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AHHOTALIUSA
OVYIIL.07 MaTtemaTuka

Y4eOHblii mpenMer «Marematukay SBISETCS 00sS3aTeIbHBIM JJIsi M3y4YEHHUS Ha YPOBHE
00meoOpazoBaTelbHOM  TOJATOTOBKM  (CcpeaHero oOmiero oOpa3oBaHMs), OCBauMBaeTCs Ha
yIIIyOJICHHOM YPOBHE U SIBJISIETCSI OJJHOW M3 COCTABIIAIONIMX MpeIMETHON oOnacti «MaTemaTuka u
nH(pOpMaTHKA.

Pabowas mporpamMma ydeOHOro IpeaMeTa MpPEeayCMaTPUBAET IOCTHXKEHUE CIEAYIOMINX
NpeIMeTHBIX pPe3yJIbTaTOB:

1) chopMupoBaHHOCTH TPEACTABICHUN O MAaTeMaTUKE KaK 4acTH MHPOBOW KYJIbTYpPhI U O
MECTe MaTeMaTHKH B COBPEMEHHOW IUBWIM3AIMH, O CIOCO0aX ONMMCaHUs Ha MaTeMaTH4YeCKOM
SI3bIKE SIBJICHUM peaibHOTO MUDA;

2) copMHpPOBAHHOCTH MPEACTABICHUI O MAaTeMaTUYECKUX MOHATUSAX KaK O BaKHEHIIHMX
MaTeMaTUYECKUX MOJIENSIX, MO3BOJAIONIMX OMUCHIBATh UM M3y4yaTh Pa3HbIC MPOLECCH U SIBICHUS,
MMOHMMAaHKUE BO3MOKHOCTH aKCMOMaTUYECKOT0 MOCTPOCHHSI MATEMaTUUYECKUX TEOPUI;

3) BIajeHWe METOJaMH J0Ka3aTelIbCTB M AJITOPUTMOB PEIICHUS, YMEHHE HX MPUMEHSITH,
MIPOBOAMTD TOKA3aTEIbHBIE PACCYKICHHS B XO/I€ PEILICHUS 3a/a4;

4) BrIaJcHHWE CTAaHAAPTHBIMA TNPHEMAMH PEIICHUS PANMOHAIBHBIX M HPPAHOHAIBHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YypPAaBHEHUH U HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCJIE JJIS TTOMCKA MYTH PEIICHUS U
WUTIOCTPAINK PEIICHUs YPaBHEHUN 1 HEPABEHCTB;

5) chopMHUPOBAHHOCTh TMPEACTABICHUN OO0 OCHOBHBIX TMOHATUSX, HAESIX W METOJax
MaTeMaTHYeCKOro aHaJIK3a,

6) BJIaJICHUE OCHOBHBIMU TOHSTHSIMU O IUIOCKUX U TPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢durypax, UX OCHOBHBIX CBOICTBax; C(OPMUPOBAHHOCTb YMEHHS pACIIO3HABATh HAa YEPTEKaX,
MOJICTIIX W B PEAIBHOM MHPE TI'eOMETpPUYECKHe (UTYphI; NPUMCHCHHWE H3yYEHHBIX CBOWCTB
reoMeTpuueckux puryp u GopMyI A pelieHUus TeOMETPUUYECKUX 3314 U 33/1a4 C MPAKTUYECKUM
COJIep’KaHUEM;

7) choOpMHUPOBAaHHOCTh TPEJICTAaBICHWM O Tpoleccax ¢ SIBICHUAX, HMEIOIINX
BEPOSITHOCTHBIM XapaKTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHpE, 00 OCHOBHBIX
MOHATHUIX DJIEMEHTAPHON TEOpUU BEPOSTHOCTEH; YMEHUN HAXOAWUTh U OIEHUBATh BEPOSTHOCTU
HACTYIUICHUSI COOBITHI B MPOCTEUIINX MPAKTUYCCKUX CHUTYAIUSX U OCHOBHBIE XapaKTEPUCTHKHU
CIIy4aliHbIX BEJIMYUH;

8) BIajicHHEC HABBIKAMH HCITOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX IMPOTPAMM IIPH PEIICHUU
3azauy;

9) chopmupoBaHHOCTH MPEICTABICHUN 0 HEOOXOAUMOCTHU JIOKA3aTeILCTB PU 00OCHOBAHUH
MaTEeMaTHYECKHUX YTBEPXKJIEHUH U POJIM aKCHOMATHUKH B MPOBEICHUU JACTYKTUBHBIX PACCYKICHUII;

10) cdopmMupoBaHHOCTH MOHATUHHOTO ammapaTa IO OCHOBHBIM pa3jeinaM Kypca
MaTEeMaTHKU; 3HAHUI OCHOBHBIX TeopeM, GOpMYyIl U YMEHUS UX MPUMEHSTh, YMEHUS TOKA3hIBATh
TEOPEMbI U HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pELIeHMs 3a/1a4;

11) chopmupoBaHHOCTH yMEHHUN MOJEIUPOBATH pealbHBIE CHTYaIlUU, HCCIEI0BATh
MTOCTPOCHHBIE MOJIETTH, HHTEPIPETUPOBATH TOJIYICHHBIA PE3YIIbTAT;

12) chopMUPOBAHHOCTh TIPEICTABICHU OO0 OCHOBHBIX TOHATHUSAX MATEMATHYECKOTO
aHaJllM3a W UX CBOMCTBaX, BJaJE€HHE YMEHHUEM XapaKTepU30BaTh IMOBeAeHHE (DYHKUIUH,
MCIOJIb30BaHNE TIONyYEHHBIX 3HAHUH JIJIs ONTMCAHUS M aHaJIN3a pealbHbIX 3aBUCUMOCTEHH;

13) BmameHne yMEHUSIMHA COCTABJICHHSI BEPOSTHOCTHBIX MOJIENIEH MO YCIOBHIO 3a/Jaud U
BBIUHCIICHUSI BEPOSTHOCTH HACTYIUICHUS COOBITHI, B TOM 4YHCIE C MPUMEHEHHEM QopMyl
KOMOWHATOPUKHA W OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; MCCICAOBAHMS CIyYalHBIX BEIHMYUH
10 UX PacIpeeICHHUIO.
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1. IJTAHAPYEMBIA HHEPEYEHDb PE3YJIBTATOB OBYYEHUA 100
YYEBHOMY IIPEJIMETY

1.1. Heab ocBOeHUS Yy4eOHOI0 IpeaMeTa

Y4eOubiii mpeamer «MareMaTHKa» SBISETCS 00s3aTeNbHBIM IS W3yYEHUST Ha YPOBHE
00meoOpazoBaTelbHOM  TOJATOTOBKM  (CpeaHero oOmiero oOpa3oBaHMs), OCBauMBaeTCs Ha
yryOJICHHOM YPOBHE U SIBIISIETCS OJTHOM M3 COCTABIISIOIIMX MPEeIMETHOM obnactu «MaremaTtuka u
nH(pOpMaTHKa.

Lenbto ocBoeHUs y4eOHOTO TpeaAMETa SBISETCA 00eCIeYeHHe BO3MOKHOCTH MCTIOJIb30BAHUS
MaTeMaTHYeCKUX 3HAaHWUM M YMEHHUH B TMIOBCEAHEBHOM >KM3HU M B  MNpodeccHOoHATbHOM
JeSITeTbHOCTH.

1.2. Ilnanupyemble pe3y/abTaThbl OCBOEHUSI y4eOHOI0 mpeIMeTa
1.2.1. Ilnanupyemble JUMYHOCTHBIE Pe3y/JIbTAThl OCBOCHHS

Pabouas mporpamma y4eOHOTO NpeAMeTa MPeayCMaTPUBACT JOCTHIKCHHE CIIEIYIOIINX
JIMYHOCTHBIX Pe3yJIbTATOB:

1) chopMUPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOINECTBCHHOW IPAKTUKH, OCHOBAHHOTO Ha JHMAJOre KYyJIbTYp, a TaKXKe
pa3nuIHbBIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHKME CBOETO MECTA B IMOJIMKYJIBTYPHOM MHUPE;

2) chOpPMHPOBAHHOCTh OCHOB CaMOPa3BUTHsSI M CAMOBOCIUTAHUS B COOTBETCTBHU C
OOIICUCIOBEUECKUMY [IEHHOCTSIMH M HWJCallaMH  TPaXJIaHCKOTO OOINeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOM U OTBETCTBEHHOM JICSITEIIBHOCTH,

3) TOTOBHOCTh W CHOCOOHOCTH K OOpa30BaHUIO, B TOM 4YHCIIE CaMOOOpPa30BaHHIO, Ha
MPOTSDKEHUH BCEH JKU3HU; CO3HATEIIBHOE OTHOIICHUE K HEITPEPHIBHOMY OOPa30BAHUIO KaK YCIIOBHIO
YCTEIHOW MPOPECCHOHATBHON M 00IIECTBEHHOM NeATSIILHOCTH,

4) oco3HaHHBIM BEIOOP Oyayleil mpodeccun U BO3MOXKHOCTEH pean3aliu COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIIIEHUE K TIPO(ECCUOHATLHOM EATSIIbHOCTH KaK BO3MOYKHOCTH YJaCTHS B
pEIIeHNH JTUYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHAILHBIX TPOOIIEM.

1.2.2. IInanupyembie MeTanpeaMeTHbIE Pe3yJabTaThl OCBOCHHSA

Pabouasg mnporpamma ydeOHOro mnpeaMeTa IPEeLyCMaTPUBAECT JIOCTUKEHHUE CIETYIOLINX
MeTanpeAMeTHBIX Pe3y/IbTaToB:

1) yMeHue caMOCTOSITEIbHO ONpPENENsITh LENU JACSITEIbHOCTH U COCTaBIISTH IIJIaHbI
NEATEIBHOCTH;  CaMOCTOSITEIbHO  OCYILECTBJIATb,  KOHTPOJIMPOBaTb M KOPPEKTUPOBATH
JeSITENIbHOCTD; MCIOJIb30BaTh BCE BO3MOKHBIE PECYpPCHI Ml JOCTUKEHMS MOCTaBJICHHBIX LieJed U
peanu3alyy IaHOB JIeITeIbHOCTH; BBIOUPATh yCIEIIHbIE CTPATETHH B Pa3JINYHBIX CUTYalMsX;

2) BHaJeHHE HaBBIKAMU I103HABATEIbHOM, Y4EOHO-UCCIIEOBATEIbCKON U IPOEKTHOU
JesITeIbHOCTH, HaBBIKAMHU Pa3perieHus po0iaeM; ciocoOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY
MIOMCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHMUS,

3) rOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSATENBHOM HMH(POPMALMOHHO-TIO3HABATEIHHON
NesITeNIbHOCTH, BJIaJICHHE HaBbIKAMH MOJTY4YeHUsS] He0OX0IuMoM HH(OpMalUK U3 CIO0Bapeil pa3HbIX
THUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHKAX WH(POPMALUY, KPUTUYECKH OIIEHUBATh
Y UHTEPIPETUPOBATh HH(OPMALINIO, ITOJIyYaEMYIO U3 PA3IUYHBIX HCTOYHUKOB;

4) BiajgeHWe HaBBIKAMHM IIO3HABATENbHOM pe(dIeKcuu Kak OCO3HAHHS COBEpIIaeMbIX
JEHCTBUIM M MBICTUTENBHBIX MPOILIECCOB, UX PE3YNbTATOB U OCHOBAHWM, TPaHMI] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX I103HABATENbHbIX 3a/1a4 U CPENICTB UX TOCTUKEHUS.

Pabouas nporpamma yueOHOTro NpeaMeTa MpeaycMaTpruBaeT B T.4. OBJIAJIEHUE CIEIYIOIIMMHU
NMO3HABATEJIbHBIMH YHHBEPCAJIBHBIMU Y4eOHBIMHU 1€l CTBUSIMM:



- BBIITYCKHUK HAyYUTCS] UCKATh M HAXOJIUTh OOOOIICHHBIE CIIOCOOBI pelleHHs 3a1a4, B TOM
qlCclie, OCYILECTBIATh Pa3BEpHYTHIH MH(GOPMAIMOHHBIA MOUCK M CTaBUTh HAa €r0 OCHOBE HOBBIE
(yueOHbIE U TTO3HABATEIIbHBIC) 3a/Ja4H.

1.2.3. [lnanupyemble NpeAMeTHbIE Pe3yJbTAaThl 0CBOEHMS

[IpenMeTrHbie pe3yabTaThl OCBOSHHUS YYEOHOTO TMpeaMera Ha YIJIyOJeHHOM YpOBHe
OPHEHTHPOBAHBI TPEUMYIIECTBEHHO Ha MOATOTOBKY K IIOCIEIYIOUIEMY MPO(ecCHOHAIEHOMY
00pa30BaHMIO, PA3BUTHIO WHAMBHUIYATbHBIX CIIOCOOHOCTEH 00yUaromumxcs myTem Oosiee TiryooKoro
OCBOEHHSI CIIOCOOOB JIeHCTBUI, NPUCYIUX JaHHOMY Y4€OHOMY IPEIMETY.

Pabowas mporpamMma ydeOHOro IpeaMeTa MPEeayCMaTPUBAET OCTHXKEHUE CIEAYIOMINX
NMpeAMEeTHBIX Pe3yJIbTaTOB Ha YIIy0JIEHHOM YpOBHE:!

1) chopMupoBaHHOCTH MPEACTABICHUH O MaTeMaTHKE KaK 4acTH MUPOBOW KYyJBTYpPHI U O
MECT€ MaTeMaTHKH B COBPEMEHHOW IMBHJIM3AIMH, O CIIOCO0AX OMHMCAaHUS Ha MaTeMaTUYeCKOM
SI3BIKE SIBJICHUI PEaIbHOTO MUPA;

2) chOpMHUPOBAHHOCTH MPEICTABICHUH O MATEMAaTHYECKUX TMOHSATHIX KaK O BaKHEUIIHMX
MaTeMaTHYECKUX MOJIENSX, IMO3BOJIIONINX ONMMCHIBATh M M3Yy4aTh pa3HbIC MPOIECCHI U SIBICHUS;
MMOHUMaHKE BO3MOYKHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS MATEMATUIECKUX TEOPHUH;

3) BiajeHWe METOJaMH JO0Ka3aTeNbCTB M allTOPUTMOB PEIICHHS;, YMEHHE UX MPHUMEHSTH,
MIPOBOJIUTH JTOKA3aTEIbHBIC PACCY)KICHHS B XOJIC PCIICHHS 33]1a4;

4) BnageHWe CTaHJAPTHBIMU TNPHEMaMHU PEIICHUS PAlHOHAIBHBIX W HUPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHHUH M HEPABCHCTB, HMX CHCTEM;
WCIIOJIh30BAaHNE TOTOBBIX KOMITBPIOTEPHBIX MPOrpamMM, B TOM YHUCIIE JUIS TIOMCKA IyTH PEIIeHUS U
WUTIOCTPAIMH PEIICHHS YPAaBHCHUI U HEPABCHCTB;

5) chopMHUPOBAHHOCTH TPEJACTABICHUNA OO0 OCHOBHBIX MOHATHSX, HISIX W METOAax
MaTEeMaTHYECKOTO aHAJIN3a;

6) BiaJeHHE OCHOBHBIMU IMOHATHSMHU O IJIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPHUECKUX
¢urypax, MX OCHOBHBIX CBOWCTBax; c()OPMHUPOBAHHOCTh YMEHHUS pacllo3HaBaThb Ha dYepTexax,
MOJIENIIX W B PEATHbHOM MHpPE TE€OMETPUYECKHE (QUTYphl; TMPUMEHEHHE HW3YUYEHHBIX CBOWCTB
reoMeTpruecKux GUryp u GopmyI A peleHus TeOMETPUUYECKUX 3a/1a4 U 3a]1a4 C MPAaKTHYECKUM
coZiep)KaHuEM;

7) cGOpMHPOBAHHOCTh TPEACTABICHUH O Tpoleccax M SABICHUAX, HMEIOIINX
BEPOSITHOCTHBIN XapaKTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUpE, 00 OCHOBHBIX
MOHATHUSAX AJIEMEHTAPHOM TEOpPHM BEPOSTHOCTEH; YMEHMH HaXOIUTh U OLIEHMBATh BEPOSTHOCTHU
HACTYIUICHHSI COOBITHI B MPOCTEWIIMX MPAKTHYECKUX CUTYAIMsIX W OCHOBHBIE XapaKTEPUCTUKU
ClyyailHBIX BEIMYUH;

8) Bia/meHre HaBBIKAMHU HCIIOJB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IMPH PEIICHUN
3ajau;

9) chopMHUPOBAHHOCTH MPECTABIICHUH 0 HEOOXOIUMOCTH JIOKA3aTeIbCTB P 000CHOBAHUT
MaTeMaTHYECKUX YTBEPXKICHUI U PO aKCUOMAaTUKU B MPOBEIEHUH JIETYKTUBHBIX PACCyKACHUH;

10) cdopmHupOBaHHOCTH TOHATHIHOTO ammapara 10 OCHOBHBIM pa3ienaMm Kypca
MaTeMaTHKH; 3HaHUI OCHOBHBIX TeopeM, (GOpMyNl U YyMEHHUS UX MPUMEHSATH; YMEHHUs TOKa3bIBaTh
TEOpPEMBI H HaXOJUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/ay;

11) cdopMupOBaHHOCT, YMEHMH MOJETUPOBATh pEalbHbIE CHUTYallMH, HCCIEeI0BaTh
MOCTPOEHHBIE MOJIEITH, HHTEPIIPETHPOBATH ITOYIECHHBIN pPe3yIbTar;

12) chopMupOBaHHOCTH MPEACTaBICHUI OO0 OCHOBHBIX MOHATHUAX MaTeMaTHYeCKOro
aHamM3a M WX CBOWCTBAaX, BIAJIEHUE YMEHHEM XapaKTepHU30BaTh IMOBEIEHHE (YHKITHH,
MCIOJIb30BAHUE TOIYUYEHHBIX 3HAHUH [T ONMCAHKS U aHAJIN3a pPealIbHBIX 3aBUCUMOCTEH;

13) BrmajeHue yMEHUSIMH COCTABIICHUS BEPOSTHOCTHBIX MOENEH IO YCIOBHIO 33aJaudl U
BBIUMCIICHUS] BEPOSITHOCTH HACTYIUICHHsI COOBITHH, B TOM 4HCJIEe C MpUMEHEeHHeM (opmyl



KOMOMHATOPUKH M OCHOBHBIX TE€OPEM TEOPHM BEPOATHOCTEH; MCCIEeIOBaHUS CIy4aifHBIX BEIMYMH
10 UX pacIpeneICHUIO.

OO0yuaromuiicst Ha yriiy0JIeHHOM YPOBHE HAYYMTCS:

DJieMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

CBoOOIHO oOmepupoBaTh TMOHSTHSAMHU: KOHEYHOE MHOXKECTBO, O3JEMEHT MHOXECTBa,
MMOJIMHO’KECTBO, TMepeceYeHre, OObEUHEHNE U PA3HOCTh MHOXKECTB, YHCIIOBbIE MHOXKECTBA Ha
KOOPIMHATHOM MPAMOW, OTPE30K, HMHTEPBAJ, IOJYHMHTEPBAI, IPOMEKYTOK C BBIKOJIOTOU
TOYKOM, rpad)uuecKoe MPeICTaBIICHUE MHOXKECTB Ha KOOPIMHATHOM TIJIOCKOCTH;

3a/1aBaTh MHOXKECTBA MIEPEUMCICHUEM U XapaKTEPUCTUUECKUM CBONCTBOM;

ONEPUPOBATh TOHATUSIMH: YTBEP)KJEHUE, OTPUIIAHUE YTBEPXKICHUS, UCTUHHBICE U JIOXKHBIC
YTBEPXKACHHUSI, TPUYHHA, CIICACTBHE, YACTHBIN ClTydail 00IIero yTBEepKICHUS,

MPOBEPATHh NPUHAICKHOCTD AJIEMEHTA MHOYKECTBY;

HaxOJIUTh TIepeceueHre U 00bEIMHEHNE MHOXKECTB, B TOM YHCJIE MPEJACTaBICHHBIX TpadUuecKu
Ha YUCIIOBOM MPSAMOM M HAa KOOPAMHATHOM TIJIOCKOCTH;

MIPOBOJIMTH JJOKA3aTEIbHBIC PACCYX ACHUS TSl 000CHOBAHUS HCTUHHOCTH yYTBEPKICHUI.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

HCII0JB30BAaTh YHMCJIOBBIC MHOXKCCTBA Ha KOOp,Z[HHB.THOfI prlMOﬁ Hn Ha KOOp,HHHaTHOfI IIJIOCKOCTHU
AJId OINMUCaHUs PCAJIbHBIX ITPOLCCCOB U ﬂBJIGHI/H\/JI;

MNpOBOAUTDh JOKAa3aTCIIbHBIC PACCYKACHUA B CUTyallUAX MMOBCEIHEBHOM JKU3HH, IIPU PCIICHUHA
3aa4 U3 APpYyrux npeamMeToB

Yucaaun BbIPpaKCHUSA

CBOOOIIHO OmEepUpOBaTH MOHATUSMU: HATypalIbHOE YHUCIIO, MHOXKECTBO HATypaJbHBIX 4YHCEN,
1[eJI0e YKMCII0, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs JPO0b, IECATUYHAS IPOOb, CMEIIAHHOE
YHUCIIO, PAIMOHAIBHOE YHUCIIO, MHOXKECTBO PAIlMOHAILHBIX YHUCEN, HPPAIMOHAIBHOE YHUCIIO,
KOPEHb CTEHCHH 1N, JCHCTBUTEIBHOE YHCIO, MHOXXECTBO JICHCTBUTCIIBHBIX  YHCEI,
rEOMETPHYSCKass HMHTEPIPETAllds HATypaIbHBIX, IEJIBbIX, PAlUOHAIBHBIX, ICHCTBHUTEIHHBIX
qucel;

MOHUMATh U OOBSICHATH Pa3HUILy MEKIY IMO3UIIMOHHOW W HEMO3UITMOHHON CHCTEMaMH 3alich
YHUCET,

MEPEBOUTH YMCIIA U3 OJHON CHCTEMBI 3aITUCH (CUCTEMBI CUHCIIEHUS) B IPYTYIO;

JIOKa3bIBaTh M MCIOJB30BaTh MPU3HAKU JETUMOCTH CYMMBI U TIPOU3BEACHHUS MIPHU BHITTOTHEHUH
BBIUMCJICHUI U PEllIeHUH 33/1a4;

BBITIOJTHSATEH OKPYTJICHHE PAIIMOHATBHBIX W UPPAITMOHATFHBIX YHACEN C 33JJAHHOW TOYHOCTHIO;
CPaBHHBATh JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

yIOpSAOYMBATh YHCIA, 3alUCaHHBIE B BHJE OOBIKHOBEHHOW M JECATUYHOW [IpoOH, dYHcTa,
3aMKiCaHHble C WCMOJIb30BAaHUEM apuU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, KOpHEW CTerneHu
Oounplie 2;

Haxoauth HO/] 1 HOK pasnbiMu ciocobaMu U HCTIONB30BaTh UX MPHU PEUICHUH 3a/1a4;
BBHITIOJHATh BBIUMCICHHUS M TPEOOpa3OBaHUsl BBIPAKEHUH, COMEpKAIINX JeHCTBUTEIbHBIC
Yrclia, B TOM YKCJIe KOPHU HATYPaIbHBIX CTETICHEH;

BBITIOJHATh ~ CTaHJAPTHBIC  TOXKJICCTBEHHBIC  MpeoOpa3oBaHUS  TPUTOHOMETPHUYECKHUX,
norapu(pMHUECKHUX, CTETIEHHBIX, HPPAIIMOHATBHBIX BRIPAKESHUH.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIMOJHATh U OOBACHATH CPAaBHEHHME PE3YJIbTATOB BBIYMCICHHUI MPU PEUICHUH NMPAKTUYECKUX
3aJa4, B TOM 4YHCJie TPUOIMKEHHBIX BBIUMCICHUN, UCTIOJIb3YsI pa3HbIE CIIOCOObI CpaBHEHUIA;
3aIIUCBHIBaTh, CPABHUBATH, OKPYIJISATH YACIIOBBIE JAHHBIEC PEAlIbHbIX BEIUYMH C UCIIOJIB30BAaHUEM
Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJIATh M OICHMBAaTh pPa3HBIMH CIOCOOAMM YHWCIIOBBIE BBIPAKEHUS IPH PEIICHUU
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX YU4eOHBIX IPEeMETOB



YpaBHeHNS U HEPABEHCTBA

CBoOoOHO OomepupoBaTh MOHATHUAMHU: ypaBHEHUE, HEPABEHCTBO, PABHOCHIIBHBIC YpaBHEHUS U
HEpPaBEHCTBA, YpaBHEHHUE, SABILIIOLICECS CJIEACTBUEM JPYroro ypaBHEHHUs, YpaBHEHMS,
PaBHOCHJIbHBIE HA MHOYKECTBE, PAaBHOCUJIbHBIEC ITPE0Opa30BaHUsl yPaBHEHUH;

pemiatb pa3Hble BUJbl YPAaBHEHUI M HEPABEHCTB U HMX CHCTEM, B TOM YHCJIE HEKOTOpPBIE
ypaBHeHUs 3-i1 U 4-1 cTeneHel, IpoOHO-paIMOHANIEHBIC U UPPALIMOHATIBHBIC,

OBIIQJIETh OCHOBHBIMH THUIIAMH TIOKA3aTENbHBIX, JIOTAPU(PMUUECKUX, HPPALUOHAIBHBIX,
CTENEHHBIX YPAaBHEHUI M HEPABEHCTB U CTAHAAPTHBIMU METOJAMU UX PELIEHUN U IPUMEHATH
UX MPU PELICHUH 33/a4;

IIPUMEHSATH TeopeMy be3y K pellleHHI0 ypaBHEHMU;

IPUMEHATH TeopeMy Buera /i pelieHns HEKOTOPbIX YPaBHEHHUM CTENIEHH BBILIE BTOPOI;
MOHUMATh CMBICT TEOPEM O PABHOCHIIBHBIX M HEPABHOCHIILHBIX MPEOOPA30BAHUAX YPABHEHUH U
YMETb UX JI0Ka3bIBATh;

BJIQJIETh METOJAMU pEUICHUS YpaBHEHHM, HEPaBEHCTB M UX CHCTEM, YMETb BBIOMpATh METOJ
peeHust 1 000CHOBBIBATH CBOI BBIOOD;

UCIIONIb30BAaTh METOJ HWHTEPBAJIOB JUIS pELICHUS HEPaBEHCTB, B TOM 4HUCIE ApoOHO-
paloHaIbHBIX U BKIIOYAIOIIUX B ce0s1 MppalliOHATbHBIC BRIPAKCHHUS,

pemaTh anreOpandecKue YpaBHEHUS W HEPAaBEHCTBA M MX CHCTEMBI C IapaMeTpaMu
anreOpandecKuM U TpapuuecKuM METOaMU;

BJIQJIETh Pa3HBIMU METOJIAMHU JI0OKA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUs B LIEJIBIX UMCTIAX;

n300paxaTb MHOXECTBA Ha IUIOCKOCTH, 3aJ[aBa€Mbleé YpaBHEHUSMH, HEPABEHCTBAMU U UX
CHUCTEMaMU;

CBOOOJHO MCII0JIb30BaTh TOXAECTBEHHbIE IPEOOPa30BaHNUs MIPU PEIICHUN YPAaBHEHUM U CUCTEM
yYpaBHEHUU

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

COCTABJIATh W pELIAaTh ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IPU PELICHUH 3a4ad APYIrux
y4eOHBIX IPEMETOB;

BBIMOJHATh OLIEHKY MNpPaBAoNo0o0Us pPe3yabTaToB, MOJYYaeMbIX IPU PEIICHUU Pa3InYHbIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IIPHU PEUICHUH 3a/1ad IPYTUX yUEOHBIX MPEAMETOB;
COCTABJIATh U PELIATh YPABHEHUS M HEPABEHCTBA C IapaMeTpaMu IIPU PELICHUH 3a4a4d JPYruX
y4eOHBIX IPEMETOB;

COCTABJISITh YPAaBHEHHUE, HEPABEHCTBO WJIM MX CHCTEMY, ONMCBIBAIOLIME PEAIBHYIO CHTYaLUIO
WU IIPUKIIAIHYIO 3a/1a4y, HTHTEPIIPETUPOBATh MIOJy4YE€HHBIE PE3YJIBTATHI;

HCIIO/B30BaTh INPOrPaMMHBIE CPEACTBA IPU PEIICHUM OTIEIBHBIX KJIACCOB YPAaBHEHHUU U
HEPaBEHCTB

DOyHKIUHA

Brnaners NMOHATHAMU: 3aBUCHMMOCTb BEIMYUH, (DYHKIMS, apryMEHT M 3HaueHHe (QYHKIIMH,
o0nacTb OmpeAeneHus] U MHOXKECTBO 3HadeHHH (QYHKIUHM, TpapuK 3aBUCUMOCTH, Tpaduk
byHKIMM, HYIM (YHKUAMA, MPOMEXYTKH 3HAKOIMOCTOSHCTBA, BO3pacTaHME Ha YHCIOBOM
POMEXYTKe, YObIBaHME Ha UYHCIIOBOM INPOMEXYTKE, HauOoJblllee W HaUMEHbIIee 3HAueHHE
(GYHKIIMM Ha YKCIOBOM MPOMEKYTKE, Meproaudeckas (GyHKUUs, Tepuoj, YeTHas U HedeTHas
(GyHKLINY; YMETh IPUMEHATH 3TH MOHATHS IPU PEIISHUH 3a/1a4;

BJIQJIETh MOHSTHEM CTENEHHas (PYHKIHS; CTPOUTh e€e rpaduk U yMeTb NMPUMEHSTh CBOMCTBA
CTeTeHHO! (DYHKIIMU TPH PEIIeHUH 3a/1a4;

BJIQJIETh MOHATHAMH IOKa3aTeabHas (YHKIUS, SKCIOHEHTA; CTPOUTh UX TpaduKU U YMETh
MPUMEHSTh CBOMCTBA MOKA3aTeNbHON (PYHKIMK IPU PEIIeHUH 3a/ay;

BJIAJICTh MOHATHEM Jorapupmuueckas (QyHKIHS, CTPOUTh €€ TpapUK U yMETh NPHUMEHSThH
CBO¥cTBA Jorapu(pMUUECKOi (PyHKIIMH P PELLICHUHN 3a7ay;

BJIQ/IETh MOHATUSAMHU TPUTOHOMETPUYECKHE (PYHKIIMH; CTPOUTH UX TpadUKU U YMETh MPUMEHSATh
CBOWCTBA TPUTOHOMETPUUECKUX (DYHKIIMI IPU PELIEHNH 3a/1a4;



BJIAJICTh MOHATHEM 0OpaTHas (QYHKIMS; TPUMEHSATH 3TO MOHATHE MIPH PELICHUHU 3a7ay;
OPUMEHATh MpPU  PpEIIeHUH 3aJad  CBOMCTBA (YHKUMH: YETHOCTb, HEPUOJUYHOCTB,
OrPaHUYEHHOCTb;

IPUMEHSTH MIPH PELICHUH 3314 peoOpa3oBaHus rpaduKoB (PyHKIIHIA;

BJIAJCTh TOHATHSAMM YHUCIOBas IOCIIEAOBATEIBHOCTh, apu(METHUECKass U T€OMETpPHUECKas
porpeccus;

IPUMEHATh IIPU PELICHUH 3a/ad CBOMCTBA M NMPHU3HAKM apU(PMETHUECKOW M reoMeTpudecKoi
MPOTPECCUi.

B nosceonesnotul scuznu u npu uzyueHuu opyaux y4eoHvlx npeomemos:

onpenenaTh Mo rpadgukaM M MCIOJIB30BaTh Ui pEIIeHHs NPUKIAJHBIX 3aJad CBOMCTBA
peabHbIX MPOLIECCOB U 3aBUCUMOCTEN (HauOOJbIINE U HAaUMEHbIINE 3HAUYEHUs, IPOMEKYTKU
BO3pacTaHusd W YyOBIBaHUS (YHKLIUHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, ACHMOTOTHI, TOYKH
nepern0a, Nepuos u T.11.);

UHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYaLIUH;.

onpeneNniaTh O TpapuKkaM MOPOCTEHIINE XapaKTEPUCTUKU NEPUOJUYECKUX IPOLECCOB B
6uosI0rnu, SKOHOMHUKE, My3bIKE, PAAHOCBA3U U JIp. (AMIUIMTY1a, IEPUOA U T.I1.)

9J1eMeHThbI MATEMATHYECKOI0 aHAJIN3a

Brnaners nonsTreM GeCKOHEYHO YObIBaIOIIas FeOMETpUYECcKas IPOrpeccus U yMeTh IPUMEHSATh
€ro IpH PELICHUY 3a1a4;

IIPUMEHSATD JUIs PEILEHNUs 3a/1a4 TEOPUIO IIPEIETIOB;

BIAJETh  MOHATUSAMH  OECKOHEYHO  Oojpmue W OECKOHEYHO  Majble  YHCIOBBIC
II0CJIEI0BATEIBHOCTY M yMEThb CpPaBHMBATh OECKOHEYHO OoJibIIME M OECKOHEYHO Mallble
II0CJIEI0BATENbHOCTH;

BJIAJICTh MMOHATUSAMU: POU3BOAHAS (YHKIIUU B TOUKE, IPOU3BOIHAS (DYHKITUH;

BBIYUCIISTH MIPOU3BOHBIEC AIIEMEHTAPHBIX (DYHKIMIA U MX KOMOMHALINH;

uccie10BaTh (PYHKIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI;

CTPOUTH TpaQUKH U IPUMEHSTh K PELISHUIO 33J1a4, B TOM YHCJIE C TapaMeTPOM;

BJIAJICTh MOHATHEM KacaTesbHas K rpaduky GyHKIUM U YMETb NMPUMEHATh €ro MpU pelieHUH
3a/1ad4;

BJIQ/IETh NOHATUSIMHU I1epBO0Opa3zHas QyHKIUs, ONIpeAeTICHHBIA HHTETpall;

npUMEHsTh TeopeMy HproToHa—JIeliOHMIIa 1 ee creACTBUS IS pelIeHUs 3a/1ad.

B nosceonesnoti scuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

peliaTh NPUKIIAJHBIC 3aa4U U3 6I/IOHOFI/II/I, (1)I/I3I/IKI/I, XUMHHU, SKOHOMUKHU U APYTHUX IPEIAMCTOB,
CBS3aHHBIC C UCCIICAOBAHUEM XAPAKTCPUCTUK ITPOLCCCOB;
HHTCPHIPCTUPOBATH IMMOJTYYCHHBIC PC3YJIbTATHI

CraTncTHKA M TeOpHs BEPOSITHOCTEH, JIOTHKA 1 KOMOMHATOPUKA

OnepupoBaTb OCHOBHBIMU ONUCATEIbHBIMHU XapaKTEPUCTUKAMU YHUCIOBOrO HabOpa, MOHATHEM
reHepajibHasi COBOKYITHOCTh M BBIOOPKOH U3 Hee;

ONEepUpOBATh MOHATUSAMH: YacCTOTa M BEPOSTHOCTb COOBITHA, CyMMa U IPOHM3BEACHUE
BEPOSTHOCTEH, BBIYUCIISATH BEPOSATHOCTH COOBITHI Ha OCHOBE I0JICUETa YUCIIA HCXO/IOB;

BJIa/IETh OCHOBHBIMU MOHATUSMU KOMOWHATOPUKU U YMETh UX MPUMEHSATH MPU PELICHUH 3a/1a4;
UMETh MPEJCTaBlIeHnE 00 OCHOBaX TEOPUHU BEPOSTHOCTEH;

UMETh TpEACTAaBIEHHE O JUCKPETHBIX M HENPEpBIBHBIX CIy4YallHBIX BEIMYMHAX U
pacnpeneneHusax, 0 He3aBUCUMOCTH CIIy4aliHbIX BEJIMYNH;

UMETh MPEJCTAaBIEHNE O MAaTEMAaTUUECKOM OXKUAAHUM U JUCTIEPCUH CIIyYalHbIX BEJIHYNH;
MUMETh MPEJCTABIEHNE O COBMECTHBIX PACHPE/IEIICHUSIX CIy4YallHbIX BEJIMYUH;

MOHMMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOIO METO/1a U3MEPEHHSI BEPOSITHOCTEM;
UMETh TPEACTAaBIEHHE O HOPMAJIbHOM  paCHpelesieHHd M TNpUMEpax  HOPMAaJbHO
pacrpezieIeHHbIX CIIy4allHbIX BEJMYMH;

MMETH MPECTABIEHUE O KOPPEIALUH CIydailHbIX BEJIUYHUH.
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B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIYHCIIATH HJIA OIIEHUBATH BEPOSTHOCTH COOBITHI B pealbHOM KU3HU;
BBIOMpATh METOBI TIOJXOSIIET0 MPEICTABICHHS U 00paObOTKH JaHHBIX

TekcToBbl€e 3a1a4H

Pewate pa3Hble 3a1a4 NOBBILIEHHON TPYAHOCTH;

aQHAIM3UPOBATh YCJIOBHE 3a/ayd, BBHIOMPATh ONTHMAJIbHBIM METOJ pEIIeHUs 3a/ayH,
paccMaTpuBasl pa3jauyHbIe METObL;

CTPOUTh MOJEIb PEUICHMs 3a/add, IPOBOAMTH JOKA3aTEJbHBIE PACCYKIEHUS NPU PELICHUU
3a/1a4u;

peliath 3a1a4yu, TpeOyrolue nepedopa BapuaHTOB, IPOBEPKH YCIOBHIA, BBIOOpA ONTHUMAILHOTO
pe3ynbTara;

QHAIN3UPOBATh M HMHTEPIPETUPOBATH IOJYyYEHHBIE PELICHUS B KOHTEKCTE YCJIOBUS 3a/ayM,
BbIOUpATh pElICHUs, HE POTHUBOPEYALIIE KOHTEKCTY;

NEepeBOJIUTh MpPHU PEHICHWH 3aJadd HMH(OpMAIMIO W3 OJHOW (OPMBI 3alUCH B JIPYTYIO,
UCTIONB3YS MPU HEOOXOIMMOCTH CXEMBI, TaOIHIIbI, TPAapUKH, THATPAMMBI.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

pelaThb NPAKTHYCCKUC 3ada4YU U 3aa41 U3 APYTUX IMPEAMCTOB

I'eomerpus

Bianers reoMeTpuyecKUMU MOHATUSAMHU MPU PEUICHUU 3a/a4 M MPOBEACHUU MaTEMaTHUYECKUX
pacCyXIEHUM;

CaMOCTOSITEIILHO (POPMYITUPOBATEH OMPEIEICHHUS TEOMETPUUISCKUX (DPUTYp, BBIABUTATH THIIOTE3BI
0 HOBBIX CBOWCTBax W MPU3HAKAX I'€OMETPUYECKHX (DUTYp U 0OOCHOBHIBATH WIIM OIPOBEPIaTh
uX, 0000IIaTh UM KOHKPETU3UPOBATh PE3yJbTaThl Ha HOBBIX Kiaccax (puryp, mIpoBOAWUTH B
HECJIOKHBIX CITy4asX KJIacCU(UKAIMIO PUTYp TIO Pa3IMIHBIM OCHOBAHHSIM,

UCCIIEIOBATh YEpPTEXKH, BKIOYas KOMOWHAIMu (GUryp, HU3BIEKaTh, HMHTEPIPETUPOBATH H
peoOpa3oBLIBATh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexkax;

peuath 3aJa4yd reOMETPUYECKOr0 COJICpKaHMs, B TOM YHCJIE B CHUTYalUSX, KOTJa ajJrOpUTM
pellleHusT He CJeAyeT SBHO W3 YCIOBHS, BBINONHATH HEOOXOAMMBIE IS DPELICHUS 3aJadu
JIOTIOJTHUTEILHBIE TTIOCTPOEHUS, UCCIIE0BAaTh BO3MOXKHOCTh MPUMEHEHUSI TeopeM U (OpMYJT JTst
peleHus 3a1ay;

yMeTh (HOPMYITUPOBATh U TI0KA3bIBATh TEOMETPUUECKUE YTBEPIKICHHUS;

BJIAJICTh MOHATUAMU CTEPEOMETPUHN: MPU3MA, MAPAIIIETEIUTIE, MTUPAMUIA, TETPASAP;

MMETh TMpeACTaBICHUsI 00 aKCHOMAaX CTEPEOMETPUU U CIEACTBUSX M3 HUX M YMETh MPUMEHATH
UX IIPU PEUIEHUU 3a/a4;

YMETh CTPOUTH CEUYEHHS MHOTOTPAHHUKOB C MCIOJIb30BAHUEM pAa3JIMYHBIX METOJOB, B TOM
YyHCIie 1 METOJIa CIIeAO0B;

MMETh MPECTABICHUE O CKPEIIMBAIOIIMXCSA MPSIMBIX B POCTPAHCTBE U YMETh HAXOAUTH YroJl U
paccTOsIHUE MEXKly HUMH;

MIPUMEHATH TEOPEMBI O MAPAJUICTBHOCTH MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE IIPU PEILICHUU
3ajad;

YMETh IPUMEHSTH MapaieTbHOE IPOSKTHPOBAHUE TSI H300pakeHus Quryp;

YMETh PUMEHATH NEPIEHAUKYIISIPHOCTH IPSIMOM U IJIOCKOCTH IPH PELICHUH 33134,

BJIAJICTh IOHATHSAMU OPTOrOHAJIBHOE IPOECKTUPOBAHUE, HAKJIOHHBIE U UX IPOEKLUUH, YMETh
MIPUMEHSATH TEOPEMY O TPEX MEPIEHAUKYISAPAX IIPU PELIEHUHN 3aaY;

BIIAJICTh TOHSTHSAMHU PACCTOSHUE MEXAY (DUTypamMH B MPOCTPAHCTBE, OOIIMI MEPIICHIUKYIISP
JIBYX CKPEIIMBAIOMINXCS MPSAMBIX U YMETh PUMEHATH UX MPU PEIICHUH 3a]1a4;

BJIAJICTh MOHATHUEM YrOJI MEXAY NPSAMON U TUIOCKOCTBIO U YMETh IIPUMEHSATh €r0 MPU PELICHUN
3ajad;

BJIAJICTh TOHATUSIMHU JIBYTPAHHBIA YIrOJI, YroJl MEXIY IUIOCKOCTSIMU, MEPIEeHANKYISIPHbIE
MJIOCKOCTH M YMETh IPUMEHSThH UX NIPU PEIICHUU 3a/1a4;
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— BJAJETh NOHATHUSIMH MPU3Ma, MapauIeNenuIe] U MPUMEHITh CBOMCTBA MapalleNienumneaa mpu
pCIIIeHUH 33]1aY;

—  BJIJIETh TIOHATHUEM IPSIMOYTOJLHBIN MapalIeNeUIIe]] ¥ IPUMEHSITh €T0 MPH PEIICHUN 33]1aY;

— BJAJETh MOHSATUSAMHU MHPAMUIA, BUIBI MTUPAMHUI, SJICMECHTHI MPABUIHLHOW MUPAMUILI U YMETh
MPUMEHSITh UX TPU PEUICHUH 3a/1a4;

— HMMETh MPEJCTaBICHUE O TeopeMe Ditiepa, MPaBUIbHBIX MHOTOIPaHHUKAX

— BJIAJICTh NMOHATHEM IUIOIIAIN MOBEPXHOCTEH MHOTOIPAaHHHUKOB W YMETh HPHMEHSATH €ro Ipu
pCIIICHUH 33]1aY;

— BJAJIETh TMOHATUSAMHU Tella BpamleHus (MUIUHAP, KOHYC, map U cdepa), uX CCUCHUS U YMETh
MPUMEHSITH UX TPU PEIICHUH 3a/1a4;

— BIJIQJICTh MOHATHSAMH KacaTeIbHbIC MPSAMBIC U IUNIOCKOCTH M YMETh HPUMEHATh MX IHPU PEIICHHH
3a/a4;

— WMETh NPEJCTABICHHUS O BIUCAHHBIX W OMHUCAHHBIX cdepax M yMeTh NPHUMEHATh HMX IPHU
pCIIICHUH 33]1aY;

— BJIAJIETh MOHATUSAMHU 00BEM, OOBEMBI MHOTOTPAHHHWKOB, TEJ BPAIICHUS U MPUMEHSTh HX TPU
pEIICHUH 33]1aY;

— HMETh MPEJCTABJICHUE O Pa3BepTKE MWIMHIPA U KOHYCA, IJIONIAH TOBEPXHOCTH IMIUHIPA U
KOHYCa, YMETh IIPUMEHSITh UX MIPU PEIICHUH 3a/1a4;

— HWMETh MPEJICTABICHHUE O TUIOIIATU CPEPhl M YMETh MPUMEHSTH €T0 MPHU PEIICHUH 33]1a4,

— yYMETh peniaTh 3a/1a4u Ha KOMOWHAIIMM MHOTOTPaHHUKOB U TEJl BPAILICHUS;

— WMETh TPEACTABIICHUE O TOJ00MU B MPOCTPAHCTBE W yYMETh pEIIaTh 3aJadyd Ha OTHOIICHHE
00BEMOB U IJIOLIA/ICH MOBEPXHOCTEN MOTOOHBIX (QUTYD.

B nosceonesnotl scuznu u npu uzyuerHuu opyaux npeomemos:

— COCTaBJISTH C UCIOJIH30BAHUEM CBOMCTB I'€OMETPUUYCCKUX (PUTYp MATEMAaTUYCCKUE MOJCTH IS
pellleHus 3a7ad MPaKTHYECKOro XapakTepa M 3aJa4 M3 CMEKHBIX IUCIMILIAH, HCCIICI0BATh
MOJTyYECHHBIC MOJICTTH i HUHTEPIPETUPOBATE PE3YIIhTAT

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

— Bnanmets NOHATHSIMH BEKTOPHI U MIX KOOPMHATHI;

— YMETh BBINIOJHITH ONIEPAIlliU HaJl BEKTOPAMH,

—  HCIOJBh30BaTh CKAISIPHOE MTPOU3BEICHUE BEKTOPOB MPH PEIICHUN 33]1aY;

— TIPUMEHATH ypaBHEHHUE TUIOCKOCTH, (OPMYITy pacCTOSHUS MEXIy TOYKaMHU, ypaBHEHHUE CQepbl
IIPH PEIICHUU 33]1aY;

— TPUMEHSATH BEKTOPHI K METOJI KOOPJMHAT B MIPOCTPAHCTBE MIPH PEIICHUH 3a1a4

HcTopusi MaTeMaTHKHU

— Hwmetsb npeacTaBieHne 0 BKIIAA€ BHAAOIIUXCS MATEMAaTUKOB B Pa3BUTHE HAYKH,

— TIOHMMAaTh POJIb MaTeMaTHKHU B pa3BUTHH Poccuu

Metoabl MAaTEMATUKH

— Hcmone30BaTh OCHOBHBIC METOJIBI JIOKA3aTENIbCTBA, MPOBOIUTH JOKA3aTEIIBCTBO W BBITIONHSTH
OIIPOBEPIKEHUE;

— TPUMEHSTH OCHOBHBIE METO/IbI PEIICHHSI MAaTEMAaTUIECKUX 3a/1aY;

— Ha OCHOBE MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TMPHUPOJE XapaKTepH30BaTh KpacoTy H
COBEPILIEHCTBO OKPY>KAIOIIETO MUPA U MPOU3BEICHHUI NCKYCCTBA,;

— TIPUMEHSTH MPOCTSHIITUE MPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI
MIPU PEIIeHNH MaTeMaTHYECKUX 3aj1ay;

— TIOJNB30BAThCS TPHUKIAJHBIMA IPOrpaMMaMH W TMPOTPaMMaMH CHUMBOJIBHBIX BBIYUCIICHHHA IS
HCCIIEIOBAHUS MATEMATHUECKAX OOBEKTOB
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2. CTPYKTYPA YYEBHOI'O ITIPEAMETA

Z[I/ICI_[I/IHJ'II/IHa HU3Yy4acTCd B TCUCHUE IBYX CEMCCTPOB.

OOmast TpyI0EMKOCTh TUCHUILIMHBI COCTABIsET 255 wacoB. VX pacnpeneneHue Mo BUAaM

paboT MpeACTaBICHO B TaOIHIIE:

Buabl yueOHbIX 3aHaTHA M padoTel | TpyaoemkocTs 1 cemectp 2 ceMmecTp
00y4arIMuXCs BCEro, 4ac
OO01ast TPY10€eMKOCTh Y4eOHOT0 255 108 147
npeaMera
O0beM padoThI 00YYAIOIINXCH BO 156/20 72/12 84/8
B3aHMO/IeiiCTBHH C MTPENoiaBaTeIeM
10 BHIaM y4eOHbIX 3aHATHI
(Bcero), B T.4.:
JICKIIUU - - -
71a00paTOPHBIE 3aHATHS - - -
NPaKTUYECKHE 3aHATUS / YPOK 156/20 72/12 84/8
94achl Ha KOHTPOJIbHYIO paboTy -/- -/- -/-
CamocTosiTeJIbHasi paGoTa 98/235 36/96 62/139
Yacebl HAa HIK3aMeH -/- -/- -/-
Koncynbranus 1/- -/- 1/-
IIpomexxyTouHasi aTTecTaus KOHTPOJIbHAsI IK3aMeH
pabora

* Tlpumevanue: -/ - COOTBETCTBEHHO /151 OYHOU (OPMbI 00yUeHUs/ 3a09HON (POPMbI O0YICHUSI




3. COAEP) KAHUME YYEBHOI'O IPEJJMETA U TEMATHYECKOE IINTAHUPOBAHUE

Buabl yue6Hoii padoThl DopMbI
Pabora Bo TeKy1Ler
B3aMMO/EHCTBHH C 0
npenojasareyem * KOHTPOJI
perton Camocro P
ILlnanupyemsbie i
HaumeHnoBanue pasaeiioB, TemM ATEeJbHA
npeJaMeTHbIE (HauMeH
Conep:xanue yueOHOro MaTepuaJia IpakTuu |
pe3yJIbTaThl I 5 oBaHMe
eKLH eCcKHue padora,
OLICHOYH
H, 4yac | 3aHsTHsA/ gac
OK, Jac oro
YPOK, CpeacTB
a)
1 cemecTp
Pa3nen 1. Anre6pa u Hayajia aHau3a
cOpMHPOBAHHO Tema 1. [leficTBUTEIbHbIE YHCJIA - 10/1 5/11 Perrenne
CTb = IIPaKTUY
. IIpakTnueckoe 3ansaTue 1. Llensie n paunonanbuble yncna. [lonstue neiicTBUTENLHOTO
MOHATUHHOTO €CKHUX
yucia. beckoneuHo yObIBaromias reomeTpuueckas nporpeccusi. @opmyna cyMMBl
amnmnapara 1o . . 3a1ad.

P 0eCcKOHEYHO-yObIBaIOIE reOMETPUUECKON IPOrPEecCUu A
OCHOBHBIM Brimosnn
paszenam Kypca HpaKTI/I‘IeCKOC 3aHATHE 2. ApI/I(l)MeTI/ILIeCKI/Iﬁ KOpCHb HaTypaHBHOﬁ CTCIICHU. eHue
MAaTeMaTHKH; N3Bnedenne kopHs n-oit crenenn. CBOMCTBA apu(METHUECKOTO KOPHS HAaTypaJTbHON U3
3HAHUU CTCIICHU.

OCHOBHBIX IMpakTuyeckoe 3anaTue 3. CTEneHb ¢ pallMOHATBHBIM MOKa3ateneM. CBOWCTBA CTETICHH

TeopeM, GopMyI | ¢ palMOHAIILHBEIM [TOKa3aTeNEM.

U YMEHUS UX _ _

I[PUMEHSTS; HpaKTuquKvoe 3ansaTHe 4. CTeneHb ¢ AeUCTBUTENBHBIM NTOKa3aTenemM. CBONCTBA

yMeHHs CTENEHHU C AEUCTBUTEIbHBIM IIOKA3aTENIEM.

AOKa3bIBaTh IIpakTnyeckoe 3ansitue S. CTeneHb ¢ pallMOHATIBHBIM U ACHCTBUTEIbHBIM I10KA3aTEIIEM.

TEOPEMBI U

HaxOJUTh Tema 2. Ctenennasi pyHkuus - 6/1 3/1 YcrHbII
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

HECTaH/IapTHBIC
CII0COOBI
pelIeHus 3314,
BJIaJICHHE
METOJaMH
JI0KA3aTEIbCTB U
QJIITOPUTMOB
pelIeHus;
YMEHHE UX
MIPUMEHSITD,
MIPOBOINTH
JIOKa3aTeIbHbIE
paccyXJICHHS B
XO/JIe pelIeHHs
3a/1ad4;

BIIaJEHHE
CTaHJIAPTHBIMU
npreMaMu
pelreHus
paIoHaIbHBIX
u
UppalMOHATLHBI
X,

Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aHMO/IEHCTBHH C 0
npenojasareyuem * Camocro | KOHTPOT
HaumenoBaHue pazaesios, TeMm SITeJIbHA (Ha::MeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A OBAHIE
Jlexkuu ecKue padora,
OLICHOYH
H, Yyac | 3aHATHA/ yac oro
YPOK, 4ac epencts
a)
IIpakTuyeckoe 3ansitue 6. Crenennas GyHkiys, ee cBoiicTBa. ['paduk crenenHon orpoc.
¢bynkun. BzaumHo o6paTHbie QYHKIUH. Pemenue
MIpaKTUy
€CKUX
IIpakTHyeckoe 3aHsATHE 7. PABHOCWIBHBIE YPABHEHUS U HEPABEHCTBA 3a1au.
IIpakTuyeckoe 3ansaTHe 8. VppauroHnansHble ypaBHeHUs. MppanuoHaibHbIe
HEPAaBEHCTBA.
Tema 3. Iloka3zarenbHas GyHKIHUSA - 6/1 3/9 Perrenne
IIpakTnueckoe 3ansiTue 9. [lokazatenpHas QyHkIus, e€ cBoiicTBa. I'padux paKTU4
MOKa3aTeabHON (QYHKIUH. €CKHUX
3azad.

HpaKanecxoe 3ansaTue 10. Iloxa3arennHeIe YpaBHCHUH. ITokazaTenpHbIE HCPAaBCHCTBA.

HpaKanecxoe 3ansaTue 10. Iloka3arenbHbIe YpaBHCHUH. ITokazaTenpHbIE HCPaBCHCTBA.
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

IIOKa3aTCJIbHbBIX,
CTENEHHBIX,
TPUTOHOMETPUY
€CKHX
YpaBHEHUU U
HEPABEHCTB, UX
CUCTEM;
HCIIOJIb30BAHUE
T'OTOBBIX
KOMIIBIOTEPHBIX
IporpamMm, B
TOM YHUCIIE IS
IIOMCKA IIyTH
peLeHus u
WJUTFOCTpaIuu
peLeHus
YpPaBHEHUU U
HEpPABEHCTB.

Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaasareneM * CaMocTo KOHTPOJI
HanmeHnoBaHue pa3aesioB, TeM ATEJIbHA i
Conep:xanue y4eOHOro MaTepuaa pakTuya A (naumen
Jlexknu ecKHe pabora, OBAHHE
M, 9ac | 3aHATHS/ qgac i
oro
YPOK, 4ac epencts
a)
Tema 4. Jlorapudpmuveckas GyHkuusi - 8/1 4/11 VeTHbIH
IIpakTuyeckoe 3ansaTue 12. Jlorapudmel. [Tonsrue norapudma. CroiicTBa orapupmos. OIIpOC.
Pemenne
MpaKkTH4
IMpakTuyeckoe 3anaTue 13. Jlorapupmuueckas Gynkius. CpoiicTBa TorapupmMuaeckoit CCKUX
¢bynaxun. ['padux morapudmudeckoit GyHKITUH. 3a1a4.
Tectupo
BaHME.
IIpakTuueckoe 3ansaTue 14. Jlorapudmuueckue ypaBHeHus. PaBHOCHIIbHBIE
norapuMuUecKre ypaBHeHU. MeTo bl penieHus JJorapuhMUIeckuX ypaBHEHUH.
IIpakTuueckoe 3ansaTue 15. Jlorapudmuueckue HepaBeHCTBA. PaBHOCHIIEHBIE
nmorapuMudecKkue HepaBeHCTBA. MeToIbl peneHus TIOTapu(PMUIECKUX HEPABEHCTB.
Tema S. Tpuronomerpuueckue GopmyJibl - 8/2 4/11 Pemmenue
IIpakTuyeckoe 3ansaTue 16. Paguannas Mepa yria. [IoBopoT TOUkM BOKpYT Havaia IIPaKTU4
koopauHat. KoopanHatel TOUkM OKpy:kHOCTH. OTpeieieHre CUHYca, KOCUHYca 1 €CKHX
TaHTeHCa yrja. 3HaKW CUHYCa, KOCUHYCa W TaHT€HCa yTJia. 3aBUCUMOCTh MEXITY 3ajad.

CHUHYCOM, KOCUHYCOM U TAHI'CHCOM OJITHOI'O U TOI'O K€ YyTJIia.

IIpakTunyeckoe 3ansitue 17. Tpuronomerpuueckue ToxaecTsa. CrocoObl
Jl0Ka3arenbcTBa ToxaecTB. [IpeoOpa3oBanue TOXIECTB.
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aHMO/IEHCTBHH C 0
npenojasareyuem * Camocro | KOHTPOT
HaumenoBaHue pazaesios, TeMm SITeJIbHA (Ha::MeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A OBAHME
Jlexkuu ecKue padora,
OLICHOYH
H, Yyac | 3aHATHA/ yac oro
YPOK, 4ac epencTs
a)
IIpakTnueckoe 3ansaTHe 18. CuHyC, KOCUHYC U TaHT'€HC yIi10B. @OPMYJIbl CIOKEHUS.
CuHyC, KOCUHYC M TaHT€HC JBOMHOTO yria. @opmyssl IBOMHOIO yria.
IIpakTnueckoe 3ansaTHe 19. CUHYC, KOCUHYC U TAaHI'€HC IOJOBUHHOIO yria. @opmyJisl
npusegeHua. CyMMa U pa3HOCTh cuHycoB. CymMMa M pa3HOCTb KOCUHYCOB.

Tema 6. TpuronomerpuyecKkne ypaBHeHUsl H HEPaBEHCTBA - 12/2 6/17 YcTHbIN
IIpakTnyeckoe 3anaTue 20. [Ipocreiimme TPUroHOMETPUUECKNE YPABHEHUS COS X = a. ornpoc.
Apkkocunyc uucna. Pelienre ypaBHeHUN BUIa: COSX=4a. Pemenue

paKTH4
€CKUX
IIpakTnueckoe 3ansitue 21. [Ipocreiiye TpPUroHOMETpUYECKUE YPaBHEHUS sin X = a. 3azay.
Apxkcunyc yncina. Pemienne ypaBHeHul Buaa: sinx=a. Oruer
IIpakTuyeckoe 3ansaTue 22. [Ipocreiimme TPUrOHOMETPUUECKHUE YPAaBHEHUS tg X = a. 1o
ApkranreHc uncia. PenieHne ypaBHeHui Bujia: tgx=a. HpaKTH4
IIpakTHyeckoe 3anATHE 23. PenieHne TPUrOHOMETPUYECKUX YPABHEHUM CBOJSAIINXCS, K nggle

KBaApPaTHLIM, 3aMCHA ICPEMCHHBIX.

IIpakTnuyeckoe 3ansitue 24. YpaBHenue asinx+bcosx=0. YpaBHeHus1, pemaembie
pas3oKeHUueM JIEBON 4aCTH Ha MHOXKHTEIH.

IIpakTuyeckoe 3ansiTue 25. TpuronoMeTpuueckoe HEPABEHCTBO. AJITOPUTM PEILICHHUS.

Perienue TpUroHOMETPHUUECKUX HEPABEHCTB PA3IMYHBIMH CIIOCOOaMHU
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

HaumeHoBaHue pa3jieiioB, TeM
Conep:xanue yueOHOIro MaTepuaJia

Buabl yueOHoii padboThl

Paobora BO
B3aMMOJIEHCTBHH C
npenojaasareneM *

Jleknu
H, 9ac

pakTuya
ecKHe

3aHATHA/

YPOK, 4ac

Camocto
siTeJIbHA
s
pabora,
qac

DopMbI
TeKyuer
0
KOHTPOJI
|
(HauMeH
oBaHMe
OLICHOYH
oro
CpeacTB

a)

Tema 7. Tpuronomerpuyeckue pyHKuuu

IIpakTuueckoe 3ansaTue 26. O6nacTh onpeAeneHUs 1 MHOXECTBO 3HAYCHHM
TPUTOHOMETPUUECKUX (YHKIMI. UeTHOCTh, HEYETHOCTD, IEPUOIUYHOCTh
TPUTOHOMETPUUECKUX (YHKIIHA.

IIpakTnuyeckoe 3ansiTue 27. CBoiicTBa pyHKIMHU y=cosX U ee rpaduk. CBoiicTBa
¢byHkIMM y=sinx u ee rpaguk. CoiicTBa QyHKIUU y=tgXx u ee rpapuk. O6paTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIUH.

4/1

2/5

YcrHbIi
orpoc.
Pemenne
MpaKkTH4
€CKUX
3aja4.
Bremomaa
eHUEe
N3

c(OpMUPOBAHHO
CTh
MpEICTaBICHUI
00  OCHOBHBIX
IIOHATUAX
MaTeMaTH4eCKO
ro aHajgu3a U ux
CBOICTBaAX,

Tema 8. [IlpousBoanas

IIpakTuyeckoe 3ansitue 28. Ilpoussoanas. [IpousBoanas creneHHON QyHKIUH.
[IpaBuna quddepenunpoBanus.

IIpakTuyeckoe 3ansaTue 29. [IpousBoansie rnemenTapHbix GyHKu. [IponsBoaHas

CJIO’KHOW (DYHKIIHU.

6/1

3/9

VcTHBII
OIpoc.
Tectupo
BaHUE
Pemenne
paKkTu4
€CKHX
3ajad4.
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojasareyuem * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HaumenoBaHue pazaesios, TeMm ATeJIbHA
npeaMeTHbIe (HanMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yJibTaThl oBaHMe
Jlekun ecKue padora,
OLICHOYH
M, yac | 3aHATHA/ qac
OK, 4ac oro
YporK, cpeacTB
a)
BJIaJICHHE IIpakTuyeckoe 3anaTue 30. ['eoMmeTprudecKuii CMBICI IPOU3BOTHOM. Otuer
yMEHHUEM o
XapaKTepu30BaT MPAKTUY
b MOBE/ICHUE €CKUM
GbyHKIUH, pabotam
UCIIOJIb30BaHUE Tema 9. IlIpuMeHeHne NPOU3BOJHON K MCCJIEI0BAHUI0 QYHKIUIH - 12/2 6/16 Pemenue
MOJTYYEHHBIX IIpakTnueckoe 3ansaTue 31. Bo3pactanue u yObiBaHuE QYHKIIMH IIpaKTHY
3HAaHUU TUTS €CKUX
OINHCaHUSA u 3ajad.
aHajan3a IIpakTuyeckoe 3ansaTue 32. DKCTpeMyMbl QYHKIIUU Brimonu
peasbHbIX eHue
3aBUCHMOCTEH; _ 3
IIpakTnueckoe 3ansitue 33. [lpumeHeHne NPOU3BOAHOM K MOCTPOEHUIO Tpa(UKOB
GyHKIHU.
IIpakTnyeckoe 3ansitue 34. Hanbombiee 1 HauMeHbIIee 3HAaYEHUS QYHKIUU
IIpakTnueckoe 3ansaTHe 35. BoimykinocTs rpaguka GyHKIUU, TOUKH I1eperuoda.
IIpakTuyeckoe 3ansaTue 36. [loaroToBka kK KOHTPOJIBHOM padboTe
| HUTOTI'O 3a 1 cemecTp - 72/12 36/96
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaasareneM * KOHTPOJI
penot CamocTto P
Ilnanupyembie s
HanmeHnoBaHue pa3aesioB, TeM SITeJIbHA
npeaMeTHbIe (HauMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yabTarThl OBaHHUe
Jlekun ecKue padora,
OLIEHOYH
M, yac | 3aHATHA/ qac
0K, Yac oro
YporK, cpeacTB
a)
2 cemecTp
Pazgen 1. AnreOpa u Hayasia anajamn3a (MPoJaoJIKeHHe)
c(OpMHPOBAHHO Tema 10. [TepBoodpa3Has - 6/1 4/10 Y CTHBI#H
CTh o onpoc
. | [IpakTnueckoe 3anaTue 1. IleppooOpa3znas. Ilnomans KpuBoJIMHEHHON Tpaneuuu u
[IpECTaBICHUI Tectupo
MHTErpaJl. Bernciienne nHTerpaios
00  OCHOBHBIX BaHHE
MOHSTHSAX, Pemenne
Usesx u | [IpakTHdeckoe 3aHATHE 2. Briunciaenue naTerpanos. Beiuncnenue miomanei ¢ HpaKTHY
METOaax MMOMOIIBIO UHTETPAJIOB. ECKHX
MaTeMaTH4ecKo 3azay.
ro aHajau3a

IIpakTnueckoe 3ansaTue 3. [IpruMeHeHne NponU3BOAHON U UHTErpaia K pelIeHUIO

MPaKTUYCCKUX 3aaa4d
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaasareneM * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HanmeHnoBaHue pa3aesioB, TeM SITeJIbHA
npeaMeTHbIe (HauMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yabTarThl OBaHHUe
Jlexkuu ecKue padora,
OLIEHOYH
M, yac | 3aHATHA/ qac
0K, Yac oro
YporK, cpeacTB
a)
c(hOpMUPOBAHHO Tema 11. Di1eMeHTHI KOMOUHATOPHUKH - 4/0,5 4/6 YcrHbrit
CTh _ | Hpaxkruyeckoe 3ausiTue 4. [Ipasuio npoussenenust. [lepecranoBku. Pasmemenns onpoc
MPEACTABICHUN 5 . Pemntenue
0 Tpomeccax u IIpakTuyeckoe 3ansaTne 5. Coueranus u ux cBoricrea. bunom HrroTona MpaKTHY
SIBJICHUSIX, €CKHX
HMMEIOIINX 3azay.
BEPOATHOCTHBIN
XapakTep, 0
CTATUCTHYECKUX Tema 12. DiieMeHTHI TeopuH BeposATHOCTeH. CTaTHCTHKA - 6/1 4/10 Pemenue
3akoHoMepHocT | IIpakTuyeckoe 3aHaTHE 6. CoObrTusi. KomOunarus coosituii. [IpoTrBomnonoxuoe MPaKTU4
X B peanbHOM | COObITHE. BepoAaTHOCTE cOObITHSA. ClI0KEHHE BEPOATHOCTEN €CKHX
. 9.
MHPE, 00 IMpakTuyeckoe 3auaTue 7. HezaBrucumele cOObITHS. Y MHOKEHUE BEPOSITHOCTEH safia
OCHOBHBIX
OHATHSIX Craructuueckasi BEpOSITHOCTh
DIIEMEHTAPHOM IIpakTHyeckoe 3anaTHe 8. CiryqaiiHble BeIMUnHbL. Pemenne 3agad rno teme
TEOpPUHU «CTaTucTuka»
BEpPOSITHOCTEM;
YMEHUHI
HaxOJIUTh u
OLICHUBATh
BEPOSITHOCTH
HACTYIUICHUS

cOOBITHI B
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojasareyuem * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HaumenoBaHue pazaesios, TeMm SITeJIbHA
npeaMeTHbIe (HauMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yabTarThl OBaHHUe
Jlekun ecKue padora,
OLICHOYH
M, yac | 3aHATHA/ qac
OK, 4ac oro
YporK, cpeacTB
a)
MPOCTEUIINX
MPaKTUYECKUX
CUTYaLUsAX u
OCHOBHBIE
XapaKTePUCTUKU
CIIy4alHBIX
BEJIMYMH
Paznea 2. 'eomerpus
BJIa/ICHUE Tema 13. Beenenue B crepeomerpuio. IlapansienbHOCTh NPSIMBIX H II0CKOCTE - 18/1 14/30 | Ycrubiid
OCHOBHBIMH IIpakTnyeckoe 3ansaTue 9. [Ipenmer crepeomeTpun. AKCHOMBI CTEPEOMETPHUU. onpoc
NOHATHAMM O | HekoTopble ciencTBUs U3 aKCHOM Pemenue
MIJIOCKUX u MpaKkTU4
IMpaxkTuyeckoe 3ansaTue 10. [TapasensHbie NpsMbie B TPOCTPAHCTBE
MPOCTPAHCTBEHH €CKUX
BIX IIpakTnyeckoe 3anaTue 11. [TapannenbHOCTh NPAMON U MIIOCKOCTH 3azad.
T€OMETPUUYECKA Brimosnn
o IIpakTHyeckoe 3ansaTHe 12. CkpemmBaromuecs NpsMple. YTIIbl ¢ COHAIPABICHHBIMU
X (urypax, ux eHue
ypax, CTOpPOHAMU. YTOJ MEXAY IIPSAMBIMHU.
OCHOBHBIX N3
CBOWCTBAX; IIpakTuyeckoe 3ansaTue 13. [lapannensHocTh miockocTel. CBOKHCTBA MapaieNbHBIX
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

c(OpMHPOBAHHO
CTh YMEHHUSI
pacro3HaBaThb

Ha  YepTrekax,
MOIACIAX u B
peabHOM MUpE

reoMeTpHYECKUE
burypsr;
IpUMEHEHHE
U3YyYEHHBIX
CBOMCTB
reOMETPHUECKU
X duryp wu
bopmyn TUIS
peteHwHst
reOMETPHUECKU

X 3a1a4 U 3a1a4
C MPaKTHYECKUM
CoZIepIKaHUEM,

Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojgaBaresiemM * KOHTPOJI
penon Camocto ﬂp
HanmeHnoBaHue pa3aesioB, TeM siTeJIbHA e
Conep:xanue y4eOHOro MaTepuaa pakTuya A OBAHME
Jlexkuu ecKue padora,
OLIEHOYH
M, yac | 3aHATHA/ qac
0K, 4ac oro
M cpeacTB
a)
IUIOCKOCTEH.
IIpakTnyeckoe 3ansiTue 14. Terpasp.
IIpakTnueckoe 3ansaTue 15. [lapamnenenunen.
IIpakTuyeckoe 3anaTHe 16. 3a1a4n HA TOCTPOEHUE CEUCHHUIA.
IIpakTyeckoe 3ansaTue 17. ColicTBa napajuieaenunena.
Tema 14. IlepneHTUKYJISIPHOCTHh MPSIMBIX U IJIOCKOCTEI - 30/2 20/50 | YcrHbri
onpoc
IIpakTuyeckoe 3ansaTue 18. [lepnenaukynsapHbie NpsiMbIe B MPOCTPAHCTBE. T
€CTUPO
IpakTuyeckoe 3anaTue 19. [Ipu3Hak neprneHIUKyIIPHOCTH MPSIMON U TIIOCKOCTH. BaHHUE
Ipakruyeckoe 3anstue 20. Teopema o npsAMOH, NEPIIEHANKYIAPHOMN K INIOCKOCTH. Pemenne
MpaKkTU4
IpakTuyeckoe 3ansaTne 21. PaccTosiHuE OT TOUYKH A0 MIOCKOCTH. Teopema o Tpex ECKHX
MePIEHIUKYISIpax. 3a1a4.
IIpakTuyeckoe 3ansiTHe 22. Yroa Mexay NpsiMON U MIOCKOCTHIO Boimons
eHue
IIpakTuyeckoe 3ansaTue 23. Pemenue 3agau 113

IIpakTnyeckoe 3ansiTue 24. /[ByrpanHbiii yroia

IIpakTnyeckoe 3ansaTHe 25. [Ipu3Hak NepneHUKYISPHOCTH ABYX IUNIOCKOCTEMH.
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaasareneM * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HanmeHnoBaHue pa3aesioB, TeM SITeJIbHA
npeaMeTHbIe (HauMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yabTarThl OBaHHUe
Jlekun ecKue padora,
OLICHOYH
M, yac | 3aHATHA/ qac
OK, Yac oro
YporK, cpeacTB
a)
IIpakTnueckoe 3ansaTHe 26. [IpsMoyronbHbIi napaieaenune
IIpakTnyeckoe 3ansaTue 27. [lonsTue MHOrorpaHHuKa
IIpakTnueckoe 3ansaTue 28. [Ipuzma. [lnomans NOBEpXHOCTH PU3MBI
IIpakTuyeckoe 3ansaTue 29. [lupamuga
IIpakTnyeckoe 3anaTue 30. [IpaBunbHas nupamuaa. Pemenne 3anad.
IIpakTuyeckoe 3ansaTue 31. Yceuennas nupamuaa. [nomanb moBepXHOCTH YCEUEHHOM
MMUPAMU/IBI.
IIpakTnueckoe 3ansaTue 32. Cummerpus B npoctpaHcTie. [IoHsATHE MpaBUIBLHOTO
MHOT'OTPaHHUKA.
BIIQJICHUE Tema 15. BekTOpbI B IPOCTPAHCTBE - 4/0,5 4/6 YcTHbIH
OCHOBHBIMH IIpakTuyeckoe 3ansitue 33. [lonsTue BekTopa B npocTpancTBe Cll0KEHUE U BBIYUTAHUE onpoc
IOHATUAMM O | BEKTOPOB. YMHOKE€HHE BEKTOpa Ha uucio. [loHsATHEe KOMIanaHapHBIX BEKTOPOB. Pemenue
TJIOCKHUX u | PaznoxxeHne BEKTOpa 1O TPEM HEKOMIUTAHAPHBIM BEKTOPaM. MPaKkTH4
MPOCTPAHCTBEHH €CKHX
BIX 3a/1ay.
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

re€OMETPHUECKU
X ¢urypax, ux
OCHOBHBIX
CBOMCTBAX;
c(OpMHUPOBAHHO
CTb YMEHUS
pacrno3HaBaTh
Ha  YepTexax,
MOJENAX W B
peasbHOM MUpe

reoOMeTPHYECKUE
burypsr;
MIPUMEHEHHE
M3YyYEHHBIX
CBOMCTB
reOMETPHUECKU
X duryp wu
bopmyn ISt
peteHwHst
reOMEeTPHUECKU

X 3a1a4 ¥ 3amay

Buabl yueOHoii padboThl DopMbI
Pabora Bo TeKyuer
B3aMMO/IeliCTBUH C 0
npenojasareyuem * Camocro | KOHTPOT
HaumeHoBaHue pa3jieiioB, TeM SITeJIbHA "
Conep:xanue yueOHOIro MaTepuaJia pakTuya A (:){::r::
Jlexkuu ecKme pabora,
M, yac | 3aHATHA/ qac OUEHOHH
oro
YPOK, 4ac epencts
a)
IIpakTuyeckoe 3ausitue 34. Ilpocteiimme 3amauyu B KOOpAMHATAX. YTOJI MEXKIY
BekTOopaMu. CKalipHOE NpPOU3BEIECHUE BEKTOPOB. OCHOBHBIE CBOWCTBA CKAJSPHOTO
npou3BeieHUs. Beruucienue yriioB Mexay NpSMbIMUA U TUIOCKOCTSIMHU
Tema 16. LHlnauuap, KoHyc, map - 8/1 6/13 YcrHbIT
IpakTuyeckoe 3ansaTue 35. [Tonstue nununapa. [lnomaas NoOBEpXHOCTH UIMHAPA onpoc
Pemenue
MpaKkTU4
IIpakTuyeckoe 3anaTue 36. [lonstue konyca. [1nomane noBepxHOCTH KOHYCA. €CKHX
VYceuennslil koHyc. [1n01aae MOBEpXHOCTH YCEUEHHOIO KOHYCA. 3a7ad4.
Brimosnn
€Hue
IIpakTuueckoe 3ansatue 37. [lonsatue cheprl. YpaBuenue chepsl. Bzaumuoe na3
pacmoyioxeHue chepsl U MIOCKOCTH.
IIpakTnueckoe 3ansaTue 38. [lonstue mapa. [Tnomane cheps! u mapa. Pemenue 3amay.
Tema 17. O0BEMBI Teu - 8/1 6/14 Tectupo
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaaBareJjieMm * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HaumeHoBaHue pa3iesioB, TeM ATeJIbHA
npeAMeTHbIe (HanMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yJibTaThl oBaHMe
Jlekun ecKue padora,
OLICHOYH
M, yac | 3aHATHA/ qac
OK, 4ac oro
YporK, cpeacTB
a)
¢ npakruyeckuM | [IpakTuueckoe 3ansaTue 39. O6beM npsmMoil npuzMel. O0beM HaKJIIOHHON IPU3MBI. BAaHHE
COJIEp>KaHUEM; Pemenue
MPAKTUY
IpakTuyeckoe 3ansaTue 40. O6pem mumHApa. OObEM MUPAMHUIBI E€CKHUX
3azad.
Otuer
IIpakTnuyeckoe 3ansitue 41. O0bem koHyca. O0beM 1mapa. 1o
MPaKTUY
€CKHM
IIpakTnuyeckoe 3ansitue 42. OOBEM IAPOBOr0 CETMEHTA, LIIAPOBOTO CJIOSI U IIAPOBOTO paboTam
cekropa. [lnomans cepbl
HUTOI'O 3a 2 cemecTp 84/8 62/139
BCET'O - 156/20 98/235

* Tlpumeuanue: -/ - COOTBETCTBEHHO JJIsl OUHON (POPMBI 00yUEHHsI/ 3209HOM POPMBI 00yUCHHS
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4. CUCTEMA OLEHKH PE3YJIbTATOB OCBOEHUA YYEBHOI'O IIPEIMETA

OcBoenne yqe6Horo npeaMeETa COIPOBOKAACTCA TCKYIIUM KOHTPOJIEM YCIIEBAEMOCTHU 1 HpOMe)I(YTO‘IHOI;'I aTTecTaluen 06yqa}0umxc;1

@opMbI U KPUTEPHH TEKYLIET0 KOHTPO/IS yCHeBAeMOCTH
(TexHosiornveckasi kaprta ajs cryaearoB OUHOU ®OPMbI OBYYEHMUSA)

@DopMbI TEKYIIET0 KOHTPOJISI KonunuectBo KonuuecTtBo 6amos 3a 1 Makc. BO3M. KOJI-BO
KOHTPOJIBHBIX TOUYCK KOHTp. TOUKY 0ayIoB
1 cemecTp
Pemnenue 3a1a4 Ha MPAKTUYECKUX 3aHATHUSIX 36 1 36
Jlomaniaue WHIUBUAYaTbHBIC 3aJaHUS 3 13 39
YCTHBIN ompoc 5 3 15
TecTtupoBaHue 2 5 10
HToOro nmo aucuunjinge 100 6aay0B
2 cemecTp
Pemenue 3a1au Ha TPAKTUYCCKUX 3aHATHIIX 42 1 42
JlomaiHue WHAMBHIYaTbHBIC 33 JaHHsI 3 10 30
YcTHBIN onpoc 6 3 18
TectupoBanne 2 5 10
HToro no nucuuniube 100 6a110B

@opMBI H KPUTEPHH TEKYLEr0 KOHTPOJISI yCIIeBaeMOCTH
(TexHoJIOrMYecKas KapTa A ctyaeHToB 3SAOUYHOU ®OPMbI OB YUEHU )

®opMBI TEKyIEro KOHTPOJIS

KonuuectBo KOHTPOJIbHBIX

KomnuectBo 0amwios 3a 1

Makc. BO3M. KOJI-BO

TOYEK KOHTp. TOUKY 0aJI0B
1 cemecTp
KonTtponpHas padora 1 60 60
TectupoBanue no temam 1-9 1 40 40
Htoro mo qucnummgae 100 6ass10B
@OpMBI TEKYIIETO KOHTPOJIS KonuuectBo koHTponbHBIX |  KonuyecTBo 6amioB 3a 1 Makec. BO3M. K0JI-BO
TOYEK KOHTp. TOUKY 0a/10B
2 cemecTp
KonTponbHast paboTa npoBepUThH 1 60 60
TectupoBanue nmo temam 10-17 1 40 40
Hroro o nucumIuiviee 100 6a1;10B
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IIkxaJjia oeHKH pe3yIbTATOB 0CBOCHHUSI Y1eOHOI0 npeaMeTa, cC(pOPMHUPOBAHHOCTH Pe3yJIbTATOB 00yUeHH s

®opMma npoBeeHu s

YcaoBus gonmycka

IIxaabl OLEeHKH YPOBHS

NMPOMEKYTOYHOIH copmMupoBaHHOCTH IIkajia olleHKH YPOBHSI OCBOECHHS TUCIHUTIIUHBI
aTTeCTALMH pe3yJabTaToB 00y4eHHs
VYposueBas mikana | 100 Ganbhas | 100 6anpHas 5-OamipHas mKania, Heauddepenuupo
OIICHKU mkana, % mkana, % nuddepeHpoBaHHas BaHHas OIleHKA
KOMITIETEHITUI OIleHKa/0at
KonTposbHas padota (1o JIOTIOPOTOBBII Hxke 61 Hmxke 61 «HEYJIOBIICTBOPUTEIIHHOY HE 3a4YTEHO
pe3yibraTam /2
HaKOITMTEJILHOTO PEHTHHT A, TTOPOTOBBIH 61-85,9 61-69,9 «YAOBIETBOPUTEIILHOY / 3a4TEHO
MUCHMEHHO WIH B opme 3
KOMITBIOTEPHOTO 70-85,9 «xopomoy / 4 3a4TE€HO
JIOITYCKAIOTCS BCE _

TECTUPOBAHUS ) HOBBILIEHHBIN 86-100 86-100 «OTIAMYHO» / 5 3a4TeHO

Dk3ameH (110 pe3ynbTaraM
HaKOMUTEJILHOTO PEeUTHHTa
unu B hopme
KOMIIBIOTEPHOT'O
TECTUPOBAHUS)

CTYACHTHIL




5. METOAUMYECKHUE YKA3AHUA [JISA OBYYAIOIIUXCA IO OCBOEHUIO
YYEBHOI'O IPEJIMETA

5.1. O6mue MeToaHYecKHe PeKOMEHJAIMH 10 OCBOEHHIO Y4YeOHOro mpeaMeTa,
o0pa3oBaTe/ibHbIE TEXHOJIOTHM.

VYuebHbIl npeaMeT peanu3yercss IOCPEICTBOM IPOBEACHMS KOHTAaKTHOW paboThl C
oOy4aromuMucs (BKJIIOYasi MPOBEICHUE TEKYILEro KOHTPOJIS YCHEBAEMOCTH) M HMPOMEXKYTOUHOU
aTTeCTaLlUN.

KonraktHas pabota MOXeT OBITh ayJUTOPHOH, BHEAYAUTOPHOW, a TAKXKE MPOBOAUTHCS B
3JIEKTPOHHOU MH(GOPMAIIMOHHO-00pa3oBaTelibHON cpenie yHuBepceutera (nanee - DMOC). B ciyyae
MIPOBE/ICHUS YaCTH KOHTAaKTHOU pa®oThl o aucuuruimie B SMOC (B COOTBETCTBUU C paCIUCAHUEM
y4eOHBIX 3aHATHH), TPYAOEMKOCTh KOHTakTHOM padora B DUMOC »sKkBUBajeHTHA ayIUTOPHOU
pabore.

[IpenogaBanvie  OUCLUMIUIMHBL ~ BEAETCA €  NPUMEHEHHMEM  CIECAYIOIIMX  BHUJOB
00pa3oBaTEeNbHBIX TEXHOJIOTHIA:

-0aJIJIbHO-PEHTUHIOBasl TEXHOJIOT S OLICHUBAHMS,

- DIICKTPOHHOE OOyUYeHHE;

- pa300p KOHKPETHBIX CUTYaAIUH.

JUisl OLleHKW 3HAHWIA, YMEHHI, HABBIKOB M YPOBHS C(OPMHPOBAHHOCTH KOMIIETCHIHN IO
JUCLUIUIMHE TPUMEHsEeTCs OaUIbHO-PEUTHHIOBAs CHCTEMa KOHTPOJIS M OLEHKH YCIEeBaeMOCTHU
CTYJEHTOB. B OCHOBY Oa/uIbHO-PEUTUHIOBOM CHCTEMBI IOJIOKEHBI MPUHLIMIIBI, B COOTBETCTBUH C
KOTOPBIMH (DOPMUPOBaHME PEUTHUHIA CTYAEHTa OCYLIECTBISIETCS B XOJ€ TEKYIIEro KOHTPOJIS
ycrieBaeMocTi. MakcumalibHOE KoJmaecTBo OaymioB B cemectpe — 100.

[To uroram TekyIed ycleBaeMOCTH CTYICHTY MOKET ObITh BBICTABJIEHA OLEHKAa I10
IIPOMEXYTOUHOM aTTecTaluy B COOTBETCTBUM C HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyneHTam,
HaOpaBIIUM B XOJ€ TEKYIEro KOHTPOJs ycreBaeMocTd Mo aucuuiuimae ot 61 mo 100 GamnoB u
BBITIOJTHUBIIMM BCE 0O0s3aTeNbHbIE BHJIbl 3allNTAHUPOBAHHBIX YYEOHBIX 3aHATUH, MO PELICHUIO
npenojiaBaTenss 0e3 MPOXOXKJIEHHs IPOMEXYTOUYHOM aTTecTalMM BBICTABISIETCS OLIEHKAa B
COOTBETCTBHUH CO IIKAJION OLEHKU PE3yIbTaTOB OCBOCHHUS JUCIUIINHBI.

PesynbraTr 00yueHus cuurtaercsi cGOpMHPOBAHHBIM (NOBBLIIICHHBIH YPOBEHB), €CIIH
TEOPETUYECKOE COJIEP)KaHME Kypca OCBOEHO IMOJIHOCTBIO; MPH YCTHBIX COOECEIOBaHUSAX CTYACHT
MCYEPIIBIBAOILE, TOCIEOBATEIbHO, YETKO U JIOTMYECKH CTPOMHO H3JlaraeT y4eOHbI MaTepual;
CBOOO/JHO cIpaBisieTcs C 3ajadaMM, BONPOCAMM W JPYTMMM BUIAMH 3aJaHUil, TpeOyroImux
IIPUMEHEHUs] 3HAHWH, UCIIONB3YET B OTBETE JOINOJIHUTEIBHBIA MaTepUal; BCE MPENLyCMOTPEHHBIE
paboueil y4yeOHOM mporpaMMoOM 3aJaHHs BBINOJIHEHBl B COOTBETCTBUM C YCTaHOBJIECHHBIMU
TpeOOBaHUSAMH, CTYACHT CIOCOOCH aHaJIM3HpPOBATh IOJYYEHHBIE pE3YNbTaThl; MPOSBISET
CaMOCTOSITEJIbHOCTh TPU BBINOJHEHUM 33JaHUN, KAayeCTBO WX BBINOJIHEHHSI OLEHEHO YHCIOM
6am1oB oT 86 10 100, 4TO COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(HOPMHUPOBAHHOCTH PE3YIbTATOB
oOyJeHwus.

Pesynbrar 00y4yeHusi cumraercss cGOpMHPOBAHHBIM (IOPOIOBBINi YPOBEHBb), €CIHU
TEOPETUYECKOE COJEpPKaHME Kypca OCBOEHO IMOJIHOCTBIO; MPH YCTHBIX COOECETOBAaHUSAX CTYACHT
MOCJIeIOBATENbHO, YETKO W JIOTMYECKH CTPOMHO H3iaraeT y4yeOHbIM MaTepuall; CHpaBisieTcs ¢
3aJladyaMM, BOIIPOCAaMU U JPYTMMHM BUJAAMU 33JaHHUM, TpeOYIOUIMX NpPUMEHEHHUS 3HaHUMN; Bce
NPeIyCMOTpPEHHbIE paboueil y4yeOHOM mporpamMMoil 3a/aHusl BBINOJIHEHB B COOTBETCTBHM C
YCTaHOBJICHHBIMU TpPeOOBAHUSIMH, CTYJEHT CIIOCOOEH aHaJU3UpOBATh IMOJyUYEHHBIE PE3YJbTaThl;
IIPOSABIIIET CaMOCTOSTENBHOCTh IIPH BBINOJHEHUM 3aJaHUM, Ka4eCTBO MX BBINOJIHEHUS OLIEHEHO
gucioMm OamioB or 61 mo 85,9, 4TO COOTBETCTBYET MOPOrOBOMY YPOBHIO CPOPMHUPOBAHHOCTU
pe3yabTaToOB 00ydeHUs.

PesyabTaT 00yueHusi cuutaercss Hec(pOPMUPOBAHHBIM, €CIIU CTYJCHT NPHU BHIIOJHEHUH
3aJJaHUi HE JIEMOHCTPUpPYET 3HaHMH y4eOHOro MaTepuala, JAONYCKAaeT OIMIMOKM, HEYBEpEHHO, C
O0JBIIMMU 3aTPyJHEHUSIMU BBINIOJIHSAET 3aJaHMs, HE JEMOHCTPUPYET HEOOXOIUMBIX YMEHUH,



29

KAaueCTBO BBIMOJIHCHHBIX 33/IaHUN HE COOTBETCTBYET YCTAHOBJICHHBIM TPEeOOBaHUSIM, Ka4eCTBO HX
BBITIOJTHEHUS OLIEHEHO YHCIIOM OalyioB HIKE 61, UTO COOTBETCTBYET JOMIOPOTOBOMY YPOBHIO.

5.2. MeTtoanyeckue yKazaHusi M0 CaMOCTOATEILHO padoTe 00yyaroniuxcsi

CamocrosTenbHas pabota oOecreurBaeT IOATOTOBKY OOYYArOIIMXCS K ayIUTOPHBIM
3aHATUSM U MEPOINPHUATUSAM TEKYILIEro KOHTPOJS M MPOMEXKYTOYHOM aTTeCTallMH MO H3y4aeMoi
IUCUUIUIAHE. Pe3ynpTarel 3TOW MOATOTOBKHM MPOSBISIOTCS B aKTHMBHOCTH OOydaromierocs Ha
3aHATUSX M B KayecTBE BBHINOJHEHHBIX MMPAKTUYECKUX 3aJaHuil U JApyrux ¢GopM TeKyLIero
KOHTPOJIS.

[Ipy BBINIOJIHEHUHU 3aJaHUN JJII CaMOCTOSITEILHON DPabOThl pPEeKOMEHIyeTcsi MmpopaboTka
TEOPETHUYECKOr0 MaTepHasla IO KaXIOW IPOWIECHHOM TeME, a TAKXKE U3Yy4CHUE PEKOMEHIyeMOU
JIUTEPATYPHI, pesicTaBieHHON B Paznene 6.

B mpormecce camocTosTeNnbHOM pabOThl MPH HM3YYEHUH JUCHUIUIMHBI CTYAEHTBI MOTYT
UCIIOJIb30BaTh B CIELUAIN3UPOBAHHBIX ayIUTOPUAX IJI CAaMOCTOSATEIbHONH paboThl KOMIBbIOTEPHI,
o0ecreynBaIMe JOCTYll K NPOrPpaMMHOMY OOECHEYEHUI0, HEOOXOAMMOMY JUISl HW3YyYeHUS
JTUCIUIUIMHBL, a TAKXKe JTOCTYI Yepe3 HHPOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHYIO ceTh « HTepHeT»
K 2JIGKTPOHHOU MH(OpMaImoHHo-00pa3oBarenbHoi cpeae yauepcurera (QMOC) u aneKTpoHHON
oubmmoreunot cucreme (OBC), rne B AMEKTPOHHOM BHUJAE pAacCIoiararoTcsi yuyeOHbIe U y4eOHO-
METOAMYECKHE MaTepHallbl, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHBI JJISI CAaMOCTOSITEIBHON pPabOThI
MIPU U3YYCHHUH TUCIUTUINHBI.

Jns oOywaromuxcss 1o 3a04HOM (opme OOydeHHs caMocTosiTenbHas padoTa SBISETCS
OCHOBHBIM BHJIOM Y4eOHOI1 1eATEIbHOCTH.
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6. VYUEBHO-METOJINYECKOE U THOOPMALIMOHHOE OBECITEYEHUE
TACIATLITAHBI

6.1. [lepeyeHb OCHOBHOI U IOMOJTHUTEIbHON y4eOHOIi JIUTEPaTYPhl, HEOOXOTUMOM 1JIA
OCBOEHUS TUCHHILIMHBI

OcHoBHas1 JiUTEpaTypa:

1. Anrebpa u Hayama Matemaruueckoro aHamusa. 10-11 kmaccel. ba3oBelid u yriyOneHHBIN
ypoBenb : yueOHumk / III. A. Amumosn, 0. M. Komsrun, M. B. TkaueBa [u ap.]. - Mocksa :
[Ipocsemenue, 2018. - 463 c. : un. - (PI'OC. Maremaruka. AnreOpa U Hayajla MaTeMaTUYECKOTrO
aHanu3a, reomerpus). - Ilpmn. - Tlpemm. yka3. - ISBN 978-5-09-034067-0. - Tekcr
HEINOCPEIACTBECHHBIMN.

2. YueObHo-MeToau4ecKoe Iocobue 1o auctuiuimHe "Martematuka" 1 cemecTp @ IS Bcex
cneuuanbHocteir CIIO / IloBomk. roc. yH-T cepuca (PI'BOY BO "IIBI'YC"), Kad. "Bsicu.
matematuka" ; cocT. I'. A. Kupuuek. - Jlokyment Adobe Acrobat. - Toneartu : [IBI'YC, 2018. -
10,7 MB, 449 c. - URL: http://elib.tolgas.ru/publ/Metod_MATspo_SPO_26.04.2018 1.pdf (nara
obpamenust: 21.10.2020). - Pesxxum qoctyna: i aBTOPU3. TOJIb30BaTENCH. - TEKCT : 2JIEKTPOHHBIN.

3. YueOHo-MeToudecKoe mocodue mo nucuuiuiiae "MatemaTuka" 2 ceMecTp : I BCeX
cnerransHoctel CITO / IToBomk. roc. yH-T cepBuca (PI'bOY BO "TIBI'YC"), Kad. "Beic.
Matematuka" ; coct. P. M. baxmmnsz. - JJokyment Adobe Acrobat. - Tonbsittu : [IBI'YC, 2018. -
2,29 MB, 135 c. - URL: http://elib.tolgas.ru/publ/Metod MATspo SPO 26.04.2018.pdf (nata
obpamenusi: 21.10.2020). - Pexxum qoctyna: sl aBTOPU3. OJIb30BaTeNe. - TEKCT : 2IeKTPOHHBIN.

4. YuyeOHO-MeTOAMYECKOe MocoOue 1o auchuiuimae "Martematuka". "IlokazaTenbHas u
norapudmuueckas ¢ynkuusa" : ana Bcex cnenuanbHocTed CIIO / IloBomxk. roc. yH-T cepBuca
(®I'bOY BO "IIBI'YC"), Kad. "Breicm. maremaTuka" ; coct. I'. A. Kupuuek. - Tompsitta : [IBI'YC,
2017. - 119 c. - Tekcr : HENMOCPEACTBCHHBIN

5. YuebHo-MeToaMueckoe Tmocobue mo aucuurumae "Maremarunka'. "CTeneHH W KOPHHU.
Crenennsie pyHkimu. MpparmonaapHble HEPABEHCTBA U ypaBHEHUA" : JJI BCEX CHENHATbHOCTEN
CIIO / IToBomxk. roc. yH-T cepBuca (PI'bOY BO "IIBI'YC"), Kad. "Beicur. matematuka" ; coct. O.
1O. NBanoga. - Tonbsattu : [IBI'YC, 2017. - 64 c. - TekcT : HEnocpe1CTBEHHBIN.

JlonmoJHUTeIbHASA JINTEpaTypa:

6. COOpHHK TUAAKTUYECKUX MATEPUAIOB 10 TEOMETPHH : sl Beex crenuansHocteit CI1O0. Y.
1 / IloBomxk. roc. yH-T cepBuca (PI'6OY BO "IIBI'YC"), Kag. "Bsicmi. MmaTemaTnka" ; coct. P. M.
baxmmnsH. - JJokyment Adobe Acrobat. - Tonesartu : [IBI'YC, 2017. - 1,44 Mb, 112 c. - URL:
http://elib.tolgas.ru/publ/Bahshinyan Sb didakt mater po geometr.pdf (maTa oOpareHus:
21.10.2020). - Pesxum ocTyma: Uit aBTOPH3. TOJIb30BaTelNeil. - TeKCT : 371eKTPOHHBIIA.

7. Cnaig-nexuu no nucturinHe "Maremarnka". Tema "[IpousBogHas U ee mprIoKeHU" |
s ctynenToB Beex cnernuansHoctei CIIO / [ToBomxk. roc. yH-T ceppuca (PI'BOY BIIO
"TIBI'YC"), [Kad. "Bsicur. matemaTuka"] ; coct. P. M. baxmmnss. - Toasstru : [IBI'YC, 2015. -
309 KB, 48 c. : uin. - CD-ROM. - TekcT : 351eKTpOHHBIH.

8. Cnaiia-nexius no quctumuinae "Matemaruka'. Tema "TIpeoOpa3zoBanue
TPUTOHOMETPHUECKUX BhIpaskeHUi" : st Bcex cnenuansHocteld CITO / [ToBomk. roc. yH-T cepBHca
(®Ir'bOY BIIO "IIBI'YC"), [Kad. "Beicur. matremaruka'] ; coct. I'. A. Kupuuek. - TonpsaTTH :
I[IBT'YC, 2015. - 1,75 MB, 70 c. : un. - CD-ROM. - Tekcr : 2eKTpOHHBIH.

9. Crnaiig-nexnus o qucryiuimae "Marematuka. Tema "UncnoBbie GyHKIHMH" © TS BCeX
cnernuansHocte CITIO / IToBomxk. roc. yH-T cepBuca (OGI'bOY BITO "TIBI'YC"), [Kad. "Bric.
maremartuka'] ; coct. O. 0. Banosa. - Toawsartu : [IBI'YC, 2015. - 1,69 MB, 47 c. - CD-ROM. -
TexcT : MeKTPOHHBIH.
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10. Ilapeirun, U. ®. 'eomerpus. 10-11 kmaccel. ba3oBelit ypoBeHs : yuebnuk / M. .
[apeirun. - 6-e 3., crep. - Mocksa : poda, 2019. - 240 c. : un. - (Poccuiickuii yueOHUK). -
[MpenM. yka3s. - ISBN 978-5-358-21523-8. - Tekcr : HenmocpeaCTBEHHBIH.

11. Ilapeirun, Y. @. MaremaTuka: anredpa 1 Hauaiaa MaTeMaTH4YE€CKOIO aHAIN3a, TE€OMETPHSL.
I'eomerpust. bazoBeiii ypoBens.10-11 knaccs : yuebnuk / M. @. llapsirun. - 3-€ u3/1., CTEPEOTHIL. -
Mockaa : Jlpoda, 2016. - 236 c. : ui. - ISBN 978-5-358-17034-6. - TekcT : HEmocpeACTBEHHBIH.

6.2. IlpodeccnoHasibHbie 0a3bl JaHHBIX, HH(POPMANMOHHO-CIPABOYHBIE CHCTEMBI,

HHTEpPHeT-pecypcChl

1.
2.

3.
4

EcTecTBeHHbIE 1 MaTeMaTHYECKHE HAYKH B COBPEMEHHOM MUPE

N3Bectusi CaparoBckoro ynuBepcutera. HoBasi cepusi. Cepus: Martematuka. MexaHuka.
NudopmaTtuka

MaremaTrka ¥ MaTeMaTHIeCKOe MOJISITMPOBAHHE

Hayunas snextponnas OuOmmoreka eLIBRARY.RU [Onekrponnslii pecypc]. - Pexum
nocryma: http://elibrary.ru/defaultx.asp. - 3aru ¢ 3xpana.

OnekTpoHHas OubOIMoTeuHas cuctema I[IOBOIDKCKOrO TOCYIapCTBEHHOI'O YHHMBEPCUTETA
cepBuca [DnekTpoHHbIH pecypc]. — Pexxum pocrtyma: http://elib.tolgas.ru./ - 3ari. ¢ skpana.
DneKTpoHHO-0MbnnoTeyHas cuctema Jlanb [DnekTpoHHBIM pecypc]. - Pexxum mocryna:
https://e.lanbook.com/. — 3aru. ¢ skpaHa.

DNeKTPOHHO-O0MONIMOTeYHass cucTemMa Znanium.com [DNeKTpoHHBIA pecypc]. - Pexum
noctyna: http://znanium.com/. — 3ari. ¢ skpaHa.

6.3. [IporpaMmMHoOe oGecniedeHHe

I/IH(bOpMaI_II/IOHHOC obOecrieyeHue y‘IC6HOl"O nponecca 1o JUCHUINIMHE OCYHICCTBIIACTCA C

HCIOJIb30BAHUEM  CIIEJYIOILEr0 IPOrpaMMHOr0 obOecreyeHusl (JIULEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMoro), B TOM YUCIIE OTEYECTBEHHOTO IIPOU3BOJICTBA:

Ne HaunmeHnoBanue YcaoBust focryna

n/n

1 Microsoft Windows U3 BHYTPEHHEH CeTH YHUBEpCHUTETA (JTMIICH3UOHHBIN
JIOTOBOP)

2 Microsoft Office U3 BHYTPCHHEH CETH YHUBEPCHUTETA (JIMIIEH3UOHHBIH
JIOTOBOD)

3 Koncynsrantllntoc U3 BHYTPEHHEH ceTH yHUBepcUTeTa (JIMLIEH3UOHHBIH
JIOTOBOD)

4 CZ10 MOODLE 13 110001 TOUKH, B KOTOPOH UMEETCS IOCTYII K CETH

WHTepHeT (JIMLIEH3MOHHBIN JOTOBOP)



http://www.ecorussia.info/ru
http://znanium.com/
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7. OMUCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJUMOM JIJIs
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O TIPOHECCA 11O YYEBHOMY
HNPEIMETY

CrienuanpHble TOMEIIEHHS MPEACTABISAIOT CO00i ydeOHbIE ayIuTOPHH Ui HPOBEICHHS
3aHSATUNA BCEX BUIOB, MPEIYyCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMOii, B TOM YKCJE IPYIIOBBIX
U MHAMBUYAJIbHBIX KOHCYJbTALMM, TEKYIIEr0 KOHTPOJIS U IIPOMEXKYTOUHOM aTTECTalluy, a TaKKe
MOMEIIEHUsI JUI1 CaMOCTOATENbHOW paboThl, MacTepckue u Jaboparopuu, OCHAIECHHBIC
00OpyJIOBaHUEM, TEXHUYECKUMH CpeICTBAMH OOydYeHHs W MaTepHajaM{, YYUTHIBAIOIIUMHU
TpeOOBaHUsI MEXTYHAPOIHBIX CTAaHAAPTOB.

IIpakTuyeckue 3ansTus. /i NpoBeIeHNs IPAKTUIECKUX 3aHATHI UCIOIB3YyeTCs yueOHas
ayTUTOPHS, YKOMIUIEKTOBAHHBIM MeOeNbl0 U TEXHUYECKHUMH CPEICTBAMHU OOYYEHHs, CIIYy KallUMHU
Ui TpeAacTaBleHUs ydeOHOW uHpopMmauuu  (MEpeHOCHOW HA0Op  JIEMOHCTPAI[MOHHOTO
obopynoBaHus (IPOECKTOP, IKpPaH, /HOYTOYK).

IIpome:xkyTounass arrecrauusa. U1 DpOBENEHHS IPOMEKYTOYHOM aTTECTaluy IO
JTUCIUIUIMHE HCIIOJB3YIOTCA KOMIBIOTEPHBIE KIIACCHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHUKOH C
BO3MOXXHOCTBIO MOJAKIIOUEHUs K ceTu VHTepHeT M obecrieueHueM J0CTyNna B 3JIEKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTENbHYI0  CpeAy  yHHBEpCUTETa W/WIKM  y4eOHble  ayIAUTOPHH,
YKOMIUIEKTOBAHHbIE MEOEIIbIO U TEXHUUECKUMHU CPEJICTBAMU O0yUEHUS.

CamocrosiTeibHast padora. [lomemienuss A CcamMOCTOSITENBHOM pabOThl OCHAIIEHBI
KOMIIBIOTEPHON TEXHUKOH C BO3MOYKHOCTHIO MOJKIIOUEHUs K cetu «lHTepHeT» M JocTymoMm K
ANEKTPOHHONW HH(OPMALIMOHHO-00pa30BaTeNbHON cpene yHuBepcutera. [lns  opranuzanuu
CaMOCTOSITENTbHON PadOTHI 00yUYAIOIINXCS UCIOIIB3YIOTCS:

- KOMIIBIOTEPHBIE KIIACChl YHUBEPCUTETA;
- OubmumoTteka (Menmasai), UMEIOIas MecTa JUIsi 00ydJaromuXcsl, OCHAIICHHBIE KOMITBIOTEpaMH C
JOCTYTOM K 0a3aM JaHHBIX U ceTH VIHTepHeT.

JuekTpoHHas wuHpopMalMOHHO-00pa3oBaTeabHast cpeaa yHuBepcurera (QUOC).
Kaxnplii oOyuwaromuiics B TeyeHHE Bcero Inepuoja oOydyeHHs oOecleyeH HWHIMBUAYaIbHBIM
HEOTPaHUYEHHBIM  JOCTYIIOM K  3JIEKTPOHHOW  HMH(OpMalMOHHO-00pa30oBaTeNbHON  cpene
yuuBepcutera (QUOC) http://sdo.tolgas.ru/ u3 1m0l TOUYKH, B KOTOPOW HMEETCS IOCTYN K
MH(POPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTH "MHTepHeT", Kak Ha TEPPUTOPUH YHUBEPCHUTETA,
TaK U BHE €€.
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8. OCOBEHHOCTH OPIrAHM3AIMMU OBYYEHUA I JiMIO C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA 1 UHBAJIM1OB

[Ipu HeoOxommMocTu pabodas mporpaMMa MOKET ObITh aJanTHpoBaHa JUIsl oOecreyeHHs
00pa30BaTENBHOrO MPOLECCa WHBAIUIOB M JIMIl C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBBS, B
TOM 4YHCIIe JJIs TUCTaHIMOHHOro oOyueHus. Jlyig storo tpedyeTcsl 3asiBI€HHUE CTyAEHTa (€ro
3aKOHHOTO TPEJICTaBUTENS) M 3aKIIOYEHHE IICHUXOJIOTO-MEAMKO-TIearornyeckoil  KOMHUCCHU
(IIMIIK).

K mpenmeTHbIM pe3yibTaTaM OCBOSHUS TUCIHUILIMHBI TOTIOJHUTEIEHO OTHOCATCS:

1) uIs ciensIx ¥ CITabOBHIAIINX 00YUaAIOIIMXCS:

- OBJIAJICHHE NpPaBWIAMU 3allUCH MaTeMaTH4YecKuX (opMya M CIEHUATbHBIX 3HAKOB
penbedHO-TOUeYHOM cucTeMbl 0003HaueHuit JI. bpaiins;

- OBJIAJICHUE TaKTHJILHO-0CA3aTEIbHBIM CIIOCOOOM 00CIIETOBAHMS U BOCTIPUSTHS pebe(hHBIX
M300paKeHU MPeAMETOB, KOHTYPHBIX U300paKeHU reOMEeTpUIYecKiX GUryp u Jpyroe;

- HaJIW4YUMe YMEHUS BBIMOJIHATH T€OMETPHYECKHE IMOCTPOCHUS C TOMOINBIO MHUPKYIS U
JTUHEHKHU, YUTaTh peibedHble rpa@uKu 3JIEMEHTAPHBIX (PYHKUMNA HAa KOOPAMHATHOM IUIOCKOCTH,
MPUMCHSTh  CICIHANbHBIC MpUcHocoONeHuss s penbedroro uyepuyenus ("padremen",
"[lxonpHUK");

- OBJIQZICHWE OCHOBHBIM (DYHKIIMOHAJIOM TMPOrpaMMbl HEBH3yaJIbHOTO JIOCTyNa K
nH(pOpMallUM Ha HKpaHe IEePCOHAJIHLHOTO KOMIIBIOTEpa, YMEHHE HCIOJIb30BaTh IE€PCOHATIbHBIC
TU(QIOTEXHUYECKUE  CPEICTBAa  MH(POPMANMOHHO-KOMMYHHKAIIMOHHOTO  JIOCTYINA  CJICTIBIMH
o0y4aromuMucs;

2) nuig 00y4aroIKXCs C HApYUIEHUSIMHU OIOPHO-/IBUTaTENIbHOTO ariapara:

- OBJIAJICHUE CICIUATbHBIMU KOMIIBIOTEPHBIMH CpPEICTBAMU MPEACTABICHUS M aHaIHu3a
JaHHBIX M yMEHHE HCIOJb30BaTh IMEPCOHAIBHBIE CPEACTBA JOCTYNA C YYETOM JIBUTATENBHBIX,
pedeIBUTaTEeIbHBIX U CEHCOPHBIX HAPYIICHMUIA;

- HUINYHE YMEHUS HCII0JIb30BaTh MEPCOHATIBHBIE CPEJICTBA JJOCTYIIA.

B cnyuae HeoOxomumocTH, OOydYaroOmUMCS U3 4YHCIAa JUI] C OrpaHUYECHHBIMU
BO3MOXXHOCTSIMH  37I0POBbsI  (IT0  3asIBJICHHUIO OOYyYarOmerocs) a Ui WHBAIUIAOB TaKXKe B
COOTBETCTBUM C WHAMBHIYaIbHOH MpOrpaMMoN peaOHIMTAllMM WHBAUAA, MOTYT IpeaaaraThcs
CIIEyIOIle BapHaHThl BOCIPUATUS y4yeOHONM HHGPOpPMAllMUM C YYETOM HUX HHIUBUAYATbHBIX
NcuXxo(U3NUecKux OCOOCHHOCTEH, B TOM YHWCJIE€ C MPUMEHEHHWEM OJIIEKTPOHHOTO OoOyueHus u
NUCTAHIIMOHHLIX TEXHOJIOTUH:

- JUIS JIUI] C HApYIICHUSMU 3pEHUS: B MeyaTHOU ¢opMe YBETUYEHHBIM HIpU(PTOM; B dhopme
3JIEKTPOHHOTO JIOKYMEHTa; B popMe ayanodaiina (rmepeBoj yueOHbIX MaTepUaIoB B ayanodopmar);
B meuyaTHOW Qopme Ha s3blke bpaiinsg; WHIUBUOyadbHbIE KOHCYIBTAllMU C MPHUBJICUCHUEM
TI/I(bJ'IOCYpI[OHCpeBOJILII/IKa; UHAWBUAYAJBbHBIC 3a/JaHUSA U KOHCYJIbTAllUH.

- Ui JIMI C HApYIICHUSMHU CITyXa: B Me4aTHoOi opme; B hopMe dIEKTPOHHOTO JOKYMEHTA;
BUACOMATCpHAIbI C CY6TI/ITpaMI/I; WHJIWBUIYAJIbHBIC KOHCYJIbTallun C MPHUBJICYCHHUEM
CYpAONEPEeBOIUNKA; HHINBUyaTbHbIC 3aJaHUSI M KOHCYIIbTAIUH.

- IS T ¢ HapyLIEHUSIMU OTIOPHO-JBUTATEIBHOIO anrmapaTa: B eyaTHoi ¢opme; B hopme
ANEKTPOHHOTO JOKYMEHTa; B popMe ayauodaiina; MHAUBUIyaTbHbIC 3aJaHUS U KOHCYIIbTAIIUH.
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9. OLEHOYHBIE MATEPHA.IBI (®OHJL OIEHOYHBIX CPEJCTB) /151
MPOMEKYTOYHOI ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl TEKYHIETr0 KOHTPOJIA YCIIEBAEMOCTH

TeopeTI/IIIGCKI/Iﬁ Marepuall HU3y4acTCia Ha  IOPaKTHYCCKHUX  3aHATUAX. CTy,Z[eHTaM
npeajararoTcd IMpPaKTUYCCKUC 3aJadud IJid paGOTH Ha 3aHATUAX B ayJUTOpUH, WU OOMAIIHUC
WHAUBUAYAJIBHBIC 3aaHUA, KOTOPBIC paClIpEaACICHEI I10 TEMaM.

HpaKaneCRne 3a7a44 Mo TeMe «BbIYuc/IeHus 1 npeoﬁpasoBaHnﬂ»

1. Pemure mpomnopiuio %=£; 42,2+2,1=2,14+ X.
X

2 2 8 1)?
2. Beruucnure (XB) 1273 y—4; (—) )
y

6 , 1
3.Pemute ypaBHeHue 1—3X :195. Ecniu ypaBHeHHe umeeT Oojee OJHOTO KOpHS, B OTBETE

3alUIINTEe MEHBIINN U3 HUX.

1
7x—15 4x+3’

4.Haiigute KOpeHb ypaBHEHHS

3. Haiimure Kopenb ypaBHeHus \—72+ 17 X = X. Eciu ypaBHeHHe uMeeT Goyee OIHOTO KOPHS,

YKa)XKUTC MEHBIINN U3 HUX.

5.Haiinure p(b) , €CITH p(b)=(b+%)-(3b+%)npnb¢0.

(o)

6.HaiinuTe 3HaueHUE BRIpAXKEHUS T

m
7.Haligure 3HaYeHUe BHIpOKeHNUs —— —7— NpuMm =125
2fm . Um

22,5 . 35,5

8.HaiinuTe 3HaUeHNE BBIpa)KEHUS 5%

9.BrimonHuTe NEUCTBUS C anreOpandyecKuMu JpoosiMu
1 5 2x—2) x-1 x—-10
+— + - -
x+1 x*-3x-4 x-4)2x-1 2(4-x)
10.BrimonHuTe ACHCTBHS ¢ aNreOpanvdecKuMu IpoO0sSMu

2X+5y 9y X=5Yy X+Yy
2 2 2 | +2+
X°=2Xy X° —4xy+4y X+Yy X—5y

Homawnee unoueudyanvnoe 3adanue no meme « Texcmoewie 3a0auuy
1.B yHuBepcuterckyro OMOJIMOTEKY NMPUBE3IN HOBBIE YUEOHUKHU O T€OMETPUHU JUIsl 2—3 KYpCOB,

mo 280 mTyk mms Kakaoro kypca. Bce KHHUIMHM OIMHAKOBBI 1O pa3Mmepy. B kHmkHOM mikady 7
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MOJIOK, Ha Kaxaoi monke momeniaercs 30 ydeOHHMKOB. CKOJNBKO MIKaQOB MOXKHO IOTHOCTBIO
3aI0JIHUTh HOBBIMU yYEOHUKaMU?

2.bonpHOMY IIpONHCaHO JEKapcTBO, KoTopoe HykHO Utk mo 0,5 13 pasa B geHb B Teuenue 21
nasa. B omHoit ymakoBke 10 tabnerok nekapcrBa mo 0,5 r. Kakoro HamMmeHbIIEro KoJM4ecTBa
YIIaKOBOK XBaTUT HA BECh KypC JICUeHUs?

3.0nToBas 1iena yueOnuka 170 pyOneit. Posuuunas niena Ha 20% Bblle ontoBoi IieHbl. Kakoe
HauOOoJIbIIIee YUCIO TAKUX YIEOHUKOB MOKHO KYIHTH 110 po3HUYHOM 11eHe Ha 7 000 pyOmeit?

41laBen MBaHOBMY KymwJ aMEpPUKAHCKUM aBTOMOOWIIb, CIHMJIOMETP KOTOPOTO IOKa3bIBaeT
CKOpPOCTh B MMJISIX B 4ac. AMepukaHckas muis paBHa 1609 m. KakoBa ckopocTh aBTOMOOMIIS B
KHJIOMETpax B 4ac, €CIU CIUAOMETP IMOKa3biBaeT 65 Muib B yac? OTBET OKPYIJIMTE 0 IICJIOTO
qHca.

5. lns TOro, 4toObl CBsi3aTh CBUTEp, Xo3siike Hy:kHO 800 rpaMMOB MIEPCTH KpPacHOTO I[BETA.
MoxHO KynuTh KpacHyto npspky 1o nene 80 pyoueii 3a 100 1, a MOXKHO KYITUTh HEOKPAIICHHYIO
npsoky o nieHe 50 pyoseit 3a 100 r u okpacuts ee. Onun naketuk kpacku crout 20 pyOneit u
paccuntan Ha okpacky 400 r mpspku. Kakoid BapuaHT mokymnku jaenieBiie? B oTBeT HanuimuTe,
CKOJIbKO pyOJieli Oy/IeT CTOMTh 3Ta MOKYIIKA.

6./l M3rOTOBJICHUS KHIDKHBIX ITOJIOK TpeOyercs 3aka3aTh 48 OJMHAKOBBIX CTEKOJ B OJHOW U3

Tpex ¢upm. [Tnomans kaxaoro crekna 0,25 m*. B Tabnulie IpHBeIeHbI IIEHb HA CTEKIIO, @ TAKKE

Ha pe3Ky cTekoll ¥ nuiidoBKy kpasi. CKkoibKo pyOiieit OyieT CTOUTh caMblif JemeBbli 3aka3?

®dupma Iena crekna (py6. 3a 1 .m?) Peska u nummdoska (py0. 3a 0JHO CTEKIIO)
A 420 75
b 440 65
B 470 55

7. He3zaBrucuMas dKcniepTHas J1abopaTopus ornpenesseT peHTHHr R ObITOBBIX TPUOOPOB Ha OCHOBE
kod¢durnmenTa neaHoctd, pagHoro 0,01 cpexneit nensl P, mokaszareneit pyaknuonansHoctn F ,

kauectBaQ u muzaiiHa D. Kaxapiii u3 mokasareneii oneHuBaercs 1ensiM yuciom or O mo 4.
WToroBelif pedTUHT BbluuciseTcs 1no ¢gopmyne R = 4(2F +2Q+ D)—0,0lP . B Tabnuue nanel

CpC€aHdAA HO€Ha MW OLCHKH KaXJIOTO0 IIOKa3aTeyid [JII HCECKOJBKUX Moneneﬁ SJICKTPHUICCKUX
MHCOPY6OK. OHpCI[eJII/ITC HaWBBICIIINH pCfITPIHI’ NpCACTAaBJICHHBIX B Ta6J'II/II_[C MOI[CJ'ICI71

ANEKTPUUIECKUX MICOPYOOK.

M%‘;Z;JZW Cpeonan yena | OYHKYUOHATLHOCHD Kauecmeo Huszaiin
A 4600 2 0
5 5500 4 3 1
B 4800 4 4
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r 4700 2 1 4

8.YUerpipe pyOamku nemesne KypTku Ha 8%. Ha ckombko NpOIEHTOB mATH pyOaliex Iopoxke
KypTKu?

9.Termoxon MPOXOAUT MO TEUEHHWIO peku a0 myHKTa HasHadeHHss 200 kM M mocie CTOSIHKH
BO3BpAILlACTCsl B MYHKT OTIpaBieHus. Haiiaure cKopocTh TeUeHHs, €CIM CKOPOCTh TEILUIOXOJa B
HETIO/IBM)KHOW Bozie paBHa 15 km/4, crostHka juymtes 10 wacoB, a B IyHKT OTIPaBICHUS TETIIOXO/
Bo3Bpainaercs uepe3 40 yacoB mocie OTIUIBITUS U3 Hero. OTBET JaiTe B KM/4.

10. IlepBas TpyOa mpomyckaer Ha 1 JIUTp BOABI B MUHYTY MEHbIIE, 4eM BTopas. CKOJBKO JIUTPOB
BOJII B MHHYTY NPOIYCKaeT BTopas TpyoOa, eciu pe3epByap oobemoMm 110 nuTpoB OHa 3amoiHseT

Ha 1 mMunyTy OBICTpEE, YeM nepBas Tpyoda?

IIpakTHyeckue 3a1a4u o TeMe «PemieHue ypaBHeHuUii»

Pemte anrebpanueckue ypaBHenus 1 - 6.

2_ . . 2 . . 2_ .
1.X76 95y 8- X -6-x 4-X7+8-x_2-X7-6-X
~—6 x—1 X+2 X—3
3 M-X—lz ) 8X_16-X—2 =04. 5X—M .(X+7)-(4X—8)=0
x—4 X=2 2=X

5.3x2—/3x—-2=06.12x* -7 x+1=0

Z[0Maumee HHIAUBUAYAJIBbHOC 3aJTaHUE IO TEME «CTeneHnu u KOpHI.

Bapuanm Al
1

2x2 1

_4 1
X X2 =2

5
1. Haiinure 3HaueHHE BHIPDAKEHUST  a) (3 222 )6 ; 0) ynpux=9.

2. Pemute ypaBHEHUS

1
a)(y2—1)3=2; 6) VX+12=x; B) 3—x-1-3x=x+5;1) x2+x+2Jx2+x=0.
X+ Y+ X-y=7;

X-y=4,

3. PemmuTe cucreMy ypaBHEHHIA
4. OnpesienuTe 3HAYEHUS @ , VIS KOTOPBIX P X = 1 BBIMONHSETCS HEPABEHCTBO \/a— X = X

Bapuanm b1

2 1

4fn 3 w3 3
\/3 \/5; 6) X—X _22§+1.x1+1
So-3 ;

1. Haiinure 3Ha4eHHE BRIPAKEHUS Q)

T ynpu x =38.

x3-1 x3-1

2. Pemure ypaBHEHUS
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2 1
a) 2X3+3x3=5=06) V6—4x—x* —x=4
B) 3+ X—\7-x=2r)(x"=9x+14)-x* =9 =0
«/x+y+«/x2+x-y=3;

3. Pemure cucreMy ypaBHEHHI
X+ Y+ X +X-y=5.

6

4. Vicnionb3ys METOJl MHTEPBANIOB, PELIUTE HEPABEHCTBO X’ — X < =
X =X

Bapuanum Bl

1. HaiimuTe 3HaUYe€HUE BBIpAKCHUS
1 5 2

a) {26+15V3-(2-13) ©) XXS1+ 1 X=X pux=12s

x3—-1] x+x3

2. Pemute ypaBHEHHS

) B+dE-x=Vx 6 4-\/3—§—\/ 4

3x—1
B) YX+7 =yx+3 r) ¥x+x-16 =Yx-8

3. Pemre cuctemy ypaBHeHUM
X+ y—2«fx- y—\/7+\/7=2;
Ix+ W: 8.

4. HaiinuTe 3HaueHHs a , IpU KOTOPBIX paBHOCUIIbHBI HEPABEHCTBA (X - a) AX=2>0ux>a

IIpakTnueckue 3agauu no reMe «CreneHu u Jjorapugmb»
I Borumcnure 3HaueHus BoipaxkeHuii 1- 13,

(9-16™ +16")’ (4-32+7-3%).57
182.12°.87 6-2°—9.2° 3.2

1 24°.67 5 (4n_1+4n_2)4 3 (:|.9-274)2 4 4.2 44.27 _g. M

1

n+ n n+ X_y XE_X
3 2_2'3 36 ! 1 1+ 1

5. 3 e 6. y2 +x2 x? ,ecmn X 9;y=49

1
log, 27 — 2log, 3+ log, §+7 o4 109, 2+ 9 log, 8—log, 48
. 8. 3 3 3

log, (log, ¥4)

9. Iog%\/g+ Iogﬁ%m.

log,, log, log, 25 11. 12. log, Ya® b, ecau log, b= 13.

13.log, Y/a*-b, ecru log, b= 13.

I1. Ynpocrure Boipaxenune 14 — 15.
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— 1
a?,n_anZ E_bE

14 a-2n—2 _an—3 15
1. CpaBauTe uncna 16 — 20.

10 15 4 1 3
16. 70 U15717 200° u14218, (é) u(§] 19. log,, 35 u log,, 5320. log, , 2 u log, , 3

v -Iloctpoiite rpaduk pyakmuu 21 — 24,
21)y=2%; 22)y=(%]; 23)y=(0,3)"; 24)y=10".

V . Jlnsg kaxxaoro 3Ha4eHHs mapamerpa b Haiimure o6nacts onpenencans Gpyskmmu 25 — 26.
25. y=log, (b-x+2) 26. y=log, (b-x-1)

VI . Haiigure pa3sHOCTh MKy HAaMOOJIBIINM ¥ HAMMEHBIINM 3HAYCHUAMHU GyHKIUU 27 — 28

27. y=1log, X Ha IpOMEKyTKE |:% E] 28. y=1log, X Ha npoMexKyTKe |:% ;81:| .
3

IMpakTuyeckue 3axa4yu no reme «OyHkuuu. YpasHenus. HepaBencrsay.

2
X -4
1. Haiinure o6nacTh onpeieienust pyHKIHMiA: Y =2X—4 ;Y= c
X+

2. Tlocrpoiite rpapuku GyHKIMA: Y =+X—4;y = |X| +3
3. Pemmnre ypashenue [3X—6|=—4
4.Peuinte HEPAaBEHCTBO (X— 2)-(X+ 3)-(X—5)2 >0 ;|X— 1| <2

5.ITonGepute KopeHb ypaBHeHHsT X+ X = 10 . JIOKaXuTe, 4TO APYTHX KOPHEHi 5T0 ypaBHEHHUE He
MMEeT.

6. ITocTpoiite rpadux HepaBeHcTBA X+ Y 2>0.

Ycrublii onpoc no teme «HMccaenoBanne pyHkuum»

1. KakoBa oOnactb onpenenenus QyHKIUU Y = \/5X7—4 { y= ; 1 lo} .
X+

2. SIBnsieTcs M YETHOM MM HeusTHOH pynkims Y = 5X* |:y = 2X3:| ?

3. Haiinure Touky nepecedenus rpadguka GyHkiuu y = X° —5X+6 [y =2X+ 8] C OCBIO OpJIMHAT

(abcmmcce).
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4. Haiimute Touky repecedenus rpaduka Gyaxmun Yy = 3X + 15 I:y =x*+7x° - 9:| C OCBIO
aociucc (opauHar).
5. Kakue HepaBeHCTBa HAJI0 PEIIUTh, YTOOBI HATH MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIUU
y= X% — X [y =X- 2X2i| . YKaXuTe TOUKH IKCTpeMyMa PyHKIUU?
JlomalHee HHAMBUAYAJbHOE 3a/JaHUE 110 TeMe: YCTHass padora no teme «JIuHeiiHas
byHxums»
1. IIpu xakoM ycjoBUU TpauK JUHEHHON (YHKIMH MEepeceKaeT och abCUUCC B TOUKE, HMEIOLICH
OTpHUIATENLHYIO a0cIuccy?
2. [IpuBenute nmpumMep JMHEWHON ()YHKIIMH:
a) TI0JIOKUTEILHOM Ha BCEH YHCIIOBOH OCH;

0) TIOJIOKUTENBHOM IPH X < X, TA€ X, — HOJIb (QYHKIIHH.

3. Ilpu xakom 3HayeHnn A GyHKOUSA Y = (a - 2) X+ 3a—4 sBnsercs 4€THOU?

4, Haiiymure 3Hauenus K, mpu KoTopeix (yHkums f (x) = (k - 1) X+k*—3 MOHOTOHHO
BO3pacTacr.

5. Kak u3mensiercs rpadux nmuneitHol Gpyskuun Y = kx+b ¢ usmenennem b npu nocrosunom K ?

6. 300pasute cxemaruyecku rpapuk GyHkiuu y = kX +Db, ecnu:

a) k>0;b>0; 6) k<0;b>0; ¢) k=0;b>0.

7. U3BectHo, uto K < 0. Onpenenure Buj yria, o0pazoBaHHOro rpadukom GyHkimu y=Kkx+b ¢
ocblo abcrucc.

8. Hanmmmre ypaBHeHHs: @) mpsiMoid, coaepikaiieii ouccektpucy LAOB , pacnonoxenHoit Bo 11

yeTBepTH; 60) Tpsimoit AB U mpoxopmsmieit uepe3 TOYKH (1; 0) u (O ; —1) ;  8) TIPIMOI
napayienbHoit ocu OY 1 mpoxosiieii uepes TouKy (1;0) ; 2) ocu abcrucc.

3aoanusa no meme « Qynkyusa u eé ceolucmea.

S T . T

B k 1 [ 1 | | | | 1 bBynerms3aBucuMocTb MyTH OT BpEMEHHU (yHKIIMOHAIBHOM

1 AN

4‘[ T 1/ 3aBUCHUMOCTBIO?

N

i T 1 1 | 2. Ckompko OyaeT CTOMTH IMOE3/IKa B TaKCH, eciid mocajaka crout 50
N

] ’*\"F‘*ﬁ‘”‘*’ pyoneii, a kaxaeli kwiomeTp 15 pyoseii? CKoiabKO OyIeT CTOHTH

Moe3/IKa, €CIIU PACCTOSIHUE JI0 I0OMa OT KUHOTeaTpa « Kunonnekc» 5 U7 KUIOMETPOB?
3. AeromobOmms «LADA- GRANTA» crour 280000 pyOieit, a roToBas amopTH3anus (W3HOC)

coctaBisier 23500 py6neit. Beipazute CTOMMOCTh aBTOMOOWIIS, B 3aBUCIMOCTH OT €70 SKCILTyaTalliu.
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4. Haitnute 06acTh onpeaesneHus PyHKITUH.
a) yzx;z; b)y=x2+2x+3; c)y=vx’—4x.
X

5. Haiture o61acTh 3HaueHus GyHKIuid. a) Yy = J1-x; b)y=x?+2; c)y= sin(3x).

6. Onpenenuth, Kakue U3 (QYHKIMH SBISIOTCS YETHBIMA (HEYETHBIMH), a KAKME HE SIBISIOTCS HU
YETHBIMHU, HU HEYETHBIMIL & ) y=3x/;; byy=x>=x*; c)y=x*=x°; d)y=x"+x+1.

7. Vkaxute, Kakue W3 (YHKIMH SBISIOTCS IMEPUOIMYHBIMA M HAWIUTE WX OCHOBHOM IEPHOLL.
a)y={x+1}; b)y=x’-x; c)y=cos(3x).

8. Tlnomaas NpsMOYTOJIbHUKA CO CTOPOHAMU 3 cM U X cM paBHa S ((mz) . MOXHO 11 c4uTaTh, YTO

3HAUCHHUE MIEPEMEHHOM S 3aBHCHUT OT BbIOOpa INepeMeHHOH X ?

9. OyHKIWs 3a1aHa TAOTUIICH.

X —4 -3

f (x) -8 —6

CDYHKI_[I/IH HMCECT 3HAYCHUEC, PABHOC 4 , €CJIM 3HAYCHHUC apryMCHTAa PABHO ?

10. Mana ¢pynknus y =—-3X+ 2.
a) HaiiuTe 3HaYeHHe QYHKINHU TPU 3HAUYCHUH NIEPEMEHHON paBHOH —4;2.

0) HaliuTe 3HaYCHUE TIEPEMEHHOM, €CIT U3BECTHO 3HaYeHne GyHKkuuu f (X) =5; f (X) =0.

11. U3 panHbIX (yHKIMA BeIOEpUTE Ty, TpadMK KOTOPOH HMMEeT HauOOoJbllIee KOJIMYECTBO TOYEK

HEPECEUEHUsI C OChIO abCLUCC.
a)y=(x=5)-(x=7); b)y=|[(x=3)-(x+4); c)y=x"+4; d) y=—(x-4)"-16.
12. Tlo rtpaduky ¢yakmm y= f (X) ONpENENUTE M 3alAIIUTE,  HCIOJIb3ysd CHUMBOJIMYECKHUE

0003HaUEHMS.
a) Hynu ¢QyHKIUHM, 0) HauOobllee 3HaUeHHE (YHKIMHM, B) HaAUMEHbIIEe 3HauY€HUE (QYHKIHH, T)
MIPOMEXYTKH BO3pACTaHUsl PYHKIMHU, 1) IPOMEKYTKH YObIBaHUS (QYHKIUH.
13. OObsicHUTE, KaK TOCTPOUTD rpaUK (YHKIIUH.
5 3

a)y=+x+3; b)y=—l; c)y=x>-2; d)yz(x+4) ,

X —_
14. MO>XHO NPEATIOKUTh CTY/IEHTaM HalMcaTh COYMHEHHE 110 TEMaM.
1. MHoronukuii MUp (QYHKLIHH. 2. MunumyM u mMakcumMyM ¢yHKuuu. 3. Pa3Butue moHsaTus
GyHKIUH.
15. CocraBbTe TEMaTUYECKHI CIIOBAPh WM CIIPABOYHMK T10 PEIICHUIO HEKOTOPBIX TUIIMYHBIX 3a/1a4 10

TeMe « QYHKYUAY.
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16. BpicoTa crost Bozbl N, M3 OTBEpCTHsI PACIIONOKEHHOTO Ha BBICOTE Z , BBITEKACT KUAKOCTh. Ha
KaKOH BBICOTE Z JIOJDKHO PacIioiaraTbCsi OTBEPCTHE, YTOOBI JATBHOCT CTPYH BOABI ObLiIa HauOobIIei?

17 . Iloctpoiite rpaduxu pynkmmii 1 — 8 .

2 —
1 y=2 —2x_2[x 2|+x2. y=|x+2/+|x-3|3. y=x-2|x+1]
x-2|  x-2
3 L
4.y= X —Xx—2 \X -15)y= e 6)y=->: T)y=-2x"; 8)y=x7?

x+1] x—1

IIpakTuyeckne 3axauu no reme «IlokazarejbHble U JJOrapu(pMUYecKre YPABHEHUS,
HEPABEHCTBA M UX CUCTEMbD)
I. Pemmte npocreiiiiye nokaszareiabHbie U lorapudmudeckue ypasaenus 1 — 10.

1

1. 2=8.2. 33 =9 3, 34 == 4.10°8 =05 2" =

1
28"

6. logy; x=0,5. 7. log, x=-0,5. 8. log, 144=2. 9. log,36=2. 10. log, (6x+2)=

r\>||—\

Il. Pemmure moka3atenpHble U Jorapudmuueckue ypasaenus 11 —20.

1" 2 1 1)< > —4x+2 2 _
11. (Ej 2= 1 (7] . 13.4972=7 14, log z(x*+35x)=4
9 Iogle(4x2—12x+9) Iog3(x2+2x+1)
15. log,; (X* +x) =4 16. 16 =3 .

— = 2
17,109 (1= x) =log, (X" + x+2) log, \x—6 —log, VX3 = Iog74—9—2

19. log, (x+5)" +log, (x+5) = log, (x+5)’ + log, X

20. log, (x—2)3 —log, (x—2)2 —log, (x-2)= log  (5x)
I11.Pemmte mokaszaTenbHbIC W JIOTapU(PMHUYCCKUAE YPABHEHHS PA3TMYHBIMH METOAaMH (METOIOM

BBIHECEHHUSI 00I1IEro MHOXKUTEISI; METO/I0M 3aMEeHBI IepeMeHHoi) 21 — 34.

X x=1
91, 2:3%1—6-371-3=09.99 (%) +(%) =3023. 22X —16.2" =0

24, {[71] + 1}{(75]2 —(71] + 1} =825. (2 -1)-(2"+2> +1) =7

e*-Inx+e*-In(x=9)=0__ cosx-log,, x—cosx-log,,(x+3)=0

26. 27.

og. WO log, s (Xx—4)+1tg x-log, s (x+4) = 0. m 5% _1
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2X X 2
30 4X+2—31‘2X+1—82031_ Q _7. ﬁ _8=O32 IOgSX _6-5'093)(:133.
2 2 log, x—3 3-log, x

log? x+3-log, (0,2x)=134. logZ, X +6-log, (§)+ 2=0

IV. Pemmute omHopoauble ypaBHenus 35 — 37.

35 2-81° —36*—-3.16" =0 36, 14-4¥41 43,144 _ 9. 491 — ¢
37. Ig* x—3-lg x-Ig(2x—1)+2-1g*(2x—1) =0

v (1) =(x+ 1)
-Pemmre noka3arenbHO — cTeNeHHOE ypaBHeHHe 38.

VI. Pemmnte norapupmudeckue ypasuenus 39 -41.

39. Iog><3+><(x2 - 4) = I0g4x2—6 (X2 _4) 40. Iogx2+6x+8 |:|092x2+2x+3 (X2 - 2X):| =0

41. 1g(x-9)+2Igy2x-1=2

VIl Pemure HepasencTra 42 — 63.

42, (%) .2 3%43. 075 £ 0% < 144, 795 e 5 L

49

3x+4
X= 1 (O ) 2 2

45, $H 0,09)"" <3= 26. V0 g 027 47. 362¢-2¢.216 > 216

( ) 3 (013)2 S5x-1
2X X
48| ¥2] _7. V2 ~-8<0  49.6%*>5.6"+6 50. 7% —6.72+% < 21
2 2 7% 46

2
51. 1 7L +49>+52.3X+3— ~>153.7-4—-9.14* +2.49* 20
2 2 (1] . 3

2
2 ) 2
54. log, (4x—1)> 4 55. log,, (6—x)<§ 56. log, ( X +3)s§
57. log, (x—1)+log, (x—2) < log, (x+2) 58. Iogﬁ(x2 )31—I0963
2 2 2
59. Iog%x—? log  x+10<0 60. IogA(x2+3)+IogA(x2+3)22
61. x°-log, x—2x?-log, x2062. e*-log, , Xx+e*-log, , (x—9) <0

63. logs s x+3log; s x+3log, s x <—1

V. Pemyre rpadguyeckum METo0M ypaBHEHHs U HepaBeHCTBa 64 — 71,

64. 2" =6—Xgb5, (%) =—§66. (0,5)" <x—0,567. log,(x—1)=1-
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3x—-4

log, X
2

<0.

68. log, (x+2)=x"69. log, (x+2)>1~x70. log, , x >~171.

2

IX.Pemmure cuctemMbl ypaBHEHHI M HepaBeHCTB 72 — 79.

2%.3V=24, (., )
3 _(1] . 3 1 Ix4y=8:
y QX _ === ; == =0;
72. (2737 =545 127 |9 74. 3% 3 75.{

(ﬁ)ZX _pv35 (Zx)y — 130 (3X)y—7y+1o 1

53¢, 2\ = 200;
16, (25 440 =680, |X=Y=T; . log, (y—x) = log, (x +2);
log, (2x+ y)=3. y—2x=2.

79.{Iogov7 (7 -y’ - x2)=0;

lg(x—y)—log,,(x+y)=Ig8+log,, 4.

X .Pemnre HEpaBeHCTBA M CUCTEMBI HepaBeHCTB 80 —89.
| 12x? —60x+77
1
! > 2 .81. 2 4
9*—2 3*-1 x> —5X+6

80. > 0.

IOg3(X+5] x3-2x? 2x%2+5x

82. - <0.83. (56—x—x2) 2(56—x—x2) .
log, [ X* —2x+—
16

X-=5 2 1
84. lo ——— 1| >0.85. lo - llog. | = <1
g(x@j(zx—sj %Xy gX(zﬁ)

8. log, (47 ~1) <log, (27 +1)+log, (277 +1).

o 320-47 _ _ - .
3 02_? >15: WZS’ Iogs_x(x 2x+26)£3|ogs_x3,
87.4 2-2 88. 89. 4,2 2
X+6 X =2x=-2 X 4
log,, (x+2)<1. log, ,. .- st x_3 o

IIpakTnyeckue 3agaun no teMe «Ilpeodpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKECHUI»
|. Beruucnute 1 -10.

1. cosa, eciu tga=—1% npu 450° < ar < 540°.
2. cosa;tga; ctga, ecnu Sinae=-0,6 mpu cosa>0.

. 24 o o
3. sina; cose; tgaxr , ecnu ctga=—7 npu 630° < @ <720°.

4.4sin810° + 3co0s720° —3sin630° +5co0s 900°.



44

5.Sin(a+ﬁ),eafmsina=g;cosﬁ=—%,npu%<a<7r;7t<ﬁ<3§.

6. Cos(a+ﬂ) u Cos(a—ﬂ),ewlu sina=%;casﬂ=g,npu%<a<ﬂ;37ﬂ<ﬂ<2ﬂ.

7. Cosza,ec.fmsina=—§,—ﬂ<a<2ﬂ. 8.sina,ecnu tg d =2
cosa 572 2
5] cos 5_3775 —sinl
93-(c0320°—sin200) 10 2 14 14
V2-sin25° cosZ.sin %
7 14
11. Beruncnure nepuon pyHkuuu Yy = ctg 67—X —1g 4?)( +12.
I1.Joxaxkute Toskmectna 12 — 20.
12. (tgza—sinza)-ctgza=sinza. 13. sin* @+cos* a@+2sina-cos’a=1.
l+i+ L
tga tg’a ) COS(87r—a)-tg(37r—a)
14. 1 1 =Clg . 15.— =—{ga
1+ R Sln(67r—a)-ctg(57r—a)
Clga Cig°
. . 1
16. cos(45° — x)-cos x—sin(45° — x)-sinx=—.
(157 x)-cosx—sin(45° - x)-sinx= L
sina + cos 1 .
17. a @ =Siha.

sina-cosa-(tga+ctga) - f1+tgza

1 5 _ : .
g =TS a=ctgza; 19.sm4(%)—cos“(g):—cosazo.sm2a-sma=

. -(cosa—cos 3a)
1-cos2ea 2

N |-

I11.Ynpocture Boipaxenns 21 — 27.

. 2
2. Aa)- 1—(S|na—cosa)

21 A(a)— sina +1—Cosa.

" 1-cosa  sina 1+sina—cos’a

23.cos(a—4x)-sin(a—8x)-tg(a—137).

sin65° - cos 85° — sin85° - cos 65°

24.sina-cos B—-sin(a—-L). 25. .
P ( 'B) sin55° - cos 35° + sin 35° - cos 55°

1-2.sim %
26.cosda+4cos2a+3; 27. pe 2.
2-cos’ — -1

2
28. TpeoGpasyiite B cymmy a)cos35°-sin35°; b)cos(a+ B)-cos(2a+ p).

29. TIpescTaBbTe B BHIE CYMMBI TIEpBBIX CTemnerHelr a)cos’ X; b)sin® X.
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30. IMpeobpa3syiite B mpousBeaeHue a)cos10° —sin20°;b) sin 51—2 — sin% .

YcTHBII 0MPOC M0 TeMe KAPKCUHYC. APKKOCHHYC. APKTaHI€HC).
1.KakoBa obsacTe onpeneneHus apkcunyca (apkkocunyca)?
2.KakoBa 0051acTh 3HaYCHHI apKKOCUHYCA (apKKOTaHTeHCa)?

3.5Bnsercs 1M apKTaHTeHC (apKCUHYC) BO3pacTaroell niin yosiBaromel GyHKIuei?

4.Pemmre ypasuenue arcsin x =0 [arccos x=0].

T
5.Pemute ypaBHeHue arccos X =z [arc tgx= _Z} .

V4 . V4
6.Pemure ypaBHeHue arctgx = ~3 {arcsm X= _E} .

7.Yemy paBen arcsin0 [arCCOS 7Z'] ?

8.Uemy paBeH arccos (— %] [arc tg (—1)] ?

IIpakTnyeckue 3agauu no reMe « Tpuronomerpnuyeckne GyHKIUM U YPABHEHHUS»

| .Pemre ypaBaenus 1 — 13.

3r 2x| 1
5

1.cos2x—-1=0.2.2sin3x :—1.3.ctg(%—2xj =3. 4.cos[+

2 3
Ve

5x
5.c0s| 7—— |=—X2 6.2sin? x—7 sin| Z—x —5=0.7.Cos(27r—2x)+3sin(7z—x)=2.
6 2 2
8.25in(37z—x)—3sin(%—x]:0.9.Sinz(g—xj—cos(%—xjcosx:0.

10. 4 sin? x—2sin(37ﬂ—xjsinx=3.ll.25in2 X—=4sinXx-cosx+1=0.

12.35sin% x—2+/3 - sin - cos x +cos? x =013, 2sin® X =7 sin X - oS X+ 14 c0s* X = 2
Il .3amummre anroput™ rpadudeckoro pemeHus ypapaeHus. [ papudecku pemmre ypaBHeHus 14

-17.

14. cos x = 2x15. sinx=%-xl6. ctgx=2x17. ctgx=—Xx
111 .TToctpoiite rpaduk ¢pynkiun y = f (X) 18 —25.

s

COoS X;eciu x <

2. . _9- .
18. f(x)={x ecmx<0; g f(x)={X 2’ecj"’xd"zo.f(x)=

sinX;ecau x = 0. tg X;ecnu x 2 0. .
sinX;ecau x>—.

N[N NN
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21. f(x)=sin?(ctg x)+cos’(ctg x).22. f(x)=4-tg(sinx)-ctg(sinx).

23. f(x)=sinx+[sinx|. 24 f(x)=cosx+[cosx|. 25. f(x)=ctgx-+|ctgXx|.

IV . Pemute cucremy ypaBHeHH#26 —31 .

2r V4
cosx-cosy=0,25; —_—y=—" ==
26.{_ _ y_075 27. %Y= 3 28. Y= 3
six-siny="0.75. sinx+siny=0,5. sinx+siny=1.
sinx-cosy=0,5; x+y=£; sinx-siny=0,75;
29. ) 30. 3 3L
cos x-siny =0. tgx-tgy=3.

COS X +C0s Y = /3.

V . Pemute HepaBeHcTBa 32 — 43.

e 2

. y/A .
32.cosx£—7. 33, smeT. 34. COS X > 005 35. sinx<+/2 .

3
36. ctgx<—€. 37.ctgx=1. 38. tgxztg%. 39. tgx<\/§.
40. 23in(%—§j+ 3<0. 41. 3ctg[%—2x]sd§.

42. COSX+C0S3X+C0S5x>0.43. cos3x+2cosx=0.

IMpakruyeckue 3axa4yu no reme «IlpousBoaHas»

. 1
1. MatepuanbHas TOUKa JBUXKETCS MIPSIMOJIMHEHHO MO 3aKOHY X(t) ==t*-3t°+2t, rae
X —paccTosiHUE OT TOUKH OTCcYeTa B MeTpax, { — BpeMs B CEKyHJaX, U3MEPEHHOE ¢ Hayana
neuxkeHus. Haliure ee ckopocTh B (M/C) B MOMEHT BpeMeHH t =6 C.

2. Tlpsimast y =—4x—11, sBasercs KacaTenbHOH K rpaduKy GyHKIEE Y = X° +7 X° +7 X—6.

Haiigure abGcmuiccy TOUKH KacaHus.

N |f|( )| 3. Ha pucynke wuzobpaxxeH rpaduxk QyHKIUU
yTflx

1 /' N __,-’/ y= f(x), ONPEACIICHHON Ha MHTEpBaJe (—2;12).

=20 flo] 1 12 x| Haiinute cymmy Touek »dkcTpemyMa (GYHKIUU

A =10

4. HaiiiuTe HauMeHblee 3HaUeHHe QYHKIUH Y = X° — 27 X Ha OTpe3ke [0 ; 4] .

x*+1

X

5. Haiimute Touky MUHUMYMa QyHKIIUH Y = —
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6. Haiimute HauMeHblIee 3HaYeHne PYHKIUU Y = (X + 3)2 (X + 5) —1 mnHa orpeske [—4 ; —1] .

7. Halinure nanOonbiee 3HaueHne pyakuun Yy =12C€0S X + 6\/§ - X— 2\/§ - +6 Ha oTpe3ke

]

. . 24 o
8. Haiinute naumenspIiee 3HaueHue PyHkuuu Yy =5SinX+—- X+ 6 Ha oTpe3ke |:—? ;O:| .
/4

9. Haiizure Touky MuHAMYMa GyHKImE Y =+ X° —6X+11 .

10. Haiigute HauOomnbinee 3HaueHue pynkmuu  f (X) =C0S 2X —COS X .

TecToBble 3a1anus M0 TeMe «[Ipon3BogHAs M UHTErPaJ»
1. 3anonHUTE MPOITYCKH B ONIPEICTICHIN

[TponsBoHOM PyHKIINY HA3BIBACTCS OTHOIIIEHUSA GbyHKIMH K

ApTryMCHTA, IIpU K HYJIIO.

2. TlpowmsBoanas GyHKIHKU SINX HMEET BUL:
1) sinx; 2) —sinx; 3) —COSX; 4)Ccos X .

3. CocraBuTh ypaBHEHHE KacaTeIbHON K KPUBOH Y = B TOUKE X, =2.

+ X2

1) y=-0,5x+1 2) y=—%x+% 3) y=-0,5x

4, BLI6epI/ITe OMPCACIICHNUEC HCOIIPECACICHHOI'O MHTCIpaJIa:
1) [f(x)dx=F(x) 2) [F(x)dx=F(x)+C 3) [ f(x)dx=f(x)+C 4)
[ f(x)dx=F(x)+C

2
5. Haiitu unrterpain Isinz X COS XdX .
0
/4 1
H= 20 3=
)3 2 )3

3
6. Berurcnure uHTErpal j cos x dx .

(2

Ilpakmuueckaa paboma « Boiuucnenue npou3go0HsIx»

! x—25+gx14 1 L

7 2sin’45x
* -l 2 fax+2y

X
3 | 2x5—6%x 13 | cos?3x
4 1 7x°+24x 4 4+ X)) (4-x2+6X)
> |1 40 15 | (4-x)6-x
X
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6 16
37+5X4 7X+6
X Xx—4
7| 2x® + x3x 17 Ix
5-x°
8 | cos8x 18 X4 42
Jax -2
9 (7 +4X )3 19 e3—9x—12x3
10 20 5In4(x—2x5)
J13x°+3

Ycrublii onpoc no teme: «IlpousBoanasi, npuMeHeHHe HeNPEPHIBHOCTH U MPOU3BOIHOI)
Bxoonaa uacms. Tabnuua Ipou3BOIHBIX.
Teopemuueckasn yacme.
1. Yro Takoe npupamnieHne GyHKINU U IPUPAILCHHE apTyMEHTA.
2. Cchopmynupyiite ornpeeneHue Mpou3BOAHOMN B TOUKE.
3. ChopmynupyiiTe npaBuiIa HaXOXKICHUS IPOU3BOTHOM.
4

. Kakyto pyHk1mio Ha3pIBalOT HEMPEPHIBHON HA MPOMEKYTKE.

W

. Hamumure ypaBHeHue kacatenbHOM Kk rpaguky pynkuuu y = f (X) B TOUKE (X0 ; f (X0 )) :

. B ueM cocTouT MexaHUUYECKHI1 CMBICT IPOU3BOAHON?

6
7. 3anumute Gopmyny Jlarpanxa.
8. CdopmynupyiiTe mpu3HaK BO3pACTaHUS U MPU3HAK YObIBaHUS (PYHKIIUH.
9. Kakyro TOuKy Ha3bIBalOT KPUTHUECKOM.
10. Chopmynupyiite npusHaK MakcuMyma (MUHUMYMa) QyHKIUH.
11. Onumure cxemy HcciaeI0BaHus GYHKLUH.
12. ChopmynupyiiTe npaBuia HaX0XJEHUsS HaAHOOJBIIEr0 U HAMMEHBIIETO 3HaUeHUs (PyHKIMHU Ha
OTpE3Ke.
IMpakTnyeckue 3anauu no teme: «IIpon3Boanasi, npuMeHeHHe HEMPEPHLIBHOCTH 1

NPOU3BOAHOIN»

1. TTonp3ysch OMnpeeeHHeM HalluTe MPOM3BOAHY0 GyHKInu Yy = f (x) B TOUKe X'
f(xX)=x*+1, x,=-2
2. [Ipomuddepernmpyiite pyakiuo  f (X) = (X + 2)- sinx.

3 2
3. HaiinuTte nmpoMexyTKu HenpepeiBHOCTH GyHKInH | (X) = %
-x

x?=3x—4
4. PemuTe HEpaBEHCTBO METOJIOM UHTEPBAJIOB T d <0.
x -—
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5. Hammmmure ypaBHeHUe KacarenbHOM K rpaduky ¢pyHkiuu y = f (x) B TOYKE (XO ; f (X0 ))
f(x)=sinx;x,=7.

6. Haligure ckopocTh U yCKOpeHHE TOYKH B MOMeEHT t, =4, eciau X(t) =t* -2t +5.

7. Uccnenyiite Ha Bo3pacTaHue U yobiBanue pyHkuuio f (X) =x*—4x.

8. Uccnenyiite Ha MakcumyM 1 MusumyM dyrkimio T (x) = x° —3x%.

9. Uccnenyiite ¢ momomwbio nponssosoii gynkmmo  f (x)=—-3x"—x*—9x.

10. HaiiguTe HauOomnpIiee 1 HauMeHblee 3Hadenne Gynakuun f (X) =3x*-2x°.

Ycrubiii onpoc no teme: «IlepBooOpa3Hasi 1 HHTErpan»
Bxoonasa uacmp. Tabnuia MHTETPAJIOB.
1. Chopmynupyiite onpenenenre nepBooOpasHoil.
2. ChopmynupyiiTe IpU3HAK MOCTOSIHCTBA (DYHKIIMU HA 33JaHHOM npoMexyTke. Chopmynupyiite
OCHOBHO€ CBOWCTBO MEPBOOOPA3HOM.
3. ChopmynupyiiTe npaBuia HaXOKICHUS IEPBOOOPA3HBIX.
4. Kakyro (urypy Ha3bpIBalOT KpUBOJWHEIHON Tpameuuen? 3anumute GopMyny A BHIYUCICHUS
IIJIOIIAIM KPUBOJIMHEHHOMN TPaIlelH.

5. O0BsicHHTE, 4TO Takoe UHTerpal. 3anummure Gopmyiry Herotona-Jleiibnuma.

IIpakTnyeckue 3agaun no reme: «IleppoodpasHas U HHTErpaI»

1. Joxaxxute, uro pyHKIus y= f (X) ABIIsieTCS epBooOpa3Hoil it GyHkuu y = F (x) ; VX eR
f(x)=sin2x+3; F(x)=-0,5cos2x+3.
2. [na pynxmum y= f (X) HaiiiuTe mnepBooOpasHyro y=F (x) , TIPUHUMAIOLIYIO0 3alaHHOE

y x* 3
3HayeHue B NaHHO# Touke f (X) = 32 F (3) =5,

3. Haitaure obuuit Bua nepBoodpaszHoit ans pyHkun (X) =X—10cos2Xx.

4. HaiiguTe nmiomaab KpUBOJIMHEHHOMN TpaneIiuy, OTpaHHYEHHON TUHUSAMHI Y = x3 ;y=0; x=-2.
3
dx

5. Beaucnute uHTErpat: I —_—.
% (x+10)

NuauBuayanbHOe 1oMalliHee 3a/IaHie 10 TeMe «JJ1eMeHTbl KOMOMHATOPUKH, CTATUCTHKH U

TeOPHUH BEPOSITHOCTEH

Komounamopuka. Tema: Pewenue 3a0au na nepeéop eapuanmoe.

Kapmouku - 3a0anusn
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1. CkonbKO CYyIIECTBYET PA3JIMYHBIX YETHIPEX3HAYHBIX UMCEN, B 3aIMUCH KOTOPBIX HCIOIb3YIOTCS
TOJILKO YETHBIE TU(PHI.
2. IIpu BcTpede KaxIplid U3 Apy3ei moxan apyromy pyky. CKOJIBKO PYKOIOKaTUi OBUIO CenaHo,
€CJIH JIpy3ei ObLI0 yeTBepo?
3. Ucnonw3ys uudper  0;2;4;6, cocraBbTe BCE BO3MOXHBIC TPEX3HAYHBIC YHCIIA, B KOTOPBIX
U Pl HE TOBTOPSIOTCSL.
4. CKOJBKO CYHIECTBYET pa3JIMYHBIX YETHIPEX3HAUHBIX YMCEI, B 3aMUCHU KOTOPBIX HCIOIb3YIOTCS
Bce UG PbI, pa3TUYHBbI.
5. IIpu BcTpeue Kaxabld U3 Apy3el mokal ApyromMy pyky. CKOJIbKO pyKOIOXKaTHil ObUIO ClielaHo,
eclu Apy3ei ObUTo TsATEpo?
6. [lepeuncnuth Bce Tpex3HAUHbIE YKCIA, B 3aMUCU KOTOPBIX ucnoib3ytorcs uudpsr 0;1;2, npu
YCIIOBUH, 94TO MU(PHI B YUCIIAX MOTYT TIOBTOPSITHCSL.
Tema: Pemenne npocTeHmmx KOMOMHATOPHBIX 33124
Kapmouku — 3a0anusn
1. Co6panme u3 80 yenoBek BBHIOMpAET MPEACTABUTENS, CEKpETapsi U 3 — X WICHOB PEAAKIIMOHHON
KOMHCCHU: CKOJIBKUMH CITOCOOaMHU MO>KHO 3TO CAeaTh?
2. B copeBHoBaHWM ydacTBYIOT 12 komaH7. CKOJBKO CYIIECTBYET BAPHAHTOB pacIpeleeHUs
npu3oBbIX (1, 2, 3) mect?
3. CkonbkuMH criocobamu 6 4eTOBEK MOTYT CeCTh Ha 6 CTyJbeB?
4. CKONBKMMH CIIOCOOAMH MOKHO CJlieJlaTh TPEXIBETHBIN (iar ¢ TOPU3OHTAJIBHBIMU TOJIOCAMHU
OJIMHAKOBOU IIUPHHBI, €CJTH KMEETCSI MaTePHs IIIECTH PA3IMYHBIX I[BETOB?
5. Ha pgocke 3ammcanbl / CYIMIECTBUTCIBHBIX, S TJIAroJioB W 2 MpwiarareabHbix. Jis
MIPEeJIOKEHUST HYXKHO BBIOpaTh MO OJHOMY CIIOBY KaXKIOW W3 3TuX yactei peud. CKOTbKUMU
Croco0aMu 3TO MOKHO clienaTh?

IIpakTHyeckne 3a1a4u nmo TeMe: Pemenue npocreiimmx KOMOMHATOPHBIX 337124 €

npuMeHeHuemM GopmyJi coueTaHus

1. I3 Tpex WHKEHEPOB U JCBATH YIKOHOMHUCTOB JIOJDKHA OBITH COCTABJICHA KOMHUCCHS M3 / YEIIOBEK.
CKOTBKUMHU CIIOCOOAMU MOKET OBITh COCTaBlIEHA KOMHCCHS, €CIId B HEe€ MOJKEH BXOAUTH OJIUH

WHXKEHED.
2. CKOJTbKMMH CITOCOOaMH MOXHO BBIOpaTh 5 OTKPHITOK M3 11 OTKPBITOK?

3. B kop3une nexar 8 Oenbix mapoB U 6 yepHbIX. CKONBKUMH CIIOCOOAMH MOXKHO JOCTaTh U3

9TOM KOp3UHBI 2 OeJbIX mapau 2 YepHBIX?
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4. B maxMaTHOM KpyXKe 3aHuUMaroTcsi 16 dyenoBek. CKOJIBKUMH CIIOCOOAMH TPEHEP MOXKET

BBIOpATh M3 HUX IS IPEJICTOSIIErO TYpHUPA KOMaHIy U3 4 4YenoBek?

5. Ilepeuncnauth Bce TpEeX3HAUHBIE YHUCIA, B 3allUCH KOTOPBIX Hcmonb3ytoTces mudper 0;1;2.

udpsl MOTYT MOBTOPATHCS.

6. CKOJIBKO CYIICCTBYET pPA3JIMYHBIX YCTBIPCX3HAYHBIX YHUCEII, B 3allMCH KOTOPLIX BCE I_II/I(l)pBI

Pa3JIAYIHBI.

IpakTnyeckue 3axa4u no reme «CrepeomMerpusi. AKCHOMBI M OIIpe/ieJIeHUsI CTepeoMeTPHH.
IMapanieJJbHOCTh M NEePHEHAUKYJISIPHOCTD MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBEY.

1.CkoibKO TpaHe# MPOXOIUT Yepe3: a) OJHy; 0) /IBe; B) TPH; T) YETHIpE
TOYKH, B3ATbI€ IIPOU3BOJIBHO Ha KyOe? CKOJIbKO INIOCKOCTEM MOYHO MPOBECTH YEPE3 TE€ KE TOUKU?
Onpenenures au IpHU 3TOM IOJIOKEHUE TUIOCKOCTH 0AHO3HAYHO? Crienaite pUCyHOK.
2. Jlanpl TOYKAa M Tapa mepeceKarmuxcs NpsAMbIX. CKONBKO pPAa3IUYHBIX IJIOCKOCTEH OHU
onpeaensor? Chenaite pUuCyHOK.
3.Jla"bl TpU mpsiMbIe, HE JICKANIMEC B OJHOW IUIOCKOCTH M HMMEIOIIHE OOIIyl0 TOYKy. CKOJIBKO
Pa3JIMYHBIX [JIOCKOCTEN OHU ONPEAEISAIOT?
4.Toukn A;B;C nexar B KaXIOW M3 IBYX Pa3JIMYHBIX IIOCKOCTEH. JIOKakHTe, YTO 3TH TOUYKH
nexat Ha oqHOM npsimon. CrenaiiTe pUCYHOK.
S5.IIpsmeie @ u b mepecekarorcs B Touke M. Jlokaxkure, 4ro robast npsMasi, epeceKaromnas a
u b, uHe npoxozsmias yepe3 Touky M, JEKHUT C HUMH B OJHOM TUIOCKOCTH.

6.3 dverhlpex MAHHBIX TOYCK OJIHA HE JIGKUT B IUIOCKOCTH, OMPEACIIIEMON TpeMs IPyTUMHU.
JlokakuTe, 4TO STUM CBOMCTBOM O0JIaIal0T BCE TaHHBIE TOUKH.
7. Touku M;N;P;K pacnonoxeHbsl M0 OAHY CTOpoHY OT Iwiockoctu Ttpamneimu ABCD.

[Tapannensueie otpesku AM ;BN ;CP;DK paBHbl cooTBeTCTBEHHO 3cm; 4 cm;5em; 6 cem.
KakoBo B3anMHOe pacrionoxkerue npsmbix MN u PK ?

8. IIpsamass MN napannensna auaronamn AC npsmoyronsauka ABCD . Haiinure xocunyc yria
mexay npsimoit MN u quaronansto BD, ecmu AB=5cu; BC=8 cm.

9. Cropomst OM;ON yrma MON coorBerctBenno mnapamiensusl mpsmMbiM  AB UCD.
Ompenenure yron mexxay AB uCD, ecnu Benmnunna yriaa MON pasna 106° .

10. Jlokaxwrte, 4TO TpsiMas, MapajlieibHAas KaKJIOW M3 JIBYX IEPECEKAIOIIUXCS TUIOCKOCTEH,
napajuieJibHa U JIMHUH UX TIePECCUCHHUS.

11. Tan xy6 ABCDA,B,C,D, . Haiinute yron mexny npsimeivu AC u C,D.

12. JTansl mapaiienbHbie MpsiMble & U D u mpsiMasi C, mepecekaroiasi a , Ho He nepecekaromias b .

Jlokaxwute, uTo D U C— CKpeIIuBarOMrecs IpsMblIe.
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13. Jlokaxxute YTBEpKACHHE: €CJIM TpsMas MapajuieibHa HEKOTOPOH TUIOCKOCTH, TO B 3TOH
IJIOCKOCTH CYIIECTBYET MpsiMasi, apajuieiabHasi JaHHOM.

14. lokaxkuTe, 4TO €ciy IpsiMasl NapajijiesibHas HEKOTOPOM IJIOCKOCTH, TO B JIaHHOM IUIOCKOCTH
yepes 00y TOUKY IPOXOIUT MpsiMasi, apajiebHas JTaHHOW MPSIMOM, U IPUTOM TOJILKO OJTHA.
15. TTnockocts, napamienbhas cropone AC tpeyroipauka VABC , nepecekaer croponst AB u

BC Broukax A u C, coorBerctBenHo, AA : AB=3:2; AC, =8 em. Haiinure AC.

16. U3 Toukn M mpoBeneHsI K IIIOCKOCTH @ 710 npecedeHus B Toukax N ; K nBa orpeska. Touku
D; E cepenunsl otpeskoB MN u MK . Halinure mymmHy oTpeska NK , ecmu DE =4 cm.

17. Jokaxwure, yTO mIpsiMas, MapajulejbHas KaXKAOH M3 JBYX II€peceKaroIluXcs IIOCKOCTEH,
nmapajijiCjibHa U JIMHHUU UX ICPCCCUCHUA.
18. Jlokaxwurte, 4yTO NpsiMas, MapajulelbHas KaKAOH M3 JBYX IEPECEKAIOIUXCS IUIOCKOCTEH,
napajiesibHa ¥ JJMHUU UX TIepeceyeHMs.

19.B rerpasgpe ABCD mnposenens! ase mapamiensasie miockocty MNK u M, N, K, . Jlokaxwure,
uto ZNMK =~2N; M, K.

20. OnmHa W3 CTOPOH TPEYrojJbHHKA NPUHAICKUT TUIocKocTH . Ilnockocte BPau B
nepeceKkaeT ABe JPyrhue CTOPOHBI TpeyrojibHUKa. Jlokaxure, 4ro f OTCEKaeT OT TPEyrojbHHUKA

TPEYTOJIbHUK, MIOJ0OHBIH JaHHOMY.
21. Touku K;L;M —cepenunbl otpeskoB AB; AC; AD coorBercTBeHHO. HalimuTe miomnaab

tpeyronsanka VBCD , ecnm nomans tpeyronsanka VKLM pasna 18 em’.
22. Toukm K;L;M;N —cepenunasr otpeskoB SA;SB;SC;SD coorBerctBenno. Haitnure
nepumetp uetbipéxyronabarka ABCD , eciiu mepumerp KLMN pasen 28 cm.

23. JlokaxxuTe, ecau mpsMas epecekaeT OJHY U3 MapaiebHbIX MIIOCKOCTEH, TO OHA MepeceKaeT u
JIPYTYIO TUIOCKOCTb.
24. Jlanbl nBe mapaienbHble TiockocTH. Yepes Toukun M ;N omHON U3 miuockocTeil mpoBeaeHbI

ABe TapajuielbHble MpsiMble 1O TepecedeHuss B Toukax M, ;N,. Uemy paBeH mnepumerp
yeTbIpéxyroabHuka MNM N, , ecitu MN =M, M =8 em?

25.I3 Toukm, OTCTaromeidl OT IUIOCKOCTH Ha PAacCTOSIHUU 8 cm, TPOBEACHBI JIBE HAKJIOHHBIE,
obpasyrorre ¢ IocKoCThio yritbl 45°, a mexxay coboit yroa B 60°. Haiiaure paccTosiHie MEXIY
KOHIIaMH HAKJIOHHBIX.

26.0tpezok  MA  mepnenmukynsper 1uiockoctu  tpeyroabhHuka ABC, AD-—wmennana
tpeyronsuuka ABC , otpesok MD mneprnenaukynspen BC . Jlokaxute, uto AB = AC .

OTpe3ku ABYX HAaKJIOHHBIX, NPOBEAEHHBIC U3 OAHOW TOYKHU JI0 MEPECCUSHHs C TIOCKOCTBIO, PaBHBI
15 u 20 em, mpoeKuyst OAHOTO U3 OTPE3KOB paBHA 16 cm .

27.PaccTosiHAe OTTOYKH JIO TUIOCKOCTH TPEYroJIbHUKA PaBHO a cm, a J0 KaXJIOH M3 €ro CTOPOH

b em . Halinure pannyc oKpy>KHOCTH, BITMCAHHOW B 3TOT TPEYTOJIbHHUK.
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28.PaccrosiHne oT Toukn A 0 BepIIMHBI KBajpaTta paBHBI 5 cm. UeMy paBHO pacCTOSHUE OT
TOYKH A 10 MIOCKOCTH KBajpaTa Co CTOPOHOU 2 cm ?

29.Cropons! TpeyronbHuka paBHbl 10;17 u 21 em. V3 BepuiuHbl OONbLIEro yria TPEyrojbHUKA
MPOBEIEH K €ro IUIOCKOCTH NEPHEHIUKYJsp, paBHbId 15 cm. Haitaure paccTosiHus OT KOHLIOB

NEePICHUKYIISIPA 10 OOJIbIICH CTOPOHBI.
30.Yemy paBHa uiomia s 00KOBOM OBEpXHOCTH Kyba ¢ peopom 10 em?

IpakTuyeckue 3axa4u no Teme «K MHOrOrpaHHUKHN.
1.B npaBuibHOI# TpeyronsHo# nupamune SABC menuansr ocHoBanust ABC nepecekarorcs B

touke O . [Tnomane TpeyronpHuka ABC paBHa 2 ; 00beM mupaMusl paBeH 6 . Haiinure nmuny
orpeska OS .

2.Haiinute xBagpat pacctossHus Mexay BepinHamMu C u A, IpsSMOYyTrolbHOTO Mapajuiesenurnena,
a1t kotoporo AB=5; AD=4; AA =3.

3.Haiinure paccrosuue mexy BepmmHamMu Au C, MHOrOrpaHHHKA,

I/1306pa)KeHHOFO Ha PUCYHKC.

4 HaiiauTe mionaap MoBEpXHOCTH MHOTOTPaHHHUKA,

M300pakeHHOT0 Ha PUCYHKE

5.Ecnu xaxxnoe pedpo Kyba yBenuuuTh Ha 1, TO ero miomaib MOBEpXHOCTH

yBenmmuuTcs Ha 94 . Haiimute pebpo kyoa.
6.Haiimute 1utomane OOKOBOW TOBEPXHOCTH MPABHIIBHOW IMECTHYTOJBHOW TPU3MBI, CTOPOHA
OCHOBaHHS KOTOpOH paBHa S, a Beicota — 10.

7.Haiinute muomanas MOBEPXHOCTH MPABUIBHOW YETHIPEXYTOJbHON MHpaMUbl CTOPOHBI
OCHOBaHHMs, KOTOPOi paBHbI 6 U BbIcOTa paBHA 4 .

8.CTOpoHBI OCHOBaHHMS PABHIILHON MIECTUYTOJILHOM mupaMujibl paBHbl 10, 60KkOBBIE peOpa paBHBI
13 . HaiinuTe rutomaas OOKOBOW MOBEPXHOCTH ATOM MUPAMH/IBI.

9.B xyoe ABCDA, B,C, D, naiiture kocunyc yrina mexay miockoctsmu BAC u BA D, .
10.B mpsamoyronsHoM napamienenunene ABCDA B,C, D, u3BectHs pedpa:

AB=6; AD=38;CC, =16. Haiinure yron mexxay miockoctsimu ABC u A DB.

IIpakTnyeckne 3agauun no reme. «Tesa Bpamenus. Berancienne 006M0B U momanen
MOBEPXHOCTEH OCHOBHBIX F'€OMETPHUYECKHUX TeI».

1.BeicoTa KOHYCa paBHa 6 , a quametp ocHoBanus — 16 . Haligute oOpasyrolnyio KoHyca.
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2. Ilnomanp OOKOBOI MOBEPXHOCTH LWIMHIApA paBHa 217, a AuaMeTp OCHOBaHHS paBeH 7 .
Haitaure BbICOTY HIMIMHApA.

3. Okono xonyca ommcana cdepa (chepa COACPKHUT OKPYKHOCTb OCHOBAHHS KOHYCa U €ro
BepiuHy). Lentp cheprl HaxomuTcs B 1HeHTpe ocHOBaHMsS KoHyca. OOpa3zyrolas KOHyca paBHa
7x/§ . Haiinure paauyc cdepsi.

4, lllap Briucan B muumHp. [Tnomane noBepxHocTu mapa paBia 111. Haiiaure momanas mojgHOM
MOBEPXHOCTHU IMIIUHIPA.

5. Cocyn, uMerommii (opMy NpaBUIBHOM TpeyrombHoii mpu3Msl, Hamumu 2 300 ey’ Bogsl u
MOTPY3WIX B BOAY JeTajb. [Ipu 3TOM ypoBeHb BObI MOAHSIICS C OTMETKH 25 cM 0 oT™MeTKu 27
cm. Haiiure 06beM neranu. OTBET BhIpasuTe B ey’ .

6. [IpaBuipbHAs YEeTHIPEXyTroibHAS MPU3Ma OMKMCAHA OKOJIO IMIJIMHAPA, PAINyC OCHOBAHHS U BBICOTA
KoToporo paBHbl 1. Halinute niomaas 00KOBOM MOBEPXHOCTU IPU3MBI.

7. OcHOBaHHMEM MPSIMON TPEYrOJIbHOMN MPU3MBI CIYKUT MPSIMOYTOJIbHBIA TPEYTOJIBHUK C KaTeTaMu

6 u 8, 6okoBoe pedpo paBHO 5 . Haiimute 00BEM MPU3MBI.
8. Haiinure BBICOTY MpaBHIBLHON TPEYroOJbHOW MUPAMUIBI, CTOPOHA OCHOBAHHUS KOTOPOW paBHA 2,

a o0beM paBeH \/§ :

9.Konyc Bnmcan B miap. Paguyc ocHoBaHUsI KOHYca paBeH paauycy mapa. O0beM KoHyca paBeH 6 .

Haiigute o6beM mrapa.

10. B xy0 ¢ pedbpom 3 Bmucan trap. Haitnure o6bem 3Toro 1rapa, AeJICHHbIH Ha 7T .
IIpakTuyeckue 3aga4yu no reme «CrepeomeTpus

1. Ha mimockoctu @ naubl 18e Toukun A U B. Choenats MOfeNb MIIOCKOCTH @ W JBYX IJIOCKOCTEH
L Uy, npoxoasmux 4yepe3 Touku A U B. M300pazute nuHUIO TepecedeHns MIOCKOCTEH Mexay

coboit. Pa3nuynbl 11 3TH TUHUN?

2. Tloka3aTh Ha KapKacHOW MOJENH TPABWJIBHONH YETHIPEXYTrOJbHOW MUPaMUABI M Ky0Oa mapsl
CKPEILMBAIOIINXCS MPSAMBIX, MapaJljIeNIbHbIX NPSIMbIX, IepeceKatomuxcs npsambix. Crenarb 4epTéx
U TOKa3aTh oO0ImMe TOYKM pEOEp M KaxXylluecs TOYKU IepeceueHus. YOenuThes, 4YTO TpHU
COOTBETCTBYIOIIEM IIOBOPOTE MOJIEIH CKPELIUBAIOLINECS NPSAMBIE HE IIEPECEKAIOTCA.

3. B3aTb 5KkpaH M KapKacHble MOJIENIM PAa3JIMYHBIX TeN: KyOa, mupamuabl U T.1. OcBelias MoAeIu
napajuleIbHBIMM JIydaMUd W TOMeIlas Tepea 3KpaHoM, MOJIYYUTh HX TEHEBOe H300pakeHue.
OTBETUTH HA BOIIPOCHI:

1. Kak n300pakatoTcst BepILIUHBI TeN?

2. Kakoe Oynet u3obpakenue péoep 3Tux ten?

3. Uto MOKHO cKa3aTh 00 M300paxeHUHU mapaylieTbHBIX pEdep Kyda?
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4. Kak Ha/Ji0 pacnoyiOKUTh MO OTHOIICHHIO Jydel KyO, 4TOOBI OH M300pa3ujcsl Ha PKpaHe B BHUJIC
KBajpara?

4. Cnenatb MOJEIb NAapAJUIEIbHON TPOEKIMH Ha IUIOCKOCTh: TOUKH; JINHUU.

5. Cnenatb MOZIETb K TEOPEME O TPEX MEePHEHAUKYISpax.

6. Cnenatb MO/I€Tb ABYTPAHHOTO YIJIa ¥ €0 JTUHEHHOTo yria.

7. Hana mozenb npsiMoit mpusmel. Craenath COOTBETCTBYIOIIME MU3MEPEHUS M HAUTU YroJl MEXIY
JMaroHaJIbio MPU3MBbI U IIIOCKOCThIO OCHOBAHUS.

8. lana Monenb npaBuUiIbHOM nupamubl. HaliTu (caenats COOTBETCTBYIONINE U3MEPEHHS):

1. yron mexny OOKOBBIM peOpOM U OCHOBAHHUEM ITUPAMU/IBL;

2. NIBYTpaHHBINA YToJ PU OCHOBAHUU;

3. ABYrpaHHBIN yroi nmpu 60KOBOM pedpe.

9. Cnenatp U3 MPOBOJIOKM KOHTYPHI IUIOCKUX (uryp, yacte AB mokpacuTh KpacHOW KpacKoil.
PaGota cocTouT B cieayromieM: YKpPEIUISIIOT OChb B HEHTPOOEKHOW MallMHE U NPUBOAST €€ B
JBUKEHME, TOTJa CTAHOBUTCS BUJIHO, 4yTO YyacTb AB o0pa3yeT noBepXHOCTh BpallleHUSI.

10. CnenaTth MO€IM KOMOWHAIIMH TEJ: IMIIMHAPA U TIPU3MBL.

11. CnenaTh MOZENb HUIMHIPA C KaCATEIBHOMN TIOCKOCTHIO.

12. Cnenats pa3BépTKy KOHYca, y KoToporo =4 cm, h=3 cm.

13. Tlo Momenu yce4€HHOTO KOHyca caenarh pa3BeépTKy. st aTroro obepHyTh MOJEnb Oymaroi u
HO’KHULIaMU BbIpe3aTh CHavajaa OOKOBYIO MOBEPXHOCTb, & 3aT€M OCHOBAHUSI.

14. CnenaTh MOJeny KOMOMHAIIUY TEN: KOHYCA U TUPAMHU/IBI.

15. Cnenatb Mozenb chepsl.

16. Cnenath MozeIb chephl C KacaTelIbHOM IMIOCKOCTHIO.

17. lana Mozens nupaMubl (MOTHON WK yced€HHo). CenaTh COOTBETCTBYIOIIME U3MEPEHUS U
HaWTH: TJTOIIA/Ib OOKOBOM MOBEPXHOCTH; TIOJIHON TTOBEPXHOCTH.

18. JlaHbl HEKOTOpbIE JeTaIH MPSIMOYroiabHOH Gopmbl. Haiitn 00bEM netanei.

19. /lansl HEKOTOpBIE AeTalnu B BuAe nupamua. Haiitu o6béM aeraneii.

20. CnenaTh COOTBETCTBYIOIIME W3MEPEHHUS M HAWTH IUIONIAJb OOKOBOH M TOJHOW MOBEPXHOCTH
IUATTUHIPA.

21. CnenaTh COOTBETCTBYIOIIME M3MEPEHUS M HAWTH IUIONIAJb OOKOBOW M MOIHOW MOBEPXHOCTHU
KOHYyca.

22. Jlanbl HeKoTOpBIe neTanu. Haiiti 006EM jeraneii.

23. Haiiti 00BEM ITUCTEPH 110 33JaHHOMY YEPTEXKY.

24. TlocTpoiiTe pa3BEPTKY TPEYroibHON mHupaMuabl, O0KOBOE pedpo KOTOPOHl MeprneHAUKYISIPHO

OCHOBAHUIO, ABJIAIOIICMYCSA pPaBHOCTOPOHHUM TPCYTOJIBHUKOM.
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25. Cpenaiite pa3BEPTKY M CKIICUTE MOJIENbh OPTOIEHTPHUYECKOTO TETPadapa, BCe TPaHU KOTOPOTO

SBIISIIOTCS] pAa3HOCTOPOHHUMH OCTPOYTOJILHBIMHU TPEYTOJIbHUKAMHU.

26. Cuenaiite pa3BEPTKY MUPAMHUBI, BCE TPAHU KOTOPOI — paBHBIE MEXIY c000i paBHOOEIPEHHBIE

TPEYroJbHUKHU CO cTOpoHaMu 5;5;6. Haiinute: 1. aByrpanusie yrisl npu e€ pédpax; 2. BHICOTHI

NUpPaMUbL; 3. JI0LIA/(b TOJHOM TOBEPXHOCTH; 4. 00BEM NMUPAMUJIBL.

27. Cpaenaiite pa3BEpTKY HHpPaMHUIbl, B OCHOBAHWU KOTOPOH JIEKHUT KBajapar, a 00KoBoe pedpo

NEPIIEHAUKYIISIPHO OCHOBAHUIO.

28. Tloctpoiite pa3BEPTKY YETHIPEXYroabHON mUpamubl BeicoToit 10 c¢M, B OCHOBaHMHM KOTOpOU

KBaJ[paT CO CTOPOHOH 5 CM.

14. Cnenaiite pa3BEpTKy NUpaMUbl, Y KOTOPOH B OCHOBAaHUH JISKUT PaBHOOEIpEHHAs Tparenus,

Bce OOKOBBIE PEOpa OJMHAKOBO HAKIOHEHBI K OCHOBAaHUIO, a TPaHb, MPOXoAasmIas yepe3 OosbIiee

OCHOBAHHE TPArelny, MePIeHANKYIIPHA ’TOMY OCHOBAHHIO.

HccaenoBarenbekue (TBOpUECKHE) 32Ja4H 110 TOTOBBIM YepPTeKaM 110 TeMe

«MHOTOTpAHHUKW

|. Haiioume paccmosinue om mouku 00 npsimoil no npedCmagieHHbIM NOCMPOEHUSIM
1. AFL (ABC). Haiigure paccrosinue ot F 1o CB.

AABC— paBHOOEApEHHBINH A BC — npsIMOYTOJIbHBIH, AMBC — TynoyronpHbIi,
£C=90° £C>90°

2. BF 1 (ABC). Haiigure paccrosiaue ot F 10 AC.
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ABCD - kBaapar ABCD - pom6 ABCD- npsMoyToiasHUK

3. BS1 (ABC). ABCDEF — npaBuibHbIi miecTuyroiabHuUK. Haiinure paccrosiaue

or S no AB or S no AF or S no EF

3agauu Ui NPAKTUYECKUX 3aHATHI

1.1.1. B ocHoBanuu nupamuasl FABC nexut paBHoOenpennsiit Tpeyronsuuk ABC, AB=AC=10,
BC=12. Pebpo AF mepneHAuKyISIpHO MJIOCKOCTH OCHOBaHMS W paBHO 6. Haiinute paccrosinue ot
BepmuHbl F 10 pedpa BC.

1.1.2. B ocroBaruy mmpamuasl FABC 1exuT npsMoyronsHeii Tpeyronsauk ABC, ZC = 90°,
BC=12. Pe6po AF neprieHAuKyYISIpHO TUIOCKOCTH OCHOBaHUs. PaccrosiHue oT BepmmHbl F 10 pedpa
BC pasno 5. Haiigure paccTosiHue OT BepIIUHbI F 10 BepiInHbI B.

1.1.3. B ocHoBanuu nupamuasl FABC nexut paBHOOEApEHHBIN TYNOYTOJbHBIN TpeyroabHUK
ABC, £C =120°, AC=CB=2/3. Pebpo AF meprieHaAuKyIsIpHO MIOCKOCTH OCHOBaHUS. PaccrosHue
ot BepunHbl F 10 pedpa BC pasHo 5. Haiiaure paccrosiHue ot Bepuussl F 1o mockoctu ABC.

1.2.1. B ocnoBanuu nupamuasl FABCD nexur kBanpar ABCD co croponoii paBHoi 4. Pebpo
BF nepnennukynspHo miiockocTu ocHoBaHMs M paBHO 1. Haiinure paccrossHue ot touku F 1o
nuaro"amu AC.

1.2.2. OcnoBanuem nupamuasl FABCD sBasercs pom6 ABCD c¢ yriom A paBHBIM 60° u
paznycoM BIHCAHHOM OKPYXHOCTH V3. Pebpo BF mnepneHIuKyIsipHO IIOCKOCTH OCHOBAHUSI.

Haiinure nnuny pedpa BF, ecnu paccrostaue ot Touku F 10 auaronanu pom6a AC paHo 2.5
1.2.3. B ocnoBanuu nupamuasl FABCD nexur npsmoyronsauk ABCD co croponamu 3 u 4.
Pebpo BF mnepneHaukynsipHO IUIOCKOCTH OCHOBaHMsA. Haiinmute BBICOTY NHpaMuIbl, €CIU

paccrosinue ot Touku F 10 nruaronanu npsmoyroiasHuka AC paHo 2,5.
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1.3.1. OcnoBanuem nupamuibl SABCDEF sBnsiercst mpaBunbHbiit mectuyronbHuk ABCDEF co

CTOPOHOM \/§ Pebpo BS mnepnenamkymspHO TUIOCKOCTHM OCHOBaHuWs. Hailaute paccTosHue OT

BEPIIUHEI S 10 CTOPOHBI AB, eciiu pacCTosiHUE OT BepIuHbBI S 10 pedpa EF pasHo 5.

1.3.2. B ocnoBannu nupamuasl SABCDEF nexut npaBunbHbiil mectuyronsuuk ABCDEF co

CTOPOHOI V3. Pebpo BS mnepnenaukynsapHO IJIOCKOCTH OCHOBaHUS M paBHO 2. Haiinute

paccTostHue OT BepIIuHbI S 10 cTopoHbl AF.

1.3.3. B ocnoBannu mupamunbl SABCDEF nexut mpaBuiabHbI mectuyroiabHuk ABCDEF,

OosblIast AMAaroHaIb KOTOPOTO paBHA 8.3 Pebpo BS nepneHauKyaspHO MIIOCKOCTH OCHOBAHUS U

paBHoO 5. Haiiaute paccTosiHue OT B

epIIMHBI S 10 cTOpoHBI EF.

I. Haiigure yYroJua Mexay l'[pﬂMOﬁ U IIJIOCKOCTBIO IO MPEACTABJICHHBIM IOCTPOCHUAM

1. AAil (ABC). Haiigure yron mexnay CBy u (441Ch).

Al Bl Al Bl Al Bl
K
C; Ci G
K
A W B Al Voo f . B A K ________________ B
AABC- PaBHOCTOPOHHUN AAB(E€— IpsIMOYTOJTEHBIH, AABC — TynoyronbHsIi,
£C =90° £C>90°
2. AA;l (ABC). ABCDFK — npaBuiibHBIN 1IeCcTHYTOJIbHUK. Haiiqure yrom Mexmy
B]_F n (ABC) B]_FI/I (KK;[F]_) B]_F n (AA]_B]_)
B C B C
Al :\ : Al | :
A b gL
Ki i ‘\ Fi E K,' i “‘ F, E
B SN
'B \ 1 / | 1
| erdle [ ed]le
< AL ALE] Vo
\! D Ctel N D
K F

D
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3apaum 1 NPAKTHYECKUX 3aHATHI
2.1.1. CTopoHa OoCHOBaHHUs MpaBUIBbHOMH Tpu3Mbl ABCA1B1CipaBHa 2, 60KOBOE Pedpo PaBHO

\/ﬁ . Haiiaure cunyc yria mexay npsmoii CB1u miI0cKoCThio 60k0oBO# rpanu (441C1).

2.1.2. OcHoBaHMEM  MpPSIMONl  TPEYroJbHOW  MPU3MBI  SBIACTCS  MOPSIMOYTOJIbHBIN
TpeyronbHUKABC: ZC = 90°, 4C=4, BC=3. Jluaronans CB; GOKOBOIA rpaHu o0pa3yer ¢
IJIOCKOCTBI0 00KOBO# Tpanu (AA41C1) yron 45°. Haiiaure mwiomwans GOKOBOM MOBEPXHOCTH MPU3MBI.

2.1.3. B ocHOBaHMM IpPSIMON TPEYroJbHON MPHU3MBI JIEKHUT PaBHOOEIPEHHBIH TYNOYTOJbHBIN

tpeyronsHukABC: /C = 135°, AC=CB= 32, Huaronanms CB; OOKOBOW TrpaHH 00pa3yeT ¢
MIJIOCKOCTBIO0 O0KOBOM Tpanu (4A41C1) yroj, CHHYC KOTOPOTO paBeH g Haiinure nnuny auaronanu

CB;.
2.2.1. Haiinute CTOpOHY OCHOBaHMS MPAaBUILHON IECTUYTOJIBHOM MPU3MBI, Y KOTOPOW OOJIbIIast
JIMArOHAJTb PaBHA 24 ¥ COCTABIET C MIIOCKOCTBIO OCHOBaHHMs yroi 60°.

2.22.Yemy paBHa CTOpOHa  OCHOBaHHUS  NPABUIBHOM  IIECTHUYTOJIBHOW  MPHU3MBI

ABCDFKA;B;C1D1F1K1, y xoTopoii nuaronans BiF paBHa 4\/§ A COCTaBIISIET C IIJIOCKOCTBIO
6okoBoii rparn (KK1F1) yrom 30°,

2.2.3. ABCDFKA;B;C1D1F1K; — mpaBunbHas mectuyronbHas mpu3Ma, CTOPOHA OCHOBAHUS U

BBICOTa KOTOPOIl paBHBI V3 u 246 coorsercrrenHo. Haiigute yron mexny auaroHaneio BiF u
IUTOCKOCTBIO O0KOBO# rpanu (4A1B1).

2.3.1. B ocnoBanuu nupamuasl DABC nexut paBHOcTOpoHHU# TpeyronbHuk ABC, AB=4.

Pe6po BD neprneHaukynspHO MIOCKOCTH OCHOBAHMS M paBHO 44/2 . Kaxoit YroJI COCTaBIISET pedpo
CD ¢ mumockocTthio 60k0Bo# Tpanu (ABD)?

2.3.2.0cnoBanneM mupamuasl DABC ciyXUT paBHOOCAPEHHBIN MPSIMOYTOIBHBINA TPEYTOIEHUK
ABC:z4 = 90°, AC=AB=4. Pebpo BD mnepneHaukynasipHO IUIOCKOCTH OCHOBaHMs M paBHO BC.
Haiinure yron nakinona pebpa CD k rutockoctu 60koBoii rpanu (ABD).

2.3.3. B ocuoBanuu nupamuasl DABC nexxuT npsMoyrosibHblid TpeyronbHuk ABC:ZC = 90°,
AC=4, BC=3. Pebpo BD mepreHAuKyIsIpHO TUIOCKOCTH OCHOBaHHs, a pedbpo CD cocraBmser ¢
IUIOCKOCThIO OoKkoBoi Tpanu (ABD) yron 30°. Haiigure KOCHHYC yria Mexnay pebpom CD u

IIJIOCKOCTBIO OCHOBAHNA.
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2.4.1. lnaronanp B1D nmpsimoro mapamnenenumnena ABCDA;B;C1D; cocTaBisieT ¢ mIoCKOCThIO

0
HIDKHEro OcHoBaHus yroil 45°. Uemy paBHa BbICOTa NapajuIelICNUIIENa, €CIM €r0 OCHOBAHHEM

CIIY>)KHT a) KBaJpaT co CTOpOHOU 4 V2 : 6) poM6 co cropoHoii 4 i octpsiM yriaom 60°.

2.4.2. a) [uaroname B;D mnpsmoro mapamnenenunena ABCDA;B;CiD; cocraBmser ¢
IJIOCKOCTBIO0 00KOBO# rpanu (DD1C) yron 45°, Jlokaxure, 4TO OCHOBAHHEM napajuiesenurena He
MOJKET OBITh KBaJpaT.

0) OcHoBannem npsmoro napamienenunenaABCDA;1B;C1D; ciayxut pomb co ctopoHOi 2\/6
U OCTPBIM YIJIOM 60°. Haiimure JuiMHy quaroHanu BiD mapamnenenunena, cocraBisitomien c
ILI0CKOCTBIO GoKoBoit rpanu (DD;C) yrom 45°.

2.4.3. a) Haiigure yron Mexnay nuaronanbio B;D npsimoro nmapaienenumnena

ABCDA;B1C1D; ¢ mockoctbio 60k0Bo# rpanu (BB1C1), ecmu oCHOBaHUEM IMapajuieenuIe/a
CIIY>)KHT KBaJIpaT, JUIMHA JHAroHaJId KOTOPOTO paBHA BRICOTE MapalljielieuIea.

0) Haiigute cunyc yria mexay nuaroHaibio BiD, paBHoii 10, 1 maockocTei0 OOKOBOW IpaHU
(BB1C;) mpsimoro mapauenenunena ABCDA;B;CiD;, ecniu ero ocHOBaHHEM CIyXHUT poMO ¢

OCTPBIM YTJIOM 30°u mwIomanapo 18.
2.5.1.a) FABCD — nupamuna. FB J_(ABC). ABCD — xsagpar. Z/FAC=60". Kaxoii yrox

cocraBisieT pedpo AF ¢ TIIOCKOCThIO OCHOBaHUS?

6) FABCD — mapavmza. FB L (ABC). FB=8. ABCD — pom6. ZABC=120°. AC =6+/3

. Halinute kotanrenc yria mexny pedpom AF 1 m10cKoCTbI0 OCHOBaHUS.

2.5.2. a) FABCD - nupamuna. FBJ_(ABC). ABCD — kBajgpar co CTOPOHOM J2 . Vron

Mmexay peopom DF u minockocteio (BCF) paBen 30°. Haiizure JUIMHY BBICOTBI TUPAMU/IBI.

6) FABCD — mupavmnza. FB L (ABC). ABCD — pom6. ZBAD=45". AB=3/2 . Haiizure

JUTHHY OonbIero pedpa MUpaMHIbl, €CIU CHHYC yIJla HAaKJIOHAa JaHHOro pedpa K IUIOCKOCTH

O0KOBOI T'paHM IUPAMU/IBI, HE coJleprKalllelt 1aHHoe pedpo, paseH 0,6.

2.5.3. a) FABCD - nupamupma. FBJ_(ABC). ABCD - kBaapar co croponoii 1. Bonbmiee

pedpo nmupamuabl paBHO \/E . Haitnure yron Hakiona pedpa CF k mmockoctu (ABF).

6) FABCD — mupavnza. FB L (ABC). ABCD - pom6. ZBAD=60°. BD =2+/3. Pepo CF

cocTtaBisieT ¢ Iuiockocteio (ABF) yron, cunyc koroporo paseH 0,6. Haiinmurte UIMHBI paBHBIX

OOKOBBIX pedep MUpaMuIbl.
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I1l. Haitoume yzon mesxcdy niockocmamu no npeocmaeieHHbl;M HOCHPOEHUAM

.Haiinure yron mexny

)
(FDC) u (FBC)

1) ACNBD=0.FO_L(ABC

(ABF) u (FDC)

(ABC) u (FDC)

<M OND ¥ Mmoo Hos

2) FBL (ABC). Haiimute yroa Mexmay

(AFD) u (FBC)

(AFB) u (FBC)

(ABC) u (FDC)

<mO0O ¥ Mo Hoc
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)

OO >

oz o

AABC— paBHOOEApEHHBINH

A BC — npsIMOYTOJIbHBIH,

AMBC — TynoyronpHbIi,

£C=90° £C>90°
4. SB.L (ABC). ABCDEF — mpaBuiibHBIH mecTHYTOMbHUK. Haliaure yrom Mexmy
(SAB) u (SBC) (SFE) u (ABC) (ASF) u (ABC)
S
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(ASF) 1 (SCD)

(ASB)  (SDE)

(FSE) n (DSE)

5. CDA;B;1C1D; — npsimoii napamnenenunen. Haiiaure yron
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33)13‘11/1 AJIA MPAKTUYIECKUX 3aHATHH

3.1.1. a) OcnoBanuem mupamugsl FABCD crnyxur kBaapaT co cropoHoit 16. Bepmnna
NUPaMUbl TPOCHUPYETCs B IIGHTP OCHOBaHUWs. Brpicota nupamuasl paBHa 8. Kakoit yron
COCTaBIISIET IIIOCKOCTh OokoBo# Tpanu (FDC) ¢ miiockocThio OCHOBaHUS?

0) OcuoBanueM nupamuasl FABCD sisercs pom6 co cropoHoit 16 u yriiom 30°. Bepmnna
MUPaMUJIBI IPOCIUPYETCSl B TOUKY IEepeceUeHus AuaroHaneid pomba. Beicora mupamuiel paBHa 8.
YeMy paBeH TaHTeHC yria HakjIoHa 0okoBoi rpanu (FDC) k miockocTi ocHOBaHHS?

3.1.2. a)OcHoBaHuEM NUpPaMUbI CIIYKHUT KBaapaT. BepiinHa nupaMuipl IpoeHUpyeTcs: B UEHTP
ocHOBaHUs. JIOKaXHTe, YTO yrojl MEXIy CMEKHBIMU OOKOBBIMU I'DaHSIMU HE MOXET OBITh paBeH
60°.

6) FABCD — mupamuna.ABCD — pom6. ACNBD=0. FO_L(ABC). 4B=12.

Z/BAD=60°. Paccrosiue or TouKH nepecedeHus auaroHaneit pomba a0 60ibiIero GOKOBOro
pebpa pasno 6. Haiimute yron mexay miockoctsmu (FDC) u (FBC).

3.1.3. a) OcHoBaHMeM NUPAMUJBI CIYKUT KBajpaT co CTOpoHOW 2. Bepmmna mnupamMuisi
MPOCIIUPYETCS B IIEHTP OCHOBAHHS. YTOJ MEXKIY HECMEKHBIMH OOKOBBIMH TPAHSIMH ITHPAMUIBI
pasen 60°. Haiixute miomas GOKOBOiT TOBEPXHOCTH THPAMH/IB.

6) OcHoBanuem nupamuisl FABCD sBasiercs poM0 co croponoil 12. Bepmmna nupamuabt

MpoeLMpYyeTCs B TOUKY IMepecedeHus: quaroHaneid pomba. Beicota mupaMuasl paBHa 3V3. Vron
mexxay tiockoctasmu (ABF) u (FDC) pasen 60°. Haiimure miomams GOKOBOIL MOBEPXHOCTHU

nrupaMHuibl.

3.2.1. a) OcHOBaHUEM MUpaMHbl SBJISETCS KBaJpaT, AMAroHalb KOTOPOrO paBHA 3V2.
[InockocTu NByX OOKOBBIX I'paHel NEpHEHAUKYJISPHbl K IUIOCKOCTH OCHOBAaHHUSA, a JIBE JApPYyTue
OOKOBBIE TPaHU 0OPA3YIOT C OCHOBAHUEM YTJIBI IO 45°. Uemy paBHa BBICOTA TUPAMHUJIBI?

6) OcHOBaHMEM MUPAMUIBI CIYKUT poMO co cTOpoHOH 12 u yriom 150°. Beicora MIAPaMUJBI
paBHa 9. [1nockocTn 1ByX OOKOBBIX TpaHei MEpIeHANKYISIPHBI K IUIOCKOCTH OCHOBaHus. Haiaure

TaHTeHC yTJjia HaKJIOHA JIBYX JAPYTUX OOKOBBIX TPAHEH K TUIOCKOCTH OCHOBAHUSI.

3.2.2. a) FABCD - mupamuna.ABCD — pomo. FBJ_(ABC). Z((ABF),(BCF))=900.

AC = AF =6+/2 . Haiizure muHy pedpa FB.
6) FABCD — mmpawmma. ABCD — powm6. FBL(ABC). Z((ABF),(BCF))=120".

AC = AF =+/6 . Haiizure anuHy pebpa FB.
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3.2.3. a) FABCD - nupamuna. ABCD — kBanpar. FBJ_(ABC). FB=4. Kocunyc yrna
Mexnay miockoctsmMu (AFD) u (FBC) paBen 0,8. Haiinure miomniange OOKOBOM MOBEPXHOCTH
MTUPaMUJIBI.

6)FABCD — nupamuia.ABCD — pom6. AA=6. Z/BAD=30°.FB L (ABC). Kocunyc yria
mexay miockoctsmu (AFD) u (FBC) pasen 0,8. Haiinure tuiomans OOKOBOM MOBEPXHOCTH
MTUPAMUJIBI.

3.3.1.FABC — nupamunma. AF J_(ABC). Paccrosiuue mexay npsmbimu AF u BC pasno 6.
[Tnockocts (FBC) cocraBnsier ¢ mnockocthio (ABC) yrou, Tanrenc kotoporo pasen 0,75. Haiinure
BBICOTY ITPAMHU/IBI.

3.3.2. FABC — mupamuna. AF _L(ABC). BC J_(AFC), AN =3. Kocunyc yria mexny
wiockoctsmu (AFC) u (AFB) pasen 0,8. Koranrenc yria mexnay miockoctsamu (FBC) u (ABC)

paBeH 2,5. Haliaute BEICOTY MUpaMUIBI.

3.3.3. OcnoBanue nupamuasl FABC ciayXHUT TymoyroibHbBIN paBHOOEAPEHHBIN TPEyroIbHHUK

9v/2

, AC=CB=32. AF L(ABC), AF =6. Haiiure

ABC, mromane KOTOpOro paBHA

KOoTaHTeHC yria Mexny miockoctsmu (FBC) u (ABC).

3.4. SABCDEF- nwupammma. BS L (ABC). ABCDEF- mnpaBuibHBI IIECTHYTOJIbHUK.
Haiinure:

1) Kocunyc yrina mexay miockoctsmu (SAB) u (SBC).

2) Yron mexay miockoctsimu (SFE) u (ABC), eciu AB = BS..

3) Beicory nupamunsl, ecmi AB =6, yron mesxay mnockoctamu (ASF) u (ABC) pasen 60°.

4) Yron mexnay miockoctssmu (FSE) u (DSE), ecnu paccrosiaue ot BepmmHb F 10 Oosbiiero
pedpa mupaMuIbl paBHO CTOPOHE OCHOBAHHSI.

5) Yron mexay mockoctsamu (ASB) u (SDE), ecnu AB =BS.

6) Yron mexny mnockoctsimu (ASF) u (SCD), ecnu AB=6, BS =9.

3.5.1 a) ABCDA;B;C;D; — npsmoii mapamrenenunen. Haiiaure yroia MexIy IIOCKOCTIMHU
(A41C1) u (BB1D1), ecmiu ABCD — kBapar.

6) OcnoBanueM mnpsimoir npusmbl ABCDA;1B1C1D; sBnsercs napamnenorpamm ABCD, B
xoropom AB=10, AC =24, BD=20. Haiinure cunyc yrna mexmy miockoctamu (A4:Cy) u
(BB1Dy).

3.5.2 a) ABCDA;B;C;D; — npsamoii napamienenunen. ABCD — ksagpar. AC = 3J2. AA =4,

HaiiauTe KOCMHYC yIjla HaKJIOHA TIOCKOCTH (ABlD) K IUIOCKOCTH OCHOBAHHMS MapaJlIesIeNuIIe/a.
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0) OcnoBannem mnpsimoit npusmel ABCDA;B1CiD; sBnsercs mapamnenorpamm ABCD, B
kotopom AB=5, Z/BAD=230". Bsicora mpusmsl paBHa 3. Haiiiure TaHreHC yria MexIy
IUIOCKOCTHIO OCHOBAHMS U TIOCKOCTHIO (AB1 D).

3.5.3 a)ABCDA;B1C1D; — npsamoii mapamnenenunen. ABCD — kBanpar. Kocunyc yria mMexmay

mockoctsamu (ABC) u (AB1C) paBen 5 Bo ckonbko pas BbIcOTa mapaiienenunena Ooblie

CTOPOHBI OCHOBaHUsA?
06) ABCDA;B1CiD; — mnpsmoii mapamwenenunen. ABCD — mapamnenorpamm, AB=6,
ZCAB=30°. Cunyc yrna mexay miockoctsimu (ABC) u (AB;C) pasen 0,8 . Haiiqure BbicOTY

napajijiejacnuicaa.

YcTHbli onpoc (MPOAOJIAKUTE NMPeEII0KEeHHE)
Tema « Ilpuzma»
1. BokoBbI€e rpaHy MIPU3MBI ABISIOTCA ... (NAPANLENOSPAMMAMU).
2. BoicoTta npsimMoii pu3Mbl paBHa €€ ... (pebpy).
3. Bce BBICOTHI IPU3MBEI ... (PasHbL).
4. [IpssMOyTOIBHBIN NapauIeNenuel, y KOTOPOro BCe TPU U3MEPEHUS PaBHbL, €CTh ... (KV0).
5. TlepnieHnukynsip, TPOBENCHHBIH M3 KAKOWM-HUOYAh TOYKHM OJHOTO OCHOBAaHMSI TIPHU3MBI K
TIJIOCKOCTH IPYTOTO, €CTh ... (8bICOMAQ).
6. Eci 6okoBble peOpa mpU3Mbl EPIEHIUKYIISIPHBI K OCHOBAHHSIM, TO MIPU3MA ... (NpAMAsL).
7. Ecnu 6okoBble peOpa MpHU3Mbl He IEPHIEHIUKYIISPHBI K OCHOBAaHUSM, TO IPU3MA ... (HAKIOHHAS).
8. Ecnu B OCHOBaHMM MPSMOM NPU3MBI JIEKHUT MPABWIbHBII MHOTOYIOJBHUK, TO IpU3Ma
(npasunvras,).
9. OcHOBaHMsI TPU3MBI JIEKAT B MIIOCKOCTSIX, KOTOPBIE ABISIIOTCA ... (NApALlebHbIMU).
10. Otpe3ok, COeAMHSIOIMN [BE BEPIIMHBI, HE MPUHAIICKALNIME OJHOM TIpaHH, €CThb
(Ouazconans).
Tema « [lupamuga»
1. MHOrOrpaHHuK, y KOTOpOro B OCHOBAaHMH HAXOJUTCSI MHOTOYI'OJIbHUK, a BCE OCTAJIbHbIE I'PAaHU -
TPEYTrOJILHUKY, UMEIOLIHE OOLIYI0 BEPIINHY HA3BIBACTCS ... (NMUPAMUOOL)
2. MHOTOYTOJIbHHUK, JISYKAITUH B OCHOBAaHUHU MTUPAMHUIBI ... (OCHOBAHUE)
3. TpeyroibHUKH, UMEIOLINE OOIIYI0 BEPUIMHY U 00pa3yrolue OOKOBYIO MOBEPXHOCTh MHUPAMHU/IbI
... (bokosvie epanu)
4. Touka pacnoJyiO)KEHHAasi Ha BBICOTE NMHUPAMHUABbI, KOTOpas MPOEKTUPYETCS HAa OCHOBAHUE ITOU

MUPAMUJIBI ... (8ePUIUHA NUPAMUODL)
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5. OTpe30K, COeAMHSIONMNN BEPITUHY MUPAMU/IBI C BEPITUHON OCHOBAHMS ... (D0K080€ pebpo)
6. Kakoe unciio rpaneit y BOCbMUYTOJIbHOU upaMuisl? (9 epaneti)
7. Kakoe urcio péoep y mectuyronbaoit nupamupi? (12 pebep)
8. Kakasi ¢urypa HaxomuTcs B CEUYCHHH ISTHYTOJLHOW MHPAMUJIBI, €CIM CEYCHUE MapajlIeIIbHO
OCHOBAHUIO TUPAMUJIBI? (NAMUY20N1bHUK)
9. Beicora 60K0BO#i rpan# ... (anogema)
10. IMepnenaukymsip, ONMYIIEHHBIA W3 BEPIIMHBI MAPAMUIBI HA HIDKHEE OCHOBAaHUE ... (8bicoma
nupamuowl)

Tema « Konyc»
1. Kakas ¢urypa mnosydaercs B CEUEHHH KOHYCa IJIOCKOCTBIO, IPOXOIAIICH Yepe3 oCh KoHyca?
(pasHobedperHbLL MPey2OoIbHUK)
2. Uto mpencraBisieT coOOW CeYCHHME KOHYcCa IUIOCKOCTBIO, IMEpeceKarolleil Bce 00pasyroliue
Konyca? (annunc)
3. Uto mpexacrarisieT coO0i cedeHre KOHYyca TIOCKOCThIO, MPOXOIAIEH Yepe3 BEepIIMHY KOoHyca?
(pasHobedperHbLL MPey2OoIbHUK)
4. Kakas ¢urypa mosydaercst B CCYCHUH KOHYCa TIOCKOCThIO, IPOXOJISIIEH MEPICHIUKYISIPHO OCH
Konyca? (kpye)
5. Kakas ¢urypa noiaydaercsi B CEYeHUH YCEUSHHOTO KOHYCa TUIOCKOCTBIO, TPOXOASIIEH Yepe3 0Ch

Konyca? (mpaneyus)

9.2. OueHo4YHbIe MaTEePHAJIBI IS IPOMEKYTOYHOIH aTTecTaluu
®opma npoBeeHHUs MPOMEXYTOYHON aTTecTallMM MO JTUCHMILIMHE: KOHTpOJIbHas padoTa (1
ceMecTp, K3aMeH (2 cemecTp). Buj mpoMexyToyHOH aTTeCTalluu - O HAKOMUTEIbHOMY PEUTHHTY

HJIM KOMIIBIOTCPHOC TECTUPOBAHUC.

YcTHO-TIMCBEMEHHAS (i)opMa 10 3K3aMCHAallMOHHBIM ouneram npearojgaracTcsda, Kak 1mpaBuiio,

JUUISL CIaYM aKaJeMHYSCKOM 3aJ01KEHHOCTH.

KonTpoJubnas padora. 1 cemectp

Teopemuueckue 6onpochwi.
1.BeipaxkeHus: ¢ nmepeMeHHOH, ux Kiaccuukanus. ToxaecTBeHHbIe TPeoOpa3oBaHus BBIPAKEHUH.
MeTto1bpl 0Ka3aTeNbCTBA TOXKIECTB.
2. Lenble BeIpaxkeHus U ux npeoOpazoBaHus. (PopMysibl COKPALIEHHOTO YMHOXKEHUS).
3. KBanpatublit KopeHb. ApudMeTrnyecKuil KBaIpaTHbIN KOPEHb U €r0 CBOMCTBA .

4, ToxaecTBeHHbIE Hp606pa30BaHI/IH BBIpa)KeHHﬁ, COACPpKAMNX KBAAPATHBIC KOPHU.
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5. Kopenb N—oii ctenmeHn M ero cBOWCTBA. TOXXKIECTBEHHBIE MPEOOPA3OBAHUS  BBIPAKEHUH,
COJIeprKallMX KOPEHb N— CTENEHH .

6. CreneHb ¢ palMOHAJIbHBIM IIOKa3aTeleM U €€ CBONCTBAa. TOXKIAECTBEHHbIE IPeoOpa3OBaHUS
BBIPAKEHUH, COIEPIKALUX CTEIIEHb C PAlMOHAJIbHBIM IIOKA3aTEIEM.

7. llonste norapudma. CpoiictBa mnorapu¢moB. JlorapudmMupoBaHue U TOTCHLUUPOBAHHE.
ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAKEHHUH, COAEPKALINX JIOTapH(pMBbI.

8. O6mue ceneHust 00 ypaBHEHHUAX (ONpeneneHue, KOPHU, YUCIO KOPHEH, YTO 3HAYUT PEIlUTh
ypaBHeHUe). PaBHOCHIIbHBIE ypaBHEHUS U X CBOMCTBA .

9. Jluneitnoe ypaBHenue. VccienoBanue ero pemeHus. MeToibl peleHus: JUHEHHbBIX YpaBHEHUN
(aHayMTHYECKUI U TpadUUECKHi).

10. KBagpatHoe ypaBHEeHuUe (OonpeaeaeHne, BUbl, BIBOJ (hopMyi, Teopema Buera).

11. Apo6Ho-panmoHaibHbIe YpaBHEHUS, CIOCOOBI UX PEIICHUSI.

12. VppanuoHanbHble ypaBHEHUS U METO/bI UX PELICHUS.

13. VpaBHeHuUs1, coAeprkaliie NepeMEHHYI0 M0J1 3HAKOM MOAYJIsA. Buibl ypaBHeHUH U CIOCOOBI UX
pelIeHus.

14. Tlpocreiimue nokasaTelbHble ypaBHEHUs, MX pewieHue. [Ipuemsl pemieHus: mokasaTelbHbIX
YpPaBHEHUU.

15. Ilpocreiimme norapudmuueckue ypaBHEHUs, UX peunieHue. llpuembl  perieHus
norapu(pMUUECKUX YpaBHEHHH.

16. JInHeliHbIe HEPABEHCTBA U UX PELLICHNUE.

17. KBagpaTHbIE HEPABEHCTBA U UX PELICHUE.

18. JIpobHO-parimoHallbHbIE HEPABEHCTBA U UX pelieHne. MeTo1 MHTEepBajoB.

19. Ilpocreiimue nokasaTelbHbIE HepaBeHCTBA. [Ipuemsbl peleHus moKa3aTelIbHbIX HEPABEHCTB.
20.0mpeneneHne  TPUTOHOMETPUUYECKUX  (YHKUMH  yuciaoBoro  aprymeHta.  OcHOBHOe
TPUTOHOMETPUYECKOe TOXKAeCTBO. COOTHOIIEHHUS MEXAY TPUTOHOMETPUUECKUMU (PYHKIHUIMU
OJIHOTO apryMEHTa .

21. ®opmyasl IPUBEIEHNUS .

22. ®opMyJIbl CIIOKEHHUS] TPUTOHOMETPUUYECKUX (PYHKIUH .

23. Tpuronomerpudeckue pyHKIIMHU JBOMHOTO U MOJOBHHHOIO apTryMEHTA.

24. Onpenenennie u cBoMCcTBa GyHKIIUA Y = COS X, TpaduK.

25. Ompenenienue U cBorcTBa PyHKIUHU Y = SiN X, rpaduk.

26. Onpenenenue u cBoiictBa GyHKIMK Y =1gX; Y =Ctgx, rpaduxk.

27. ObpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMN UX CBOWCTBA U TpaUKH.

28. Pemenue ypaBuenust Sin X =a. Onpezenenne arcsina.

29. Pemienne ypaBHeHus: COS X =a. Onpeznenexnue arccosa.
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30. Pemenue ypaBHenus tgx =a; ctgx =a. Onpenenenue arctgx; arcctgx.

31. PemieHue TpUroHOMETPUYECKUX YPABHEHUH.

IIpumepHBI BADHAHT KOHTPOJIbHON padoTel. OuHas ¢gopma o0yueHus

Yacrtr 1
A 1. Berunciure. 3/49-189
Bapuanmul omsemos.
1)3 2)9 3) 11 4) 21

7 2
A 2. [IpencraBbTe B BUE CTEIICHU BhIpakeHHne 6 2 :6°.
Bapuanmer omeemos.

I
1) 1° 2) 62 3) 2735 4) 67

log, (43)
A 3. Haiinute 3HaueHUE BbIpaKEHUS (Ej °

BapuaHmbl omeemaoe.
1) % 2) 64 3) 4 8 37

A 4. Haiinure o6nacth onpezenenus Gyukiuu f (X) =log, (X2 —5X).

Bapuaﬂmbl omeemaoe.

1) (—oo; O)u(5;+oo) 2) [0;5] 3) (0;5) 4) (—oo; O]U[S; +oo)

. . 4 V/d
A 5. Haitgure tg o, ecnm SINQ = —= 1 E<a<7z.

17
Bapuanmer omeemos.

1) 4 ) -4 3) % g -1
7)_\3
A 6. Pemnte ypaBHeHne COS| X—— |= PR

BapuaHmbl omeenioe.

1) Zi£+27rn,neZ 2) —Zi£+2ﬂ,nez
4 6 4 3
3) —£i£+27m,nez 4) Ziz+272',neZ
46 4 3
1-x
N 125
A 7. YKaKUTe MHOXKECTBO BCEX PEIICHUI HEPaBEHCTBA c < ETR

Bapuanmul omeenos.
1) (-22) 2) (—o0;—2)U(2;400)  3) [-2;2] 4) (—o0;—2]U[2;+0)

A 8. Pemnre ypasnenne logg (x—3)=3.

Bapuaumbl omeenioes.

1) 122 2) 240 3) 128 4) 246
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Yacrte 2

B 1. Beiuucaure €0S —25—7[ +sin _x -COS _r .
3 12 12

B 2. Pemute ypaBHeHue +/3+X —1=X.

B 3. Pemure ypaBuenue 3 —24-3—-81=0.

B 4. Pemure ypapHenue sin® X+4sin x-cos x—5c0s* x =0.

Yacte 3

-4,.8
C 1. Haiinure 3HaYeHNE BBIPAKEHUS (24/32?/2 —3‘3/ 2.42 ) :

C 2. Pemurte HCPAaBCHCTBO. B otBete YKa)KHUTC KOJIUYCCTBO LEJIbIX peH.IeHHﬁZ

log,, (X+2) Py

<0.
V5—4x—x?

1
C 3. Haiinure Bce 11e7pie KOPHU YpaBHEHUS (9 — XZ) 2 -Cos(% . 3"] =0.

-

IIpumepHBIii BADHAHT KOHTPOJILHOMH padoThl. 3aouHasi popma odyueHust
3 . -
Jlano: cos3=0,4 u — < B <27 . Haiigure: SINf.

B3

Pemnre ypaBHeHue: COS8x = S

46 -16
o a -a
HaI/I,Z[I/ITe 3HAYCHUC BBIPAKCHUA — npu a = 2 .
a

Pemmre ypaBHenne +5x+9 =2x /5X +9 = 2X . Eciu ypaBHeHue uMeeT 6oiiee 0IHOTo
KOpH:A, B OTBETC YKAXUTEC MEHBIINI U3 HUX.

. Berancmure:. log, 8—log, 2+ log, 9

. Pemmre ypasuenune: 2% =128.

Peumnre ypasuenue: log, (7—x)=-2.

Pemire ypaBHeHHe: 32X+0 _92x+1 | 32x+4 _ o2x+4 _

Penure ypaBHeHue: %Iog2 (X—4)+%|ng (2x-1)=log, 3
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10. Pemmre ypaBHeHHE: SIN7X+ J3cos7x=0

IIpumepHbIil BAPUAHT TECTOBOT0 KOHTPOJIS

3anaua 1. llenble pauMoHaIbHBIE YPAaBHEHUS

Pemnre ypaBHeHUE gx = 5% .

1
1)— 2)10 3) -10
g 2103

3anaua 2. llenble paulMoHAIbHBIE YPABHEHUS

1 1
Pemnre ypaBHeHne 3 X2 = 16§ . Ecniu ypaBHeHme nmeer 6osee 0JHOrO KOPHS, B OTBETE 3alUIIUTE

MEHBIIINN U3 KOPHEU.

1) —% 2) =71 3) 7

3agaua 3. /[poOGHO- palilnOHa/IbHbIE YpaBHEHHUS
X+15 4

x—15
1
1) ——:; 2)25; 3) -25
) e ) )

Pemure YpaBHEHUC

3agaua 4. /[poOGHO- paloOHaJIbHbIE YpaBHEHUS
X+8  X+8

SX+7 IX+5

3anuumuTe OOJIBIINI U3 KOpHEH.

1) -%; 2)1: 3) -1

Pemure YpaBHEHUC

. Ecnu YPaBHCHUC NUMECT Ooiee OJITHOI'O KOpPH:A, B OTBCTC

3agaua 5. MppaunoHanbHble ypaBHEHHS
Penmte ypaBHenue /6—5X =6.

1) %;2)—6;3)6

3agaua 6. lppaunoHanbHble ypaBHEHUS

Pemmure ypasnenne +/5—4X =—X . Eciu ypasHeHne uMeeT 6oiee OXHOTO KOPHS, B OTBETE
3anuImTe OONBIINN U3 HUX.

D-%;@%;@S

3anaua 7. TpuroHoMeTpr4eCcKue ypaBHEHHS
Pemure ypaBuenue COS7zX =0. B oTBere 3anummTe HanOOIBIIHI TTOJIOKUTEIBHBIA KOPEHb
ypaBHEHUH.

1) 0; 2) -0,5;3) 0,5

3anaua 8. TpuroHoMeTpuieckue ypaBHEHUS
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. TX o o
Pemmre ypaBHeHue Sin 3 =0,5. B orBeTe 3anuimnTe HAUMEHBIIUN MOJIOKUTEIbHBIA KOPEHB

YpaBHCHUA.
1) 0; 2) -0,5;3) 0,5

3anaua 9. [lokazaTenbHble ypaBHEHUS

5 1 9+X
Haiinure KOpeHb ypaBHEHHUS 9 =81.

1
1) -=;2)-11; 3) 11
TR )

3apaua 10. Jlorapudmuueckre ypaBHEHUS

Peumnre ypasuenne log, (5+ x) =log, (15— x).

1) %; 2)5: 3) 4

JK3aMeH. 2 cemecTp
Teopernyeckas 4acTb

1. AKcHOMBI CTEPEOMETPUHU.
2. B3auMHOe pacnojiokeHHe NPSMBIX B MPOCTPAHCTBE (MapajlieIbHOCTh, MEPIEHAUKYISIPHOCTD).
Teopema o Tpex nepneHAuKyIsApax.
3. BsaumHoe pacnonoxeHue TMpSAMBIX U IUIOCKOCTEH B MPOCTpPaHCTBE (MapauieIbHOCTb,
MEPIEeHIUKYISPHOCTD).
4. B3aumHoe  pacnosnokeHue IJIOCKOCTEN B IIPOCTPAHCTBE (mapasuIenbHOCTB,
NEePIEHAUKYIISIPHOCTD).
5. CxpenuBaromuecs npsiMpie (OnpeesieHue, pacCTOsTHUE, Yrol).
6. Iloctpoenne wu300pakeHUH MNPOCTPAaHCTBEHHbIX (uryp. OcHOBHBIE TpeOOBaHUSA K
NEJAarornyecKoMy 4epTexKy.
7. Ilpu3ma: BUIbI, CBOMCTBA, IUIOIIAAb IOBEPXHOCTH, OOBEM.
8. [lupamua: BUIBI, CBOMCTBA, ILJIOINIAIb MOBEPXHOCTH, OOBEM.
9. CpoiicTBa TpeyroibHOW NHpaMuibl, UMELIeH paBHble OOKOBble pelOpa. Crenarb BBIBOJ
OTHOCHUTENIBHO N— YrOJbHOW MUPAMHUJIBL.
10. CgoiicTBa TpeyrojabHON NMUpaMujbl, OOKOBbIE pedpa KOTOPOW HAKIOHEHbI K OCHOBAHMIO MO
oHUM yriioM. CenaTh BbIBOJ OTHOCUTEIBHO N— YrOJbHON MUPAMUBL.
11. CgoiicTBa TpeyrojabHON MUpaMubl, OOKOBbIE TPaHU KOTOPOH HAKIOHEHbI K OCHOBaHMIO MOJ
oIHUM yriioM. CenaTh BbIBOJ OTHOCUTEIBHO N— YrOJbHON MUPAMUBI.
12. CpoiicTBa TpeyrojabHON MUpaMusl, anodeMbl KOTOpoi paBHbI. CliesnaTh BHIBOJ OTHOCHTEIHHO

N— yrojabHON MUPAMUJIBI.
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13. Tena BpaiieHus.

14. KomOuHamus mapa 1 MHOTOTPaHHUKOB.

15. KomOuHamus KoHyca ¥ MHOTOTPAHHUKOB.

16. KoMOuHanuu e BpalieHus.

17. O6wem Tena. CBoiicTBa 00beMOB. O0BEM MPU3MBI (MPSMON ¥ HAKIIOHHOM ), TMPaMHUJIbI, KOHYCA,

LMJIMHIPA, apa.

IIpumepHbIil BAPUAHT IK3aMEHAIIMOHHOI0 OUJIeTa
1. Uepes BepIIMHY HOPSAMOIO yria paBHOOEIPEHHOTO NpsAMOyroisHoro tpeyroisauka ABC
npoBezeHa npsmas CM, neprneHauKyisipHas ero miockoctu. Haliqure paccrosinue ot Touku M 1o
npsimoit AB, ecmu AC=4cm, CM= Zﬁ CM.
2. B npaBunbHoii yetbipéxyronsnoii nupamuge SABCD touka O — uentp ocnosanus, S —

sepiuna, SA=10, BD=16. Haiigure nnuny otpeska SO.

3. OnHOpOAHBIN IIap [uaMeTpoM 2 cM BecuT 16 rpammoB. CKOJIbKO BECUT LIAp AUAMETPOM
4 cMm, U3TOTOBJIEHHBIN U3 TOTO K€ MaTepuana?

4. OOveM [aHHON mpaBUIBHOW TpeyronbHOM mpusMmbl paBeH 80. Haiinute o06bvem
IIPaBWJIBHON TPEYroJIbHOM NPHU3MBbI, CTOPOHA OCHOBAaHMs KOTOPOM B 4 pa3a MEHbILE CTOPOHBI

OCHOBaHUS JJAHHOM NMPU3MBI, a BbICOTA B 4 pa3a 00Jibllie BEICOTHI JAHHON MPU3MBI.

IIpumepHBIH TeCT VI MPOMEKYTOYHOM aTTecTalnu (IK3aMeHa)

Yacts A
A.1. 3anonHUTE MPOMYCKH, YTOOBI MOJIYYNUIIOCh HCTUHHOE YTBEPIKIEHUE:!
O6vém wapoeo2o cecmenma Gbl4UCIAEMC NO opmyTe...
A.2. Crienaiite pUCyHOK YETHIPEXYTOJILHOM MUpamMuibl, 0003HaUbTe €€: BepIInHy, OOKOBbIe pEOpa,
BBICOTY, OCHOBaHHUE, OOKOBBIE TPaHU U arogemy.

A.3. 3anumute popmyiny o0bEMa yCcedEHHON MUPAMUIbI U €T0 IeCATOM YacTH. ..

A 5 A4. Ocnosanme mpusmsi ABCDA, B,C, D, —tpaneuns. Kakne u3
1

1 C CICAYIOMIUX Iap MPAMBIX ABJIAFOTCA CerHH/IBaIOIHI/IMI/ICSI?
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Bapuaum bl omeemoe.

1) C,DuD,C 2)C,DuAB, 3)C,DUAB 4) ABuCD

A.5. YKaxXuTe MI0CKOCTh, MapaJIJICIbHYIO IPSIMOM, MPOXOJAIIEH Yepe3 TOUKHU MepeceuCHUs

muaronanern  ayx rpameii  AAB,B u BB,C,C

D C
A /\ B napautenenunenra ABCDA B,C, D, .
\ Bapuanmut omeemos.
Ip
Lﬂl c 1) ADC, 2) C,DD, 3) CB,D, 4) ACC,
-_ y’ 1
A B,

A.6. Ocnopanue nupamuasl SABCD — napanenorpamm. Ykaxure m10cKocTh, apajieIbHyO
IUIOCKOCTH,  NpOXOAsIied  yepe3  cepeduHbl  pédep

AB;CDu SB.

Bapuanm bl omeemoe.

1) ASB  2)DSC  3) ACD 4) ABC

A.7. PaccrosiHue MCKAY OCbIO HWJIHMHApAa W IHapaJlJICJIbHBIM

<4 0, eMy cedenueM paBHo 12 . Paguyc OCHOBAaHMS M BBICOTA IUIMHJPA PABHBI
A —15 . Haiimure miomans ceuenus.
I I Bapuanmut omeemoe.
BI I 1) 27 2) 270 3)54 4)135
c HL o

A.8. BokoBoe pebpo MpaBHIIBHOM TPEyroJbHOM mupamMuabl paHo 39, a

/ cTopoHa ocHoBaHHMs —3 . HaiinuTte TaHreHc yria HakiIoHa GOKOBOM IpaHH K
A C  mmockocT ocHOBaHWSL.
Y

B Bapuanmur omeemoe.

4+/3 1 1
1) —— 2) — 3 —— 4) 443
) )2 )4J§ ) 44/3
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A.9. Cropona npasuiasHoro tpeyronshuka VABC pasna 4. UYepes sepmmny B nposenén
nepnenaukynsip BK  k mnockoctu tpeyronsuuka. Haiimure paccrosaue ot toukn K o mpsmoti,

npoxopseii uepes cepemunsl cropon AB U BC ,ecru BK =1.

Bapuanmuor omeemoe. 1) \/7_ 2) 2 3) g 4) 4

A.10. OcHOBaHHUE NIPU3MBI — NPABUIIBLHBINA TPEYTOIBLHUK CO CTOPOHOI 6 , a eé 6GokoBoe pedpo

0]
paBuo 8+/3 u HaknoHEeHO K mIockocTH ocHoBanms mox yriaom 60°.

Haiigure 006EM IpU3MBL.

Bapuaum bl omeemoe.

1)36 2)1083  3)108 4) 36+/3

A.11. BeicoTa 1paBWIBHOM YETBIPEXYTOJIBHOM  MPU3MBI

ABCDA, B,C,D, pasua 4\/§ , a cTopoHa ocHoBaHus - 4.

Haiimure paccrosune wmexnay Bepmmnod C  wm  Touxoi

nepecedeHus quaroxaneit 6okosoii rpann AA B, B .

Bapuanm bl omeemoe.

D2J5 242 345 a 22

o . (o]
A.12. Haitiute 006EM KOHYCa, ECITH YTOJI IPH BEpIIMHE €ro oceBoro ceuenus pasen 60, a
pajuyc BIIMCAHHOTO B KOHYC IIIapa paBeH 1.

Bapuanmuvr omeemoe.

V2r 2)mx 33z 4)6rx

A.13. O6BEM nunuHpa paseH (27T, a paauyc ero ocHoBaHus - 3 . Halinure miomans 60K0Boi
MMOBEPXHOCTHU HUIIMH/IpPA.

Bapuaum bl omeemoe.

1) 48x 212« 3) 36xr  4) 24rx
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A.14. OcHOBaHHuE IPAMOI HPHU3MBI — OIPAMOYTOIbHUK co cTopoHamu 4 U 3, a eé BbicoTa paBHa 3.

HaiinuTe TaHTeHC yria MeXay IUaroHajgbl0 NPU3MBI M IUIOCKOCTBHIO OOJBIICH MO IUIONIAAN

OOKOBOH TpaHH.

Bapuanmuvr omeemos. 1) g 2) § 3) i 4) i

34 34

A.15. Paguyc ocHOBaHMs KOHyca paBeH O . CeueHue, napauieabHOE MIOCKOCTH OCHOBAHMS,
JEIUT BHICOTY B oTHomeHuH 1.4, cumras or Bepmunbl. Haiiaure miomans
CCYCHHUS.
Bapuanmuvr omeemos.
)z 2)2x7 37 4Hdrx
Yacrs B

Bl. OcHoBaHuMe NHMpamMuabl — TpeyrombHuK co croponamu 24,26 u10.

. (o] )
BokoBble péOpa HAKIOHEHBI K OCHOBaHMIO mox yriom 45°. Haiigure BBICOTY

nmupaMuibl.

B2. BhicoTa NpaBUIBHON MIECTHYTrONBHOM NPU3MBI PaBHAa 3, a IUIOMAAb ocHoBaHUA —6+/3 .

Haiigure nuny Oosnblieii AMaroHanu Npu3MBbl.
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PersiameHT npoBeneHnsi IPOMeKYTOYHOM aTTecTalMu B (popMe KOMIILIOTEPHOTO

TECTUPOBaAHUA

KoJ1-Bo 3a1aHuii B 0aHKe

Koa-Bo 3apanmii,

Bpems Ha TecTHpOBaHMe, MHH.

BOIIPOCOB NpeIbsBIsAEMbIX CTYAEHTY
1 cemectp
70 15 45
2 ceMecTp
65 15 45

[MonHbIA (OH OIEHOYHBIX CPEICTB IS MPOBEACHHUS MPOMEKYTOUHON aTTecTaluu B opme
KOMIIBIOTEPHOTO TECTHPOBAHMS pa3MelleH B OaHKE BOMPOCOB JAHHOIO Kypca MUCHUIUIMHBI B
DUOC yuusepcureta http://sdo.tolgas.ru/.

B xoae MOArOTOBKM K MPOMEXKYTOYHOH AaTTeCTallid OOYYaroIIUMCS TMPEIOCTaBISACTCS
BO3MOXKHOCTh MPOMTH TECT CAMONPOBEPKU. TeCT I CaMONPOBEPKHU 110 TUCIHUILIHHE Pa3MEIICH B
OUOC ynusepcurera http://sdo.tolgas.ru/ B cB0OOHOM /ISt CTYACHTOB JOCTYIIC.




