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1. HACHOPT ®OHJAA OHEHOYHBLIX CPEJCTB

B pesynprate ocBoeHus yueOHoW aucuumuiuabl OVY.05 Mamemamuxa
oOydaronuiicss JokeH o0JaAaTh CIEAYIOUUMU YMEHUSIMH, 3HAHUSMU, OOIIUMHU
U npodeccuoHaNbHBIMU KoMIleTeHIusIMH, peaycMoTpenabiMu @I'OC CIIO mo
cenmanbHocT  27.02.03 ABTOMaTMkKa M TEJIEMEXaHMKAa Ha TPaHCHOPTE
(>KeNe3HOJOPOKHOM TPAHCIOPTE) ISl 6a30BOTO BUAA MOATOTOBKHU CHEIIUAIMCTOB
CPEIHETO0 3BE€HAa CPETHET0 MPOPECCHOHATBHOTO 00pa30BaHMSL.

OObekTaMy KOHTPOJII M OIEHKH SBISIOTCS yMEHHS, 3HAaHUS, OOIMHE W
npodeccuoHabHbIE KOMIIETEHITUH:

O0beKThI
KOHTPOJISA O0BbeKTHI KOHTPOJISI U OLlEHKH
U OLlEHKH

Pemate JnMHENWHBICE KBaJpaTHbBIE YPAaBHEHUS U YpPABHECHUS,
Y1 MpUBOASAIIME K HUM. Pemiath JIMHEHHbIC KBAaJPATHBIE HEPABEHCTBA,
CHCTEMbI HEPABEHCTB.

BrImoaaaTh I[GIZCTBPIH Hag CTCIICHAMH, BBIYHUCIATH 3HAYCHUA
IIOKAa3aTCIIbHBIX BBIpa)KeHHﬁ; BBIYHMCJIATh 3HAYCHUA JIOFapI/I(i)MI/I‘IGCKI/IX

y2 BBIpa)KeHI/Iﬁ C IIOMOIIBIO OCHOBHBIX TOXACCTB, PCIIATb HCCIIOKHBIC
ITIOKAa3aTCIbHBIC U J'IOFapI/I(l)MI/I‘-ICCKI/Ie YPaBHCHHA 1 HCPABCHCTBA.

YcranaBauBaTh B IIPOCTPAHCTBC IIAPAJJICIIBHOCTL  IIPAMBIX,

HpHMOﬁ N IIIOCKOCTH, IOBYX HHOCKOCTeﬁ, HCIIOJIB3Ys IIPHU3HAKU H

V3 OCHOBHBIC TCOpPCMBI O IIapaJUICIIBHOCTH; IIPUMCHATH JIIPU3HAK

MEPIIEHAUKYJSIPHOCTA IPSMOM M IUIOCKOCTH, TEOpPEMY O Tpex
MEPIIEHAUKYJISIPaX; BEIYUCIATH YIVIbl MEXKAY IIOCKOCTSMU IPUMEHSTh
TEOPEMBI CTEPEOMETPUH JIJIsI PELLICHUS 3a/1a4.

Y4 [IpuMeHsATh OCHOBHBIE (POPMYJIBI KOMOMHATOPUKH.

V5 BpinonHATh AEWCTBUS HAA BEKTOPaMH, pasjaraTb BEKTOP Ha
COCTaBJISIFOIIME, BBIYUCIISITh YTOJI MEXAY BEKTOPaMH, JUIMHY BEKTOPA.

Bpruncnsars 3HAYCHHUS TPUTOHOMETPUYECKUX byHKINA,
npeoOpa3oBbIBaTh TPUTOHOMETPUUYECKHE BBIPAKEHUS, HCIOJIb3YS
TPUTOHOMETPUYECKHUE bopmyIIbI; peuarb IIPOCTEUILINE
TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA; PEIIATh HECIIOKHbBIE
YpPaBHEHHUs,  CBOJAIIMECS K  MOPOCTEHMIIMM  C  MOMOIIBIO
TPUTOHOMETPUUECKUX (POpMYIL.

Yo

Haxonute o0nacTe omnpeaeseHus W 3HayeHus: GyHKUUU; CTPOUTH
rpa@uKyd M3BECTHBIX CTENEHHBIX (YyHKIMI; 1o rpaduky QyHKIUH
yCTaHaBJIMBaTh €€ BaKHEHIlMe CBOWMCTBA; CTPOUTH TIpaduxu
Y7 MOKa3aTeNIbHbIX, JorapupMuyeckux (yHKIMA; CTPOUTH TrpaduKu
TPUTOHOMETPUUECKUX (PYHKIUN U HA HUX WUIIOCTPUPOBATH CBOMCTBA
GyHKUIMH;, TPUMEHSATh TE€OMETpUYECKHe NpeoOpa3oBaHusi (CABUT U
nedhopMalliio) npu MOCTPOSHUHU TPauKOB.

Breraucnate u I/I306pa)KaTB OCHOBHBIC 3JICMCHTEI IIPAMBIX IIPU3M U

Y8 .
nmupamMua; CTpOUTh IIPOCTCHUIINC CCUCHHUSA MHOI'OTPAHHHMKOB H




BBIUMCIIATh IUIOMIAJM 3TUX CEYEHHI; BBIUUCIATH U H300paxarhb
OCHOBHBIE 3JIEMEHTBI IIPSAMBIX KPYTOBBIX LWJIMHIPA, KOHYyCa W IIapa;
CTPOUTH MPOCTEUIINE CEYEHUS KPYyTJbIX Ten (LWIMHIApA, KOHyca H
11apa); BBIYUCIAT IUIOIIA/IA 3TUX CEYEHUN.

Y9

Beraucnsate nipenensl QyHKIME B TOYKE W HA OCCKOHEYHOCTH;
nuddepentiupoBath QYHKIIUUA, UCIOIB3YsS TaOJIUIly MPOWU3BOJHBIX U
npaBuia IudQepeHIpoBaHUs; HAXOAUTh MPOU3BOJHBIC CIIOKHBIX
GyHKLMIA; BBIUMCIATH 3HAUYEHHE MPOU3BOJHON B yKa3aHHOM TOYKE;
MPUMEHSTh TEOMETPUUECKUN U PU3NYECKUIM CMBICI MTPOU3BOIHOM IS
pelieHust 3ajady; MOPUMEHSITh MPOU3BOAHYIO JUISI  HAXOXKICHUS
MPOMEKYTKOB MOHOTOHHOCTH, KCTPEMYMOB (DYHKIIMH, TPOMEXYTKOB
BBITTYKJIOCTH W BBITHYTOCTH (DYHKIIMH, TOYKH IEeperuda; MpOBOJHTH
UCCJICIOBAaHUSI W CTPOUTHh TpapUKhd MHOTOUYICHOB, HAXOJHThH
HauOoJIbIlIee W HAaWMEHBINEe 3HAUYeHHWE (DYHKIMH, HETPEPHIBHOW HA
MIPOMEKYTKE; pemiaTh HECJIOKHBIE TPHUKIAJAHBIC 3aJaud; HAXOJHTh
HEOTPEICTICHHBIC WHTETPAJIbI, CBOIAIINECS K OOBIYHBIM; BBIYHCIISITH
OTIPEICTICHHBI HHTETPAJ C IIOMOIIBI0 OCHOBHBIX CBOMCTB U (hOPMYJIBI
Hprorona-JleitOHuIa; HaXOAUTH TUIONIAAN KPUBOJIUHEHHBIX TpaIeluii;
pemaTth  OPOCTEHIIME TPUKIAJHbIE  3aJlayd, CBOJSIIHUECS K
HAXOXKJICHUIO HHTErpaa.

Y10

HaXOIII/ITB 00BeM prIMOﬁ IIpU3MBbl, IIMPaMHAbI, IIPAMOIO
KpyroBoro nuinHApa H©W KOHYCa4, IIIapa, HAXOIUThb ILIOIIAAN
HOBerHOCTeﬁ IMIPU3MBI, ITIMPAMHU b, DUJIHWHAPA4, KOHYCA U 1Idpa.

Y11

ITogcunThiBaThH COOBITHS, MOJIB3YSICh KJIACCUYECKHUM
ONPEAECICHUEM BEPOATHOCTH; BBIUHUCIATH BEPOSITHOCTH  CYMMBI
HECOBMECTUMBIX COOBITHH, MPOU3BEICHUSI HE3aBUCUMBIX COOBITHIA;
BBIUUCIISITh MATEMATUYECKOE OKHUAAHUE CIYYaWHOW BEJIWYMHBI 10
3aKOHY €€ pacupeaeseHusl.

Y12

Pemate panmoHanbpHble, HppALMOHAIBHBIC, I1I0Ka3aTEIIbHbIC,
jorapuMUYECKUe, TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U
CUCTEMBI.

31

Onpenenenue ACUCTBUTENBHOTO YHCIA, MPAKTUYECKUE IPHUEMBI
BBIUMCJICHUSI C MPUOJMKEHHBIMH JIaHHBIMM; CIIOCOOBI PEIIEeHUs
JVHEWHBIX YpaBHEHWA W HEPABEHCTB C OJHOM TNEPEMEHHOM,
KBaJpaTHBIX YPaBHEHHUI U HEPABEHCTB.

32

ITonsiTHS cTENEHU C JAEHCTBUTEILHBIM ITOKA3aTeIeM, €€ CBOMCTRBA;
ompenesieHne Jjorapudma dYuciaa, CBOWCTBA JOTapu(pMOB; CIOCOOBI
pellieHus]  MPOCTEMIMX  TOKa3aTeNbHBIX W Jorapupmudeckux
YPAaBHEHUI U HEPABEHCTB.

33

OCHOBHBIE MOHATUS CTEPEOMETPUH, AKCUOMBI CTEPEOMETPUN U MX
CJIEICTBUSA, TEOPEMBI CTEPEOMETPUH; MIOHATHUSA IBYTPAHHOTO yIJIa, yIJjia
MEXKIY IIJIOCKOCTSIMH, JIMHEWHOT O yria, MIPU3HAK
IIEPIECHANUKYJISIPHOCTH IBYX IIJIOCKOCTEH.

34

OcHOBHBIE NOHATHSI KOMOMHATOPUKH, (POPMYJIbI ISl BEIUUCIEHUS




Yuciaa pa3MeENieHil, MepecTaHOBOK, COYeTaHwil, ¢GopMyiny OwHOMA
HproTona.

35

OnpeneneHus BEKTOpa, JEUCTBUU HAJ BEKTOpaMH; TOHSITHE
MPSAMOYTOJbHOW  CHUCTEMBI  KOOPJMHAT HA IUIOCKOCTH U B
MPOCTPAHCTBE, MNpaBWIA JACHUCTBUWA HAJ BEKTOpAMH, 3aJaHHBIMU
KOOpJIMHAaTaMU Ha TUIOCKOCTH W B MPOCTPAHCTBE; (GOPMYIbl IS
BBIYUCJIEHUS [JIMHBI BEKTOpPA, yrjia MEXIy BEKTOpaMH, pacCTOSHUS
MEXKy ABYMsI TOUKaMH Ha IJIOCKOCTH M B TPOCTPAHCTRBE.

36

Onpenenenue paguaHa, (GopMmyJibl TMepexofa IpaTlyCHOM Mepbl
yria B paJuaHHyl0 U OOpaTHO; OMNpeJeieHHe CHUHYCa, KOCHUHYCA,
TaHIT€HCA M KOTAHI€HCA YKCJIa; OCHOBHBIE (DOPMYJIbI TPUTOHOMETPUHU;
CIIOCOOBI PEIICHUS MPOCTEHITNX YPAaBHEHUH 1 HEPABCHCTB.

37

Omnpenenenne YMCIOBON (YHKIIMH; CTIOCOOBI €€ 3a/IaHts, CBOMCTBA
byHKIMHA, TpocTemue mnpeoOpazoBaHus rpadUKoOB  (PYHKIINU;
CBOICTBa U rpa)vKu MOKa3aTeIbHOM, JOrapu(pMUIECKON U CTENEHHOU
(GyHKLIMH; CBOWCTBA U rpa)MKH TPUTOHOMETPUUECKON (PYHKIIUH.

38

[loHdaTHE  MHOTOTpaHHMKA, €ro  IOBEPXHOCTH;  MOHSITHUSA
PaBUIHLHOTO MHOTOTPaHHHUKA; OTpEeICIICHHE IPU3MBI,
napajuielienunena, BHAOB  IPU3M,  ONPEACIICHHE  MUPaAMHUIIBI,
MpaBUILHOM MUpPaMUIbI, HUIUHIPA, KOHYCa, 1apa, cdepsl; CBONWCTBA
MIEPEYUCIICHHBIX BBIIIE T€OMETPUUECKUX TEIL

39

Onpenenenue mnpenena (QyHKIMU B TOYKE;, CBOMCTBa mpejena,
ONpEJEICHUE HENPEPhIBHOCTA (YHKIMM B TOYKE; OIpPEACIICHUE
MPOU3BOJHOM, €€ TEOMETPUUECKUN M (PU3UUECKUN CMBICH; IPaBUIA U
dopmynsl  nuddepeHurpoBaHus (QYHKIUHM, OINpPEAESIEHUEe BTOPOU
MPOU3BOIHOM U €€ (PU3NYECKUN CMBICIT; HEOOXOIUMBIE U JOCTATOYHbBIE
yCIIOBUSL BO3pacTaHuss W yObIBaHUS (PYHKIMM, CYyIIECTBOBAaHUS
IKCTpPEMyMa, HEOOXOAUMbIE U JOCTATOYHBIE YCJIOBHUS BBIMYKIOCTH U
BOTHYTOCTH Tpaduka GyHKIUHM, ONpENeJCHUE TOUYKH Teperuoa;
o0lIyI0 CcXeMy TMOCTpoeHus rpaduka (QYHKIMK C TOMOIIBIO
IPOU3BOJHON; MPABUIO HAXOXKACHUS HAMOOJIBIIEr0 M HAaUMEHBILIETO
3Ha4YeHUs PYHKIMH HA IPOMEKYTKaX; ONpPEeeICHNE HEONIPEAEIEHHOTO
WHTErpajla U €ro CBOWCTBA; (HOPMYJbI HHTETPUPOBAHMS; CIOCOOBI
BBIYHCIICHUS HEONPeIeICHHOTO MHTErpana; oTnpeeeHue
ONPEAECICHHOTO MHTErpaia, ero reOMETPUYECKU CMBICII U CBOMCTBA,
CHOCOOBI  BBIYMCIICHHMSI ~ ONPEAEIICHHOIO  WHTErpaja;  IOHSTHE
KPUBOJMHEHHOW  Tpameuuu, CrnocoObl BBIUMCICHUSA  IUIOLIAACH
KPUBOJMHENHBIX TPAELMM C IOMOLIBIO ONIPEACICHHOIO HHTErPAJIA.

310

[TonsiTuss oObeMa M TMJIOMIATXW TIOBEPXHOCTH TE€OMETPUUYECKOTO
Tena, (GOpMynbl Ui BBIYHCICHHS OOBEMOB W IUIOMIAJCH
F€OMETPUYECKUX TEI.

311

Kilaccuueckoe M CTaTUCTHUYECKOE ONPEACIICHUS BEPOSITHOCTH;
TEOPEMBbI CIOKEHUS U YMHOXXECHHS BEPOATHOCTEH; (HOpPMYITy MOITHOM
BEpOSTHOCTU U (opMyny bepHyJIu; MOHSATHE O 3aKOHE OOJBIITUX




YUCeJl; IOHATHE JUCKPETHOM CIIy4YalHOW BEJIMYMHBI, 3aKOHBI €€
pacrpeneneHus, YUCIOBBbIE XapaKTEPUCTUKU IHCKPETHOM CIIy4yalHO

BCIIMYUHBI.
OcHOBHBIC npueMbl W  MCTOJAbI PCHICHWA  pPalMOHAJIbHBIX,
HppalOHAJIbHBIX, IIOKAa3aTCIbHBIX, J'IOFapI/I(l)MI/I‘-IeCKI/IX )51

312 | TpUTOHOMETPUYECKUX YpaBHEHHMW U HEPABEHCTB; MPUMEHEHUE
MaTEeMaTUYECKUX METOJOB /I PEUICHUsl COAEpKaTeIbHBIX 3a/1au U3
pa3IMyHbIX 00J1acTEl HAYKU M MPAKTHKHU.

dopMoit TPOMEKYTOYHON ATTECTAMH 10 yICOHON NUCIMIUINHE SBIISCTCS
9K3AMEH.




2. PE3YJIbTATHI OCBOEHMS YYEFHOM TUCIIUILINHBI,
HO/VIEKAIIUE ITPOBEPKE

B pPE3YyIbTATC aTTCCTAllUN II0 y‘Ie6H0ﬁ AUCHUIITIMHC OCYIICCTBILACTCA
KOMIUICKCHAA IIPOBCPKaA CIICAYIOIIUX YMCHHﬁ 151 3HaHHﬁ, a TaKXKC JIHMHaAMHKa

dbopMupoBaHus 00X U TPOHECCUOHATHEHBIX KOMIETSHIIUM:

Pe3ynbTaThl 00yueHHs: YMEHUS, 3HAHUSI, OOIIUE U
npodeccroHaIbHBIE KOMITETEHITUN

dopma KOHTPOJIS
U OLICHUBAHUS

YMmenus:

V1. Pemare IJHHEHHBIE KBaJpaTHbBIC
YPAaBHEHHUSI U YPABHEHHS, IPUBOIAIINE K HUM.
Pemate nuHeElHBIE KBaApaTHbIE HEPABEHCTBA,
CHCTEMbI HEPABEHCTB.

- YCmHubil onpoc,

- NUCbMEHHBLI ONPOC,

- mecmbl;

- camocmosimenvHas paboma;
- KOHMPOAbHAsL paboma;

V 2. BBITIOTHATH JEUCTBUS HAJl CTETICHSIMU,
BBIYUCIISITh 3HAYEHUS ITOKA3aTEIbHBIX
BBIPAKEHUI; BBIYUCIISTh 3HAUCHUS
Jorapu(MUYECKUX BBIPAKEHUN C TTIOMOIIIBIO
OCHOBHBIX TOXJIECTB; peIlIaTh HECIOKHBIE
MoKa3aTelbHbIC U Jorapumuyeckue
ypaBHEHUSI U HEPABEHCTRBA.

- yCmuwili onpoc,

- NUCLMEHHBLI ONPOC,

- mecmbl;

- camocmosimenvHas paboma;
- KOHMPOAbHAsL paboma;

V3. VYcranaBimBaTh B IIPOCTPAHCTBE
napaaiiCiibHOCTb IIPAMBIX, HpHMOﬁ 51
IINIOCKOCTH, ABYX HHOCKOCTeﬁ, HUCTIOJIB3YSL | - yemmuwiii onpoc;
IIPU3HAKH u OCHOBHBIC TCOPCMBI O | - nucemennbvlii onpoc;

- mecmul,;
napaiCJIbHOCTH, IIPUMCHSATDH IIPpHU3HAK | _ camocmosmensuas paGoma;
MNCPICHANKYIIAPHOCTH IIPAMOM M IINIOCKOCTH, | - npakmuueckoe 3ausmue;
TeopeMy O Tpex TepreHIUKYIAPaX; BEIUUCIATE | ~Konmporvnas paboma;
YTIJIbI MCXKIY IIJIOCKOCTAMMU IMPUMCHATD
TCOPEMBI CTCPCOMCETPUHN IJId PCIICHUA 3a4a4.

V4. Beruncisate 3HAYCHUA
TPUTOHOMETPHUYCCKUX (byHKL[PII)'I,
Hp606paSOBBIBaTB TPUTOHOMCTPHUYCCKHUC | - yemubiii onpoc;
BBIPpAXKCHUA, HUCIOJIb3YA TPUI'OHOMCTPHYECCKHUC | - NUCbMEHHDLU ONPOC;
o - mecmul,;
(bOpMy.HBI, pemaTh HPOCTCUIINC | _ .\ oemosmensras paboma,
TPUTOHOMCTPHUCCKHC YPaBHCHUA U | - npakmuueckoe 3anamue;

HEPABEHCTBA; PEIIaTh HECIOKHBIE YpPaBHEHMUS,
CBOJSIIMECS K MPOCTCUIIUM C ITOMOIIBIO
TPUTOHOMETPHIECKUX (DOPMYIL.

- KOHMPOAbHAA paboma;

V 5. BrimonusaTe IEUCTBUS Hajg
BEKTOPaMH, paszarathb BEKTOP Ha
COCTaBJISIIONINE, BBIYUCIATH YTOJd  MEXKIY

BEKTOpPaMH, JUIMHY BEKTOpA.

- YCMHbI ONnpoc,

- NUCLMEHHBLI ONPOC;

- mecmbl;

- camocmosmenvHas paboma;
- npaKkmuyecKoe 3aHamue;

VY 6. Haxoauth o0siacTh oOmNpeaeneHus U

- YCMHbIU Onpoc,
- NUCLMEHHBLI ONPoc;




3HaueHUs:  (QYHKUUHU;  CTPOUTh  Ipaduku
U3BECTHBIX CTENEHHBIX (YHKIMIL; O TpaduKy
(GYyHKIIMM ~ yCTaHaBIMBaTh €€  Ba)KHEUIIHNE
CBOMCTBA; CTPOUTH rpadUKu IMOKA3aTEIbHBIX,
JorapupMUIECKUX byHKIUi; CTPOUTH
rpauku TPUTOHOMETPUUECKUX (QYHKUIUN U Ha
HUX WUTIOCTPUPOBATh CBOWMCTBA (DYHKIIHH;
NPUMEHSTh TEOMETPUYECKHE IMPeoOpa3OBaHUS
(cniBur u nedopmanuioo) MpU TOCTPOSHUH
rpaduKoOB.

- mecmbvl,
- camocmosmenibHaA pa60ma;
- npakmuvyeckoe 3animue;

Y 7. Beruucnsiath U u300pakaTh OCHOBHBIE
AIIEMEHTBI MPSAMBIX NPU3M U TUPAMUJL; CTPOUTH
OPOCTEUIINE CEYEHHs] MHOIOTPAaHHUKOB U
BBIUMCIIATh  IUIOINAAM  3THUX  CEYCHUM;
BBIYHCIIATh U N300pakaTh OCHOBHBIE JIEMEHTHI
NPSIMBIX KPYTrOBbIX HWJIMHAPA, KOHyCa U 11apa;
CTPOUTh NPOCTEUIINE CEUYEHUS KPYIJIBIX TEJ
(mMHOpa, KOHyca M IIapa); BBIYUCIATH
wiomanam 3Tux cedeHuil. Haxoguts o0Obem
OpsIMOM  NPU3MBI, IUPAMHUIABI,  IPSAMOTO
KpyrOBOrO LWJIMHAPAa M KOHyca, IIapa;
HaxXOJUTh IUIOIIAAN TOBEPXHOCTEW IPU3MBI,
nMpamMuabl, TWIMHAPA, KOHYCa U Iapa.

- YCMHbIL Onpoc;

- NUCbMEHHDBII ONpPoc,

- mecmbl;

- camocmosmenvhas paboma;
- npaKkmuyuecKkoe 3aHamue;

Y 8. Bprumcnsate mpenensl (QyHKIUNA B

TOUKE u Ha OCCKOHCYHOCTH;
mupdepeHurpoBaTh  (QYHKIHMH,  HMCIOIb3YS
Ta0IHILY MPOU3BOAHBIX U npaBuiIa

nugepeHInpoBaHus; HAXOAUTh TPOU3BOAHBIE
CIIOXKHBIX (DYHKIMI; BBIYUCIATH 3HAYEHUE
IPOM3BOJHOM B YKa3aHHOM TOYKE; MPUMEHSTH
r€OMETPUYECKUA U (PUBMUECKHH  CMBICI
IIPOU3BOJHOM JUIsSl pELIEHUs 3a/1a4; TPUMEHSTh
IIPOU3BOHYIO I HAXOXKICHHUSI IPOMEKYTKOB
MOHOTOHHOCTH,  JKCTPEMyMOB  (DyHKLHH,
MPOMEKYTKOB BBIMYKJIOCTH UM  BBITHYTOCTH
byHKIMM, TOYKM  Tieperuda; MPOBOIUTH

WCCIIEIOBAHUS U CTPOUTH rpaduku
MHOTOWICHOB, HaXOAuUTh HauOoJplliee U
HauMeEHbIIIee 3HAYEHUE byHKUIMH,

HEMPEPBIBHOM HA  NPOMEXKYTKE;  pellaTh
HECJIOKHBIE MPUKJIAJAHbIE 3a0a4H;

- yCmuwili onpoc,

- NUCLMEHHBLU ONPOC;

- mecmbl;

- camocmosimenvHas pabomas,
- npaKkmuyecKoe 3anamue;

V¥ 9. Haxoauth HEompeaeieHHbIE
WHTETPAJIbI, CBOJSIITNECS K OOBIYHBIM;
BBIYHCIISITH OIPEICIICHHBIN UHTETPAII C
MTOMOIIIbIO OCHOBHBIX CBOWCTB U (DOPMYJIBI

- ycmuwiil onpoc,

- NUCLMEHHBLI ONPOC,

- mecmbl;

- camocmosimenvHas pabomas
- npaKkmuuecKoe 3auamue;




Hprorona-JIeiiOHMIIa; HAXOAUTH IIOIIAIN
KPHUBOJIMHEMHBIX TPAIlCLIMN; pEIIaTh
MPOCTEUIINE MTPUKIATHBIE 3a1a4H, CBOISIINECS
K HaXOKJICHUIO HHTErpaa.

Y 10. TlpumeHSITH OCHOBHBIE (POPMYJIBI
KOMOMHATOPHUKH.

- YCMHbIl onpoc;

- RUCLMEHHBII ONPOC;

- mecmbl;

- camocmosmenvHas paboma
- IpaKkmuuecKoe 3anamue;

Vv 11. ITogcunThiBaThH COOBITHS,
MOJb3YACh  KIIACCUYECKUM  OMPE/ICICHUEM
BEPOSTHOCTU;, BBIUUCIIATH BEPOSITHOCTH CyMMBI
HECOBMECTUMBIX  COOBITHH, TPOW3BEACHUS
HE3aBHCHUMBIX COOBITHI; BBIYHCIIATH
MaTeMaTHYECKOE OKHJaHHE CITy4yaiiHOU
BEJIMYMHBI 10 3aKOHY €€ pacupeeacHuUsl.

- YCMubIl onpoc;

- NUCbMEHHDBLI ONPoc;

- mecmbl;

- camocmosmenvras paboma;
- npakmuuecKkoe 3aHamue;

VY 12. Cobupatb 1 aHaTU3UPOBATH
nHopmaruio o 6anke. Kak unrats u
3aKJII0YaTh 10roBop ¢ 0aHnkoM. Kak uurars u
aHAJIM3UPOBATh KPEIAUTHBIN JOTOBOP.

- yCmuwlli onpoc,

- NUCLMEHHBLI ONPOC;

- mecmbl;

- camocmosimenvHas pabomas,

VY 13. Pematp paluoOHaIIbHBIE,
UppaIMoHaIbHbIC, MOKa3aTeNbHbIE,
Jorapudmuyeckue, TPUTOHOMETPUUYECKIE

YpaBHEHUSI, HCPABEHCTBA U CUCTEMBL.

- YCMHbI Onpoc,

- NUCLMEHHBLI ONPOC;

- mecmbl;

- camocmosmenvHas paboma,

3HaHus:

31. OmnpeneneHue  JIEUCTBUTEIBLHOIO
YUCIa, MPAKTUYECKUE NMPUEMBI BBIUYMCIIECHUS C
NPUOIKEHHBIMU JTAaHHBIMU; CIIOCOOBI
peleHns JIMHENHBIX YPAaBHEHUN U HEPABEHCTB
C OJTHOM NEPEMEHHOM, KBaJAPaTHBIX YPABHEHUN
Y HEPABEHCTB.

- YCMHbIl Onpoc;

- NUCLMEHHBIL ONPOC,

- mecmol,

- camocmosmenvHas paboma;,
- npakmuyeckoe 3aHsmue;

3 2. [lonATHSA cTENEHN C IEVCTBUTEIBHBIM
MOKa3aTeJIeM, €€ CBOMCTBA; ONPEACICHUE
jorapudMa 4yucia, CBOMCTBa JorapupmMoB;
CIIOCOOBI PEIICHUS IPOCTEHIITIX
MOKAa3aTeJIbHBIX U JIOTapU()MHUUECKUX
YpPaBHEHUI U HEPABEHCTB.

- YCMHbIL Onpoc;

- NUCLMEHHDBII ONPOC;

- mecmbl;

- camocmosmenvHas paboma;
- npakmuuecKoe 3anamue;

3 3. . OCHOBHBIE NOHATHUS CTEPEOMETPUH,
AKCUOMBI CTEPEOMETPUM M HX CJIEICTBHI,
TEOPEMBI CTEPEOMETPUH, IIOHATHUSA
JBYI'PaHHOI'O yIJja, yria MEXAYy IIOCKOCTSIMU,
JIMHEWHOTO yria, IIpU3HAK
IIEPIECHIUKYJSIPHOCTH JIBYX IIJIOCKOCTEH.

- yCmuwilli onpoc,

- NUCLMEHHBLIL ONPOC;

- mecmbl;

- camocmosmenvHas paboma;
- npaKkmuuecKoe 3auamue;

3 4. Ompenenenue paauana, (HOPMYJIIbI
nepexoja rpalyCHOM Mephl yriia B paguaHHYIO
U 00paTHO; OmpeneNieHne CHHYCa, KOCHHYCA,

- YCMHbI ONnpoc,

- NUCLMEHHBLI ONPOC,

- mecmbl;

- camocmosmenvHas pabomas




TaHTE€HCA ¥ KOTAHTEHCAa YHCIa; OCHOBHBIC
(GbOpMyJIBI TPUTOHOMETPHUH; CTIOCOOBI PEIICHUS
MPOCTEUIINX YPABHEHUN U HEPABEHCTB.

- npakmuvyeckoe 3animue;

3 5. OmpexeneHus BEKTOpa, JIEWCTBHIA
HaJ BEKTOpaMH; TOHATHE MPAMOYTOJILHOM
CHCTEMBbl KOOPAMHAT Ha IJIOCKOCTH M B
OpOCTpaHCTBE, TNpaBWia  JEHCTBUHA  Haj
BEKTOpaMH, 3aJaHHBIMH KOOpJMHATAMH Ha
IUIOCKOCTH U B IMPOCTPAHCTBE; (OPMYJIbI IS
BBIYUCIICHUS [UIMHBI BEKTOpa, yIia MexXIy
BEKTOpAaMH,  PACCTOSHUS  MEXIy  JABYMs
TOYKAMH Ha TUIOCKOCTH U B IPOCTPAHCTBE.

- YCMHbIl onpoc;

- NUCLMEHHBIIL ONPOC;

- mecmbl;

- camocmosmenvras paboma;
- npakmuuecKkoe 3aHamue;

36. OnpeneneHue 4YUCIOBOM (PYHKINY;
crocoObl €€ 3ajaHus, CBOWCTBAa (DyHKLUH,
npocredmue — npeodpasoBaHus  rpadUKOB
GbyHKIIMK; CBOWCTBA U rpauKU MOKA3aTEIbHOM,
jgorapu(pMUUecKol U CTENeHHOM (yHKUUU;
CBOICTBAa W TpauKd TPUTOHOMETPUUYECKOU
GbyHKIUU.

- yCmuwlli onpoc,

- NUCLMEHHBLIL ONPOC,

- mecmbl;

- camocmosimenvHas paboma;
- IpaKkmuuecKoe 3aHamue;

37. lloHATne MHOTOTpAaHHMKA, €ro
IIOBEPXHOCTH; MIOHATHUS MIPaBUIBHOIO
MHOI'OTpaHHUKA; OIIpeAcIICHUE IIPU3MBI,
napajijieJICuIIeJa, BUAOB MPHU3M, OIPEACIICHUE
MMpaMuJIbl, IIPaBUJILHOU MUpaMuJIbl,
WIMHApPA, KOHyca, miapa, cgepbl; CBOICTBa
MEPEUHUCICHHBIX BBIIIE I€OMETPUUYECKUX TEII.
[TonsiTust oObeMa M IUIOUIA[M TOBEPXHOCTH
reOMETPUYECKOro  Tena,  (GopMynibl s
BBIYMCIIEHUS 00BEMOB 151 IJIOIAIEN

IrCOMCTPHUICCKHUX TCJI.

- YCMHbIl Onpoc;

- NUCLMEHHBLIL ONPOC,

- mecmbl;

- camocmosmenvHas pabomas,
- npaKkmuuecKoe 3auamue;

3 8. Onpenenenue npenena QyHKIUU B

TOYKE; CBOWCTBA Ipelerna, ONpeAcIICHUE
HENPEPBHIBHOCTH byHKIIUN B TOYKE;
ONpENIEIICHHE IIPOU3BOIHOM, ee
T€OMETPUYECKUA U (PUBUYECKUH  CMBICT;

npaBuia u  popmynsl auddepeHIupoBaHusS
GyHKIUM, ONpeeieHne BTOPOil MPOU3BOIHOM
n ee (U3MYCCKUIl CMBICT, HEOOXOJMMBIC H
JIOCTaTOYHBIE  YCJIOBHUA  BO3pacTaHUs U
yObIBaHUS byHKIMH, CYILIECTBOBAHMSI
IKCTpPEMyMa, HEOOXOIMMBIE U OCTaTOYHBIC
YCIIOBUSI BBIMYKJIOCTH M BOTHYTOCTH Tpaduka
GYHKIIMHM, ONpeaesieHne TOYKA TMeperuoa;
oOLIYI0 CXeMY MOCTpoeHus rpaduka QyHKIuU

- yCmuwilli onpoc,

- NUCLMEHHBLU ONPOC;

- mecmbl;

- camocmosimenvhas paboma;
- IpaKkmuuecKoe 3auamue;




C  IOMOLIBI0  IPOU3BOJHOW; IIPAaBUJIO
HAXO0XJIEHUS HauWOOJBIIEr0 M HAWMEHBIIETO
3Ha4YeHUs PYHKIIMU HA TIPOMEKYTKAX;

39. OrmnpenencHue  HEOIPENEICHHOTO
UHTETpaJla M  €ro  CBOMCTBa;  (HOPMYJIbI
WHTETPUPOBAHNS; COCOObI  BBIYMCIICHUS
HEOIIPEACIIEHHOTO HHTETpaja; OIpPEACIICHUE .
- YCmHblU onpoc,
ONPEIEIICHHOTO MHTErpana, €TO | nucomentiii onpoc;
TEOMETPUYECKHI CMBICT U CBOMCTBA, CIOCOOBI | - mecmbi,
BBIYMCICHHS  ONPEIENCHHOTO  HHTErpaia; | - Cocmoametsuai paboma;
o o - npakmuyeckoe 3ansiamue,
MOHSTHE KPUBOJWHEHHOW Tpamenuu, CrocoObl
BBIYUCJICHU  IUIOIIAACH  KPUBOJMHEHWHBIX
TpalmelMii ¢  TOMOIIbIO  OINPEIAEICHHOIO
UHTErpasa.
3 10. OcCHOBHBIE MMOHSATHSA .
- YCmHblU onpoc,
KOMOMHATOPUKH, (DOPMYJIBI JUISs BBIYUCIEHHS | - pucomennii onpoc;
qucia pa3sMeLIeHNH, IIEPECTAHOBOK, | - mecnbi,

couetanuit, Gopmyiy bunoma HproToHa.

- camocmosameilbHaA pa60ma;
- npakmuveckoe 3aniamue;

3 11. Knaccnueckoe M CTaTHCTHUECKOE
OIIPEICIICHUS BEPOSITHOCTH,; TEOPEMBI
CJIOXKEHUA W YMHOXKCHHUSA BEPOSATHOCTEW;
dbopMyIlly TIOJIHOM BEpPOATHOCTH U (HOPMYITY
bepHyu; moHsATHE O 3aKOHE OOJIBIIUX YKCE,
MOHATUE JHUCKPETHOM CIy4alHOW BEIWYHHBI,

- yCmuwlli onpoc,

- NUCLMEHHBLI ONPOC,

- mecmbl;

- camocmosimenvHas paboma;
- IPaKmuuecKoe 3auamue;

3aKOHBI €€  pacupeneyeHus, Y1 CJIOBbIE
XapakTEpUCTUKHA JTACKPETHOU CIy4aliHO
BCJIMYMHEI.

3 12. OcHOBHEBIE IIPUHLAIIBI | - yemubiii onpoc;

KpeauToBanusa. Kak yurare M aHaIM3UpOBATH
KpeauTHbld noroBop. KpemutHas wucropus.
baHk 1 6aHKOBCKHE JICTIO3UTHI.

- NUCbMEHHbLU onpoc,

- mecmbl,

- camocmosameilbHaA pa6oma;
- npakmudeckoe 3aniamue,

313. OCHOBHBIE TIPUEMBI U METOJbI
pemeHus panroHaIbHBIX, HWpPpPalMOHAIbHBIX,

MTOKA3aTEIbHBIX, Jorapu(pMUIECKHX 17}
TPUTOHOMETPUYECKUX YPaBHEHHM 17§
HEPAaBEHCTB; MNPHUMEHEHUE MaTEMAaTHYECKUX

METOJOB ISl PELICHUS COAEPKATENBHBIX 33124
U3 Pa3IMYHBIX 00JaCTEN HAYKU U MPAKTUKHU.

- yCmuwili onpoc;

- NUCLMEHHBLU ONPOC,

- mecmbl;

- camocmosimenvHas pabomas,
- npaKkmuuecKoe 3auamue;




3. OIIEHKA OCBOEHWS YYEBHOM JIUCITATLIMHBI

3.1 ®OPMbI U METO/bl OHEHUBAHUSA

[IpeameToM OIIEHKH CIIyKaT yMEHHS, 3HaHWs, OOImme W MpodecCHOHATbHBIC KOMIETEHITNH, (OPMHPOBAHUE KOTOPHIX
npenycmorpeno @I'OI'C CIIO no auciunnuue 27.02.03 ABTOMaTHMKAa M TEJIEMEXaHHKAa HA TPAHCHOPTE (3KEJIE3HOAOPOKHOM

TpaHCIIOpTE).

KOHTpOJIB 1 OIICHKa OCBOCHM L y‘lC6HOﬁ JUCHHUIITIMHEI 110 pa3jciiaM u TEMaM.

OneMeHTHl yueOHOU

CDOprI 1 MCTOAbI KOHTPOJIA

Texynmi KOHTPOJIb

[IpomMexkyTouyHas arrecTauus

JUCLUTUINHBI ®opma KoHTpOIA [Iposepsiemsbie VY, 3, dopma KOHTPOLS [Iposepsiemsbie VY, 3,
OK, IIK OK, IIK
Pasnen 1
Pa3BuTHe NOHATHS 0 YHCIE.
Tema 1.1.
Henble u panuoHaJIbHbBIE
yuciaa. JleiictBuTe/IbHBIE KonTponbHas padora Nel Vi3I
yHcaa.

- YCTHBIH OIIpocC,
- MOJITOTOBKA COOOIIECHHH,

Paszgen 2 - TECTUPOBaHUE, IK3AMEH VI1-Vy13,

KopHuu, crenenu n - IMCbMEHHBIE CAMOCTOSTEIbHBII V2 32 31-313.
Jorapugmsl. paboThI,

- KOHTPOJIb CAMOCTOATEIBHONU paboThI
CTYZICHTOB B IIMCbMEHHOM (hopme.

Tema 2.1

[TpakTrueckoe 3anstue Nel
CreneHu u KOpHHU
Tema 2.2 - YCTHBIN OIpOC,
Jlorapugm. Jlorapupm - IOJITOTOBKA COOOIICHUH,
YHCJIA. - TECTUPOBAHHUE,




- MUCHbMEHHBIE CAMOCTOSI TEIIbHBIN
paboTHI,

- KOHTPOJIb CAMOCTOSITETILHON pabOThI
CTYJICHTOB B ITMCBMEHHOM (hopMme.

Tema 2.3.
IIpeoOpa3oBanue
peovp KontponbHas padota Ne2
ajiredpanyecKux
BbIPasKeHN i
- YCTHBIH OIIpoC,
Paznea 3. - KOHTPOJIb CAMOCTOSATEIbHOU PaboThI
IIpsimMble U MJIOCKOCTH B CTYZCHTOB B MMCBMEHHOU (hopme. V3 33
NPOCTPAHCTBE - IPOBEJICHUE MICbMEHHON TECTOBOM
paboTHL.
- YCTHBIN OIIpOC
Tema 3.1. Y pog, .
- KOHTPOJIb CAMOCTOATEIbHONU pabOThI
IIpsimMble U MIOCKOCTH B .
CTYZICHTOB B MIMCBMEHHOM hopme.
NMPOCTPAHCTBE
[TpakTuueckoe 3anstue Ne2
KontposabHas pabota Ne3
Paznen 4.
V4, 34.

OCHOBBI TPHTOHOMETPHH.

Tema 4.1.
OcHOBHBIE MOHATHUSA

- YCTHBIH OIIpocC,

- TECTUPOBAHUE,

- IMCbMEHHBIE CAMOCTOSATEIIbHBII
paboThl,

- KOHTPOJIb CAMOCTOSITETILHON pabOThI
CTYZICHTOB B IIMCbMEHHOM (hopme.

Tema 4.2. - YCTHBIH OIIpOC,
OcHoBHBIE - TECTUPOBAHUE,
TPUTOHOMETPHYECKHE - INCBMEHHBIE CAaMOCTOSITENIbHBIN
TOKIEeCTBA paboTHI.
Tema 4.3. - YCTHBIH OIIpOC,
IIpeoOpa3zoBanus - TECTUPOBAHUE,

NMPOCTEeNIINX

- MMCbMEHHBIC CaMOCTOSTSIIHLHBIN




TPUTOHOMETPUYECKUX paboTBhL.
BbIPa:KeHN I IIpakTrnueckoe 3anstue No3
Tema 4.4.
Tpuronomerpnyeckue KonrtponbHas pabora Ne4
YPABHEHHSI M HEPABEHCTBA
Pa3nean S.
A [IpaxTnueckoe 3anstue Ne4 V5, 35.
KoopanHatsl 1 BEeKTOPBI
Pa3gen 6
Ve, 36.
DOyHKIUH U rpaduku.
- YCTHBIU OIIpOC,
- IOJITOTOBKA COOOIICHUI
Tema 6.1 Te(ffl“l/l OBaHHE . ’
DOYyHKIUH. p ’ o
- IHCbMEHHBIE CAMOCTOSITEIIbHBII
paboTHI.
- YCTHBIH OIIpoC,
- IOJITOTOBKA COOOLICHUN
Tema 6.2 A B ’
N N - TECTUPOBAHUE,
CpoiicTBa QyHKIHMIA. .
- KOHTPOJIb CAMOCTOSITEIbHON paboThI
CTYJIEHTOB B IMCbMEHHOU (popme.
- YCTHBIN OIIPOC Ha JIEKIHUSX,
Tema 6.3 MPAKTUYECKUX U CEMUHAPCKUX
Oo0paTHble QyHKIUM. 3aHATHAX;
[TpakTrueckoe 3ansTue NeS
Tema 6.4
CreneHHble, - YCTHBIN OIPOC HA JIEKIUAX,
nokasarteJibHble, MPAKTUYECKUX U CEMUHAPCKUX
JorapupmMmuyeckune u 3aHATHUAX;
TPUTOHOMETPHYECKHE IIpakTnueckoe 3ansatue Neb
(pyHxuum.
Paszgen 7.
V7,37
KoopanHaTthl 1 BEKTOPbI
Paznen 7. - YCTHBIN OIpOoC,

MHOrOrpaHHMKH U

- KOHTPOJIb CAMOCTOSATEIbHON pabOThI




KpyIJible TeJia.

CTYJICHTOB B MUCbMEHHOU popme.
- IPOBEICHUE MUCbMEHHOU TECTOBOM
paboTHI.

- YCTHBIN OIpOoC,

Tema 7.1. - KOHTPOJIb CAMOCTOSITETILHON pabOThI
MHororpaHHuKH. CTYZCHTOB B IMCbMEHHOM hopme.
[IpakTnueckoe 3anstue Ne7
- YCTHBIH OIIPOC
Tema 7.2. Y pog, .
- KOHTPOJIb CAMOCTOSITETILHON pabOThI
Tesia u moBepxHOCTH .
CTYZCHTOB B IUCBMEHHOM hopme.
BpallleHUs
[IpakTuueckoe 3ansrue Ne8
- YCTHBIU OIIpOC,
Tema 7.3 - KOHTPOJIb CAMOCTOSITETILHON pabOThI

HN3mepenust B reomeTpuu

CTY/ICHTOB B ITUCBMEHHOM (hopMme.
[IpakTuueckoe 3anatue Ne9

Paznen 8.
Hauajno MaTeMaTH4€eCKOro Vs 38
aHaJM3a.
- YCTHBIH ONPOC Ha JIEKIUSX,
MPaKTUYECKUX U CEMUHAPCKHUX
Tema 8.1. 3aHATUIX;
ITocnenoBaTebHOCTH. - KOHTPOJIb CAMOCTOATEIbHONU pabOThI
CTYZEHTOB B IMCBMEHHOM U YCTHOM
dbopwme.
- YCTHBIH ONPOC Ha JIEKIUSX,
MPAKTUYECKUX U CEMUHAPCKHUX
3aHATHIX;
Tema 8.2. - TECTUPOBAHUE;
IIpousBoanas. - KOHTPOJIb CAMOCTOATEIHHOU PaboTHI
CTYJIEHTOB B MUCbMEHHON U YCTHOU
dopme.
ITpakTrueckoe 3angarue Nel(Q
Paznen 9. V9 309




HHuTrerpay u ero

NpUMeHeHHe
- YCTHBIN OIPOC HA JIEKIUSAX,
MPAKTUYECKUX U CEMUHAPCKUX
3QHSTHSIX;
- TECTUPOBAHUE;
Tema 9.1. p ’
- MUCbMEHHBIE CAMOCTOSITEILHBIC
IlepBooOpa3nas u
paboTHI;
HHTerpaJ. .
- KOHTPOJIb CAMOCTOATEIbHONU PabOThI
CTYJICHTOB B MUCbMEHHOM U yCTHOM
dbopwme.
IIpakTnueckoe 3ansitue Nel |
- TECTUPOBAHUE;
Paznen 10. - IUCbMEHHBIE CAMOCTOSITEIIbHbBIE
V10, 3 10.
KomOunaTopuka. paboTHI.
ITpakTnueckoe 3ansTue Nel2
Paznen 11.
DJIeMeHTBI TeOpHH
BEPOATHOCTH U Vil 311
MaTeMaTH4eCKOM
CTATHCTUHKH.
- YCTHBIH OIIpocC,
- MOJITOTOBKA COOOIIECHHH,
Tema 11.1. - TECTUPOBAHUE,
DJIeMeHThI TeOpuu - MUCHbMEHHBIE CAMOCTOS TEITBHBIIN
BEPOSITHOCTEH. paboThI,
- KOHTPOJIb CAMOCTOSATEIbHOU paboThI
CTYJIEHTOB B MUCbMEHHOU (opme.
- YCTHBIN Ompoc
Tema 11.2. ﬁOI[FOTOBKE CO’O6H_ICHI/II71
DJ1eMeHTBbI ’
N - TECTUPOBaHUE,
MaTeMaTH4eCKoi .
- MIUCbMEHHBIE CAMOCTOSTEIIbHBIN
CTATHCTHKH.

paboTHI,




- KOHTPOJIb CAMOCTOSITEIbHON paboTHI
CTYJICHTOB B ITMCBMEHHOM (hopMme.

Paszgen 12.
OcHOBBI (PHAHCOBOI Vi2 312
rPaMOTHOCTH
- YCTHBIN OIpOoC,
Tema 12.1 - TECTUPOBAHUE,
Jeno3ur - KOHTPOJIb CAMOCTOSATEIbHOU PaboThI
CTYJICHTOB B MUCbMEHHOU hopme.
- YCTHBIN OIIpOC,
Tema 12.2 - TECTUPOBAHUE,
Kpenur - IUCbMEHHBIE CAMOCTOSI TEIIbHBII
paboTHL.
Pasnex 13, Vi3 313.

YPaBHeHI/[ﬂ H HEPaBCHCTBA.

- YCTHBIH OIIpoC,

- TECTUPOBAaHUE
Tema 13.1. p ’ .
- IUCbMEHHBIE CAMOCTOSITEIIbHBII
YpaBHeHHs] M CHCTEMBbI
N paboThl,
YPaBHeHMIA. .
- KOHTPOJIb CAMOCTOSATEIbHOU paboThI
CTYZICHTOB B TIMCBbMEHHOU (hopMe,
- YCTHBIH OIIpoC,
- TECTUPOBAHUE,
Tema 13.2. - MUCbMEHHBIE CAMOCTOSATEIIbHBIN
HepagencrBa. paboThI,
- KOHTPOJIb CAMOCTOSATEIbHOU paboThI
CTYZICHTOB B IIMCbMEHHOM popme.
- YCTHBIN OIpOC
Tema 13.3. Y poc,

Hcnonb3oBaHue CBOMCTB U
rpagpuxoB GpyHKUMN IpU
pelieHuH YpaBHEeHU 1
HEPaBEHCTB.

- TECTUPOBaHUE,
- MICEMEHHBIE CaMOCTOSITEIILHBIN
paboThI,

- KOHTPOJIb CAMOCTOSITEIILHOM PadOThI
CTYJICHTOB B MMCbMEHHOU (opme,




- KOJUIOKBHYM B YCTHOH (popme.
- KOHTPOJIb CAMOCTOSATEIbHON PabOTHI
CTYJICHTOB B MIMCbMEHHOM (hopme.




3.2 THUHOBBIE 3AJAHUA 1JIA IIPOBEJEHUA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH

KOHTPOJIBHAS PABOTA

1. Onucanue

KonTponbHast pabota mpoOBOAMUTCA C LETBI0 KOHTPOJS YCBOSHHBIX YMEHHUH,
3HAHMM W TOCIEQYIONIEr0 aHajh3a TUIHUYHBIX OMIKOOK  (3aTpyIHEHU)
oOy4Jaronuxcs B KOHIIE U3y4YEeHHUsI pa3iesia/ TEMBI.

[TucbmMeHHast KOHTpOJIbHAs paboTa BKIOYAaeT 4 BapuaHTa 3a7aHuil. 3a1anus
muddepeHIupyoTCS 10  YPOBHIO  CIOHOCTU. BapuaHThl  NMHUCbMEHHOU
KOHTPOJIbHOM pPabOThl PaBHOLIEHHBI IO TPYIHOCTH, OJWHAKOBBI IO CTPYKTYpE,
napajieibHbl 10 PACHOJIOKEHHUIO 3aJaHMi: TOJI OJHUM U TEM K€ MOPSIAKOBHIM
HOMEpPOM BO BCEX BapHaHTaX MUCHMEHHOW MPOBEPOUYHON pabOTHI HAXOAUTCA
3aJjaHuE, TPOBEPSIONIEE OJUH U TOT KE DIIEMEHT COACPKAHHSL.

Ha BeimonHeHne KOHTPOIbHOM paboThl oTBoAUTCSA 90 MUHYT.

IIpu pabore oOyyaromuUicss MOKET UCIHOJb30BaTh CIEAYIOIINE UCTOYHUKHU:
VKazamo UCnoIb3yeMvl mabauysl, iumepamypy, 06opyoosanue u m.o.

2. Kpurepum oueHKM KOHTPOJIBHON padoThl
5» «OTIMYHO» - TIyOOKOE€ U TMOJHOE OBJIAJEHUE COJEpPKaHHEM Y4eOHOTro
MaTepuanga, B KOTOPOM OOydaromuiics CBOOOJHO U YBEPEHHO OpPUEHTHPYETCS;
HAayYHO-TIOHATUMHBIM  aIlllapaToM;  yYMEHUE  NPAKTUYECKM  IPHUMEHSATh
TEOPETUYECKHE 3HAHUS, BBICKA3bIBATh U OOOCHOBBIBATh CBOM CykJeHus. OlLeHka
OpeanojiaraeéT IpaMOTHOE M JIOTUYHOE U3JIOKEHHWE OTBETa, OOOCHOBaHUE
COOCTBEHHOT'O BBICKA3bIBaHUSI C TOYKH 3pPEHUS U3BECTHBIX TEOPETHUECKUX
ITOJIOKEHU.
«4» «xopomo» - 00ydYaroUIMHCS TOJHO YCBOWJI Y4Y€OHBIM MaTepuai, BlajeeT
HAay4YHO-TIOHSTUMHBIM aImnaparoM, OPUEHTHPYETCS B H3YYEHHOM Marepualie,
OCO3HAaHHO NPUMEHSAET TEOPETUUYECKUE 3HAHUS HA MPAKTHKE, TPAMOTHO HM3JIaraet
OTBET, HO CoJiepKaHue U popMa OTBETA UMEIOT OT/AEJIbHbIE HETOYHOCTH.
«3» «yAOBJETBOPUTEJbHO» - OOydalIluiics OOHapy>KMBAET 3HAHUE U
NOHMMAHUE OCHOBHBIX TIOJIO)KEHHM y4eOHOro marepuana, HO H3JIaraeT ero
HEIIOJIHO, HENIOCIJIEI0BATENIBHO, JOIIYCKAET HETOYHOCTH B OIIPEEICHUN IIOHITHH, B
IIPUMEHEHUN TEOPETHUYECKUX 3HAHUM IPU OTBETEHA NPAKTHUKO-OPUEHTUPOBAHHBIC
BOIPOCHI; HE YMEET J10Ka3aTeJIbHO 00OOCHOBBIBATH COOCTBEHHBIE CYKICHUSI.
«2» «HEyIOBJETBOPHUTEJIbHO» - OOyyalolUiicsi MMEET pPa3pO3HEHHBIE,
OeccrucTeMHbIe 3HAaHUS TO pas3zeny/ TeMe, JOMYyCKaeT OIMOKUA B OINpeaeleHUH
0a30BbIX MOHATHUN, MCKaXaeT MX CMBICI; HE MOXET MPAKTUYECKU MPUMEHSIThH
TEOPETUYECKUE 3HAHMUS.

3. [IpuMepHbIe BAPDUAHTHI 33IaHUH
Konrpoasnas padora Nel.
Bapuant 1



1 11
1. BolUMCIUTE 3HAUEHME MHOrOYIEHA: X* —2Xy+ Yy’ mpu x=14"—"n y=8-—,

12 12
2. Pemuth kBaapaTHbIE ypaBHEHUS:
a) 2x*-7x+3=0;0) x*-4x+4=0; B) 3x*+2x+1=0.
4
3. Pemmuth HepaBeHCTBO: a) 15-x-2x* =0, 0) §X+2 <0.
+2X
4. Pemiuth ypaBHeHMs: a) x'-10x*+9=0; 0) XLj - —j = % :
X —
Bapuant 2
12 12
1. BBIYKCIMTE 3HAYCHHE MHOTOYICHA: X* +2Xy+ Y* TpPH X = 15E ny= _9E'
2. Pemuth KBajpaTHbIE YpaBHEHUS:
a) 2x* —5x+2=0; 0) x*-6x+9=0; B) 2x*+3x+2=0.
4
3. Pemmuth HepaBeHCTBO: a) x*+2x-15<0; 0) X +2 >0.
5X
4. Pemuth ypaBHEHMS: a) Xx*-17x+16=0; 0) XLZ+X—_2:21.
X—=2 X+2 6
Bapuant 3

1
1. BeluuciuTh 3HaueHWE MHOTOWIEHa: X° —4xy+ 4y’ mpu X = 145 hy-= 5%.

2. Pemuth kBaapaTHBIE ypaBHEHUS:

a) 2x°-5x-3=0; 0) 4x* —4x+1=0; B) 5x* —4x+1=0.
3. Pemiuth HepaBeHCTBO: a) 17x—6x*-5<0; 0) OX = i 0.
3X +
4 2 : 1 3 1
4. Pemnth ypaBHeHUs: a) x* —13x*+36=0; 0) =,
2x—-2 x°-1 4

Bapuant 4

1. BeluvciuTh 3HAUYE€HHE MHOTOWIEHA: X° +6Xy+9y’ mpu X = 17% y:—4ﬁ.

2. Pemuth KBajpaTHBIE YpaBHEHUS:
a) 3x*-5x-2=0;0) 9x*-6x+1=0; B) 2x*-3x+4=0.

3. PemnTh HEPAaBEHCTBO: a) X2 +10x+21<0; 0) iz _2 <0.
+
4 2 1 5 1
4. Pemuth ypaBHeHus: a) Xx*—37x’+36=0; 0) + ==.
2x—6 3x+9 6
Kourpoabnasi pa6ora Ne2.
Kaprouka 1
1
3 logya = .
Hannure 3HaueHue BbIpaKeHU log,, (ab ), €ClIn 7 ;

Haiinure 3Hauenne Beipakenns (102636) - (10g4256).
13- 108102,

log40,5 +1og »52.
53—|—log56_

Hannure 3HaueHue BbIpaKeHU

Halinute 3HaueHUEe BbIpaKECHUS

ok~ W DdE

Havinnte 3HaueHue BhIpaKEHUS



log, 3,2 —log, 0,2

6. HaiimuTe 3HaYCHNUE BBIPKCHUS 3logy 25
7. Haligute 3HaUY€HUE BBIPA)KECHUS logs7-log;25.

(510g3 7 ) logs3
8. Brrumcnure 3HaUCHHE BBIPA’KCHHA: .

log, /15

9. HaiinuTe 3HaYeHUE BHIpaKEHUS log,225

10.HaiimuTe 3HaYCHHUE BBIPAXKCHIS 16lozavT3,

11.BbIHECTH MHOKHMTEND M3 TI0]] 3HaKa KOpHS: 3/24, 4/8b* b >0
log,320

12.HaiinuTe 3HaYCHUE BBIPAXKCHIS 2+logg5
3
13.YHp00TI/ITI>21f£ - 35,
14.3amenute apudmeTHUIECKUEe KOPHHU CTETIEHSIMH C IPOOHBIM MOKA3aTeeM
it 320, 3.

Kaprouka 2

O —_—
Haiigure 8a b3, ecrm 1080 = 3.
HaituTe 3Hauenne Buipakennus (1023 243) - (log,; 256).
210" 804,
log,0, 125 + log, 532.
82+10g8 12 )

Haitgure 3HaueHNE BBIPAXKEHUS:

Haiinnte 3HaueHne BBIpAKEHHUS

ok W DdE

Haninure 3HaueHuEe BbIpaKeHUS
log, 3,2 —log, 0,2

3logg 25

Haiinnre 3HaueHne BBIPAKEHHUS

~N o

. Haiiyure 3nauenne Boipaenms 108313 108,39,
(310g2 5 )logs 2
8. BrruncnuTe 3HaYEHUE BBHIPAKEHHUS: :

log, . V47

=3
9. Haiinure 3HaYCHHUE BHIPAKCHUS 10&'-3_4?
10.HaitauTe 3HaUYeHHE BBIPAKCHUS 25W85 Ve
11.BriHECTH MHOXUTENb U3 O] 3HAKa KOPHSI: 3/32, ared ,a>0
log 96

" 5 :
12.HaiiauTe 3HaueHNE BBIPAKEHUS = log,6

13.YrpocTuTh: 3/2a-3/4a; J121-36.

14.3amenute apudmeTHuecKue KOpHU CTENEHIMU C IPOOHBIM MTOKa3aTeIeM

Y24° ) 1\9/;, 3\'/b_2

213
1. Haiigure loga(a b )

2. Haiinute 3HaYeHUE BBIPAXKCHHUS (loge36) - (10g4256).
1112081214,

log,,10+ log0’12564.

Kaprouka 3
, ecITH log, b= —2.
3. HaiinuTte 3HaueHUE BBIpAKEHUS:

4. Haiinure 3HaUeHHE BBIPAKEHUS



2+logs2
5. Haiinure 3HaUueHNE BBIPAKEHHUS 3 ‘

log, 3,2 —log, 0,2

. Togg 2
6. Haiigure 3HaUE€HME BBHIPAKEHUS 3logo 25

7. Haiinure 3Hauenne Boipaxenns 102413 -1021316.
(5I0g7 2)I0g27
8. BrluncnuTe 3HAYCHUE BBIPAKCHHUS: :

log;v'5
log;5

9. HaiinuTe 3HaYeHUE BHIpaKEHUS
Wiv)

10.HaiiuTe 3HaueHNe BhIpakeHus 4
11.BbIHECTH MHOKHTEND U3 O] 3HAKa KOpHs: 3/56, 4/625b%a,b >0
log. 150

. 2 6
12 Haiizure 3HadeHue BhpaxeHus 2 T 10250,

3
13.YnpocTuTs: \/\E; V162 -4/2.

3
14.3amenute apudmeTHUecKue KOPHHU CTETICHSIMU C IPOOHBIM MOKa3aTesieM
[~11 [ /
93 ’3924’93m12.

Kaprouka 4

Liﬁ

o log, —
Haiimure %, ecom 108,06 = —2.
Haiinure snauenue soipakenus (1026216) - (1ogs25).
11- 12814,

10g4 1 28 "‘ logoﬁoso, 05 .
82+10g8 13 '

Haninure 3HaueHue BIpaKeHUS:

Havinure 3HaueHuE BbIpaKeHUS

ok~ W DdE

Haiinnre 3HaueHne BBIPAXKEHHUS
log, 3,2 —log, 0,2

o

HaiinuTe 3HaYeHNE BBIPAKEHHUS 3logy 25

~

Haiizure 3uauenue Bopaxenus 10874 - 102449.

(SIOgS 7 ) log; 3
8. Bwruuciute 3HaUCHUE BHIPAKCHUS: :

log, C’ﬁ
9. Haiigure 3Haucnue Bopakenms 108917

10.Haiinure 3HaueHne BeIpaxkerus 167417,

11.BeiHecTH MHOXKUTEND U3 IO/ 3HAKA KOPHS: 3/72, 4/256a*b,a >0
log,324

o . .
12.Haiiaurte 3HauCHUE BBHIPAXKEHHS = T logg4

13.YnpocTuTh: \/g X %/ﬁ

14.3amenuTe apudmeTHUECKUuE KOPHHU CTETICHSIMH C IPOOHBIM TTOKa3aTesieM

Konrpoabnasi padora Ne3.
Kaprouka No 1



1) N3 BepmmHbl cpenHero yrna A-ka K IUIOCKOCTH  A-Ka TpOBEAEH
HEPIEHIUKYIISAP, paBHbINA2v14 cM.  ONpenenuTh  PacCTOSHHE OT  KOHIIOB
MEPIIEHAUKYJISIpa 0 MPOTUBOJICIKAILIEH CTOPOHBI A-Ka, €CJIM CTOPOHBI A-Ka PaBHBI
S5cm,12cm m 13 cm.

2) B A CBK uepe3 OGouspbmryto ctopory BK mpoxoaut mockocts B, oOpasyromas
C MIOCKOCThIO A-ka yron 45°. Haittu paccrosiHue oT BepinHbl C 10 TUIOCKOCTH
3, eciu cropoHsl A-ka paBHbl 7 cM, 11 cMm u 12 cm.

3) U3 Touku, yAaJ€HHON OT MJIOCKOCTH Ha 12 cM, MpOBEACHBl JBE HAKIOHHBIC
K OTOH IUIOCKOCTH M oOpa3yromue ¢ Her yribl 45° u 60°. Haiitu paccrosiHue
MEXKJy OCHOBAaHMSIMU HAaKJIOHHBIX, €CJIM NPOCKUWH HAKJIOHHBIX B3aWMHO
MIEPIECHIUKYJISIPHBI.

Kaprouka Ne 2
1) M3 BepmmHbl MeHbIIETO yria A-Ka K IUIOCKOCTH A-Ka IPOBEIEH
NEPIEHINKYJIAp, paBHbM  8cMm. OmnpenenuTs  pacCTOSHHE OT  KOHLOB
NEPIEHINKYJIApA 0 TPOTUBOJIEKANEH CTOPOHBI A-Ka, €CaM CTOPOHBI  A-Ka
paBHbl 7cM, 9cMm u 12 cm.
2) Cropona MB AAMB nexur B mockoctd 3 u paBHa 6 cM, a BepmnHa A
yaajieHa OT IUIOCKOCTH [ Ha 53 cM. Haiirtu miomanask AAMB, ecim ero
MJIOCKOCTh HAaKJIOHEHa K Tiockocty B mox yrimom 60°.
3) U3 TOUKH, yHanéHHOH OT IITOCKOCTH Ha 4+/3CM, IPOBEICHBI JIBE HAKIOHHBIC
K 9TOHM MIOCKOCTH U oOpasyromue ¢ Hed yriawsl 30° u 45°. Haiitu paccrosiHue
MEXIY OCHOBAaHUSMH HAaKJIOHHBIX, €CJIH JIaHHbIE HAKJIOHHbIE B3aMHO
NEPHEHANKYJISIPHBI .

Kaptouka Ne 3
1) W3 BepmuHbl Oonpmiero yria A-ka K IUIOCKOCTH A-Ka MpoBenEH
NEPIEHINKYJISIp, paBHbIM S5 cM. OmnpenenuTs  pacCTOSHUE OT  KOHLIOB
NEPIEHNKYJIIpa 0 NPOTHUBOJIEKAIIEW CTOPOHBI A-Ka, €CIM CTOPOHBI A-Ka
paBHbl 9cm, 15¢cm u 18 cm.
2) B A ABK wuepe3 cpemnioro cropoHy AB mnpoxoguT miockocth J3,
oOpasyromas ¢ TIOCKOCThI0 A-ka yron 60°. HaiiTu paccTosstHuE OT BEpUIMHBI
K no mnockoctu B, ecnu croponsl A-ka paBHbl 12 cm, 20 cm u 28 cMm.
3) U3 Touku, ynan€HHOMW OT IUJIOCKOCTH Ha 6+/3 CM, MPOBE/ICHBI JBE HAKJIIOHHBIC
K OTOM IUIOCKOCTH U oOpasyromme ¢ Hedd yrael 30° um  60°. Haiitu
pacCTOsSIHME MEXKAY OCHOBAaHMSIMU HAKJIOHHBIX, €CIM MPOEKUHUH HAKIOHHBIX
B3aMMHO MEPIECHIUKYISIPHBI.

Kaptouka Ne 4
1) W3 BepmmHbl mpssMoro yria A-ka K IUIOCKOCTH A-Ka MPOBEIEH
NEpPHEHUKYJIsIp, paBHbId 2,8 cM. OmnpeAenuTh paccTOSTHUE OT KOHIIOB
NEPHEHAMKYJISIpa 10 NPOTUBOJIEXKAIIEH CTOPOHbI A-Ka, ecnu  Karerbl A-ka
paBHbl 12 cm u 16 cm.



2) Cropona CK A CBK nexuT B miockoctd [ u paBHa 5cM, a BepiimHa B
yaaaeHa oT Iutockoctd [ Ha 7+/2cM. Haiitu mmomans A CBK , ecim ero
IJIOCKOCTh HAKJIIOHEHA K TUIOCKOCTH [ moj yriiom 45°.

3) M3 ToukW, YyJdanéHHOH OT IUIOCKOCTH Ha 446 CM, MPOBENEHBl JIBE
HaKJIOHHBIE K OTOW INIOCKOCTH M oOpasyromme ¢ Hed yriael 45° u 60°.
Haiitu paccrossHue MeXAy OCHOBAaHMSIMHU HAKJIOHHBIX, €CJIM JIaHHBIC
HAKJIOHHBIC B3aWMHO MEPIECHANKYISIPHBI.

KontpoabHast pabora Ne4.
Kaprouxka 1

1. Pemmnrts ypaBHEHHE:
1) 2-sin3x-v2=0; 2) tg2x—+3=0; 3) cos’x—sinx+1=0;

4) 2-sin® x+3-sin x-cosx +cos’ x=0; 5) cosx—2-sin2x—cos3x =0;
6) cos(40°+x)+cos(x—80°):§; 7) l+2~sin§=cosx.

Kaprouka 2
1. Pemmnts ypaBHEHHE:
1)2-sin5x—+/3=0; 2) ctg7x++/3=0;3)sin2x—2-cosx+2=0;

4)2-sin® x+sin x-cosx—6-cos>x =0 5)sin9x —2-cos3x+sin3x=0;
6) cos(35° — X) +Cos(X + 25°) =+/3; 7) 1—\/§-sin§= COSX.
KapTtouka 3

1. Pemmnrts ypaBHEHHE:

1) 2.5iN4x—+/3=0: 2) thx—gzo; 3) sin?x—cosx+1=0;

4) 2-cos® x+3-sin x-cosx+sin*x=0; 5) cos2x—2-sin4x—cos6x=0;

6) cos(40° + X) + cos(x —80°) = —/3; 7) 1+2-sin S?X =C0s3X .
Kaprouka 4

1. Pemuth ypaBHEHHE:

1)2-sin6x—1=0; 2) ct98x+§=0; 3)cos?x—-2-sinx+2=0;

4)2.-cos’ x +sin x-cosx—6-sin’x=0; 5)sin3x—2-cosx+sinx=0;

6) cos(35° — X) +Cos(X + 25°) = —/3; 7) 1—+/3-sin 2x = cos4x.
INPAKTHUYECKOE 3AHSTHE

1. Onucanue

B xone mnpakTudeckoro 3aHATUS OOydaroliuecss MpUOOpEeTaloT YMEHHMs,
NpeaycCMOTpEeHHbIE paboyeil mnporpaMMoi ydeOHOW JHUCUMIUIMHBI, y4aTcs
UCIIOJIb30BaTh  (OpMyJbl, TMPUMEHSITh  pa3IMyHble METOAMKUM  pacuera,
AHAJIM3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl W [J€JIaThb BBIBOJABI, ONMUPAsACh Ha
TEOPETUYECKUE 3HAHUS.



ConepikaHue, dTanbl MPOBEACHUS MPAKTUIECKOTO 3aHSITHUS MPEICTABICHBI B
00s3aTeNIbHOM ~ MPWIOKeHHH MeToau4ecKne YKa3aHHUsl 10 TPOBeIEHHI0
NPAKTHYECKUX 3aHATHI MO TUCIUILJIHHE.

[Ipu olEeHWBAaHMM MPAKTHYECKOTO 3aHSATHS YYHUTHIBAIOTCS CIICTYIONIUE
KPUTEPHH:

- Ka4eCTBO BBITIOJHEHUS PAOOTHI;

- KauecTBO 0(OpMIICHHS OTYETa Mo padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJILHBIC BOIIPOCHI TIPH 3aIUTE PAOOTHI.

Ha IMPOBCACHUC ITPAKTUYICCKOI'O 3aHATHUA OTBOAUTCA 90 MUHYT.

2. Kputepum onieHKH NPAKTHYECKOT0 3aHATHUSA
5» «OTIAMYHO» - CaMOCTOATEILHO W  MPAaBWIBHO  pEIIMI  y4eOHO-
npodecCHOHANBPHYIO 33auy WU 3aJjaHKe, YBEPEHHO, JJOTUYHO, ITOCIEI0BATEIBHO
Y apTyMEHTUPOBAHHO M3Jlaraj CBOE PEIICHUE, UCITIOJb3Ys MOHATHS, CChUIAsiCh Ha
HOPMAaTHUBHO-TIPABOBYIO 0a3y.
«4» «Xopouo» - CaMOCTOSITEIbHO WU B OCHOBHOM IMPaBWIBHO PEIIMI y4eOHO-
po(eCCUOHANIBHYIO 3a/1auy WX 3a/JlaHHe, YBEPEHHO, JJOTUYHO, MOCIEI0BATEIBHO
Y apryMEHTUPOBAHHO M3JIaraj CBOE PEIICHUE, UCTIOIb3Ys MOHATHS.
«3» «yAOBJIETBOPHUTEJIBbHO» - B OCHOBHOM pelIUJ y4eOHO-NpOo(]ecCuoHaIbHYIO
3alayy WM 3aJlaHde, JOMYyCTWJ  HECYIIECTBEHHbIE  OIMOKH,  cJIabo
apryMEHTUPOBAJI CBOE PEILICHHE, UCTOJIb3Ys] B OCHOBHOM MOHSTHS.
«2» «HeyI0BJIETBOPUTEJIBLHO» - HE PEIII yueOHO-POdECCHOHANBHYIO 3aauy
WJIU 33JIaHHE.

3. [IpumepHbIe 3a1aHUsA
IIpakTnuyeckoe 3anarue Nel.
Bapuant 1

1. BpIuuciauTh:
1 3

32.94

T2 2

23 .43

. 4/3122 +2.312.313+313% ;

. 3/1987% —3.19872 - 987 +3-1987 - 9872 —987° ;
417 -4/33 417+ /33 .

. Haiitu 3HaueHue BBIpaXKECHUS:
N 2
1.[a2-a3) pu az[%js; 2. x-Yx-+/x mpux=34°.
3. OcBOOOIUTHCS OT UPPALUOHATHFHOCTH B 3HAMEHATENE IPOOHU:
7.5, 4 V2
N AR 51

4. Pewmth ypaBHEHUE: +3X—2+1=~/5x-1.
Bapuant 2

N AW



1. Berauciaurs:
1 5

22 .44
2 2
93 .33
2. 4/8002 —2.800-175+175? :
3. 3/789° +3.7892.221+3.789-221% + 221° :
4
2

.[\/7+\/E—\/7—\/E)2.

. HaiiTu 3HaueHNE BBIPAKECHUS:

1 1 12 3 ;
1. (a4-a3] pu a=(—j ;
4
2. \x-x-Ax mpux=327*.

3. OcBOOOIUTHCS OT UPPALIUOHATIBHOCTH B 3HAMEHATENe APOoOu:

4 3 6
1.—; 2. —; 3. —.
J7 35 J5+1
4. PemiuTh ypaBHEHHE: v X+2+1=+/3x+3.

Bapuant 3

1. Berauciaurs:
1 3

52.254
1 1 ?
24 .84
2. 4/2002% +2.2002 - 498 + 4982
3. 3/2001° —3-20012 -189 + 3-2001-189% —189° :
4.\/13-/88 -\/13+ /88 .

2. HaliTu 3HaueHUE BbIPAKEHUS:

1 2 30 1 é
l.{az :a3] npu a:(Ej ;
2. Yx-4x-x mpm  x=%125°.

3. OcBOOOIUTHCS OT HUPPALMOHATBLHOCTA B 3HaAMEHATENe JIpoOu:
1.3 2 1;3.£ :
J10 Y4 J6+1
4. Pemuth ypaBHEHHUE: +/3X+1+1=+/4x+5.
Bapuant 4

1. BbIYMCIUTE:
1 1

43 .23
3
494 .7
2. 4/2001% — 22001401+ 4012 ;

3. 31799 + 317992 - 203+ 3-1799 - 203% + 203° :

1.

1 ?
2




4. (J9—5+J9+\/ﬁj2.

2. HaiiTu 3Ha4€HUE BBIPAXKEHUS:

1 1N\ 2

1. |a*:a? | npH a:(ijs'
. 10 )
2. Ix-vx-4Ux mpu x=¥27°.

3. OcBOOOIUTHCS OT UPPALUOHATBHOCTH B 3HAMEHATEN e IPoOu:
3 . 2 . V7

1. —=; 2.—; 3. —=.
J3 o V7 -1
4. PemiuTh ypaBHEHUE: IX+2+1=/2x+5.
IIpakTuyeckoe 3ansaTue Ne2,

Kaptouka Ne 1
3aganue Nel. KaTeTsl mpsMOyrojibHOrO TpEyrojibHHKa paBHbl 8cM U 12cm. U3
TOYKM M, KOTOpas HAEIUT TUIOTEHYy3y IIONOJIaM, K  IJIOCKOCTH  3TOrO
TPEyTroJbHHKAa MNpoBeAEéH  neprneHaukyassp KM, paBueii  8cm.  Haitn
paccTosiHie OT Touku K 10 Kaxmoro karera.
3apanue Ne2. V3 BepmIMHBI CPEAHETO YyIVIA TPEYTOJBHUKA K €ro IJIOCKOCTH
MIPOBEAEH TMEPICHANKYISAP, paBHbIM 3cM. OnpenenuTs paccTOsHUE OT KOHIIOB
NEPHEHANKYJIIpa [0 TMPOTUBOJIEXKA IIEH CTOPOHBI TPEYrOJbHUKA, CTOPOHBI
Kotoporo pasBHbl 9cm, 10cm u 1lcm.

Kaptouka Ne 2
3ananue Nel. W3 BepummHbl OOJBIIETO yIJla TPEYTOJIbHUKA K €ro IUIOCKOCTH
IIPOBENEH TEPIEHAUKYIAP, paBHbIE 9cMm. OnpenenuTs paccTOSHUE OT KOHIOB
NEPHEHANKYJIApa [0 IPOTHUBOJEXKAIIEH CTOPOHBI  TPEYrOJbHHKA, CTOPOHBI
KOTOpOro paBHbl 15cM, 37cm u 44cm.
3aganue No2. M3 Touku, yIal€HHOM OT TIUIOCKOCTH HA 2./6 CM, TIPOBEJICHBI JIBE
HAKJIOHHBIE, O0pa3ylonme C IIOCKOCThI0 yribl B 30° m 45° a mexmay coboit
npssMoi yroi. OnpeAenuTh pac CTOSHUE MEXAY KOHI[AMU HAKJIOHHBIX.

Kaprouka Ne 3
3ananue Nel. I3 BepmIMHBI MEHBILETO YIVIa TPEYTOJIbHUKA K €ro IJIOCKOCTH
MPOBEAEH MEPHNEeHAUKYJSIp, paBHbId 10cM. OnpenennTs paccTOsTHUE OT KOHIIOB
NEPHEHANKYJIApa 10 IPOTUBOJIEKAUIEH CTOPOHBI  TPEYTOJIBHHKA, CTOPOHBI
KoToporo paBHbl 27c¢M, 30cm u Slewm.
3aganue No2. M3 TOYKHM, YyAAN€HHOW OT IUIOCKOCTHA Ha 8CM, MPOBEAECHBI [IBE
HaKJIOHHbIC, 00pa3ylolue C TUIOCKOCThIO yrael B 30° wu  45° Haiitu
pPAcCTOSIHUE MEXJy KOHIIAMH HAKJIOHHBIX, €CJIM MPOEKIMH STUX HAKIOHHBIX
NepHeHANKYISIPHBI.

KapTtouka Ne 4
3amanue Nel. M3 BepumiuMHBI CpeAHEro yria TPEYrojbHUKA K €ro IUIOCKOCTH
NPOBENEH NEPNEHIUKYJIAP, paBHbIl 3cM. OnpenenuTs pacCTOSIHUE OT KOHIIOB
NEPHEHAMNKYJIApAa [0 IPOTUBOJIEKAUIEH CTOPOHBI  TPEYTOJIBHHKA, CTOPOHBI
KOTOporo paBHbl 6¢cm, 10cm u l4cm.



3aganue Ne2. KareTsl mpsiMOyroJibHOTO TpeyroiabHuka paBHbl 10cm u 32cm. U3
TOYKH M, KOTOpas NEeIUT TUMNOTEHY3y IONoJiaM, K IUIOCKOCTH 3TOrO
TpeyrojJpHUKa IpoBeaéH neprneHaukynssp KM, pasueii  12cm. Haitm
paccrosiHie OT Touku K 10 KaXaoro karera.
IIpakTuyeckoe 3ansaTHe Ne3.
Kaprouxka 1
15, . 3. T Vs
1. Beraucnutb: a) cos(a — ), €CIIA COSc = ETL sin B = o ae (?ﬁJ U fe (O;EJ .
0)sin 2a, €ClIN COS¢x = —g Hae (%;n}
B) sin1830°; cos1410° ; tg840°;sin15°.
2. 3anucaTh BbIpaKEHUE B BUJIE IPOU3BEICHHUS:
a) sin130°—sin10°; 6) cos125° —cos55°; B)sin 94° —sin34°.
3. 3amucarh BBIPAKEHHE B BUAE CYMMBbl WJIH Pa3HOCTH:
a) sin29°.cos31° ; 06) co0s63°-c0s33° ; B) sin22°-sin8°.
4. BpryuciuTs:
a) c0s84°-c0s24° +sin84°-sin 24°; 0)sin50° - cos10° —sin 35°- cos5° .
Kaprouka 2

. 4
1. Beraucnuts: a) sin(a + £), €ci sin :%; cosﬁ:—g; a e(%;ﬂ) 5 ,Be(ﬂ;%z).

0) cos2a, ecnu sina :—g U « e(%ﬂ;hj ;

B) sin1860°; cos1380°; ctg945°; cos75°.

2. 3anucath BBIPAKEHUE B BUJIEC POU3BEACHUS:

a)  c0s70°+cos50°; 0) sin85°—sin25°; B) cos121°+cos59°.

3. 3amnucarh BBIPAKEHHE B BUJAE CYMMBbI WIH Pa3HOCTH:

a) sin26-cos4°; 0) cos74°-cosl4°; B) sin46°-sin14°.

4. BBIYHCIINTE:

a)  sin102°-cos12°—cos102°-sin12°; 6)  sin95°-cos5° —sin 65°- cos35°.
Kaprouka 3

1. Beraucnuts: a) sin(a + 4), ecnu COSaz—g; sinﬂ:%; a E(g;ﬂj 51 ﬁe(o;%)

0)sin 2, ecnusin =g U a E(%;ﬂ'};

B) sin1830°; cos1770°; tg1140°;sin 75°.

2. 3anucaTh BBIPAKEHUE B BUJIE€ POU3BEACHUS:

a) sin110°—sin20°; 0) cos135°—c0s65°; B) sin84° —sin 24°.

3. 3amnucarb BBIPAKEHUE B BUJIE CYMMBI WM PA3HOCTHU:

a) sin29°-cos31°; 0) cos63°-cos33°; B) sin 22°-sin8° .

4. BBIYHCIINTE:

a) €0s65°-Ccos5° +sin84°-sin 24°; 6)sin 40°- cos20° —sin 25°- cos5° .
Kaprtouka 4

1. Beraucnuts: a) cos(a + ), ecinn sina:%; cosﬂ:—g; a G(%;ﬂ'j u ﬂe(ﬂ;%{]_



0) cos2a, eciau 003a=—g U« 6[377[;272'];

B) sin1860°; co0s1380°; ctg945°; cos75°.

2. 3ammcath BBIpAKCHHE B BHJIC TIPOU3BEICHUS:

a) cos70°+c0s50°; 0) sin85°—sin 25°; B) c0s121°+c0s59°.

3. 3ammcaTh BBIp@KEHUE B BHJIE CYMMBI WJIM Pa3HOCTH:

a) sin26-cos4°; 0) cos74°-cosl4° ; B) sin46°-sin14°.

4. BBIYHCIINTE:

a) sin102°-c0s12° —c0s102°-sin12°; 6) sin 95°-cos5° —sin 65°-c0s35°.
IIpakTuyeckoe 3ansaTue Ned,

Kaprouka Ne 1

3ananue 1. Haiiti KoopauHaThl BeKTOpa MK , €ClIM MK =3- a+2-6—c,THe
a (3:2-4), 6 (-1;0:3), ¢ (-1;-2;2).
3ananue 2. BoIUMCAUTD KOCHHYC yTiia MEKIY BEKTOPaMH a (6;3;-2) ue (-3; 2;-6).

3aganue 3. Onpenenmuts Bug A ABC, ecnu A(9;3;-5), B(2;10;-5) u C(2;3;2).
Kaprouka No 2

3aganue 1. Haiftu KoopAuHaThI BekTOopa MK , eciu MK =3- a+2-6—c , TIe
a(-2,5;3), ¢ (4;-3:1), ¢ (5;-1;6).

3aganue 2. BeIYMCINTh KOCHHYC yTJIa MEXKIY BEKTOpaMHu 2(2;2;2) u ;(1;3;-3)
3ananue 3. Onpenenuts Bug AABC, eciu A(3;7;-4), B(5;-3;2) u C(1;3;-10).
Kaprouka Ne 3

—

amanue 1. HaiiTi KOOpIUHATEI BeKTOpa MK , eclid MK =3-a4+2-6—c¢ , TTIe a
2:1;3), & (-1;-2;0), ¢ (3;-7;4).

3ananue 2. BeIUMCAUTD KOCHHYC yTIia MEXKIY BEKTOPaMH a (3;5;-8) ¢ (1; -3; -2).
3anmanue 3. Onpenenmuts Bug AABC, eciim A(5;-5; -1), B(5; -3; -1) u C(4;-3;0).
Kaprouka Ne 4

3aganue 1. Haiftu KoopauHaThl BeKTOpa MK , eciii MK = 3- a+2-6—c , TIe
a(-3;2;-6), « (6:3;-2), ¢ (3;-4:9).

3anmanue 2. BoIUMCIUTh KOCHHYC yTiia MEXKIY BEKTOPaMHU a (4;-3;1) ue (-2;5;3).
3ananue 3. Onpenenuts Bug AABC, eciun A(-5;2;0), B(-4;3;0) u C(-5;2;-2).
IIpakTuyeckoe 3ansitue NeS

Kaprouka Ne 1

1. 3anucath QyHKIHMIO, OOPATHYIO TAHHOI:
4 9-7x
a) y=5-8x;0)y=——:B) y= .
)Y )Y 3x—7 )Y 6X+5
2. Haiitu obnacts onpeneneHus: GyHKINU:
19x -3

a) y=v8-5x;0)y=—-—""—>"-.

)y )Y 25x —3x” +18
3. OmpenenuTh KOOPJIMWHATHI TOYEK IMEpecedyeHus  rpapukoB  (QyHKIMMA
y=x>+10x+24 ¥ y =-2x -8, HOCTPOUB IrpapuKu dTHX (PyHKIIHIA.




4. UccnenoBath rpaduk (PYyHKIMH HA MOHOTOHHOCTb, YE€THOCTh, HEUETHOCTD,
OTPAaHUYEHHOCTh, TNEPUOJMYHOCTh. YKa3aThb MPOMEXKYTKH BO3pacTaHus U
yObIBaHMSI, HAMOOJIBINICEC U HAUMEHBIIIEE 3HAUCHUS, TOUKH IKCTPEMyMa.

o
t v = fix|

Kaptouka Ne 2

1. 3anucarpy (yHKIMIO, OOpaTHYIO TaHHOM:

3 4 —5x
a) y=3x+2;0)y=——;B) Y= :
)y )Y 8+ 5x )Y 2X+3

2. Haiftu oOnacth omnpeneneHuss (pyHKIUU:
a) y= gx_?;; 0) y=+8x—-3x*-4.
+

3. OnpenenuTh KOOPIAUHATHI TOYEK MepecedeHus rpapukoB GyHKINN
y=Xx*+6X+5 " y=-3x—13, IOCTPOMB IpaGuKU STHX ()YHKI[HIA.

4. UccnenoBatrh rpaduk (QyHKIMM Ha MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTD,
OTPAaHUYEHHOCTb, NEPUOJAMYHOCTb. YKa3aTh I[POMEXKYTKH BO3pacTaHus U
yObIBaHUS, HAUOOJIbLIIEE U HAUMEHBIIIEE 3HAUCHUS, TOUKU IKCTPEMyMa.

Ty

LY

v = fFlx)

Kaprouka Ne 3
1. 3anucath GyHKIMIO, OOpATHYIO TAHHOM:

a) y=2-6x;0)y=2 2 _ o=

__;B _
3X— )y 4x -5

2. Haiitu obnacte onpeneneHuss (HyHKIIUU:
-X+3

a) y=+5-8x;0)y=—"—57——.

) 0y == X— x> +12
3. OmpenenuTh KOOPAMHATHI TOYEK IMepecedeHuss  TrpadukoB  QyHKIUH
y=X*—5Xx+6 U y=Xx+1, IOCTPOHUB IPadUKH ITUX ()YHKI[HIA.
4. UccnenoBaTh rpaguk GyHKIIMHM HA MOHOTOHHOCTh, YeTHOCTh, HEUETHOCTD,
OTPaHUYEHHOCTH, IEPUOIUIHOCT. YKa3aTh IPOMEKYTKH BO3PACTAHUS U
yObIBaHUS, HAUMOOJIbIIIEE U HAUMEHBIIIEE 3HAUYCHUS, TOUKH IKCTPEMyMa.




My

iy = fix]

Ty

Kaprouka Ne 4
1. 3anucath QyHKIUIO, 0OpATHYIO JaHHOM:
2 4 +2X
a) y=7x+6;0)y=—"—-:;B) y= :
10 -5x 6x+9
2. Haift oGmactb ompenencHus (GyHKIUU:
3+5X
a) y= ;0) y=+-2x-x*+8.
3X+3
3. OmpenenuTh KOOPAUHATHI TOUEK MepecedeHus rpadukoB GyHKIUN
y=X*—4X+3 U y=3x—7, HOCTPOUB IrpapuKu 3THX (PyHKIIHIA.
4. UccnenoBath Tpaduk (GyHKIUM HAa MOHOTOHHOCTH, YE€THOCTh, HEYETHOCTD,
OTPaHUYECHHOCTh, MEPUOJUYHOCTh. YKa3aTh IMPOMEKYTKH BO3pacTaHUs U
yObIBaHMs1, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUSI, TOUKU IKCTPEMYyMa.

Wy

¥ = fix|

IIpakTuyeckoe 3ansaTHe Neb.
Kaprouka Nel
[TocTpouTts u ucciaenoBath rpaduku GyHKIUN:

. A
1. y = 3sin (Zx + E)'
2. y=2e¥ L
3. y=log,(x —2)+ 3.

Kaptouka Ne2

[TocTpouTs U uccnenoBats rpapuku QyHKITHI:
1. y = 3sin(3x — m).

2. y=e*t1 42,

3. y=log;(2x + 1).

Kaptouka Ne3



[TocTpouTh 1 UCCIe0BaTh rPAdUKH (QYHKIIHIA:
X T
1. y = 2cos (E + 5).
2. y=e3—1.
3. y=1logi(3x) + 1.
4

Kaprouka Ne4
[TocTpouTs 1 uccnenoBath rpapuku HyHKITHI:

X A

1. y= fcos (E — 5).

— T ,x+1
2. y= et
3. y=logi(x —2) + 1.

2
IIpakTHueckoe 3ansiTue Ne/,
Kaprouxka 1

1. B mnpsaMoyroiibHOM MapajuieNieluIie/ie CTOPOHbI OCHOBAaHUM paBHBI 7 CM U

4J2cm, a  OokoBoe pebpo paBHO 13 cM. BBIUMCIAMTH IUIOMIAAb CEYEHHS
napajuiesienuneaa, NpoBeAEHHOTo yepe3 O0KOBOE pedpo M JuaroHajib OCHOBAHUSI.

(]
1
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1
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2. OcHoBaHueM nupamMubl SBISETCA MNapAJIIENOrPAMM, CTOPOHBI KOTOPOTO
paBHbl 12 cM u 16 cM, a onHa W3 nauaroHaneu paBHa 24 cm. Haiitu OokoBble
péOpa 3TOM MUpaMuIbl, €CIM BBICOTA MPOXOJUT 4YEpe3 TOYKY MepeceyeHus
JIAArOHAJIE M paBHA 5 cMm.

3. DBBITOMHUTE PUCYHOK NPABUIIBHOM WIECTHYTOJBHOM mupaMunbl. [loctpouts
CEYEHUE MHUPAMHAbI IUIOCKOCTBIO, NApaJUICIbHOW OCHOBAHWIO, €CIIM JTaHHAs
IJIOCKOCTh JIEJIAT BBICOTY MUPaMUIbl B OTHOWICHWM | : 2 | cuMTas OT BEPIIUHBI
NAPaMUBl. BBIYMCIANTE IUIOIAAb IOJYYEHHOTO CEYEHUsS, €CIM IUIOIAIb
OCHOBaHHsA NHpamuabl paBHa 30 cM 2, a BbICOTa MUPAMUIbI paBHA 6 CM.
KapTtouka 2

1. B mpsiMoii TpeyrosibHO# MpU3Me CTOPOHBI OCHOBaHUM paBHBI 9 cM, 10 cM 1
17 cM, a BbicoTa paBHa 15 cM. BbIYMCIUTH TJIOWIA/Ib CEUEHHS, MPOBEIAEHHOTO
yepe3 60KoBOe pedpo 1 OOJBIIIYIO BHICOTY OCHOBAHUSI TPU3MBI.



4; B,

p - ;B

2. OCHOBaHWMEM IHPAMH/IBI ABJISAETCSA MPIMOYTOIBHUK CO CTOPOHAMHU 6 CM 1 2+/7
CM, a Kaxjoe O0KoBoe pebpo mupamuabl paBHO 5 cM. OnpeeauTh BHICOTY 3TOM
MAPAMHUJIBL.

3. DBbINOJHUTH PHUCYHOK NPaBUIBHOW TPEYTrOJbHOM mupaMuibl. IlocTpouTh
CEYCHHE MHMPAMHUJIBl IUIOCKOCTBIO, IApPAJUIEIBHOM OCHOBAaHUIO, €CIU JIAHHAS
IJIOCKOCTh AEIUT BBICOTY MUPaMUIbl B OTHOWIEHUH | : 2, cuuTas OT BEPILIHUHBI
nupamMubl. BIUMCINTE IUIOMIAAp IOJYYEHHOIO CEYEHHMs, €CIU  IUIOIIA]b
OCHOBaHHUs MHpaMUAbl paBHA 36 CM %, a BbICOTA MUPAMHUIBI paBHA 6 CM.
Kaprouka 3

1. B npsaMoM mnapajurenenunene CTOPOHbI OCHOBAHHWM PaBHBI 8 ¢CM M 3 CM, a
6oKoBOE PeOpO PaBHO 37 cM. BBIUKMCIIHTG JUIMHY JMATOHANEH MapasiieenyIea,
€CJIM OJlHA U3 JUaroHaJel OCHOBaHUU NapaJljiesIeNuIea paBHa 9 cum.

(]
1
|
|
1
L
1
1
1
1
1

3. OCHOBAaHHMEM ITHPAMHIBI ABIACTCS TPIMOYTONBHHK CO CTOPOHAMH 4+/6 CM 1
43cMm. OmpefeNuTh BBICOTY BTOM NMUPaMUbl, €CIM KaKIoe OOKOBOE pebpo
npaMubl paBHo 10 cMm.

3. DBpINOJHATH PHUCYHOK NPAaBUJIBHOW TPEYrojapHOM mupamunbl. I[loctpouTs
CEYCHUE MUPAMHUIBI IIIOCKOCTBIO, IApaJUICIbHOM OCHOBAHWIO, €CIU JaHHas
IJIOCKOCTh JIEJIUT BBICOTY NUPAMHUbl B OTHOLIEHWUHU 3 : 2, cUUTasi OT BEPLIMHBI



nupaMupl. BeluMcouTh MIIOMIAAb TOJYYEHHOIO CEYEHMs, €CIAM  IUIOLIAlb

OCHOBaHMs nupaMuibl paBHa 50 cM 2, a BbICOTa MUpaMuibl paBHa 10 cm.
Kaprouka 4

1. B npsiMo#i TpeyroapHOI npru3Me CTOPOHBI OCHOBaHUM paBHbI 11 cM, 14 cM u 19

CM, a BBICOTA HPU3MBI PaBHA 7+/3 cM. BEIUHCIIUTS IIOMAAL CEUeHH s, IPOBEIEHHOTO

yepe3 60KoBOe peOpo 1 OOJIBIITYI0 BBHICOTY OCHOBAHHS TPU3MBI.
CI

A § B

2. B npaBuibHON YETBIPEXYTOIBHON MUPAMHUAE CTOPOHA OCHOBAHUS paBHA & CM,
a BBICOTA paBHA 7 cM. Bpramcnuth mjimHy OOKOBOTO pedpa 3TON HUpaMUJIBIL.

3. DBbpINOJHUTH PUCYHOK MNPABUIBHOM HIECTUYTOJbHOW NupamMuibl. [locTpouTh
CEYCHUE MHUPAMHUIBI IIOCKOCTHIO, IIapaJUICIbHOW OCHOBAHUIO, €CJIM JIaHHAas
IJIOCKOCTh JEJNHUT BBICOTY MUPAMHUABI B OTHOWIEHWH 3:2, cUUTas OT BEPIIUHBI
MUPAMUIbl. BBUMCINTE IUIOIIAAL IOJYYEHHOIO  CEYEHHUs, €CJIM  IUIOLIAJb
OCHOBaHHWsA Nupamuabl paBHa 50 cM %, a BbICOTAa NUpaMuIbl paBHa 15 cM.
IIpakTuyeckoe 3ansaTHe Ne§.

Kaprouka 1
1. OcHoBaHMe NHPaMHUJIBI — PAaBHOOEAPEHHBIA MPSMOYTOJbHBIA TPEYTOJBHHUK C
TUIOTEHY30M 4+/2 cM. BOKOBBIE IpaHM, COfEpIKallie KaTeThl TPEYroJbHUKA,
MIEPIIEHINKYJISIPHBI K IUIOCKOCTH OCHOBAaHUSA, 4 TPEThsl IPaHb HAKJIIOHEHA K HEN
non yriiom 45 °. Haiitu miomiaab 60KOBOM MOBEPXHOCTH dTOM MUPAMHUIBI.
2. OcHOBaHHE NPSIMOI TPU3MBI - IPSMOYTOJIBHBIM TPEYTOJbHUK C KaTeTaMu 5 ¢M
u 12 cM. BerauciuTh miomaas OOKOBOW U MOJTHOW MOBEPXHOCTH MPU3MBI, €CITU
e€ HanbOoJbIIast 00KOBasi TpaHb — KBAJpaT.

Kaptouka 2
1. BeicoTa mpaBWIBHOW YETBIPEXYTOJIBHON MUPAMUIBI paBHa\/E cM, a OOKOBOE
pedpo HAKIIOHEHO K IJIOCKOCTH OCHOBaHWsA moa yriom 60°. Haiitu momans
OOKOBOI1 MOBEPXHOCTH 3TOW MUPAMHU/IBI.
2. OcHOBaHHE TIPSAMOTO Mapajviejenuneaa - pomo ¢ OONbIel JUaroHaIbIo0 8§ CM.
MeHbIlas AUaroHadb Mapajielienueaa paBHa4y3cM U 06pasyeT ¢ GOKOBBIM
pebpom yrom 60°. BeruucauTh 1mwiomanb OOKOBOM MOBEPXHOCTH 3TOTO
napasuieJIenuneaa.



Kaprtouka 3
1. OcHoBanue mupamuabl — PaBHOOEIPEHHBIN MPSMOYTOJbHBIM TPEYTOJbHUK C
THTIOTeHY30H 45cM. BOKOBBIC IpaHH, CONEpXkKallle KaTeThl TPEyroJbHUKA,
MEPIEHIUKYJISIPHBI K MUIOCKOCTH OCHOBAaHUSA, @ TPEThsl IPaHb HAKJIIOHEHA K HEH
nox yriom 30 °. Halitu momiaas 60KOBOM MOBEPXHOCTH 3TOU MUPAMHU/IBI.
2. OcHOBaHME NPAMOM MPU3MBI - IPSIMOYTOJIbHBIN TPEYTOJbHUK C KaTeTaMH 5 cM
u 12 cm. BeraucanTs miomaab OOKOBOM M MOJHOW TMOBEPXHOCTH IPHU3MBI, €CIU
e€ HauMeHbI1asi OOKOBasi rpaHb — KBaJpar.

Kaprouka 4
1. BhICOTa TIPaBUIBHON YETHIPEXYTONBHOM MUpPaMHIBI paBHA/8cM, a GOKOBOE
peOpo HAKIOHEHO K IIJIOCKOCTH OCHOBaHWsA Toa yriom 45°. Haiitm momanas
OOKOBOM MTOBEPXHOCTU ATOW MUPAMU/IBI.
2. OcHoBaHMe NMPSIMOTO Mapajuieenumneaa - pomo ¢ 6oJblIel AuaroHanbo 16 cM.
MeHbIlas AuaroHadh Mapajielenunena paBHa8/3cM U 06pasyeT ¢ GOKOBBIM
pedbpom yron 30°. Bpluumcnaurh 1uiomans OOKOBOW MOBEPXHOCTH  ATOTO
napasuieJIeuneaa.
IIpakTuyeckoe 3ansaTHe Ne9.
Kaprouka 1
1. Haiinute 00beM MHOTOrpaHHUKA, BEPIIKHAMHA KOTOPOTO SIBIISIFOTCS TOUYKH
Ay, B, C| Ci, Bl npsMoyToIsHOTO napaJuiesenue1a ABCDAB1C1D 1, y
KOTOpOFO AB - 4’ AD - 3’ AA] - 4

2. [IpsAMOYTOJNIBHBIN MapajuIesIeNUIe], OMUCAaH OKOJO LUIMHIPA, pPaanyc
OCHOBAHMsI M BBICOTa KOTOPOTO paBHbI 1. Haitaute 00bem mapasuienenurena

3. O6nbeM KoHyca paBeH 16. Uepes cepeauHy BBICOTHI MapalIEIBHO
OCHOBAaHHIO KOHYyCa TIPOBEIAEHO CEYEHHUE, KOTOPOE SBISIETCS OCHOBAaHHEM
MEHBIIIET0 KOHYCa C TOU ke BepimuHoi. Haiiaute 00bemM MEHBIIero KoHyca.



4, Opna wHwIMHApUYECKass Kpy>KKa BJBOE BBIIIE BTOPOW, 3aTO BTOpas B

nojaTopa pasza mwupe. Haiinute oTHoueHHME 0ObeMa BTOPOM KPYXKKUH K O0BEMY
IIEPBOM.

-~ I
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5. [1momaas MOBEPXHOCTH 11apa paBHa 1447, Haitigure ero oonem.
Lt_”*/i
Kaprouka 2

1.  O6vem mapamnenermnena ABCDABiCiDipagen 4,5. Haiigute o0bem
TpeyronsHoi mupamuast AD1CBy.
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2. Humuuap omnucan okojo mapa. O0veM mapa paseH 24. Haiinute o0bem
WIMHIPA

ff w:i ﬁaﬂ
- - | o L
\;%____ —l———--"f\/
/ f__+__a N
R
NS
BN _:_R /
s ig

S . - R




3. Bo ckoibko pa3 yBenuuurcs o0beM HWIMHAPA, €CIH BBICOTA U PAJHYC €ro
OCHOBaHMs yBesmuutcs B 1,5 paza?

- ~
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e _

4, Haiinure o6beM V 9acTu KOHyca, H300paKeHHOW Ha PUCYHKE.

5. Panuycer Tpex mapoB paBubl 6, 8 u 10. Haiinure pamuyc mapa, oobem
KOTOPOT'O paBE€H CyMMeE UX 00bEMOB.
Kaprouka 3
1. OmHa w3 rpaHed NOPAMOYTOJBHOIO —Napajulelienunena —  KBaapar.
V8

I[I/IaI‘OHaJ'IB ImapaJuICIICIIUIICIa paBHA )51 06pa3yeT C IUIOCKOCTBIO ATOM I'paHH

yrona 45°. Haliqute o0beM napauienenumnea.

2 Ky0 onucan okono cdepsl paguyca 6. Halinure 006EM Ky0a.
T
b
)
f/.l
b el
-‘__.J‘
3. JlnameTp OCHOBaHHS KOHyca paBeH 6, a yrojll Mpu BEPIIMHE OCEBOTO

ceduenus pased 90°. Boruncnure 00beM KOHyca.



S. Bo ckoibpko pa3 yBenuuuTCs 00BEM IIapa, €Clu €ro paauyc yBEIUYHUTh B
Tpu pasza?

N

Kaprouka 4

1. IlpsMoyroyibHBI TapajUieNenunes] OMNUCAaH OKOJO E€IUHUYHOU CcQepsbl.

Haitigure ero oonem.
e
_,—F"'-F-'_FF | -\--\-H-\""'\-\.

2. Konyc Bnucan B map. Pagmyc ocHOBaHMsS KOHYca paBEeH PaJMycCy Imapa.
O6neM mapa pasen 28. Haiiaure o0beM KoHYyca
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3. Haiimure 06bem V yacTu muiamHapa, 1300paKeHHOM Ha PUCYHKE.

-

4. B cocyne, umeromeM (opMy KOHYcCa, YPOBEHb KHUIKOCTH JIOCTHUTaeT
BBICOTBHI. O0BEM xkuaKocTu paBeH 70 mi. CKONIBKO MIJUTMIIUTPOB KUJIKOCTH

HY>XXHO OOJIUTD, YTOOKI ITOJIHOCTHIO HAITOJTHHUTH COCYI[?

5. Pagnyc ogHoro mapa B 2 pasa Ooublle paguyca BToporo. Bo ckoibko pas
00BbeM 1epBoro mapa 6osbIiIe 00beMa BTOPOro?

/N

/
f
/ -
I'.HH
.

IMpakTuyeckoe 3ansitue NelO.
Bapuanrt 1.
1. Touxka aBwKETCS 10 3aKoHYy S =3t° -12t 5. Haiinure:
a) CKOpOCTh JABMKEHUS TIpH 1=2 cek;
0) yckopenue npu t=3 cexk.
2. Onpenenure yrioBo ko3 UIIMEHT KacaTeabHOM, MPOBEACHHOW K KPUBOM
y=3x>+2x*-5 B TOuKe (-1; -6).
3. Haiitu mpou3BOAHYIO (PYHKIIMU TIPH IAaHHOM 3HAYEHUU apTyMEHTa:
a) f(x)=4x"+x°—3x°—2x—+/10 mpu x=2;
3

3

2 3
f (X) =cos—x X=—:
B) f(x)=cossx mpu x=>

r) f(x)=e*-Inx* npu x=1;

) f(x):2tg%x npu x:%;



4 . T
e) f(x)=—sin®4x npu x=—.
) f(x) 5 p >4

Bapuanr 2.

1. Touka IBUKETCSA MO 3aKOHY S = 2t3 +1-3.
Haiinure:

a) CKOPOCTh JABHKEHUS NpH 1=3 cek;

0) yckopenue npu =2 cek.

2. Omnpenenure yriaoBoi KodhPUIIMEHT KacaTeIbHOU, TPOBEIEHHON K KPUBOH
y=2x>-2x+5 B TOuKe (2;9).
3. Haiitu mpou3BoAHYI0 PYHKIIMU TIPU JAHHOM 3HAYEHUU apTryMEHTa:

a) f (x) =3x® —x* +3x? —5x—/2 1pu x=1;
0) f(x) =3x? x—% npu x=1;

B) f(x):singx npu x:%[;
r) f(x)=3"-Inx mpu x=1;

):[)f(x):4ctg$x npu x:%[;

e) f(x) =cos® 7x x="2
) £(X) IpH X=—o

Bapuanrt 3.

2. Touka aBMKeTCS MO 3aKOHY S = 4t° + 2t —1. Harigure:

a) CKOPOCTh JABWKEHUS TIpH 1=2 cek;

0) yckopenue npu t=1 cexk.

2. Omnpenenure yrioBor Kod(PPUIMEHT KacaTeabHOM, MPOBEACHHOW K KpPUBOU
y=x*+2x*-5 B TouKe (-1; -4).

3. Haiitu mpou3BOoAHYIO (DYHKIIUU TIPH IAaHHOM 3HAYEHUU apTyMEHTa:

J10

a) f(x)=5x6+2x3+x5—2x—T npu x=2,
3 1 npu x=2;
xWx X ’

4 3T
B) f(X)=cos—x npu Xx=—
) f(x)=cos_ox mp n

r) f(x)=¢e*-Inx® mpu x=1;

0) f(x)=

) f(x):ﬁctg%x npu x:%r;

2 ., V4
e) f(x)==sin“8x mpu x=—.
) f(X) c p >4

Bapuanr 4.

4. Touka qBUXKETCS IO 3aKOHY S =3t +2t +1.
Hatinure:

a) CKOpPOCTh JABMXKeHUs npu t=1 cek;

0) yckopenue npu t=2 cex.



5. Onpenenute yrioBoi KodhPUIMEHT KacaTeIbHON, TPOBEACHHON K KPUBOM
y=2x>—x+5 BTouke (1; 6).
6. Haiitu mpou3BoAHYI0 PYHKIIMU TIPU JTAHHOM 3HAYEHUU apTryMEHTa!

2
a) f(x) =x"+2x" +3x° + 2x + (\/EF npu x=1;
0) f(x) =3x’Vx —% npu x=1;

B)f(x):sin%x npu X:%[,

r) f(x)=4"-Inx npu x=1,

z[)f(x):4ctg$x pu x:%[;

e) f(x) =cos*14x mpu x=%.

IIpakTnueckoe 3ansTue Nell.
Bapuanr 1.
1. CxopocTh Tena, JABUXKYIIETOCS MNPSAMOJUHENHO, 3aJaHa ypaBHEHHEM
Vv =3t* -2t +5. BEIYHCIUTH Ty Th, IPOMICHHBIN TEJIOM 3a YECTBEPTYIO CEKYHIY.
2. Bpruucnauts mwioniaabs GUrypsl, OrpaHUYCeHHOM TUHUSMU:
a) y=x’-6x+10, mpu x=0, x=5 u ocsro OX;
0) y=X"+4x+5u y=x+9.
Bapuanrt 2.
1. CkopocTh Tena, JBWXKYIIErocs NPSMOJUHENHO, 3a/laHa YpPAaBHEHUEM
V = 24t — 6t*. BBIUNCIIUTD Iy Th, TPONUCHHBIN TEJIIOM 3a YSTBEPTYIO CEKYH/IY.
2. Brraucnuts miiomaas GUrypsl, OrpaHUueHHON JIMHUSIMU:
a) y=x"-8x+17, x=2, x=7 u ocbio Ox;
0) y=—x"+5u y=x+3.

Bapuanrt 3.
1. CkopocTh Tena, HOBUXKYLIETOCAd MPSMOJUHEWHO, 3aJlaHa ypaBHEHHEM
V=6t -4t -10 v =6t — 4t -10. BRIYUCIUTH MyTh, IPOWICHHBIN TEIOM 3a YETBEPTYIO
CEKYHIY.
2. Brraucnuth miomanas GUrypsl, OrpaHUueHHON JIMHUSIMU:
a) y=x*-2x+2, x=-1, x=2 u oceio Ox;
0) y=—X"+2X+8 U y=x+6.
Bapuasnr 4.
3. CkopocTh Tena, HOBUXKYLIETOCA MPSMOJUHEWHO, 3ajlaHa ypaBHEHHEM
v=3t? + 4t —1. BRIYUCIUTH My Th, IPOHICHHBIN TEJIOM 3a YECTBEPTYIO CEKYH]IY.
4, Boraucnuts miiomanb Gurypsl, orpaHU4eHHON JTUHUSMU:
a) y=x"—-4x+1, x=-2, x=1 u oceio Ox;
0) y=x*—4x+3 1 y=3x+7.
IIpakTueckoe 3ansiTue Nel?.
Kaprouka Ne 1



16! © . o
m; 0 #’ 2 C'11_'-(:124_611’ r) C;-Cs

(n+12)!
(n®> —121)- (n+10)!
3) Petunth ypaBHeHHE: 4 = A.,

1) Beiunciuts: a)

2) YipocTuthb:

4) BBIIIOJHATG Pa3lIOKEHHUE CTEIEHH OMHOMA (X —Y?)°
5) Haiitu ueTBEPTHIM ujieH pasinoxkeHus creneHu ounoma (x° —x*)%.
Kaprouka Ne 2

17! As 5
1) Beranenuts: a) e’ 0) A—Ai’B) CotCunt+Csi T Co—Cs-
(n+9)!
(n+7)4n*-81)"

3) Petunth ypaBHeHHE: 2- 4i= A,

2) YrpocTuthb:

4) BBIIOJIHATE Pa3lIOKEHHE CTEeleHu ouHoma (a—b®)*.
5) Haiiti 4ueTBEPTHIM 4iieH pasiaoxkeHus crenend OmHoma (X°+X)’.
Kaprouka Ne 3

1) Beraucauts: a) Lty ; 0) A _3A8 ;
10151
B) sz + Cfs + Cig ; 1) Cfl_ sz '
(n+7)!

2) YpocTuthb:

(n+5)(n?-36)
. 3 2
3) Pemmute ypaBHeHme: 4, ,=2- A, .
4) BBIOJHHUTEL Pa3lIOKEHHUE CTereHu ounoma (a’ —h)°.
5) Haiitu ueTBEPTHIM ujieH pas3iiokeHus creneHd OuHoma (x° —x°)°.
Kaprouka Ne 4

3 4
14! . 6) A,+4A3
11517
(n+4)(n* —25)
(n+6)!
3) Petunth ypaBHeHme: 3- A2 = Al.

iB) CntCo+Cui D) Ch—Cre-

1) Beruucnuts: a)

2) YipocTutsb:

4) BBINOIHHUTEL Pa3lIOKEHHUE CTEleHu ouHoma (X +Y)°.
5) Haiitu ueTBEPTHIM 4iieH pasjiokeHus crernenr Omuoma (x*+x°)°.



4. OHEHOYHBIE MATEPHAJIbI IJIA MNPOMEXYTOUYHON
ATTECTAIIMA ITO YYEBHOU JTUCIHHUIIJIMHE

[IpenmMeTroM OLIEHKH SBISIOTCS CHOpPMHpPOBAHHBIE YMEHHUS W 3HAHUS, a
TaK)K€ TUHAMUKA OCBOEHUS OOLIMX M MPO(PECCHOHAIBHBIX KoMneTeHIHil. OneHka
OCBOGHHUS y4eOHOW JAMCHUIUIMHBI MpEeAycMaTpUBAaeT CleAyromue (QOopMbl
IIPOMEKYTOUHOM aTTECTALINU:

®opMa NPOMEKYTOUHOM aTTeCTAUMN

1 cemectp 2 cemecTp

Huppepenyuposannwiii 3auem Oxsamen

JIUDOEPEHIIUPOBAHHBIN 3AUET, 3AUET

1. YcaoBus aTTeCTalluM. aTTcCTanusa ITPOBOAUTCA B Q)opMe
I[I/I(b(l)epeHHI/IPOBaHHOI‘O 3a4CTa II0 3aBCPIICHUIO OCBOCHUA y‘-IC6HOFO MaTcpuaia
AUCHUIIIIMHBI U ITOJIOKUTCIIBHBIX PC3YJIbTaTaX TCKYIICTO KOHTPOJIA YCIICBACMOCTH.

2. Bpemsi arrecramumu: Ha mpoBemeHme arTecTaliid OTBOIUTCA X
aKaJEMHYECKHX Yaca.

3. Ilnman BapumaHTa (COOTHOIIECHHWE KOHTPOJBHBIX 3a7a4/BOTIPOCOB C
coAepkaHHEM yd4eOHOro MaTepualla B KOHTEKCTE XapakTepa JACHCTBUH
aTTECTYEMBIX ).

4. O0urue ycJ10BUsI ONIeHMBAHMS
OreHKa MO MPOMEKYTOUHOH aTTECTAIlMM HOCHT KOMIUICKCHBIM XapakTep H
BKJIIOYAET B ceOs:
- pe3yJIbTaThl MPOXOXKIACHHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH,
- pe3yJIbTaThl BHIMOJHCHUS aTTCCTAI[MOHHBIX 3aJaHUH.

/. BapuaHTbl 3a1aHuii 119 npoBeaenus 1nu¢depeHIUPOBAHHOIO 3aUeTa
(npusecmu eéce eapuanmot)
buner Nel
Bomnpoc 1. 3anaua. B AABK uepe3 MeHbiyto ctopoHy AB npoxoauT miockocts B,
oOpazyroias ¢ miockocTbio A-ka yron 60°. Haittu pacctostaue ot Touku K 10
miockoctu B, ecnu croponsl A-ka paBHbl 11 cM, 14 cm u 19 cwm.

Bomnpoc 2. Pemuts ypaBuenue: a) 210g5x—7log,x+3=0; 0)vx—-3=x-9.
Bonpoc 3. Pemmuth HepaBeHCTBO: 3% <872,

buner No2
Bonpoc 1. 3anaua. 13 ToukH, yIaIeHHOMN OT IIIOCKOCTH Ha 6 /3 CM, IIPOBEICHBI
JIB€ HAKJIOHHBIE K 3TOM MJIOCKOCTH U oOpasytouiue ¢ Helt yribl 30° u 60°. Haittu



paccTosiHEe MEXTy OCHOBAHUSIMHA HAKJIOHHBIX, €CJTH MPOSKIIMH dTUX HAKJIOHHBIX
B3aMMHO MEPIICHIUKYIISPHBI.
Bonpoc 2. Penuth ypaBHenue: a) 37°-2-3*-3=0; 0)x—-4=+/x+16.

3log,10
Bonpoc 3. Beruucaurs: 47947

bunet Ne3
Bomnpoc 1. 3anaga. B AABK yepe3 cpenntoro ctopony AB npoxoauT miockocts 53,
oOpasyrolas ¢ II0CKOCThIO TpeyrojbHuKka yroa 60°. Haiitu pacctosiHue ot
BepirHbl K 110 iimockocTy B3, eciii cTOpoHBI TpeyroJibHUKA paBHBI 12 cM, 20 cM U
28 cMm.

Bomnpoc 2. Penuth ypaBuenue: a) 1g°x+3-1g x - 4=0;6)Vx+1=x-1.
Bomnpoc 3. Pemuth HEpaBeHCTBO: (%) ~9.

buner Ne4
Bonpoc 1. 3amaya. M3 BepmmHbI NpsIMOTO yTila TPEYTOIBHUKA K INTIOCKOCTH 3TOTO
TPEYTOJIbHUKA IPOBEICH EPIEHANKYIISIP, paBHBIN 2,8 cM. OrnpenennTsb
paccTosiHUE OT KOHLA MEPIEHANKYIISIPA 0 MPOTUBOJIEKAIIEH CTOPOHBI
TPEYTOJbHUKA, €CIIU KaTeThl TPEYTOJIbHUKA paBHbI 12 cM 1 16 cwm.
Bonpoc 2. PemuTs ypaBHerue: a) 2242+ 2°—8=0; 6)7—-x=+/x-1.

5Iog 58+1
Bomnpoc 3. Beruucnurs: :

buner No5
Bomnpoc 1. 3agaga. 13 cpennero yria TpeyrojibHUKa K INIOCKOCTHA TPEYTOJIbHUKA
TIPOBEJICH MEPIIEHNKYJIAP, PaBHBIH 2 /14 cM. ONpeIennTh PacCTOSHUE OT KOHIA
NEPHEHANKYJISIpa 0 MPOTUBOJICKAIIEH CTOPOHBI TPEYTOJIBHUKA, €CITU CTOPOHBI
TPEYTOJbHUKA PaBHbI 5 cM, 12 cm 1 13 cm.
Bonpoc 2. Pemuts ypasHerue: a) 10g2x—3-log.x+2=0; 6)vVx—4=10—x.

Bonpoc 3. Permuth HepaBeHCTBO: % =252,

bunet Ne6
Bonpoc 1. 3ayaua. 13 ToUKy, yAaIeHHON OT IIOCKOCTH Ha 4 /6 CM, TIpOBEICHBI
JIBE€ HAKJIOHHBIE K 3TOM MJIOCKOCTH U 00pasyromue ¢ Hel yrisl 45° u 60°. Haiitu
PacCTOSIHUE MEXAY OCHOBAHMSIMU HAKJIOHHBIX, €CJIU JaHHBIE HAKIIOHHBIE B3aUMHO
NEePHEHANKYISIPHBI.
Bonpoc 2. Pemnth ypaBHeHue: a) 8°°+6-8"-7=0; 0)x—2=+/x+10.
log;4-1

buner N7
Bomnpoc 1. 3anaua. B AABK uepe3 MeHbiyto ctopoHy AB npoxoauT miockocts B3,
oOpazyromias ¢ mIockocTbio A-ka yron 60°. Haiitu pacctostaue ot Touku K 10
miockoctu B, ecnu croponsl A-ka paBHbl 11 cM, 14 cm u 19 cwm.

Bomnpoc 2. Pemuth ypaBHenue: a) 10g%x+4log,x+3=0; 0)v/-17x-72 = —x.

Bomnpoc 3. Pemuth HepaBeHCTBO: 3

Bonpoc 3. Pemmuth HepaBEeHCTBO: 6i4 <167,

buet Ne8



Bonpoc 1. 3ayaua. 13 TOUKH, yAaIeHHON OT IIOCKOCTH Ha 6 +/3 CM, TIpOBEICHBI
JIBE HAKJIOHHBIE K ATOM MJIOCKOCTH U oOpasyronue ¢ Her yriibl 30° u 60°. Halitu
PacCTOsTHUE MEXTy OCHOBAHUSIMU HAKJIOHHBIX, €CJIA MTPOEKIIUU 3THUX HAKIIOHHBIX
B3aMMHO MEPIECHIUKYIISPHBI.

Bonpoc 2. Pemuth ypaBHenue: a) 3-8 3°-9=0; 0)x—-4=+/x+16.

2log 3 5+1
Bomnpoc 3. Beruucnurs: 37

buner Ne9
Bonpoc 1. 3amaga. B AABK gepe3 cpenntoro ctopony AB npoxoauT miockocTs 3,
oOpa3ymolas ¢ TNIOCKOCThIO TpeyroyibHuKa yroa 60°. Haiitu paccrosiHre OT
BepirHbl K 10 mimockoctu B3, ecian cTopoHBI TpeyroiabHUKA paBHbI 12 cM, 20 cM 1
28 cMm.

Bonpoc 2. Pemnth ypaBaenue: a) Ig°x+5-1g x + 4=0; 0)v—-14x—45 =—x.
Bomnpoc 3. PemuTh HEpaBEeHCTBO: (ij > 3.

buiter NelO
Bomnpoc 1. 3amaya. 13 BepiHbI IPSMOTO yIiia TPEyTOJIbHUKA K INIOCKOCTH 3TOTO
TPEYTOJbHUKA ITPOBEAEH MEPIICHANKYJISP, paBHbIN 2,8 cM. OnpenenTh
pPacCTOsSIHKUE OT KOHIIA NEPHEHAUKYJIISAPA JO MPOTUBOJIEKAIIEH CTOPOHBI
TPEYTOJBbHUKA, ECIIU KaTEThl TPEYTOJIbHUKA PaBHBI 12 cM 1 16 cwm.
Bomnpoc 2. Penuth ypaBHeHue: a) 25+ 2°+6=0; 0)x=+13x-40.

log, 4+3
Bomnpoc 3. Beruucnurs: 297 :

buiter Nel 1
Bomnpoc 1. 3aaya. 13 cpenHero yria TpeyrobHUKa K IIJIOCKOCTH TPEYTOJIbHUKA
TIpOBeJeH MEePIIEHANKYJIAP, PaBHEIHA 2 v14 cM. ONpeaenuTh PacCTOSHUE OT KOHIA
MEPIIEHINKYJIPA 10 IPOTHUBOJIEKAILEH CTOPOHBI TPEYTOJIBHUKA, ECITU CTOPOHBI
TPEYTOJbHUKA PaBHBI 5 cM, 12 cm 1 13 cm.
Bomnpoc 2. Penuts ypaBHenue: a) 10g2x—5-log,x+4=0; 0)+4x—-16 =20-2x.

Bomnpoc 3. Pemuts HepaBeHCTBO: % =125"2,

buner Nel2
Bomnpoc 1. 3agava. 13 Touku, yaajaeHHOU OT IMJIOCKOCTH Ha 4 J6 e, IIPOBE/ICHBI
JIBE€ HAKJIOHHBIE K 3TOM MJIOCKOCTH U 0Opasyromue ¢ Hel yribl 45° u 60°. Haiitu
pacCTOsSIHUE MEXIY OCHOBAHHMSIMU HAKJIOHHBIX, €CJIU JaHHbIE HAKJIOHHBIE B3aUMHO
MEPIEHIUKYJISIPHBI.
Bomnpoc 2. Penute ypaBHenue: a) 8°°-10-8" +16=0; 0)x—2=+x+10.

2log;4+2
Bonpoc 3. Pemuts HepaBeHCTBO: 3~ .

9. PexomMenayemas JiuTepaTypa Ajs pa3padoTKu OLEHOYHBIX CPEJICTB U
MOArOTOBKH 00yYarIIuxcs K 1udpdepeHunpoBaHHOMY 3a4eTy:

OcHoBHas ydyeOHas JuTeparypa:



1. boeomonos, H. B. Maremaruka. 3aauu ¢ pemeHusamu B 2 4. Yacts 1 :
yaeOnoe nocooue s CI1O / H. B. boromonos. — 2-e u3., uctp. u gon. — M. :
N3narensctBo FOpaiit, 2017. — 364 c¢. — (Cepus : [IpodeccnonanpHoe
obpazoBanue). — ISBN 978-5-534-02008-
https://biblio-online.ru/book/EASEG7E8-39EB-4A22-9E07-BD7637CAB26F

2. bozcomonos, H. B. Matemartuka. 3aiauu ¢ pemeHusmMu B 2 4. Yactp 2 :
yaebHoe nocobue st CI1O / H. B. BoromonoB. — 2-e u3a., ucnp. u gon. — M. :
N3narensctBO FOpaiit, 2017. — 285 ¢. — (Cepus : [IpodeccuonanbHoe
obpazopanue). — ISBN 978-5-534-02010-6.
https://biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8

3. Hanuneep, B. A. MaremaTuka: TPUTOHOMETPUICCKHUE YPABHEHUS U
HepaBeHcTBa : yueOHoe nocooue ais CIIO / B. A. Jlanunrep. — 2-e u3z., uctp. u
non. — M. : U3narensctBo FOpaiit, 2017. — 136 c¢. — (Cepus :
[Tpodeccnonansuoe odpazoBanue). — ISBN 978-5-534-04875-9.
https://biblio-online.ru/book/8CCFBOCC-09A1-4175-A5AC-34A96B96A18B

4.  Jopogeesa, A. B. Marematuka. COOpHHUK 3a/1a4 : y4e0.-MpakT. mocoOue st
CIIO / A. B. JopodeeBa. — 2-e¢ u3a. — M. : UzmarensctBo FOpaiit, 2017. — 176
c. — (Cepus : [Ipodheccnonansroe oopazoanue). — ISBN 978-5-534-03712-8.
https://biblio-online.ru/book/F0561609-26AD-401A-A2FA-7222FCECB71C

5.  Kpemep, H. I1I. MatemaTuka Uil Kojuiemxkei : yaeOHoe nocooue mist CI1O /
H. III. Kpemep, O. I'. Koncrantunoa, M. H. ®puaman ; nox pea. H. 1. Kpemepa.
— 10-e u3n., nepepad. u gon. — M. : UznarensctBo FOpaiit, 2018. — 346 c. —
(Cepus : IIpodeccronansuoe oopazoBanue). — ISBN 978-5-534-05640-2.
https://biblio-online.ru/book/D1C3E5CB-6347-41C1-B161-94782774D897

6. Kamunun, A.FO. COopuuk 3amady 1o reomerpuu. 10— 11 kmaccsl
[Dnextponnslil pecype] / A.YO. Kanunun, JI.A. Tepemun. — DIeKTpoH. AaH. —
MockBa : MIIHMO, 2016 — 173 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/80149. — 3aru. ¢ skpaHa.
https://e.lanbook.com/book/80149?category pk=8092#book_name

7. Ilpaconos, B.B. 3agauu no crepeomerpun: YueOHOE TocoOue [DNEKTPOHHBII
pecypc] : yueb. mocobue — DnekTpoH. aaH. — Mocksa : MITHMO, 2016. — 350
c. — Pexxum noctyna: https://e.lanbook.com/book/80148. — 3aru. ¢ skpaHa.
https://e.lanbook.com/book/80148?category pk=8092#book_name

8. [Mumaues, B. C. luddepennranbaoe 1 HTHTETpaIbHOE UCYUCITICHHE :
yueonuk u npaktukym ajis CI1O / B. C. [llunaues. — M. : MznarensctBo FOpaiit,
2017. — 212 c¢. — (Cepus : IIpodeccuonansnoe oopazoanue). — ISBN 978-5-
534-04547-5.

9. Amumos II.A. Anre6pa u Hauana ananmza. 10 -11 kmaccel: yue0. s
oOmreoOpasoBar. yupexaeHuit : 6a3oBbiii ypoBens / [ILI.A. Anmumos, FO.M.
Konsarun, M.B. TkaueBa u np.]. —3-e uza. - M.: Ilpocsemenue, 2016. — 463 c. :
WL

10. Aranacsan JI.C. T'eomerpus. 10-11 kmaccsl: yued ais o6meoOpa3oBar.
VYupexknenuii: 6a3oBbiii 1 npodun. yposuu /[JI.C. Aranacss, B.®. byry3os, C.b.
Kanomies u ap.] — 22-e uza. — M.: [Ipocsemenune, 2018.-255 ¢.: un. — (MI'Y-
IKOJIE)
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IK3AMEH

1. YcaoBus aTTeCTaluM: aTTCCTallrA IIPOBOJUTCS B (1)0pM€ 9K3aMCHa IIO
34aBCPHICHUIO OCBOCHMU:A yLIC6HOFO MaTcpualia AUCHUILIMHBI W ITOJOKUTCIIbHBIX
pE3yiibTaTaX TCKYHICTO KOHTPOJIA YCIICBACMOCTH.

2. Bpemsi arrecTanmMM: Ha TIPOBEJACHUC AaTTECTAllMd OTBOAUTCA XX
aCTPOHOMMYECKOT0 Yaca, Ha MOAroTOBKY — XX MUHYT (X akaj. 4yac).

3. Ilnan BapuaHTa (COOTHOIIIEHHE TNPAKTUUYECKUX 3a]1a4/BOMPOCOB C
coAepkaHHMEM yd4eOHOro MaTepualla B KOHTEKCTE XapakTepa JACHCTBUM
aTTECTYEMBbIX ).

4. O0uue ycJI0BUsI OLIeHMBAHMS
OreHka O TPOMEKYTOYHOW aTTECTAIMA HOCHUT KOMMIEKCHbIU Xapakmep u
MOdicem BKII0OUAMb 8 CeO:
- Ppe3yJbTaThl BHITOJIHEHUS aTTECTAIlMOHHBIX 3a/IaHU;
- OIICHKY MOPT(OIINO;
- OIIEHKY MPOYUX JOCTHKEHUH 00ydaromerocs.

5. Kputepum oneHku.
[Ipu omnpeneneHUM OLEHKM 3HAHUW CTYACHTOB BO BpEMsl 3K3aMEHOB
MPENoIaBaTesId PYKOBOJICTBYIOTCS CIEAYIOMIMMHU KPUTEPUSIMU:

. OlICHKa "omauuno" BBICTABISIETCS CTYJEHTY, OOHapyXUBIIEMY
BCECTOPOHHEE, CHUCTEMATHMYECKOE U IJIyOOKOe 3HaHME Y4YeOHOro Marepuana,
IPEAyCMOTPEHHOTO MPOrpaMMOM; YCBOMBILIEMY OCHOBHYIO W 3HAaKOMOMY C
JOTIOJTHUTENBHOW JIMTEPATypOd MO IpOorpamMme; YMEIOIIEMY TBOPYECKH U
OCO3HAHHO BBIIOJIHATH 3a/JaHMs, NMPEAYCMOTPEHHBIE MPOrPamMMOil; YCBOMBILEMY
B3aMMOCBSI3b OCHOBHBIX IOHSATUH M YMEKOIIEMY IPHUMEHATh MX K aHAU3y M


http://e.lanbook.com/books/
http://www.iprbooks.ru/
http://www.ibooks.ru/
http://www.biblio-online.ru/
http://fipi.ru/

PELICHHIO MPaKTUYECKUX 3ajay; Oe3ynpeyHO BBINOJIHMBIIEMY B Ipolecce
usyuenus (Y1) Bce 3aaanHus, npeyCMOTPEHHbIE POpMaMH TEKYIIEr0 KOHTPOJIS;

. OLICHKHU "XOpouwto" 3aciy’KWBaeT CTYJEHT, OOHAPY>KUBIIUN MOJHOE
3HaHWE Y4YeOHOro MmaTepuaina, MPeayCMOTPEHHOTO MPOrpaMMOil; YCIEIIHO
BBITIOJHUBIINN BCE 3aJJaHUs, IPEAYCMOTPEHHBIE (hOpMaMH TEKYIIEro KOHTPOJIS;

. OLICHKA "yooenemeopumenvno" BBICTaBJISIETCSA CTYJIEHTY,
OOHaApyXHUBIIEMY 3HAHUE OCHOBHOTO Y4eOHOTO Marepuania, MpeayCMOTPEHHOTO
nporpaMMmoii, B 00beMe HeOoOXOIUMOM [IJIsl JajbHEHIIe ydeObl U paboThl IO
CHELMAIBHOCTH,  3HAIOLIEMY OCHOBHYIO  JIUTEPATypy, PEKOMEHI0BAaHHYIO
IPOrpaMMOii; CIpPaBISIIOIIEMYCSI C BBIIOJHEHUEM 3aJaHUN, MPEAYCMOTPEHHBIX
IpPOrpaMMoOii; BBIIIOJIHUBILIEMY BCE€ 3aJaHMsl, MPEAyCMOTpPEHHbIE (opMaMu
TEKYIIEr0 KOHTPOJISA, HO TOMMYCTUBLIEMY MOTPEIIHOCTH B OTBETE HA K3aMEHE WIIU
IPU BBINOJHEHUM SK3aMEHALIMOHHBIX 3a/JlaHUi U 00JIafjatoeMy HeoO0XOAUMBIMU
3HAHUSMU JJI UX YCTPaHEHUS 0] pyKOBOJICTBOM MPEIO/1aBaTes;

. OLICHKA  "HeyooeiemeopumepHo"  BBICTABIACTCS  CTYJIEHTY,
oOHapy’KMBIIEMY MpPOOEbl B 3HAHUH OCHOBHOI'O MaTepHalia, MpPeayCMOTPEHHOTO
IpOrpaMMOil, JOMYyCTHBIIEMY MPUHIMIUAIBHBIE OIIMOKH B  BBIMTOJHEHUHU
IPETyCMOTPEHHBIX TPOrpaMMOM 3a/laHuii; HE BBINOJHUBIIEMY OTICIbHBIC
3ajaHus, MPEAyCMOTPEHHBIE (hOpMaMU TEKYIIETO KOHTPOJIS.

B xoae npoBeneHns IK3aMeHa y 3K3aMEeHATOPa J0JKHbI ObITh CJIeAyIOLIue
MaTepPHAJIbI:

. OJIaHK ITPOTOKOJIA O IIPOBEACHUH dK3aMEHa,

. KOMILIEKTBI OJIAHKOB DK3aMEHAIMOHHBIX OMIIETOB B KOJIUYECTBE,
PaBHOM CIIHCOYHOMY COCTaBY T'PYIIIIHI;

. CIpaBOYHBIEC MaTEPHAIBI (€CIM OHH HEOOXOMMMBI 10 YCIIOBHIM
9K3aMEHa);

. JIMCTHI [T YEPHOBHUKOB.

6. BapunanThl 3aqanuii 1J1s1 NPOBeIeHUs IK3aMeHa

buner Nel (nemoBepcust)
1. YkazaTh 007acTh onpeaeneHnst yHKIUU: y =+/2x° +7x+3
2.PemuTh ypaBHEHHE:
2.1  cos5x + 2 sin2x — cosx =0,
22 27" +727=4,
2.3 x'9'=1000 000;
3. Onpenenure yriioBoi Ko3pUITMEHT KacaTeIbHOM, TPOBEACHHON K KPUBOM
y = 2x? + 2x — 5 B Touke (2; 7).
4. UccnenoBaTh Ha SKCTpeMyM (DYyHKIHMIO, OTIPEACIUTh TOUKY meperuoa,
TIOCTPOUTH IpaduK: y = %x3 +2x° —% ;
5. CKOpOCTh TOYKH, IBHXKYIIIEHCS PSIMOJIMHEHHO, 3a1aHa ypaBHeHHeM V=(3t
?-2t-1) m/c. BrruncinTts ee myTh 3a 5 CEKyH OT Ha4aJla JIBUKCHUS.



6. BerauciuTh miomians GUrypbl, OrpaHi4eHHOM TMHUAMU: ¥ = X * - 2X +3 1 y=
3x -1;
7. Beraucanth 00beM KOHYCa, B KOTOPOM 00pa3yrorias paBHa 25 cMm, a
IuaMeTp ocHOBaHMS paBeH 40 cwm.
8. Berunciantb G0KOBYIO MOBEPXHOCThH MPABHIIBHOMN YEThIPEXyTOIbHON
NUpaMU/Jibl, B KOTOPOW BBICOTA paBHA 16 ¢M, a CTOpOHA OCHOBAaHUS paBHA 24
CM.

9. PexomenayemMasi JiuTepaTypa Jjis pa3padoTKu OLEHOYHBIX CPeICTB U
MOATOTOBKH 00y4aIOIINXCS K IK3aMEeHYy

OcHoBHas yueOHas IUTepaTypa;

12.  boeomonos, H. B. Maremartuka. 3agaun ¢ pemieHussMu B 2 4. Yacts 1 :
yaeoHnoe nocooue s CI1O / H. B. boromonoB. — 2-¢ u3f., uctp. u gon. — M. :
N3patensctBo KOpaiit, 2017. — 364 c. — (Cepus : IIpodeccuonansnoe
obpazoBanue). — ISBN 978-5-534-02008-
https://biblio-online.ru/book/EA8EG7E8-39EB-4A22-9E07-BD7637CAB26F

13.  bocomonos, H. B. Maremartuka. 3aia4un ¢ pemeHusMu B 2 4. Yactp 2 :
yueOHnoe nocooue mist CI1O / H. B. boromonos. — 2-e u3j., uctp. u gon. — M. :
N3natenscTBo KOpaiit, 2017. — 285 ¢. — (Cepus : IIpodeccnonanproe
obpazoBanue). — ISBN 978-5-534-02010-6.
https://biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8

14.  Jdanumeep, B. A. MatemaTuka: TPUTOHOMETPUUECKUE YPABHEHUS U
HepaBeHcTBa : yueOHoe nocooue ainst CIIO / B. A. Jlanunrep. — 2-e u3j., UCIIp. U
non. — M. : U3patensctBo FOpaiit, 2017. — 136 c¢. — (Cepus :
[Tpodeccnonansroe odpazoBanue). — ISBN 978-5-534-04875-9.
https://biblio-online.ru/book/8CCFBOCC-09A1-4175-A5AC-34A96B96A18B

15.  Jlopogheesa, A. B. Marematuka. COOpHUK 3a7a4 : yueOl.-ipaKkT. mocooue aJis
CITIO / A. B. HopodeeBa. — 2-e uza. — M. : U3gatensctBo IOpaiit, 2017. — 176
c. — (Cepus : IIpodheccnonansHoe oopazoanue). — ISBN 978-5-534-03712-8.
https://biblio-online.ru/book/F0561609-26 AD-401A-A2FA-7222FCECB71C

16. Kpemep, H. III. Matematuka ajisi Kojuie/pkent : yuedHnoe rnocodue mns CITIO /
H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; nox pea. H. 1. Kpemepa.
— 10-e u3n., nepepad. u gon. — M. : UznmarensctBo IOpaiit, 2018. — 346 c. —
(Cepus : IIpodeccronansuoe oopazoBanue). — ISBN 978-5-534-05640-2.
https://biblio-online.ru/book/D1C3E5CB-6347-41C1-B161-94782774D897

17. Kamunaumn, A.}O. CoOopauk 3amad mno reomerpuu. 10— 11 xiaccer
[OnexTponHsIil pecype] / A.YO. Kanunun, [I.A. TepemmH. — DIeKTpoH. JaH. —
MockBa : MIIHMO, 2016 — 173 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/80149. — 3aru. ¢ skpaHa.
https://e.lanbook.com/book/80149?category pk=8092#book_name

18. Ilpacosios, B.B. 3anauu no crepeomerpuun: YueObHoe mocodue [DIeKTPOHHBIH
pecypc] : yueb. mocobue — DnekTpoH. gaH. — Mocksa : MITHMO, 2016. — 350
c. — Pexxum nocrymna: https://e.lanbook.com/book/80148. — 3ari. ¢ skpana.



https://biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F
https://biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F
https://biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8
https://biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8
https://biblio-online.ru/book/8CCFB0CC-09A1-4175-A5AC-34A96B96A18B
https://biblio-online.ru/book/F0561609-26AD-401A-A2FA-7222FCECB71C
https://biblio-online.ru/book/F0561609-26AD-401A-A2FA-7222FCECB71C
https://biblio-online.ru/book/D1C3E5CB-6347-41C1-B161-94782774D897
https://biblio-online.ru/book/D1C3E5CB-6347-41C1-B161-94782774D897
https://e.lanbook.com/book/80149?category_pk=8092%23book_name

https://e.lanbook.com/book/801487category pk=8092#book name

19. Illunaues, B. C. luddepenmanbuoe 1 UHTErpaibHOE UCUUCTICHHE :
yueOHuk u npaktukym st CI1O / B. C. [llumaueB. — M. : U3marenscTBo FOpaiiT,
2017. — 212 c. — (Cepus : IIpodeccuonanbuoe odpazonanue). — ISBN 978-5-
534-04547-5.

20. Amumos III.A. AnreOpa u Havyana aHanu3a. 10 -11 kmaceer: yue6. s
obmreoOpa3oBar. yupexxaeHuit : 6a30Bbiii ypoBeHb / [LII.A. Amumos, FO.M.
Komnsarun, M.B. TkaueBa u np.]. —3-¢ uza. - M.: IIpoceemenue, 2016. — 463 c. :
WL

21. Aranacsn JI.C. 'eomerpus. 10-11 kmaccol: yueb asis o01eodpas3oBar.
VYupexaenuii: 6azoBbiit 1 npodui. yposuu /[JI.C. Aranacss, B.®. byryzos, C.b.
Kanomies u ap.] — 22-e uzn. — M.: [Ipocsemenne, 2018.-255 ¢.: un. — (MI'Y-
IITKOJIC)

22. B.B. Uymauenko, A.Il. ['opsieB «OcHOBBI (prIHAHCOBOM TPaMOTHOCTHY,

M. «lIpocsemenuer, 2016.

JlononHuTenbHAs yuyeOHas IuTepaTypa:

ObC «Jlaub» [DnekTpoHHBIN pecypc| — Pexxum gocrtyna:
http://e.lanbook.com/books/

OBC « IPRbooKS.ru» [DnexTpoHHBIH pecypc] — Pesxkxum nocryma:
http://www.iprbooks.ru/

OBC «ibooks.ru» [Dnexrponnsliii pecypc] — Pexxum pocryma:
http://www.ibooks.ru/

9BC IOPAUT — [DnextpoHHslii pecype] Pexxum poctyna:
http://www.biblio-online.ru

http://fipi.ru/

Ipuioxenue 1.
Meroanueckue  yKasaHusl 1no NPOBEICHHIO NMPAKTHYECKUX
(1a0opaTOpPHBIX) 3aHATHI N0 IUCUUILIUHE (NpU HATUYUU)


https://e.lanbook.com/book/80148?category_pk=8092%23book_name
http://e.lanbook.com/books/
http://www.iprbooks.ru/
http://www.ibooks.ru/
http://www.biblio-online.ru/
http://fipi.ru/

