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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PabGouass mporpamma o6mieoOpa3oBaTeIbHON y4eOHOW MUCIMIUIMHBI SIBISETCS YacCThIO
OCHOBHOI1 00pa3zoBarenbHOM mporpaMMbl B cooTBeTcTBIHM ¢ PI'OC ans cnenmansaocTr 15.02.10
MexaTponnka u poOoToTexHUKa (10 oTpacisaM) (YyKpymHEHHAs Tpymmna CIeMHaIbHOCTEH
15.00.00 MammHOCTpOeHuE, Ui 00y4JaromuXxcst OUHOU (OPMBI O0yUECHHUS.

Pabouas mporpamma paspabotana B coorBercTBru ¢ ®I'OC cpennero o6mero oopa3oBaHus.

1.2. MecTo yueOHO# TUCUUIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

O6meoOpa3oBaTeabHas yaeOHast JTUCITUATIIINHA «Maremaruka» H3ydaeTcs B
obmeoOpazoBarenbHoM Iukie ydeOHoro turana OOIl CIIO Ha 6aze OCHOBHOTO OOIIEro
00pa3zoBaHus C MOJydeHHEM cpeaHero obmero oopazosanus (ITIICC3)

1.3. Ilnanupyemble pe3yJabTaThl 0CBOECHUS AU CHUIJINHBI:
1.3.1 OcBoenue cojaepxxanus o00meoOpa3oBaTebHON y4eOHONW TUCIUIUIMHBI OOEeCcTieunBaeT
JOCTHKEHUS 00yYaIOIIUMUCS CIEAYIOUINX PE3yIbTaTOB:

JIMYHOCTHBIX:

Jluunocmuvie pezynomamel 6 cghepe omuowleHull obyuarowuxcia K cebe, K ceoemy
300p08bI0, K NO3HAHUIO CeOsL:

-TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOUIMXCS K OTCTAUBAHHUIO JIUYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh M CIIOCOOHOCTH BBIpA0aThIBATh COOCTBEHHYIO MO3HITUIO IO
OTHOIICHUIO K OOIIECTBEHHO-TIOJIUTUYCCKUM COOBITHSIM TPOILIOTO M HACTOSIIETO HA OCHOBE
OCO3HAHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX [IEHHOCTEH U JOCTHKEHUI Hallleil CTpaHbl;

Jluunocmuvie pezyromamol 6 cghepe omuoutenuti odyyarowuxcsa k Poccuu xax k Pooune
(Omeyecmsy):

-popMuUpOBaHUE YBaXEHUS K PYCCKOMY SI3BIKY KakK TOCYIapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepanuu, SBISIOMIEMYCS OCHOBOM POCCHUHUCKONW HACHTUYHOCTH UM TJIABHBIM
(haKTOpOM HAIMOHATBHOTO CAaMOOTIPE/ICIICHNUS;

Jluunocmmusie pesynbmamol 8 cghepe OmHOUEeHU 0OYUAIOUWUXCSL K 3AKOHY, 20CY0apcma)y U
K 2PAadHCOaAHCKOMY 00ujecmsy.

-MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd U
OOIIECTBEHHON MPAKTUKU, OCHOBAHHOE HAa JUajore KYyJIbTyp, a TakKe pa3dudHbIX ¢(opM
0OIIECTBEHHOTI'O CO3HAHUsI, OCO3HAHHE CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

Jluynocmuvie pesyrbmamsl 8 cgepe omuowleHUN OOVUAIOWUXCA C  OKPYHCAIOUWUMU
JTH0O0bMU:

-HpPAaBCTBEHHOE CO3HAHWUE U TIOBEICHHWE HA OCHOBE YCBOCHHS OOIIEYEITIOBEYCCKUX
LEHHOCTEH, TOJIEPAHTHOIO CO3HAHUS U TOBEJACHHUS B IMOJUKYJIHTYPHOM MHpE, TOTOBHOCTH WU
CIIOCOOHOCTH BECTH IUAJIOT ¢ IPYTHMH JIFOJIbMU, TIOCTHTaTh B HEM B3aWUMOTIOHUMaHUsI, HAXOAUTh
oOu1ye eIy U COTPYAHUYATh IS MX JOCTUKECHHUS,

-pa3BUTHE KOMIIETEHIIMH COTPYJAHHYECTBA CO CBEPCTHUKAMH, JCTHBMH MIIQIIETO
BO3pacTa, B3pOCIHBIMM B  00Opa3oBaTelIbHOM,  OOIIECTBEHHO  IOJE3HOW,  y4eOHO-
MCCJIEIOBATEILCKOM, MPOSKTHOW U APYTUX BHUIIAX JIEATEIHHOCTH.

Jluunocmuvie pezynomamsi 6 cghepe omHOUWEHUL 0OVHAIOUUXCS K OKPYHCAIOULeMY MUDY,
JHCUBOU NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:

-TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCJE CamMOOOpa3oBaHWIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIBHON U 00IIIECTBEHHOM JIEATEILHOCTH;



-3CTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

Jluunocmuvie pesyrbmamsi 8 cgpepe omuouieHus obyyarowuxcsa K mpyoy, & cgepe
COYUATILHO-IKOHOMUYECKUX OMHOWEHUTL.!

-0CO3HAHHBIN BBIOOP OyayIIe mpodeccun Kak MyTh U Coco0 peann3anui cOOCTBEHHBIX
JKU3HEHHBIX IJIaHOB;

-TOTOBHOCTh OOY4YalOUIMXCA K TPYAOBOH NPO(ECcCHOHATBHON IeATENbHOCTH Kak K
BO3MOXKHOCTH  y4acTHsl B  pEIIEHWH  JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapPCTBEHHBIX,
00IIeHAIIMOHAIBHBIX TPOOJIEM;

-TOTOBHOCTh K CaMOOOCIIYy>)KMBaHMIO, BKJIIO4as OOyYe€HHWE M BBHINOJHEHHE JOMATHUX
00513aHHOCTEH.

MeTanpeaMeTHbIX:

MeramnpeaMeTHble pe3yJbTaThl OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl
MIPEICTABJICHBI TPEMS TPYNIaMy YHUBEPCAThHBIX yueOHbIX nerctBuid (Y'Y ).

1. PerynsaTuBHbIC yHHBEpCaTbHbIC yUeOHBIE NCHCTBUS

OO0yuaromuiicst HayYuTCs:

-CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN 1eATEIbHOCTH
Y KU3HEHHBIX CUTYalHsIX;

2. [lo3HaBarenbHbIe YHUBEPCATIbHBIC YU€OHBIE IEHCTBUS

OOyuaromuiicst HayYuTCs:

-HaXOJUTh M TPUBOJUTH KPUTHUUYECKUE aAPryMEHThl B OTHOIICHUHM JEHCTBUU U
CY)KJIEHHM JpYyroro; CIHOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKMM 3aMEYaHUsIM B
OTHOILIECHHH COOCTBEHHOTO CYXKICHHUS, PACCMAaTPHUBATh UX KaK PECypc COOCTBEHHOTO PAa3BUTHUS;

3. KoMmmyHHUKaTHBHBIC YHUBEPCAIbHBIC YUCOHBIE TCHCTBUS

OOyuaronuiicss Hay4uTCs:

-pa3BEpPHYTO, JOTUYHO M TOYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
aJICKBATHBIX (YCTHBIX M MMCbMEHHBIX) SI3LIKOBBIX CPE/ICTB.

IIpenmeTHbIX:

B pe3yabTare u3ydyeHusi yueOHoro npeamera «MareMaTHKka» Ha ypOBHe CpeHEro
001ero oopazoBaHusi 00y4arOUIUIics HA YIJIYy0JIeHHOM YPOBHE HAYYUTCS:

— HCHOJIb30BAaTh YHCJIOBBIE MHOXKECTBA HA KOOPAMHATHOW IMPSMOW M Ha KOOPAMHATHOU
IJIOCKOCTH Uil OMMCAHUS PEAIbHBIX MPOLECCOB M SBJICHUMN; IMPOBOJWUTH JOKa3aTeJIbHbIC
pacCyXJIeHHs B CUTYallUsIX IOBCEIHEBHOM JKU3HMU, NPU PEIICHUH 3a7a4 U3 IPYTUX MPEIMETOB;

— BBINOJIHATh U OOBSCHATH CPaBHEHHE PE3YJbTaTOB BBIUMCICHHUM MPU PEIICHUU MPAKTUYECKUX
3a/a4, B TOM YHCIie MPUOTMKCHHBIX BBIYUCICHUMN, UCIIONIB3Ysl pa3HbIE CIOCOOBI CpaBHEHUM;
3aluChIBaTh, CpPAaBHUBATh, OKPYIVIATh YHCJIOBBIE [JAHHBIE pEAJbHBIX BEJIWYMH C
MCIOJIb30BAHUEM Pa3HBIX CUCTEM M3MEpPEHHs; COCTABIATh U OICHUBATH Pa3HBIMU CIIOCOOAMHU
YHCJIOBbIE BBIPAKEHUS MPH PEUICHUM MPAKTUYECKUX 3aJad M 3a7ad U3 JPYruX Yy4eOHBIX
IIPEIMETOB;

— COCTaBJISITh M penlaTh YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI MPU PEUICHUHU 3a1ad JPYrux
Y4eOHBIX MPEAMETOB; BBIMONHITH OIEHKY MPAaBIOMOI00US PE3yIbTAaTOB, MOJy4aeMbIX MPHU
pEelIeHUN PA3IUYHBIX YPAaBHEHMM, HEPAaBEHCTB M MX CHUCTEM IPU PELIECHUH 3aJad APYTIHX
y4eOHBIX MPEIMETOB; COCTABISATh U pPEIIaTh YPaBHEHHS U HEPABEHCTBA C MapaMeTpaMu MpHU
pelIeHnr 3aJa4d IpYruX y4eOHBbIX MPEIMETOB; COCTaBIATh YpaBHEHHE, HEPABEHCTBO WM MX
CUCTEMY, OIHUCHIBAIOIINE PEATbHYIO CUTYALUIO WIM MPUKIAHYIO 33/1a4y, UHTEPIPETUPOBATD
MOJIyYEHHBIE PE3YJIbTAThI; UCIIOJIB30BATh MPOrPAMMHBIE CPEJICTBA IIPU PEUIEHUU OTIECIbHBIX
KJIACCOB YPAaBHEHUI U HEPABEHCTB;

— ompenensaTh Mo rpaduKaM W HUCHONB30BaTh Ui PELIEHUS NPUKIATHBIX 3a7ad CBOMCTBA
pEAbHBIX TIPOIECCOB M 3aBUCUMOCTEH (HAauOOJIbIINe W HAUMEHBIIINE 3HAYCHUS, TIPOMEKYTKH
BO3pacTaHusi M YObIBaHUSA (DYHKIHMU, MPOMEKYTKH 3HAKOMOCTOSHCTBA, ACHMIITOTHI, TOYKHU
nepern0a, MEpHOA U T.II.); HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUUYECKOW CHUTYyallMH; OMNpEeNeNaTh 1o TpadukaM MpPOCTEHIINE XapaKTepUCTHUKU



MEePHONYECKHUX MPOILIECCOB B OMOJIOTUH, SKOHOMHUKE, MY3bIKE, PAJIUOCBS3H U Ap. (aMILIUTY/A,
MepUoOJ U T.I1.);
pelaTh MpUKIaIHbIC 3a1a4l U3 OHOJIOTHH, (PH3UKH, XUMUU, SKOHOMUKH U APYTUX TPEIMETOB,
CBSI3aHHBIE C WCCIIEOBAHUEM XapaKTEPUCTUK MPOIECCOB; MHTEPIPETUPOBATH IMOTYYECHHBIE
pe3yJIbTaThl;
BBIYUCIISITh WM OIEHWBATh BEPOSATHOCTU COOBITHI B peajbHON XWU3HH; BBHIOMPATh METOJIBI
MOIXOJISAIIETO MPEACTABICHUSI M 00pa0OTKH TaHHBIX;
COCTaBJISITh C HWCIIOJIb30BAHUEM CBOMCTB T€OMETPUYCCKUX (PUTYpP MaTEeMAaTHUYECKHUE MOJEITH
JUISL pELIeHUs 3aJad IPAKTUYECKOTO XapakTepa M 3aJad M3 CMEXHBIX JIHUCIUILUIMH,
HCCIENOBATH MOTYYEHHBIE MOJIETTA U HHTEPIIPETUPOBATH PE3YJIbTAT;
BJIAJICTh TOHATHUSMU BEKTOPbl W HMX KOOPAMHATBHI; YMETh BBIIOJHATH OIEPALUU HAJ
BEKTOpaMH; MCIOJIb30BaTh CKaIAPHOE TPOU3BEJACHUE BEKTOPOB TMPH PEIIEHWH 3a]1ad;
MIPUMEHSITh YPaBHEHHE TUIOCKOCTH, OPMYITY PACCTOSIHHS MEXKYy TOUKAMH, ypaBHEHUE Chepbl
MPY PELICHUN 33/1a4; PUMEHSATh BEKTOPBI 1 METOJ KOOPAWHAT B MTPOCTPAHCTBE NP PENICHUUN
3a7ad4.
Oo0yyawmmiics Ha yriiy0JJeHHOM YyPOBHE MOJYYUT BO3MOKHOCTb HAYUYHTHCS:

— HCMONB30BaTh TCOPETUKO-MHOKECTBCHHBIN SI3bIK U SI3BIK JIOTUKHU JIJISI OTIMCAHKS PEATBbHBIX
MPOIIECCOB U SIBIICHUMH, MPH PELICHUH 3a/1a4 APYTHX YUCOHBIX TPESIMETOB

— CBOOOJHO OIIEPHPOBATH YMCIOBBIMH MHOYKECTBAMU TIPH PEILICHUU 33/1a4;

— TMOHUMATh MPUYMHBI U OCHOBHBIC UCH PACIIUPEHHS YMCIOBBIX MHOXKECTB;

— BJAJICTh OCHOBHBIMH MOHATHSIMH TCOPUH JCTUMOCTH TIPH PEIICHUN CTAHAAPTHBIX 337144

— WMeTh 0a30BbIe TIPEJICTABICHHS O MHOXKECTBE KOMIUICKCHBIX YHCEIT;

— CcBOOOJMHO  BBHIMOJHATH ~ TOXKJECTBEHHBIE  MPEOOpPa30BaHUS  TPUTOHOMETPHUYCCKHX,
JIOTAPUPMHUUYCCKHX, CTCTICHHBIX BRIPAXKCHHUI;

— Biaaeth Gpopmynoit OmaoMa HrioToHA;

— yMeTh BBITIOJNHATH 3aIKUCh YUCIIA B MO3UIIMOHHON CHCTEME CUUCIICHHS

— TPUMEHSTH NPH pelieHnH 3a1a4 OCHOBHYIO TEOpEMY anreOpsl;

— MPUMEHSTH MPH PEIIeHUH 3a7ad MpocTeinine QyHKIMA KOMIUICKCHON TMepeMEeHHON Kak
reoMeTpruecKre mpeodpa3oBaHus

— CBOOOIHO ONpeAeNATh TUN M BBIOMpPAaTh METOJ PEIICHUS IOKAa3aTeNbHBIX U
JOTapUPMHUYCCKHX ypaBHEHUH ¥ HEPABCHCTB, WPPAIMOHAIBLHBIX YpPaBHEHWH H HEPaBEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUM W HEPABEHCTB, X CHCTEM;

— CBOOOJHO peraTh CHCTEMBI JIMTHCHHBIX YPaBHEHUH;

— pelaTbh OCHOBHBIC THIThI yPaBHEHUI W HEPABEHCTB C MapaMeTpaMu;

— MPUMEHSTD TPH pellleHuH 3a1a4 HepaBeHcTBa Komu-byHskosckoro, bepuysy;

— BJAJCTh MOHATHEM aCUMIITOTHI M YMETh €r0 TPUMEHSATH MTPH PEIICHUH 33/1aY;

— MPUMEHSTH METOJbI PEIICHHS MPOCTEHINX TU(GPEPEHINATBHBIX YPAaBHEHUH MEPBOTO |
BTOPOT'O TOPSIKOB;

— CcBOOOJHO BJIaJAeTh CTAHJAPTHHIM armapaToM MaTEMAaTHUECKOTO aHATW3a JJIsl BHIUHCIICHHS
MIPOU3BOIHBIX (DYHKITUH OJTHON ITEpEMEHHOM;

— CBOOOJHO MPUMEHSTH ammapaT MaTeMaTHYCCKOTO aHaIu3a JUIs UCCIeNOBaHUA QYHKIUN U
MOCTPOCHUS TPA(QUKOB, B TOM YUCIIE HCCIICAOBAHHS HA BHITYKJIOCTD;

— ONEepHPOBATH MOHATHEM MEPBOOOPA3HON QYHKIMH A1 pEIICHHS 3a71a4;

— OBJAJeTh OCHOBHBIMH CBeicHHsIMH 00 MHTerpasie Hptorona—JleiiOHuIa 1 ero nmpocteimmx
MPUMEHECHUSX

— ONEpPHPOBAThH B CTAHAAPTHBIX CUTYAIUSIX MPOU3BOAHBIMU BBICIIHUX MOPSIKOB;

— yMeTh MPHUMEHATH MTPU PEIICHUH 33]1a4 CBOHCTBA HEMPEPBIBHBIX (DYHKIIUH;

— yMeTh NPHUMEHSTH NPHIOKEHHE MPOU3BOIHOW U ONPEICICHHOIO MHTErpaja K PELICHHIO
3aj1a4 €CTECTBO3HAHMS;

— BIAJCTh TOHSATHAMH BTOpas NPOU3BOJHAS, BBIMYKIOCTh Tpaduka (QYHKIHH U YMETh
HCCIIEIOBATh (YHKIIHIO HA BBITYKIOCTh

— WMETbh NPE/ICTABICHHUE O IIEHTPAJIBHON MPEeIbHON TeopeMe



— HMETb NpecTaBIeHUE O BEIOOPOYHOM KO3 PHLIMEHTE KOPPEISLIH U TUHEHHON perpeccun;

— HUMCETb IMPEACTAaBJICHHUE O CTATUCTUYCCKUX THUIIOTE3aX W IIPOBEPKE CTaTUCTHIECKOMN
TUIOTE3bI, O CTATUCTHUKE KPUTCPHUA U €€ YPOBHC 3HAUYUMOCTH;

— HMETh NPEICTaBICHUE O CBA3W SMIMPHUUECKUX U TEOPETUICCKUX paclpeie’cHui

— WMETh TMpPEJCTABICHAE O CTATUCTHYECKMX THUIOTE3aX W TPOBEPKE CTATUCTUYECKOM
TUIOTE3bI, O CTATHCTUKE KPUTEPUS U €€ YPOBHE 3HAYNMOCTH;

— WMETh npejicTaBieHre 00 aKCHOMAaTHIECKOM METOIC;

— yMeThb TPHMEHSTH JUISl PENICHWs 3aJad CBOMCTBA IUIOCKUX H JIBYTPAHHBIX YIJIOB,
TPEXTPAHHOTO YTIIa, TEOPEMbI KOCHHYCOB H CHHYCOB JIJISl TPEXTPAHHOTO YTJIa;

— BIAJETh TMOHATHEM TEPICHANKYISIPHOEC CEUCHHE NMPHU3MBI U YMETh NPUMEHSTH €ro IMpH
pEIICHNY 33/1a4;

— HMETh NpEJICTAaBICHUE O JTBOHCTBEHHOCTH MTPABUIBHBIX MHOTOTPAHHHUKOB;

— UWMETh TpelcTaBieHHE 00 akcuomMax oObeMa, TpPUMEHATh (QOopMynIsl  00BEMOB
MPSIMOYTOJILHOTO TapaJuIeIIeIHIIe 1a, PU3MbI U ITUPAMHUIBI, TETPadipa P PEIICHUH 3a/1a4;

— WMETh TMpPEJCTAaBICHWE O JBIKCHHUSX B TPOCTPAHCTBE: IapajuIeIbHOM MepeHoce,
CUMMETPUH OTHOCUTEIHHO TUIOCKOCTH, IIEHTPAIbHOH CHUMMETpPHH, MOBOPOTE OTHOCUTENIBHO IMPIMOH,
BUHTOBOW CUMMETPHH, yMETh IPUMEHSATh UX IPH PEIICHUH 337a9;

— yYMETh PUMEHSTH (POPMYIIBI 0OBEMOB MPHU PEIICHUHU 33729,

— HaxOIUTh 00BEM MapauIeIeuIeia U TeTPadpa, 3aJaHHBIX KOOPAMHATAMYU CBOUX BEPIIINH;
- 3aJ1aBaTh NPSMYIO B POCTPAHCTBE;

— HaxOJIUTh PACCTOSHUE OT TOYKH JI0 IIOCKOCTH B CUCTEME KOOPMHAT;

— HaXOJUTh PACCTOSIHAE MEXAY CKPEHIMBAIONIMMUCS TPSIMBIMH, 3aJaHHBIMH B CHCTEME
KOOp/IMHAT.

2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHbI

2.1 O0beM IMCHUILUIMHBI U BUAbI Y4eOHOH padoThI

Buo yueonoii pabomut Oovem uacos
O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI 340
PabGora o0yuarommuxcsi BO B3aMMO/I€iiCTBMH C MIpenoxaBarejemM 332
B TOM YHUCIJIE:
JeKIUH (YPOKH) 166
B (hopMe MPaKTHYECKON NOATOTOBKHU (€CIH MPETyCMOTPEHO) *
MPAKTUYECKUE 3aHATUS 166
B (hopMe MPaKTHUECKOW MOATOTOBKHU (€CIH MPETyCMOTPEHO) *
abOpaTOpPHBIE 3aHITHS
B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIU TPETyCMOTPEHO) *
KypcoBas pabota (poeKT) (eciu npedycmompena)
CamocrositenbHas paboTta o0yuaromierocs (Bcero) (eciu npedycmompena)
Koucynwranuu (eciu npedycmompena) 2
[IpomexyTounas arrectamus B hopMe Judpepenyuanvrozo 3auéma 6 1 cemecmpe u 6
2K3AMeHa 60 2 cemecmpe




2.2. TemaTn4yecKuii MJIaH U COIePKAHHUE TN CUUILIAHBI

HaumenoBaHmue pa3iejioB u

ConepikaHue y4eGHOro MaTepuaJia, 1adopaTopHble M NPaKTHYECKHe PadoThI,

O0BeM yacos

TeM CaMOCTOAAITeIbHasi padoTa 00y4YalonuXCs
1 cemecTp
1. Coaep:xanue yueOHOro MaTepuaJa. 2
O3HAaKOMJICHHE C POJIBI0 MAaTEeMAaTUKH B HAayKe, TEXHHKE, SKOHOMHKE, HWH(OPMAIIMOHHBIX
Beenenune TEXHOJIOTUSIX ¥ IPAKTHYECKOH e TeIbHOCTH.
O3HaKOMIICHHE C IETSAMH M 33Ja4aMH M3Y4YCHHUS MAaTEMATHKH MPH OCBOCHHUH CICIHATBHOCTEH
CIIO
Pazgen 1. Aareopa 68
2. Tema 1.1 Coaep:xanue yueOHOro MaTepuaJa. 2
T MHOXECTBO HATYpajbHBIX, IIEJBIX W pAlMOHANBHBIX 4Yucia. [loHsATHE OECKOHEUHOU
Lenable n panMoHATbHBIE N N . .
JECATUIHONH TEPHOAMUYECKONH ApoOH. AJNTOPUTM 3amucH OECKOHEYHOW TepHOIHYECKOMN
amera JIECATUIHOHN IpoOH B BUIEC OOBIKHOBEHHOM.
3. Tema 1.2 Copep:xaHue yueOHOI0 MaTepHaJa. 2
. - MHOXECTBO HPpPAIIMOHAIBHBIX ¥ JIEHCTBUTENBHBIX dYHceNl. [IpuOMKeHHBIE BBIYHCICHHUS.
JlelicTBHTEALHbIC HUCIa Moy 1eHCTBUTEIBHOTO YHCTIa.
4. Tema 1.3. IIpakTHyeckoe 3aHATHE 2
BbinoJiHeHue Bremonaenne apudMeTHdecKuX ACHCTBHA HAX YHCIAMH, cOYeTas yCTHBIE M HHCHMEHHBIE
apupMeTHYeCKUX eiCTBUIl | IPUEMBI.
HA/I YUCJIaMHA
5. Tema 1.4. Conep:xanue yueOHOr0 MaTepHaJa. 2
Hpuéan:xeHHbIe Haxoxnenne npuOiImKeHHbIX 3HaYeHUH BEIWYMH U IOTPELIHOCTEH BBIUUCIICHU (a0COMOTHON
BbIuHc/IeHus. [TorpemHocTs | ¥ OTHOCHTENILHON); CPaBHEHHE YHCIIOBBIX BbIpakeHHH. CTaHIapTHAas 3aIich Yuciia
B NIpeo0pa3oBaHUAX U
BBIYHCJIEHUSAX.
6. Tema 1.5 IIpakTHyeckoe 3aHsATHE 2
- AnrebOpandeckass (Gopma 3amucH KOMIUIEKCHOTO 4YHcia. [IpaBuia CIOXKEHHS W YMHOXXCHHS
KommiexcHble ynciaa
KOMIUIEKCHBIX grcen. M300pakeHre KOMITJICKCHBIX YHCEIL.
7. Tema 1.6. Coaep:xanue yueOHOT0 MaTepuaJa. 2
Tpuronomerpuueckas ¢popma| Tpuronomerpuueckas popma 3aricu KOMIUIEKCHOTO YHCTA.
3aMMCH KOMIJIEKCHOT0 YHCa
8. Tema 1.7. Coaep:xanue yueOHOT0 MaTepuaJa. 2
N300pakeHue KOMILIEKCHOro | V300paskeHre KOMIICKCHBIX dncell. Bo3BeleHne KOMIUIEKCHOTO YHCia B cTeneHb. Popmyna
4KcJia HA KOOPAMHATHOM Myaspa
miockoctu. PopmyJia
Myagpa.
9. Tema 1.8. IIpakTHyeckoe 3aHsATHE 2

I[IpnMenenne KOMIIEKCHBIX
YHCceJ IPH penieHnn
puznyeckux u
reoMeTpHYeCKHX 32124

BeinosHeHue AeHCTBUI HAa/l KOMIUIEKCHBIMHU YKCIaMU alreOpandeckux U TPUTOHOMETPUYECKUX
¢dopm 3anmcu




10. Tema 1.9. Coaep:xaHue yueOHOT0 MaTepuaJa.
Crenensb ¢ HATYpaIbHbIM U | [TOBTOpEeHNE MOHATHS CTENEHU C HATypaJbHBIM M LIEJIBIM MoKa3areneM. CBOWCTBa cTeneHel ¢
IeJbIM MOKa3aTeaeM LeNbIM 1okasareneM. CTeneHHbIe 3aBUCUMOCTH U (DYHKIIHH.
11. Tema 1.10. Conep:xanue yueOHOr0 MaTepHaJia.
BeckoneuyHo yobiBamas | [loBropeHne MOHSATHS TE€OMETpUYECKas IMpPOrpeccus, HAaXOXKJIEHHE N —Oro  4WieHa
reoMeTpuyuecKasi IPOrpeccusi | TeOMETPUIECKON IPOrpecCuu
12. Tema 1.11. Conep:xanue yueOHOr0 MaTepHaJa.
Apudmerndecknii kopeHb | KopHu HaTypanbHOM CTeNeHU U3 YUCIa U UX CBOUCTBA.
HATYPAJbHON CTeNeHH
13. Tema 1.12. IIpakTHyeckoe 3aHsATHE
BbrunciieHue KopHeit Brruncnenue kopHel HATYpaIbHOM CTENEHU U3 YKCIIA ¢ IPUMEHEHUEM CBOMCTB CTENEHEN.
HATYpaJbHOI cTeneHu
14. Tema 1.13. Copep:xaHue yueOHOI0 MaTepHaJa.
Crenenn ¢ panuoHaJbHbIM U | CTENEHb C PalOHATIBHBIM ITOKa3aTesneM. CBOWCTBA CTENECHEH ¢ PaI[OHAIBHBIM ITOKAa3aTENIeM.
AeficTBUTENbHBIM CreneHb ¢ IeHCTBUTEIBHBIM [TOKA3aTEIEM.
noKa3sarejeM
15. Tema 1.14. IMpakTHyeckoe 3aHATHE
IIpeo6pa3oBanue uncaoBbix u| IIpeoOpa3oBaHre YNCIOBBIX W OyKBEHHBIX BBIPAKCHHH, COACPKAIINX CTETICHH, MPHUMEHSISI
OyKBEHHBIX BbIPAKEHUI, cBoiicTBa. CpaBHEHHE BBIPAKEHHH CO CTETIEHAMM.
COo/Iep KalIUX CTeNeHn
16. Tema 1.15. Conep:xanue yueOHOr0 MaTepHaJa.
Crenennast pyHKuus, ee [MocTpoenue rpadukoB creneHHbIX GyHKIMH. BeinmonHenue npeodpasoBanus rpadukoB
CBONiCTBA M rpaduk
17. Tema 1.16. IIpakTnyeckoe 3aHATHE
Bsaumuo ooparubie pynkuuu| [loctpoenue rpadukos B3auMHO 00paTHbIX QyHKIMA. Beinonnenue npeodpasoBaHus rpadukoB
18. Tema 1.17. Conep:xanue yueOHOr0 MaTepHaJa.
Onpenesienne OmnpeneneHne paBHOCWIBHOCTH BBIPOKEHHWH C pagukaiaMu. Pemienwe uppannoHalbHBIX
PaBHOCHJIBHOCTH BbIPaKeHHUIi| ypaBHCHUI.
¢ paanKaJIaMm.
19. Tema 1.18. IIpakTHyeckoe 3aHsATHE
HppannonaibHbie Pemenue uppanoHanbHbIX YpaBHEHHH
YPaBHEHMS
20. Tema 1.19. IMpakTHyeckoe 3aHATHE
HppaumnonajibHble Pemenne nppanmoHaIEHBIX HEPABEHCTB.
HepaBeHCTBa
21. Tema 1.20. Copep:xaHue yueOHOI0 MaTepHaJa.
Tloxa3aTteiabHas GpyHkius, ee | [Tocrpoerne rpagukoB nokazaTenbHEIX QyHKINH. Beimonnenne mpeodpa3oBanus rpadukoB
CBOJliCTBa U rpaduk.
22. Tema 1.21. Copep:xaHue yueOHOI0 MaTepHaJa.
Penrenue noka3zaTejbHbIX | PerieHue nmokasaTenbHBIX ypaBHEHHH.
ypaBHeHH
23. Tema 1.22. IIpakTHyeckoe 3aHATHE

Iloxa3aTeabHbIe HEPABEHCTBA

Pemenne nokasaTeabHBIX HCPABCHCTB.




24, Tema 1.23. Copep:xaHue yueOHOI0 MaTepHaJia. 2
Cucrembl noka3arejibHbIX | PemieHne cucrem nokasaTelbHBIX YpaBHEHUH U HEPABEHCTB.
YPABHEHHI 1 HEPABEHCTB
25. Tema 1.24. IIpakTHyeckoe 3aHATHE 2
PemeHue NpUKIAAHBIX 3a4a4 | PelieHne npukiaaHbIx 3a7a4 Ha CI0XKHBIC ITPOLIEHTHI
HA CJI0KHbIE MPOLEHTHI
26. Tema 1.25. Conep:xxaHue y4eOHOT0 MaTepHaJia. 2
Onpenenenne gorapupma | Onpenenenue norapupma. OCHOBHOE Jorapu(pMUUECKOE TOKIECTBO.
27. Tema 1.26 IIpakTHyeckoe 3aHsATHE 2
N - CoiicTBa jorapumoB. BeinomHenue npeoOpa3oBaHMH BBIpaXEHUH, NpHUMEHEHHE (opMyl,
CpoiicTBa J0orapnpmos o
CBSI3aHHBIX CO CBOMCTBaMH JIOTapU(MOB.
28. Tema 1.27. Conep:xanue yueOHOr0 MaTepHaJa. 2
JlecaTuuHbIe U HATYpaJbHbIE | [leciTHYHbIE M HaTypaybHble Jorapupmel. Popmyina mepexona oT Jiorapudma 1o OIHOMY
JIorapu(pMsI OCHOBaHHMIO K JIOTapU(My 10 APYTOMY OCHOBAHHIO.
29. Tema 1.29. Conep:xanue yueOHOr0 MaTepHaJia. 2
Jlorapupmuueckas pyuxuus,| ITocrpoenue rpadukos gorapupmudeckux GyHkiui. BoimonHnenne npeodpaszosanus rpadukos
ee CBOiCTBA U rpadguk
30. Tema 1.30. IMpakTHyeckoe 3aHATHE 2
Jlorapugpmuyeckue Omnpenenenne OONACTH IOIMYCTUMBIX 3HAYCHHH JIOTapu(MUIECKOTO BEIpakeHus. Pemienne
YpPaBHEHHUS Jorapu(pMIUIECKUX ypaBHCHUN
31. Tema 1.31. IMpakTHyeckoe 3aHATHE 2
Pemenne ypaBHeHuii [Toctpoenne TpauKOB TPHUTOHOMETPHYECKHX (QYHKIMH. BrmonHenne mpeobpa3zoBaHus
rpaguyecKuM MeTOI0M rpa(uKkoB
32. Tema 1.32. Copep:xaHue yueOHOr0 MaTepHaJa. 2
Jlorapupmuyeckue Pewenne norapupMudeckux HEpaBeHCTB.
HEpPaBeHCTBA
33. Tema 1.33. IIpakTHyeckoe 3aHsATHE 2
Pemenue gorapudpmuueckux | Penienue norapudMuueckux ypaBHEHUH HEPaBEHCTB.
YPaBHEHHI 1 HEPABEHCTB
34. Tema 1.34. [pakTuyeckoe 3aHATHE 2
Konrposabuas padora Nel. | Konrponsnas pabota Nel.
Pa3gen 2. OCHOBBI TPUTOHOMETPUH 36
3s. Tema 2.1. Conep:xanue y4eOHOr0 MaTepHaJa. 2
PagmanHas mepa yria. W3y4yeHue panuiaHHOTO METOIAa W3MEPEHUs YIJIOB BpAIIEHHUS M MX CBSI3M C TPAIYCHON MEpOii.
IloBopoT TOYKH BOKPYT N3o0paxkeHne yriioB BpalleHUs] Ha OKPY)KHOCTH, COOTHECEHHE BEJIMYMHBI yIjla C €ro
HAYaJ1a KOOPAWHAT PAacIoI0KEHHEM.
36. Tema 2.2. Coaep:xanue yueOHOTO MatepHaia. § 2
Onpenestenue cunyca, ®DopMyIMpOBaHHE OIPEACTICHUH TPUTOHOMETPUYECKMX (YHKIMH AJIsl YIJIOB IIOBOPOTA M
OCTpBIX YTJIOB NPSIMOYTOJILHOTO TPEYTOJIbHUKA U 00BSICHEHNE X B3aUMOCBS3HU. 3HAKH CHHYCA,
KOCHMHYCA M TaHTeHca yrja
KOCHHYCa U TaHTE€HCA
37. Tema 2.3. Copep:xaHue yueOHOI0 MaTepHaJa. 2

3aBUCHMOCTD MEXKAY
CHHYCOM, KOCUHYCOM M

3aBHCHMOCTh MEXAY CHHYCOM W KOCHHYcOM. OCHOBHOE TPHTOHOMETPHYECKOE TOXIECTBO.
3aBHCHMOCTP MEXIy TAaHT€HCOM M KOTAaHT€HCOM. 3aBHCHMOCTh MEXKJY TAHT€HCOM W
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TAHI¢€HCOM OAHOTI'0 M TOI'O JKe

KOCHHYCOM.

yriaa
38. Tema 2.4. IIpakTHyeckoe 3aHsATHE.
IIpumeHeHne OCHOBHBIX [IpumeHeHne OCHOBHBIX TPUTOHOMETPHYECKUX TOXKAECTB I BBIYMCICHHS 3HAYCHHH
TPUTOHOMETPHYECKHUX TPUTOHOMETpUYECKUX (PyHKIMIt 110 0 HOH M3 HUX. CHHYC, KOCHHYC M TAHT'€HC YIJIOB O 1 -0
TOKIECTB
39. Tema 2.5 Coaep:xanue yueOHOro MaTepuaJa.
DOpMYJIBI CII0KEHUST N3zyyenune hopmyt coxKeHUs ISl CHHYCa, KOCHHYCA M TAHI'€HCA Pa3IMYHBIX YIJIOB.
40. Tema 2.6. Conep:xanue yueOHOr0 MaTepHaJa.
Cunyc, kocuHyc u Tanreuc | M3ydenue ¢opmyn aBoiiHOro yria ajst CHHyca, KOCHHyCa W TaHTE€HCa M MX IPUMEHEHUE NpU
JABOWHHOIO yrjia peLIeHUH 33134
41. Tema 2.7. IIpakTHyeckoe 3aHsATHE
Ipumenenne popmya W3ydyenne ¢GopMys HONOBHHHOIO yrijia JJisi CHHYCa, KOCHHYCa M TaHIeHCa W UX NPUMEHEHHE
ABOMHOTO M NMOJOBHHHOIO | IIPU PEICHUU 3a7a4
YIJIOB.
42. Tema 2.8 IIpakTHyeckoe 3aHATHE
e O3HaKOMJICHHE CO CBOWCTBAMH CHMMETPHH TOYEK Ha €AMHUIHOW OKPY)KHOCTH H IIPHMEHEHHE
®opmyabl NpUBeAeHUS
WX JUI BBIBOJIa (hOpMyJ MpHBeIeHH. Pemenne 3anay.
43. Tema 2.9. Coaep:xanue yueOHOT0 MaTepuaJa.
CymMa u pa3HocTb cuHYycoB | QOpMynbl CyMMBI W pPa3sHOCTH CHHYCOB M KOCHHYCOB M HX NPHMCHEHHE TPH YIPOIICHUU
KOCHHYCOB TPUTOHOMETPHIECCKHUX BBIPAKCHUN
44. Tema 2.11. IIpakTHyeckoe 3aHsATHE
IIpuMeHeHne OCHOBHBIX IIpeoOpa3zoBaHne  TPUTOHOMETPHYECKMX  BBIPQKEHHH €  NPUMEHCHHEM  OCHOBHBIX
TPUTOHOMETPHYECKHUX TPUTOHOMETPUUECKHUX (POpMyIL.
¢hopmya nas npeodpasoBanns
TPUTOHOMETPHYECKHUX
BbIpaKeHU
45. Tema 2.12. Conep:xanue yueOHOr0 MaTepHaJia.
Apkkocunyc. Pemenune OmnpeneneHne apKKOCHHYca U ero cBoiicTsa. @opMyiia Al pelieHus ypaBHEHHH cos(X)=a
YpPaBHeHHs cos(X) = a
46. Tema 2.13. Conep:xanue y4eOHOr0 MaTepHaJa.
Apxkcunyc. Pemmenue Omnpenenenne apkcuHyca u ero cBoiicTsa. @opMyna st peeHns ypaBHeHUH sin(x)=a
ypaBHeHHii sin(x)=a
47. Tema 2.14. IMpakTHyeckoe 3aHATHE
ApKTaHTeHC U apKKkoTaHreHc.| OnpezneneHne apKTaHIeHCAa W apKKOTaHTeHca M MX cBoicrea. Dopmyna Ui peleHHs
Pemenue ypaBHeHuii tg(x)=a | ypaBHeHuil tg(x)=a u ctg(x)=a.
u ctg(x)=a
48. Tema 2.15. IMpakTHyeckoe 3aHATHE
Pemenue Pemenne mpocTEWIIMX TPHUTOHOMETPHUYECKHX YPaBHEHHH C NMPHMEHEHHEM BCEX HM3YYCHHBIX
TPUTOHOMETPHYECKHUX dopmyi.
ypaBHeHH
49. Tema 2.17. IIpakTHyeckoe 3aHATHE
OnxHopoaHbIE OpHOPOAHBIE TPUTOHOMETPUYECKHE YPAaBHEHUSI NEPBOM M BTOPOM CTENEHW M aJTOPHTM HX
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TPUTOHOMeTpHUYecKHe perIeHus.
YpPaABHEeHHUS
50. Tema 2.18. IIpakTHyeckoe 3aHsATHE 2
Pemenue Pewienne TpUroHOMETPHUYECKUX YPAaBHEHHH, NPUBOJUMBIX K KBaJIpaTHOMY, C IPHUMEHEHHEM
TPUTOHOMETPHYECKHUX N3y4YECHHBIX (OPMYIL.
YPABHEHW, MPUBOTAMBIX K
KBaJIPATHOMY
51. Tema 2.19. IIpakTHyeckoe 3aHsATHE 2
Pemenue [Tpumeps! penieHuss TPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB C MOMOLIBIO €IMHUYHON
TPUTOHOMETPHYECKUX OKPYXHOCTH
HEPABEHCTB
52. Tema 2.20. IIpakTHyeckoe 3aHsITHE 2
Konrpoabnas pagora Ne2. | Konrposnbnas padora Ne2.
Pazgen 3. @yHKknuM, HX CBOIICTBA U rpaduKH 20
53. Coaep:xanue yueOHOro MaTepuaJa. 2
O3HaKOMJICHHE C TIOHATUEM TIEPEMEHHON, TPUMEpPaMH 3aBUCUMOCTEI MEXIY NEPEMEHHBIMH.
Tema 3.1. O3HakOMJICHHE C TIOHSATHEM TpaduKa, ONIpEACICHHE TPUHAICKHOCTH TOUKH TpaduKy
Onpenenenne YncJa0BOM ¢yakunn. Omnpepenenue 1o (opMyie NpOCTEHIIell 3aBHCHMOCTH, BHIAa e rpaduka.
GyHKIHMHU U cioco0bI ee Bripaxenue mo popmyie ogHOM mepeMeHHON Yepes apyTue.
3aganus. CBoiicTBa O3HakoMIICHHE C onpeAesiecHneM (YHKINH, (HOPMYITHPOBAHHE €TO.
pynkumii Omnpenenenne Bo3pacTamieil W yOBIBafoLIe, OrpaHUYEHHON CBepXy (CHU3Y) (QYHKIHH.
Haumenbniee u Hambosbiee 3HaueHHs (QyHKuMH. YeTHOCTHP M HEYETHOCTh (YHKLIMH.
Anroput™ uccaeoBaHus QYHKIMU Ha YETHOCTb.
54. Coaep:xanue yueOHOro MaTepuaJa. 2
Tema 3.2 Cxema uccneioBanus ()yHKIIHH.
HccaenoBanne pyHkoum. CocrasiieHne BUJOB QYHKIMH 110 JAHHOMY YCJIOBHIO, PELIIEHHE 33/1a4 Ha SKCTPEMYM.
H3ydenne nonsTus Brinonnenue npeobpasoBanuii rpaduka GyHKIHH
o0paTHo# pyHKIUA W3y4yenne noHsTns 00paTHOH (YHKIMH, ONpeeIeHue BUIa U MOCTpoeHHe rpaduka oOpaTHOH
(hyHKITMHN, HAXOXKCHHE €€ 00JacTH ONPESIICHUS U 001aCTH 3HAYCHUH.
55. IIpakTHyeckoe 3aHsITHE. 2
Tema 3.3. O3HakoMJIeHHE C TpuUMepamMu (HYHKIIMOHAJIBHBIX 3aBHCHMOCTEH B peaJbHBIX MpoIeccax Hu3
CMEXXHBIX TUCIIUILIHH.
DYHKINOHAJIbHbIE . N
O3HaKkOMJICHHE C JOKa3aTeJIbHBIMH pPAacCYy)KICHHSAMH HEKOTOPBIX CBOMCTB JHHEWHOW U
3aBHCHMOCTH B peaJIbHBIX . . N Lo
nponeccax KBaJpaTHIHOH GhyHKITHH, TPOBE/ICHHE NCCIEN0BaHNA TMHEHHOMH, KyCOUHO-MHEHHOH, IpoOHO-
JUHEHHOW ¥ KBagpaTHYHOW (YHKIWH, mocTpoenne ux rpapukoB. IlocTtpoenne u dreHme
rpadukoB QyHKIMii.
56. Tema 3.4. Conep:xanue y4eOHOr0 MaTepHaJa. 2
Ipeodpa3zoBanus pynkumii | YMeHblieHue o0nacTu onpeaeneHus QyHKIUNA. ApupMeTHUECKHE onepauny Hall pyHKIHMIMH.
M eiiCTBUS HAJl HUMH [TocTpoeHue c0XHOW (QYHKIHH.
57. Tema 3.5. Conep:xanue yueOHOr0 MaTepHaJa. 2

Crenennsble, NoKa3aTel1bHbIE
u Jorapugmmudeckne
byHkuun

Brrunciienue 3HaYeHUN (QYHKIUI MO 3HAYCHUIO apTyMEHTA.
OmnpenencHre MOJI0KECHUSA TOYKH Ha rpaduke 1o ee KOOpAUHATAM U Ha00O0pOT.
Wcnonp30Banne CBOMCTB PYHKIMIA U CpAaBHEHMSI 3HAUCHUH CTETICHEH 1 JIOrapru(MOB.
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[TocTtpoeHne rpauIKOB CTETIEHHBIX, TOKA3aTEIBHBIX U JIOTapH(PMUICCKUX (PYHKITHIA.

58. Tema 3.6. Coaep:xanue yueOHOT0 MaTepuaJa. 2
I'paduxu u cBoiicTBa [TocTpoenue u uccienoBanue rpaduKoB QyHKIMH y=sinx, y=cosx
TPUTOHOMETPHYECKHX
(pyHknmii y=sinx, y=cosx
59. Tema 3.7. Conep:xanue yueOHOr0 MaTepHaJa. 2
I'paduxu u cBoiicTBa [MocTpoenue u uccnenoBanue rpadukoB GpyHKIUI y=tgx, y=ctgx
TPUTOHOMETPHYECKHX
dyHknmii y=tgx, y=ctgx
60. Tema 3.8. I[pakTuyeckoe 3aHATHE 2
KonrtposabHas pabora Ne3 KonTponbHast padorta Ne3.
61. Tema 3.9. IIpakTHyeckoe 3aHsATHE 2
IoaroroBka k IMoaroroska x muddepeHIMpOBaHHOMY 3a4eTy
nu¢depeHIIPOBAHHOMY
3a4ery.
62. JuddepeHuupoBaHHbIi JAndpepeHnnpoBaHHbIil 3a4eT. 2
3a4er ITonBenenne NTOTroB 3a CeMeCTp
2 cemecTp
Paznen 4. Kom0nnaTopuka 14
63. Tema 4.1. Conep:xanue yueOHOr0 MaTepHaJa. 2
H3y4yenne npaBuia W3yyenune npaBuiia KOMOMHATOPUKY M IPUMEHEHHUE NPU PEILICHNY KOMOMHATOPHBIX 3a/1a4.
komOnHaTopuku. Ilpasuio
Npou3BeAeHUs
64. Tema 4.2. IMpakTHyeckoe 3aHATHE 2
Pa3melneHusi, coueTaHusl, O3HakOMJICHHE €  MOHATHAMH  KOMOWHATOPHKH:  Pa3MCIICHUSIMH,  COYCTaHUSIMH,
NepecTAaHOBKHU HepecTaHOBKaMH M ()OPMYJIaMH JUTSI MX BBIYHCIICHHUS.
65. Tema 4.3. IMpakTHyeckoe 3aHATHE 2
Pemenue npakTH4ecKHX OObsicHeHHEe W TpUMEHEHHE (OPMyNT Uil BBIYHCICHHUS Pa3MELICHUH, MEPECTAaHOBOK H
3a/1a4 ¢ MCMOJIb30BaHHEM COYETaHMH MPU PEIICHNH 3aJad.
TPaBUJI IEPECTAHOBKHU U Pemmenne nmpakTHYeCcKuX 3a/1a4 ¢ UCIIOJIF30BAaHUEM TOHATHHA U IIPaBIII KOMOMHATOPUKH
pa3MenieHust
KOMOHHATOPUKH
66. Tema 4.4. IIpakTHyeckoe 3aHsATHE 2
Pemenne mpakTu4ecKux Pewenne npakTHueckux 3aa4d ¢ IPUMEHEHUEM TIPaBUJ Pa3MEIICHHs M COYECTaHUs
3a/1a4 ¢ NpUMeHeHneM
NPaBHJI pa3MelleHust U
COYeTaHMs
67. Tema 4.5 Conep:xanue yueOHOr0 MaTepHaJia. 2
e Oznakomnenne ¢ OmHOMOM HproToHa u TpeyromsHuKoM Ilackamsa. Pemrenme 3amau Ha
bunom Herotona
pasnoxeHue OnHOMa.
68. Tema 4.6. IMpakTHyeckoe 3aHATHE 2

Pemenue 3agau
KOMOMHATOPUKH, TPUMEHSS

IToBTOpEHUE MPOIIEHHOTO MaTepUana 3a pasaesn
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ouHom HproToHa n
Tpeyrojbuuk Iackass.

69. Tema 4.7 I[pakTuyeckoe 3aHATHE 2
Konrtpoabnas padora Ne 4 | KonrponsHas paboTa Ned.
Pa3nen 5. DjieMeHTBI TEOPUH BEPOSITHOCTEH M CTATHCTHKH 18
70. Tema 5.1. Coaep:xanue yueOHOT0 MaTepuaJa. 2
CoObITHsI. BeposiTHOCTH OmnpeneneHne CIy4afHOrO, JOCTOBEPHOTO M HEBO3MOXKHOTO coOBITHH. CyMMa, MpOM3BEICHHE
CcOOBITHSI. coOpITHil. PaBHOE M MpoTHBOIIONOXKHOE coObITHE. Kitaccmueckoe onpeieneHne BepOsSTHOCTH.
71. Tema 5.2 Copep:xaHue yueOHOI0 MaTepHaJa. 2
. . W3ydyeHne TeopeMbl O BEpPOSTHOCTM CYMMBI HECOBMECTHBIX COOBITMH M €€ CIEACTBHM.
CroxxeHne BeposiTHOCTei .
Brrunicienne BepoSTHOCTH HECKOJIBKHX COOBITHH.
72. Tema 5.3. Copep:xanue y4eOHOr0 MaTepHaJa. 2
He3zaBucumble co0bITHS. W3yyeHne TeopeMbl O BEpPOSTHOCTM YMHOXEHHUS HE3aBUCHMBIX COOBITHH. Brrumcnenue
YMHOKeHHE BEPOSITHOCTEH. | BEPOSTHOCTH HECKOJIBKUX COOBITHI
73. Tema 5.4. IIpakTHyeckoe 3aHsATHE 2
Pemenne 3aga4 ¢ Pewienue 3a1a4y Ha BEIYMCIICHUE BEPOSITHOCTEH COOBITHIHA
NpUMEHEHHEeM CBOICTB
BEPOSITHOCTEH
74. Tema 5.5 Copep:xaHue yueOHOr0 MaTepHaJa. 2
. - O3HaKOMJICHHE C TIOHATHEM CIYYalHOW BEIWYMHEI. J[MCKpeTHBIC M HENpEepHIBHBIC CIIydaifHbIE
CayuaiiHble BeJIHYHHBI
BeJIMYUHEI. [ IcTOrpaMMa M OJMIOH YacToT.
75. Tema 5.6 Copep:xaHue yueOHOI0 MaTepHaJa. 2
o O3HaKOMJICHHE C MPEACTABICHUEM YHCIOBBIX JAHHBIX M MX XapaKTePUCTUKaMU: T'eHepajbHas
HenTpanbHbie TEHAEHIUH
. COBOKYITHOCTB, BBIOOpKa, cpelnHee apudMeTrHdeckoe, Moia, meauana. [loHaTme o 3amagax
cJIy4aiiHOH BeTUYMHBI N
MaTEeMaTH4eCKON CTaTUCTHKH.
76. Tema 5.7. IIpakTHyeckoe 3aHsATHE 2
Mepsi pa3opoca ciryuaiinoit | Mepsl pa3dpoca cirydaiiHOH BETMYMHBL: pa3Max, OTKJIIOHEHHE OT CPEJHEro, JUCIEpPCHs, CpeIHee
BEJTUYHHBI KBaJIpaTU4HOE OTKJIOHCHHE.
77. Tema 5.8. IIpakTHyeckoe 3aHsATHE 2
Pemenne mpakTuiecKux Pemenne mnpakTHyeckux 3amad  Ha OOpaOOTKY YHCIOBBIX JAaHHBIX, BBIYUCICHHE HX
3aja4 Ha 00padoTKy XapaKTEPUCTHUK.
YHCJIOBBIX TAHHBIX
78. Tema 5.9. IIpakTHyeckoe 3aHATHE 2
Konrposnuast pa6ora NeS. | Konrponsnas pabora Ne5.
Pa3nen 6. Hauana maTeMaTH4ecKOro aHaIu3a 62
79. Tema 6.1. Conep:xanue y4eOHOr0 MaTepHaJa. 2
O3nakomienue ¢ noussitTueM | O3HaKOMJIGHHE C TIOHATHEM 4YHCIOBOM IIOCIEOBAaTEIbHOCTH, CHOCO0aMH ec 3aJlaHus,
YHCIOBOI BBIYHCIICHUSMH €€ YICHOB.
MOCJIeI0BATETLHOCTH
80. Tema 6.2. Copnep:xanue y4eOHOr0 MaTepHaJa. 2
Mpenen O3HaKOMJICHHE C TIOHATHEM TIpeJieNa TOCIeJ0BATeIEHOCTH.
Nnocjae10BaTeJbLHOCTH
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81. Tema 6.3. Coaep:xanue yueOHOT0 MaTepHuaJa.
BorunciieHne cyMMbI O3HaKOMJICHHE C BBIYMCICHHEM CYMMBbl OECKOHEYHOTO YHCJIOBOI'O psJa Ha IpUMepe
0eCKOHEYHOr0 YHCJI0BOIO BBIYHCIICHUSI CYMMBI OECKOHEYHO YOBIBAIOILEH T'€OMETPUUECKOI IPOrPECCHH.
psina
82. Tema 6.4. IIpakTHyeckoe 3aHsATHE
Apudmernyeckasi u Haxoxnenne n—oro 4ieHa apuMeTHIECKOH U T€OMETPHIECKOM MPOrpecchii, CyMMBbI TIEPBBIX N
reoMeTpuyecKas YJICHOB.
Tporpeccusi.
83. Tema 6.5. IIpakTHyeckoe 3aHsATHE
CymMMa 0ecKOHeYHO Pemenne 3amau Ha IpuMeHEHHE (OPMYIIBI CyMMBI OECKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON
yOobIBaromei MIPOTpeCcCHr
reoMeTpuYecKoi
Nporpeccun
84. Tema 6.6. Coaep:xanue yueOHOT0 MaTepuaJa.
JIuHelHbIH 1 JIuHeiHbIl ¥ 3KCIIOHEHIMaNBHbIN pocT. Yucio e.
IKCMOHEHIHAJBHBIN pocT.
Uncio e.
85. Tema 6.7. IIpakTHyeckoe 3aHATHE
Hcnoan3oBanue nporpeccuu | Mcroiabp3oBaHue nNporpeccu Aiis pelieHus pealibHbIX 3a/1ad IPUKIIAJHOTO XapaKTrepa
IJIl pelIeHusl peajbHbIX
3a/1a4 MPUKJIATHOTO
xXapakrepa.
86. Coaep:xanue yueOHOro MaTepuaJa.
Tema 6.8. O3HaKOMJICHHE C TTOHSITHEM ITPOU3BOTHOM.
IonsiTHe npou3BoaHOl, ee | 3ydenue u GpopmMynupoBaHue e MEXaHNIECKOTO CMBICIA.
MeXaHUYeCKHil CMBICI W3ydenne anropuTMa BBIYMCIICHHS NPOW3BOTHON HA IpHMEpPE BBIYUCICHHUS MTHOBEHHOMN
CKOpPOCTH.
87. Tema 6.9. Coaep:xanue yueOHOT0 MaTepuaJa.
IIpou3BogHasi cTeneHHOI BrBon dopMynsl IS BRIYHCICHHS TIPOW3BOAHON cTemeHHONW (yHKIuu. Brramcinenne
byHkuun MIPOU3BOTHON CTETICHHOH (pyHKITHH.
88. Tema 6.10. Coaep:xanue yueOHOT0 MaTepuaJa.
MpaBuna [TpousBosHast OT CyMMBI, IPOU3BEIACHUS M YacTHOTro ABYX (yHkuuit. [IponsBoaHas cioxHON
audpepeHINpPOBAHASA GbyHKIMK
89. Tema 6.11. Conep:xanue yueOHOr0 MaTepHaJia.
IIpousBoaHkbIe YcBoenue npasuil 1udPpepeHIMpOBaHHs, TAOIHIBI IPOU3BOIHBIX 3JIEMEHTAPHBIX (QYHKIIHH.
3J1eMEHTAPHBIX (PYHKIMUI
90. Tema 6.12. IIpakTHyeckoe 3aHsATHE
IIpumeHeHne TAOTAIBI [IpuMeHeHrEe TaOIHIIBI TPOU3BOIHBIX 3JIEMEHTAPHBIX QYHKIUI 1 paBui TuddepeHIMPOBAHUS
NMPOHU3BOIHBIX JUTS. HAXOXKICHUS IPOU3BOIHBIX () YHKITHA.
3JIeMEeHTaAPHbIX (YHKIUH
91. Tema 6.13. Coaep:xanue yueOHOT0 MaTepuaJa.
I'eomeTpuveckuii CMbICI O3HakOMJICHHE C TIOHATHEM VIJIOBOro KoddduuueHTa mnpsMoi. Bmemenme moHATHSA
TMPOU3BOIHOI KacaTenbHONH K rpaduky ¢yskmmu. I'eomerprdeckwii cMbicn npomsBogHoi. Dopmyna mus
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COCTaBJICHHUS YPaBHEHUS KacaTENIFHON K TPaQuKy GYHKIHHU B TOUKE X.

92. Tema 6.14. IMpakTHyeckoe 3aHATHE

CBs13b NPOU3BOIHOIM U [TpumeneHne Npon3BOIHON K HAXO0XKICHUIO TIPOMEKYTKOB BO3pACTaHUs M yObIBaHUS (DyHKLIMH.
TMPOMEKYTKOB Bo3pactanusi | Teopema Jlarpamxa.

U yObIBaHUSI (PYHKIIMH

93. Tema 6.15. Conep:xanue yueOHOr0 MaTepHaJa.
IIponsBonnas u Heobxoxnmoe yciioBre cyliecTBoBaHus dKcTpeMyMa — Teopema depma. [locraTtouHoe ycioBue
IKCTPeMYMBbI PYHKIHH CYIIECTBOBAHHUS KCTPEMYMa.
94. Tema 6.16. IIpakTHyeckoe 3aHATHE
IIpoBenenue ¢ MOMOIMBIO [TpoBeneHue ¢ MOMOLIBIO IPOU3BOIHON HCCIieIOBaHMs (YHKIUH, 3aJaHHOH (OPMYJIOii.
NMPOM3BO/HOI HCCIeTOBaHUA | YCTaHOBJICHHE CBSI3H CBOMCTB (DYHKIMN ¥ IPOU3BOIHOM 1O X IrpaduKaM.
byHkuun
9s. Tema 6.17. IMpakTHyeckoe 3aHATHE
HauGoJsbee 1 HauMeHbIiee | Hanbospiee n HanMeHbIIee 3HAYCHNS QYHKINU HA 33JaHHOM OTpe3Ke.
3HaYeHHe PYHKIUH ANTOPUTM HaXOXKICHUS HANOOJBIIETO ¥ HAMMEHBIIIETO 3HAYCHHH
96. Tema 6.18. IMpakTHyeckoe 3aHATHE
Bropas npousBoaHas Haxoxznenue BTopoil Npou3BOAHOM.
byHkumii
97. Tema 6.19. IMpakTHyeckoe 3aHATHE
Beinykiocts rpaguka [MonsiTre nmpou3BoaHON BTOpOro nopsiaka. Beimyknocts ¢pyHkuuu. Touku neperuoa.
(pyHKMH, TOUKH neperuda
98. Tema 6.20. IIpakTHyeckoe 3aHATHE

IMpumenenne npouspoanoii | IIpuMeHeHne NPoOU3BOAHON K MMOCTPOCHUIO rpaduKoB QyHKIMI
K MOCTPOEHMI0 rpadukoB

pyHkumii
99. Tema 6.21. IIpakTHyeckoe 3aHsATHE
Hcnoab3oBanue Hcnonp30BaHHE T€OMETPUIECKOTO U (PU3UUECKOTO CMBICIIA TPOM3BOAHON IS PEIICHHS 33124

reoMeTpUuIEeCKOro u
(lm3nqec1<0r0 CMbICJIA
l'lpOl/BBOI[HOﬁ AJIA pelIeHUust

3aaay
100. Tema 6.22. IIpakTHyeckoe 3aHsITHE

KoHnTpoabHas padora Ne6 Kontpomnsuas pabota Ne6
101. Tema 6.23. Coaep:xanue yueOHOT0 MaTepuaJa.

IMoHsTHE MEPBOOOPA3HOI [onsaTue mepBooOpa3Hoii. CBSI3b MEXITy MPON3BOIHON (DYHKIINHU M €€ TIePBOOOPa3HOM.

byHkuun
102. Tema 6.24. IMpakTHyeckoe 3aHATHE
IpaBujaa HaAXO0KIEHUS Omneparyst nHTETpUpoBaHus. Tabnwa nepBooOpa3HBIX AIEMEHTAPHBIX (QYHKINH
NepBO0OPa3HBIX

103. Tema 6.25. IMpakTHyeckoe 3aHATHE

Pemenue 3aga4 Ha cBSI3b Pemenve 3ana4y Ha cBS3b NEPBOOOPA3HON U €€ IPON3BOTHOMA.

NnepBooOpa3HO U ee
MPOU3BOIHOM
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104. Tema 6.25 Copep:xaHue yueOHOI0 MaTepHaJa. 2
==t | OnpeneneHne KpUBOJIMHEHHOM TpaneLuH.
Inomans KPUBOJTUHEHHOMH
Onpenenenue UHTErpana.
Tpanenuu U HHTEerpai N
®dopmyna HeroToHa-JIeiOHua
105. Tema 6.27. Coaep:xanue yueOHOro MaTepuaJa. 2
BrIunciIeHe HHTErPaioB Brrunciienue HHTErpagoB Ipy IMOMOIIH TAaOIHIIEI IPOU3BOIHBIX.
106. Tema 6.28. IIpakTHyeckoe 3aHATHE 2
Ipumenenne unrerpaia nis | PerieHue 3a1a4 Ha IpUMEHEHNE HHTETpaja Ayl BEIYMCICHUS TUIONIA IeH.
BBIYNCJIEHUS TJI0MIAIeit
107. Tema 6.29. IIpakTHyeckoe 3aHsATHE 2
Ipumenenne unrerpaia qis | [IpumeHeHue uHTErpana JUIs BBIYACICHNS PU3NIECKUX BEIHYHH.
BBIYHMCJIEHUS (PU3HIECKUX
BEJTUIHH
108. Tema 6.30. IIpakTHyeckoe 3aHsATHE 2
Mpumenenne npoussoanoii | IloaroToBka Kk KOHTPOJILHOH paboTe
U HHTerpaja K peieHunio
NMpaKTHYEeCKHUX 3a/1a4.
109. Tema 6.31. IIpakTHyeckoe 3aHsITHE 2
KounTpoabHas padora Ne7 Kontponsnas padora Ne7
Pa3gen 7. YpaBHeHHsI H HEpaBeHCTBa 32
110. Tema 7.1. Copep:xanue yueOHOr0 MaTepHaJia. 2
O3HakoMIeHHE C O3HaKOMJICHHE C TPOCTCHIIMMH CBEISHMSIMH O KOpPHSAX aireOpandeckux ypaBHEHHH,
NMPOCTeHIIMMH CBeJeHUSIMHM | TIOHSATUSIMU UCCIIEJOBAHMS YPABHEHUI U CUCTEM YPaBHEHUH.
0 KOpHSIX ajredpanyecKux
YpaBHeHM I
111. Tema 7.2. Copep:xaHue yueOHOr0 MaTepHaJa. 2
HN3y4denne Teopun PaBHOCHMIBHBIE ypaBHEHHS. TeopeMbl O paBHOCWIBHOCTH YypaBHeHHiHl. IIpeoOpa3oBanne
PAaBHOCWJILHOCTH YPaBHEHHUIl | JaHHOI'O ypaBHEHUs B ypaBHeHuUe-cienoanue. IlpoBepka kopuei. Iloreps kopHei.
H ee MPUMeHEeHUs
112. Tema 7.3. Conep:xanue y4eOHOr0 MaTepHaJia. 2
O0ume MeTOabI pelIeHust Merop 3aMeHbl epeMeHHoi. ckioueHre BO3MOXKHOM NOTepH KOpHEH.
ypaBHeHH
113. Tema 7.4. IIpakTHyeckoe 3aHATHE 2
Merton pa3iioxeHus Ha CyTh MeTOJa pAa3JIOKCHUs Ha MHOXHTCIU. PelieHHe paluoHAIBHBIX, HpPPAlMOHATBHBIX,
MHOKATEJIN MOKA3aTeIbHBIX, JIOTApU(DMUYECKUX U TPUTOHOMETPHUYCCKUX YPABHEHUHN TAHHBIM METOJIOM
114. Tema 7.5. IIpakTHyeckoe 3aHsATHE 2
Mertoxa BBeieHHS HOBOIT CyTh MeTOIa BBEACHHS HOBOW NEPEMCHHOW. PellieHHWe paluoHAIBHBIX, HUPPAMOHAIBHEIX,
nepeMeHHOI IS pellieHns1 | IMOKa3aTeIbHBIX, JIOTapU(YMUIECKUX U TPUTOHOMETPHIECKHAX YPaBHEHUH JaHHBIM METOIOM
YpaBHeHM I
115. Tema 7.6. IIpakTHyeckoe 3aHATHE 2

MeTton pereHust 1pooHO-
PAlIMOHAJILHBIX YPaBHEeHUil

CyTh MeTozla pemeHus APOOHO-palMoHANbHBIX ypaBHeHWH. Ilpumenenue OJ[3. Pemenwne

JIpoOHO-pallMOHATBHBIX YPABHEHHI.
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116. Tema 7.7. IIpakTHyeckoe 3aHATHE 2
Merton pemienus CyTb MeTOfa pelleHHs UpppaluoHanbHbIX ypaBHeHMH. IIpumenenune OJ3. Pemenune
HPPPANHOHATBHBIX HUPPPALUOHAIBHBIX YPaBHCHHIA.
yYpPaBHeHHI
117. Tema 7.8. Coaep:xanue yueOHOro MaTepuaJa. 2
DYHKINOHAIBHO- Cytb (yHKUMOHANBbHO-Tpaduyeckoro Merona. PelreHue panmoHalbHBIX, HPPALMOHAIBHBIX,
rpaguyecKHii MeTO. MOKA3aTeJbHBIX, JIOTApU(DMUYCCKUX U TPUTOHOMETPHUYCCKUX YPABHEHUHN TAHHBIM METOJIOM
118. Tema 7.9. IIpakTnyeckoe 3aHATHE 2
Pemienue HepaBeHCTB ¢ PaBHOCcHibHOCTL HepaBeHCTB. CHcTeMa W COBOKYIHOCTh HepaBeHCTB. MppanuoHaibHbIC
oaHoii mepemeHnHol. Meron | HepaBeHcTBA. HepaBeHcTBa ¢ MonyieM.
HHTEPBAJIOB.
119. Tema 7.10. IIpakTHyeckoe 3aHATHE 2
Cucrema ypaBHeHuii. Meron | CyTh MeTOZa MOJICTAHOBKH.
NMOJACTAHOBKHU Pemenne cucteM ypaBHEHHH METOIOM ITOJICTAHOBKH
120. Tema 7.11. IIpakTHyeckoe 3aHATHE 2
Cucrema ypaBHenuii. Meron | CyTh MeTona anreOpandecKoro CIOKEHHUS.
aJreGpanyeckoro cjo:xkenusi | Pemenne cucreM METOIOM alreOpandecKoro CI0KeHHs
121. Tema 7.12. IIpakTHyeckoe 3aHATHE 2
Cucrema ypasuenuii. Merox | CyTh MeTO/a BBEJICHUS HOBBIX IIEPEMEHHBIX 1JIS1 CUCTEM.
BBeJ€HHST HOBBIX Pewienne cucreM MeTO10M BBE/ICHHSI HOBOW IEPEMEHHOM.
nepeMeHHBIX
122. Tema 7.13. Conep:xanue yueOHOr0 MaTepHaJa. 2
Matpuua cucTeMbl Martpuna cucTeMsl TMHEHHBIX ypaBHEeHUH. OnpenenuTens MaTpULbl 2X2, ero reOMeTpU4ecKuit
JINHEHbIX YPaBHEHHUIl. CMBICII ¥ CBOWCTBa. BrIuncieHue ero 3HaueHus
Onpenenurens MATPHIbI
2x2
123. Tema 7.14. IIpakTHyeckoe 3aHATHE 2
IMpumenenue onpenenurens | [IpumeHnenue omnpenenuTens Ads PEUIEHUs] CUCTEMBbl JIMHEHHBIX YypaBHEHMWi. Pemienue
IJIl pellleHusl CUCTeMbI MIPUKJIIAHBIX 33/1a9 C TIOMOIIBIO CHCTEMBI TMHEWHBIX YpaBHEHHH
JIMHEHHBIX YPABHEHU I
124. Tema 7.15. IIpakTHyeckoe 3aHATHE 2
Ipumenenne [IpuMeHeHne MaTeMaTHYECKUX METOMOB JJIS PEIICHUsS COACP)KATeIBHBIX 3a/1ad U3 Pa3IMIHBIX
MaTeMaTHYeCKHX METOA0B | OoOJNacTeii HAyKM U TPaKTHKH. VIHTepIpeTHpPOBaHUE pPE3yJIbTATOB C YYCTOM PEaNbHBIX
IJIsl pelIeHust OTpaHHYCHUH.
cofiepsKaTeJbHBIX 32124
125. IIpakTnyeckoe 3aHATHE 2
Tema 7.16. KontponbHas pabora Ne§
Kontponbnas padora Ne§
I'eomeTpus
Pazgen 8. IlpsiMble M II0CKOCTH B NPOCTPAHCTBE 22
126 Tema 8.1. Conep:xanue y4eOHOr0 MaTepHaJa. 2

IIpeamer crepeoMerpum,

I'eoMeTpHUeCKre TeNa H HOBEPXHOCTH B CTEPEOMETPHU.
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AKCHOMBI CTEpEOMETPUH

AxcnoMsbl ctepeomerpru. CIIeACTBUS U3 aKCHOM.

127 Tema 8.2. Coaep:xanue yueOHOT0 MaTepuaJa.
MMapajieabHOCTh NPAMBIX, | [lapamiensHOCT NPSAMBIX B IpocTpaHcTBe. TeopeMa 0 napauieIbHbIX IPSMBIX.
NPSAMON U MJIOCKOCTH [TapayiesibHOCTh NPSIMOM U TIIOCKOCTH.
128 Tema 8.3. Conep:xanue yueOHOr0 MaTepHaJa.
B3anmHOe pacmoJiokeHne CKpeIIHBaIOIIMecs IpsSMbIC.
NPSIMBIX B TPOCTPAHCTBE. Teopema 0 CKPEUIMBAOIIUXCS TPSMBIX.
Yroa MexIy AByMsl VYT0oJI ¢ cCOHaNpaBICHHBIMHI CTOPOHAMH.
MPSAIMBIMHI YT0J MEXY ABYMS MIPSIMBIMHU.
129 Tema 8.4 Coaep:xanue yueOHOro MaTepuaJa.
o [MapannensHbIe TIOCKOCTH.
MapannenbHoOCTH o
UI0CKOCT il HpI/IEHaK NapaiuIeNbHOCTH JBYX MIOCKOCTEH.
CBoiicTBa mapaIebHBIX INIOCKOCTEH.
130 Tema 8.5. Coaep:xanue yueOHOT0 MaTepuaJa.
Terpasdap u Omnpenenenne TeTpa’apa W ero cpoictBa. OmpeneseHHe Mapajulelenuiesa U ero CBOHCTBA.
napaJuiejienumnes 3amaun Ha MOCTPOCHHUE CEUCHHH.
131 Tema 8.6. Coaep:xaHue yueOHOT0 MaTepuaJa.
Tepren Ky ApHOCTS [eprieHnuKyIIpHBIC TPSAMBIE B IIPOCTPAHCTBE. Ha;v)annenbmﬂe TIpsIMBIE, TIEPIICHANKYISIPHBIC K
IpAMOli H II0CKOCTH IUTOCKOCTH. HpI/I3I-£aK TIEPICHANKYISPHOCTH PSAMOH 1 ILIOCKOCTH.
Teopema o npsMOii EPIICHIUKYISPHOM K IUIOCKOCTH.
132 Tema 8.7. Conep:xanue yueOHOr0 MaTepHaJa.
Mepnenaukyasip u PaccTosiHEE OT TOYKY JIO TUIOCKOCTH.
HAKJIOHHBIE. YTOJI MEKIY Teopema o Tpex NmepreHINKYIIIpax.
NMPSAMO¥ U IJIOCKOCTHIO Yroa Mexxay npsiMOd U TIOCKOCTBIO.
133 Tema 8.8. Conep:xanue y4eOHOr0 MaTepHaJia.
JIByrpaHHblii yroJ. JByrpannsiii yroi. IIpu3Hak nepneHAUKYISIPHOCTH ABYX IJIOCKOCTEH.
IlepneHINKYJISIPHOCTH
IUIOCKOCTei
134 Tewma 8.9 IMpakTHyeckoe 3aHATHE
N OnpezencHue IPSIMOYTOJIBHOTO MapajuIe/ICIUIe .
IIpAMoyrobHbIA N
CBoiicTBa IPsSMOYTOJIBHOTO Mapajuienenumnena. Pemenue 3amaq.
napaJsuiejenumnes
135 Tema 8.10. IMpakTHyeckoe 3aHATHE
Pemenne Pemenne crepeoMeTpHUYECKUX 3alad, CBSI3aHHBIX C MEPICHIUKYISAPHOCTBIO TMPSIMBIX U
CTEepPeOMEeTPUYECKHX 3a/1a4, | IUNIOCKOCTEH, HCIONB3Ysl IUIAHUMETpHYEeCKHEe (PaKThl 1 METO/IBI
CBSI3aHHBIX c
NMEePIEeHTHKYJISIPHOCTHI0
NpsIMBIX M IUIOCKOCTeId,
HCIIOJb3Y
IVIaHUMeTpUYeckne (akThl
H MeTOAbI
136 Tema 8.11. IMpakTHyeckoe 3aHATHE

KoHTpoabHas padora Ne9

KonTponbHast pabota Ne9
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Pa3gen 9. MHOrOrpaHHUKH M KPYTIJble TeJia 38
137 Tema 9.1 Conep:xanue yueOHOr0 MaTepHaJia. 2
- IlonATHe MHOTOrpaHHUKA.
IlonsiTHe MHOTOrpaHHHUKA.
I'eomerpuueckoe Teno.
Ipnzma N
[Tpu3sma. I1nomaas 60KOBOW OBEPXHOCTH IPU3MBI.
138 Tema 9.2. Conep:xanue yueOHOr0 MaTepHaJa. 2
IMupavmna [onstue mupamunsl. [IpaBunbHas mupamuaa. Ihmom@ans OOKOBOW M IMOJHOW MOBEPXHOCTH
MTUPAMUJIBL.
139 Tema 9.3 Coaep:xanue yueOHOro MaTepuaJa. 2
-t YcedeHHas MUpaMuia U e CBOMCTBA.
YceueHnas nupamuaa . . o
[Tnomaas GOKOBOM M ITOJIHOM MOBEPXHOCTH yCeUeHHOH nmupamupl. Pemenne 3amad.
140 Tema 9.4. IMpakTHyeckoe 3aHATHE 2
Inomaas NOBEPXHOCTH Pemenne 3amau nmpu noMouty GopMyII IIIOMaAeii MHOTOTPaHHUKOB.
NPU3MBbl, TUPAMUABI.
141 Tema 9.5. Coaep:xanue yueOHOT0 MaTepuaJa. 2
uaunap IloHsTHE HUAMHAPUUECKONW NOBEPXHOCTU M LIMJIMHAPA.
142 Tema 9.6. IMpakTHyeckoe 3aHATHE 2
Ilnomans noBepxXHOCTH BrrBoa popMyItel Uit HAXOXKASHUS IO OOKOBOM M TOJTHOM MOBEPXHOCTHU IFIIHHIIPA.
MHJINHAPA Pemrenue 3anau.
143 Tema 9.7. Conep:xanue y4eOHOr0 MaTepHaJia. 2
Konyc [ToHsiTHe KOHMYECKOH NOBEPXHOCTH U KOHYcCa. Y CeUeHHBIH KOHYC.
144 Tema 9.8. IMpakTHyeckoe 3aHsATHE 2
Inomans 6oxoBoii 1 moHoii | [loHATHE pa3sBepTKH KOHYCA.
TMOBEPXHOCTH KOHYCa BriBoa hopMyJIbl [UIst BBIYMCIICHHs] OOKOBOH M IIOJIHOW MOBEPXHOCTH KOHYCA.
145 Tema 9.9. IIpakTHyeckoe 3aHsATHE 2
Buryucienne miomanm Beruncienue mionaay NOBEpPXHOCTH TeJl BPALCHUS
NMOBEPXHOCTH TeJl BpallleHHs
146 Tema 9.10. Coaep:xanue yueOHOT0 MaTepuaJa. 2
Cdepa u map. Ypapuenue | [lonsrue ceps! u mapa. BerBon ypasaenus chepsl. Pemenne 3amad.
cepsl
147 Tema 9.11. Coaep:xanue yueOHOT0 MaTepuaJa. 2
B3aumHoe pacnoJiokeHne B3anmMHuoe pacronoxenne cepsl U IIIOCKOCTH.
cepbl M MJIOCKOCTH KacaTenpHas miockocts K cdepe. [Inomans chepsr.
148 Tema 9.12. IMpakTHyeckoe 3aHATHE 2
Bblunciienne 31eMeHTOB Brruncnenne, Tpu TOMOIIM HW3YYEHHBIX (OPMYJ, JIIEMEHTOB MHOTOTPAaHHHUKOB: pPEOpa,
MHOTOTPaHHMKOB: péopa, JIMaroHaju, yribl.
JTHATOHAJH, YTJIbI.
149 Tema 9.13. Conep:xanue yueOHOr0 MaTepHaJia. 2
IlonsiTne 00bema. O0bem [MonsTre obbeMa.
NMPSIMOYTOJILHOTO O0BeM MPSMOYTOIBHOTO TapaIUICICIIUIIC/IA, TIPH3MBI

mapaJjuiesjenuneaa, Mpu3mMbl

Pemenue 3amau.

19




150 Tema 9.14. IMpakTHyeckoe 3aHATHE 2
O0beM npu3Mbl, HUIUHAPA, | Haxoxnenue oObema Mpu3Mbl, IWIMHIPA, TUPAMUIbI, KOHYCa, I1apa.
MUPaMHUIbl, KOHYCA U mapa.
151 Tema 9.15. IIpakTHyeckoe 3aHsATHE 2
Pemenue 3ama4 ¢ [Tpumenenne GpopMyn oObeMa reoMETPUUECKUX MPOCTPAHCTBEHHBIX Tedl. [IpumeneHue popmyin
npuMeHeHHeM GopMyJt IUIOINAAN U 00beMa Tel IUTAaHUMETpHUH. Perrenue 3anayu
o0beMa TeJl.
152 Tema 9.16. Conep:xanue y4eOHOr0 MaTepHaJia. 2
Komonnanus Tunel koOMOMHAIMI. MeToIuKa pelieHue 3a1ay.
MHOTOTPAHHMKOB U TeJ
BpallleHUus
153 Tema 9.17. Coaep:xanue yueOHOT0 MaTepuaJa. 2
Cevenust MHOTOrpaHHuKOB U | OmpeneneHne cedeHns B 00bEMHBIX Teax. Bupl cedeHnii 1 METOIMKA TIOCTPOCHHSL.
mapa. [IpaBuaa
MOCTPOEHNH.
154 Tema 9.18. IMpakTHyeckoe 3aHATHE 2
Pemenne 3aga4 Ha [ToxroToBka kK KOHTPOIBHOI pabdore.
KOMOMHAIIUIO U MOI00He
00beMHBIX TeJl
155 Tema 9.19. IIpakTHyeckoe 3aHATHE 2
KourpoabHnas padora Nel0) | Konrposnbnast pabora Nel0
Pazgen 10. KoopanHaThl H BEKTOPBI 22
156 Tema 10.1. Conep:xanue yueOHOr0 MaTepHaJa. 2
[psamoyrobHas cucremMa OnpezencHue IPSIMOYTOJIEHOW CUCTEMBI KOOPIUHAT B IPOCTPAHCTBE.
KOOpAMHAT B npocTpaHcTBe. | KoopauHatHble miockocTr. KoopauHAThI BEKTOpA.
Koopaunartel BeKTOpa [IpaBuia HaXOXKICHNS KOOPIMHAT CYMMBI, PA3HOCTH M IPOM3BEICHNUS BEKTOPOB.
157 Tema 10.2. IMpakTHyeckoe 3aHATHE 1
Ilpocreiilmue 3axa4u B Koopaunats! cepeunbl oTpe3ka. Boluncinenue JIMHbl BEKTOPA [0 €10 KOOpAUHATAM.
KOOpAMHATAX PaccTosiHIEe MEXIY ABYMS TOUKAMHU.
158 Tema 10.3. Coaep:xanue yueOHOT0 MaTepuaJa. 2
CkansipHoe mpou3sBenenne | Yrod MexIy Bekropamu. CKalsipHOE IpOM3BeACHHE BEKTOPOB. Pemenue 3amaq
BEKTOPOB
159 Tema 10.4. Coaep:xanue yueOHOT0 MaTepuaJa. 2
Yroa MexIy npsiMoii 1 BrrunciieHue yrioB MEKIY IPSIMBIMU M TUIOCKOCTSIMH.
TJIOCKOCTBIO
160 Tema 10.5. IIpakTHyeckoe 3aHATHE 2
Pemenne 3aga4 ¢ nomombio | [IprMeHeHHe METOIa KOOPIUHAT TIPU HAXOXKICHUH YIJIOB, JUTHH U PACCTOSIHUM.
KOOpPAUHAT
161 Tema 10.6 Conep:xanue yueOHOr0 MaTepHaJa. 2
g BrIBOJ ypaBHEHUs IIIOCKOCTH.
YpaBHeHUE IIOCKOCTH
Pemenue 3amau
162 Tema 10.7. Coaep:xkaHue yueOHOT0 MaTepuaJa. 2
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Jeu:kenust. Ilenrpannnas u | [Torstue nemwkenus. LiearpansHas cummerpus. OceBas cummeTprs. Pemrenne 3aqad
oceBasi CHMMETPHH
163 Tema 10.8. Conep:xanue yueOHOr0 MaTepHaJa. 1
3epkaabHasi CHMMeTpPHSI. 3epkanbHas cuMMeTpus. [lapamiensHelil nepeHoc. Pemenue 3agau
IMapanienbHbI NepeHoc
164 Tema 10.9. IIpakTHyeckoe 3aHsATHE 2
KourpoabHnas padora Nell | Konrposnbnas pabora Nell
165 Tema 10.10. IIpakTHyeckoe 3aHATHE 2
IloBTOpEHHE H3YYECHHOIO IToBTOpeHNe n3yueHHOro Marepuana. Pemenue 3agau.
166 Tema 10.11. IIpakTHyeckoe 3aHATHE 2
IloBTOpEHHE H3YYECHHOTO IToBTOpeHNe n3yueHHOro Marepuana. Pemenue 3agau.
Bcero: 332

[TocnenoBareibHOE TEMATUYECKOE TUIAHUPOBAHKUE COJEpXaHus paboyeil mporpaMMbl 00I1e00pa3oBaTeibHON YUeOHOW AMCIUIIMHBI, KaJCHIapHbBIC
00bEMBI, BUBI 3aHATHHA, (POPMBI OPTaHU3ALUN CAMOCTOSTEIBHON pabOTHl TakKe KOHKPETU3UPYIOTCS B KalleHAapHO-TeMaTHueckoM 1utane (IIpunoskenue
Nel)

21




3. ®OPMbI KOHTPOJIS1 U METOAUYECKHUE MATEPHUAJIbI, ONPEAEJISIIOINUE
INPOHEAYPbI OHEHUBAHUS BHAHUH, YMEHUH, IPAKTUYECKOI'O OIIBITA,
XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIIUU

@®onp oneHouHbIX cpeAcTB (mamee — @OC) — KOMIUIEKT METOAMYECKUX U KOHTPOJIBHBIX
MaTepuasoB, HCHOJb3YEMBIX MpPU MNPOBEJCHUH TEKYIIEr0 KOHTPOJS OCBOEHUS pE3yJIbTaTOB
o0yuyeHus 1 mpomexyrouHoit arrectauuu. ([Ipunoxenue Ne 2).

4. YCJIOBUMSA PEAJIM3ALIMHU JUCIIAITJIMHDBI

4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHHuI0

Aynmutopust Ne 20. YueOHast ayIuTopHst sl MIPOBEACHUS: JICKIIMOHHBIX, CEMUHAPCKHUX,
NPAKTUUYECKUX 3aHATUH, YPOKOB, [UIsl TPOBEACHMSI TPYIINOBBIX U WHAMBHAYaJIbHbIX
KOHCYJIbTAIlMi, M TPOBEACHHUS TEKYLIEro KOHTPOJII M IPOMEXKYTOUYHOH aTTecTaluH,
KYPCOBOTO MPOEKTUPOBAHMUSI (BBITTOTHEHHUS KYPCOBBIX padoT)

VYueOHas meOeb, JOCKa.

Aymutopus Ne 144, YwraneHbid 3aim. [lomemenue st CaMOCTOSITENBHOW pPabOTHI
o0yJaromuxcs.

VYyebnas meOenb, y4eOHO-HAIJSIIHBIC TOCOOMS, KOMIBIOTEPHI C JIOCTYIIOM K CETH
«Uuteprer» 1 DUOC Ounnana

4.2. YyeOHO-MeTOAMYeCKOEe M HH(OPMALIMOHHOE 0O0ecTiedyeHue TN CIUTIIUHbI

4.2.1. IlepeyeHb OCHOBHOI W JOMOJHHUTEIbHOH Y4eOHOM JIUTEPATYypPbl, HEOOXOAUMOM IS
OCBOEHUS TUCHMUILINHBI

OcHoBHasi yyeOHasl JuTeparTypa:
1. bBocomonos, H. B. MaremaTuka : yueOHHK I CpeIHEro MpodeccuoHAIBHOTO 00pa3oBaHus

/ H. B. boromonos, Il. . Camoiinenko. — 5-e¢ u3A., mepepad. u jgomn. — MockBa :
WzparensctBo FOpaiit, 2020. — 401 c. — (IIpodeccuonanpHoe obpasoBanue). — ISBN
978-5-534-07878-7. — Tekcr : onekrponuwnii // OBC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/449006.
JlonoiHUTeIbHASI YYeOHaA JIuTepaTypa:
1. Hlunaues, B. C. MatemaTuka : y4eOHHK U TPAKTUKYM JUIsI CPETHEr0 MPo¢heCcCHOHATBHOTO

obpazosanus / B. C. lllunaues ; mox penakiueir A. H. Tuxonosa. — 8-¢ uz ., mepepad. u

nor. — Mocksa : M3parensctBo FOpaiit, 2023. — 447 ¢. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-13405-6. — TexkcT : anekrponHslii // OOpa3oBaTenbHas
iatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/511549

2. boecomonos, H. B. Teomerpus : yueOHOe mocobue A cpenHero mnpoecCHOHaTbHOTO
obpazoBanus / H. B. boromonoB. — Mocksa : M3natensctBo Opaiit, 2020. — 108 ¢. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-09528-9. — TekcT : 31eKTpOHHBIH //
OBC Opaiit [caiit]. — URL: https://urait.ru/bcode/449038 .

4.2.2. IlepeueHb pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«AHTepHer» (majsee - cerb «UHTEpPHET»), HEOOXOAMMBIX JIsi OCBOCHHMS IMCIHUIIUHBI
(Mmoxyis)



Ilepeuensb norosopos IbC u B/|

Y4eOHblIi Cpoxk neiicTBus
HanMeHoBaHMe T0KYMEHTA C YKa3aHUEM PEKBU3UTOB
roj JOKYMEHTA
2025/2026 Horosop Ha noctyn k O9bC ZNANIUM.COM wmexny YYHuT B C 12.07.2025 110
1 | mune qupexktopa CO® YYHuT nu OO0 «3Hannym»Ne 272-36¢ oT A
11.07.2026
11.07.2024
Jlorosop Ha moctym k DBC «39BC FOPAUT» (momuas
) komexuyst) Mexxay YYHuT B muue qupexropa CO YYHuT n C 06.03.2025 no
000 «2nekrponnoe n3naTenbcTBo FOPAUT» Ne 1/25-36¢ ot 05.03.2026
06.03.2025 r.
Horosop Ha noctyn k ObC «YHUBepcuTeTCKas OnbImoTexa
. 01.10.2025 o
3 | onnaiiny mexay YYHuT «Hekemenna» Ne 223-332 ot 30.09.2026
20.08.2025 T
4 Horosop Ha noctyn k ObC «Jlanb» Mmexkny YYHuT u C 08.08.2025 o
n3gareabcTBOM «Jlaup» Ne 223-255 ot 25.06.2025 07.08.2026
5 HoroBop Ha noctyn k COb mexny YYHuT u uzgarensctBom C 04.06.2024 o
«JTaap» Ne COB 47-JIC 5010-24 ot 04.06.2024 20.05.2026
JloroBop Ha TOCTYII K 3JIEKTPOHHBIM U3/IaHUSM B COCTaBe 0a3bl
G | AAHHBIX «HAYUYHAS SJIEKTPOHHA S BUBJIMOTEKA C 01.01.2026 o
eLIBRARY.RU» mexxny YYHuT u OOO HOb Ne 223-423 ot 30.12.2026
22.10.2025
JloroBop Ha TOCTYII K 3JIEKTPOHHBIM H3/IaHUSM B COCTaBe 0a3bl
nanubix «HAYYHAS DJIEKTPOHHA S BUBJIMOTEKA C 01.01.2025 no
eLIBRARY.RU» mexny YYHuT u OOO HOb Ne OI'3-1283 ot | 30.12.2025
05.12.2024
7 HoroBop Ha BJI nuccepranumii mexay YYHuT u PI'B Ne C 10.08.2025 o
073/04/0056 ot 04.07.2025 09.08.2026
Ne Anpec (URL)
1. www.fcior.edu.ru MupopmManmoHHbie, TPEHUPOBOYHBIE I KOHTPOJIbHBIE MaTepPHAIbI
2. www. school-collection.edu.ru Enunas xoyutekiuu 1iudpoBbiXx 00pa30BaTeIbHBIX PECYPCOB

4.2.3. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX NPH OCYIIECTBJICHUH

o0pa30oBaTeJbHOI0 MpoLecca MO0 JAUCHMIUIMHE (MOAYJI0), BKJIKYAs MNepevYeHb
NPOrpaMMHOI0 olecneyeHusi W HHPOPMANMOHHBIX CHPAaBOYHBIX cHUCTeM (IpH
He00X0IUMOCTH)

HanmeHoBaHUe MPOrpaMMHOT0 odecrieyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmce

AO «Ydaner» (MuTepuer)
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IMPUJIOKEHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEX/JEHUE BBICIIEI'O OBPASOBAHMA 5
«YOUMCKUU YHUBEPCUTET HAYKHU 1 TEXHOJIOI' M »

CrepiauTamakckuil pumuan

Komnemx

KanennapHo-temaTuyeckuii nian

10 TUCHUIIJINHE OVII.12 MatemaTtunka
CIIEIUAIBHOCTD
15.02.10 MexarpoHuka U po60TOTEXHUKA (110 OTPACIISIM)
KO HaHMEHOBaHHUE CIENAIBLHOCTH
KBTI (DUKAITHS

CrienuanucT 1o MexaTpoHUKe U poOOTOTEXHHUKE

PazpaboTunk (cocTaBUTENb)
CaranueBa D.A., npenoiaBarenb

ydeHasi CTEIIeHb, YUe€HOE 3BaHNE,
kareropusi, ®.1.0.

Crepnuramak 2025
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1 cemecTp

Ko Kanengapubie
Ne CPOKH Jomainee
HaunmeHoBaHMe pa3aesioB U TeM BO Bup 3anaTus
n/n H3y4YeHH 3ajJaHue
4acoB
(m1an)
1. BBenenue 2/2 CeHT0ph Jlexius Pemmts 3amaun
Paznen 1. Anreopa
2. Ilenbie 1 pauoHaIBHBIE YKCTIA 2/4 CeHT0ph Jlexius Pemmts 3amaun
3. JleiicTBUTEILHEIC YHCIIA 2/6 CeHT0ph Jlexius Pemmts 3amaun
Brinonnenue apuMeTHIECKUX TIpakTuueckoe
4. N N pug 2/8 Cents16pn P Pewuth 3a1aun
JeMCTBUI HaJ YNCIIAMHU 3aHATHE
[TpubnmxeHHbIE BHIYUCIICHUSI.
5. [MorpemHocTs B peoOpa3zoBaHUIX 2/10 CenT0pB Jlexuus Pemmts 3amaun
M BBIYUCJICHUAX
IIpakTHueckoe
6. KomrnekcHeie yncna 2/12 CeHTa0pb p Pewuts 3anaun
3aHATHE
Tpuronomerpudeckas popma Centsi0pb
7. p P (bop 2/14 P Jlexnus Pemmwnts 3apaun
3aIIMCH KOMIUIEKCHOTO YHCJIa
N3o0pakeHne KOMILIEKCHOTO CeHTa0pb
8. YqHUClia Ha KOOPAWHATHOM 2/16 Jlexims Pemmts 3amaun
mockoctu. @opmyna Myaspa.
[IpuMeHeHHe KOMIIIIEKCHBIX YHCE CeHTa0pb
IIpaxkTuueckoe
9. TIpH pelIeHnN (HU3HIECKUX U 2/18 SaHsTIC PemuTs 3amaun
FCOMETPUYCCKUX 3a7ay.
CreneHs ¢ HATYPAJIbHBIM U LIEJIBIM
10. P 1 2/20 CenTs6pn Jlexuus Pewuth 3a1aun
IoKa3aTejaeM
Beckoneuno yOnIBarorias
11. Y i 2/22 CeHTs0pB Jlexnus Pewmnts 3amaun
reoMeTpHrYIecKas MPOrpeccust
ApudMeTHIECKUH KOPEHD
12. pud M P 2/24 CeHT0pH Jlexius Pemmts 3amaun
HATYpaJbHOH CTEIICHU
Brruncnenue kopHel HaTypalbHOM IIpakTHueckoe
13. p P 2/26 Cenrs16pb P Pemurts 3anaun
CTEIEHH 3aHATHE
Crenenu ¢ paoOHAIBHBIM 1
14. N pan 2/28 CenTs16pD Jlexuus Pewuth 3a1aun
IEMCTBUTEILHBIM IOKA3aTEIEM
[IpeobpazoBaHme YUCIOBBIX U
. IIpakTuueckoe
15. | 6yKkBEHHBIX BBIPAKEHHH, 2/30 OkTa0ph SaHSTHE Pewuts 3a0aun
COJIepIKAIUX CTENIEHU
Crenennas QyHKIMs, €€ CBOMCTBA
16. by i 2/32 OkTa0ph Jlexims Pemmts 3amaun
u rpaduk
IIpakTHueckoe
17. | B3auMHO oGpaTHBIC HYHKITHH 2/34 OxTs0pB p Pewuts 3agaun
3aHIATHE
OmnpeeneHue PaBHOCHIBHOCTH
18. pei N P 2/36 OxTs10pB Jlexius Pemmts 3amaun
BBIPQKCHUI C paiKalIaMH.
IIpaxTrueckoe
19. | UppaunonanbHble ypaBHEHHs 2/38 OxT0pB P Pemmts 3amaun
3aHATHE
IIpakTHueckoe
20. | VppauuoHanbHbIE HEPABEHCTBA 2/40 OkTa0ph p Pewuts 3anaun
3aHIATHE
Iloka3aTenpHas GyHKIUS, ¢
21. N by, 2/42 OkTa0ph Jlexuus Pewuts 3agaun
CBOMCTBa ¥ rpaduK.
Peurenrie mokasarenbHEBIX
22. N 2/44 OKTAGpPD Jlexnus Pewuts 3agauu
ypaBHCHUI
IIpaxTnueckoe
23. | Tloka3zaresbHble HCPABEHCTBA 2/46 OxT0pb P SaHSTHE Pemurts 3anaun
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CucteMbl IOKa3aTeIIbHBIX

24. ” 2/48 OxTs0pB Jlexius Pemmts 3amaun
YpaBHCHHU U HEPABEHCTB
Penrenrie mpuKIagHbIX 3324 Ha IIpakTuueckoe
25. P A a 2/50 OKTs6pB P Pewuth 3a1aun
CJIOKHBIC MPOICHTHI 3aHATHE
26. | Onpenenenne norapudma. 2/52 OKTs6pB Jlexuus Pemmts 3a1a49u
. IIpakTuaeckoe
27. | CaoiictBa JorapudmMoB 2/54 OxTs0pB p Pewuts 3agaun
3aHATHE
€CATHYHEIC U HATypaabHbIE
28. A yp 2/56 OxTs0ph Jlexius Pemmts 3amaun
sorapu(mMbl
Jlorapudmuueckas QyHKIus, €€
29. ap b bynku 2/58 Hos6pb Jlexnus Pewuth 3a1aun
cBolicTBa U rpaduk
IIpakTraeckoe
30. | JlorapupMuuecKkue ypaBHEHUS 2/60 Hos6ps p Pemmts 3a1a49u
3aHATHE
Pemenne ypaBHeHMI TpaduaeCKUM IIpakTraeckoe
31. yp pad 2/62 Hos6ps p Pemurts 3anaun
METOIOM 3aHATHE
32. | JlorapupMuuecKre HEPaBEHCTBA 2/64 Hos10pb Jlexuus Pewuts 3agaun
. TIpakTuueckoe
33. | Pemenue ypaBHEHUM U HEPABEHCTB. | 2/66 Hos16pb P Pemmts 3amayn
3aHATHE
TIpakTuueckoe HoTopurs
34. | KontponbHas padora Nel 2/68 Hos6ps P MIPONACHHBIN
3aHATHE
MaTepua
Pa3znen 2. OCHOBBI TPHTOHOMETPHUH
Pagnannas mepa yria. IToBopot
35. A payr P 2/70 Hos6pb Jlexims Pemmts 3amaun
TOYKH BOKPYT Haydajia KOOpPAWHAT
OrnpeneneHue CUHyca, KOCUHYyCa U
36. ped yea, y 2/72 Hos6pb Jlexnus Pewmuts 3agauu
TaHreHca yria
3aBHCHUMOCTh MEXKAY CHHYCOM,
37. | KOCMHYCOM M TAHI'€HCOM OJHOIO 2/74 Hos16pb Jlexius PemmTs 3amaun
TOTO JKe yria
IIpumMeHeHrEe OCHOBHBIX IIpaxTuueckoe
38. P 2/76 Hos6ps P Pemuts 3a1aun
TPUTOHOMETPUYCCKHX TOXKICCTB 3aHATHE
39. | ®opMyiIBI CIIOKEHUS 2/78 Hos16pb Jlexnmst Pemuts 3amaun
CuHyc, KOCUHYC U TAHT'€HC
40. Uy 4 2/80 Hos6pb Jlexius Pemmts 3amaun
JIBOMHOTO U TIOJIOBUHHOTO YIJIOB
IIpumenenue GopMysT IBOMHOTO U IIpakTraeckoe
41. p (bopuy 2 2/82 Hos6ps p Pewuth 3a1aun
TOJIOBUHHOT'O YTJIOB. 3aHATHE
TIpakTuueckoe
42. | ®dopmynbl npUBEAEHHS 2/84 Hos6ps P Pemnts 3anaun
3aHATHE
CyMMa U pa3HOCTh CHHYCOB H
43. y p y 2/86 Hosbpb Jlexnus Pewuts 3agauu
KOCHHYCOB
[IpuMeHEeHHE OCHOBHBIX
44, | TPHTOHOMETPHYECKHX dbopmyn s 2/38 Hos6ps IpakTryeckoe R —
npeoOpa3oBaHus 3aHATHE
TPUTOHOMETPHYCCKHIX BBIPAKCHUN
Apxkxocunyc. Perienre ypaBHeHHS
45. P Y My 2/90 Hosbpe Jlexnus Pewuts 3agauu
cos(x) =a
Apxkcunyc. Pemenne ypaBHeHHUI
46. P _ 4 P 2/92 Hosbps Jlexms Pemmts 3amaun
sin(x)=a
ApKTaHT€HC U apKKOTaHT€HC. JlexaOpb
o _ IIpakTuueckoe
47. | Pewenue ypasHenunii tg(x)=a u 2/94 Pewuts 3anaun
3aHATHE
ctg(x)=a
PelreHne TPUTOHOMETPHUECKHIX ekabpb IIpakTuueckoe
48. P P 2/96 A P p Pewuth 3a1aun
YpaBHCHHIA 3aHATHE
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OIHOPOIHBIC TPUTOHOMETPUICCKUE exadpb IpakTryeckoe
49. AHOPOX B P 2/98 A P P Pemmts 3amaun
ypaBHCHHS 3aHATHUEC
PemieHne TpUrOHOMETPHYECCKIX ekadpb
P P A p IIpaxTuyeckoe
50. | ypaBHeHHH, IPHBOIUMBIX K 2/100 Pemmts 3amaun
3aHATHUEC
KBaJ[PaTHOMY
PemieHne TpUrOHOMETPHYECCKIX exaobpb IpakTryeckoe
51. p P 2/102 A P P Pemmts 3amaun
HEPaBCHCTB. 3aHATHUEC
ekadpb [ToBTOpUTH
A P IIpaxTuyeckoe BTOPHTE
52. | KourposnbHas pabora Ne2 2/104 NPOUICHHBIN
3aHATHUEC
MaTepHua
Pazgen 3. ®ynknun, ux cBoiictBa u rpapukn
OrnpeneneHune YUCIOBON GyHKIMH
53. | u cnoco6sl ee 3ananus. CBoiicTBa 2/106 JlexaOpb Jlexmst Pemmts 3amaun
(GyHKIHH.
HccnenoBanue GyHKIIN. Jlexumsa
54. | N3yuenune noHATHs 0OpaTHON 2/108 Jlexabpn Pemmts 3a1a9u
¢GbyHKIHN
DyHKIMOHAIbHBIE 3aBUCUMOCTH B IIpakTuueckoe
55. YHKI 2/110 JlexaOpn p Pemnts 3agaun
peaBHBIX MpoIeccax 3aHATHE
[IpeobpazoBanus pyHKIUHA 1 IIpakTuueckoe
56. peobp bynki 2/112 JlexaOpn p Pewuth 3a1aun
neficTBUS HAJl HUIMHU 3aHATHE
CreneHHbIC, TIOKa3aTeNIbHBIC U Jlexmms
57. ’ 2/114 Jexabpn 1 Pewmnts 3agaun
sorapupmudeckne GyHKIUN
I'padukn u coiicTBa Jlexuus
58. | TpuronomMeTpuuecKux (yHKIMI 2/116 Jexadpn Pemnts 3anaun
y=sinx, y=cosx
I'padukn u coiicTBa Jlexuus
59. | TpuroHomerpuyecKux (GyHKIMIH 2/118 Hexabps Pewuts 3anaun
y=tgXx, y=ctgx
Jlexuus
60. | KontponbHas paGora Ne3 2/120 Hexa0Opb a Pewuts 3agaun
IToBTOpPUTH
IToxaroroska x IIpakTuueckoe N .
61. nddepeHMpoOBaHHOMY 3a4eT 2/122 Hlexatpr 3aHATHE TPOMICHHBIH
A peHImp y y MaTepua
IIpakTuueckoe
62. udhepeHnnanbHbIi 3aueT 2/124 exadpb
Huddeperiy Hexabp saHsTIC
Bcero uacos 124
2 cemecTp
Kanengapubie
Koa- Aap
Ne CpOKH Jdomamnee
HaumeHoBaHuUe pa3aeoB U TeM BO Bun 3anaTus
n/n H3y4yeHHus 3ajaHHe
4acoB
(my1an)
Pa3gen 4. KomOunaropnka
Uzyduenue npaBuia 2/126
63. | xomOunaropuku. [IpaBuno Hexabpb Jlexuus Pewuts 3agaun
MIPOU3BEACHHUS
Pasmemienus, coueTanus, 2/128 TIpaxTraeckoe
64. 1 Jlexabpn p Pewuth 3a1aun
MIEPECTAHOBKU 3aHATHE
Pemenne mpakTHdecKux 3a1ad ¢ 2/130
UCTIOJIB30BAHUEM IIPABHII [pakTryeckoe
65. Jexabpb Pemuts 3anaun
MEPECTAHOBKHU M Pa3MCIICHHUS 3aHATHUEC
KOMOMHATOPUKHU
Pemienue nmpakTHyecKkux 3a1ad ¢
P o 2/132 IIpaxTuyeckoe
66. | npuMeHEHHEM TIPaBUIT pa3MEICHHsI JexaOpb SaHSTHE Pemuts 3amaun

1 COUYCTaHUA
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67. | Bunom HeroToHA 2/134 Hexadpnb Jlexuus Pemmts 3aa4n
Pemenue 3a1a4 KOMOUHATOPUKH
& PHKH, 2/136 [IpakTHueckoe
68. | mpumensst burom HetoToHa 1 Jexadpn SaHsTIC Pemurts 3anaun
TpeyronbHuk [lackasi.
2/138 MpaKTaeckoe [ToBTOPHTH
69. | Kontpombnas pabora Ne4 Jlexabpn p PO ICHHBIHA
3aHATHE
MaTepHa
Pazgen 5. DjieMeHThI TEOPUH BEPOSATHOCTEH U CTATHCTHKH
Jlexus
70. | CoObiTust. BeposATHOCTE COOBITHS 2/140 SIuBaps 1 Pewuts 3agauu
. Jlexmus
71. | CrnoxeHue BEpOSTHOCTEH 2/142 SuBapb Pewnts 3amaun
He3zaBucumeblie coOBITHS. Jlexmus
72. . 2/144 SuBapb H Pewuth 3a1aun
YMHOXKeHHEe BEpOSTHOCTEH.
Pemenue 3aga4 ¢ mpuMeHCHUEM IIpaxTrueckoe
73. - A pHN 2/146 SIuBaps P Pewuth 3a1aun
CBOMCTB BEPOSTHOCTEH 3aHATHE
. Jlexmus
74. | Ciy4aiiHble BEIMUNHBI 2/148 SaBapn Pemmts 3amaun
EHTPAJIbHBIE TEHAEHIIMH Jlexmms
75. 1 pajbh FICHIL 2/150 SuBapb H Pewuth 3a1aun
CITy4aifHOW BEJTHYUHBI
Mepsl pa3zbpoca caydaiHoi IIpaxTuueckoe
76. PRI pasop yd 2/152 SaBapn P Pemmts 3amaun
BEJIMYUHEL 3aHATHE
Pemenne npakTHUeCcKUX 3a7a49 Ha IIpakTHueckoe
77. p & 2/154 SuBapb p Pemmwnts 3agaun
00paboOTKy YHUCIOBBIX JTaHHBIX 3aHATHE
IIpakTHueckoe HosTopus
78. | KonTponbHas pabora Ne5 2/156 SlaBapn p MPOHICHHBIH
3aHATHE
MaTepHra
Pa3znen 6. Hauajia MaTeMaTH4eCKOr0 aHAJIN3Aa
O3HAKOMIIEHHUE C TTOHSATHEM Jlexuus
79. . 2/158 SIuBaps 1 Pewuth 3a1aun
YHUCIIOBOM MMOCIIEA0BATENLHOCTH
Jlexmus
80. | TIpenen mocnenoBaTenbHOCTH 2/160 SIuBaps H Pewuth 3a1aun
Brruncinenue cyMMbl 0€CKOHEYHOTO Jlexmus
81. y 2/162 SIuBaps 1 Pewuth 3a1aun
YHCI0BOTO psia
ApudmeTnueckas u IIpakTHueckoe
82. pug 2/164 SuBapb P Pewuth 3a1aun
TrCOMETPHYECKAs MPOTPECCHSL. 3aHATHE
CymMMa 0€CKOHEYHO YOBIBAIOIIEH TIpaxTraeckoe
83. Y SOy = 2/166 SluBapb p Pemuts 3a1a4n
TCOMETPUYUCCKOM IPOTPECCUU 3aHATHE
JIMHEHHBIN U SKCIIOHEHIINAIbHBIA
84. t 2/168 deppanb Jlextms Pemuts 3a1a4n
pocrt. Yuco e.
Vcnonp30BaHUe MPOrPECCHHU ISt
IIpaxkTuueckoe
85. | pewenus peanbHBIX 3304 2/170 ®despaib SaHSTHC Pemurts 3anaun
MPUKJIAHOTO XapakTepa.
IlonsTre MPOU3BOIHOM, €€ Jlexmus
86. POU3BOLHOM, 2/172 deppanb H Pemts 3a1a4n
MEXAHNYECKHHA CMBICIT
. Jlexmus
87. | TlpousBomunas crenennoi pynxuuu | 2/174 deppanb H Pemuts 3amaun
Jlexumsa
88. | Ipasuna gudpepeHrpoBaHUS 2/176 derpaib Pemts 3amaun
IIpou3BOaHBIE DIIEMEHTAPHBIX Jlexuusa
89. p VII p 2/178 ®deppaiib 1 Pemmts 3amaun
GyHKIMN
IIpumeHenue TabIUILI
90. p H 2/180 Despanb IpakTuueckoe Pemurts 3anaun

MMPOU3BOAHBIX 3JIECMCHTAPHBIX
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GbyHKIHN 3aHATHUE
I'eomMeTpryYeCKIi CMBICIT
91. pree 2/182 ®despainb Jlexuus Pemurts 3anaun
MIPOU3BOTHON
CBs13b IPOU3BOJIHON U
9 IIpaxTuyeckoe
. | IpOMEXKYTKOB BO3PACTaHUA U 2/184 ®despainb SaHSTHC Pemurts 3anaun
yObIBaHUS QYHKIUN
[IpousBomHas U IKCTPEMYMBI
93. P A pemMy 2/186 deppaib Jlexuus Pewuts 3agauu
GbyHKIHUU
IIpoBeneHue ¢ MOMOILBIO
94 . IIpaxTuyeckoe
. | Mpou3BOAHON UCCIEN0BAHUS 2/188 ®deppaiib SaHSTHC Pemmts 3amaun
GyHKIMU
HaubOonbIiiee 1 HaUMEHbIIICE IpakTryeckoe
95. 2/190 ®depainb P Pemurts 3anaun
3HAYCHUC (PYHKIUU 3aHATHUEC
. IIpaxTrueckoe
96. | Bropast npousBoaHas QyHKIHUIA 2/192 ®espanb P Pemnts 3anaun
3aHATHUEC
Brinyknocts rpadguka ¢pyHKIMY, IIpakTuueckoe
97. Y padp (bynxu 2/194 depanb p PemmTs 3amaun
TOYKH Tiepernda 3aHATHE
[IpumeneHne npou3BOJHON K Mapt IIpakTuueckoe
98. p p A N 2/196 p p Pemuts 3ana4n
MTOCTPOCHHIO TPAPUKOB PYHKITHI 3aHATHE
Hcnonp30BaHuE reOMETPUICCKOTO Mapr
IIpakTuueckoe
99. | u pusmyecKoro cMeICIa 2/198 N PewmnTs 3agaun
MIPOU3BOTHOW AJISI pEIICHU 312
Mapt MpaKTacckoe IToBTOpPUTH
100. | KonTponbnas padora Ne6 2/200 p PO ICHHBIH
3aHATHE
MaTepHuai
N Mapt
101. | Tlonsrue nepsoobpasznoii pyrkuun | 2/202 Jlexkuus Pemnte 3amaun
[IpaBuia HaxOXACHUS IIpakTuueckoe
102. | P A 2/204 Maprt p Pewuth 3a1aun
TIEPBOOOPA3HBIX 3aHATHE
Pewenue 3anay Ha cBsI3b IIpakTuueckoe
103. at . 2/206 Maprt p Pewuth 3a1aun
IepBOOOPA3HON 1 €€ POM3BOIHON 3aHATHE
[Inomanb KpUBONMHEHHON Jlexuus
104. [anb Kp 2/208 Maprt H Pewuth 3a1aun
Tparenuy ¥ HHTerpal
Jlexus
105. | BoluncieHUE UHTETPATIOB 2/210 Mapr a Pemurts 3anaun
[IpuMeHeHre MHTETpaa s [IpakTryeckoe
106. p p . A 2/212 Mapt P Pemmts 3amaun
BBIUUCIICHUSI IIOIIAJICH 3aHATHUEC
[IpuMeHeHre MHTETpaIA IS [pakTryeckoe
107. p p & 2/214 Mapt P Pemmts 3amaun
BBIUUCIICHUS (PU3HYCCKUX BEIIUYUH 3aHATHUEC
IIpuMeHeHne NPOU3BOIHON U
108 IIpaxkTuaeckoe
. | MHTETpana K peIICHHUIO 2/216 Mapt SAHSTHE Pewuts 3agaun
MIPAKTUIECKUX 3a/1a4.
IIpakTuueckoe Hosroputs
109. | KonTponsuas pabota Ne7 2/218 Mapt p PO IEHHBIN
3aHATHE
MaTepHuan
Pa3gen 7. YpaBHeHHsI H HEpaBeHCTBa
O3HaKOMIIEHUE C IPOCTECUTITIMHU Jlexnmsa
110. | cBeneHnAME 0 KOPHSIX 2/220 Maprt Pemnts 3a1aun
anreOpandecKux ypaBHCHUH
W3yyeHnue Teopun paBHOCUIBHOCTH Jlexuus
111, | V3y1eHue Teoput p 2222 Mapt " PewmTs 3a7a4m
YpaBHEHHH U €€ IPUMEHEHHUS
OO01ue METO Il PEIICHUS Anpenb Jlexuus
112. = “TOABL P 2/224 p H Peummts 3apaun
YpaBHCHHUI.
Merton pa3noxeHus Ha Anpers IIpakTuueckoe
113. P 2/226 P Pewuts 3agauu
MHOXHTEIIH. 3aHSATHUEC
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Merton BBeeHHS HOBOIl Arnpenb
N IIpaxTuyeckoe
114. | nepeMeHHON 11 penIeHus! 2/228 Pewnts 3anaun
N 3aHATHE
YpaBHEHHIA.
Anpens
Mertopn pemieHust IpoOHO- TIpakTnueckoe
115. AP 7P 3 2/230 p PewnTs 3a124n
palMOHANIBHBIX YpaBHEHUH 3aHATHE
Meton pelnieHus Anpeis IIpaxTrueckoe
116. p . 2/232 P Pemmts 3amaun
HUPPPALUOHANBHBIX YPaBHECHUHA 3aHATHE
OyHKIMOHANBEHO-TpadHYeCKUN Arnpenb
117. 2/234 Jlexmus Pemmts 3amaun
METO/I
Pemenne HepaBeHCTB ¢ OJHOU Arpensb IIpaxTrueckoe
118. vp & 2/236 p P Pemmts 3amaun
nepeMeHHoi. MeToa HHTepBaioB 3aHATHE
Cuctembl ypaBHeHHH. MeTo, Anpens IIpakTHueckoe
119. P A 2/238 p p Pewuth 3a1aun
MMOJCTAHOBKH 3aHATHE
o Anpens
Cuctembl ypaBHeHHH. MeTo IIpakTraeckoe
120. P A 2/240 p Pewuth 3a1aun
anredpandecKoro CIOKEHUS. 3aHATHE
. Arnpenb
Cuctemsl ypaBHeHU. MeTo, IIpaxTrueckoe
121. M a 2/242 P Pemmts 3amaun
BBEJICHHS HOBBIX TIEPEMECHHBIX 3aHATHE
Marpuiia cucTeMbl JTMHEHHBIX Anpens
122. | ypaBHenuit. Onpenenuresnb 2/244 Jlexuus Pemts 3amaun
MaTpHIBI 2X2
IIpumeneHune onpeneauTeNs It Anpens
P pen N p IIpakTuueckoe
123. | permeHus CUCTEMBI TMHERHBIX 2/246 Pewuth 3a1aun
o 3aHATHE
YpaBHEHHHA
[Ipumenenne MmaTeMaTHYECKUX Anpens
IIpaxkTuueckoe
124. | MeTon0B 115 pEleHus! 2/248 Pemmts 3amaun
3aHATHE
COJIepIKATEIbHBIX 33134
IIpaxTrueckoe Hosropurs
125. | KontponsHas pabota Ne§ 2/250 Amnpens P NPOWAEHHBIH
3aHATHE
MaTepHuain
Pa3znea 8. IlpsiMble U MJI0CKOCTH B IPOCTPAHCTBE
IIpenmet cTepeoMeTprH, aKCHOMEBI Jlexums
126. | PR P p 2/252 Amnpens 1 Pewuth 3a1aun
CTEpEeOMETpHU
IlapammenpbHOCTh NPSIMBIX, IPSIMO Jlexums
127. P P P 2/254 Anpens 1 Pewuth 3a1aun
U TJIOCKOCTH
B3anMHOE pacmonoeHne IpsSIMbIX Jlexus
128. | B mpocTpancTBe. Yo MexIy 2/256 Arnpenb Peumts 3amaun
JIBYMSI TIPSIMBIMU
. Jlexmus
129. | TlapanneasHOCTh MIOCKOCTER 2/258 Anpens 1 Pemnts 3amaun
Jlexus
130. | Terpasap u mapajesenune. 2/260 Arnpens Pemuts 3amaun
TleprieH UK YIAPHOCTD IPAMON K Jlexuus
131. PHCHIMKYILP P 2/262 Amnpens 1 Pewuts 3agauu
IJIOCKOCTHU
IleprienauKysIp U HAKJIOHHBIE. Jlexus
132. | Vron Mexay npsamoii u 2/264 Amnpenb Pemuts 3amaun
IJIOCKOCTBIO
BYT'PaHHBIN yTOJI. Jlexus
133. Asyrp T . 2/266 Aripernb 1 PemmTs 3amaun
[eprieHIUKYIAPHOCTD IIOCKOCTEH
. IIpakTraeckoe
134. | TIpsAMOYTOJIBHEIH TTAPAIIIENETIUIIE 2/268 Arpenb p PemuTs 3amaun
3aHATHE
Pemenne crepeoMeTpuiyeckux
3ajad, TIpakTnueckoe
135. | cBA3aHHBIX C 2/270 Anpens p Pemwnts 3agaun
3aHATHE
MIEPTICHIUKYISIPHOCTHIO

MIPSIMBIX ¥ IUIOCKOCTEH, NCTIONB3yS
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MJIaHUMETPUICCKUC q)aKTLI nu
MCTOBI.

IIpakTHueckoe Hostopus
136. | KonTponbnas padora Ne9 2/272 Mait p PO ICHHBIH
3aHATHE
MaTepHua
Pa3gen 9. MHOrorpaHHUKH M KpYyrJble TeJa
137. | Tousrtre Muororpanuuka. [pusma 2/274 Maii Jlexums Pemurs 3amaun
. Jlexus
138. | Tlupamuna 2/276 Mait Pemmts 3amaun
. Jlexmus
139. | Vceuennas nupamuna 2/278 Mait Pewuth 3a1aun
IInomanas MOBEPXHOCTH MIPHU3MBI . IIpakTHueckoe
140. tai p p ’ 2/280 Mait p Pewuth 3a1aun
MTUPAMHUJIBL. 3aHATHE
141. | Iunuaap 2/282 Mait Jlexmus PemmTs 3amaun
. IIpakTHueckoe
142. | TInomaas MOBEPXHOCTH LUIMHIPA 2/284 Mait p Pewuth 3a1aun
3aHATHE
143. | Konyc 2/286 Mait Jlexuus Pemmuts 3a1a4n
IInomans OOKOBOM M ITOJTHOM . IIpakTnueck
144. omas 60koBo OJIHO 2/288 Mait P cekoe Pewuth 3a1aun
ITOBEPXHOCTH KOHYyCa 3aHATHE
Brrancnenue miomann . IIpakTHueckoe
145. tan 2/290 Mait p Pewuth 3a1aun
MTOBEPXHOCTH TEJ BPAILICHHUS. 3aHATUE
. Jlexmus
146. | Coepa u wap. Ypasuenue chepsl 2/292 Maii a Pemuts 3amaun
BzanmHoe pacnonoxenne cepsl u . Jlexmus
147. p bep 2/294 Mait H Pewuth 3a1aun
IJIOCKOCTH
Brrancnenne 3JIEMEHTOB MpaKTcckoe
148. | MHOTOrpaHHHKOB: péopa, | 2/296 Mait p Pemmts 3a1a49u
3aHATHE
JTUArOHAJIH, YTJIBL.
[Tousrre o0bema. O0beEM Jlexmms
149. | npsMoyroasHoOro 2/298 Mait Pewuts 3anaun
napasuiesICune/1a, IPU3MbI
'bEM IIPU3MBI, LIWIAHIPA . IIpakTuueck
150. Obsem npusMsL, I Apa, 2/300 Maii P cekoe Pemmts 3amaun
MUPaMU/IbI, KOHYCA U Iapay 3aHATHE
Pemenne 3a1au ¢ npuMeHeHHUEM HioHs IIpakTHueckoe
151. 2/302 P Pemmwnts 3agaun
dbopmy odbema Tel. 3aHATHE
KomOunHaIs MHOTOrpaHHMKOB U Wionn Jlexumst
152. 1 p 2/304 H PewmTs 3a1240
TEJ BpaICHHS
YeHUs MHOIOTPAHHUKOB U LIapa. Hronn Jlexmms
153. Ceue ororp 0 P 2/306 H PemmTs 3amaun
IIpaBuna noctpoenus.
Pemenne 3ama4 Ha KOMOMHAIIUIO U HioHs IIpakTHueckoe
154. 2/308 P Pemuts 3a1a4n
1o061e 0ObEMHBIX TEJT 3aHIATHE
Uronp I
IIpaxkTuueckoe OBTOpHTH
155. | Koutponsnas padora NelQ 2/310 PO ICHHBIT
3aHATHE
Marepuan
Pa3gen 10. KoopanHaThl H BeKTOPHI
[IpsamoyronbsHas cucrema Uronn
156. | koopAMHAT B IPOCTPAHCTBE. 2/312 Jlexkuus Pewnts 3amaun

Koopaunats! BekTopa
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IIpocTeiimue 3agauu B Hion, IIpakTuueckoe
157. 2/314 P Pemnts 3a1aun
KOOpAWHATAX 3aHATHE
CkanspHoe IIPOU3BEICHIE Wionn Jlexmus
158. PHOC TPOH3BEIL 2/316 a Permuts 3axa4m
BEKTOPOB
TOJI M MpsIMON U Jlexmus
159. Yol MeAY IpAMO 2/318 Urosb H Pewuts 3agauu
IJIOCKOCTBIO
Pemenue 3aga4 ¢ moMoIIb0 IIpakTnueck
160. A B 2/320 Hronp P cexoe Pemmts 3amaun
KOOpAWHAT 3aHATHE
Jlexumsa
161. | VpaBHenue miockoctu 2/322 Urons Pemnts 3aaun
162 JBumxenus. LlentpanbHas u oceBast Jlexmus
. 2/324 Hronp PemmTs 3amaun
CUMMETPHU
KaJIbHAsl CUMMETPUAL. Jlexmus
163. 3ep ¢ . c1p 2/326 Hronp H Pemmts 3amaun
[MapannensHbIi IEpeHOC
Hronp I
IIpaxTuyeckoe OBTOPHTH
164. | Koutponsnas padora Nel 1 2/328 P NPOWAEHHBIH
3aHATHE
marepuan
IIpakTuueckoe Tosroputs
165. | TIoBTOpEHHE U3YYEHHOTO 2/330 Uionb P NPOUACHHBIH
3aHATHE
MaTepHal
IIpaxkTuaeckoe Hosroputs
166. | TloBTOpEHNE U3YUEHHOTO 2/332 Hronb p PO ICHHBIHA
3aHATHE
MaTepHal
KoncyabTanus 2
JK3aMeH 6
Bcero yacos 340
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IMPUJIOKEHUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIIEI'O OBPASOBAHMA 5
«YOUMCKHUU YHUBEPCUTET HAYKU 1 TEXHOJIOI' M »
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CHEINATbHOCTD
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Caraauesa J.A., npenoaaBaTesb

ydeHasi CTeIIeHb, YUe€HOE 3BaHNE,
kareropusi, ®.1.0.
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Crepnuramak 2025

I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB

1. O0aacTh NPpUMEHEHUs

®onp oneHouHbIX cpeacTB (POC) npenHazHadyeH ISl IPOBEPKH Pe3yJIbTaTOB OCBOEHUS
aucuumimael - COO.01.112 Maremaruka, BXOJSIIEH B COCTaB MPOTPAMMbl  MOATOTOBKHU
CIELHAINCTOB CPEeTHEro 3BeHa no cnennaibHocTu 15.02.10 MexaTpoHnuka u poOOTOTEXHHKA (IO
oTpacisaM) (ykpynHEHHas rpymnma crenranbrocter 15.00.00 MammHaocTpoeHHE.

Padorta o0yuyarommxcsi BO B3auMojelicTBIH ¢ npenogasaresaem 340 yacos.

2. O0beKTHI OLICHUBAHUS — Pe3YJIbTAThI 0CBOCHUS M CHMIINHBI

@®OC 103BOJIAET OLIEHUTH CIEAYIOINE PE3YIbTaThl OCBOCHUS AUCLUIIINHBL

JIMYHOCTHBIX:

Jluunocmuvie pezyromamsi 6 chepe omuoulenull obyuarowuxcsi K cebe, K ceoemy
300p06b10, K NOZHAHUIO ce0s:

-TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMUXCA K OTCTaWBAaHUIO JMYHOTO JTOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCThH BBIPA0AThIBATH COOCTBEHHYIO MO3HIIHIO TIO
OTHOIIICHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHUSM TIPOIUIOTO0 M HACTOSIIETO Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IICHHOCTEH M JOCTHKEHUI HAIIeH CTpaHbl;

Jluunocmuvie pesynomamol 6 cghepe omuowenuti ooyuarowuxcs k¥ Poccuu kax k Pooune
(Omeyecmsy):

-bopMHpOBaHHE YBAXEHUS K PYCCKOMY S3BIKY KaK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickoit ®denepanuu, SBISIOMIEMYCS OCHOBOM POCCHUMCKOW HWIASHTHUYHOCTH W TJIABHBIM
(hakTOpOM HAIITMOHAIBHOT'O CaMOOTIPEICTICHNUS,;

Jluunocmmuvie pesyibmamol 8 cghepe OMHOUEHUN 0OYUAIOUWUXCSL K 3AKOHY, 20CY0apcma)y U
K 2padcoOancKomy ooujecmay:

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pasBUTHS HAyKd U
OOIIIEeCTBEHHOW MPAKTHUKH, OCHOBAaHHOE HA JHAJIOTe KYJIbTYp, a TakKXe pas3audHbIX (opM
0OIIECTBEHHOTO CO3HAHMSI, OCO3HAHKE CBOETO MECTa B MOJIUKYIHTYPHOM MUPE;

Jluunocmuvie pesynomamul 8 chepe OMHOUWLEHUL O0OYYAIOWUXCA C  OKPYHCAIOWUMU
JHOObMU.

-HpPaBCTBEHHOE CO3HAaHWE M TIOBEJCHHE HAa OCHOBE YCBOCHHUS OOIIECUETIOBEUYECKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHWS W TOBEJCHHS B MOJMKYIHTYPHOM MHpE, TOTOBHOCTH W
CIOCOOHOCTH BECTH JUAJIOT C APYTUMH JIFOJAbMH, TOCTUTATh B HEM B3aUMOTIOHMMAaHUsI, HAXOIUTh
o0IIHe eTu ¥ COTPYAHUYATH TSl MX JOCTHUKCHHSI,

-pa3BUTHE KOMIIETCHIIMH COTPYJAHHYECTBA CO CBEPCTHHUKAMH, JACTHMH MJIQIIIETO
BO3pacTta, B3pOCIABIMH B  00pa3oBareibHOW,  OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-
MCCJIEI0BATEbCKOM, MPOCKTHOMN M IPYTUX BUJAX NEATSIBHOCTH.

Jluunocmuvie pezyiomamsl 8 cghepe OMHOUEHUL 0OVHAIOUUXCS K OKPYAHCAIOUeM) MUY,
2HCUBOTL NPUPOOE, XYO0IHCECMBEEHHOU KYIbIYpe:

-TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, Ha
MPOTSDKEHUHM BCEH JKM3HU, CO3HATEIIbHOE OTHOIIEHHWE K HEMpPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCHOHANbHOMN 1 00IIECTBEHHOM NesSTEIbHOCTH,

-3CTETHUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTb K JCTETHYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

Jluunocmuvie pezynomamol 6 cghepe omHoweHus ooOyuawuxcsi Kk mpyoy, 6 cepe
COYUATILHO-IKOHOMUYECKUX OMHOUWEHUTL.!

-0CO3HAHHBINA BRIOOP Oymymiei mpodeccuu Kak MyTh U CIIOCO0 peaau3aii COOCTBEHHBIX
JKU3HCHHBIX IJIaHOB;
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-TOTOBHOCTh OOY4YalOUIMXCA K TPYAOBOM NPO(PECcCHOHATBHON NEeATENbHOCTH Kak K
BO3MOXKHOCTH  y4acCTHsi B  pEIIEHWU  JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM;

-TOTOBHOCTh K CaMOOOCIIY>)KMBaHMIO, BKJIIO4as OOyYe€HHE M BBHINOJHEHHE JOMAITHUX
00513aHHOCTEH.

MeTanpeaMeTHbIX:

MeramnpeaMeTHble pe3yJbTaThl OCBOCHHMS OCHOBHOW 0O0pa3oBaTeIbHOM MPOrpaMMbl
MIPEACTABJICHBI TPEMS TPYyNIaMy YHUBEPCAThHBIX yueOHbIX nerctBuii (Y'Y ).

1. PerynsaTuBHBIC YHUBEpCANbHbIC yUeOHbIE IeHCTBUS

OOyuaromuiicst Hay4uTCs:

-CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHOMN 1EATEIbHOCTH
Y KU3HEHHBIX CUTYalHsIX;

2. [lo3HaBarenbHbIe YHUBEPCATIbHBIC YU€OHbBIE IEHCTBUS

OOyuaromuiicst HayYuTCs:

-HaXOJUTh M TPUBOJUTH KPUTHUUYECKUE aAPTyMEHTHl B OTHOIICHUM JEHCTBUU U
CY)KJIEHHM JpYyroro; CIHOKOMHO W pa3yMHO OTHOCHUTBCS K KPUTHYECKMM 3aMEYaHUsIM B
OTHOILIEHHH COOCTBEHHOTO CYXKICHHUS, PACCMAaTPHUBATh UX KaK PECYpC COOCTBEHHOTO PA3BUTHUS;

3. KommyHHUKaTHBHBIC YHUBEPCAIbHBIC YUCOHBIE TCHCTBUS

OOyuaronuiicss Hay4uTCs:

-pa3BEpPHYTO, JOTUYHO M TOYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
aJICKBATHBIX (YCTHBIX M MMChMEHHBIX) SI3LIKOBBIX CPE/ICTB.

IIpenmeTHbIX:

B pesyabraTre m3ydenus ydeOHoro mpeamera «MaTemMaTHKa» Ha YPOBHEe CpeIHEro
0o01ero oopazoBaHusi 00y4arOUIUiics HA YIJIy0JIeHHOM YPOBHE HAYYUTCS:

— HCHOJIb30BAaTh YHCJIOBBIE MHOXKECTBA HA KOOPAMHATHOW IMPSMOM M Ha KOOPAMHATHOU
IJIOCKOCTH Uil OMMCAHUSl PEAIbHBIX MPOLECCOB M SBJICHUMW; IMPOBOJWUTH JOKa3aTelIbHbIC
paccyX/IeHHsl B CUTyallUsIX TOBCEIHEBHOM JKM3HU, IPH PELIEHUN 3a]a4 U3 JPYTUX IIPEIMETOB;

— BBINOJIHATh U OOBSCHATH CPaBHEHHE PE3YNbTATOB BBIUMCICHHUM MPU PEIICHUU MPAKTUYECKUX
3aja4, B TOM 4YMCIIE NMPUOIMKEHHBIX BBIYMCICHUHN, UCTIONB3YS pasHble CIOCOObI CpaBHEHMIA;
3alUChIBaTh, CpPAaBHUBATh, OKPYIVIATh YHCJIOBBIE JAHHBIE pEAJbHBIX BEJIWYMH C
MCIIOJIb30BAHUEM Pa3HBIX CUCTEM M3MEpPEHHs; COCTABIATh U OI[CHUBATh Pa3HBIMU CIIOCOOAMHU
YHCJIOBbIE BBIPAKEHUS MPH PEUICHUM MPAKTUYECKUX 3aJad M 3a7ad U3 JIPYruxX y4eOHBIX
IIPEIMETOB;

— COCTaBJISITh M penlaThb YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI MPU PEHICHUHU 3a1ad IPYrux
Y4eOHBIX TPEJAMETOB; BBIMOJIHATH OLIEHKY MPaBIONOA00US pe3yabTaToOB, MOJIYYaeMBIX IPH
pElIEHUN pPA3INYHBIX YPAaBHEHMM, HEPAaBEHCTB M MX CHUCTEM IPU PELIECHUH 3a4ad APYTIHX
Y4eOHBIX MPEIMETOB; COCTABIATh M pelllaTh YPaBHEHUS W HEPABEHCTBA C MapaMeTpaMu IMpH
pelleHny 3a7a4d IpYruX y4eOHBIX MPEIMETOB; COCTaBIATh YpaBHEHHE, HEPABEHCTBO WM MX
CUCTEMY, OIIMCBIBAIOIINE PEATIBHYIO CUTYaLMIO WM IMPUKIAJHYIO 3a/1ady, HHTEPIPETUPOBATh
MTOJIyYEHHBIE PE3YJIbTAThI; UCIIOJIB30BAaTh MPOrPAMMHBIE CPEJICTBA MPU PEUIEHUU OTIAECIbHBIX
KJIACCOB YPaBHEHMI U HEPABEHCTB;

— ompenensaTh Mo rpaduKaM W HUCHONB30BaTh Ui PELIEHUS NPUKIATHBIX 3a7ad CBOMCTBA
peanbHBIX MPOIIECCOB U 3aBUCUMOCTEH (HanOObIINe U HAMMEHBIIIUE 3HAYCHUS, TPOMEKYTKH
BO3pacTaHusi U YObIBaHUSA (DYHKLIHMH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, ACHMIITOTHI, TOYKHU
nepern0a, MEepHOA U T.II.); HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOW CHUTYyallMH; OMNpEeNeNaTh 1o TpapukaM MPOCTEHIINE XapaKTepUCTHUKU
MEPUOINYECKUX TPOIIECCOB B OMOJIOTUH, 5KOHOMUKE, MY3bIKE, PATUOCBS3H U JIp. (AMILTUTYAA,
MepUOJ U T.I1.);

— pemiath NPUKIAJAHBIE 337a9d U3 OUOJOTHH, GUBNKH, XUMHIH, SKOHOMHUKH U IPYTHX MPEIMETOB,
CBA3aHHBIE C HCCIEAOBAHUEM XapaKTEPUCTHK MPOLECCOB; MHTEPIPETHUPOBATH IMOIYYEHHBIE
pE3YJIbTaTHI;
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— BBIYUCIIATL WM OLCHHUBATHL BCPOATHOCTU COOLITHH B peaHBHOﬁ KHU3HU, BBI6I/IpaTI> MECTOABI
MTOAXOIAIIETO IPEICTaBICHUsI 1 00paOOTKH TaHHBIX

— COCTaBJISIThL C HCIIOJIL30BAHUEM CBOMCTB TCOMCTPHUUICCKUX (bI/II‘yp MAaTEMAaTHYCCKHUEC MOJCIN
Ul pellleHMs] 3aJad IPaKTUYECKOro XapakTepa M 3aJad U3 CMEXHBIX JUCIUILUINH,
HCCIICA0BATh MOJTYYCHHBIC MOJACIIN U UHTCPIPCTUPOBATL PC3YJIbTAT,

— BIAQJETh MOHATHSAMU BEKTOPbl M HX KOOPAMHATBI; YMEThb BBINOJHATh ONEpalUM Haj
BEKTOpPaMHM; HCIOJIb30BaTh CKAJISPHOE IIPOU3BENECHUE BEKTOPOB IIPU pEIICHUH 3a/ay;
IMPUMEHATh YPABHEHUE TUIOCKOCTH, POPMYILy PACCTOSHUSA MEXIY TOUKaMH, YpaBHEHUE Cepsl
IIpY PELICHUH 3a1a4; IPUMEHATh BEKTOPBI U METO KOOPAUHAT B IIPOCTPAHCTBE IIPH PELICHUN
3ajad.

OO0yuarommiicst Ha yriiy0J1IeHHOM YPOBHE NOJYYHUT BO3MOKHOCTh HAYYUTHCH:

— HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK U SI3BIK JIOTUKH JJISI ONMCAHUS PEabHBIX
MIPOIIECCOB U SBJICHUH, TIPU PEIICHNH 3a7a4 APYTUX yu4eOHBIX TPEAMETOB

— CBOOOJHO OTIEPHPOBATH YHUCIOBBIMA MHOXKECTBAMH TIPH PEIICHUH 33a4;

— TIOHUMATbH MPUYUHBI U OCHOBHBIE HJIEH PACIINPEHUS YHCIIOBBIX MHOXECTB;

— BIIaJIETh OCHOBHBIMH MOHATHSIMH TE€OPHUHN ASTUMOCTH MPH PEIICHNN CTaHIAPTHBIX 38134
— WMeTh 0a30BbIC MPEACTABICHHUS O MHOKECTBE KOMIUICKCHBIX YHCET;

— CBOOOJTHO  BBIMOJIHATH  TOXKIECTBEHHBIE  MPEOOpPa3OBaHUS  TPUTOHOMETPUYECKUX,
JOTapUPMHUIECKHX, CTCTICHHBIX BBIPAXKCHHUI;

— BnazxeTh hopmyroi ouHoma HeroToHa;
— yMETb BBITIOJHATH 3alMCh YUCIA B MO3ULIMOHHON CHCTEME CUUCIICHHUS
— TPUMEHSATH NpH penreHnn 3a1ad OCHOBHYIO TEOpEMY anTeOphl;

— MPUMEHSTHh NPU PEIICHUHU 3aaad MpocTeiinre (QyHKIUH KOMIUIEKCHON IepEeMEHHON Kak
TrCOMETPHYECKUE MTPeoOpa3OBaHM

— CcBOOOJHO OIpeAeniaTh TUI M BBIOMpaTh METOJ] PELICHUS IIOKAa3aTeNIbHBIX U
JOrapU(PMHUYECKUX ypaBHEHHUH ¥ HEPABEHCTB, HWPPALUOHAIBHBIX YpPaBHEHHH M HEPAaBEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB, UX CUCTEM;

— CBOOOJTHO pelIaTh CUCTEMBI JINHEHHBIX YPaBHCHUH;

— PpellaTh OCHOBHBIC TUIIBl YPAaBHEHUM U HEPABEHCTB C MapaMeTPaMU;

— TMPUMEHSTH MPHU PEelIeHUN 3a/1a4 HepaBeHcTBa Komu-byHsikoBckoro, bepnyiu;

— BIIAJETh MOHITHEM aCUMIITOTHI M YMETh €r0 IPUMEHSTh NP PEIICHNH 3a1a4;

— MPHUMEHSTH METOJbI PEIICHHs MPOCTEHINX TUPPEepeHIIMATLHBIX YPaBHEHUH TIEPBOrO U
BTOPOTO TOPSIIKOB;

— cBOOOJHO BJIaJeTh CTAaHJAPTHHIM allllapaTOM MaTEMaTHYECKOTO aHaau3a JUIsl BHIYMCIICHUS
MPOU3BOJHBIX (YHKLIMHU OJHOW TIEpEMEHHON;

— CBOOOJHO MPUMEHSATDH allapaT MaTEMAaTHYCCKOro aHajau3a IJIs UCCIeHOBaHUsS (QYHKIUN U
MOCTPOCHUS TPaUKOB, B TOM YHUCIIC UCCIIEAOBAHUS HA BHIMYKIIOCTS;

— OIepHpOBAaTH MOHIATHEM MIEPBOOOPA3HON QYHKIMH ISl pEIICHHS 3a71ay;

— OBJIAJIETh OCHOBHBIMH CBeJCHHSIMH 00 mHTerpaie Hprotona—JIeitOama u ero mpocTenmx
MIPUMEHEHUSX

— OINEpHUPOBATH B CTAHJAPTHBIX CUTYAIHSIX MPOU3BOIHBIMH BBICIINX TTOPSIKOB;
— YMETh IPUMEHSTH MIPH PEIICHNH 3a/1a4 CBONCTBA HEMTPEPBHIBHBIX (hYHKITHIA;

— YMCTb MPUMCHATH NPHUITIOKCHUC Hp0H3BOZ[HOI>’I " OMNpPCACIICHHOIO0 HMHTCrpajia K PCHICHUIO
3aa4 €CCTCCTBO3HAHMUA,

— BIIaJeTh TMOHATHUSMHU BTOpas NPOW3BOMHAS, BBIMYKIOCTh rpaduka (QYHKIUHM U YMETh
MCCIeIoBaTh GYHKIUIO HA BBITYKIIOCTh

— HMETh IpeACTaBICHUE O IIEHTpaIbHOM IIPeIeIbHON TeopeMe
— WMETh NpeICTaBICHUE O BEHIOOPOYHOM KO3 PHIIMEHTE KOPPEISINH U THHEHHON perpeccun;

— HUMCTb TMPCACTABJICHHUEC O CTATUCTUYCCKUX THUIOTC3aX W IPOBEPKE CTaTUCTHYCCKOM
THIIOTE3bI, O CTATUCTHUKE KPUTECPHA U €€ YPOBHEC 3HAUYUMOCTHU;

— HUMCTb NPCACTABJIICHUC O CBA3HU OMIIMPUUYCCKUX U TCOPCTHUCCKUX pacnpez[ene}mﬁ
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— WMETh TMPEJACTABICHHE O CTAaTHCTUYCCKMX THUIOTE3aX M TPOBEPKE CTAaTUCTUYCCKON
TUIOTE3bI, O CTATHCTUKE KPUTEPUS U €€ YPOBHE 3HAYNMOCTH;

— HMETh NPEJICTABIICHUE 00 aKCHOMATHYECKOM METO/IE;

— yMeThb TpPHMEHSTH JUISl PENICHWs 3aJad CBOMCTBAa IUIOCKUX H JIBYTPAHHBIX YIJIOB,
TPEXTPaHHOTO yTia, TCOPEMbl KOCHHYCOB U CHHYCOB JUISI TPEXTPAHHOTO YIJIa;

— BIJIQJCTh TMOHITHEM TNEPICHIUKYISIPHOEC CEYCHUE MPHU3MBI U YMETh MPUMEHATH €r0 IMPU
pEIICHNY 33/1a4;

— HMETh IPEJICTABICHUE O JIBONCTBEHHOCTH MPABMIILHBIX MHOTOTPaHHHKOB;

— UWMEThb TpelcTaBleHHEe 00 akcuomMax oObeMa, TPUMEHATh (OpMyIsl  00BEMOB
MPSIMOYTOJILHOTO MapauIeIeIHIIe 1a, PU3MbI U ITUPAMHUIBL, TETPadipa MPH PEIICHUH 3a/1a4;

— WMETh TMPEJACTaBICHHE O [BWKCHHUAX B TMPOCTPAHCTBE. MapaJUIe]IbHOM IEpPEHOCE,
CUMMETPUH OTHOCUTEIHHO TUIOCKOCTH, IIEHTPaIbHOH CHUMMETpPHH, MIOBOPOTE OTHOCUTENIBHO IMPIMOH,
BUHTOBOW CUMMETPHUH, YMETh IPUMEHSITH UX TIPU PEIICHUH 3a/1aY;

— YMETh PUMEHSTH (POPMYJIBI 0OBEMOB TP PEIICHUU 337a9;

— HaxOoIUTh 00BEM MapauleIeuIea U TeTPadpa, 3aJaHHBIX KOOPAMHATAMYU CBOUX BEPIIIHH;
- 3a]1aBaTh MPSAMYIO B IIPOCTPAHCTBE;

— HaxOJUTh PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH B CUCTEME KOOPAMHAT;

— HaxXOIUTh PACCTOSIHUE MEXIY CKPCIIUBAIONIUMIUCS TNPSMBIMH, 3aJlaHHBIMH B CHCTEME
KOOp/IMHAT.

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3yJ1bTATOB OCBOEHUS AU CHUILIMHBI

KoHTpomnb 1 olleHKa pe3ynbTaToOB OCBOCHUS — 3TO BBISBICHHE, U3MEPEHUE U OLICHUBaHHE
Pe3yJIbTaTOB OCBOCHUS IUCHIUTUIHHBI.

B coortBerctBuM ¢ yueOHbIM IuiaHOM crenmansHocTH 09.02.07 MuHopmanmoHHbIe
CHCTEMBl W TMPOTpaMMHpPOBaHME, paboueil mporpamMmoi oO0meoOpa3oBaTeNbHON YUeOHOM
TUCIUIUIMHEL  MaTemaruka TMpeaycMaTpuBaeTCss TEKYIIMH U TPOMEKYTOUHBIA KOHTPOJIb
pe3yNIbTaTOB OCBOEHUSI.

3.1 ®opMbI TeKyl1ero KOHTPOJIS

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEJICTABISACT COO0M MPOBEPKY YCBOCHHUS y4eOHOTO
MaTepHaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUs.

Texymuii KOHTPOJb pPe3yNbTaTOB OCBOCHUS AMCLUMILIMHBI B COOTBETCTBUU C paboueit
OporpaMMOil ¥ KaJCHIAPHO-TEMATUYECKUM IUIAHOM IPOUCXOJUT TIPU HCIOJIb30BAHUU
CIIEYIONMUX 00s3aTeNBHBIX (HOPM KOHTPOJIS:

— BBIMTOJTHEHHE U 3alUTa MMPAKTUIECKUX PadoT,

- IPOBEPKA BHITIOJHEHUS] CAMOCTOSTEIbHOM pabOThI CTYIEHTOB,

- MPOBEPKA BHITIOIHEHUSI KOHTPOJILHBIX PadoT.

Bo Bpems mpoBeaeHusi y4eOHBIX 3aHSITUN JOTOJHUTEIBHO HCIOJB3YIOTCS CIEIYIOIIHNe
(GopMBI TEKYIIEro KOHTPOJS — YCTHBI ONpOC, pelIeHHe 3ajay, TECTHPOBAHHWE IO TeMaM
OTJENbHBIX 3aHITHH.

BoinoJiHeHHe W 3alUTAa MPaKTHYeCKUX padoT. [IpakTudeckue paboOThl IPOBOMSITCS C
LENbI0 YCBOCHUS M 3aKPEIJICHUS Pe3yJbTaTOB OCBOEHHUS JUCUHUIUIMHBL. B Xoje mpakTuueckoi
paboTel O0yyaromyecs: y4aTcsl UCHONb30BaTh (POPMYNbI, U MPUMEHATH PA3IUYHBIC METOIUKH
pacdera, aHaIU3UPOBATh IMOJIyYEHHBIE pE3yJabTaThl M JeNaTh BBIBOJBL, ONHPAsCh Ha
TEOPETUYECKUE 3HAHUSL.

CnucoKk nNpaKkTH4ecKux pador:
[IpaxTuueckas padora Nel «Bpimonnenue apugpMeTudeckux IeHCTBUNA HAl YUCIaAMUD
[IpakTuueckas padora Ne2 «Tpuronomerpuueckas popma 3anucu KOMIJIEKCHOTO YHCIIa»
[Tpaktrueckas padora Ne3 «300pa’keHre KOMIUIEKCHOTO YKCiIa HA KOOPJAMHATHOU TIIIOCKOCTH.
®opmyna Myaspay.
[Tpaktuueckas padota Ned «[IpuMeHEeHNE KOMIUIEKCHBIX YHCEN MPU PEIICHUH (PU3MYECKUX U
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TrEOMETPUUECKUX 3a7au»
[TpakTrueckas padota No5 «CteneHb ¢ HaTypaTbHBIM U IEJIBIM MTOKa3aTEIeM
[IpakTuueckas padora Ne6 «ApupmMeTrnuecKkuii KOpeHb HATYPaIbHON CTEICH»
[TpakTuueckas paborta No7 «BrruncieHne KOpHeH HaTypaabHOM CTETICHIY
[Ipaktuueckass pabora Ne8 «IIpeoOpazoBaHne YHCIOBBIX M OYKBEHHBIX BBIpaKEHU,
CoZIepKaIIMX CTEIICHN)
[IpaxTuueckas padora Ne9 «B3zanumHo oOpaTHbie (HyHKIIMHI»
[TpakTrueckas padorta Nel(Q «Pemenne moka3aTenbHBIX YPaBHCHHIN
[Ipaxtuueckas padora Nell «Cucrembl OKa3aTeIbHBIX YPaBHEHUN U HEPABEHCTB
[TpakTueckas padota Nel2 «Pemenre mpuKIaIHbIX 3a/1a4 HA CIOXKHBIC MPOIIEHTHI
[IpakTuueckas padora Nel3 «/lecsiTuunble U HAaTYpaJIbHBIE TOTAPU(MBD»
[Tpaktuueckas padota Nel4 «JlorapudmMudeckne ypaBHSHHUSI
[Ipaktuueckas padora Nel5 «Pemenne ypaBHeHU# rpaguueckKiuM METOI0MY
[Tpaktuueckas padota Nel6 «Pemenune gorapuMudeckiux ypaBHEHUN U HEPABEHCTBY
[Ipaktuyeckas padora Nel7 «[loaroroBka Kk KOHTPOJIBHOW paboTe.»
[Tpaktrueckas padota Nel8 «lIpuMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX TOKIECTBY
[Ipaxtuueckas padora Nel9 «IIpumenenue Gopmyi1 ABOHHOTO U MOJIOBUHHOTO YTIIOB)»
[TpakTrueckas padota Ne2(0 «IIpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUICCKUX (HOPMYIT
U1 IpeoOpa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUI
[TpakTrueckas padota No21 «PemeHre mpoCcTEUIINX TPUTOHOMETPUUECKUX YPaBHEHU»
[IpakTuueckas padota Ne22 «PemieHre TpPUrOHOMETPUUECKUX YPABHEHUN METOJIOM MPHUBEICHHS
K JINHEWHOMY U KBaJIpaTHOMY YPABHEHUIO)
[IpakTuueckas padora Ne23 «Pemienne npocTeHInX TPUrOHOMETPUYECKIX HEPABEHCTB. »
[Ipaktuueckas padota Ne24 «IloBTopeHHE MPONIEHHOTO MaTepHaIay
[IpakTuueckas padora Ne25 «DyHKIIMOHAIBHBIE 3aBUCIMOCTH B PEATBHBIX MPOIIECCaX)»
[IpakTrueckas padota No26 «MccnenoBanue GyHKIIH
[IpaxTuueckas padora Ne27 «Pa3menienus, CoueTaHusl, IepecTaHOBKI
[IpakTuueckass pabora Ne28 «PemieHne mNpakTHUYECKUX 3a7ad C HUCIOJIH30BAHUEM IPABHII
NEPECTAaHOBKU M pa3MeIleHUs] KOMOMHATOPUKI
[IpakTuueckass pabora Ne29 «PemieHne mpakTUUECKHX 3a7ad C TPUMEHEHHUEM TPaBHII
pa3MeLIeHHs U COUETaHUs»
[Tpaktnueckas pabora Ne30 «PemeHue 3amad KOMOWHATOPUKHU, puMeHss OmHOM HproToHa M
TpeyroybHuK [Tackamns»
[TpakTuueckas padota Ne31 «Pemenue 3a1ad ¢ IpuMEHEHUEM CBOMCTB BEPOSTHOCTEH
[IpaxTuueckas padora Ne32 «Mepsbl pazdpoca cirydaitHON BEJIMYHHBD)
[IpakTuueckas padota Ne33 «PemeHne npakTHUeCcKuX 3a7a4 Ha 00pabOTKy YUCIOBBIX JAHHBIX)
[IpakTuueckas padora Ne34 «Apudmerndeckas u reoMeTpudecKas Mporpeccus»
[Tpaktuueckas padota Ne35 «Cymma 0€CKOHEUHO yOBIBAIOIICH T€OMETPUUECKOU MMPOTPECCUI»
[Ipaktuueckass pabora Ne36 «lcmonp30BaHHE MPOTPECCUU JAJSl PEIICHUS peallbHBIX 3a/1ad
MIPUKJIAJTHOTO XapaKTepa»
[IpaxTuueckas padora Ne37 «[IpumeHeHune TaOIUIIBI TPOU3BOJHBIX HIEMEHTAPHBIX (DYHKIIHI»
[Tpaktuueckas pabora Ne38 «CBsi3b MPOM3BOIHON M MPOMEKYTKOB BO3PACTaHUS M YOBIBAaHUS
GYHKITII
[Ipaktrueckas padota Ne39 «lIpoBeaeHue ¢ MOMOIILIO MPOU3BOIHON UCCIEIOBAHUS (PYHKITUN)
[IpakTuueckas padora Ne4(0 «Haubonbiiee 1 HauMeHbIee 3HaUCHUE (DYHKITHH
[Ipaktuueckas padota Ne41 «Btopas mpoun3BoHas (yHKIIHI
[IpakTuueckas padora Ne42 «BrinykinocTs Tpaduka GyHKIIUN, TOUYKU TTIEperunoar»
[TpakTrueckas padota Ne43 «l[IpumeHeHrne MPOU3BOTHON K TOCTPOEHHUIO TPadUKOB (PYHKITUI»
[Ipaktuueckass pabora Ned4 «lcmonb30BaHUE TE€OMETPUUYECKOTO M (PU3MUECKOTO CMBICIA
MIPOU3BOJHOM ISl pELLICHUS 3a7a9»
[IpaxTuueckas padora Ne45 «[loaroroBka K KOHTPOJIbHOM paboTe»
[TpakTrueckas padota Ne46 «lIpaBuiia HaX0XIEHUS TEPBOOOPASHBIX)
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[IpakTuueckas pabora Ne47 «Pemienue 3a1a4 Ha CBSA3b MEPBOOOPA3HOM U €€ TPOU3BOIHOM»

[TpakTrueckas padota Ne48 «lIpuMeHeHne HHTETpaia JjIsl BEIYUCICHUS TUTOIIA e

[IpakTuueckas padora Ne49 «[IpumeHneHne nHTerpasa it BbIYUCICHUS (PU3NUECKUX BETHYUH!

[Ipaktuueckass pab6ota Ne50 «lIpuMeHeHHWE TPOW3BOJHONW W WHTErpaja K PEHICHUIO
IPAKTUYECKUX 3a7au»

[TpakTrueckas padota No51 «Metoa pa3noKeHUsT Ha MHOXHUTEIIH

[IpaxkTuueckas padora Ne52 «MeTo BBeIeHHS] HOBOW IEPEMEHHOM JUIsl pellieHUs ypaBHEHUI»

[TpakTrueckas padota Ne53 «PemeHne HEpaBEHCTB C OJHOUW MIEPEMEHHOM

[IpakTuueckas padora Ne54 «Cucremsl ypaBHEeHUH. MeTO/] TOACTaHOBKI

[TpakTuueckas padota Ne55 «Cuctemsl ypaBHEeHUH. MeToa anreOpandecKoro CI0KECHHS

[IpakTuueckas padora Ne56 «Cucrembl ypaBHeHUH. MeTo/1 BBEIEHUS HOBBIX IIEPEMEHHBIX»

[Ipaktuueckass pabota Ne57 «lIpumeHeHHe MaTeMaTHYECKUX METOJOB I PEHICHUS
COJIEpKaTENbHbIX 3a/1a4»

[Tpaktuueckas padota NoS58 «IIpsMOyronbpHBIN MapaieIenuIe1

[Ipaktuueckass pabora NeS9  «PemieHne cTepeoMeTpUYECKMX — 3ajgad, CBSI3aHHBIX C
NEPNEHAUKYIISIPHOCTBIO  MPSAMBIX W IUIOCKOCTEW,  HCIONb3YS
IUTAaHUMETPUYECKUE (PaKThl U METOABI

[TpakTrueckas padota Ne60 «IloaroroBka K KOHTPOILHOM pabOTE

[Ipaxtuueckas pabora Ne61 «[lnormmaas MOBEpXHOCTH MPU3MBI, TUPAMUIBD)

[TpakTrueckas padota Ne62 «Ilmommanb MOBEepXHOCTH MHJIMHIPAY

[IpaxTuueckas padora Ne53 «[lnormaas O0KOBOH M MOTHON OBEPXHOCTH KOHYCa»

[TpakTrueckas padota Ne64 «BrraucieHue mionaain NOBEPXHOCTH TEJl BPAIICHUS. »

[IpakTuueckas padora Ne65 «O0beM MpU3MBbI, HWIMHAPA, TUPAMUIBI, KOHYCA U IIApa»»

[TpakTuueckas padota Ne66 «KoMOnHaIMsI MHOTOTPAaHHUKOB M TEJT BPAIICHUS. )

[IpakTuueckas pabora Ne67 «Pemenue 3a1a4 ¢ npuMeHeHHEM GopMysT 00beMa TEIL.»

[Tpaktrueckas padota Ne68 «IloaroroBka K KOHTPOIBHOMN pabOTE

[IpaxTuueckas padora Ne69 «IIpocreiiue 3a1aun B KOOpIUHATAX

[Tpaktrueckas padota No70 «Pemenre 3a1a4u ¢ TOMOIIBIO KOOPIUHATY

[IpakTuueckas padora Ne71 «IloBTOpeHHE N3yYECHHOT O

[TpakTrueckas padota No72 «IloBTOpeHNE N3YyIEHHOTOY

IIpakTnyeckas padora Nel «BrimonHeHne apuMeTHUECKUX JEHCTBUI HAJl YUCTIAMI)
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1 3anucaTh B BHAe NeCATHYHOH Apobu:
2 8 3 3 2 13
1) £, 2) =; 3) =2: 4) -=; 5) -8%; 6) =.
) 3 ) Tk ) 5 ) 5 ) 7 ) =~

2 BrimonHHTE J.'IeﬁCTBHﬂ H 3anHCaTh Pe3ayjAbTaAT B BHOE ,I[eCﬁTH‘iHOﬁ

apobu:
1y 2414 2) 8.2, 3) 141,25
11 9 13 3 3
4y L10,33; 5) 3 .1,05; 6) L-1,7.
6 14 9
3 3anvcaTrh B BHIe 00LIKHOBeHHOH ApoOu OecKOHEYHYIO0 NecATHY-
HYI ApobE:
1) 0,(6); 2) 1,(35); 3) 0,1(2);
4) —0,(8); 5) -3,(27); 6) —-2,3(82).

4 BuiuneadTh:
1) (20,88 : 18 + 45 : 0,36) : (19,59 + 11,95);

9) T.948.11,9 5
36 32 10 18

5  Briu"canTs:
1) [ai + 0,24) 2,15+ [5.1625— 2 i) 2,
25 16/ 5
2) 0,364: -+2:0,125+21.0,8.
25 16 2
IIpakTuuyeckas padora Ne2 «Tpuronomerpudeckas opma 3arnucu KOMIDIEKCHOTO YUCIIa

Ynpaxnenue 1.
1.1 PemuTh KBapaTHbIC YPABHEHUS:

a) x> +x+1=0; Omeem: —%173;'

b) x*—x+1=0; Omeem: éi?i

c) x*+1=0; Omeem: +1

d) 2x* +3=0; Omeem: + %

e) x*—10x+41=0. Omeem: 5+4i
1.2 Haiitu neiicTBUTENbHBIE YUCIIA X U Y U3 YCIIOBUS PABEHCTBA KOMIIJIEKCHBIX YHCEI:
a) 9+2xi+4yi=10i+5x—6y, Omeem: (1; 3)
b) (1+i)x+(2+i)y=3i+1; Omeem: (5; —2)
c)3x—=2y+(x+y)i=4+3i. Omeem: (2; 3)

1.3 BemmonauTs aeiictue: (4+21)+(1+51)
1.4 Haiitu nmpou3BeieHne KOMIUIEKCHBIX yucen z 1 =3+2iu z 2 =1-i.
1.5 Haiitu vactHOe oT nenenus z 1 =3+41 ga gucio z 2 =2-51.

VYupaxHenue 2.
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2.1. Janel uncna z,=2+3i, z,=1- 2i. HalinuTe uncia:

a) z,+zy; Omeem: 3—i

b) z—z,; Omeem: 1+5i
c)z, 2y, Omeem: 8—i

d) ? Omeem: —0,8+i

2.2. lano: z=2+i. Haiiqute z" , ecitu n=2, 3, 4.
Omeem: 3—4i; 2+11i; —7-24i
2.3. Haiinure x u y u3 ypaBuenus (1+2i)x + (3—5i)y=1-3i,
20ex, yeR. Omesem: [—ii}
i 1111
2.4. Beruncaure:

2
.

a)[—l+£J ; Omeem: —l—fﬁ
2 2 2 2

IIpakTnueckass padora Ne3 «l300paxkeHne KOMIUIEKCHOTO YHCIIA
KOOpAMHATHOU 11ockocTu. Popmyna MyaBpay.
Ynpaxunenue 1.
1.1. Ha KOMIIEKCHOM MIIOCKOCTH MOCTPOUTH TOUKHU:
a) z=2+21;, ¢)z=1-1; d)z=1+; e)z=i;, f)z=4
1.2 HaiiguTe KOMIUIEKCHO-COIPSKEHHBIE YMCa IS CIEAYIOLINX YHCE U
IIOCTPOUTE UX HA KOMILJIEKCHOM IIOCKOCTH:

a) z=3-2i; Omeem: Z =3+2i
b) z=—2i; Omeem: Z =2+i
c) z=5i; Omeem: Z =—5i
d) z=i; Omeem: Z =—i
e) z=6. Omeem: Z =6
13.
Boinonuute peiictBue (3+3i)—(6+3i) u u300pa3uth reo-
METPHYECKH.
Pemenwne:

(3+5i) — (6+3i) = (3—6) + (5—3)i = —3+2i, unu
(3+5i)—(6+3i) = 3+5i—6-3i = —3+2i.

I cmoco®.
Ya II cnoco0.
z, =3+5i;z,=6+3i
| -z, =—6-3i.
— 7 212 Z, -z :ZJ+(_Z:)
Li-Z> [ Z>
I I Y N N 41
0 X

Ha



YA b

4 —Z’]‘Zj I Z[

7> —

1.4 Bo3Beaute B CTereHb
1) (2-(cos138° +i-sin138")")
Omgem: 16-(cos192° +i-sin192°)
3r 3r
2) (cos—+i-sin—)""
) ( 2 2 )
Omeem: (cos0+i-sin0)
3) 0.1-(-z:tr_:-&;}—ﬂ.+i-sin3—ﬂ)5
5 5
Omeem: 0,1-(cos 7 +i-sinx)
9?3'}40

4) (cosg—ﬁ+i-sin—
20 20

Omeem: (cos0+i-sin0)

IIpakTnueckass padora Ned «lIpumMeHeHME KOMIUIEKCHBIX YHCENI TIPU PEUICHUH
(bu3NYECKUX U TEOMETPUUYECKUX 3a7au»
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kel. Bumonu#Te coKeHHe H BHYHTAHHE KOMIUIEKCHEIX wHeen: (3 Ganma)

1)z =—3+5i.z,=4-Ti.

z 2 + ! i,z L + > i
Ny D, = == — 2 = =1
DATTITL TS
3) 5; =—06+02iz, =—04-0.5i;
MNe 2_(1 Ganmn)
Brnonuute rpauueckn ciokenne uncen Z; = —14+37 y 2, =44+ 50
ke3. (4 Ganna)
Haiiawre nponinesenie KOMILIEKCHEIX THCEN:

2 1. 2 1.

1) 5 =2-302, =—4+7; pa=FohRTINn
3) 5 = ﬁt:z =45 4H5=5-3z5=2
Ned_ (3 Ganna)
BrunonunTe pelicTang:

E 1 3-2i
Di: -3 D143

ke 5_ (2 Ganna)

]S_

.
B0oinecTH B CTENEHE KOMIUIEKCHEIE YHCIA (_ 2i d_,.-:(

Ne 6. Pente kpanparusie ypasnenua: (3 danna)
ayx -Im+2=0;

B dxt+4x+35=0:

B)x - 14 +74=0.

IIpakTuyeckasi pa6ora NeS «CrerneHb ¢ HaTypaJTbHBIM U IEIBIM ITOKA3aTEIEM
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1 sapHanT | 2 papHanT
Nel Bramcnurs: 2 Ganna

a)3/~216: 6) 432 o2 L
g’ 625
Ne2. Pemwre ypassenne: 2 banna
S, T :
L =80, 8) 16x°-1=0; iln s s dere
4 4

Ne3. Briunenurs: 2 Ganna

¥4 5417 V243
a)3f0,008-27; 0} g B) : r)——.

42 Y136 Yo

Ned. VnpocTuTe Brpakenne: 2 Ganna

a)y2"q*; r) 4f8x%y° 427 ;

TR JSTJ-:T
375 VT Ve

") a:,,I'_:',"T ’ e}*\fﬁ—l-ﬁ -%.I'Iﬁ+3~.l"§.

NeS. BeiHecHTe MEGRHTENE H3-N01 3Haka kopaa. 2 Ganna

a)y-128a; | 6)4f6a"%" .

Neb. BuecHTe MHOBHTENR N0 3HAK Kopra. 2 Ganna

223/3a, a>0 1w35b%, b0

IIpakTuyeckasi pa6ora Ne6 «AprdMeTHIECKUI KOPEHb HATYPAIBHON CTETICHM)

Homep
1 ¢apuanm 2 sapuanm
3a0aHUA
Botuucaums:
1 4 4 3 1 4
| —§~/ﬁ+ V625 \/—1000—1\&56
1.
2 i s
i3t V—0,001 —3/0,0016 S35 100000
3 ’ ﬁ : 72
125 32
5
256
4 V324: Va
V8
5 (V625 - ¥5): V5 (V25— V45): V5
anacmumb ebtpa.)fcenue:
6 Vaéb? : ab? V8lxty : /3xy
7 V49 - Y112 V54 - V120
3250 I
8 V2ab - V4a?b - V27b Vabe - Va3b%c - \bSc?

IIpakTuyeckass padora Ne7 «lIpeoOpazoBaHue YHUCIOBBIX U OYKBEHHBIX BBIPAKCHHIM,
COACpIKAIINUX CTCIICHU
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3adanue 1.

1,7 .28 -1,
[IpencraBpTe JaHHOE BBIPAKEHUE B BUAE CcTEneHu: ) )V ) .

3adanue 2.

5

02,707
Vrpocture Boipaskenue: b7 b

3adanue 3.

2

Yrpocrure Bepaxenue: ()3 .

3adanue 4.

33
x =1

Cokparure 1po0b:

3adanue 5.

33 22 -
X +XT+Xx

Sl

_1 1
x?-x

HaitauTe 3HaueHUE BhIpAXKEHHUS: | TPEX = 0,0625.
\/; AX

3aoanue 6.
YIpocTUTe BBIpAKEHUE 1_—3/ + 2\/; .
I+y*+y
3aoanue 7.
a’—-16
YnopocTute BeIpakeHue ——— —a’.
a’—4

3aoanue 8.

1

o 3p.2p —
Haiiure 3Hauenue soipaxkenus 9 *3 ¥ MPUp = 5

3adanue 9.

1

. —6p —
HaiiauTe 3HAYCHNE BBIPOKEHAS 3 ° npup =-2.

IIpakTnyeckas padora Ne8

347

«[Ipeobpa3zoBaHne YHUCIOBBIX U OYKBEHHBIX BBIPAKCHUH,

coacpKanux CTCIICHU

1,7 .28 .-l
3aoanue 1. llpeacraBpTe qJaHHOE BBIpAXKECHHE B BUJIE cTenieHu: )V ) )V .

5

0,2 ., 7,-0,7
3adanue 2. Yupocture Bepaxkenne: b7 1bh "

3adanue 3. Ypoctute BeIpaxeHue: (@

3aoanue 4. CokpaTtute ApoOb:

2
3
33
x -1
33 22 11°
X7 H+XxT+x

3
_1 1 4

. x-x®
3aoanue 5. Haitnute 3HAaUCHHE BBIPAXKCHUS: 57— | TpuXx = 0,0625.
\/; X

olus

3aoanue 6. YrpoctuTe BbIpakKeHUE I——Iy + 2\/; .

3aoanue 7. YIpOCTUTE BhIpAKEHNE

I+y*+y

a-16
——a'.

a’—4
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1

o 3p 2 p _
3a0anue 8. Haliinte 3HaUEHME BBIPAXKEHUS 9°7-3 7 mpup = 5

1

o -6
3adanue 9. Haiinure 3Ha4YCHIE BBIPOKCHHS 3 ’—3_4 , OpUp = -2,

IpakTuuyeckas padora Ne9 «B3zaumHO 0OpaTHbIe GYHKIIUN

131 (VYerwo.) BelacHHTE, ABAAeTcA AW obpaTuMoil YHKIIMA:

1) y=8x-1;  2) y=x*+T; 3) y=1;
X
4)y=J;; 5) y=x' 6) y==x' x<0.
132 Haiith dyEKUHAIO, OOPATHYO K AAHHOM:

1) y=2x-1; 2) y=-5x +4;

1 2 3x-1
3 ==—x-= 4 ===
) y S )y -
5) y=x2*+1; 6) y=x*-3.

133 Haijitu obracTh onpeneneHHsa H MHOMKECTBO 3HaYeHHH QYHKIINH,
obpaTHO# K JaHHOH:

1) y=-2x+1; 2)y=%x—7;

3) y=x*-1; 4) y=(x-1)%;
5) y=2; 6) y=—2.
x r—4

134 ®Pysrumna y = f (x) sagasa rpadpuxom (puc. 21). ITocTponuTs rpa-
¢dux byrxkuun, obpatHoilt K AaHHOM.

135 HAsasorca nu B3auMHO o6paTHEIMM QYHKIIHH:
1) yz—xa H y=—i”;;

2) y=—x* n y=Vx;

3) _;,;-:x'B H y:%;
X

4) y=Vx* u y=xVYx2?

IIpakTnueckas padora Nel0 «PenieHne nokazarenbHbIX YPaBHEHUI
Pemure ypaBHeHus.
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209

210

211

212

213

214

3x -2
1) 45°1=1; 2) 0,3%-2=1; 3) 22:=243; 4) (%} =[~;-] :

1 27:=1, 2)400:=L; 3) [l) =25 4) (l) -1
3 20 5 3

81
1) 3:9"=81; 2) 2-4"=64;
I#l
3) 3 2.3*2=1; 4) 0,5°*7.0,5' " =2
2x 2x
5) 0,6 _0’63 = 0,6 . 6) 63x l=6°[l) .
0,6° 6 6

2) 23:+2_23:-2=30;
4) 3*" 1 -3*+3**1=63.

1) 32:—1 +32x= 108;
3) 2%*1 4 2% 14 2% =28;

I

1) 5*=8%  2) [%} =(%] s 3) 8°=5%;  4) 4¥=32,
1) 95 —4-83°+3=0; 2) 16* - 17 - 4 + 16 = 0;
3) 2565+ 5=0; 4) 64% - 8% — 56 = 0.
1) 3:3+:-12:1: 2} 2:2-7:+10=1;
x-1 1 1

3) 2%°2 = 4; 4) 0,5% = 45+1,

IIpakTnueckas padora Nell «Cucrempl OKa3aTeabHbIX YPABHEHUM U HEPABEHCTB)
PemmTe HepaBeHCTBO

208

209

210

211

212

213

214

3x -2
1) 457 1=1; 2) 0,3%-2=1; 3) 225=245; 4) (%] =(%J :

pear=li paoo=Ly 3 (l)-2s g [l) _L

3 20 5 3 81
1) 3-9°=81; 2) 2. 4% = 64;

el
3) 3 2.3e-2-1; 4) 0,5**7.0,5' "2 = 2;
2 2x
5) 0,6*.0,6° = 28 x; 6) 63* .l:s.{l) _
0,6° 6 6

2) 23:+2_23:42=30;
4) 3* ' -3*+ 3 "1 =63.

1) 3% -1 4+ 3% = 108;
3) 25+1 42514 2= 28;

1 x 1 x x
1) 5* = 8%; 2) (5) =[§] - 3) 3* = 5% 4) 4*= 32,

1) 9°-4-3*+3=0;

3) 26°-6-5"+5=0;

1) 3:=+r-12:1:
x-1

3) 2*-2 = 4;

2) 16" - 17-4"+ 16 = 0;
4) 64 - 8" - 56 =0,

2) 2:2-7:-10 = 1;

1

4) 0,5% = 4%+1,
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— 3x -2
208 1) 4" 1=1; 2) 0,3%%-2=1; 3) 22r=2473; 4) (%] =(-;-J +

209 1) 27*=1; 2)400°=1; 3) [lJ =25  4) {lJ =1,
3 20 5 3

81
210 1) 3:9°=81; 2) 2-4*=64;
xsd
3)3 2.3*2=1; 4) 0,5**7.0,5' ¥ =2;
2 2x
5) 0,6%.0,6° = 28", 6) 63* .l:ﬁ.(l] .
,6° 6 6

211 1) 3% -1 4+ 3% = 108; 2) 23=+2 _ 23 -2 _ 30;

3) 251 42514 2% = 28; 4) 3* ' -3+ 3 "1 =63.

x x x
212 1) 5*=8%  2) [%] -_-[%} . 3) 3% =52  4) 47=32,

213 1) 9-4-3"+3=0; 2) 16 -17-4"+ 16 = 0;
3) 26" -6-5+5=0; 4) 64 - 8* — 56 = 0.
214 1) 3:2+r-12:1: 2) 2:2-?:--10:1;
x-! A
3) 2%°2 =4; 4) 0,5 =4*+1,

IMpakTnyeckas padora Nel2 «Pemienue npukiagHbIX 3a7a4 Ha CIOKHBIEC MPOLEHTHD)
CymectByeT Gopmyna sl HAUUCICHHS CI0KHOTO MPOIICHTA!
S=A*(1+R)"

A- cymma BKIIaJa;

R- craBka nmporieHTa;

T- xonMUYecTBO NEPUOJIOB;

S- monyyaemasi cymma.

PaccMoTpuM HECKONTBKO 3a/1a4, PemaeMbIX TI0 3TOU (hopmyIie.

3aoanue 1.

Paccunrare cymmy Bkiaga 4depe3 3 roja IpH CI0KHOM mpoueHTHOM craBke 10%
TOJIOBBIX, eciu ObL10 BiiokeHo 100000 py6ieii.

3aoanue 2.

C xakoil MPOIIEHTHON CTaBKOW HEOOXOJUMO BJIOKHUTH JICHBIU B OaHK, €CJIM 4epe3 2 roaa
BKJIQIUMK XoueT nonyduts 120000 pyOueii mpu nepBorayansHoM B3Hoce 100000 pyOeii?

3aoanue 3.

3a 5 ner npu ClOXKHOW NMPOLIEHTHOM cTaBke 7% TOAOBBIX HA CYETY y BKJAJUUKa CTAJO
200000 py6uteii. CKObKO ACHET OH BJIOXKWJ B OaHK?

3aoanue 4.

Jlst o0yuenus B kosutemke Heooxomaumo 120000 py6neit. Pogurenn OxcaHbI MOTOKUAIN
B Oank 75000 pybneit mon 6% romoBeIX (CIIOKHAs MPOILIEHTHAs CTaBKa). bymer nm y HEX
HeoOXxoaumasi cymma, eciia moka OkcaHa B IepBOM KJiacce (CuuTath 00ydeHue B mkoJe 9 ner)?

3aoanue 5.

bopuc xouer Bmoxute 50000 pyOmneit Ha 5 jeT, 4roObl moayuuth He MeHblme 70000
pyOreit. OguH OaHK mpejiaraeT BIOXKUTH JNEHbIH 1moa 8% TroloBBIX, a Apyroi - mox 0,5% B
Mmecsi. Kakomy 6aHky oTaaTh npeamnodreHue bopucy?

3aoanue 6.

Kakyio cymMMy HYXKHO BJIOXHUTh B OaHK, 4TOOBI uepe3 3 roja Ha cyery Obuio 59550
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pyOIeii, ecnu cioxHas MPOIeHTHAsI cTaBka OaHka paBHa 0,5% B mecsi?

IpakTuyeckas padora Nel3 «JlecaTndnble U HATypalbHbIE JOTapUPMBbI»
Buiuncaurs (368—372).
368 1) log,, 225; 2) log, 256;  3) log, :!:—3; 4) log, ——.

343
369 1) log, 64; 2) log,81; 3) log, L; 4) log, 1
. 3 s 27 2 64
370 1) log,, 1; 2) log, 7; 3) log,; 64; 4) log,, 9.
~logg 4
371 1) (0,1)7'%9%3;  2) 1074,  3) 57#s3, 4 (é] ’

372 1) 4log'l3—glogl 27 - 2 log, 6;
2 2

2
2) %lg{),ﬁﬂl+1g3~.r'1000 - i; 1g/10000.

373 BHIUMCIHTH ¢ NOMOLIBI MHKDOKANBKYJIATOpA:
1) logg 7; 2) log,; 12; 3) log, 5 0,17; 4) log,; 8,1.
IIpakTuyeckasi padora Nel4 «Jlorapudmudeckue ypaBHEHHUS»

3x
208 1) 4 '=1; 2) 0,3%-2=1; 3) 22r=243; 4 (%] =[

co |
L S
L

209 1) 27*=1; 2)400:=1; 3 [l] —25;  4) (l) -1
3 20 5 3

81
210 1) 39" =81; 2) 2-4*=64;
z+l
3)8 2.32=1 4) 0,5°*7.0,5" "= =2;
2 2x
5) 0,67 .0,6% = 26", 6) 6%+ .l:ﬂ.(l) _
0,6° 6 6

211 1) 3% '+ 3% = 108; 2) 2% +2_ 2% -2_30;

3) 2°*1 42714 2 =28, 4) 3* ' -3+ 371 =63.

[

x x
212 1) 5*=8% 2) (%} =(%] i 3) 3*=5%; 4) 4*=32,

213 1) 9 -4.3*"+3=0; 2) 16" =17 -4+ 16 = 0;
3) 25°-6-5"+5=0; 4) 64*-8*-56=0.
214 1) 3:2+r-12:1: 2) 2;2-7:+10=1;
501 L 1
3) 2%°2 =4; 4) 0,5% =4*+1,

IIpakTuyeckasi padora Nel5 «Pemienne ypaBHeHH rpad)i4ECKUM METOIOM)
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ANTOpUTM peLLeHNs CUCTeMbI ABYX YPaBHEHWI C IBYMA HEW3BeCTHLIMK FPaguUeckuM METoA0M:
1) nocTpouTh rpaduk NEPBOro YpaBHEHWS;
2) NOCTPOWTL rPpadyK BTOPOro YpaeHeHWSs;

3) onpegenuTe TOUKK NepeceyeHus rpaduKoe (pelleHnen cMcTemsl ypaBHeH WA ABNAITCA KOOPAWHATE KadKaor
HallAeHHOR TOYKN).

lMpumep:

_ {:rg +y? =9,
pewiume cucmemy ypasHeHull
y—z=-3
Pewerue

1. Hawepmum epaguk nepeozo ypasHeHuUA x>+ y2 =9
Mpagukom ypasHeHUA ABAAEMCA OKPYHHOCME C UeHMPOM 8 Hayane koopduHam u paduycom 3.

2. Hauepmum 2paguk emopo2o ypasHeHUa Yy = & — 3 (eeipazuiu y).
3mo npamas, 047 nocmpoerus komopod Haiidém dee mouku: (0; —3) u (3;0).

3. OkpyxHOCMb U NPAMAA nepecekaromca e moukax A u B.
Touka A umeem koopduramesl (3;0), @ mouka B — koopduqamer (0; —3).

Maper yucen (3;0) u (0; —3) Aensiomcs peweHusMu 060UX YPABHEHULT CLCMEMB, G 3HAYUM, U PEWUEHUAMU CUCMEMs]
VpaeHeHutl.

Omeem: (3;0) v (0; —3).

I'paduueckuit cnoco0 pemeHus cucrteM ypaBHeHHH ['padukom ypaBHEHUS C JBYMs
MIEPEMEHHBIMH Ha3bIBAETCS MHOKECTBO TOUEK KOOPAMHATHOM IIOCKOCTH, KOOPAMHATHI KOTOPBIX
o0pamaloT ypaBHEHHE B BEpHOE paBEHCTBO. I'pauku ypaBHEHHH € JBYMsI IEpEMEHHBIMH
BecbMa pa3HooOpa3Hbl. Hanpumep,
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2
y=—-—x+3
3 - npsaMas

]
B
+
Ll
h =
[
=]

y
2. xy=35, X - runepbona
j.y= X+ X 42— napabona
4. x*+ }1 = 4 — okpyxHocts, ueHTp (0;0), panuye - 2

rplllI}HICﬂH]-{ TAKHX }"[!&H-HEHHﬁ MOIYT ABJIIATLCH PA3JIHYHEIE JIMHHH.
/ Yk ¥,

\\\\i:j:ffn;a

a
i

W

napabona

KybuMecKas

¥,
X
[+]
o T napal
OEPYRHOCTE pavona

Pemmre cucremy n1Byx ypaBHEHUH

{y=x2+1 {(x_4)2+(y_5)2=9 [y+x—3=0
y= 1 y=x x2+y%2=9

[Tpaktrueckas padorta Nel6 «Pemenune gorapuMudeckux ypaBHEHUN U HEPABEHCTBY

3amanue 1
BruuciuTh:

1) J(\/7—2x/ﬁ+\/§)-2\/§; 2)\/(\/16—6\/7+\/7)-3;
3) \/(\/8+2\/E—\/8—2\/E)-2+7.

3amanue 2
0,216°
Berunciure: S -
0,09+ -0,027¢
3amanue 3.

Pemmte ypaBHeHus.

D (x—2)x+3)=0; 2) (x—1Wx+4=0;

3) Jx—2)x+8)=0; 4) Vx+1-42x+7=0.

3amanue 4.

VKaKuTe MPOMEKYTOK, KOTOPOMY MPUHAJIEKHUT KOPEHb YpaBHEHUS v 2x° —x—5+x=1.
3amanue 5.
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CKOJIBKO KOpHEW UMEET ypaBHEHUE (x2 -9M3-2x - x): 0.
3ananue 6.

Pemmmre ypaBHenue /49 + 9x|x + 4| —2x=1.

3amanue 7.

Haiinure KOpeHb ypaBHEHHS: 1) G)X_S = 64; 2) (%)’“3 =49.
3amanue 8. Pemmre ypaBuenue: log,(5Sx—1)=2.
Bananue 9. Pemmre ypasHenue: lg(x” —2) =Igx.

3ananue 10 Pemmure ypasuenue log, (x —9)” —2 = 2log, (x —2);

IIpakTuyeckas padora Nel7 «IloaroroBka K KOHTPOJIBHOU paboTe»

Bapuanrl Bapuanrt Il
1. HaiiziTe 3Ha4€HHE BRIPAKEHHA: |. Haitmure 3Ha4CHHE BRIPAXCHHA:
2 9 8 A
TP e i a)!‘ﬂ—l—;ﬁ)‘Ja‘-z‘;s).Z—'L.
a) 4 0'%25 ) 6) 2 5 ’ B) ? 5" . 0,125 5|6
2. Buluucnure: 2. Boumcaure:

a) Y4-98.6) Yor. 20 .27 . a)t/ﬁ-t/i;ﬁ)@-%’-.%".
3. BoiuncaATe: {f'!_—_JZ_Z.-{FI+322 " 3. Boruncaure: ‘\HO+3I9 -‘\110—319.

JF rod Sl
Al. Beluucnure:  a) log,32 + log E; 0) log,50 - 2log,5; g) 3lealiosss oy

A2, Haiijinre 3nauenus seipakenus:  logy(9h), ecim log;b =5,
A3. Ynpocture seipaxkenue: 27 + 2jog 15 —log ; 9.

3
mn

B1. Haiiiure 3HaueHHe BRIPAKCHMSA |UL'.EI[ ] ecim log . vm =log .n=1

B2. Haiiute 3HaueHHE BBIPAKCHUS: [II‘ES)I’J: -[[Lf)'fl)l"2 10",

Al. Bouenure: — a) logs75 + logs(25)"; 6 logs9 —loge27 ; 6) 8“7 11,

!
s 3
A2, Haitaure 3Hauenue Bipaskenus log,a’, ecim logya =Y.

A3. Haiijinre snauenne seipamenun: logo 14 loguvi2 .

b I
Bl. Haiigure 3naveHne BuipaxeHus |0En-[ i J cecin log . —=log . b I
ab T a h

slop 5 4
B2. Haiijure snauenue seipasenus: 36" " _Elugn.uu /0,027,

IIpakTnyeckas padora Nel8 «[IpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECTBY
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
sin®a + cos?a =1
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BcromHuM, d9TOo KBagpar dr000r0 4YHCla Bceraa OoJNbIlle WU pPaBeH HYNsS W eme pas
BHUMATEJIHHO TIOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUIECKOE TOKIECCTBO.

3ameuaem, uTo sina K 1u cos?a < 1

Otkyna —1 K sina K 1lu—-1<Kcosa K1

Haiinem sin f u cos [, 3ameTum, 4to sina = cos f; acosa = sinf; tga = ctgf

To ecTh B IPAMOYTOJILHOM TPEYTOJLHUKE CHHYC OJHOTO OCTPOTO YIiia paBeH KOCHHYCY JAPYroro
(1 Ha0OOPOT).

3aMeTHM, YTO 3Has KOCHHYC OJHOTO YyIJIa, MOKHO HAaWTH CHHYC (TaHTEHC, KoTaHTeHc). U

HA000pOT.
cosa =+/—/1—sin’a
sina =+/—y/1—cos?a

3Hak +/- 3aBUCHT OT TOTO, KAKOW YETBEPTH MPUHAIIICIKUT YTOJI &.

3aoanue 1
OTBeuaeM Ha BOIIPOC, MOXKET JIM CHHYC IIPOU3BOJIBHOTO yIJIa paBHATHCS -2; 8; 1; 0,2; 1/8; v3/2
MoKeT 1 KOCHHYC NMPOU3BOJIBHOTO yIiia paBHATHCA -6; -0,6; 1/2; 1/14; V5/25
3aoanue 2
MokeT 1 CHHYC M KOCHHYC OJHOTO M TOTO K€ yIJIa YIOBJIETBOPAThH YCIOBUSIM (MO0 3a1aHue
MOJKET 3BydaTh TaK — CYIIECTBYET JIM TaKOW Yrojl @, 4TO €ro CHHYC M KOCHHYC DPaBHBI
COOTBETCTBEHHO)
. 1 V3
1) sing = - ; cosa@ = —
2 2
[ToncraBisiem 3HaUeHHE B OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, IPOBEPSIEM
2
V3

. 1\2 1,3
sin®a + cos?a = (E) + (?) =, +7 =1 Orser: IA(cymectsyer)

. 1 V3
2) sina = —; cosa = —
4 4
[ToncraBnsieMm 3HaU€HHE B OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, ITPOBEPSIEM
2 2
. , 1 V3 1 3 1
sin“a + cos“a = Z +

Otset: HET (Takoro yria a He cylLiecTByeT)

2] T16T1672

3aoanue 3

Haiitn MHOXeCTBO 3HaueHU QyHKIMK Yy = 7 cos @ — 3
Bcnomunaem

—1Kcosa«1

-7 K 7cosa K7

—7—3K7cosa—3K7-3

~10 Ky < 4

OtBer: —-10Ky K4

TanreHc ocTporo yria npsiMOyroJIbHOIO TPEYroJlbHUKA — OTHOILIEHUE IIPOTUBOJIEKAILETO KaTeTa
K IIpUJIeKAIIEMY

a sina
tga=—-=
b cosa
Kotaurenc OCTPOro yria npAaMoOyYrojlbHOIo TPE€YyroJbHHUKa — OTHOIICHUEC IMPUIICKAIIECTO KaTeTa K
HpOTI/IBOJIC)KaH_[CMy
b cosa
ctg a = —= —
a sina

Otkynatg a * ctg a =1, nubo, 4yTo TOXKE camoe tg a = pryn
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3aoanue 4

Yemy paBeH TaHT'€HC, €CJIM KOTaHTeHC paBeH -2; -7; 1/3; 15/2?

3aoanue 5

MoxeT ju TaHrec yria paBHsaTbes -4; 6; -3; 0; 10000007

3aoanue 6

JlokasaTh ToxxaectBo cos*a — sin*a = cos?a — sina

cos*a — sin*a = (cos?a — sina)(cos?a + sin*a) = cos?a — sina

IIpakTuyeckasi pa6ora Nel9 «[Ipumenenre GopMyIr TBOWHOTO U TTOJIOBUHHOTO YTJIOB)

Dopmynvt 0801HO20 apZymenma
sin2a = 2sina cosa,

cos2a =cos’ a—sin’ @,

sin3a =3sina—4sin’ «,

cos3a =4cos’ a—3cosa.

3aoanue 1

Haiitu sin2a u cos2a , ecimu St <a < % , tga=0,75
3aoanue 2

Haiitu sin 2« , ecimm 90° < o < 180°, sine = %

3aoanue 3
14+ cos2a +sin2a

YIpocTuTh BeIpakeHHE -
cosa +sina

3aoanue 4
Jloxazats ToxkIeCcTBO oS’ @ —6co0s” asin’ a +sin’ o = cosda

3adanue 5
Pemth ypaBHeHue 8sin2xcos2x =4 .

Dopmynvl ROIOBUHHOZ20 APZYMEHMA
,a l+cosa

cos" —=—"—,

2 2
. ,a l-cosa

sin” —=———,

2 2
»a l-cosa

2 l+cosa
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3aoanue 1
Borancantsb 1g15° 6e3 moMomy TabanI ¥ MUKPOKAIbKYISTOPa
3aoanue 2

: .6 6
Boipasuts cymmy S =sin” a +cos’ o uepe3 cosda
3aoanue 3

. 2 0
BEIoNHUTH TTIOHMWKeHue crenenu sin” 30°, cos®27°, tg”75
3aoanue 4
a . «
14+ cos——sin— o
Jloka3aTh TOXKIESCTBO =—ctg—
a . o 4
1-cos——sin—
2 2

3aoanue 5
Pemuts ypasuenue 1—2sin” 2x=0

IIpakTuyeckas padora Ne2( «[IpumeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX (hOPMYIT
U1 IpeoOpa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUI»
3aoanue 1
2sin’ o —1
Yupoctuts BelpakeHne 4 = ———
cosa +sina
3aoanue 2

(sina —cosa )’ —1

YIpOCTUTH BBIPAKEHHUE —— >
sin“a—-cos” -1
3aoanue 3

VIpoCTUTh BEIpaXkEHHE COS™ & 18 0 +C0S”
3aoanue 4

cos? o —sin’ a1

YIpocTuTh BeIpakeHNE —tg(—a)

cos’(—a) —sin(—a) cos(—ax)
3aoanue 5

T V4
YHpocTUTh BhIpaXkeHue cos[g — aj +cos(a + 3)

3aoanue 6
sin2a —2cos2a  2(sina —cosa)

YIpOCTUTH BBIpAKEHUE S = — 3
(sina+cosa)cos” a cos2a

3aoanue 7
cosa sina

VYIPOCTUTH BHIPAKEHUE —— — - >
2sin“a—1 2cos”a-—1

3aoanue 8

sin(a — ) — cos(;[ — aj

YIOpOCTUTh BBIPAXKEHHE W HAWTH €r0 YUCIOBOE 3HAYCHUE npu

. (37
cos(a — )+ sm(2 — aj
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5z
4
IpakTnyeckas padora Ne21 «PemeHue npocTelIuX TPUTOHOMETPUYECKUX YPAaBHEHUI

1. PemaTe YPaBHeHRS: 1. PemuTe ypaEHeHHA:
5in{3,1'+£] o L 51'11{'—1':—51 = _N3
a) 4 2 a) 3 4 2
. i 1 b,
cus;{;——} = cos(2x + ) -1
6) 3 4 2 5) 37 2
™ ) L
N
B) * Z3 B) 3, A3
5 L -
cosix =— cos(=) = -
[‘} -: r} 5 4
sinH.r—E}— 0 sin[3.r—£} 0
a) 3 1) 3
T x
tg(2x——)=-1 te(———)=-1
&) 6 o5 3
&) 2c08” x+cosx—1=0 ) 2eix+1gxr—1=0

7 el v3sinxcosx =0 3) sin x+2cosxsinx =0

IIpakTnueckas padora Ne22 «PerieHre TpPUrOHOMETPUUECKUX YPABHEHUM METOI0M
IPUBEJCHUS K IMHEHHOMY U KBaJPaTHOMY YPaBHEHHIO»

3aoanue 1

[IpuBecTH ypaBHEHHE K KBaJIPATHOMY OTHOCHTEIBHO OIHOM M3 TPUTOHOMETPUYECKUX (HYHKIIHIA
U HaliTU ero KOpHU

1) sin®x=1;2) 2cos’* x=1;3) 2sin’ x +sinx -3 =0;

4) 2sin’ x+cos’ x—3sinx—5=0; 5) 2sin* x+3cosx=0

3aoanue 2

Pemmnte ypaBHEHUE, Pa3JIOKUB HA MHOKUTEIN €T0 JICBYIO YacTh

1)sinx —sin3x =0 2) 3tg’x — +/3tgx = 0; 3) sin 7x —sin 3x — cos 5x = 0

3aoanue 3

Pemmmth 0THOPOIHOE YpaBHEHHUE MTEPBOE CTEIICHH

1)ﬁsinx+cosx:0; 2) sinx—cosx=0;3) 3sinx+2cosx=0.

3aoanue 4

Pemmte 0JTHOPOHOE ypaBHEHHE BTOPOU CTEIICHU

1)sin” x —3cos” x+2sinxcosx=0; 2) 6cos’ x+sin’ x —Ssinxcosx =0.

3aoanue 5

Pemmnts ypaBHEeHUE

1)2sin’ x —Ssinxcosx =3cos” x; 2) 3sinx+4cosx =1; 3) sin2xcos4x = sin 6xcos8x

IpakTnyeckas padora Ne23 «PemeHue npocTeliinX TPUroHOMETPUYECKUX HEPABEHCTBY»
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Bapuant — 1

) V3 6.2cosx +V3 =0
1l.sinx 27
7.sin?(x) + 7sinx > 0
2.5inx < —1
X X 1
, (x) N N 8.sin (Z) cos (Z) p \Tg
. COS § _?
9.4 sin?(x) — 4 cos?(x) =1 =0
V3
4. cos 4x E?

5.2 cos G) <2

Bapuant — 2

lsinx:}—ﬁ 6.2cosx +vV2 =0
' -2

7.cos?(x) —4cosx < 0

2.cosx =1
8 sin? 3x , (3% :}1
. /3 .sin (?) coS (7)_5
3.(:05(1)2?
9.2 cos?(x) + V2sin(x) > 2
V2
4.sin2xl‘_"—?

5.2 cos G) <3

IIpakTnueckas padora Ne24 «[loBTopeHune npoiAEHHOr0 MaTepraia»

Samanue 1. Brpraucaints
1) 23,267 :2,3-3,6-(17,2-0,125 + 0,005 :0,1) + 6,25 -3,2 ;
2) 9,25 1,04 — (6,372 :0,6 + 1,125 -0,8):1,2 + 0,16 - 6,25 .
3ananue 2.  YOpoCTUTH

1) 3 g—%@+3\/180—4 %;

-5 3 4
J6  5+42 Ve-+2°

3aganue 3. BrluucianuThb

2)
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L. L4 2
l) 8 332) 10g2§93) 10g3ﬁ§94) Elog%10g39

3ananue 4. Pemnth ypaBHEHUE
2
1) (log, x)’ —3log,x+2=03;2) (IO%X) +5=210g,x3;

3) log ,(2x —18) + log ,(x —9) =5
3aganue 5. Beraucaure

T T
1) log, (cos gj, 2) log3(tg ?j

3aganue 6. Halitu rpagycHyto Mepy yriia, BBIPa)KE€HHOTO B paJiiaHax:
V2 T kY4
1) =;2)=;3)=:;4)2;5)3;6) 0,36
) . ) 5 ) 1 )2;5)3;6)

3aganue 7. YKaXHUTE 4ETBEPTh, B KOTOPOU JICKHUT YroJl & , €CIIU a=300".
3ananue 8. Haiinute 3HaueHWe KOCHMHYcCa Yria @, €CIIM HM3BECTHO, 4To: Sing= -0,6 u

3—7T<05<27r
2

Vx?=3x-2

Bamanue 9. Haligure o0aacts onpenenenus Gpyakiuun f(x) = 62
3amanue 10.

bankoBckas mporeHTHas craBka paBHa 12% romoBeix. KakoBa jomkHa OBITH TIEpBOHAYATBHAS
CyMMa BKJIajJa, YTOObI uepe3 2 roja ero pasmMep coctaBui 56448 pyounei.

Samanue 11

CKONBKHMH CIIOCOOAMHU MOYKHO Pa3MECTUTh 6 pa3TUYHBIX aBTOMOOWJICH B CEMH OJHOMECTHBIX

Ookcax?

IIpakTyeckas padora Ne25 «DyHKIMOHAIBHBIE 3aBUCMMOCTH B PEAJIBHBIX IIPOLIECCAX )
OTBeTUTH Ha BOIIPOCHI:

. KTo u3 yueHsix man ompeneneHue QyHKIUH KaK U3MEHEHHUE OPAMHATHI TOYKU B 3aBUCUMOCTH
OT U3MEHEHHUs ee a0CIUCChI?

2. Ko BrepBsIe cTan ynotpedasats cioBo "dyHkmus"?

3. Ko BniepBbIe fain siBHOE orpeesneHue GpyHKiun?

4. Kto BBen o003HaueHne GyHKIIMU CUMBOJIOM f?

5. OxapakrepusyiTe (QyHKIIMOHAIbHBIE 3aBUCUMOCTH B MY3BIKE.

6. B uem 3akirouaercs mMareMarnyeckuil moprtper mnocinoBun? IlpuBenute Ba KOHKPETHBIX
npumepa.

7. Kakue pyHKIIMOHAIbHBIE 3aBUCUMOCTH BCTPEYAIOTCS B OMOJIOTUU?

8. Kakue pyHKIIMOHAIBHBIE 3aBUCUMOCTH BCTPEUYAIOTCS B MH(POpMaTUKE?

IIpakTuyeckasi padora Ne26 «MccnenoBanue ¢yHKITN
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P —
Tpmaep 1. Mecnegvitte dvasamso .‘fr}=izg.
e
Pemenme:
xz a X

]
1. D{fi={x€ Rix — 2 # 0}={x€ Rix = 2} = (—o5; 2) U (2; +=);
2. Beprukanenas acuvmrToTa x=2. IIposepra; ecm =2, o {rt3)(c-1)=0.

(x+3)x—-1)

3. Towuxu mepecedennd © 0CAMH KOOPIHHAT: a)f(ﬂ,]=—z=l=5; Togxa (0; 1.5);
e

6) f(x)=0, torma | (x+3)x-I)=0,

=3 s x=1,_ Toasm (-3; Oy m {1; 1)

4 TIpoMesVTEH 3HAKOTIOCTOAHCTEA <

- e
3 1 2 Puc. ]

5. Mecnenoven GwHEITHIO Ha 98THOCTD HITH HEIETHOCTE:
al Dl = (—:::- 2) U (2;40) - 3T0 CHMMETPHIECKOE MHOKECTEO]

EY 1) (3-x){x+1
6 =TT,

Tak Kax f (-0 = (x) B (=) #- f(x), To DvEEIHA fHe S819eTCH HH 9eTHOH, HH HedeTHOH.

6. CTeneHs 9HCIMTEDT Ha COHHHITY QONBINE CTENEHH SHAMEHATEIE, 3HAYHT, CVIOECTBVET

HAKJIOHHAA ACHMIITOTA. BLI;[EJIPIM eIV 9aCTE

o+ 2x-3 | x-2 _(x+3}(x 1) 5

©-2x x+4 J =xrt S
4x-3 (x— im] = {ﬁ —=0) =) »xt+4 = (f{x) - (x+4))—= 0,
4x—§ IMa9NT, IO ONPeJeTeH 0o V' = X + 4 — HAKTOHHAd ACHMITOTA.

3
Tak xax fix) =x+4 + iz Tae — # (), sga=mT, rpadHk He NepeceKaeT HAKIOHH VIO ACHMIITOTY.
e

7. Obmacta CVINECTEOEAHHA
rpaduxa:

Puc.?

C xt+2x—3
B Efv=F1 {fr,J:%. IlvcTe v — mapasMeTp, BRIACHHM BOSMOMHOCTE KOPHER v
e

TApAMEeTPHIECKOT0 VPaBHeHHA | 1x-2y=r- +Jx-3

X+ QpHEY-3)=0, y#0,
D=(2Y-4(2y-3)=4-dy+1"-Sv+12=" -1 v+ 16=0
Vv -12v+16=0, D=36-16=20

y=6+120=6+25

‘_;\f
&-205 — /625 4 Puc.3
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E(fi=(—00; 6 — 24/5] U [6 + 2\/5; +o0).
9. Tax xax E(fl=(—o0; 6 — 2-\,"3] U [6 + 245 +oe)= 3 = 6-24/5 u y: = 6+2\5 seamoTCH

SHA9EHHAMH MHHHMYMA H MakcHMyMa ¢vHEIHH. Haligem abcumccsl To9eK
. . b —(2-y) -2
oma dvermmy gix)=x*+ 20k +(2v-3) x=-—=——= jT
2a 2 =
6-2v5-2 _ 2(2—,/5)

ecm v = 6-245, Tox; = =— - =2 -5,

pa

2
= -2 2(2+,/5) =
ecmm 31 = 6725, To o = ——— =———=2+45
< <

VauTHIBAT MHOMKECTIEO 3HAYeHHH QJ}"HIHJ.[HH ONpEOEIACM,. KakKdd HF TOHUEK ABIACTCA TOYKOH

MHHWMVMA, 3 KaKad — TO9KOH MaKCHMYMA™ Xmin—2 + \,'E Tmar—2 - \,'E
min fix) = f(2 + 5) = 6+245 : max fix) =f(2 - V5) = 6-24/5.
Dif) DiF)

10. W= scxkmza rpadmxa caegver, y |
=T PVHKITHA fi%) :
E03pACTAET B NPOMERVTEAX ]
{-co; 2 — \.,"'E] ulf2+ \V'5; +o0): GoalE : o
VOBIBAET B TIPOMEEVTEAX |
[2-J52)u( 2 + V5] '

Puc.4
3ananue 1. Ucenenyiite hyHKumio no rpadpuxy

~ £

3amanwme 2. Uccnenyiite GyHKIUIO.
Dy =sin2x; 2)f(x)=5x4-6x2 -3

3amanue 3. Haiitu uHTEpBaIBEl MOHOTOHHOCTH QyHKIMN: 1) f(Xx) =x 3 —4x2 + 5x — 1; 2) f(x) =

3+24x-3x2-x3;

IIpakTnyeckas padora Ne27 «Pa3menieHus, coueTanusi, IEPECTAHOBKM)

3anaua 1.

CKOJIBKO YETBIPEX3HAUYHBIX «CJIOB» MOYXHO COCTaBUTh U3 KapTOYEK B, €, 4, H, 0, C, T, b?

3anaua 2.

CKOJIIBKO CYIIECTBYET YEThIPEX3HAYHBIX YHCEIl, Y KOTOPBIX Bce UG PHI HeueTHbIe?

3anaua 3.

Heckonbko cTpoK B KauecTBE CHMBOJIA CBOETO TOCYJapCTBa PEIIMIIN UCIIONIb30BaTh (yiar B BHUJIE
YeTblpeX IO MBETy: Oemnblid, CHUHMI, KpacHBbIH, 3e’eHblii. CKOJIBKO BCEro CTpaH MOTYT
UCII0JIb30BaTh TAKYI0 CUMBOJIUKY?

3anaua 4.
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W3 mudp 1,2,3,5 cocTtaBuim Bce BO3MOKHBIE YEThIpEX3HAUYHbIe yKcia (0e3 MOBTOpeHUN Hdp).
CKOJIBKO CpeZii HUX TakuX unces, kotopeie Oonbine 2000, Ho menbire 50007

3agaua 5.

CKONBKO CyIIecTBYeT CIOCOOOB 3aHATH 1-oe, 2-oe, 3-e MecTa Ha yeMnuoHare mo ¢yrooiy, B
KOTOpOM y4dacTBYIOT 10 xomann?

3amauya 6.

CKONBKMUMH  croco0aMu  MOXKHO —JICJIETUPOBATh TPOUX CTYIACHTOB Ha MEXKIyHApOIAHYIO
KOH(epeHIHIo U3 9 uieHOB Hay4yHOTo o01iecTBa?

IIpakTnyeckass padora Ne28 «PemeHne NpakTUYECKUX 3ajlad C MCIOJIb30BAaHUEM IPABUI
MEPECTAHOBKHU U pa3MEIIeHUSI KOMOMHATOPUKID)

3amava 1. Y mamel 2 si6510ka 1 3 rpymm. Kaxaplii 1eHb B TEUSHUE 5 AHEH MOAPS OHA BBIIAST 1O
omHOMY GpyKTy. CKOTBKUMH CIIOCOOAMH 3TO MOXKET OBIThH CIEJIaHO?

3amaua 2. [Ipennpusrue MOXET IPEIOCTABUTh pabOTy MO OJTHOW CIEMATILHOCTH 4 )KCHIIIMHAMH,
o Apyroil - 6 MyXduWHaMm, MO TpPeThei - 3 paboTHHKAM He3aBUCHUMO OT moja. CKOJIbKUMHU
croco0aMu MOXHO 3aIlOJTHUTh BaKAaHTHBIE MECTa, €CJTU UMEIOTCS 14 TIPETEHICHTOB: 6 KCHIIUH U
8 My>KuuH?

3amaua 3. B maccaxupckoM moesne 9 BaroHoB. CKOJBKMMH CIIOCOOAMU MOXKHO paccaiuTh B
noesjie 4 yenoBeKa, IpHu YCIOBUH, UTO BCE OHH JIOJKHBI €XaTh B PA3JIMYHbBIX BaroHax?

3anaua 4. B rpynne 9 genoBek. CKOJIBKO MOXKHO 00pa30BaTh pa3HbIX MOATPYIII MPH YCIOBHH,
YTO B IOArPYIIY BXOJUT HE MEHee 2 YeaoBeKk?

3amaua 5. ['pynmy u3 20 cTyAeHTOB HY)KHO pa3e/iuTh Ha 3 OpUTrajibl, TPUYEM B IIEPBYIO OpUramay
JIOJDKHBI BXOJUTDH 3 4eJI0BEKa, BO BTOPYIO — 5 U B TpeThio — 12. CKOJIBKUMH CIIOCOOAMU 3TO
MO’KHO CJIeNaTh.

3agava 6. Jlns yuyacTHs B KOMaHAe TpeHep orOupaer 5 wmanbuukoB u3 10. CKOIbKHUMH
crioco0aMM OH MOXET C(pOPMHPOBATH KOMAHIy, €CIU 2 OINPEAETICHHBIX Majlb4MKa JOJDKHBI
BOWTH B KOMaHy?

IIpakTnueckass padora Ne29 «PemeHue mNpakKTUYECKUX 3aJady C MPUMEHEHHEM MPaBUI
pa3MeIIeHUs U COYETaHU»

3amauya 1.

B xmacce 25 ydyenukoB. CKONBKHMH CIIOCOOaMH MOKHO M3 HHMX BbIOpaTh 4 ydamiuxcs IS
JexypcTBa’?

3agaua 2.

CKOJIbKO BapUAaHTOB TPEX3HAYHOTO IU(POBOT0 KO/a CYIIECTBYET?

3agaua 3.

B konrtekcre 2 OykBbl Oenoro nBera, 2 OyKBbI CHMHEro nsera M 1 OykBa JKEITOrO IIBETA.
CKkoibKHUMH crioco0aMu MOKHO BBIOpaTh 3 OYKBHI (MTOPSIOK BEIOOpA HE BaKEH)?

3amaua 4.

CKOJBKUMH CITIOCOOaMU MOKHO COCTaBUTh OYKET U3 7 IIBETOB, €CIIU B BallleM PaclopsuKeHUH 15
BETOB?

3agaua 5.

CKONBKUMHU CITOCOOaMH MOKHO COCTAaBUTh CITUCOK U3 6 (GUIbMOB?

3agaua 6.

Ha kHMXKHOH MOJIKe BBHICTaBJICHBI § KHUT Pa3InYHbIX aBTOPOB. CKOJIBKO CIOCOO0B UMeeTcs AJis
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pPaCcCTaHOBKHU 3THUX KHHUI' B Pa3JIMYHOM nop;mlce?

IIpakTnyeckas padora Ne3( «Pemenue 3aqau KOMOMHATOPUKY, TpUMeHssl OMHOM HploTOHA 1
TpeyroapHuk Ilackans»

HE +-:‘.-"§ i
1. CKOJBKO YJICHOB Pa3I0KEHUA OuHOMa {"\.- 3 h } SABJIAIOTCA LCJIBIMU quCcIaMu?
BhLIYHCIHTS CYMMY Cr +2C +2°C5 +2°C +2°C +2°C:.

3.  Haiitu anrebpamyeckyro cymMmMy KOI(PQGUIMEHTOB MHOrOYJIeHa OTHOCHUTENIBHO X,

L 17
MOJTy4aeMOr0 B pa3iioKeHUH OMHOMA (3x-4)"

IpakTnyeckasi padora Ne31. «Pemenue 3a1a4 ¢ NpUMEHEHUEM CBOWCTB BEPOSATHOCTEI»
3ananue 1

B ypue Haxomutcs 15 Oenbix, 5 kpacHbix u 10 uépHbix mapoB. Hayran usBnekaercs 1 map,
HAUTH BEPOSTHOCTh TOTO, YTO OH OyZeT: a) 6enbiM, 0) KpaCHBIM, B) YEPHBIM.

3amanue 2

B marazun moctynuio 30 XOJOAWIBHUKOB, TSTh M3 KOTOPBIX HMEIOT 3aBOJCKOW He(deKT.
CrnyyaiiHpiM 00pa3oM BBIOMPAIOT OJUH XOJOIWIbHUK. KakoBa BEpOATHOCTH TOTO, YTO OH OyneT
0e3 nedexra?

3amanue 3

Habupast Homep Tenedona, aboHEHT 3a0bul J1BE MOCieAHNnEe HU(PHI, HO MIOMHHUT, YTO OJHA W3
HUX — HOJIb, a Jpyrasg — Hed€rHas. HaliTu BepOSATHOCTH TOro, YTO OH HAOepET MpaBUIIBLHBIN
HOMEp.

3amanue 4

AOOHEHT 3a0BLI MHH-KOA K CBOEH CHM-KapTe, OJHAKO TOMHHT, YTO OH COACPKHUT TpPH
«IATEPKU», a ofHa U3 mudp — TO U «ceMEpKa», TO JH «BOochbMEpkay. KakoBa BeposTHOCTH
YCHEIIHOW aBTOPU3ALIMU C IEPBON MOMBITKU?

3aganue 5

HaiiTu BeposSTHOCTH TOTO, YTO MpPH OpPOCAHWM JIBYX HTPAIBHBIX KOCTEH B CyMME BBIMAJIET: Q)
AT 0YKOB; 0) HE 00Jiee YETBIPEX OYKOB; B) OT 3 10 9 OUYKOB BKIIFOUHUTEIBHO.

3aganue 6

B mudt 20-3TakHOro AomMa Ha TEpBOM dTaxe 3anum 3 yenoBeka. M moexamm. Haiitu
BEPOSATHOCTH TOTO, YTO: @) OHU BBIMIYT HA PAa3HBIX dTaxkax 0) ABOE BBIAIYT HA OJJHOM 3TaXKE; B)
BCE BBIMIYT Ha OJTHOM 3Taxe.

3aganue 7

KakoBa BepOSITHOCTB TOTO, UTO B UETHIPEX CAAHHBIX KapTax OyIeT OJUH Ty3 U OJUH KOPOJb?
3aganue 8

B smuke Haxomutcs 15 kauecTBeHHBIX W 5 OpakoBaHHBIX nerajneil. Haymauy m3BiekaroTcs 2
netand. HalTu BeposATHOCTH TOro, 4TOo: a) o0e jJeranu OyAayT KadyeCTBEHHBIMH;
0) omgHa jeTanb Oy/eT KaueCTBEHHOM, a 0JIHa — OpaKOBaHHOM; B) 00e jeTain OpaKOBaHHBI.
3aganue 9

Urpoky B nokep caaércs 5 kapt. HaliTu BepOATHOCTH TOTO, YTO OH IMOJIYYUT: a) NMapy JIECATOK U
napy BayieToB; 0) duem (5 kapT oJHOI MacTh); B) Kape (4 KapThl oHOro HoMHuHaNa). Kakyro u3
MEPEYUCIICHHBIX KOMOMHALINI BEPOSITHEE BCETO MOTYUUTh?

IIpakTuyeckasi padora Ne32 «Mephbl pazdpoca CirydailHON BETMYUHBDY
3ananue 1 Haiitu mony, MenuaHy U cpeiHee 3Ha4YeHHE BRIOOPKU:
1. 13,10, 15, 18, 21, 22, 10, 16, 10

2. 7,8,2,56,9,56,2,1,3,8
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3.

3amanne 2. Haiitm cpegHee apuMETHYECKOE W MaTEMaTHYECKOe OXHUIAHUE 3HAYCHUU
CIIy4yallHO! BEIUYMHBI X:

11 10 15 14 16 12 20

M 2 5 6 1 3 2 1

3ananue 3. Haiitu pasmax QuCHEpCUIO U CpeHEE KBAAPAaTUIHOE OTKIIOHEHHE:
a)2,5,8,4,12,6,2,8,1

0) -10,-5,0,2,5,7,8,9, 11, 15

3ananue 4. Haiitu qucnepcuto u cpeHee KBaApaTUYHOE OTKIIOHEHHE:

X 0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTnyeckass padora Ne33. «PemieHne npakTHYECKHX 3ajad Ha OOpabOTKY YHMCIOBBIX
JaHHBIX»

3aoanue 1

Haiinem MaremaTuyeckoe OXXHAaHUE CIy4allHOM BEJMYMHBI X — YMCJIa CTAHIAPTHBIX AeTajneit

cpeau Tpex, oToOpaHHBIX U3 mapTuu B 10 meraneit, cpeau KOTopsix 2 OpakoBaHHBIX. COCTaBUM

pan pactipenenenus s X. M3 ycnoBus 3agadu cienyeT, 4To X MOXKET MPUHUMATh 3HAYeHHS 1,

2, 3.

3aoanue 2

3aJ1aH 3aKOH paclpeieeHus IUCKPETHOM caydailHON BEJIUYMHBI X:
X 40 42 41 44
p 09 l 053 052 0’4

Haiinure: 1) matemaTuyeckoe oxujaaHue;, 2) AUCHEPCHIO; 3) cpelHee KBaJApaTHUueCcKoe
OTKJIOHEHHE.

3aoanue 3

HaiiTu: a) marematuyeckoe oxuaanue, 0) TMCIEPCUIo, B) CpeiHEe KBAAPAaTUIECKOE OTKIOHEHUE
JUCKPETHOM CIIy4alHOM BeaW4MHBI X II0 U3BECTHOMY 3aKOHY €€ pacHpelesIeHMs, 3aJaHHOMY
TaOJINYHO:

X |8 4 6 5

P |02 |05 |02 [O0,1

3aoanue 4
HenpepsiBHast ciyvaiiHas BeaudrHa X 3a7aHa HHTETpaIbHON QYHKIIUEH pacipeneeHus:
Onpux <0,
F(x) =<x3mpu0 <x<1,
lopux> 1.

Haiitu: 1) muddepennmanbayro dynkmuoo pacnpeneneHus f(x); 2) MaTeMaTHyeckoe
oxxunanure M(x); 3) qucnepcuto D(X).

3adanue 5

Pabounii obciyxuBaeT Tpu cTaHka. VM3BeCTHO, 4TO BEpOSITHOCTH Oecriepe0oiiHOM paboThl Ha
IPOTSKEHUH OJHOTO yaca IMocje HallaJKu paBHa AJis epBoro cranka 0,9, s BTOporo craHka —
0,8 u ansa Tperbero cranka — 0,7. HailTu BeposSITHOCTH TOTO, YTO 32 3TOT Yac JUIIb OJUH CTaHOK
OTKaXXeT B paboTe U moTpedyeT BMeIIaTeIbcTBa paboyero.
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3aoanue 6

BepositHOCTB OTIaganus B LeJIb P OTIENIHOM BhICTpesie paBHa 0,6. Haiitu BeposiTHOCTH TOTO,

91O yncIo nonananuii mpu 600 BeicTpenax OyzaeT 3akito4eHo B mpeaenax ot 330 qo 375.
3aoanue 7

Haiitu: a) maremaTrueckoe oxxuganue, 0) JUCIEPCUIO, B) CpeAHEE KBaAPaTUIECKOEe OTKIOHEHHE

JMCKPETHOW CIIy4allHOM BEIMYMHBI X 110 M3BECTHOMY 3aKOHY €€ PacIpe/eNeHHs, 3aJaHHOMY

TaOJIMYHO:

X |8 4 6 5

P 0,2 0,5 0,2 0,1

IIpakTuyeckasi pa6ora Ne34 «ApudmeTndeckas U TeOMETPUUYECKAS IPOTPECCUS
3ananue 1. Jlana apudmerndeckas nporpeccus an : al = 10, d = 4. Haiitu a2, a4
3amanwue 2. Halitu cymmbl Sn juist apudmeTudeckux nporpeccuii an, al =2, d=1,n=10
3amanue 3. Mexnay uucinamu 7 ¥ 35 BCTaBbTE MIECTh TAKUX YHUCEN, YTOOBI OHH BMECTE C
JAHHBIMU YHCIIaMU 00pa30Baiu apu(PMETUYECKYIO TIPOTPECCHIO.
3ananue 4. HaiiTu niepBbIii WiCH U Pa3HOCTh apU(PMETHUECKOM MPOrPEeCcCru, €CIH:
a,+a, =42 a,+a; =24
{am —a, =21 {32-33 =60
3amanue 5. Jlana apudmernyeckas nporpeccus: —10; —5; 0; 5...; U3BecTHa CyMMa MEPBBIX N
wieHoB Sn = 585. Haiitu n.
3ananue 6. Jlana reomerpudeckas nporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8
3amanne 7. JlaHa reomeTpuueckas MpOrpeccus ¢ MOJIOKUTEIBHBIMU YieHamMu bn . Haiitu b5,
b,-b,=6
comy [P1+ 0, =16

3amanue 8. HaliTu mepBbIe MITh WICHOB T€OMETPUUYECKOM Tiporpeccuu bn : bl =4, q = 2.

IIpakTuyeckass padora Ne35. «Cymma OECKOHEYHO YOBIBAKOIIEH T'€OMETPUUYECKON
IIPOrPECCUN»

3adanue 1

[IpencraButh B Buae 0OBIKHOBEHHOH pobu umcio 0,(6).

3aoanue 2

JMauna mocienoBarenbHocts C, = 5(—2)" . JlokaxuTe, 4TO 3Ta MOCIEAOBATEIBHOCTD SBIISETCS

reoOMETPUUYECKOUN ITporpeccuei.

3aoanue 3

Jana reomerpudeckas nporpeccus b, = 2(—3)" 1. HaiianuTe nsarhliil YWieH Mporpeccuu.

3aoanue 4

Haiinure cymmy nepBbIX BOCBMHU WJIEHOB MPOTPECCHH.

3aoanue 5

Haiinure cymmy OeckoHEUHOM reoMeTpudeckoi nporpeccun 8;2;0,5;...

3aoanue 6

Jana reomerpuyeckas nporpeccus Cy € MOJOKUTENBHBIMU WiIeHaMH, B KOTOpoil C4=24;Cs=96 .

a) Haiinute C,. 6) OnpenenuTe KOJIWYECTBO WICHOB MPOTPECCHH, HAUYMHAS C MEPBOrO, CyMMa

KOTOpBIX paBHa 45.

3aoanue 6

CyMMa OGeckoHeYHO yOBIBarOIIEH reoMeTpruieckoil mporpeccuu pasHa 150. Haiitu by, ecm q =

1/3

3aoanue 7

Cymma 4ieHOB 0€CKOHEYHON IreOMETPUYECKOW MpOrpeccHu b, B Tpu paza OOJbIIe €e MEPBOro
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uitena. Haligure otHomenue bo/by.
IIpakTnyeckasi padora Ne36 «lcrnosib30BaHME TPOTPECCUM JJISI PEIICHHS PEalbHBbIX 3a7a4
MPUKJIIATHOTO XapaKTepay»

3agaga o genennH xaeda. Cto Mep x7120a pasgenHTeR MEEIY NATRK THOIRMH T4K, YTOOR BTOpOH
OOTVIHI Ha CTONTRKO &e DOIRIIE MEpPEOTO, HA CKOABKO TPETHHA MOIVIHT OOIBNOIE BTOPOTO, YeTEEPTRIR
OOIRINe TPETRETO H MATEIR OONLIIe deTBepToro. Kpome Toro, gpoe NepBLIX JOTAHEI IOTYIHTL B | pas
MeHEIE TpeX ocTansHE. CROMIEEO HY:KHO JATL KakgoMy?
Pemenmne:
O4epnano, KOMHYeCTEa XIc0a, NOMVYCHHEIE VHacTHHKAMH pasdielda, COCTARIAIT BO3PAcTARIIVIO
apudMeTHIecKyI0 NporpeccHo. [IveTs neperli ee wIeH X, pazHocTs v. Torda
014 MEPBOTO X, J0MA BTOPOTO X + ¥, JOMA TPeTREro X + 2y, 10714 9eTRepToro X + 3y, 10714 MAToro X +
4y
Ha ocHoBaHHE VCI0BHE 3aladH COCTARTASM CASIVIONIHE IBA VPAaEHCHHA:

{ & 4% 44) (6 4 20) + (¢ =+ 39) =+ (0 +-49) = 100,

T[] = (2422 + (64 3) + (x +44).

[Tocae }-TIPGE[E‘HHITI CHCTEMA IMIPHHHMACT BEH

{x + 2y = 20, -
11x = 2y. Pemme 3Ty cHCTeMy, HOTVHaeM:X= 3.V =6 . JHAUMT, X1e0 JOTxeH OLITh pasleleH Ha
Z .5 I |
CIETVIONTHE TACTH 3. 1UE= 20, 29& 383
Vae g Jpepnem ErunTe sHann He TOIBKD
aprdMeTHIECKY IO, HO H
: g WAL reOMETPHIESCEYVI) IIPOrpeccHI. Dot
q%ﬁza;-‘n‘ : L HaOpHEMep, 3aJada H3  ODaDHPYyca
et N - S N

Paitgga: «V ceMH JHII M0 CEMH KOIIEK;
KA 0ada KOoIIKa ChSJAEeT IO CEeMH l\fb]]]IEﬁ_. K dad MBIINE CBESIACT ITO CEMH KOMIOCECE, HZ EKa:EIOIO
EOTI0Ca MOMNET BEIDACTH IO CEMEB MEpD AYIMEHA. Kax pequrn aucaa storo Paga H HX C}-'}.E\Ia'?»

Pewenwe:vucna?, 49, 343, 2401, 16807, 117649 npeAcTaBnAlT reoMeTpuyeckyld Nporpeccuio,

Nepeelil YneH b= 7 W 3HaMeHaTeNs nNporpeccd g=7. Toraa, WCNonb3ya GopMyny N-ro YneHa

n-1

nporpeccuiby= bqg'™', Haxoaum bg= 7 7%= 7 -75= 75z 117649.M0 dopmMyne CyMmel N - NEPBbLIX

UNeHoB reoMeTpuYeckon nporpeccun:Sy=(b1(q™-1)M(g-1), HaxXoAKMMSg =
B_ . 14 =

T(T .1} _ Ti(117649 1}: 137256
7=1 -]
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2. IlporpeccHs B MaTeMaTHEKe
3amaua Ne 1. Umena rpagyvcoE, COOEpEAINHXCA B IOCISIOEATETIEHEN EBHVIPSHHHX VITIax
HEKOTOPOTO MHOTOVTONBHHEA, COCTAB/IAIOT IIPOTPECCHIO, pa3HOCTh koropoi 10; HamueHems# yroa
sToro MEoroyroaeHuka 100°. Croaeko B MHOTOYVTOIEHHES CIOPOH”

. Pemenme.  Sp=(2a;+d(n-1))n:2= ={2Gﬂ—lﬂ'{n-1})-11:2:5112—9511. Cyuna

p
F
b EHYTPEHHHX VIIOE MHOTOVIOARHHKA HAXOZHTCA IO OPMYyTe, HIESCTHOH H3

b

reoMeTpus: (n-2)- 180.
5n2+95n= 180n-360:
3n?-85n+360=0-

n?-17n+72=0;
n=8. n=9.
CymecTByeT 1OBa MHOTOVIOIRHHEA, VIOBISTBODAIOINHX VCIOBHED 3aJ49H. BOCEMHVIOIRHHE H
JEBATHYTONBHHE

I[IporpeccHH B OHOTOTHH
3agaqa Neld bakTepHa, IONAE B AKHEOH oprasfsM, K Koy 20-8 MHHVTEI JIHTCT Ha OBC DAKTEPHH,
KA#7a9 H2 HHX K KoHIY caeayiomnrx 20 MHHYT JenHTcd ongaTs Ha J8e o 7.0 HafinuTe gucno
DaKTepHil. 0OPazVIOIIHXCA H3 OTHOH OAKTEpPHH K KOHITY CVTOK.
Pemenne. B cyvrrax 1440 MuEvVT Ka#IOple OBaOUaTs MHHYT DOABIASTCA HOBOS HNOKOISHHE - 33 CYTKH
72 noxonenna. [To dopymyae cyMMEL 1l IEPEBIX ISHOE FeOMETPHIECKOH IPOTPECCHH, V KoTopoii by=1,

g=2, n=72, HaxogHM, TTO S?2=2'_2—l: 4722 366 482 869 645 213 696 - 1=4 722 366 482 869 645
213 695(0axT).

Ipaktuueckasa padora Ne37. «lIpumeneHue TaOIUIBI NPOU3BOJHBIX AJIEMEHTAPHBIX

byHKIHI
3a0anue BpUUCINTH TPOU3BOAHYIO (PYHKIINU:

x7 +5x° + 24x% -7
7xt — Vx2
2 8
e
(5x2 — 3x)*

(7x + 4)3 - (8 — 6x)°
12x* —5x7 +8 — 3x
12x3 — x*

4
12X3 + 7_\/x_3
(4x3 — 12)5
0. (12—7x)3-(x3 —2x)*

S0 0 N LR W~

IIpakTuyeckasi padora Ne38 «CBsi3b MPOU3BOIHON U TPOMEKYTKOB BO3pACTAHUS U yOBIBAHUS
GyHKIHH

3amanue 1. Ha pucynke n3o0paxeH rpaduk GyHkuuu ¥ = f(#), onpeneneHHON Ha HHTepBaye ( —
0,5:;4,3).Onpenenure KOIUIECTBO LENbIX TOUYEK (Y KOTOPBIX KOOPAMHATA — I[EJI0€ YUCIO), B
KOTOPBIX MPOU3BOAHAS (PYHKLNHU MOJIOKUTENbHA, OTpULIATENIbHA. (PUCYHOK 1)
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y y y
‘\ a ava |
l —~ Y
0 X
o 3 F X 1 X Vj
Puc.1 Puc.2. Puc.3

3amanue 2. Ha pucynke nzoopaxkeH rpaduk GyHKIHH ¥ = f(z), onpeaeieHHon Ha uHTepBae (— 0
, 5 ;4 , 1). Onpenenute KOJIMYECTBO LEJIBIX TOYEK, B KOTOPBIX MPOU3BOAHAA (YHKIUU
OTpHULIATEIbHA.

3amanne 3. Ha pucynke wu3obOpaxen rpaduk ¥v=/(z)— mpousBogHOW GyHKIMKM ¥ = flz)
onpexaeneHHoi Ha uHTepBaie ( — 0, 6 ; 4, 8 ) . Haiiaure nmpoMexxyTku Bo3pacTaHus (QyHKIIUU
y=1z) B oTBeTe yKaXuTe MPOU3BEICHHE IIEJIbIX TOYEK, BXOJSAIIMX B 3THU IMPOMEKYTKH.

IIpakTnyeckass padora Ne39. «llpoBeneHue ¢ NOMOIIBIO TPOUZBOJHONW HMCCICAOBAHUS
G YHKITHI

3aoanue 1

C momouipio MPOU3BOAHON HAWIUTE MPOMEXKYTKH BO3pacTaHUs W yObBaHus ¢yHkuuu: f(x) =
2x” — 3x” — 36x + 40.

3aoanue 2

Vccnenyiite GyHKIuIO 1 ocTpoiite eé rpaduk: f(x) = -0,5x> + 2x + 6.

3aoanue 3

Haiiure HauboblIee 1 HanMeHblee 3HadeHust GpyHkuun f(x) = x* — 8x* + 5 Ha mpoMexyTKe [-
3;2].

3aoanue 4

C moMoImpl0 MPOU3BOAHON HalWaAMTE MPOMEXKYTKH BO3pacTaHuss W yObiBaHus ¢GyHKuuu: f(x)
=x* - 8x*+3.

3aoanue 5

Vccnenyiite GyHKIHIO 1 TocTpoiite eé rpaduk: f(x) =-x* - 2x + 8.

3aoanue 6

Haiiure HanGolbliee 1 HauMeHbIIee 3HadeHns GyHKuuu f(x) = 2x° + 3x° — 36X Ha oTpe3ke [-
2;1].

3aoanue 7

C noMomIp0 MpOU3BOJHON HalAMTE MPOMEXKYTKM BO3pacTaHusi M yObIBaHus (QyHKUuH: f(X) =
2x” — 15x” + 36x.

3aoanue 8

Vccnenyiite GyHKIHIO 1 mocTpoiite eé rpaduk: f(x) = -x° + 3x + 4.

3aoanue 9

Haiiure HauboblIee U HanMeHblee 3HadeHust GpyHkuun f(x) = x* — 2x* + 3 Ha mpOMexyTKe [-

4;3].
IIpakTnyeckas padora Ned( «Haubosnpiiee 1 HauMeHbIIee 3HAYCHUE (QYHKIIUN
3aoanue 1

Jnsa dyHkuui, rpa@ ki KOTOPBIX U300paKeHbI HA PUCYHKE, a-T HalJuTe:
1) TOYKM MakcMMyMa M MUHUMYMa (YHKINH; 2) SKCTPEMYMBI (PYHKLIUH.
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3aoanue 2

Hauepture 3cku3 rpaduka pyHkuun
1) xmax = _39 xmin = 43 f(_3) = 59 f(4) = _5 7 2) xmin :_59 ‘xmax = 29 f(—S) = 19 f(2) = 6 7
3) f—uemnas, x,_. =-3,x_. =0, f(-3)=4, f/(0)=0;

4) f —newemnas, x,,, =2,x,, =5, f(2)=3, f(5)=—4.
3aoanue 3
Haiimure Toukn MaKCMMyMa U MUHEMyMa () YHKITHH €€ MAKCHMYMbBI I MUHHUMYMbI
3 3
Dy=-x"+6x-8;2) y=—733) y=——-1;
x-2 x+1
4) y=—(x+3),5) y=3sinx—1;6)y=1+2gx.
3aoanue 4

Haiiaure Touku skctpemyma GyHKIUU U SKCTPEMYMBI (PYHKITHH

l)y:ﬁ+l;2) y=44-x*;3) y:cos(x+%j;4) y:l—sin(x—%j.

3aoanue 5

JIOKaXHUTE CICAYIONIHE YTBEPIKICHHS:

1) ecin f — dverHas QyHknusa, x, - TOYKa MaKCMMyMa, TO - x, SBISETCS TOUKOH
MaKCHUMYyMa,

2) 2) ecim f — HedyeTHas (QyHKIMA Ha NIPOMEXKYTKE, x, - TOYKa MMHUMYyMa, TO — x,

SIBJISICTCST TOUKOM MaKCuMyMa.

IIpakTuyeckasi padora Ne41 «BTopas nmpounsBogHast QyHKIIHIN)
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1836, Hafite vcropeHHs Tena, JBHAVINETOCT 10 2akoHV § (0 =2 ~ 3 + 4t (s —oyTe B
METpax,  — BpeMf B MHHYTAX), B MOMeHT EpemMenn: a)f=40cex; 0)r=1=

1837, Hafite ycrOpeHHE Tela, JRICEVINETOC IO 2aK0HV § = VI (§ — IIVIE B MeTpax, f —
EpPEMA E MHHYTAX), B [IPOH3EOIEHEIT MOMEHT EPEMEHH 1.

g gamsens GVHENNE HaHTH DPOHIB0OHEIS BeeX mopankos (1838—1843):

,_.
(el
L
(e

Cy=(x+ 2}3_ 184[].;'::1;2—.1:— 1. 1842 y = cos x.
1839, y=(2x—173. 184l y=x’+4° —Ta2 1843 p=(1+x)!%0
Vo,

1844 Mokazate, 49To 1719 OVHEIHH ¥ = & sin X — b cos X COpaEeIIHED COOTHOIISHHE ¥

1845, Cronero pasz HvEHO npogaddeperEmHposats dyHEEIHID ¥ = (x~ + l)lm= 9TOORI B
PE3VIIETATE MOTVIHICE MEOTOLIeH S0-8 cTenenn’

. 3
1846* Hafitn mponzeomuyvie 100-ro nopagka o dvHEIME ¥ = sin X COS“X.

OTEBETEI
1836. a) 18 mfmun®; 6) 730 m/mun®. 1837. — --&j?r:
1838, y =3+ 2% y"=6(+2: y' =6 y =yV = =0. 1830, y'=

I] 1

=6 (2¢ = 1)% *'—24{2::—1} y" =48, y'V=yV= . =0. 1842, y'=—sinx;

y' = —cos x5 ‘yl = gin rg%'on = €0s X H janee nce nowropserca. 1845, 150 pas.
1846. Esmx—*z"msx s "*:* sin 3x.

IIpakTuyeckasi pa6ora Ne42 «BrimykiocTs rpaduka GQyHKIIMH, TOUKH ITEpErndar
3ananue 1. Halitu Touku nepern0a u MHTEPBAIBI BBITYKIOCTH U BMATUHBI TPaQUKOB (yHKITUH.

=13 _ a3’
v=2x"—xt +365% - 100. y=x4—4x3—18x2+2x—1. y=1 (x 4)'
3aI[aHI/IC 2. Haiitu TOUYKH Heperl/l6a W HWHTCPBAJIbl BBIIIYKIOCTH W BMSATHHBI Fpa(bI/IKOB
o _ .4 3 2
3aI[aHI/Ie 3 Haiitn Toukn HeperH6a 1 MHTCPBAJIbI BBIITYKJIOCTHU U BMATHUHBIL I‘pa(bI/IKOB (byHKI_[I/Iﬁ

y= 1—,3||(x—4)5.

IpakTuyeckasi padora Ne43 «[IpuMeHEeHNE MPOU3BOIHON K MOCTPOCHHIO TPa)UKOB (hYHKITHII»
3aoanue 1

C momoIp0 MPOU3BOJIHON HAWJAUTE MPOMEXKYTKH BO3pacTaHus W yObiBaHus QyHkmuu: f(X) =
2x° - 3x” — 36x + 40.

3adanue 2

Vcenenyiite hyHKIHIO B TOCTpoiiTe eé rpaduk: fi(x) =-0,5x> + 2x + 6.

3adanue 3

Haiinute Hanbonbiiee 1 HauMeHbIee 3HadeHus QyHKIUH f(X) = x'—8x*+5Ha MIPOMEXYTKE |-
3;2].

3aoanue 4

C moMoImbl0 MPOU3BOAHON HalWAWTE MPOMEKYTKH BO3pacTaHuss W yObiBaHus (GyHKuuu: f(x)
=x* - 8x*+3.

3aoanue 5

Vccnenyiite GpyHKIHIO 1 ocTpoiite eé rpaduk: f(x) =-x* - 2x + 8.

3aoanue 6
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Haiingute HanbomnbIiiee U HanMeHbIee 3HaYeHUs QyHKIUH f(X) = 2x% + 3x* — 36x Ha oTpe3ke [-
2;1].

3aoanue 7

C moMomipi0 MPOU3BOAHONM HAWINUTE MPOMEKYTKH BO3pacTaHusl U yObIBaHHWs GyHKUIMH: f(X) =
2x> — 15x% + 36x.

3aoanue 8

Vccnenyiite hyHKIHIO B TOCTpoiiTe 8 rpaduk: fi(x) = -x* + 3x + 4.

3aoanue 9

Haiinute Hanbonbpiee  HanMeHbIee 3HadeHus GyHKIUH f(X) = x*—2x*+3 Ha MIPOMEXYTKE |-
4;3].

IIpakTuyeckast padora Ned4 «lcronb30BaHHE TE€OMETPUUECKOTO U (DU3UYECKOTO CMBICIIA
MPOU3BOJHOM ISl pEILICHUS 3a7a9»
CBA3b NPOM3BOAHON C PU3NYECKMMU BENNYUHAMMN.

CeA3b NPOM3BOAHON C OnwvcaHwe BeAWYWH dusnyeckan popmyna
PUINHECKMMIW BEANYMHAMMWN

U — CKOPOCTE 5

v=S{t) 5 — mepeMeweHHe v t

@ — YCKopeHHe v

a=v(t) ¥ — CKOPOCTE a= 1

I — cuna Toka - q

I=1) § — 3MeKTPU4ecKUil 3apas ot

p — MUHeiHAA IOTHOCTD . m

p=m(l) m — Macca TeJa P= T
| — pnuHa Tena

p — 06 beMHadA NJI0THOCTE m

p=m'(V) m — Macca Tena = ;

V — obsem

Nel. HaiiTu KHHETHYECKYI0 DSHEpPIHIO Tela, KOTOPOE JBMIKETCS MPSAMOJUHEHHO IO
3aKOHY S=l-1=1" (S — W3MepseTcs B MeTpax, a | — B cekyHnax), yepes 10 c. mocie Hayana
nBIkeHHUd. Macca Tejia COCTaBIIsIET S KT.

No2. B TOHKOM HEOJHOPOIHOM CTEpKHE JUTMHOM 25 cM., Macca KOTOporo (B I) pacrpe/eneHa 1o

sakony M= 27- =31 , TIe I _ JJMHA CTEPXKHS, OTCUMTHIBAIONIASACS OT €ro Hauajaa, HalTH
JIMHENHYIO IUIOTHOCTh B TOYKE:

1) OTCTOSIIIEH OT Hayaja CTEP>KHS Ha 3 CM.;

2) B KOHIIE CTEPIKHSI.

Ne3. KommuectBo OJICKTPUYCCTBA, ITPOTCKAOIICEC UCPE3 IMMPOBOAHMK, HAYWHAA C MOMCHTA t=20 C,

=3-—:

o =1 o
3agaetcst popmysoi ¢ -. HaiiguTe cuity Toka B MOMEHT BpeMeHu t =3 ¢,

Ne4. B kakoii MOMEHT BpPEMEHH CKOPOCTb TOUYKM, KOTOpas JBUXKETCS MPSIMOJIMHEWHO IO

XiTI=5r =3 -12 ¥I7 r
3aKOHY , — NEepEMEILEHNE B CaHTUMETpaX, ' — BpeMs B CEKyHJax), OyneT

paBHa 33 cm/c.?

IpakTuyeckasi pa6ora Ned5 «[loaroroBka K KOHTPOJIBHON paboTe»
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1

HaiiTih uHTepBandbl BO3pACTAHHS W YORIBAHUA QYHKIHHA
y = 6x — 2x°.

HaliT TOYKH 3KCcTpeMyMa QYHKIHE Y= —+

o |x
= o

ITocTpouTs rpaduk dyHROHH:

1) y=2x'-x*+1; 2) y=x"-3x.

PyHKNHA y = Jc+i HenpepsiBHAa Ha otpeake [1; 5]. Haiitu eé
x

HanboJiblllee © HAMMEHbINEe 3HAYEHHA.

IleprMeTp OCHOBAHHA NPAMOYTOJBHOIO NMapaijienenunena 8 M,

a BeicoTa 3 M. Kako# anuHbl foa#HBl ObITE CTOPOHEI OCHOBA-

HHA, 4T00BI 00'béM nmapasuienenuneza ObL1 HanboALIIHM?

HaiiTu HanbDonbilee W HauMeHbIlee 3HAYEHUA QYHKIMHU:

1) f(x)=2sin x + sin 2x Ha oTpe3ke [0; g n}:

2) f(x)= 2 cos x +sin 2x =Ha orpeske [0; xn].

M3 Bcex NpAMOYTroJbHEIX TPEYrOJbLHHKOB, ¥ KOTOPEIX CYMMAa OJ-
HOT'O KaTeTa M I'MOOTeHy3bl paBHa [, HaliTH TpeyroJibHUK C Han-
foapmeil naomagsLIo.

Cymma KaTeTOB NMpAMOYTroJabBHOro TpeyroabHHKa pasHa 40. Ka-
KVIO JAJHHY JOJKHBI HMETh KaTeThl, YTOOBI mIOHIaAB TPEyroJb-
HUKa Owlia HaubGonbmmen?

Cymma gumaroHaneid napanaejnorpaMma paBHa a. Haiitu Ham-
MeHbIIIee 3HAYEHHMEe CYMMEI KBAJ[paTOB BCEX €ro CTOPOH.

HaiiTu Touku mepermba pvHKODHUM:
1) f(x)=6x%— x3 2) f(x)=3x"+ 4x5.

W3 Bcex NMpAMOYTOJBHHKOB, BIIMCAHHLIX B MOJVKPYr paauyca R
TAK, 4YTO OJHA CTOpPOHaA NPAMOYroJBHHKA JIEXKHT Ha JHaMeTpe
noJaykpyra, BeldpaH TOT, ¥V KoTOoporo Haumbonbmas njaomanb.
HaiiTu aTy niaomansb.

IIpakTuyeckas padora Ne46. «BeruuciieHue nepBooOpasHoOi s pyHKITUI»

3aoanue
Haiigure nepBooOpasHyto

1. f(x):6x—9+3x5—i

Jx
2. f(x)=5cos(4x—2)+5x
3
= 52
2 4

A e
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3
f(x)—m

f(x)=5e"" +4x
f@ =245

)]

?\

~

o0

W=

X

9. f(x)=3""+8e5"

IIpakTuyeckasi padora Ne47 «PemieHne 3a7a4 Ha CBsI3b MEPBOOOPA3HON U €€ TPOU3BOIHON
3aoanue
Haiinure mepBooOpasHyto

f(x)=6x-9+3x’ 3

. Vx

e JS(x)=5cos( 4x—-2)+5x

3
© G
2 4
SRR rron R
3
e f(0)= GoTay

o f(¥)=5"" +4x

° f(X):i-i'Sx
X

3
T

o f(x)=3""+8e’

IpakTnyeckas padora Ned8. «[IpumeHeHne nHTErpaia ajsi BbIYUCICHUS TIIOIIAACii»

3aoanue 1

Haiitu niomanae Gurypel, orpaHu4eHHON rpadukaMu GyHKIUN y=2X,y=3X " npsamon x=1.
3aoanue 2

Haiitu mmomane Qurypsl, orpaHudeHHOW rpadukamMu (QYHKIUMH y=sinX, Yy=COSX U
npsaMbeiMu X=0,x=1/2.

3adanue 3

®durypa orpaandena rpadgukamu GyHKImK y = 3 — +/x u npameivu x=1,y=0. TIpsimas y=4 gemut
¢burypy Ha nBe yactu. PaBHbI 1 ux miomaan?

3adanue 4

Haiitu mmomans ¢urypsl, orpaHudeHHoi rpadukom ¢(yHKIHHM y=x2+2X, KacaTelabHOH K
rpaduky B Touke ¢ abcuuccoi x0=1 u ocero OY.

IIpakTuyeckass padora Ne49 «lIpumeHeHue wuHTErpasia s BBIYUCICHUS (PU3NUECKHUX
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BCJIMYHH)

— 2 _ .
v=1"—1+3 Hajitu ypaBuennue

|}=3M.

1. CkopocTh ABM)KEHUS Tella 33JjaHa ypaBHEHUEM

o 5
JBIDKCHUSI, €CJTU B HAYAJIBHBI MOMEHT BpEMEHU
2. Haiitu ypaBHEeHUE ABUKEHUS TOYKH, €CJIM K MOMEHTY Hadajia OTCYeTa OHa MPOoIIa
sp=4m =t
myTh 0 , 4 ero CKOPOCTb 3aJ1aHa ypaBHeHueM ¥ = b 6t + 7.
3. CKopoCTh ABMXKEHUS Teja MPONOPIHMOHAIbHA KBaipaTy BpeMeHu. Haiitu ypaBHeHHe
JBUKEHHUS TeJla, €CJIM U3BECTHO, UTO 32 3 ¢ OHO npouuio 18 M.

— 2
4. Teno nBUXETCS MPAMOIUHEITHO CO CKOPOCTHIO v(t) = (3+3t7)
MPOMJEHHBIN TEJIOM 3a 5 ¢ OT Hayajia JABUKECHHUS.

M/c. HaliTu myTb,

5. CKOpOCTb IBHXKEHUS TeJla U3MEHSIETCS 110 3aKOHY v(t) = (3t +t+ 1)
MPOMJEHHBIN TEJIOM 3a 4 ¢ OT Hayaja ABUKCHHUS.

6. Haiitu nyts npolineHHsbIi TesoM 3a 10-10 CeKyHy, 3Has, 4YTO YTO CKOPOCTb €r0
IPAMOJIMHENHOIO IBYKEHUS BeIpaxkaeTcs Gopmyioi ¥ = 24t -2 0

7. HaiTu nmyTh, IPOMAEHHBIA TOYKOW OT Hayaja ABUKEHUS JO €€ OCTAHOBKH, €CIIU

CKOPOCTH €€ TIPSMOJIMHEHHOTO JIBUKEHNS N3MEHSETCS 10 3aKOHY © — (15t —5t%)

Kakyto paboty coBepiaer cuia B 8§ H npu pacTspkeHUH NPYKUHBI HA 6 cM?

9. Cuna B 40 H pactarusaer npyxuny Ha 0,04 M. Kakyro paboTy Ha10 COBEpPIINUTE, YTOOBI
pactsiHyTh nipyxkuny Ha 0,02 m?

10. Beruuciiuth cuily 1aBJICHHs BOJbI HA BEPTUKAIBHYIO MIPSMOYTOJIbHYIO TIACTUHKY,
ocHoBaHue koTtopoit 30 M, a BeicoTa 10 M, mpruyeM BEpXHUM KOHEIl INIACTUHKKU COBIAIAET
C YPOBHEM BOJIbI.

11. Beruucnuth cuiy 1aBjieHUs BOJbI HA OJJHY U3 CTEHOK aKBapuyMa, UMeEolero ;ny 30
cM U BbIcOTy 20 cMm.

M/c. HaliTu myTb,

m/c.

o

IIpakTnyeckas padora NeS0 «[IpuMeHeHne NpoU3BOJHON U UHTErpajia K PELICHUIO
IPAaKTUYECKHX 3a/1a49»

Brruncnute miomaabs KpUBOJIMHEHHBIX GUryp

Y yfix .

S = j' F(x)dx

a Io b x
y y—fx b
S = [(f () — p(x)dx
() “
of =4 b x
=Ax =@(x) T f
S = [ f(0dx + [ p(x)ddx
. z I : \ - a C

IIpakTnyeckas padora Ne51 «Meto pa3yioKeHUs] HA MHOKUTEIIH

3aoanue 1
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Pemmts ypaBHenue Vx2 — 5x + 1 = Vx — 4

3aoanue 2

Pemmuts ypaBuenue x* —5x3 +8x2 —5x+1 =10
3aoanue 3

Pewnts ypaBuenune 9 — 4 *3* +3 =0

3aoanue 4

Pemnts ypaBaenue sin2x = 0
IIpakTnyeckas padora Ne52 «Metoj1 BBeIeHUSI HOBOM MTEPEMEHHOM ISl pEIICHUS] YPABHEHUI»

Pemnte ypaBHEHHs, CHCTEeMY YpaBHEHHH METOJAOM BBEICHUS

5 3 __, HOBOW IEPEMEHHOM.
3x—y x-—3y

HecnoxHo 3ameruth B  00OMX  ypaBHEHHUSX  CHCTEMBI
OJIMHAKOBBIE BbhIpaxeHus. [10AToMy nepBbIM 1€MCTBHEM BBOAUM HOBBIE

IEPEMEHHBIE:

[Tonyuena s 1 [pocTeiiias JIMHEWHas CHUCTeMma,
KOTOPYIO MOXKeM pELUTh 3x—y  “x—3y JI00BIM W3 paHee PacCMOTPEHHBIX
cioco6oB.  Pemmmm ¢ [OMOMLIBIO METOJA TOJCTAHOBKH.

BoinonHaem 3aMEHY:

Belpazum a B nepBom YPAaBHEHUH U IIOACTABUM BO BTOPOE:

5 3 -5
3x—y x—Ey_ {a+3b=—2
15 2 3a+2b=1
{a+3b=—2 w_y x_3y |
3at+2b=1

(_}{a=—3b—2€

—-7b =7

Tenepb H€O6XOILI/IMO BCPHYTHCA K UCXOAHBIM IICPCMCHHBIM!

3x—y H{Sx—y=5:ﬁ0
1 x—3y=—-1+0
{3x—y=5 (_){3)(—],1=5<_){3(3y—1]—y=5(_){9]{—3—]{:5(_){ 8y =8 o
x—3y=-1 x=3y—1 x=3y—1 x=3y—1 x=3y—1
S IRt Lo
x=3-—-1 x=2
OtgerT: (2;1)

3aI[aHI/I€ 2. Peuthb CUCTCMY MCTOAOM BBCACHU S HOBBIX IICPCMCHHBIX:
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{cusx +cos2y = —0,5
3cos2y —cosx = 2,5

Beoavum u M3y4aeM HOBbIE NEPEMEHHDbIE!

cosx =a € [—1;1];cos2y = b € [—1;1];

MNpouzeoamm 3ameHy:

{cnsx +cos2y =—05 o {a +b=—-05
3cos2y —cosx = 2,5 3b—a=25

HOHYLIEHHYIO CHUCTEMY MOMXHO pellaTe pasnyYHbIMK cnocobamu, Mbl NnpUMEHMM METOL
aﬂrEﬁpaMHECKOFO CNOMEHWA

{a+b = —-0,5

1

nOﬂ,CTaBMM Haﬁﬂ,EHHOE 3Ha4YeHWe B NnepBoe ypaBHEHWE KM HaﬁﬂEM d.

at+tb=—-05=a+05=—-05=a=-1
HalpeHHsle 3HaveHuna yaoeneTeopaoT O3. MNepexofnm K MCXOAHBIM NepeMeHHbIM:

{cosx=—1 { x=n+2mn,nez { x=mw+2nin,n€Z

1e 1 <—:- T )
c052y=§ 2y=iarccos§+ 2nkk € Z ZJ’Zi§+ 2nkk € Z

x=m+2rm,neEZ
—3 o
y=ig+ﬂ'k,kez

OteerT: (7 + 27n; ;—{+ k), (m+ 2nm; —;—{+ k), knez

O6paTvm BHUMaHUeE, 4TO 34eCh N M k HMKaK He CBA3aHbl MeXay COBOM M NPU HAXOXAEHNM FHAYEHMIA X K
Y HYX@XHO CTaBWTb pasHble Le/OYNCNEeHHbIE MEPEMEHHbIE.
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{ lgx—lgyv=1
Ig2x +1g?y=15

QueBuaHa 3ameHa:

{lgx =a

lgv=1b

He 3a6bizaem npo OA3:x= 0y =0
Mpeotpazyem:

{lgx—lgy=1 {a—b=1
Ig?x +1lg’y=15 a’+bt=5

Pelwnm nony4eHHyo cMcTemy MeToAoM NoACTaHOBKM, BbIPa3uvmM B MEPBOM YPABHEHUM a U NOACTABUM
BO BTOPOE ypaBHEHMe:

[a—b=1 {a=b+1 { a=b+1 [ a=b+1
5

2+bi=5 la24b2=5 " l(b+1)2+b2=5 " W2 4+2b+1+b2=5"
[a—b+1 [a.= —1
(_){ a=b+1 [ a=b+1 o b=-2 b=
2B242b—4=0 bBPib—2=0 [a=b+1 {=
b=1 =

BepHEMCﬂ K MCXOOHBIM NepemMeHHbIM:

= {lgx—— —0,1
= lgy = —001
[a= lgx—Z x—100
b=1 lgy—i y =10

OTeeT:(0,1;0,01), (100;10)

(3z — 14)2 — 4(3z — 14)43 = C

(2z —21)2 —5(2z — 21)+4 = 0.
Ob6ozHavaem 2z — 21 = y. [Toayyaemca npocmoe keadpamHoe ypasHeHue:

yg —5y+4 = 0 no Teopeme Buerta;

y1=4, yp=1

Bozepaujaemca Kk 0603HOYeHHOMY:

1)2x — 21 = 4; 2)2x—21=1;
2x = 2b; 2r = 22;
=125 =11

Omeem: x = 12.5; = = 11.
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MeToaom BEBEASHWMA HOBOIA I'IEFJEMEHHGIH pewaTCA 6HKBa,ﬂ,paTHbIE VPaBHEHWA!

azt + bz +c = 0, 20ea,b,c € R; B 6ukBagpaTHbIx
ypaBHEHUAX BCerja

WMCNONL3YeTCA HOBAA

2 = y; nepemeHHas.
2,4 —D MonyyaeTca KBagpaTHoe
ay® +by+c=0. ypaBHeHue.

zt 1322+ 12 =0;
4 — 1322+ 12 = 0;

T2 = Yy, Toraa y:} —13y+12 =0
Yy =12, 949 =1.

a9/ 5. /9
OTBeT : {—3\.--3; —1; 2+/3; 1;.
Kakyto 3ameHy MOXCHO LICN0AL3068GME 8 3MOM ypasHeHUU?

A =4 .
,,J‘ + 2" = 2. CTrapaemcA BbIroAHO 0003HaYWTh.
r<+10 T4+11

1 5 9. .9 .
+ — =2; z°+10 =1y
2410 2410 +1 ' Y;

IIpakTnyeckas padora Ne53 «PenieHne HepaBEeHCTB C OJIHOW MEPEMEHHON»
Paccmotpum perierre B 001meM BUe: fx) > g(x) (1).

*0 Ha3pIBaETCA YACTHBIM pelieHueM, eCiu flxo) = g% ].

MHOXECTBO BCEX YAaCTHBIX pEIIEHUH ecTh ofmiee pemieHne (WM TPOCTO PEIICHUE)
HEpaBEHCTBA. PelInTh HEPABEHCTBO — 3HAYUT HANTH €ro 00IIee pelIeHHe.

PaccMoTpuM OTIMYMS HEPABEHCTB OT YPaBHCHUM:
1. Hmeer OecKOHEUHOE MHOXKECTBO pEIICHUH (KakK MpaBwIIo).
2. HeBo3moskHa nmpoBepKa MOJCTAaHOBKOW B HCXOJIHOE HEPABEHCTBO.

[ToaToMy HepaBeHCTBA MOXHO pellaTh TOJIbKO PaBHOCHJIBHBIMU MPe00pa3oBaHUIMMU:
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flx)=glx)...=(2) ...xEX

Pemenne HEPABCHCTBA 3aKJIIHOYACTCA B 3aMCHC MCXOJHOI'O HEPABCHCTBA Oonee IMPOCTBIM, HO
PaBHOCHUJIIbHBIM HCPABCHCTBOM.

Onpeodenenue 1.

HepaBenctpa flx) = g(x) (1) m p(x) > k(x) (2) HaA3BIBAIOTCS PABHOCWJIBHBIMH, €CIH HX
peleHus COBIAIaroT. flx) = g(x) = plx) > k(x).
[pumep 1
Ipumep 1.

2x—1>0 e x>
) log(4x —1)> 0 & d4x—1>1 & 4x>2& x >2

MHoecTBa pelieHnii COBNaJat0T. 3JHAUUT:

2x— 1> 0 = log(4x— 1) =0
Onpenenenre 2. PABHOCHIBHOCTh HEPABEHCTB

Onpenenenne 2. Ecnu penieHue HepaBEeHCTBA fl) > g(x) (1) comepuTcs B pPEIICHHUH

HEpaBEHCTBA p(x) > k() (2), To HepaBeHCTBO (2) ecThb cneAcTBUE HepaBeHcTBa (1).
FG) > g(®) = p(x) > k(x)
PaccMoTpuM HEKOTOpBIE U3 paBHOCUIIBHBIX IPe0Opa3oBaHuil:

| F0) > g(x) & flx) —g(x) > 0

) F) > g(x) & F* () > g4 ()

3 @@ > a2 S £(x) > g(x)

4 @ > a9 @ 5 £ < ()

5 £ > 9(x) S F () *h(x) > 9(x) * A(x)

6 F) > () == F(x) * h(x) < g(0) * h(x)

PaccMmoTpum npumepsl, B KOTOPBIX MOXHO JIOITYCTUTh THIIOBbIE OLIHOKU:
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[pumep 2

Ho|=
14
=

«Pewenuey:
x+0
—#x=1=%x
x=1
1
— YaCTHBIC PEIICHHS)

=
«Omeemy: * =

x.
Hpo6neMa B YMHO>XXCHHH Ha OH Mor OBITH U OTpULATCIIBHBIM, U ITOJOXKUTCIIbHBIM. Hano
MCHATH 3HAK.

X
HpaBI/IJIOI B HCPABCHCTBAX HECJIB3sd YMHOKATb Ha , CCJIM €0 3HAK HC U3BCCTCH.

1
_:1
2.%
Pewenue:
1
—*xx =1=%x
x
x=1

Omeem: * — 1(6€pHO)
IIpaBunbHOE pelieHue:

3.

| =

]

<1 {1£x
= = x
x =0

T

] ] ol

Puc. 1. MnmocTtpanus k npumepy 1
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S

Puc. 2. Unmroctpauust k npumepy 2

Omgem.x{ﬂmnxz 1

IIpakTyeckas padora NeS4 «Cuctembl ypaBHeHUN. MeTo IOACTaHOBKHY

PaccMoTpuM crcTeMbl ABYX YpaBHEHHIA C IByMsI HEU3BeCTHBIMHU (1) U TpeX ypaBHEHUH ¢ Tpems
HEU3BECTHBIMHU (2).

{P(x,yﬂ== 0 (1)

q(x,y) =0
3I[CCB p nu q — HeKOTOpBIe BBIpa)KeHI/ISI, 3aBUCAIIINC OT HapBI HepeMeHHBIX XU y
plx,y,z) =0

q(x,y,z) = 0 (2)
r(x,v,z) =0

3I[CCI) P, q U T — HEKOTOPHIC BIPpAXKCHUA, 3aBUCAIINEC OT TpOﬁKH NEPEMEHHBIX X, Y U Z.

-
YacTHpiM pemieHueM cuctembl | HasbiBaeTcs mapa wucen (&% Yo0) rakas, MpU TOJICTAHOBKE
KOTOPOU B YpaBHEHUSI CUCTEMBI IIOJIyYMM BEPHbIC PABEHCTBA.

i Xoi¥oi Z
YacTtHBIM PEIICHUEM CUCTEMBI 2 Ha3bIBaeTCs TPOHUKA YUCECII (

KOTOpOﬁ B YpaBHCHHS CUCTEMEI IOJIYYHUM BCPHBIC paBCHCTBA.

¥) Takasi, Mpu MOJCTAaHOBKE

Pemmnth cucremMy ypaBHEHUI O3HAYaeT HAWTU MHOKECTBO BCEX €€ PEUICHUI.

YroObl HAWTH MHOXECTBO BCEX pEIIEHUH CHUCTEMBI, JIydlle BCEro IOJb30BaThCSA
OKBUBAJICHTHBIMA WJIH DPAaBHOCWIBHBIMU TMPE0Opa30BaHUSIMU, TO €CTh TAKUMH, KOTOpPHIC HE
HCKaXXAlOT MHOXECTBO pelleHud. B pesynbrare Takux mpeoOpa3oBaHU MBI IOJIyd4aeM

PaBHOCHUJIBHBIC CUCTEMBI, TO €CTh UMCIOIIUEC OHO U TO K€ MHOXKXCCTBO pCIJ_ICHI/Iﬁ

Taxkum 06pa3zom, MpoIecC pemeHs] CHCTEMBI CBOJUTCS K TIOCTETIEHHOMY TEpEX01y OT 3aJaHHOM
CJIO’KHOM CHUCTEMBI K Bce OoJiee MPOCTOM U TaK 10 TEX MOp, MOKa HE MOIy4YUM OTBET.

MCTOILBI PEICHNA CUCTEM C IMTOMOIIBIO S5KBUBAJICHTHBIX Hp606p330BaHHﬁZ
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-MCTO/J ITOACTaHOBKH,
-MCTO anre6panqec1<0ro CJIOKCHUA,

-METO/]l BBE/ICHUSI HOBBIX IEPEMEHHBIX;
2. CyTp METO1a IOACTAHOBKH

[ToBTOpMM MeTOA MOACTaHOBKU. HamoMHUMM CyTh JaHHOTO MeToja. Mpbl paccmarpuBaeM
3a/IaHHYI0 CUCTEMY BuJa | M 3ameuyaeM, YyTO B OJIHOM M3 YpaBHEHHUH, yCTb BO BTOPOM, JIETKO
BBIPA3UTh OJIHY MIEPEMEHHYIO Uepe3 APYTrylo, MyCTh Y Yepes X:

{P[x;}’] =0 o {p[x,}r] =0
q(x,y)=10 y = y(x)

HOJ’Iy‘IeHHOG BBIPAXKCHUC NTOACTABJIACM B IICPBOC YPABHCHUC CUCTCMBI:

plx.y) =0 (plx,w(x))=0
{ y =y(x) H{ y = y(x)

TakuM o00pa3oM MBI IOJIydaeM OJHO ypaBHeHHE (B JaHHOM ClIy4ae IIepBOE) TOJIBKO
OTHOCHUTEIIFHO X. pellaeM JTO ypaBHEHWE, HAXOJWM BCE 3HAYCHHS X, IOJCTaBIsiEM WX B
BBIPAXKCHHE JUTSl Y M HAXOJIUM COOTBETCTBYIOIINE 3HAYCHHUS Y.

3. Pemenue npuMepoB

[Ipumep 1 — pemnth cucTeMy METOI0M MOJCTAHOBKHU:

{x+y= 1
xy=—2

B nanHoM ciydyae yao0HO U3 11epBOro YpaBHEHHUS BHIPA3UTh Y:

x+ty=1 {],r=1—x
{X}i’=—2 = xy=—2

[ToacTaBuM Moy4yeHHOE BBIpAXKEHUE BO BTOPOE ypaBHEHHE:

{le_x‘:—’{ yoLTE *"LF=n1_x (_}{xﬂ}’=1—x s =2
xy=-2 (x(1—x)=-2 —xl=_2 2 _x—2=0 {:f=1—x

HaXOI[I/IM COOTBETCTBYIOIIMC 3HAYCHUA Y

y=1—x y=1-—2 =1
{ x=2 { x=2 {XZE
{}’=1—x{_} {:.r=1—(—1jﬁ (v=2
=1 x=-—1 =-1 Otser: (2;-1), (-1;2)

[Ipumep 2 — pemuTh cucTeMy METO/I0M MOJCTAHOBKHU:
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{x— yv=2
2737 = 24

B nanHoM ciydae y00HO U3 IEPBOTO YpaBHEHUS BBIPA3UTH X:

{x—y=2 <_}{2':=:.F-|-2
2*3¥ = 24 2*3¥ =24

[ToacTaBuM Moy4eHHOE BBIpAXKEHUE BO BTOPOE ypaBHEHHE:

= = = = 2 =
{x F+29{xﬂy+2éﬁ{xpyf2 H{ X yf H{x ?+2
2%3¥ =24 (2v*23v =24 l4=2"3v =24 (4+(2=3)"=24 l4=6"=24

6 =& }r=1

HaXO,Z[I/IM COOTBCTCTBYIOIICC 3HAUCHUC X!

r=y+2+{x=1+26%;=3

y=1 y=1 - Otger: (3;1)

B cnenyromieit cucreme BaxHO oOpatuTh BHUMaHue Ha OJ13.
[Tpumep 3 — pemuTh CUCTEMY METOJIOM T0JICTAHOBKH:

{lng},ﬂ (x+3)=1
x?—-3y=1

VYkaxem OJI3 1151 mepBOro ypaBHEHHUS:
Xx+3>=0 > —3
E-I— 2706 E =2
+2#1 +—1
[pu cobmonennn O/13 nepBoe ypaBHEHHE MOXKHO PeoOPa30BaTh:
(v+2)'=x+3oy+2=x+3

Nwmeem cucremy:

{}F+2=x+3
x* —3y=1

B nanHOM ciydae yn1oOHO U3 IEPBOTO YpaBHEHHSI BHIPA3UTH Y:

{y+2=x+3 {y=x—|—1
>

x2—3y=1 x2—3y=1
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[ToacTaBuM Moy4yeHHOE BBIpAXKEHUE BO BTOPOE ypaBHEHHE:

{y =x+1
y=x+1 { y=x+1 {x v=x+1 {x y=x+1 X =
7 o 3 & - > - i
c—3y=1 x—3(x+1)=1 2_3x—-3=1 2_3x—4=0 {y—x-l—l

x=-1
Haxoaum cooTBETCTBYIOIIME 3HAUEHUS Y:
{y=x—|—1 {y=4:-|—1 {y=5
x=4 x=4 x=4
{y=x—|—1 - {y=—1+1H {y=ﬂ
Cgepusmiuck ¢ OJ13, BEITUCHIBAEM OTBET. Otser: (5;4), (-1;0)
[Ipumep 4 — pemuTh CUCTEMY METOJIOM IOJICTAHOBKHU:
Xt+y=1m
cosx —cosy =1
B nanHoM ciydyae yao0HO U3 I1epBOro YpaBHEHHUS BHIPA3UTh Y:
{ Xty=m { YV=T—X
o
cosx —cosy =1 cosx—cosy =1
[ToxcraBuM Moay4eHHOE BBIPAXKEHNUE BO BTOPOE YPABHEHUE:
V=mT—x V=m—x V=T —2X v=mT—x
{::sz—ct:rsy=1 {cosx—cos(ﬂ—x] =1 {cosx—(— cosx]=1e{2cnsx= 1
y=m—x V=T —x
y=m—x {x=arccos%+2nn {x=%—|—2nn
1
leosx==° y=m—x y=m—x
2 1 i
X = —arccoss 1 2mn x =—g+2nn
Haxoaum cooTBETCTBYIOIIME 3HAUEHUS Y:
(., . _ T _ I _2m
y=m—x y=m—3 2mn F—T—zﬂ,’ﬂ
T
{x=%+2nn x =z +2nn x=%+2ﬂn
= o o
= n— X T
{ y - y=m+3g—2mn F:E_gﬂn
x=—z+2un 3
3 [ i
x=—§—|—2ﬂn _x=—§+2ﬂ'ﬂ

T

+ 21 Z_2mn
Ortgert: (3 3

T &
—;+E?m:?—2?m

) (
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O6paTI/IM BHUMAaHHUE, 4TO N 31€Ch Hp06eraeT BCC O CIIOYUCICHHBIC 3HAYCHUA

IIpumep 5 — pemuTh CUCTEMY METOIOM ITOACTAHOBKU:

{ log z(y—x) = 4
3*4+2=3"2=171

PaccmoTpum nepBoe ypaBHEHUE:

4
y—x=v2 =4>0 ~OJI3 cobtoaeH0
T[Tony4uan paBHOCUIBHYIO CHCTEMY:

{log Fly—x)=4 9{ y—x=4
F2x3"2=171 (3"42=3"2=171

B nanHOM ciydae yn1oOHO U3 IEPBOTO YPaBHEHHSI BBIPA3UTH :

{ y—x=4 { y=x+4
F+2x3 =171 F42x3 =171

HOI[CTaBI/IM IMOJIYY€HHOC BBIPA)KECHUEC BO BTOPOC YPaBHCHUC!

{ vy=x+4 { y=x+4 { y=x+4

F+2=3 =171 F+2=32 =171 342 3**‘—1?1
{ y=x +4& <_}{ y=xt4& (_}{ y=x+t+4% ﬁ{}r=x+4<_>
¥ 42023 =171 3418+ 3% =171 19 = 3% =171 3¥ =9

-0

HaXO,Z[I/IM COOTBCTCTBYIOIIIMEC 3HAUYCHUSA Y

prasteprattep:

Otger: (2;6)

IIpakTnyeckas padora Ne55 «Cucrembl ypaBHenunii. Meroja ajnredpanyeckoro cJjao:KeHu s
|3x—-y+2=0  |2x+6y=120 {3x—4y=5
1) | —x+y+4=0 5 [2x-2y=20 3

<[3:-:—y—5=0 {X—y=5 {42{—531:—2
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PemmudTe MeTOIOM CIOMEHHASA CHCTEMY VPABHEHHH:

) Sx-6y="T, 3) 3x -6y = 14,
10x + By = 8; 2x -Ty=2.
3 5x + 4y = 25,
dx -3y = -3;
PemuTte cucTeMy ypaBHEHH MeTOAOM CAOMEHHSH!
3x-Ty =11, 2x -3y =8,
3 . -
6x +Ty = 16; 7x -5y = -b.
dx + =
2) x+2y =25,
4x -6y =-T;

IIpakTnyeckas padora Ne56 «Cucremsl ypaBHeHU. MeTO/T BBEJICHUSI HOBBIX MEPEMEHHBIX»
3ananue 1.

Pemure cucTeMy YpapEeHHI MeTONOM HOACTAHOBKH:

{2x—y=], " 2(x +2y)—3(x —y) =5,
Tx -6y =-4,; 4(x +3y)—-3y = 1T,
5 3
2) {21~3y=2' 4} ?'r—?yzl‘!,
4x -5y =1, 2x . Y
? T 10.
3aganue 2.
PemuTe cHCTENMY YDABHEHHH METO/OM NO/ICTAHOBKH:
3x+y=4, 32x —y)-dlx+y)=-T,
bx — 2y = 14; 2(x+4y)-5y = 5;
.t R
bx -3y =T, " ?"P'E-ll.
Tx -6y =8; 4_1__1{:?
3 2 =

IIpakTnueckas padora NeS7. «[IpuMeHeHue MaTeMaTHYECKUX METOJOB JJIs pPEIIEHUs
COJIepKATENbHBIX 3a/1a49»

1. Benocunenuct Ha mnporsokeHuH mepBeIXx 20 KM exal co CKOpocThro 20 Km/d,
cinenyromue 15 km - 10 km/4, a mocienuue 30 kM - co ckopocThio 10 kM/4. Heobxoaumo HaiiTu
CPEJHIOI0 CKOPOCTh ABM)KEHUS BEJIOCUIIETUCTA.

2. B cy006oTy akuuu MOAHSUIUCH B IIEHE HAa HEU3BECTHOE YHCIO MPOLEHTOB, OJHAKO BO
BTOPHUK Ha TaKO€ K€ YMCIIO NPOLIEHTOB OT HOBOM CyMMbl OHM HojeuieBenu. B pesynbrare
TAaKOro CKayka IIeH, oHu cTaiu Ha 4% pemeBne. Heo6xoauMo y3HaTh MPOLEHT, Ha KOTOPBIN
AKIUU YBEIUYHIIA CTOUMOCTH B CyOOOTY.

3. UurepHer-npoBaiifiep (KOMIaHHs, OKa3bIBAIOIAs YCIYTH MO MOAKIIOYEHHUIO K CETH
WuTepHer) npeanaraeT Tpu TapuHBIX IJIaHA.

Tapuguerii AOGoHeHTCKas mara [Tnara 3a Tpadux
r1aH
[Tnan «0» Her 2,5 py6.3a 1 M6
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600 py6. 3a 500 M6 tpaduka
B MECSI]

[Tnan «500» 2 py6. 3a 1 M6 cBepx 500 M6

850 py06. 3a 800 M6 tpaduka
B MECSII]

[Tnan «800» 1,5 py06. 3a 1 M6 cepx 800 M6

[Tonb3oBarens mIaHUPyeT, 4To ero Tpaduk coctaBuT 600 MO U, UCXOAS U3 3TOTO, BEIOUpAET
HanOosee nemeBblid TapudHbi iaH. CKoIbKO pyOJsel MODKEH 3alulaTHTh MOJIb30BaTeNb 3a
Mecsll, eclii ero Tpaduk AecTBuTensHO Oyaer pasen 600 M6?

4. PemeHo koMHaTy ( BKJIIOYas IOTOJIOK) OKJICHTH 000sMH. OO0OM MOKYIAIOTCS C 3alacoM
20% ot oxinenBaemoi miomann. CtomMocTh 000eB yka3ana B Tabmuime. Iloromok perieHo
OKJICHTB O€BIMU 000SIMH, CTEHBI - 3€JICHBIMH.

[upuna nBepu komHatel paBHa 0,8 M, BeicoTa - 2 M. Illupuna okHa - 1,5 M, BbicoTa - 1 M.
Ckonbko pyOsei Hafo 3am1aTUTh 32 000U, €CIIM 3CKU3 KOMHATHI ITPEJICTABICH HAa PUCYHKE?

45m

2.5 m

Llena oGoee 3a 1 M2 | B pyD.) B 32BMCHMOCTH OT MOKYNKN

ao 30 m2 ot 30 go 100 cEwwe 100 m2
rd
Benwe 14 13 12
Jenexsle 12 11 10

IIpakTnyeckas padora Ne58 «lIpsmoyronbHbIN apaienenumnen

[ToBepxHOCTh, COCTaBJIE€HHas M3 JBYX paBHbIX mapamienorpaMmoB ABCD u A |B;CD;u
YEThIPEX MapajuiesorpaMMoB ABB A, BCC,B,, CDD,C;, DAA Dy,
Ha3bIBacTCs mapaJJieaenunenom (puc. 1).

Puc. 1 [Napannenenunen

To ectb: mmeem nBa paBHbIX mapamienorpamma ABCD u AB;C,D; (ocHOBaHus1), oHuU
JeKaT B MapajUIeTbHBIX IJIOCKOCTSAX Tak, d9To OokoBeie pedpa AA;, BB;, DDy,
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CC, napamnensHbel. Takum 00pa3oM, COCTaBJICHHAs U3 MapajuIeIOrpaMMOB MOBEPXHOCTb
Ha3bIBAETCs MapaJliesienuIesoM.

Takum 06p330M, IMOBEPXHOCTH MapalICIICIIUIICAAa - O3TO CyMMa BCEX IMapali€iorpaMmMoB, U3

KOTOPBIX COCTABJICH MapajlieJIeIuIe].
CaoiicTBa nmapaJJienenumnena

1. IIpomusononosicnvie epanu napanieienuneda napaiieibHsl U pagHbl.
(urypsl paBHBI, TO €CTh UX MOXHO COBMECTUThH HAJIOKEHHUEM )
Hanpuwmep:

ABCD = A|B;C,D; (paBHbI€ apaieaorpaMMBbl TIO ONPEACIICHHUIO),

AA BB = DD;C,C (rak kak AA;BjB u DD;CiC — mnpoTHBONOJOXHBIC T'pPaHH
napajuienenunesaa),

AA DD = BB|C,C (rax xak AA; DD u BB;C;C — npoTHUBONOJOXHbIE TpaHU
napajuiejenumnesa).

2. Jluaeonanu napannenenuneda nepecexaomcsi 8 0OHOU MOYKe U Oelamcs Mot mMouKou
HONOAAM.

Huaronanu napamienenunena AC;, BiD, A;C, DB nepecekatorcss B onHoit touke O, u
KaKJ1asi TUaroHallb JEIUTCS 3TOM TOYKOM mornosiaM (puc. 2).

Puc. 2 HI/IaFOHaJ'II/I napamicienuicaa IMEPEeCCKaArTCa MW ACIATCA TOYKOM NepeCcCUCHUA
I10I10JIaM.

3. Umeromcs mpu uemeepku pasHulX U NapaiieibHblx pebep napainenenuneda. 1 — AB,
AB;, D,C,, DC,2-AD, A|Dy, B,Cy, BC, 3 - AA,, BB, CCy, DD;.
IMpsamoii mapasuiesenumnesn

Onpenenenue. [lapansenenunen Ha3biBaeTcss NPAMBbIM, €CJIU ero 0OOKOBbIe pelOpa
NneprneHINKyJISPHbI OCHOBAHU M.
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[Tycte GokoBoe pebpo AA; MEepHEHIUKYISPHO OCHOBaHMIO (puC. 3). DTO O3HAUYAET, YTO
npsmas AA| nepneHauKyssipHa npsimbiM AD 1 AB, KoTOpBI€ JieKaT B IJIOCKOCTH OCHOBAHUS. A,
3HAUUT, B OOKOBBIX I'paHAX JieXKaT MPSMOYTOJIbHUKU. A B OCHOBaHHSX JIEKAT IPOU3BOJIbHBIE
napasuienorpammbl. O603HaunM, ZBAD = @, yroi ¢ MOKeT OBITh JIFOOBIM.

By C1
A1 D1
O c
A D
Puc. 3 [Ipsamont napajuieeumnes

Wtak, npsMoil mapaiienenures, - 3TO Mapajjiefienunea, B KOTOpoM OOKOBble pedpa
HEPHEHINKYIAPHBI OCHOBAHUAM ITapaJlICIICIUIIEa.
IIpsiMoyroJibHBINI MapaJiesaenunesn

Omnpenenenue. [lapanienenunen Ha3piBaeTcsl NPAMOYIOJbHBIM, €CIM  €r0  OOKOBBIC
pebdpa nepneHIuKyIsIpHbl K OCHOBaHUI0. OCHOBaHUS SIBJISIOTCS MPSIMOYTOJIbHUKAMHU.

[Mapamnenenunenq ABCDA B ,C D, — npsiMmoyronbHblii (puc. 4), eciu:

1. AA;L ABCD (GokoBoe peOpo MEepHeHIUKYISIPHO IUIOCKOCTH OCHOBAaHHS, TO €CTh
napasuieJenumnes1 npsiMon).

2. £BAD =90°, T. €. B OCHOBAaHUHU JIEXKUT NPAMOYTOJIbHUK.

G1 C1

At D1

Puc. 4 IIpsimoyrosibHbIN Napajuieenuie

IIpamoyzonvuviii  napannenrenuned  obnadaem — 6cemMu  CEOUCMBAMU  NPOU3BOTLHOSO
napannenenuneda. Ho ecTb J1ONOTHUTENbHBIE CBONCTBA, KOTOPbIE BBHIBOAATCSA U3 ONpeesieHUs
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IPSIMOYTOJIBHOTO TIapajuieenuIea.

Htak, npAMOYroJibHbIA MapaJuiejienumne] - 3TO MapajuleenuIiesl, y KOTOporo OOKOBBIE
pebpa mepreHauKyIIpHbl OCHOBaHMIO. OCHOBaHUE MNPSAMOYIOJbHOI0 Napauliejenunena -
NPAMOYTIO0JIbHHK.

CBoiicTBa NPSIMOYTr0/IbHOIO MapaJljieenuinena
1. B npsamoyeonvnom napanienrenunede gce uleCms epameti NpAmMoy20abHUKU.

ABCD u A|B;C|D; — npAMOyroJIbHUKH 10 ONPEICIICHUIO.

2. bokosvie pebpa nepnenOuxkynsipHol OCHO8aHul0. 3HAUWUT, BCEe OOKOBBIE TPaHH
IPSIMOYTOJIBHOTO TIapaJuIeTIeTHIIe 1A - MPSMOYTOJIbHUKH.

3. Bce 0g8yepannble yenvl npamoy201bH020 napaiieienuneda npsambie.

Paccmotpum, Hanmpumep, JBYTpaHHBIA YToOJI MPSIMOYTOJIBHOTO IMapaliielienurena ¢ peopom
AB, T. e. nByrpanssiii yron mexay miockoctsiMu ABB; u ABC.

AB — pebpo, Touka A| JEKHUT B OJTHOHN TJIOCKOCTH — B TwiockocTrt ABB), a Touka D B apyroi
— B miockoctu A B;C;D;. Torna paccmarpuBaeMblil ABYTpaHHBIA YroJl MOKHO e1ie 0003HauUTh
cnenyromumM obpazom: £A;ABD.

Bosemem Touky A Ha pedpe AB. AA| — neprnenaukymnsp xk pedbpy AB B minockoctn ABB,
AD mnepnennukynsip k pedpy AB B minockoctm ABC. 3nauut, £A|AD — nuHEHHBIH yrona
JAHHOTO JBYrpaHHoro yrima. ZAj|AD = 90°, 3HauuT, AByrpaHHbId yroi npu pedpe AB paBen
90°.

£(ABB;, ABC) = 2(AB) = 2A;ABD= 2A;AD = 90°.
AHaJOruYHO JJOKa3bIBACTCA, qTo JII00bIE JABYTpaHHBIC YTJIbL IpsAMOYT'OJIBHOTO
napajulelIeuIe1a npsmble.

Teopema

Keaopam ouaconanu npsamoyeonvrhoco napaiienenuneda pagen cymme K8aopamos mpex e2o
usMepeHull.

[Tpumeuanue. Jlnuubl Tpex pebep, HUCXOASIIMX W3 OMHOM BEPIIMHBI MPSMOYTOJIBHOTO
napauleeuIesa, SBISITCS M3MEPEHUSAMM IPSMOYTOJIbHOIO mnapauienenunena. Mx unornma
Ha3bIBAIOT JUIMHA, IIMPHUHA, BBICOTA.

Hano: ABCDA;B,C,D; — npsimoyroJibHbI{ Napajuienenumnes (puc. 5).

2 _ 2 2 2
Jokasars: ACE = AB? + AD? + AAT
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Cr D1

B1 : A1

Puc. 5 IlpsimoyronbHbIN Napajuiesenume

JlokazaTenbCcTBO:

IIpsamas CC; nepnenaukyispHa miockocty ABC, a 3Hauut, u npsmoi AC. 3Hauwr,
tpeyrobHUK CCA — npssmoyroibHbIi. [1o Teopeme [Tudaropa:

ACE = AC? +cCct

PaccmoTpum npsimoyronbhelii TpeyroasHuK ABC. ITo Teopeme [udaropa:

AC* = AB” + BC®

Ho BC u AD — npoTuBONOJI0KHBIE CTOPOHBI IpsIMOyTroiibHUKA. 3HauuT, BC = AD. Torna:
AC* = AB® + AD?

AC? = AB®* + AD? + CC]

Tak kak 1. ITockonbKy

AC{ = AC®+CC{  AC® = AB®+AD®

AC]

CCi=AA, 10 = AB” TAD” T Ady YTO U TPeOOBAJIOCH JI0KA3AaTh.

CaencrBue - /luaronaau npsiMoyroJibHOro napaJuiesenumneaa paBHbl
Juazonanu npamoyzonvroco napanneienunedd pagHbi.

O603naunm n3mepenns napaenenuneaa ABC kak a, b, ¢ (cm. puc. 6), torna AC, = CA| =
BlD — DB] — ‘H'IEIE + b? + c?.
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Cir D1

B1 A1
e
Ca . . D
e b
.- a
B A
Puc. 6
Kyo

Omnpenenenue. IIpAMOYroibHBIN NapaJjuiesienumnel, y KOTOPOro Bce TPH HM3MepeHHs
PaBHBI, Ha3bIBaeTCs KyOoMm.

Bce epanu kyba — smo paenvie kéaopamul.

3anaua 1 HaiiTu nuaronann ky6a

Haiitu nuaronans kyba ¢ pedpom 1 (puc. 7).

G‘I- Oy
B A
E
Clailo . | D
B I A
Puc. 7

Pemenmue:

AC, = {/ABZ +AD? + AA] = V1 + 12+ 12=+3

_
'3
Otser: ¥~ cM.

3agaua 2
Pucynok

HNan ky60 ABCDAB|C\D;(puc. 8). [Hokaxwure, uro miockoctu ABC;u A;BD
MePIEHINKYIISIPHBI.
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D1 C1

At ‘ B1

Puc. 8
JlokazaTenbCcTBO:
ITpsmbie BC; u B|C nepnennukymspHsl kak quaroHanu ksajgpara BB,C;C.

[Tpsmas DC nepnenaukynspHa miockocty BBCy, a 3nauut, u npamoit BC, koTopas nexut
B OTOU INIOCKOCTH.

HUwmeem, npsmas BC; nepnennukynspHa nByMm mnepecekatouumes mnpsmeiM B;C u DC
IUIOCKOCTH, 3HauuT A BD. 3naunt, npsamas BC, nepnenaukynspHa miockocta A BD.

ITnockocte ABC, npoxoaut uepe3 nepneHaukyisp BC; ko Bropoil miockoctu A;iBiD,
3HauuT, miaockoctu ABCiu AB|D nepneHaukymsipHbl 1O NOpU3HAKY, YTO M TpedoBaioch
JI0Ka3aTh.

IIpakTnueckass paGora NeS9 «PemeHue crepeoMeTpUUECKUX 3ajad, CBSA3AHHBIX C
HNEPHIEHAUKYIAPHOCTBIO MPSAMBIX U IUIOCKOCTEH, HCHONB3Yys IUIaHUMETpUueckue (akTel U
METOJIbI»

«IlepreHAUKYJIAPHOCTH NPAMOH U INIOCKOCTID)

Bapuanrt 1
B, 24
% 4 Al. ITonb3yschk n300pakeHUEeM Ha PUCYHKE |, Ha30BUTE:
i a) Touky nepeceuenus npsimoit AD ¢ mnockocteio DD C;
; = 0) nuHMIO nepecedeHus miockocteit ADD; u D;CD.
Ay 7" B kaxoii u3 miockocreit ADD), A;BB, BB,C;, BCD He neuT T04Ka
A . 12 A?
Puc. 1
2 A2. IlepeuepTute pUCYHOK 2 B TETpalb
Y ITIOCTPOMTE:
a) TOYKY nepeceyeHus MPSAMOM MH c
miockocTeio ABC; /

0) JTUHHAO /

B1. Touka O - A& --------

-

nepeceuenus miockocreir MHB u ABC.

LEHTP OKPYXHOCTH, ONHCAHHOH OKOJO




tpeyroiabarka ABC. Ilpunagnexut au Touka C MIOCKOCTH, B KOTOPOM JIeXKaT TOUKHU A,

Bu O?
Bapuanr 2
B, g
i ; Al. ITonb3ysck n300pakeHUEeM Ha PUCYHKE 1, Ha30BUTE:
A, : 5,
; a) Touky nepeceuenus npamort MC c miockoctsio BiBCy;
i Bi 0) Mo nepecedenus wiockocteit MC;C u BCB,.
S S c
B kakux u3 mnockocreit ADD;, ABB;, ABD, MD;C,, nexut npsamas
5 D MD,?
Puc. 1 .
A2. IlepeuepTuTe pPUCYHOK 2 B T€Tpa/b U IOCTPOUTE:
a) TOYKY nepeceyenuss npsmod PK ¢ mmockoctsro
D
ABC; \
M/ y
0) JTUHUTO \ nepecedeHus miockocreir PKC u ADC.
\ y
Bl1. Touka O — ; H o\ LEHTP OKPYXHOCTH, OIMCAHHOMW OKOJIO
/ \
/ \\ yetbipexyrojibHuka ABCD. Touku A, O u C
MIpUHAJIeKAT Z >B miockoctn & . TlpuHamiexur Im  9Toit
A S 1
INIOCKOCTH P / BepiuHa D?
C
Puc. 2 o
«[lepneHauRyJasip u HAKJIOHHBbIE. YroJ MeKAy HpsAMoOil H
IVI0OCKOCTBIO. /IByrpaHHbIH yroJn»
Bapuanr |

1. Tpsmas a mapasmienbHa TUIOCKOCTH O, TpsiMasi b Takke mapajuielibHa TIOCKOCTH
o. Moryt m a u b:
a) beiTh mapamnensHpIMU?
0) [lepecekatncs?
B) BBITH CKpemuBaromuMucs NpsMbIMH?
2. Touka M JIEKUT BHE TJTIOCKOCTH napasuiesiorpaMmma ABCD.
a) Jloxkaxure, 4ro cpenHue IUHUU TpeyroiabHukoB MAD um MBC mnapamienbHBI.
6) Haiinure 3T cpenHue JTMHUM, eciiM OOKOBas CTOPOHA MapajiesiorpaMMa paBHa 5, a
€ro BbICOTA paBHas 4 U JEJIUT CTOPOHY, K KOTOPOM MPOBEICHA, ITOMOJIAM.
3. Ilmockocth a nepecekaer ctopousl AB u BC Tpeyronsnuka ABC B Toukax M u N
cootBeTcTBeHHO. BN:NC=5:8. MB:AB=5:13.
a) Mokaxwure, uto AC || a.
6) Haiinure MN, eciu AC=26.
4. Yepe3 Bepunny C kBaapara ABCD, mpoxomut npsimas CK, He nexamas B IUIOCKOCTH

KBaJiparta.
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a) Jlokaxxure, uto CK u AD ckpenuBaromuecs.

6) YUemy pasen yron mexay CK u AD. Yron CBK pasen 45 rpanycos, yron CKB pasen 75
rpaaycoB?

Bapuant 11

1. IIpsimast a mepecekaeT IIOCKOCTh O, IpsiMast b Takke repecekaeT IIOCKOCTH o.. MOryT i a u
b:

a) beITh napamiensHEIMU?

0) ITepecekarbcs?

B) BBITH CKperuBaronmuMucs npsMpiMu?

2. Tpeyroasauk ABC u tpanenus KMNP umeror obmyro cpeantoro nunuio EF, MNJ|EF,
EF|BC.

a) Jlokaxxure, uyro BC|| KP.

0) Haitnure KP u MN, ecnmu BC=24, KP:MN = 8:3.

3. Ilnockocts o mpoxoaut dvepe3 cropoHy AB tpeyronpHuka ABC. Ilpsmas nepecekaer
ctoponbl BC n AC B Toukax M u N coorBerctBeHHO. MC:BC=6:13, NC:AN=6:7.

a) Jlokaxxure, uto MN || a.

0) Haitnure MN, ecmu AC=39.

4. Touka F nexut BHe muiockoctu Tpaneuun ABCD.

a) Jlokaxwure, uto AF u BC ckpemuBaromniuecs.

0) Uemy pasen yron mexny AF u BC, ecnu yron AFD pasen 70 rpamxycos, yron FDA pasen 40
rpagycoB?

IMpakTuyeckasi pa6ora Ne60 «IloaroroBka K KOHTPOJIBHOU padboTE»
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1 IInockoctu o u [} mepeceraiorca no npamoir a. ¥a mrouxn M npoBeneHb
nepneHanKyaapsl MA 1 MB cooTBeTcTBeHHO K ILTocKocTAM o U (. [Ipsa-
Maf a nepecexaeT maockocTe AMB B rouke C. Jlokamure, uro MC 1 a.

2 IlrockoeTw o ¥ B B3aMMHO TEPNEHAWKYNSAPDHBI W TEPECEKAIOTCA O
npamoii a. Ha Ttoukm M nposesesn nepneEAMKynapsl MA u MB
K 3THM IiockocTAM. IIpamMas a mepecekaeT miaockocTe AMB B TOu-
ke C. a) JlokaxmuTe, 4TO 4YeThIpexXyroasHHK ACBM saBnsfercsa mpAMO-
yroibHuKoM. 6) Hafinure pacerosuue or Touku M fo npamMoi a, ecau
AM = m, BM = n.

3 IlnockocTu ¢ m B mepeceraiTcAa MO NPAMOH @ M MEePHEHAUKYJIADPHBI
K IIOCKOCTH Y. JlokakuTe, YTO NpAMadA ¢ NeplHeHIWMKYJADHA K IIoC-
KOCTH 7.

4 O6masa cropoHa AB tpeyroasankoB ABC u ABD pasra 10 cm. IL1ocko-
CTH 3THX TPEYTOJBHHUKOB B3AUMHO mepneHAMKYynApHE. Haitgute CD,
eclH TPeVIOJbHHKH: a) PAaBHOCTOPOHHHe; §) mpAMOYroidbHBIE PaBHO-
OeapeHHBle ¢ rAnoTeHy3oi AB.

3 IIpsmas a He nepneHJUKYJApHA K IUIOCKOCTH of. J[oKayKuTe, 4YTO CV-
mIeCTBYeT ILJIOCKOCTh, NPOXOOHAINAs depes3 NpAMYI d ¥ IepneHAnKY-
NAPHAA K MJOCKOCTH (.

Pemenne

Yepes npoH3BOIBHYID TOYKY M npamol a mposBeaeM NPAMVIO p, nep-
NEeHIUKYJIAPHYIO K IJIOCKOCTH O, ¥ PACCMOTDHM ILIOCKOCTH [, Mpoxo-
AAIMYO uyepe3d mpaMele a U p. [InockocTs [ ABNAeTcA MCKOMOM, TaK
KaK OHa MPOXOJHUT Yepe3 NMPAMYIO d H N0 NPH3HAKY MepOeHAHKYJIAD-
HOCTH JABYX I[JIOCKOCTEH NepHneHAMKYJIADHA K MJOCKOCTH (.

IpakTnyeckas padora Ne61 «Ilimoniaas MOBEpXHOCTH MPU3MBbI, TUPAMHUIBI»
3amanue 1

Haiinute mnuomane TOBEPXHOCTH MHOTOTPAaHHUKA, HM300pPaXEHHOTO Ha pUCYHKE (Bce
JByTPaHHbIE YIJIbI IPSIMBIE).

3amanue 2

Yepe3 CpenHIO JIMHUKO OCHOBAaHUS TPEYrOJAbHOM NpPU3MbI, IIPOBEAEHA IUIOCKOCT,
napajuienbHass 0oxkoBomy peOpy. Haiigure mnomans OOKOBOM MOBEPXHOCTH MPH3MBI, €CIU
IUIOIAAb OOKOBOM MOBEPXHOCTH OTCEUEHHON TPEYroJIbHOM MPU3MBI paBHA 37.

3amanue 3

Haiinure 00beM MHOTOTrpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE IBYTPaHHBIC YIJIbl IPSIMBIE).

R ———
P
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3amanue 4

Haiingute 00beM MHOTOTpaHHHKA, H300PaKEHHOTO HAa PUCYHKE (BCE IBYTPAHHBIC YTIIbI IPSIMBIE).

)
I
)
4 l---q)----

IMpakTuyeckasi padora Ne62 «ILnomnaas MOBEPXHOCTH ITUITHHIPAY»

Puc. 1. llmnmmanpudeckas 6ouka

Mpbl ¢ BaMH 3HaeM, 4TO TaKOE€ IMJIMHApP, MOMpoOyeM HAWTH IJIONIah €r0 IMOBEPXHOCTH.
3auemM HYXKHO pemiath Takyrw 3amady? Hampumep, Hy:)KHO TOHSATH, CKOJIBKO MaTepuayia Mmoiaer
Ha U3TOTOBJICHHE MIJIMHApUYecKoit 6ouku (Cwm. Puc. 1).

Puc. 2. [1Tuzanckas Oains

Nnu ckonmbko Kupmuued TMOHAMOOUTCS, YTOOBI CJIOXKUTh KUPIHYHYIO OamrHio (Bpoje
[Tuzanckoi, Toabko poBHYH0)? (CM. Puc. 2.)
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Puc. 3. bouka, oOMOTaHHas1 TKaHBIO Puc. 4. Pazpe3annas TkaHb

KoHneuno, u3mMepuTh miomaas 00KOBOW MOBEPXHOCTH IUIHH]IPA MIPOCTO TaK HE MOTYyYUTCS.
Ho npencraBum cebe Bce Ty ke 604Ky, oOMoTaHHYyI0 TKaHbio. (CM. Puc. 3.) Kak Haiitu momians
Kycka TkaHu? Hy KoHeyHO, pa3pe3aB TKaHb U pa3noxkuB ee Ha crone! [lomyuutcs
MPSIMOYTOJIBHUK, €r0 IJI0Mmas jgerko HaineM. (Cum. Puc. 4.)

Puc. 5

CnenaeM Tak e ¢ HUIMHAPOM. «Pa3zpexem» ero OOKOBYIO HMOBEpXHOCTH BJIOJNb JHO0OM

o0Opa3yroliei, HarpumMep Adg (Cm. Puc. 5.)

A 2

Puc. 6. PazBepTka 60KOBOI MOBEPXHOCTH

Tenepp  «pa3moraem»  OOKOBYKHD  IOBEpPXHOCTb  Ha  IulockocTh.  Ilomywaem

r r

NIPSIMOYTOJIBHUK ‘41‘423231, rae Ay 4 OJlHA U Ta € TOYKa Ha LUIUHApE (aHAJIOTUYHO Azy 42
). (Cm. Puc. 6.)

Taxoi IpAMOYTOJIbHUK Ha3bIBAETCS pa3BEPTKON OOKOBOI MOBEPXHOCTH LIMIMHIPA.
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Puc. 7. PazBepTka O0KOBOI MOBEPXHOCTH

Uto MBI 3HaEM Mo ATOT NpsIMOYroiabHUK? Ero cropona A4, paBHa BBICOTE IIWIMHAPA (BEIb
A A,
oOpasymolias paBHa BbicoTe). Jlpyras cropoHa 1“1 paBHa JUIMHE OKPY)KHOCTH OCHOBaHWHsI, TO
ectp 2R (Cm. Puc. 7.)

ZnRh Wrtak, S:in= Enﬂh’ R

3HAuUUT, IUIOIIAJL HPSAMOYIOJbHUKA paBHA rae " — paumyc

OCHOBAaHM HUJIMHIApPA, h — BBICOTA.

Inomanb MoTHON MOBEPXHOCTH MUJIHHAPA

Hapsiny ¢ momazpio OOKOBOM TMOBEPXHOCTH MOXHO HaWTH W IUIOMIAAbL TOJHOM
noBepxHocTU. [list 3TOro K riomaay OOKOBOW IMOBEPXHOCTH HAAO0 MPUOABHUTH IUIOMIAN

R TERZ

ocHoBaHuil. Ho kajk;10e OCHOBaHUE — 3TO KPYT pajuyca -, 4bs IUIOHIalb o popmysie paBHa

OxoHYaTEIbLHO, UMEEM:

S _=5_+2nR:=2nR(R+h
L b T =TT mR( }, rie R_ paauyc OCHOBaHMsI MJIMH]IPA, h_ BBICOTA.

IIpumeps! 3a1a4 HA IPUMeHEHHE BbIBEIEHHBIX (hOPMY.JI

Puc. 8. Unmoctpauus k npumepy 1

5

IIpumep 1. Ilnomans GOKOBOHM MOBEPXHOCTH LMJIMHApa paBHa ~. HaiiTu ruiomanb oceBoro

ceyenus muauHApa. (Cm. Puc. 8.)

— — Spe=Spm =
Sen= ETERh’ a S ZRh. Spaunt o B =
98
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Puc. 9. Unmoctpauus k npumepy 2

5

OtBerT: ™.

Ilpumep 2. Bricora nmnmHapa Ha 12 cM Oojble ero paguyca, a IUIOIAAb ITOJHOM

OBEPXHOCTH paBHa 2997 CM° Hajiry paanyc ocHoBaHMs 1 BbicoTy. (CM. Puc. 9.)

Pewenue. [To Gpopmyine nmeem: 2nR(R +h) = 288w R(R +h) = 144.

ITo ycnoswuro, h=R+12 e

R(2R+12) = 144; R*+6R —-T72 = 0;

K=6
R=—12

Tak Kak pajnyc nooxutesen, o & — 0¢Mi =18 ¢

OTBGTIR =6c; h =18 cM

IIpakTnyeckas padora Ne63 «Ilimomaab 60K0OBOW M MOJHOH MOBEPXHOCTH KOHYCA»

1. Paguyc ocHOBaHUsI KOHYcCa paBeH 3, BbicoTa paBHa 4. HaiinquTe mioniaas

MOJTHOM MOBEPXHOCTH KOHYCA, €r0 00BEM.

2.0ceBoe ceueHne KOHYca paBHOCTOPOHHUHM TPEYTOJIBHUK CO CTOpOHOU 10cMm.

Haiitu rutomaas 60KOBO# 1 MOJIHOM MOBEpXHOCTH KOHYca. O0beM KoHYca.

3.JlnaroHajib 0CEBOTO CEUCHHMS UIIMHIpa paBHA 48. YT0J MEXKIy 3TOM

JMaroHanbio U odpasytomet paseH 300. Haiinure paguyc nuianHapa, ero BhICOTY,

TJI0MA I OOKOBOM M MOJTHOU MMOBEPXHOCTEH U 0OBEM.

4.Ilycte V, r 1 h cOOTBETCTBEHHO 00BEM, PaNyC U BhICOTa HWIMHApa. Haliaure:

a) V, ecnu =272 cM, h=3 cm; 0) 1, ecmu V=120 cm3, h=3,6 cm; B) h, ecu r=h,

V=8mn cm3

IIpakTnyeckas padbora Ne64 « BoruncijieHue miomaau MOBEPXHOCTH TeJl BPAlleHUL.)
Bapuanr 1
1. OGpa3yromniasi KOHyca paBHa 8 CM M HaKJIOHEHa K IUIOCKOCTH OCHOBaHMS 1moj yriiom 30°.
Haiiaure nonHyro NoBEpXHOCTh KOHYCA.
2. bokoBasg MOBEPXHOCTh KOHYCa paBHA S, a paauyc ocHoBaHusa — R. Haliqute nimuHy xopmabl
OCHOBaHMS, KOTOpasi BU/IHA U3 BEPIIUHBI KOHYCA O] YTJIOM Q.
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3. Paguycel ocHOBaHMil yceueHHOTo KOHYyca paBHBI 3 U 6 cM. Haiimute O0OKOBYIO TOBEPXHOCTD
KOHYCa, €CJIM €r0 BbICOTA paBHA 4 CM.

Bapuanr 2

1. Bricota koHyca paBHa 3 CM M COCTaBJsIeT ¢ oOpasyromieit yron 60°. Haitaure mosiHyro
IIOBEPXHOCTh KOHYCA.

2. BokoBass moBepXHOCTh KOHyca paBHa S, a oOpasywomas — l. Haligute nmuHy Xopmbl
OCHOBAHUs, KOTOpasi BU/IHA U3 LIEHTPAa OCHOBAHUS MO YIJIOM (.

3. Paguyc Gounbliiero OCHOBaHUS YCEUEHHOTO KOHYCa paBeH 7 CM, a ero BeIcOTa U o0pa3ymolas
paBHBI 3 1 5 cM coOTBeTCTBeHHO. HalimuTe OOKOBYIO MOBEPXHOCTH KOHYCA.

IIpakTnueckas padora Ne65 «O0bemM npu3Mbl, HHJIMHAPA, MMPAMU/bI, KOHYCA W IIApa»

Jlerko WM CJIOXXHO BBIYMCIHATH O0O0BeMbl? [loka MBI ymMeeM HaXxOIUTh JHUIIb OOBEMBI
napajuleJienune/oB, UWJIMHAPOB U IPHU3M, MO3TOMY 3a7aya BBIYHCICHUS OOBEMOB Ka)KeTcs
JIOBOJIBHO JIETKOW. JleficTBUTENBHO, U (POPMYIIBI JOKA3BIBAIUCH O€3 TPy, U BHIYMCICHUS OBLIH
HE CIUIIKOM rpomMo3akuMu. CoOCTBEHHO, hopMyia Al HaX0XKJIEHUSI 00beMa MPSIMOYTOJIBHOTO
napajulesenuIea U3BeCTHA e1e ¢ Ha4aJIbHON LIKOJIBI.

Wnes Obula OTHOCHTENBHO MpocTa. Mbl BBeIM 00beM Kyba, depe3 HEero Hamum o0beM
IPSMOYTOJIBHOTO TapajuIeNenuIesia, 0 CyTH, «pa30uB» ero Ha KyOWKH, OTCIO/Ia NPUILIH K
npu3MaM, a OT HUX — K IuinHApaMm. Ho B cityuae mupamMuibl 1 KOHyca «pa3OUTh» UX Ha KyOUKH
HE MOJTyYUTCH.

Xots npeBHHE rpeku mpoboBanu. B V Beke 10 H. 3. TpedyeckuM MareMaTHKOM J[eMOKpUTOM
OBUIO BBICKA3aHO MPEATOJIOKEHHE, YTO 00BEM MUPAMUIBI PABEH TPETH 00bEeMa MPU3MBI C TEM
K€ OCHOBaHUEM U TOM K€ BBICOTOU. J[0Ka3aTh 3TO HE CMOT HM OH, HU MOJYYMBIIUNA MO3JHEE TOT
ke pesyiabrar EBxima.  Bmpodem, panHas QopMmyna  TOATBEp)KIANach IMPAKTUKOW —
NEHCTBUTENBHO, MBI MOXEM H3MEpPUTh O0bEeM JH000W KOHKPETHOW MNUpaMHIbl C JH000MH
CTENEeHbI0 TOYHOCTH. Hampumep, ecnu B34Th MUPAMHUJIIKY M 3aIlOJHUTH €€ 4eM-HUOyab (BOJOM,
MIECKOM), a MOTOM BBIYHCIUTH 00BEM TOrO, YeM MbI 3aloyIHAIU. BrnpodeMm, ydeHble U 1o ceit
JIeHb MBITAIOTCS pa30UTh NPU3MY Ha TPU PAaBHBIX MUPAMUIBI, YTO JOKa3ajo Obl popMyIty.

IIpakTuuyeckas padora Ne66-67. KomOuHanys MHOTOTPaHHUKOB U TEJI BpAILCHUSI.

1. Paamycwl ocHOBaHUI yceueHHOro KoHyca 3 M u 6 M, BeicoTa 4 M. Halinure
00pa3yromyro.

2. [Jwuametp mapa 25 cM. Ha ero noBepxHOCTH JJaHbl TOYKa A U OKPY>KHOCTb, BCE€ TOUKU
KOTOpPOH ynmaseHsl (1o mpsiMoi) oT A Ha 15 cm. Haitaute paguyc 3Toit OKpY>KHOCTH.

3. Beicora nunuHapa 6 cMm, paanyc ocHoBaHuA 5 cM. HaiiauTe nomanb ceyeHus,
MPOBEJCHHOTO MapaljIesIbHO OCHU IIMJIMHPA HA PACCTOSIHUU 4 CM OT Hee.

4. BeicoTa nunuHapa 8 AM, paanyc ocHoBaHuA 5 aMm. [{unuHap nepeceyeH mioCKOCThIO Tak,
YTO B CEUCHUHU MOJTyumiIics KBajpat. Haiiiure paccTosiHEE OT 3TOTO CEYEHHS 10 OCH.

5. Bsicora nmnunapa 2 M. Paguyc ocHoBanust 7 M. B 3TOT uIMHIp HAKJIOHHO BIMCAH
KBaJparT TaK, YTO BCE BEPIIMHBI €T0 JIEKAT Ha OKPYKHOCTAX OCHOBaHMU. Haiinure
CTOPOHY KBaJipaTa.

6. Pamgmyc ocHoBanus KoHyca 3 M, BeicoTa 4 M. HaiinuTte obpasyromryto L

7. Obpa3yromiast koHyca | HakJIOHeHa K MTOCKOCTH OCHOBaHUs o yriiom 30°. Haiinure
BBICOTY.

8. IlpaBuibHas n-yroipHas Mpu3Ma BIHcaHa B miap paauyca R. Pebpo ocHoBaHMS pU3MBbI
paBHoO a. Haiinure BbicOoTy npu3Msl npu: 1) n = 3;

100



2)n=4;3)n=6.

O0bem NUpPaMUIbI M YCEYEHHOM MUPAMMIbI

B wamm JHHU (bopMyJIa JaBHO JOKa3aHa. n CACJIaHO 3TO C IMOMOIIIBIO MHTCIPAJIOB. HOMHI/IM,

b
V=[" S(x)dx 5(x)
qTo o rae — 9TO Iiomaab CCUCHUA (bI/Il"ypBI IIJIOCKOCTBIO,
MEePIEeHANKYJISIPHON HEKOTOPOH OCH, KOTOPYIO MBI ITPOBEJIH.

2

C moMomipI0 3TOTO METO/a BhIBEIEM 00beM mupamuabl. Haunem ¢ oObeMa TpeyroJbHOU
MUPAMHU/IBI.

0ABC O

v
Paccmotpum nupamuny — BepuInMHa), 0003HaUUM ee 00beM uepe3 = ; MIIoIab ee

(

OCHOBaHUS Sasc = 5; ee BhICOTa OH= h (cm. Puc. 1).

0

0AEBC

Puc. 1. Ilupamua

ox OH M
IIpoBenem och ', COBIAJAIOIIYIO C JIYy4OM . PaccMOTpUM NpPOM3BOJIBHYIO TOUKY — Ha

. A,B,C,
9TOW OCH BHYTPH MUpamMuabl. Yepe3 3Ty TOUKY MPOBEAEM CEUCHUE

v=[stdx  sG)

, IEPIICHIUKYIIIPHOE

A;B,Cy

Hame ocu. IloMHUM, YTO

TJIONIAb CCUCHUS (cm. Puc. 2).

Bripazum, yemy paBHO S(x}
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Puc. 2. IlpoBeaennsie och ox MEPIEeHIUKYIIPHOE OCH CEYCHHE 4181Cy
3 AA,B,C,~AABC. A,B,C, ABC
aMeTuM, 4TO : M3 TOTO, YTO TUIOCKOCTH U HepIEHINKYIISPHBI
0X A,C, | AC B,C,||BC _A,B, |l AB
ocHu ', CIeAyeT, UTO TUIOCKOCTH MapaiesibHbl, a 3HAUUT, , u .

T AA,0C,~AAOC AB,0C,~ABOC AA,0B,~AAOB
orja IOJIy4yaercs, 4To , u

46 06 _BiG _ 45 _ g,
yro AC oc BC AR

, OTKyJla CJIEIYyeT,

(o TpeTreMy mpu3HaKy moaoous) (cm. Puc. 3).

Puc. 3. [TonoOHbIE TPEyTrOILHUKH

Haiinem, yemy paBeH k03 GUIIUEHT 1TOA00US k

AAHO _AA MO k
Paccmotpum u . OHm 1momobHBI Cc TeM ke KodpduimeHTom T, T.
0c, _ 04y _ 04; _ OM _ o
oc 04 04  oH OH = h, MH = x
K. , @ 3HAYuT, . W3 ycrnoBus U IyCTh ,
OM _ h=x _
OM =h—x o n
TOorga . [Tomyuaem, yTo .
F34,E, C, = |2 slx) _ (h-x)? 5( ] _ mlh-x)*
FL4EC s m o T T
Y4auteIBasi, 4TO , TOJTy4aeM ;
OKOHYATEIRHO,

R R S(h—x)* R (x—R)® (x—nr)% |h 5-RrE Sh
V=fu5{x]dx=fDde=5fu = dx—h)=5"- =|:|_(_ ):_

3z D

1
) V==-5-h
Wtak, Mbl JO0Ka3a1H, YTO 00BEM TPEYTOJbHON MUPaMUIbI 3 .

Ocranoce BbIBeCTH (HOpMYIy A IMPOU3BOJIBHOM NUpaMuibl. ODTO JelaeTcs IpocTo:
pa3buBaeM MpPOU3BOJIBHYIO TUPAMHy Ha TpeyroibHble (cM. Puc. 4).
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£

Puc. 4. PazOuenue npou3BOIbHON MUPAMHJIBI HA TPEYTOJIbHBIC

Torna
% =W

oI

1 1
+ IL"Irz THOHP. = 10:-1. +% = E h ’ {Slu-cu. + SZD-L‘H-} = Eh ) Srl'p-nnl-"-

TP.ITH.

HTaK, OKOHYATCJIbHO, TCOPEMaA, KOTOPYIKO MbI OOKa3aJIv: 00BeM nmupaMuabl paBEH TPCTU

i
V==5-h
MIPOU3BEACHUS TIOIIAAN €€ OCHOBAHMS M BBICOTHI 3

B xauectBe ciencTBUS MOXKHO I[OKaBaTB U (opMyITy Ui BBIYUCICHUS 00BbeMa yCeUeHHOU

10y V emp. = h(s +./5,5, +52)

nupamuael (M. Puc. TI€ — BbICOTA YCEUECHHOU

5 5 o
nupamMubl, 2 -1 ¥ 2 — [JI0IIa 1 €€ OCHOBAHMIA.

S

1
--f'r

Puc. 10. Yceuennas nupamuga

Joka3aTenbcTBO (0€3 HHTErpaJia)

1
H:mp. =-5-h
JlokaxeM, 4To 3 Kak U B IepBOM JI0Ka3aTelbCTBE, MbI JIOKaxkeM (GopMyny s

TPEYroJbHOW MUPAaMUJIbI, @ KaK OHA 00001IaeTcst 10 MPOU3BOIBHOM, BBI YK€ 3HACTE.

I S5ABC 5 AABC
yCThb — TpeyroJjibHasi MUPaMUJa, - — BEpIINHA, — ocHoBaHue (cM. Puc. 5).
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B

Puc. 5. SABC _ TpeyroJibHasi nupaMmuaa

JIomoTHUM 3Ty HpaMHLy 1O IPU3MBI C TEM YK€ OCHOBAaHUEM U BBICOTOI (cM. Puc. 6).

Puc. 6. [Ipu3ma ABCSB Gy

3 , . SABC SBCB, SCC,B
Ta IIpyU3Ma COCTaBJICHA U3 TPEX MHUPAMH/: JaHHOU B n

1 (cm. Puc. 7).

Puc. 7. Ilpusma u3 Tpex nupamu
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Pet&Bompdfdy Facxonnyro  nupamumy ABCS UpaMUIY BCSE, 3ameruMm, urdBy

HUX ASRg® tpeyronpHukm, o0pa3oBaBIIMecs NpU NPEBEICHUU AMAaroHadd B
napajieaorpaMMe hy, =BgicoThl, NpOBEIEHHBIE W3 TOYKM HA KAKIYyID M3 OTHUX
MIJIOCKOCTEH, COBITAIal0T (cm. Puc. 8).
&
S
C
A
B
ASB,B

Puc. 8. Bricora, mpoBeieHHas K IJIOCKOCTH

ABC5 EBECSEB;
Pa3 y nmpamun n paBHBI  BBICOTBI M  OCHOBaHHUsS, TO paBHBI H

Vascs = Veesa,

00BEMBI (cmemyeT u3 paBeHCTBA 00bEMOB PABHOBEIUKUX TEM).

SCCyB, 5c331, 1o Vsce.m, = Vscmzi, T

AHaJOrM4YHO €CIIM PacCMOTPETh IMHUPaMHJIbI
ACC,B, = AB,BC B,C
K. (KaK TpeyroJbHHUKH, 00pa30BaBIINECs MPH MPOBEICHUH TUATOHAIH B

BB,C,C s
). BBICOTBI, MPOBCACHHBIE K3 TOYKM Ha KaXAYIO HW3 OTHUX
hy=h

napauiejorpaMmme

IJIOCKOCTEM, COBMAal0T 2 (cM. Puc. 9). To ectb miiomaan OCHOBAaHUU U BBHICOTHI PaBHBI.

Puc. 9. Beicorta, mpoBeieHHas K IJIOCKOCTH BB, G,C

HOJ’Iy‘II/IHI/I, qTo BCC TpH IMUpaMH bl UMCIOT OJHMH u TOT XKe

Vece,p, T Vacee, T Vases = 3Vages =35 h

ECC,E EXCEE AEBCK I
i L , TO €CTb ,

00BeEM
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Eh

Vv =—
orkyma “°%% 3 Teopema 1oKasaHa.

O0bem yceyeHHOH MUPaMU/IbI

A,B,C,A,B,C 5,5,

Wrak, nycTb y yCEUYEHHON INHMPAMMUJIBI 2 OCHOBAaHMS MMEIOT IUIOLIAIU ;
h o o
BBICOTA — . JIOCTpOUM 3Ty yCEUEHHYIO MUPaMUIy A0 OOBIYHOM mupamusl. IlycTs = — BepiumnHa
M, M
nupamuibl. OMyCTHUM BBICOTY, OHAa IEpecedyeT OCHOBAaHUS B TOUKAaX 1M~ 2 COOTBETCTBEHHO.

[lycts OM; ==x (cm. Puc. 11).

Puc. 11. MnmrocTpanus K ycioBUIO

k= [

A4, B, G ~AA, B, C U KOIPPUIUEHT MOA0OHS . (000CHOBBIBAJIOCH

3aMeTHM, 4YTO
paHHee).

Torna oueBHIHO, YTO 0OBEM YCEUEHHOW MUPAMHUIBI PAaBEH Pa3HOCTH OOBEMOB OOJBIION
HUpaMUIBI U MaJIOH, TO €CTh:

1 1
V=Vou5c ~Voanc ™= 551(3‘ +h) - 552 T

o X
OcTanoce HaliTH .

A,M, |5,
AA,B,C;~AA,B,C AzM; 4=
13 Toro, uro L 11 I717% nonywaem ¢ ¢ (B cumiy TOrO 4YTO 3TO
COOTBETCTBYIOIIME OTPE3KH TIOAO0OHBIX (PUTYP, UM IUIOMIAIH HAM U3BECTHBI).

OM, _ h+x

Si.
AOM,A,~AOM, A 5

M., x o

. 0
C nmpyroii CTOpOHHI, 1 (ObLIO BBIBEIICHO paHEe), TOTIa

5, LWEN

i e h=x [Z—x x=="
3HauuT, (At x)/Sy=x 51; = : N

OKOHYATENIBHO,
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v=§(51.(h+%)_52.%5_)=

o e e CRTRARE LCUNCEREN

B cui1y (popmysibl pa3HOCTH KyOoB. UTO 1 TpeOoBaoch J10Ka3aTh.
IIpumep 1

3akpenuM BbIBeIEHHYIO (hopMyTy 00beMa MUPaMUIbI IPUMEPOM.

Uemy paBeH 00beM v MPaBUJILHON TPEYroabHOW MUPAMUIbI SABC, ecnu AB = E’, AS = 4?
(Cwm. Puc. 12.)
5
Puc. 12. UnmocTparius K 3agaye
V=21S-h
Pewenue. Kax MbI 3HaeM, 3

[Tockonbky B OCHOBAaHMHM JISKHT TMPAaBWIbHBIA  TpeyroiabHuk (cM. Puc. 13),

=3
TO 4 4 .

C

Puc. 13. IIpaBunbHbIi TPEYTroJIbHUK B OCHOBAaHUU
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. S50 A50A 5SA=14
H%/IECM BBICOTY ~ ~ U3 MPSMOYTOJIBHOIO TpCYFOJII)HI/IK'ﬁT . FI/E[QTQHSEI@: 23 a

KaTeT  — paJuycC OMHMCAHHOW OKPYXHOCTH, KOTOPBIi paBeH  , TO €CTh (cm.
Puc. 14).

ASOA

Puc. 14. Croponsl

— 2 _ 2 — _ —
Otcroga no teopeme Iludaropa S0 = VSA? — 04 =16 - 12 = 2 A 3HAYUT, 00BEM

paBeH

V=>9V3-2=63

5\5

Orger:
O0beM KOHYCA M YCEUEHHOI0 KOHYCa

V =1nR2h=21sh R
Teopema. OO6wvem konyca (cMm. Puc. 15) paBen 3 3, tme” — pamuyc

h
OCHOBAHUA KOHYCa, — €TI0 BbICOTA.

Puc. 15. Konyc

@opmyna ans BBYHCICHHS OOBEMa KOHYyca B TOYHOCTH COBIAJAeT C AaHAJOTHYHOU
bopmynoil ans nmuUpaMuabl, TaK Kak KOHYC — 3TO, IO CYTH, U €CThb HHUpPaMHUAa, TOJIbKO B
OCHOBAHMUU JIEKHUT «OECKOHEYHOYTOJIBHHUK» — OKPYKHOCTB (cM. Puc. 16).

108



Puc. 16. MHOTOyroJIbHUK, CTPEMSIIIUICS K OKPYKHOCTH

Ecmu noACTaBUTh B (bOpMy'J'Iy o0beMa nmupaMuJbl 1iomiagb OCHOBaHHA KOHYCaA, TO €CTb

_1 Z
V==-wR"h
MJI0IIA/h KpyTra, TO Mbl M IPUXOIUM K popmyiie 3 .

JlokaspiBaercss ke (QopMmyna s KOHyca aOCONIOTHO — aHaJOTHMYHO — MUPaMUJEC.
PaccmarpuBaercst Takast e OCh, OTMEYAETCS TOYHO TAaKOE K€ MOoJ00He, a Jayblie OepeTcs TOT
ke camblil mHTEerpan (cM. Puc. 17).

Puc. 17. Unnroctpanus yist 10Ka3aTenbCTBa (hOPMYJIBI

AHAIIOTUYHBIM ~ BBITJISIAUT W CIEACTBHE IPO  YCeUeHHbIH KoHyc (cm.  Puc.
1 1 2 2
Vyew = 3h(Sy + /5.5, +5,) = -mh(R} + RyR, + R]).
18): JlokazaTenbCcTBO a0COJIIOTHO
AQHAJIOTMYHO TOMY, 4TO OBLIO MPUBEICHO I YCEUSHHOM MUPAMHUIBI.

Puc. 18. Yceuennas nupamuia

IIpakTuuyeckas padora Ne 68. Pemenue 3a1a4 Ha mpuMeHeHnEe (GOPMYIT BEIUMCIEHUS 00bEMOB
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Samanue 1.

JlnameTp ocHOBaHMS KOHYca paBeH 12, a mmHa obpasyromeit — 10. Haiinute 06bem KoHyca.

v
B otBeTe 3anumnure —.
TT

Pemenue:

V= % mirh
r=6h=8V=c-m628=96n
Orser: 96.

3amanue 2.

Pe6pa mnpsmoyrompHOTO mapamienenunena paBael 4, 5 uw 8. Haiigute 00BeM

napaujiejacnuiicaa.

V=a-b-c— dopmynac5 ksacca
V=4-5-8=160
OtBeT:160

3amanue 3.

10 .
Pannyc ocHOBaHMs HUIMHpA paBeH 4, BEICOTA —- Haiigure 06beM nuIMHIpA.
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V = ntréh
10
V=m-4%-— =160
T
OtBeT:160
3amaunue 4.

B ocHOBaHuUM TpeyroabHOM NUPAMUJIBI JIEKUT MPSIMOYTOJIbHBIN TPEYrOJbHUK C KaTeTaMu 4

u 3. Haiinure o0beM nmupaMuibl, €ciii €€ BhICOTa paBHA 9.

3ananue 5.
O0bem konyca paBen 12. [lapamienbHO OCHOBAHHIO KOHYCa NMPOBEACHO CEUCHHE, AesInee

BBICOTY KOHYCa I10IT10JIaM. Haﬁ,Z[PITC 00BEM OTCEYECHHOTO KOHYCa.

[
P il
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Croco0 1.

o o r h
JIunetinbie pazmepsl 00JbIIOTO KOHYca ' U h. JInHelHbIe pa3Mepbl MAJICHBKOTO KOHYCa Su5

gnrz =12 gﬁ;'g=vm
[Tpeobpazyem:
nr? = 36 inrz =V,
[ToncraBum:

1

7 36 =V,

V,=15

OtBeT:1,5 - cnoxHO
Croco0 2.

ITonckaska:

[Tpu M3MeHeHnn BceX JMHEWHBIX pa3MepoB Tena B k pas, 00beM 3TOro Teja M3MEHsETCs B
k3 pas.

k=2 k*=8V==2=15

OtBeT:1,5

JlaHHBIN IpUEM peleHus 3a1a4 He TpeOyeT 3HaHus popMyIibl 00beMa KOHyca.

3ananue 6.

Konnueckast BopoHka 00beMOM 16 JIUTPOB MOJIHOCTBIO 3aMI0JIHEHA KUAKOCThIO. 113 BOpOHKH
BbIUEPIIAIN YACTh JKUAKOCTH, IIPU ITOM €€ YPOBEHb CHHU3HJICS 10 IOJIOBUHBI BHICOTHI BOPOHKH.

CKOJIBKO JINTPOB KUAKOCTU Bbluepnanu?

_le_
=5 =

Haiinem CKOJBKO JIMTPOB KUAKOCTH BbIUEPIIAJIN:
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16-2=14
Otsert: 14

3amanue 7.

1 o
B COCy B BUJC KOHYCA HAJIUTA KUJIKOCTb 10 Z BBICOTEI. OOBEM HATUTON KUJIKOCTU paBCH

5. CKOJBKO JKUJIKOCTH HYKHO JIOJUTh, YTOOBI HATIOJTHUTH COCY/] TIOBEPXY?

k=4 k3=64 V=64-5=320

HaliieM CKOJBKO JKHIKOCTH HY)KHO JIOJIUTh, YTOOBI HAIOJIHUTH COCY/] IOBEPXY:
320-5=315
OtBet:315

3amanue 8.
O0Bvém mpsMoyrompHOro mapamienenunena paseH 108. Uemy Oyner paBeH 00bEM

napaieNenunena, eciiv Kax10e ero pedpo yMeHbIIUTh B TP paza?

k=3 k3=27 V—108—4
= = =57 =
OtBeT: 4
3amanne 9.

O0bém mwmmHIpa paBeH 30. Uemy paBeH 00bEéM KOHyca C TakKMM >X€ OCHOBAaHHMEM U
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BEICOTOMH?

Tloxcka3ska:

1
Ecnu nunuHap u KOHyC UMEIOT 00111ee OCHOBaHHUE U BBICOTY, TO Vi = EVH

1
Vi ==-30 = 10
k™3

Otset:10

3amanue 10.

O0BéM koHyca paBeH 25. Uemy paBeH 00BEM IUIMHAPA C TAaKHUM XE OCHOBAaHUEM H

BBICOTOM?

OtBeT:75

IIpakTnyeckas padora Ne68 «IIpocreiiire 3a1auu B KOOpAMHATAX»

Samanue 1.

CocraBuTth ypaBHeHue chepsl paauyca R =5 ¢ meHTpom B Hagasie KOOpAWHAT.

3amanue 2.

Hammucarp ypaBHenue cdepsl ¢ nieaTpoMm B touke C (2; —3; 5) u paguycom, paBHBIM 6.

3aganue 3.
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Haiitu nentp u paguyc chepst (x + 4)* + (y — 3)*+ z* =100.

3aganue 4

. Jlokazarb, 4TO ypaBHEHUE x>+ y2 +z —2x+ 4y—6z+ 5 = 0 gBugercs ypaBHEHHUEM
ctepsl.

3amanue 5

Hanumure ypaBHeHue npsiMoit npoxosiieit uepes nBe nannubie Touku C(2;5) u D(5;2)

IpakTnyeckas padora Ne69 «Pemienue 3a1a4 ¢ HTOMOIIBIO KOOPIUHATY

3ananue 1
Ha ocu OxOx HaiiTu TOYKY, PaBHOYIAJICHHYIO oT
touek A(2;—4;5)A(2;—4;5) u B(—3;2;7)B(—3;2;7).
3amanue 2
Haiitu xocunyc yria mexny Bekropamu ABAB u ACAC.
A=(—4;4;4),B=(3;1;0),C=(—1;0;6).
3amanue 3
Kowmmianapus! 1 BekTopa a,b,ca,b,c?
a=(—3;2;1),b=(3;1;2),c=(3;—1:4)
3aganue 4
3anaHbl 1Ba BEKTOpa B pocTpaHcTBe. HaiiTu: a) ux cymmy; 0) uX pa3HOCTh; KOCUHYC yria
MEXIy HUMH; B) BX BeKTopHOE npousBeaeHue. a=(0;1;1),b=(—2;0;1).
3aganue 5
Haiitu panr u 6a3uc cuCTeMbl BEKTOPOB, IIEPEUTH K HOBOMY 0a3ucy. 3amucarb pas3yiosKeHUs
BEKTOPOB 0 HalIEHHBIM Oa3ucam.
3amanue 6
Kom1ianapHsl 11 BekTopa?
a =(—3;2;1),b =(3;1;2),c =(3;—1;4).

IIpakTuyeckas padora Ne70 «Permienne 3a71a4 ¢ MOMOIIBIO KOOPIUHAT
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1 [Hanw tpeyroasausu ABC, A,B,C, u ase touku O u P mpocTpaHCTBA.

—, — — —. — —— e — -
WNasectHO, ur0 OA +OP=0A,, OB + OP =0B,, OC + OP =0C,. [loka-
JMUTEe, YTO CTOPOHBI TpeyroabHuka A, B,C, cooTBeTCTBEHHO paBHbI
H napajje/isHBEL cTOpoHaM TpeyroasHuxa ABC.

2 Tlpm raxkux 3HaueHHax k B papeHcTBe @ = kb, rae b # 0, BeKTOpPLI @ ¥ b:

a) KO/UIMHeapHbI; 0) cOHANpAaBJIEHBLI; B) NPOTHBOIOJIOMKHO HAaOpaBie-
HBEI; T') ABJIAKTCA NPOTHUBOINOIOMKHEIMH?

3 Ywucna k u [ He pasHEI ApYT APYTY. JloKasKuTe, 9TO ecJH BEKTOPHL 4 + kb

U a+[b He KONTHHEEapHBI, TO: a) BEKTODPHl 4 u b He KOJLIMHEADHBI;

6) BEeKTOpHI 4 + kb ua+1,b He KONNHHEADHBI OPH JIOOBIX HEPaBHBIX

uucaax k, u [,.
4 Tourm A,, B, u C, — cepeannnl cropor BC, AC u AB TpeyroabHHKa
ABC, Touka 0 — npom3BoJMLHAA TOYKA NpocTpancTsa. [Jokamure, uro

J— — —a g — - ——
OA, +0B, +0C, =0A + OB + OC.
5 Orpeskn, coeJHHAIIHE CEepeJHHLEl NPOTHBONOMOMXHEIX CTOPOH YeThbl-

pexyroasauka ABCD, nepecekarorcs B Touke M. Touxka O — npomuas-
BOJTBHAA TOUKAa NpocTpaHCTBa. [[OKa)KHTe, YTO CIPABeAJIHEO PaBeHCTBO

Oﬁ:i{ﬂ?+£+@-+ﬂ_ﬁl

6 JTuaronanu napannenorpamma ABCD nepecerarrca B Tourke O. Jloka-
WHUTEe, UTO 418 J060# Toukn M mpocTpaHCTBa cOpaBe B0 HePABEH-
crBo MO < 4l(ﬂm + MB + MC + MD).

7 Tpu touxkm M, N u P ne:xar Ha ogHOH npamoil, a Touxka O He JeXHT
Ha 2TOM npaMoii. BeipasuTe BEeKTOP CTF yepes BEKTOPBI ('ﬁ? " CI’G , ecau:
a) ﬁﬁ == EM_ﬁ; ) ﬁ = —% P.?_\;;- B) M_Pr= k- Mﬁ: rae k — gasHOe 4HCNO.

IIpakTnueckas padora Ne71 «IloBTopeHne n3y4eHHOro»
1. Haiitu yros Mexay BEKTOpPaMHU.

2. Haiinure yron ACB B tpeyronsHuke ABC.
3. Haiitu yrusl, cocTaBisieMble BEKTOPOM C KOOPIAMHATHBIMU OCSIMH.

Bapwuanr 1.
1.2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.u B(9; -1;4).
Bapwuanr 2.
1. 2. A(6;-1;2); B(8;-2;4) u C(-3;9;0).
3. u B(-2;3;5).
Bapuanr 3.
1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3.u B (-8; -2;3).
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Bapuanr 4.

1.2. A(7; -3;1); B(5:4;-2) u C(0;1;-5).
3.uB (4;-1;2).

Bapuanr 5.

1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).
3.uB (2:4; -1).

Bapuanr 6.

1. 2. A(2; -3;5); B(0;1;7) u C(4;-3;6).
3.uB(-3; -1;4).

Bapuanr 7.

1.2. A(11; -1;5); B(10;0;4) u C(3;6;9).
3.u B (-6; -2;4).

Bapuanr 8.

1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).
3. u B(5;9;2).

BapuanT 9.

1. 2. A(0;1;2); B(-2; 0;-1) u C(-3;-2;5).
3. u B(-3;5;8).

Bapuanrt 10.

1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).
3. u B(1;6;0).

Bapuanr 11.

1.2. A(2;-3;4); B(3:4;5) u C(-1;-2;0).
3. u B(5;0;10).

BapuanT 12.

1.2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).
3. u B(8;4;0).

IIpakTyeckas padora Ne72 «IloBTopeHHE N3YyUEHHOTO»

1 BapuaHT 2 BapuaHT 3 BapuaHT

3amanue Ne 1 Samanue Ne 1 3amanue Ne 1

Ha CTOpPOHE BC Ha cropone HK pomba B napasiesorpaMme
napajuienaorpamma ABCI | MHKC B3sta Touka E Tak, | ABCJl Touka K — cepeauna
B3sATa TOoukKa K Tak, 4ro 4TO AB, Ttouka P - cepenuna BC.

BK : KC =1 : 4. KE : HE=1 : 6. Beipasure | Boipazute Bexktoper AC, B/,
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Beipasute Bektopel AC, BK,
CK, AK, KJ[ uepe3 AB=pnu
AJl = k. Beipazute AS, ecnu
Touka S — cepennna KJI.

3amanue No 2

B paBHOOEIPEHHON
Tpaneuuu OCTPbIE yIiibl PABHbI
450, MCHBIIIEE  OCHOBaHHE
paBHO 5 cM, a paccrosiHue
MEXIy OCHOBaHUSIMU 4 CM.

Haiinnre Oosbliee OCHOBaHUE

N CPCAHIOKO JIMHUIO TPaICuum.

Bektopel CH, KE, HE, CE,
EM uyepes CK =p u CM = q.
Bripazute CJI, ecnu Touka /]
— cepequna ME.

3ananue No 2

B paBHOOEIPEHHOM

Tpanncunuu OCTpPBIC

yTJIIBI
paBHBI 60°, Goxbast CTOpOHA
paaa 10 cM, a Oonbliee
ocHoBaHue 15 cm. Haiigute
MEHbIIIee OCHOBaHUE U

CPCAHIOIO JIMHHUIO TpallCliun

AK, CP, CO, AP wuepes
BekTOpbl AB = a, AJ[ = B.

3amanue Ne 2

B C
1
A K Ji|
ABCJ1 — Tparneunus,
BC| AL

CI = 6 cm, yron /I paBeH
30",

BC=4cwm.

Haiinure CPEIHION

JIMHUIO Tparcuuu.

Cnmcok 3a1a4 VIl CAMOCTOATEJIBHOI0 PELICHH S
1. BBIACHUTH, KAKMM YUCIIOM (pallMOHAIbHBIM WJIM UPPALMOHAIBHBIM) SBIISETCS

uncloBOE 3HaueHue BeIpaxennus: 1) (V8 — 3)(3 + 2v/2);
3) (v/50 + 4V2)V/Z;

3v3);

2) (V27 - 2)(2 -

2. HaiiTu aOCOMOTHYIO MOTPEIIHOCTh pubamxkenus 0,55 uncna 5/8
3. 3anummMre YMCIo B CTAaHAAPTHOM BUJE. YKAKUTE €T0 MPSIOK U OKPYTIIUTE

MaHTHCCY JI0 THICSIYHBIX. 1) 735274;

2) 32465103;

3) 6,0054;

5 1 5 1
. P Sy I
4. HaiizuTe 3HaYEHNE BHIPAKEHHUS: (23 3332 3)\/6

5. Beruucnure: 0,216

0,097 -0,027°
6. Boruuciure: 2°-277 + 27322 +1,25.

7. Haiinute 3Ha4eHUE BbIPaKEHUS: (

L NG
x’-x’
\/;‘3/x1\]

npu x = 0,0625

8. Pemmtsh ypaBHeHUS: 1) (x - 2)x +3)=0; 2) (x—l x+4:0,

9. HaiinuTe KopeHb ypaBHeHUS: 1) (%)’“3 =64,

2) ()% =49,

10. C kako# MpOLIEHTHOM CTaBKOH HEOOXOMMO BIIOKUTH IEHBIU B OaHK, €CIIi yepe3
2 roaa BKJIAAYUK Xo4eT noiyduth 120000 pyO6iaeit mpu nepBoHaYaIbHOM B3HOCE

100000 py6ueit?

11. BBIYHCIIHTB, HCHIONB3YS ONpEeIeHHE i CBONCTBA TorapudmoB: 5085 16 —

1 110g11 12

12. Petiute ypaBHEeHHE: log(sz —7x+6)—10g(x—2) Ilog, X

13. Haiigute 3Hauenue Bripaxenus 1) 3tg45° — v/3ctg60° + 4sin30°
14. loxaszaTp ToxaectBo cos*a — sin*a = cos?a — sina
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cosozzi 3—7[<05<27z cosﬂz—2

15. BEIYMCIUTD cos( o + f) » €CIIH 13 y , 13y
3z

T<a<—
2

16.IIpeoOpa3oBarh B MPOU3BEACHHE sin 18 ’ + sin 20 °

T T
17. YOpocTuTh BEIpaKEHHE Co{g - aj +cos(a+ g)

18. Berunciurs 1)COS31§ +Sln21(9 + tg4-2(9, 2) SinBTﬂ-—COS“Tﬂ-—f- CtgllTﬂ- .

19. PeminTh ypaBHEHHE, PA3JI0KUB HA MHOKHUTENH €r0 JIEBYIO YACTh sin x —sin 3x = 0

20. PemnTh HepaBeHCTBO 1) COSX 2 —E ;2) sin2x >%

. 3 2
21. Beluncaure 2arcsi Y + arctg(— 1)+ arccosT

22. PemuTh ypaBHEHHE Sin (% — gj \/5

2

o x 1
23. HaiiTu Bce pellcHHs] yPaBHEHHs Ha 3aJJAHHOM OTPE3KE COS 3" [-67:67]
24. Haiitu o6nacTh ornpenesneHus 1 001acTh 3HaUCHUH KaXa0i u3 GyHKImii 1)
/4
y=2c0 x—g ;2) y=2+

25. HaliguTe TOYKM MakCUMyMa U MUHUMYMa (DYHKIIMH €€ MAaKCUMYMbl 1 MUHUMYMBI
y=-x"+6x-8
26. BeIsicHUTSD, SBIISICTCS JIM, YSTHOM, HCUSTHOM WJIN HE ABJISICTCSI HU YETHOM, HU

. X .
HEYEeTHOH (PyHKIUS: 1)y=x3—5+s1nx;2) y = x%+cos 3x5

27. CKONbKO pa3iMyHbIX ABYX3HAYHBIX YMCEN C Pa3HBIMU HU(PaAMH MOKHO
COCTaBUTh, UCTIONB3YS UGPEL: 1) 1 1 5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;
6)0,2,3,4u6?

28. AIMMHHUCTpAIs TopoJia pernia nepeuMeHoBartsb 3 ynuisl. K Beioopy Obuin
npeyioxkeHsl 7 Ha3BaHUM. CKOJBKUMHU CIIOCOOaMH MOTYT OBbITh IEPEMMEHOBAHbI 3TH
3 ynuisi?

29. CKOJIBKUMH CITOCOOaMH MOXKHO Pa3MECTHTh 6 Pa3IUYHBIX aBTOMOOUIIEH B CeMU
OJIHOMECTHBIX OOKcax?

30. B mara3us noctynuio 30 XOJ0AUIBHUKOB, IIATh U3 KOTOPBIX UMEIOT 3aBOJICKOM
nedexrt. CaydaitHpIM 00pa3oM BRIOMPAIOT OJIMH XOJIOJMIBHHUK. KakoBa BEpOSTHOCTH
TOTO, 4TO OH Oyzer 6e3 nedexra?

31. KakoBa BEepOSTHOCTb TOTO, YTO B YETHIPEX CIAHHBIX KapTax OyAeT OIUH Ty3 H
OJIMH KOPOJIb?

32. HaiiTu: a) MaTeMaTH4eCKOe OKUIaHKE, 0) TUCTIEPCHUIO, B) CpEHEE
KBaJIpaTHYECKOE OTKJIOHEHHE AUCKPETHOM ciiyyaliHOM BeMUYUHBI X 110 U3BECTHOMY
3aKOHY €€ pacHpe/IesIeHs, 33 JaHHOMY Ta0JIHYHO:

X 8 4 6 5

PJ]1021]051]021]0,1
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33. Cymma GeckoHEeuHO yObIBaroIeil reoMeTpuideckoi mporpeccuu pasHa 150.
Haiitu by, ecniu q = 1/3

34. Beruuciuth npoussoanyto Gynkuun (12 — 7x)3 - (x3 — 2x)*

35. C momoIpi0 IpOU3BOTHON HAWIUTE TPOMEKYTKH BO3PACTAHUS M YOBIBAaHUS
dymkmmm: f(x) =x" — 8x” + 3.

36. CocTaBbTe ypaBHEHHUE KacaTeIbHOU K rpaduKy QYHKIMH Y = X + X* B TOUKe ¢
abcruccoit x0 = 1.

37. Haittu muiomaas GUrypsl, orpaHuueHHON TpadukoM GyHKIIUA Y=COSX, OChIO

y
OX ¥ npsAMbIMH X = —CHX =T

2x+3 2
38. HaiiquTe nepBooOpa3Hyto f (X) =5 +4x

39. Pemnts ypaBHenue x* — 5x3 + 8x2 —5x +1 =10
3y+1 _ 2X — 5,
4 —6%3Y4+2=0.
41.Pemmte ypaBHenne:V2x — x2 + 8 + Va2 —4x =+/—x —2+1
Vx
X2-8x+7 = x%2-8x+7
43. M300pa3uTe paccTOSIHUE M YTOJI MEKIY CKPEUIMBAIOIIUMUCS TUArOHAISIMH

napasuleJIbHBIX TpaHeil Kyoa.

44.B xyoe ABCDA B,C D, naiitu yron mexny npssmeiMu A ;D u DJE , tne E -
cepenuna pedopa CC,

45. lana npsimasi ¥ iBe TOUkd A u B, pacrosnoxeHHbIe 0 OAHY CTOPOHY OT Heg.
Haiinure Ha npsamoii Takyto Touky C, yTo6s!I TpeyroinbHuk ABC nMen HauMeHbIIHid
epUMETP.

46. Haiinure o0beM MUIUHAPA C BBICOTOM, paBHOM 5 CM, €ClIH TUaroHaib OCEBOTO
CEUeHHUs UWIMHJIpa 00pasyeT ¢ MIIOCKOCThI0 OCHOBaHUA yroi 45 rpaaycos.
47.11lnomane ceueHus mapa IIOCKOCThIO, IPOBEAEHHOMN Uepe3 KOHELl JuaMeTpa MoJ
yriioM 60° K HEMy, paBHa 75Hcm?. Haiiaure miommas MOBEPXHOCTH I1apa.

48. Haiimure imameTp mapa, 006beM KOTOPOTO PaBeH 367 CM.

49. CTopoHbI TpEyrojbHUKA paBHbI 12¢M 1 9 cM, a yroy MexXay HUMU 30°. naittu
MJIOLIAIb TPEYTOJbHUKA

50. Hanmucate ypaBHeHHE cdepsl ¢ 1ieHTpoM B Touke C (2; —3; 5) u paguycom,
paBHBIM 6.

40. Pemuth cucTeMy ypaBHEHHI {

42.PeliuTb HEPABEHCTBO

IIpoBepka BBHINOJHEHMS KOHTPOJIbHBIX padoT. KoHTponbHas pabora mpoOBOIUTCS C
LENbI0 PEe3yJIbTaTOB OOYYEHMsI U TMOCIEIYIOIIEro aHau3a TUIUYHBIX OIIMOOK M 3aTpyAHEHUN
o0yJaromuxcst B KOHLE M3Y4YEHUsI TeMbl Win paszaena. CorinacHo KajleHJapHO-TEMAaTHYECKOMY
IUTaHY IMCUUIUIMHBI IPEIyCMOTPEHO MPOBEACHUE CIEIYIOMNX KOHTPOIbHBIX padoT:
e  KonrponbHas pabota Nel o pazneny «Anredpa»
e  KontpoabHas padorta Ne2 mo pazaeny «OCHOBBI TPUTOHOMETPHI
e  KontponbHas padota Ne3 mo pazaeny «DyHKIHH, UX CBOHCTBA U TpauKm»
e  KontpoasHas padorta Ned o pazaeny «KomOuHaTOpHKay
e  KoutponbHas pabota Ne5 no pazneny «1eMeHTbl TEOPUU BEPOATHOCTEH U CTATUCTUKI
e  KontponbHas padorta Ne6 o teme «IIpon3BoaHas U ee IPUMEHEHUE)»
Kontpoinbnas pabota Ne7 o teme «HTErpan u ero npuMeHeHne»
KontponbHast padota Ne§ mo pasneny «YpaBHEHUSI 1 HEPABEHCTBA
KontponsHast padota Ne9 o pazneny «lIpsiMmble U IIIOCKOCTH B IPOCTPAHCTBE
KonTtponshas padora Ne 10 o pazneny « MHOTOTpaHHUKH U KPYTJIBIE TEIa»

KonTpoabHas padora Nel
Bapuanm 1
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N kW

4 .BBIYUCIATH

. 41
3anumuTe Yncia B BUJIe OECKOHEUHBIX MEPUOTTICCKUX JPOOCI: % 30
3anucaTh B BUJIe OOBIKHOBEHHOM JIPOOU OECKOHEUHYIO NECITHUHYIO po0b: 1,(7);
-5,3(23).

1.1
Brruucnenue: (g)z

Bsrunciute: (2V2)°
Bouncinure: V54 - V4
Yl

IIpencraBpre B BUJIE CTENIEHEN C pALlMOHAIIBHBIM ITOKA3aTENIEM

X
HaiinuTe 3HaUYeHUE BBIpAKCHHIA Va2 +V16b2 + 4b mpu a = - 2000, b =- 3000

1 (1)2 4 2 1)
Pacnosnioxwute 4ncia B OPsIKE BO3pACTaHHS 3 ; 3 ;9 3 34; 3

x-16  x%5+4

Yuopoctute BEIpaKeHHE ———— | ———
p p x+x05+1 " x15-1

Y HalAWTE ero 3HayeHue npu x = 2,25

Bapuanm 2
3anumuTe Yncia B BUJIe OECKOHEUHBIX MEPUOTTICCKUX JPOOC: % , 185
3anucaTh B BUJIe OOBIKHOBEHHOM JIPOOU OECKOHEUHYIO IECITHUHYIO Ipo0b: 4,(8);
-2,6(93).
Beruucnure: 810000%
Borunciure: (-3v2)*

Boruncnute: V144 - /9

HpeI[CTaBBTe B BUJAC CTEIICHEN ¢ PadrOHAJIbHBIM ITOKA3aTCJIEM

X
Haiinute 3HaueHue BeIpaXXKeHUN V 9a2+V/bh2+3a npu a = - 100, b =- 2000

3 2 4
PacronouTe yncia B nopsake Bospactanus 2 45 2; 5; 23;2°3

x—9 x5 +3

YupocTture BEIpaKeHHE ———: ———
p b x—x05+1" xL5+1

Y HallAUTE ero 3HayeHue npu x = 6,25

Bapuanm Ne 1

1. BeluuciauTh 10g3 8l
2.BBIYucauTh 10g169 13
3.BeauciuTh 1% 1(&9

1g125
g5

5.BbI4uCanTH 10g6 12—10g6 3+10g6 9

6.Berunciuts 2log, 6+ log, 375— log, 35

7. BeruuciuTh 10g3 2—10g3 2- 10g2 6-|—10g3 6
8.BerauciuTh 1g7(10g7 15 +10g7 4_10g7 6)
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2 10g0'3 442
)

9. Beruucnurh
10 . Pemmute ypaBuenne logs(7 — x) = 2.
11. Haiigure KOpeHb ypaBHEHUS logs(x — 1) = logs(2x — 3).

12. Haiinute KOpeHb ypaBHEHUS 2 logszx — 7logsx+ 3 =0.

13. HaiinguTte KOpeHb ypaBHEHUS log3(7 —x) =logz(1—x) +1

14. Haiiute KOpeHb ypaBHEHUS 2log,(3x — 5) =log, (15 —x)
Bapuanm Ne2

1.Beruncnuts 10g5 125
2.BBIuncauTh 10g25 S

3.BeIuuciuTh 10g3 10g4 4
1g256
lg4

4 .BEIUUCIUTD

5.Berauciuts log, 6 +log, 4+ log, %

6.Bbrancauth 210g6 27 —10g6 81—210g6 I8

7.Beranciuts 2log, 8+ log, f—g— log, 25

lg3(log, 25—log, 2+log; 8)

logo 2+ logsé

8.Berunciuts

9.Berauciauts 9
10. Pemmmre ypaBHeHHE loge(—3+x) =1
11.Pemure ypaBHEeHHE loge(x + 17) = loge(2x + 7)

12. Pemute ypaBHeHHE log,(3x+ 8) =log,(3—x) +1

13. Pemute ypaBHEHHE log32x —3logzx+2=0
14. Pemnre ypaBHEHME loge(18 — x) = 4logse 2

Bapuanm Ne3

1.Beraucnuts log, %

2 .Beraucnuth 10g81 9
3.BbIuuciiuTh logz 10g4 256
1g32
g2

4 .BBIYUCIUTH

5.Beranciuts log, 5+log, 25+ log, %

6.Berancnuthb logz 10—10g2 5+10g2 8
7.Bbraucnute 210g7 32—1% 256—210g7 14
lg2(log, 75—log, 15-+log, 20)

8.Berynciurte

9 Boruncauts: 419829 4+ 9
10. Pemmmre ypaBuenue log,(—5 —x) = 3
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11. Pemute ypaBuenue log,,(4x —9) = log;- X

12. Pemute ypaBHEHHE 2 log62x + 5loggx+2 =0.
13. Pemute ypaBHeHHE log,s(2x — 1) —logex =0
14. PemnTe ypaBHEHHE 1110816+ = .

Bapuanm Ned

1 .Beraucnuts  log L
25

2.Beruucinuth 1Oglzl 11

3.Beruncants 10g5 10g32 2
1g27
lg3
5. Boncmars 10g10+log, S0-log, 4
6.Beraucauth 10g2 8—10g2 3+10g2 12

4 .BEIUUCIUTD

7.Beranciuts 3log, 4+ log, 1—2— log, 15

8.BbrunciauTh 1g4(10g4 35 +10g4 2—10g4 7)

9.BBIYMCIIUTS 2510853~ 1082527

10. Pemure ypaBHeHME log,(6 —x) =5

11. Haiinute KopeHb ypaBHEHUS log,(x + 3) =log,(3x — 15)
12. Pemmute ypaBHEHHE logs x = —logp (14 — x)

13. Pemure ypaBHeHHE loge(x +17) = loge(2x + 7)
14 Pemnre ypaBHEHUE 3log,*x — 7log,x+2 =10

KonTpoabHast padora Ne2

1 eapuanm
1. a) mepeBecTH rpaaychl B paguaHsbl: 155 °, 55 ° ;
2r &
0) mepeBecTy paMaHbl B IPaIyCh ERTE

2. Haiigure ctg o , ecin sina = ? U 0, JIEKHT BO 2 YETBEPTH.

3. Boiuucnure:

@) /3sin 60 ° + cos 60 ° sin 30 °—1g 45 crg 135 ° + cig 90 ° s

Vs . /4
0) cos——x/Esm—+x/§tg—~ B) sin(—w—ﬂ)+2sin lcosl
6 4 3 6 12 12

4. Pemite ypaBHEHUE: /2 sin 3x —1 =0 .

. Pemmre ypaBHEHHE: 2 cos > x — 3cos x — 2 = 0

6. YpocTuTe BhIpakeHue:
(1-cosa)(1+cosa)

9]

: a # m,n e z;
sin”(—cr) ’

cos(h + a] ~2sin(z—a)
B) 2

sin(a + 7)

0)cos(a—fp)—2sinasinf
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F) sin( 37 +a)+cos( # —a)—sin( —a) + cos( —a).
7. Pemite ypaBHEHHUE: cos 3x cos Sx = sin 3xsin 5x

2 eapuanm

1. a) mepeBecTH rpaaychl B paiuaHel: 175 °, 75 °

2r &
0) rmepeBecTH paJraHbl B TPayChl RTE

2. Haiitu tg  , ecm COSQ = 3 U 0L JIEXKUT B 3 YETBEPTH.

3. Beruuciure:
@) sin 30 ° + /6 cos 45 °sin 60 ° — 1g 30 *cig 150 © + cig 45 °;

) cos T~ asin 1 Vg L. ) 4sint 120 ~2c0600 +/27g660.

4. PennTe ypaBHEHHE: 2 cos 3x — /2 = 0 -

5. Pemnre ypaBHEHHME: 2 sin 2 x — 3sin x — 2 = 0
6. YIIpoCcTUTE BBIPAKEHUE:

2) (I-cosa)(1+cosa)

- , Q # Th,n € z,
sSin o

6) sin( 27 + a)+cos( 7 + @)+ sin( —a ) + cos( —a ).
g)cos( @ — f)—cos( a + f);
2) sin(—a) + cos(r + @)

1+2 cos(% —a)cos(—a)

. . 1
7. Pemmte ypaBHEHUE: sin 6x cos x + €os 6xsin x = )

3 eapuanm

1. a) mepeBecTH rpaaychl B paguaHbl: 195 °, 95 °

3z 2x
0) rmepeBecTH paJraHbl B TPaayChl CRITE

b

15

2. Hanipure ctg o , ecnu sing = T U Ol JICKHUT BO 2 YETBEPTH.

3. Briuucnure:

2) V2si8 —coS8 0 sin6( +cratSrgl 38 —1e0;

257 . T
0) sin%+ ZCOS%—ﬁctg%, B) COS(—TJ—ZSIHECOSE.

4. Pemute ypaBHeHuUE: 2sin 3x —1=0.

2
5. Pemnte ypaBHEHUe: 2tg X —3tgx—2=0.
6. YpocTuTe BhIpakeHue:
a) (I-sina)(1+sina)

T
, A F—+ N E z;
cosa 2

6) sin( 7 + @)+ cos( 27 +a) —sin( —a) — cos( —a ).
g)sin(l @ + f)+sin( a — B);
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sin(%[ +a)+sin2z + @)

2cos(a)sin(—a) +1
7. Pemnre ypaBHEHUE: sin 2x cos x + cos 2xsin x = 1

4 eapuanm

1. a) mepeBecTH rpaaychl B paguaHbl: 145 ° , 15

St o«
0) mepeBecTH paauaHbl B IPayChl ? -

5

2. Halitu tg o , eciim COSQ = EY U 0L JIEKUT B 3 YETBEPTH.

3. Briuucnure:

@) cos 60 ° — /6 cos 30 ° sin 45° 4 ctg 30 *1g 150 © —tg 45 °;

0) sin % ++/2 cos 377[ - \/gctg % B) 2sin870 +\/1_2C0§7d —tg2 60 .

4. Pemnte ypaBHeHUe: 2cos3x—1=10.

5. Pemnre ypaBHEHUE: 2 t,é x—3ctgx-2=0,
6. YIpocTUTE BBIPAKEHUE:

(1-sina)(1+sine) P
s a4 F E-i- m,n e Z.

cos’ (—a)
6) sin(l 7z —a)+cos( 37 —a) +sin( —a) + cos( —a).
cos’ x—sin’ x
B) — <
sin2x
r) sin(a—f)—sin(a+p)
7. Pemre ypaBHEHHUE: sin 3x cos Sx — cos 3xsin 5x = 0,5

KonTtpoabHnas padora Ne3
Bapuanm 1

1. Ilo rpaduky QpyHKIMH OTBETHTE HAa BOMPOCHL:
1) KaxoBbI mpoMeXyTKH BO3pacTaHUs (PYHKITHH?
2) KakoBbl IpoMeXyTKH yOBIBaHUS (DYHKINHN?

3) HazoBute TOuKM MakcuMyMa W MUHUMyMa (byHKIuU. Kakve 3HaueHus mpuHUMAaeT (QYHKIUS B STHX
TO4Kax?

4) KakoBbl HanOoJIbIIee U HAUMEHBIIIEE 3HAYSHUS 3THX QYHKINN Ha oTpeske [-2; 2]?

5) B xakux Toukax ()yHKIIHsI HE SBISICTCS HENPEPHIBHOM U KAKOBBI 3HAUCHUS (PYHKIIUU B 3TUX TOUYKAX?
6) Ha kakux mpomexyTkax (GyHKLIHUSI HEpepbIBHA?

7) O®yHKIHA, H300pakeHHAs Ha TpaduKe, SIBISETCS YeTHOW WU HEUETHOM ?

)
3

2
1

Ry

-5/-4 -3 -2/-1/0] . 1.2.3 4.5

3
2. JIokaXuTe 4eTHOCTh (HEUETHOCTh) pyHKIMHU: a) )V =X —3x ; 0)y=

1-x*
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3
3. Uccnenyiite GyHKIHIO U IOCTPOHTE ee Tpaduk ) = (x —2) -1

4. Haiinure o0macTs onpezenenus GyHkuun: y =—,—.
cos” x
5. Haitnure obnacth 3HaueHUH QyHKIUU: y = 2cos xtgx -

X
6. B ozHOIi crcTeMe KOOPAMHAT CXEMATHYECKHU TIOCTpoiiTe rpaduku Gpyrkuuii ¥ =log, x n y= (Zj
4

2-3x
7. Pemuth ypaBHEHHE: a) [%} =25, 0) 4 +2*-20 =0.

Bapuanum 2
1. o rpaduky QyHKIMH OTBETHTE Ha BOMPOCHL:
1) KakoBbl mpoMeKyTKH BO3pacTaHusi PyHKIHH?
2) KakoBbI MpOMEXKYTKH YOBIBAaHHS (QYHKITAH?
3) HazoBute TOukM MakcUMyMma U MUHHMyMa (GyHKUWH. Kakue 3Ha4eHus] IpUHUMAET (PyHKIHSA B STHX
TOYKaX?
4) KakoBbI HanOoJIbIIee U HAUMEHBIIIEE 3HAYSHUS 3THX QYHKINN Ha oTpeske [-2; 2]?
5) B xakux Toukax (yHKIHS HE SBISIETCA HEMPEPHIBHOW M KAaKOBBI 3HAYEHUS (DYHKIINH B 3TUX TOUKAX?
6) Ha kakux mpomexyTkax (GyHKLHUSI HEpepbIBHA?
7) O@yHKIHA, H300paKeHHAs Ha TpaduKe, SIBISETCS YeTHOW W HEYeTHOM ?

7
2
U

-6.|-6,/-4,-3.-21-1_10 1 21-3-1-475 6 x;
-1

4(.2
. JIokaxuTe 4eTHOCTh (HEUeTHOCTh) QyHKIMU: a) V=X (x +2); 0) Y=

[\

¥ +2
2

4
. Uccnenyiite ¢pyHKIMIO U HOCTpOiTE ee rpadux ) =4—(x +2) )
1

1+2sin2x
. Haiinure o61acTs 3HaYeHUH QyHKIUH: ) = 2 + 3 cos 5x

98]

4. Haitnute o6nacTh onpeeneHust QyHKIUU: Y =

W

_Nx
6. B oiHO# crCTeMe KOOPIMHAT CXEMATHIECKH MOCTPOiiTe rpaguku GpyHKIMH § = jog , x © Y = 4"

2x-3
. Pemutp ypaBHeHue: a) 0,1 * :10, 6)9*-7.3"-18 = 0.

-

KonTtpouabsnas pabora Ned
Bapuanm 1

1. B smuke nexar 20 mapukos, 12 u3 KoTopsix yepHble. KakoBa BEpOATHOCTH BBITAIIUTh

Hayraj:
a) YEpHBII mapuk?
0) Tpu YEepHBIX IIAPUKA 32 OJUH pa3?

2. Jlana BBIOOpKa pe3ysIbTaTOB BHEIIHETO OICHUBAHUS 110 MATEMaTHKE HECKOJIBKHUX YEJIOBEK (B
b6amax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocTaBuTh TaOIHILy
pacripeiesieHus 3JIeMEHTOB BEIOOPKH MO YaCTOTAaM M OTHOCHTENIBHBIM YacToTaM. HaliTi
MOJly, MeIUaHy, cpeHee 3HaueHue BbIOOPKU. [I0CTpOUTh MOJIUIOH YacTOT.

3. B kopoOke jexaT KapTOYKH, Ha KOTOpbIX 3anucanbl 0ykBbl cioBa OCHOBATEJIBHOCTD.
KakoBa BeposITHOCTh TOTO, YTO Ha HayTaJl B3sATON KapTouke OyzaeT 3anucana Oyksa: a) O; 0)
coryacHast OykBa?
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4. Haitnure A U Bu A N B, eciiu A={2;3;7}, B={5;7;3}

B xopoOxe nexar 4 ronyObIx, 3 KpacHBIX, 9 3eJeHbIX U 6 XKeNThIX mapukoB. Kakosa

BEPOSATHOCTH TOTO, YTO BHIOPAHHBIN MApUK OyIeT HE 3eTCHBIN?

6. KakoBa BeposiTHOCTH TOT0, YTO IIPH MOAOPACHIBAHUYU UTPAJIbHOI KOCTHU BhINAJIET He OoJiee
TpeX OYKOB?

7. Ha mecstu kapToukax 3amucaHbl HaTypalibHble yrciia oT 1 1o 10. Hayraa 6epyt nBe U3 HuX.
KakoBa BeposTHOCTB TOT'0, YTO MOJIYJIb PA3HOCTH YUCEJ HAa KapTOUYKax paBeH 37

8. Pemuts ypaBHenue: C 2 =153

e

Bapuanm 2

1. B Baze nexar 15 koH]eT, IATh U3 KOTOPHIX MIOKONaAHbIe. KakoBa BEpOATHOCTH BBITAIUTh
Hayraj: a) MOKOoJaaHy KoHpeTy? 0) TpHu IMOKOoJa HbIe KOH(ETHI 32 OJIUH pa3?

2. Jlana BBIOOpKA KOTMYECTBA HOBOPOKICHHBIX B TOPOie A Ha MPOTSHKEHUU HECKOIBKHX JTHEH:
56,45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu mony, Meauany, CpeiHee 3HaUCHUE BEIOOPKH.
ITocTponTh MOJIUTOH YaCTOT.

3. B kopoOke nexat 30 kapTodek, Ha KOTOpbIX 3anucanbl uncia ot 1 1o 30. Kakosa
BEPOSATHOCTH TOTO, UTO HA HAyTaJl B3STOW KApTOUKE OYJET 3aIMCaHO YHCII0, KOTOPOE: a)
KpaTHO 7; 0) HE KpaTHO HM YUCIY 2, HU YUACTY 3, HU Yuciy 57

4. Haitnute A U Bu A N B, eciiu A={2;3;7}, B={5;7;3}

Maubuuk 3a0bU1 OCHEAHIO U PY ceMU3HAYHOTO HoMepa Tenedona apyra. Kakosa

BEPOSATHOCTH TOTO, YTO OH HaOpaJl BEPHBIN HOMEP.

6. bpocaroT urpaibHyro KOCTh OJMH pa3. KakoBa BepOATHOCTH TOTO, UTO BBINIAAET YHCIIO, HE
MeEHbIIIEe ABYX?

7. Ha xaproukax 3anucanbl uncia ot 1 go 12. Hayran 6epyT aBe u3 Hux. KakoBa BEpOsSTHOCTh
TOTO, YTO CyMMa YHCeJ Ha KapTouKax Oyzaer paBHa 12?

8. Pemuts ypaBHeHue: A 2.=20

e

KonTposbHas padora NeS
Bapmuanr 1

Al. Cnyuaiinas BenuuumHa X npuHumana 3Hauvenus: 1, 0, 4, 3, 1, 5, 3, 2, 4, 3. CocraBbTe
TaONMMIly paclpeiesiCcHUs] 3HA4YeHWH CiIydaiHoW BenuyuHbl X 10 dYactotaMm (M) w
otHocutenbHbIM vactotaM (W). IlocTpoiiTe NOJUIrOH OTHOCUTENBHBIX YAaCTOT 3HAYCHUU
BEJIMYUHBI X.

A2. Haiinute Mozly, MeiMaHy, Cpe/iHee M pa3Max BIOOPKHM 3HAUCHHH CITydaifHOW BEIUYHHBI:
a)3,5,6,4,4,5,2,4,3;

6)7,4,6,5,6,7,5,6;

B) 3,5; 3.,8; 4,1; 2,8; 3,7; 4,4; 2,9.

B1. B Tabnuue 3anucansl pazmepsl 00yBu 20 aeBovek [X kmacca:

34 34 35 35 35 36 36 36 36 36

37 37 37 37 57 38 38 39 39 39

HOCTpOI/ITB Ta6JTI/IHBI pacnpeaciCHusd 4aCcTOT U OTHOCHUTCIIBHBIX YaCTOT. HOCTpOI/ITB IIOJINTOH
qacCToOT.
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B2. Otmeuas BpeMs (C TOYHOCTBIO JO MHUHYT), KOTOPOE TOKAapu OpHUrajbl 3aTpaTWid Ha
00paboTKy OJHOM AeTalu, MOJydusid Takou psan manasix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 40, 38. CoctaBuTh TaOMUIBI pACIpENCICHHS MO YacTOTaM |
OTHOCHUTEJILHBIM YacTOTaM 3HAYCHHM CTydailHOW BenwduHbL. Haiinute pa3max, cpennee, MOy U
MeJUaHy JiJIsl JAaHHOTO psjia.

C1. Haiitu nucniepcuro BeiOopku: 23, 29, 25, 26, 22.

Bapuanm 2

Al. Cnyuaiinas BenuunHa X TpuHHMana 3Hadenws: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CocTtaBbTe
TaONMIly pachpeiesiecHUs] 3HA4YeHWH CiydailHOW BenuyuHbl X 10 dYactotaM (M) w
oTHocutenbHbIM yactotaM (W). [locTpoiiTe mONUroH 4acToT 3Ha4YE€HUN BETUYUHBI X.

[TocTpoiiTe MOJUIrOH YacTOT 3HAYEHUN BEINYUHBI X.

A2. HaiinuTe Monly, MeIMaHy, CpeIHEE U pa3Max BBIOOPKH 3HAYCHHUH CIIy9ailHOW BEJIMYUHBI:
a)7,4,6,5,6,7,5,6;

0)3,5,6,4,4,5,2,4,3;

B) 34, 35, 34, 37, 38, 37, 37.

B1. B ta6nuiie 3anucans poct 20 aeBouek [X knacca:

153 153 154 154 154 154 155 155 155 155

155 156 156 157 157 157 158 158 159 160

HOCTpOI/ITB Ta6J'II/IHBI pacnpeaciCHusd 4aCcTOT U OTHOCHUTCIIBHBIX YacCTOT. HOCTpOI/ITB IIOJIMTOH
qacCToOT.

B2. B opranuzanuu BelM €XEIHEBHbIM YYET MOCTYNMUBIIMX B TEUCHHE Mecsia mnucem. B
pe3ynbTaTe MOJIy4rid Takoi psia nanubix: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38,
25, 34, 0, 52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. CocTaBUTh TaOIHIIBI pacpeeICHUs
10 4YaCTOTaM M OTHOCHUTEJIBHBIM YacTOTaM 3HAYCHUM CIlydalHOW BenuuuHbl. Halinure pasmax,
cpenHee, MOAY U MEIMaHy I JaHHOTO psija.

C1. Haiitu nucniepcuro BeiOopku: 23, 29, 25, 26, 22.

KonTpoabHas padora Ne6

Bapuanm 1
1. Haiiti mpon3BoiHyI0 QYHKIIMH
2
3 1 4 3
2) ' 6« m) = (-3 o) (-5x) .
v

2. Haiitu f(Xo)
2 =320, 5=-1L 6 f()=— -3 xy =
Jx 4

3. Haiitu nmpou3BoaHYIO GYHKIUU
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2) x* 4 L1 6) (x+7)-2; p) 213
X 2-3x
4. HaiiTn mpou3BOAHYIO (PYHKITUN

a)ex +SiIDC; 0) COSXlng; B) 32 *1; r) CO&(Z _3)
3 2
5. HaiiTu mpoMeXyTKH BO3pacCTaHUs U YObIBaHUS (DYHKIHH J()=x"=2x"+x+3,

6. Haiitu HanGonpiiee n HauMeHbIllee 3HAYCHUs (PYHKLIUU Jx) =’ =2 +x+3 Ha OTpe3Ke

G

Bapuanm 2
1. Haiiti mpon3BoiHyIO QYHKIIMH
4
= 1 4 5
2) < 6« m) o= (2-5d o) (-2x)
N

2. Haiitu f(Xo)

a) f(x)=v1-5x,x=-3; 6) f(x)=4\/;+%,x0=é.
X

3. Haiitu npoun3BogHy0 QyHKIIUH

a) X~ 113 6) (x—6)-x; gy 2X*3
X 3-2x

4. HaiiTu mpou3BOAHYIO (PYHKITUN
b
a)cosxt+3; 6)Inx - sinx ; B) 2% 1; ) s1r‘x +2).
o 3 2
5. HaiiTu mpoMexyTKH BO3pacTaHus U YObIBaHUS (DYHKIIHH J()=x"—x"—x+2.

3 2
6. Haiitu HamGonpliee n HauMeHbIee 3HAUYCHHS (DYHKIHH J()=xX"-x"—x+2 ua OTpe3Ke
3
-L= .
2
KonTtpoabHnas padora Ne7
Bapuanm 1

1. ITokasate, uto ¢pyHKuMs F(x) — mepBooOpa3Has PyHKIUH f(X) HA BCEW YMCIOBOM MPsIMOI

4
a) F(x) Z%,f(x) =x’;  6) F(x)=§x5,f(x)=2x4.

2. Haiitu Bce mepBooOpa3Hbie JTaHHOU (DYHKITUH

a) 3x’ - 4x?; 6)1—%; B) 2sinx + x?; T) 4e* +x°;
X x
3. st yHKIMU f(Xx) HAUTH IEpBOOOPa3HYI0, TpaduK KOTOPOH MPOXOAMT Yepe3 TOUKy M.
a) f(x) = —%, M(1;-2); 0) f(x) = sin x — cos x, M(%;l) .
X

4. Haiitu miomans KpUBOJIMHEHHON Tpamneunu, OrpaHMueHHON MPSAMBIMU X=a, X=b, TpaduKOM
2
dyrxuun y=f{x) u ocsro Ox: a=0,b=2,f(X)=x"-2x+2,

5. Haiitu momans GUrypsl, orpaHu4eHHON 3aJaHHBIMU JIMHUSMU: y=3x+1 8—x2 ,y=0.
6. Berancnuts miomans Gurypst F, n300pakeHHOM Ha PUCYHKE.
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Bapuanm 2

1. [Tokazate, uto pyHKIMA F(X) — mepBooOpa3Has GyHKIMH f(x) HAa BCeW YUCIOBOM MPSIMOM
6

2) F0)=2¢, f(x)=10¢"; 6) F)=" . f()=2x"

2. Haiitu Bce nmepBooOpa3Hble TaHHOH (YHKIIUU
2

8) 2x' ~s5x5 6) & -2 B) 3eosx -x; D) et~ 24t
X x
3. st dyHKIMU f(Xx) HAUTH IEpBOOOPa3HYIO, TpaduK KOTOPOH MPOXOAMT Yepe3 TOUKy M.
2
a) f(x) = > M(2;-1); 0) f(x) =cos x +sin x, M (7;-2) -
X

4. HaiiTu miomaas KpUBOJUHEHHON Tpameruy, OrpaHMYeHHONW MPSAMBIMU X=a, X=b, rpad)uKoM
2

dyHKuEE y=f{x) 1 ocbro Ox: a=L, b=3,f(X)=x"—4x+35.

5. Haiitu mmomans Gurypsl, OrpaHU4CHHON 3a1aHHBIMH JIMHUSMH: y=>5x +14—X2 s y=0.

6. Beruncnuts minomaas Gurypsl F, n300pakeHHOI Ha PUCYHKE.

v 2
y=—-x+6x-5

KonTposbHas padora Ne§

Bapuanm 1
1. Pemmuts HEPaBEHCTBO:
30x-9 4x—x?
?2 25(x+ 2) b. 2=-<0

2. Pemuts uppanuoHanbHoOe ypaBHeHHE: VX +8 —x+2 =10

3. Pemmth MppanroOHaIbHOE HEPABEHCTBO: VX2 — X —2 > x— 1

4. Pemmutb nokasareiabHOE U JIorapupMUIecKoe ypaBHEHHUE:

a. logs(2x+1)=logz13+1 b. 43X + 2 = 9 % 23X
5. PemmTh nokazaresibHOE HEPABEHCTBO:
x x-2
a. 32%¥*3 < 0,25 b. L1 -[L] =36
' 9 3

Pemute norapupmMuueckoe HepaBeHCTBO:  logs(4x+1) >-1

Pemnth cucremy ypaBHEHU:
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{ 2y —3x =6, b{ X—y=6,
2x +y = log; 135 — log; 5 “x3 —y3 = 126.

Bapuanm 2

. Pemutp HepaBeHCTBO:

1 _ox2
a Xx>— b. Z2X7>0
x—1 10-x

PemmTs HppanuoHanbHoe ypaBHeHne: V2x2 — 4x = Vx2 + 1+ Vx2 — 1
. PemuTh uppannoHagbHOe HEPaBEHCTBO: VX +3 > x + 1

PemmTh nokazatensHOE YpaBHCHHUC!

1
a. 9-81'"¥=p7** b. 477 —7%x2X=14

. Pemmuts mokazarenpHOE HCPABCHCTBO:

a O zozsr 5.3:9-1037+3<0

6. Pemmts norapudmMuyeckoe HepaBeHcTBO: 21g6 — lgx > 31g 2

Pemnth cucremy ypaBHEHU:

. {ZX_Y:L { y2—xy+1=0,
y _ X— .
>z =02 x%2 4+ 2x = —y? — 2y — 1.

27

Bapuanm 3

. Pemute HepaBeHCTBO:

4%x2%+8x—5 _
= 7 7<0 b. Z=DEx47N5()
X+1 4—-X

PelnTh HppaLMOHANEHOE ypaBHeHHe: 4VX + 1 = 2X + 2

. PemmuTh nppanroHaabHOE HEPABEHCTBO: V—x2+6x—5>8—2x
. Pemmth nokaszarenbHOE U JOrapuPMHUECKOE ypaBHEHHUE:

a. 0,3%x71—-0,3%%*=0,7 b. -log7(5-x)=log;2-1

Pemite mokasareinbHOE HEPABCHCTBO:
2x—1 2
a 2X—1+2X22X+1_4 b. 3x +3x<106

Pemute norapudmuueckoe HepaBeHCTBO: 21g6 — Igx > 31g 2

Pemmnth cucremy ypaBHEHU:
{ 2x+y =15, b{?)(x+1)+2(y—2)=20,

x — 3y = log, 144 — log, 9 X+ 2y = 4.
Bapuanm 4
Pemnts HepaBeHCTBO:
a. x+2<— b, 2

. Pemmts uppaiponansHoe ypaBHenue: V6 — 4x — X% = x + 4

. Pemmts uppanmnonansHoe HepaBeHCTBO: V4X —8 > x— 5

. PemmTe nokazarenbHOE ypaBHEHUE:
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a. 2% 4 2%t2 = 20 b. 752.14-7%=5

5. PemuTth moxasaTeabHOE HEPABCHCTBO:
1
o 2os (AF b 84T =627 +120

6. PemmuTh norapudmudeckoe HepaBeHCTBO: logs(4x+1) >-1
7. PemuTh cucTEMy ypaBHEHMI:
{2y—x=6, { X+ 2y = 6,
a _ b. i, 5 2
92Xty = 3273y 3x% — xy + 4y* = 48.

KonTtpouabsnas pabora Ne9
I sapuanm

Nel. OcnoBanue AD tpaneunu ABCD nexuTt B INIOCKOCTH .. Yepe3 Touku B u C npoBeneHBI
napaJelibHble IpsSMble, IEPECEeKAIOIIUE IJIOCKOCTh (f B TOUKaX £ U F COOTBETCTBEHHO.
a) KakoBo B3aumHOe€ noJjio’keHue npsaMbix EF u AB?
0) Uemy paBeH yroin Mexnay npsimeiMu EF u AB, ecnmu £ ABC = 150 ° ? IlosicHUTE OTBET.

Ne2. IIpsimble a U b nexaT B IapajuIeNbHBIX INIOCKOCTAX , U B . MOTYT 1M 3TH NPsIMbIE OBbITh:

a) mapajyieNbHbIMU;  0) CKpEeIIMBAIOIIIMHUCS?
Craenaiite pUCYHOK JUIsl KQXKJI0TO BO3MOYKHOTO CITydasi.

Ne3. Yepes Touky O, nexallyro MEXKAY NapajuIeIbHbIMU IUIOCKOCTSAMH O U g, IPOBEIEHBI
upsamsle [ u m. [Ipamas [ mepecekaer IIOCKOCTU ! U B B TOYKax A; U A, COOTBETCTBEHHO,

npsmas m — B TOo4Ykax B; u B,. Halinure nnuny otrpeska A,B,, ecinu AIBI 2120M,
BO:0OB =3:4.

Ne4, Jlnaronans Kyoa paBHa 6 cm. Haiigure:
a) pedpo kyoa;
0) KOCHUHYC yria MEeXIy JUaroHaJIsIMU KyOa U MJIOCKOCTBIO OJIHOM U3 €ro rpaHel.

NeS. U3 Touku A K TUIOCKOCTH , TpOBeneHbl HakJIoHHBIE AB u AC, 006pa3yomue ¢ MI0CKOCThIO
« paBHble yribl. I3BecTHO, uTO BC = 4B . Haligute yrisl Tpeyronbauka ABC.

11 sapuanm

Nel. Tpeyronsuuku ABC nu ADC nexar B pa3HbIX IUIOCKOCTAX M UMEIOT 001yt cropony AC.
Touxka P — cepeauna ctopoHsl 4D, a K — cepeauna croponsl DC.
a) KakoBo B3aumHoe nosoxxenue npsamoix PK u AB?
0) Uemy paBeH yrosn Mmexnay npsmbiMu PK u AB, ecnu £ABC =40° u £BCA = 80°7?
IlosicHuTE OTBET.

Ne2. IIpsimble a u b nexaT B IEPECEKAIOIINX IUIOCKOCTAX & U B . MOTyT JI 3TH NPsSIMbIE OBITh:

a) mapajyuieIbHBIMU;  0) CKpEITUBAIOIIMMHCS ?
CrhenaiiTe pUCYHOK JUISI KQXKIOTO BO3MOYKHOTO CITydasi.

Ne3. Yepes Touky O, He IeXKallyl0 MEKAY NapajUIeIbHBIMU IIJIOCKOCTAMU O U j , IPOBEACHBI
npsimble [ u m. Ilpsimas [ nepecekaeT INIOCKOCTH (f U B B TOYKax A U A> COOTBETCTBEHHO,
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npsmass m — B To4ykax B; u B,. Halinute nnuny otpeska 4B, ecinu A232 ZISCM,
OB :0B =3:5.
Ne4, OcHoBaHMEM NPSMOYrOJILBHOTO MapajuieJienuIie[a CIYyXUT KBajapaT; JHaroHalb

napajuieenunea paBHa 2\/6 CM, a ero u3MepeHus otHocarcs kak 1:12 Haligure:
a) U3MEpEeHus Napajielenunesa;
0) CHHYC yria MeXy JUaroHajbio MapauleenuIieia U IIOCKOCTHIO €r0 OCHOBAHUS.

NeS. U3 Touku A K IUIOCKOCTH IPOBENEHBI NEpNeHAUKYISAp AQ U 1B€ paBHbIE HAKIIOHHBIE AB 1
AC. N3BectHO, uTO BC = BO . Haiigute yrisl Tpeyroibauka BOC.
KonTpouabsnas padora Nel0
Bapuanm 1
1. OcHoBaHMeM Ui MPSIMOM NMPU3MBI SBJSIETCS paBHOOEApPEHHAsl Tpameuus, JIMHBI OOKOBBIX
CTOPOH KOTOpPOi1 paBHbI MO 13 cm, ocHoBanus 11 cm u 21 cm, miiomaap 1MaroHaJIbHOrO CEYEHUS
npu3Mel paBHa 180 cv’. Haiinnre BBICOTY ITPU3MBL.

A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ynanena or kaxaoi BepmMHBI kBaaparta Ha 10 cw. Haiigute paccrosiHue ot
TOouKM M 10 TUIOCKOCTH KBAIpaTa, €C/If ero CTOpoHa paBHa 62 cm.

A. 8 cm. b.9 cm. B. 10 cm.
3. Uepe3 Touky mepeceueHus auaroHaieii pomd6a ABCD TpoBeIEH K €ro IUIOCKOCTH
neprneHaukymsap MO muao# 12 cm. Jlnaronanu pomba paBHBI 18 cm u 10 cm. Haitnure
JUTMHY OOJIbIIIeH HAKJIIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.
4. I101a/1b OCHOBAHHS [MIHHIPA OTHOCHTCS K IUIOIIAJH OCEBOrO CedeHHs Kak mv3 : 4.
Haiiaure yron mMexy 1naroHaiablo OCEBOrO CEUEHUS LMIMHIPA U MIIOCKOCTHIO OCHOBAHUS.

A. 60°. b. 45°. B. 30°.

5. Beicota konyca paBHa 10 cm. Haiigure miomanps cedeHHs, TPOXOIALIETO Yepe3 BEPIIUHY
KOHYCa M XOpJy OCHOBaHHS, CTATHBAIOIIYIO 1yry B 60°, eciy MiIoCKOCTh cedeHus oOpasyer ¢
MIJIOCKOCTBIO OCHOBaHUs KOHYca yrou 30°.

A. 100 ea’ B. 200 cr”. B. 500 car’.
6. Haiinure oobem kyoa ABCDA B |C Dy, ecniu DE =1 cm, rae E - cepenuna pebpa
AB.

A. \% o', b. six/ﬁ o’ B. 1,5 o',

7. BricoTa munuaapa Ha 12 cm Gonble ero paguyca, a IUIONIAJb IMOJHON TMOBEPXHOCTH
paBHa 288 T ev’. Haiipure paanyc OCHOBAHUS LMJIMHAPA.

A. 6 cm. b.9 cm. B. 16 cm.
8. B nunuHap BhnucaHa mpaBuwibHas —n-yroipHas npusma. Haiitu oTHOmeHue oObeMOB
NPU3MBI U HUWINHAPA, €CIU 1 = 4.

A2, B. 5. B.— .

4 3n

9. OcHoBanuem nupamunabl DABC sBiseTcss NpSAMOYrojbHbIM TpeyroinbHuk ABC, y KOTOpOro
runoTeHy3a AB paBHa 29 cm, kateT AC paBeH 21 cMm. Pebpo DA nepneHauKyISIpHO K TIIIOCKOCTH
ocHoBaHuA U paBHO 20 cM. HaiiguTe rutomaas GOKOBOI MOBEPXHOCTH MTHUPAMHU/IBL.
A. 580 car’. B. 650 e’ B. 790 cr’.
Bapuanm 2
1. JlmaroHanb MpaBUIILHOMN YETHIPEXYTOJIBLHON MIPU3MBI COCTABIISIET ¢ OOKOBOM I'paHbio yrou 30°.

Haiigute 00beM MPU3MBI, €CJIM CTOPOHA OCHOBAHUAY 2 CM.

A.2 M’ B.4cm . B. 5vV2 e’
2. V3 Touku A mpoBeIeHbI K MIOCKOCTH HakIOHHbIE AB 1 AC pnuno# 12 cm u 18 cm. Haiinute
JUTMHBI TIPOSKITUI HAKJIIOHHBIX, €CITU OHa u3 HuX Ha 10 cu GombIne qpyroi.
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A. 14 cmudcm. b.6cmun9 cm. B. 10 cm 1 20 cm.

3. N3 Touku M K miIO0CKOCTH TpoBeleHbl HakJIoOHHble MA u MB pmunoit 10 cm u 17 cm.
Haitngure paccrosiune or Touku M 10 IUIOCKOCTH, €CJIM JUIMHBI MPOEKUUN MPONOPLUOHAIBHBI
guciaaMm 2 u 5.

A. 6 cm. b. 7 cm. B. 8 cm.
4. JluaroHajib OCEBOr0 CEYECHHUs LWIMHIpa paBHA 48 cm. Yron Mexay 3TOH JMaroHabl0 U
oOpa3yromieid nuiuHapa paBeH 60°. Haiinure pannyc numuHapa.

A. 12 cm. B. 12v/3 cm. B. 14 cm.
5. Beicota koHyca paBHa 8 om. Ha xakoMm paccTOSHUM OT BEPIIMHBI KOHYCa HaJ0 MPOBECTH
IUIOCKOCTh, TapajlieIbHYI0 OCHOBAHHIO, YTOOBI IUIONIAJb CEYEHUs OblIa paBHA IIOJIOBHUHE
TUIONIA I OCHOBaHUS?

A.2V3 om. B. 5 om. B. 4v/2 om.
6. Kakoe konmuectBo HeTH (B TOHHAX) BMENIAET LWIMHIAPUYECKAs LIUCTepHA quameTpoM 18 wu
¥ BBICOTO#1 7 M, eclii IIOTHOCTE Hedu 0,85 o/cn’?

A. 1513 m. b. 900 m. B. 2408 m.
7. Hambounpmasi 1uaroHasb MpaBUIBHON MIECTUYTOJIBHON MPU3MBI paBHA 8 cM U COCTaBISIET C
00K0BBIM pedpoM yroia B 30°. Haitnure 00beM nmpu3MbI.

A. 72 en’, B. 64 car’. B. 60 car’.
8. PaBHOOempeHHast Tpamnelus, OCHOBaHUsS KOTOpoil paBHBI 6 cv U 10 cm, a ocTpeiii yroa 60°,
BpAaIlaeTcsi BOKPYT OOJBIIET0 OCHOBaHMS. BBIUMCINTE TUIOMIAh TMOBEPXHOCTH IMOITYYCHHOTO
Tena.

A. 40 e’ B. 40 V3 car’. B. 150 car’.
9. B nunuHap BucaHa nmpaBuiIbHAs n-yrojabHas npusma. Haliaure oTHOIEHHE 00bEMOB IPU3MBI
Y UWIMHAPA, €Clu n = 3.

3v3 T 3T
A —. b. \/: B. —.
am 2 7
Bapuanm 3
1. OcHoBaHue NPsIMOM MPU3MBI - TPEYTOJIBHHUK CO CTOPOHAMH 5 cMm U 3 cmu yriaowm,

paBabM  120°, mexxay HumH. HamOonbinas u3 ruiomaznei OOKOBBIX TpaHed paBHa 35 e’
Haiinure momaas 60KOBOW MOBEPXHOCTH MPU3MBI.

A. 42 eal’. B. 75 en’. B. 108 car’.
2. OcHoBanuneM nupamunbl DABC siasieTcss paBHOOenpeHHBIN TpeyroinbHUK ABC, B KOTOPOM
AB =AC, BC = 6 cm, Boicota AH = 9 cm. U3BectHO Takxke, uro DA = DB = = DC = 13 cm.
HaiinuTe BbICOTY UpamMu/IbI.

A. 12 cm. b. 13 cm. B. 16 cm.
3. Touka M oaMHAKOBO ynajieHa OT BCEX BEPIUMH MPABWIBHOTO TpeyrojibHUKa ABC u OT ero
II0CKOCTH Ha 6 cm. Hailnure pacctosHue OoT TOYKM M 1O BEpLIMH TPEYroJbHUKA, €CJIH €ro

cTopoHa paBHa 8v/3 cu.

A. 8 cm. b. 10 cm. B. 12 cm.
4. Otpe3ok AD mepneHIUKYISIPEH K TUIOCKOCTH paBHOOeApeHHOoro TpeyrojibHuka ABC.
U3BectHo, ut0 AB = AC =5 cm, BC =6 cm, AD = 12 cm. Haligure paccrostHue ot Touku [ 10
otpe3ka bC.

A.65cu.  B.10v/3cem.  B.4V10 cm.
5. HaiiauTe BbICOTY KOHYCa, €CJIM IUIOIIA/lb €0 OCEBOTO CEUYECHHUs paBHa 6 ()]l/lz, a
IJI0IA]Ib OCHOBAHUS paBHA & on’.

A. 6\/£. B.8\/£. B. X
8 6 8

6. luametp JlyHbl cocTaBiser (MpUOIM3UTEIHLHO) YETBEPTYIO YacTh AuaMeTpa 3emuun. Haiinure
oTHOHIeHHE 00beMOB JIyHBI U 3eMITH, CUHTAS UX IIAPAMHU.
1 1 1
A —. b. —. B. -
64 16 8
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7. Haiinmute 00pa3yronlyio yCEYeHHOTO KOHYCa, €CIIU PaJAnyChl OCHOBAaHUI 3emn6cem,a
BBICOTA 4 cMm.

A. 4 cm. B. 5 cm. B. 6,5 cm.
8. PaBHOOempeHHast Tpamnelus, OCHOBaHUS KOTOpoil paBHBI 6 cv U 10 cm, a ocTpseiid yroa 60°,
BpalaeTcsi BOKpyr Oosbiiero ocHoBanus. Haiiiute o0beM Tena BpalieHus.

A. 48w end’. B. 1007+ 6 cx’.  B. 120m car’.

9. OcHoBaHuEM THMpPaMUJIbl SIBISETCS TPEYTOJbHUK cO cTopoHamu 12 cm, 10 cm, 10 cm.
Kaxnas 6okoBasi TIpaHb HAKJIIOHEHA K OCHOBaHMIO oA yrioMm 45°. Haiinure miomans 60KOBOMA
MOBEPXHOCTU UPAMUJBI.

A.48 ent’. B. 48V3 cir’. B. 48V2 car’.
Bapuanm 4

l. OcHoBaHME NPSAMON MPU3MBI — paBHOOEAPEHHBIN TPEYroJbHUK CO CTOPOHOH 6 cm, a
nuaroHaiib 6okoBoit rpanu 10 cu. HaliquTe momaas 60KOBOM MOBEPXHOCTH MPU3MBI.

A.2 e’ B.2V2 e’ B. 4 car’.
2. OcHoBaHHUE NHUPAMUJBI - IPSIMOYTOJIBHUK CO cTopoHamu 6 cu u 8 cm. BpicoTa nupamuast
paBHa 12 cm ¥ MPOXOIUT Yepe3 TOUKY MepecedeHus quaroHaield ocHoBanus. Haliqute 60xoBbIE
pedpa mHpamMHIIBL.

A. 12 cm. b. 13 cm. B.13V2 cm.
3.Uepe3 BepmmmHy B pomba ABCD mpoBeneHa npsmas BM, nepneHAMKYyJIspHas K €ro
mockoctu. Halinure paccTosHue OT TOYKHU M 10 npsMBIX, COIEpXKAIIUX CTOPOHBI

pomba, eciu AB =25 cm, 4 BAD =60°, BM=12,5 cm.

A.12,5cmu 25 cm B.13cm u25cm. B. 12,5 cm u 24 cm.
4. Beolicota nuinHapa paBHa 10 om. Ilnomane ceueHuss MWIMHAPA MIOCKOCTHIO, ApalIeIbHON
OCH IWIMHJIpA U yIaJIeHHOW Ha 9 oM OT Hee, paBHa 240 om ?. Haiimre paauyc UUIMHIpA.

A 15 0m. B. 15,5 om. B. 15V2 om.
5.  Ilmomane oceBoro cedeHuss koHyca paBHa 0,6 em’. Bricora KOHyca paBHa 1.2 cm.
HaiinuTe nuomanb MojHOM MOBEPXHOCTH KOHYcA.

A LS e’ B.0.9V2 1 car’. B. 0,97 car’.
6. HaiimuTe oOpa3yromyo yceueHHOro KoHyca. Eciu paguycsl ocHOBaHMN paBHBI 3 ¢cM | 6 cM,
a BbICOTa paBHa 4 cM.

A.55cm. B.5 cm. B.5V2 o

7. Jl\aroHanb NpsMOYTOJBHOTO Mapajeienunena pasHa 18 cu u cocrasnsger yron B 30° ¢

IUIOCKOCTBIO OOKOBOM rpanu u yron B 45° ¢ GokoBbiM pebpom. Halingure — 00bem
napasuiesenumnena.

A. 7292 e’ B. 729 en’. B. 129vV2 o',

8. PasBepTkoil OOKOBOI IMOBEPXHOCTH KOHYCaA SBJSIETCS CEKTOp ¢ ayrou (. Haitnute [, ecnu
BBICOTA KOHYCa paBHa 4 CM. a pailyC OCHOBaHUS paBeH 3 CM.

A. 230°. B. 250°. B. 216°.

9. CkoNbKO TOHAJOOUTHCS KpPAaCKH, 4YTOOBI TMOKPAaCUTh Oak MHIMHAPUYECKOH (OpPMBI C
JIMaMeTpoM ocHoBaHus 1,5 m u BeicoTOM 3 M, eciu Ha 1 W pacxoayercst 200 & kpacku.

A.1,125 T ke. b.1,5  xa. B. lgnke

OTBeTHI: 1 2 3 4 5 6 7 8 9
Bapuanm 1 | B A A |B |b b |A A B
Bapuanm 2 | b A B |b B |A |A b A
Bapuanm 3 | b A b B |[A |A |b B B
Bapuanm 4 | A B A |A B |b |B B A
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CpoaHas Ta0Mna M0 NpUMeHsieMbIM (pOpMaM M MeTOJaM TeKylIero KOHTPOJIs 1

OlIeHKH Pe3yJIbTATOB 00y4eHHUsl

Pe3yabTarnl 00yyeHus

®opMbI U METOABI
KOHTPOJIA U

OI[eHKH
pe3yJabTaToB
o0yueHust
JHYHOCTHBIX:
Jluunocmuvie pezyiomamul 6 chepe omuowieHul ooyyaowuxcs | BelmonHenue

K cebe, Kk c8oemy 300p06bi0, K NO3ZHAHUIO CeOsL:

-TOTOBHOCTh U CIIOCOOHOCTH OOYYalONUXCs K OTCTAauBAHUIO
JUYHOTO JIOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, TOTOBHOCTb U
CIIOCOOHOCTH BBIPA0ATHIBATH COOCTBEHHYIO MO3UIUIO 1O OTHOIICHHUIO
K OOILECTBEHHO-TIOJIUTUYECKUM COOBITUSAM IMPOILUIOrO U HACTOSAIIETO
HA OCHOBE OCO3HAHUS M OCMBICIICHHSI HCTOPUH, TyXOBHBIX IICHHOCTEH
Y JOCTUKEHUM HAIlIeW CTPaHbI;

Jluunocmuvie pe3yromamol 6 chepe omHoweHull 00y4aouuxcsl
Kk Poccuu kax k Pooune (Omeuecmsy):

-popMuUpOBaHHWE YBaXKEHUS K PYCCKOMY  SI3BIKY  Kak
rocynapcTBeHHOMY s3bIKy Poccuiickoit ®denepanuu, SBISIOIIEMYCS
OCHOBOH  POCCHHCKON MOCHTHMYHOCTH W TJaBHBIM  (haKTOPOM
HAI[MOHAJILHOTO CaMOOIIpe/IeTICHHUS;

Jluunocmuvie pe3yromamol 6 cpepe omHoweHull 00y4aouuxcsl
K 3AKOHY, 20CY0apcme)y U K 2paircoanckomy ooujecmay:

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOE Ha JIMaJIore
KyJIbTYp, @ TaKkKe pa3IuyHblX (opM OOIIECTBEHHOTO CO3HAHMA,
OCO3HaHHE CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

Jluunocmmuvie pe3yiomamol 6 cpepe omHoweHull 00y4arouuxcs
C OKPYIAHCAIOWUMU TTHOObMU.

-HPAaBCTBEHHOE CO3HAHUE W TIOBEJICHHWE HA OCHOBE YCBOCHUS
o011eyeoBeYeCKUX EHHOCTEH, TOJEPaHTHOTO CO3HAHUS U MIOBECHUS
B MMOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJIOT C
OPYTMMH JIFOJbMH, JAOCTHUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOAUTh
o0ImIye ey ¥ COTPYAHUYATH ISl MX JOCTHKCHHS,

-pa3BUTHE KOMIIETEHIMI COTPYAHHYECTBA CO CBEPCTHUKaMH,
OEThbMH MIIQIIIETO BO3pacTa, B3POCIHBIMA B 00pa30BaTEIbHOM,
OOLIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIeI0BaTENbCKOM, MPOEKTHONH U
JIPYTHX BUIAX ACSITEILHOCTH.

Jluunocmuvie pezyriomamol 6 cghepe omuouteHull 00YYArOUUXCS
K OKpyJcarowemy Mupy, JCUgol npupooe, Xy00dceCmeeHHOU
Kylbmype:

-TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE
caMo00pa3oBaHUIO0, Ha TMPOTHXKEHUU BCEH IKHU3HU; CO3HATEIbHOE
OTHONICHHE K HETMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOMN
npodeccuoHanbHOM U 00IIECTBEHHOM EATEeIbHOCTH;

-3CTETUYECKOE  OTHOIICHUS K  MHPY,
ACTETUYECKOMY O0YCTPONCTBY COOCTBEHHOTO OBITA.

TOTOBHOCTH K

MPaKTHYECKUX padoT
Nel-56

Ornenka
MPaBUILHOCTH
BBITIOJTHSHUS
CaMOCTOSITEIbHOM
paboThl

Pemenue 3amau Bo
BpEMsl 3aHSATUS
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Jluunocmuvie pe3ynomamol 6 cghepe omHouleHUus: 00y4aoUUXCsl
K mpyoy, 8 cghepe coyuanbHO-3KOHOMUYECKUX OMHOUEHUIL!

-OCO3HAHHBIA BBIOOp Oyaymiei nmpodeccun Kak MmyTh U CIIOco0
peanu3ay COOCTBEHHBIX )KU3HEHHBIX IIIaHOB,;

-TOTOBHOCTh OOYyYaroIIuXcs K TPYJOBOH MpodeccHoHaIbHON
JESITeIbHOCTH KaK K BO3MOYKHOCTH YYacTHSl B PEIICHUH JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHAIBHBIX TPO0IeM;

-TOTOBHOCTh K CaMOOOCIYXHBaHHMIO, BKJIIOYas OOydeHHe u
BBINTOJIHEHHUE JJOMAIIHUX 00s3aHHOCTEH.

METANIPECAMETHBIX:

CTaBUTh U  (opMynupoBaThb COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHOM 1eATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

-HAXOJUTh W TPUBOAWTH KPUTHYECKHE AapTyMEHThI B
OTHOIIECHUU JEUCTBUU U CYXKICHUH IPYroro; CIOKOWHO M Pa3yMHO
OTHOCUTBCS] K KPUTUYECKUM 3aMEUYaHUSM B OTHOILIEHHH COOCTBEHHOTO
CYXKICHHSI, pacCMaTPUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

-pa3BEpHYTO, JIOTMYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHMS C
UCIIOJIb30BAaHUEM aJIeKBaTHBIX (YCTHBIX U TNHCHbMEHHBIX) S3bIKOBBIX

CPEJ/CTB.

Ouenka
MPaBHWJIbHOCTH
BBITIOJTHEHUS
KonTposibHbie
pabotsr Nel — 10
Brinosninenue
MPAaKTUYECKUX paboT
Ne 1 — 56 Ouenka
MIPaBUIBHOCTH
BBITIOJTHEHUS
CaMOCTOSITEIIbHOMN
paboThI

Pemenue 3amgaud Bo
BpeMsl 3aHATHUS

NpEeAMETHBIX:

— UCIIOJI30BaTh YUCJIOBBbIE MHOYKECTBA HA KOOPAMHATHON MIPSIMOU U
Ha KOOPJMHATHOM IUIOCKOCTH JIJIsl ONIMCAHUs PEAJIbHBIX IIPOLIECCOB U
SIBJICHUI; NPOBOAMTH JOKA3aTENIbHbIE PACCYXICHHUS B CUTYyaLUsX
IIOBCEIHEBHOM JKM3HU, IIPU PELICHUH 33]1a4 U3 IPYTUX [IPEIMETOB;

— BBINOJIHATDh U OOBSACHATH CPaBHEHUE PE3yJbTAaTOB BBIYMCICHUHN IpU
pelICHNH TPAKTUYECKUX 33734, B TOM YHUCIE MNPHOIMKEHHBIX
BBIUMCIICHHH, UCTIOJIb3Ys pa3Hble CIOCOObI CpaBHEHUIH; 3alHChIBATh,
CpaBHMBATh, OKPYIJIATH UMWCIIOBBIE JIaHHBIE pEAbHBIX BEJIWYUH C
WCIIOJIb30BAHUEM Ppa3HbIX CHUCTEM M3MEpPEHUs; COCTaBIATH W
OLIEHUBATh PA3HBIMU CIOCOOAMHU YHCJIOBBIE BBIPDAKCHHUS TIPU
pelIeHNH TMpPaKTUYECKUX 3aJad W 3a7ad M3 JPYrHMX  y4eOHBIX
IIPEIMETOB;

— COCTaBJISITh U peulaTh ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IPU
peLICHNH 3a/a4 JPYruX Y4eOHBIX MPEIMETOB; BBIIOJIHATH OLEHKY
MpaBAONoON00UsT  Pe3yabTaTOB, IMOJIy4a€MbIX HpPHU  PEIICHUU
pa3IMYHbIX YpaBHEHUH, HEPABEHCTB M MX CUCTEM IpPU PELICHUU
3ala4  IpYrux yueOHBIX TPEIMETOB; COCTABIATH U pelaTh
YpaBHEHMsI M HEPABEHCTBA C MapaMeTpaMy IpU PEIICHUU 3aaay
JOPYTUX y4eOHBIX MPEIMETOB; COCTABIATh ypaBHEHUE, HEPABEHCTBO
WIM HUX CUCTEMY, OINMCHIBAIOLIME PEATBHYIO CHUTYALUIO0 WU
MIPUKJIAJHYIO 33J1auy, UHTEPIIPETUPOBATh NOJYYEHHbIE PE3YJIbTaThl,
HCIO0JIb30BaTh IMPOIPaMMHBIE CPEACTBA INPU PELIEHUHM OTAEIbHBIX
KJIACCOB YPABHEHUI U HEPABEHCTB;

— ompeAensATb 1o rpadukaM M UCHOJB30BATh IS PEIICHHS
MIPUKJIAJHBIX 337a4 CBOMCTBA PEAJIbHBIX IIPOLIECCOB U 3aBUCUMOCTEN
(HamOopIINe ¥ HAMMEHBIINE 3HAYCHUS, TPOMEXKYTKH BO3PACTAHUS

Ornenka
MPaBUILHOCTH
BBITIOJTHCHUS
KoHntposnbusie
pabotsl Nel — 10
Bremonnenue
MPaKTHYECKUX padoT
Nel-56

Ornenka
MPaBUILHOCTH
BBITIOJTHSHUS
CaMOCTOSTEILHOMN
paboThI

Pemenue 3amaq Bo
BpEMsl 3aHSATUS
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u  yOblBaHUSA  (QYHKIMM, IPOMEXYTKHM  3HAKOIOCTOSHCTBA,
ACHMIITOTHI, TOYKH Teperuda, mepuoa | T.I.); HHTEPIPETUPOBATH
CBOHCTBA B KOHTEKCT€ KOHKPETHOM NPaKTUYECKOM CHUTyauuu;
ompeneNnaTe Mo  rpagukaM  MPOCTEHIINE  XapaKTePUCTHUKU
HNEpUONYECKUX IPOLECCOB B OHOJOIMH, SKOHOMHUKE, MY3BIKE,
pasvoCBA3U U Jp. (aMILUIUTYa, IEPUOL U T.I1.);

— pemiaTb INpPUKIAJHBIE 3aJaud M3 OWUOJIOTUH, (QU3UKH, XHUMUH,
SKOHOMHUKH W JIPYTUX MPEIMETOB, CBA3aHHBIE C HCCIECIOBAaHHEM
XapaKTEepUCTUK  IPOLECCOB;  HMHTEPHIPETUPOBATh  IOJIYYEHHBIE
pe3yJbTaThl;

— BBIYUCIATH WM OLIEHUBATh BEPOSITHOCTH COOBITMH B pPealbHOM
KM3HHM, BBIOMpATh METOJBl TOAXOJAINEr0 NpPEICTABICHUA U
00pabOTKH JTaHHBIX;

— COCTaBJATH C HCIOJb30BAHMEM CBOHCTB TI'€OMETPHUYECKUX (UTYD
MaTeMaTHYeCKUe MOJEIU Ul pelleHus 3a1ad I[paKTHYECKOro
XapakTepa W 3aJad U3 CMEXKHBIX JUCHUIUIMH, MCCIEeI0BaTh
MOJTyYEHHbIE MOJICJIN M MHTEPIIPETUPOBATh PE3yJIbTaT;

— BIQJICTh MOHATHAMHU BEKTOPHI M UX KOOPJIWHATHI; YMETh BBIOIHATD
OIlepaliy HaJl BEKTOPAaMH; UCIOJIb30BATh CKAJIIPHOE MPOU3BEIACHUE
BEKTOPOB IIPU pEIIEHUM 3a1ay; MPUMEHATh YpaBHEHHE ILIOCKOCTH,
bopMyy paccTOsHUS MEXIYy TOYKAMH, ypaBHEHHE c(epbl NpU
pelICHUM 3a/a4; IPUMEHATh BEKTOPbl M METOJ KOOpAMHAT B
MPOCTPAHCTBE NIPU PELICHUH 33/1a4.

3.2 ®opMa NpOMe:KYTOYHOM aTTeCTALMHI

[IpomexxyTounast arrectanus MO JUCHUIUIMHE MaremMaTMka B 1 cemectpe —
Qg epeHIIMPOBAHHBIN 3a4€T, BO 2 CEMECTPE — IK3aMEH.

JndepeHurpoBaHHBINA 3a4eT MPOBOJUTCS 32 CUET BPEMEHU OTBEICHHOTO Ha M3YyYCHHE
JUCLUUTUIMHBL, TIPU YCIOBHHM CBOEBPEMEHHOTO W KAUYECTBEHHOT'O BBINOJIHEHUS O0YJarOIUMCS
BCEX BHJOB PabOT, IPETyCMOTPEHHBIX pabodeii MporpaMMoi TMCIUIUIMHBI MaTeMaTHKa.

JuddeperurpoBanHbIi 3a4€T MPOBOAUTCS B BHJIE HTOTOBOW KOHTPOJIBHOM pabOTHI.

IIpumep UTOroBoii KOHTPOJIbHOI PadOTHI

Bapuanrt 1
1. Breraucnure: 47 .11° ;44 ¢
o 2-4/128
2. HaiinuTe 3HaueHne BhIpaKEHUS: .

V32
3. Beruuciure: 10% 8"'10%5 1 00_10%5 4.

2
4. Haiinure pelienne ypaBHEHHUS: log 6(X -J5) = log P 4x
T
5. Berunciure log 2| €08 ?
Sn
6. [lepeBeauTe U3 paaraH B rpaaycChl s
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. 0
7. VYkaxurte 4eTBepTh, B KOTOPOM JICKUT yroua , , eciu , =470

8. Haiigure 3Hauenne kocunyca yriaa &, ecim u3BectHo, 4to: sin®=0,6 u
T
—<a<rw
2

x+ 4
9. Haiinute obmacTs onpenencHust QyHKIIMHA Jx) = 2
x° — 49
10. bankoBckas npoleHTHas cTaBka paBHa 7% rojosbix. KakoBa 1okHa OBITH

nepBOHAYAJIbHAsl CYMMa BKJIaza, 4TOOBI Yepe3 2 rojia ero pasmep coctaBui 34347 pyoOueid.
11. B Baze nexar s60ku: 10 3eneHpIx U 5 KpacHbIX. CKOJTBKUMH CIIOCOOAMHU MOXKHO

B3STh U3 Ba3bl 2 3eJICHBIX U 3 KPacHBIX si07I0Ka?

Bapuanr 2
1. Breraucnure: 72 .37 12172,
N 3.-4108
2. Haiinure 3HaueHue BhIpAXKEHUS: ————

NE]
3. Berancrure: 10g 36+1og 99-log 11

4. Haiinure pelienne ypaBHEHHUS: log 3(10 - XZ) = log 3 3x

T
5. Boruuciure log 3| 18 ?

T
6. IlepeBeauTe U3 paaraH B rpaaycChbl e
. 0
7. VYKaxxuTe 4eTBepTh, B KOTOPOH JIEKUT Yroa , , eciu , =500".
8. Haiigure 3Hauenne kocunyca yriaa &, ecim usBectHo, 4to: sin®=0,8 u
T
—<a<rw.
2
2
. 6x — x
9. Haiinnre o61acts onpeacIeHus (bYHKI_[I/II/I f (X) = log 3
x + 2
10. bankoBckas npoiieHTHas cTaBka paBHa 9% rogossix. KakoBa 10kHa OBITH

nepBOHaYalibHAs CyMMa BKJIaJa, 4TOOBI 4epe3 2 rojaa ero pasmep coctaBui 59405 pyOeid.
11. B Baze nexar s6s0ku: 5 3enensix u 10 kpacHbIx. CKOJTBKUMH CIIOCOOAMH MOXKHO
B3STh U3 Ba3bl 3 3eJICHBIX U 2 KPacHBIX s10710Ka?
Bapuant 3

1. Breraucnure: 35 .25°6 :75° .
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3—7T<05<27r
2

10.

V405

Haiinure 3HaueHue BbIpAXKEHUS: ——.

45
Bomncmure: 10g96-10g 3—10g 81

2
Haiinure pelienne ypaBHEHHUS: log 5(X -8 = log 52X .

. T
Breruncnure log 2| Sin Z .

57
IlepeBeauTe U3 paaraH B rpaaycChbl T .

VKaKHTE 4eTBEPTh, B KOTOPOH JIGKHT Yroll , , ecitn , =380".

Haiinure 3nauenue kocunyca yria & | eciu u3BecTHo, 4ro: sin®=-0,6 u

36 — x°
Haiingute obmacte onpenencHust GyHKIIHH Jx) = —3 .
x J—

bankoBckas nporieHTHas craBka paBHa 12% romoBeix. KakoBa moimkHa OBITH

nepBOHAaYallbHAsI CyMMa BKJIaJia, 9TOOBI uepe3 2 rojia ero pa3Mep cocTaBmi 56448 pyoreit.

11.

B Baze nexar s16510ku: 6 xenThiX U 12 KpacHbIX. CKOJIBKMMHU CIIOCOOaMH MOYKHO

B3SITh U3 Ba3bl 4 KENTHIX U 2 KPACHBIX S0JI0Ka?

RY4
T < —.
2

Bapuanr 4

Breraucoure: 95 .11°:99*.

5-3/108

Berancmre: 108 320-log S—log 21¢

HaiinuTe 3HaueHne BhIpaKEHUS:

2
HaiinuTe pemeHne ypaBHEHHS: lOg 2(6 - X ): log 25)6 .
T
Berancaure log 3| C1g Z .

Tr
IlepeBeauTe U3 paaraH B rpaaychbl T .

YKaKHTE 9eTBEPTh, B KOTOPOH JIGKHUT Yroml , , ecitd , =700"

Haiinure 3nauenue kocunyca yriaa & | eciu u3BecTHo, uro: sin®=-0,8 u
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x -3
9. Haiinure obmacTs onpenencHust QyHKIIMHA f(x) = log 57 L7
X X

10. bankoBckas nporeHTHas craBka paBHa 11% romoBeix. KakoBa moimkHa ObITH

nepBOHAYAJIbHAsl CyMMa BKJIaza, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 73926 pyoueid.

11. B Baze nexar s1050ku: 6 sxenThiX U 12 kpacHbIX. CKOJIBKUMHU CIIOCOOaMH MOYKHO

B3STh U3 Ba3bl 2 KENTHIX U 4 KPAaCHBIX 0JI0Ka?

O6yqa}oumec;1 AOIIYCKAKOTCA K CAad€ OJOK3aMCHa IIPU BBIIIOJHCHHHM BCEX BHUIOB

CaMOCTOSITENIbHOW paboThl, MPAKTUYECKUX M KOHTPOJIBHBIX paboT, MPEAyCMOTPEHHBIX paboyeit
IPOrpaMMOil U KaJIeHIapHO-TEMaTHYECKUM IIJIAHOM JHCIUITIHHBL

SN

- = Y A

16.
17.
18.
19.
20.
21.
22.
23.
24.

IlepedyeHb BONMPOCOB K IK3aMeHY

Yacts A

Kopenb n-o#i crenenn. CBoHCTBa KOpHS n-0# crerneHu. O0001eHne MOHATHS O
MoKasarese CTereHu

[TonsiTue norapudma u ero cpoiicrsa. OCHOBHOE JorapuGMUUECKOE TOXKIECTBO.
JlecsTnuHbie U HaTypasibHBIC JorapudMebl. [IpaBuna nerictuii ¢ morapudmamu. [lepexon
K HOBOMY OCHOBAHHUIO.

Jlorapudmuueckue ypaBaenus. [Ipuemsr pemenus. [Ipumepsr.
Jlorapudmuueckas Gpynkuus. Ee cBoiicTBa, rpadgux

Tpuronomerpuueckue ¢pyHkuuu. OnpenesieHue cuHyca, KOCHHyca, TaHTeHCa,
KOTaHTeHCa.

Pagnannas mepa yrina. Ilepexon ot rpagycHO Mephl K paJHaHHON U HA0O0POT.
3aBUCUMOCTB MEX]Iy TPUTOHOMETPUYECKUMH (PYHKIIMSIMU OJHOTO YTIJIa.
®opmyJibl ABOMHOTO yriia. GOpMyIibl CI0KEHHUS.

. Perienue npocTelmmux TpUroHOMETPUYECKUX YPABHEHHUN.
. Tpuronometpuueckue ¢pyHkuuu. O6nacTy onpeaeneHuss 1 MHOXKECTBO 3HAYCHH

TPUTOHOMETPHUYECKUX (YHKIUH.

. OGpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

. OCHOBHBIE TIOHATHS KOMOWHATOPHUKH: Pa3MEICHHsI, IEPECTAHOBKU M COUCTAHUS.

. Teopust BepositHOCTEl. COOBITHE, BEPOSATHOCTH COOBITHS.

. 3aBUCUMOCTh M HE3aBUCUMOCTH COOBITHI. COBMECTHOCTh U HECOBMECTHOCTH COOBITHIA.

[TpoTHBOMOIIOKHOCTD COOBITHIA.

Teopus BeposTHOCTEH. CII0)KEHHE U YMHOKEHUE BEPOATHOCTEH.

[Tpupamenue GyHKIMU U npupaiieHue aprymenta. OnpeaeneHue npou3BOAHOM.
@U3NYECKUI U MEXaHUYECKUM CMBICII IIPOU3BOIHOM.

VYpaBHeHHE KacaTeNbHOU K TpaguKy GyHKINN

[TpaBuna u popmynsl tuddepeHInpoBaHUs.

[TpuMmeHeHne TPOU3BOTHON TSI HAXOXKIACHHUS dKCTpeMyMa () yHKIIUN

[TonsiTHE UHTErpata U NEPBOOOPA3HON

Teopema Hprorona — JleiiOHuMIIA

Crepeometpusi. OCHOBHBIE aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 AKCHOM.
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25

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.

39.
40.

41

8.

9.

10.
11.

. HpHMBIC " IJIOCKOCTH B IIPOCTPAHCTBE. Bzaumuoe PACIIOJIOKCHHUEC ABYX IIPAMBIX B

IIPOCTPAHCTBE.

B3auMHOe pacnosnoxeHue npsaMoun U mi10ckocTy. [lapamiensHOCTs IPSMOM U INIOCKOCTH.
B3anMHOe pacnosnokeHue IByX INIOCKOCTEH B IPOCTPAaHCTBE. [IepreH IuKyIsIpHOCTD
JBYX TIJIOCKOCTEH.

JIByrpaHHbIN yToJ. YT0J MEXKIY IIOCKOCTSIMHU.

MHuororpanauku. Bepuunsl, pedpa, rpaHd MHOTOTPaHHHUKA.

[Ipusma u ee coiicTBa. [Ipsimas 1 HaKJIOHHAs! TPU3MBI.

[TpaBunbHas npusma. [Lnomans 60KOBOI W OJHON MTOBEPXHOCTH TTPU3MBI.

Ky®. IMapannenenumnen u ero ceoiictBa. O0bem kyba. O6bem napajuienenumnesaa.
[Mupamuna u ee cBoiicTBa. [Inomaas OOKOBO U MOTHON MOBEPXHOCTH MUPAMHU/IBI.
IIpaBunbHas nupaMuaa. Y cedeHHas IUpamMuaa.

[IpencraBnenue o NpaBUIBLHBIX MHOTOTPAaHHHUKAX (TETpasap, KyO, OKTadp, TOAEKadAP U
HUKOCAdIP).

Tena u noBepxHoctu BpameHus. Hununaap. OcHoBaHus, BbICOTa, O0KOBasi IOBEPXHOCTD,
oOpasyroias, pa3septka. [Inomaas O0KOBOI K MOTHON MOBEPXHOCTH.

Tena u noBepxHoctu BpaieHus. Konyc. OcHoBaHue, BbIcOTa, O0KOBasi IOBEPXHOCTb,
oOpa3yromas, pa3septka. [Inomaas 60KOBOI U TOTHOM MOBEPXHOCTH.

[ap u cdepa. [Tnomans moBEpXHOCTH CHEPHI.

Ceuenus mapa u cepsl.

®opmynel 00beMa TUPAMUABI, HWIMHIPA U KoHyca. Popmyra oObema mapa.

. [IpsimoyronbHast cuctemMa KOOpAMHAT B pocTpaHcTBe. KoopAnHATEHI BEKTOpA.
42.

Anrebpanyeckue onepanuu HaJ BekTopaMu. CKansipHOE IPOU3BEICHUE BEKTOPOB.

Yacre B
x-16  x%5+4

YhupocTuTe BeIpaXeHUE ——— | ———
p p x+x05+1 " xL5-1

Y HalAWTE ero 3HayeHue npu x = 2,25

3 2 4
2 1 fud =
PacronokuTe yncia B nopsake Bospacranus 2 45 2; 5; 23;2°3

3anucaTh B BUJIe OOBIKHOBEHHOM JIPOOU OECKOHEUHYIO IECITHUHYIO Ipo0b: 4,(8);
-2,6(93).

1 (1)2 4 2 1Y
Pacnionokute uncia B mopsJike BO3pacTaHus (Ej ,(gj ;9334 | =

Beraucnure: logsS + log 425 + log4i
125

Beruucnure: log; 72 — 10g3L6 + log;18
27

25

81
Pemmute norapudpmudeckoe ypapaenue: 10g(Xx-1)=2

Berauciure: 10g471 + log436 +—1 logy
5

Perunre jorapu)MUUECKOE ypABHEHHE log (x+1)=log(4x-5)

Pemmure norapudgmudeckoe ypaBuenue logs (3x —5) = logs (x — 3)
Pemyre jorapu)MuuecKoe ypaBHEHHE log , (x + 3) = 4
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12.
13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.
24.
25.
26.

27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

Penmte norapudMudeckoe ypaBHEHHE log , (4 - x) + log , (1 - 2x) = 2 log , 3

Pemure norapudmuueckoe ypaBaenue g (3 —x) —lg(x +2)=21g2

202
YIpocTHTe BRIpAXKECHHUE: L-sin" &
cos’ a—1
sin(360° — ) cos(—a)
cos(180° + ax)

2 o —sin® o

YIIpoCTUTE BBIpAaKEHUE:

VYnpocture Beipaxkenue: 1 + cos

. T
_— t —
YnpocTure BhIpaKEHHUE: sin(a 2)g( )

r
cos(—+a
(2 )

. . 5 .
Haiinure cos o u tg o, eciu sin ¢ = — u o - yroa Il koopauHaTHON YeTBEpTH
13

Haiigure cos oo m tg a, ecu sin o = 0,6 1 o - yrosa [ koopauHATHON YeTBEPTH
Haiinute cos o u tg o, ecmn sin o =— 0,8 u o - yrou Il koopauHaTHOW YeTBEpTH
Hatigure sin oo u tg o, ecnu cos oo = 0,6 1 o - yroa [ koopAMHATHOW YETBEPTH

7
Pemnre TpuroHomerpudeckoe ypaBHeHue: 2 cos( x + —) = +/2

PeliTe TPUrOHOMETPHIECKOE ypaBHeHHe: sin® x — 0,25 =0
Pemmre Tpuronomerpuueckoe ypaBHenue: 2 cos X + 2 =0
PeliTe TPUrOHOMETPHIECKOE ypaBHeHHe: 2 sin® X +sinx — 1 =0
PewiTe TPUrOHOMETPHYECKOE ypaBHeHHe: 2 sin” X + 7sin X — 4 = 0

: T
Pewmnre TpuroHomerpudeckoe ypaBHeHue: 2 sin( x + ?) +4v2 =0

Pemmure Tpuronomerpuueckoe ypaBHenue: 2 cos X — 3 =0

6 x+3 125 2
Pemnre mokaszatensHOE ypaBHEHHE: | — | =) ——
25 64
PewTe mokasatenbHoe ypaBHenue: 2 - 47 — 17 - 4+ 8 =0
Pelnre moKasarelbHOE ypaBHeHHe: 3% — 4 - 3¥ +3 =0

2x+3
Pemnte nokazarenbHOE ypaBHEHHE: [gj =4,57

2

N 1
Hamnumure ypaBHeHHE KacaTeabHOH K rpaduky dyaknun f(x) =5 - 5 X~ B TOUKE Xg = 2.

CocTaBbTe ypaBHEHHE KacaTenbHoil K rpaduky pynkimmn f(x) = ™ B Touke Xo = 0.
3anuunTe ypaBHEHHE KacaTenbHoil K rpaduky ¢pyrkimn f(x) =3 x° + 5x B Touke ( 1; 8).

5-x

Haiingure mpousBoanyo GyHKIUMU V =
x+2

o o Vs
HaiinnTe 3HaueHUe NPOU3BOAHON PYHKIUH y = 3x + 4 — 5sin x B TOUKE X, = —
o 3+ 2x
Haiinute nponsBoaHyto GyHKIUU y = .
x —

Haiinute npon3BoaHy0 QyHKIUU y = —%x“ +3x —2x+11

Haiiziure mpou3BoHyio GyHKIHE y= X — X ( x> +7).
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41

43.

44,

45.

46.

47.

48.

49.
50.

51.
52.

53.

54.

55

56.

57.

58.

59.

. Haiitu mpomexxyTku Bo3pacTaHusi QyHKIIHH Y = x? = 2x + 3.
42.

Uccnenyiire gynxumo f(x) = 3x° — 20 X’ Ha Bo3pactaHue (yObIBaHHE) M SKCTPEMYMBI.

Uccnenyiite dynkmuio f(x) = %x“ + ; X — 3 Ha Bo3pacranue ( yObIBaHHe).

2
Brruncnure uHTErpai .[(xz +2x+1)dx
-1

BN

Brruucnure unTerpan ISiandX.
Va

o

9
6x
BBI‘II/ICJ'II/ITC I/IHTeraJT j dx
Jx

1

8
3/ 2d
Brruucnure unTerpan X dax
1

1
Beruucnure uaTerpan I (1+2x)"dx
0

. . o |
Haiinure obmuii Bux nepBooOpaszHoi st pyHkiuu f (x) = — - sin 3x
X

Haiiti epBoo6pasuyo dpyrkmuu f(x) = 3x> + 2 X — 1, rpauK KOTOPOI IIPOXOUT Yepe3
Touky M ( 2;4).

Haiinute nepBooOpasnyto GyHKIMHU X - 3 %/)Ci2

Jlnst pyrxumn f(x) = (2x + 5)° HaiiauTe 1epBooGpasHyIo, rpadHK KOTOPOI POXOIUT
yepe3 Touky M (- 2; 3).

B simuke 20 mapoB, 3 Hux 12 6enbix, octanbHble roxyoslie. M3pnekatot 2 mapa. Halitu
BEPOSTHOCTH, 4TO 00a 1mapa Oernsle.

B niepBoii ypHe coaepxkutcs 8 cuHuX U 10 KeNThIX MapoB, BO BTOPOii 4 O6enbix u 12
JKENTHIX mapoB. M3 kax a0l ypHBI HayJauy U3BJIEKIIU M0 oHOMY Inapy. Haiitu
BEPOSATHOCTH TOTO, UTO 002 N3BJICYCHHBIX IIapa KEJITOTO IIBETA.

. AndaBuT HEKOTOPOTO sA3bIKa CONEPKUT 12 OykB. CKOJIBKO CYIIECTBYET TPEXOYKBEHHBIX

CJIOB, COCTaBJICHHBIX U3 OYKB 3TOro aidasura, €ciau OyKBBI B CIOBAX MOTYT
HOBTOPSTHCS?

AndaBuT HEKOTOPOTO fA3bIKA COACPKUT 12 OykB. CKOIBKO CYIIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJICHHBIX M3 OyKB 3TOro andaBura, eciau OYKBHI B CJIOBAaX HE MOTYT
MOBTOPATHCS?

B kop3une 16 mapos, u3 Hux 14 6enbix, octaiabHble cuHKe. M3BnekaroT 2 mapa. Haiitu
BEPOSITHOCTH COOBITHI TOTO, YTO 00a Iapa CHHUE; TIEPBBIN map Oeblii, a BTOPO CHHUIA.
Ha nexxypcTBo 13 3 MaJIbUUKOB M 4 IEBOYEK CIIy4aliHO OTOMPAIOT 4 Ie)KYpPHBIX.
CKOJBKUMHU CIIOCOOaMH UX MOXKHO OTOOpATh MPH YCIOBUH, YTO OYIyT OTOOPAHbI 2
MaJIbYMKa U 2 IeBOYKU?

YCTpoCTBO COCTOUT U3 TPEX JIEMEHTOB, pabOTaIONIMX He3aBUCHMO. BeposTHOoCTH
0€30TKa3HOM pabOTHI 32 OMPEAETICHHBIN TPOMEKYTOK BPEMEHH IIEPBOT0, BTOPOTO U
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60.

61.

62.

63.

64.

65

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

TPETHEro AJIEMEHTA COOTBETCTBEHHO paBHbI 0,4; 0,3; 0,5. HaliTi BeposITHOCTH TOTO, YTO
3a 3TO BpEMsl OTKaXKyT BCE TPH JIEMEHTA.

W3 15 TypucToB Ha0 BEIOPATH JEKYPHOTO U €r0 MoMomHuKa. CKOJBKUMHU CIIOCOOaMHU
3TO MOXHO CJIeJIaTh?

JlnaroHajib 0CEBOIo C€YEHMsI LIMIMHApa paBHa 12 cM, a paguyc OCHOBaHUsS — 6 CM.
HaiinuTe BICOTY HMIIMHApPA.

B npaBunibHOM 4eTHIPEXYTOJIBHON NTUpaMuUIe BbIcOTa paBHa 12¢cM, a anodema - 15¢cm.
HaiinuTe momaab NoJHONW MOBEPXHOCTH MUPAMU/IBI.

B ocHoBanuu npaBuibHOM YeThIpexyroyibHOM pu3mMbl ABCDA | BC D) nexxut kBaapar
co ctopoHo# 4 cm. [lnaronans npu3mbel AC; 00pasyeT ¢ mockocTbio ocHoBanuss ABCD
yrod 60°. Haiiaute BbICOTY NPU3MBI U TUIOLIA/Ib TOJTHON TOBEPXHOCTH.

JlnaroHasib MpaBMIIbHON YETHIPEXYTOJIbHON MPU3MBbI COCTABIISET C OOKOBOM I'PaHbIO YTOJ
60°. Haiinure 00beM MpU3MBI, €CIIM CTOPOHA OCHOBAaHMSI 8cm

. Pannycel ocHOBaHMiA yc€UeHHOTO KOHYca paBHbI 12 ¢cM u 6 cM, a oOpasyroras

HaKJIOHEHA K IUIOCKOCTH OCHOBaHUS 1o yriioMm 45°. Haiinure miomans 1 00bem
YCEUEHHOTr'0 KOHYCa.

Haiiaure nonnyro miomaas HTOBEPXHOCTH U 00bEM MUPAMUIbL, Y KOTOPOl BHICOTA paBHA
2 M, a OCHOBaHUEM NUPAMU/BbI ABIISIETCS KBAJIpaT CO CTOPOHOM 3 M.

OcHOBaHHEM MUPaMU/IBI SBIISIETCS TPEYTOJIBHUK cO cTopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnast 60xoBast rpaHbh HAKJIOHEHA K OCHOBaHUIO 1o yriioM 60°. Haiinure o0beM u
IUIOINAAb OOKOBOM MOBEPXHOCTH MHPAMHU/IBL.

Haiinure cTOpoHYy OCHOBaHHMS U BBICOTY IIPABUIIBHOW YETBIPEXYTOJIBHON IIPU3MBI, €CIIH
Suon=90cM”, Sgo=40cM’.

Beoicora nununapa passa 10 am. ITnomane ceyenns LuaMHApa MIOCKOCTHIO,
napasuleIbHOM OCH IMJIMH]IpA U yAAJIEHHON Ha 9 M oT Hee, paBHa 240 1M 2, Haiinure
paguyc LWIMH]pA.

OcHoBaHUE MPSMOKN TPU3MBI — PABHOOEAPEHHBIN TPEYTOJIBHUK CO CTOPOHOH 6 cM, a
nuaroHaiib 6oxoBoit rpanu 10 cM. HaiiauTe mutomanaps O0KOBOW MOBEPXHOCTH U 00BEM
IIPU3MBL.

B npaBuibHOM 4eThIpEeXyrojpHOM pU3Me IUIOIIA b OCHOBAHUS paBHA 25 cM?, a BbIcoTa 4
cM. Haiinure nuaronans u 00beM MPHU3MBI.

OcHoBaHMEM MPSAMON MTPU3MBI CIYXHUT NPSIMOYTOJIbHBIM TPEYTOIbHUK C KaTeTaMu 12 cm
u 5 cM, BbICOTA ITpU3MBbI paBHa 8 cM. HaiinuTe miomans noaHoH NOBEPXHOCTH.

Pannyc okpyHOCTH, OIMCAHHON OKOJIO OCHOBAHMSI IIPABUIIBHOW IIECTUYT OJIbHOM
npu3Mbl, paBeH 3 cM. HaliiuTe momanas noJHON NOBEPXHOCTH IIPU3MBI, €CIIU €€ BbICOTa
paBHa 10 cMm.

JlnaroHasib MpaBMIIBHOMN YETHIPEXYTOIbHON MPU3MbI COCTABIISET C OOKOBOW IPaHbIO YTOJ
30°. Haiigure muomaab 60KOBOM MOBEPXHOCTU M 00BEM MTPU3MBI, €CIIH CTOPOHA
ocHOBaHHs V2 cM.

Bricora nmnnapa Ha 12 cm Oosiblie ero paaunyca, a miouaab MoJIHON MOBEPXHOCTH
paBHa 288 1 cm’. Haiiznre paanyc OCHOBaHUS LIMJIMHIPA.

JlnaroHanb MpaBUIBLHON YETHIPEXYTOJIBHOM MPU3MBI COCTABISET ¢ OOKOBOW I'PaHbIO YTOJI
60°. Haiinute 00beM pU3MBI, €CIIM CTOPOHA OCHOBAHHS 6 CM.

Juamerp 1mapa paBeH BbICOTE KOHYCa, 00pa3yrolas KOTOPOro COCTABIISAET C INIOCKOCThIO
ocHoBaHwus yrou 60°. Halitu oTHomeHne 00bEMOB KOHYCa U II1apa.
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78. Pagnyc mapa paBen R=5. Halinure miomaas moaHOM NOBEPXHOCTH BIMCAHHOIO B IIap
KyOa.

79. Paguychl OCHOBaHMI yCEYEHHOTO KOHYca paBHBI 4 ¢cM 1 12 cM, a oOpa3zyrolmas paBHa
17cm. HaiimuTe: a) BRICOTY YCEYEHHOTO KOHYCa; 0) TUIOMIAAb OCEBOTO CEUCHUS.

80. B ocHoBanuu npaBuibHON yeTbipexyroiabHoi npusMel ABCDA B C D, nexur kBagpar
co cropoHoii 8 cM. /lnaronans npusmel AC; o0pa3yer ¢ MmIocKoCcThio ocHoBaHus ABCD
yrou 30°. HaliguTe BbICOTY NpU3MBI U IUIOIIA/(b [IOJTHONH IOBEPXHOCTH.

4 Cucrema oneHuBanus kKomiuiekTa @OC Tekymero KOHTpOJsi 1 MPOMeKyTOYHOM
aTTecTaluu

ITpu olleHMBaHUM NMPAKTUYECKOW U CAMOCTOSTENbHOW paboThl U (POPM IMPOMENKYTOUHOU
aTTecTanuy 00y4aroIlerocsi yYuThIBaeTCs CleAyIomIee:

- KQYeCTBO BBIIIOJHEHUS IPAKTUYECKON YacTU paboThI;

- KayecTBO 0(OpMIIEHHUS OTYETA 110 padoTe;

- KAYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

Kaxxapiii BUJ paboThI OIIECHUBAETCSI 110 MATH OaTbHON HIKAJIE.

«5» (OTIMYHO) — 3a NIYOOKOE U MOJHOE OBJIAZICHHUE COJIepKaHUEeM yueOHOro MaTepuaiia,
B KOTOpPOM OOydarouuiics cCBOOOJHO W YBEPEHHO OpPUEHTHPYETCS; 3a YMEHHE NPAKTUUYECKU
IPUMEHSATh TEOPETUUECKHE 3HAHUS, BHICKA3bIBATh 1 0OOCHOBBIBATH CBOU CyXkAeHUsA. OueHka «5»
(0TIIMYHO) IpeIoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopomio) — eciau OOYYaroIIMICS TOJTHO OCBOWJI Y4YeOHBIM Marepual, BIaieeT
HAyYHO-IIOHATUIHBIM ammapaToM, OPUEHTHPYETCS B M3YYEHHOM Marepualle, OCO3HaHHO
IIPUMEHSET TEOPETUYECKUE 3HAHUS Ha IPAKTHKE, TPAMOTHO M3JIaracT OTBET, HO COAEPKAHHUE U
¢dopma oTBEeTa HMEIOT OT/EIbHBIE HETOUHOCTH.

«3» (yOBIETBOPUTEIBHO) — €CIM O0ydJaromuiicss oOHapyKUBaeT 3HaAaHUE U IMOHMMAaHUE
OCHOBHBIX TOJOXEHUH yu4eOHOTro MaTepualia, HO M3JaraeT ero HEMoJHO, HEelOCIIeA0BaTeNbHO,
JIOIYCKaeT HETOYHOCTH, B NPUMEHEHHHM TEOPETUYECKUX 3HAHUU IIPU OTBETE HAa IPAKTUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HEyIOBIETBOPUTENBHO) — eciu OOydJaroIluiCsS HMMEET PpPa3pO3HEHHBIE,
OeccucTeMHBbIe 3HAHUS, JIOMYCKAaeT OMMOKH B ONpEIeNeHHH 0a30BBIX MOHATUH, MCKaXaeT UX
CMBICJI; HE MOXKET TPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oneHuBaHNs NPAKTHYECKUX padoT.

ITpakTryeckas paboTa OLIEHUBAETCS MAaKCUMAaJIbHO OLEHKOH «5» (OTIMYHO).

Kaxnoe 3amanne olieHUBaeTCs MaKCUMAJIBHO OLICHKOM «5» (OTJIMYHO).

ITo pe3ynbraTram OLIEHUBAaHUA BCEX 3aJaHUN OLICHKA COOTBETCTBYET CPEIAHEM.

Kpurepuu onieHuBanus penieHun 3anay.

«5» (OTIMYHO) — COCTABJIEH MPABUIIBHBIN QJITOPUTM pELICHHs 3aJadyM, B JIOTHMYECKOM
paccyXIeHHH, B BHIOOpPE HOPMATHBHBIX HCTOUYHUKOB M PEIICHUU HET OMIMOOK, ITOIy4eH BEPHBIH
OTBET, 3a/1a4a PelIeHa PalliOHAIbHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJE€H INpPaBWIbHBII aJrOPUTM pELICHUS 3aJayd, B JOTMYECKOM
pacCy)KICHUH ¥ pEIIeHWH HET CYIIECTBEHHBIX OIIMOOK; NPaBWIBHO CJIENaH BBIOOD
HOPMATHUBHBIX HCTOYHHUKOB; €CTh OOBSCHEHME PEILEHMs, HO 3a/laya pellleHa HepalMOHaIbHbIM
Croco0OM WIIM OMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIyuYeH BEPHBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHME BBINOJIHEHO, B JIOTMYECKOM PACCYXJIEHHUH HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHBI CYIIECTBEHHBIE OIIMOKM B BHIOOPE HOPMATHBHBIX
UCTOYHUKOB; 33/1aya pellieHa He MOJIHOCThIO UK B 00IIEM BUJE.

«2» (HEeyIOBJIETBOPUTEIIBHO) — 3a/1a4ya peIIeHa HEPABUIBHO.

Kpurepun oueHuBaHMsI CAMOCTOSATEIbHBIX Pa0doT.

Kpurepuu onieHuBanus penieHun 3aaay.
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«5» (OTJIIMYHO) — COCTABJIEH NPABUIIBHBIA AJTOPUTM PELICHUS 3aJaud, B JIOTUYECKOM
paccyxJaeHHH, B BBIOOpE HOPMATUBHBIX MCTOYHUKOB U PEIICHUU HET OMIMOOK, MOJIy4eH BEpHBIH
OTBET, 33/1a4a PElIeHa PallMOHAIBHBIM CIIOCOOOM.

«4» (Xopomio) — cOoCTaBJ€H MPAaBWIbHBINM aNrOpUTM pELICHUS 33/Ja4yd, B JOTMYECKOM
pacCy)KICHUH ¥ pEIIeHWH HET CYIIECTBEHHBIX OIIMOOK; NPaBWIBHO CJIElaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE pEIleHHUs, HO 3a/laya pellleHa HepalroHaIbHbIM
Croco0OM WIIM OMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIINOOK, MOJIyuYeH BEPHBIH OTBET.

«3» (yAOBIETBOPUTENIBHO) — 3aJaHHE BBINOJIHEHO, B JIOTUYECKOM PACCYX JACHUHU HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHBI CYIIECTBEHHBIE OIMMOKM B BHIOOPE HOPMATHBHBIX
HCTOYHUKOB; 3aJ]aua pelleHa He MMOJIHOCThIO WIIM B 00LIEM BH/IE.

«2» (HEeyIOBJIETBOPUTEIILHO) — 3a/1a4ya pelIeHa HEPABUIIBHO.

Kpurepun oueHuBaHMsi KOHTPOJbHBIX PadoT.

«5» (otmnuno) — pemiero §1-100% 3amanuid.

«4» (xopomuio) — pemeHo 61 — 80% 3aganuii.

«3» (y1OBIETBOPUTENBHO) — pelieHo 41 — 60% 3ananuii.

«2» (HEeyIOBJIETBOPUTENLHO) — perieHo Menee 40% 3amanuil.

Kpurtepun onenunBanus 1updepeHIUPOBAHHOIO 3a4eTa

— BBINOJIHEHO IMpaBmibHO 9-11 3aganuii — ouenka «otiuyHo» (80 — 100%);

— BBIMIOJIHEHO MPABUIILHO 6-8 3a7aHui — OLleHKa «xopouioy» (55— 79%);

— BBIINIOJIHEHO PABWIBHO 4-6 3aJaHUI — OLIEHKA «yIOBJIETBOPUTEIHHOY

(36-54%);

— BBINOJIHEHO paBWiIbHO (-3 3a7aHUil — OLIEHKA «HEYJOBJIETBOPUTEIBHO»

(0-35%).

Kputepun onieHuBaHNS 0TBETOB 110 IK3aMEeHALIMOHHBIM OHJIeTaMm.

OTBeT mNO HK3aMEHAIMOHHOMY OWJIETy OIICHMBAETCSI MAaKCHMAJIBHO OIICHKOH «5»
(OTIMYHO).

IlepBblii BOIPOC MAKCUMAJILHO OLIEHUBAETCS OLEHKOMN «5» (OTIMYHO).

Kaxxnas u3 AByX 3a/1a4 OLIEHUBAETCS OTJEIbHO MAaKCUMAIbHO OLICHKOU «5» (OTJIMYHO).

ITo pe3ynbTaTram OLIEHHBAHUS BCEX TPEX 3a/laHUi OLIEHKA COOTBETCTBYET CPEIHEN.
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