUI?
5. Kak mepeiitn kK HOBOMY OCHOBaHUIO JioTapudma?
Tema 2.8.

JlorapudmupoBaH¥e 1 TOTCHIUPOBAHUE BBIPAXKCHUI

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

KonTtpoabnas padora Nel
1o teme: «CTeneHu, KOpHH, JOrapuPMbI»
Bpems BpinosiHenusi: 90 MUHYT
Tunosble 3a1aHus

Bapuant Nel

A1. Beruucaure: s{/8_1 - \/4_9 . i/ﬂ .

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, Pemmte 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 °.

45




B3. Ykaxure npoMeXyToK, KOTOPOMY NTPUHAIECKUT KOPEHb YPABHEHUS

C1. Haiiyiute o6macts onpenenenns pynkmun Y = log 3 (ZX ~x2J2 )

BapuantNe2
1
A1 Berumcmure: V129 /32 -52

0,5

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

x-1 _
As.Pemmre YpaBHCHHE: 8 =4 .

7

3x-7 7x-3
A4. Pemmure HCPAaBCHCTBO: (;) < (5) .

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

4 45
RO
B:. Berumciure: 91° - 8 6 .

15°%:° -3

B2. HaiiguTte 3HaueHUE BhIpAXKEHUS

B3. Ykaxure npoMexyToK, KOTOPOMY NIPUHAIJIEKUT KOPEHb YPABHEHHUS

y:IogQKQ01—x2)

C1. Haiinure obnactb onpenenenus QyHKIuu

/?
=
—

lg(x+4)-1g(x+3)=1g3.

Iog4(x - 5) =100, 5 .

Pa3nes 3. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue pyHkuuu

Tema 3.1.

PaguanHada Mepa yria. BpalartenbHoe JBUXKeHHUe

1) YUto o3HayaeT «TpUroHOMETPUsI»?

2) Pa3zenoM kakoit HayKH sIBJISIACH TPUTOHOMETpHSI B HaYaie pa3BUTHS?
3)Kakue enunuiel n3mepeHus yriioB Bel 3Haere?

4) Yemy paBHO T pajuaH?

5) Kak nepeBecTu U3 rpajyCHON MepHI B paJuaHHyI0 U 00paTHO?

Tema 3.2
OCHOBHbIE TPUTOHOMETPHUUYECKHE TOXKIAECTBA

Tect «OcHOBHBIE TPUTOHOMETPpHUYIECKHE TOXKAECTBA U COOTHOIIEHUAN»

B-1
1 ypoBenb (1 Bonpoc-16asi)
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. Ecim tgx=3, 1O

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

TeMma 3.4

[Ipeo6pa3oBaHue CYMM U POU3BEJEHUN TPUTOHOMETPUYECKUX QYHKIIUN

1. IIpeobpa3yiiTe B mpon3BeacHHE:

a) sin 48° + sin 32¢ ;

0) sin 71° —sin 13°;

B)cosT S +cos2n S ;

r)cos3n7—cos9m 7.

2. YipocTute BhIpakeHue:

a) sin 83° —sin 23¢ ;

0) cos 35° + cos 25° ;

B)sinm 8 +sin3n 8 ;

r)cos4m 15 —cos2m 5.

3. [IpeobOpa3syiiTe B mpon3BeaCHUE:

a) sin 30 — sin 7a;

0) cos 4a + cos 10a;

B) sin 10° + cos 70°

r) cos 50° — sin 14

Tema 3.6

TpuronomeTpuyeckrue ypaBHeHHs 1 HEPABEHCTBA
1. JlaiiTe ompeneneHne YHCIOBOH OKPYKHOCTH.

Yro Takoe Sin t, cos t, tg t, ctg t?

2.
3. [Tlepeuncnure OCHOBHBIE CBOMCTBA ()YHKIIMH y=COSX.
4. Tlepeuncnute OCHOBHBIE CBOWCTBA (DYHKIIUH y=SINX.

47



5. Uro Takoe ropu3OHTANIbHbIE U BEPTUKAIbHBIE ACUMITTOTHI?

Konrtpoabnas 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?

P22 —
3)Jlokasarh TOKIECTBO: +sin“a =1
A A 1+tg2 a
4) YIpoCTUTh BBIpAKEHHUE:

sin(n—a)+cos(§—a)—ctg (m—a)

a) 3
tg(En—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 U T <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:
sin(gn—a’) tg(§+a’)

a) ctg(2m—a) ‘sin(m+a)
5) ct (1+sin2 a )
) ctg(————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°
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3)oxazaTh TO)I(I{GCTBOZl

cos?a

4) YpocTuTh BhIpakE€HUE:!

cos(rc—a)+cos(§—a)

sin(Zn—a)—sin(Z—n—a)

—sina=1

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 pyHKINI

Paznen 4. ®ynkuuu
Tema 4.1 ®yHkuuu, UX cBOMCTBA U rpaduku
1. CdopmynupyiiTe onpeneaeHe YUCI0BON PYHKIIMHU OJHOMN NepeMEHHOM.
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. IlpuBenute npumep CIOBECHO 3aaHHON (YHKITHH.

1. Kakas u3 naHHbIX QyHKIUN HEUeTHas:

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 QYHKIHMHA HE SBJISICTCS HU YETHOH, HU HEYCTHOM:
a) y=x-2

0) y=2x3—X

B) y=(x+2)-3 +

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

0) 20

B) -15

5. YkaxxuTe 4eTHYI0 (pyHKLHUIO:

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. @yHKIMS, y KOTOPOH 00JacTh OmpeseseH!sl CHMMETpPUYHa OTHOCUTEIBHO Haydanaa KOOpJAUHAT U JUIs
70000 X U3 00JIaCTH ONPEICNICHHs CIPaBeITUBO paBeHCTBO f(-X) = — f(X):

a) HeueTHast QyHKIMS +

0) yeTHas QyHKUUSA

B) OrpaHMuYeHHAast 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 HA3bIBACTCS:

a) 3HAYCHUEM

0) aprymMeHTomM

B) GpyHKIMEH +

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

0) -3

B) 13

12. OHO U3 OCHOBHBIX CBOMCTB (DYHKIIUU:
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a) MEpUOANIHOCTh (PYHKITHH +
0) CHCTEMHOCTH (PYHKITHH
B) CHCTEMaTUYHOCTh (YHKIIHH

13. HaiiguTe MHOXXECTBO 3HAYCHHH (QYyHKITUN y=2\/ 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) MHOXKECTBO HEOTPHUIIATEIbHBIX YHACEI +

0) Bce MHOXKECTBO JICHCTBUTEIbHBIX YUCEI

B) MHOKECTBO 4YHCell, 00ibIux 1

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 pyHK1IMIO Ha3bIBAIOT OTPAHUYECHHO?
4. Korga yHKIMS MpHHUMAET HaUMeHblee (HanOoJbiee) 3HaYeHne?
5. [lepeuncnuth CBOICTBA CTENEHHOM (DYHKIIUU.
a) CTENeHb YeTHasl HaTypajbHas
0) cTemneHb HEYEeTHAs HATypallbHas
B) CTEIEHb OTpULATENIbHAS, UETHAs!, HaTypajbHas
I') CTeNeHb OTpUlaTeIbHAs, HEUeTHAsA, HaTypaJlbHas
1) CTENeHb MOJOKHUTENbHAs, 1eHCTBUTEIbHAS
€) CTeNeHb OTpULaTeIbHas, 1eHCTBUTEIbHAS
6. Kakyro ¢pyHkuuio Ha3bIBatoT 00paTUMON?
7. Kak pacnonaratotrcs rpaduku GyHKIMU U ee 00paTHON GyHKIUU?
8. Ha3zoBuTe 371€MEHTHI CII0)KHON (PYHKIIMH.
9. Kaxk omnpenenuTe MOHOTOHHOCTb CIIOKHOW (DyHKIIMU?
Tema 4.5
[Toka3zarenbHast QyHKIHS
HasoBure 061acTh onpe/eneHus oKa3aTenbHOi QyHKIMH. (MHOXKECTBO BCEX JCHCTBUTEIBHBIX YHCEIN)
Kakwne 3HaueHus npuHUMaeT roka3arenbHast QyHKIHs? (TOJBKO MOJOXKHUTENbHbIC 3HAUCHHS)
Uro sBnsieTcst 00JacThIO 3HAUEHHUH TIOKa3aTeIbHOW (QYHKIIH?
SAsnserca nmu pynkuus y = (1/3)x Bozpacraromeit? (HeT)
Kakne ypaBHEHHs Ha3bIBAIOTCS IIOKa3aTeNbHbIMU? (TIOKA3aTelIbHBIMH YPABHEHUSIMH Ha3bIBAIOTCS
YPaBHEHUsI, y KOTOPBIX HEU3BECTHOE COJCPIKUTCS B [IOKA3aTelIe CTCIICHH)
6. SBnsercs nu nokaszarenbHas QyHKIMS 4YeTHON? (HET)
Tema 4.6 Jlorapudpmuueckas GyHKIusA
MaTteMaTHYeCKHHA JUKTAHT
Bormpocs! — 3amanus, Ha KoTopble yueHuk orBedaeT da(+); Her(-)

agrwnE

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

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

4. OOnacth 3HaYCHHWH JOorapu@Muueckord (YHKIUU SBISAETCS MHOXKECTBO JCUCTBUTEIBHBIX
yucen.(+)

5. Jlorapudmuueckas QyHKIUA — deTHas.(-)

6. Jlorapudmuueckas QyHKIUA — HeUeTHASL. ()

7. ®ynkuusa y=log 3x — Bo3pacraromas.(+)

8. dynknusa y=logax npu Oa

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

10. I'padux pynkuuu y=log ax nepecekaercs ¢ ocbto OX.(+)

11. T'paduk morapudmMudeckoi GyHKIIHH HAXOTUTCSA B BEPXHEH MOTYIIIOCKOCTH. ()
12. T'paduk morapudmMudeckoint GyHKIIHH CAMMETPHYCH OTHOCUTEIBHO 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 OTPHUIATEILHOTO YuCa.(-)

16. CymectByer siorapudm ApoOHOTO MOJOKUTEIBHOTO uncia.(+)

17. T'paduk norapupmudeckoit GpyHkiwn npoxoaut uepes Touky (0;0).(-)

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

19. Jlorapudm Hynst paBeH HYIIO (-)

20. Jlorapudm euMHMIBI paBeH HYIIO (1)

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

KonrtposabHasi pabora mo teme «@yHkuum u rpadpuxm» Ne3

1 BapuaHT
Vx+1
1. Haiigute obnacte ompeneneHus ¢ynkuum — 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. Hccnenyiite Ha 4ETHOCTh M HEYETHOCTHh (DYHKIIHIO

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

MPOMEXKYTKH BO3pacTaHus U YObIBaHUS (QYHKIMH, IKCTPEMYM (DYHKIIHMH.
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. Haiinure dynximio, obparayio K QyHkmmun Y =V X+3 .
[TocTtporite rpaduk nanHOW GyHKIMH U Tpaduk oOpaTHOW K JMaHHOH (YHKIIWU;
yKaKuTe OO0JIaCTh ONpEAETCHUS M MHOXECTBO 3HAYCHMH KaKJOW M3 HUX.

2 BapuMaHT

i
x> =25
. Haiinure o6nacts 3mauenuit ¢pymkuun  f(X) =2 +4.

. Haiinure oOnacte ompenenenuss pynkumun — f(x) =

. Haiinure nanGonbinee 3Hauenue pynxuum f(X) =logy(x—2) ma orpeske [3;8].

. Hccnenyiite Ha 4ETHOCTh MU HEYETHOCTHh (DYHKIIHIO

a) f(x)= zszli : 6) f(X)=6x*+x°cos2x-sinx.
Tx” +4
. Hoctpoiite rpadpux dynkuun Yy = (X —5)* + 2. Ioms3ysack rpaduxom, Haiigute

NPOMEXYTKH BO3pacTaHUs M yOBIBaHUS (DYHKIUH, SKCTpEeMyM ()YHKIHH.
. Haiimure dynxiumio, obpatayro k ¢yskmun Y =+/X—2.

[Toctpoiite rpaduk manHONW (GyHKUMU W Tpaduk OOpaTHOW K JaHHOH (YHKIHH,
yKaxuTe 00JacTh ONpEAeTIeHUS U MHOXKECTBO 3HAYCHUH KaKIOH W3 HUX.

3 BapuaHT

ANx+2

. Haiinure oGmacte ompenenenust (QyHKIUU f(x)=— 5"
x —

2. Haitnure obmacts 3mauenmii pynxmuu  f (X) =5 +3.

. Haiigure maumensnmee 3mauenue Gymkuuu T (X) =log, (X+4) Ha orpeske [-1;5].
3

. Hccnenyiite Ha 4ETHOCTh M HEYETHOCTHh (DYHKIIHIO

4cosx
a) f(X)=——
) T 3+ 2x?
. Tocrpoiite rpaduk dyskumn Y = (X +5)° —1. Tomb3ysacs rpadukom, HaiimuTe
POMEXYTKH BO3pacTaHus U YObIBaHUS (QYHKIMH, SKCTPEMYM (DYHKIIMH.
. Haiimure dynxmmio, obpatayio k ¢yskmmn Y =+/X+2.

[Toctpoiite rpadux manHOM ¢GyHKIMH U Tpaduk oOpaTHOW K JTaHHOM (yHKIMH;
YKa)KUTe OOJACTh OMNPENETICHUS M MHOXECTBO 3HAYEHUW KaXXIOW W3 HHUX.

; 6) f(x)=3x"+x°sin4x-cosx.

4 BapumaHT

S 3

. Haiinure obnacte onpenenenust pynkuumn — f(x) = 16’
x —_—

2. Haiizute o6nacTs 3HaueHmii ¢pymkumm  f (X) =4 +5.

. Haiinute nambGonpiiee 3nauenne Qynkumu f(X) =log (X—B) Ha orpeske [4;8].
. Mccnenyiite Ha 4€THOCTh M HEYETHOCTh (DYHKIIHIO

4sin X
a) f(X)=———
) Teo 5 + 8x?
. Tloctpoiite rpapux ¢yaxmmm Yy = (X —3)* + 2. Iomesyace rpadukoM, HaiiguTe
MIPOMEXKYTKH BO3pacTaHus U YObIBaHUS (QYHKIMH, IKCTPEMYM (DYHKIIMH.

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

. Haiimure dynxmmio, obpatayio k ¢yskmmm Y =+/X—3.
[Toctpoiite rpaduk nanHoM (yHKUIMU U Trpaduk 0OpaTHOW K JaHHOM (YyHKIUU;
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YKa)KUTe OOJIaCTh OMNPENETICHUS M MHOXXECTBO 3HAYEHUW KaXXIOW W3 HHUX.

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

Paspeua S.
YpaBHeHUs M HEPABEHCTBA

Tema 5.1 PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM

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 aITOPUTM PEUICHMS 33/1a4 C TapaMeTpaMHu.
Tema 5.3 IlokazaTenbHble ypaBHEHUS U HEPAaBEHCTBA
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 OTPUIATENBHOM, TaK JIH 3TO:
a) HeT
0) ma +
B) 3aBUCHUT OT ypaBHEHUs
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 +
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0) HeT

B) 3aBUCHUT OT ypaBHEHUs

5. 256 =:

a) 4°

6) 4°

B) 4% +

6. O1HUM U3 METOJIOB PELICHUS [T0KA3aTeIbHbIX YPABHEHUN SBIISIETCS METOLL:
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 TIOKA3aTEIbHbBIX (PYHKIUH C OTHUM OCHOBAHUEM +
0) ypaBHEHUS TTIaBHOM CTENEHU

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, COCTOSIINE U3 MIOKA3aTENbHBIX (YHKUUI ¢ pa3HBIMH OCHOBAaHUSIMU +
B) YpaBHEHHUSI OCHOBHOTO MOPsIJIKA

11. 7%=

a)l+

6)0

B) 2

12. OnuH U3 METOI0B pEUICHMS I0KA3aTEIbHBIX YPAaBHEHUI:

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 pyHKIMI ABIseTCS OKa3aTeIbHOM:
a)y=(0,4)+

0)y=3x—1

B) y = sin2x

Tema 5.4 Jlorapudmuuecknue 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) > logac(x),rme a
a) <

0) =

B) >+

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

a)(-L,+ )

0) (- )+

B) (- ;1)

8. Uemy paBeH jorapudm Mpou3BeIeHHs MOT0KUTEITBHBIX COMHOKUTEIICH:
a) cymMMe JIorapu()MOB 3TUX COMHOKUTENEH +

0) pa3HOCTH JIOTapru(PMOB ITHX COMHOKHUTEIICH
B) YaCTHOMY JIOTapU(PMOB 3TUX COMHOXKHUTEIEH

...0,a#1:

9. Kak Oyner Beirsiiets ypaBHeHue logs(2x-5) = log3x mocie npuMeHeHHs! TOTeHIIMPOBAHUS:

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/1a MPEBPALIECHHUS JTOTapu(PMOB B IeCATUUHBIE IPOOH +

11. B xakux ciydasx MOKHO yOpaTh JIorapu(Mbl U3 ypaBHEHHUSL:

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 n3o0peteHa orapupmMudeckas THHEHKa:

a) Onmynaom [antepom +

0) Busrensmom JleOaumem

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

Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH

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

0)sinx =0
B)ctgx =1
2. [IpocredmMu TPUTOHOMETPUUYECKUMHU YPAaBHEHUSMHU HA3bIBAIOT YPABHEHHUS BUJIA:
a)cosa=x

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

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

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

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

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

0)tga=x

B) tg x = bx

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

0) x = 3n/4 + nk

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

6. IIpocTelInMu TPUTOHOMETPHUECKUMH YPAaBHEHUSIMU Ha3bIBAIOT yPaBHEHUS BUAA:
a)ctga=x

O)ctgx=a+

B) ctg X = bx

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

0) x =+m/3 + 2nk

B) X = /6 + nk +

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

0) OCHOBOTIOJIATAOIIEE YHUCIIO

B) 3HAKOBOE YHUCIIO

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

0) x =2nk

B) X =7k +



10. Pemienne TpUrOHOMETPUYECKOTO YPAaBHEHHUSI COCTOUT M3 ... ITAIOB:
a) Tpex

0) nByXx +

B) YETBIpEX

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

6)0

B) 1

12. OnuH U3 3TanoB peleHuss TPUrOHOMETPUYECKOTO YPaBHEHHUS:

a) npeoOpa30BaHuE YpPaBHEHUS JUIs ITOJyYEHHS €r0 CJI0KHOI0 BUAA

0) npeoOpa3oBaHye ypaBHEHHS I OJIYYECHHUS €ro MPOCTEeHIero Buja +
B) PELIEHUE MTOJIYYEHHOI'O CJI0KHOI'O TPUTOHOMETPUYECKOTO YPABHEHMUSI

13. TpuroHomeTpuieckoe ypaBHEHUE:

a) TpPUroHOMeTpuYeckas (PYHKIMS C HEU3BECTHBIM B KaUeCTBE apryMeHTa +
0) cos(x)=1

B) ypaBHEHUS, HE TpeOyIOIIMe HUKAKUX TpeoOpa3oBaHuit

14. OnuH U3 3TanoB peleHus: TPUrOHOMETPUYECKOTO YPABHEHMUS:

a) pelICHUE TIOJYYEHHOTO CI0KHOTO TPUTOHOMETPHYECKOTO YPaBHEHUS

0) npeoOpazoBaHre YpaBHEHHUSI IJIsl TOJIYYCHHS €0 CIOKHOTO BUJIA

B) PEUICHHE MMOJIYICHHOTO TIPOCTSHUINIETO TPUTOHOMETPHUICCKOTO YPaBHCHHUS +

15. 90 rpanycos:

a) w2 +
0) m/4
B) m/6
KonTposbHnasi paGora nmo teme «YpaBHeHHs U HepaBeHCTBa»Ned
1 éapuanm
1. Pemmre ypaBuenme V X — 3=X-5
5-3x
1
2. Pemmre ypaBHEHHUE E =128

2
3 Pemmre HEpaBEHCTBO 3*"° —-7-3" <54,
77 = 49,

4. Pemmnre cucreMy ypaBHEHUM 5*xY — 125,

2
5. Pemmre ypaBHeHHE Iog%(x _3X) = _1.

6. PemmuTe HEpaBEeHCTBO Iog3 (X +1) < |093 (5 - X) .
log, x—1log, y =3,
7. PemmTe cucteMy ypaBHEHHI |Og (X + 4y) -2
6 — L]

58



Pemure

Penmute

Pemure

Pemnute

Pemnmute

Penmute

Pemute

Pemute

Pemmure

Pemute

Pemute

Pemute

Pemute

Pemmre

Pemure

Pemute

Pemute

ypaBHEHUE

ypaBHEHUE

HEPaBEHCTBO

2 sapuanm
X+5=x-1

2X+7 — 1
125
2*"3 _ 5.2 > 48

6" =216,

CUCTEMY YpaBHEHHIA 9%y =81

ypaBHEHUE

< _
HEPaBECHCTBO Iog% (X+11) — |Og% (7 X) .

log,(x* +8x) =2,

log, x—log, y =1,

CUCTEMY YpaBHEHUU lo g, (X +7 y) — 3.

ypaBHEHUE

ypaBHEHUE

HEPaBEHCTBO

3 eapuanm

X+4=X-2

3—-2x
()" 2

5% _3.5% <50.
2" =32,

CUCTEMY YPAaBHCHMMU 4*Y = 256.

ypaBHEHUE

HEPaBEHCTBO

Iog%(x2—4x):—1.

log, (x+7) =1log,(3—X).

log, x—log, y =3,

CHCTEMY YpaBHEHUH |Og8 (X + 5y) — 2.

YpaBHCHUC

ypaBHEHUE

HEPaBEHCTBO

4 eapuanm
X—2=X—-4,
gz _ 1

216"

4**2 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.
6. PemmTe HEepaBEeHCTBO |Og% (X + 5) = |Og% (9 T X) .
log, x—log, y =1,
7. Pemmte cucremy ypaBHEHUI lo g (X + 9y) —6
2 — [l

OTBETHI
Ne 3aganus 1 BapuanT 2 BapHaHT 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 onenkmn:

- 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 mpernoiaBareiab MOXKET U3MEHUTh OLICHKY, YUUThIBas IPAaBUIIbHBIN X0
MBILUIEHUS U IOJTYYEHHBIH HEMPaBUIIbHBIM OTBET B pe3yJbTaTe HE3HAUNTEIbHONW OLIMOKH.
Pazpnen 6.
DJIeMeHTbI KOMOMHATOPHUKH, CTATHCTHKH M TEOPHH BEPOATHOCTE

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?

Uro Ha3bIBaeTcs NepecTaHOBKaMu?

UYro Ha3pIBacTCs EPEMEILIEHUAMU ?

UYrto Ha3pIBaeTCS COUYETAHUAMMU?

Tema 6.4

®opmyna Ounoma HeroToHa

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

3) Otranats kpoccBop «KomOuHaTOpHKaY

Tema 6.6

CoOpbiTus1. Onpenienenue BepoITHOCTH COOBITHS

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

OJTHOLIBETHBIN 111ap?

arODE
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4. Yrto Ha3BIBAETCS YCIOBHOM BEPOSTHOCTHIO?
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

Brrunciiure C g

1) 56

2) 6720

3) 336

4) 65

2

2
Brerunciiure C Pl C 26

1) 20

2) 22

3) 24

4) 26

6 2
Brruncnure A g A 10

1) 222

2) 224

3)226

4) 228

Bapuaut Ne2

Ne

BOl'lpOCLI / BapuaHTbI OTBE€TOB

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 _
Brruuciure C 0 C 15

1) 20

2) 422

3) 685

4) 26

5 Brrunciure A g ‘A 130

1) 1814400

2) 181440

3)907200

4) 228

Bapuant Ne3

Ne Bonpocsl / BapHaHTHI 0TBETOB OtBer
bl

1 ['pynmna cTyneHToB JA0HKHA claBaTh SK3aMeHbl Mo 3 aucnurinHaM. CKOJbKUMU
croco6aMy MOKHO COCTaBUTh PACIIUCAHUE YK3aMEHOB?

1)5

2)33
3)6 3

4) 10

2 Brrunciure A 130

1)720

2) 280 1

3) 72

4) 120

3 Borunciute C 170

1) 120

2) 56

3) 30240

4) 403200

4 Beranciaute A g’ tA 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».

KonTtpoubHnas padora Ne6




Ba

uant Nel

Ne

Bonpocsl / BApHaHTHI 0TBETOB

bl

OTBer

Yenosek 3a0bul Be mociegHue HUGPHI B IMIECTU3HAYHOM TelepOHOM HOMEpe,
IIOMHUT TOJIBKO, YTO OHHM OBLIM HEOJMHAKOBble M HedeTHble. CKOJIBKO TaKuX
TeJIe()OHHBIX HOMEPOB MOXKET OBbITH?

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 KakJIoro craHka paBHa cooTtBerctBenHo 0,03; 0,01; 0,05. Haittu
BEPOSTHOCTH TOTO, UTO Hay/layy BbIOpaHHas JeTajlb OKa3alach OpaKOBaHHOI.

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% WM3rOTOBIICHHBIX AETaliel, CO
BTOporo — 40%, a ¢ tperbero — 30%. BeposTHOCTh M3roTOBICHHUS OpakOBaHHOMN
JeTanu I KaKJIoro craHka paBHa cooTBercTtBenHo 0,03; 0,01; 0,05. Haiitu
BEPOSITHOCTH TOT0, YTO Hay/lauy BeIOpaHHas JIeTajlb OKa3aiach OpaKOBaHHOM.

1)0, 028

2) 0,0028

3) 28

4)0,3

B xoxkeliHOM TypHUpe yyacTBYIOT 6 komaHa. Kaxaas komaHa 10JKHa ChIrpaTh
C K101 oqHy urpy. CKOJIBKO UT'p CBITPAaHO B TypHHpE?

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 moctymnaeT 30% H3roTOBIEHHBIX HeTalied, Cco
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 3amganusa — «4», 3 3agaHusd —
«5».

Paznea 7. IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE.
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 npsiMbie B IpOCTPaHCTBE HA3BIBAIOTCS MAPAJUICITLHBIMU?
3. aiite ompeneneHue napauielbHOCTH IPSIMOM U MIIOCKOCTH B IPOCTPAHCTBE.
Tema 7.3
[TapannenpsHOCTb U NEPIEHAUKYIIPHOCTD IIIOCKOCTEN
Tema 7.5
IlepnieHIUKYIAPHOCTD MPSIMON U INIOCKOCTH
1.Kakue npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS CKPELIUBAIOLIUMUCS?
2.Y10 Takoe yros Mexay CKpeIUBAOIUMHUCS TPSIMBIMU ?
Tema 7.6
Ilepnennukynsp u HaknoHHas. TeopeMa o TpEX NEpIEHIUKYIIApax
[aiite onpenenenne NepreHIuKyIspHOCTH NPSAMON U IFIOCKOCTH B IIPOCTPAHCTBE.
Yro Takoe nepneHuKyisp?
Yo Takoe MpoeKIus MpsIMOM Ha INIOCKOCTh?
Kakue mimockocTu B IpOCTPaHCTBE HA3bIBAKOTCS MEPIEHANKYIIPHBIMU ?
Urto Takoe ABYrpaHHbIN yron?

asrLONE

KonTtpoabsnas pa6ora 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 Touky npsiMOi pUHAJIEkKAT 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 ckpemmBatonumucs sipisitorcs npsambie (T.K i
npunaanexut AM, 1.E npunagnexur 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.Eciu yepe3 J1Be mapauiesibHbIE MPSMbIE MPOXOAAT MEPECEKAIONINECS MIOCKOCTH, TO JTUMHUS
UX MepeceueHust
a) mapajuieNibHa KaKJ0U U3 JIBYX MPSIMBIX WM COBIAIAET C OJTHOW U3 HUX;
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. .
AS5.B Tterparape JJABC touka M nexut Ha pedpe All, 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) JIC. A 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?

0) Uemy paBeH yron Mexay npsaMeMUEF u AB, ecmu £ABC =1507 9
OTtBet obocHYyiITE.

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

0) CKpEIUBAOIIUMUCS

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 anuny orpeska A2B2, eciiu 1B1 =12 em, B1O:OB2 =3 : 4.

C1. MWMzobpasute mnapamrenenunenq ABCDAIB:1CiD1 u mocrpoiite ero cedeHHE ILIOCKOCTHIO,
npoxomsuiei gyepe3 Toukn M, N u K, sBnsrommecs cepenunamu pedep AB, BC u DDy,

C2. Jlam mpoctpancTBeHHBIH deThipexyroidbHUK ABCD, B koTopom mmaronaimm AC u BD paBHbIL
CepennHBI CTOPOH 3TOT0 YETHIPEXYrOJIbHUKA COEIUHEHBI ITOCIEA0BATEIBHO OTPE3KAMH.

a) BelnosnHKTE pUCYHOK K 3a/1a4e.

6)* JlokaxxuTte, 4TO MOJYyYCHHBIH YEThIPEXYTOJIbHUK — POMO.

Bapuant Ne2

Al. Bri0epu BepHbIil OTBET:
. [TnockocTh, IPUTOM TOJIBKO OAHA, MPOXOAMUT YEPE3 ...
a) MPSAMYIO;
0) IpsIMYIO U HE JIeXKalllylo Ha Hel TOUKY;
B) MpPSMYIO M JIeXKAIyl0 HAa HEH TOUKY.

1. [1mocKOCTh, NPUTOM TOJIBKO OAHA, MPOXOAUT YEpes3 ...
a) JIBe CKPEIINBAIOIINECs TPSMBIC;

0) aBe mapaelbHbIe IPSMBIE;

B) MPSMYIO U JISKAIIYIO Ha HEH TOUKY.

I1l.  Ecnu npsiMast ¥ mI0CKOCTh UMEIOT TOJIBKO OJTHY OOIIYIO0 TOUKY, TO TIpsiMas ...
a) TIePeCceKaeT TIOCKOCTb;
0) JCKHUT B TUIOCKOCTH;
B) MapajjiesibHa MJIO0CKOCTH.
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A2. BribGepu Bce BepHBIC OTBETHI:
. OcHOBHBIME (UTypamMH B CTEPEOMETPHUH SIBIISIOTCS:
a) KyoO;
0) Touka;
B) JIy4;
I') TPEyroJIbHUK;
1) TpsmMasi;
€) IJIOCKOCTb.

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

I11.  Hapucynke 1 nnockoctu AKB npunamyiexar Touku

0) P; ' Puc.1

A3. BriOepute BepHOE yTBEPKICHHE:

a) /IBe npsMble Ha3bIBAIOTCS MAPAIIEIBHBIMU, €CJIM OHU HE UMEIOT OOIIUX TOYEK;
0) 1Be mpsMBbIe, TapaJlIeNIbHbIE TPEThEH MPAMOMA, TapaIIICITbHBL;

B) JIBE MPSIMbIE, IEPIICHIUKYIIAPHBIC TPEThEU MPSIMOM, MapasiieIbHbL;

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

A4. Kakum MoXeT ObITh B3aUMHOE PACIIOJIOKCHUE TIPSAMBIX @ U D, ecii mpsiMast @ JIe)KUT B TUIOCKOCTH
a, a npsiMasi b mapasuiensHa 3TO MI0CKOCTH? M

a) mapaJuiesIbHbl UM TIepeceKaroTcs;
0) CKpEeIIMBAIOTCS WK MIEPECEKAIOTCS;
B) MapajuieIbHbl WM CKPEIIMBAIOTCS;
T') ONIPENIEIUTh HeIb34.

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

Ha peOpe MB (puc. 2). Touka nepecedenus: npsmoit OK u
mwiockoctd ABC nexur Ha npsMoit ... A
a) AC;

0) AB;

B) BC;

r) AM.

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

6) Yemy paBen yron mexty npameivi PK i AB, ecmn £4BC = 40"y ZBCA =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 lnepecekaer miockocT o u 3 B Toukax 1 U A2 cOOTBETCTBEHHO, NpsiMasi 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. [T10CKOCTB, MPUTOM TOJIBKO OFHA, MPOXOIHUT HYEpPE3 ...
a) MPSAMYIO;
0) IpsIMYIO U HE JIeXKalllyto Ha HEH TOUKY;
B) MPSAMYIO U JICKAIIYIO HAa HEH TOUKY.

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

0) JIBe MmapajuieIbHbIE TIPSIMbIC;

B) MPSAMYIO U JISKAILYIO Ha HEH TOUKY.

I1l.  Ecnu npsiMast ¥ mI0CKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, TO IIpsiMasi ...
a) MepeceKaeT MI0CKOCTh;
0) JEXKUT B TUIOCKOCTH;
B) MapajieNibHa MI0CKOCTH.

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

Il.  Ha pucynke 1 CkpemMBaOIUMUCS SBISIOTCS MpPSIMbIE
(.M npunagnexut AK, 1.P npunamnexur KC):

a) AB u MP; I

6) AC u MP;

B) AB u MP;

r) AKu MP;

n) AC u KB.

I11.  Ha pucynxke 1 mnockoctu AKB npunamiexar Touku
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B) B;
r) C.

A3. Ecnu depe3 aBe mapaielbHbIC MPSIMbIE MPOXOAT MEPECEKAIONUECs TUIOCKOCTH, TO JIMHUS UX
nepeceueHust

a) mapajuiesibHa KaXI0W U3 JBYX MPSIMBIX UM COBIAIACT C OJTHOW U3 HUX;

0) mepecekaeTcst XOTs ObI C OJTHOM U3 ATUX MPSMBIX;

B) CKPEIIMBACTCS XOTs OBl C OHON U3 MPSIMBIX.

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

a) mapajIeNIbHbI WA IEPECEKA0TCS;

0) CKpEIIMBAIOTCS UM TIEPECEKaOTCS,;

B) MapaJlIeIbHbI WIIH CKPEIIMBAIOTCS;

T') ONPENIEIIUTh 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 — cepeauna cropons! DC.
a) KakoBo B3anmHOe pacriooxenne npsameix PK u AB?

6) Yemy paBen yron Mexty npsameivi PK i AB, ecn £4BC = 40"y ZBCA =80"
OtBet o0ocHyiiTe.

B2. [Ipsmbic a u b iexar B mapaJuiebHBIX TIOCKOCTSAX O ¥ 3. MOTYT JIM 3TH NIPSIMbIEC 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 nnmuny otpeska 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.

KonrpoabHnas padora Ne§
no teme: «IlepneHAuKyYJISIPHOCTH NPAMBIX M IJIOCKOCTE
Bpems BpinosiHenusi: 90 MuHyT

Bapuant Ne 1

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

1. JIBe psiMble Ha3bIBAIOTCS MEPIICHINKYIISAPHBIMU, €CIIH. ..
2. Ecnn miockocTs nepnesanuKyyIsspHa OAHOU U3 ABYX NapajlIelbHBIX IPSIMBIX, TO OHA ...
3. Ecnu n1Be miockocTy nepneHaANKYIISpHbI IPSIMON, TO OHH. ..

A2. OTBeThTE Ha BOIIPOC.
CKOJIBKO MEPIEeHIMKYISIPOB MOKHO IIPOBECTH YEPE3 JaHHYIO TOUKY K JAHHOUM MPSIMOM Ha MIOCKOCTH?

A3. Ha pucynke nu3obpaxeH Kyo ABCDA,B,C, Dl. g 1
Brimummure. u -
DCC

1. Pebpa, neprieHAUKYIApHBIE TIIOCKOCTH ( 1).
2. IInockocTty, NEpIEHIUKYIISIPHBIE peOpy BBl. B e c

A - D
A4, Vicions3ys cumBonsl L u ” , 3aIMILNUTE KaK PACIIOJIOKEHBI IIpsAMas u
IJI0CKOCTH (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. Cropona AB pom6a ABCD paBHa @, ozuH u3 yrioB pasen 60°. Uepes cropony AB mposenena
a

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

6) ITokaxuTe HA PUCYHKE JIMHEiHbIH yron aByrpanHoro yrima 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 IUIOCKOCTH, €CIIH. ..
1.2. /e npsiMble, IEpIEHAUKYIISIPHBIE OJHON U TOM K€ MIOCKOCTH ...
1.3.  Eciu ogHa u3 ABYX MapauieNbHBIX MPSMBIX MEPIEHINKYIISIPHA MTIOCKOCTH, TO U IpyTas
npsimas. ..

A2. OTBeTbTE Ha BOIPOC.
2.1. CkonbKO NepHeHIuKyJISIpOB MOYKHO ITPOBECTU Yepe3 JaHHYIO TOUKY K JAHHOM MpsSMOH B
MPOCTpaHCTBE?

Bl C1

A3. Ha pucynke nzobpaxeH Kyo ABCDAB,C,D, "
Brimmummure. 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, ABLa CD | AB (Beq Dea) Eca, ZECD=40" Torma uemy pasis ZCED? 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 ortouku 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 mpsiMble Ha3bIBAIOTCS MEPICHAUKYIISIPHBIMH, €CIIH. ..
S. Ecnu niockocTh neprnesauKyIsipHa OHON U3 ABYX NapajuleIbHbIX NPSAMBIX, TO OHA ...
6. Ecnu nBe miiockocTy nepneHIuKyIspHbl MPSMOiA, TO OHH. ..

A2. OTBeThTE HA BOMPOC.

2.1. CkonbKO NepHeHIuKyJISIpOB MOYKHO ITPOBECTU Yepe3 JaHHYIO TOUKY K JAaHHOM NpsSMOH B

MPOCTpaHCTBE?

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

Brinumure.

DCC;
BB

2. [InockocTy, nepneHAUKYIsIpHbIE pedpy — 1.

1. Pebpa, neprieHAUKYISIpHBIE 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 MCXKAY AUArOHAJIbIO MapalJICJICTIMIICIa U IIJIOCKOCTBIO €0 OCHOBAHU .

C1. Cropona AB pomGa ABCD papna @, ojun u3 yrimos pasen 60", Uepes cropony AB nposenena

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) AZI, 1711, BC, BICI 1) CC1L(JICB), a)2v3 | )
BapuaHT ! 2) (ABC), (1BIC1) 2) JuC1I(JICB) AClo 6)§ V6 B)%
2 a)2;2;4
1) AL, 111, BC, BIC1 1) CC1L(JICB), o a)a/2
Bapant ! 2) (JLC C1), (1BBy) 2) IiC1I(JICB) 507 1 02v3 | )
3 1 1) AJl, 111, BC, B1C1 1) CC1L(JICB), a)2;2;4
BAPHAHT 2) (ABC), (1BIC1) 2) IiC1I(ICB) 6)2vV3 | a)al2
ACla B)

Kpurepumn oueHku:

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

2) oneHka «4» CTaBUTCS MPU MPABUILHOM BBITIOJIHEHUHU HE MeHee 76% mpe/iaraeMbIx 3aaHHii;
3) oueHKa «3» CTaBUTCSI, €CJIM BBIIIOJHEHO HE MeHee 61% npeayaraeMbIX 3a/1aHu;

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

Pa3nes 8. MHOrorpaHHUKH U Tesla BpalleHUs
Tema 8.1

Brinykiibie MHOTOTpaHHUKHA
1. Kakoe HauMeHblIIee YUCIIO pedep MOKET UMETh MHOTOTpaHHUK?
2. MoryT 11 Bce TpaHy TPEYroJIbHOW MUPAMUJIBI OBITh MPSIMOYTOJIBHBIMU TPEYTOJIbHUKAMU?
3. bymer nu mnupammuaa NOpaBUIBHOM, e€clii €€ OOKOBBIMH TpPaHSMHU SIBISIFOTCS IPaBHJIbHBIE
TPEYrOJIbHUKHU?
Tema 8.2
IIpuzma
1. TIpusma umeet n rpaneil. Kakoit MHOrOyroisHUK JI€KUT B €€ OCHOBaHUH?
2. B kakoit npusme 60KoBBIE peOpa MmapajuIelIbHbI €e BRICOTe?

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

TPEYrOJIbHUKHU?
KonTtpoabnas padora Ne 9
no temMe: « MHOrorpaHHMKIW»
Bpems BbinosHenusi: 90 MUHYT
BapuantNel

Al.Haitaute quarosans NpsMOYTOJILHOTO NapajuleNenunea, €CIM €ro n3MepeHus paBHslI 1; 4; 3.
A2.HaiiguTe Tuiomnaabr MOBEPXHOCTH Ky0a O CTOPOHOM 3 cM.
A3.Jlan xy0. Jlmaronans kyda paBHa 6 cm. Haitgure pe6po kyoa.

A4.OcHoBaHuEe TNpsSMON MNPU3MBI — NPSIMOYTIOJBHBIA TPEYroJbHUK ¢ Kareramum 6 m 8 cm. Halinure
ionaib 60KOBOM MOBEPXHOCTHU MPU3MBI, €ClU €€ HanbosbIast 00KoBasi TpaHb — KBaJpar.
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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 rpanu AA 1C 1 C. Haitgure momanb cedenus, eciu AA 1=10 cm, A1=27 cm, IC=12 cm.

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

Bapuant Ne2

Al. Haiigute nuaroHanb npsMoi 4eThIpEXYroJbHOM MPU3MBI, €CiIH €€ U3MEpPEHUs paBHHI 1; 4; 5.

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

A3. Jlan ky0. JInaronans ky0a paBHa 3 cm. Haitaure 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 npaBWIIbHOTO TETpa’ipa 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 YETHIPEXYTONBbHON NupaMuisl oOpasyer yrosi B 60 ¢ INUIOCKOCTBIO
ocHoBaHus. HaiiuTe miiomaas NOBEpXHOCTH MUPaMHIbI, ecii 00KoBoe pedpo paBHO 12 cwm.
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C1. OcnoBanuem npsimoit ipusmbl ABC1BI1C1 saBnsiercsa npsimoyronbHbId TpeyroiabHuk ABC ¢ nipsiMbIM
yraom B. UYepes pebpo BB1 mposeneno ceuennie BB1/11Jl, meprneHANKYIsSpHOE K IUIOCKOCTU TPaHH
A1C1C. Haitgure momazas cedenus, eciau A1=10 cm, AII=27 cm, IC=12 cm.

C2. B ocHoBaHuM HpsAMON NPHU3MBI JEKUT poMO € JUAroHaIsIMHU, PaBHBIMH 6 U §, O0KoBOe pedpo
npu3Mebl paBHo 10. HaitguTe niiomaas HOBEPXHOCTH MPU3MBI.

Bapuant Ne3

Al.Haiinure nuaroHans NpsMOYroJbHOTO MMapajliesienuIiea, €CIu ero n3MepeHus pasHsl 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 O0KOBOM MOBEPXHOCTH MIPU3MBI, €CIIM €€ HauMeHbl1asi 00KoBasi TpaHb — KBaApart.

AS5. Pe6po mpasmibHoro terpasgpa DABC paphno 8. Ilocrpoiite cedenme Terpasapa, MpoXomsiiee
uepes cepeanny peopa DA mapannensro minockoctn DBC |y maiinure momaps storo ceuenmus.

B1. HaiiguTe miomaap MOBEPXHOCTH MHOTOTPAHHHKA, W300PaKCHHOTO Ha PUCYHKE (BCE IBYTrpaHHBIC
yTJIbI IPSIMBIE).

, 3

h

6

B2. B npaBuiibHOM YeTHIPEXYroJdbHON MUpPaMHJIE BHICOTA paBHA 2 CM, CTOPOHA OCHOBaHUS paBHa 6 CM.
Haiinure 60xoBOE pedpO MUpPaAMUIBI.

B3. BokoBoe peGpo MpaBHIbHON YETHIPEXYroAbHON MHpaMHIBI 00pasyeT yroi B 60° ¢ IMIOCKOCTHIO
ocHoBaHMs. HaliuTe miiomaab moBepXHOCTH MUPAMU/IBI, €CITi O0KOBOE pedpo paBHO 12 cwm.

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

mockoct rpanu AA 1C 1 C. Haitaute momanes ceuenus, ecnu AA 1=10 cm, AJI=27 cm, IC=12 cm.
C2. B ocHOBaHMH NPSAMOIN HPU3MBI JIEKUT pOoMO C JHMAroHajIsIMH, paBHbIMU 6 u 8, OOKOBOe pedpo
npu3Mel paBHO 10. Haliaure moniaab NOBEPXHOCTU IPU3MBI.

ITaJI0H OTBETOB:

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

1 BapuaHT V76 | 54 24(2) 124 | 44/3 | V22| 50 + 50v7 | 180 cm? | 10
23| cm

2 BapuaHT Jaz 196 | V3 1-3(2) 68 V3 |9 72 + 727 | 180 cm? | 248

3 papmar 23 RPPY SREE 50 +50v7 | 180 cv?

Kputepun onenkmn:
1) omrenka «5» CTaBUTCSI, €CITM BEPHO BBIMOTHEHO 86%-100% nperaraeMpIx 3a1aHuit;
2) oreHKa «4» CTaBUTCS MPHU MPABIIHLHOM BBIIIOJIHEHUU 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 1Ba BeKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS KOJLTUHEAPHBIMU?
3. Kaxkue aBa BeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOMILIAHAPHBIMU?
KonTpoabsnas padora NelQ

1o reme: «Bekropbi»
Bpems Bpinosnenusi: 90 MuUHyT
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 + BD)-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 CUIbl 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, |E| = /3. Haiitu |d + 25|

C2. K oHOM TOYKE TeJia MPUIIOKEHBI CHUITbI F u F, , YTOJI MEX1Yy KOTOPbIMU PaBEH 307, Hatiqure
BEJIMYMHY PABHOACHCTBYIOIIEH CHJIBI.
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 onHOM TOYKE Tesla MPUIIOKEHBI CHIIBI F F

BCIIMYHHY paBHOHCﬁCTBYIOHleﬁ CHIJIBI.

ITAJIOH OTBETOB

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

U "2, yIOJd MEXIy KOTOPBIMU pPaBEeH 30", Haiimure
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2) oneHKa «4» CTaBUTCS IpU IPABUIILHOM BBIIIOJIHEHUHU HE MeHee 76% npeiaraeMelx 3aJaHuii;
3) oneHka «3» CTAaBUTCS, €CITU BHITIOJIHEHO HE MeHee 61% mpearaeMpix 3aaHui;
4) onieHKa «2» - CTaBUTCA, €CJIHM BBINOJHEHO MeHee 60% mnpeyiaraeMbIx 3adaHuil.

1 Bapuanr 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 reomMeTpruecKuii CMbICI IPOU3BOJHOM?
4. Tlepeuncnure OCHOBHBIE MpaBuiia AudGepeHnpoBaHus.
Tema 10.9.
Nurerpan. [lepooOpa3znas.
1. Kakas ¢pyHKIMS Ha3bIBaeTCs MepBOOOpa3HON A 3a1laHHON (QYHKIIHUU?
2. Yro HazbIBaeTCs HEONPEACICHHBIM HHTETPAIoM?
3. Tlouemy uHTEerpan Ha3bIBaE€TCS HEOMPEAECTCHHBIM?
Tema 10.10. ®opmyna
Herotona-JleitOnuna
1. Yro o3nauaer mocrostaHast C B ONpeesIeHIH HEOTIPEIeIEHHOTO HHTerpaia’?
2. B yeMm cocToUT reoMeTpUUECKUIl CMBICT HEONIPEIEICHHOT0 HHTerpasa?
Tema 10.13.
I'eomerpuueckuii ¥ GU3NYECKUN CMBICIT OIIPEICIIEHHOTO HHTErpaia

Konrpoabnas padora 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. HamumuTte ypaBHEHHE KacaTelbHOW 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 hyHKLmO Ha MOHOTOHHOCTS T (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
19} 19 y = XA = 3
A2. HaiinuTe 3HaueHne Npon3BOAHON (HYHKIIUU 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 YCKOPCHHUC TOYKHM B MOMCHT BPEMCHHU t::]-C., €CJIM OHa JIBUKETCA

x(t) = 3t°

IIPSIMOJIMHENHO O 3aKOHY —t+4 (xoopauHaTa X(t) U3MEpSIETCS 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

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

C1. VYkaxwure HauOonblllee MW HaWMEHbIEE 3HauYe€HUE (QYHKIHUU Ha JIaHHOM

IIPOMEKYTKE [_1;4] .
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C2. Brruucnure mpou3BOAHYIO (PYHKITUN g'(x) , €CITN 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. Hanumure ypaBHEHHE KacaTeibHOM K rpaduky (yHKIHHU g(x):sz —2X B TOuKe C abcuuccoin

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 nanGonbimee n HanMensuee 3naucane Gpynxumn | (x)=x" - (6 - x) na npomexyrxe [-1;5]

C2. Beruuciaure nmpou3BOJIHYIO QYHKIIMH g'(X)’ eciu g(X)

ITAJIOH OTBETOB:

= 03X + (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
Bl 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’lgj x € (—0; —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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f]—[anﬁzf(4)=32 fﬂanﬁzf('1)=5 fHaHGZf(4)=32
2 4
¢ (F-12) +=—5= . ; . ;
5 sin?2x 3sin3x + 24(4x + 5) 3sin3x + 24(4x + 5)

Kpurtepun onenku:

1) orieHka «5» CTaBUTCSI, €CIIM BEPHO BBIMOIHEHO 86%-100% nperaraeMpix 3a1aHui;

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

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

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

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

A2. Haiture nepsooGpasnyro qis ynakmun | (X) = 4%® +COSX .

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

A4. Touka IBHMIKETCA MO NIPSAMOM TaK, 4TO €€ CKOPOCTh B MOMEHT Bpemenu t pasma V(t) =t +12,
Haiinure myThb, mpoiiIeHHBII TOUKOI 3a Bpemst OT 1 110 3 cek, ecii CKOPOCTh U3MEPSIETCS B M /CeK.

3

6

AS. Berunciure j

0

5 dx
COS” X

B1. Haiinure momaas KpUBOIMHEHHOM Tpaneuy, OrpaHuYeHHON JIMHUAMHA Y = -x*+3m y=0.
B2. Haiinure niomans GUrypsl, OrpaHMuE€HHON JIMHUAMU Y = \/; u y=0,5x.

o~ 2 o
C1. Boumcnure miomans (GUrypbl, OrpaHUYeHHOM TrpadukoM (yHkimu Y =2—X", KacarelbHOU K
3TOMY rpaduKy B ero Touke ¢ abcuuccoil X =—1 u npamoit X =0. - -

I '

TTIR T T T T
C2. Haitnure miomaas napaboandeckoro CerMeHTa, N300pakKeHHOTo Ha '
PHUCYHKE. _1
4 . .
C3.[1n byHKIIT y = — +3sin X Haiure KaKyr-HUOYIb A 0 ! rx
X =37 T
nepBoOOpa3Hy0, 3HAUCHHE KOTOPOM B TOuke X =7 - OTpUIATENBHOE | il |
quCIIo. -9 |
Bapuant Ne2 = —+— o
— 3 -3 T
Al. Ompenenure GyHKIUIO, 151 KOTOPOH F(x) =—cos(0,5x) —x" +4 -
SBIISIETCSA IEPBOOOPA3ZHOIM. [ 1 4
2 -
A2. Haiinute nepBooOpa3Hyro Uit QyHKIUH F(x)=x" —sinx,
A3. [Ins pynkunn F(x)=2x-2 HalUTe MepBOOOPa3HYIO F(x) , TpapuK KOTOPO MPOXOIUT Yepes
TOUKY A2 1)

A4 Touka IBHKETCA 110 IPSIMOM TaK, 4TO €€ CKOPOCTh B MOMEHT BPEMEHNU t paBHa v(t)=3+0.2t
HaiinuTe nmyTh, NpoiiIeHHBIN TOUYKOM 32 BpeMs oT 1 10 7 ceK., eciii CKOPOCTh U3MEPSETCSI B M /CeK
2z X
J' cos—dx
AS. Bpluucnure -~
i O i y=2x" y=0 x=2
B1. Haiigure muiomaas KpUBOJIMHENHONW Tpanenny, OrpaHUYEHHON JIMHUSAMHU , , A= e,

—G5_ y2 —
B2. Haiiure miomans GUrypsl, orpaHHUeHHON IMHUAME Y — 5-X , Y= 1,
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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 dynxumu T (X) = X° Haiigure nepooGpasnyio F (X), rpadik KOTOPOii IPOXOAUT 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. Beruucnure 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.JJna ¢yHkumm y = xiz +3sinx HaiiguTe Kakyro-HHOYAb IEpPBOOOPA3HYIO, -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, €CJIU BBITIOJHEHO HE MeHee 61% npemnaraeMpIX 3aaHui;

4) onieHka «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeiaraeMblX 3aaHUM.
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4.2 Bonnpocsl AJ1s1 NOATOTOBKH K JK3aMeHY:
UYro Takoe mpocToe uncio?
Kaxoe uncio 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 Sin t, cos t, tg t, ctg t?
[lepeuncnure ocHOBHbIE CBOMCTBA QYHKIIUU Y=COSX.
[Tepeuncnute OCHOBHBIC CBOMCTBA (DYHKIIUHU Y=SINX.
UTO Takoe ropu30HTAIBHBIE U BEPTUKAIbHbBIE ACUMITOTHI?
B uem cocTout reomMeTpuuecKuil CMBICT IPOU3BOAHON?
UTo Ha3BIBAIOT MIPEAEIOM YHUCIOBOM MOCIEA0BATEIBHOCTH?
B 4yem cocTouT pU3NUECKUii CMBICT POU3BOTHOM?
Chopmynupyiite onpeenenrue mpou3BOIHOM.
[lepeuncnure ocHOBHBIE MpaBwiia T HepeHITNPOBAHNUS.
[lepeunciuTe OCHOBHBIE AKCUOMBI CTEPEOMETPUM U UX CIIEICTBHUS.
Kakue npsiMble B IpocTpaHCTBE HA3bIBAIOTCS TAPAILICIIbHBIMU?
JlaiiTe onpenenenue napamuieibHOCTU MPSAMOM U INIOCKOCTU B MPOCTPAHCTBE.
Kakue npsiMble B IpocTpaHCTBE HAa3bIBAIOTCS CKPEIIUBAOIIUMHUCA?
UTo Takoe yron MexJ1y CKpelIMBaOIIUMUCS IPSIMbIMU?

JlaiiTe onpeneneHye NepreHIuKyIIpHOCTH NPSAMON U INIOCKOCTH 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 CTETIEHMU.

Kak BbIUMCIINTE 3HaUEHHE CTETIEHU C JH0ObIM LIET0YUCICHHBIM MTOKa3aTenem?
Kak npeoOpa3oBbIBaTh BbIpAKEHUS, COAEpKAIINE PaIUKaIbI?
[TpuBenuTe mpUMepbl CTENEHHBIX GYHKINH.

Jaiite onpeneneHne noka3aTelbHON (QYHKIIUH.

[lepeuncnure cBONCTBA MOKa3aTeIbHONW (YHKIINU.

[IpuBeauTe mpuMepsl MOKa3aTeIbHBIX PYHKIIMHA

Kaxue ypaBHEeHMs Ha3bIBAIOTCS I0KA3aTEIbHBIMU?

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 o3nauvaeT nocrossHHasg C B OIPENENCHUN HEONIPEAEIECHHOTO HHTErpana?
IloueMy nHTErpan Ha3bIBAETCS HEONPEACIEHHBIM?

Kaxkas ¢pyHkuus Ha3piBaeTcs NepBooOpa3HoOil 171 3aJaHHON QYHKIMH?
UYro Ha3bpIBaeTCA HEONPEIAECIEHHBIM HHTErpaioM?

B 4em cOCTONUT reoMeTpUYECKU CMBICT HEOIIPEIEICHHOIO HHTETpaia’?
Kaxue BuabI IBUKEHUI B IPOCTPAHCTBE BBl 3HAETE?

Kakne nBa BekTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOJUIMHEAPHBIMU?
JlaiiTe onpenesnenyre BEKTopa B IPOCTPAHCTBE.

YeMy paBHO CKaJISIpHOE MPOU3BEICHUE BEKTOPOB?

Kakue 1Ba BEKTOpa B IPOCTPaHCTBE HA3bIBAIOTCS KOMILJIAHAPHBIMU?
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56. Ilpusma umeet n rpaneii. Kakoit MHOTOYTOJIBHUK JICKHUT B €€ OCHOBAaHUU?

57. Kak n3meHutcs 00beM cepsbl, eciu ee painyc YBeIHIUTh B 5 pa3?

58. MoryT 511 Bce TpaHUu TPEYroJibHON MUpaMuUbl ObITh MIPIMOYTOJbHBIMUA TPEYTOJIbHUKAMU?

59. Uro mpencTaBisoT COO0N CEYSHHS MMIMHAPA IIIOCKOCTAMU?

60. MoryT nmu nBe cdepsl ¢ OOIMM IIEHTPOM M ¢ HEPAaBHBIMHU palycaMH UMETh OOIIYIO0 KacaTeIbHYIO
IJIOCKOCTh?

61. Touku A u B mpunamiexar mapy. [IpunannexuT imu mapy iarodas Touka orpeska AB?

62. PaBHBI U IpyT YTy YIIIbI MEXTY 00pa3yOMUMU KOHYCa | IJIOCKOCTHIO OCHOBAHHUS?

63. M3menutcs au o0beM IWIIMHIpPA, €CIM AMAMETP €ro OCHOBAaHMS YBEIMYHUTH B 2 pa3a, a BBICOTY
YMEHBIIUTH B 4 pa3za?

64. byner nu mnupamMuga NPaBUIBHOW, e€ciu ee OOKOBBIMU TIPaHSMU SIBISIOTCS TMpPaBUIIbHBIC
TPEYTrOJIbHUKN?

65. OtHomeHue 00BEMOB ABYX IIApOB paBHO 8. Kak OTHOCSITCS TUIOMIaAN UX TTOBEPXHOCTEH?

66. Uro mpencraBiseT co00it yucio 1?

67. Kakoe 4ncio Ha3bIBaIOT KOMIUIEKCHBIM?

68. Kak HaiiT MOyJTb KOMILJIEKCHOTO YHucia?

69. Kakue KOMIUIEKCHBIC YHCIIa Ha3bIBAIOTCS CONPSKEHHBIMU?

70. Kakme cymecTBYOT (hOpMBI KOMIUIEKCHBIX YUCEN?

71. Tlepeuncaure OCHOBHBIE 3aa4l KOMOMHATOPHKH.

72. Yto Ha3pIBaeTCs n- (haKTopruaiom?

73. Yto Ha3bIBaeTCs MepecTaHOBKaMU?

74. Yto Ha3bIBaeTCs NepeMeIeHUIMU?

75. Yto Ha3bIBaeTCs COYCTAHUSIMHU?

76. Kak popmynupyercs Teopema CII0KEHHs BEPOSATHOCTEH?

77. Uemy paBHa cyMMa BEpOSTHOCTEH MPOTUBOMOIOKHBIX COOBITUN?

78. B kop3uHe 5 Oenbix, 3 4epHBIX U 7 TOJOCATHIX MAapoB. UeMy paBHA BEPOSTHOCTH JOCTATh HAYTa.l
OJTHOIIBETHBIN I1ap?

79. Uro Ha3pIBaeTCS YCIOBHOW BEPOSTHOCTHIO?

80. Kak popmynupyercs TeopeMa yMHOKEHUS BEPOSITHOCTE?

81. Tlepeuncnute OOIIHME METOJIBI PEIICHUS YPAaBHEHU.

82. Ilepeuncnute 00IIME METO/IbI PEIICHUS HEPABEHCTB.

83. B 4eM cocTOUT CyTh METO[a 3aMEHBI TIEPEMEHHOU P PEIICHUH YPaBHEHU?

84. TlepeuncnuTe METOABI PEIICHUS] CHCTEMbI YPaBHEHHIA.

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

PaccMmoTpeHo ukioBoit OK3aMeH

METOINICCKOM KOMUCCUEH 3K3AMEHAIIMOHHBINA BUJIET Ne 1 YTBEPXJIAIO
cnenuansHoct 34.02.01 MaTeMaTHKa 3aMecTUTEID

CecTpuHCKOE A€o THPEKTOpa
«O061eo0pa3oBaTeIbHBIX ['pynna no YP CIIO (OMK)
JTUCTIUTLTAHY
« » 2025T.
H.H.Tynukosa
[Ipeacenarens MK « » 2025
T.
E.B.JIykpsiHEHKO

HNucTpykuus 1is 00yqarommxcst
Dk3ameHalMoHHass paborta Bkitoyaer 20 3amaHue Mo anreOpe W HayalaM aHalu3a, KOMOMHATOPHKH,
CTaTUCTHKE U TEOPUHU BEPOSITHOCTH, TeoMeTpun. Yactb 1 comepkuT 13 3agaHuii ¢ KpaTKUM peleHHeM
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(1-13), wacts 2 -7 3amanuii ¢ pa3BepHyThIM perieareM (14-20). 3amaHus ABISAIOTCS CTAHIAPTHBIMU TSI
Kypca MaTeMaTHKH CpeaHero (IOJHOro) oOIIero oopa3oBaHMUs.

Kputepun onenkn

Onenka Yucno 6a1moB, HEOOX0AUMOE AJIS TTOITYYEHUS OLCHKH
«3»(YIOBIETBOPUTEIIHLHO) 14-21
«4»(xopo11o) 22-26
«5»(OTINIHO) 27-30

Bpems BbinosineHus 3aanuii- 180 MunyT

Yacrbl. 3aga4u ¢ KpaTKUM pellleHueM:

1.(1 6ann) Haiigure 3HaueHne BBIPAKEHUS (% — l) 45

3
2. (1 6anm) Ilo rpaduky GyHKIHH, H300paKCHHOMY Ha PHCYHKE , YKOKUTE 00JIACTh ONPEACIICHUS
byHKIUU:

4

_TS
A/ \l/

3. (1 6amn) Haiinure BepHOE paBEHCTBO
Vs

in1=" L = in(?==2
a) arcsin 1= 16) arccos —6B) arctgl = 4r) arcsin (2 ) = .

4.(1 6ana) Pemure ypaBuenue 2Sin2x =2

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

23-3%
63

6.(1 6aa1) Haiinure 3HaUueHNE BBIpAKEHUS

7. (1 6anm) Pemmure nepaBenctBol1°* < 121.MecTo /19 GOPMY.IbL.
8. .(1 6annm) Haiigure xopens ypaBHeHus logs(1 — 2x) = 3.MecTo A1 $opMyJibl.
9.(1 6a) YpocTuTe BeIpakeHne Sin’X+cos?X+tg?x

10.(1 6amn) U3 Touku A onyuieH neprneHAUKYIAp AO K INIOCKOCTH X U NIPOBEIEHBl HakJIOHHbIE AB=17
n AC=10, OB=15. Haiimnte OC.

11.(1 6amn) Ilo rpaduky, n300pa)KEHHOMY Ha PUCYHKE, OTIPEICTTUTE, HA KAKOM MTPOMEXKYTKE
MIPOU3BOIHAS TAHHON (PYHKIIMH OTpHUIIATEIbHA

y=f(x) 'y

v

86



12.(1 6amu) lap paguyca 41 1M nepecedeH IIOCKOCThIO, HAXOASIIEHCA Ha pacCTOSIHUU 9 M OT IIEHTpa.
Haitaure nnomans ceueHus.

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

14.(2 6anna) Haiinute npomesxyTku Bospactanus Gynkuun y = x* — 8x2 + 3

15.(2 6ana) K 200 r pactBopa, conepxaiero 60% comu, nodasunu 300 r pactBopa, coaepxariero 50%
TOM k€ conu. CKOJIBKO IIPOLIEHTOB COJIM COJIEP’KUTCS B IIOJyUMBLIEMCS pacTBOpe?

16.(2 6anna) Pemure ypaBHeHnevV3 + x =x+ 1

17.(2 6anaa) ) B camy pelmin mocaguTh CaKeHIbI TPYII, AOPUKOCOB U S0JI0Hb, COOTBETCTBEHHO 5, 7 1 3
mTykd. Yemy paBHA BEPOSTHOCTH BBIOPATh HAYTaJl CaXKeHeIl 10JI0HU?

18.(3 6a1;1a)B npaBMIIEHOM YETHIPEXYTOIBHOM THMPaMHU/IE TIIONIAIs OCHOBAHMS paBHA 64cM2, a GOKOBOE
pebpo 9 cm. Ompenennte 00beM MUPAMHUIBI.

19.(3 6amna)K rpaguxy ¢pynkuuu y = x2 — 11x + 1 npoBejeHa KacaTeabHas C YTIOBbIM
kodpdunmenTom 3. Haliaure KoOpIMHATHI TOUYKH KaCaHMUS.

20.(3 06am1a) BeruucnuTe miuomans GUIypsl, orpaHudeHHol rpapuxoM ¢yukumu Y =1 - x2 u ockio

abcuucce

IIpenoanaBareb: A.A.bakupoBa
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