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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PabGouass mporpamma o6mieoOpa3oBaTeIbHON y4eOHOW MUCIMIUIMHBI SIBISETCS YacCThIO
OCHOBHOM 00pazoBaTenbHOi nporpaMmsl B cooTBeTcTBUM ¢ PI'OC mysa cneunansaoctu 09.02.07
HNHpopManmoHHbIE CHCTEMBl U NPOrpaMMHUpOBaHME (YKpYNHEHHas TpyMmna ClIenualbHOCTEH
09.00.00 Nndopmatuka M BBIYHCIUTEIbHAS TEXHHUKA), I OOydyaromMXCsl OYHOH (HOPMBI
00yJeHwusI.

Pabouas nporpamma paspadotana B coorBercTBrn ¢ ®I'OC cpennero obmiero oopazoBaHusl.

1.2. MecTo y4eOHOI TMCHUIIIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl

O0bmeobpazoBarenbHast yueOHast JUCLMILINHA «MaremaTuka n3ydaercs B
obmeobOpazoBatenbHOoM T1ukie ydeOHoro turana OOII CIIO nHa 6Ga3e OCHOBHOrO OOIIEro
o0pa3oBaHUs C MONy4YeHHEM cpeaHero odmero oopazosanus (IITICC3)

1.3. [lnanupyemsle pe3ybTaThl 0CBOCHHS TUCIIUNIHHBI:
1.3.1 OcBoenue coaepkanusi 00I1IE00pa30BaTEIHLHON YUE€OHON TUCIUIIIIMHBI 00eCIeuynBaeT
JOCTHKEHUS 00YJaIOUTMMHUCS CIIEAYIONIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

Jluunocmuvie pezynromamsi 6 chepe omuowlenull obyuarowuxcsi K cebe, K ceoemy
300p06b10, K NOZHAHUIO ce0s:

-TOTOBHOCTh M CIIOCOOHOCTH OOYyYaIOMMUXCA K OTCTaWBAaHHWIO JMYHOTO JTOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCThH BBIPA0AThIBATH COOCTBEHHYIO MO3HIIHIO TIO
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHUSM TIPOIUIOTO0 M HACTOSIIETO Ha OCHOBE
OCO3HAHUS 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 TOCYJAapPCTBEHHOMY SI3BIKY
Poccuiickoit ®denepauuu, SBISIOMIEMYCS OCHOBOM POCCHMCKOW HWIASHTHUYHOCTH W TJIABHBIM
(hakTOpOM HAITMOHAIBHOT'O CaMOOTIPEICTICHNUS,

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

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pasBUTHS HAyKd U
OOIIIECTBEHHOW TPAKTHUKH, OCHOBAaHHOE Ha JHAJIOTe KYJIbTYp, a TakKKe pa3audHbIX (opM
OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHKE CBOETO MECTa B MOJIUKYIHTYPHOM MUPE;

Jluunocmuvie pesynomamul 6 chepe OMHOULEHUL O0OYYAIOWUXCA C  OKPYAHCAIOWUMU
JH0ObMUL:

-HpPaBCTBEHHOE CO3HAaHWE M TIOBEJCHHE HAa OCHOBE YCBOCHHUS OOIIECUETIOBEYECKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHWS W TOBEICHHS B MOJUKYIHTYPHOM MHpE, TOTOBHOCTH W
CITOCOOHOCTH BECTH UAJIOT C APYTUMH JIFOJAbMH, TOCTUTATh B HEM B3aUMOTIOHMMAaHUsI, HAaXOIUTh
o0I1He ey ¥ COTPYAHUYATH TSl MX JOCTHKCHHS,

-pa3BUTHE KOMIETCHIIMH COTPYJAHHYECTBA CO CBEPCTHUKAMH, JACTHMH MJIQIIIETO
BO3pacTta, B3pOCIABIMH B  00pa3oBarelbHOW,  OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-
HCCJIEI0BATENbCKOM, MPOCKTHOMN M IPYTUX BUJIAX NEATCIbHOCTH.

Jluunocmuvie pezyniomamsl 8 cghepe OMHOUEHUL 0OVHAIOUUXC K OKPYAHCAIOUeM) MUpPY,
2HCUBOTL NPUPOOE, XYO0IHCECBEHHOU KYIbIype:

-TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, Ha
MPOTSDKEHUHM BCEH JKM3HU; CO3HATEIIbHOE OTHOIIEHWE K HEMpPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCHOHANbHOM 1 00IIECTBEHHOM NesTeIbHOCTH,



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

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

-0CO3HAHHBIN BBIOOP OyayIIei mpodeccun Kak MyTh U Coco0 peann3anun cOOCTBEHHBIX
JKU3HEHHBIX IJIaHOB;

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

-TOTOBHOCTh K €aMOOOCIIYy>)KMBaHMIO, BKJIIO4as OOyuYe€HHE M BBINOJHEHHE JOMAaITHUX
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/1a4X 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 3pPEHUS 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 TpapukaM MPOCTEHIINE 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 IPEJCTaBICHUE O CBI3U SMIMPHUECKUX U TEOPETUIECKUX PacIIpe/leIeHUN

— HUMCTb IMPEACTABJICHHUE O CTATUCTUYCCKUX THUIIOTE3aX UM IIPOBEPKE CTaTUCTHIECKOM
TUIOTE3bI, O CTATUCTHUKE KPUTCPHUA U €€ YPOBHC 3HAUYUMOCTH;

— HUMCTb NPCACTABIICHUC 00 aKCHOMAaTHYECKOM MCTOIEC,

— yMeTh MNPHUMEHAThb MJIs peIIeHHs 3a7ad CBOWCTBA IUIOCKMX M JBYTPAHHBIX YIJIOB,
TPEXTPaHHOTO yTia, TEOPEMBbl KOCHHYCOB U CHHYCOB JUISI TPEXTPAHHOTO YIJIa;

— BJIaACTh INOHATUCEM IMNCPHCHAUKYIAPHOEC CCUYCHUEC INPHU3MBI U YMETh HNPHUMCHATH €ro IIpu
PpCIICHUH 3a4a4;

— HUMCTb NPCACTABICHUE O JIBOMCTBEHHOCTH IIPpaBUJIBHBIX MHOT'OI'PaHHUKOB,

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

— HUMCTb INPCACTABJICHUC O [JIBWIXCHHUAX B IIPOCTPAHCTBE: IapaUICIbBHOM II€PEHOCE,
CUMMCTPHUU OTHOCHUTCIIbHO IUIOCKOCTH, I.IeHTpaIII:HOﬁ CUMMETpPHHU, ITOBOPOTC OTHOCUTCIBHO HpﬂMOﬁ,
BHHTOBO CUMMCTPHHU, YMCThb IPUMCHATH UX MIPU PCIICHUU 3a1a4,

— yMeTb NPUMEHATH HOpMYIIBI 00BEMOB NP PEILICHUH 3a/1aY;

— HaxoIuThb 00BeEM napauiCiiCnvIicja U TeTpasapa, 3aJaHHbIX KOOPAUHATAMU CBOUX BCPIIHNH;
- 3a1aBaTh NPsIMYIO B IIPOCTPAHCTBE;

— HaxoJuTb PaCCTOAHUC OT TOYKHU JO IVIOCKOCTU B CUCTCMC KOOPAWHAT,

— HaxoJguTb pacCTOAHHUE MEXKAY CKPCIIUBAONIUMHUCA MPAMBIMH, 3aJaHHBIMH B CHCTEMEC
KOOpAUHAT.

2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHbI

2.1 O0beM IMCHUILUIMHBI U BUAbI Y4eOHOH padoThI

Buo yueonoit pabomut Oobvem uacos
O0beM 00pa3oBaTeIbLHON MPOrPaAMMBI 340
PaGora o0yuaromuxcs Bo B3auMoO/AeliCTBUM C NPenoaaBaTeiemM 332
B TOM YHCJIE:
neKuH (YpoKu) 166
B (hopMe IPaKTUIECKON MOATOTOBKH (€CIIH MPETYCMOTPEHO) *
MIPAKTUYCCKUEC 3aHATHS 166
B (hopMe MPAKTUIECKON OATOTOBKH (€CIIH MPEIYCMOTPEHO) *
JabopaTOpHBIC 3aHATHUS
B (hopMe MPAKTUIECKON OATOTOBKH (€CTIH MPEIYCMOTPEHO) *
CamocTosiTeJIbHAsi padoTa o0yuarolierocs (Bcero) 2
[To nucrumnHe NPeayCMOTPEHO 2 Yaca KOHCYJIbTAIUH.
[MpomexyTouHas arrecTanus B (hOpMe UTOTOBOM KOHTPOJIBHOM paboThl B 1 cemecTpe
[MpomexyTouHas arrectanus B (hopMe IK3aMeHa BO 2 CEMECTpE 6




2.2. TemaTn4yecKuii MJIaH U COIePKAHHUE TN CUUILIAHBI

HaumeHoBaHHe pa3ieoB H TeM

Copep:xanue y4eO0HOro MaTepraJa, 1a00paTOpHbIe H NPAaKTHYeCKHe PAa0OThI, CAMOCTOATEIbHAS
padoTa odyqarouuxcs

O0BeM yacoB

1 cemecTp
1 Coaep:xanue yuedOHOro MaTepuasa. 2
Brexerme OSHaKOMHCHI/ICUC POJIBI0 MaTEMAaTUKH B HAyKe, TEXHUKE, SKOHOMHUKE, HHPOPMAINOHHBIX TEXHOJIOTHIX
1 TIPAKTUYECKOHN JIESITENbHOCTH.
O3HAaKOMJICHHE C IIEISIMHU U 331a4aMH H3yUICHHUs] MATEMaTHUKH ITPY 0cBOeHMH crieranpHocTed CITO
Pa3znen 1. Aareopa 64
2 Tema 1.1 Coaep:xanue yuedOHOro MaTepuasa. 2
e N MHOX€CTBO HATYypaNlbHbIX, LEIbIX, PALIMOHAIBHBIX U HPPAIMOHANBHBIX YHcia. [IoHaTHE OECKOHETHOM
Hesble n panuoHaJbHbIE Ynca. JleficTBUTeIbHBIE N N N . .
ancaa JECATHYHOM NMEepUOANYECKON IpoOH. ANTOPUTM 3amucH OSCKOHEYHOW MEPUOANYECKON HECATHIHOU
Jpobu B BHJie 0OBIKHOBEHHOI. MolysIb NEHCTBUTEIBHOTO YUCIIA.
3 Tema 1.2. IIpakTHyeckoe 3aHATHE 2
Boinosnenue apupMeTnyecKux AelcTBHI HAT Beinonnenue apudmMeTnyeckux AeHCTBUI Ha/l YNCIIAMHU, COYETas! YCTHBIE U IMCbMEHHbIE IPUEMBI.
qHCIAMHA
4 Tema 1.3 Copep:xanue y4yeOHOro MaTepuasa. 2
- AnreOpanyeckass Qopma 3amucH  KOMIUIEKCHOTO uncia. [IpaBunma CiIOKeHHST W YMHOXXCHHMS
KommiiekcHsble yncia
KOMILIEKCHBIX uncesl. Mi300pakeHne KOMIUIEKCHBIX YHCEll.
5 Tema 1.4. IIpakTHyeckoe 3aHATHE 2
Tpuronomerpuyeckasi popma 3anucu Tpuronomerpudeckas ¢popma 3ariucy KOMIUIEKCHOTO YHCIA.
KOMILJIEKCHOT0 YHCJIa
6 Tema 1.5. IIpakTHyeckoe 3aHsiTHE 2
N300pakeHue KOMILIEKCHOTO Y CJIa HA W300paxxeHne KOMIUICKCHBIX dHcell. Bo3BeneHe KOMIUIEKCHOTO uncia B creneHs. Popmyna Myaspa
KOOpAMHATHOM miockoctu. @opmyaa Myaspa.
7 Tema 1.6. IMpakTuyeckoe 3aHsITHE 2
IIpuMeHeHne KOMIIEKCHBIX YKceJl IPU peliennn | BrimonHeHue neiicTBUi HaJl KOMIUIEKCHBIMH YHCJIAMH aIreOpandecKnX ¥ TPUTOHOMETPUIECKUX (hopM
(pu3nyecknx U reoMeTpUYECKHX 32124 3ammcu
8 Tema 1.7 IIpakTHyeckoe 3aHsiTHE 2
e [ToBTOpEHME MOHATHUS CTENICHU C HATYpajbHBIM M LIENBIM IToKa3aresneM. CBOHCTBA cTeneHel ¢ eIbIM
CreneHb ¢ HATYPAJTBHBIM U LEJbIM MOKAa3aTeJeM
nokazaresieM. CTeneHHble 3aBUCUMOCTH U (PYHKIIHH.
9 Tema 1.8. Copep:xanue y4yeOHOro MaTepuasa. 2
Beckoneyno yobIBaomas reoMeTpuiecKas IToBTOpEeHUE MOHATHA reOMETpUUECKass MPOTPEeccHUs, HAXOXKJICHHE N —Oro WiIeHa TeOMETPUYECKON
Mporpeccust NIporpeccuu
10 Tema 1.9. IIpakTHyeckoe 3aHATHE 2
ApudmMerndecKuii KOpeHb HATYpaibHoli crenenn | KopHu HaTypaslbHOMN CTENEHH U3 YHCIA U UX CBOMCTBA.
11 Tema 1.10. IIpakTHyeckoe 3aHATHE 2
BoluuciieHHe KOpHel HATYPAJIbHOM CTeneHn Brluncnenue KopHel HaTypaJIbHOW CTENEHH U3 YHCIa ¢ IPUMEHEHUEM CBOMCTB CTENEHEH.
12 Tema 1.11. Copep:xanue y4yeOHOr0 MaTepuaJa. 2
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CreneHu ¢ pPalMOHAJIBHBIM U JeficTBUTEIbHBIM

Crenenb ¢ paorOHAJIBHBIM TIOKA3aTCIIEM. CBoiicTBa cTemeHeil ¢ pamroOHAJIBHBIM ITOKA3aTCJIEM.

moKa3arejeM CrerneHb C ISHCTBUTEIILHBIM [TOKa3aTEIIEM.
13 Tema 1.12. IIpakTHyeckoe 3aHATHE
IIpeodpa3zoBaHne YHCIOBHIX H OYKBEHHBIX IIpeobpa3oBaHue YHCIOBBIX U OYKBEHHBIX BBIPAKCHHMU, COJCPKAIIMX CTCIICHHU, IPUMCHSS CBOMCTBA.
BBIPAKEHUI, COEPKAIUX CTENEeHH CpaBHeHHUE BBIPRKCHUH CO CTETICHSIMH.
14 Tema 1.13. Copep:xanue y4yeOHOro MaTepuasa.
CrenenHasi yHKINS , ee CBOICTBa U rpaduk [ocTpoenue rpadukoB creneHHbIX (GYHKIMNA. BpinonHeHne npeodpa3zoBanus rpadukoB
15 Tema 1.14. IIpakTH4yeckoe 3aHATHE
B3aumHo o6paTHBIE QyHKIHHI [TocTpoenue rpadukoB B3auMHO 00paTHBIX (GyHKLMHA. Brinonnenune npeodpa3zoBanus rpadukos
16 Tema 1.15. Copep:xanue y4yeOHOro MaTepuasa.
Onpenesienne paBHOCHJIBHOCTH BBIPAKeHHIH € OnpepencHre paBHOCWIBHOCTH BBIPAKCHUI C paJiiKagaMu. PelieHre uppanuoHaibHBIX YPaBHCHUIA.
paauKajJaMu.
17 Tema 1.16. Coaep:xanue yuedOHOro MaTepuasa.
HppanuonajbHble YypaBHEHUSA Pemienue uppanvoHanbHbIX YpaBHEHUN
18 Tema 1.17 Coaep:xaHue yuedOHOro MaTepuasa.
HppaunoHnajbHble HEpaBeHCTBA Pemenne upparnoHanbHBIX HEPABEHCTB.
19 Tema 1.18. Coaep:xanue yuedOHOro MaTepuasa.
Iloxa3aTreiabHas GyHKIHUs, ee cBoiicTBa M rpaduk. | IlocTtpoenue rpadukoB nmoka3zaTenbHBIX (YHKIMHA. BrimomHenne npeobpazoBanus rpagKoB
20 Tema 1.19. IMpakTuyeckoe 3aHsITHE
Pemenne noka3arejJbHbIX YPABHEHUH Pemienue nokasarenbHbIX ypaBHEHUM.
21 Tema 1.20. Coaep:xanue yuedOHOro MaTepuasa.
Iloka3aTeapHbIe HEPABEHCTBA Perienne nokasaresbHbIX HEPABEHCTB.
22 Tema 1.21. IIpakTHyeckoe 3aHATHE
Cucrembl NOKa3aTeJbHbIX YPABHEHHIT M HepaBeHCTB| Pelienye cucteM noka3arenbHbIX YPaBHEHHH M HEPABEHCTB.
23 Tema 1.22. IIpakTHyeckoe 3aHATHE
Pemenne mpuKIaTHBIX 321249 HA CJIOKHBIE PenieHue npukIiiaHbIX 337249 Ha CIIOKHBIC TPOIICHTHI
TMPONEHTHI
24 Tema 1.23. Copep:xanue y4yeOHOro MaTepuasa.
Onpenesenne gorapudpma Onpenenenne gorapupma. OCHOBHOE JIOTapU(PMHUUECKOE TOXKIECTBO.
25 Tema 1.24 Copep:xanue y4yeOHOro MaTepuasa.
N . CaoiictBa jorapu¢moB. BelinomHeHue mnpeoOpa3oBaHMii BBIPAXKEHUH, NpUMeHeHHe (opmy,
CpoiicTBa J0orapupmos o
CBSI3aHHBIX CO CBOWCTBaMH JIOTApHU(PMOB.
26 Tema 1.25 IMpakTuyeckoe 3aHsITHE
o Jecartnanbie u HaTypaybHBIE Jorapudmel. @opMyia mepexoaa oT JorapudmMa 1mo 0JHOMY OCHOBAHHUIO
JlecATHYHBIE U HATYPaJdbHbIE JOrapu(pmMbl
K JIOTapu(pMy O IPYTOMY OCHOBAHHIO.
27 Tema 1.26. Coaep:xanue yuedOHOro MaTepuasa.
IlpaBuaa neiicTBuii ¢ Jorapupmamu IIpaBuna nevicTBuii ¢ norapudmamu. Pemenne 3agad Ha IPUMEHEHHE BCEX CBOMCTB JIorapu(MoB
28 Tema 1.27. Coaep:xanue yuedOHOro MaTepuasa.
Jlorapudgmuyeckasi pyHKuus, ee CBOiicTBA U IToctpoenwue rpadpukos Jorapudmmdeckux ¢pyHkuuii. Bermonaaenue npeodpa3zoBanus Tpa@uKoB
rpaguk
29 Tema 1.28. IMpakTuyeckoe 3aHsITHE

JlorapudgmMuyeckne ypaBHeHUs

Omnpenenenne 00NacTH  JONMYCTHUMBIX 3HAYEHHH JIOTapU(MUYECKOTO BbIpaKeHMs. PerieHue
Jorapu(pMHUYECKUX ypaBHEHHH




30 Tema 1.29. IMpakTuyeckoe 3aHsITHE 2
Pemienue ypaBHeHHIi rpadgpuuecKuM MeTOI0M [TocTpoenue rpadukoB TpUroHOMEeTpHYECKHUX (YHKIMH. BrinoiHeHne npeoOdpa3zoBanus rpadukos
31 Tema 1.30. IIpakTH4yeckoe 3aHATHE 2
JlorapudmMuyeckne HepaBeHCTBA Perienue norapu)MUUECKUX HEPABEHCTB.
32 Tema 1.31. IIpakTHyeckoe 3aHATHE 2
IloaroroBka K KOHTPOJIbLHOMH padoTe. [ToaroroBka K KOHTPOJIBHON padboTe
33 Tema 1.32. IIpakTH4yeckoe 3aHATHE 2
KonTpoabnas padora Nel. KonrposbHast padora Nel.
Pa3gen 2. OCHOBBI TPHTOHOMETPHH 42
34 Tema 2.1. Copep:xanue y4yeOHOro MaTepuasa. 2
Papuannasi Mmepa yria. [loBopor Touku Bokpyr | M3yueHue paguaHHOro MeToAa HM3MEPEHHs YIJIOB BpAIIEHHS M WX CBSI3HM C TPaIyCHOH MEpoil.
HAYaJIa KOOPAMHAT W300pakeHne yrioB BpallleHHs] Ha OKPY)KHOCTH, COOTHECEHUE BEJIMYHHBI YTJIa C €r0 PacloIoKEeHHEM.
35 Copep:xanue y4yeOHOro MaTepuasa. 2
Tema 2.2. DopMynupoBaHHE ONpPENCNCHUH TPUTOHOMETPHUYECKUX (DYHKIMH IS YIJIOB MOBOPOTa M OCTPBIX
OnpenesieHne CHHYCA, KOCHHYCA M TAHIeHCA YIyla | YIJIOB MPSIMOYTOJBHOTO TPEYTOJIbHUKA M OOBACHEHHE WX B3aMMOCBSI3M. 3HaKH CHHYyca, KOCHHYCa U
TaHTeHCa
36 Tema 2.3. Coaep:xanue yuedOHOro MaTepuasa. 2
3aBHCHMOCTH MEXKAY CHHYCOM, KOCHHYCOM H 3aBHCUMOCTh MEXIy CHHYCOM H KOCHHYCOM. OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO.
TAHT€HCOM O/IHOTO M TOTO 7Ke yIJjia 3aBHCHMOCTH MEX/Iy TAHT€HCOM M KOTAHTC€HCOM. 3aBHCHMOCTB MEX/Ty TAHT€HCOM M KOCHHYCOM.
37 Tema 2.4. IpakTuyeckoe 3aHsITHE. 2
IIpuMeHeHNe OCHOBHBIX TPHTOHOMETPHYECKHX [IpuMeHeHHE  OCHOBHBIX ~ TPUTOHOMETPHYECKMX  TOXKAECTB  [UIS  BBIYUCICHHS  3HAYCHUH
TOKIECTB TPUrOHOMETpUUECKUX (PyHKIMIT o oHO# U3 HUX. CHHYC, KOCHHYC M TaHT'€HC YIJIOB 0L U -0
38 Tema 2.5 Copep:xanue y4yeOHOro MaTepuasa. 2
DopMyJIbI CIT0KEHHS Wzyuenne Gopmyi cioxeHust JUIsi CHHyca, KOCHHYCa M TAHI'€HCa PAa3JIMYHbIX YIJIOB.
39 Tema 2.6 Copep:xanue y4yeOHOro MaTepuasa. 2
o . Uzyuenne popmyn qBOMHOTO yria ajsi CHHyca, KOCHHYCa U TAaHT€HCA M X NPUMEHEHUE MPH PEICHUN
CuHyc, KOCHHYC M TAHT€HC IBOITHOTO yTJjIa
3a1a4
40 Tema 2.7. IIpakTHyeckoe 3aHATHE 2
Mpumenenne Gpopmy.i aBoiHOro u mojoBuHHOro | M3ydenue Qopmys MOJOBMHHOTO yriia AJisl CHHyca, KOCHMHYCa M TaHIeHCa M HMX IPUMEHEHHWE IpU
yIJIOB. pemeHnn 3a1a4d
41 Tema 2.8 Coaep:xaHue yuedOHOro MaTepuasa. 2
e O3HaKOMJICHHE CO CBOMCTBAMH CHMMETPHHU TOYEK HA €IUHUYHON OKPY)KHOCTH W NPUMEHEHHUE MX UIA
®opmyabl NIpUBeAeHUS
BBIBOZIa (hOPMYJI IPUBEICHUS
42 Tema 2.9. Coaep:xanue yuedOHOro MaTepuasa. 2
CyMMa H pasHOCTh CHHYCOB i KOCHHYCOB @opMynBl CyMMBI U PAsHOCTH CHHYCOB M KOCHHYCOB M MX MNPHUMEHCHWE MPH YNPOIIEHHH
TPUTOHOMETPHUIECKHUX BBIPAKCHUHN
43 Tema 2.10. Coaep:xanue yuedOHOro MaTepuasa. 2
Ipumenenne popmMyJ1 TPUTOHOMETPUU TIPH Pemenne 3amay Ha peoOpa3oBaHNe TPUTOHOMETPHUYECKIX BEIPAKEHUI C IPUMEHEHHEM BceX (hopMy
pellleHNH 3aaa4 TPUTOHOMETPHUH
44 Tema 2.11. IIpakTHyeckoe 3aHATHE 2

I[IpnMeHeHne OCHOBHBIX TPUTOHOMETPHYECKUX
¢opmya nuis npeodpa3zoBanus
TPUTOHOMETPUIECKHX BHIPAKEHHUIH

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHHUIT ¢ IPUMEHEHHEM OCHOBHBIX TPUTOHOMETPUYCCKUX
¢dopmyi.




45 Tema 2.12. Coaep:xanue yuedOHOro MaTepuasa. 2
Apkkocunyc. Pemenue ypapHeHus cos(x) =a Omnpenenenre apKKOCHHYca M ero cBolcta. PopMyiia 1Jisl pellieHus ypaBHEHHH cos(X)=a
46 Tema 2.13. Copep:xanue y4yeOHOro MaTepuasa. 2
Apkcunyc. Pemenne ypaBHenmii sin(x)=a Omnpenenenne apKkcuHyca U ero cpoiictea. @opmyna Juis pelieHns ypaBHeHu sin(x)=a
47 Tema 2.14. Copep:xanue y4eOHOro MaTepuasa. 2
ApKTaHreHc U apkkoTanrenc. Pemmenue ypaBHenuii | Onpenenenue apkTaHreHca M apKKOTaHreHca M ux cBoicrBa. dopmyna i pelieHus ypaBHEHUI
tg(x)=a u ctg(x)=a tg(x)=a u ctg(x)=a.
48 Tema 2.15. IIpakTH4yeckoe 3aHATHE 2
Pemienne mpocTedINX TPUTOHOMETPHYECKUX Perienue npocTeHImxX TPUroHOMETPUUYECKUX YPAaBHEHHUH C IPUMEHEHHEM BCEX M3YyUYECHHBIX (OPMYII.
ypaBHeHH
49 Tema 2.16. IIpakTH4yeckoe 3aHATHE 2
PenreHue TpMroHOMETPHYECKHX Pemmenne TpUroHOMETPUIECKUX YPaBHEHNI METOIOM NPUBEACHUSIX UX K KBaJAPATHOMY YPaBHEHHUIO
YpPaBHeHMii MeTO10M MPUBEIEHUSA K JIMHEHHOMY 1
KBaJpPaTHOMY YPaBHEHHIO
50 Tema 2.17. IMpakTuyeckoe 3aHsITHE 2
OnHopoaHbie TPUTOHOMeTpUYecKHe ypaBHeHusi | OIHOpPOJHBIE TPUTOHOMETPUIECKUE YPAaBHEHHSI IEPBOM M BTOPOH CTENEHH U allTOPUTM HX PELICHHUS.
51 Tema 2.18. Coaep:xanue yuedOHOro MaTepuasa. 2
PenreHue nmpocTeifllinx TPUrOHOMETPHYECKUX [Ipumeps! pemieHNsT NPOCTEHIINX TPUTOHOMETPUYECKMX HEPABEHCTB C MOMOIUBIO CIMHUYHOU
HEpPaBEHCTB OKPYXHOCTH
52 Tema 2.19. IMpakTuyeckoe 3aHsITHE 2
KonTpoabHas padora Ne2. KonrposbHast padora Ne2.
53 Tema 2.20. IIpakTHyeckoe 3aHATHE 2
IloaroToBka K HTOrOBO¥ KOHTPOJIBHOM padoTe. [ToaroroBka K UTOroBOM KOHTPOJILHOM padboTe
54 IIpakTHyeckoe 3aHATHE 2
Hrorosast kKoHTpoabHas paboTa
Hrorosas koHTpoJbHAs paboTa
2 cemecTp
Pa3gen 3. @yHknum, MX CBOICTBA M rpaguKH 24
55 Copep:xanue y4yeOHOro MaTepuasa. 2
Tema 3.1. O3HaKOMJICHHE C TIOHATHEM IIEPEMEHHOM, TPUMEPaMH 3aBUCUMOCTEH MKy NepEMEHHBIMH.
N O3HaKkoOMJICHHE C TOHSATHEM TpaduKa, ONpelesiCHUEe NPHHAIEKHOCTH TOUYKU TpaduKy (yHKIUH.
Onpenenenue YucJI0BOH (PYHKIMHU U CIIOCOOKI ee o N
saaHus MpeeNeHue 1o (Ul)opMyne MIPOCTEHIIel 3aBICHUMOCTH, BUAa ee Tpaduka. Bripaxkernne mo dopmyme
OITHOW TIEPEMEHHON Yepe3 IpyTHe.
O3HaKOMJICHHE ¢ ompesiesieHneM QyHKITUH, QOPMYITHUPOBAHUE €TO0.
56 Coaep:xanue yuedOHOro MaTepuasa. 2
Tema 3.2 Omnpenenenne Bo3pacTalomieil 1 yObIBarommeil, orpaHHueHHOHN cBepxy (CHU3Y) (pyHKmn. Hanmensiee
CpoiicTBa pyHKIMIT ¥ HanOoJbplee 3HAYCHHS (QYHKIUH. UETHOCTh M HEYETHOCTh (PYHKIMI. AJTOPUTM HCCIEIOBAHUS
(YHKIIMY HA YETHOCTD.
57 Coaep:xanue yuedOHOro MaTepuasa. 2
Tema 3.3. Wsydenue nowsamus obpamuoil @yHKyuu, ONPEICICHUEC BHIA U NOCMPOEHUe epagura o6pamuou
H3ydenne noHsaTust 00paTHOi pyHKINH @ynxyuu, Haxodcoenue ee obracmu
onpedeieHusi U 061acmu 3HAYEHUI.
58 Tema 3.4. IIpakTH4yeckoe 3aHATHE. 2

(I)yHKIIHOHaJII)HI)Ie 3aBMCHUMOCTH B PeaJTbHBIX

O3HaKOMJICHHE C IpuMepamMu (byHKIII/IOHaJ'II)HLIX 3aBHCUMOCTEH B PCaJIbHBIX NPOLCCCaX M3 CMCIKHBIX

10




npoieccax JTUCTIHATUIHH.
O3HaKOMJICHHE C JIOKA3aTCIbHBIMH PACCYKACHUSIMH HEKOTOPBIX CBOMCTB JTHHEHHOW M KBaJPATUYHON
(yHKIMHA, TPOBENCHWE WCCICHOBAHUS JIMHCHHOW, KyCOYHO-TTMHEWHOW, ApPOOHO-IMHEHHON W
KBaJIpaTU4HON (QYHKIMMH, mocTpoeHue ux rpapukos. [loctpoeHne u uyreHne rpa@ukoB GyHKIUI.
59 IIpakTHyeckoe 3aHATHE 2
Tema 3.5. Cxema uccnenoBanus (GyHKINU.
HccrenoBanue pyHKoun CocraBneHue BUIOB (DYHKIUIT [0 JAHHOMY YCJIOBHIO, PCIICHHE 33124 HA YKCTPEMYM.
Brinosnaenue npeobpa3oBanuii rpaduka GyHKIMU
60 Tema 3.6 Coaep:xanue yueOHOro MaTepuaJa. 2
VAR YMmenpmieane 007acTH  ompenesieHus (QYHKIUH. ApHpMeTHYecKne Oolepanud Hax (QYHKIHSAMU.
IIpeodpa3zoBanus GpyHKUUI U AeilicTBUA HAT HUMH .
ITocTpoenue caoxHOW QYHKIINY.
61 Coaep:xanue yuedOHOro MaTepuasa. 2
Tema 3.7. Brruncienne 3HadeHHN GYHKINH 110 3HAYCHUIO apTyMEHTa.
CreneHHble, MoKka3zareibHble U Jorapumudeckne | OmnpenencHue MOJ0KEHUS TOUKH Ha Tpaduke 1Mo ee KOOpAUHATAM M HA000pOT.
byHxuun Hcnonp3oBanne cBOMCTB (GYHKIMN JJIs CPAaBHEHUS 3HAUYCHUH CTEIeHeH 1 TorapudmMoB.
ITocTpoenue rpaduKoB CTEMEHHBIX, TOKA3aTEIbHBIX U JJOTAPUPMUIESCKUX QYHKITUH.
62 Tema 3.8. Coaep:xanue yuedOHOro MaTepuasa. 2
I'paduxy u cBOlicTBa TPUTOHOMETPHYECKUX [ocTpoenue u uccienoBanue rpagukoB QyHKIUH y=sinx
(pyHknmii y=sinx
63 Tema 3.9. Copep:xanue y4yeOHOro MaTepuasa. 2
I'paduxy u cBOlicTBa TPUTOHOMETPHYECKUX [TocTpoenue u nccienoBanue rpadukoB GyHKINH y=cosX
$yHKIMI y=cosx
64 Tema 3.10. Copep:xanue y4yeOHOro MaTepuasa. 2
I'paduxy u cBOlicTBa TPUTOHOMETPHYECKUX [ocTpoenue u uccienoBanue rpaduxoB GyHKIuit y=tgx
Gyskumii y=tgx
65 Tema 3.11. Coaep:xanue yuedOHOro MaTepuasa. 2
I'pa¢ukm u cBOMCTBA TPUTOHOMETPHYECKUX IocTpoenue u ucciaenoBanue rpagpuxkoB GQyHKIUM y=ctgx
yskumii y=ctgx
66 Tema 3.12. IMpakTuyeckoe 3aHsITHE 2
KoHTpoabHas padora Ne3 Kontponsnaas pabora Ne3.
Pasznen 4. KomounaTopuka 14
67 Tema 4.1. Coaep:xanue yuedOHOro MaTepuasa. 2
N3yyenne npaBuiia komouHaTopuku. [IpaBuio W3ydenue npaBuiia KOMOMHATOPHUKH 1 TIPUMEHEHHUE IIPH PEIICHHH KOMOMHATOPHBIX 3a1ad.
Npou3BeeHUs
68 Tema 4.2 IpakTuyeckoe 3aHsITHE 2
- O3HaKOMJICHHE C TMOHSATHUSAMH KOMOWHATOPUKHU: Pa3MCIICHUSMH, COYCTAHMSIMH, IMEPECTAHOBKAMHU H
Pa3menneHusi, coueTaHus, NepPecTAaHOBKA
(dhopMynaMu s MX BRIYHCIICHUS.
69 Tema 4.3. IIpakTHyeckoe 3aHATHE 2
PemeHue NPaKTHYECKHX 32124 ¢ Mcnojb3oBanuem | OObsICHEHHE U NpUMeHeHHe (OPMYJT ISl BEIYUCICHUS pa3MELCHUH, IepEeCTAHOBOK M COUETaHUH MpH
NMPaBUJI MEPECTAHOBKH H pa3MelleHns pelIeHnH 3a1a4.
KOMOHHATOPUKH Pemenne npakTHYECKUX 33124 ¢ UCIOJIB30BAHHEM MOHATHI W PaBIWIT KOMOWHATOPUKU
70 Tema 4.4. IIpakTHyeckoe 3aHATHE 2

Pemenne MPAKTHYCCKHUX 3a/1a4 ¢ IPUMCHECHUEM

Pemenne MPAKTUYICCKUX 3aJ1a4 C MIPUMEHCHUEM TTPABUJI pa3MCIICHNUA U COUYCTAHUA
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NMpaBuJI pasMEIlCHUA U COUCTAHUSA

71 Tema 4.5 Copep:xanue yueOHOro MaTepuaJa. 2
e Osznakomienue ¢ OuHOMoM HeroToHa M TpeyrosnbHukoM Ilackans. Pemienue 3ajau Ha pa3ioskeHUE
bunom HploTona
OnHOMA.
72 Tema 4.6. IIpakTHyeckoe 3aHATHE 2
Pemenue 3a1a4 KOMOMHATOPUKH, IpuMeHnsisi 6unom | [ToBTOpeHHe NPOiIEHHOrO MaTepuaia 3a CeMecTp
Helorona u Tpeyroabnuk [ackans.
73 Tema 4.7 IIpakTH4yeckoe 3aHATHE 2
KonTtponbnas padora Ne 4 KonrposbHast pabora Ne4.
Pasnen 5. DiieMeHTBI TeOpUHU BEPOSAITHOCTEN M CTATUCTUKHU 18
74 Tema 5.1 Coaep:xanue yueOHOro MaTepuaJa. 2
o OnpenencHue CIy4alHOTO, JOCTOBEPHOTO M HEBO3MOXXHOIO coObITHIA. CymMMa, TpOHM3BEICHHE
Co0bITus. BepossTHOCTH COOBITHS. N
coOrITHil. PaBHOE M mpoTHBOMIONOXKHOE coObITHE. Kitaccnmueckoe orpeiesieHre BEpOsTHOCTH.
75 Tema 5.2 Coaep:xanue yuedOHOro MaTepuasa. 2
- . N3ydyeHne TeopeMbl O BEPOSITHOCTH CYMMBI HECOBMECTHBIX COOBITHH M €€ CJICACTBHI. BrraumcieHue
Cao:xeHue BeposiTHOCTel .
BEPOSTHOCTH HECKOIBKUX COOBITHIA.
76 Tema 5.3. Coaep:xaHue yuedOHOro MaTepuasa. 2
He3aBucumble cOObITHSA. YMHOKEHHE W3ydenue TeopeMBl O BEpOATHOCTH YMHOXXCHHS HE3aBHCHUMBIX COOBITHHA. BEIUmciieHHe BEpOsTHOCTH
BEpPOSITHOCTEIH. HECKOJIBKUX COOBITHI
77 Tema 5.4. IIpakTHyeckoe 3aHsiTHE 2
Pemenne 3a1a4 ¢ npuMeHeHUEeM CBOMCTB Pemenne 3a1a4 Ha BEIYHUCIICHNE BEPOATHOCTEH COOBITHI
BepPOSATHOCTE#
78 Tema 5.5 Copep:xanue y4yeOHOro MaTepuasa. 2
N - O3HaKOMJICHHE C TOHSITHEM CIy4yailHON BENWYWHBL JIMCKpETHBICE ¥ HEMPEPHIBHBIC CIy4YailHbIC
CayuaiiHble BeJIMINHBI
BeMYMHEL. [ ICTOrpaMMa Y TIOJIMIOH YacToT.
79 Copep:xanue y4yeOHOro MaTepuasa. 2
Tema 5.6 O3HaKOMIJICHHE C TIPCACTABICHUEM YHCIOBBIX MaHHBIX M HMX XapaKTCPUCTHKAMH: TeHepalbHast
IenTpajbHbie TEHIEHIIUU CIYyYaHON BeJIMYMHBI | COBOKYITHOCTb, BBIOOpKa, cpeaHee apudmeTuueckoe, Mona, MeauaHa. [loHaTHe O 3agaydax
MaTeMaTHIeCKOH CTATHCTHKH.
80 Tema 5.7 IMpakTuyeckoe 3aHsITHE 2
. Mepsl pazbpoca ciydaliHOW BETWYWHBL: pa3MaX, OTKJIOHEHHE OT CPEIHEro, IHUCIIEPCHsl, CpeaHee
Meps! pa3época ciay4yaifHoOil BeTHYNHBI
KBaJIpaTUIHOE OTKJIOHEHHE.
81 Tema 5.8. IIpakTnyeckoe 3aHsiTHE 2
Penienne nNpakTUYeCKUX 3a7a4 HA 00padoOTKy Pemenne nmpakTryecKnx 3a1a4 Ha 00paOOTKy YHCIOBBIX TaHHBIX, BEIYHCICHAE MX XapaKTSPHUCTHK.
YHCJOBBIX JAHHBIX
82 Tema 5.9. IMpakTuyeckoe 3aHsITHE 2
KoHTpoabHas padora Ne5. KonTtponsnaas padora NeS.
Pa3gen 6. Hauajia MaTeMaTH4eCKOI0 aHAJIN3A 64
83 Tema 6.1. Coaep:xanue yuedOHOro MaTepuasa. 2
O3HakoMJIeHHE C TIOHATHEM YHCI0BOM O3HaKOMJICHHE C IOHATHEM YHCIOBOW TOCIIEOBATEIIFHOCTH, CIIOCO0AMH €€ 3aJJaHUs, BBIYHCICHUIMHI
MOCJIeT0BATEIbLHOCTH €e WICHOB.
84 Tema 6.2. Copep:xanue y4yeOHOro MaTepuasa. 2

IIpenen nociaen0BaTeJbLHOCTH

(O3HaKOMJICHHE C ITOHATHEM npeaciia nocJIe10BaTCJIbHOCTH.
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85 Tema 6.3. Coaep:xanue yuedOHOro MaTepuasa.
Buruncienne cyMMbI 6€CKOHEYHOTO YHCI0BOTO O3HAaKOMJICHHE C BBIYHMCIICHHMEM CyMMBl OECKOHEYHOI'O YHCIIOBOTO DsAla Ha IMPUMEPE BBIYHUCIICHHUS
psaaa CYMMBI OECKOHEYHO yOBIBAIOIEH I'€OMETPHUYECKOI MPOrpecCchu.
86 Tema 6.4 IIpakTHyeckoe 3aHATHE
A o Haxoxnenne n —oro 4wieHa apuMeTu4eckoil H reoMeTpHYECKOi Mporpeccuii, CcyMMbI MePBBIX N
pudmMeTHUecKas M reoMeTpHYeCKasi MPorpeccus.
YJIEHOB.
87 Tema 6.5. IIpakTHyeckoe 3aHATHE
CyMmMma GeckoHe4HO yOobIBaoieii reomerpuyueckoii | Pemenne 3amay Ha npuMmeHeHHe (QopMynnbl CyMMBI OECKOHEYHO YOBIBAaroIeH TIeOMETpHYEeCKON
nporpeccun MIPOrPECCHU
88 Tema 6.6. IIpakTHyeckoe 3aHATHE
JIuHeiiHbIH U YKCIOHEHIMAIbHBII pocT. Uncso e. | JIMHEHHBIN U SKCIOHEHIIMAIIBHBINA pocT. Yucio e.
89 Tema 6.7. IMpakTuyeckoe 3aHsITHE
Hcnosib30BaHNe Mporpeccuu 1Jisl pelieHus Hcnonp30BaHne IPOTPECCHH IS PEIICHHS peabHBIX 3a7ad MPUKIaJHOTO XapaKTepa
peajbHBIX 32/1a4 NPUKJIATHOTO XapaKTepa.
90 Coaep:xaHue yuedOHOro MaTepuasa.
Tema 6.8. O3HaKOMJICHHE C TIOHATHEM TTPON3BOTHOMN.
IloHsTHE NPOU3BOIHOI, ee MeXaHMYecKHii cMbIca | V3yueHune n popMyInpoBaHHE €€ MEXAaHHYECKOTO CMBICIA.
W3ydenune axropuTMa BEIYHCICHHAS TPOM3BOIHON HA MPUMEpPE BRIYUCICHUS MTHOBEHHOM CKOPOCTH.
91 Tema 6.9 Coaep:xanue yuedOHOro MaTepuasa.
Ut BoiBox opMysbl Uit BEIYMCICHUS MPOM3BOJIHON CTENCHHOW (QYHKUMHU. BhrunciieHue nmpousBOgHON
IIpousBoaHas cTeneHHON (pyHKINH N
CTENEeHHOU QYHKIIHH.
92 Tema 6.10. Copep:xanue y4yeOHOro MaTepuasa.
IIpasuiaa muddepeHIpoBaHU [Tpou3BosaHast OT CyMMBI, IPOU3BEICHHS M YaCTHOr0 ABYX QyHKIMH. [Ipon3BosHast ci10KHOH QyHKIUH
93 Tema 6.11. Copep:xanue y4yeOHOro MaTepuasa.
IIpon3BoaHbIe d1eMeHTAPHBIX QYHKIMIT YcBoenue npasui anddepeHIpoBaHysl, TAOIUILBI IPOU3BOIHBIX 3JEMEHTaPHBIX (DYHKIHH.
94 Tema 6.12. IIpakTHyeckoe 3aHATHE
IIpumenenne Ta6 MBI MPOU3BOIHBIX [Ipumenenne TabnuIBl TPOU3BOAHBIX JJIEMEHTApHBIX (QYHKUMI M mpaBui AnpepeHIUpOBaHUs JUIs
3JIeMEeHTapPHbIX (PYHKIUH HAX0)KJICHUH TPOW3BOTHBIX ()YHKITHA.
95 Coaep:xanue yuedOHOro MaTepuasa.
Tema 6.13. O3HakOMJICHHE C TIOHATHEM YTIOBOro Kod(¢uIeHTa mpsAMoid. BBemeHne MOHATHS KacaTeNbHOW K
I'eomeTpuveckuii cCMbICJ TPOU3BOIHOM rpaduky yHKIEH. ['eoMeTprdeckuil CMBICT MPOW3BOAHON. POpMyna A COCTAaBICHHS ypPaBHEHUS
KacaTtenbHOU K rpaduKy QyHKIMH B TOUKE X.
96 Tema 6.14. IMpakTuyeckoe 3aHsITHE
Casi3b NPOU3BOIHOI U POMEKYTKOB Bo3pactanusi | [IpuMeHeHne NPOM3BOAHOW K HAaXOXKJICHUIO TPOMEKYTKOB BO3pAacTaHWA M YObIBaHUS (DYyHKIIHH.
U YObIBaHUSI QYHKIIUH Teopema Jlarpanxa.
97 Tema 6.15 Coaep:xanue yuedOHOro MaTepuasa.
e Heobxoaumoe yciioBue cymiecTBOBaHMsI JKcTpemMyma — Teopema Pepma. [locrarounoe ycioBue
IIpousBoaHast ¥ IKCTPeMyMbI GYHKIUH
CYIIECTBOBAHUS KCTPEMYyMa.
98 Tema 6.16. IIpakTHyeckoe 3aHATHE
IIpoBenenne ¢ MOMOIIBLIO MPOU3BOTHOI [IpoBeneHue ¢ MOMOIIBIO TPOM3BOAHON HCCIIEIOBAHUS (DYHKIIUH, 3alaHHOH (hOPMYJIOH.
uccae10BaHusl PYHKINH YcraHoBIIEHHE CBS3H CBOMCTB (DYHKIIMU M IPOU3BOJIHOM 110 MX rpaduKaM.
99 Tema 6.17. IIpakTHyeckoe 3aHATHE

HamnboJiblliee 1 HaMMeHblIee 3HAYEeHUEe PYHKUMHT

HawubobIee 1 HaUMEHbIIIEE 3HAYCHHS (I)YHKHI/II/I Ha 3aJaHHOM OTPE3KE.
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AHFOpI/ITM HAXOXICHUA HauOOJIBIICTO U HAUMEHBIIIETO 3HAYCHUH

100 Tema 6.18. IMpakTuyeckoe 3aHsITHE 2
Bropas npousBonHas pyHKumii HaxoxneHne BTOpPoii NPOM3BOXHOI.
101 IIpakTHyeckoe 3aHATHE 2
Tema 6.19. ITonsiTHe MPOU3BOAHOI BTOPOrO MOPSAIKA.
Boinykiiocts rpadguka pyHkunn, Touku nepernda | Buimykinocts QyHKuu.
Touku nepernoa.
102 Tema 6.20. IIpakTHyeckoe 3aHATHE 2
IIpuMeHenne MpoU3BOIHOI K MOCTPOEHUIO [IpumMeHeHHne NPOU3BOHOM K IOCTPOCHHUIO rPahUKOB (QYHKIMN
rpa¢gukoB pyHKIMii
103 Tema 6.21. IIpakTHyeckoe 3aHATHE 2
Hcnonb3oBaHue reoMeTpuieckoro u ¢pusnyeckoro | Mcrnoab3oBaHHE reOMETPHIECKOTO M (PU3MUECKOTO CMBICITA TPOU3BOAHON JUIS PEIICHHMS 3a1a4
cMbICJIa TPOM3BOHOII /sl pellleHus 3a1a4
104 Tema 6.22. IMpakTuyeckoe 3aHsITHE 2
IMoaroroBka K KOHTPOJILHOI padoTe. IToaroToBKa K KOHTPOJIBHOI paboTe.
105 Tema 6.23. IMpakTuyeckoe 3aHsITHE 2
KoHTpoabHas padora Ne6 Kontponsnas padora Ne6
106 Tema 6.24. Coaep:xanue yuedOHOro MaTepuasa. 2
IMoHsiTHe MepBOOOPa3HO PyHKIMHU [onstue nmeprooOpa3Hoii. CBsI3p MEXAY MPON3BOTHON (YHKIIMK U €€ IepBOOOPa3HOH.
107 Tema 6.25. IMpakTuyeckoe 3aHsITHE 2
Omnepanus HHTETPUPOBAHHSL.
IIpaBuiia HaxokIeHNs NePBOOOPA3HBIX o
Tabsmua nepBooOpa3HbIX 2IeMEHTapHBIX QYHKIMH
108 Tema 6.26. IIpakTHyeckoe 3aHATHE 2
Penienne 3aga4 Ha CBSI3b EPBOOOPA3HON U ee Perienue 3aau Ha cBsI3b IEPBOOOPA3HON U €€ POU3BOIHOM.
TPOU3BOHOM
109 Copep:xanue y4yeOHOro MaTepuasa. 2
Tema 6.27. Omnpenenenre KpUBOJIUHEHHOM Tpaneuu.
Ilnomans kpuBoIMHEHHOI Tpaneunn u naTerpan | OnpeneneHue uHTErpana.
®dopmyna Heiorona-Jleiibauma
110 Tema 6.28. Coaep:xanue yuedOHOro MaTepuasa. 2
BbluKc/ieHHe HHTErpaJjioB
111 Tema 6.29. IMpakTuyeckoe 3aHsITHE 2
IIpuMeHenne MHTErpasa 1Jisi BbIYHCIEHHUS Pemenne 3aau Ha TpIMEHEHNE HUHTETPANA AT BEIYUCICHHS TUIOMIACH.
omaaei
112 Tema 6.30. IMpakTuyeckoe 3aHsITHE 2
IIpuMeHenne MHTErpasa 1Jisi BbIYHCIEHHUS [Iprmenenne uHTErpana Ui BBIYUCICHNS (PU3UIECKUX BETHYHH.
(pu3nyecKHX BeJIHYHH
113 Tema 6.31. IMpakTuyeckoe 3aHsITHE 2
IIpuMeHeHne NPOM3BOAHOI M MHTErpana K [ToaroroBka Kk KOHTPOJIBHOW padoTe
pellIleHHI0 MPAKTHYEeCKHX 32124,
114 Tema 6.32. IIpakTHyeckoe 3aHATHE 2
KonTpoabnast pabora Ne7 KonrposbHast pabora Ne7
Pa3gen 7. YpaBHeHHS M HepaBeHCTBA 24
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115 Tema 7.1 Coaep:xanue yuedOHOro MaTepuasa. 2
ma 7.1. N N
. O3HaKOMJICHHE C TPOCTCHINMMH CBEICHHSIMH O KOPHAX aIreOpanvecKuX YpaBHCHHH, MOHATHUSIMH
O3HakoMJIeHHE C IPOCTEHINMHA CBeeHUsIMH O . N
N HCCIICIIOBAHUSI YPABHCHHUI U CUCTEM ypaBHCHUH.
KOPHSAX aJIredpanvdecKux ypaBHeHHIt
116 Tema 7.2. Coaep:xanue yuedOHOro MaTepuasa. 2
H3yyeHne TeOpHH PABHOCHJILHOCTH YpaBHeHuii 1 | PaBHOocHibHBIE ypaBHeHHs. TeopeMbl O pPaBHOCWIBHOCTH ypaBHEeHHH. [IpeoOpa3zoBaHne maHHOTO
ee MpUMEHeHHs YpaBHEHHs B ypaBHeHHe-cnenoBanue. IIpoBepka kopueil. ITotepst kopHEH.
117 Tema 7.3. Coaep:xanue yuedOHOro MaTepuasa. 2
OO0mue MeTo/bl pellieHUs YPaBHeHH I Merton 3aMeHbl nepeMeHHo. MckintoueHre BO3MOXKHOM NOTepH KOpHEH.
118 Tema 7.4 IIpakTHyeckoe 3aHATHE 2
o CyTp MeTOla Ppa3lIOKCHHS Ha MHOXKUTENHW. PelieHHe paluOHANBHBIX, HWPPALNHUOHAIBHBIX,
Merton pa3iioKeHUs HA MHOKHT €A 9
MOKA3aTeIbHBIX, JIOTApU(DMUUECCKAX U TPUTOHOMETPHUUCCKUX YPABHCHUN TaHHBIM METOJIOM
119 Tema 7.5. IIpakTHyeckoe 3aHATHE 2
Meroa BBeieHUsI HOBOIi mepeMenHoi 1Jist pemienust | CyTh MeTona BBeACHHMS HOBOW IepeMeHHOW. PelleHue panuMoHaNbHBIX, HPPALMOHAIBHBIX,
ypaBHeHHTH MOKA3aTeIbHBIX, JIOTApU(DMUICCKAX U TPUTOHOMETPHUUCCKUX YPABHCHUN TaHHBIM METOJIOM
120 Tema 7.6 Copep:xanue y4yeOHOro MaTepuasa. 2
g . CyTp (yHKIHMOHAJIBHO-TPahUICCKOrO MeToja. PellleHHe palUOHANBHBIX, HPPALHUOHAIBHBIX,
DYHKIMOHAILHO-TPapuyeckuii MeTox o
MTOKA3aTeIbHBIX, JIOTapU(PMUIECKAX U TPUTOHOMETPHUECKUX YPAaBHEHNH TaHHBIM METOJIOM
121 Tema 7.7. IMpakTuyeckoe 3aHsITHE 2
PenreHue HepaBeHCTB ¢ OHOI mepeMeHHoil. Meton | PaBHOCHIBEHOCTH HepaBeHCTB. CHCTEeMa M COBOKYITHOCTh HepaBeHCTB. MppannoHaapHbIe HEPaBEHCTBA.
HHTEPBAJIOB. HepaBeHcTBa ¢ MoIymem.
122 IMpakTuyeckoe 3aHsITHE 2
Tema 7.8.
. CyTb MeTOAa IOJCTaHOBKH.
Cucrema ypaBHeHuii. MeTo MOACTAHOBKH N
Pemenne cucteM ypaBHEHHH METOAOM ITOICTAHOBKU
123 Tema 7.9. IMpakTuyeckoe 3aHsITHE 2
Cucrema ypaBHeHuii. Metoa anredpandeckoro CyTb MeTOa ANreOpPandecKoro CIOKCHHUS.
CJI0KEHHS PerieHne cucteM METOOM are0pandeckoro CI0XeHUs!
124 Tema 7.10. IIpakTHyeckoe 3aHATHE 2
Cucrema ypaBHeHHuii. MeTo BBeeHUsI HOBBIX CyTb METO/Ia BBEJICHUSI HOBBIX TIEPEMEHHBIX ISl CUCTEM.
TepeMeHHBIX PerieHne cucteM MeTO0M BBEICHHS HOBOW IIEPEMEHHON.
125 Tema 7.11. IIpakTHyeckoe 3aHATHE 2
IIpuMeHeHNe MATEMATHIECKHAX METOI0B /LIS [IpuMeHeHHEe MaTeMaTHYCCKUX METOJOB JUIS PELICHHS COJCPIKATCIBHBIX 3a1a4 U3 Pa3IUYHBIX
peleHns coaepKaTeNbHBIX 32124 oOnacTeil HAyKH U NpakTUKU. VHTepIpeTHPOBaHUE PE3YIbTATOB C YYETOM PEAIBHBIX OTPAHUYCHUH.
126 IIpakTHyeckoe 3aHATHE 2
Tema 7.12. KonTtponsHas pabora Ne§
KoHnTpoabHas padora Ne§
I'eomeTpusn
Paznea 8. [IpsiMble U MJI0CKOCTH B MPOCTPAHCTBE 24
127 Tema 8.1 Copep:xanue yueOHOro MaTepuaJa. 2
. I'eomeTpuuecKre Tena 1 MOBEPXHOCTH B CTEPEOMETPHH.
IIpeamMer cTepeoMeTpHH, AKCUOMBI CTEPEOMETPUH
AxcroMebl crepeoMeTprr. CIEACTBHS U3 aKCHOM.
128 Tema 8.2. Coaep:kaHue yuedOHOro MaTepuaJa. 2
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HapaJ’lJ’leJ’lLHOCTL NMpsAMbIX, l'lpﬂMOﬁ H IIJIOCKOCTH

[TapannenbHOCTE IPSAMBIX B IPOCTPAHCTBE.
Teopema 0 mapaJuIeIbHBIX MPSIMBIX.
[TapannenbHOCTh NPSMOI U MIIOCKOCTH.

129 Copep:xanue y4yeOHOro MaTepuasa.
Tema 8.3. CkpemuBaromuecs: npsiMble.
B3anMHoOe pacmoJioxKeHne MPSMbIX B TeopeMa 0 CKPEUIMBAIOLIUXCS TPAMBIX.
MPOCTPAHCTBE. YT0J MEKIY ABYMSI MPSIMBIMH Yo ¢ coHanpaBJIcCHHBIME CTOPOHAMH.
Yron MexIy ABYMsI IPSIMBIMHU.
130 Copep:xanue y4yeOHOro MaTepuasa.
Tema 8.4. [TapannenbHble MIOCKOCTH.
IMapanie1bHOCTb MJIOCKOCTEM IIpu3Hak napajnesnbHOCTH IBYX IIJIOCKOCTEH.
CBolicTBa apaJUICITHLHBIX TUIOCKOCTEH.
131 Coaep:xanue yuedOHOro MaTepuasa.
Tema 8.5. OmnpeneneHne TeTpasapa U ero CBOHCTBA.
TeTpas’ap u napaJuiejenumnesn OmnpeneneHne mapauIeenIea ¥ ero CBONCTBA.
3amaumn Ha MOCTPOCHHUE CEUCHUH.
132 Coaep:xanue yuedOHOro MaTepuasa.
Tema 8.6. [eprnieHauKyISIpHBIC MPSMBIC B IPOCTPAHCTBE.
. [MapannenbHbIe PSMBIC, TIEPICHIUKYISPHBIC K TUIOCKOCTH.
IepneHANKYJISAPHOCTH MPSIMON U MJIOCKOCTH .
[pu3HaK meprneHANKYISPHOCTH MPSIMOM U TIOCKOCTH.
Teopema 0 npsiMON EPIIEHANKYJISIPHON K MIIOCKOCTH.
133 Tema 8.7 Conep:xanue yueOHOro MaTepuaJa.
- PaccrosiHue OT TOYKH 10 MIIOCKOCTH.
IlepneHANKYJISAP H HAKJIOHHDBIE. YT0J MEXKIY
HpSIMO# H II0CKOCTHIO Teopema o Tpex TEpTIEH MK IAPax.
Yron MeXIy IpsSMOH U IIIOCKOCTEIO.
134 Tema 8.8. Coaep:xanue yuedOHOro MaTepuasa.
JAByrpannslii yroJ. [lepneHauKkyJApHOCTb JIByrpaHHblii yroJ.
JI0CKOCTel IIpu3Hak nepneHIUKyISIPHOCTH IBYX IIJIOCKOCTEM.
135 IMpakTuyeckoe 3aHsITHE
Tema 8.9. OmnpeneneHne TPSAMOYTOJIFHOTO TapaIeNe e a.
IIpaMoyroabHbIiA NapaJieaenumnesn CBoiicTBa IPSMOYTONBHOTO MTapajUIeNieIUIe a.
Pewenue 3anau.
136 IIpakTHyeckoe 3aHATHE
Tema 8.10. Pemenne crepeoMeTpruecKUX 3a7ad, CBSI3aHHBIX C MEPICHAUKYISIPHOCTBIO MPSIMBIX U TUIOCKOCTEH,
Penienne cTepeoMeTpUYECKHX 3a/1a4, CBS3AHHBIX € | HCIOJIB3Ys IUNIAHUMETpHYEeCKHe (PakThl U METOIbI
TMEePNEeHIUKYISIPHOCTHI0 MPSAMBIX W IJIOCKOCTEN,
HCIIO0JIb3YH IVIaHUMeTpuYeckne GaKkThl M MeTOABI CamocrosTeabHasi padoTa 00y4aoImuxcs
IToaroToBKa K KOHTPOJIBHOH paboTe
137 Tema 8.11.
IoaroToBKa K KOHTPOJIbHOI padoTe
138 Tema 8.12. IpakTuyeckoe 3aHsITHE

KoHnTpoabHas padora Ne9

KonTpoasHas padora Ne9
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Paznesn 9. MHOrorpaHHMKH M KPYIJIble TeJia

36

139 Coaep:xanue yuedOHOro MaTepuasa. 2
Tema 9.1. IlonsTue MHOrOrpaHHUKA.
Iousitrne MmHOTOrpanHuKa. [Ipu3ma I'eomerpuueckoe Teno.
Ipu3ma. [nomans 60KOBON OBEPXHOCTH MPHU3MEIL.
140 Copep:xanue y4yeOHOro MaTepuasa. 2
Tema 9.2. ITonsiTue nupamuabl.
MMupamupa [IpaBunbHas nupamuia.
[Tnouas GOKOBOI M IOJHOM MOBEPXHOCTH MUPAMHUIBI.
141 Copep:xanue y4yeOHOro MaTepuasa. 2
Tema 9.3. VYceueHHas nupamMuaa U €€ CBONWCTBA.
YceuenHasi nupamMuaa [Inomans 60KOBOH M TONHOM MOBEPXHOCTH YCEUSHHON THPAMHUIBL.
Pewenue 3anau.
142 Tema 9.4 IMpakTuyeckoe 3aHsITHE 2
T Haxoxnenne miomaad OOKOBOH, MOJHOW NOBEPXHOCTel MNMPHU3MbI, NMHPAMHIbI, YyCeYeHHOI
Inomans NOBepXHOCTH MPU3MBI, MUPAMMIbI.
NUPaMHJIbI.
143 Tema 9.5. Coaep:xanue yuedOHOro MaTepuasa. 2
uaungp IToHsiTHE UMAMHAPUYECKON NOBEPXHOCTHU U LIMJIMHAPA.
144 Tema 9.6. IMpakTuyeckoe 3aHsITHE 2
TL1oMmab MOBEPXHOCTH IHIMHAPA BriBoa opMyiisl Jutst HAX0XKISHUS IO M OOKOBOH M IIOJIHOM MOBEPXHOCTH LIMIIMH/IPA.
Pewenue 3agau.
145 Tema 9.7. Copep:xanue y4yeOHOro MaTepuasa. 2
Komnyc IToHsTHE KOHUYECKOM MOBEPXHOCTU U KOHYCa. Y CEUEHHBIH KOHYC.
146 Tema 9.8. Copep:xanue y4yeOHOro MaTepuasa. 2
YcedeHHBI KOHYC ITonsiTHE ycEeueHHOro KOHyca
147 IIpakTHyeckoe 3aHATHE 2
Tema 9.9
. N [TonsiTHe pa3BepTKH KOHYCA.
Inomans 60xk0BOI U MOJHON MOBEPXHOCTH KOHYCA Ny M
BriBon popMynbl 11 BEIYUCIIEHHSI O0KOBOW M ITOJIHOW MOBEPXHOCTH KOHYCA.
148 Tema 9.10. IMpakTuyeckoe 3aHsITHE 2
Bbruuciienne miomaau NoBepXHOCTH Tes Brrunciienue miommaay moBepXHOCTH TEJl BpaIleHHUs
BpallleHUus
149 Coaep:xanue yuedOHOro MaTepuasa. 2
Tema 9.11. [ousarue cheps! u mapa.
Cdepa u map. YpaBHeHue chepsbl BriBon ypaBHeHus chepsl.
Pewenue 3anau.
150 Coaep:xanue yuedOHOro MaTepuasa. 2
Tema 9.12. B3anmnoe pacnonosxenue chepsl U IIIOCKOCTH.
B3anmnuoe pacnosoxenue cepsl M INIOCKOCTH KacarenpHas TutockocTs K cdepe.
ITnomans chepsl.
151 Tema 9.13. Copep:xanue y4yeOHOro MaTepuasa. 2

IousTne 00beMa. O0beM NPSIMOYT0JIbHOTO
napaJJejienuineaa, Npu3Mbl

TTonstre 0ObeMa.
O0BeM MPSMOYTOIHHOTO MApAJUICICITHIICAA, TIPU3MBI
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Pemenne 3amay.

152 Tema 9.14. IMpakTuyeckoe 3aHsITHE 2
O0beM NpU3MbL, HUJIHHAPA, MHPAMUIBIL, KOHYca 1 | HaxoxzaeHnue o0bemMa Npu3Mbl, LWIMHIPA, TUPAaMUAbL, KOHYCa, HIapa.
mapa.
153 IIpakTHyeckoe 3aHATHE 2
Tema 9.15. I[pumenenne Qopmyn o0beMa TEeOMETPUYCCKUX MPOCTPAHCTBCHHBIX Tel. [IpuMmeHeHue Gopmyn
KoMOuHAIMA MHOTOTPAHHUKOB U TEJI BpalleHusi | IUIOIAAX U 00beMa Tel IUIAHUMETPHH.
Pewenue 3agau
154 IIpakTHyeckoe 3aHATHE 2
Tema 9.16. IIpumenenne Qopmyn oObeMa TeOMETPUYCCKUX MPOCTPAHCTBCHHBIX Tel. lIpuMmeHeHue Gopmyn
KoMOuHanMsi MHOrOrpaHHHUKOB M TeJI BpallleHus1 | IUIOMAAN ¥ 00beMa Tel IUIAHUMETPHH.
Pewenue 3anau
155 Tema 9.17. IMpakTuyeckoe 3aHsITHE 2
Pemienue 3a1a4 ¢ npuMeHeHueM popMyJ1 oobema [MoxroToBka K KOHTPOIBHOIT pabdoTe.
Tell.
156 Tema 9.18. IMpakTuyeckoe 3aHsITHE 2
KoHTpoabHas padora Nel( Kontponsnas pabora NelO
Pasnen 10. KoopaumHaThl 1 BEeKTOPbI 20/2
157 Coaep:xanue yuedOHOro MaTepuasa. 2
Tema 10.1. Onpeznenenue NpsAMOYTOJILHONW CHCTEMBI KOOPIUHAT B IPOCTPAHCTBE.
I[psamoyroyibHas cHCTeMAa KOOPAUHAT B KoopauHaTHBIE TTIOCKOCTH.
npoctpancTBe. KoopamHATHI BeKTOpa KoopauHaTsl BeKTOpA.
[IpaBuia HaX0XKJCHHUS KOOPAWHAT CYMMBI, PA3HOCTH M ITPOU3BEICHUS BEKTOPOB.
158 IIpakTHyeckoe 3aHATHE 2
Tema 10.2. Koopaunats! cepenuHbl 0Tpe3ka.
IpocTeiimue 3a1a4n B KOOPAMHATAX Brrunciienne IIMHEI BEKTOpA 10 €r0 KOOPAWHATAM.
PaccTosiHre MEXIy ABYMSI TOUKAMH.
159 Coaep:xanue yuedOHOro MaTepuasa. 2
Tema 10.3. Yron Mexy BEKTOpamH.
CkansipHoe Npou3Be/ieHHe BEKTOPOB CkansipHO€ IPOM3BEICHUE BEKTOPOB.
Pewenue 3anau
160 Tema 10.4. Coaep:xanue yuedOHOro MaTepuasa. 2
Yroa Mexay npsiMoii U MJIOCKOCThIO BrluuciieHue yrioB Mexay NpsMbIMHU U IIJIOCKOCTSIMU.
161 Tema 10.5. IMpakTuyeckoe 3aHsITHE 2
Pemnrenne 3a1a4 ¢ MOMOMIBIO KOOPIHHAT IIprMeHeHHe METO1a KOOPIUHAT IPY HAXOXKICHUH YTJIOB ,JUIMH U PACCTOSIHHH.
162 Tema 10.6 Copep:xanue y4yeOHOro MaTepuasa. 2
e BriBoJ ypaBHEHHMS IIJIOCKOCTH.
YpaBHeHUE IIOCKOCTH
Pewenue 3agau
163 Copep:xanue y4yeOHOro MaTepuasa. 2

Tema 10.7.
JBuskenust. IleHTpaibHas U oceBasi CHMMETPHH

[onsTre MBUKCHUS.
enTpansHas cHMMETPUSL.
OceBasi CHMMETpUS

18




Pemenne 3agau

164 Tema 10.8. Coaep:xanue yuedOHOro MaTepuasa. 2
3epkanbHas cumMerpus. [lapanneasHblii nepeHoc | 3epKanbHas CUMMETPHA.
[TapannensHeli HepeHoc.
Pewenue 3agau

165 Tema 10.9. IIpakTHyeckoe 3aHATHE 2
IloBTOpEHHE N3YYEHHOT O [ToBTOpeHue nzydeHHoro Marepuana. PeneHue 3anau.

166 Tema 10.10. IIpakTHyeckoe 3aHATHE 2
IloBTOpEHNE N3yYEHHOTO [ToBTOpeHue n3ydeHHoro Matepuana. Penenue 3anau.

CamocrosTeabHasi padoTa 00y4aroImuxcs 2

Pemienue 3anau. [ToaroroBka K sK3aMeHy.
IK3aMeH 6
Bceero: 332/2/6

[TocnenoBarenbHOE TeMaTHYECKOE MIAHUPOBAHUE COJEpKaHus pabouell mporpaMMbl 0011e00pa3oBaTebHON y4eOHON AMCUUILIMHBI, KaJleHIapHbIe

00bEMBI, BUBI 3aHATHHA, (POPMBI OPTaHU3ALUN CAMOCTOSTEIbHON pabOTHl TakKe KOHKPETU3UPYIOTCS B KalleHAapHO-TeMaTHueckoM 1utane (IIpmioskenue
Nel)

19




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 TPOBEACHHS] TPYIIOBBIX U WHAMBHUAYaJIbHbIX
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. MartemaTuka : yueOHHK IS 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)



Ilepeyens gorosopos I6C u B/{

Cpok
HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHUEM PEeKBU3UTOB aeicTBUs
JOKYMEHTA
HoroBop Ha goctyn k OBC ZNANIUM.COM wmexny YYHuT B nune C
| | AupeKTOpa C® YYHuT u OO0 «3nanuym»Ne 1151-36¢ ot 11.07.2023 12.07.2023
1o
11.07.2024
Horosop Ha goctyn k OBC ZNANIUM.COM wmexny YYHuT B nune C 28.08.2023
5 | AnpeKTOpa C® VYHuT u OOO «3uanuym»Ne 223/801 ot 23.08.2023 'no'
(mpemoctaBieHue moctyma K Komwiekmum ODY  «DenepalbHBIH TIEepedeHb 27.08.2024
yueOHUKOB n3aatenbcTBa «lIposenienney T
Horosop Ha noctyn k OBC «3bC IOPAUT» (momuas komreknus) mexay | C 03.03.2024
3 | YYHuT B mune mupektopa CO® YYHuT u OO0 «3BneKkTpoHHOE H3JATEIbCTBO o
“ FOPAWT» Ne 1/24-36¢ ot 01.03.2024 r. 02.03.2025
a Horosop Ha noctyn k OBC «YHuBepcuterckas 6ubianoreka onnaitn» mexay | 01.10.2023
Q 14 | YVYHuT «Hexkemennay» Ne 223-1279 ot 26.09.2023 o
& 30.09.2024
N Horosop Ha moctyn k OBbC «Jlamp» Mexny YYHuT wm msmarennctom | C 08.08.2023
- 5 | «Jlaab» Ne OI'3-1033 ot 20.07.2023 o
e 07.08.2024
= JloroBop Ha JOCTYI K D3JCKTPOHHBIM H3MaHUAM B cocTaBe 0a3pl maHHBIX | C 01.01.2024
2 |6 | <HAYUYHAS DJIEKTPOHHASL BUBJIMOTEKA eLIBRARY RU» wmexay o
S YVYHuT u OO0 HOB Ne OI'3-1696 ot 04.12.2023 30.12.2024
; Horosop Ha BJI mmccepramuit mexny YYHuT m PI'B Ne 223-997 ot | C 10.08.2023
7 |11.07.2023 ()
09.08.2024
Horosop o nogkmoueHny Kk HOb u o mpenocraBnennn noctymna Kk 00beKTaM
HOb wmexnmy bamly B mume mupekropa CP® bamly ¢ ®I'BY «PI'b» Ne
101/H2b/1438-IT ot 11.06.2019 C11.06.2019
8 JomonuuTensHoe cornamienne Kk goropopy 101/HOB/1438-m ot 11.06.19 r. o
00 W3MEHEHWH CTOPOHBI JOTOBOpa BCIEACTBHE peopranmsanuu B Gopme | 10.06.2024
npucoenuaenus mexay Y YHuT B mume mupektopa CO YYHuT ¢ ®I'BY «PI'b»
0114.02.2023 1.
Horosop Ha noctyn k 35C BOOK.ru (moctyn k yueOHHKY: OCHOBBI pOCCHICKOI
roCyIapCTBEHHOCTH : yueOHuK / A. B. Majbko, A. A. Bunkos, B. B. I'ypseB [u C 23.10.2023
9 np.] ; mox pen. A. B. Manpko. — Mocksa : KaoPyc, 2024. — 263 c. — ISBN 'no'
978-5-406-12322-5) mexny YYHuT B nunie qupextopa CO YYHuT u OO0 22.10.2024
«KnoPyc menua» Ne 75 ot 23.10.2023 r. T
Ne Agapec (URL)
1. www.fcior.edu.ru MupopmanmoHnHbie, TPEHUPOBOYHBIE 1 KOHTPOJIbHBIE MaTePHAIIbI
2. www. school-collection.edu.ru Envunas xomtekiuu mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
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4.2.3. Ilepeyenb MHGPOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NMPH OCYIIECTBJIECHUHU
o0pa30oBaTeJbHOI0 MpoLecca M0 JAUCHMIUIMHE (MOAYJI0), BKJIKYAs MepevYeHb
NPOrpaMMHOI0 olecnedyeHusi W HHGOPMAIMOHHBIX CHPAaBOYHBIX cHCTeM (IpH
He00X0IUMOCTH)

HanmeHoBaHUe MPOrpaMMHOT0 odecrieyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc

AO «Ydaner» (MuTepuer)
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IMPUJIO)KEHUE 1

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

CrepauTamakckuil pumuan

Komnemx

KanennapHo-remaTuueckuii njian

110 JUCUUIUIMHE COO0.01.11 MaremaTuka
CHEIHATLHOCTD
09.02.07 WudopmalinoHHbIE CHCTEMBI M TPOTPAMMUPOBAHHE
KO HAUMEHOBAHHE CIEIUAIBHOCTH
KBTI (DUKAITHS

Crnenpanuct 1o nHHOPMAIMOHHBIM CHCTEMaM

Pa3zpaboTunk (cocTaBUTENb)
C.I'. ImutpueBa npenoaaBareib
BBICILIUM KaTerOpUU

yucCHasd CTCIICHb, YUCHOC 3BAHUC,
karteropusi, ®©.1.0.

Crepinuramak 2024
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1 cemecTp

Kox Kanenpapubie
CPOKH Jomaninee
Ne n/m | HauMeHoBaHue pa3iesioB U TeM BO Bupn 3ansaTus
H3y4YeHHus 3ajaHHe
4acoB
(ny1an)
1 | Beeaeuue 2/2 CeHT0ph Jlexius Pemmts 3amaun
Pazpen 1. Anreopa
eJble U parioHaIbHBIC YHCIa
2 1 . p 2/4 CeHTa0pb Jlexnus PemnTs 3amaun
JlelicTBUTETEHBIE YHCTIA
BrinosniHenue apupMeTnyeckux IIpakTuueckoe
3 . N PG 2/6 CeHTa0pb p Pemnth 3amaumn
JIefiCTBHUH HaJ YUCIIaMHU 3aHATHE
4 | KommiekcHbie yucia 2/8 CeHTa0ph Jlexuus PemuTs 3anaun
Tpuronomerpuueckas popma CeHTs0ph IIpakTuueckoe
5 P P bop 2/10 P P Pemurs 3anaun
3aMUCH KOMIUICKCHOTO YHCIIa 3aHSATHUEC
H300parkeHNEe KOMILIEKCHOTO CeHTs0ph
N IIpaxTuyeckoe
6 | yucia HAa KOOPAUHATHOM 2/12 SAHSTHE Pemmts 3amaun
mockoctu. @opmyna Myaspa.
[TpumeHeHre KOMITJICKCHBIX CeHTa0pb
IIpaxkTuueckoe
7 | 4ucen npu pemeHun YU3MIECKIX 2/14 SaHSTHC Pewuts 3anaun
1 TEOMETPHUIECKHX 3a]1ad.
CreneHp ¢ HaATypaJIbHBIM U [IpaxTryeckoe
8 yp 2/16 CeHTa0pb p Pemnts 3amaun
IIEJTBIM MTOKa3aTeIeM 3aHATHE
Beckoneuno yOrIBarommas
9 y Hl 2/18 CeHTsa0pb Jlexnus PemnTh 3amaun
reOMETPUYECKas MPOTPECCHS
ApudpmeTHuecKkuii KOpeHb IIpakTuueckoe
10 pud N p 2/20 CeHTsa0pb p PemnTs 3amaun
HATYpPaJbHOH CTEIICHU 3aHSATHUEC
Brruncnenue xopuei IIpakTuueckoe
11 © Kop 2/22 CeHT0pB P Pemmts 3a1auu
HATYpPaJbHOHN CTEIICHU 3aHATHE
CreneHu ¢ paliMOHaIbHBIM H
12 o p 2/24 CeHT0pB Jlexuus Pemnts 3amaun
JICHCTBUTEILHBIM TIOKA3aTEIeM
[IpeoOpa3oBaHuE YUCIOBBIX U
o IIpaxTuyeckoe
13 | OyKBEHHBIX BBIpAKCHUH, 2/26 OxT0pB SAHSTHC Pemuts 3agaun
COJICPIKAIUX CTCIICHU
CreneHHas GyHKIUS , €€
14 . byHKus , 2/28 OxTs10pB Jlexius Pemmts 3amaun
cBolicTBa ¥ rpaduk
IIpakTuueckoe
15 | Bzaumuo oOpaTHbBIe QYyHKIH 2/30 OxTs0pB P Pewuts 3anaun
3aHATHE
OmnpeneneHne paBHOCHIHHOCTH
16 pex N P 2/32 OkTa0ph Jlexmus Pemmts 3amaun
BEIpKEHUH C pagiKaaMH.
17 | VppamuoHanbHbIe ypaBHEHUS 2/34 OkTa0ph Jlexnus PemnTh 3amaun
18 | ppanuoHanbHble HEpAaBEHCTBA 2/36 OxT0pb Jlexmus Pewnts 3anaun
INoka3zaTtenbHas QyHKIHS, €€
19 . byHxups, 2/38 OxTs10pB Jlexius Pemmts 3amaun
CBOIICTBA ¥ TpaduK.
Pemenue moka3zaTenbHBIX [pakTryeckoe
20 . 2/40 OxTs0ph P Pemmts 3amaun
ypaBHEHHH 3aHATHE
21 | TTokasarenpHBIE HEPABEHCTBA 2/42 OKTa0ph Jlexnus Pemnth 3amaumn
CucTeMBl TOKa3aTeIbHBIX [IpaxTryeckoe
22 . 2/44 OkTa0ph p Pemnts 3amaun
YpaBHEHHH U HEPABCHCTB 3aHATHE
Pewenne npuknaaHeIx 3a1a4 Ha IIpakTuueckoe
23 P A 2/46 OkTa0ph p Pemuts 3amaun
CJI0KHBIC MTPOIICHTBI 3aHATHE
24 | Onpenenenue norapudma. 2/48 OxTs0ph Jlexuus Pewuts 3anaun
25 | CaoiicTBa orapru(pmoB 2/50 OxTs0pB Jlexuus Pewuts 3a1aun
eCSTHYIHBIC W HATYpaJIbHBIC [IpaxTryeckoe
26 A yp 2/52 OxkTa0ph p PemnTs 3amaun
JTIorapuQMbI 3aHATHE




IIpaBuina nercTBwii ¢
27 P A 2/54 Hos106pb Jlexius Pemmts 3amaun
JoraprumMamMmu
Jlorapudmuaeckas GyHKIUS, e
28 vp u bynkn 2/56 Hos6pb Jlexius Pemmts 3amaun
CBOHCTBA M rpaduK
IIpakTuueckoe
29 | JlorapupmMudeckne ypaBHEHHUS 2/58 Hos16ps p Pewuts 3anaun
3aHATHE
Pewenne ypaBHeHuit IIpakTuueckoe
30 yp 2/60 Hos6pb p PemnTh 3amaun
rpaUIecKuM METOJIOM 3aHATHE
31 | Jlorapudmudeckre HepaBeHCTBA 2/62 Hos6pb Jlexnus PemnTs 3anaun
Peumienrie ypaBHeHHH 1 IIpakTuueckoe
32 yp 2/64 Hos10pb P Pemts 3a1auun
HEPaBCHCTB. 3aHATHE
IIpakTuueckoe Hosroputs
33 | KonrponbHas pabora Nel 2/66 Hos6ps P MIPOIICHHBII
3aHATHE
MaTepHuai
Pa3nen 2. OCHOBBI TPUTOHOMETPHUU
Panpuannas mepa yrna. [ToBopot
34 A pa yr p 2/68 Hos106pb Jlexrwst Pemts 3a1auu
TOYKH BOKPYT HAa4yalia KOOPIMHAT
OrnpenesneHue CUHyca, KOCUHYca
35 e yea, y 2/70 Hos6ps Jlexmus Pemmts 3agaun
Y TaHTEHCA yria
3aBHCHUMOCTh MEXKAY CHHYCOM,
36 | KOCHHYCOM M TaHT€HCOM OJIHOTO 2/72 Hos16pb Jlexius Pemmts 3amaun
U TOTO XKE yria
[IpuMeHEeHHE OCHOBHBIX [pakTryeckoe
37 P 2/74 Hos6ps P Pemmts 3agaun
TPUTOHOMETPHIECKHUX TOXKJIECTB 3aHATHE
38 | ®opMyIIBI CIIOKEHHS 2/76 Hos6pb Jlexnus PemuTs 3anaun
CuHyc, KOCUHYC U TAHT'€HC
39 Y Y 2/78 Hos6ps Jlexuus PemnTh 3amaun
JIBOMHOTO W TIOJIOBUHHOTO YTJIOB
[Ipumenenue hopmyn IBOMHOTO IIpakTuueckoe
40 p bopmy 2 2/80 Hos6pb p PemnTs 3amaun
Y TIOJIOBUHHOTO YTJIOB. 3aHATHE
41 | ®opmynbl NpUBEICHUS 2/82 HexaGp Jlexuus Pewuts 3anaun
CyMMa U pa3HOCTh CHHYCOB H exadpb
42 y p y 2/84 A P Jlexius Pemmts 3amaun
KOCHHYCOB
[Mpumenenne Gopmyn JlexaOpp
43 | TPUrOHOMETPUH NIPU PELICHUHN 2/86 Jlexuus Pewnts 3anaun
3amad
IIpumMeHnenre OCHOBHBIX JlexaOpb
UTOHOMETPHUIECKUX (HOpMyIT
P P bopmy. IIpakTuueckoe
44 | mns mpeoOpa3zoBaHUS 2/88 Pemnts 3amaun
3aHATHE
TPUTOHOMETPHIECKIX
BBIpaKEHU I
Apkkocunyc. Pemenne exabpn
45 P Y 2/90 A p Jlexuus Pemnts 3amaun
ypaBHECHHS COS(X) = a
Apxkcunyc. Pemenue ypaBHeHUid exadpb
46 P 4 M 2/92 A P Jlexius Pemmts 3amaun
sin(x)=a
ApKTaHI€HC U apKKOTAHTEHC. JlexaOpn
47 | Pemenue ypaBHeHUi tg(x)=a u 2/94 Jlexuus Pewuts 3anaun
ctg(x)=a
Pewenne npocrenmmx exadpb IIpakTuueckoe
48 P . 2/96 A P P Pemuts 3a1aun
TPUTOHOMETPHYCCKUX YPABHEHUI 3aHSATHUE
PemieHne  TPUrOHOMETPHYCCKUX Hexabpn
aBHEHUH METOJIOM NPUBEIACHUS IIpakTuueckoe
49 | P . A PHBEA 2/98 p Pewnts 3anaun
K JHHEHHOMY H KBaJpaTHOMY 3aHATHE
YpaBHEHHIO
OnHOpoAHBIE exabpn [IpaxTryeckoe
50 JIHOPO 2/100 A p p Pemnth 3agaun
TPUTOHOMETPHIECCKHE YPABHEHHUS 3aHATHE
Pemenne npocTeimmx exabpn
51 P 2/102 A p Jlexmmst Pemmte 3amaun
TPUTOHOMETPHIECKHIX
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HEPaBCHCTB.
JlexaOpp IToBTOpPUTH
IIpakTuueckoe N .
52 | KontponsHas pabora Ne2 2/104 P PO IEHHBIN
3aHATHE
MaTepra
. exabpn [ToBTOpEeHNE
IToBTOpEHUE PO IEHHOTO A p IIpaxkTuueckoe . p
53 2/106 TIPOUICHHOTO
MaTepHana. 3aHATHE
MaTepuaia
IIpakTuueckoe
54 | UroroBast KOHTpOJIbHAS paboTa 2/108 JlexaOpb p
3aHATHE
Bcero uacos 108
2 ceMecTp
Nen/m | HammeHoBaHUE pa3niesioB U TEM Kouin- Kanennapueie Bup 3anstus JlomaiHee
BO CPOKH M3Y4YCHHUS 3amaHne
4yacoB | (TuiaH)
Pazgen 3. ®ynknumn, ux cBoiictBa u rpapukn
OrnpeneneHue YuciaoBoi
55 ped 2/110 SHBapn Jlexius Pemmts 3amaun
(YHKIMU ¥ cIOCOOBI e¢ 3alaHusl
56 CoiicTBa (yHKUIHI 2/112 SIHBapb Jlexuus Pemuth 3amaumn
Wzydaenne moHATHSA 00paTHOI Jlexuus
57 v p 2/114 SuBapn H Pemuts 3amaun
¢GbyHKIHN
DyHKIMOHAIbHBIE 3aBUCUMOCTH IIpakTuueckoe
58 YHIH 2/116 SuBaps p Pemmte 3amaun
B peaJbHBIX IpoIeccax 3aHATHE
IIpakTuueckoe
59 HUccrnenoBanue GpyHKIMU 2/118 SHBapn p Pewuts 3anaun
3aHATHE
IIpeobpa3oBanus GpyHKIUHA U Jleknus
60 peodp ymxn 2/120 SHBapb H Pewuts 3anaun
JICHCTBUS HAJl HUIMU
CreneHHbIe, OKa3aTeNbHbIE U Jlexuust
61 ’ 2/122 SHBapb Pemnts 3amaun
norapupmMuueckue GyHKIumn
I'paduku 1 cBoiicTBa Jlexnus
62 TPUTOHOMETPHUIECKIX (PYHKIINI 2/124 SuBapn Pemuts 3anaun
y=sinx
I'padmku u cBoiicTBa Jlexnus
63 TPUTOHOMETPHUYECKIX (PYHKIINH, 2/126 Pemnts 3amaun
y=COSX
I'padmku 1 cBoiicTBa Jlexnus
64 TPUTOHOMETPHYCCKIX (PYHKIUI 2/128 SHBapb Pewuts 3anaun
y=sgx
I'padukn u coiicTBa Jlexnus
65 TPUTOHOMETPHYCCKIX (PYHKIIUI 2/130 Pewuts 3anaun
y=cngx
IIpakTuueckoe Hosroputs
66 KonTponbHast padorta Ne3 2/132 SIuBapp p TIPOHICHHBIN
3aHATHE
MaTepua
Pasznen 4. KomOunaTopuka
Wzyuenue npaBuia
67 KoMOuHaTopukH. [IpaBuiio 2/134 JHexabpn Jlexuus Pewuts 3anaun
MIPOU3BCACHUS
Pa3memenus, coueTanus, IIpaxTrueckoe
68 LLI 2/136 Hexabpn P PemuTs 3amaun
MIEPEeCTAHOBKU 3aHATHE
Pewienne npaktuyeckux 3anad c IIpakTuueckoe
69 p A 2/138 JlexaOpb p Pemnts 3amaun
HCTIOJIB30BaHUEM ITPABHI 3aHATHE
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MEPECTAHOBKU M Pa3MEIICHHUS
KOMOWHATOPUKHU
Pemenue npakTHIeCKUX 3a11ad C
IIpakTuueckoe
70 [IPUMEHEHHUEM ITpaBUII 2/140 Hexabpn SAHSTHE PemnTs 3amauun
pa3MemeHs ¥ COYeTaHus
71 bunom HrroroHa 2/142 JlexaOpb Jlexnus Pemnth 3amaun
Pemienue 3a1au KOMOMHATOPUKH,
IIpaxTuyeckoe
72 npuMeHsisi OuHoM HproToHa 1 2/144 JHexabpn SaHSTHE Pemmts 3amaun
TpeyroupHuk [lackans.
IIpaxTuyeckoe Tosropus
73 Kontponbnas padora Ned 2/146 JHexabpn P PO ICHHBIN
3aHATHE
MaTtepual
Pa3nen 5. DjieMeHTBbI TeOPUHU BEPOATHOCTEN M CTATUCTUKHU
Jlexmus
74 CoObITHs. BeposTHOCTH COOBITHS 2/148 SuBapb 1 Pemmts 3amaun
. Jlexmus
75 CrnoxeHne BepOosSTHOCTEH 2/150 SIHBapb Tt Pewuts 3anaun
He3zaBucumeblie coOBITHS. Jlexmus
76 . 2/152 SuBapn 1 Pemmts 3amaun
YMHOXKEHHE BEpOSTHOCTEM.
Pemenue 3aga4 ¢ mpuMeHEHUEM IIpakTHueckoe
71 . A pHv 2/154 SuBaps p Pemurts 3anaun
CBOMCTB BEpOSTHOCTEH 3aHATHE
. Jlexmus
78 CrnyyaiiHble BETUYHHEI 2/156 SuBaps H Pemurts 3anaun
EHTpaJIbHBIE TEHICHIUN Jlexumst
79 1 pu . 2/158 SIuBapp 1 Pemmts 3amaun
CITy9afHO! BEIMYHMHBI
Mepsl pa3zbpoca caydaiHoi IIpakTHueckoe
80 PRI pasop yd 2/160 SuBapn p Pemmts 3amaun
BEJTUYMHBI 3aHITHE
Penrenrie mpakTHYECKUX 3aa4 Ha TIpakTHueckoe
81 P ! 2/162 SuBaps P Pemurts 3anaun
00pabOTKy YHCIIOBBIX JAHHBIX 3aHATHE
IIpaxTuueckoe Hosropurs
82 KonrponbHas padora Ne5 2/164 SuBaps P MIPONAEHHBIN
3aHATHE
MaTepuan
Pa3ngen 6. Hauajia maTeMaTHYeCKOro aHAJIN3a
O3HaKOMJIEHHE C ITOHATHEM Jlexumst
83 N 2/166 SuBapn 1 Pemmts 3amaun
YHCJIOBOM IOCJIENOBATEILHOCTH
Jlexmus
84 [Ipenen mocaenoBaTEILHOCTH 2/168 SuBapn 1 Pemmts 3amaun
Brruncienue cyMMbl 0€CKOHEYHOTO Jlekus
85 y 2/170 SuBapb Tt PemmTs 3amaun
YHCIIOBOTO psiia
Apudmernueckas u IIpakTHueckoe
86 pud 2/172 SHBapn P Pemmts 3amaun
reoMeTpuuecKas Mporpeccusl. 3aHATHE
CymMMa 0€CKOHEYHO YOBIBAIOIIEH TIpaxTraeckoe
87 Y . M n 2/174 SuBapn p Pemmts 3amaun
TeOMETPUIECKON TPOTPECCUH 3aHIATHE
JIMHEHHBIN U SKCIIOHEHIINAIbHBIA
88 2/176 ®deBpanb Jlexmms Pemurts 3anaun
pocrt. Yuco e.
Hcnonp30BaHue MPOTPECCHU JIIsSt
IIpaxTuyeckoe
89 pelueHus peanbHbIX 3a1a4 2/178 ®deBpaiib SAHSTHC Pemmts 3amaun
MIPUKIIAJHOTO XapaKTepa.
ITonarue npou3BoOAHOI, ee Jlexmus
90 P . AIHOH, 2/180 ®deBpaiib Tt PemmTs 3amaun
MEXaHHYECKHI CMBICIT
. Jlexmus
91 [IponsBoHas CTETIEHHON (YHKITUN 2/182 ®depaib 1 Pemmts 3amaun
Jlexmus
92 [IpaBwia quddepeHnupoBanms 2/184 depaib 1 PemuTs 3amaun
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HpOI/I?)BO,HHI)Ie SJICMCHTAPHbBIX

Jlexmus

93 - 2/186 ®deBpaiib PemmTs 3amaun
GyHKIHH
[TpumeHeHne TaOIUIIBI
IIpaxTuyeckoe
94 NIPOU3BOHBIX 3JIEMEHTAPHBIX 2/188 depaiib SAHSTHE Pewuts 3anaun
GyHKIHH
I'eomeTrpuueckuii cMbIc
95 p - 2/190 depaib Jlexmus Pemmts 3amaun
TIPOU3BOTHON
CBs13b MPOU3BOTHON U
IIpakTuueckoe
96 MIPOMEXYTKOB BO3pacTaHUs 1 2/192 depaib Pemuts 3amaun
3amsATHE 14
yObIBaHMS QYHKIMN
[IpousBozHas U 3KCTPEMYMBI
97 p A pemy 2/194 ®deBpaiib Jlexmus Pemmts 3amaun
GbyHKIHUU
IIpoBeneHue ¢ MOMOILBLIO
. IIpaxTuyeckoe
98 IIPOU3BOIHON UCCIEIOBAHUS 2/196 ®DeBpanb SaHsTIC Pemurts 3anaun
GyHKIHUU
HaubOonbIiee 1 HaUMEHbIICE [pakTryeckoe
99 2/198 ®deBpaiib P Pemmts 3amaun
3HAYCHUEC (PYHKIUU 3aHSATHUE
. IIpaxTnueckoe
100 Bropas npousBoaHas GyHKIUN 2/200 ®deBpaiib P Pewuts 3agaun
3aHSATHUEC
BeimyknocTs rpaduka GyHKIHN [pakTryeckoe
101 Y padp byHkun, 2/202 ®deppaiib P Pemmts 3amaun
TOYKHU TIepernoda 3aHATHUE
[Ipumenenune npou3BOJHOM K Mapt IIpakTuueckoe
102 | P POU3BOR y 2/204 P P PemmuTh 3aaun
TTOCTPOCHHIO TPAPUKOB PYHKITHI 3aHATHE
Hcnons3oBaHne reoMeTpuiIecKoro u Mapr
N IIpakTuueckoe
103 (usryeckoro cMbicia nmpousBomHo | 2/206 saHsTIC Pemuts 3amaun
JUTA penIeHns 3a1ad
. IIpakTuueckoe
104 | IMoxroroBka K KOHTPOJIBbHOH padore | 2/208 p PemuTs 3amaun
3aHATHE
Mapt MpaKTacckoe IToBTOpPUTH
105 KonTponbHast pabota Ne6 2/210 p MPOHICHHBIH
3aHATHE
MaTepuan
106 |11 i Mapr
OHSITHE MEePBOOOPa3HON PYHKIUH 2/212 Jlexuus Pewuts 3agaun
[IpaBunia HaxoXIEHUS IIpakTuueckoe
107 p A 2/214 Mapt P Pemmts 3amaun
TIEPBOOOPA3HBIX 3aHATHE
Pewenue 3anay Ha cBsI3b IIpakTuueckoe
108 A . . 2/216 Mapt p Pemmts 3amaun
IepBOOOPA3HON U €€ POM3BOTHON 3aHATHE
[Inomanb KpUBONMHEHHON Jlexuus
109 [anb Kp 2/218 Mapt 1 Pemmts 3amaun
TpAaInenuy ¥ HHTerpal
110 Brluncnenue uHTErpanoB 2/220 Mapt Jexuus Pemmts 3amaun
[IpuMeHeHHEe MHTETpAIA IS [pakTryeckoe
111 P P . a 2/222 Mapt P Pemmts 3amaun
BBIYUCIICHUSI TUIOMIAJICH 3aHATHUE
IIpumenenne uHTeTpaa A IIpakTuueckoe
12 | P pana it 2/224 Maprt P PewnTs 3a124n
BBIUUCIICHUS (PH3MUECKIX BETNINH 3aHATHE
IIpumenenmne nponu3BOAHON U
IIpaxkTuueckoe
113 HHTETpaa K PEIIeHnIo 2/226 Mapt AT Pemuts 3amaun
MPAKTUYCCKUX 3a/1a4.
IIpakTuueckoe Tosroputs
114 | KourposbHas pabora Ne7 2/228 Maprt P npoiieHHbII
3aHATHUEC
MaTepuan
Pa3nen 7. YpaBHeHNs U HEpaBEHCTBA
O3HaKOMJIEHUE C IPOCTEUTITIMHU Jlexumsa
115 CBEJICHUSIMH O KOPHSIX 2/230 Mapt Pemmts 3amaun
anreOpandecKux ypaBHEHUI
W3ydenue Teopun paBHOCHIBLHOCTH Jlekuus
116 Y P p 2/232 Mapr H Pemurts 3anaun

ypaBHeHI/Iﬁ 1 €C MNPUMCHCHUSL
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OO01Ke METObI PELLIEHUAS Arnpens Jlexmus
117 = . ABLP 2/234 P Tt PemmTs 3amaun
YpaBHEHHI.
Anperh IIpaxkTuueckoe
118 MeTton pa3okeHHus Ha MHOKHTEIH. 2/236 Pemmts 3amaun
3aHIATHE
MerTon BBEIEHHUST HOBOI Arnpens
N IIpakTuueckoe
119 IIEPEMEHHOM ISl pEeLEHUs 2/238 Pewuts 3agaun
N 3aHATHE
yYpaBHCHHUH.
DyaKIMOHATBHO-Tpa®UUECKUI Arnpens
120 YHKI rpag 2/240 P Jlexmms Pemmts 3amaun
METOJ,
Pemenve HepaBeHCTB ¢ OJHOM Arnpens IIpakTHueckoe
121 up & 2/242 P P PemmTs 3amaun
nepeMeHHol. MeTo HHTEPBAJIOB 3aHATHE
CucTteMsl ypaBHeHU. MeTo Arnpens IIpakTHueckoe
122 P a 2/244 P P Pemmts 3amaun
IIOJICTAHOBKH 3aHATHE
o Arnpenb
Cucrtemsl ypaBHeHHI. MeTo, IIpakTHueckoe
123 yp A 2/246 P PewnTs 3a124n
anredpandecKoro CIOKEHU. 3aHIATHE
o Anpens
Cucrtemsl ypaBHeHHI. MeTo, IIpakTHueckoe
124 yp A 2/248 p Pemmts 3amaun
BBEJICHHS HOBBIX TIEPEMECHHBIX 3aHATHE
[IpuMeHeHHE MaTeMaTHYSCKIX Arnpens
IIpaxTuyeckoe
125 METOJI0B JJIs1 pELICHUs 2/250 PemmTs 3amaun
3aHATHE
cojiepKaTeIbHBIX 3a7a4
IIpaxTuueckoe Hogropurs
126 | KontposbHas pabota Ne8 2/252 Aripernb P TIPOMIEHHBIH
3aHITHE
MaTrepuan
Pa3zpnen 8. IlpsiMble U MJI0CKOCTH B IPOCTPAHCTBE
IIpenmer crepeoMeTpuu, aKCHOMBI Jlexums
127 ped P puH, 2/254 Anpenb Tt PemmTs 3amaun
CTEPEOMETPUU
ITapamiensHOCTE NPSIMBIX, OPSIMOM K Jlexmus
128 P P - 1P 2/256 Anpenb Tt Pemmts 3amaun
IUTIOCKOCTH
B3aumHoe pacnonoxeHue nNpsiMbix B Jlexums
129 MIPOCTPAHCTBE. YTOJI MEXKAY ABYMSI 2/258 Anpenb Pewuts 3anaun
TIPSIMBIMH
130 | [MapamrensHOCTh TIOCKOCTEH 2/260 Aripenb ek PemuTs 3amaun
131 Terpasap u napasuiesenunen 2/262 Aripenb ek Pewuts 3agaun
IlepneH UK YIIPHOCTD IPAMON U Jlexmus
132 PHICHMKY P P 2/264 Anpenb Tt Pemmts 3amaun
ILIOCKOCTH
IlepnienauKyiIap U HaKJIOHHEIE. Jlexmus
133 PHICHMKY P M 2/266 Anpenb Tt Pemmts 3amaun
Yroa Mexay npsiMoi U TJIOCKOCTBIO
BYI'PaHHBIH yTOJI. Jlexmus
134 Apyrp y . 2/268 Anpenb Tt PemmTs 3amaun
[leprieHIUKYIIPHOCTD TNIOCKOCTEH
. IIpakTHueckoe
135 [IpsiMOyrosbHbIi Napauieaenune 2/270 Anpenb p PemmTs 3amaun
3aHIATHE
Pemenne crepeoMerpudeckux
3a1a4,
CBSI3aHHBIX C MpaKTaeckoe
136 MIEPIICHANKYIIPHOCTHIO 2/272 Arpenb p AT Pemuts 3amaun
MPSMBIX U IJIOCKOCTEH, UCIIONb3YS
IUTAHUMETPUYCCKUE (PaKThI U
METOJBI.
. IIpaxTrueckoe
137 IMoxroToBka K KOHTPOJIBHOI pabote | 2/274 P Pewuts 3agaun
3aHATHE
IIpaxTrueckoe Hosropurs
138 Kontpomnsuas padora Ne9 2/276 Maii P TIPOMIEHHBIN
3aHIATHE
Marepuan
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Pa3zgen 9. MHOrOrpaHHUKH M KpYyTIJble TeJa

139 | Ilonarue mHOTOTpaHHMKA. [Ipu3Ma 2/278 Maii Ypok PemuTs 3amaun
140 [Mupamuna 2/280 Maii Tesama Pemmts 3amaun
141 VYceuennas nupamuia 2/282 Maii Tesama PemmTs 3amaun
IInomanas MOBEPXHOCTH MIPHU3MBI . IIpakTHueckoe
142 i p p i 2/284 Mait p Pemmts 3amaun
MUPAMUJIBL. 3aHATHE
143 Hununap 2/286 Mait Jlexmus PemmTs 3amaun
. IIpakTHueckoe
144 Ilnomanb MOBEpXHOCTH IMIIMHAPA 2/288 Maii p PemmTs 3amaun
3aHIATHE
145 Konyc 2/290 Mait Jlexmus Pemmts 3amaun
146 | YceueHHBII KOHYC 2/292 Jlexuus Pewuts 3agaun
IInomans OOKOBOM M ITOJTHOM . IIpakTnueck
147 omas 60koBo OJIHO 2/294 Maii P cekoe Pemmts 3amaun
MTOBEPXHOCTH KOHYCa 3aHIATHE
Brrancnenue miomann . IIpakTHueckoe
148 tan 2/296 Mait p Pemmts 3amaun
TTOBEPXHOCTH TEJI BPAIICHHUS. 3aHITHE
149 | Cdepa u map. YpaBHeHue cepsl 2/298 Mait Texuus Pewuts 3agaun
Bzanmu ACIIOJI0KEHHU Bl K . Jlexmus
150 3 0€ pacTIoNokEHHE chep 2/300 Maii L Pemmts 3amaun
IUIOCKOCTH
ITousrtre o0bema. O0BeEM Jlexmms
151 MIPSIMOYTOJIBHOTO Mapajuienenunena, | 2/302 Mait Pewuts 3anaun
TIPU3MBI
O0BeM PU3MBL, IIHJIHHAPA . TIpaxTrueckoe
152 P -1 Apa, 2/304 Mait p Pemmts 3amaun
MUPaMUJIBI, KOHYCa U Iapay 3aHATHE
KomOuHaIus MHOTOIPaHHUKOB U Hionn TIpakTuueckoe
153 P 2/306 P Pemurs 3amaun
TEJ BpalCHHS 3aHATHE
KoMOuHamsi MHOTOrpaHHUKOB U Hionn IIpaxkTueckoe
154 2/308 Pemmts 3amaun
TeJ BpaIeHUs 3aHIATHE
Pemenue 3agay ¢ npuMeHEHUEM IIpakTnueck
155 CLICHHE 3a/1a1 C NPUMCHCHHC 2/310 P cekoe Pemmts 3amaun
¢dbopmyn oObema Tell. 3aHATHE
Hronp I
IIpaxTrueckoe OBTOPHTH
156 | KontposbHas padota NelO 2/312 P MIPOHICHHBIH
3aHIATHE
MaTrepuan
Pasnen 10. KoopauHaThl 1 BeKTOPBI
IIpsiMoyrosbHas cucremMa Hrons
157 KOOpAUHAT B IPOCTPAHCTBE. 2/314 Jlexuus Pewuts 3agaun
KoopauHatel BekTOpa
HioHs IIpaxTrueckoe
158 [Ipocreiimue 3amaun B koopauHatax | 2/316 P Pemmts 3amaun
3aHITHE
159 | CkansipHoe npou3sBeieHue BeKTOpoB | 2/318 Hionn ek Pewuts 3agaun
160 | Yron Mexay mpsMou ¥ IJIOCKOCThI0 | 2/320 Wionb Texuus Pewuts 3agaun
Pemenue 3aga4 ¢ moMoIIbIO IIpakTHueckoe
161 A t 2/322 Urons p Pemmts 3amaun
KOOpJIUHAT 3aHIATHE
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162 YpaBHEeHHE MIOCKOCTH 2/324 Hronp Tesama PemmTs 3amaun
BIOKeHUs. LleHTpanbHas u oceBas Jlexmms
163 A Hentp 2/326 Uionn t Pemuts 3amaun
CUMMETPHHU
3epKkanbHasi CHMMETPHSI. Jlexmms
164 p IMMETD 2/328 Mionb H PemuTs 3amaun
ITapannenbHbIl IEpEHOC
IIpakTuueckoe
165 [ToBTOpEHUE U3yUEHHOTO 2/330 Hronb p Pewuts 3agaun
3aHATHUEC
IIpaxTuyeckoe Hosropurs
166 | [loBTOpEeHHE U3YUEHHOTO 1/332 Wionb P PO e HHBIN
3aHATHUEC
MaTepHal
JK3aMeH
Bcero uacos 332

HHPUJIIOKEHUE 2
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®onp oneHouHbIX cpeacTB (POC) npenHazHadyeH ISl IPOBEPKH Pe3yIbTaTOB OCBOEHUS
qucuumimael - COO.01.112 Maremaruka, BXOISIIEH B COCTaB NPOTPaMMbl  MOATOTOBKHU
CHELHAINCTOB cpenHero 3BeHa no crnenuanbHoctd 09.02.07 MHpOpManuMOHHBIE CHUCTEMBI U
nporpammupoBanue (ykpynHéHHas rpynmna cneruanbHoctei 09.00.00 HMuadopmarnka wu
BBIYMCIIUTENIbHAS TEXHUKA).

PaGora oOyuyarommuxcsi BO B3aMMOJECTBMU ¢ mNpenoaaBarejeM 323 d4acoB, Ha
CaMOCTOSITENLHYIO paboTy 2 Jaca.

2. O0beKThI OLIEHNBAHUSA — Pe3YJIbTATHI 0CBOEHH S TUCUUIJIMHBI

OOC no3BOJISIET OLEHUTD CIACAYIONINE PE3YIbTAaThl OCBOCHUS TUCHUILIUHBIL:

JIMYHOCTHBIX:

Jluunocmuvie pezynromamsi 8 chepe omuouwlenull obyuarowuxcsi K cebe, K ceoemy
300p06b10, K NOZHAHUIO ce0s:

-TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMMUXCA K OTCTaWBAaHUIO JMYHOTO JTOCTOMHCTRBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BBIPA0AThIBATH COOCTBEHHYIO MO3HIIHIO TIO
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHUSM TIPOIUIOTO0 M HACTOSIIETO Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TYXOBHBIX IICHHOCTEH W JOCTHKEHUI HaIIeH CTpaHbl;

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

-bopMHpOBaHHE YBAXEHUS K PYCCKOMY S3BIKY KaK TOCYJAapPCTBEHHOMY SI3BIKY
Poccuiickoit ®denepauuu, SBISIOMIEMYCS OCHOBOM POCCHMCKOW HWIASHTHUYHOCTH W TJIABHBIM
(hakTOpOM HAITMOHAIBHOT'O CaMOOTIPEICTICHNS;

Jluunocmmuvie pesyibmamol 8 cghepe OMHOULEHUN 0OYUAIOUWUXCS K 3AKOHY, 20CY0apcma)y U
K 2padcoancKomy ooujecmay:

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pasBUTHS HAyKd U
OOIIIEeCTBEHHOW MPAKTHUKH, OCHOBAaHHOE Ha JHAJIOTe KYJIbTYp, a TakKKe pa3audHbIX (opM
0OIIECTBEHHOTO CO3HAHMSI, OCO3HAHKE CBOETO MECTA B MOJIUKYIHTYPHOM MUPE;

Jluunocmuvie pesynomamul 8 chepe OMHOULEHUL O0OYYAIOWUXCA C  OKPYAHCAIOWUMU
JHOObMUL:

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

-pa3BUTHE KOMIETCHIIMH COTPYJAHHYECTBA CO CBEPCTHUKAMH, JACTHMH MJIQIIIETO
BO3pacTta, B3pOCIABIMH B  00pa3oBareibHOW,  OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-
MCCIIEI0BATENbCKOM, MPOCKTHOMN M IPYTUX BUJAX NEATSIBHOCTH.

Jluunocmuvie pezyiomamsl 8 cghepe OMHOUEHUL 0OVHAIOUUXCS K OKPYAHCAIOUeM) MUY,
JHCUBOTL NPUPOOE, XYO0IHCECMBEEHHOU KYIbIype:

-TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, Ha
MPOTSDKEHUHM BCEH JKM3HU, CO3HATEIIbHOE OTHOIIEHHWE K HEMpPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCTICUTHOM MPpodecCHOHANBHOMN 1 00IIECTBEHHOM NesSTeIbHOCTH,

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

Jluunocmuvie pezynomamol 6 cghepe omHoweHus ooOyuanwuxcsi Kk mpyoy, 6 cepe
COYUANbHO-IKOHOMUUECKUX OMHOUEHUIL:

-0CO3HAHHBIN BBIOOP Oymymiei mpodeccuu Kak MmyTh U CIIOCO0 peaau3aii COOCTBEHHBIX
’KA3HECHHBIX I1JIAHOB;

-TOTOBHOCTh OOYYarOIIMXCS K TPYAOBOH MPOPECCHOHAIBHOW NEATETHOCTH KaK K
BO3MOXKHOCTH  y4aCTHsl B  PCIICHWHM JUYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
00IIIeHaIIMOHATILHBIX MTPOOJIEM;

-TOTOBHOCTh K CaMOOOCIY)XMBAHHIO, BKJIIOYas OOyYeHHE W BBITIOJHEHHE JOMAITHUX
0053aHHOCTEH.
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MeTanpeaMeTHBbIX:
MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMBbI

IpeCTaBICHbI TPEMs IpyIaMi YHHUBEpCAIbHBIX yueOHbIX neiictBuit (YV /).

1. PerynsTuBHBIE YHUBEpCAIbHBIC yU€OHBIC IEUCTBUS
OOyuaromnuiicss Hay4uTCs:
-CTaBUTh U (OPMYITHUPOBATh COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHON JIEATEILHOCTH

Y ’KU3HEHHBIX CUTYalUsIX;

2. Ilo3HaBaTenbHbIC YHUBEpPCATIbHBIC YUEOHBIC TEHCTBHS
OOyuaromnuiicss Hay4uTCs:
-HaXOJWTh M MPHUBOJUTH KPUTHYECKHE apryMEeHThl B OTHOUICHHM ACUCTBUNA U

CY)KJIGHUM Jpyroro; CHOKOMHO W pPa3yMHO OTHOCHUTBCS K KPUTHUYECKHMM 3aMEyaHUsIM B

OTHOIIEHUU COOCTBEHHOTO CY)KJIEHUS, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

3. KoMMyHHUKaTHBHBIC YHHBEPCATbHBIC YICOHbIE NEHCTBUS
OOyuaromuiicst HayYuTCs:
-pa3BepHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX M MHCbMEHHBIX) SI3bIKOBBIX CPE/ICTB.
IMpeameTrHbIX:
B pe3yiabrare u3ydenusi ydyeOHoro mpeamera «MareMaTHKa» HAa yYpPOBHe CpeIHeEro
o0mero odpasoBaHus 00y4arOIUiics HA YI1y0JJeHHOM YPOBHE HAYUYNTCS:

— HCMOJIb30BAaTh YHCJIOBbIE MHOXKECTBA HA KOOPAWMHATHOW TMPSAMOM M Ha KOOPAWHATHOU
IJIOCKOCTH JJIsi OMHUCAHUSl PEAIbHBbIX MPOLECCOB U SBJICHUN; MPOBOJUTH JOKa3aTelIbHbIC
paccyX/IeHUsI B CUTyallUsIX TOBCEITHEBHOM JKU3HU, TPU PEIICHUH 3a]a4 U3 JPYTUX IPEIMETOB;

— BBINIOJIHATh U OOBSCHATH CPAaBHEHHE PE3YJIbTATOB BHIUMCICHHUN MPU PEUICHUH MPAKTUYECKUX
3a/a4, B TOM 4HCJie MPUOIMKEHHBIX BBIYUCICHUHN, UCIIONIb3Ysl pa3Hble CIOCOOBI CpaBHEHUM;
3aluChIBaTh, CpPAaBHUBATh, OKPYIVIATh UWCIOBBIE JIAHHBIE pEAJbHBIX BEJIMYUH C
MCIOJIb30BAaHUEM Pa3HBIX CHCTEM M3MEPEHHUS; COCTABIATh M OLEHUBATh Pa3HBIMH CIIOCOOaMU
YHCIIOBBIC BBIPAKEHUS TPH PEIICHUH MPAKTUYECKUX 3aJad W 3a]ad U3 JAPYruX Y4eOHBIX
MPEIMETOB;

— COCTaBJISITH W pellaTh ypaBHEHUs, HEPABEHCTBA, UX CHCTEMbl MPU PEUICHUU 3aJad JIPYrux
y4eOHBIX MPEAMETOB; BBINOIHITH OLIEHKY MPaBIONOAO0US pPEe3yNbTaToB, MOJy4aeMbIX MpU
pEelIeHUU pPA3IUYHbIX YPaBHEHUM, HEPAaBEHCTB M HMX CUCTEM NPH PEUIEHUU 3a/lay JAPYTUx
y4eOHBIX MPEIMETOB; COCTABIATh U pelIaTh YpaBHEHHUS U HEPABEHCTBA C MapaMeTpaMu Mpu
pelIeHn 3aJa4d IPYTuX Y4eOHBIX MPEIMETOB; COCTABIATh YpaBHEHHE, HEPABEHCTBO HIIA HX
CUCTEMY, OIMCHIBAIOIINE PEAbHYIO CUTYAIMIO WM MPUKIATHYIO 3a/1a4y, HHTEPIPETUPOBATh
MOJIyYEHHBIE PE3YNbTaThl; UCIIOJIb30BATh MPOrPAMMHBIE CPEJICTBA MPHU PEUICHUU OTIAEIbHBIX
KJIACCOB YPaBHEHMI U HEPABEHCTB;

— ompenensaTh MO TpaduKaM W HUCHONIB30BaTh I PEIICHUS NPUKIATHBIX 3a7ad CBOWCTBA
peasIbHBIX IPOIECCOB M 3aBUCUMOCTEN (HauOOJbIlINe U HAUMEHBIINE 3HAYCHUSI, TPOMEXKYTKU
BO3pacTaHusi W YObIBaHUS (DYHKIIMH, TMPOMEKYTKH 3HAKOMOCTOSHCTBA, ACHMIITOTHI, TOYKH
neperuba, TMEpUOI W T.I.); HHTEPIPETUPOBATH CBOICTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOW CHTYyallMH; OMNpEeNeNaTh 1o TpadukaM TNPOCTEHIINE XapaKTEPUCTUKU
MEePUOJNYECKHX MPOLIECCOB B OMOJIOTUH, SKOHOMHUKE, MY3bIKE, PAJIUOCBS3H U Ap. (aMIUIUTY/A,
MepuoJ U T.11.);

— peuiath NPUKIAJAHbBIE 337a4u U3 OHOJIOTUH, GU3UKU, XUMHH, SKOHOMHUKH U IPYTHX MPEIMETOB,
CBSA3aHHBIE C HCCIEAOBAaHUEM XapaKTEPUCTUK MPOLECCOB; MHTEPIPETHPOBATH IMOTYYCHHBIC
pE3yNbTaTHI;

— BBIYUCIIATH WU OIICHUBATh BEPOSTHOCTH COOBITUN B pPEANIbHON KU3HU; BHIOMPATH METOIBI
MTOAXOIAIIETO IPEICTaBICHUsI 1 00paOOTKH JTaHHBIX

— COCTaBJISITh C HCIIOJIb30BAHHEM CBOWMCTB T€OMETPUYECKUX (UTYp MaTEeMaTHUYECKHE MOJEIH
JUIS  peuieHHsl 3aJad MpaKTUYeCKOro XapakTepa M 3afad M3 CMEXHBIX TUCIHUIUIMH,
HCCIIEA0BaTh MOJYUYEHHbIE MOJICNIA U UHTEPIIPETUPOBATH PE3YIIbTAT;

34



BJIQACTb TMMOHATHUAMU BCKTOPbI M HX KOOPAWHATBI; YMCTBH BBIINOJHATL OINCpAllMUd HaJ
BEKTOpaMH; HCIOJIb30BaTh CKAJISPHOE IMPOU3BEIECHHWE BEKTOPOB NPU pEIHICHUH 3a/ay;
IPUMEHSTh YPaBHEHUE TUIOCKOCTH, (POPMYITY paCCTOSHUS MKy TOUKaMH, ypaBHEHUE Cepsl
MIpH peUIeHUH 3aa4; MIPUMEHSATh BEKTOPbl U METOJI KOOPJIMHAT B MPOCTPAHCTBE MPHU PEIICHUN
3a/1ay.

OoOyyawmmiics Ha yriry0JJeHHOM YyPOBHE MOJIYYUT BO3MOKHOCTb HAYYUThCS:

— HCIIOJIB30BaTh TeOpeTHKO—MHO)KCCTBeHHBIfI SA3BIK U A3BIK JIOTUKU JJIS1 OITUCAHUA PCAJIbHBIX
MponccCCoB U ﬂBﬂeHHﬁ, IIpu pCIICHUHU 3a1a4 APYTrux y‘l€6HBIX npeaMETOB

- CBO6OZ[H0 OINCPUPOBATH YUCIIOBBIMU MHOKCCTBAMU MPU PCIHICHUU 3a/1a4,

— TOHUMATh NPHUYUHBI U OCHOBHBIC UACHU PACIIUPCHUA YUCIIOBBIX MHOXKCCTB,

— BJIAJICTh OCHOBHBIMHU MMOHATUAMU TCOPUHU JCIMUMOCTH IPU PCIICHUN CTAHAAPTHBIX 3a1a4
— HMETh 0a30BbIC MMpeACTaBJICHNA O MHOXKXCECTBEC KOMINICKCHBIX YHCEII;

— CBOOOJHO  BBIMOJNHATH  TOXIECTBEHHBIE  IPeoOpa3oBaHUS  TPUTOHOMETPUYECKHX,
JoTapu(PMUIECKUX, CTCTICHHBIX BHIPAKEHUIA,

— Biaaeth Gpopmynoit OmaOMa HrioToHA;
— yMeTh BBITIOJNHATH 3aIKUCh YUCIIA B MO3UIIMOHHON CHCTEME CUUCIICHHS
— TPUMEHSTH NPH pelreHuu 3a1a4 OCHOBHYIO TEOpEMY anreOpsi;

— MPUMEHSTH MPH PEIIeHUH 3ajad NpocTeiine (QYHKIMH KOMIUIEKCHOH MEepeMEHHOH Kak
reoMeTpuyYecKue Npeoodpa3oBaHus

— CBOOOJHO OMpeneisITh THUI W BBHIOMpPATh METOJ pEIICHUS TIOKa3aTelIbHBIX U
JOTapUPMHUUYCCKHX ypaBHEHUH ¥ HEPABCHCTB, WPPAIMOHAIBLHBIX YpPaBHEHWH H HEPaBEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHHUH U HEPABEHCTB, HX CHCTEM;

— CBOOOJHO peraTh CHCTEMBI JIMTHEHHBIX YPaBHEHUH;

— pemraTtb OCHOBHBIE THIIHI YPaBHEHU M HEPABEHCTB C TapaMeTPaMHu;

— TPUMEHSATH OpHU pelieHuu 3aaa4 HepaBeHcTBa Komu-byHskoBckoro, bepaymnu;

— BJAJACTh MOHATUEM ACUMIITOTHI U YMETh €ro MPUMEHSTh IIPHU PEIICHUH 3a7a4;

— TPUMEHATh METOJBI PEIICHHUS NpoCcTeHux audQepeHmanbHbIX YpaBHEHUH IMEPBOrO U
BTOPOTO MOPSIAKOB;

— CBOOOJTHO BIIAJICTh CTAHAAPTHBIM ariapaToM MaTeMaTH4YeCKOTO aHAIM3a ISl BBIYUCICHUS
MTPOU3BOAHBIX (DYHKIIUU OJHOMN EpEMEHHOM;

— CBOOOJTHO MPUMEHSTH aIapaT MaTeMaTHYECKOTO aHajau3a JJIsS UCCIeNOBaHUs (DyHKIUN U
MOCTPOEHNUS TPaduKOB, B TOM YHUCIIE UCCIEAOBAHUS Ha BBIMYKIIOCTS;

— OHICpUpOBaTh NOHATHEM nepBoo6pa3H0171 (byHKL[I/II/I IJIg pCIICHUA 3a1a4,

— OBJAACTH OCHOBHBIMHU CBCIACHUSIMU 00 HUHTCTpajic HBIOTOHa—ﬂCfI(SHHLIa n €ro HpOCTCﬁMHX
IIPUMCHCHHAX

— ONEpPHPOBAThH B CTAHJAPTHHIX CUTYalUsIX MPOU3BOAHBIMU BBICIINX MOPSIKOB;
— yMeTh NPUMEHSTH [IPU PELICHUH 3a]a4 CBOMCTBA HETIPEPBIBHBIX (DYHKIINH;

— YMETh NPUMEHSTh MPUIOKEHHE MPOWU3BOAHON W OINpPENEJICHHOTO MHTErpaja K PeUIeHHIO
3a/1a4 €CTECTBO3HAHUS;

— BJAACTh IOHATHAMU BTOpasA IMPOU3BOJHAA, BBIITYKIOCTb rpaq)m(a (bYHKI_II/II/I u yMCTb
nuccjacaoBaTb (byHKLII/IIO Ha BBIITYKJIOCTbH

— UMETh IPEICTaBICHUE O LIEHTPAILHON peIeIbHON TeopeMe
— WMETh NpeICTaBICHUE O BEHIOOPOYHOM KO3 PHIIMEHTE KOPPENSINH U THHEHHON perpeccun;

— HUMCTb IMPEACTABJICHHUE O CTATUCTUYCCKUX THUIIOTE3aX W IIPOBEPKE CTaTUCTHIECKOMN
TUHIOTE3bI, O CTATUCTHUKS KPUTCPHUA U €€ YPOBHC 3HAUYUMOCTH;

— HMETh IPEJCTaBIEHUE O CBI3U SMIUPHUECKUX U TEOPETUIECKUX paCIIpe/leIeHUN

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

— HUMCTb NPCACTABIICHUC 00 aKCHOMAaTHYECKOM MCTOIEC,

— yMeThb MNPHUMEHATHb MJIs peIIeHHs 3a7ad CBOWCTBA IUIOCKMX M JBYTPAHHBIX YTIJIOB,
TPEXTPaHHOTO yTia, TEOPEMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO YIJIa;
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— BIJIAJCTh TMOHITHEM NEPICHINUKYJISIPHOEC CEYCHUE MPHU3MBI U YMETh MPUMEHATH €r0 IMPU
pEIICHNY 33/1a4;

— HMETh INPE/ICTABICHUE O JIBONCTBEHHOCTH MPABMIILHBIX MHOTOIPaHHHKOB;

— WMETh TpelcTaBlieHHEe 00 akchomMax oObeMa, TPUMEHATh (QOopMynIsl  00BEMOB
MPSIMOYTOJILHOTO MapauIeIIeTIHIIe 1a, IPU3MBbI U ITUPAMHUIBL, TETPadipa MPH PEIICHUH 3a/1a4;

— WMETh TMPEJACTaBICHHE O [BWKCHHUAX B TMPOCTPAHCTBE: MMAapajUIe]IbHOM IEpPEHOCE,
CUMMETPUH OTHOCUTEIHHO TUIOCKOCTH, IIEHTPaIbHONH CHUMMETpPHH, MOBOPOTE OTHOCUTENIBHO IMPIMOH,
BUHTOBOW CHMMETPHUH, YMETh IPUMEHSITh UX TIPU PEIICHUH 3a/1aY;

— YMETh PUMEHSTH (DOPMYIIBI 0OBEMOB MPH PEIICHUHU 337a9;

— HaxOIUTh 00BEM MapauIeIeuIea U TeTPadpa, 3aJJaHHBIX KOOPAMHATAMYU CBOUX BEPIIINH;
- 3a]1aBaTh MPSMYIO B IPOCTPAHCTBE;

— HaxXOJUTh PACCTOSHUE OT TOYKH JI0 IIOCKOCTH B CUCTEME KOOPAMHAT;

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

3 ®opMbI KOHTPOJIA M OLIEHKH Pe3yJ1bTATOB 0CBOEHUS AU CHUILINHBI

KoHTponb 1 olleHKa pe3ynbTaToOB OCBOCHUS — 3TO BBISBICHHE, U3MEPEHUE U OLICHUBaHHE
Pe3yJIbTaTOB OCBOCHUS IUCUUTUIHHBI.

B coorBerctBuM ¢ yueOHbIM IuiaHOM crenmanbHocTd 09.02.07 MuHopmanmoHHbIe
CHCTEMBl W TMPOTpaMMHpPOBaHME, paboueil mporpamMmoi oOmeo0pa3oBaTeNbHON YUeOHOU
TUCIUIUIMHBL  MaTemaTtuka TMpeaycMaTpuBaeTCsl TEKYIIMH U TPOMEKYTOYHBIH KOHTPOJIb
pe3yNIbTaToOB OCBOEHUSI.

3.1 ®opMbI TeKyl1ero KOHTPOJIS

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

Texymuit KOHTPOJIb pPE3yNbTaTOB OCBOCHUS AMCLUMILIMHBI B COOTBETCTBUU C paboueit
OporpaMMOil ¥ KaJCHIAPHO-TEMATUYECKUM IUJIAHOM IPOUCXOJUT TIPU HCIOJIb30BAHUHU
CIIEMYIONMUX 00s3aTeNbHBIX (HOPM KOHTPOJIS:

— BBIMIOJTHEHHE U 3alUTa MMPAKTUIECKUX PadoT,

- IPOBEPKA BHITIOJHEHUSI CAMOCTOSTEIbHOM pabOThI CTYIEHTOB,

- MPOBEPKA BHITIOIHEHUSI KOHTPOJILHBIX PadoT.

Bo Bpems mpoBeaeHusi y4eOHBIX 3aHSITUN JOTOJHUTEIBHO HCIOJNB3YIOTCS CIEIYIOIIHe
(GopMBI TEKYIIEro KOHTPOJS — YCTHBI ONpOC, pelIeHHe 3ajay, TECTHPOBAHHWE IO TeMaM
OTJENbHBIX 3aHITHH.

BoinoJiHeHHe W 3alUTAa MPaKkTHYeCKUX PadoT. [IpakTudeckue pabOThl TPOBOMSITCS C
LENbI0 YCBOCHUS M 3aKPEIJICHUS Pe3yJbTaTOB OCBOEHHUS JUCLUHUIUIMHBL. B Xoje mpakTuueckoi
paboTel O0yyaromyecs: y4aTcsl UCIONB30BaTh (POPMYNbl, U MPUMEHATh PA3IUYHBIC METOIUKH
pacdera, aHaIU3UPOBATh IMOJIyYEHHBIE pE3yJabTaThl M JeNaTh BBIBOJBL, ONHUPAsCh Ha
TEOPETUYECKHUE 3HAHUSL.

CnucoKk nMpaKkTH4ecKux pador:

[IpakTuueckas padora Nel «Bpimonnenue apugMeTu4eckux IeHCTBUNA HAl YUCIaAMU)

[TpakTrueckas padota No2 «Tpuronomerpudeckas Gpopma 3amucu KOMIUIEKCHOTO YHCIIay

[IpakTuueckast pabora Ne3 «M300paskeHre KOMIUIEKCHOTO YMCIIa HA KOOPIAUHATHOM TUIOCKOCTH.
®opmyna Myaspay.

[Ipaktuueckas pabora Ne4 «lIpuMeHeHHE KOMIUICKCHBIX YHCE MPH PEIICHUH (PU3NYECKUX U
TEOMETPUUYECKUX 3a7a9d»

[IpakTuueckas padora Ne5 «CreneHb ¢ HATYpaIbHBIM U IIEIBIM TIOKA3aTeIeM»

[TpakTuueckas padota Ne6 «ApudmeTndeckuii KOpeHb HaTYPATbHON CTEIEHW

[IpakTuueckas pabora Ne7 «BpruucieHre KOpHei HaTypallbHOM CTETIEHN

[Ipaktuueckass pabora Ne§ «IIpeoOpazoBaHMe YHUCITOBBIX ¥ OYKBEHHBIX BBIPAKCHHH,

36



COJIEpIKaINX CTEIIEHN

[TpakTrueckas padota Ne9 «B3zanmHO 00paTHBIC HYHKIIHI

[IpaxTuueckas padora Nel( «Pemienne nokasareiabHbIX ypaBHEHUN

[TpakTrueckas padota Nell «CucTtemsbl moka3aTeabHbIX YPaBHEHUN U HEPABEHCTBY

[IpaxTuueckas padora Nel2 «Pemienne npukiIaaHbIX 3a/1a4 HA CIOKHBIE TIPOLIEHTH»

[TpakTuueckas padota Nel3 «JlecsTnuHbie U HaTypaJIbHBIC JTOTAPUPMBI

[IpakTuueckas padora Nel4 «Jlorapupmuueckue ypaBHEHUS»

[Tpaktrueckas padota Nel5 «Pemenue ypaBHeHUN rpa@UIecKUM METOAOM

[IpaxkTuueckas padora Nel6 «Pemienue norapudMuyeckx ypaBHEHUH 1 HEPABEHCTBY

[Tpaktuueckas padota Nel7 «IloaroroBka K KOHTPOJIBHOM paboTe.»

[IpaxTuueckas padora Nel8 «[IprMeHeHre OCHOBHBIX TPUTOHOMETPHUECKUX TOXKIAECTBY

[Tpaktrueckas padota Nel9 «lIpumenenue GpopmMy TBOWHOTO U TTOJIOBUHHOTO YTJIOB)

[Ipaxtuueckas padora Ne20 «[IprMeHeHre OCHOBHBIX TPUTOHOMETPHUECKUX (HOpMYIT

U1 IpeoOpa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUI»

[IpaxTuueckas padora Ne21 «Pemienne npocTeHIIUX TPUTOHOMETPHUECKUX YPaBHEHUN»

[Tpaktrueckas padbora No22 «PemnieHre TPUTOHOMETPHUYESCKUX YPAaBHECHUN METOIOM ITPUBEIACHUS

K JJUHEIHOMY U KBaJIpaTHOMY YPaBHEHUIO»

[TpakTrueckas padota No23 «PemieHre mpocTeUIIUX TPUTOHOMETPUUECKIX HEPABEHCTB. )

[IpaxTuueckas padora Ne24 «[loBTOpeHHE MPOIIEHHOTO MaTepraIa

[TpakTrueckas padota No25 «DyHKIIMOHAIBHBIE 3aBUCHMOCTH B peabHBIX MPOIIECcax»

[IpaxTuueckas padora Ne26 «MccnenoBanue GyHKIUN

[TpakTrueckas pabota No27 «Pa3menieHus, coueTaHus, epeCTaHOBKI

[Ipaktuueckass pabora Ne28 «PemieHue MpaKTHYECKUX 337ad C MCIOJBb30BAaHUEM MPaBUII
NIEPECTAHOBKU U pa3MeIleHUs] KOMOMHATOPUKI

[Ipaktuueckass pabota Ne29 «PemeHne mNpakTHUECKUX 3a4ad C TNPUMEHEHHUEM TMPaBUII
pa3MELICHNS U COUYECTaHUD»

[Ipaktuueckast pabora Ne30 «Pemenue 3agay KOMOMHATOPUKH, IpuMeHsst 6mHOM HploToHa M
TpeyroibHuk [lackasy

[Ipaxtuueckas padora Ne31 «Pemenue 3a1a4 ¢ IpUMEHEHHEM CBOWCTB BEPOSITHOCTEI

[IpakTrueckas padota Ne32 «Mepsl pazOpoca ciyqaifHOW BETUYHUHBI

[IpaxTuueckas padora Ne33 «Pemienne npakTHYeCKHX 3a/1a4 Ha 00pabOTKy YMCIOBBIX JaHHBIX)

[TpakTuueckas padota Ne34 «ApudmMernueckas 1 TeOMETPUIECKast TPOTPECCHUS»

[IpaxTuueckas padora Ne35 «Cymma O€CKOHEYHO YOBIBAIOIIECH T€OMETPHUECKOM MTPOrPECCU»

[TpakTtuueckas pabora Ne36 «lcmonb3oBaHue MPOTPEecCHU ISl PEUICHUS peadbHBIX 3aaad
IPUKIIATHOTO XapaKTepay

[IpakTrueckas padota Ne37 «lIpumeHeHne TaOIHIIbI MPOU3BOIHBIX AJIEMEHTAPHBIX (YHKITHI

[Ipaktuueckas pabora Ne38 «CBsA3b MPOM3BOAHOM M NMPOMEXKYTKOB BO3PACTaHHS U YObIBAHHS
GyHKIIAI

[IpaxTuueckas padora Ne39 «IIpoBeseHne ¢ MOMOMIbIO MPOU3BOAHOMN UCCIEIOBAHUS (PYHKITUN

[Tpaktuueckas padota Ne4( «Haubonpiiee u HaMMEHbIIIEE 3HAYCHUE (QYHKITUH

[IpaxkTuueckas padora Ne41 «Bropast nponsBoaHas GpyHKIHII»

[TpakTrueckas padota Ne42 «BrimykiocTs rpaduka GyHKIIMH, TOYKH TIEperndar

[Ipaktuueckas padora Ne43 «[IprumeHeHne MPOU3BOAHON K MOCTPOSHUIO IPaUKOB (HyHKIIUN»

[IpakTtuueckass pabora Ned44 «Mcmonp30BaHHE TEOMETPUYECKOTO U (PU3MYECKOTO CMBICIIA
IIPOU3BOHON Ul PEILICHUS 3a1au»

[Tpaktrueckas padota Ne45 «IloaroroBka K KOHTPOIBHOMN pabOTE

[Ipaktuyeckas padora Ne46 «[IpaBuia Hax0XAE€HUS TEPBOOOPAZHBIX)»

[TpakTrueckas padota Ne47 «Pemenre 3a1a4d Ha CBS3b IEPBOOOPA3HON U €€ TIPOU3BOTHON

[IpakTuueckas padora Ne48 «[IpumeneHre nHTerpasa Ui BEIYUCICHHS IO

[TpakTuueckas padota No49 «lIpumeHneHne nHTErpaia Jyisl BRIYUCICHUS (PU3NUECKUX BETUINH!

[Ipaktuueckass pabora NeSO0 «lIpumMeHeHHE TPOU3BOAHONM W HMHTErpajla K PELICHHIO
IIPAKTUYECKUX 3a7a9»
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[IpakTuueckas pabora Ne51 «MeToz pa3nokeHus: Ha MHOXKHUTEIIH

[TpakTrueckas padota No52 «MeTtoa BBEJICHUSI HOBOM NIEPEMEHHOM JIJIsl PEIICHUS YPaBHEHU)

[IpakTuueckas padora Ne53 «Pemienne HepaBEHCTB € OHOM EPEeMEHHOM»

[TpakTrueckas padota Ne54 «Cuctemsl ypaBHEHUH. MeTO MOCTaHOBKH

[IpakTuueckas padora Ne55 «Cucrembl ypaBHeHUNH. MeToJ1 anreOpandeckoro CI0KEeHUs

[TpakTrueckas padota Ne56 «Cuctembl ypaBHEHUH. MeTo1 BBECHUS HOBBIX ITEPEMEHHBIX)

[Ipaktuueckass pabGora Ne57 «lIpuMeHeHHE MaTeMaTHYECKMX METONOB JUIS PELICHHS
COJIepXKATENbHBIX 3a/1a49»

[IpakTuueckas padora Ne58 «[IpsiMOyronpHbIN MapauieIenuen

[Ipaktuueckass pabora NeS9 «PemieHne cTepeOMETpUUYECKMX — 3aJad, CBS3aHHBIX C
NEPNEHIUKYIAPHOCTBIO  MPSAMBIX M IJIOCKOCTEH, MHCIONb3Ys
IUTAHUMETPUYECKHe (PaKThl U METOABI»

[IpaxTuueckas padbora Ne60 «IloaroroBka Kk KOHTPOJIbHOM paboTe»

[Ipaktrueckas padota Ne61 «Ilnomaas MOBEpXHOCTH MPU3MBI, TUPAMHUIBDY

[MpakTudeckas padora Ne62 «Ilnomaas MOBEPXHOCTH IIUITHHIPA

[TpakTrueckas padota Ne53 «IImomanb G0KOBOI M MOJHON MTOBEPXHOCTH KOHYCA

[IpakTuueckas padora Ne64 «BrruncieHue mionaam NOBEpXHOCTH TEJ BPAILICHHSL.»

[Tpaktrueckas padota Ne65 «O0beM MPU3MBI, IIWIHHAPA, TUPAMHIBI, KOHYCA U IIapa»»

[IpakTuueckas padbora Ne66 «KoMOHMHAIMS MHOTOTPAHHUKOB | TEJI BPALLICHUS. »

[TpakTrueckas padota Ne67 «Pemenue 3amxau ¢ mpuMeHeHneM Gopmyst oobeMa Tem.»

[IpaxTuueckas padbora Ne68 «[loaroroBka K KOHTPOJIBHOM paboTe»

[TpakTrueckas padota Ne69 «lIpocreiitmme 3aga4u B KOOpAMHATAX)

[IpakTudeckas padora Ne70 «Pemnienue 3amaq ¢ TOMOIIbIO KOOPAHUHAT

[TpakTrueckas padota No71 «IloBTopeHNE N3YyIEHHOTOY

[IpaxTuueckas padora Ne72 «IloBTOpeHHE N3yYECHHOT O

IIpakTuyeckasi pa6ora Nel «BrimosHeHne apuMETHUESCKUX TEUCTBUIN HAJl YUCTAMI)
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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.

39



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 40
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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IIpakTnyeckas padora Ne8

3adanue 1.

1,7 .28 .-
[IpencraBpTe JaHHOE BBIPAKEHUE B BUJAE CTENIEHU: )~ )V~ Y

3aoanue 2.

0,2 . 7.-0,7
Ynpocrute Beipaxkenue: b7 1b "
3adanue 3.

2
Yrpocrure Beipaxenne: (@) 7 .

3aoanue 4.

C 5 -1
OKpaTUTE APOOb: —————.

P N

3aoanue 5.

N

1 1

2 3

N XX
Haiinure 3HaueHNe BhIpaXKEHUS: =7 | mpux = 0,0625.
\/; X

3aoanue 6.
Yrpocture BoIpakeHUE 1_—3/ + 2\/; .
l+y*+y
3aoanue 7.
a-16
Yupocture BelpakeHue ——— —a’.
a’ -4
Raoanue 8.
_r 1
3
Haiinure 3HaueHue BhIpaXKeHUS 97.37 Ipu p = 5 )
3aoanue 9.
1
-6
HaiinuTe 3Ha4eHNEe BHIPAKEHUSL 377 '3_—4p npu p =—2

COACPIKAIIUX CTCIICHU»

1,7 .28 -1,
3aoanue 1. llpencraBpTe NaHHOE BEIPAKEHHUE B BUAC CTETICHU: )V~ V™ * )

02,707
3adanue 2. Ynpoctute Beipakenue: b7 1h

2
15y 3
3aoanue 3. YIpOCTUTE BBIpaXEHUE: (a I,

33
x7 =1
3aoanue 4. Coxparure podb: ——— 7
XTHXxT +x
TR
o X 2, x}

3aoanue 5. Halinute 3Hau€HNE BBIPAXKECHUS: W npu x = 0,0625.

X-\Nx

3aoanue 6. YIpoCTUTE BhIpAXKEHUE 1=y + 2\/; .

1+ y% +y
a-16

3aodanue 7. YpocTuTe BhIpa)KeHUE ——— — a’.
a’ -4
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1

y 3p 2P _
3aoanue 8. Haitnute 3HaueHNE BBIPAXKEHUS 9°%-3 " npup = 5

1

34

npup =-2.

< —6p
3adanue 9. Haiigute 3HaYCHHE BHIPOKEHHS 3 °

IIpakTuyeckasi pa6ora Ne9 «B3zanmHO oOpaTHBIC (QhYHKITHNY

131 (YerHo.) BelAcHUTB, ABAAeTcA AW oOpaTHMOil DYHKIHA:

1) y=3x-1;  2) y=2*+T; 3) y=1;
X
4) y=+x; 5) y = x*; 6) y=x' x<O.
132 Haiitn dpysEKUHID, 0OPATHYO K AAHHOI:

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

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

133 Haijitu obaacTh onpeneeHHA B MHOMECTBO 3HaYeHHH QYHKIHH,
obpaTHO# K JaHHOM:

1) y=-2x+1; 2)y=%x—7;

) y=x2*-1; 4) y=(x-1)%;
5) y=2; 6) y=—1_.
X x—4

134 ®ysxumna y = [ (x) sagasa rpadpuxom (puc. 21). IToeTponuTs rpa-
duk byrxkuun, obpaTHO! K AAHHOM.

136 HAsasAoTca nu B3aHMHO 06paTHRIMH QYHKIHH:
) y=-x* n y=-Vx;
2) y=—2* u y="x;

3) y:x's H y:%;
x

4) y=VYx® um y=xVYx22?

IIpakTnyeckas padora Nel( «PemeHue nokazareibHbIX YpaBHECHUN)
Pemnre 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

1) 3:-9°=81; 2) 2-4"=64;
I#l
33 2.3%=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)
Pemnite 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°=L; 3) [lJ =25 4) {1} -1
3 20 5 3

81
210 1) 3.97=81; 2) 247 =64;
xel
3)8 2.372=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% !+ 3% = 108; 2) 23x+2 2% -2 = 30;

3) 271 427142 =28; 4) 3* ' -3+ 31 =63.

X

x X L
212 1) 5* = 8%; 2} [;_’] ___(%} : 3) 3:___52:= 4} 4% =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-! .
3) 2%°2 =4; 4) 0,5 =4*+1,

IpakTnyeckas padora Nel2 «Pemenue npukiaaHbIX 3a7a4 Ha CIOKHbBIEC TPOLEHTHD)

CymectByeT Gopmyna sl HAUUCICHHS CJIOKHOTO MPOIICHTA!

S=A*(1+R)"

A- cymma BKIIaJa;

R- cTaBka mporeHTa;

T- KxOonMYeCcTBO MEPUOIOB;

S- mony4aemas cymma.

PaccmoTpum HECKONBKO 3a1a4, PemaeMbIX 10 3TOU (hopMyIie.

3aoanue 1.

Paccuurare cymmy Bkiaga depe3 3 roja Ipu CI0KHOM mpoueHTHOM craBke 10%
TOJIOBBIX, eciu 06110 BiiokeHo 100000 py6ieii.

3aoanue 2.

C Kakol MpOLEHTHOM CTaBKOM HEOOXOIUMO BIOXKHUTH JEHBIU B OaHK, eciu yepe3 2 rojaa
BKJIAUUK XoueT noayuuts 120000 pyOneit npu nepsoHavansHoM B3HOce 100000 py6neii?

3aoanue 3.

3a 5 ner npu CIOXKHOW NMPOLIEHTHOM cTaBke 7% TOAOBBIX Ha CYETY y BKJIAJUUKa CTAJO
200000 py6uteii. CKOBKO ACHET OH BJIOXKHUJ B OaHK?

3aoanue 4.

st o0yuenus B kosutemxe Heooxomumo 120000 py6ueit. Pogutenn OxkcaHbI MOTOKUIN
B Oank 75000 pyOGneit mom 6% romoBbix (clioKHas MpOLIEHTHas cTaBka). bymer nam y HuX
HeoOxoaumasi cymMa, eciii moka OkcaHa B IepBOM Kiacce (cuutaTh 00ydeHue B mkosje 9 yer)?

3aoanue 5.

Bopuc xouer Bnoxuts 50000 pyOmneit Ha 5 neT, 4ToObl moayunTh He MeHblime 70000
pyOuneii. OnuH OGaHK MpeasaraeT BIOXHUTH NEHbIH 1moa 8% TroIoBBIX, a aApyrou - mox 0,5% B
mecsi. Kakomy 6anky oTaate npenmnourenue bopucy?

3aoanue 6.

Kakyro cymMMy HYKHO BJIOXKHUTh B OaHK, 4TOOBI yepe3 3 rojga Ha cyery Obuio 59550
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pyOIieii, eciu cioXxHas MPOIeHTHAsI cTaBka OaHka paBHa 0,5% B mecsi?

IIpakTuyeckas padora Nel3 «JlecaTndnble U HATypalIbHbIEC JOraprUPMBD»
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 ypaBHCHHS»

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 «Pemnienne 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'paduueckuii cnoco0 pemenus cucrteM ypaBHeHHH ['padukom ypaBHEHHUS C IBYMs
IIEPEMEHHBIMH Ha3bIBACTCA MHOXKECTBO TOUYEK KOOPAMHATHOM IIOCKOCTH, KOOPAUHATBI KOTOPBIX
o0pamaloT ypaBHEHHE B BEpHOE paBEHCTBO. I'paduku ypaBHEHHH € JBYMsS IEpEMEHHBIMH
BechbMa 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*+ 3.": = 4 — okpyxHocts, ueHTp (0;0), panuye - 2

rplllI}HICﬂH]-{ TAKHX ypauﬂeuuﬁ MOIYT ABJIIATLCH PA3JIHYHEIE JIMHHH.
/ Yk ¥,

\\\~i:j:ffn;a

a
L

W

napabona

KybuMecKas

L
X
[+]
o I napal
OEPYRHOCTE pavona

Pemmte cuctemy AByX ypaBHEHUMN

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

[TpaxkTrueckas paborta Nel6 «Pemenue orapudmMudeckux ypaBHEHUN U HEPABEHCTBY»

3amanue 1
BriuuciuTh:

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

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

Pemnth ypaBHEHUS.

D (x=2)x+3)=0; 2) (x—1Wx+4=0;

3) J(x-2)x+8)=0; 4) Jx+1-/2x+7=0.

3amanue 4.

VKaKHTE IPOMEKYTOK, KOTOPOMY MPHHAISKHUT KOPEHb YPaBHEHHS V2X° —x—5 +x=1.
3amanue 5.
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CKOJIBKO KOpHEW UMEET ypaBHEHUE (x2 -9\3-2x— x)= 0.
3amanue 6.

Pemmute ypaBHeHue /49 + 9x|x + 4| -2x=1.

3aganue 7.

Haligure kopeHb YypaBHEHHS: 1) (%)’“3 = 64, 2) (%)’“3 =49.
3aganue 8. Pemute ypaBHenue: log,(5x—1)=2.
3ananue 9. Pemmte ypasuenue: lg(x” —2) =lgx.

3amanue 10 Penure ypasuenne log,(x —9)° —2 = 2log, (x - 2);

IIpakTuyeckas padora Nel7 «IloaroroBka Kk KOHTPOJIBEHOU paboTe»

Bapuanrl Bapuanrt Il
1. HaiiauTe 3Ha4eHHe BHIPOKEHHA: 1. HalianTe 3Ha4CHHE BhIpAXCHHA:
[ 21 9 4f 8 A2
Zs . 346 <3, 2 23 a).\_l_'ﬁ) 3"2‘;8)3‘L3—.
N v 00625 9 V25759 v . 0.125 o
2. BuluncinTe: 2. Bouucaure:

2) V4-48;6) Yo* .22 {27 ) ¥8-42:6) 2" 427 37
3. Beumemnre: Y7 -v22 -Y7+22 . 3. Borucanre: 410+ /19 -‘\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.

. mn’
B1. Haiigure 3nauenue seipasenus  10g . | e log .vm=log .n=1,

B2. Haiinre 3naueHue BuIpamKeHns: [II‘ES)I’J: -[[Li)'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 .

-

T
B1. Haiinre snauenue soipasenus 10g . [1—

| |
= |, ecom log . —=log ,—=1,
ah f b

o

S=log, of 4
B2. Haiiiute 3Hauenue Bpipasenus:; 36 b _Elugn.:m 40,027,

IpakTnyeckas padora Nel8 «lIpumeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTBY
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
sina + cos?a =1
BcromuuM, d9ro KBagpar dr000r0 4YHcla Bceraa OoJNbIe WU pPaBeH HYNIS W eme pas
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BHUMATEIHHO TIOCMOTPUM Ha OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
3amedaeM, uTo sin‘a <K 1u cos’a <K 1

Otkyna —1 Ksina K 1lu—-1<Kcosa K1

Haiinewm sin § u cos 8, 3ametum, uto sin@ = cos ; a cosa = sinf; tga = ctgf

To ecTb B IPAMOYTOJBHOM TPEYTOJBHUKE CHHYC OHOTO OCTPOTO YIila paBeH KOCHHYCY JAPYroro
(1 HAOOOPOT).

3aMeTuM, YTO 3Has KOCHMHYC OJHOIO YIJla, MOKHO HalTH CUHYC (TaHreHc, KoTaHrenc). U

Hao000pOT.
cosa =+/—/1—sin?a
sina = +/—yJ1—cos?a

3HaK +/- 3aBUCHUT OT TOr0, KaKOW 4eTBEPTH MPUHAMIICKUT YTOJI .

3aoanue 1
OTBevaeM Ha BOTIPOC, MOXKET JIM CHHYC IMPOU3BOJILHOTO yIiia paBHATHCS -2; 8; 1; 0,2; 1/8; V3 /2

MOJKeT JTi KOCHHYC IPOU3BOIBHOTO yIiIa paBHSTHCS -6; -0,6; 1/2; 1/14;/5/25
3aoanue 2
MoeT JIn CHHYC M KOCHHYC OJHOTO W TOTO K€ yria YAOBIETBOPATH YCIOBHUAM (MO0 3adaHHE
MOKET 3BydYaTh TaK — CYIIECTBYET JM TaKOW Yrol @, YTO €ro CHHYC M KOCHHYC DPaBHBI
COOTBETCTBEHHO)

1 V3

1) sing = - ; cosa = —
2 2

[ToncraBnsieM 3HaU€HHE B OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, TPOBEPSIEM
2
V3

. 1\2 1,3
sina + cos*a = (E) + (7) = +7 =1 Otser: IA(cymectsyer)

. 1 V3
2) sina = —; cosa = —
4 4
[ToncraBisiem 3HaUeHHE B OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, POBEPSIEM
2
2
- , 1 V3 1 3 1
sin“a + cos“a = Z +

Otset: HET (Takoro yria a He CylLleCTBYeT)

2] T16t1672

3aoanue 3

Haiitu MHOXecTBO 3HaueHUH QyHKIIMH Y = 7 cos @ — 3
Bcecnomuuaem

—1KcosaK1

—7 K 7cosa K7

—7—-—3KLK7cosa—3K7-3

-10Ky K4

OtBer: —-10Ky K4

Taunrenc OCTpOro yrija npAMOYroJIbHOTO TPCYroJibHUKa — OTHOIICHUC ITPOTUBOJICKAIICTO KaTCTa
K OpujIckKamemMy

a sina
tg a= —-=
b cosa
KOTaHI‘eHC OCTpOI‘O yrna HpSIMoyI‘OJIBHOFO TpeyFOJIBHI/IKa — OTHOULICHUC Hpnnemamero KaTeTa K
IIPOTUBOJICKAIIIEMY
b cosa
ctg a = —= —
a sina

Otkynatg a * ctg a =1, nubo, 4ro TOKE camoe tg a = pry

3aoanue 4
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YeMy paBeH TaHT€HC, €CJIM KOTaHTeHC paBeH -2; -7; 1/3; 15/2?

3aoanue 5

MoxeT i TaHrec yria paBHAThCs -4; 6; -3; 0; 10000007

3aoanue 6

JlokazaTth ToxxmectBo cos*a — sin*a = cos?a — sina

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

IIpakTnyeckas padora Nel9 «IIpumenenue popmys JBOWHOTO U TIOJIOBUHHOTO YTIIOBY

Dopmynvt 0601IHO20 apzymenma
sin2a = 2sina cosa,
cos2a =cos’ a—sin’
e
20 - 280
l-tg’a
sin3a =3sina—4sin’ «,

cos3a =4cos’ a—3cosa.

3aoanue 1

Haiitu sin 2a u cos2a , ecinn Sz < a < % , tga=0,75
3aoanue 2

Haiitu sin 2« , ecin 90° < o <180°, sina = %

3aoanue 3
1+cos2a+sin2a

YIpOoCTUTH BEIpaXKE€HUE -
cosa +sina

3adanue 4
JokazaTh TOXKIECTBO cos’ a —6cos’ asin’ a +sin a = cos4a

3aoanue 5
Pewuts ypaBHenue 8sin2xcos2x =4.

Dopmyvt HOIOBUHHOZ0 APZYMEHMA
,a l+cosa
cos’ —=—"—,
2 2
. ,a l-cosa
sin” —=———,
2 2

,a l-cosa
Z=""
2 l+cosa
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3aoanue 1
Boraucnuts £g15° 63 momomm TabiuI H MUKPOKAIBKYIISTOpa
3aoanue 2

Beipazuts cymmy S = sin® @ +cos® a yepe3 cosda
3aoanue 3

BoinonuuTts nonmkenue creneru sin” 30°, cos”27°, tg2 75°
3aoanue 4

a . o
1+cos——s1n5

a
=—ctg—

Jloka3aTh TOXKIESCTBO 2

a .«
l1-cos——sin—
2 2

3adanue 5
Pemmuts ypaBuenue 1—2sin”2x=0

IIpakTuyeckasi padora Ne2( «[IpuMeHEHHE OCHOBHBIX TPUTOHOMETPUUYECKUX (HOPMYJT
JUTsL Ipe00pa3oBaHus TPUTOHOMETPUUECKUX BBIPAKECHUN»
3aoanue 1
2sin’ o -1
Yupoctuts Belpaxkenne 4 = ————
cosa +sina

3aoanue 2
. 2
(sina — cosa) -1

YHPOCTUTH BHIPAKEHUE ~— >
sin“a—cos” o —1

3adanue 3
YHPOCTUTH BRIPAXKEHHE COS” & 1g°a + COs” &
3aoanue 4

cos’ o —sin” al

YIpocTuTh BeIpakeHNE —tg(—a)

cos’ (—a) —sin(—a) cos(—a)
3adanue 5

T T
YHpocTUTh BhIpaXKeHUE cos[g - aj +cos(a + g)

3aoanue 6
sin2a—2cos2a  2(sina—cosa)

YIpOCTUTh BBIpAKEHHE S = — 5
(sinx+cosa)cos” a cos2a

3aoanue 7
cosa sin &

YHpOCTUTH BHIPAKEHHE —— - 5
2sin“a—-1 2cos“a-1

3aoanue 8
. T
sin( — ) — cos(2 - aj

prOCTI/ITB BBIPAXCHUC U HAaWTH €ro 4YHCIIOBOC 3HAUYCHHUEC npu

. (37
cos(a — )+ sm(2 - 0{)
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a=—.

4
IpakTnyeckas padora Ne21 «PemeHue npocTeliuX TPUrOHOMETPUYECKUX YPAaBHEHUI)

1. PemnTe YPaEHeHHS: 1. Pemunte ypapuenus:
Hit1{3,1‘+£} ﬁ 5i1\{'—1':—£] = —ﬂ
a) 4 2 a) 3 4 2
X T 1 T 1
O08[———} =—— cos(2x+—)=—
8) 3 4 2 &) [ 37 2
b . )
KQ(I+H|=‘-"I3 .fg[.r—HJ=— I_
B) 3 ) B) X, V3
5 x
cosix=— cos(—)=~-
r} 3 r] 2 4
sin{4.r—£}— 0 51'11{3:—5} 0
1) 3 1) 3
T x o
tg(2x——)=-1 te(———)=—1
e) 6 o 5 3
&) 2¢0s” x+cosx—1=0 %) 2tgx+igx—1=0

3) sin” x—+/3sinxcosx=0 3) sin? x+ 2cosxsinx =0

IIpakTuyeckas padora Ne22 «PenieHue TpUroHOMETPUUYECKUX YPABHEHUM METOI0M
MIPUBEJICHUA K JINHEWHOMY M KBaJIpaTHOMY YPaBHEHUIO

3aoanue 1
[IpuBecTn ypaBHEHHE K KBaJpPaTHOMY OTHOCHTEIHHO OJHOHM M3 TPUTOHOMETPHUYECKUX (DYHKIIHIA
Y HAlTH ero KOpHH

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

Pemmth ypaBHEHHUE, Pa3I0KKUB HA MHOKUTEIIH €T0 JICBYIO YaCTh

1)sinx—sin3x=0;2) 3tg2x—\/§tgx =0;3) sin7x—sin3x—cos5x =0
3aoanue 3

Pemuts ogHOpOAHOE YypaBHEHUE TIEPBOE CTETICHH

1)\/§sinx+cosx: 0;2)sinx—cosx=0;3) 3sinx+2cosx=0.
3aoanue 4

PemmnTe 0qHOPOIHOE ypaBHEHHUE BTOPOU CTENEHU

1)sin” x—3cos” x+2sinxcosx =0; 2) 6cos” x+sin’ x—S5sinxcosx=0.
3aoanue 5
Pemnts ypaBHeHue

I)ZSin2 x—5sinxcosx=3cos’ x; 2) 3sinx+4cosx=1;3) sin2xcos4x =sin6xcos8x

IIpakTnueckas padora Ne23 «Pemenne npocTeinX TPUTOHOMETPUUECKUX 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 NG} 8.sin (Z) cos (Z) p \Tg
. COS § = ?
9.4 sin?(x) — 4 cos?(x) =1 =0
3
4. cosdx < £
2
x
5.2 cos (E) < —\2
Bapuant — 2
V2 6.2cosx +V2 =0

l.sinx = N
7.cos?(x) —4cosx < 0

2.cosx =1
g 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

IIpakTnyeckas padora Ne24 «[loBTopeHue npoilAIcHHOro MaTepraia»

Samanue 1. Bpraucants
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@—%@+3«/180—4 % ;

-5 3 4
Jo  5+42 Je-+2°

3aganue 3. Briuuciauth

2)
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1
log,— 1 1 2
1) 8 3;2)log,—;3) lo —4) —log, log, 9
) ) log, 0 ) log . 13 ) 3 g% &s
3aganue 4. Pemnth ypaBHEHUE

D) (log, x ~3log, x+2=0;2) (log x) +5=2log x’;

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

7 7
1) 10g2(cos EJ ;2) log{tg E)

3ananue 6. HaiiTu rpagycHyio Mepy yriia, BBIPaKEHHOTO B paJiMaHax:
Vs T 3z
1) —;2)—=;3) =—:;4)2;5)3,6)0,36
) . ) 5 ) 1 )2;5)3;6)

Sajanue 7. YKaXHTE 4eTBEPTh, B KOTOPOIl JIEKHT yron &, ecimn o =300",
3ananue 8. Halingurte 3HaueHHMe KOCHMHYyca YIjla o, €CIM HM3BECTHO, 4yTo: sing= -0,6 U

3—7r<05<27z
2

Vx?=3x-2

3amanue 9. Haiiaure o6acts onpenenerus Gpyakiuu [ (x) = 6
3ananue 10.

bankoBckas nporeHTHas craBka paBHa 12% romoBbix. KakoBa pomkHa ObITh NepBOHAYaibHAs
CyMMa BKJIaJa, yToObl uepe3 2 rojia ero pazMep cocraBui 56448 pyoieit.

Samanue 11

CKOJIBKMMHU cIIOCOOAMHU MOYKHO Pa3MECTUTh 6 pa3iIu4HbIX aBTOMOOWJIEH B CEMM OJHOMECTHBIX

Ookcax?

IpakTnyeckas padora Ne25 «OyHKIIMOHATbHBIE 3aBUCMOCTH B PEAJIbHBIX MPOIECCax))
OTBeTUTH Ha BOIIPOCHI:
. KTo u3 yuensix man ompeneneHue QyHKIMH KaKk U3MEHEHUE OPAMHATHI TOUYKU B 3aBUCHMOCTH
OT U3MEHEHHUs ee abcuuccol?
2. Ko BrepBsie cTan ynotpebasats cioBo "dyHkmusa"?
3. KTo BrepBble 1ai sIBHOE onpeaeneHue QyHKIuu?
4. Kto BBen o003HaueHne GyHKIIMH CUMBOJIOM f?
5. OxapakrepusyiTe (yHKIIMOHAIBHBIC 3aBUCUMOCTH B MY3bIKE.
6. B uem 3akiiouyaeTcsi MareMaTthyeckuil moptper mocnoBuil? IlpuBenuTe 1Ba KOHKPETHBIX
npumepa.
7. Kakue pyHKIIMOHAIbHBIE 3aBUCUMOCTH BCTPEYAIOTCS B OMOJIOTUH?
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8. Kakue QpyHKIIMOHAIBHBIE 3aBUCUMOCTH BCTPEYAIOTCS B MH(POpMATHUKE?

IIpakTuyeckasi padora Ne26 «MccnenoBanue GyHKIN

P —
Tpmaep 1. Mecnegvitte dvasamso .‘fr}=izg.
r—
Pemenme:
xz X X
Flo)= +2~"; 3 +i}(z 15}

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.

3. Towuxu mepecedennd © 0CAMH KOOPIHHAT: a)f(ﬂ}=m[":_1}=lj; Togxa (0; 1.5);
e

a) fix)=0, torga | (x+3)x-IF0,

=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 D) = (—:::- 2) U (2;40) - 3T0 CHMMETPHIECKOE MHOKECTEO]
.-r+3}{—;r—1} (2- x}[x'+1}

6 fi-x)=

2
TEI{ICEI{f(IJ?E?ﬁJ uf(-x)#- fijl To dvHENNA f He SBI4eTC HH 9eTHOMH, 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 SE0= pEARR
_4x-3 (x— J_rm) = fﬁ —=0) = fx) = x+4 = (f(x) - x+4)—= 0.
fr 2 ZHAYHT, IO OIIPESEIICHHED V =X + 4 — HAXTIOHHAT ACHMIITOTA.

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

7. Obmacta CVINECTEOEAHHA
rpaduxa:

Puc.?
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o oxt+2x-3
8. E(f: Ff{fr,l=—2. IlycTe v — mapaseTp, BEIACHHM BEO3MOMHOCTE KOpHeR v
e

MIApaMEeTPHIECKOro VPaBHeHHa | Vvx-2y=x- +2x-3

2+ (2 +(2y-3)=0, y#0,

D=2V -4(2y-3)y=4-4yH -By+12=v" -1 v+ 16=0
V-I12v+16=0, D=36-16=20
y=6+120=6+2y5

‘—.;:'\_ f
6-2J5 — 6205 4 Puc.3

E(fi=(—00; 6 — 24/5] U [6 + 2V/5; +o0).
9. Tax xax E(fi=(—oo; 6 — 2\.@] U E6+2\E; +o)= g = 6-24/5 u ¥ = 6+245 aramoTcs

IHATEHHAMH MHHHMVMA M MaxcuMvMa dveanm. Hafigem abcrmiccer Touex
—(2-y} y-2

b
ona dvasmm gix/=x* {20 +(21-3) o =- . Tz
i

2
ECITH V] = 6-24/5. Tox; = 6_2:5_2 = 2(2;”:5} =245,

6+2v5—2 2(2+./5)

VoOuTRIEaq MHOMECTEO 2HA9cHHI QVHEIMH, onpegendsy, Kakad H2 TOYSK HBITeTCH TOIKOH
MHHHMYMA, 2 KAKaT — TOIKOH MAKCHMVMA: Xnin—2 TV 5, Xma—2 - V 5,

g}rﬁﬂr} =f(2+v"§)=6+2ﬁ;r£r|1&}xﬂr) = f(2 -\/5) = 6-24/5.

10. Uz sckmsa rpadmxa caegver, y | .
=70 QVHELHL fit) |r il
EO3PACTACT B IPOMEKVTKAX ] P
(-o0; 2 — VBlu [2 +/5; +e0); 62l | N
VORIBAET B IPOMEKVTKAX |r ol
[2-5:2)u(2; 2 + V5] R4
r
.-"'/ I
ga
4
:2 EN:S o
i
|
£l
1 Puc.4

3az[aHHe 2. Uccnenyiite (1)yHKI_[I/IIO

)y =sin2x; 2)f(x)=5x4 —6x2 -3
3amanue 3. Haiiti mATEpBATBI MOHOTOHHOCTH QyHKImiA: 1) f(x) =x 3 —4x2 + 5x — 1; 2) f(x) =
3+24x-3x2-x3;
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IIpakTnyeckas padora Ne27 «Pa3menieHus, coueTanusi, IEPECTaHOBKM))

3agaua 1.

CKOJIIbKO YEThIPEX3HAUYHBIX «CJIOB» MOKHO COCTaBUTh U3 KapTOUYEK B, €, Y, H, 0, C, T, b?

3agaua 2.

CKOIIBbKO CYIIECTBYET YeThIPEX3HAYHBIX YHCEI, Y KOTOPBIX BCe UG PHI HeueTHbIe?

3agaua 3.

Heckosbko cTpOK B KauecTBE CHMBOJIA CBOETO TOCYJapCTBa PEIIMIIN UCIIOIb30BaTh (yiar B BUIE
YEeThIpEX MO IBETYy: O€nblid, CUHMM, KpacHbIH, 3eieHbld. CKOJIBKO BCEro CTpaH MOIYT
UCIIOJIb30BaTh TAKYI0 CUMBOJIHUKY?

3agaua 4.

N3 mudp 1,2,3,5 cocraBmiim Bce BO3MOXKHBIC YEThIPEX3HAUHbBIE YKciia (0€3 MOBTOPEHUH ITUQD).
CKoJIbKO cpeay HUX TakuX umcell, koTopsle 6ombiue 2000, Ho meHbIe 50007

3amauya 5.

CKOJIBKO CyILECTBYET CIIOCOOOB 3aHATH 1-oe€, 2-0e, 3-€ MecTa Ha yeMiuoHare no ¢yrooiny, B
KOTOpPOM y4acTBYIOT 10 koman?

3agaua 6.

CKONpKMMH CIIOCOOAMH  MOKHO JENerHMpoBaThb TPOMX CTYAEHTOB Ha MEXIYHAPOIHYIO
KOH(EepeHLHIO U3 9 4JIeHOB Hay4yHOTro o01iecTBa?

IIpakTnyeckas padora Ne28 «PemieHne npakTUYeCKUX 3aJad C HCIOJIB30BAHMEM IIPABMII
IIEPECTAHOBKU U pa3MeIleHUs] KOMOMHATOPUKI

3amava 1. Y mamsl 2 si6s10ka 1 3 rpymmm. Kaxaplii 1eHs B TeUeHUE 5 THEH MOAPST OHA BBIAACT 1O
onHOMY (pyKTy. CKOIBKMMU CIOCOOAMHU 3TO MOKET OBITh ClIeTIaHO?

3anaua 2. [Ipennpustie MOXET IPEIOCTaBUTh pabOTy 10 OJIHOM CIIeUaIbHOCTU 4 KEHIIIMHAMU,
o Jpyroil - 6 MyxdumHam, IO TpeTbed - 3 paOOoTHHMKaM He3aBUCUMO OT moiyia. CKOJIbKMUMHU
Croco06aMy MOXKHO 3aIIOJIHUTh BAKaHTHBIE MECTA, €CIIM UMEIOTCS 14 NPEeTEeHAEHTOB: 6 KEHIIMH U
8 My>XuuH?

3amaua 3. B maccaxupckoMm moesne 9 BaroHoB. CKOJBKMMH CHOCOOAMU MOKHO paccaiauTh B
noesJie 4 4yenoBeKa, Py YCIOBUH, YTO BCE OHM JIOJDKHBI €XaTh B PA3JIMYHBIX BaroHax?

3anmaua 4. B rpynne 9 yenoek. CKOJIbKO MOXHO 00pa30oBaTh Pa3HBIX MOATPYIII MPH YCIOBUU,
YTO B NOJArPYINIY BXOJIUT HE MEHEe 2 4ellOBEK?

3anaua 5. I'pynny u3 20 cTyIeHTOB HYKHO pa3AeauTh Ha 3 Opurajsl, IpuyeM B IEPBYIO Opurany
JIOJKHBI BXOJUThH 3 4eJIoBeKa, BO BTOPYIO — 5 U B TpeTbio — 12. CKOJIBKUMH CIIOCOOAMU 3TO
MOJKHO CJI€NaTh.

3amaua 6. Jlns ydactusi B KOoMaHAe TpeHep orOupaer 5 ManpuukoB u3 10. CKoJIBKUMHU
croco0aMu OH MOXeET c(HOPMHUPOBATH KOMAHIy, €CIM 2 ONpPENeNCHHBIX MallbudKa JOJIKHBI
BOWTH B KOMaHAy?

IIpakTnyeckas paGora Ne29 «PemeHune mnpakTHUYECKMX 3aJad C MPUMEHEHUEM IIPaBHII
pa3MelleHHs U COYETaHUs»

3agaua 1.

B knacce 25 ydyeHukoB. CKOJIbKMMHM CHOCOOAMHM MOKHO M3 HUX BbIOpaTh 4 ydamuxcs Ui
nexypersa?

3amaua 2.
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CKOJIbKO BapHaHTOB TPEX3HAYHOTO IU(POBOTO KOJa CYIIECTBYET?

3amaua 3.

B xonrtekcte 2 OykBbl Oenoro mpera, 2 OykBbl CHHEro LBeTa MU 1 OykBa >KENTOro IIBETA.
CKOJIBKUMH CITOCO0aMK MOXHO BBIOpaTh 3 OYKBBI (ITOPSIOK BHIOOpA HE BayKeH)?

3agaua 4.

CKONpKMMHU cTIOCO0AMU MOKHO COCTAaBUTH OYKeT U3 7 LBETOB, €CIIM B BaIIeM pacrnopshKeHuH 15
1IBETOB?

3amauya 5.

CKOJNIBKUMH CIIOCOOAMH MOYXKHO COCTaBUTh CIUCOK U3 6 GUIBLMOB?

3amauya 6.

Ha xHmxHOM 1OJIKE BBHICTABIIEHBI 8§ KHUT Pa3IMYHbIX aBTOPOB. CKOJIIBKO CIIOCOOOB UMEETCS AJIs
PACCTaHOBKH 3TUX KHUT B Pa3IMYHOM IMOpsiiKe?

IIpakTuyeckasi padora Ne30 «Pemenue 3a1au KOMOMHATOPUKH, IpUMeHsiss OMHOM HproToHa 1
TpeyroyubHuK [Tackamns»

5 _|_.:;I."§ i
1.  CKoabKO YJIE€HOB pa3ioXeHUs OMHOMa (V3 +37) SIBJISIFOTCSI LIEJIBIMU Y ClIaMu?
) BTt el gl yd rpd ped ]
Boruucnts cymmy Cs +2C; +2°C; +2'CY +2°C5 +2°C.

3.  Haiitu anrebpamdeckyro cymMMmy KO3(QQUIUEHTOB MHOIOYJIEHa OTHOCUTENBHO X,

: 17
MOJIy4aeMOro B pa3joKeHUU OUHOMA (3x-4)".

IIpakTyeckas padora Ne31. «Pemenue 3a1a4 ¢ IPUMEHEHUEM CBOWCTB BEPOSITHOCTEN»
3aganue 1

B ypHe naxoautcsa 15 Oenbix, 5 kpacHbix U 10 ué€pubix mapos. Hayrang ussnekaercs 1 map,
HaWTH BEPOSITHOCTH TOTO, UYTO OH Oy/eT: a) OebIM, 0) KpaCHBIM, B) YEPHBIM.

3ananue 2

B wmarasun noctynuio 30 XOJNOAMIBHUKOB, MATh W3 KOTOPBIX HMMEIOT 3aBOJCKOHN nedeKT.
CrnyualiHpiM 00pa3oM BbIOMPAIOT OJUH XOJ0AWIbHUK. KakoBa BEpOATHOCTH TOTO, YTO OH OyneT
0e3 nedekra?

3aganue 3

Habupas Homep tenedona, aboHEHT 3a0bUT ABE MOCIASAHUE HMUQPHI, HO TTOMHHUT, YTO OJIHA U3
HUX — HOJIb, a Jpyras — Heud€rHas. HaliTu BEepOATHOCTH TOro, YTO OH HAOEpET NMpaBUIIBHBIN
HOMED.

3amanue 4

AOGOHEHT 3a0bl1 NMHUH-KOA K CBOEH CHM-KapTe, OJHAKO IOMHHUT, UYTO OH COJAEPXKHUT TpHU
«IATEPKM», a oAHa U3 LUpp — TO JIU «ceMEpKa», TO JH «BOocbMEpKay. KakoBa BeposTHOCTH
YCHEIIHOW aBTOPU3ALNU C IEPBOM MONBITKU?

3aganue 5

HaiiTi BeposITHOCTH TOrO, YTO IpHU OPOCAHHM JBYX HMIPaJbHBIX KOCTEH B CyMMeE BBINAJET: a)
AT OYKOB; 0) HE 00Jiee YETHIPEX OYKOB; B) OT 3 10 9 OUKOB BKIIIOUUTEIBHO.

3aganue 6

B mudt 20-3TaxkHoro gomMa Ha nepBoM 3Taxe 3aumuim 3 yenoBeka. M moexamu. Haiitu
BEPOATHOCTH TOTO, YTO: @) OHU BBIMIYT HA Pa3HBIX dTakax 0) ABOE BBIUIYT HA OJJHOM 3TaXke; B)
BCE BBIMJIYT Ha OJTHOM 3Taxe.

3aganue 7

KaxoBa BeposITHOCTb TOTO, YTO B UETHIPEX CIAHHBIX KapTax OyAeT OJMH Ty3 U OAUH KOPOJb?
3aganue 8

B smuxe naxomurcs 15 kadecTBeHHBIX W 5 OpakoBaHHBIX nerajneil. Haynauy usBiekaroTcs 2
netanu. HaliTm BeposATHOCTH TOro, 4ro: a) o0e Jgerand OyAyT KauyeCTBEHHBIMU;
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0) onHa AeTanb OyAeT KaueCTBEHHOM, a 0JJHa — OpaKOBaHHOIi; B) 00€ JeTanu OpakOBaHHBI.
3aganue 9

Urpoxky B nokep caaércsa 5 xkapt. HaliTu BEpOSATHOCTb TOTO, YTO OH IMOJIYYMT: a) Mapy JECATOK U
napy BajeToB; 0) denr (5 KapT ogHOU MacTH); B) Kape (4 KapThl oHOro HoMHHana). Kakyro u3
NEPEYUCIEHHBIX KOMOMHALIMM BEPOSITHEE BCETO OJYUUTh?

IIpakTyeckas padora Ne32 «Mepsl pazdpoca cirydyaliHOM BETUUMHbBI
3ananue 1 Haiftu mony, MenuaHy U cpeiHee 3HaUeHUE BBIOOPKU:

1. 13,10, 15, 18, 21, 22, 10, 16, 10

2. 7,8,2,5,6,9,5,6,2,1,3,8

X 5 6 1 9 12

M 3 1 4 2 1

3.

3amanue 2. Hailtu cpennee apudmernueckoe M MaTEMaTHYECKOE OXKUJAHUE 3HAYCHUH
CITy4YalHOM BEIMYUHBI X:

X 11 10 15 14 16 12 20

M 2 5 6 1 3 2 1

3ananue 3. Haiitu pasmax Qucnepcuro U CpeHee KBaApaTUYHOE OTKIIOHEHHE:
a)2,5,8,4,12,6,2,8,1

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

3ananue 4. Haiftu qucnepcuto u cpeHee KBaApaTUYHOE OTKIIOHEHHE:

X 0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTuyeckass padora Ne33. «PemieHne mNpakTHYECKHX 3a/ad Ha OOpaOOTKY YHCIOBBIX
JTAHHBIX)

3aoanue 1

Haitnem Marematnueckoe OXUIAHUE CIIy4YaWHOW BEJIMYMHBI X — YMCJIA CTAHJAPTHBIX AETanei

cpenu Tpex, oToOpaHHBIX U3 mapTuu B 10 neraneid, cpeau KOTopbix 2 6pakoBaHHBIX. COCTaBUM

psn pacnpenenenus st X. M3 yciioBus 3aiauu ciieqyer, 4To X MOXKET MPUHUMATh 3HaYeHud 1,

2,3.

3aoanue 2

3ajaH 3aKOH pacrpeaeaeHus AUCKPETHOM CilydalHOW BEJIMYUHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) matematuueckoe oxuaaHue;, 2) AUCHEPCHIO; 3) cCpelHee KBaApaTUueCKOe
OTKJIOHEHHE.

3aoanue 3

HaiiTu: a) marematndeckoe oxuaanue, 0) TMCIEPCUIo, B) CpeiHee KBAAPAaTUIECKOE OTKIOHEHHE
JUCKPETHOM CIIy4alHOM BeaW4MHBI X I10 U3BECTHOMY 3aKOHY €€ pacHpelesIeHMs, 3aJaHHOMY
TaOJINYHO:

X |18 4 6 5

3aoanue 4
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HenpepriBHas cinyuaiinas BenuuuHa X 3a1aHa MHTETpaJIbHON (PYHKIMEN pacrpeneneHus:

Onpux<O0,

F(x) ={x3mpu0<x<1,

1nopux > 1.
Haiitu: 1) muddepenumanbayro dynkmuo pacnpeneneHus f(x); 2) MaTeMaTHyeckoe
oxxunanne M(x); 3) mucnepcuro D(X).
3adanue 5
Pabounit obcnyxuBaeT Tpu craHka. M3BECTHO, YTO BEPOATHOCTH OecriepeOoiiHOM paboThl Ha
IPOTSKEHUM OJHOTO yaca Iociie HallaJIku paBHa AJs nepBoro cranka 0,9, Ui BToporo cTaHka —
0,8 u ansa Tperbero cranka — 0,7. HailTu BeposITHOCTBH TOTO, YTO 32 3TOT Yac JUIIb OAUH CTaHOK
OTKaXKeT B paboTe 1 MoTpedyeT BMeIIaTesIbcTBa paboyero.
3aoanue 6
BeposTHOCTB MOnaanus B Liejb P OTENbHOM BbicTpesne paBHa 0,6. Haiitu BeposTHOCTH TOTO,
4yTO yKcio nonaaanuii npu 600 BeicTpenax OyneT 3akitoueHo B npexaenax ot 330 no 375.

3aoanue 7

Haiitu: a) MmaremaTuueckoe oxugianue, 0) JUCIepcuto, B) CpeiHee KBaJpaTHYeCKOe OTKIOHEHHE
JUCKPETHOM CIIy4allHOM BeaW4MHBI X I10 U3BECTHOMY 3aKOHY €€ pacHpelesICHMs, 3aJaHHOMY
TaOJIMYHO:

X |18 4 6 5

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

IIpakTyeckas padora Ne34 «Apudmernyeckas ¥ reoOMETpUUECKasi IPOTPECCUSI
3ananwue 1. Jlana apudmerndeckas nporpeccus an : al = 10, d = 4. Haiitu a2, a4
3ananue 2. Haiitu cymmbl Sn 115 apudmMerndeckux nporpeccuii an, al =2, d=1,n=10
3aganue 3. Mexay uucinamu 7 ¥ 35 BCTaBbTE LIECTh TaKUX 4YHUCEN, 4YTOObI OHM BMECTE C
JAaHHBIMU YMCIIaMU 00pa30Baiu apu(PMETUUYECKYIO IIPOTPECCHIO.
3ananue 4. HaiiTu niepBblii WieH U pa3HOCTb apU(MeTHUECKOM POrpeccuu, eciu:
a,+a, =42 a,+a; =24
{am—aa =21 ) {az-aa =60
3ananue 5. Jlana apudmerndeckas nporpeccusi: —10; —5; 0; 5...; u3BecTHa cymMMa HEpPBHIX N
wieHoB Sn = 585. Haiitu n.
3ananwue 6. Jlana reomerpudeckas mporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8
3ananue 7. Jlana reomerpuueckas Mporpeccus ¢ MOJOXKUTEIbHBIMU wieHaMu bn . Haiitu b3,
b,-b,=6

ey |1 +Bp =16

3ananue 8. Haiitu nepBble ATh 4WIEHOB reOMETpUUECKOi porpeccuu bn : bl =4, q =2.

IIpakTnyeckas padora Ne35. «Cymma OeckOoHe4HO yObIBarollell reoMeTpu4ecKoin
MIPOTPECCUI

3aoanue 1

[IpencraBuTh B BUsie 0OBIKHOBEHHOM Jpoou yucio 0,(6).

3aoanue 2

Jana nocienoBarenbiocts C, = 5(—2)" . JIokakuTe, YTO 3Ta MOCIEI0BATEIBHOCTD SIBISETCS

r€OMETPUYECKON IPOrpecCreii.

3aoanue 3

Jlana reomerpudeckas nporpeccus b, = 2(—3)" 1. HaiianTe naThIi YWieH POrpeccuu.

3aoanue 4

Haiinute cyMMy MepBbIX BOCBbMH YJICHOB IPOTPECCUH.
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3aoanue 5

Haiinure cymmy OeckoHEUHOH reoMeTprudeckoi mporpeccun 8;2;0,5;...

3aoanue 6

Hana reomerpuueckas nporpeccus C, ¢ TOJOKUTEIbHBIMU YieHaMU, B KOTopoil Cs=24;Cs=96 .
a) Haitnure C;. 6) Onpenenute KOJIMYECTBO YJICHOB MPOTPECCHH, HaYMHAsI C MEPBOr0, CyMMa
KOTOpPBIX paBHa 45.

3aoanue 6

CyMMa OGeckoHeuHO yOBIBaroOIIel reoMeTpruieckoil mporpeccuu pasHa 150. Haiitu by, ecu q =
1/3

3aoanue 7

CymMma 4iIeHOB 0€CKOHEYHON IreOMETpPUYECKOW MpOrpeccHu b, B TpH pasza OOJbIIe ee MePBOro
uiiena. Haiinure otHOIIeHue by/by.

IIpakTnueckas padora Ne36 «llcrosnb3oBaHME MPOrpeCcCUU AJsl PELIEHMs] peallbHbIX 3ajay
MPUKIATHOTO XapaKTepa

3agaqa o genenmm xaeda. Cro amep xiaeda pasmenHTs MeXKIY I[IATHH JEOIEMH T4K, IT00Hl BTOPOH
MOTVEHT Ha CTOARKO e DOIBINE MEPROTo, HA CKOMLEO TPETHE MOTVEHT OOLIIE ETOPOTO, YeTBEpTEIR
OOIBINE TPETRETO H IATEIA DONEBINE 9eTEepTOro. KpoMe TOro, JEOE MepEEIX JIOLEHEL IOIVIHTE B 7 pas
MEeHBIIIE TPEX OCTANEHER. CKOIBKO HY:KHO JaTh KakZoMy?

Pemenmne:

QOuepnamo, ronHuecTEa x1e0a, NOMVEEHHEIE VHACTHHEAMH pazdela, COCTABISIOT EBOIPACTAIOIIVIO
apabMeTHIeCKyO Iporpeccrro. [IycTe nepesiii ee 4wieH X, pazHOCTs V. Torga

D04 IEPBOTO X, AOIA BTOPOTO X T ¥, ZOMA TpeThero X + 2y, 4014 9eTBeproro x + 3y, 40714 maToro x +
4.

Ha ocHopanny yoI0BHE 240890 COCTARTASM CASTVIONIHE IBA VPARHEHHS:

X+ (8 49) (£ 2) (¥ 3) + (x4 49) = 100,

Tl 4(x 4)] = (x4 24) 4 (x + 3y) + (x +4y).

[locae }TII}OTI[E'HHITI CHCTEMA IIPHHHMACT EHT

{x + 2y = 20, I
11x = 2y. Pemms 3Ty cHCTeMYy, IOTYyIaeM X= 3,V =6 . JHATHT, X1eD JOTHeH OLITh pasgelcH Ha
z 5 1 1
= f0 e BOEet
CAeIVIOMTHE 9acTH™ 3, - 6, 20, 7" s 383,

Ve e JIpeprem Erunre 2Ha1H He TOMRRD

\‘M apHbMeTHISCKYVED, HO H

Y ; TeOMETPHYUECKVED IOporpeccHiy.  Bot
o

- - et _ )

J-‘in_:‘?-m. - T e T HATIpHMED, 3ajgada HI [OAaOHpPYVCA
o T e .

Paiigga: «VY ceMH IHIT 0 CEMH KOINEK;
Ea¥Oad KOINKA CBREJAcT II0o CEeMH }fI:\I]]IEfI_. KR O4ad MBIINE CBREIAET IO CEMH HEOMIOCREE, HE EaEIOTO
EXTI0CAa MOMET BRIDACTH IO CEMEB MEPD AYIMECHA. Kax pemmrs 9Hcaa 3T0r0 PAOa H HX C}-‘lﬂfa?n

Pewenwne:vucnai, 49, 343, 2401, 16807, 117649 npedcTaBnAlT reoMeTpryeckyld nporpeccuio,
nepebid Yned by= 7 W 3HaMeHaTeNbs Nporpeccld g=7. Torga, ucnonbsya GopMyny n-ro 4neda

nporpecclnby= t}1q”'1, Haxodwm bg= 7 781= 7 7%= 75= 117649.M0 dopMyne cyMmMbl N - NEPELIX

YNeHoB reoMeTpUYeckoit nporpeccui:Sy=(b1(q"-1)1(g-1), HaxoAMMSg =
B_. e po.r

7(7°-1) _ 7((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).

IIpakTnueckas padora Ned7. «IlpumeHeHnue TaOnMIBI POU3BOJHBIX 3JIEMEHTApPHbIX

byHKIIHI
3adanue BprauCINTb, NIPOU3BOAHYIO (PYHKIIUU:

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)*

=0 0 N LR W~

IIpakTuyeckasi pad6ora Ne38 «CBsi3b MPOM3BOIHON U TPOMEKYTKOB BO3pACTAHUS U yOBIBAHUS
((0)7250:900707 3

3amanue 1. Ha pucynke n3o0paxeHn rpaduk GpyHkuuu ¥ = f(#), onpeneneHHON Ha HHTepBaye ( —
0,5:;4,3).Onpenenure KOTMIECTBO LENBIX TOUYEK (Y KOTOPBIX KOOPAMHATA — I[EJI0€ YUCIO), B
KOTOPBIX MPOU3BOAHAS (PYHKLINHU MOJIOKUTENbHA, OTpUIIATENIbHA. (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

3aganue 2. Ha pucynke nzobOpaxen rpaduk dyHkuu ¥ = f(z) onpeaeneHHoi Ha uaTepBaie (— 0
, 5 ;4 , 1). Onpenenute KOJIMYECTBO LEIBIX TOYEK, B KOTOPBIX MPOU3BOAHAA (YHKIUU
OTpHULIATEIbHA.

3amanne 3. Ha pucynke wu3obOpaxen rpaduk v=/(z)— mnpousBogHOW GyHKIUHM ¥ = flz),
onpeneneHHoi Ha unrepsaie (— 0, 6 ; 4, 8 ) . Halinure mpoMexxyTku BO3pacTaHusi PyHKIIUU
y=1flz) B oTBeTe yKaXUT€ MPOU3BEICHUE IEJbIX TOUYEK, BXOMSIIUX B ATU IMPOMEXKYTKH.

IIpakTnyeckass padora Ne39. «llpoBeneHue ¢ NOMOIIBIO MTPOUIBOJHONW HMCCIEAOBAHUS
byHKIUN

3aoanue 1

C nomomuibto NpoU3BOJHON HaWAMTE MPOMEXYTKU Bo3pacTaHus U yOwbiBaHus ynkuuu: f(x) =
2x” - 3x% — 36x + 40.

3aoanue 2

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

3aoanue 3

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

3aoanue 4

C nomoupl0 NpPOU3BOAHON HalAWTE NMPOMEXYTKM BO3pacTaHus U yObIBaHus (QyHKUuM: f(X)
=x* - 8x*+3.

3aoanue 5

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

3aoanue 6

Haiiure HaunGolbluee 1 HauMeHbLIee 3HaveHns GyHkuun f(x) = 2x° + 3x° — 36X Ha oTpe3ke [-
2;1].

3aoanue 7

C nomouipr0 NpoU3BOAHON HaMAWTE MPOMEXKYTKM BO3pacTaHus M yObiBaHus ¢QyHkuuu: f(x) =
2x” — 15x” + 36x.

3aoanue 8

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

3aoanue 9

Haiiure Hanboblee U HanMeHblee 3HadeHust GpyHkuun f(x) = x* — 2x* + 3 Ha mpoMexyTKe [-
4;3].

IIpakTnyeckas padora Ne4( «HauOospliee 1 HauMeHblIee 3HAUEHUE PYHKIUI
3aoanue 1

Jns dyHkuuit, rpa@ kU KOTOPBIX H300paKeHbI HA PUCYHKE, a-T HalJuTe:
1) ToukM MakcUMyMa U MMHMUMYMa (YHKIIMH; 2) 3KCTPEMYMbI () yHKIUH.
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B) r)
3adanue 2
Hageptute 3cku3 rpapuka GpyHKIuu

D) X =3, X =4, f(=3) =5, f(4) =-5;2) x5, =5, X0, =2, f(=5) =1, f(2) =6
3) f—uemnas,x_ . =-3,x_. =0, f(-3)=4, f(0)=0;

4) f —neuemnas, x_, =2,x.. =5, f(2)=3, f(5)=-4.
3aoanue 3
HaiiguTe Toukn MakcuMyMa U MEHAMYMa (YHKITUH €€ MAKCUMYMBbI 1 MUHUMYMBI
Dy=-x>+6x-8;2) y:i; 3) y:i—l;
x—2 x+1
4) yz—(x+3)5 ,5) y=3sinx—1;6)y=1+2fgx.
3aoanue 4

Haiiaute Touku skcTpemMyMa QyHKIIUU M SKCTPEMYMBI () yHKIHH
)y =;2+1; 2) y=4|x|—x2; 3) y=cos(x+£j; 4) y =1—sin(x—£j.
(x-2) 4 3

3aoanue 5
JIoKaXHTE CIIEYIOIINE YTBEPKICHHUS:

1) eciu f — derHas QyHKUMA, x, - TOYKAa MAaKCUMyMa, TO — x, SBISETCS TOYKOH
MaKCHMYyMa,
2) 2) ecnu f — HedyerHass (yHKUMS HA HOPOMEXKYTKE, x, - TOYKA MUHMMYyMa, TO — X,

SIBISIETCS TOUKOM MaKCHuMyMa.

IIpakTuyeckasi pa6ora Ne41 «BTopas mpou3BogHast 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 padora Ne42 «BrimykiocTs rpaduka GyHKIIMH, TOUYKH ITEpErndar
3ananue 1. Halitu Touku nepern6a 1 MHTEPBaJIbI BBITYKJIOCTH U BMATUHBI IPaQUKOB QyHKIUH.

—1-3fr_ay
y=2x"—xt+365%-100. ¥ =zt -4z 181 +2x-1. ¥ =1 (x 4) :
3aganue 2. Haiitu TOoukM mnepernb6a M MHTEpBajbl BBINYKIOCTH M BMSITHHBI TI'padUKOB
_ 4 3 2
3ananue 3. Haiitu Touku neperuda v MHTEPBAJIbl BBIIYKJIOCTH U BMATUHBI IpadUKOB (pyHKLIMH

y= 1—,3||(x—4)5.

IpakTuyeckasi padora Ne43 «[IpuMeHEeHNE MPOU3BOIHON K MOCTPOCHHIO TPaGUKOB (HYHKIIHI»
3aoanue 1

C moMoIp0 MPOU3BOJIHON HAWAMTE MPOMEXKYTKH BO3pacTaHus W yObiBaHus QyHkmuu: f(x) =
2x° — 3x” — 36x + 40.

3aoanue 2

Uccnenyiite pynkuuto u nocrpoiire e€ rpapux: f(x) = -0,5x> + 2x + 6.

3aoanue 3

Haiinure nHanbomnpinee 1 HauMeHsblee 3HaueHus GpyHkuun f(x) = x'—8x*+5Ha MPOMEXYTKE |-
3;2].

3aoanue 4

C nomoupl0 NpPOU3BOAHON HalAWTE NMPOMEXYTKM BO3pacTaHus U yObIBaHus QyHKUuM: f(X)
=x* - 8x*+3.

3aoanue 5

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

3aoanue 6
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Haiinute nanbosbiiee 1 HauMeHblee 3HaueHus Qynkiuu f(x) = 2x% + 3x* — 36x Ha oTpe3ke |[-
2;1].

3aoanue 7

C moMomipi0 MPOU3BOAHONM HAaWIUTE MPOMEKYTKH BO3pacTaHusi U yObIBaHuWs GyHKUIMH: f(X) =
2x° — 15x% + 36x.

3aoanue 8

Uccnenyiite pynkuuto u nocrpoiire eé€ rpapux: f(x) = x>+ 3x + 4.

3aoanue 9

Haiinute nHanbonpiee 1 HauMeHsblee 3HaueHus GpyHkuun f(x) = x*—2x*+3 na MPOMEXYTKE |-
4;3].

IIpakTuyeckasi padora Ned4 «lcronb30BaHHE T'€OMETPUUYECKOTO U (DU3UYECKOTO CMBICIIA
MPOU3BOIHOM ISl pEILICHUS 33729
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. HaliTm KMHETHYECKYH0 DSHEPrUI0 Teja, KOTOPOE JBHUIKETCS NPSIMOJHMHEMHO 11O
3aKOHY S=l-1=1" (5 — W3MepseTcs B MeTpax, a | — B cekyHax), yepes 10 c. mocie Hauana
nBIKeHHnA. Macca Tejia COCTaBIISIET S KT.

Ne2. B ToHKOM HEOJHOPOIHOM CTEpP)KHE JUTMHOM 25 ¢M., Macca KOTOporo (B I') pacrpeaeneHa mo

sakony MF= 21-=3 , Tae I JUIMHA CTEp)KHS, OTCUUTHIBAIOIIASACA OT €ro Hauajna, HaWTu
JUHEHWHYIO TIJIOTHOCTD B TOUKE:

1) OTCTOSIIIEH OT Hayaja CTEPKHS Ha 3 CM.;

2) B KOHIIE CTEPKHSI.

Ne3. KommuectBo QJICKTPHUUICCTBA, IMTPOTCKAIOIICC YC€PE3 IMPOBOJHUK, HAYNHAA C MOMCHTA t=20 c

=3-—:

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

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

.1.'[r|=5r:—3r—12 YT r
3aKOHY R — MepeMeIleHUe B CAaHTHUMETpPAaX, ' — BpeMsl B CEKyHJax), Oyner

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.

IIpakTnueckas padora Ne46. «Brruncienue nepBoodpazHoi A QyHKIUN

3aoanue
Haiinure nepBooOpasnyto

1. f(x)=6x—9+3x° _3

Jx
2. f(x)=5cos(4x—2)+5x
3
3 J@)= 4sin” (5-2x)
2 4

* f(X):\/4x+3 x°
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3
f(x)—m

f(x) =56 + 457
f=2ss

9]

>

~

8. f(.X)—z—_s 4

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

IIpakTuyeckasi pabora Ne47 «PemieHne 3a71a4 Ha CBsI3b IEPBOOOPA3HON U €€ TPOU3BOIHOM
3aoanue
Haiinure mepBooOpasHyto

f(x):6x—9+3xs—i

. Vx

e JS(x)=5cos( 4x—-2)+5x

3
* f(x)_4sin2(5—2x)
2 4
R
3
. f(x)—m

o f(x)=5"" +4x
° f(X) = i +5°
X

3
i f(x)—m—4

o S(x)=3"" et

IpakTnyeckas padora Ned8. «[IpumeHenue uHTErpana ajsi BbIYUCICHUS TIIOIIAAC»

3aoanue 1

Haiitu niomanaes Gurypel, orpaHM4eHHON rpagukamMu QyHKIUN y=2X,y=3X " npsamoi x=1.
3aoanue 2

Haiitu mmomans Qurypsl, orpaHudeHHOW rpadukamMu (QYHKIUH y=sinX, Yy=COSX U
npsimbiMu X=0,x=1/2.

3aoanue 3

®durypa orpanndena rpadgukamu GyHKIuK y = 3 — +/x u npameivu x=1,y=0. TIpsaimas y=4 gemut
¢burypy Ha nBe yactu. PaBHbI i ux miomaan?

3aoanue 4

Haiitu mnnomanps ¢urypsl, orpaHmdeHHoil rpadgukoM GyHKIUM y=Xx2+2X, KacaTelbHOU K
rpaduky B Touke ¢ abcuuccoit x0=1 u ocpto OY.

IIpakTnyeckas paGora Ned9 «IIpumeHeHue wuHTErpana uis BBIYUCIEHUS (PU3MUECKUX
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BCJIMYHH)

— 2 _ .
v=1"—1+3 Hajitu ypaBuenue

|}=3M.

1. CkopocTh ABM)KEHUS Tella 3aJjaHa ypaBHEHUEM

“ 5
JIBIDKCHUSI, €CJTU B HAYAJIBHBI MOMEHT BpEMEHHU
2. HaiiTu ypaBHeHUE ABUKEHUS TOYKH, €CJIM K MOMEHTY Havajia OTCYeTa OHa MPoIiia
sp=4m =t
myTh 0 , 4 er0 CKOPOCTb 3aJ1aHa ypaBHeHueM ¥ = b 6t + 7.
3. CKopoCTb ABMKEHUS TeJa MPONOPIMOHATbHA KBaIpaTy BpeMeHu. Haiitu ypaBHeHHE
JBUKEHHUS TEJa, €CJIM U3BECTHO, UTO 32 3 ¢ OHO mpouuio 18 M.

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

M/c. HaliTu myTb,
— 2z
5. CKOpOCTb IBMKEHUS TEJla U3MEHSETCS 110 3aKOHY v(t) =(Bt* +t+ 1)
IIPOMJCHHBIN TEJIOM 3a 4 C OT Havana JBUKCHUS.
6. Haiitu nyts npoiineHHsli TenoM 3a 10-10 ceKyHy, 3Has, 4YTO YTO CKOPOCTb €r0
v=1t24+4t -2

M/c. HaliTu myTb,

MPSIMOJIMHEHHOTO IBMYKCHUS BhIpaykaeTcs hopmyIion Mm/c.
7. HaiiTu myTh, IPOMACHHBIA TOYKOW OT Hayaja ABUKEHUS 0 €€ OCTAHOBKH, €CIIU

CKOPOCTB €€ IPSAMOIMHEHHOT0 IBUKEHHS H3MEHSAETCA 110 3aKOHY © — (15¢—5¢%)

Kakyro paboty coBepiaer cuiia B 8 H npu pacTsbkeHnn npykuHbsl Ha 6 cm?

9. Cuna B 40 H pacrarusaet npyxuny Ha 0,04 M. Kakyro paboTy HaJjo COBEPLINTE, YTOObI
pactsHyTh nipyxkuny Ha 0,02 m?

10. Berunciuth cuily 1aBieHUs BOJbI HA BEPTUKAIbHYIO MPSAMOYTOJIbHYIO MJIACTHHKY,
ocHoBaHue K0Topoil 30 M, a BeicoTa 10 M, IpruyeM BepXHUI KOHEIl JIACTUHKU COBIAaeT
C YPOBHEM BOJIbI.

11. BbrunucnuTh cuily AaBJICHHs BOABI HA OJJHY U3 CTEHOK aKkBapuyMa, UMeroliero uimny 30
cM u BbIcoTy 20 cMm.

m/c.

S

IIpakTyeckas padora NeS0 «[IpuMeHeHne NpoU3BOAHON U UHTErpaja K peLICHUIO
IPAaKTUYECKHX 3a/1a49»

Brruncnute miuomaabs KpUBOJIMHEHHBIX GUTyp

Y y-fix "

S = ]:f(x)dx

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

IpakTnyeckas padora Ne51 «Meto pas3yioKeHUs] HA MHOKUTEIIN

3aoanue 1
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Peuuts ypasnenne Vx2 — 5x + 1 = vVx — 4

3aoanue 2

Pemuts ypasnenne x* — 5x3 + 8x2 —5x+1 =10
3aoanue 3

Pewnts ypaBuenune 9 — 4+ 3* +3 =0

3aoanue 4

Pemuts ypaBaenue sin2x = 0
IIpakTnyeckas padora Ne52 «MetoJ BBeJileHUS] HOBOM MTEPEMEHHOM ISl pEILICHUS] YPaBHEHUII»

Pemure YpaBHCHUSA, CUCTEMY ypaBHCHI/Iﬁ MCTOAOM BBCICHUA

5 3 __, HOBOW IEPEMEHHOM.
3x—y x-—3y

Hecnoxxno 3ametuth B 000MX  YpPaBHEHHUSAX  CHCTEMBI
OJIMHAKOBBIE BbhIpaxeHus. [0AToMy nepBbIM 1€CTBHEM BBOAUM HOBBIE

IIEPEMEHHBIE:
[Tonyuena 5 1 , [poCTerIas JIMHEHHas CUCTeMa,
—a =
KOTOPYIO MOXEM PELIUTh 3x—y  x—3y JO0BIM U3 paHee PacCMOTPEHHBIX
croco6oB.  Pemmm ¢ IIOMOILBK0  METOJIa IOJICTAHOBKH.
BopasuM a B IepsoM CPMONHACM 3ameHy: YPAaBHEHMH M IOJCTABUM BO BTOPOE:
5 3 _
3x—y x—Ey_ {a+3b=—2
15 2 _, Bata=1
{a+3b——2 —y x—3y
3at+2b=1

(_}{a=—3b—2€

—-7b =7

TCHCPB H€O6XOILI/IMO BCPHYTHCA K UCXOAHBIM INICPCMCHHBIM!

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
Xx—3y=—1 x=3y—1 x=3y—1 x=3y—1 x=3y—1
o y=1 H{le
x=3—1 x=2
Otser: (2;1)

BaﬂaHI/Ie 2. Pemuts CUCTCMY MCTOAOM BBCACHU S HOBBIX IICPCMCHHBIX:

73



{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 «PenieHue HepaBEeHCTB C OJIHON MEPEMEHHON»
PaccmoTrpum pemienue B o01iem Bue: fx) > g(x) (1).

*0 yaspiBaeTCA YACTHBIM pelieHueM, eciiu flxg) > g(xg ].

MHOXECTBO BCEX YACTHBIX PEIIEHUH €eCTh 00Iee penieHue (WId MPOCTO PEIICHHE)
HEPaBEHCTBA. PelnTh HEpaBEeHCTBO — 3HAUUT HANTH ero odlee pelieHue.

PaccMoTpuM OTIIMYKSI HEPABEHCTB OT YpaBHEHUI:
1. HVmeer OecKOHEYHOE MHOXKECTBO pEIICHUH (KakK MpaBHIIO).
2.  HeBo3MoskHa MpoBepKa MOJACTAHOBKON B HCXOJHOE HEPABEHCTRO.

HOSTOMy HEpaBCHCTBA MOXHO p€IIaTh TOJIBKO PaBHOCUJIIbBHBIMHA Hp606p330BaHI/IHMI/IZ
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flx)=glx)...=(2) ...xEX

Pemenue HCPAaBCHCTBA 3aKJIIOYaCTCA B 3aMCHC MCXOJHOI'O HEPpABCHCTBA Oonee IMPOCTbIM, HO
PaBHOCHUJIIbHBIM HCPABCHCTBOM.

Onpeodenenue 1.

HepaBeHnctBa flx) = g(x) (1) m p(x) > k(x) (2) HaA3BIBAIOTCS PABHOCWJIBHBIMH, €CIH HMX
pelIeHus COBIAIAt0T. 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

MHoxecTBa pCIHCHI/Iﬁ COBIIAJAroT. 3HaA4UT:

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

Omnpenenenve 2. Ecnam peuieHne HepaBeHCTBA fla) = g(x) (1) comepxuTcsi B pelIeHUU

HEpaBEHCTBA p(x) > k() (2), To HepaBeHCTBO (2) ecThb caeAcTBUE HepaBeHcTBa (1).
FG) > g(®) = p(x) > k(x)
PaccMoTpuM HEKOTOpPBIE U3 PABHOCUIIBHBIX NPEe0Opa3oBaHMi:

| F0) > g(x) & flx) —g(x) > 0

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

3 @@ > a2 S £(x) > g(x)

4 @ > a9 @ 5 £x) < ()

5 FO) > 9(x) 8 F() *h(x) > 9(x) * A(x)

6 F) > 9(0) == F(x) * h(x) < g(0) * h(x)

PaccmoTpuM nprMepsl, B KOTOPBIX MOYXHO JJOITYCTUTh TUIIOBBIE OILIMOKU:
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[pumep 2

Ho|=
14
=

«Pewenuer:
x#+0
—#x=1=%x
x=1
1
— YaCTHBIC PEIICHHMS)

=
«Omeemy: * =

x.
Hpo6neMa B YMHO>XCHHHU Ha OH Mor OBITH U OTPULATCIBHBIM, U IMOJIOKHUTCIIbHBIM. Hano
MCHAATDH 3HAK.

X
HpaBI/IHOI B HCPABCHCTBAX HECJIB3s YMHOKATh Ha , CCJIM €0 3HAK HC U3BCCTCH.

1
_ = 1
2.%
Pewenue:
1
—*xx =1=%x
x

x=1

Omeem: * — 1(66pHO)
IIpaBunbHOE pelieHue:

3.

| =

]

<1 {1£x
= = x
x =0

T

] ] ol

Puc. 1. MnmocTtpanus k npumepy 1
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S

Puc. 2. Unmoctpauust k npumepy 2

Omgem,x{ﬂmnxz 1

IIpakTyeckas padora NeS4 «Cuctembl ypaBHeHUNH. MeTo OACTaHOBKU

PaccmoTpuM cucteMbl ABYX YpaBHEHUH C JByMsI HEM3BECTHBIMU (1) U Tpex ypaBHEHUH ¢ Tpems
HEU3BECTHBIMHU (2).

{P(x,yﬂ== 0 (1)

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

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

3)1605 P, q U T — HCKOTOPBIC BBIPAXKCHUA, 3aBUCAIIIUC OT TpOfIKPI MNEPEMCHHBIX X, Y U Z.

_
YactHeiM pemieHueM cuctembl | HaspiBaeTcs mapa uucen (&% F“‘) Takas, NMPHA INOACTAHOBKE
KOTOpPOM B YPaBHEHUSI CUCTEMBI MIOJIYYUM BEPHBIE PABEHCTBA.

i Xoi¥oi Z
YacTHbIM PCUHICHUEM CHUCTCMbI 2 Ha3bIBaeTCs TPOUKaA YUCECII (

KOTOpOﬁ B YPaBHCHU CUCTCMBI ITOJTYYHUM BCPHBIC PaBCHCTBA.

¥) Takasi, Mpu MOJCTAaHOBKE

Pemuth cucreMy ypaBHEHMI 03HAaYaeT HAWTH MHOXKECTBO BCEX €€ PEeLIeHUH.

YroObl HAaWTH MHOXECTBO BCEX pELIEHUI CHUCTEMBI, JIydllle BCEro IOJb30BaThCS
OKBHBAJICHTHBIMUA WJIH DPAaBHOCWIBHBIMU TPe0oOpa3oBaHUSIMU, TO €CTh TAKUMH, KOTOpPHIC HE
HCKaXXalOT MHOXECTBO pemieHud. B pesynbrare Takux mpeoOpa3oBaHU MBI MOJIydaeM

PaBHOCHUJIBHBIC CUCTEMBI, TO €CTh UMCIOIIUEC OAHO U TO K€ MHOXKXCCTBO pCH_ICHI/Iﬁ

Takum 00pa3om, npolecc peleHust CHCTEMbI CBOJUTCS K IIOCTEIIEHHOMY IEPEX01y OT 3aJJaHHOU
CJIO’KHOM CHUCTEMBI K Bce OoJiee MPOCTOM U Tak 10 TeX MOp, MOKa HE MOIy4YUM OTBET.

Metonabl PCHICHUA CUCTEM C ITIOMOIIbIO 9KBUBAJICHTHBIX Hp€06p330BaHHﬁi
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-MCTO/J IIOACTaHOBKH,
-MCTO aﬂre6palflq€CKOFO CJIOKCHUA,

-METO/]l BBE/ICHUSI HOBBIX IEPEMEHHBIX;
2. CyTp MEeTO1a IOACTAHOBKH

[ToBTOpHM MeTOA MOACTaHOBKU. HamoMHHMM CyTh AaHHOTO MeToja. Mpbl paccmarpuBaeM
33/IaHHYI0 CHUCTeMY BUJa | M 3ameuyaeM, 4YTO B OJHOM M3 ypaBHEHHH, IyCThb BO BTOPOM, JIETKO
BBIPA3HUTh OJIHY MIEPEMEHHYIO Uepe3 APYTrylo, MyCTh Y 4epes X:

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

HonyquHoe BBIPAXKCHUC MOACTABJIACM 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 II€pBOE) TOJIBKO
OTHOCHUTEIIFHO X. peIIaeM 3TO ypaBHEHWE, HAXOJWUM BCE 3HAYCHHS X, IOJCTaBIsIEM WX B
BBIPAXKCHHE JUISl Y M HAXOJIUM COOTBETCTBYIOIINE 3HAYCHHUS Y.

3. Pemenue npuMepoB

[Ipumep 1 — pemth cucTeMy METOIOM MOJCTAHOBKHU:

{x+y= 1
xy=—2

B nanHoM ciydae yao0HO U3 IepBOro YpaBHEHHUS BBIPA3UTh Y:

x+ty=1 {],r=1—x
{X}i’=—2 = xy=—2

[ToxcraBuM Moay4eHHOE BBIPAXKEHNUE BO BTOPOE YPAaBHEHUE:

{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

Haxogum COOTBCTCTBYIOIIUC 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 METOJIOM MOJCTAHOBKHU:
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{x— yv=2
2737 = 24

B nanHoM ciyyae yao0HO U3 IEPBOrO YpaBHEHUSI BBIPA3UTh X:

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

[ToacTaBuM moy4eHHOE BBIpAXXEHUE BO BTOPOE ypaBHEHHE:

= = = = 2 =
{x r}?—i—E(_}{xﬂ y+2 e{ X Pyr+2 (_}{ X :f+_ (_}{x 3:F+2
2%3¥ =24 (2v*23v =24 l4=2"3v =24 (4+(2=3)"=24 l4=6"=24

6 =& }:r=1

HaXOHI/IM COOTBCTCTBYIOIICC 3HAUCHUC X!

{x=y+2<_>{x=1+2<_}g=3

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

B cnenyromieit cucreme BaxHO oOparuTh BHUMaHue Ha OJ13.
[Ipumep 3 — pelIuTh CUCTEMY METOJIOM MOJICTAHOBKH:

{lng},ﬂ (x+3)=1
x?—-3y=1

VYkaxem OJ[3 1151 mepBOro ypaBHEHHUS:
Xx+3>=0 > —3
E-I— 2706 E > -2
+2%1 = -1
[Ipu cobmonenun OJ13 nepoe ypaBHEHHE MOXKHO ITPEOOPa30BATh:
(v+2)l=x+3oy+2=x+3

Nmeem cucremy:

{F+2=x+3
x* —3y=1

B nanHoM ciyyae yao0HO U3 IEPBOro YpaBHEHUsI BHIPA3UTh Y:

{y+2=x+3 {y=x—|—1
>

x2—3y=1 x2—3y=1
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[ToacTaBuM moy4eHHOE BRIpAXXEHUE 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 cooTBETCTBYIOIINE 3HAYEHUS Y:
{y=x—|—1 {y=4:-|—1 {y=5
x=4 x=4 x=4
{y=x—|—1 - {y=—1+1H {y=ﬂ
CgepuBmiuck ¢ OJ13, BEITUCHIBAEM OTBET. Otser: (5;4), (-1;0)
[Ipumep 4 — pemuTh CUCTEMY METOJIOM IOJICTAHOBKHU:
Xt+y=1m
cosx —cosy =1
B nanHoM ciydae yao0HO U3 IIEpBOro YpaBHEHHUS BBHIPA3UTh Y:
{ Xty=m { YV=T—X
o
cosx —cosy =1 cosx—cosy =1
[ToxcTraBuM Moay4eHHOE BBIPAXKEHNUE BO BTOPOE YPAaBHEHUE:
y=m—x y=m—x V=T—2x V=T —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
Haxoanm cooTBETCTBYIOIINE 3HAYEHUS 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 = 2mn
Ortgert: (3 3

T &
—;+E?m:?—2?m

) (

82



O6parum BHUMaHHE, YTO N 371€Ch MPOOETraeT BCE IEIOYUCICHHBIC 3HAUCHHS

[Ipumep 5 — pemuTh CUCTEMY METOIOM IOACTAHOBKU:

{ log z(y—x) = 4
3*4+2=3"2=171

PaccmoTpum nepBoe ypaBHEHHE:

4
y—x=v2 =4>0 ~OJI3 cobmoaeHo
T[Tony4uan paBHOCHIBHYIO CHCTEMY:

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

B nanHoM ciyyae yao0HO U3 IEPBOro YpaBHEHUSI BHIPA3UTH Y:

{ y—x=4 { y=x+4
F+2x3 =171 F42x3 =171

IToacTaBum IMMOJIYYCHHOC BbIPAKCHUE 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

HaXOHI/IM COOTBCTCTBYIOIIIMEC 3HAUYCHUSA Y:

prasteprattep:

Otser: (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:-:—3.-—5=0 {X—y=5 {42{—5}':—2
4) 2x+yvy—7=0 5) +F=6 6) 3x+2y=-13
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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;

IpakTnyeckas padora Ne56 «Cucrembl ypaBHeHU. MeTO/T BBEJIEHUSI 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. «IIpuMeHeHue MaTeMaTHYECKUX METOJOB JJIs pELIEHUs
COJIep KATENbHBIX 3a7au»

1. Benocunenuct Ha mnporskeHuu nepBbix 20 KM exan co cKopocThio 20 KM/y,
cinenyromue 15 km - 10 km/4, a mocnenuue 30 kM - co ckopocThio 10 kM/4. Heobxoaumo HaiiTh
CPEIHIOI0 CKOPOCTh ABM)KEHUS BEJIOCUIIEUCTA.

2. B cy000Ty akuMM NOAHSJIMCH B IIEHE HAa HEU3BECTHOE YMCJIO IMPOLEHTOB, OJHAKO BO
BTOPHUK Ha TaKO€ K€ YMCIIO IMPOLIEHTOB OT HOBOM CyMMbl OHM HojeuieBenu. B pesynbrare
TAaKOro CKayka LieH, OHM cTainu Ha 4% pemenne. Heo0xoauMo y3HaTh MPOLEHT, Ha KOTOPBIil
aKIM¥ YBEITUYUIN CTOUMOCTH B CyOOOTY.

3.  HHrepHer-npoBaiifiep (KOMIaHMs, OKa3blBaIOLIasl YCIYrd MO MHOJKIIOUEHHIO K CETH
WHTepHer) npeuiaraet Tpu TapuHBIX IJ1aHA.

Tapuuurii AOGoHEeHTCcKas 1iaTa ITnara 3a Tpadux
[1aH
[Tnan «0» Her 2,5 py6.3a 1 MO
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600 py6. 3a 500 M6 tpaduka
B MECSII]

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

850 py6. 3a 800 MO Tpaduka
B MECSII]

[Tnan «800» 1,5 py6. 3a 1 M0 cBepx 800 M6

ITonp30Barens mIaHUpyeT, uTo ero Tpaduk coctaBut 600 MO u, ucxoas u3 3Toro, BLIOUpAET
HauOosee aeueBblii TapudHbli miaH. Ckoibko pyOsiel NOJKEH 3aljaTUTh I0JIb30BaTelb 3
Mecsi1], €cIM ero Tpapuk AeiicTBurensHo Oynet paseH 600 M6?

4.  PemeHo koMHatTy ( BKJIOYas MOTOJOK) OKJIEUTh 000sMH. OO0U MOKYNaroTCs ¢ 3aracoM
20% ot oxneuBaeMoil miomaau. CtoumMocTh 000eB ykazaHa B Tabmune. [loTomok perneHo
OKJIEUTH O€JILIMU 000SIMHU, CTEHBI - 3€JICHBIMH.

[Hupuna nBepu komHatel paBHa 0,8 M, BeicoTa - 2 M. Illupuna okna - 1,5 M, BbicoTa - 1 M.
Ckonbko pyOsei Hafo 3amIaTUTh 32 000U, €CIIM 3CKU3 KOMHATHI ITPEICTABICH 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

IpakTnyeckas padora Ne58 «lIpsmoyronbHbIN Mapaienenunen

[ToBepxHOCTh, cOCTaBlieHHass M3 JABYX paBHbIX mnapauiesorpammoB ABCD u ABiC/D;u
YEThIPEX rapasuiesorpaMMoB ABB A, BCC,B,, CDD,C;, DAAD;,
Ha3bIBacTCs mapaJJieaenumnenom (puc. 1).

Puc. 1 ITapamnenenunen

To ectb: umeem nBa paBHbIX mapamienorpamma ABCD u AB;C,D; (ocHOBaHus), oHuU
JeXaT B TMapaUielbHBIX IUIOCKOCTAX Tak, 4To OokoBbie pedbpa AA;, BB;, DDy,
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CC, napannensubl. Takum 00pa3om, cocTaBi€HHass U3 MapajljIeIorpaMMOB IOBEPXHOCTH
Ha3bIBACTCs MapaJliesienuneIoM.

Takum 06p330M, MOBCPXHOCTD IapaJuIC/ICIIUIICAA - 3TO CyYMMa BCCX IMapaljyieJiorpaMMoOB, U3

KOTOpBIX COCTAaBJICH napannenennne)l.
CaoiicTBa nmapaJJienenumnena

1. IlpomueononosicHovle epanu napaiieienuneda napanieibHvl U pasHbl.
(urypsl paBHBI, TO €CTh UX MOXHO COBMECTUThH HAJIOKEHHUEM )
Hampuwmep:

ABCD = A|B;C,D; (paBHbI€ napaiesorpaMMBbl IO ONIPEACICHHUIO),

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

AA DD = BB|C/,C (rax xak AA; DD u BB;C;C — npoTHBONOJIOXHBIE TpaHU
napajuieenumnesa).

2. duaconanu napannenenuneda nepecekaromcsi 8 0OHOU MOYKe U OelAmcs MOl MOYKOU
NONOAAM.

Huaronanu napamienenunena AC;, BiD, A;C, DB nepecekatorcss B onHoit touke O, u
KaXJ1asl TUaroHallb JEIUTCS 3TOM TOYKOM romnosyiaM (puc. 2).

Puc. 2 I[I/IaFOHaJ'II/I napajuiCjicriumcaa IMnepeCCKaruTCa MU ACIATCA TOYKOMU MepeCCUCHUA
I1O0II0JIaM.

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

Onpenenenue. [lapansenenunen Ha3bIBaeTcss NPAMBbIM, €CJIU ero 0OOKOBbIe pelOpa
NneprneHINKyJISPHbI OCHOBAHU M.
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ITycts GokoBoe pebpo AA;| NEPHIEHIUKYISIPHO OCHOBaHUIO (puc. 3). DTO O3HA4aeT, 4uTo
npsmas AA| nepneHaukyssipHa npsimeiMm AD u AB, KoTOpbI€ JieKaT B IJIOCKOCTH OCHOBAHUS. A,
3HAUUT, B OOKOBBIX I'paHAX JieXKaT MPSMOYTOJIbHUKU. A B OCHOBaHMSX JIEKAT IMPOU3BOJIbHBIE
napasuienorpammbl. O603HaunM, ZBAD = @, yroi ¢ MOeT OBITh JIFOOBIM.

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

Wtak, mnpsMoil mapaiienenures; - 3TO Mapajjiefienunea, B KOTOpoM OOKoBble pedpa
HEPIECHINKYIIPHBI OCHOBAHUAM ITapaJlIeIICUIIEa.
IIpsiMoyroJibHBINI MapaJiesaenunesn

Omnpenenenue. [lapanienenunen Ha3bIBaeTcsl NPAMOYIOJbHBIM, €CIH  €r0  OOKOBBIC
pebpa nepneHIuKyIsIpHbI K OCHOBaHUI0. OCHOBAaHUS SBISIOTCS MPSIMOYTOJIbHUKAMMU.

[Mapamnenenunenq ABCDA B ,CD; — npsiMmoyronbHblii (puc. 4), eciu:

1. AA;L ABCD (GokoBoe peOpo MNeprneHIUKYISIPHO TUIOCKOCTH OCHOBAaHHS, TO €CTh
napasuieJenumne1 npsiMon).

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

G1 C1

At D1

Puc. 4 IIpsimoyrosnbHbIN apajuieenumne

IIpamoyzonvuviii  napannenrenuned  obnadaem — 6cemMu  CEOUCMBAMU — NPOU3BOTLHOSO
napannenenuneda. Ho ecTb JIOMOTHUTENbHBIE CBONCTBA, KOTOPHIE BBIBOASTCS U3 OMpEICIICHUS
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IPSIMOYTOJIBHOTO TIapajuieenuIea.

Wtak, npsiMOYroibHBINA NapaJjiejenuine] - 3T0 Napajulelenunesl, y KOTOporo OOKOBbIE
pebpa mepreHauKyIsIpHbl OcCHOBaHMIO. OCHOBaHUE MNPSAMOYIOJbHOI0 Napajulielenumnena -
NPAMOYTO0JIbHHK.

CBoiicTBa NPSIMOYTr0/IbHOIO MapaJljieenuinena
1. B npsamoyeonvnom napanieienunede gce uleCms epameti NpAMoy20abHUKU.

ABCD u A|B;C|D; — npAMOyroJibHUKH IO ONPEICICHHIO.

2. bokosvie pebpa nepnenOuxkynsipHvl OCHO8aHul0. 3HAUWUT, BCEe OOKOBBIE T'PaHH
IPSIMOYTOJIBHOTO TIapaJuIeIIeTIHIIe 1A - IPSMOYTOJIbHUKH.

3. Bce 08yepannble yenvl npamoy201bH020 napaiieienunedad npsambie.

PaccmoTrpum, Hanpumep, IBYTrpaHHBIA yroJl IPsIMOYTOJIbHOTO Mapaljiesienuneaa ¢ peopom
AB, T. e. nByrpanssiii yroa mexay miockoctsimu ABB; u ABC.

AB — pebpo, Touka A| JEKHUT B OJTHOHM TUIOCKOCTH — B TwiockocTrt ABB), a Touka D B apyroii
— B muiockoctu A1B1CD;. Toraga paccmaTpuBaeMblil JByTpaHHbIN yroJl MOXKHO €1e 0003HaYUTh
cienyromum oobpasom: £A;ABD.

Bosbmem Touky A Ha peOpe AB. AA; — nepnenauxyinsp k peOpy AB B miiockoctu ABBj,
AD nepnennukynsip k pedbpy AB B mimockoctu ABC. 3naunt, £A;AD — nuHeilHBIH yrou
JAHHOTO JBYrpaHHoro yria. ZAjAD = 90°, 3HauuT, AByrpaHHbIid yroi npu pedpe AB paBen
90°.

£(ABB;, ABC) = £(AB) = ZA;ABD= £A;AD = 90°.
AHaJIOTUYHO JOKa3bIBACTCA, qTO J'IIO6I>IC JABYI'PaHHBIC YTJIbL NpsAMOYT'OJIBHOTO
Hapajmenem/me;[a HpS'IMBIC.

Teopema

Ksaopam ouazonanu npsamoyeonvnoco napaiienenuneoa pageH cymme Keaopamos mpex e2o
usMepeHull.

ITpumeuanue. JlnuHbBl Tpex pedep, HUCXOMAUIMX W3 OJHOM BEPLIMHBI MPSAMOYIOJIBHOTO
napajulelenuIesia, SBISIOTCS M3MEPEHUSAMH IPSAMOYIOJbHOrO mnapauienenunena. Mx unorna
Ha3bIBAIOT JJIMHA, IIMPHUHA, BBICOTA.

Hano: ABCDA;BC,D; — npsimoyrosibHbI{ napauienenumnes (puc. 5).

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

B1 : A1

Puc. 5 [IpssMoyroJibHBIN Napaienenune

JlokazaTenbCcTBO:

IIpsamas CC; nepnenaukyispHa miockocty ABC, a 3Hauut, u npsmoi AC. 3Hauwr,
tpeyroiabHuK CCA — npsimoyronbHblid. [To Teopeme IIudaropa:

ACE = AC? +cCct

Paccmotpum npsamoyronbablil TpeyroasHuk ABC. Ilo Teopeme Iludaropa:

AC* = AB” + BC®

Ho BC u AD — npoTuBONOJI0XKHBIE CTOPOHBI IpsIMOyrojbHuKa. 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 npamoyzonvHoco napanieienunedd pagHbi.

O603naunm n3mepenns napamnenenuneaa ABC kak a, b, ¢ (cm. puc. 6), torna AC; = CA| =
B1D — DB] — ‘H'IEI: + b? + cZ,
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Cir D1

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

Omnpenenenue. IIpAMOYro/ibHBIN NapaJjuiesienumnel, y KOTOPOro Bce TPH HM3MepPeHHs
PaBHBI, Ha3bIBaeTCs KyOoMm.

Bce epanu kyba — smo paenvie kéaopamul.

3anaua 1 HaiiTu nuaronann ky6a

Haiitu nuaronans ky6a c pedpom 1 (puc. 7).

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

Pemrenne:

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

_
'3
Otser: ¥~ cM.

3agaua 2
Pucynok

Han xy6 ABCDA;B|C;D;(puc. 8). Hokaxute, uro tuockoctu ABCiu A;BD
MePIEHINKYIISIPHBI.
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D1 C1

At ‘ B1

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

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

Nmeem, npsmas BC; nepnennukynsipHa J1ByM nepecekaromumes npsmbiM BiC u DC
IUI0CKOCTH, 3HauuT A BD. 3naunT, npsamas BC, nepnenauxynspaa miockocta A BD.

ITnockocte ABC, npoxoaut uepe3 nepneHaukyinsp BC; ko Bropoil miockoctu A;iBiD,
3HayuT, miockoctd ABCiu AB|D nepneHauKymsipHbl MO NpU3HAKY, YTO M TpedoBaioch
JI0Ka3aTh.

IIpakTnueckass paGora NeS9 «Pemenue crepeoMeTpUUEcKUX 3ajad, CBSA3AHHBIX C
NEPHEHANKYIAPHOCTBIO MPSAMBIX U IUIOCKOCTEH, HCHONB3Ys IUIaHUMETpUueckue (akTel U
METOJIbI»

«IlepreHAUKYJIAPHOCTH NPAMOH U INIOCKOCTID)

Bapuanr 1
B, G
% 4 Al. ITonp3ysck n300pakeHUeM Ha pUCYHKeE |, Ha30BUTE:
; a) Touky nepeceuenus npsimoit AD ¢ mnockocteio DD C;
; = 0) nunuto nepeceueHus miaockocteit ADD; u D;CD.
_______________ / B xaxoii u3 minockocreit ADD;, A;B;B, BB,C;, BCD He nmexxut Touka
A . 12 A?
Puc. 1
2 A2. IlepeuepTute pUCYHOK 2 B TETpalb
Y IIOCTPOMTE:
a) TOUYKY TepeceyeHus MpSIMOU MH c
miockocteio ABC; /

0) JTUHUIO /

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

-

nepeceuenus miockocreir MHB u ABC.

LEHTP OKPYXXHOCTH, OIHCAHHOW OKOJIO




tpeyroibHuka ABC. Ilpunagnexxut nu touka C MmiI0ocKocTH, B KOTOPOH JIeKaT TOUKU A,

Bu O?
Bapuanr 2
B, g
i ; Al. ITonp3yschk n300pakeHUeM Ha pUCYHKe |, Ha30BUTE:
A, : 5,
; a) Touky nepeceueHus npsamoit MC c minockoctsio BiBCy;
i Bi 0) nunuto nepeceuenus mockocteit MC,C u BCB;.
S S c
B kakux u3 mnockocreit ADD;, ABB;, ABD, MD;C,, nexut npsimas
A D MD;?
Puc. 1 .
A2. [lepeuepTuTe pUCYHOK 2 B T€TpaJlb U IOCTPOUTE:
a) TOYKY nepeceyeHuss npsmod PK ¢ mockoctsro
D
ABC, i
M/ y
0) JIMHUIO Y nepeceuenus miaockocreit PKC u ADC.
\ y
Bl1. Touka O — ; H o\ LEHTP OKPYXXHOCTH, ONWCAHHOM OKOJIO
/ \
/ \\ yetbipexyroipHuka ABCD. Touku A, O u C
MpUHAIJIeKAT Z >B miockocrn & . Tlpunamiexur Im  9Toil
N
IJIOCKOCTH P / BepiuHa D?
C
Puc. 2 o
«[lepneHauRyJasip u HAKJIOHHBbIE. YroJ MeKAy HpsAMoOil H
IVI0OCKOCTBIO. /IByrpaHHbIH yroJn»
Bapuanr [

1. Tlpsamas a mapajienbHa IJIOCKOCTH 0, IpsiMasi b Takke MapajieabHa ITOCKOCTH
o. Moryt i1 a u b:
a) beiTh mapamnensHpIMU?
0) [lepecekarncs?
B) BBITH CKpermuBaromuMucs NpsMbIMHU?
2. Touka M JIEKUT BHE TJIOCKOCTH napajsuiesiorpaMmma ABCD.
a) Jlokaxure, 4ro cpenHue IUHUU TpeyroiabHukoB MAD um MBC mnapamienbHbI.
0) Haiinute 3TH cpenHue JIMHUM, eciu OOKOBas CTOpOHA MapajuiejorpaMMa paBHa 5, a
€ro BBICOTA paBHas 4 U JEJIUT CTOPOHY, K KOTOPOH MPOBEICHA, ITOMOJIAM.
3. Ilnockocth a nepecekaer ctopousl AB u BC Tpeyronsnuka ABC B Toukax M u N
cootBeTcTBeHHO. BN:NC=5:8. MB:AB=5:13.
a) Jokaxwure, uto AC || a.
0) Haiinure MN, ecu AC=26.
4. Yepe3 Bepmnny C kBaapara ABCD, mpoxomut npsimas CK, He nexamas B IUJIOCKOCTH

KBaJiparta.
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a) Jloxaxxure, uto CK u AD ckpentuBaromuecs.

6) Yemy pasen yroun mexay CK n AD. VYron CBK pasen 45 rpagycos, yron CKB pasen 75
rpanycoB?

Bapwuanrt II

1. IIpsimast a mepecekaeT IIOCKOCTh O, IpsiMast b Takke mepecekaeT MIOCKOCTH o.. MOryT jiu a u
b:

a) beITh napamienbHpIMU?

0) [Tepecekarbcs?

B) BBITH CKperuBaromuMucs npsMpiMu?

2. Tpeyronbauk ABC u tpaneuus KMNP nmeror oburyto cpenntoro nunuio EF, MNJEF,
EF||BC.

a) Jlokaxxure, uyro BC|| KP.

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

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

a) Jloxaxxure, uto MN || a.

0) Haitnure MN, ecmu AC=39.

4. Touka F nexxut BHe muiockoctu Tpaneuun ABCD.

a) Jloxaxwure, uto AF u BC ckpemuBaromniuecs.

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

IIpakTuyeckasi pa6ora Ne60 «IloaroroBka K KOHTPOJIBLHON paboTe»
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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) JloxaxxkuTe, uro yernpexyroabHHK ACBM saBiaserca npamo-
yronbHuKOM. 6) Hadinure pacerosuue or Touku M no npamoi 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 «Ilmoniaas MOBEpXHOCTU MPU3MBbI, TUPAMUIBI»
3aganue 1

Haiigute muomans NOBEPXHOCTH MHOIOTPAHHMKA, W300paKEHHONO Ha pHUCYHKE (Bce
JBYTPAaHHBIE YTJIbI IPSIMBIE).

3aganue 2

Uepes cpeaHIO JIMHUIO OCHOBAaHWUS TPEYrOJbHOM MpHU3MBI, IPOBEAEHA IIJIOCKOCTD,
napajuienbHas O0okoBomy peOpy. Haiinure miomans OOKOBOWM MOBEPXHOCTH MPHU3MBI, €CIU
ion1a b OOKOBOM MOBEPXHOCTH OTCEYEHHOM TPEYroJbHOM NpU3Mbl paBHa 37.

3amanue 3

Haiigute 06beM MHOTOTrpaHHHKA, U300Pa)KEHHOTO Ha PUCYHKE (BCE IBYIPaHHBIE YTJIbl IPSIMbIE).

R ———
P
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3amanue 4

Haiinute 00beM MHOTOTpaHHHKA, H300Pa)KEHHOTO HA PUCYHKE (BCE IBYIPAHHBIC YTIIBI IPSIMbBIE).

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

IMpakTuyeckasi padora Ne62 «ILinoniaas MOBEPXHOCTH IIUITHHAPAY»

Puc. 1. Hunuaapuyeckas 6ouka

Mpbl ¢ BaMH 3HaeM, 4TO TaKOE€ IMJIMHApP, MOMPOOyeM HANTH IUIONIA[h €ro0 MOBEPXHOCTH.
3auemM HY)KHO pemiath Takyrw 3amady? Hampumep, Hy’)KHO TOHSTH, CKOJIBKO MaTepuayia Mmoiaer
Ha U3rOTOBJICHHE MHJIMHApHYeckoi 6ouku (Cm. Puc. 1).

Puc. 2. [Tuzanckas Oamrus

Nnu ckonapko Kupnuued MOHAZOOUTCA, YTOOBI CIIOXKHUTh KHUPIHUYHYIO OammHio (Bpoje
[Tu3zanckoi, Tosbko poBHY0)? (CM. Puc. 2.)
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Puc. 3. bouka, oOMOTaHHas1 TKaHBIO Puc. 4. Pazpe3annas TkaHb

Konewno, u3mMepuTh miomaas 00OKOBOW MOBEPXHOCTH IUIHHJIPA MIPOCTO TaK HE TOTYyJUTCS.
Ho npencraBum cede Bce Ty ke 60uky, oOMoTaHHYIO TKaHbI0. (CM. Puc. 3.) Kak HaiiTu mutoniaap
kycka Tkanu? Hy KoHeuHO, pa3pe3aB TKaHb U pa3noxkuB ee Ha croue! [lomydures
MPSIMOYTOJIBHUK, €r0 TJI0Mmas jJerko HaineM. (Cum. Puc. 4.)

Puc. 5

CnenaeM Tak ke ¢ HWIMHIpPOM. «Paszpexem» ero OOKOBYIO NMOBEPXHOCTb BJOJb JIIOOOM

oOpa3yrolieii, HarpuMep Adg (Cm. Puc. 5.)

A 2

Puc. 6. PazBepTka O0KOBOI MOBEPXHOCTH

Tenepp  «pa3moraem»  OOKOBYKO  IOBEpXHOCTb  Ha  IulockocTh.  Ilomywaem

r r

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

Takoil npsAMOYTroJIbHUK HA3bIBAETCS pa3BEPTKON OOKOBOM MOBEPXHOCTH LIMIMHIPA.
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Puc. 7. Pa3BepTka O0KOBOI MOBEPXHOCTH

Yto MBI 3HaEM PO 3TOT NpsiMoyroibHUK? Ero cropona A4, paBHa BBICOTE HHJIMHIPA (BeIb
A AL
obpasyrorast paBHa BbicoTe). Jpyras cropona 11 paBHa JJIMHE OKPY)KHOCTH OCHOBaHUS, TO
ects 2R (Cwm. Puc. 7.)

ZnRh Wrak, S:in= Enﬂh’ R

3HAUuT, IUIOIIAJb HPSAMOYIOJbHUKA paBHA rae " — panmyc

OCHOBAHUWA HUJIMHAPA, h — BBICOTA.

Inomanb MoTHON MOBEPXHOCTH MUJIHHAPA

Hapsiny c¢ miomansio OOKOBOM MOBEPXHOCTH MOXHO HAWTH W IJIOWAAb MOJIHOM
NOBEepXHOCTU. [l 3TOro K mJjomaad OOKOBOW MOBEPXHOCTHM HAAO MNpUOAaBUTH ILIOIIAIN

R TERZ

ocHoBaHuil. Ho kakj0e OCHOBaHUE — 3TO KPYT pajuyca -, 4bs IUIOMaab o Gpopmyse paBHa

OxoHYaTeNnbLHO, HMEEM:

S _=5_+2nR:=2nR(R+h
L b T =TT mR( }, riue R_ paauyc OCHOBaHMUsI IIWJIMHIIPA, h_ BBICOTA.

IIpumeps! 3a1a4 HA IPUMeHEHHE BbIBEIEHHBIX (hOPMY.JI

Puc. 8. Unmroctpauus k npumepy 1

5

Ilpumep 1. Ilnomans OOKOBOH MOBEPXHOCTH LMJIMHApPA paBHa ~. HaliTu miomanb oceBoro

ceyenus muauHApa. (Cm. Puc. 8.)

— — Spe=Spm =
Sen= ETERh’ a S ZRh. Spaunt o B =
97
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Puc. 9. Mimroctpanus k npumepy 2

5

OtBerT: ™.

Ilpumep 2. Bpicota uuiauHzapa Ha 12 cm Oojblie ero paaudyca, a IUIOUIaab IOJHOU

NOBEPXHOCTH paBHa 2997 ° Hajity paanyc ocHoBaHus 1 BbicoTy. (CM. Puc. 9.)

Pemenne. ITo Gpopmyne 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 nonoxutesen, o it — 0 ¢Mi =18 ¢

OTBGTIR =6c; h =18 cM

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

1. Pannyc ocHOBaHMS KOHYca paBeH 3, BeicoTa paBHa 4. Haiinure niomane

MOJIHOW MTOBEPXHOCTU KOHYCA, €r0 00BEM.

2.0ceBoe ceueHHe KOHYCa PaBHOCTOPOHHUM TPEYroJbHUK CO cTOpoHOH 10cM.

Haiitu niomans 00KOBOI M MOTHOM MOBEPXHOCTH KOHYca. O0BbeM KOoHyca.

3./lnaroHasb 0Ce€BOro ceyeHus HUIMHApa paBHa 48. Yoy Mexay 3Toi

JaroHaibo U oopasyrouieit pasen 300. Haiinure paguyc nuiauHapa, ero BbICOTY,

TJI0IA M OOKOBOM M MOJTHOW MTOBEPXHOCTEH U 0OBEM.

4.Ilycts V, r u h cooTBeTCTBEHHO 00BEM, paANyC U BbIcOTa LuauHApa. Haliaure:

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

V=8n cm3

IIpakTnyeckas padbora Ne64 « BorunciieHue miomaau MOBEPXHOCTH TeJl BPAlleHUSL.)
Bapuanr 1
1. OGpa3yromniasi KOHyca paBHa 8 CM M HaKJIOHEHa K IUIOCKOCTH OCHOBaHMS 1oj yriiom 30°.
HaiiauTe nonHyro NoBEpXHOCTh KOHYCA.
2. bokoBas MOBEPXHOCTh KOHYCa paBHa S, a paauyc ocHoBaHus — R. Halinure niauHy Xopnbl
OCHOBaHMS, KOTOpasi BU/IHA U3 BEPIIUHBI KOHYCA MO YTJIOM Q.
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3. Papuycsl ocHOBaHMI yceueHHOro KOHyca paBHbI 3 U 6 cM. Halinute O0KOBYIO TOBEPXHOCTb
KOHYCa, €CJIU ero BhICOTa paBHa 4 cM.

Bapuanr 2

1. Beicota kKOHyca paBHa 3 CM M COCTaBJsIeT ¢ oOpasyromieit yroa 60°. Haitaure mosiHyro
MIOBEPXHOCTb KOHYCA.

2. bokoBas mOBEpXHOCTh KOHYyca paBHa S, a oOpazywomas — l. Haiinure niamHy XOopIsl
OCHOBaHUS, KOTOpasi BU/IHA U3 LIEHTPAa OCHOBAHUS O] YIJIOM (L.

3. Paguyc Gounbliiero OCHOBaHUS YCEUEHHOTO KOHYCa paBeH 7 CM, a ero BeIcOTa U o0Opa3ymolas
paBHbI 3 U 5 cM cooTBeTcTBeHHO. Halinute 60KOBYIO OBEPXHOCTH KOHYCA.

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

Jlerko WM CIOXKHO BBIYMCIATH 00BeMbl? [loka MBI ymMeeM HAaXOAWUTh JHIIb OOBEMBI
napajuleJienuneoB, UUJIMHAPOB U IMPHU3M, MO3TOMY 3aJaya BBIYHCICHUS OOBEMOB KaKeTcs
JIOBOJIBHO JIETKOH. JleicTBUTENBbHO, U (POPMYJIBI JOKA3BIBAIUCH O€3 TpyJla, U BBIYMCIECHUS ObLIN
HE CIUIIKOM rpomMo3akumMu. CoOcTBEeHHO, hopMyIa A HaAX0XKJIEHUS 00beMa MPSIMOYTOJIBHOTO
napajuleenuIea U3BeCTHA eIe ¢ Ha4aJIbHON LIKOJIBIL.

Wnes Obuia oTHocUTENnbHO npocTa. Mbl BBeIM 00beM KyOa, uyepe3 HEro Haluld 00beM
IPSAMOYTOJIBHOTO HapajJiesienunena, mo CcyTd, «pa30uB» €ro Ha KyOMKH, OTCIOJa IPUILIN K
npu3Mam, a oT HUX — K uuHapaM. Ho B ciayuae nupaMuibl M KOHyca «pa3OUTh» UX Ha KyOUKH
HE MOJYYUTCS.

Xots npeBHHE rpekd mpoboBanu. B V Beke 10 H. 3. TpeyeckUM MaTeMaTHKOM J[eMOKpUTOM
OBLIIO BBICKA3aHO IMPEAINOJIOKEHHUE, YTO 00bEM NMUPaMHIbl PABEH TPETH 00bEMa MPU3MBI C TEM
K€ OCHOBAaHUEM U TOH K€ BBICOTOU. J[0Ka3aTh 3TO HE CMOT HM OH, HU MOJYYUBIIUNA MO3JHEE TOT
ke pesynbrar EBxima. Bhopouem, naHHas Qopmyna  HOATBEp)KJIanach IMPaKTUKOH —
JNEHCTBUTENBHO, MBI MOXEM H3MEpPUTh O0bEeM JI000W KOHKPETHOW MUpaMHIbl C JH000MH
CTeneHblo TouyHocTU. Hanpumep, eciu B3sTh NUPAMUAKY U 3aI0JHUTH €€ 4eM-HUOYAb (BOIOH,
MIECKOM), @ MOTOM BBIUYHCIUTH 00BEM TOTrO, YeM MbI 3aloJIHATU. BrnpodeMm, ydyeHble U Mo ceit
JIEHb MBITAIOTCS Pa30UTh IPU3MY HA TPU PABHBIX MUPAMUJbI, YTO JOKa3a10 Obl GOpMYyITy.

IIpakTnueckas padora Ne66-67. KomOuHanysg MHOrOrpaHHUKOB U TE€J BPALLEHMUS.

1. Paamycwl ocHOBaHUM yceueHHOro KoHyca 3 M u 6 M, BeicoTa 4 M. Halinure
o0Opa3zyromyro.

2. Junamertp wapa 25 cm. Ha ero noBepxHOCTH AaHbl TOYKa A ¥ OKPYKHOCTb, BCE TOUKH
KOTOpPOH ynmajneHsl (1o npsiMoii) oT A Ha 15 cm. Haiiaute paguyc 3Toit OKpY>KHOCTH.

3. BeicoTa nmimHzapa 6 cM, paauyc ocHoBaHus 5 cM. Haiinure nnomans ceueHus,
IIPOBEICHHOTO MapajuleIbHO OCH LIWJIMHpA HA PacCTOSHUU 4 CM OT Hee.

4. BsicoTta nunuHAapa 8 1M, paauyc ocHoBaHus 5 1M. Llunuuap nepeceyeH mI0CKOCThIO Tak,
YTO B CEUECHUH NOJTy4yuics KBaapar. Haliqure paccTossHUE OT 3TOro ceYeHus J0 OCH.

5. Beicora numnunapa 2 M. Paguyc ocHoBanust 7 M. B 3TOT MIMHIp HAKJIIOHHO BIMCAH
KBaJpaT TaK, YTO BCE BEPIIMHBI €T0 JIEKAT Ha OKPYKHOCTAX OCHOBaHMU. Haiinure
CTOPOHY KBaJpaTa.

6. Panmyc ocHoBanus koHyca 3 M, BbicoTa 4 M. Haiinure oOpa3yromyto L

7. Ob6pa3yromias KoHyca | HakJI0OHeHa K TIJI0CKOCTH OcHOBaHus 1o yriiom 30°. Haitaure
BBICOTY.

8. IlpaBuibHas n-yrojapHas npu3Ma BIMcaHa B map paguyca R. Pedpo ocHoBaHus npu3mbl
paBHoO a. Haiinurte BbicoTy npu3Msl nipu: 1) n = 3;
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2)n=4;3)n=6.

O0beM NMUpaMuaAbI U yCeUeHHOH MHPaAMHU/IBI

B namm gHu Q)opMyna JlaBHO JokazaHa. M caenaHo ATo ¢ MTOMOIIBIO HUHTCI'PAJIOB. HOMHI/IM,

b
V= S(x)dx 5(x)
qTo , rac — 3TO Iiomaab CCUCHUA (l)I/IprBI IIJIOCKOCTBIO,
MEPHEHINKYISIPHON HEKOTOPOH OCH, KOTOPYIO MBI ITPOBEIIH.

C HoOMOIIBIO 3TOrO MCTOAAa BBIBCACM 00BeM nmupamMuabl. Haunem ¢ oO0bema TpeYFOHBHOﬁ
nupamMu/bl.

0ABC O

v
Paccmotpum nupamuny — BepuIMHa), 0003HaUYUM ee 00beM uepe3 — ; MIIOIIAb ee

(

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

0

0AEBC

Puc. 1. [Iupamua

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

. AB.C
9TOW OCcH BHYTPH MUpaMuabl. Uepes 3Ty TOUKY MpPOBEAEM ceueHue ~ 1171

v=[rstdx  sG)

, IEPIICHIUKYIIPHOE

A;B,Cy

Hamel ocu. IloMHUM, YTO

TJIOMIAAb CCUCHUS (cm. Puc. 2).

Bripazum, uemy 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, | AB
ocHu ', CIeAyeT, UTO TUIOCKOCTH MapajieNbHbl, a 3HAUHT, , u .

T AA,0C,~AAOC AB,0C,~ABOC AA,0B,~AAOB
orja IOJIy4aercs, 4To , u

46 06 _ BiG _ 45 _ g,
gyro AC oc BC AR

, OTKyJa CJEIYeT,

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

Puc. 3. [TonoOHbIE TPEYTrOIBHUKH

Haiinem, yemy paBeH k03 GUIIUEHT 1TOA00Us k

AAHO AAMO k
Paccmotpum u . OHm momobHBI ¢ TeM ke KodpduImeHTom T, T.
0c, _ 04y _ 04; _ OM _ o
oc 04 04  oH OH = h, MH = x
K. , a4 3HAYWT, . W3  ycrnoBus U IYyCTh ,
OM _ h=x _
OM =h—x o n
TOorga . [Tomyuaem, uTo .
F34,E, C, = |2 slx) _ (h-x)? 5( ] _ mlh-x)*
FL4EC s m o T T
Y4auTeIBasi, 4TO , TIOJTy4aeM ;
OKOHYATEIBHO,

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 TPEYTOIBHOM MUPaMUIbI 3 .

Ocranoce BbIBeCTH (HOpMYJy A TNPOU3BOJIBHOM NupaMuibl. ODTO Jelaercs IpocTo:
pa30uBaeM MPOU3BOJILHYIO UPAMUY Ha TpeyroyibHble (cM. Puc. 4).
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£

Puc. 4. PazOuenune npou3BoJIbHOI MUpaMUAbl Ha TPEYTOJIbHBIE

Torna
- =V

oI

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

TP.ITH.

I/ITaK, OKOHYATCJIbHO, TCOPEMA, KOTOPYIO MbI HOKa3aJIv: 00beM nupaMuJbl paBCH TPCTHU

i
V==5-h
MIPOU3BCACHUS TIOIIAAN €€ OCHOBAHMS M BBICOTHI 3

B xauectBe ciencTBUS MOXKHO I[OKa3aTB U (opmyny Uil BBIUMCIIEHUsI 00bEMa yCEUEHHON

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

nupamuael (M. Puc. rI€ — BBICOTA YCEUYEHHOM

5 5 o
nupamMubl, a -1 ¥~ 2 — [JI0MIau €€ OCHOBAHUIA.

SI
—————

Puc. 10. Yceuennas nupamua

Joka3aTenbcTBO (0€3 HHTErpaJia)

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

TPEYroJabHOW MUpaMM/Ibl, @ KaK OHa 000011aeTcs 0 NPOU3BOJIbHOMN, BBl YK€ 3HAETE.

S5ABC 5 AABC
[Tycto — TpeyrojibHasi MUPaMU/a, - — BEpIINHA, — ocHoBaHue (cM. Puc. 5).
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B

Puc. 5. SABC _ TpeyroJibHasi nupamMuaa

JlononHuM 3Ty nupamMuly 10 IPU3MBbI C TEM K€ OCHOBAHHUEM U BbIcOTOM (cM. Puc. 6).

Puc. 6. [Ipuzma ABCSB Gy

3 , . SABC SBCB, SCC,B
Ta IIpyU3Ma COCTaBJICHA U3 TPEX MUPAMH[I: JaHHOU 5 u

1 (cm. Puc. 7).

Puc. 7. Ilpusma u3 Tpex nupamu
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Pet&Bompdfd, Flcxonnyro  nupamumy ABCS OUpaMUIy BCSEy 3amerum, urdBy

HUX ASRg® tpeyronpuuku, obpazoBaBLIMecs Npu NPEBEJCHUU AMArOHaAM B
napajiesorpaMMe hy, =BgicoThl, NpOBEIEHHBIE U3 TOYKM HA KAXKIYyl0 M3 OTHUX
MJIOCKOCTEH, COBITA/Ial0T (cm. Puc. 8).
&
S
C
A
B
ASB,B

Puc. 8. Bricora, mpoBeieHHas K IJIOCKOCTH

ABC5 EBECSEB;
Paz 'y nupamupg u paBHBI  BBICOTBI M  OCHOBaHHUsS, TO paBHBI MU

Vascs = Veesa,

00BbEeMBbI (cnemyeT U3 paBeHCTBa 00bEMOB PABHOBEIIUKUX TEN).

SCCyB,y, 5c331, 1o Vscem, = Vscmzi, T

AHaJOrM4YHO €CIIM PacCMOTPETh IHUPaMUJbI
ACC,B, = AB,BC B,C
K. (KaKk TpeyrojpbHUKH, 00pa30BaBLIMECS NPU MPOBEIECHUU JUaroHaln B

BB,C,C s
). BBICOTLI, NpOBCACHHBIC K3 TOYKM Ha KaXKIAYHO H3 JOTHX
hy=h

napajuiejiorpaMmme

IJIOCKOCTEM, COBMAAl0T 2 (cM. Puc. 9). To ectb miomniaau OCHOBAaHUN U BBICOTHI PaBHBI.

Puc. 9. Bricota, mpoBeieHHas K IMIIOCKOCTH BB, C,C

HOJ’Iy‘lI/IHI/I, 4qTo BCC TpH MUpaMHu bl HUMCIOT OJHMH u TOT XKC

Vece,p, T Vacee, T Vases = 3Vages =35 h

ECC,E EXCEE AEBCK I
i L , TO €CTb ,

00BeEM
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Eh

4 =—
OTKy/a ABES 3 . Teopema nokazaHa.

O0bem yceyeHHOH MUPaMU/IbI

A,B,C,A,B,C 5.5,

Wrak, nmycTb y yCEUYEHHON INHMPAMHUJIbI 2 OCHOBAaHMS MMEIOT IUIOLIAIU ;
h " o
BbICOTa — . JIOCTpOUM 3Ty yceueHHYI0 nupaMuay 10 o0brdHOM nupaMusl. Ilycte = — BepimHa
M, M
nupamuibl. ONMyCcTUM BBICOTY, OHa IEpecedyeT OCHOBAaHUS B TOYKAaX 1M~ 2 COOTBETCTBEHHO.

[ycts OM; ==x (cm. Puc. 11).

Puc. 11. MnmrocTpanus K ycaoBUIO

k= [

A4, B, G ~AA, B, C u kod(pdumueHt mnomodus . (000CHOBBIBAIIOCH

3aMeTHM, 4YTO
paHHee).

Torpa o4yeBHAHO, YTO 00BEM YCEUEHHOH NMUPAMUJBI PaBEH PA3HOCTH OOBEMOB OOJBILION
NUPaMU/Ibl U MaJIOH, TO €CTh!

1 1
V=Vou5c ~Voanc ™= 551(3‘ +h) - 552 T

o X
Ocranoce HaiTh .

A,M, |5,
AA,B,C;~AA,B,C AzM; 4=
13 Toro, uro L 11 7172 nonywaem ¢ ¢ (B cumiy TOrO 4YTO 3TO
COOTBETCTBYIOIIME OTPE3KH TOAO0OHBIX (GUTYP, UM IUIOMIAIH HAM U3BECTHBI).

OM, _ h+x

Si.
AOM,A,~AOM, A 5

M., x o

. 0
C nmpyroii CTOpPOHHI, 1 (ObLIO BBIBEIICHO paHEe), TOTaa

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 cUJTy (hOpMYJIbl pPa3HOCTH KyOoB. UTO U TpeOOoBaIoCh 10Ka3aTh.
IIpumep 1

3akpenuM BbIBeIEHHYIO (hopMyTy 00beMa MUPaMHU/IbI IPHMEPOM.

Uemy paBeH 00beM v MPaBUJILHON TPEYroabHON MUPAMUIbI SABC, eciu AB = E, AS = 4?
(Cm. Puc. 12.)
5
Puc. 12. UnmocTparius K 3agaye
V==IS5-h
Pewenue. Kak MbI 3HaeM, 3

[Tockoabky B OCHOBaHMHM JISKHT TPAaBWIbHBIA  TpeyroiabHuk (cM. Puc. 13),

=3
TO 4 4 .

C

Puc. 13. IlpaBunbHbIN TPEYTrOJIbHUK B OCHOBAaHUU
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. S50 A50A 5SA=14
H%ﬁ[eM BBICOTY ~ ~ U3 MPSMOYTOJIBHOIO Tpe}IFOJ'IBHI/IK'ﬁT . F@ﬂTgHSiﬂ%: 23, a

KaTer — paanyC OIMCAaHHOW OKPYKHOCTH, KOTOPBI paBeH  , TO €CThb (cMm.
Puc. 14).

ASOA

Puc. 14. Ctoponsl

— 2 _ 2 — _ —
Otcrona no teopeme Iludaropa S0 = VSA? — 04 =16 - 12 = 2. A 3HAYUT, 00BEM

paBeH

V=>9V3-2=63

5\5

OtBer:
O0beM KOHYCA M YCEUEHHOI0 KOHYCa

V=nR*h=2I5h R
Teopema. OO6Bmem koHyca (cMm. Puc. 15) paBen 3 3, tme” — pamuyc

h
OCHOBAHUA KOHYCa, — €I0 BbICOTA.

Puc. 15. Konyc

@opmyna A BbIUKUCICHHS O0ObEMa KOHYca B TOYHOCTH COBNAJAET C AHAJIOIMYHOM
dopmynoil ans nmuUpaMuabl, TaK Kak KOHYC — 3TO, IO CYTH, W €CThb HUpPaMHUAa, TOJIbKO B
OCHOBAHUU JIEKUT «OECKOHEUHOYTOJIbHUK» — OKPY>KHOCTB (cM. Puc. 16).
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Puc. 16. MHOroyroibHUK, CTPEMAIIUICS K OKPYKHOCTH

Ecau moxacraButh B Q)OpMYJ'Iy o0beMa MUpaMu bl IJIOO[a/Ib OCHOBAHHA KOHYCA, TO CCTb

_1 Z
V==-wR"h
IJIOMIA b KPyra, TO Mbl U IPUXOIUM K popmyiie 3 .

JlokaszpiBaercss ke (QopMmyna Jans  KOHyca aOCONIOTHO — aHaJOTHMYHO  MUPAMUJC.
PaccmarpuBaetcs Takas ke 0Chb, OTMEUAETCsl TOYHO TaKOE K€ Mojo0me, a Jajiblie Oepercs TOT
ke camblil mHTEerpan (cM. Puc. 17).

Puc. 17. Unmroctpanus it 10Ka3aTenbCTBa (OPMYJIBI

AHAJIOTUYHBIM  BBITJISIAUT M CIEACTBHE TPO  YCeUeHHbIH KoHyc (cm.  Puc.
1 1 2 2
Vyew = 3h(Sy + /5.5, +5,) = -mh(R} + RyR, + R]).
18): JlokazaTesnbCcTBO a0COJIIOTHO
AQHAJIOTMYHO TOMY, 4TO OBLIO MPUBEICHO U YCEUSHHOM MTUPAMHU/IBI.

Puc. 18. Yceuennas nupamuaa

IIpakTuyeckas padora Ne 68. Pemenune 3a1a4 Ha npuMeHeHnEe GOPMYIT BEIUMCICHUS 00bEMOB
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3amanue 1.

JluameTp ocHOBaHUS KOHYca paBeH 12, a nnuHa obpasyromeit — 10. Haiinute o6bem koHyca.

v
B otBeTe 3anumure —.
TT

Pemenue:

V= % mirh
r=6h=8V=c-m628=96n
Otger: 96.

3amanue 2.

Pebpa mnpsamoyronpHoro mapamienenunena paBHel 4, 5 u 8. Haiigute o00bem

napauiejacnuiicaa.

V=a-b-c— dopmynac5 ksacca
V=4-5-8=160
OtBeT:160

3amanue 3.

10 .
Pannyc ocHOBaHMs HMIMHpA paBeH 4, BRICOTA —- Haiigure 06beM nuInHIpA.
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V = ntréh
10
V=m-4%-— =160
T
OtBeT:160
3aganue 4.

B ocHOBaHuUM TpeyroabHOM MUPAMUJIBI JIEKUT MPSIMOYTOJIbHBIN TPEYrOJbHUK C KaTeTaMu 4

u 3. Haiinure o0beM nmupaMuibl, €ciii €€ BhICOTa paBHA 9.

3ananue 5.
O06beM koHyca paBeH 12. IlapanienbHO OCHOBaHHIO KOHYCa MPOBEACHO CEYEHHUE, AEIsliee

BBICOTY KOHYCa I10I10JIaM. Haiigure 00BEM OTCEYECHHOTO KOHYCa.

[
P il
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Croco0 1.

o o r h
JIunetinbie pazmepsl 00JbIIOTO KOHYca I U h. JInHelHbIe pa3Mepbl MAJICHBKOTO KOHYCa Sh5

gnrz =12 gﬁ;'g=vm
[Tpeobpazyem:
nr? = 36 inrz =V,
[ToncraBum:

1

7 36 =V,

V,=15

OtBeT:1,5 - cnoxHO
Cmoco6 2.

ITonckaska:

ITpu n3MeHeHUH Bcex JMHEMHBIX pa3MepoB Tesa B kK pa3, 00beM 3TOro Tejaa U3MEHSETCS B
k3 pas.

k=2 k*=8V==2=15

OtseT:1,5

JlaHHBIN TIpreM peleHus 3a7a4d He TpeOyeT 3HaHus GopMyJibl 00beMa KOHYca.

3ananue 6.

Konnueckast BopoHka 06beMOM 16 JIUTPOB MOJIHOCTHIO 3aMI0JHEHA KUAKOCTbIO. 113 BOpOHKH
BBIUEPIIAIN YACTh JKUAKOCTH, IPU ITOM €€ YPOBEHb CHHU3HJICS JI0 IOJIOBUHBI BHICOTHI BOPOHKH.

CKOJIBKO JINTPOB KUAKOCTU Bbluepnanu?

_le_
=5 =

Haiinem CKOJBKO JIMTPOB KUAKOCTU BbIUEPIIAIIU:
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16-2=14
Otser: 14

3amanue 7.

1 o
B COCy B BUJC KOHYCA HAJIUTA KUJIKOCTb 10 Z BBICOTEI. OOBEM HAJUTOM KHUJIKOCTU PAaBCH

5. CKOJIBKO KMJIKOCTH HY>KHO JIOJIUTh, YTOOBI HAIIOJIHUTH COCY]l JOBEPXY?

k=4 k3=64 V=64-5=320

HaiizieM CKOJIBKO KHIKOCTH HY)KHO JIOJIUTh, YTOOBI HAMIOJIHUTH COCY/] IOBEPXY:
320-5=315
OtBeT:315

3amanue 8.
O0béM mpsiMoyronbHOro mnapamenenunena paseH 108. Uemy Oyner paBeH 00bEM

napajuleJenuIe1a, €ciiu Kaxa0e ero pedpo yMEeHbIIUTh B TpU pasa?

k=3 k3=27 V—108—4
= = =57 =
OtBeT: 4
3amanme 9.

O6béM mmnuHapa paBeH 30. Yemy paBeH 00BEM KOHyca C TaKMM € OCHOBAHHUEM H
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BEICOTOMH?

Iloxcka3ska:

1
Ecnu nunuHap u KoHyc UMEIoT 00111ee OCHOBaHHE U BBICOTY, TO V. = EVH

1
Vi ==-30 = 10
k™3

Otset:10

3amanue 10.

O6béM koHyca paBeH 25. UeMy paBeH 00BEM IWIMHApPA C TaKUM K€ OCHOBAaHUEM U

BBICOTOM?

OtBeT:75

IIpakTnyeckas padora Ne68 «IIpocreiiiine 3a1aunu B KOOPAMHATAX»

3amanue 1.

CocraButhb ypaBHeHue cepnl paguyca R =5 ¢ ieHTpoM B Hauane KOOpAUHAT.

3amanue 2.

Hammucarp ypaBHenue cdepsl ¢ mieHTpoM 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

. Jlokaszarp, 4TO ypaBHEHHUE x>+ y2 +z —2x+ 4y—6z+ 5 = 0 gBusgercs ypaBHEHHUEM
chepsl.

3amanue 5

Hanumure ypaBHeHue npsiMoii npoxosmieit uepes nse nanubie Touku C(2;5) u D(5;2)

IpakTuyeckas padora Ne69 «Pemenue 3a1a4 ¢ HOMOIIBIO KOOPIUHATY

3amanue 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
KomrmuianapHs! 1 BekTopa a,b,ca,b,c?
a=(—3;2;1),b=(3;1;2),c=(3;—1;4)
3aganue 4
3anaHbl Ba BEKTOpa B mpocTpaHcTBe. 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, IEPENTH K HOBOMY 0Oa3ucy. 3anucarb pa3ioKeHus
BEKTOPOB 0 HalJIEHHBIM Oa3ucam.
3amanue 6
KommuianapHsl 1u BexTopa?
a =(—3;2;1),b =(3;1;2),c =(3;—1;4).

IIpakTuyeckas padora Ne70 «Pemienne 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 «IloBropeHue n3y4eHHOro»
1. Haiitu yros Mexay BEKTOPaMHU.

2. Haiinure yron ACB B Tpeyronsnuke ABC.
3. Haiitu yrusl, cocTaBisieMble BEKTOPOM C KOOPIAMHATHBIMU OCSIMH.

Bapuanr 1.
1.2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.1 B(9; -1;4).
Bapuant 2.
1. 2. A(6;-1;2); B(8;-2;4) u C(-3;9;0).
3.1 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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Bapuanrt 4.

1.2. A(7; -3;1); B(5:;4;-2) u C(0;1;-5).
3.uB (4;-1;2).

Bapwuanr 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.u B (-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).
3.1 B(5;9;2).

Bapwuant 9.

1. 2. A(0;1;2); B(-2; 0;-1) m C(-3;-2;5).
3.1 B(-3;5;8).

Bapuant 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 U3YUEHHOTO»

1 BapuanT 2 BapuaHT 3 BapuaHT

3amanue Ne 1 Samanue Ne 1 3amanue Ne 1

Ha CTOpPOHE BC Ha cropone HK pomba B napajuiesiorpaMmme
napajuienorpamma ABCIl | MHKC B3sata Touka E Tak, | ABCJI Touka K — cepenuna
B3sTa TOoukKa K Tak, 4ro YTO AB, Ttouka P - cepenuna BC.

BK : KC =1 : 4. KE : HE=1 : 6. Beipasute | Boipazute Bexktoper AC, B/,
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Boipasute Bextopel AC, BK,
CK, AK, KJ] uepe3 AB=pnu
AJl = k. Beipazute AS, eciu
Touka S — cepenuna KJI.

3aganue No 2

B paBHOOEPEHHON
Tpareiu OCTPhIC YIJIbl PaBHBI
45°,  MeHblee  OCHOBaHHE
paBHO 5 cM, a paccTosiHue
MEXIy OCHOBaHUSIMU 4 CM.
Haiinure Oosbliiee OCHOBaHUE

H CPpCOHIOIO JIMHUIO TPAIICIUU.

Bektopel CH, KE, HE, CE,
EM uyepes CK =p u CM = q.
Bripazute CJI, ecnu Ttouka /]
— cepenuna ME.

3ananue No 2

B paBHOOEIPEHHOMN

Tpancuuu OCTpPBIC

YTJIBI
paBHBI 60°, Goupuast CTOpOHA
paBHa 10 cM, a Oonbiuee
ocHoBanue 15 cm. Haiinure

MCHBIICC OCHOBAHHC n

CPCAHIOIO JIMHHUIO TpallCliuu

AK, CP, CO, AP wuepes
BekTOpbl AB = a, AJ[ = B.

3amanue Ne 2

B C
1
A K i
ABC]J] — Tparneuus,
BC| AL

CI = 6 cm, yron /I paBeH
30°,

BC=4cwm.

Haiinure CPEIHIOI0

JIMHUIO Tparcuuu.

Cnmcok 3a1a4 VIl CAMOCTOATEJIBHOI0 PELICHH S
1. BBIACHUTH, KAKMM YUCIIOM (pallMOHAIbHBIM WJIM UPPALMOHAIBHBIM) SBISETCS

uncioBoe 3HaueHue Beipaxennus: 1) (V8 — 3)(3 + 2v/2);
3) (v/50 + 4V2)V/Z;

3v3);

2) (V27 -2)(2 -

2. HaliTu abCOMOTHYIO MOTPEITHOCT puoOImKkenus 0,55 yucia 5/8
3. 3anumuTe YUCIIO B CTAHJAPTHOM BHJIE. Y KQXKHUTE €ro MPSJI0OK U OKPYTIUTE

MaHTHCCY JI0 THICSIYHBIX. 1) 735274;

2) 32465103;

3) 6,0054;

5 1 5 1
. e G =
4. HailiguTe 3HaYE€HNE BHIPAKECHUS: (23 33-3.2 3)\/6

5. Brluuciure: 0,216

0,09 -0,027°
6. Boraucmure: 2°-272 + 273.22 +1,25.

7. Halinure 3HaYCHUE BBIPAKEHUS: (

8. Pemmtsb ypaBHEHHUS: 1) (x — 2 )(x + 3)= 0;

3
1 4
x?-x?
3 -1
AXx A x

9. Haiigure KopeHb ypaBHeHus: 1) (%)X_3 = 64;

npu x = 0,0625

2y (x—INx+4=0

2) ()% = 49.

10. C kaxoii NpOLIEHTHOH CTaBKOIl HEOOXOAMMO BIIOKUTH JIEHbI'M B OaHK, €CIIH Yepe3
2 roja BKJIaAuuK xoueT noiayuuts 120000 pyOreil npu nepBoHa4aaIbHOM B3HOCE

100000 py6uneii?

11. BEIYHCIIMT, HCIOJIB3YS ONPE/ICICHNE U CBOICTBA JlorapiupmMos: 508516 —

1 110g11 12

12. Pemnte ypaBHEHUe: 10%(2)52 —7x+6)—10g(x—2) =log x

13. Haiiute 3Hauenue Beipaxenus 1) 3tg45° —v/3ctg60° + 4sin30°
14. lToxaszaTb ToxzaectBo cos*a — sin*a = cos?a — sina
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5 3z 12
cosa=— —<a<2m cosf=——
15. BEIYUCIIUTD cos( o + B) > €CIH 13y 2 , 13 y
kY4
T<a<—
2

16.IIpeobpa3oBaTh B MPOU3BEICHUE sin 18 ° + sin 20 °

T V4
17. YupocTuTh BeIpakeHHE Co{g - aj +cos(a + E)

18. Berunciaurse 1)COS31§+S11’]216+tg426 2) SIHTE—COSHTE—F tgllTﬂ-.

19. Peminth ypaBHEHUE, pa3I0KUB Ha MHOYKUTENH €r0 JIEBYIO YacThb sin x —sin 3x = 0

1
20. Peruuts HepaBeHCTBO 1) COSX 2> —E ; 2) sin2x >%

. 3 2
21.Boiuncnure 2arcsi Ty +arctg(—1)+ arccosT

2

22.Pemuth ypaBHEHHE Sin X \/5
10 2
23. HaiiTu Bce pelieHus ypaBHEHHS Ha 3aJaHHOM OTPE3KE COoS g = %’ [_ 67:6 7[]

24. HailiTu o6sacTh onpeneseHus U 00J1acTh 3HAUCHUI Kaa0u u3 GyHKIuid 1)

y= 200{)6——) 2) y=2+ 4
3 X—

25. Haiiiute TOYKM MaKCUMyMa U MUHUMYMa (PYHKLIUU €€ MAKCUMYMbI U MUHUMYMBbI

y=-x"+6x-8
26. BEIACHUTD, ABISCTCS U, YSTHOHN, HEUCTHOM HMIIM HE SB/ISCTCSA HH YCTHOM, HU

. x .
HeueTHOH QyHkmus: 1) y = x° —E+smx; 2) = x% 4+ cos 3x

27. CKONbKO pa3iaNyHbIX ABYX3HAYHBIX YHCEN C Pa3HBIMU LU(paMH MOXKHO
COCTaBUTh, UCTIONIB3YsI UGpeL: 1) 1 1 5;2)0mn 6;3)2,416;4)0,1u8;5)3,4,5u6;
6)0,2,3,4u6?

28. AIMUHHUCTpaLys ropojia peunia nepeuMeHoBaTh 3 yauiel. K Be1oopy Obu1n
npenioxkeHsl 7 Ha3BaHU. CKOIBKUMHU CIIOCOOaMH MOTYT OBbITh IEPEMMEHOBAHBI 3TH
3 ynuipi?

29. CkonbKuMU cioco0aMu MOKHO pa3MeCTUTh 6 pa3IMYHBIX aBTOMOOUIIEH B ceMU
OJIHOMECTHBIX OoKcax?

30. B mara3un noctynmio 30 X0IOAUIEHUKOB, MATh U3 KOTOPBIX UMEIOT 3aBOJCKOM
nedext. CayyaitHbIM 00pa3oM BEIOMPAIOT OJUH X0J0AWJIbHUK. KakoBa BEpOSATHOCTH
TOTO, 4TO OH Oyzaer 6e3 nedekra?

31. KakoBa BEpOsSTHOCTb TOTO, YTO B YETHIPEX CIAHHBIX KapTax OyAeT OIUH Ty3 U
OJIMH KOPOJIb?

32. HaiiTu: a) MaTeMaTH4eCKOE OXKUJaHuE, 0) TUCTIEPCHUIO, B) CpPEIHEE
KBaJIpaTHUECKOE OTKJIOHEHHE AUCKPETHOM ciyyaiiHOM BeTUUYHUHBI X 110 U3BECTHOMY
3aKOHY €€ paclpeesIeHUs, 33 JaHHOMY TaOJIMUYHO:

X 8 4 6 5

P 0,2 0,5 0,2 0,1
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33. CymMa GecKkOHEUHO yObIBaroLIe reoMeTpuieckoi mporpeccuu pasHa 150.
Haiitu by, eciu q = 1/3

34. Beruuciuth npoussoanyto Gynkuun (12 — 7x)3 - (x3 — 2x)*

35. C noMoI1bI0 IPOU3BOIHON HaMIUTE MPOMEKYTKH BO3pacTaHUs U yObIBaHUS
¢ysxnun: f(x) =x"— 8x* +3.

36. CocTaBbTe ypaBHEHHE KACATEIbHOM K rpaduKy QYHKIMHK y = X* + X B TOUKE C
abcuuccoit x0 = 1.

37. Haittu muiomaas GUrypsl, OrpaHuueHHON TpaduKoM GyHKIIUHA Y=COSX, OCBIO
OX ¥ npsAMBIMH X = —EI/IX =T

2x+3 2
38. HaiinuTe nepBooOpa3Hyto f (X) =5¢" +4x

39. Pemuts ypaBaenue x* — 5x3 + 8x2 —5x +1 =10
¥+l _2x =5,
4 —6x3Y4+2=0.
41.Pemmte ypaBHeHne:V2x — x2 + 8 + Va2 —4x =+/—x—2+1
Vx

X2-8x+7 = x2-8x+7
43. M300pa3uTe pacCTOSIHUE M YTOJI MEKIY CKPELTHBAIOIIUMUCS THArOHAISIMHE

napajuieIbHbIX IpaHeil Kyoa.

44.B xyoe ABCDA B,C D, naiitu yron mexnay npsimeima A;D u D1E , rne E -
cepenuna pedpa CC,

45. Jlana npsimas 1 1Be TOUkd A U B, pacnosio’keHHbI€ O OJJHY CTOPOHY OT HEE.
Haiinute Ha npsimoii Takyto Touky C, yToObl TpeyroapHuk ABC nmen HauMeHbIInn
epUMETD.

46. Halinute 00beM LHMJIMHIPA C BBICOTOM, pAaBHOM 5 CM, €CJIM IMaroHajlb OCEBOTO
CEYeHHUs HMWIMHJIPa 00pa3yeT ¢ MIOCKOCThI0 OCHOBaHUA yroi 45 rpaaycos.
47.11nomane ceueHus mapa IOCKOCTbIO, IPOBEAEHHOM Uepe3 KOHEll JuaMeTpa Mo
yriioM 60° Kk HEMY, paBHa 75Hcm?. Haiiaure miommas IMOBEPXHOCTH 1Iapa.

48. Haiiure imameTp mapa, 006beM KOTOPOTO PaBeH 367 CM.

49. CTopoHbI TpEyrojbHUKA paBHbI 12¢M 1 9 cM, a yros1 MeXay HUMU 30°. naiitu
MJIOIIAb TPEYTOJIbHUKA

50. Hanucate ypaBHEeHHE cdepsl ¢ 1ieHTpoM B Touke C (2; —3; 5) u paguycom,
paBHBIM 6.

40. Petmuthb cucTeMy ypaBHEHHI {

42.PeliuTh HEPABEHCTBO

IIpoBepka BBINOJHEHHS KOHTPOJbHBIX padoT. KoHTposibHas paboTa MPOBOAUTCS C
LIEJIBI0 Pe3yJbTaTOB OOYYEHUS U MOCIEAYIOIIEro aHajau3a TUIHMYHBIX OIIMOOK M 3aTpyJHEHUH
oOyyaromuxcsl B KOHIE U3y4eHHUs] TeMbl WM paszaena. CorlacHo KalleHIapHO-TEMaTHYECKOMY
IUIaHy AMCUUIUIMHBI IPEJYCMOTPEHO NPOBEJCHUE CIEAYIOIINX KOHTPOIBHBIX paboT:
KonTponbnas padora Nel no pasaeny «Anredpay
KonTposabnas padora Ne2 no pazaeny «OCHOBBI TPUTOHOMETPUI
KonTpoabnas padora Ne3 no pasaeny «DyHKIMH, ©X CBONCTBA U IpaQUKU»

KonTponbHnas padora Ne4 no pasaeny «KomObunaropuka»

KonTponbnas padora NeS no pasaeny «371€MEHTbI TEOPUH BEPOSITHOCTEN U CTATUCTUKN
KonTponbnas padora Ne6 no teme «IIponsBogHas U ee IpUMEHEHHUE»

Konrtponbnas pabora Ne7 o teme «/HTErpan u ero npuMeHeHHE»

e  KonuTponbsHas pabota Ne8 no paszneny «YpaBHEHHs U HEPABEHCTBA»

e  KontponbHas pabota Ne9 no pazneny «lIpsmMble u IIIOCKOCTH B IPOCTPAHCTBE»

e  KontponbsHas pabota Ne 10 no pazneny «MHOrorpaHHUKH U KPYTJIble Tea

KonTpoabsnas padora Nel
Bapuanm 1
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N kW

4 BBIUUCIUTH

L7 41
3anummuTe ynciaa B BUe OECKOHEUHBIX EPUOIUYECKUX Apodeit: — %
3anucaTh B BUJIe OOBIKHOBEHHOM IPOOU OECKOHEUYHYIO IeCITHYHYIO po0b: 1,(7);
-5,3(23).

1

1.=
Brraucnenue: (g)z

Borunciute: (2V2)°
Borunciure: V54 - V4

Hpe,Z[CTaBBTe B BUAC CTCIICHEH C panrOHAJIBHBIM IMOKA3aTCIICM

xdx
—.
Haiinure 3HaueHne BoIpaxeHUn Va2 +V16b2 + 4b mpu a = - 2000, b =- 3000

1Y (1)2 L 2 1Y)
Pacrnionoxure uncna B mopsiJike BO3pacTaHUs 5 ; 5 ;9334 | —

x-16  x%5+4

YrpocTtute BeIpakeHue ——— | ———
p p x+x05+1 " x15-1

Y HallAWTE ero 3HayeHue npu x = 2,25

Bapuanm 2

3anummuTe ynciaa B BUJae OECKOHEUHBIX EPHOUYECKUX APOOEi: % , 185
3anucaTh B BUJIe OOBIKHOBEHHOM IPOOU OECKOHEUHYIO IECITHUHYIO Ipo0b: 4,(8);
-2,6(93).

1
Brruncaure: 8100004
Borunciure: (-3v2)*

Boruuciure: V144 - 3/9

Hpe,Z[CTaBBTe B BUAC CTCIICHEH ¢ panrOHAJIbHBIM IMOKA3aTCIIEM

X%
—

Haiigure 3HaueHne Bepakenuii V9a2+vb2+3a mpu a = - 100, b =- 2000
_3 1 2 2
PacrosioxuTe 4ncia B mopsake Bospactanus 2 *; 2; 5; 23,23

X—9 %05

x—x05+1" x15+1

Yrpoctute BeIpakeHHe U HaliuTe ero 3HaueHue npu x = 6,25

Bapuanm Ne 1

1. Beluucnurs 10g3 81
2.Bpiunciauth 10g169 13
3.BblunciIuTh 10& 1%9

1g125
g5

5.BBIUHCITATS 10g6 12—10g6 3+10g6 9

6.Berancints 2log, 6+ log, 3?5— log, 35

7. Boruncinutsb 10g3 2—10g3 2. 10g2 6+10g3 6
8.BerunciauTh 1g7(10g7 15+10g7 4—10g7 6)
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2 10g0'3 442
)

9. Beluucnurh
10 . Pemure 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. Haiinute KOpeHb ypaBHEHUS 2log,(3x — 5) =log, (15 —x)
Bapuanm Ne2

1 .Berancinuth 10g5 125
2.Bpiunciauth 10g5 5

3.BBIYnCIUTE 10g3 10g4 4
1g256
g4

4 BBIUUCIATH

5.Beraucinuts log, 6+ log, 4 +log, %

6.Beraucauth 210g6 2] —10g6 81—210g6 18

7.Bpraucnuts 2log, 8 +log, f—z— log, 25

lg3(log, 25—log, 2+log, §)

logg 2+ logsé

8.Berunciaurts

9.Beruncnute 9
10. Pemmre ypaBHeHUE 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 ypaBHEeHHE log32x —3logzx+2=0
14. Pemnte ypaBHEHUE loge(18 — x) = 4logse 2

Bapuanm Ne3

1.Beraucnuts log, %

2.BBIYUCIHUTH 1Og81 9

3. BBIUMCINTD 10g2 10g4 256
1g32
g2

4 BBIUUCIATH

5.Beruuciuts log, 5+ log, 25 +log, %

6.Berancnuthb 10g2 10—10g2 5+10gZ 8
7. Berauenurs 210g; 32—log, 256—2log, 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 ypaBaenue log,,(4x —9) = log;- X

12. Pemute ypaBHEHHE 2 log62x + 5loggx+2 =0.
13. Pemute ypaBHeHUe log,s(2x — 1) —logex =0
14. PemuTe ypaBHEHHE 11108116+ = .

Bapuanm Ned

1 .Beraucnuts log; L
25

2.Beruncinuthb logm 11

3. Berunciauts logs 10g32 2
1g27
g3

5.BBIYHCIIUTD 10g5 10+10g5 50—1% 4
6.BbIancIIuTh 10g2 8—10g2 3+10g2 12

4 BBIUUCIATH

7.Berauciuts 3log, 4 +log, 1—2— log, 15

8 .BuIuuciuTh 1g4(10g4 35+10g4 2—10g4 7)

9.BBIYMCIIUTS 2510853~ 1082527

10. Pemure ypaBHeHHE log,(6 —x) =5

11. Haiinute KopeHb ypaBHEHUS log,(x + 3) =log,(3x — 15)
12. Pemute ypaBHEHUE logs x = —logp (14 — x)

13. Pemiute ypaBHeHHE loge(x +17) = loge(2x + 7)
14 Pemnre ypaBHEHUE 3log,’x — 7log,x+2 =0

KonTpoabHas padora Ne2
1 séapuanm

1. a) mepeBecTH rpaaychl B paguaHbl: 155 °, 55 ° ;

2r &
0) nepeBecTu paguaHbl B Ipaychbl T

2. Haiigure ctg o , €cu sina = T U 0, JISKUT BO 2 YETBEPTH.

3. Berunciure:
@) /3sin 60 ° + cos 60 ° sin 30°—tg 45 "cg 135 ° + ctg 90 ° 5

0) COSZ—\/ESin£+\/§th-B) sin D +2sin 2 cos 2
6 4 3 6 12 12

4. Pemite ypaBHEHUE: /2 sin 3x —1 = 0 -

. Pemmre ypaBHEHHE: 2 cos > x — 3cos x — 2 = 0

6. Ypocture BbIpakeHHE:
(1-cosa)(1+cosa)

9]

3 a # mn,n e z;
sin” (—cr) ’

cos(% + aj —2sin(z - a)
B) 2

sin(a + 77)

0)cos(o—P)—2sinasinfB
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1") sin( 37 +a)+cos( 7 —a)—sin( —a) + cos( —).

7. Pemure ypaBHEHHE: cos 3x cos 5x = sin 3xsin 5x
2 eapuanm

1. a) mepeBecTH rpaaychl B paiuaHbl: 175 °, 75 °

2r 7w
0) rmepeBecTy pajKiaHbl B IPaayCh ?’E .

2. Haiitu (g o , ecin COSQ = 3 U 0L JIEXKUT B 3 UETBEPTH.

3. Brriuucnure:

) sin 30 ° + /6 cos 45 ° sin 60 ° — 1230 ctg 150 © + ctg 45 °;

) cos T ~2sin T 1 g L. ) 4sinf 120 ~2c0600 +27660

4. Pemnte ypaBHEHHE: 2 cos 3x — /2 = 0 -

5. Pemmre ypaBHEHHUE: 2 sin > x — 3sin x — 2 = 0
6. YIpoCTHUTE BBIpa)KEHUE:

2) (I-cosa)(1+cosa)

- , X £ TN, N E Z,
Sin @

6) sin( 27 + @)+ cos( 7 + )+ sin( —a )+ cos( —a).
g)cos( @ — f)—cos( @ + B);
2) sin(—@) + cos(7 + @)

1+2 cos(% —a)cos(—a)

. . 1
7. Pemnre ypaBHeHUE: sin 6x cos x + cos 6xsin x = 5

3 sapuanm
1. a) mepeBecT rpasycsl B pajilaHbl: 195 °, 95 °
3r 27
0) nepeBecTu paguaHbl B Ipaychbl ERETE

2. Haiigure ctg o , €cu sina = T U 0 JISKUT BO 2 YETBEPTH.

3. Beruncnure:

2) ¥2simS —co8 0 sib( +crgtSegl 38 —10);

Vs Vid s 257 . T
0) sin = ++/2 cos— —+/3ctg =. B) cOS| ——— [—2sin—cos—.
)sm3+ cos4 \/_cg6 B) ( 3) 171

4. Pemite ypaBHeHuUe: 2sin 3x —1=0.

2
5. Pemute ypaBHEHHE:! 2gx—3g2=0
6. YIIpoCTUTE BBIPAKEHUE:
2) (I-sina)(1+sina)

T
, A #*—+7mM,NE z
coso 2

6) sin( 7 +a)+cos( 27 +a)—sin( —a) — cos( —a).
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g)sin( @ + f) +sin( @ — B);

sin(:%z +a)+sin27 + @)

2cos(a)sin(—a) +1
7. Pemure ypaBHEHHME: sin 2x cos x + cos 2xsin x = 1

4 sapuanm

1. a) mepeBecTH TpaaycChl B paiuaHbl: 145 ° , 15 °

Sio &
0) mepeBecTH pajgraHbl B Tpagychl — ,— .

2. Haiitu (g o , ecin COSQ = 3 U 0L JIEXKUT B 3 YETBEPTH.
3. Beruucnure:
@) cos 60 ° — /6 cos 30 " sin 45" + ctg 30 "1g 150 ° — tg 45 °;

) sin” +V2cos T~ erg 7., 251870 +1200570 ~1g’60.

4. Pewute ypaBHeHHE: 2cos 3x —1=0.

5. Pemute ypaBHEHHE: 2Ct§ x—3ctg>ﬁ2=0.
6. YIpoCTUTE BBIPaXKEHUE:

(1-sina)(1+sina) P
s aF 54‘ m,n € z.

cos’ (—)
6) sin(l 7 —a)+cos( 37 —a)+sin( —a) + cos( —a).

cos’ x—sin® x

B) — <
sin2x

r) sin(o—f)—sin(o+f)

7. Pemnte ypaBHEHHE: sin 3x cos 5x — cos 3xsin 5x = 0,5

KonTpoabHnas padora Ne3
Bapuanm 1

1. ITo rpaduky pyHKIHHM OTBETHTE Ha BOTIPOCHI:
1) KakoBbl mpoMeKyTKH Bo3pacTanusi pyHKIHH?
2) KakoBbl mpoMeXyTKH yOBIBaHUS (DYHKINU?
3) HazoBute TOYkM MakcuMyMma u MUHHMYyMa ¢GyHKuuu. Kakue 3HadeHus npuHUMaeT QyHKIMSA B 3THX
TOYKax?
4) KakoBbl HanOonbLIee M HANMEHBIIee 3HAYSHUs 3TUX QYHKUMI Ha oTpeske [-2; 2]?
5) B kakux Toukax QyHKIHS HE SBJISIETCS HENPEPHIBHOM M KAKOBBI 3HAYCHHST (PYHKIUH B 3TUX TOUYKaX?
6) Ha xakux mpomMexxyTkax (GyHKIIHS HEIIpephIBHA?
7) ®ynkuwms, n300pakeHHas: Ha rpaduKe, SIBIACTCS YETHOW MITM HEYETHON?
Y ‘r
3

2
1

Ry

-5/-4 -3 -2-1/00 |l1/2 3.4 5

3
2. JIokaXuTe 4eTHOCTh (HEUEeTHOCTD) pyHKIMu: a) )V =X —3x ; 0) Y= 2
—X

124



3
3. Uccnenyiite GpyHKIMIO U OCTpoiiTe ee rpadux ) =(x —2) -1,
2
cos® x
5. HaiiguTe 00nacTh 3Ha4€HUH QYHKIMH: 3 = 2 cos x fgx -

4. Haitnute o61acTh onpeeneHust QyHKIUU: Y =

X
6. B 011HOii cHCTeMe KOOPIMHAT CXeMATHYECKHU TIOCTpoiiTe rpaduku Gpynkuuit ¥ =10g, x n y = [Zj
4

2-3x
7. Pemwuth ypaBHEHHE: a) (%) =25, 0) 4*+27-20 =0.

Bapuanm 2
1. ITo rpaduky QpyHKIHH OTBETHTE Ha BOTIPOCHI:
1) KaxoBbI mpoMeKyTKH BO3pacTaHUus (PyHKITHH?
2) KakoBbl mpoMeXyTKH yObIBaHUS (DYHKINU?
3) HazoBute TOukM MakcuMyMma u MuUHHMyMa ¢GyHKuuu. Kakue 3HadeHus npuHUMaeT QyHKIMSA B 3THX
TOYKax?
4) KakoBrbl HanOonbLIee M HANMEHBIIee 3HAYSHUs 3TUX QYHKUUI Ha oTpeske [-2; 2]?
5) B kakux Toukax QyHKUHS HE SBJISIETCS HENPEPHIBHOM M KAKOBBI 3HAYCHHST (PYHKIUH B 3TUX TOUYKaX?
6) Ha xakux mpomMexxyTkax (GyHKIIHS HEIIpephIBHA?
7) ®ynkums, n300pakeHHas: Ha rpaduKe, SIBIACTCS YeTHOW MITM HEYeTHON?

Ry

4
. JlokaknuTe 4eTHOCTh (HEUETHOCTh) (PyHKIMU: a) V =X (XZ +2); 0) y=

[\

¥ +2
i

4
. Uccnenyiite pyHKIMIO 1 IOCTpOITE ee Tpaduk y=4—(x+2) .
1

1+2sin2x
5. HaiiguTe 06nacTh 3HA4€HUH QYHKIMH: 3 = 2 + 3 cos 5x

W

4. Haiinute obsiacTpb onpeneneHus GyHKIUN: Yy =

_AX
6. B omHOII cucTeMe KOOpAMHAT CXEMATHIECKHU IIOCTpOiiTe rpaduku GyHKIHH | = jog , x U Y = 4

2x3
7. Pemuth ypaBHEHHE: a) 0,1 g :10, 0)9*-7.3"-18 =0.

KonTposbHas padora Ne4
Bapuanm 1

1. B smuke nexar 20 mapukos, 12 U3 KOTopsix yepHbie. KakoBa BEpOATHOCTH BBITALIUTh

HayTa;
a) YepPHBIN MapuK?
0) TpH YEpHBIX LIapUKa 32 OAUH pa3?

2. Jlana BeIOOpKa pe3ysIbTaTOB BHEIIHETO OIICHUBAHMS 10 MATEMaTHKE HECKOIbKUX YEJIOBEK (B
bamnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocTaBuTh TaOIUILY
pacnpe/eseHns IeMEHTOB BRIOOPKH 110 YaCTOTaM U OTHOCHTENbHBIM YacToTaM. Haiitu
MOJly, MEIUaHy, CpeJHEe 3HaueHHEe BbIOOPKU. [I0CTpOUTH MOIUIOH YacTOT.

3. B kopoOke nexar kapTouku, Ha KOTOpbIX 3anucanbl 0ykBsl cioBa OCHOBATEJIBHOCTD.
KaxoBa BeposITHOCTB TOT0, UTO Ha HayraJ B34TOl kapTouke Oyzer 3anucaHa Oyksa: a) O; 0)
corjacHasi Oyksa?
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4. Haiinute AU B u A N B, eciu A={2;3;7}, B={5;7;3}

B xopoOxe nexar 4 ronyObiX, 3 KpacHBIX, 9 3eJeHbIX U 6 XKeNThIX mapukoB. Kakosa

BEPOSATHOCTb TOT'O, UTO BHIOPAHHBIN IApUK OyIET HE 3€JEeHbII?

6. KakoBa BeposTHOCTH TOT0, YTO IIPH MMOAOPACHIBAHUYU UTPAILHOI KOCTHU BBIMAJIET HEe OoJiee
TpPeX OYKOB?

7. Ha gecstu kapToukax 3anvcaHbl HaTypanbHble uncia oT 1 go 10. Hayran 6epyt nBe U3 HuX.
KakoBa BeposiITHOCTB TOT0, YTO MOJIYJIb PA3HOCTH YHCEJ HAa KapTOUYKax paBeH 37

8. PemuTts ypaBuenue: C 2X= 153

e

Bapuanm 2

1. B Baze nexar 15 koHdeT, 08Tk U3 KOTOPHIX IIOKOJagHbIe. KakoBa BEpOSTHOCTH BHITAIIUTD
HAyTa/: a) MOKOJaaHyI0 KOH(eTy? 0) TpH HIOKOJIaAHbIe KOH(ETHI 3a 0uH paz?

2. Jlana BeIOOpKa KOJMYECTBA HOBOPOXKICHHBIX B TOPOJI€ A Ha MPOTSHKEHUH HECKOJIBKUX JTHEH:
56,45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu mony, MeraHy, CpeiHee 3HAUCHUE BEIOOPKH.
ITocTpoUTH MOIUTOH YaCTOT.

3. B kopoOke nexat 30 kapTodek, Ha KOTOPbIX 3anucanbl yncia ot 1 1o 30. Kakosa
BEPOSITHOCTH TOT'0, YTO HA HAyTaJl B3ATON KapTOouke OyAeT 3alKCaHo YKCIIO, KOTOPOE: a)
KpaTHO 7; 0) HE KpaTHO HM YUCIY 2, HM YUCTY 3, HU Yuciy 57

4. Haiinute AU B u A N B, ecniu A={2;3;7}, B={5;7;3}

Masnbuuk 3a0bU1 OCTEAHIO U PY ceMU3HAYHOTO HoMepa Tenedona apyra. Kakosa

BEPOSITHOCTH TOT'0, YTO OH HAOpas BEpHBIM HOMED.

6. bpocaroT urpaiapHyro KOCTb 0A1H pa3. KakoBa BEpOATHOCT TOTO, UTO BBINAJAET YUCIO, HE
MEHbIIIEe ABYX?

7. Ha kaproukax 3anucansl uncina ot 1 go 12. Hayrax GepyT nBe u3 Hux. KakoBa BeposiTHOCTh
TOT0, YTO CyMMa YHCEJl Ha KapToukax Oyner paBHa 127

8. PemwuTth ypaBHeHue: A 2X= 20

e

KonTposbHas padora NeS
Bapmuanr 1

Al. Cnyuaiinas BenuuumHa X npuHumana 3nauvenus: 1, 0, 4, 3, 1, 5, 3, 2, 4, 3. CocraBbTe
TaONMIly paclpeiecsiCcHUs] 3HA4YeHWH CiydailHoW BenuyuHbl X 10 dYactotraMm (M) w
orHocutenbHbIM vactotaM (W). IlocTpoiiTe NOJUrOH OTHOCUTENBHBIX YaCTOT 3HAYEHUU
BEJIMYHUHBI X.

A2. Haiinute Moy, MeiMaHy, CpeiHee U pa3Max BbIOOPKH 3HAUYEHUN CIIy4ailiHON BEJIMYUHBI:
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 nesouek IX kiacca:

34 34 35 35 35 36 36 36 36 36

37 37 37 37 57 38 38 39 39 39

HOCTpOI/ITB T36J'II/IIH>I pacupeacsiCHuA 4aCTOoT U OTHOCHUTCIIbHBIX YaCTOT. HOCTpOI/ITB ITOJIMTOH
qacCToOT.
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B2. Ormeuas Bpemsi (C TOYHOCTBIO 1O MMHYT), KOTOpPO€ TOKapu Opurajapl 3aTpaTWid Ha
00paboTKy OJHOM AeTalu, MOJydusid Takou psn manusix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 40, 38. CocraBuTh TaOMULBI pacmpeaesieHUus MO YacToTaM u
OTHOCHUTEJIHBIM YacTOTaM 3HAYCHHMH CiydailHOW BenwduHbL. Haiinute pa3smax, cpennee, Moy U
MEJUaHy JJIsl JAaHHOTO pAJia.

C1. Haittu nucnepcuro BeiOopku: 23, 29, 25, 26, 22.

Bapuanm 2

Al. Cnyuaiinas BenuunHa X TpuHHMana 3Hadenws: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CocraBbTe
TaONMIly paclpeicsiCcHUs] 3HA4YeHWH CiydailHOoW BenuyuHbl X 10 dYactotraM (M) w
otHocutenbHbIM yactotaM (W). [locTpoiiTe moNMrod 4acToT 3Ha4Y€HUN BETUYUHBI X.

ITocTpoiTe MOIUIOH YaCTOT 3HAYEHUM BEJIUYUHBI X.

A2. Haiigute Moy, MeIMaHy, CpeIHEE U pa3Max BHIOOPKH 3HAYCHHUH CIIy4ailHOW BEJIMYUHBI:
a)7,4,6,5,6,7,5,6;

6)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 T36J'II/IHI>I pacupeacsiCHud 4aCTOT U OTHOCHUTCIIbHBIX YaCTOT. HOCTpOI/ITB ITOJIMTOH
qacCToOT.

B2. B opranuzanuu Beld €XEIHEBHbIM YYET MOCTYNMBIIMX B TEUEHHE Mecdla nucem. B
pe3ynbTaTe MOJNy4rJIn Takoi psia nanubsix: 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. CocTtaBUTh TaOIMIIBI pacpeeICHUs
10 4YaCTOTaM M OTHOCHUTEJIBHBIM YacTOTaM 3HAYCHUM CIlydalHOW BenuuuHbl. Halinure pasmax,
cpeaHee, MOJy M MeJMaHy JUisl JAHHOTO psja.

C1. Haiitu nucnepcuro BeiGopku: 23, 29, 25, 26, 22.

KonTpoabHas padora Ne6

Bapuanm 1
1. Haiiti mpon3BoiHyI0 QYHKIIMH
2
2 1 4 3
Q) 6« w)a; D= (13" o) (-5x)".
v

2. Haiitu f(Xg)
9 fO=3-260=-1k 6 f()=——3 5=,
Jx 4

3. Haiitu npoun3Bo Y0 QYHKIIUH
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R ] SR ey
X 2-3x
4. HaiiTu npou3BOAHYI0 (PYHKITUN

a)eX +SiIDC; 0) COSXIng; B) 32 +1; r) CO%(Z—?)),
5. Haiitu npomexxyTku Bo3pacTaHusi U yObIBaHUS (PYHKIIUU f (X) =X3 —2x2 +x+3.

6. Haiitu HanOosbliee n HauMeEHbIlIEE 3HAYEHUs (PYHKLUU f (X) :X3 —ZXZ +Xx+3 na OTpe3Ke
3

0, |
2

1. Haiitu npou3BoaHyI0 QyHKIIUU
4

a) x*; 0) x 2 ; B) X5 r) ——; 1) (2—5x)4; e) ( 2X)5

Bapuanm 2

2. Haiitu f(Xg)
a) f(x)=vI=5x, X =-3; 6) f(x)=4x/;+%,x0=l.
X

3. Haiitu npoun3Bo Y0 QYHKIIUH

D N O oo SR e
x 3-2x
4. HaiiTu npou3BOAHYIO (PYHKITUN
a)cosx+3": 6)Inx - sinx ; B) 2% 1: r) silﬁf +2),

5. Haiitu npomexxyTku Bo3pacTaHusi U yObIBaHUS (PYHKIIUU f (X) :x3 —X2 —x+2.

6. Haiitu HanOospliee n HauMeHbIlIee 3HAYEHUs (PYHKLUU f (X) =X3 —xz —X+2 na OTpe3Ke
3
-L= .
2
KonTtpoabnas padora Ne7
Bapuanm 1

1. IToxazate, uro pyHkuus F(x) — nepBooOpasHas GyHKIMH f(x) Ha BCEl YMCIOBOM MpsAMOi

4
X
a) F(x) = f@)=x; 6) Fx) =%x5, F(x)=2x*.
2. Haiitu Bce mepBooOpa3Hbie JTaHHOW (DYHKITUU
1 3
a) 3x3 - 4x?, 6)———3; B) 2sinx + x2; F) de* + x3,
X x
3. lns dyHKIMY f(x) HAlTH IepBOOOPa3HYIO, IpauK KOTOPOI MPOXOAUT Yepe3 TOUKy M.
a) f(x) = —%, M(1:-2); 6) f(x) = sin x — cos x, M(%;l) .
X
4. HaiiTu miomaas KpUBOJUHEHHON Tpameryuy, OrpaHMYeHHONW MPSAMBIMU X=a, X=b, rpaduKoM

byrkmu y=/(x) u oceio Ox: a=0, b:2,f(X):X2 —2x+2.

5. Haittu nnowmaas GpuUrypsl, orpaHM4€HHOM 3a1aHHBIMU JIMHUSAMU: y=3x +1 8—x2 s y=0.
6. Beruncauts miuowmaab Gurypsl £, n300pakeHHON Ha PUCYHKE.
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Bapuanm 2

1. [Tokazatsk, uto pyHKIMA F(X) — mepBooOpa3Has GyHKIHH f(x) HAa BCeW YUCIOBOU MPSIMOU
6

5 4 X
a) F()=2x", f(x)=10c"; 6) F(x) =, f(0)=2"
2. HaiiTu Bce nepBooOpa3Hble JAHHON (YHKIIMU
1 2
a) 2x*-5x; ©0) ———7; B)3cosx -x; T) 5¢* — 2x%;
x° x
3. st yHKIMU f(X) HAUTH IEpBOOOPa3HYIO, TpaduK KOTOPOH MPOXOJAHUT Yepe3 TOUKy M.
2
a) f(x) =—, M(2;-1); 0) fx) = cos x +sin x, M (7;-2) -
X

4. Haiitu muiomaab KpUBOJIMHEWHON Tpamenuu, OrpaHu4eHHON NpSAMbIMU X=a, x=b, rpadukoM
2

byHKIMH y=f(x) 1 ocbto Ox: d =1, b=3,f(X)=x"—4x+35.

5. Haiitu mmomane Gurypsl, OrpaHU4CHHON 3aIaHHBIMH JTMHUSIMH: y=5x +14—X2 ,y=0.

6. Beruncnuts minomaas Gurypsl F, n300pakeHHOI Ha PUCYHKE.
Ly

KonTtpouabnasi pabGora Ne8

Bapuanm 1
1. PemmuTh HEpaBEHCTBO:
30x—9 4x—x?

2. PewmuTh uppanvoHagbHOE ypaBHeHHE: VX + 8 —x+ 2 =0

3. PemunTh MppanMOHATBLHOE HEPABEHCTBO: VX2 — X —2 = x — 1

4. PemuTb 0oKa3zaTeabHOE U JIOTApU(PMUUECKOE YPAaBHEHUE!

a. logs(2x+1)=logz13+1 b. 43X + 2 = 9 % 23X
5. PemmTh nokazaresbHOE HEPABEHCTBO:
X x-2
a. 32%%3 <025 b. (L] =36
' 9 3

Pemute norapupmMuueckoe HepaBeHCTBO:  logs(4x+1) >-1

Pemuth cucreMy ypaBHEHHI:
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{ 2y —3x =6, b{ X—y=6,
2x +y = log; 135 — log; 5 “x3 —y3 = 126.

Bapuanm 2

. Pemmuth HEepaBeHCTBO:

1 _ox2
a. X>— b. &£2X7>0
x—1 10-x

PemuTh HppanuoHanbHoe ypaBHeHne: V2x2 — 4x = Vx2 + 1 + Vx2 — 1
. Pemuth uppannonagbHoe HEPaBEHCTBO: VX +3 > x + 1

Pemutes nokazarenbHOE YpaBHCHHUC!

1
a. 9-81'"*=p7** b. 477 —7%x2X=14

. Pemmuts mmokazarenpHOE HCPABCHCTBO:

a. (%)HX > (,751-8% b. 39" -103"+3<0

Pemute norapudmuueckoe HepaBeHcTBO: 21g6 — Igx > 31g 2

7. PemuTb cucTEMy ypaBHECHMI:

. {2x—y=1, { y2—xy+1=0,
y _ X-2 .
=0 x?+2x=—-y?—-2y—1.
Bapuanm 3
Permuth HEpaBEeHCTRBO:
4x%4+8x—5 <0 b. (x—5)(2x+7)20
x+1 4-X

. Pemuts uppanuonansHoe ypaBHeHue: 4Vx + 1 = 2x + 2
. Pemmts upparuonanbHoe HepaBeHCTBO: V—X? + 6x — 5 > 8 — 2x

. Pemmuts nokaszatenbHoe 1 n1orapuMUUYECKOE ypaBHEHHUE:
a. 0,39%%°1-0,3%* =0,7 b. -log7(5-x)=log;2-1

Pemutes nokazarenbHoOE HCPAaBCHCTBO:

a, 2571 42X > 2%+l _y b, 377 +3% <108

Pemute norapudmuueckoe HepaBeHcTBO: 21g6 — Igx > 31g 2

7. PemuTb cucTeMy ypaBHECHMI:

{ 2x+y =15, b{3(x+1)+2(y—2)=20,
x — 3y = log, 144 — log, 9 ' X+ 2y = 4.

Bapuanm 4

. Pemuth HEepaBeHCTBO:

4 3X24+4X—4
a. x+2<1_X b. =<0

. Pemmts uppamponansHoe ypaBHenue: V6 — 4x — X% = x + 4

. Pemmts nppanmnonansHoe HepaBeHCTBO: V4X —8 > x— 5

Pemntsb nokasarenbHO€ ypaBHEHUE:
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a. 2X 4 2x+t2 = )( b. 7%2.14-7%=5

5. PemmTh nmokazaTreinpbHOE HCPAaBCHCTBO:
1
o 2ots (A b 84T —6:2°+120

6. PemmuTh norapudmuyeckoe HepaBeHCTBO: logs(4x+1) >-1
7. PemuTb cuCTEMYy ypaBHECHMI:
{2y—x=6, { X+ 2y = 6,
a _ b. 2 2
92Xty = 3273y 3x% — xy + 4y* = 48.

KonTtpouabsnas pabora Ne9
I sapuanm

Nel. OcnoBanue AD tpaneuun ABCD nexuT B INIOCKOCTH .. Yepe3 Touku B u C mpoBeleHbl
napaJeibHble IpsMbIe, IEPECEKAIONIUE IJIOCKOCTh & B TOUKAX £ U F' COOTBETCTBEHHO.
a) KakoBo B3aumHoOe nosioxeHue npsaMbix EF u AB?
0) UeMy paBeH yron Mexay npssmMeimu EF u AB, ecniu £/ ABC = 150 © ? [losicHUTE OTBET.

Ne2. IIpsimble a u b nexaT B HapajuleNbHBIX IIOCKOCTAX , U g . MOT'YT JIn 3TH NpsIMbIE OBITh:

a) mapajulelbHbIMM;  0) CKpelMBaloIUMucs?
CrhenaiiTe pUCYHOK JUISl KQXKJIOTO BO3MOYKHOTO CITyvasi.

Ne3. Yepes touky O, nexanyro MEXIy NapaulelbHBIMHM IJIOCKOCTAMU (X U f , IPOBEACHBI
upsamseie [ u m. [Ipamas [ mepecekaer NIOCKOCTH & U g B TOYKax A; U A> COOTBETCTBEHHO,

npsmass m — B TO4Ykax B; u B,. Halinute nnuny otpeska A,B,, ecinu AIBI :1201\/1,
BO:0B =3:4.

Ne4, Jlnaronans kyoa paBHa 6 cm. Haiigure:
a) pebpo ky0a;
0) KOCHMHYC yria MEeXIy JUaroHaJlsMU KyOa U MIIOCKOCTBIO OJTHOM U3 €ro rpaHel.

NeS. U3 Touku A K MIOCKOCTH , TNpOoBeAeHBI HaKJIoHHBIE AB u AC, oOpa3yroliue ¢ MI0CKOCThIO
« paBHble yrubl. I3BecTHO, uTO BC = 4B . Haiinurte yriuel TpeyroinsHuka ABC.

11 sapuanm

Nel. Tpeyronbauku ABC u ADC nexaT B pa3HbIX INIOCKOCTSIX M MMEIOT 001yt cropony AC.
Touka P — cepenuna croponsl AD, a K — cepeauna croponsl DC.
a) KakoBo B3auMHoe nosioxkeHue npsmeix PK u AB?
0) Uemy paBen yron mexay npsmbeiMu PK u AB, ecnmu /ABC =40° U /BCA =80°?
[TosicauTe oTBET.

Ne2. IIpsimble a U b nexaT B IEPECEKAIOIIUX IUIOCKOCTAX & U g . MOryT 11 3TU NpsIMbIE ObITh:

a) mapajuieIbHbIMU;  0) CKpENTUBAIOIIMMHUCS ?
CrhenaiiTe pUCYHOK JUTSI KQXKIOTO BO3MOYKHOTO CITydasi.

Ne3. Yepes Touky O, He JIexKallyl0 MEKIY MapalIeIbHBIMU INIOCKOCTSIMA (X U 3 , IPOBEACHBI
npsimble [ u m. Ilpsimas [ mepecekaeT MIOCKOCTH & U 5 B TO4Kax A; U A> COOTBETCTBEHHO,
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npsmass m — B TOo4ykax B; u B,. Halinute nnuny otpeska 4,8, eciau AZBZ :15CM,
OR:0OB =3:5.
Ne4, OcHoBaHMEM TPSMOYTOJILHOTO MapajuieJienuIiea CIYy)XUT KBajapaT; JIHaroHalb

napajuieenunea paBHa 2\/6 CM, a ero u3MepeHus otHocsres kak 1:12 Haiigure:
a) U3MEepEeHus Napajlielenunesa;
0) cuHyc yria MeXIy JuaroHajblo Napajjesienuieaa U IIOCKOCThIO €ro0 OCHOBaHMUS.

NeS. U3 Touku A K INIOCKOCTH IPOBEIEHBI NepneHAUKYIsp AO U 1B€ paBHbIE HAaKJIOHHbIE AB U
AC. N3BectHO, uTO BC = BO . Haitaurte yribl Tpeyronsuuka BOC.
KonTpouabsnas padora Nel0
Bapuanm 1
1. OcHoBaHMeM sl OPSIMOM HPU3MBI SIBJISETCS paBHOOEApPEHHAs TpaneLus, JUIMHbI OOKOBBIX
CTOPOH KOTOpPOil paBHbI O 13 cm, ocHoBanus 11 cm u 21 cm, miiomaas 1MaroHaJIbHOrO CEYEHUS
npu3Mbl pasHa 180 ey’ HaifuTe BEICOTY HPH3MBL.

A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ynanena oT kaxaoW BepmnHbI kBaapara Ha 10 cwm. Haitnure paccrosinue ot
TOYKU M 110 TITIOCKOCTH KBaJipaTa, €Clid €ro CTOPOHA paBHA 62 cm.

A. 8 cm. b.9 cm. B. 10 cm.
3. Uepe3 TOouky mepeceueHus auaroHaieii pomd6a ABCD TpoBeIeH K €ro IUIOCKOCTH
nepneHaukyissp MO pnunoit 12 cm. Anaronanu pomOa paBHBI 18 cm u 10 cm. Haitnure
JUTMHY OOJIbIIIeH HAKJIIOHHOM.

A. 15 cem. b. 12 cm. B. 10 cm.
4, [Inomans ocHOBaHUS MWIMHAPA OTHOCHTCS K IUIOIIAJA OCEBOIO CEUEHMsS KaK /3 4.
HaiinuTe yron Mexay 1uaroHajiblo OCEBOr0 CEYEHUS LIMIMHAPA U TIIOCKOCTHIO OCHOBAHHS.

A. 60°. b. 45°. B. 30°.

5. Bricora xonyca paBHa 10 cm. Haligute miomaab ceyeHUs, MPOXOMASIIEro 4Yepe3 BEpIIUHY
KOHYCa U XOpJly OCHOBaHUS, CTATMBAIOIIYI0 1yry B 60°, eciM IUIOCKOCTb CeueHus oOpaszyeT ¢
MIJIOCKOCThIO OCHOBaHUs KOHYca yrou 30°.

A. 100 cr’. B. 200 cn”. B. 500 e’
6. Haiinure o6bem 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 paauyca, a IUIONIAJb IMOJHOW TMOBEPXHOCTH
paBHa 288 T o’ Haitaure pannyc ocHOBaHUS LMJIMHAPA.

A. 6 cm. b.9 cm. B. 16 cm.
8. B numnusap BmMcaHa npaBuibHAs —n-yrojibHas npusma. Haiftu oTHomeHue oObEMOB
MIPU3MBI U LIWIUHIpA, €Cu 1 = 4.

A2, B.5. B.— .

T 3m

9. OcHoBanueMm nupamuzbl DABC sBiseTcss NpSAMOYrojbHbIM TpeyroinbHuk ABC, y KOTOpOro
runoTeHy3a AB paBHa 29 cm, kateT AC paBeH 21 cMm. Pebpo DA nepneHauKyIsIpHO K TIIIOCKOCTH
ocHoBaHus U paBHo 20 cMm. Haliaure nmiomanbs G0OKOBOM MOBEPXHOCTH MUPAMUIBI.
A. 580 cnr’. B. 650 car’. B. 790 car’.
Bapuanm 2

1. Jluaronans IpaBUJIBHOM YETHIPEXYTOJIbHOM MPU3MBI COCTABISET ¢ OOKOBOI rpaHbo yroia 30°.
Haii/iute 066eM IPHU3MBI, €CITH CTOPOHA OCHOBAHUAV2 cM.

A.2 M. B.4cm . B. 52 cM’.
2. V3 Touku A mpoBeaeHbI K MIOCKOCTH HakyIoHHbIe AB 1 AC gnuno#t 12 cm u 18 cm. Haiinute
JUTMHBI POSKIUNA HAKIIOHHBIX, €CJIM OJ(Ha U3 HUX Ha 10 cm OGosbie Apyrou.
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A. 14 cmudcm. B.6cmun9 cm. B. 10 cm 1 20 cm.

3. N3 Touku M k miockocty mipoBeneHbl HakJoHHble MA u MB nnunoit 10 cm u 17 cm.
Haitngure paccrosinue oT TOYku M 10 IUIOCKOCTH, €CJIM JUIMHBI MPOEKIUN MPONOPLMOHATBHBI
guciaaMm 2 u 5.

A. 6 cm. Bb. 7 cm. B. 8 cm.
4. JluaroHajib OCEBOr0 CEUYECHHs LUIMHIpa paBHAa 48 cm. Yron Mexay STOM JMAroHalbl0 U
oOpasytomei nununapa pasen 60°. Haliqure panuyc muinHapa.

A. 12 cm. B. 12v/3 cm. B. 14 cm.
5. BeicoTa koHyca paBHa 8 om. Ha xakoM paccCTOSSHUM OT BEPIIMHBI KOHYCa HAaJ0 MPOBECTH
MJIOCKOCTh, NapaJlIeIbHYI0 OCHOBaHUIO, 4YTOOBI IUIONIA/b CEYECHHs] Oblla paBHA IOJOBUHE
IUIOIIA I OCHOBaHUS?

A.2V3 om. b. 5 om. B. 42 om.
6. Kakoe konndectBo HeTH (B TOHHAX) BMEIIAET IMIMHIAPUYECKAs LUCTepHA quameTpom 18 wm
¥ BBICOTOM 7 M, €cIid IIoTHOCT Hedru 0,85 2/cv’?

A. 1513 m. b. 900 m. B. 2408 m.
7. HanOosplias quaroHajib NpaBUIbHOW IIECTUYTOJBHOM MPU3MBI paBHA 8 cM U COCTABISET C
00K0BBIM pedpoM yroia B 30°. Haitnure 00beM mpu3MbI.

A. 72w, B. 64 cv’. B. 60 cn’.
8. PaBHOOenpeHHas Tparenusi, OCHOBaHHsI KOTOpO# paBHBI 6 cv U 10 cm, a ocTpeiid yroa 60°,
BpaIlaeTcsi BOKPYr OOJIBIIET0 OCHOBaHUA. BbluuciauTe mioniaab MOBEPXHOCTH IMOJTYyYEHHOTO
Tena.

A. 40 en. B. 40 V3 caf’. B. 150 ca’.
9. B uununHap BnucaHa npaBuibHas n-yrojapHas npusma. Halinure oTHOLIEHHE 00bEMOB IPU3MBI
nu I_II/IJ'II/IHI[pa, CCIINU n = 3

3v3 T 3T
A —. b. |- B. —.
am 2 7
Bapuanm 3
1. OcHoBaHME MPSIMOM MPU3MBI - TPEYTOJBHUK CO CTOPOHAMHU 5 ¢cM ¥ 3 cM U YIIIOM,

paBubIM  120°, Mexay Humu. Hambombimas u3 miomaneil GOKOBBIX IpaHell paBHa 35 cu’.
Haiigure momaas 60KOBOW MOBEPXHOCTH MPU3MBI.

A. 42 e, B. 75 eat’. B. 108 e’
2. OcHoBanueM nupamunbl DABC sBasieTcss paBHOOeApeHHBIN TpeyronbHUK ABC, B KOTOPOM
AB =AC, BC = 6 cm, Boicota AH = 9 cm. U3BectHO Takxke, uro DA = DB = = DC = 13 cm.
Haiinute BeICOTY TMpaMUIbI.

A. 12 cm. b. 13 cm. B. 16 cm.
3. Touka M oauMHAKOBO ynajeHa OT BCEX BEPILUIMH MPABWIBHOTO TpeyrojibHUKa ABC u OT ero
IJI0CKOCTH Ha 6 cm. Hailnure pacctosHue OT TOYKM M 1O BEpLIMH TPEYrojbHUKA, €CJIH €ro

cTopoHa pasHa 8v/3 cu.

A. 8 cm. b. 10 cm. B. 12 cm.
4. Otpe3ok AD mepneHIUKYISIPEH K IUIOCKOCTH paBHOOeApeHHOoro TtpeyroibHuka ABC.
U3BectHo, ut0o AB = AC =5 cm, BC =6 cm, AD = 12 cm. Haligure paccrostnue ot Touku [ 10
otpe3ka bC.

A.6,5¢cm.  B.10V3em.  B.4V10cm.
5. Haiigute BBICOTY KOHYCa, €CIIM IUIOIIAJb €r0 OCEBOrO0 CEUYCHHUS paBHA 6 oM’ a
IJI0IA]Ih OCHOBAHUS paBHA & on’.

A. 6\/£. B.8\/£. B. X
8 6 8

6. luametp JlyHsl coctapnsieT (MpuOIM3UTENHLHO) YETBEPTYIO YacTh AuaMmeTpa 3emiuu. Haiiaure

OTHo1IeHHE 00beMOB JIyHbI ¥ 3eMiIM, cUUTas UX LIAPAMHU.
1 1 1
A —. b. —. B. -
64 16 8
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7. Haiigute 00pa3yroulyto yCEUeHHOI0 KOHYca, €ClIM paJnychl OCHOBAaHUMN 3emun6cem,a
BBICOTA 4 cMm.

A. 4 cm. B. 5 cm. B. 6,5 cm.
8. PaBHOOenpeHHas Tparenusi, OCHOBaHHs KOTOpOH paBHBI 6 cv U 10 cm, a ocTpeiid yroa 60°,
BpallaeTcsi BOKpyr 0osbliero ocHoBanus. Halinure o0beM Tena BpalieHus..

A. 481 ear’. B.100m+6 cx’.  B. 120w ear’.

9. OcHoBaHuEM THUpPaMUbl SIBISETCS TPEYTOJbHUK cO cTopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnas 60koBasg rpaHb HaKJIOHEHA K OCHOBaHMIO IoJ yrioM 45°. Haiinure miomians 00KoBOH
MOBEPXHOCTU MUPAMU/IBL.

A. 48 e’ B. 48v3 cnr’. B. 482 cr’.
Bapuanm 4

l. OcHoBaHME TPSAMOM NPU3MBI — PaBHOOEIPEHHBIN TPEYrOJIbHUK CO CTOPOHOM 6 cm, a
nuaroHanb 6okoBoii rpanu 10 cym. Haiinnre niomaas O0KOBOI MOBEPXHOCTH MPU3MBI.

A.2 el B.2V2 enf’. B. 4 car’.
2. OcHoOBaHHE NMUPAMUJBI - IPSIMOYTOJIBHUK CO cTopoHamu 6 cu u 8 cm. BricoTa nupamuabt
paBHa 12 cm ¥ mpOXOIUT Yepe3 TOUKY MepecedeHus JuaroHaneil ocHosanus. Haiinute 6okoBbie
pedpa nupamuabl.

A. 12 cm. B. 13 cm. B.13v2 cn.
3.Uepe3 BepmmmHy B pomba ABCD mnpoBeneHa mpsmas BM, nepneHAUKYyIspHas K €ro
mockoctu. Halaure paccTosHue OT TOYKH M 10 TnpsAMBIX, COIEpXKAIUUX CTOPOHBI

pomba, eciu AB =25 cm, 4 BAD =60°, BM=12,5 cm.

A.12,5¢cmu 25 cm b.13em u25cm. B. 12,5 cm u 24 cm.
4. Bslicora nuinHapa paBHa 10 om. Ilnomans ceueHuss HWIMHAPA MIOCKOCTHIO, HapaieIbHON
OCH IIJTMH/PA ¥ yJaneHHoit Ha 9 Om OT Hee, paBHa 240 om °. Haiigute pagnyc LHIHHIpA.

A. 15 om. B. 15,5 om. B. 15V2 om.
5. Ilnomams OCeBOro ceueHums KoHyca paHa 0,6 cu’. BeicoTa komyca pasma 1.2 cwm.
Haiinure nomans MMOJHOM MOBEPXHOCTH KOHYcCA.

AlSxw o’ b. 0,9\/5 T en’. B. 09w o’
6. Haiinute oOpasyromiyto yceueHHOro konyca. Ecin paanycsl ocHOBaHUH paBHBI 3 cM U 6 CM,
a BbICOTA paBHa 4 CM.

A.55 cm. B.5 cm. B.5V2 cm.

7. JluaroHaib NPSMOYTOJIBHOTO Tapajieenunena pasHa 18 cu u cocrasuser yron B 30° ¢

IJIOCKOCTBIO OOKOBOM rpanu u yron B 45° ¢ GokoBeiM pebpom. Halingure — 00bem
napajuienenunesa.

A. 7292 e, B. 729 en’. B. 729vV2 cn’,

8. PasBepTkoil OOKOBOI MOBEPXHOCTH KOHYcCa SBIs€TCS ceKTop ¢ nyroi . Halimute 5, ecnu
BBICOTA KOHYCa paBHa 4 CM. a paJiInyC OCHOBaHUs pPaBEH 3 cMm.

A. 230°. B. 250°. B. 216°.

9. CkonbKO TOHAJOOUTHCS KpPACKH, 4YTOOBI TMOKPAaCUTh Oak HUIMHAPUYECKOW (OPMBI C
IMaMeTpoM ocHoBaHus 1,5 m u BeicOTOM 3 M, ecnu Ha 1 e pacxoayercst 200 ¢ kpackwu.

A.1,125 T ke B.1,5 T xe. B. 1= m ke

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 pe3yiomamol 6 chepe omuoweHul ooyyaowuxcs | Beimonnenue

K cebe, Kk c6oemy 300p06bi0, K NO3HAHUIO CeOsL:

-TOTOBHOCTh U CHOCOOHOCTH OOYYAIOIIMXCS K OTCTaWuBaHUIO
JAYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTbL MU
CIIOCOOHOCTH BBIpA0ATHIBATh COOCTBEHHYIO MO3UILIMIO 1O OTHOIICHHIO
K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSAM IMPOIIJIOTO U HACTOSIIETO
Ha OCHOBE OCO3HAHMS M OCMBICIICHHS] UCTOPUH, JYXOBHBIX IIEHHOCTEH
Y IOCTUKEHUM HAIlIEH CTPaHBbI;

Jluunocmmuvie pezyniomamol 6 cghepe omHouleHul 00yYarOUUXCs
Kk Poccuu kax k Pooune (Omeuecmsy):

-popMHpOBaHHE  YBaXEHUSA K PYCCKOMY  SI3BIKY  Kak
rocyJlapcTBeHHOMY s3bIKy Poccuiickoit @enepaiuu, SBISIOIIEMYCS
OCHOBOIl ~ POCCHICKOM MJEHTUYHOCTM U TIJABHBIM  (aKTOpOM
HaIlMOHAJILHOTO CAMOOIIPEIETICHHUS;

Jluunocmmuvie pezynbmamol 6 cghepe omHouleHul 00y4arOUUXCs
K 3AKOHY, 20CY0apcmay U K 2paircoOanHcKomy ooujecmaey:

-MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIICCTBEHHOHN MPAKTHUKHU, OCHOBAHHOE Ha JIHAJIOTE
KyJIbTYp, a TakKe pa3IudHbIX (OpM OOIIECTBEHHOIO CO3HAHUS,
OCO3HAHHUE CBOETO MECTa B MOJIMKYJIHTYPHOM MUPE;

Jluunocmmuvie pezynomamol 6 cghepe omHouleHull 00yYarOUUXCs
C OKPYIAHCAIOUWUMU TTHOObMU:

-HPAaBCTBEHHOE CO3HAHUE M TOBEJICHHE HAa OCHOBE YCBOCHUS
00111e4YeIOBEUECKUX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U TIOBEICHHS
B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTU M CIIOCOOHOCTH BECTH JAHAJIOT C
JIPYTUMHU JIIOJbMHU, JOCTUTaTh B HEM B3aMMOIIOHUMAHUS, HAXOJUTb
o011I1e eau U COTPYIHUYATD JUISl X JOCTH)KCHHUS;

-pa3BUTHE KOMIIETCHIIMN COTPYIAHUYECTBA CO CBEPCTHUKAMH,
JEeTPMU MIIAJIIIETO BO3pacTa, B3pPOCIBIMH B 00pa30BaTENbHOM,
OOIIIECTBEHHO IMOJIE3HOH, y4eOHO-HCCIIeIOBATEIHCKON, MPOCKTHOW M
JIPYTUX BUOAX IEATEIbHOCTH.

Jluunocmuvie pezyibmamol 68 cghepe omHouleHull 00YYaArOUUXCS
K OKpydcarowemy Mupy, OJHCUBOU  Npupoode,  Xy00HCeCmEEeHHOU
Kyibmype:

-TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIIE
caM0o0Opa30BaHMIO, Ha TMPOTSHKEHUW BCEH IKU3HHM; CO3HATEIHLHOE
OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEITHOMN
npodeCCHOHAIBHON U 00IIIECTBEHHON JeATEIbHOCTH;

-3CTETUYECKOE  OTHOLICHUS K  MHUpY,
ACTETHYECKOMY O0yCTPOHCTBY COOCTBEHHOTO OBITA.

TOTOBHOCTH K

MPaKTHYECKUX padoT
Nel-56

Ornenka
MPaBUILHOCTH
BBIITOJIHCHUS
CaMOCTOSITCIEHOM
paboThI

Pemenue 3amau Bo
BpEMsl 3aHSATUS
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Jluunocmmuvie pesynomamul 8 cgpepe omuoueHus 00y4aruuxcs
K mpyoy, 6 cghepe coyuanbHO-3KOHOMUYECKUX OMHOUEHULL:

-0CO3HAHHBIA BBIOOp Oynmyiei nmpodeccun Kak MmyTh U CIOco0
peanu3any COOCTBEHHBIX KU3HEHHBIX TIAHOB,;

-TOTOBHOCTh OOy4arolmuxcsi K TPyAOBOW NpodecCHOHaATbHON
JEeSITeTbHOCTH KaK K BO3MOYKHOCTH YYacTHSl B PEIICHUH JIMYHBIX,
00IIECTBEHHBIX, FOCYIapCTBEHHBIX, O0IIEHAIIMOHATIBHBIX MPOOIIEM;

-TOTOBHOCTb K CaMOOOCIYKHBAaHMIO, BKJIIOYas OOYy4deHHE U
BBIMOJTHEHHE TOMAIIHUX 00sI3aHHOCTEH.

METANIPECAMETHBIX:

CTaBUTb U  (OpPMyIUpOBaTh COOCTBEHHBIE 3ajaud B
00pa3oBaTeNbHON 1eATENbHOCTH U KU3HEHHBIX CUTYaIUsX;

-HaXOJUTh H TMPUBOIAUTH KPUTHUYECKHUE AapryMEHThl B
OTHOIIIEHUU JIEMCTBUW WU CYXKJIEHUW APYroro; CIOKOMHO U Pa3yMHO
OTHOCHUTBCSI K KpUTUUECKUM 3aMEYaHUSM B OTHOLIEHUU COOCTBEHHOTO
CYXKICHHSI, pacCCMaTPUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

-pa3BepHYTO, JOTUYHO U TOYHO M3JIaraTb CBOXO TOUYKY 3PECHHUS C
UCIIOJIb30BaHUEM aJIeKBAaTHBIX (YCTHBIX U TMHCHMEHHBIX) SI3bIKOBBIX

CPENCTB.

OrncHka
MPaBUJILHOCTH
BBIIIOJIHCHUS
KonTposbhbie
pabotsl Nel — 10
Breimonnenue
IIPaKTUYECKUX paboT
Ne 1 — 56 Ouenka
MPaBUILHOCTH
BBIITOJIHCHUS
CaMOCTOSTEIbLHOMN
paboThI

Pemenne 3ama4q Bo
BpEMsl 3aHSTUS

NpEeAMETHBIX:

— HCIOJb30BaTh YUCJIOBBIE MHOXECTBA HA KOOPAMHATHOW INpPSAMOW U
Ha KOOPAVHATHOW INIOCKOCTH JUIsl ONIMCAHMS PEAIBHBIX IIPOLECCOB U
ABJICHUM; NPOBOJUTH JOKA3aTEIIBHBIE DPACCY)KIEHUS B CUTYyalUsAX
ITOBCEJHEBHOM KU3HM, IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB;

— BBINOJHATH U OOBACHATh CPAaBHEHHUE PE3YJIbTATOB BBIUMCIEHUI MpH
pElIeHNN MNPaKTUYECKUX 3aJady, B TOM 4YHCIE NPUOIMIKEHHBIX
BBIUUCIICHUH, HCII0JIb3Ys pa3Hble ClIOCOObI CPaBHEHMI; 3alMChIBATb,
CpPaBHMBATb, OKPYIJIATH UMWCIIOBBIE JIaHHBIE pEaJbHBIX BEJIUYUH C
UCIOJIb30BAHUEM DA3HBIX CHCTEM H3MEDPEHUs; COCTaBIATb U
OLICHUBATh Pa3HBIMU CIIOCOOAMHM YHCIIOBBIE BBIPAXKEHUSI IIPU
pelICHUM TNPaKTUYECKUX 3a7ady M 3a7ad M3 JPYyrux  y4eOHbIX
IIPEAMETOB;

— COCTaBJIATh M pelIaThb ypaBHEHUs, HEPABEHCTBA, UX CHCTEMBI IpU
pelleHnn 3a1ad APYruxX y4eOHBIX MPEAMETOB; BBINOIHATH OLEHKY
IIPAaBIONONOOUS  pe3yiabTaToOB, IMOJYy4aeMbIX TP  PELICHUU
pa3IMYHbIX YpaBHEHUH, HEPABEHCTB M MX CUCTEM IpPU PELICHUU
3ajjad  JIpyrux Y4eOHBIX IPEeIMETOB; COCTaBIATH M pELIaTh
YpaBHEHHsSI M HEPAaBEHCTBAa C IMapaMeTpaMy IpU PEIICHUU 3aaay
APYTUX y4eOHBIX MPEIMETOB; COCTaBJIATh ypaBHEHHE, HEPABEHCTBO
UIM HX CHUCTEMY, OIMCBIBAIOIIUE PEAIbHYIO CUTYalLUI0 WIH
IPUKJIAIHYIO 3a7a4y, UHTEPIPETUPOBATh MOJIyYEHHBIE PE3YJIbTAThI;
UCIIOJIB30BaTh NPOTPAMMHBIE CPEACTBA NPH PEUICHUU OTAEIbHBIX
KJIACCOB YPaBHEHMI U HEPABEHCTB;

— ompenensaTh Mo rpadpuKaM M HCIOJB30BAaTh JUIsl  pEIICHUs
IIPUKJIAJHBIX 3a/1a4 CBOMCTBA PEAJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN
(HanOoJIpIINE ¥ HaUMEHBbUINE 3HAYEHUS, TPOMEXKYTKH BO3pACTaHMS

Ornenka
MPaBUIIbHOCTH
BBIITOJIHCHUS
KoHntposbnsie
pabotel Nel — 10
Bremomnnenue
MPaKTHYECKUX padoT
Nel-56

Ornenka
MPaBUIbHOCTH
BBIITOJIHCHUS
CaMOCTOSTEIbLHOMN
paboThI

Pemenune 3ama4q Bo
BpEMsl 3aHSATUS
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u  yOblBaHUSA  (QYHKIMM, IPOMEXYTKHM  3HAKOIOCTOSHCTBA,
ACHMIITOTHI, TOYKH Teperuda, Mmepuoa | T.I.); HHTEPIPETUPOBATH
CBOHCTBA B KOHTEKCT€ KOHKPETHOH NPaKTUYECKOH CcHUTyauuu;
ompeneNnaTe Mo  rpadukaM  MPOCTEHWIINE  XapaKTEPUCTHUKH
NEPUOJNYECKUX IPOLECCOB B OHOJOrMH, SKOHOMHUKE, MY3BIKE,
pasavoCBA3H U Ap. (aMILIUTYa, IEPUOI U T.I1.);

— pemiaTb NpPUKIAJHBIE 3aJaud M3 OUOJIOTUH, (QU3UKH, XUMUH,
SKOHOMHKH W JPYTUX MPEIMETOB, CBSA3aHHBIE C HCCICIOBAaHHEM
XapaKTEepUCTUK  IPOLECCOB;  HHTEPHIPETUPOBATh  IOJTY4YEHHBIE
pe3yJbTaThI;

— BBIYUCIATH WM OLIEHUBATh BEPOSITHOCTH COOBITMH B peanbHOM
KM3HH, BBIOMpPATh METONBI IOAXOJINEr0 NpPEIACTABICHUS U
00pabOTKH JTaHHBIX;

— COCTaBJATH C HCIOJB30BAHMEM CBOMCTB T'€OMETPHUYECKUX (UTYD
MaTeMaTHYeCKue MOJENU Ul pelleHus 3ajad MPaKTHYECKOro
XapakTepa W 3a7ad M3 CMEXHBIX JUCIUIUIMH, MCCIEeI0BaTh
MOJIyYEHHbIE MOJICJIN M MHTEPIIPETUPOBATh PE3yJIbTaT;

— BIIQJICTh MOHATHAMHU BEKTOPHI M UX KOOPIWHATHI; YMETh BBIIIOIHSATH
OIlepalny HaJ BEKTOPAMH; UCIOJIb30BATh CKAISIPHOE MPOU3BEACHUE
BEKTOPOB IIPU pEIIEHUM 3a7ay; MNPUMEHATh YpaBHEHHE IIOCKOCTH,
bopMyiTy paccTOSHUS MEXIy TOYKAMH, ypaBHEHHE c(epbl NpU
pelIeHUM 3a/a4; HPUMEHSATh BEKTOPbl M METOJ KOOpAMHAT B
MPOCTPAHCTBE NPU PELICHUH 33/1a4.

3.2 ®opMa NpOMe:KYTOYHOM aTTeCTALMHI

ITpomexxyTouHass aTTecTalus MO JUCLUMIUIMHE MaTeMaThka B 1 cemecTpe —
TG depeHIIMPOBaHHBIN 3a4€T, BO 2 CEMECTPE — IK3aMEH.

JuddepenurpoBaHHblil 3a4€T NPOBOAUTCA 32 CUET BPEMEHU OTBEIEHHOIO Ha M3y4YEHHE
JUCLUIUIMHBL, IPU YCIOBUM CBOEBPEMEHHOI'O M KAaYECTBEHHOI'O BBINOJIHEHMSI O0Yy4aroIUMCs
BCEX BUJOB PaboT, NPelyCMOTPEHHbBIX paboueil mporpaMMoi TUCIUILIMHBI MaTEMaTHKA.

HTorosasi KOHTpoJIbHAsI padoTa

Bapuanr 1
1. Brorancnure: 47 o114 ;44 ¢
o 2-4128
2. Haiinure 3HaueHNE BBIPAXKEHUS:

3. Beluncnure: 10% 8+10§_’251 00‘10g5 4.

2
4. Haitgure pemienue ypaBHEHU: log 6(x - 5) = log 6 4x
T
5. Bouncoure 108 5| €OS ?
S5n
6. [TepeBenuTe U3 paauaH B Tpagychl e
7. VKaXHTe 4eTBEPTh, B KOTOPOIl JIKHUT Yrol , , ecin , =470°
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8. Haiigure 3HayeHne kocunyca yriaa & | eciiu u3BecTHo, 4ro: sin®=0,6 u

T
—<a<rw
2
X+ 4
9. Haiingute obnacTe onpenencHust GyHKIIHH f (x) = - 49
x —_
10. bankoBckas mporieHTHas ctaBka paBHa 7% roaoBbix. KakoBa qomkHa ObITh

nepBOHAYaIbHAsE CyMMa BKJIaza, 4TOObI yepe3 2 rojia ero pasmep coctaBui 34347 pyoOueid.
1. B Baze nexar s6moxu: 10 3eneHbIx u 5 kpacHbIX. CKOTBKUMH CIIOCOOaMHU MOKHO

B3SITh U3 Ba3bl 2 3€JICHBIX U 3 KPACHBIX s10710Ka?

Bapuant 2
1. Beraucnoure: 72 .37 :212.
o 34108
2. Haitngure 3HaueHue BBIpaKEHUS: ————

3
3. Beranemure: 10g 36+10g 99-log 11,

2
4. Haiinure pemienne ypaBHeHus: log 3( 10 — x° ) = log 3 3x

T
5. Borunciure 108 3| 18 ?

T
6. [lepeBeauTe U3 paauaH B rpaaychbl ? .
7. YKaxXuTe 4eTBepTh, B KOTOPOU JEKHUT Yrod , , €CIH , =500".
8. Haiinure 3HaueHune Kocunyca yriia & | eciim U3BeCTHO, uTo: sin®=0,8 u
T
—<a<rr.
2
2
. 6x — x
9. Haiinure o61acte onpeacIeHus (bYHKI_II/II/I f (X) = log P ——
x + 2
10. bankoBckas mporieHTHas ctaBka paBHa 9% rogoBsix. KakoBa jgomkHa ObITh

nepBOHAYabHAsE CYMMa BKJIaAa, 4TOOBI uepes 2 roja ero pasmep cocrasmi 59405 pyoneit.
11. B Baze nexar s6y0ku: 5 3eneHblx U 10 kpacHbIX. CKOJIBKUMHU CIOCOOAMU MOXKHO

B3SITh W3 Ba3bl 3 3€JICHBIX U 2 KPACHBIX s00Ka?

Bapuant 3
1. Breraucnure: 3° .25 6 :75°.
o V405
2. HaiinuTe 3HaueHue BhIpaKEeHUs: ——

45"
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3—7r<oz<27r
2

10.

Brrauennre: 10896-log3—-log8],

2
Haiinure pemienue ypaBHeHUs: log 5(x - 8) = log 52x
. T
Beruncinure log 2| St Z .

Sx
[TepeBenuTe U3 paauaH B Tpagychl T .

. 0
YKaxuTte 4eTBepTh, B KOTOPOH JIEKUT yroi , , eciu , =380".

Haiigure 3HayeHne kocunyca yria &, eciu u3BecTHo, 4ro: sin®=-0,6 u

36 — x°
Haiingure obnacTte onpenencHust GyHKIIHH Jx) = —3 .
x J—

bankoBckas MMpouCHTHAA CTaBKa paBHA 12% T'OJOBBIX. KaxoBa JOJDDKHaA OBITE

nepBOHAYaIbHAsI CyMMa BKJIaza, 4TOOBI yepe3 2 rojia ero pasmep coctaBui 56448 pyoueii.

1.

B Base nexar g010ku: 6 xenThiX U 12 kpacHbIX. CKOJIBKUMU CIIOCO0aMU MOYKHO

B3SITh U3 Ba3bl 4 KENTHIX U 2 KPACHBIX S0JI0Ka?

RY/2
T o< —.
2

Bapuanr 4

Breraucnure: 95 .11°:99 ¢.

5-3/108

Beraucmre: 10g320-log 5—log21¢

Haitgure 3HaueHnE BbIpAKEHHUS:

2
Haiinure pelienue ypaBHeHUSL: log 2( 6 —x°)=log ,IX
T
Beruncnure log 3| CIg ; .

Tr
[lepeBenute n3 paguan B rpalycChl T .

. 0.
VYKakuTe 4eTBepTh, B KOTOPOIl JIEXKHUT yroiu , , ecnu , =700

Haiigure 3HayeHue kocunyca yria &, eciu u3BecTHo, 4ro: sin®=-0,8 u

x—3
Haiinure obnacts onpenenenust pyHKIuNA f(x) = log 5 T o L7
X X
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10. bankoBckas nporieHTHas craBka paBHa 11% romoBeix. KakoBa moimkHa ObITH

nepBOHAYabHAsl CYMMa BKJIaJa, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 73926 pyoueii.

11. B Baze nexar s1650Kku: 6 xkentbix u 12 kpacHbIX. CKOJBKMMHU CIIOCOOAMH MOXKHO

B3SITh U3 Ba3bl 2 XKENTHIX U 4 KPacHBIX S0J10Ka?

O6yqafo1unec>1 JOIYCKATCA K CIa4Y€ JSK3aMCHa IIpU BBIIOJIHCHHU BCCX BHIOB

CaMOCTOSITENIbHOM pabOThl, IPAKTUUECKUX U KOHTPOJIBbHBIX padOT, MPeAyCMOTPEHHBIX pabouei
IIPOrpaMMON U KaJ€HAAPHO-TEMATUYECKUM IIJITAHOM JUCLIUIUIMHBIL.

AN

- = 0 A

12.
13.
14.
15.

16.
17.
18.
19.

20
21

23

26.

IlepedyeHb BONPOCOB K IK3aMeHY

Yacts A

Kopens n-oii crenenu. CoiicTBa KopHs n-oi cteneHu. O00011eHe TOHATUS O
[I0KAa3aTese CTENEeHU

ITonsaTue norapugma u ero cpoiicrsa. OCHOBHOE JI0rapu(pMUUECKOEe TOXKIECTBO.
JlecsiTuuHble U HaTypaibHble Jorapu@msl. [IpaBuna nelictuii ¢ orapupmamu. Ilepexon
K HOBOMY OCHOBAHHIO.

Jlorapudmuueckue ypaBuenus. [Ipuemsl pemenus. [Ipumepsl.
Jlorapudmuueckas pynkuus. Ee cBolicTa, rpaguk

Tpuronomerpudeckue pyHkuuu. OnpeeneHue CuHyca, KOCUHyca, TaHIeHCa,
KOTaHI'€HCa.

Paguannas mepa yrina. Ilepexon ot rpagycHOl Mepsl K paJMaHHOM U HA0O0POT.
3aBUCUMOCTb MEXAY TPUTOHOMETPUYECKUMHU (YHKLUAMHU OHOIO yrja.
®opMynbl ABOMHOTO yria. DopMmyIibl CIOXKEHUS.

. Pemenune npocTedmmx TPUroHOMETPUYECKUX YPaBHEHUM.
. Tpuronomerpuueckue Gpynkiuu. O61acTh ONMpeAeIeHNUsI © MHOXKECTBO 3HAYECHUN

TPUTOHOMETPUUECKUX (YHKIIH.

OOpaTHble TPUTOHOMETPUUYECKUE QYHKIUH.

OcCHOBHbIE MOHATHS KOMOMHATOPUKU: pa3MeEIleHus, IEPECTAHOBKU U COUYETaHMSL.
Teopus BeposiTHOCTEH. COOBITHE, BEPOATHOCTH COOBITHSL.

3aBUCUMOCTb M HE3aBUCUMOCTh COObITHI. COBMECTHOCTh U HECOBMECTHOCTh COOBITHH.
[TpoTHBOMOIIOKHOCTD COOBITHIA.

Teopus BeposiTHOCTElN. ClOXKEHNE U YMHOXKEHHE BEPOSITHOCTEH.

[Tpupamenue GpyHKLIMU U NpupallieHue aprymenta. OnpeaeneHue Npou3BOAHOM.
PU3NYECKUI U MEXaHUYECKUM CMBICII IIPOU3BOIHOM.

VYpaBHeHHE KacaTeabHON K rpaduky GyHKIUN

. [IpaBuna u popmyssl quddepeHITupoBaHms.
. [lpumMeHeHne POU3BOTHOM JIJIsl HAXOXKICHHS SKCTpeMyMa (QyHKIIUU
22.

[TonsiTre uHTErpana u nepBoodpazHoit

. Teopema Hprorona — JleiitoHuma
24.
25.

Crepeometpust. OCHOBHBIE aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 AKCHOM.

IIpsiMbIE ¥ TNIOCKOCTH B IPOCTPAaHCTBE. B3anMHOE pacnoyloKeHUE ABYX IPSIMBIX B
IIPOCTPAHCTBE.

B3auMHOe pacnonoxeHue npsaMon 1 miI0ckocTy. [lapamiensHOCTh TPSAMOM U INIOCKOCTH.
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27.

28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.
39.
40.

10.
11.

12.
13.

14.

Bsaumnoe pacnonoxeHnue IByX IIIOCKOCTEH B mpocTpaHcTBe. [lepneHaukyIsspHOCTh

JBYX TJIOCKOCTEH.

JIByrpaHHBIN yroil. YIoa MeXAy IIIOCKOCTSIMH.

MHuororpanauku. Bepmunsl, pedpa, rpaHu MHororpanHuka. @opmyna Diiiepa.
IIpusma u ee cBorictBa. [IpsiMast 1 HAKJIOHHAS IPU3MBI.

[TpaBunbsHas npusma. [Lnomanbs 60KOBOI U MOJHON MTOBEPXHOCTH TTPU3MBI.

Ky6. IMapannenenunen u ero cpoiictBa. O0beM kyba. O0beM napasiesenuneaa.
[Tupamua u ee croiicTa. [nomaas 6OKOBOM U MOJTHON MOBEPXHOCTH MUPAMUJIBI.
[IpaBunpHas nupamMua. Y ceueHHass IupamMmuaa.

IIpencraBieHue o NpaBUIbHBIX MHOTOTPaHHUKAX (TETpa’ip, Ky0, OKTa’aAp, AOAEKa AP U

HUKOCAdIP).

Tena u noBepxHocTH Bpamenus. Hunuaap. OcHoBaHus, BbICOTA, OOKOBask IOBEPXHOCTb,

oOpasytomas, pa3seprka. [Lnomaas O0KOBOW U MOJIHON TOBEPXHOCTH.

Tenau MMOBCPXHOCTHU BpALICHH. KOHYC. OCHOBaHI/IC, BBICOTA, OoKkoBas IMOBCPXHOCTD,

oOpa3yromas, pa3Beptka. [Inomaas 60KOBOI U OTHON MOBEPXHOCTH.

Hlap u cdepa. [Tnomans noBepxHocTH chephl.

Ceuenus mapa u cdepsbl.

®opMmyibl 00beMa MUPAMUJIBI, HHJIMH]IPA U KOHYca. Popmyna oObema mapa.

Yacrs B
x=16  x0°+4

Yopocture BeIpakeHue ——— : ———
p p x+x0541 " x15-1

Y HalUTe €ro 3Ha4YeHue npu x = 2,25
3 2 4

Pacrnonoxure 4yucia B nopsake Bozpactanus 2 *; 2; 5; 23;2°3

3anucaTh B BUJIe OOBIKHOBEHHOM IPOOU OECKOHEUHYIO IECITHUHYIO Tpo0b: 4,(8);
-2,6(93).

2 - 1 3 —=
1 Y2 — 5 (1)2
Pacnonoxwure uncia B HOpsiiKe BO3pacTaHUS (Ej ; (Ej ;9 3534 (—j
Boruucnure: logsS + log 425 + 10g4i
125
Boruucnure: logs72 — 10g3L6 +log;18
27
Brruucaure: 10g471 + logs36 +; 10g425
5 81

Pemnre norapupmuueckoe ypasuenue: log(x-1)=2

Pemute norapudMu4ecKoe ypaBHEHHE 10% (x+1)= 10% (4x-5)
Pemre norapudgmuueckoe ypasuenue logs (3x —5) = logs (x — 3)

PemnTe norapudmuyeckoe ypaBHEHHE fog | (x + 3) = 4

Pemure JIOFapI/I(l)MI/IquKOG YPaBHCHHC |og ,(4-x) +log ,(1-2x)=2log ,3
Pemmre norapudgmuueckoe ypaBHenue Ig (3 —x) —lg (x+2)=21g2
1-sin’ &

YnpocTture BeIpakeHUE:
cos a—1
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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.
41.
42.

43.

sin(360° — &) cos(—«)
cos(180° + &)

Ynpocrute Beipaxenue: 1 + cos” o — sin” o

yr[pOCTI/ITC BbIPAXKCHUC:

. T
YnupocTute BeIpaXKeHHE: sin(ax - E)tg (-@)

T
cos(—t+ta
( 2 )
. . 5 .
Haiinure cos o u tg o, eciu sin o = I u o - yroa Il koopauHaTHON YeTBEpTH

Haiinute cos oo u tg o, ecan sin oo = 0,6 u a - yroia I koopaAMHATHON YeTBEPTH
Haiigure cos oo u tg a, ecu sin o = — 0,8 u o - yroux Il koopauHaTHO# YeTBepTH
Haiigure sin oo u tg o, ecmu cos o= 0,6 u a - yroi I koopaAMHATHON YeTBepTH

V4
Pemnre TpuroHOMeTpUYECKOE ypaBHEHHE: 2 cos( x + —) = +/2

Pemnte TpUroHOMETpUUECKOE YpaBHEHHUE: sin x — 0,25 =0
Pemnre Tpuronomerpuueckoe ypaBHeHue: 2 cos X + .2 =0
PewiTe TPUrOHOMETPHYECKOE ypaBHeHHe: 2 sin” X +sinx — 1 =0
PewiTe TPUrOHOMETPHUECKOE ypaBHeHHe: 2 sin” X + 7sinx — 4 =0

. V4
Pewmnre TpuroHoMeTpuueckoe ypaBHeHue: 2 sin( x + 5) +42=0

Pemute Tpuronomerpuueckoe ypaBHenue: 2 cos x — 3 =0

161" (125Y
Pemute nmokasarenpHoOe ypaBHEHUE: | — | =|—

25 64
Pemnte nokazarenbHOe ypaBHEHUE: 2 - 4% 17-4+8=0
Pelnte mokasatensHoe ypaBHeHue: 3°° — 4 - 3*+3 =0

2x+3
2 _
PemmTe nokazarenbHOE ypaBHEHUE: (— =4,57

. 1
Hanummure ypaBHeHue kacaTesnbHoM K rpa¢uky ¢pyHkiuu f(x) =5 - 5 X’ B TOUKE Xo = 2.

CocTaBbTe ypaBHEHHE KacaTenbHoil Kk rpaduky dynxmun f(x) = e B Touke xo = 0.
3anuunTe ypaBHEHHE KacaTelbHoil K rpaduky dyukmuu f(x) = 3 x° + 5x B Touke ( 1; 8).
S—x
Haiinute npousBoanyto GyHkuuu V="~
x+2
. . V4
Haiigure 3HaYeHUE MPOU3BOAHON QYHKIUH y = 3x + 4 — 5sin x B TOUKE X, = —
N 3+ 2x
Haiinure nponsBoanyto GyHKIUU y = .
x —

Haiinute npousBonHyto QyHKIUHU y = —%x“ +3x° —2x+11

Haiinute npousBoiHyto QyHKIUHU y= X —x (x> +7).
HaiiTi IpoMexyTKH BO3pacTaHus GyHKImMH y = X° — 2X + 3.

Vcenenyiite dyukumo f(x) = 3x° — 20 x> Ha Bospactanue (yObIBAHHE) U YKCTPEMYMBL.

Uccnenyiire pynkuuto f(x) = %x“ + ;x3 — 3 Ha Bo3pacraHue ( yObIBaHHE).

142



44,

45.

46.

47.

48.

49.

50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

2
Breraucnure uHTETpa .[(xz +2x+1)dx
-1

&N

Brruncinvre naTerpan JSanxdx .
v

o

9
6x

Brruucnure unTerpan J.—,_dx
1 x

8
3 2d
Brruncnure uHTErpa VX ax
1

1
Brpruncinvre naTerpan f (1+2x)*dx
0

. . . 1.
Haiinute obwmuit Bua nepoodpasnoit ans pynkuuu f(x) = — - sin 3x
x

Haiiti epBoo6pasuyro Gpyrkiuu f(x) = 3x> + 2 X — 1, rpauK KOTOPOH IIPOXOUT Yepe3
Touky M ( 2;4).

Haiinure nepooOpasHyto GpyHKIUHU X /x - 3 i/xT

Hns pynxnuu f(x) = (2x + 5)° Haiiure nepBooOpa3Hylo, rpaguKk KOTOPOU MPOXOAUT
yepe3 Touky M (- 2; 3).

B simuke 20 mrapoB, u3 Hux 12 6enbix, octanbHbie royryosie. M3nekator 2 mapa. Haitu
BEPOSITHOCTH, YTO 00a 1mapa Oebie.

B niepBoii ypHe coaepxkutcs 8 cuHuX U 10 KenThIX MapoB, BO BTOPOii 4 O6enbix u 12
JKENTBIX AapoB. M3 KaX101 ypHBI Haynady U3BJIEKIIH 110 ONHOMY wmapy. Haiitu
BEPOSATHOCTb TOT'O, UTO 002 N3BJICUEHHBIX 11aPA KEJITOTO LIBETA.

AngaBuT HEKOTOPOTIO sA3bIKA CONEPKUT 12 OykB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OYKB 3TOro ajndaBuTa, €Ciau OyKBbI B CJIOBaX MOTYT
MOBTOPATHCS?

AndaBuT HEKOTOPOTO sA3bIKa CONEPKUT 12 OykB. CKOJIBKO CYIIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJICHHBIX U3 OYKB 3TOr0 ajdaBuTa, €ciau OyKBbI B CIOBaX HE MOTYT
MOBTOPATHCS?

B kop3une 16 mapos, u3z Hux 14 6enbix, octainbHble cuHKe. M3BnekaroT 2 mapa. Haiitu
BEPOATHOCTH COOBITHI TOT0, YTO 00a I1apa CUHKE; IEPBBIN 1ap Oelblii, a BTOpOoil CHHUH.
Ha nexypcTBo U3 3 ManbuukoB U 4 1€BOYEK CIyyaliHO OTOUPAIOT 4 JEKYPHBIX.
CKoJpKMMHU crIOCOOaMM UX MOYXKHO OTOOpPAaTh IPU YCIOBUH, YTO OyIyT OTOOpaHbI 2
MaJIbYMKa U 2 JEBOYKU?

YCTpONCTBO COCTOUT U3 TPEX JIEMEHTOB, padOTaIOIINX HE3aBUCUMO. BeposTHocTH
0e30TKa3HOM pabOThI 3a OMPEIEICHHBIN TPOMEKYTOK BpEMEHH MEPBOT0, BTOPOTO U
TPEThEro AJIEMEHTa cOOTBETCTBEHHO paBHbI 0,4; 0,3; 0,5. HaliTi BEeposITHOCTH TOTO, YTO
3a 3TO BpeMsl OTKaXKyT BCE TPH IJIEMEHTA.

N3 15 TypucToB Hago BHIOpaTh ASKYPHOTO U €r0 MOMOITHUKA. CKOJIBKUMHU CIIOCOOaMHU
3TO MOKHO cJienarh?
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61

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

. lnaronab 0ceBOro C€4eHHs LUIMHAPA paBHa 12 cM, a paguyc OCHOBaHHS — 6 CM.
Haitgure BbICOTY HUIMHIpA.

B npaBuibHOI 4eThIpEXYroipHOM NUpamMuie BbicOTa paBHa 12¢M, a anogema - 15cM.
Haitgure nuomaaps noJIHOM NOBEPXHOCTH NUPAMHU/IBI.

B ocHoBanuu npasuiibHON ueThlpexyronbHoi npusmsl ABCDA B, C;D; nexur kBanpat
co cropoHoii 4 cM. /luaronans npusmsl AC; 00pa3yer ¢ MmI0cKoCcThio ocHoBaHus ABCD
yrou 60°. HaliguTe BbICOTY NPU3MBI U IJIOIIA/b [IOJTHONH IOBEPXHOCTH.

JlnaroHasip NpaBHIIbHOMN YETHIPEXYTOIbHON MIPU3MBI COCTABIISAET C OOKOBOW I'PaHbIO YToJl
60°. Haiinute o0beM npu3Mbl, €CJIM CTOPOHA OCHOBAHUS 8cm

Panuychbl ocHOBaHMI yc€UeHHOT0 KOHYca paBHbI 12 cM 1 6 cM, a oOpasyromas
HAKJIOHEHA K IJIOCKOCTH OCHOBaHMs 1o yriaoM 45°. HaiinuTe miomans 1 00beM
YCEUEHHOI'0 KOHYCa.

Haiinute nonHyto miomaas NOBEPXHOCTU U 00bEM TUPAMUJIbI, Y KOTOPOM BBICOTAa paBHA
2 M, a OCHOBaHHMEM IHPaMU/IbI SBIISIETCA KBaJpaT CO CTOPOHOI 3 M.

OcHoBaHMEM NUpPaMU/IbI SIBISIETCA TPEYTOJIbHUK co cTopoHamu 12 cM, 10 cm, 10 cm.
Kaxnas OoxoBas rpanb HakKJIOHEHA K OCHOBaHUIO 1o yriioM 60°. Haitaure o0bem u
IUIOIAAb OOKOBOM MOBEPXHOCTU MUPAMM/IBL.

Haiinute cTopoHy OCHOBaHHUS M BBICOTY MPABHIILHOW YETHIPEXYTOJIbHON MTPU3MBI, €CIIU
Son=90cM’, Sgo=40cM”.

Bricora numnaapa pasHa 10 qm. [nomans ceyeHus NUIMHIPA ITIOCKOCTBIO,
nmapasiensHOi OCH HIIHHAPA U YAANCHHOH Ha 9 M OT Hee, pasHa 240 v °. Haitaure
pannyc LIUIUHAPA.

OcHoBaHMe PSMOM TPU3MBbI — paBHOOEIPEHHBIN TPEYTOJbHUK CO CTOPOHOM 6 cM, a
nuaronanb 6oxoBoit rpanu 10 cm. HaiiauTe miomanps O0OKOBOM MOBEPXHOCTH U 00BEM
IIPU3MBI.

B nmpaBmIIbHOM 4ETHIPEXYyroabHON IPU3ME IUIOIIAlb OCHOBAHUS paBHA 25 ¢M?, a BbIcoTa 4
cM. Hailnurte nuaronanbs 1 00beM MPU3MBI.

OcHoBaHMEM IIPSAMON MIPU3MBI CIYXKHUT NPSMOYTOJIbHBIA TPEYTOIBHUK C KaTeTaMu 12 cm
U 5 cM, BBICOTA IPU3MBbI paBHa 8 cM. HalinuTe miomans noaHoH NOBEPXHOCTH.

Pannyc okpyXHOCTH, OIMCAHHON OKOJIO OCHOBaHUS IIPaBUJIbHOM IIECTUYT OJIbHON
npu3Mel, paBeH 3 cMm. HaliauTe niomaab MoiHoN NOBEPXHOCTH NMPU3MBI, €CIIH €€ BbICOTA
paBHa 10 cm.

JlnaroHasib MpaBHIIBHOMN YETHIPEXYTOIbHON MPU3MBI COCTABIISAET C OOKOBOM I'PaHbIO YToJl
30°. Haiiaure miomaab 60KOBOW MOBEPXHOCTU M 00BEM MTPU3MBI, €CIIH CTOPOHA

OCHOBaHUSA V2 CM.

Boicora nununapa Ha 12 cm Oosblie ero paauyca, a ouaab NoJIHON MOBEPXHOCTH
paBHa 288 1 oM. Haitaure paanyc ocHOBaHUS LUIMHIPA.

JluaroHanb NpaBUIBLHON YETHIPEXYTOIbHOM MPU3MBI COCTABIISAET ¢ OOKOBOM I'paHbIO YIoJl
60°. Haiinure 00beM MpU3MBbI, €CJIM CTOPOHA OCHOBAHHS 6 CM.

JuameTp 11apa paBeH BbICOTE KOHYCa, 00pa3yrolias KOTOPOro COCTABIISAET C INIOCKOCThIO
ocHoBaHus yroi 60°. HaliTu oTHOLIeHHE 00bEMOB KOHYCa U 111apa.

Pannyc mapa pasen R=5. Haiinure nomans MoJHON MOBEPXHOCTH BIIMCAHHOIO B IIAP
KyoOa.

Paanycel ocHOBaHUI yceueHHOIro KOHyca paBHbl 4 cM U 12 cM, a oOpasyroias paBHa
17cm. HaiinuTe: a) BBICOTY YCEUEHHOTO KOHYca; 0) IUIOMAaAb OCEBOTO CEUCHHUS.
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80. B ocHoBanuu npaBuiabHON YeTbipexyroyibHOM mpu3mMbl ABCDA | BC D, nexut kBaapar
co ctopoHoit 8 cM. Jlnaronans npusmsl AC; oGpasyer ¢ miockocTbio ocHoBanust ABCD
yron 30°. Haiimute BBICOTY TPU3MBI U TUIOMIA/h TIOJTHON TTOBEPXHOCTH.

4 Cucrema oueHuBanus komiviekta @®OC Tekylmero KOHTPoOJsi U MPOMEKYTOYHOM
arrecTaumnu

[Ipu oneHMBaHUM MPAKTHYECKOM M CaMOCTOATENbHON paboThl U (OPM IMPOMEKYTOUHOM
aTTecTalMy 00y4arollerocsi y4YuThIBAETCs CleAYIOLIee:

- KQ4eCTBO BBINOJIHEHUS TPAKTUUECKON YacTu padoThI;

- KauecTBO 0(OpMIIEHUS OTYETa 110 paboTe;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI IIPU 3aLUTE PaOOTHI.

Kaxzplii BuJ paboThl OLIEHUBAETCS 110 MATH OaIbHOM LIKaJe.

«5» (0TIIMYHO) — 3a INIYOOKOE U MOJHOE OBJAJACHUE COAEpKAHUEM yueOHOro MaTepuaa,
B KOTOpPOM oOOydarouiuiics cBOOOJHO W YBEPEHHO OpPUEHTHPYETCs; 3a YMEHHE NPaKTUYECKU
IPUMEHSTh TEOPETUUECKHIE 3HAHUS, BBICKAa3bIBaTh U OOOCHOBBIBATh CBOU CYyKJeHUs. OLeHka «5»
(OTJIMYHO) MpenoaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHHUE OTBETA.

«4» (xopowo) — eciau OOy4aroLIMiicsl MOJIHO OCBOWMJI Y4eOHBbIM Marepuall, Biaaeer
HAy4YHO-NIOHATHIHBIM aNlapaToM, OPHUEHTHPYETCd B M3YYEHHOM Marepualle, OCO3HaHHO
IPUMEHSIET TEOPETUUYECKUE 3HAHUS HA IPAKTHKE, TPAMOTHO M3JIaraeT OTBET, HO COAEp)KAHUE U
(dopma oTBEeTa UMEIOT OT/ENIbHbIE HETOUHOCTH.

«3» (YAOBIETBOPUTENIBHO) — €CJIM 00yJarouiuiicss 0OHapyXKUBAaeT 3HAHUE M NOHUMAaHUE
OCHOBHBIX TOJOXEHUH yueOHOro MaTepualla, HO M3JaraeT €ro HEmoJHO, HEelocCleA0BaTeNbHO,
JIOTYCKaeT HETOYHOCTH, B NPUMEHEHMHU TEOPETUUYECKUX 3HAHUN INpPU OTBETE HAa IPAKTUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €cld OOydYaloIIMiiCI HUMEET pPa3pO3HEHHBIE,
OeccucTeMHble 3HaHUS, JONYyCKaeT OMIMOKM B ONpeleNeHUM 0a30BbIX MOHATHUH, HCKaXaeT UX
CMBICJI; HE MOXKET ITPAKTUUYECKH PUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oueHuBaHusi NPaKTHYECKUX padoT.

[TpakTnueckast paboTa OLIEHUBAETCS MAaKCUMAIbHO OLIEHKOU «5» (OTJIMYHO).

Kaxnoe 3a1aHue olleHUBaeTCsd MaKCUMaJIbHO OLIEHKOH «5» (OTIMYHO).

ITo pe3ynbTaTraM OLIEHUBAHUA BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEAHEM.

Kpurepun onieHUBaHMsI pEIICHUN 3a1a4.

«5» (OTJIIMYHO) — COCTaBJIEH NPABUJIBHBIA AJTOPUTM PELICHUS 3aJaud, B JIOTUYECKOM
paccyXJ€HUH, B BBIOOpE HOPMAaTUBHBIX MCTOUHUKOB M PEIICHUU HET OUIMOOK, MOIy4eH BEPHBIH
OTBET, 33aJ]a4a PelleHa palliOHAIIbHBIM CIIOCOOOM.

«4» (XOpolIO) — COCTaBJIEH NPaBWIbHBIA aJrOPUTM pELICHHs 3aJaud, B JIOTHYECKOM
pacCyKJI€HHH U PEIIEHUUM HEeT CYIIECTBEHHbIX OLIMOOK; MpaBWJIBHO CHAeJaH BbIOOp
HOPMATHUBHBIX HCTOYHHMKOB; €CTh OOBSCHEHHME pEIEHMs, HO 3a/laya pellleHa HepalMOHaIbHbIM
CII0COOOM MIIM JIOTYILEHO HE 0oJiee IBYX HECYILECTBEHHBIX OIIMOOK, [T0JIy4€H BEPHBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHME BBINOJIHEHO, B JIOTMYECKOM PACCYXJIEHHUH HET
CYLIECTBEHHBIX OLIMOOK, HO JOMYIIEHbl CYIIECTBEHHbIE OLIMOKM B BbIOOpPE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ]a4ya PelleHa He MTOJIHOCThIO WIIM B OOLIEM BHJIE.

«2» (HeylOBJIETBOPUTEIHHO) — 33/1a4a PelIeHa HeIPaBUIbHO.

Kpurepun oneHuBaHNs CaMOCTOSITEIbHBIX PadoT.

Kpurepun onieHUBaHMsI pEIICHUN 3a1a4.

«5» (OTJIIMYHO) — COCTaBJIEH NPABUJIBHBIA AJTOPUTM pPELICHUS 3aJaud, B JIOTHYECKOM
paccyXJ€HUH, B BBIOOpE HOPMATUBHBIX MCTOUHUKOB M PEILICHUU HET OUIMOOK, MOIy4eH BEPHBIH
OTBET, 33aJ]a4a PellIeHa PalliOHAIBHBIM CIIOCOOOM.

«4» (XOpolIO) — COCTaBJIEH NPaBWIbHBIA aJrOPUTM pELICHHs 3aJaud, B JIOTHYECKOM
pacCykJII€HHH U PEIIEHUUM HEeT CYIIECTBEHHbIX OLIMOOK; MpaBWJIbHO CAENaH BbIOOp
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HOPMATHBHBIX MCTOYHUKOB; €CThb OOBSICHEHHE pEIICHUs, HO 3ajaya pellieHa HepaluoHAIbHBIM
Croco60M MM JIOTYILEHO He 0oJiee IBYX HECYIECTBEHHBIX OIIMOOK, OJIy4eH BEPHBIN OTBET.

«3» (YyIOBIETBOPUTEIBHO) — 3a/JaHHE BBHIMIOJIHEHO, B JIOTHYECKOM PACCYKIEHUU HET
CYLIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHBbIE OIIMOKM B BHIOOpPE HOPMAaTHMBHBIX
MCTOYHHMKOB; 33/1a4a PEIIeHa HE MOJHOCThIO WIIH B O0IIEM BHUJIE.

«2» (HEeyIOBJIETBOPUTEILHO) — 3a/1a4a pelIeHa HEMPAaBUIbHO.

Kpurepun oneHuBaHNs KOHTPOJIBHBIX padoT.

«5» (otnmuHo) — pemiero 81-100% 3ampanuii.

«4» (xopouio) — peweHo 61 — 80% 3agaHuii.

«3» (yIoBIEeTBOPUTENBHO) — pemieHo 41 — 60% 3ananuii.

«2» (HEeyI0BJIETBOPUTEILHO) — perieHo MeHee 40% 3anaHuil.

Kpurepun ouenuBanus 1upepeHuMpPOBAHHOTO 3a4eTa

— BBITIOJIHEHO TMpaBUibHO 9-11 3amanuii — onenka «otaugHo» (80 — 100%);

— BBINOJHEHO MPaBHIbHO 0-8 3aaHuil — o1leHKa «xopouioy» (55— 79%);

— BBIIIOJIHEHO MPABUJIbHO 4-6 3a7jaHUI — OLIEHKA «y10BJIETBOPUTEIHHOY

(36-54%);

— BBIIIOJIHEHO ITpaBUJIbHO 0-3 3a7aHUI — OLIEHKA «HEY10BIETBOPUTEIHHOY

(0-35%).

Kpurtepun oneHnBaHus 0TBETOB 110 3K3aMEHALMOHHBIM OWJIeTaM.

OTBeT MO »HK3aMEHALMOHHOMY OWJIETY OLIEHMBAE€TCd MaKCHUMAaJbHO OLEHKOH «5»
(OTAMYHO).

[TepBbIit BOPOC MaKCUMaIbHO OIIEHUBACTCS OLICHKOU «5» (OTIUYHO).

Kaxxnas u3 AByx 3a/1a4 OLIEHUBAETCS OTACIBHO MAKCUMAIBHO OLEHKOU «5» (OTIUYHO).

1o pe3ynbTaraM OLEHMBAHMS BCEX TPEX 3aJaHUN OIIEHKA COOTBETCTBYET CPEIHEH.
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