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1. IACIIOPT PABOYEH ITPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PaGouass mporpamma o6mieoOpa3oBaTeIbHON y4eOHOW MUCIMIUIMHBI SIBISETCS YacCThIO
OCHOBHOI 00pa3zoBarenpbHONW Tporpammbl B cooTBeTcTBUU ¢ DPI'OC s crnenuaibHOCTH:
25.02.08 DOkcrmryaranusi OCCHMIOTHBIX — ABUAIIMOHHBIX  CUCTEM (YKpPYMHEHHas TpyIna
cnenuanbHocTe  25.00.00 AsponaBuranus UM O3KCIUlyaTallds aBUALMOHHOM M PaKETHO-
KOCMHUYECKOU TeXHUKH ), ISl 00yUJaomuxcs ouHot (HOpMbI 00yUIEHUS.

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

1.2. MecTo yuyeOHO# TUCUUIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

O6meoOpa3oBaTeabHas yaeOHast JTUCITUATIITAHA «Marematuka H3ydaeTcs B
obmeoOpazoBarenpHoM 1ukie yueOHoro turana OOII CIIO Ha 6aze OCHOBHOTO OOIIEro
00pa3zoBaHus C MOJydeHHEM cpeaHero obmero oopazosanus (ITIICC3)

1.3. Ilnanupyemble pe3yJabTaTbl 0CBOCHUS AU CHUIJINHBI:

1.3.1. OcBoeHue coaepxaHus 001e00pa3oBaTeIbHON y4eOHON NUCIMIUIMHBI 00ECTIeYnBaCT
JOCTH>KEHUE 00YYaIOIIMMHUCS CIIEAYIOMIUX Pe3yIbTaTOB:

JIHYHOCTHBIX:

Jluunocmuvie pezyromamsl 8 chepe omuoulenull obyuarowuxcsi K cebe, K ceoemy
300p06b10, K NOZHAHUIO ce0s:

-TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMUXCA K OTCTaWBAaHHWIO JMYHOTO JIOCTOMHCTBA,
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 CaMOOTIPEICTICHNS,

Jluunocmuvie pesyrbmamol 8 cghepe OMHOUEHU 0OYUAIOUWUXCSL K 3AKOHY, 20CY0apcma)y u
K 2padcoancKomy ooujecmaey:

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

Jluunocmuvie pesynomamul 8 chepe OMHOULEHUL O0OYYAIOWUXCA C  OKPYAHCAIOWUMU
JH0ObMUL:

-HpPaBCTBEHHOE CO3HAaHWE M TIOBEJCHHE HAa OCHOBE YCBOCHHUS OOIIECUETIOBEUYECKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHMS W TOBEICHHUS B MOJMKYIHTYPHOM MHpE, TOTOBHOCTH W
CITOCOOHOCTH BECTH TUAJIOT C APYTUMH JIFOJAbMH, TOCTUTATh B HEM B3aUMOTNIOHMMAaHUsI, HAXOIUTh
o0IIHe eTu ¥ COTPYAHUYATH TSl MX JOCTHUKCHHS,

-pa3BUTHE KOMIETCHIIMH COTPYJAHHYECTBA CO CBEPCTHUKAMH, JACTHMH MJIQIIIETO
BO3pacTta, B3pOCIABIMH B  00pa3oBaTeinbHOW,  OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-
HCCIIEI0BATEIbCKOM, MPOCKTHOMN M IPYTUX BUJAX NEATSIBHOCTH.

Jluunocmuvie pezyniomamsl 8 cghepe OMHOUEHUL 0OVHAIOUUXCS K OKPYAHCAIOUeM) MUpY,
2HCUBOTL NPUPOOE, XYO0IHCECMBEEHHOU KYIbIype:

-TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCIIE CaMOOOpPa30BaHHIO, Ha
MPOTSDKEHUHM BCEH JKM3HU, CO3HATEIIbHOE OTHOIIEHHWE K HEMpPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCHOHANbHOMN 1 00IIECTBEHHOM NesSTEIbHOCTH,
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-3CTETUYECKOE OTHOIICHUS K MHPY, TOTOBHOCTh K JICTETHYECKOMY OOYCTpOMCTBY
COOCTBEHHOTO OBITA.

Jluunocmuvie pesyrbmamsi 8 cgpepe omuouieHus obyyarowuxcsa K mpyoy, & cgepe
COYUATLHO-IKOHOMUYECKUX OMHOWEHUIL!

-0CO3HAHHBIN BBIOOP OyayIIei mpodeccun Kak MyTh U Coco0 peann3anun cOOCTBEHHBIX
KMU3HEHHBIX TUIaHOB;

-TOTOBHOCTh OOYyYaromMXxcs K TPYIOBOM MPOPECCHOHANBHON AESITENTFHOCTH KaK K
BO3MOXXHOCTH  YYacTHsl B  PEIICHWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

-TOTOBHOCTh K CaMOOOCITY)KUBAaHHIO, BKIIOYass OOY4YCHHE W BBIOJHEHHE JIOMAITHHX
00513aHHOCTEH.

MeTanpeIMeTHbIX:
MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa3oBaTEIbHOW MPOTPaMMBbI
IpeCTaBICHbI TPeMs IpyIaMi YHUBEpCAIbHBIX yueOHbIX neiictBuil (YV /).
1. PerynsTuBHbBIE YHUBEPCATbHBIC yU€OHBIC NEUCTBUS
OOyuaronuiicss Hay4uTCs:
-CTaBUTh U (OPMYITHUPOBATh COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHON JIEATEILHOCTH
Y ’KU3HEHHBIX CUTYalUsIX;
2. Ilo3HaBaTenbHbIC YHUBEpPCATIbHBIC YUeOHBIC TEHCTBHS
OOyuaronuiicss Hay4uTCs:
-HaXOJUTh WM MPHUBOJUTH KPUTHUYECKHE apryMEHThl B OTHOUICHHM ACUCTBUNA U
CYXKIEHUM Jpyroro; CIOKOMHO W pa3yMHO OTHOCHUTbCA K KPUTHUECKUM 3aMEYaHUsSM B
OTHOIIEHUU COOCTBEHHOTO CY)KJIEHUS, pacCCMaTPUBATh UX KaK Pecypc COOCTBEHHOI'O Pa3BUTHS;
3. KoMMyHHUKaTHBHBIC YHUBEPCATbHBIC YICOHbIE NEHCTBUS
OOyuaromuiicst HayYuTCs:
-pa3BEPHYTO, JIOTMUYHO M TOYHO HU3JaraTh CBOK TOUYKY 3pPEHHS C HCIIOIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX M MHCbMEHHBIX) SI3bIKOBBIX CPE/ICTB.

npeaMeTHbIX:

B pesynbrare nzydenusi yaeObHoro npenmera «MareMaTuka» Ha ypOBHE CPEIHETO OOIIETO
00pa3zoBaHus 0OOYJAIOIINIICS HA YIITyOJICHHOM YPOBHE HAYUUTCS:

KCIOJIb30BAaTh YHUCIOBBIE MHOXECTBA HAa KOOPJAMHATHOM NPSIMOM M HAa KOOPAWHATHOMU
IJIOCKOCTH JJIsl ONMHCAaHMWSl pEajbHBIX IPOILECCOB M SBJICHUM; MPOBOAUTH JOKa3aTeJIbHbIE
paccyXJIeHHs B CUTYallMsIX MIOBCEIHEBHOM JKU3HU, MPU PEIICHUH 3a]a4 U3 APYTUX MPEAMETOB;

BBITIOJTHATH U OOBSACHSTH CPABHEHUE PE3YJIbTATOB BBIUMCICHUHN TTPU PEIICHUH MPAKTHICCKUX
3a/1a4, B TOM YHUCJIE€ NPHUOIMKEHHBIX BBIYUCICHUN, HUCIIONB3Yys pa3HbIe CIIOCOOBI CPaBHEHMIA,
3alMChIBATh, CPABHUBATH, OKPYIJISITh YUCIOBBIE TaHHBIE PEAIbHBIX BEJIUUMH C UCIOJIb30BAHUEM
pPa3HBIX CHCTEM W3MEPEHHsI; COCTaBISATh M OIEHUBATh pPa3HBIMH CHOCOOAMH YHUCIIOBBIC
BBIPOKEHHS TIPU PEIICHUHN MPAKTUYCCKUX 3a71a4 U 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

COCTaBJISITh W pelIaTh YpPaBHEHUs, HEPABEHCTBA, UX CHCTEMbI MPU PELICHUU 3a7a4 APYTHX
y4eOHBIX TPEIMETOB; BBIMOJHATH OIEHKY IPaBIOMOM00US PE3YJIbTATOB, IMOJYyYaeMbIX TIPH
pEeUIeHUN pPa3Iu4HbIX YpPAaBHEHMM, HEPABEHCTB M HMX CHUCTEM IMpU PEIICHUH 3a7ad JpPYrux
y4eOHBIX TPEAMETOB; COCTABJIATh M PEIIaTh YPAaBHEHHS W HEPABEHCTBA C MapaMeTpaMH IPH
pelIeHnH 3a7a4 APYruX Y4eOHBIX MPEAMETOB; COCTABJSATh YPAaBHEHHE, HEPABEHCTBO WM UX
CHCTEMY, ONMHUCHIBAIOUINE PEATbHYI0 CUTYallMI0 WM NMPUKIAJHYIO 3a7ady, MHTEPIPETUPOBATH
MOJIYYeHHBIE PEe3YJIbTaThl; MCIOJIb30BAaTh MPOTPaAaMMHBIE CPEJICTBA MPU PEHICHUH OTAEIbHBIX
KJIACCOB YPaBHEHHI U HEPABEHCTB;

OTpeAeIATh MO TpaduKaM ¥ HCIONB30BaTh ISl PEHICHHS MPUKIAJAHBIX 3a/1a4 CBOWCTBA
peaTbHBIX MPOIECCOB M 3aBUCHUMOCTEH (HAWOOJIbIINEe W HAWMEHBINNE 3HAYCHUS, MPOMEKYTKH
BO3pacTaHus W YObIBaHUS (YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACUMMTOTHI, TOYKH
nepern0a, Mepuo. 1 T.11.); HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU MPAKTHYECKOU
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CUTYaIlUH; ONPEIeIATh MO rpadukaM MpocTeime XapakTepUCTUKH TTEPUOIMUECKUX MPOLIECCOB
B OMOJIOTMH, 5)KOHOMHUKE, MY3bIKE, PAIUOCBS3H | JIp. (AMIUTUTYAQ, IEPUOI U T.I1.);

pemath NpUKIagHBIE 3adaydl M3 OWOJIOTHH, (PU3MKH, XUMHH, SKOHOMHUKH W JPYTUX
IPEAMETOB, CBSA3aHHBIE C HCCIEJOBAaHUEM XapaKTEPUCTUK IIPOLIECCOB; HHTEPIPETHPOBATH
IIOJIy4YEHHBIE PE3YJIbTAThI;

BBIUUCIISATh WM OLIEHHWBATh BEPOSITHOCTU COOBITHI B peasibHOI KU3HU; BHIOMPATh METOIbI
MOJIXOJISIIETO MPEACTABICHUS M 00padOTKH JTaHHBIX;

COCTaBJISATh C HCIIOJIb30BAHUEM CBOWCTB F€OMETPUYECKHX (PUTYyp MaTeMaTH4YEeCKHE MOJIEIH
JUISL pellIeHUs 3a7a4 IPAKTUYECKOI0 XapakTepa U 3a4ad U3 CMEXHBIX JUCLUIUIMH, UCCIEA0BaTh
MOJIyYEHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3YyJIbTaT;

BJIQJIETh TOHSATUSAMH BEKTOPbl M HMX KOOPAMHATHI; YMEThb BBINOJHATH ONEpalluu Hal
BEKTOPAaMH; MCIOJIb30BaTh CKAIIPHOE IPOU3BEACHUE BEKTOPOB MPU PEIICHUH 33]1a4; IPUMEHSTh
ypaBHEHHE IIIOCKOCTH, (OPMYITY PACCTOSHHS MEX1Yy TOUKAMHU, ypaBHEHUE Cephl IPH pEeIICHUH
3a/1a4; IPUMEHSATh BEKTOPHI M METOJI KOOPIUHAT B POCTPAHCTBE MPU PELICHUU 3a/a4.

OOyuaromuiics Ha yriy0JIEHHOM YPOBHE MOJTYYUT BO3MOXHOCTh HAyUYUThCA:

HCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK M S3bIK JIOTUKHU ISl ONMCAHUS PEATBbHBIX
IPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 APYTUX y4eOHBIX IPEIMETOB

cBOOO/IHO ONEPUPOBATH YHUCIOBBIMU MHOXKECTBAMH NP PEILICHUH 3a/1a4;

IIOHUMATh IPUYMHBI U OCHOBHBIE UJIEN PACUIMPEHUS YHCIOBBIX MHOXKECTB;

BJIAZIETh OCHOBHBIMH ITOHATHUSIMHU TEOPUU AECIUMOCTH IIPU PEIICHUH CTaHJIAPTHBIX 337124

UMETh 0a30BbIC MPEJICTABICHHUS O MHO)KECTBE KOMIUIEKCHBIX YHCEIT;

CBOOOZHO  BBINIOJIHATH  TOXAECTBEHHbIE  MPEOOpa3oBaHMSI  TPUTOHOMETPUYECKUX,
Jorapu(pMHUECKUX, CTETICHHBIX BBIPAXKECHUH;

BIaneTh opmyinoit buaoma HproToHa;

YMETb BBIIOJIHATD 3alIMCh YMCJIA B IO3UIIMOHHOM CUCTEME CUNCIICHHUS],

MPUMEHSTH NPU perieHny 3a1a4 OCHOBHYIO TEOpEMY alIreOphl;

OPUMEHATh NPHU PELICHWU 33734 MpOoCTelne (yHKIUH KOMILJICKCHOM MEepeMeHHON Kak
reoMeTpuyYecKre mpeodpa3oBaHus

CBOOOJHO OmpenensiTb TUMN U BbIOMpAaTh METOJA pPELICHHS I[OKa3aTeNbHBIX U
jJorapu(pMUUECKUX YpaBHEHHM W HEPAaBEHCTB, HPpAlMOHAIbHBIX YpaBHEHHWH M HEPaBEHCTB,
TPUTOHOMETPUYECKUX YPaBHEHUI U HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CHCTEMbI JINTHEWHBIX YPAaBHCHHU;

pelaTh OCHOBHBIE TUIIBI YPAaBHEHUM U HEPABEHCTB € IIapaMeTpaMy;

MPUMEHSTH MPH PEIICHUH 3a/1a4 HepaBeHcTBa Komu-byHskoBckoro, bepnymm;

BJIA/IETh TOHATHEM aCUMIITOTHI M YMETh €0 IPUMEHSATH PU PELIEHUH 3a/1a4;

MPUMEHITh METOJbl pelleHus MpocTedmunx auddepeHIalbHbIX YpaBHEHUNH IMEPBOro M
BTOPOT'O MOPSAKOB;

cBOOO/HO BJIAJIETh CTAaHAAPTHBIM allapaToM MaTEeMaTHYeCKOro aHajiu3a JJis BBIYUCICHUS
IPOM3BOJIHBIX (DYHKIIMH OHOM NEPEMEHHOM;

cBOOO/JHO MPUMEHSATH anmapaT MaTeMaTHYeCKOIro aHalu3a JJid MCCleAoBaHUS (QYHKIUN U
NOCTPOCHUS I'paUKOB, B TOM YHCIIEC UCCIETOBAHMS HA BBITYKIIOCTD;

OIIepUPOBATh MOHATHEM NEPBOOOPa3HON PYHKIMHU IS PEIICHUs 334,

OBJIAJIETh OCHOBHBIMH CBeZIeHUsAMHU 00 uHTerpaie Hprotona—JleiiOHMIa u ero mpocremmx
MIPUMEHEHHUSIX

OIIEpUPOBATh B CTAHIAPTHBIX CUTYalUSIX IPOU3BOJHBIMU BBICIINX MOPSIIKOB;

YMETb IPUMEHSATH MPU PELICHUH 3a7a4 CBOMCTBA HEMPEPHIBHBIX (YHKIIHIA;

YMETb NPHUMEHSATHh NPHUIOKEHUE MPOU3BOJHON U OIPENEIECHHOIO MHTErpaja K PEIICHUIO
3a/1a4 €CTECTBO3HAHMS;

BIIQJICTh TOHSATHUSAMHU BTOpas NPOU3BOJHAS, BBIMYKJIOCTh Tpaduka (QYHKIHH U YMETh
UCCJIEIOBATh (DYHKIIMIO HA BBIMYKIIOCTD

HMETH IIPEJCTaBICHUE O LICHTPAJIbHOM MPEIEIbHON TeOpEME

MMETh MPEJCTABICHUE O BHIOOPOYHOM KO3(PDUIIMEHTE KOPPEISINH 1 JIMHEHHON PETpecCuu;
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HUMCTH NPCACTABIICHUC O CTATUCTUYCCKUX I'MIIOTE3aX U MMPOBCPKC CTaTUCTUYCCKOU THUITOTEC3HI,
O CTaTHCTUKE KPUTEPHUS U €€ YPOBHE 3HAYUMOCTH;

HUMCTH NPCACTABIICHUC O CBA3U SMIIMPHUYCCKUX U TCOPCTUUCCKUX paCHpeHGHGHHﬁ

UMETh MPEJCTABICHHE O CTATHCTUYECKUX THUIOTE3aX U MPOBEPKE CTATHCTUIECKOM TUTIOTE3bI,
0 CTATUCTHKE KPUTEPUS U €€ YPOBHE 3HAYNMOCTH;

UMETh MPECTaBICHHE 00 aKCHOMAaTHYECKOM METO/IC;

yMETb IPUMEHATh [UIs PEIICHHWs 3aJad CBOWCTBA IUIOCKUX U JBYIPAaHHBIX YIJIOB,
TPEXTPAHHOTO yIJa, TEOPEMbl KOCHHYCOB U CHHYCOB JIJISl TPEXTPAaHHOTO YTIJIa;

BJIAJICTh IOHATHEM MEPHCHAUKYIAPHOE CEYCHUE MPU3MBI U YMETh IPUMEHATH €ro IpU
pellIeHUH 3a1ad;

HUMCTH NIPCACTABIICHUC O ,Z[BOI‘/JICTBGHHOCTI/I IMpaBUJIbHBIX MHOTOI'PAaHHUKOB;

MMETh TpeJICTaBlieHHEe 00 akcuomax oObeMa, TMPUMEHATh (OpMyiasl 00BEMOB
PSIMOYTOJIBHOT'O ITapajuIeNIeuIIea, IPU3Mbl U IUPaMUIbL, TETpasApa Py PELICHUU 3a1a4;

UMETH MPENICTABIICHUE O JABIKEHHSIX B IPOCTPAHCTBE: MapaUICIbHOM ITEPEHOCE, CHMMETPHU
OTHOCHUTEJIBHO IUIOCKOCTH, LIEHTPAJbHOM CHMMETPHUH, IIOBOPOTE OTHOCUTEJIBHO IIPSIMOI,
BUHTOBOI CHMMETPHH, YMETh PUMEHSATh MX TIPU PEIICHUH 3a/1a4;

YMETh IPUMEHSTH (POpMyYIIbl 00BEMOB TP PEIICHUH 3a/1a4;

HAXOJUTh 00BEM MapaUIeNieHIe[a U TeTPadapa, 3aJaHHbIX KOOPJAWHATAMU CBOUX BEPIIHH;
- 33/1aBaTh MPSAMYIO B IPOCTPAHCTBE;

HAXOJ/IUTh PACCTOSHHUE OT TOYKH JI0 IDIOCKOCTH B CHCTEME KOOPAHMHAT;

HaxXOJUTb PpacCTOAHUC MCKAY CKPCIIUBAIOIMIUMUCA TIIPAMBIMU, 3aJdHHBIMU B CHUCTCMC
KOOPJMHAT.

2. CTPYKTYPA 1 COJAEPKAHUE JUCIUIIJIMHDbI

2.1 O0beM IMCHUIIMHBI M BBl Y4e0HOH padoThI

QOunas popma o0OyueHust

Buo yueonoii pabomut Oovem uacos
O0bem o0pa3oBaTeIbHOI POrPaMMBbI 340
PabGora o0yuarommuxcsi BO B3aMMO/I€iiCTBMH C penoaaBarejiemM 332
B TOM YHUCIJIE:
JeKIUH (YPOKH) 166
B (hopMe MPAKTUIECKON MOATOTOBKHU (€CIIH IPETyCMOTPEHO) *
MPAKTUYECKUE 3aHATUS 166
B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIH PETyCMOTPEHO) *
abopaTOpPHBIE 3aHITHS
B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIH PEyCMOTPEHO) *
KypcoBas pabota (poeKT) (eciu npedycmompena)
CamocrositenbHas paboTta o0yuaromierocs (Bcero) (eciu npedycmompena)
Koucynwsranuu (eciu npedycmompena) 2
[MpomexyTouHas arrecTanus B hOpMe umo2080u KOHMpPOoabHOU pabomul ¢ 1 cemecmpe u 6
2K3AMeHa 60 2 cemecmpe




2.2. TemaTn4yecKuii MJIaH U COIEPKAHME TN CUUILTAHBI

Ounast popma o0ydeHUS

HaunmeHnoBaHue pa3aeioB u

Copep:xanue y4eOHOro MaTepnaJa, 1a00paTOpHbIe H NPaKTHYecKHe PadoThI,

O0BeM yacoB

TeM CcaMoOCTOATeIbHasl padoTa 00y4Yaroluxcs
1 cemecTp
Coaep:xanue yueOHOT0 MaTepuaJa. 2
O3HaKOMJICHHE C pONBI0O MaTeMaTHKH B HayKe, TEXHHKE, SKOHOMHKE, WH(OPMAIMOHHBIX
BBenenne TEXHOJIOTUSAX U IPAKTUUECKON AESITEIbHOCTH.
O3HaKOMJICHHE C IETSAMH U 3aJadaMH M3Y4YCeHHS MAaTeMaTHKH MIPH OCBOSHHH CHEIHAIbHOCTEH
CIIO
Pa3nen 1. Anreopa 68
Tema 1.1. Copep:xaHue yueOHOr0 MaTepHaJa. 2
MHOXeCTBO HATypajbHBIX, IEJBIX W palUoOHANBHBIX dYucia. lloHsATHe OecKOHeuHOU
Lenable 1 panuoHATbHBIE N . N N
ancna JNECSITHIHON TMEePHOAMYCCKON JApoOH. AJNTOpPUTM 3amucH OCECKOHCYHOW MEPUOUYCCKOM
JIECSITHIHON TpOOU B BUJIC OOBIKHOBCHHOIA.
Tema 1.2 Coaep:xanue yueOHOro MaTepuaJa. 2
. - MHOXKECTBO HPPAIMOHAIBHBIX M JCHCTBUTENBHBIX YHCEN. [IpUOMMKCHHBIC BBIYMCICHHUS.
JlelicTBuTeLHLIC YUCIA Moayinb 1efiCTBUTEILHOTO YUCIA.
Tema 1.3. IIpakTHyeckoe 3aHsATHE 2
BeinmostHeHne BeimonHenne apuMeTHYCCKUX ACHCTBUIA HAJI YHCIAMH, COYCTas YCTHBIC M MUCHMCHHBIC
apuMeTHYeCKUX eiiCTBUIl | IPUEMBI.
HaJl YHCJIAMHU
Tema 1.4. Coaep:xanue yueOHOT0 MaTepuaJa. 2
IMpudanKkeHHbIE Haxoxnenne mpuOIMKEHHBIX 3HAYCHUH BETMYMH M TOTPEIIHOCTEH BRIYUCICHUN (aOCOMOTHON
BbluncieHus. [IorpemHocTh | ¥ OTHOCHTENIBFHOW); CPaBHEHHE YHCIIOBBIX BEIpakeHNH. CTaHAapTHAS 3aIHCh YHCIa
B MpeoOpa3oBaHUAX U
BbIYHMCJIEHUSAX.
Tema 1.5. IpakTHyeckoe 3aHATHE 2
Anrebpanueckas (popma 3amucu KOMIUICKCHOTO 4yucia. [IpaBuia CIOXKCHHS U YMHOXKCHHS
KoMmniekcHble yncsa
KOMILUIEKCHBIX yrcel. M300pakeHre KOMITJICKCHBIX YHCEIL.
Tema 1.6. Conep:xanue y4eOHOr0 MaTepHaJa. 2
Tpuronomerpuueckas ¢popma| Tpuronomerpuueckas Gpopma 3aricyu KOMIUIEKCHOTO YUCTIa.
3aMUCH KOMILIEKCHOTO YN CJIa
Tema 1.7. Conep:xanue yueOHOr0 MaTepHaJa. 2
N306paxeHue koMmiuiekcHOro | V3o0pakeHne KOMIIJIEKCHBIX ducel. Bo3BeneHHe KOMIUIEKCHOrO uucia B creneHs. dopmysa
4YHCJIA HA KOOPAWHATHOM Myaspa
njiockoctu. ®opmyaa
Myaspa.
Tema 1.8. IIpakTHyeckoe 3aHsITHE 2




IIpuMeHeHHe KOMILIEKCHBIX
YHces MPH pelIeHnn
(usnyeckux n
reoMeTpUYECKHX 3a1a4

BeImosiHe e NeWCTBH Ha i KOMIUIEKCHBIMH YHCIIAaMH alreOpandeckuX U TPUTOHOMETPHIECKHUX
¢dopm 3anmcu

10 Tema 1.9. Conep:xanue yueOHOr0 MaTepHaJa.
CreneHsb ¢ HATYpaJbHbIM U | [TOBTOpEeHNE MOHATHS CTENEHU C HATypaJbHBIM M LIEJIBIM ToKa3areneM. CBOWCTBa cTeneHel ¢
IeJbIM MOKa3aTeaeM LesIbIM 1okasareneM. CTeneHHbIe 3aBUCUMOCTH U (DYHKIIHH.
11 Tema 1.10. Conep:xanue yueOHOr0 MaTepHaJia.
Beckoneuyno yobiBaomas | [IoBropeHne mOHSATHS TE€OMETpUYECKas IpPOrpeccus, HaxXOXKJIEHHE N —Oro  4WieHa
reoMeTpuYecKasi MpPorpeccusi | FTeOMETPUIECKON IPOTPECCHHU
12 Tema 1.11. Coaep:xanue yueOHOT0 MaTepuaJa.
Apupmernuyecknii kopenb | KopHU HaTypanbHOW CTENEHU U3 YMCIIA U UX CBOMCTBA.
HATYpaJbHOI cTeneHu
13 Tema 1.12. IMpakTHyeckoe 3aHATHE
BbrunciieHue KopHeit Brluncnenue kopHel HATYpaIbHOM CTENEHU U3 YKCIIA ¢ IPUMEHEHUEM CBOMCTB CTENEHEN.
HATYpaJbHOI cTeneHu
14 Tema 1.13. Coaep:xanue yueOHOT0 MaTepuaJa.
Crenenu ¢ paiuoHaJbLHBLIM U | CTereHb ¢ pannoHaJIbHEIM MOoKa3aTeneM. CBOICTBA CTeTeHel ¢ pannOHAIbHBIM ITOKAa3aTeIIeM.
el CTBUTEILHBIM CrerneHb ¢ IeHCTBUTEIBHBIM [T0KAa3aTENEM.
MoKa3arejeM
15 Tema 1.14. IIpakTHyeckoe 3aHATHE
IpeoGpa3oBaHue uncjaoBbIX 1| [IpeoOpa3oBaHne 4YMCIOBBIX M OYKBEHHBIX BBIPOKCHMH, COAEPIKALIMX CTENECHH, HPUMEHSS
OyKBEHHBIX BbIPAKEHUI, cBoiicTBa. CpaBHEHME BBIPAKEHHH CO CTETIECHAMM.
co/Iep KalIuX CTeNeHn
16 Tema 1.15. Conep:xanue yueOHOr0 MaTepHaJa.
Crenennasi pyHkuus, ee [Toctpoenwne rpadukoB cTeneHHBIX GYHKIMNA. BrimomHerne npeodpazoBaHus rpaduKoB
cBOliCTBa U rpadguk
17 Tema 1.16. IMpakTHyeckoe 3aHATHE
B3aumHuo odpatubie dynxuun| [Toctpoenne rpagukoB B3anMHO 00paTHBHIX QyHKIWA. BeimomHeHne peoOpa3oBaHms rpauKOB
18 Tema 1.17. Coaep:xanue yueOHOT0 MaTepuaJa.
OnpenesieHue OmnpeneneHne pPaBHOCHIBHOCTH BBIPAXKCHHH C pafuKkalaMHi. PemreHwe HppannoHaIbHBIX
PABHOCUJILHOCTH BhIPa:KeHHUH| ypaBHEHHH.
€ paauKaJdaMH.
19 Tema 1.18. IMpakTHyeckoe 3aHATHE
HppannonaibHbie Pemenue uppanoHanbHbIX YpaBHEHHH
YpPABHEeHHUS
20 Tema 1.19. IIpakTHyeckoe 3aHATHE
HppannonaibHbIe Pewenne nppannoHaibHbIX HEPABEHCTB.
HEpPaBeHCTBA
21 Tema 1.20. Conep:xanue yueOHOr0 MaTepHaJa.
Moxka3zareabHas ¢pynkuus, ee | [loctpoeHne rpagukoB nokazarenbHbIX GpyHKINH. BeinonHeHne npeodpa3oBanus rpaKoB
CBOICTBA M rpaduk.
22 Tema 1.21. Coaep:xkaHue yueOHOT0 MaTepuaJa.




Penienune moka3zarejbHbIX

Pemienne noka3aTenbHbIX YPaBHEHUM.

YpaBHeHH
23 Tema 1.22. IIpakTHyeckoe 3aHsATHE 2
Ioka3aTejabHble HepaBeHCTBa| PeleHne nokasaTeabHbIX HEPABEHCTB.
24 Tema 1.23. Copnep:xanue y4eOHOr0 MaTepHaJa. 2
Cucrembl noka3arejibHbIX | Pemienne cucrem nokasaTeibHBIX YpaBHEHUH U HEPABEHCTB.
YPaBHEHHI M HEPABEHCTB
25 Tema 1.24. IIpakTHyeckoe 3aHsATHE 2
Pemenue NPUKIAAHBIX 3a4a4 | PelieHne npukiaaHbIx 3a7a4 Ha CI0KHBIC ITPOLIEHTHI
HA CJIOKHBIE MPOLEHTHI
26 Tema 1.25. Conep:xanue yueOHOr0 MaTepHaJa. 2
Onpenenenue jJorapupma | Onpenenerne sorapudma. OCHOBHOE JIOTAPUPMITIECKOE TOKIECTBO.
27 Tema 1.26 IMpakTHyeckoe 3aHATHE 2
. . CgoiictBa norapudmoB. BrwimosHeHne NpeoOpa3oBaHUN BBIPAKEHUH, NMpUMEHEHUEe (OPMYII,
CaoiicTBa Jorapu¢pmon o
CBSI3aHHBIX CO CBOMCTBAaMU JIOTapHU(MOB.
28 Tema 1.27. Coaep:xanue yueOHOT0 MaTepuaJa. 2
JlecAiTHYHDBIE M HATYpPaabHbIe | JlecaTnanple n HaTypaibHble Jorapupmsl. @opmyna mepexonma OT Jorapupma MO OTHOMY
Jiorapupmsl OCHOBAHHMIO K JIOTapH(PMy 10 IPyroMy OCHOBAHHIO.
29 Tema 1.29. Coaep:xanue yueOHOT0 MaTepuaJa. 2
Jlorapupmuyeckasi pyukuus, Iloctpoenune rpadukos morapupmudecknx GyHKIMNA. BrimomHerne npeobdpazoBanus rpapKoB
ee CBOiicTBa M rpauk
30 Tema 1.30. IIpakTHyeckoe 3aHsATHE 2
Jlorapupmuyeckne Omnpenenenne 001acTH JOIYCTUMBIX 3HA4E€HWH JIOrapuMHUYEcKOro BbIpakeHMs. PerieHne
YpPABHEeHHUS Jorapu(pMHUYCCKUX yPaBHCHUN
31 Tema 1.31. IIpakTHyeckoe 3aHATHE 2
Pemrenue ypaBHeHuii [MoctpoeHne TpapuKOB TPUTOHOMETPUYCCKHX (QYyHKIMH. BrImonHeHue mpeodpa3oBaHus
rpaguyecKHM MeTOI0M rpaduKoB
32 Tema 1.32. Conep:xanue yueOHOr0 MaTepHaJa. 2
Jlorapugpmuyeckue Pemenne norapumMmaecKux HepaBEHCTB.
HepaBeHCTBa
33 Tema 1.33. IIpakTHyeckoe 3aHATHE 2
Pemenue norapupmuyeckux | Pemenne morapupMuiaecknx ypaBHEHHI HEPAaBESHCTB.
ypaBHeHMIi 1 HEPABEHCTB
34 Tema 1.34. IMpakTHyeckoe 3aHATHE 2
KontpoabHas padora Nel. | KontponsHas paborta Nel.
Pa3nen 2. OCHOBBI TPUTOHOMETPHUU 38
35 Tema 2.1. Coaep:xanue yueOHOT0 MaTepuaJa. 2
Pannannas mepa yria. W3ydyenune paguaHHOIO METO/AA U3MEPEHUS YIJIOB BPALLEHUSA U UX CBS3HM C IPajlyCHOW MEpOM.
IMoBOPOT TOYKH BOKPYT N3o0paxkeHne yriioB BpalleHUs] Ha OKPY)KHOCTH, COOTHECEHHE BEJIMYMHBI yIJla C €ro
HAYaJIa KOOPJAMHAT PAacIoI0KEHHEM.
36 Tema 2.2. Conep:xanue yueOHOr0 MaTepHaJa. 2

Onpenenenue cuHyca,
KOCHHYCAa M TAHTeHCa yrjia

cDOpMyJ'II/II)OBaHI/Ie OHpGL[eJ'IeHI/Iﬁ TPUTOHOMETPUYCCKUX (l)yHKIII/Iﬁ JJid YyIJIOB IIOBOpOTa U
OCTPBIX YI'JIOB NPAMOYT'OJIBHOTO TPCYT'OJIbHUKA U 00BSICHEHUE X B3aUMOCBS3U. 3HAKH CHUHYCa,
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KOCHMHYCA W TAHI'CHCA

37 Tema 2.3. Coaep:xanue yueOHOT0 MaTepuaJa.
3aBHCHMOCTH MEKIY 3aBUCHMOCTh MEXIY CHHYCOM M KOCHHYCOM. OCHOBHOE TPHUI'OHOMETPHYECKOE TOXKIECTBO.
CHHYCOM, KOCHHYCOM H 3aBUCHUMOCTh MEXJy TAHICHCOM M KOTaHICHCOM. 3aBHCHUMOCTb MEXAY TaHI€HCOM H
TAHTe€HCOM O/THOTO M TOTO K€ | KOCHUHYCOM.
yriaa
38 Tema 2.4. IIpakTHyeckoe 3aHATHE.
IIpumeHeHne OCHOBHBIX [IpumeHeHne OCHOBHBIX TPUTOHOMETPHYECKHUX TOXKACCTB I BBIYMCICHHS 3HAYCHHWH
TPUTOHOMETPHYECKHUX TPUTOHOMETpUYECKUX (PyHKIMIt 110 0 HOH M3 HUX. CHHYC, KOCHHYC M TAHT'€HC YIJIOB O 1 -0,
TOXkKIECTB
39 Tema 2.5 Coaep:xanue yueOHOT0 MaTepuaJa.
DopMyJabl CI0KEHUS N3zydyenne GopMyI1 cOKEHUs IJIsl CHHYCA, KOCHHYCA M TAHI'€HCA Pa3IMYHBIX YTIJIOB.
40 Tema 2.6. Coaep:xanue yueOHOT0 MaTepuaJa.
Cunyc, kocuHyc u Tanredc | M3ydenue ¢opmyn ABOHHOTO yria Aisl CHHyca, KOCHHYCa W TaHTEHCAa M MX NPUMEHEHHUE MpU
JBOIHOTO yrja pELICHUH 3313
41 Tema 2.7. IMpakTHyeckoe 3aHATHE
Ipumenenne popmy. W3zyyenne ¢GopMyn HMONOBHHHOTO yriia IJIsl CHHYCa, KOCHHYyCa W TAHTCHCAa M UX NPUMCHEHHE
JABOIHOIO M MOJIOBUHHOIO | IIPU PEIICHUH 3a7a4
YIJIOB.
42 Tema 2.8 IIpakTHyeckoe 3aHsATHE
o O3HaKOMJICHHE CO CBOWCTBaMHM CUMMETPHH TOYEK Ha €IMHUYHOW OKPY)KHOCTH W IPUMEHEHHE
®opmyIbl NIPUBEACHUS
ux Jis BeIBoJia hopMyi npuBeneHus. Pemenne 3anay.
43 Tema 2.9. Conep:xanue yueOHOr0 MaTepHaJa.
CymMma u pa3HocTb cuHycoB u| QopMynbl CyMMBI W pa3sHOCTH CHHYCOB M KOCHHYCOB M WX INPHMEHEHHE TPH YIPOILCHUU
KOCHHYCOB TPUTOHOMETPUYECKHX BBIPAKCHUH
44 Tema 2.11. IIpakTHyeckoe 3aHsATHE
IIpuMeHeHHe 0OCHOBHBIX IIpeobpa3zoBaHne  TPUTOHOMETPHUYECKMX  BBIPQXKEHHH €  NPUMEHCHHEM  OCHOBHBIX
TPUTOHOMETPHYECKUX TPUTOHOMETPUUECKHX (HOpMyIL.
¢opmy.a nis npeodpasoBaHus
TPUTOHOMETPHYECKUX
BbIpasKeHU il
45 Tema 2.12. Coaep:xkanue yueOHOT0 MaTepuaJa.
Apkkocunyc. Pemmenue Omnpenenenne apkKKOCHHYcCa 1 ero cBoiicTBa. DopMyna I pemeHns ypaBHeHNH cos(X)=a
YPaBHeHHs cos(X) = a
46 Tema 2.13. Conep:xanue y4eOHOr0 MaTepHaJa.
Apkcunyc. Pemmenne Omnpenenenne apkcuHyca 1 ero cpoiictBa. ®opmyia I perieHns ypaBHeHHH sin(x)=a
YpaBHeHHii sin(x)=a
47 Tema 2.14. IIpakTHyeckoe 3aHsATHE
ApKTaHreHC U apKkoTaHrenc.| OnpezeneHre apKTaHI'eHCa W apKKOTaHreHca M MX cBoicrBa. Dopmyna uid pelieHus
Pemenue ypaBuenuii tg(x)=a | ypaBHeHuil tg(x)=a u ctg(x)=a.
u ctg(x)=a
48 Tema 2.15. IIpakTHyeckoe 3aHATHE
Pemenue Pemenre mpocTeHIIMX TPUTOHOMETPHUUYCCKHX YPABHEHHWH C NPHMEHEHHEM BCEX HM3YYEHHBIX
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TPUTOHOMETPHYECKUX dopmy.
ypaBHeHH
49 Tema 2.17. IIpakTHyeckoe 3aHsATHE 2
OnHopoansbie OpHOPOAHBIE TPUTOHOMETPUYECKHE YPAaBHEHUSI NEPBOM M BTOPOM CTENEHW M aJITOPHTM HX
TPUTOHOMETPHYECKHE pereHus.
YpPaABHEeHHS
50 Tema 2.18. IIpakTHyeckoe 3aHsATHE 2
Pemenue PemieHne TpUrOHOMETPUYECKHX YpPaBHCHUH, MPUBOJUMBIX K KBAJPaTHOMY, C MPHUMCHCHHEM
TPUTOHOMETPHYECKHUX N3y4YECHHBIX (OPMYJL.
yYpaBHeHMii, IPUBOAUMBIX K
KBaJpPaTHOMY
51 Tema 2.19. IMpakTHyeckoe 3aHATHE 2
Pemenue [Ipumeps! pemeHUs TPOCTEHIINX TPUTOHOMETPHUECKUX HEPABEHCTB C MOMOINBIO €IUHIIHON
TPUTOHOMETPHYECKUX OKpPY>KHOCTH
HEPABEHCTB
52 Tema 2.20. IMpakTHyeckoe 3aHATHE 2
KonTpoabHas padora Ne2. | KontponsHast pabota Ne2.
53 Tema 2.21. IMpakTHyeckoe 3aHATHE 2
MoaroroBka k IMoaroroska x muddepeHIMpOBaHHOMY 3a4eTy
nuddepeHIPOBAHHOMY
3ayery.
54 JAuddepennnpoBaHHbIil Juddepenunposannslii 3auer. [logseneHne NToros 3a ceMectp 2
3ader
2 cemecTp
Pa3gen 3. @yHKknum, HX CBOICTBa U rpaduKH 20
55 Copep:xanue yueOHOr0 MaTepHaJia. 2
Tema 3.1. O3HaKOMJICHHE C TIOHATUEM TIEPEMEHHOMN, TPUMEpPaMH 3aBUCUMOCTEI MEXIY NEPEMEHHBIMH.
OnpenesieHue YMCI0BOIT O3HakOMJICHHE C TIOHSATHEM Tpaduka, OIpEACICHHE TPHUHAICHKHOCTH TOUKH TpauKy
GyHKIHMHU U cioco0bl ee ¢yskunn. Omnpenenenue 10 (GopMyie NpPOCTEHIIeH 3aBHCHMOCTH, BHIAa e rpaduka.
3aaHus Bripaxenue mo popmyre ogHOM mepeMeHHON Yepes apyTrue.
O3HaKOMJICHHE C onpeAesieHneM (YHKINH, HOPMYITHPOBAHHE €TO.
56 Copep:xaHue yueOHOT0 MaTepHaJia. 2
Tema 3.2 Omnpenenenne Bo3pacTaomieil W yOBIBaoIIel, OrpaHUYEHHON CBepXy (CHU3Y) (QYHKIHH.
CpoiicTBa pyHKIMIT Hamvmensmee u HambOonbmiee 3HAYCHHS QYHKOIAH. YETHOCTP W HEYETHOCTh (DYHKITHH.
ANropuTM Hccae0BaHus (QYHKIIMU Ha YETHOCTb.
57 Tema 3.3. Conep:xanue y4e0HOr0 Matepuaia. 2
Wsyuenne nonsirus W3yyenune noHsTust 0OpaTHOM (YHKIMH, ONpeeIeHle BIIa U MOCTpoeHHe rpaduka oOpaTHON
. (yHKIMH, HAXOK/IEHHE ee 00J1acTh
00paTHON pyHKIMHA N
olpeJieJIeHusI U 00J1aCTH 3HAaUYCHHH.
58 Tema 3.4. IIpakTHyeckoe 3aHsATHE. 2
DYHKINOHAIbHBIE O3HakoMIIcHHE C TpuMepamu (HYHKIIMOHAJTBHBIX 3aBHCUMOCTEH B pEaJbHBIX MpoIleccax M3
3aBHCHMOCTH B PeaJIbHbIX | CMEXHBIX JUCIUILINH.
npoueccax O3HaKOMJICHHE C JOKa3aTeNbHBIMH DPAacCYy)KICHHSMH HEKOTOPBIX CBOMCTB JHHEHHOW U
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KBaJIpaTUYIHON (PYHKIWIA, IPOBEICHUE HCCIICIOBaHUS JIMHSHHOMW, KYCOUHO-TMHEHHOH, pOoOHO-
JUHEHHOW M KBaJpaTHMYHOM (yHKUMH, noctpoeHne ux rpadpuxos. IToctpoeHue u utenue
rpadukoB QyHKUMii.

59 IIpakTHyeckoe 3aHsATHE 2
Tema 3.5. Cxema uccneioBanus ()yHKIIHH.
HccnenoBanne pynknum CocragiieHne BUJOB QYHKINH 110 JaHHOMY YCJIOBHIO, PELIIEHHE 33/1a4 Ha SKCTPEMYM.
BrinosiHenne npeobpasoBannii rpaduka GyHKIHH
60 Tema 3.6. Conep:xanue yueOHOr0 MaTepHaJa. 2
Ipeodpa3zoBanus pynkumii | YMeHblieHne o0nacTu onpeaeneHus QyHKIUNA. ApupMEeTHUECKHE Onepauny Hall pyHKIMIMH.
U JelCTBUS HAJl HUMHU [Toctpoenne ciioxHON (HYHKIHU.
61 Tema 3.7 Coaep:xanue yueOHOT0 MaTepuaJa. 2
o Brrancnenue 3HaueHnid GyHKIUHN 110 3HAYCHUIO apTyMEHTA.
CrenenHble, NoKka3aTeabHbIe
W TorapHbMHYCCKHe OrnpenencHue TOJIOKEHHA TOUKH Ha rpaduke 1o ee KOOpANHaTaM 1 Hav060p0T.
PO Hcnonp3oBanue cBOMCTB (DyHKIHMH IS CPAaBHEHUS 3HAUYCHUHA CTETICHEH 1 norapnq)B/IOB.
IToctpoenne rpauKOB CTETIEHHBIX, TOKA3aTEIBHBIX U JIOTAPH(PMUICCKUX (PYHKITHIA.
62 Tema 3.8. Coaep:xanue yueOHOT0 MaTepuaJa. 2
I'paduxu u cBoiicTBa [Toctpoenne u uccnenoBanue rpadpukoB GyHKIMA y=sinx, y=COSX
TPUTOHOMETPHYECKHX
(pyHknmii y=sinx, y=cosx
63 Tema 3.9. Conep:xanue yueOHOr0 MaTepHaJa. 2
I'paduxu u cBoiicTBa [MocTpoenue u uccnenoBanue rpadukoB GpyHKIUI y=tgx, y=ctgx
TPUTOHOMETPHYECKHX
$yHknmii y=tgx, y=ctgx
64 Tema 3.10. IIpakTHyeckoe 3aHsATHE 2
KoHTpoabHas padora Ne3 Kontponsras paborta Ne3.
Pa3nen 4. KomOnHaTopuka 14
65 Tema 4.1. Coaep:xanue yueOHOT0 MaTepuaJa. 2
H3yyeHue npaBuia Wzydenue mpaBuia KOMOMHATOPHUKH U IPUMEHEHHE MIPH PEIICHUN KOMOMHATOPHBIX 3a1ad.
koMOuHaTopuku. IlpaBuio
Npou3BeAeHUs
66 Tema 4.2. IMpakTHyeckoe 3aHATHE 2
Pa3melneHusi, coueTaHusl, O3HakoMJIeHHE C  TOHATHAMH  KOMOWHATOPHKH:  pa3MEIICHUSAMH,  COYCTAHISIMH,
nepecTaHOBKH MepPEeCTaHOBKAaMH U ()OPMYJTaMH ISl NX BHIYHCIICHUSI.
67 Tema 4.3. IIpakTHyeckoe 3aHATHE 2
Pemenne mpakTu4ecKux OObsicHeHHE W TpUMEHeHHe (OpMyN Uil BBIYMCICHHS pa3MELICHHUH, NEepecTaHOBOK H
32724 ¢ MCIOJIb30BaHHEM COYETaHUH MPU pEIICHNH 3a1ad.
NMPaBUJI IEPECTAHOBKHA 1 Pemenne nmpakTHUECKHX 3a7a4 ¢ UCIIOIb30BaHNEM MOHSITHH M IPaBUI KOMOUHATOPHUKH
pa3MenieHust
KOMOHHATOPUKH
68 Tema 4.4. IIpakTHyeckoe 3aHsATHE 2

Penitenne mpakTu4ecknx
3a/1a4 ¢ NPUMeHeHneM
MpaBUJI pa3MelleHus 1

Pemenne MOPAaKTUYCCKHUX 3aJa4 ¢ MIPUMCHCHUCM MPaBWJI PA3MCIICHUA U COYCTAHUS
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CoYcTaHusd

69 Tema 4.5 Copep:xaHue yueOHOI0 MaTepHaJa. 2
e OznakomiieHne ¢ OwHOMOM HbroTOHa u TpeyrombHukoMm Ilackams. Pemrenue 3amauy Ha
bunom HploTona
pasJioKeHue OMHOMa.
70 Tema 4.6. IIpakTHyeckoe 3aHATHE 2
Pemenne 3aga4 [ToBTOpEHNE NPOHAEHHOTO MaTepraa 3a CeMecTp
KOMOWHATOPUKH, TPUMEHSIA
ounom HurotoHa u
Tpeyrojbuuk Iackass.
71 Tema 4.7 IIpakTHyeckoe 3aHsATHE 2
KontpoabHasi padora Ne 4 | KonrponpHas pabota Ne4.
Pa3nen 5. DjieMeHTBI TEOPUH BEPOSITHOCTEH M CTATHCTHKH 18
72 Tema 5.1. Coaep:xanue yueOHOT0 MaTepuaJa. 2
CoObIiTHsI. BeposiTHOCTH OmnpeneneHne CIy4afHOTO, JOCTOBEPHOTO M HEBO3MOXKHOTO coOBITHH. CyMMa, MpOM3BEICHHE
CcOOBITHSI. coOprTHil. PaBHOE M MpoTHBOIIONOXKHOE coObITHE. Kitaccmueckoe onpenieneHne BepoSTHOCTH.
73 Tema 5.2 Coaep:xanue yueOHOT0 MaTepuaJa. 2
. . N3ydyenne TeopeMbl O BEPOSTHOCTH CYMMBI HECOBMECTHBIX COOBITMH M €€ CIEICTBHIA.
Cao:xeHue BeposiTHOCTel o
Brruncinenne BeposSTHOCTH HECKOJIBKHAX COOBITHIA.
74 Tema 5.3. Coaep:xanue yueOHOT0 MaTepuaJa. 2
He3aBucumblie coOBITHS. W3ydenne TeopeMbl O BEpOATHOCTH YMHOKEHHS HE3aBUCHUMBIX COOBITHHA. Brramcienne
YMHOKEeHHE BEPOSITHOCTEH. | BEPOSTHOCTH HECKOJIBKUX COOBITHI
75 Tema 5.4. IIpakTHyeckoe 3aHATHE 2
Pemenue 3ama4 ¢ Perienue 3amaq Ha BEIYKCIICHUE BEPOSTHOCTEH COOBITHI
NpUMEHEHHeM CBOICTB
BepPOSATHOCTEH
76 Tema 5.5 Conep:xanue yueOHOr0 MaTepHaJia. 2
N - O3HAKOMJICHHE C TIOHATUEM CIYYalHOW BEIMYUHBI. JJUCKpETHBIC M HENPEPBIBHBIC CITyYaliHbIC
CayuaiiHble BeJIMINHBI
BeJIMYMHEI. [ IcTOrpaMMa M OJMIOH YacToT.
77 Tema 5.6 Coaep:xanue yueOHOT0 MaTepuaJa. 2
o O3HaKOMJICHHE C MPEACTABICHUEM YHCIOBBIX JAHHBIX M MX XapaKTePUCTUKAaMU: TeHepajbHas
HenTpanbHbie TEHAEHIIUH
. COBOKYITHOCTB, BBIOOpKa, cpenHee apudpMerwdeckoe, Mola, meauana. [loHaTme o 3amagax
cJIyqaiiHOH BeTUYMHBI o
MaTEeMaTHIECKOW CTATHCTHKH.
78 Tema 5.7. IIpakTHyeckoe 3aHsITHE 2
Meps! pa3opoca cayudaiiHoii | Mepsl pa3dpoca cirydaifHOI BETHUHHBL: pa3Max, OTKIOHEHHE OT CPEIHETO0, TUCTIEPCHS, CpeaHee
BeJTUYHMHBI KBaJpaTUYHOE OTKIOHEHHE.
79 Tema 5.8. IMpakTHyeckoe 3aHATHE 2
Pemenne mpakTuiecKux Pemenne mnpakTHyeckux 3amad  Ha OOpaOOTKY YHCIOBBIX JAaHHBIX, BBIYUCICHHE HX
3aja4 Ha 00padoTKy XapaKTEPUCTHK.
YHCJIOBBIX TAHHBIX
80 Tema 5.9. IIpakTHyeckoe 3aHsATHE 2
KonrpoabHas padora Ne5. | KontponbHas padora Ne5.
Pa3nen 6. Hauana maTteMaTH4ecKOro aHajiu3a 62
81 Tema 6.1. | Conep:xanue yue6Horo MaTepuasa. 2
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O3HakoMJIeHHe ¢ IOHATHEM

O3HakOMJICHHE C TIOHATHEM YHCJIOBOM OCICA0BATCIIBHOCTH, criocodamMu  ee 3aJ1aHuA,

YHCTOBOI BBIYHCIICHUSMH €€ YJICHOB.
MOCJIeI0BATETLHOCTH
82 Tema 6.2. Conep:xanue y4eOHOr0 MaTepHaJa.
Ipenen O3HaKOMJICHHE C TIOHSTUEM TIPEJIesia OCIEeJ0BATEIbHOCTH.
MOCJIeI0BATETLHOCTH
83 Tema 6.3. Conep:xanue yueOHOr0 MaTepHaJia.
Boruncaenne cymMMbI O3HakOMJICHHE C BBIYMCICHHEM CYMMBbl OECKOHEYHOTO YHCJIOBOI'O psJa Ha IpHMepe
0eCKOHEYHOr0 YHCJI0BOI0 BBIYHCIICHUSI CYMMBI OECKOHEYHO YOBIBAIOILEH T'€OMETPUUECKOI IPOrPECcCHH.
paaa
84 Tema 6.4. IMpakTHyeckoe 3aHATHE
Apudmernyeckas u Haxoxnerne n—oro wieHa apupMeTHIeCKOH U TeOMETPHUIECKON MPOTPECCHil, CYMMBI TIEPBBIX N
reoMeTpuyecKas YIICHOB.
nporpeccusi.
85 Tema 6.5. IIpakTHyeckoe 3aHsITHE
CymMa 0ecKOHeYHO Pemenne 3amau Ha IpUMEHEHHE (POPMYIIBI CyMMBI OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON
yobIBaroei MIPOTPECCHr
reoMeTpUu4ecKoi
nporpeccun
86 Tema 6.6. Copep:xanue y4eOHOr0 MaTepHaJia.
JInHeiinbIil 1 JInneliHblil 1 SKCIOHEHIMANBHBIN pocT. Yuco e.
IKCNOHEHUMAJIbHBIN POCT.
Uucio e.
87 Tema 6.7. IIpakTHyeckoe 3aHATHE
Hcnoab3oBanue nporpeccun | Mcronap3oBaHne Mporpeccuy As PEMICHHUS PEaIbHBIX 3a/1ad IPUKIIAJIHOTO XapaKTepa
IJIl pellleHus peajbHbIX
3a/1a4 NPUKJIATHOTO
XapakTepa.
88 Coaep:xanue yueOHOT0 MaTepuaJa.
Tema 6.8. O3HaKOMJICHHE C TTOHSITHEM ITPOU3BOTHOM.
IonsiTue npou3BoaHoOl, ee | M3ydenue u GpopMynupoBaHue ee MEXaHNIECKOTO CMBICIA.
MeXaHNYeCKHii CMBICIT W3ydyeHne anroputma BBIYHCICHHMS IPOM3BOAHONW Ha NPUMEPE BBIUUCICHUS MTHOBEHHOW
CKOPOCTH.
89 Tema 6.9. Conep:xanue yueOHOr0 MaTepHaJa.
IIpousBoaHas crenenHoi BeiBox  Qopmynbl Ui BBIYMCICHUS TIPOM3BOJHOM CTENEHHOH (yHKIMH. Berancnenue
GyHkumuun IIPOM3BOIHOM CTENEHHOM (DYHKIHH.
90 Tema 6.10. Conep:xanue y4eOHOr0 MaTepHaJa.
MpaBuna [TpousBosHast OT CyMMBI, IPOU3BEIACHUS M YacTHOTO ABYX (yHkuuit. [IpomsBomHast cioxHON
audpepeHINpPOBAHASA byHKIMH
91 Tema 6.11. Conep:xanue y4eOHOr0 MaTepHaJia.
IpousBoaHbIE YcBoenue mpaBui qudGepeHIMPOBaHuUs, TAOIIIIBI TPON3BOIHBIX dJIEMEHTAPHBIX () YHKITHH.
3JIeMEeHTapPHbIX (YHKIUH
92 Tema 6.12. IIpakTHyeckoe 3aHATHE
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IpumeHenne Ta6IUIBI

[TpumeHeHre TaOIUIIBI IPON3BOIHBIX dJIEMEHTAPHBIX GYHKIIUH 1 mpaBuil auddepeHnpoBanus

MPOHU3BOIHBIX JUISl HAXO0XKACHUSI IPOU3BOIHBIX (YHKIIHH.
3JIeMeHTAPHBIX QYHKIUI
93 Tema 6.13 Conep:xanue y4eOHOr0 MaTepHaJa.
e O3HakOMJICHHE C TIOHSATHEM YIrJIoBOro ko3¢ ¢uuuenrta mnpsMod. Beenenue mnonsTus
I'eomeTpuyeckmii cMbICI N N o
npom3BoHoil KacaTteJbHOH K Tpaduky (I)yHKHI/II/I.“ Il'eomerpuueckuil cmbicn npousBogHoit. opmyna s
COCTaBJICHUSI YpaBHEHHs KacaTelIbHOH K rpaduky QyHKIMH B TOUKE Xo.
94 Tema 6.14. IIpakTHyeckoe 3aHsATHE
CBsi3b NPOU3BOIHOIM U [TpumeneHne Npon3BOIHON K HAX0XKICHUIO TIPOMEKYTKOB BO3pACTaHUs M yObIBaHUS (DyHKLIMH.
NMPOMEKYTKOB Bo3pacranmusi | Teopema Jlarpamka.
U YObIBaHUS (PYHKIMHU
95 Tema 6.15. Coaep:xanue yueOHOT0 MaTepuaJa.
IIpousBoaHas u Heo6xonnmoe ycmoBre cymiecTBOBaHHS dKCTpeMyMa — TeopeMa depma. Jloctatrounoe yciaoBue
IKCTPEeMYMBbI PYHKIMH CyIIECTBOBAHMS IKCTPEMyMa.
96 Tema 6.16. IMpakTHyeckoe 3aHATHE
IIpoBenenue ¢ NOMOIIbIO [IpoBexenue ¢ IOMOIIBIO TPOU3BOIHOM HCCIIEAOBAHMS (PYHKIINH, 3a7aHHON (POPMYIIOH.
NMPOM3BOHOI HCCIeOBaHUsA | YCTaHOBJICHHE CBSI3M CBOMCTB (D)YHKIIMN ¥ IPOU3BOIHOM 1O MX rpaduKaM.
GyHkuuun
97 Tema 6.17. IIpakTHyeckoe 3aHsATHE
Hau6oabmiee u Hanumenbiiee | HanGonpliee 1 HanMeHblee 3HaUCHNsT QYHKIIMU HA 3aJJaHHOM OTpE3Ke.
3HaYeHne GQyHKIHHA AJNTOpUTM HaXOXJICHHs] HANOOJIBILIEr0 U HAaMMEHBLIET0 3HAYCHUH
98 Tema 6.18. IIpakTHyeckoe 3aHsATHE
Bropas npousBoaHas Haxoxnenue BTOpoit NpOU3BOAHOM.
pyHkumii
99 Tema 6.19. IIpakTHyeckoe 3aHsATHE
Boinykiaocts rpaguka [TonsaTne mpon3BoAHOM BTOpPOTO NOpsinka. Bremykiaocts Gpyrkiun. Toukw mepernoda.
(yHKMH, TOUKH neperuda
100 Tema 6.20. IMpakTHyeckoe 3aHATHE
IIpumenenune npousBoaHoii | [IpruMeHeHne MPON3BOAHOI K MOCTPOSHHIO IpaUKOB (PYHKITHI
K MOCTPOEeHMI0 rpadgukoB
byHkumii
101 Tema 6.21. IMpakTHyeckoe 3aHATHE
Hcnonb3oBaHue Vcnonp30BaHue TeOMETPHUUECKOTO U (PH3MUECKOTO CMBICIIAa IPOM3BOJHOM IS PEIICHHS 3a1a4
reoMeTpUYecKoro u
¢puznyeckoro cmpiciaa
TPOM3BOHOM /ISl pelIeHHs
3aaa4
102 Tema 6.22. IIpakTHyeckoe 3aHATHE
KonTpoabnasi pabora Ne6 Konrposnbnas pabora Ne6
103 Tema 6.23. Conep:xanue y4eOHOr0 MaTepHaJa.
IlonsiTne nepBoodpa3Hoii [Monsitre epBooOpazHoil. CBsI3b MEXIY MPOU3BOAHON (DYHKIMHN U €€ epBOOOpa3HOH.
byHkuun
104 Tema 6.24. IIpakTHyeckoe 3aHATHE

15




Hpamma HaXO0XKJICHUA

Onepanust ”HTETpUpOBaHus. Tabmuma mepBooOpPa3HBIX dJIEMEHTAPHBIX (QYHKITHI

NnepBoodPa3HBIX
105 Tema 6.25. IIpakTHyeckoe 3aHsATHE 2
Pemenue 3a1a4 Ha cBsI3b Pemienue 3amad Ha CBsI3b IEPBOOOPA3HO U €€ IPOU3BOTHOM.
NnepBooOpa3HOi U ee
MPOU3BOIHOI
106 Tema 6.25 Coaep:xanue yueOHOro MaTepuaJa. 2
vt | OnpeneneHne KpUBOJIMHEHHOM TpaneLuH.
Inomans KPUBOJTUHEHHOMH
Onpenenenue UHTErpana.
Tpanenuu U HHTEerpai N
®dopmyna Heiotona-Jleiibuuia
107 Tema 6.27. Coaep:xanue yueOHOT0 MaTepuaJa. 2
BbluKc/ieHNe HHTErpaJjioB Brruncienne HHTErpajgoB IpH ITOMOITH TaOIHIIEI TPOU3BOIHBIX.
108 Tema 6.28. IMpakTHyeckoe 3aHATHE 2
IIpumenenne nHTerpaia Jisi | Pemenne 3a1a4 Ha IpUMEHEHNE HHTETPajla U BEIYUCICHIS TUTOIIAICH.
BBIYMCJIEHNUS MJIo1aaei
109 Tema 6.29. IMpakTHyeckoe 3aHATHE 2
IIpumenenne unTerpata qs | [Ipumenenne uHTErpana Ui BHIYUCICHAS (PU3NIECKUX BEIHIHUH.
BbIYMCIeHUS (PU3HUECKUX
BEJIUIHH
110 Tema 6.30. IIpakTHyeckoe 3aHsATHE 2
Mpumenenne npouspoanoii | IloaroToBka Kk KOHTPOJILHOI paboTe
W HHTETPaJia K pelennio
NMPAKTHYECKHX 32129,
111 Tema 6.31. IMpakTHyeckoe 3aHsATHE 2
KonTponsnasi pabora Ne7 Konrposnbnas pabora Ne7
Pa3gen 7. YpaBHeHHs] H HEPABeHCTBa 28
112 Tema 7.1. Conep:xanue yueOHOr0 MaTepHaJa. 2
O3HakoMIeHHE C O3HakOMJICHHE C TPOCTCHIINMH CBEISHISIMH O KOpHSAX aireOpandeckux ypaBHEHHH,
NMPOCTeHIIMMH CBeJeHUSIMH | TIOHSATUSIMU UCCIIEOBAHMS YPABHEHUI U CUCTEM YPaBHEHUM.
0 KOPHSIX ajredpanyecKux
YpaBHeHM I
113 Tema 7.2. Coaep:xanue yueOHOT0 MaTepuaJa. 2
HN3y4denne Teopun PaBHOCHMIBHBIE ypaBHEHHS. TeopeMbl O paBHOCWIBHOCTH YypaBHeHHil. IIpeoOpasoBanne
PAaBHOCWJILHOCTH YPaBHEHHUIl | JaHHOI'O YpaBHEHUs B ypaBHeHUe-cienoanue. Ilpoepka kopuei. Iloreps kopHei.
W ee MPUMeHEeHHsI
114 Tema 7.3. Conep:xanue yueOHOr0 MaTepHaJia. 2
OO0mue MeTOABI pelIeHust Merton 3aMeHbI IepeMeHHON. VckitoueHne BO3MOXKHOM oTepu KOpHEi.
ypaBHeHH
115 Tema 7.4. IIpakTHyeckoe 3aHsATHE 2
Merton pa3jio:keHHs HA CyThb MeTOJa pa3JIOKCHUs Ha MHOXHTCIW. PelieHue paluoHAIBHBIX, HpPPalMOHATBHBIX,
MHOKHATEJIN MTOKA3aTeIbHBIX, IOTApU(DMUIECKUX U TPUTOHOMETPHUYCCKUX YPABHEHUH TAHHBIM METOJIOM
116 Tema 7.5. IIpakTHyeckoe 3aHATHE 2

MeToa BBeleHUsI HOBOI

CyTp MeTOZa BBEACHHS HOBOW NEpeMEHHOW. PemieHme parioHaIBHBIX, HMPPalHOHAIBHBIX,
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nepeMeﬂﬂoﬁ AJIAA pelIeHUust

MTOKa3aTebHBIX, JIOTApU(MUIESCKAX U TPUTOHOMETPHUYECKIX YPAaBHEHUH TaHHBIM METOJOM

yYpaBHeHH
117 Tema 7.6. Conep:xanue yueOHOr0 MaTepHaJa. 2
DYHKINOHAIBHO- CyTh (yHKIHMOHAIBHO-TpahUIecKOro MeToaa. PellleHue panuoOHANBHBIX, UPPAUOHAIBHBIX,
rpaguyecKHii MeTO/ MOKA3aTeIbHBIX, JIOTApU(DMUUECKUX U TPUTOHOMETPHUYCCKUX YPABHEHUHN TAHHBIM METOJIOM
118 Tema 7.7. IIpakTHyeckoe 3aHsATHE 2
Penrenne HepaBeHCTB ¢ PaBHOCHibHOCTH HepaBeHCTB. CHcTeMa W COBOKYIHOCTh HepaBeHCTB. VppanuoHaibHbIE
oxHoii mepemeHHoii. Meron | HepaBeHCTBa. HepaBeHcTBa ¢ Moaynem.
HHTEPBAJIOB.
119 Tema 7.8. IIpakTHyeckoe 3aHsATHE 2
Cucrema ypaBHeHuii. Meron | CyTh MeTOZa MOJICTAHOBKH.
NMOJACTAHOBKHU Pemenne cucteM ypaBHEHHH METOIOM TTOJICTAHOBKH
120 Tema 7.9. IMpakTHyeckoe 3aHATHE 2
Cucrema ypaBHenuii. Meron | CyTb MeTona anreOpandecKoro CIOKeHHUS.
aJreGpanyeckoro cjo:xkenusi | Pemenne cucreM METOIOM alreOpaniecKoro CI0KEHUs
121 Tema 7.10. IMpakTHyeckoe 3aHATHE 2
Cucrema ypaBHenuii. Meron | CyTh MeTO/a BBEICHUS HOBBIX IIEPEMEHHBIX JJISI CHCTEM.
BBe/ICHUS] HOBBIX Pewenne cucreM METOJOM BBEIEHUSI HOBOW IIEPEMEHHOM.
nepeMeHHBIX
122 Tema 7.11. Copep:xanue yueOHOr0 MaTepHaJa. 2
Matpuua cucTeMbl Martpuna cucTeMsl TMHEHHBIX ypaBHEeHUH. OnpenenuTenb MaTpULbl 2X2, ero reOMeTpu4ecKuit
JINHEHbIX YPaBHEHHUI1. CMBICII ¥ CBOCTBa. BrIuncieHue ero 3HaueHus
Omnpeaenurenb MaTpULbI
2x2
123 Tema 7.12. IIpakTHyeckoe 3aHsATHE 2
IMpumenenue onpenenurens | [IpumeHnenue omnpenenuTens A PEUIEHUs] CUCTEMBbl JIMHEHHBIX YypaBHEHW. Pemienue
IJIl pelleHus CUCTeMbI MIPUKIIATHBIX 33/1a9 C TIOMOIIBIO CHCTEMBI TMHEWHBIX YpaBHEHHH
JIMHEHHBIX YPABHEHHU I
124 Tema 7.13 IMpakTHyeckoe 3aHATHE 2
Ipumenenne [IpuMeHeHne MaTeMaTHYECKIX METOMOB JJISl PEIICHUs COACPKATeIBHBIX 3a/1ad U3 Pa3IMIHBIX
MaTeMaTHYeCKHX MeTOA0B | oOiacTeii HaykW U TPakTHKH. VHTepHpeTHpoBaHHME peE3yAbTATOB C YYETOM pealbHBIX
IJIl peleHust OTpaHUYCHUH.
colepKaTeJBLHBIX 32124
125 IIpakTHyeckoe 3aHATHE 2
Tema 7.14. KontponsHas pabora Ne§
KonTtponbnas padora Ne§
I'eomeTpusn
Pazgen 8. IlpsiMble M II0CKOCTH B IPOCTPAHCTBE 22
126 Tema 8.1. Conep:xanue y4eOHOr0 MaTepHaJia. 2
IIpeamer crepeomerpum, I'eomeTprueckre Tena ¥ HOBEPXHOCTH B CTEPEOMETPHH.
AKCHOMBI CTEPEOMETPHH Axcrnomsl crepeomerpuu. CIeICTBUSI U3 aKCHOM.
127 Tema 8.2. Coaep:xkaHue yueOHOT0 MaTepuaJa. 2
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IMapajjenbHOCTh NPSIMBIX,
NPSAIMOH U IUIOCKOCTH

[MTapannensHOCTH NPSAMBIX B IPOCTPAHCTBE. Teopema 0 MapauieIbHBIX MPSIMBIX.
ITapannensHOCTh NPSMON M MIOCKOCTH.

128 Tema 8.3. Conep:xanue yueOHOr0 MaTepHaJia.
B3anmHuoe pacniosiokenue CkpeuuBaromuecs npsiMble.
NMPSMBIX B MPOCTPAaHCTBE. Teopema 0 CKpEIIMBAIOIINXCS IPSIMBIX.
YroJa Mexay AByMsI VYTo5 ¢ coHanpaBIeHHBIMU CTOPOHAMH.
NMPSAIMBIMHA Yron Mexay IByMsi IPSIMBIMHU.
129 Tema 8.4 Conep:xanue yueOHOr0 MaTepHaJa.
o [MapannensHble MIOCKOCTH.
IMapannenbHOCTH o
. [Ipu3HaK mapayIebHOCTH IBYX INTOCKOCTEH.
IJIOCKOCTei N .
CBoiicTBa mapaIeIbHBIX INIOCKOCTEH.
130 Tema 8.5. Coaep:xanue yueOHOT0 MaTepuaJa.
Terpasap u Omnpenenenne TeTpa’apa W ero cpoicTBa. OmpenesieHHe Mapajulelenuiesa U ero CBOHCTBA.
napaJuiejenumnes 3ajgaun Ha MOCTPOCHHE CEUCHHH.
131 Tewma 8.6 Coaep:xaHue yueOHOT0 MaTepuaJa.
U [epriennuKynsIpHBIC TPSMBIC B IPOCTPaHCTBE. llapaiensHble IpsSMBIe, TEPICHANKYISIPHBIC K
IepneHINKYJISIPHOCTH .
N wiockocTH. [Ipu3HaK MepreHANKYIAPHOCTH MPSIMOM U TNIOCKOCTH.
NMPSIMOii U MJIOCKOCTH . N
Teopema o npsiMOi epHEHANKYIISIPHOHN K IIIOCKOCTH.
132 Tema 8.7. Conep:xanue yueOHOr0 MaTepHaJa.
[epnenaukyasp u PaccrosiHue OT TOYKH JI0 TIIOCKOCTH.
HAKJIOHHBIE. YTOJ MeKIY Teopema o Tpex NepreHIUKYIIpaX.
NMPSAMO¥ U IJIOCKOCTHIO Yroa Mexay npsiMod U TIOCKOCTBIO.
133 Tema 8.8. Conep:xanue y4eOHOr0 MaTepHaJa.
JIByrpaHHBlIii yrou. JByrpannstit yrou. Ilpu3Hak nepneHuKyIsSpHOCTH ABYX IUIOCKOCTEH.
IlepneHINKYJISIPHOCTH
IUIOCKOCTei
134 Tewma 8.9 IMpakTHyeckoe 3aHATHE
N OnpezencHue IPSIMOYTOJIBHOTO Mapajuie/ICIUIe .
IIpAMoyrobHbIA N
CBoiicTBa IPsSMOYTOJIBHOTO Mapajuienienumnena. Pemenue 3amaq.
napaJuiejenumnes
135 Tema 8.10. IMpakTHyeckoe 3aHATHE
Pemenue Pemenne crepeoMeTpHUYECKHX 3alad, CBSI3aHHBIX C MEPHCHIUKYISPHOCTBIO MPSIMBIX U
CTEepPeOMEeTPUYECKHX 3a/1a4, | IUNIOCKOCTEH, HCIIONB3Ysl IUIAHUMETPHYEeCKHE (PaKThl 1 METO/IBI
CBSI3AHHBIX c
NMepPNeHINKYISPHOCTHIO
NpsIMBIX M IUIOCKOCTeId,
HCIOJIB3Y S
NJIaHNMeTpuUYecKne (akThl
H MeTOAbI
136 IMpakTHyeckoe 3aHATHE
Tema 8.11. Kontponsuas padora Ne9

KoHnTpoabHas padora Ne9
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Pa3znen 9. MHOrorpaHHMKH M KpYIJible Tejia 38
137 Tema 9.1 Copep:xaHue yueOHOr0 MaTepHaJa. 2
- [TonsiTE MHOTOTpaHHUKA.
IlonsiTHe MHOTOrpaHHHUKA.
I'eomeTpuueckoe Teno.
Ipnzma N
[pusma. [Tnomans GOKOBOM MOBEPXHOCTH MPU3MEL.
138 Tema 9.2. Conep:xanue yueOHOr0 MaTepHaJa. 2
IMupavmna [onstue mupamunsl. [IpaBunbHas nupamuna. Ihmomans OOKOBOW M IMOJHOW MOBEPXHOCTH
MTUPAMUJIBL.
139 Tema 9.3 Coaep:xanue yueOHOro MaTepuaJa. 2
Ut VYceueHHas mUpamMuia U e¢ CBOMCTBA.
Yceuennasi nupamujaa N . »
[Tomaas GOKOBOM M ITOJIHOM MOBEPXHOCTH yCeUeHHOH nupaMupl. Pemenne 3amad.
140 Tema 9.4. IMpakTHyeckoe 3aHATHE 2
Inomans NoBepXHOCTH Pemenne 3amau nmpu noMoutyt GopMyII IIIOMaAeii MHOTOTPaHHUKOB.
NPU3MBbl, TUPAMUABI.
141 Tema 9.5. Coaep:xanue yueOHOT0 MaTepuaJa. 2
uaungp IloHsTHE LUAMHAPUYECKONH NOBEPXHOCTU M LIMJIMHAPA.
142 Tema 9.6. IMpakTHyeckoe 3aHATHE 2
Ilnomans noBepxXHOCTH BrrBoa popMyIten Uit HAXOXKACHUS IO OOKOBOM M TOJTHOM MOBEPXHOCTH IIFIIHHIIPA.
HHJINHAPA Pemenue 3amau.
143 Tema 9.7. Coaep:xanue yueOHOT0 MaTepuaJa. 2
Konyc [ToHsiTHe KOHMYECKOH NOBEPXHOCTH U KOHYcCa. Y CeUeHHBIH KOHYC.
144 Tema 9.8. IMpakTHyeckoe 3aHsATHE 2
Inomans 6oxoBoii 1 moHoii | [loHATHE pa3BepTKH KOHYCA.
TIOBEPXHOCTH KOHYCA BrIBoT pOpMYyIIBI [T BBIYHMCIICHHS OOKOBOW U MOJTHOW MOBEPXHOCTH KOHYCA.
145 Tema 9.9. IIpakTHyeckoe 3aHsATHE 2
Buryucienne miomann BrruuciieHue miomaay moBepXHOCTH TEJ BPaICHHS
TIOBEPXHOCTH TeJI BpalleHusl
146 Tema 9.10. Conep:xanue yueOHOr0 MaTepHaJia. 2
Cdepa u map. Ypapuenue | [lonsrue ceps! u mapa. BerBon ypasaenus chepsl. Pemenne 3amad.
cepsl
147 Tema 9.11. Coaep:xanue yueOHOT0 MaTepuaJa. 2
B3aumHoe pacnoJiokeHne B3anMHuoe pacronioxenne cepsl U IIIOCKOCTH.
cepbl M MJIOCKOCTH KacaTenpHas miockocts K cdepe. [Inomans chepsr.
148 Tema 9.12. IMpakTHyeckoe 3aHATHE 2
BblunciieHe 3JIEMEHTOB Brruncnenne, TpW MOMOIIM HW3YYEHHBIX (OPMYJ, AIIEMEHTOB MHOTOTPAaHHHUKOB: pPEOpa,
MHOTOTPAaHHUKOB: pédpa, JTUArOHAJIH, YTIIBL.
JTHATOHAJH, YTJIbI.
149 Tema 9.13. Conep:xanue y4eOHOr0 MaTepHaJa. 2
MousaTne o0bema. O0bem [onsTue oowvema.
NMPSIMOYTOJILHOTO O0BeM MPSMOYTOIBHOTO TTapaIUICICIIUIIC/IA, IIPHU3MBI
nmapaJulejienumnena, npu3mbl | Pemenue 3anau.
150 Tema 9.14. IIpakTHyeckoe 3aHsATHE 2

O0BbeM Npu3Mbl, IUJITHHAPA,

HaXO)KZ[eHI/Ie o0beMa MIPpU3MbI, HWJIMHAPA, NUpaMUJibl, KOHYyCa, 11apa.
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NMUpaMu/ibl, KOHyCa M 1iapa.

151 Tema 9.15. IMpakTHyeckoe 3aHATHE 2
Pemrenue 3ama4 ¢ [Mpumenenne hopmMyn o0beMa reOMETPHUUSCKUX MPOCTPAHCTBEHHBIX Tel. [IpuMeneHue Gopmyn
npuMeHeHHeM GopMyJt IUIOINAAN U 00beMa Tel IUTAaHUMETpHUH. Perrenue 3anayu
o0beMa TeJl.
152 Tema 9.16. Conep:xanue yueOHOr0 MaTepHaJa. 2
Komonnanus Tunel koOMOMHAIMIE. MeToIuKa pelieHue 3a1ad.
MHOTOTPAHHUKOB H TeJl
BpallleHust
153 Tema 9.17. Copep:xanue y4eOHOr0 MaTepHaJia. 2
Cevenust MHOTOrpaHHuKoB U | OmpeneneHne cedeHns B 00bEMHBIX Teax. Buapl cedeHnit 1 METOIMKA TIOCTPOSHHSL.
mapa. [IpaBuaa
MOCTPOEHNH.
154 Tema 9.18. IMpakTHyeckoe 3aHATHE 2
Pemenne 3a1a4 Ha [ToxroToBka Kk KOHTPOIBHOH pabdore.
KOMOMHAIUIO U Mo/I001e
00beMHBIX TeJ
155 Tema 9.19. IMpakTHyeckoe 3aHATHE 2
Kounrpoabnas padora Nel0) | Konrtposnbnas pabora NelQ
Pazgen 10. KoopanHaThl H BEKTOPBI 22
156 Tema 10.1. Conep:xanue yueOHOr0 MaTepHaJa. 2
[psamoyroibHas cucremMa OnpezencHue IPSMOYTOJIBHOM CUCTEMBI KOOPIUHAT B IPOCTPAHCTBE.
KOOPAUHAT B npocrpancrBe. | KoopaunatHeie miockoctr. KoopauHaTel BeKTopa.
KoopanHaThl BeKTOpa [IpaBuia HaXOXKJCHUS KOOPIUHAT CYMMBI, PA3HOCTH M MPOU3BEICHUS BEKTOPOB.
157 Tema 10.2. IIpakTHyeckoe 3aHsATHE 1
Ilpocreiilmue 3axa4u B Koopaunats!l cepequnbl oTpe3ka. BoluncineHue JIMHbl BEKTOPA [0 €r0 KOOpAUHATAM.
KOOpAMHATAX PaccTosiHIe MEXIY ABYMS TOUKAMHU.
158 Tema 10.3. Coaep:xanue yueOHOT0 MaTepuaJa. 2
CkansipHoe mpou3sBenenne | Yrod MexIy Bekropamu. CKalsipHOE IpOM3BeACHHE BEKTOPOB. Pemenue 3amaq
BEKTOPOB
159 Tema 10.4. Coaep:xanue yueOHOT0 MaTepuaJa. 2
Yroa mexay npsiMoii u Brruncnenue yrioB Mexay NpsSIMBIMH U IJIOCKOCTSIMHU.
TIOCKOCTHIO
160 Tema 10.5. IMpakTHyeckoe 3aHATHE 2
Pemenne 3aqa4 ¢ nomompio | [IprMeHeHHE METOIa KOOPIUHAT TIPU HAXOXKICHUH YIJIOB, JUTHH U PACCTOSIHUM.
KOOPAWHAT
161 Tema 10.6 Conep:xanue y4eOHOr0 MaTepHaJia. 2
g BbIBOJ ypaBHEHUs IIIOCKOCTH.
YpaBHeHUE IIOCKOCTH
Pewenue 3amgau
162 Tema 10.7. Conep:xanue yueOHOr0 MaTepHaJa. 2

JBu:kenusi. LHenTpaabHas u
oceBasi CHMMETPHH

IlousTue JABHXXCHUA. L[eHTpaIH)HaSI CUMMCTpPUS. OceBas CUMMETpUS. Pemenne 3aga4
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163 Tema 10.8. Copep:xaHue yueOHOr0 MaTepHaJa. 1
3epkadbHas CHMMeTpPHSI. 3epkanbHas cummerpust. [lapamiensHelii nepenoc. Penienue 3anau
IMapanienbHbI NepeHoc

164 Tema 10.9. IIpakTHyeckoe 3aHsATHE 2

KounrpoabHnas padora Nell | Konrposnbnas pabora Nell

165 Tema 10.10. IIpakTHyeckoe 3aHATHE 2
IloBTOpEHHE N3YYEHHOT O [ToBTOpenue u3yyeHHoro Marepuana. Pemenne 3agay.

166 Tema 10.11. IIpakTHyeckoe 3aHATHE 2
IloBTOpEeHNE N3YYEHHOT O [ToBTOpenue u3yyeHHoro marepuana. Pemenne 3agay.

Bcero: 332
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3. ®OPMbI KOHTPOJIS1 U METOAUYECKHUE MATEPHUAJIbI, ONPEAEJISIIOINUE
INPOHEAYPbI OHEHUBAHUS 3BHAHUH, YMEHUH, IPAKTUYECKOI'O OIIBITA,
XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIIUU

@®onp oneHouHbIX cpeAcTB (mamee — @OC) — KOMIUIEKT METOAMYECKUX U KOHTPOJIBHBIX
MaTepuasoB, HCHOJb3YEMBIX MpPU MNPOBEJCHUH TEKYIIEr0 KOHTPOJS OCBOEHUS pPE3yJIbTaTOB
o0yuyeHus 1 mpomexyrouHoit arrectauuu. ([Ipunoxenue Ne 2).

4. YCJIOBUMSA PEAJIM3ALIMHU JUCIIAITJIMHDBI

4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAIbHO-TEXHHYECKOMY 00ecre4eHuI0

Jlnsi OocBOeHMS JUCHMIUIMHBI TpeOyercss y4yeOHas ayauTopus, KOTOpas JOJDKHA
yIOBJIETBOPATH TpeOoBaHUsAM CaHUTApHO-3MHUAEMHUOIOTHIECKUX MPABUI U HOPMATUBOB M OBITh
OCHAIlleHA THUIIOBBIM O00OPYZOBAaHHEM, B TOM YHUCJIE CIIEHUAIN3UPOBAHHON y4yeOHOM MeOembio 1
CpeicTBaMU OOYYEHHsI, JOCTATOYHBIMHU JUIS BBIOJHEHUS TPEOOBAaHMN K YPOBHIO HMOJTOTOBKH
00yJaromuxcs.

4.2. YueOHO-MeTOAUYeCKOe U MHGOPMAIUOHHOE O00ecTiedeHne TN CHUILTHHBI (MOTYJIA)

4.2.1. IlepeyeHb OCHOBHON W [ONOJHHUTEJbHOH Y4eOHOH JUTepaTypbl, HEOOXOAUMOM 1JIs1
OCBOEHMS TMCHUILIMHBI (MOIYJIs1)

OcHoBHasi yueOHasi IuTepaTypa:
1. Boeomonos, H. B. Marematuka : y4eOHUK JJIs1 CPEAHETO PO ECCHOHAIBHOTO 00pa3oBaHusl /

H. B. boromomos, Il. M. Camoiinenko. — 5-¢ wu3a., mepepadb. m gom. — MockBa :
NznarensctBo IOpaiit, 2020. — 401 ¢. — (IIpodeccuonansHoe oopazoBanue). — ISBN 978-
5-534-07878-7. — Tekcr : oanektponHwiii // OBC Hpaiir [caiit]. — URL:

https://urait.ru/bcode/449006.
JononHuTebHAsSI ydeOHAas TUTEPATYpPA:
1. Hlunaues, B. C. MatemaTtuka : yaeOHUK M IPAKTUKYM JUIS CPEIHETO MPOPECCHOHATBHOTO

obpazoBanus / B. C. lllunayes ; nox pexakuueid A. H. Tuxonosa. — 8-e u3., nepepad. u
non. — Mockga : U3marensctBo FOpaiit, 2023. — 447 ¢. — (IIpodeccrnonanbroe
obpazoBanue). — ISBN 978-5-534-13405-6. — TekcT : anmekTpoHHbIi // OOpa3oBaTenbpHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511549

2. boeomonos, H. B. Teomerpus : yueOHOe mocoOue Mg cpeaHero npodeccHOHaTbLHOTO
obpaszoBanus / H. B. boromonoB. — Mocksa : UznarensctBo IOpaiit, 2020. — 108 ¢. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-09528-9. — Tekcr : 37€KTPOHHBIH //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/449038 .

4.2.2. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJICKOMMYHUKAMOHHOH  CeTH
«uTepHer» (najee - cerb «UHTepHeT»), HEOOXOAUMBIX /JJsl OCBOEHHMS JUCIHHILIMHBI
(MoayJin)



Cpox

Y4ueOnblii N
ron HanMeHoBaHMe TOKYMEHTA C YKa3aHUEM PEKBU3UTOB AeHcTBUSA
AOKYMEHTa
2024/2025 Horosop Ha noctyn k 9bC ZNANIUM.COM mexnay YYHuT B
mune nupekropa CO YYHuT u OO0 «3nannym»Ne 1151-30¢ ot ¢ 12.07.2023
no 11.07.2024
11.07.2023
Horosop Ha noctyn k 9bC ZNANIUM.COM mexny YYHuT B
muue aupextopa CO YYHuT u OO0 «3nanmym»Ne 223/801 ot C 28.08.2023
23.08.2023 (mpemocTaBieHue A0CTyNa K KOouieKuu DDY o 27.08.2024
«DenepanbHbI IepeueHb Y4eOHUKOB n3aarenabcTBa «lIpoBemienne
Jlorosop Ha moctym k DBC «9BC FOPAUT» (momuas
kosutekuus) mexay Y YHuT B muue qupekropa CO YVYHuT u OOO | C 03.03.2024
«INEKTPOHHOE U3AATEIBCTBO FOPAMT» Ne 1/24-56¢ ot 01.03.2024 |mo 02.03.2025
r.
Horosop Ha noctyn k ObC «YHUBepcuTeTCKas OnbImorexa C 01.10.2023
onnaiin» mexny YYHuT «Hekcmenna» Ne 223-1279 ot 26.09.2023 1o 30.09.2024
Horosop Ha noctyn k ObC «Jlaub» Mmexay YYHuT n 08.08.2 0(2;3 o
m3narenbeTBoM «Jlanb» Ne OI'3-1033 ot 20.07.2023 07.08.2024
JloroBOp Ha JOCTYM K 3JIEKTPOHHBIM H3IAHUSIM B COCTaBe 0a3bl
nanablx «HAYUYHAS DJIEKTPOHHAA BUBJIMOTEKA C 01.01.2024
eLIBRARY.RU» mexny YYHuT n OOO H3b Ne OI'3-1696 ot no 30.12.2024
04.12.2023
HoroBop Ha BJI nuccepraumii mexay Y YHuT u PI'b Ne 223- C 10.08.2023
997 ot 11.07.2023 no 09.08.2024
HoroBop o noakmoueHun kK HOb u o nmpegocraBienun nocryna
k o0bexTam HOB mexxny baml'V B nune aupexropa CO baml'y ¢
OI'BY «PT'b» Ne 101/HOB/1438-11 ot 11.06.2019
JlononHutensHOE coriamenue k goropopy 101/H2b/1438-m1 ot ¢ 11.06.2019
no 10.06.2024
11.06.19 r. 00 U3MEeHEHUN CTOPOHBI IOTOBOPA BCIICICTBUE
peopranuzanyu B popme npucoequneHus mexay Y YHuT B nure
nupekTopa CO YYHuT ¢ ®I'BY «PI'by 0114.02.2023 1.
Horosop Ha goctyn k 95C BOOK.ru (moctym k yueoHuky: OCHOBBI
POCCHIICKOM TOoCyAapCTBEHHOCTH : yueOHHK / A. B. Manbko, A. A.
Buunkos, B. B. I'ypeeB [u np.] ; mox pen. A. B. Mansko. — Mocksa | C 23.10.2023
: KnoPyc, 2024. — 263 c. — ISBN 978-5-406-12322-5) mexny o
YVHuT B nuue nupexropa CO® YYHuT u OO0 «KnoPyc menua» 22.10.2024
Ne 75 o1 23.10.2023 .
Ne Apapec (URL)
1. http://school-collection.edu.ru/ Enunas xomiekiuu mudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB
2. znanium.com DJIEKTPOHHO-OMOINOTEYHAs CHCTEMA
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4.2.3. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NMPH OCYIIECTBJIECHUHU
o0pa30oBaTeJbHOI0 MpoLecca MO0 JAUCHMIUIMHE (MOAYJI0), BKJIKYAs MNepevYeHb
NPOrpaMMHOr0 olecnedyeHusi W HHGOPMANMOHHBIX CHPAaBOYHBIX cHCTeM (IpH
He00X0ITUMOCTH)

HaumeHoBaHMe NPOrpaMMHOIO odecreyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmce

Office Standart 2010 RUS OLP NL Acdmc
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INPUJIOKEHHE 1

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

CrepauTamakckuil pumuan

Komnemx

KanennapHo-remaTuueckuii njian

10 JUCLIUILINHE Maremaruka
OVIIL.12
CHEIUATIBHOCTD
25.02.08 DKcruTyaTanusi 0eCIMIOTHBIX aBUAIIMOHHBIX CHCTEM
KO HAaMEHOBAHUE CIIEIUATILHOCTH
KBTI (DUKAITHS

Omneparop 6eCIMIIOTHBIX JIETATEIbHBIX allapaToB

Pa3zpaboTunk (cocTaBUTENb)
Caranuena D.A.

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

Crepnuramak 2024
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Ounast popma 00ydeHHsS

1 cemecTp
Ko Kanengapubie
Ne CPOKH Jomainee
HaunmeHoBaHMe pa3aesioB U TeM BO Bup 3anaTus
n/n H3y4YeHH 3ajJaHue
4acoB
(m1an)
1 Baenenne 2/2 CeHTa0pb Jlexmst Pemmts 3amaun
Pa3nen 1. Anreopa
2 Lenble U pauMoHaNbHBIE YUCIIA 2/4 CeHT0ph Jlexius Pemmts 3amaun
3 JlelicTBUTENBHBIC YHCIA 2/6 CeHTsa0pb Jlexms Pemmts 3amaun
BrmonHeHNe apupMETHISCKHX IIpakTHueckoe
4 N - pug 2/8 CeHTa0pb p Pemmts 3amaun
IENCTBUI HaJl YACIIAMU 3aHATHE
[IpubnnKEeHHBIC BBIYUCIICHUS.
5 | IorpeurHocTts B NpeoOpa3oBaHUIX 2/10 CenTa0pB Jlexuus Pemmts 3amaun
U BBIYUCIIEHUSIX
IIpakTHueckoe
6 KomminekcHble ynciia 2/12 CeHT0ph P PemmTs 3amaun
3aHATHE
Tpuronomerpuueckas popma Ceunts0pb
7 P P bop 2/14 P Jlexius Pemmts 3amaun
3aIUCU KOMIIIEKCHOTO YKCIIa
H300parkeHNEe KOMILIEKCHOTO CeHT0ph
8 YHClia HA KOOPAUHATHOM 2/16 Jlexius PemmTs 3amaun
mockoctu. @opmyna Myaspa.
[IpuMeHeHHe KOMIIIIEKCHBIX YHCE CeHTa0pb
IIpaxkTuueckoe
9 | mpu pemeHnn GU3NIECKUX U 2/18 aHsTIC Pemuts 3amaun
T€OMETPUYECKUX 3aad.
CreneHs ¢ HATYPAJIbHBIM U LIEJIBIM
10 P 1 2/20 CeHTa0pb Jleximst Pemmts 3amaun
IoKa3aTejaeM
Beckoneuno yonIBaroras
11 Y 1 2/22 CeHta0pb Jlexmst Pemmts 3amaun
reOMeTpHYIECKast TPOrPecCcust
ApudmeTnueckuii KOpeHb
12 pug M p 2/24 CeHTa0pb Jleximst Pemmts 3amaun
HATYpaJbHOH CTEIICHU
Brruncnenue kopHel HaTypalbHOM IIpakTHueckoe
13 P yp 2/26 CeHT0ph P Pemuts 3ama4un
CTEIECHH 3aHATUE
CreleHu ¢ pauuOHAIBHBIM U
14 N pan 2/28 CeHT0ph Jlexius PemmTs 3amaun
JIENCTBUTENLHBIM IIOKa3aTEIEM
[IpeoOpa3oBaHuE YUCIOBBIX U
o IIpaxTuyeckoe
15 | OyKBEHHBIX BBIpaKCHHUH, 2/30 OxT0pb SaHsTIC Pemurts 3anaun
COJICPIKAIUX CTCIICHU
Crenennas (GyHKIHS, €€ CBOMCTBA
16 bynxuus, 2/32 OxTs0pB Jlexius Pemmts 3amaun
u rpaduk
IIpakTHueckoe
17 | B3aumHO oOpaTHBIE QYHKIIUI 2/34 OxTs0pB P Pewuts 3agaun
3aHIATHE
Omnpenenenne paBHOCHIBHOCTH
18 pex N P 2/36 OkTa0ph Jlexmus Pemmts 3amaun
BBIPOKEHUH C paJIMKaJIaMu.
IIpakTHueckoe
19 | UppannoHaiapHBIE ypaBHEHAS 2/38 OkTa0ph p Pemuts 3amaun
3aHITHE
IIpakTHueckoe
20 | UppamnuroHaiabHbIE HEPAaBEHCTBA 2/40 OKTa0ph p Pemuts 3amaun
3aHITHE
Iloka3aTenpHas QyHKIUS, ¢
21 . bynxuus, 2/42 OkTa0ph Jlexms Pemmts 3amaun
CBOHCTBa M rpaduK.
Pemenne nmokaszaTenbHBIX
22 . 2/44 OkTa0ph Jlexms Pemmts 3amaun
ypaBHCHHUU
IIpakTHueckoe
23 | Iloka3zaTenbHble HEPABEHCTBA 2/46 OxkTs0pB P Pemmts 3amaun
3aHATHE
CucTeMbl IOKa3aTeJIbHBIX
24 2/48 OxkTs0pB Jlexius Pemmts 3amaun

ypaBHEHH 1 HEPAaBEHCTB
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Perenrie mpuKIaaHbIX 3324 Ha TIpakTHueckoe
25 P A a 2/50 OxTs0pB P PemmTs 3amaun
CJIOYKHBIC TTPOIIEHTHI 3aHIATHE
26 | Onpenenenue orapudma. 2/52 OKTA0ph Jlexnus PemuTs 3amaun
. IIpakTuaeckoe
27 | CaoiictBa morapudmon 2/54 OkTa0ph p PemuTs 3amaun
3aHITHE
€CATUYHBIE U HATYpaJIbHBIE
28 A P 2/56 OKTA0ph Jlexiust Pemmts 3amaun
sorapu(mMbl
Jlorapudmuueckas QyHKIus, €€
29 up b bynku 2/58 Hos106pb Jlexius Pemmts 3amaun
cBolicTBa U rpaduk
IIpaxTrueckoe
30 | Jlorapupmudeckue ypaBHEHHs 2/60 Hos6ps P Pemmts 3amaun
3aHATHE
Pemenue ypaBHeHHI rpaduuecKUM IIpaxTrueckoe
31 yp pad 2/62 Hos10pb P PemmTs 3amaun
METOJIO0M 3aHATHE
32 | Jlorapudmuyeckue HepaBeHCTBA 2/64 Hos16pb Jlexuus Pewuts 3agaun
. IIpakTraeckoe
33 | PemieHue ypaBHEHUN 1 HEPaBEHCTB. | 2/66 Hos6pb p Pemuts 3amaun
3aHIATHE
IIpaxkTuueckoe Hosroputs
34 | KonrpomnsHas padora Nel 2/68 Hos6pb p MIPOHICHHBIH
3aHATHE
MaTepHuain
Pa3gen 2. OcHOBBI TPHTOHOMETPHH
Pagnannas mepa yria. IToBopot
35 A pa yr P 2/70 Hos6pb Jlexius Pemmts 3amaun
TOYKH BOKPYT Ha4dasia KOOPMHAT
Omnpenenenne cuHyca, KOCHHyca 1
36 pea Y ¥ 2/72 Hos6pb Jlexims Pemmts 3amaun
TaHTEHCa yTia
3aBHCHMOCTE MEXAY CHHYCOM,
37 | KOCHHYCOM U TaHT€HCOM OJHOTO U 2/74 Hos6pb Jlexmst Pemmts 3amaun
TOTO XK€ yria
IIpumeHneHne OCHOBHBIX IIpakTraeckoe
38 p 2/76 Hos6pb p Pemmts 3amaun
TPUTOHOMETPHYCCKHUX TOXKICCTB 3aHATHE
39 | ®opmysbl CIOKESHHS 2/78 Hos16pb Jlexuus Pewuts 3agaun
CuHyC, KOCHHYC M TAHTE€HC
40 e, Y 2/80 Hos6ps Jlexmus Pemurts 3anaun
JIBOWHOTO Y TIOJIOBUHHOTO YTJIOB
IIpumenenue GopMyi IBOMHOTO U IIpaxTuueckoe
41 P (bopmys 1 2/82 Hos6pb P Pemmts 3amaun
TTOJIOBUHHOTO YTJIOB. 3aHIATHE
eKkaopb TIpakTuueckoe
42 | ®opMyabl IPUBEACHUS 2/84 A P p Pemmts 3amaun
3aHIATHE
CyMMa ¥ pa3HOCTh CHHYCOB H eKkaopb
43 y p Y 2/86 A P Jlexims Pemmts 3amaun
KOCHHYCOB
IIpumMeHnenre OCHOBHBIX JlexaOpb
WTOHOMETPUYECKUX (HOPMYIT ISt TIpaxTraeckoe
44 | ™P P bopmy 2 2/88 p PemuTs 3amaun
peoOpa3oBaHUs 3aHATHE
TPUTOHOMETPHYCCKHIX BHIPAKCHUN
Apxkkocunyc. Perienre ypaBHeHHS eKaopb
45 P y yp 2/90 A P Jlexuus Pemmts 3amaun
cos(x) =a
Apxkcunyc. Perenue ypaBHeHUi Jexabpn
46 . 2/92 Jlexuus PemmTs 3amaun
sin(x)=a
ApKTaHIeHC U apKKOTAHTCHC. Hexabpb
o _ IIpaxTuyeckoe
47 | Pemenue ypaBHeHuUH tg(x)=a u 2/94 Pewuts 3agaun
3aHATHE
ctg(x)=a
Pelrenrie TpUrOHOMETPUYECKHX eKaopb TIpakTuueckoe
48 up ™ 2/96 A P P Pemurs 3amaun
ypaBHCHHUU 3aHATHE
OIHOPOIHEIE TPHTOHOMETPHYECKHE eKkaopb TIpakTHueckoe
49 AHOPOZ ™ P 2/98 A P P Pemurs 3amaun
YpaBHEHHS 3aHIATHE
Perienne TpUroHOMETPHYECKUX eKaopb
vp P A P IIpakTuueckoe
50 | ypaBHEHUH, IPUBOJAUMBIX K 2/100 SAHSTHE PemmTs 3amaun

KBaJpaTHOMY
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PemieHne TpUrOHOMETPHYCCKIX ekadpb IpakTryeckoe
51 p ™ 2/102 A P P Pemmts 3amaun
HEPaBEHCTB. 3aHATHE
JlexaOpb [ToBTOPUTH
IIpakTuueckoe N o
52 | KouTponpHas padota Ne2 2/104 p MIPOHIEHHBIN
3aHATHE
MaTepHai
o exkadpp [ToBTOpenue
IToaroroBka K UTOTOBO¥M A P IIpaxkTuueckoe . p
53 . 2/106 MIPOUICHHOTO
KOHTpPOJBHOU paboTe. 3aHATHE
MaTepHuaja
IIpakTuueckoe
54 | UtoroBast KOHTpOJbHAS paboTa 2/108 JlexaOpb p
3aHATHE
Bcero uacos 108
2 cemecTp
Kanengapubie
Koa- Aap
Ne CpOKH Jdomamnee
HaumeHoBaHuUe pa3aeoB U TeM BO Bun 3anaTus
n/n U3y4YeHHus 3ajaHHe
4acoB
(m1an)
Pazgen 3. ®ynknumn, ux cBoiictBa u rpapukn
OnpezencHue YUCIOBON QYHKIIUU
55 ped bynku 2/110 SHBapb Jlexius Pemmts 3amaun
U CIIOCOOKI €€ 3aJaHus
56 | CaoiicTBa QyHKIIHI 2/112 SIHBapb Texuus Pemuts 3amaun
Wzydaenne moHATHS 00paTHOI Jlexuus
57 v p 2/114 SuBapn 1 Pemmts 3amaun
GyHKIAN
DyHKIMOHAIbHBIE 3aBUCUMOCTH B IIpakTuueckoe
58 YHKI 2/116 SuBapn p Pemmts 3amaun
peasbHBIX MpoIeccax 3aHATHUEC
IIpakTuueckoe
59 | UccnenoBanue GyHKIUU 2/118 SHBapb P Pewuts 3agaun
3aHSATHUEC
IIpeobpa3oBanus GpyHKIUHA U Jlexuus
60 pu P bynxu 2/120 SuBapb i Pemmts 3amaun
JICHCTBUS HAJl HUIMU
CreneHHbIC, IOKa3aTeNIbHBIC U Jlekuus
61 i 2/122 SuBapb i PemmTs 3amaun
sorapupmudeckne GyHKIUU
I'padukn u cBoiicTBa Jlexuus
62 | TPUrOHOMETPUYECKUX PYHKIIMI 2/124 SuBapp Pemurts 3anaun
y=sinx, y=cosx
I'padukn u coiicTBa Jlexuus
63 | TpUrOHOMETPUYECKUX (HYHKIIHH 2/126 SIHBapb Pemuts 3amaun
y=SgX, y=cngx
IIpakTuueckoe Tosroputs
64 | KonrponbsHas pabora Ne3 2/128 SuBapn p MPOHICHHBIH
3aHATHE
MaTepHai
Pa3gen 4. KomOunaTtopnka
Uzydenue npaBuia
65 | xombuHatopuku. [IpaBmiio 2/130 Hexabps Jlexuus Pewuts 3anaun
MIPOU3BEACHHUS
Pasmemenus, coueTanus, IIpakTHueckoe
66 e 2/132 JlexaOpb p Pemmts 3amaun
MIEPEeCTAHOBKU 3aHATHE
Pemienue nmpakTHyeckux 3a1ad ¢
HCTIOJIB30BAHUEM IIPABHII [pakTryeckoe
67 P 2/134 Jexabpn P Pemurts 3anaun
MEPECTAHOBKU M Pa3MCIICHHUS 3aHSATHUEC
KOMOMHATOPUKHU
Pemienue nmpakTuyeckux 3a1ad ¢
IIpaxTuyeckoe
68 | mpuMeHeHHEM mpaBwi pasMerienus | 2/136 Hexa0Opb SaHSTHE Pewuts 3agaun
1 COYETaHU
69 | bunom Herorona 2/138 Jlexabpb Jlexmus Pemmts 3amaun
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Pemenne 3aga4 KOM6I/IHaT0pI/IKI/I,

IIpaxTrueckoe
70 | npumensis 6uHOM HploTOHA M 2/140 JlexaOpb P SaHSTHE Pemuts 3amaun
TpeyroabHuk llackans.
IIpakTHueckoe Hostoputs
71 | KonrponbsHas pabota Ned 2/142 JlexaOpb p MIPOHICHHBII
3aHIATHE
MaTepuan
Pa3gen S. DieMeHTHI TeOPUH BePOATHOCTEH U CTATHCTHKHA
Jlexmus
72 | CoObITHsi. BeposSTHOCTH COOBITHS 2/144 SluBapn Pemnts 3agaun
73 | CnoxeHue BEpOSITHOCTEH 2/146 SaBapn ek Pemuts 3amaun
He3zaBucumsbie coObITHA. Jlexmus
74 N 2/148 SuBaps H Pemurts 3anaun
YMHOXKEHHE BEPOSITHOCTEH.
Pemrenre 3a1a4 ¢ mpUMEHEHHEM TIpakTuueckoe
75 . o P N 2/150 SluBapb P Pemmts 3amaun
CBOWCTB BEpOSTHOCTEH 3aHATHE
76 | CnydJaitHple BETMIUHBI 2/152 SlaBapn ek Pemuts 3amaun
EHTpaIbHBIE TEHICHIUN Jlexumst
77 1 p“ . ACHI 2/154 SluBapn 1 Pemmts 3amaun
CITy4aliHOU BEJIMYHHBI
Mepsl pa3dpoca ciaydaiHoi IIpakTHueckoe
78 PEI pasop yd 2/156 SluBapb P PemmTs 3amaun
BEJINYUHEI 3aHATHE
Penrenrie mpakTHUECKUX 3aa4 Ha TIpakTnueckoe
79 P & 2/158 SluBapp P Pemmts 3amaun
00pabOTKy YHCIOBBIX JTaHHBIX 3aHATHE
IIpakTHueckoe Hostopus
80 | KonrpompHas pabora Ne5 2/160 SlaBapn p MPOHICHHBIT
3aHIATHE
MaTepuan
Pa3ngen 6. Hauana MmaTeMaTH4eCcKOro aHAJIN3a
O3HaKOMIJIEHHE C TTOHSITHEM Jlexmus
81 . 2/162 SHBaps H Pemurts 3anaun
YUCIOBOM MMOCIEA0BATEILHOCTH
Jlexmus
82 | Ilpenen nocnenoBaTeIbHOCTH 2/164 SluBapn Pemmts 3amaun
Brruuciaenne cyMMBI OECKOHEYHOTO Jlexmus
83 Y 2/166 SluBapn 1 Pemmts 3amaun
YHUCIIOBOTO psiia
Apudmernueckas u IIpakTHueckoe
84 pug 2/168 SaBapn p Pemmts 3amaun
reoMeTpuIecKas Mporpeccusl. 3aHIATHE
CyMmMma 0€CKOHEYHO YOBIBAIOLIEH IIpakTHueckoe
85 y . y = 2/170 SluBapn P Pemmts 3amaun
TCOMETPUYUCCKOM IPOTPECCUU 3aHATHE
JIMHEHHBIN U SKCIIOHEHIINAIbHBIA
86 t 2/172 ®deBpanb Jlexmus Pemute 3amaun
poct. Yuco e.
Hcmonb30Banne MpOrpeccuu s
IIpaxTuyeckoe
87 | pelieHus peanbHbIX 3a1a4 2/174 ®deppaib SAHSTHE Pemmts 3apaun
TIPUKJIATHOTO XapaKTepa.
IlonsaTre npou3BOAHOMN, €€ Jlexmus
88 p . AHOHM, 2/176 depab 1 Pemmrs 3amaun
MEXaHNYECKHUIA CMBICIT
. Jlexmus
89 | IlpowsBonHas creneHHol GyHKIMK | 2/178 depanb Pemuts 3amaun
Jlexmus
90 | [MpaBuwna quddepeHurpoBaHUs 2/180 ®deppaiib Pewuts 3agaun
IIpousBoHBIC PJIEMEHTAPHBIX Jlexmus
91 p vﬂ p 2/182 ®deBpanb t Pemmts 3amaun
byHKIIAH
[TpumeHeHne TaOIUIIBI
IIpaxTuyeckoe
92 | IpOU3BOJHBIX AIEMEHTAPHBIX 2/184 depaib saHsTIC PemuTs 3amaun
byHKIAH
T'eomeTpudecKknit CMBICT
93 p 2/186 deppanb Jlexmus Pemmts 3amaun

TIPOU3BOTHOM
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CBs13b IPOU3BOJIHON U

IIpaxTrueckoe
94 | NIpoMEXYyTKOB BO3PACTaHUS U 2/188 ®deppaib P SAHSTHE Pewuts 3anaun
yObIBaHMS QYHKINN
IIpousBoaHAA ¥ SKCTPEMYMBI
95 p A pemy 2/190 ®deBpanb Jlexmus Pemmts 3amaun
¢GyHKIHN
IIpoBeaeHHE ¢ MOMOIIBIO
POBCA . o IIpaxkTuueckoe
96 | MPOM3BOIHON HCCIIETOBAHUS 2/192 depaib saHsTIC Pemute 3amaun
GyHKIHN
HauGoubiee u HaMeHbIIIEES IIpakTHueckoe
97 2/194 denpaib p Pemmts 3amaun
3HaYeHHE QYHKINU 3aHIATHE
. IIpakTHueckoe
98 | Bropas npousBoaHas QpyHKIU 2/196 ®deppaiib p Pewuts 3agaun
3aHATHE
Brinykiiocts rpaduka G yHKIHA IIpaxTrueckoe
99 Y padp byHkun, 2/198 ®deBpaiib P Pemmts 3amaun
TOYKHU TIepernoda 3aHATHE
IIpuMmeHeHne TPOMU3BOIHON K Mapt IIpakTHueckoe
100 P P a . 2/200 P P Pemurs 3amaun
MOCTPOCHHIO TPAadUKOB DYHKITHIA 3aHATHE
Hcnonb30BaHne reoMeTpUYECKOro Mapr
IIpaxTuyeckoe
101 | u puzHyecKOro cMbICIa 2/202 SaHSTHC PemmTs 3amaun
MIPOU3BOJIHOM [ pelIeHus 3a1a4
Mapt pakueckoe [ToBTOpUTH
102 | KonrponbHas padoTta Ne6 2/204 P PO ICHHBIN
3aHIATHE
MaTepuan
103 | 1 i Mapr
OHATHE TIepBooOpa3Hoil pyHkImm | 2/206 Jlexuus PemuTs 3amaun
IIpaBuna HaXOKACHUSA IIpakTHueckoe
104 P e 2/208 Maprt p Pemurts 3anaun
MEPBOOOPA3HBIX 3aHATHE
Pemrenwe 3ama4 Ha CBS3b IIpaxTrueckoe
105 a . . 2/210 Mapt P Pemmts 3amaun
epBOOOPA3HON U €€ MPOU3BOTHON 3aHATHE
IInomanb KpUBOJIUMHEHHOM Jlexmus
106 Ak Kp 2/212 Mapt Tt Pemmts 3amaun
Tpanelnyy U HHTeTpal
107 | BeruucieHne HHTETPAIOB 2/214 Mapt Texupus Pemmts 3amaun
IIpumeHenne nHTETpANa JIJIT IIpakTHueckoe
108 P P . A 2/216 Mapt p Pemmts 3amaun
BBIYKCIIEHUS IUIOMIAIEH 3aHITHE
IIpumenenue uuTerpana ajis IIpakTHueckoe
109 P p & 2/218 Mapt p Pemmts 3amaun
BBIUUCIICHUS (PU3HYCCKUX BEIUYUH 3aHATHE
[IpumeHeHue MpoU3BOIHON U
IIpaxTuyeckoe
110 | uHTerpana K peleHuIo 2/220 Mapr SAHSTHE Pemurts 3anaun
MIPAKTUYECKUX 3aJad.
IIpaxkTuaeckoe Hosroputs
111 | KonTponbHas padorta Ne7 2/222 Mapt p MIPOHICHHBIH
3aHIATHE
MaTepuan
Pa3gen 7. YpaBHeHHsI H HEpaBeHCTBa
O3HaKOMJIEHUE C IPOCTEUILIIMHU Jlexmus
112 | cBepeHHUSIMU O KOPHSIX 2/224 Mapr PemmTs 3amaun
anredpandecKux ypaBHCHUH
Wzydenne Teopuu paBHOCHILHOCTH Jlexmus
113 | (Byterme Teopau p 2/226 Mapr H PewnTs 3a124n
YpaBHEHHH U €€ IPUMEHEHUS
OO01re METOIBI PELIEHNS Anpens Jlexumst
114 | HOMMC MCTOAB P 2/228 p I Peuth 3a1aun
YpaBHEHHI.
Mertopn pa3noxxeHus Ha Anpenh IIpakTuaeckoe
115 2/230 Pemmts 3amaun
MHOKUTEIH. 3aHATHE
MeTto BBeACHUS HOBOK Anpenb
. IIpaxTuyeckoe
116 | nepemMeHHOMN AJis pelIeHUs 2/232 Pewuts 3agaun
N 3aHATHE
YpaBHCHHUH.
DyHKIIMOHATBHO-TPa®UUECKUI Arnpens
117 YHKIL rpad 2/234 P Jlexmus Pemmts 3amaun

MCTO
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Pemenue HepaBeHCTB ¢ OJHOU Arnpens IIpakTHueckoe
118 vp & 2/236 P P Pemmts 3amaun
TIepeMeHHON. MeTo1 HHTEPBAIOB 3aHIATHE
Cucrtemsl ypaBHeHHI. MeTo, Arpenb IIpakTHueckoe
119 yp A 2/238 P p Pemmts 3amaun
MMOJICTAHOBKH 3aHIATHE
o Anpens
Cucrtemsl ypaBHeHHI. MeTo, IIpakTHueckoe
120 yp n 2/240 p PewmTs 3a7a4m
anredpandecKoro CIOKEHU. 3aHIATHE
. Arnpenb
CucTteMsbl ypaBHeHU. MeTo IIpaxTrueckoe
121 P a 2/242 P Pemmts 3amaun
BBEJICHHS HOBBIX TIEPEMECHHBIX 3aHATHE
Martpuna cucTeMsl TMHEHHBIX Arnpenb
122 | ypaBHeHmid. Onpenenurens 2/244 Jlexmus PemmTs 3amaun
MaTpHIBI 2X2
IIpumeHenre onpeaeuTels A Arpens
P pen N p IIpakTuueckoe
123 | pemeHus CUCTEMBI JTMHEHHBIX 2/246 Pemmts 3amaun
o 3aHIATHE
YpaBHCHHIA
[Ipumenenne MmaTeMaTHYECKHUX Anpens
IIpaxkTuueckoe
124 | MeTomoB IS pemeHus 2/248 Pemmts 3amaun
3aHIATHE
cojiepKaTeIbHBIX 3a1ad
IIpaxTrueckoe HosToputs
125 | KonrponbHas pabora Ne§ 2/250 Arnpenb P HpoiieHHbII
3aHATHE
MaTepHuan
Pazgen 8. IlpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE
IIpenmet cTepeoMeTprH, aKCHOMBI Jlexmus
126 ped P p 2/252 Aripenb 1 Pemmts 3amaun
CTEPEOMETPHHU
IlapammenpbHOCTh NPSIMBIX, IPSIMOi Jlexmus
127 p p p 2/254 Aripenb 1 Pemmts 3amaun
U IJIOCKOCTH
B3anMHOE pacmonoKeHne IpsSIMbIX Jlexus
128 | B mpocTpaHCTBE. YOI MEXKIY 2/256 Aripenb Pewuts 3agaun
JIBYMSI IPSIMBIMH
o Jlexmus
129 | IlapannenbHOCTh MIOCKOCTEH 2/258 Anpenb Pemmts 3amaun
130 | Terpadap u napayienenumne 2/260 Arpenb ek Pemuts 3amaun
TleprieH UK YIAPHOCTD IPAMON K Jlexmus
131 PIHCHIMKYIAD p 2/262 Aripenb 1 Pemmts 3amaun
IUIOCKOCTH
[lepneHauKyssp U HAKJIOHHBIE. Jlexus
132 | Yron mexnay npsiMoit u 2/264 Aripenb Pewuts 3agaun
IUTIOCKOCTBIO
BYI'PaHHBIH yTOJI. Jlexmus
133 Apyrp y . 2/266 Anpenb Tt Pemmts 3amaun
[eprieHIUKYISAPHOCTD IIOCKOCTEH
. TIpakTuueckoe
134 | IlpsmoyroybHBII Napaienenunen 2/268 Arnpenb P Pemurts 3anaun
3aHATHE
Pewenne crepeoMeTpuueckux
3a71ad4,
CBSI3aHHBIX C MpaKTaeckoe
135 | nepneHAUKYISIPHOCTHIO 2/270 Anpenb p SAHSTHE Pewuts 3agaun
MIPSAMBIX | IFIOCKOCTEH, HCIIONIB3YS
IJIAaHAMETpUIecKre PaKThl U
METO/IBI.
IIpaxTrueckoe HosTopus
136 | KonrponbHas padota Ne9 2/272 Mait P PO ICHHBIN
3aHATHE
MaTepHuain
Pa3zgen 9. MHOrOrpaHHUKH M KpYyTIJble TeJa
137 | Tlonstne MHOTOrpaHHUKA. [Tpu3ma 2/274 Mait Jlexmms Pemmts 3amaun
138 | Ilupamupga 2/276 Maii Tesama Pemmts 3amaun
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139 | Yceuennas nupamuia 2/278 Mait Tesama PemmTs 3amaun
IInomanae MOBEPXHOCTH MIPHU3MBI . IIpakTHueckoe
140 i p p ’ 2/280 Mait p Pemmts 3amaun
MUPAMUJIBL. 3aHATHE
141 | Hunuuap 2/282 Maii Jlexmus Pemmts 3amaun
. IIpakTHueckoe
142 | Ilnomaak MOBEpXHOCTH LUJIMHIPA 2/284 Mait p PemmTs 3amaun
3aHIATHE
143 | Konyc 2/286 Mait Jlexuus Pemuts 3amaun
IIiomans OOKOBOM U IOJIHOK . TIpaxTrueckoe
144 Hal 2/288 Maii p Pemmts 3amaun
MIOBEPXHOCTH KOHYCa 3aHATHE
Brrancnenue miomanu . IIpakTHueck
145 i 2/290 Maii P cekoe Pemmts 3amaun
TTOBEPXHOCTH TEJI BPAIICHHUS. 3aHIATHE
146 | Cdepa u map. YpaBHeHue chepbl 2/292 Mait ek PemuTs 3amaun
Bzanmu ACIIOJI0KEHHU Bl K . Jlexus
147 3 0€ PacTIoNokEHHE Chep 2/294 Maii L Pemmts 3amaun
IUIOCKOCTH
Brruncienue 3JIEMCHTOB paKmieckoe
148 | MHOTOIpaHHUKOB: pédpa, | 2/296 Mait P Pewuts 3agaun
3aHATHE
JIUArOHAJIH, YTIIBL.
IToustue o6bema. O0beEM Jlexus
149 | npsAMOYTrOJILHOTO 2/298 Mait Pewuts 3agaun
TapayuiesIeuIeaa, TPU3MBI
O0BeM IPU3MBIL, IIHJIHHAPA . TIpaxTrueckoe
150 p -1 Apa, 2/300 Mait p Pemmts 3amaun
MUPaMHJIBI, KOHYCA U TIapay 3aHIATHE
Peurenre 3a1a4 ¢ mpUMEHEHHEM Hionn IIpaxTrueckoe
151 P 2/302 P Pemmts 3amaun
¢dbopmyn oObema Tell. 3aHATHE
KomOuHauss MHOTOTpaHHUKOB 1 Hronp Jlexmus
152 oMbuHAN ororp 0 2/304 fo L Pemmts 3amaun
TeJ BpaleHHs
CeyeHnnsi MHOIOTPaHHUKOB U IIapa. Hronp Jlexmus
153 p p 2/306 t Pemute 3amaun
IIpaBuna noctpoeHus.
Pemenne 3amay Ha KOMOMHAILIMIO U Hionb IIpaxkTuueckoe
154 2/308 Pemmts 3amaun
1mo061e 0ObEMHBIX TEIT 3aHITHE
Hronp I
IIpaxTuyeckoe OBTOPHTH
155 | KonrponbHas padota Nel( 2/310 P PO ICHHBI T
3aHATHE
MaTepHuan
Pasnen 10. KoopanHaThbl 1 BEeKTOPBI
[IpsamoyronsHas cucrema Uronn
156 | KoopaMHAT B MPOCTPAHCTRBE. 2/312 Jlexuus Pemuts 3amaun
KoopauHatel BekTOpa
IIpocrteiimue 3agaun B HioHs IIpakTHueckoe
157 P 2/314 P Pemmts 3amaun
KOOpAMHATAX 3aHATHE
CkansipHO€ [IPOU3BEACHUE Wionpb Jlexuus
158 2/316 PemmTs 3amaun
BEKTOPOB
VYron mexnay npsaMoi u Jlexmus
159 Ay 1p 2/318 50700518 1 Pemuts 3amaun
IUIOCKOCTBIO
Pemenne 3aga4 ¢ moMoIIbIO IIpakTHueckoe
160 A t 2/320 Urons p Pemmts 3amaun
KOOpJIUHAT 3aHIATHE
161 | YpaBHeHue MIOCKOCTH 2/322 Hronp Tesama Pemmts 3amaun
JBmwxenus. LlentpansHast u oceBast Jlexuus
162 2/324 Hronp Pemmts 3amaun
CHMMETPHH
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. JI
163 3epranbHaz CHMMETPHA 2/326 Wionb el Peummts 3apaun
ITapannenbHbIl IEpEHOC
Mionb I
IIpakTuueckoe OBTOPHTH
164 | KonrponsHas padora Nel | 2/328 TIPOMIEHHBIH
3aHATHE
MaTepua
IIpakTuueckoe Tosroputs
165 | TloBTOpeHnE U3YUEHHOTO 2/330 Hronb p TIPOMICHHBIH
3aHATHUEC
MaTepual
IIpakTuueckoe Tosroputs
166 | IloBTOpeHNE U3YUEHHOTO 2/332 Wionb P TIPOMICHHBIH
3aHATHUEC
MaTepHral
Koncyabranus 2
JK3aMeH 6
Bcero uacos 340
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB

1. O0aacTh NPpUMEHEHUs

®onp oneHouHbIX cpeacTB (POC) npenHazHadyeH ISl IPOBEPKH Pe3yIbTaTOB OCBOEHUS
aucuumimael - OVYILL12  Maremaruka, BXOAsUIed B COCTaB MPOrpaMMbl  MOATOTOBKHU
CHELHMAINCTOB CpPEAHEro 3BeHa Mo crnenuanbHocTd 25.02.08 Okcruryaranusi OecUIOTHBIX
ABUAIIMOHHBIX CHUCTeM (yKpymHEHHas rpymnmna crenuanbHocTed 25.00.00 AsponaBuramus u
IKCIUTyaTalysl aBHALIMOHHOM M pPaKETHO-KOCMHUYECKOW TexHHKH). Pabdora olOyuarommxcs BO
B3aHMO/IelicTBUM ¢ TIpenoaaBaTeaeM 332, Ha caMOCTOSTENbHYIO padoty 0.

2. O0beKTHI OLIECHUBAHUS — Pe3YJIbTATHI 0CBOCHUS M CUMILIUHBI

®OC no3BOJISIET OLEHUTD CIIEYIOIINE PE3YIbTAaThl OCBOCHUS JUCIUTUIUHBI:

JIMYHOCTHBIX:

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

-TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOUIMXCS K OTCTAUBAHHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BBIPa0aThIBATH COOCTBEHHYIO MO3UIIMIO TIO
OTHONICHUIO K OOIIECTBEHHO-TIOJIUTUYCCKUM COOBITHSIM TPOILIOTO M HACTOSIIETO HA OCHOBE
OCO3HAHUS U OCMBICIIEHUS UCTOPUH, TyXOBHBIX IIEHHOCTEH U JOCTHKEHUI Halllell cTpaHbl;

Jluunocmuvie pesyromamsl 8 cpepe omuowenuti ooyuarowuxca k Poccuu kak x Pooune
(Omeyecmsy):

-popMUpOBaHUE YBaXEHUS K PYCCKOMY SI3BIKY KakK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepanuu, SBISIOMIEMYCS OCHOBOM POCCHUHUCKONW HAEHTUYHOCTH UM TJIABHBIM
(haKTOpOM HAIMOHAIBHOTO CAMOOTIPE/ICIICHHUS;

Jluunocmmuvie pesynbmamol 8 cghepe OmHOUEHUN 0OYUAIOUWUXCSL K 3AKOHY, 20CY0apcma)y U
K 2pancoancKomy oowecmasy:

-MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd U
OOIIECTBEHHON MPAKTUKU, OCHOBAHHOE HAa JWajore KYyJIbTyp, a TakKe pa3dudHbIX ¢(opM
0OIIECTBEHHOT'O CO3HAHMsI, OCO3HAHHE CBOETO MECTA B MOJIUKYJIHTYPHOM MUDE;

Jluunocmuvie pesyrbmamsl 6 cgepe omHOWEHUN O0OVUAIOWUXCA C OKPYHCAIOUWUMU
JHOO0bMU:

-HpAaBCTBEHHOE CO3HAHUE W TIOBEICHHWE HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX
LEHHOCTEH, TOJIEPAHTHOI'O CO3HAHUS U TOBEJCHHUS B MOJMKYJIHTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH IUAJIOT ¢ IPYTHMH JIFOJIbMH, TIOCTHTaTh B HEM B3aUMOTIOHUMaHUsI, HAXOAUTh
oO11ye eIy U COTPYAHUYATh IS MX JOCTUKCHHUS,

-pa3BUTHE KOMIIETEHIIMH COTPYJAHHYECTBA CO CBEPCTHUKAMH, JCTHBMH MIIQIIETO
BO3pacTa, B3pOCIHBIMH B  00Opa3oBaTelIbHOM,  OOIIECTBEHHO  MOJE3HOW,  y4eOHO-
HCCJICIOBATEILCKOM, MPOSKTHOW U APYTUX BUNIAX JIEATEIHHOCTH.

Jluunocmmuvie pe3ynomamsi 6 cghepe omHOUWEHUL 0OVHAIOUUXCS K OKPYHCAIOUeMY MUDY,
JHCUBOU NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:

-TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWIO, B TOM 4YHCJIE CamMOOOpa3oBaHUIO, Ha
NPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIBHON U 00IIIECTBEHHOM JIeATEILHOCTH;

-3CTETUYECKOE OTHOIICHUS K MHPY, TOTOBHOCTh K JICTETHYECKOMY OOYCTpOMCTBY
COOCTBEHHOTO OBITA.

Jluunocmuvie pesyrbmamsi 8 cgpepe omuouieHus obyyarowuxcsa K mpyoy, & cgepe
COYUANLHO-IKOHOMULECKUX OMHOUEHUIL:

-0CO3HAHHBIN BBIOOP OyayIIei mpodeccuu Kak MyTh U Coco0 peann3anuy COOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

-TOTOBHOCTh OOYyYalOMIMXcs K TPYAOBOM MPOPECCHOHATBHON MAESITENPHOCTH KaK K
BO3MOXKHOCTM ~ y4aCTHsl B  pEIIEHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;
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-I'OTOBHOCTBh K CaMOO6CJ'Iy)KI/IBaHI/IIO, BKJIO4Yasa 06yquHe W BBITIOJIHCHUC OJOMAIIIHUX
00s13aHHOCTEN.

MeTanpeaMeTHBIX:
MeramnpeaMeTHble pe3yJbTaThl OCBOCHHMS OCHOBHOW 0O0pa3oBaTeIbHOM MPOrpaMMbl
MIPEACTABJICHBI TPEMS TPyNIaMy YHUBEPCAThHBIX yueOHbIX nerctBuid (Y'Y ).
1. PerynsaTuBHBIC YHUBEpCANbHbIC yUeOHbIE IeHCTBUS
OOyuaromuiicst HayYuTCs:
-CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN 1eATEIbHOCTH
Y J)KU3HEHHBIX CUTYaIUsX;
2. [lo3HaBarenbHbIe YHUBEPCAIbHBIC YU€OHbBIE IEHCTBUS
OOyuaromuiicst HayYuTCs:
-HaXOJUTh WM IPHUBOJUTH KPUTUYECKHUE apPryMEHTHl B OTHOLIEHMM ACUCTBUH M
CYXIEHUI Jpyroro; CIOKOMHO U pPa3syMHO OTHOCUTbCA K KPUTHUYECKHMM 3aMEUaHHUsIM B
OTHOILIEHHH COOCTBEHHOTO CYXKICHHUS, PACCMAaTPHUBATh UX KaK PECypc COOCTBEHHOTO PA3BUTHUS;
3. KoMmmyHHUKaTHBHBIC YHUBEPCAIbHBIC YUCOHBIE TCHCTBUS
OOyuaronuiicss Hay4uTCs:
-pa3BepHyTO, JIOTUYHO M TOYHO H3JIaraTb CBOI0 TOYKY 3pPEHMsI C HCIOJIb30BAHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHMEHHBIX) SI3BIKOBBIX CPEJICTB.

NMpeIMeTHBIX:

B pesynbrare nzydenust yueObHoro npenmera «MaremaTuka» Ha ypOBHE CPEIHEr0 OOIIETo
o0Opa3oBaHus 00y4JaroUIHiica Ha YrayO0JIeHHOM YPOBHE HAYUUTCS:

KCIMOJIb30BAaTh YHWCIOBBIE MHOXECTBA Ha KOOPJIMHATHOM MpPsIMOM M Ha KOOPJAWHATHOMU
IUIOCKOCTH Il OMHCAaHUs pPeallbHbIX IMPOILECCOB W SIBICHUW; MPOBOAUTH JIOKa3aTeIbHBIC
paccyXAeHHs B CUTyalllsIX TOBCEIHEBHOM XKU3HU, ITPH PELICHUHU 3a]1a4 U3 IPYTUX MPEeIMETOB;

BBITIONTHSATE M OOBSICHITH CPAaBHEHUE PE3YIbTATOB BEIYUCICHUH MPU PEIICHUHU MPAKTHUECKUX
3aJa4, B TOM 4YHCIIe NMPUOIMKEHHBIX BBIYMCIECHUHN, MCHONB3YS pa3Hble CIOCOOBI CpaBHEHUI;
3aMKChIBaTh, CPABHUBATH, OKPYTJIATH YHUCIOBBIE TAHHBIC PEATbHBIX BEIUYNH C HCIIOIH30BAHHEM
pPa3HBIX CHCTEM H3MEPEHHMs]; COCTaBIATh M OLEHUBAaTh pPAa3HbIMU CHOCOOAMM YHCIIOBBIE
BBIPXCHHUS TPU PEIICHUH MPAKTUYSCKUX 3a/1a4 U 33]1a4 U3 IPYTHX yU4eOHBIX MPEIMETOB;

COCTaBJIATh U pellaTh YpaBHEHMs, HEPABEHCTBA, X CUCTEMbI MPU PELIEHUU 3aJad APYTUX
y4eOHBIX TPEIMETOB; BBIIOJHATH OICHKY MPaBIONOAO00MS pPEe3ylIbTaTOB, MOIYyYaeMbIX TIpU
pElIeHUH pa3IMYHBIX YypaBHEHHWIl, HEPaBEHCTB M WX CHUCTEM IMpU pPELIEHUH 3aJad APYTUX
y4eOHBIX TMPEIMETOB; COCTABISATh M pEIlaTh ypaBHEHUS W HEPABEHCTBA C MapaMeTpamu MpH
pelIeHny 3ajad APYTruX y4eOHBIX NMPEAMETOB; COCTaBJIATh ypaBHEHHE, HEPABEHCTBO WM HUX
CUCTEMY, OMHCHIBAIONINE PEATbHYIO CHUTYallUI0 WIH MPUKIAAHYIO 3a/7a4dy, UHTEPIPETUPOBATH
MOJIyUYEHHBIE PE3yJIbTaThl; MCIOJNb30BaTh MPOTPAMMHBIE CPEACTBA MPU PELIEHUH OTIEIbHBIX
KJIACCOB YPAaBHEHUI U HEPABEHCTB;

ONpeAeNATh Mo rpadukaM M HCIONb30BaTh IS PEUICHHs] NMPUKIAJAHBIX 3a/ad CBOWCTBA
pEAITBbHBIX TMPOILIECCOB M 3aBUCHUMOCTEH (HAWOONbIINEe W HAMMEHbBINNE 3HAYCHHS], TPOMEKYTKH
BO3pacTaHus W YObIBaHUS (YHKIHMH, MPOMEXKYTKH 3HAKOINOCTOSHCTBA, ACUMMTOTHI, TOYKHU
neperuoda, Mepuo u T.11.); HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUIECKON
CUTYallMU; ONpeNesaTh Mo TpadukaM MpOCTEHIINEe XapaKTEePUCTUKU MEPUOTUIECKIX MPOIIECCOB
B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PaIHOCBS3H U JIp. (AMIUTUTY/AA, IEPUOM U T.11.);

pemars MPUKIAJAHbIE 3a7aud W3 OWOJOTHH, (PU3UKHU, XUMHH, SKOHOMHKH U JIPYTUX
MPEIMETOB, CBSI3aHHBIE C WCCIICJOBAHHEM XapaKTEPHUCTUK TIPOIECCOB; HHTEPIPETUPOBATH
MOJTy4YEHHBIE PE3YJIbTaThI;

BBIYHCIISATh WM OLICHWBATh BEPOSITHOCTU COOBITHI B peasibHOM KU3HU; BEIOMPATH METOIBI
MOAXOSAIIECTO TIPEICTABICHUSI K 00paOOTKU JTaHHBIX

COCTaBJIATh C WCIOJIb30BAHUEM CBOWCTB F€OMETPUYECKHX (PUTYp MaTeMaTHYECKHE MOJICITH
JUISL pellieHus 3a7]a4 MPAKTUUYECKOro XapakTepa U 3aad U3 CMEXHBIX TUCIUILUINH, UCCIeA0BaTh
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MOJIYYeHHBIE MOJIEJIM U UHTEPIIPETUPOBATH PE3YyIIbTaT;

BJIQJIETh MOHATUSAMM BEKTOPbl M MX KOOPAMHATHI, YMETh BBIINOJHATH ONEpAalUU Hal
BEKTOpPAMU; UCIOJIb30BaTh CKAJIIPHOE MIPOU3BEACHUE BEKTOPOB MPHU PEIICHUH 33]1a4; IPUMEHSTh
ypaBHEHHUE IIJIOCKOCTH, GOPMYITy PACCTOSHUS MEXKAY TOUYKaMU, ypaBHEHUE chepbl IPHU pelIeHUH
3a/1a4; IPUMEHATh BEKTOPbI U METOJ KOOPAUHAT B IPOCTPAHCTBE MPH PELICHUH 3a/1a4.

Ooyyaromuiica Ha yriy0JJIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK M SI3BIK JIOTUKHU JIJISl ONMUCAHUS PEAbHBIX
MPOLIECCOB U SBJICHUH, IPU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX IPEIMETOB

CcBOOO/IHO OMEPUPOBATH YHUCIOBHIMU MHOXKECTBAMU MPU PEIICHUU 3a/1a4;

ITOHUMATh IPUYMHBI U OCHOBHBIE UJIEU PACIIMPEHHUS] UNCIOBBIX MHOKECTB;

BJIAJIETh OCHOBHBIMH MOHATUSIMU TEOPUU ACIUMOCTHU MPU PEIICHUN CTaHJIAPTHBIX 3a]1a4

UMeTh 0a30BbIe MPECTABICHUS O MHOKECTBE KOMITJIEKCHBIX YHCET;

CBOOOJHO  BBINOJHATH  TOXKICCTBEHHBbIE  MpPeoOpa3oBaHUs  TPUTOHOMETPUYECKHX,
Jorapu(pMHUECKUX, CTETIEHHBIX BbIPAKEHHUIA;

BianeTh (popmynoii 6mHoma HeloToHa;

YMETh BBIIIOJIHATH 3alACh YUCIAa B NO3ULMOHHON CHCTEME CUUCIICHUS;

MPUMEHSITH NPU pereHnu 3a1a4 OCHOBHYIO TEOpEMY alIreOph;

MPUMEHATHh MPU PEIICHUH 3a7ad MpocTeimme (PyHKIMU KOMILJIEKCHOW TMEPEMEHHON Kak
reoMeTpuYecKue npeoodpa3oBaHus

cBOOOJHO OMpeleNnaTh TUIN W BbHIOMpaTh METOJ pELIEHUS IOKa3aTeNbHbIX U
norapu(pMHUECKUX YpPaBHEHHH W HEPABEHCTB, HPPAIMOHATBHBIX YPaBHEHHWUW M HEPaBEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;

CBOOO/THO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUIA;

peniaTb OCHOBHBIE TUITBI YPAaBHEHUU U HEPABEHCTB C ITApaMeTpaMu;

MIPUMEHATH NPU pelieHnn 3aaa4 HepaBeHcTBa Komm-bynskosckoro, bepuysu;

BJIAJIETh IOHATUEM ACUMIITOTHI U YMETh €r0 IPUMEHSTH [IPU PEIICHUH 33/1a4;

MPUMEHITh METOJbl PEIICHUs MpocTeUmux nuddepeHINaTbHbIX YPaBHCHUN IMEPBOTO M
BTOPOTO MOPSAJIKOB;

CBOOO/HO BJIAJIETh CTAaHAAPTHBIM alNapaToM MaTEMaTHYeCKOTO aHalu3a AJIs BBIYUCICHUS
MIPOU3BOIHBIX (DYHKIIMH OJTHOM MEPEMEHHOM;

CBOOOJHO MPUMEHSTH ammapaT MaTeMaTHYeCKOTrO aHalu3a AJisi UCCIeAOBaHUS (QYHKIUN U
MOCTPOEHUS rpapuKOB, B TOM YUCIIE UCCIETOBAHUS Ha BBHITYKIOCTb;

OTIEpUPOBATH IOHATHEM TIEPBOOOPa3HON PYHKIIMHU JUIS PEIICHUS 33/1aY;

OBJIAJICTb OCHOBHBIMHU CBelleHUsIMH 00 mHTerpasie Hprorona—JIeliOHUIIa U €ro MpOoCTEHIIIX
MPUMEHEHUSAX

ONEPUPOBAThH B CTAHJAPTHBIX CUTYALMSIX POU3BOJIHBIMU BBICIIHUX MOPSIIKOB;

YMETh MPUMEHSTH MPU PEIICHUH 3a7a4 CBOMCTBA HEMIPEPHIBHBIX ()YHKIIHIA,

YMETh NPUMEHATh NPWIOKEHUE MPOU3BOJHONW M OINPEACIICHHOIO MHTErpaja K PELICHUIO
3a/1a4 €CTECTBO3HAHUS;

BJIQ/IETh MOHATHSMH BTOpas NPOU3BOJHAs, BBINYKJIOCTh TIpaduka (QYHKIMH U YMETb
UCCIIEIOBATh (DYHKIIMIO HA BHITYKIIOCTh

HWMETh MPEJCTABICHUE O [IEHTPAIBLHOM MPEEIBbHON TEOpEME

UMETb MPEJCTABICHHE O BEHIOOPOUHOM KO3 PHUIIMEHTE KOPPEISLUN U JTUHEHHON perpeccuu;

HMMETH NPEJCTABICHUE O CTATUCTUYECKUX TMITOTE3aX U MPOBEPKE CTATUCTUYECKON TMIIOTE3HI,
0 CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;

HMMETH MPEJCTABICHUE O CBSI3U SMIIMPUYECKUX U TEOPETUUYECKUX pacipeeIeHUu

HMMETh MPEJCTABICHUE O CTATUCTUUECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUYECKON TUIIOTE3HI,
O CTAaTHCTHKE KPUTEPHS U €€ YPOBHE 3HAUNMOCTH;

UMETb MPEJCTaBICHHE 00 aKCHOMaTHYECKOM METO/IE;

yMETh MNPUMEHATh [UIsl PEIICHHWs 3aJad CBOWCTBA IUIOCKMX U JBYTPAaHHBIX YIJIOB,
TPEXTPAHHOTO yTJia, TEOPEMbl KOCUHYCOB U CUHYCOB JIJII TPEXTPAHHOTO yIJia;

BJIQJIETh TOHATUEM IMEPIEHAUKYISIPHOE CEYEHUE IMPU3MblI U YMETh NPUMEHATH €ro IpHu
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pEIICHUH 33]1aY;

UMETh MPEJICTABICHHE O JBOWCTBEHHOCTH MTPABHIILHBIX MHOTOTPaHHHUKOB;

UMETh TpelCTaBlIeHHEe 00 akcuomax oObemMa, MpPUMEHATh (HOopMynbl  00BEMOB
NPSIMOYTOJIBHOTO MapajuieNenuIe/ia, IPU3Mbl U IIUPAMHUIBI, TETPAdApa MPH PEIICHUH 33/1a4;

UMETh TIPEJICTABICHHE O ABI)KCHUSAX B MPOCTPAHCTBE: MapallJIeIbHOM NIEPEHOCE, CHMMETPHH
OTHOCHUTEJIBHO TUIOCKOCTH, IIEHTPAIBHOW CHMMETPUH, TIOBOPOTE€ OTHOCHTEIBHO TPSIMOI,
BUHTOBOW CHUMMETPHHU, YMETh IPUMEHSTh UX MPHU PEIICHUH 3a/1a4;

YMETh NIPUMEHSTH (OPMYITBI 00BEMOB TIPH PEIICHUH 3a/1a4;

HaXOJUTh 00BEM MapalieNienuIesia U TeTpadipa, 3aJaHHBIX KOOPIUHATAMH CBOMX BEPIIUH;
- 3aJ1aBaTh MPSIMYIO B IIPOCTPAHCTBE;

HaXOJUTh PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH B CHCTEME KOOPMHAT;

HAXOJUTh PACCTOSIHHUE MEXAY CKPCHIMBAIOIIUMUCS MPSIMBIMH, 33JaHHBIMH B CHCTEME
KOOpJMHAT.

3 ®opMbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB 0CBOCHUS AUCHUILINHBI

KoHTposb 1 o11eHKa pe3yapTaTOB OCBOEHUS — 3TO BBISBIICHUE, U3MEPEHUE U OLICHUBAHUE
pe3yJIbTaTOB OCBOEHUS IUCLUIIIMHBI.

B cootBercTBMM ¢ y4eOHBIM TUIaHOM crnernuaibHOCcTH 25.02.08  Dxcrmyaramus
OECITMIIOTHBIX aBHALIMOHHBIX CHUCTEM, paboueil mporpammoil oOrieoOpa3oBaTenbHON ydeOHOU
JUCLHUIIMHBL Maremarnka npeaycCMaTpuBaeTCsd TEKYUIMH UM MPOMEXYTOUYHBIM KOHTPOJIb
pe3yJIbTaTOB OCBOEHUS.

3.1 @opMbl TeKyLIEro KOHTPOJIS

Texymuit KOHTPOJIb YCIIEBAEMOCTH MPEACTABISAET CO00I MPOBEPKY YCBOCHHUS y4eOHOTO
MaTepuaia, peryJspHO OCYHIECTBIIEMYIO Ha MPOTSHKEHUH Kypca 00y4eHHUs.

Texymmii KOHTPOJIb pe3yabTaTOB OCBOEHHS IMCLUIUIMHBI B COOTBETCTBUU C paboueit
IporpaMMoOil M  KaJIEHJAPHO-TEMATHYECKUM IUIAHOM IPOMCXOAUT IMPU  HCIOJIb30BAHUU
CJICAYIOIIMX 0053aTeNbHBIX (POPM KOHTPOJIS:

— BBINOJIHEHUE U 3aIUTa IPAKTUYECKUX padoT,

— MPOBEPKA BBHIIOJIHEHUS CAMOCTOSTENIbHONW PabOThI CTYACHTOB,

— MpOBEpPKa BBIMOJIHEHUS KOHTPOJIbHBIX padoT.

Bo Bpems mpoBeneHHsI y4eOHBIX 3aHATHI JTOTOJHUTEIHFHO HCHONB3YIOTCS CIEAYIOIINE
(GopMBI TEKYIIEro KOHTPOJII — YCTHBIA OMNpOC, pEIIeHHEe 3aJady, TeCTUPOBAHHUE IO TeMaMm
OTJEIbHBIX 3aHITHH.

BoinosiHeHHe W 3a1MTA MpakTHYeckuXx pador. [IpakTudeckne paboThl MPOBOAITCS C
LIEJIbI0 YCBOGHHUS M 3aKpEIJICHUS PE3YJbTAaTOB OCBOEHUS JUCLHUIUIMHBL. B Xo1e mpakTuueckoin
paboTel o0yyaroniyecs: yyaTcsli UCIOJB30BaTh (POPMYNbl, U MPUMEHATh PA3IUYHBIE METOAUKH
pacuera, aHaJIU3UpOBATh IIOJIyYEHHBIE pE3yJabTaTbl M J€laTh BBIBOJBL, ONHPAsCh Ha
TEOPETUYECKUE 3HAHUS.

CrucoK MpakTUYecKuX padoT:

e [Ipaktnueckas pabora Nel «BwimonHenue apudMeTHUECKUX JSHCTBUM HAJl YHCIIaAMU»
e [Ipaktnueckas pabora No2 «KomruiekcHbIe ynciay
e [Ipaktnueckas padora Ne3 «IIpuMeHEeHHE KOMIUIEKCHBIX YHCEN MPU PEIICHUT
($U3NUECKUX U TEOMETPUUYECKHX 3a7au
e [Ipaktnueckas padora Ne4 «BwrunciaeHue KopHel HaTypaTbHOW CTETICHIY
e [Ipaktnueckas padora Ne5 «I[IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBHIPAKCHUM,
COZIepKAIINX CTEIIEHN)
[TpakTruyeckas pabora Ne6 «B3zanuMHo oOpaTHbie (YHKIHN»
ITpaktuyeckas pabora No7 «/ppannoHaabHbIE YpaBHEHH
[TpakTuyeckas padora Ne§ «ppannoHanbHble HEPABEHCTBAY
[TpakTuyeckas padora Ne9 «llokazarenbHble HEPaBEHCTBA
[TpakTrueckas padota Nel(Q «PemeHne npuKIIagHbIX 3a1a49 HA CIOKHBIE MPOIEHTHI
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[TpakTuyeckas padora Nell «CoiicTBa J0rapugmoB»

[Tpaktrueckas padota Nel2 «JlorapudmMuueckre ypaBHEHHS

[TpakTrueckas padota Nel3 «Pemenue ypaBHEeHUN rpa@UIECKUM METOIOM
[TpakTrueckas padota Nel4 «Pemenue norapuMuIecKux ypaBHEHUN U HEPABEHCTBY
[Tpaktrueckas padota Nel5 «IIpuMeHeHHE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTBY
[TpakTrueckas padota Nel6 «IIpumenenne GopMyn TBOWHOTO U TTOJOBHHHOTO YTJIOB)
[Tpaktuyeckas pabora Nel7 «DopMyIbl IPpUBEICHUS»

e [Ipaktuyeckas pabora Nel8 «[IpuMeHeHe OCHOBHBIX TPUTOHOMETPHUYECKUX (OPMYIT
U1 IpeoOpa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUI

e [IpakTnueckas pabora Nel9 «ApkTaHreHC M apKKOTaHTeHC. Perenue ypaBHeHH tg(x)=a
u ctg(x)=a»

e [Ipaktuyeckas pabora Ne2( «PemieHne TpUrOHOMETPUUECKUX YPaBHEHHI»

e [Ipaktuyeckas pabora Ne21 «OqHOpOAHBIE TPUTOHOMETPHUECKUE YPABHEHHS

e [Ipaktuyeckas pabora Ne22 «PemieHne TPUTOHOMETPUUECKUX YPaBHEHHH, PUBOIUMBIX
K KBaJIpaTHOMY»

e [Ipaktnueckas pabora No23 «PemieHrne TpUTOHOMETPUYECKUX HEPABEHCTBY
[Tpaktuyeckas pabora Ne24 «I[lonrotoBka K UTOTOBOM KOHTPOJIbHOM paboTe
[TpakTruyeckas pabora Ne25 «DyHKIMOHATBHBIC 3aBUCUMOCTH B PEAIbHBIX MPOLIECCax»
[TpakTuyeckas pabora Ne26 «ccnenoBanue GpyHKIIUN»

[TpakTuyeckas pabora Ne27 «Pa3menienus, codeTaHus, ePeCTaHOBKI»

e [Ipaktuyeckas pabora No28 «Perienne npakTHUECKUX 3a/1a4 C UCIIOJIb30BaHHEM TIPaBUII
NIEPECTAaHOBKU U pa3MeIleHUs] KOMOMHATOPUKI

e [IpakTnueckas pabora No29 «Pemienne mpakTHUeCKUX 3a1a4 ¢ IPUMEHEHUEM TTPaBUII
pa3MeLIeHNs U COYETaHUs»

e [Ipaktnueckas padora Ne3( «Pemienue 3a1a4 KOMOMHATOPHUKH, IPUMEHSIST OMTHOM
Hprotona u tpeyronbauk [lackansy»

e IIpaktuyeckas padora Ne31 «Pemienue 3a1a4 ¢ npuMEHEHUEM CBOMCTB BEPOATHOCTEI»

e [Ipaktuueckas padora Ne32 «Mepsbl pazdpoca ciydailHON BETUYUHBD)

e IIpaktuyeckas pabora Ne33 «Pemienne npakTHUECKUX 3a/1a4 HAa 00pabOTKy YHCIOBBIX
JAHHBIX»

e [Ipaktuueckas padora Ne34 «Apudmernueckas ¥ reOMeTpHUIECKast TPOTPECCHS»

e [Ipaktnueckas padora Ne35 «CymMmma 0eCKOHEUHO YOBIBAIOIIECH Fr€OMETPUUECKON
IIPOIPECCUN»

e [Ipaktuueckas pabora Ne36 «lcmonbp30BaHUE MPOTPECCUU JJIS PEIICHUS PEATbHBIX 3a7a4
IIPUKIIATHOTO XapaKTepay

e [Ipakruyeckas pabora Ne37 «l[IpumeHeHue TabauIIbl MPOU3BOAHBIX JIEMEHTAPHBIX
b yHKITHI

e [Ipaktuueckas padora Ne38 «CBsi3b MPOU3BOIHON M IPOMEKYTKOB BO3PACTAHUS U
yObIBaHUS () YHKIIUH

o [Ipaktuueckas pabora Ne39 «IIpoBeneHuE ¢ MOMOIIBIO TPOU3BOIHON UCCIIECTIOBAHUS
G YHKITII

e [Ipaktnueckas pabora Ne4() «Hanbosbiee 1 HanMeHbIIee 3HaUCHUE (PYHKITUN»

e [Ipaktuueckas padora Ne41 «Bropas mpousBogHas GyHKIIHI

e [Ipaktuyeckas padora Ne42 «BrimykinocTs rpaduka QyHKINH, TOUKH Teperudar»

e [Ipaktuyeckas pabora Ne43 «l[IpumeHeHre mpoN3BOIHON K MOCTPOCHHIO rpahuKOB
G yHKITHI

e [Ipaktnueckas pabora Ne44 «Vcronb30BaHHE T€OMETPUUECKOTO B (PU3MUECKOTO CMBICTIA
IIPOU3BOJHON JUIA PEILICHUS 3aa9»

e [Ipaktuyeckas padora Ne45 «IIpaBuna Hax0XI€HHs IEPBOOOPAZHBIX)»
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e [Ipaktuyeckas pabora Ne46 «Pemienue 3a1a4 Ha CBSA3b IEPBOOOPA3HOIL U ee
MIPOU3BOIHON»

e [Ipaktuyeckas pabora Ne47 «[IpumeHeHre HHTErpaja Ui BEIYUCICHUS III0Iaei»

e [IIpaktuyeckas pabora Ne48 «[IpumeHeHHe HHTErpaja Ui BEIYUCICHUS (PU3NUECKUX
BEITUYUH»

e [Ipaktnueckas padora Ne49 «IIpumeHneHre Mpou3BOIHON M MHTETpaJIa K PEIICHUIO
MPaKTUYECKUX 3a/1a4»

e IIpaktuueckas pabora Ne50 «MeToz pa3nokeHus: Ha MHOKUTEIIN

e [Ipaktuyeckas pabora Ne51 «Metoxa BBeIeHHsI HOBOW NIEPEMEHHOM I pelIeHus
YPaBHEHUI

e [IpakTnueckas padora Ne52 «PemieHne HepaBEHCTB ¢ OJHOU MepeMeHHON. MeTo
MHTEPBAJIOBY

e [Ipaktnueckas padora Ne53 «Cuctemsl ypaBHEeHUN. MeTO MOACTaHOBKIY

e [Ipaktnueckas pabora No54 «Cuctemsl ypaBHeHUN. MeToa anreOpandeckoro CI0KESHUS

e [Ipaktnueckas pabora No55 «Cuctemsl ypaBHEeHU. MeTO1 BBEACHUS HOBBIX
MIEPEMEHHBIX)

e IIpaktuyeckas pabora Ne56 «[IpumeHeHre onpeeauTens Ui PeleHUs CUCTEMBI
JIMHEUHBIX YPABHECHUN»

e [Ipaktuueckas padora Ne57 «I[IpumeHeHne MaTEeMaTUUECKUX METOIOB JIJIsI PEIICHHMS
COJIepKATENbHBIX 3a/1a49»

e [IIpaktuyeckas pabora Ne5S8 «IIpsMoyroiapHbI Mapauienenunei»

e [Ipaktuueckas pabora No59 «Pemienne ctepeoMeTpuuecKuX 3a/1a4, CBI3aHHBIX C
HEPIEHIUKYISIPHOCTHIO MPSAMBIX U MIIOCKOCTEN, UCTIONB3YsI ITITAHUMETPUYECKUE (PaKThl U
METOJIbI»

e [Ipaktnueckas padora Ne60 «Ilnomaas MOBEPXHOCTH MIPU3MBI, TTUPAMHUIBD)

e [Ipaktnueckas pabora Ne61 «Ilnomans mMOBEpXHOCTH MUTUHIPAY

e [Ipaktnueckas padora Ne62 «Ilnomiaas G0KOBOM M MOTHOM MOBEPXHOCTH KOHYCa»

e [Ipaktnueckas pabora No63 «BpruucieHue miomnaan moBEpXHOCTH TEJ BPAILICHUS

e [Ipaktnueckas pabora No64 «BbpraucieHne 3J1eMEHTOB MHOTOTPaHHUKOB: pEOpa,
JIMaroHalv, yriabh)

e [Ipaktuueckas padora Ne65 «OO0beM pU3MBbI, WIMHIPA, TUPAMHUJIBI, KOHYCA U IIapay

e [Ipaktuueckas pabora Ne66 «Pemienune 3amau ¢ npumMeHeHueM Gopmys oObeMa Te

e [IpakTuueckas pabora Ne67 «PemieHue 3a1a4 Ha KOMOMHAITHIO U TTO001e 00 bEMHBIX
TE»

e [Ipaktuyeckas pabora Ne68 «lIpocTeiimue 3a1aun B KOOpIUHATAX
[TpakTuueckas pabora Ne69 «Pemienne 3aqa4 ¢ TOMOIIBIO KOOPAMHAT
[TpakTruyeckas pabora Ne70 «[loBTOpeHNE H3y4EHHOTO»

[Tpaktrueckas padota Ne71 «IloBTOpeHHE N3YICHHOTOY

IIpakTuyeckasi pa6ora Nel «BrimosHeHne apudMETHUESCKUX IEUCTBUIN HAJl YUCTAMI)

5 1 5
172g—170§+ 35
0,8025
5 7 1
(495—4—6%)*2§+O,6

’ (31—12+4,375):19§

4 7 1
A (583—565).0,8+23*0,225
. 3 3

8—x—
45
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3 3 5
(63-355)"5:
"(21-1,25):2,5

0,012 0,04104 1
6.(7;-+ )*4560--425

5,4

(2,1-1,965):(1,2%0,045) 1:0,25

0,00325:0,013 1,6:0,625
3 1
7.0,2625—35.(68,1.7,5—7%+1,02)+4—*—

6 28
5 145

0,75*2§—0,08

(2,3:2,5+21,335:4—%+79,06)(3§—6,3 14:2%)

9.153 —
4
7_7

10.

(5:6,25+7§*14—56)——

4
5

((40%—38%):10.%(8 30)*1%)*4,2

0,008

IIpakTnyeckass pabdora

Ne2 «IIpuMeHeHHE KOMILJIEKCHBIX YHCENT TPU PEUICHUH
bu3NYECKUX U TEOMETPUUECKUX 3a7au»

Haiitu cymmy, pa3HoCTb, TPOU3BEACHNE U YaCTHOE ABYX KOMIUIEKCHBIX YHCEIl B

anredbpandeckoit popme.

1.z, =2+ 3i, 7,
2.z, =34+ 44, Z,
3.z, =1-2i, Z,
4.z, = 2 + 5i, 75
S.z, =3-8i, Zy
ﬁ.zl — 3—7!. Zy
7.z, = 2+ 61, Z,
8.z, =4+ 2i, Zs
9.z, =5+ 3i, 7,

lﬂ. .‘51 = 6_ 2!. Zz
ll.z]=7+€”, 22

12'21:3—71. 2y =

13. 2z, = 4 + 3i, Z,

4.2, =8+3i, z,=

15.2, =8-{i, Zy
16.2, =9 + 2i, 22

17.2,=7+3i, 2z,=

18. 2z, = 6 — 44, 25

IIpakTnueckas padora

=1+
=1-1.

=—-1+10
==1-=i

=241
=2-1.

= =2+
==2-1L

=3+
=3—I.

19. £ = 5+ 44,

20. z,
21. z,
22. 2,
23. 1
24. Zq

25. Z]_

26. z;
27. 2,
28. z,
29, z,
30. z,
31. z,
32. z,
33. 21
34. z,
35. 74
36. z,

=34+ 7i,
= 2 = 4i,

34 5i,
6 + 5i,
7+ 2i,
8+ 3i,
9 — 2i,
5+ 6i,
-3 + 2i,
6+ 2i,
-6+ 7i,
-2 + 5i,
8+ 3i,
-7 = 2i,
5+ 8Bi.
-2+ 4i,

= =5 = 4i,

Z3
Z2

Ne3 ((HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCII
(bl/ISI/II-IeCKI/IX U TCOMCTPHUYCCKUX 3aaau»
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-5 +1.
-5 =1
6+i.
6—I.
—6 + L.
-6 —{.
7+L.
7=1
-7 + L.
-7 - L.
8+Ii.
8-—i.
-8 - .
94+
9—L.
-9+ 1.
-9 —1.
10 +i.
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kel. BumonueTe cookeHHe H BHYHTAHME KOMIUIEKCHEIX Yicen: (3 Oanma)

1) 5y =—34+5i.z, =4-Ti,
2 1. 5

NL=—THoL =—+=1
3 4 4 6

3) 5, =06+02z,=-04-05:

MNe 2_(1 Gann)

Brnonuute rpauueckn ciokenne uncen Z; = —14+37 y 2, =44+ 50

ke3. (4 Ganna)
HaiiauTe nponinenenie KOMIUIEKCHBIX YHCE:

21 2 01

5n=2-31,z, =—4+1; NI =——-=0I, ==+~
D)4 Ly = N
3) 7, = 57,2, = 450; H5=5-3z,=2%
ked, (3 Ganna)
Brnonuute .:l'EHE‘TBH.:I!

E L 3=2i
D - D1 D143
ke 5_ (2 Ganna)

]S_

.
B0oinecTH B CTENEHE KOMIUIEKCHEIE YHCIA (_ 2i __.p-{

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

G)axt+4x+5=0;

B)x - 14 +74=0.

IIpakTnyeckas padbora Ned4 «Bpruncienue KOpHE HaTypaJIbHOM CTEIIEHM

1 mapHaHT | 2 sapHanT

Mol Buuncnute: 2 Danna

a)3{-216; &) 432 o2 81

Ne2. Pemnre ypassenne: 2 banna

- N i
a) x=0ok; R0, B) 16x*-1=0; rlll_%——r'—

Ne3. Buumcnure: 2 Ganna

i, z1 -!II"'Z|
2)3/0.008-27: 6143;;; ) fg: N<p :

Ned. Vpoctare papaxenne: 2 Gamna

a2 g™ r) 482" 4207

6)¥11°d" ; 2 ,f&_-’ 4
B}{HTEH: . d V4’
3t e}ﬁ'[ﬁ—ﬂwﬁ -’J|5+ 2.f5.

MNe5. BeHecHTe MHOKHTENE HI-IT0) IHAKA KOPHA. 2 Ganna

a)if—128a47; | 6) 4/ 6attat .

Nebh. BruecHTe MHOMHTENL 0] THAK KopHa. 2 Ganna

2av3a, a=0 vV 5b%, b=0
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IIpakTuyeckass padora NeS «lIpeoOpazoBaHue UYHUCIOBBIX U OYKBEHHBIX BBIPKCHHIM,
COoACpIKAIINUX CTCIICHU

3aoanue 1.

8 5

. y_l’ '

1,7 2,
IpesncraBbTe TaHHOE BBIp@KCHUE B BUje crencuu: )V )V
3aoanue 2.

Yupocrure seipaxenne: b :h "7
3aoanue 3.

2
Yrpocrute Bepaxenue: (@) 3
3aoanue 4.

33
x -1

Coxparure 1po0b: 53 5; 1
42 o]

3aoanue 5.

o
Haitaure 3HaueHuEe BbIpaXKEHHUS: ﬁ npu x = 0,0625.
X AX

3
4

3adanue 6.

3

2

Vrpocrnte Bhipakerne Y ) N

1+ y% +y
3aoanue 7.

a—-16
YpocTure BeIpa)KeHue ———— —a’.

a*—4

3adanue 8.
1

o 3p .4 p _
HalinuTe 3Ha4eHNe BRIPAKEHUS 9°7-3 7 mpup= 5

3adanue 9.

1

o —6p —
HaiifuTe 3HaYCHHE BRIDAXKCHHS 3 ° T npup =-2,

IIpakTnyeckas padora Ne6 «B3zaumHO oOpaTHbIC PYHKIIUN

1. IToka3zatp, 4To AN YHKUMHU y=2X-5 CyLIECTBYeT oOpaTHas (QDyHKIMs, U HAlTH ee
AQHAJTMTUYECKOE BBIPAKEHHE.

2. TlokasaTh, uto aist GyHKIHH y=X_, X < 0 CyIIecTByeT 00paTHas (yHKIHS, ¥ HANTH ee
AQHAJMTHUYECKOE BBIPAKEHHUE.

3. octpouts rpaduK QYHKIHH OGPATHON Y = X7, €CIIH 3TO BO3MOKHO.

4. HaiinuTe MHOXXECTBO 3HAYEHUH Ka)XJI0W M3 B3aMMHO oOpaTHbIX ¢yHKUMU f(x), g(x),
ecym u3BecTHO, uTo D(f) = (0; +0), D(g) = (—o0; —1]

5. SIBnsiercss M QyHKIMHM OOpaTUMBIMH Ha Bcedl obOnactu ompenenenus’? Eciu nga, To

HajiuTe 06paTHYIo K Hell. a) y = x°; b) f(x) = (x —3)*;¢) y = %
6. SIBIIAIOTCS JTM B3aUMHO 0OpaTHBIMH QYHKIIUU: @) f(X) =§x + % ugx)= %x +§ ;

b) f(x)=2x+3ugx)=0,5x—-1,5

IpakTnyeckas padora Ne7 «ppanroHaibHbIE ypaBHEHHS»
[.v=-3x + 3 = x-1
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2Ax2 —x+V2—x—x2=+x-1
3.V2x2 +x—4=+x+3

4./x* —10x2 +25=/x*—4x2 + 4
5.x=+/8x+9

6. V13 —2x=5—x

7.3x —5=x—11

IpakTuyeckas padora Ne§ «MppamnmonaibHble HEpAaBEHCTBAY

| V2—x <322 -2z -2

V2 —1<vhr2 —1—4x — 3.

g Va? =25 (x—3)<0.
(r2 +8x +15)y/x +4 = 0.

5.
r—2 i
—
6. rv/10 + 3z — 72
v (z+5)(x —3) <o.
. r+5

IIpakTnueckas padora Ne9 «lloka3arenbHble HEPABEHCTBA»
1. PemuTh HEepaBeHCTBa

) 37>9; 2) [1}")1, 3) (1}"¢2; 4 51< 5,

2) T4’ 4

5) 4% < l 6) 93 Zl; 7) (1}\- 1
2

7

<1:

—t

9) 33(1—4 21, 10: 52_\'2—18<1; 11) 92_,{5%; 12) (l}xl ?
7

13) (I%T {%; 14 (‘@T > 15) (01)*'>100; 16) (%JI s
2. Pemnth HEpaBeHCTBA
1) 2 +434 <4; 2) 7 24" 2 . 9
Ol

3) (13}’3 o 4 (QET:”{ql

11 169°
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3. Pemuth HepaBeHCTBa
1) 3 +3""'<28; 2) 271 42" 517, 3) 274277 4277 2448,

4) 9r_7.3*-18 <0; 5) 4427 _go<o; 6) -5 <624,

IMpakTnyeckas padora Nel) «Pemenue npukiaaHbIX 3a7a4 Ha CIOKHbBIEC MPOLEHTHD)
CymectByeT Gopmyna sl HAUUCICHHS CI0KHOTO MPOIICHTA!
S=A*(1+R)"

A- cymma BKIIaa;

R- craBka nporieHTa;

T- xonMUYecTBO NEPUOJIOB;

S- monyyaemas cymma.

PaccMoTpuM HECKOMIBKO 3aj1a4, pelaeMbIX 1o 3TOH GopmyIie.

3aoanue 1.

Paccuurare cymmy Bkiaga udepe3 3 roja IpH CI0OKHOM mpoueHTHOM craBke 10%
TOJIOBBIX, eciu ObL10 BiioxkeHo 100000 py6:eii.

3aoanue 2.

C kakoi MPOIEHTHON CTaBKOW HEOOXOJUMO BJIOXKHUTH JICHBIU B OaHK, €CJIM Yepe3 2 roaa
BKJIQIUMK XoueT nonyuuts 120000 pyOueii mpu nepBorayansHoM B3Hoce 100000 pyOneii?

3aoanue 3.

3a 5 ner npu CIOXKHOW MPOLIEHTHOM cTaBke 7% TOAOBBIX Ha CYETY y BKJAJUMKa CTaJO
200000 py6uteit. CKOBKO ACHET OH BJIOXKHWJ B OaHK?

3aoanue 4.

Jlst o0yuenus B kosutemke Heooxomaumo 120000 py6neit. Pogurenn OxcaHbl MOTOKUAIN
B Oank 75000 pyOneit mox 6% romoBBIX (CIOXKHAs MpOLEHTHas craBka). byger nm y Hux
HeoOXxoaumas cymma, eciia moka OkcaHa B IepBOM Kjiacce (CuuTath 00ydeHue B mkoje 9 ner)?

3aoanue 5.

bopuc xouer Bmoxute 50000 pyOmneit Ha 5 neT, 4ToObl moayuuth He MeHblme 70000
pyOreit. OguH O0aHK TpejiaraeT BIOXKUTH JNEHbIH 1moa 8% TroloBBIX, a Apyroi - mox 0,5% B
Mmecsi. Kakomy 6aHky oTaaTh npeamnodrerHue bopucy?

3aoanue 6.

Kakyio cymMMy HYXKHO BJIOXKHUTh B OaHK, 4TOOBI yepe3 3 roja Ha cyery Obuio 59550
py0Ieii, ecu cioxHas MPOIeHTHAsI cTaBka OaHka paBHa 0,5% B mecsir?

IpakTuyeckasi padora Nell «CsoiicTBa morapudmony
1.Berauciure

Ne 1 2 3 + 5

1 |[log,96 —log, 3 + log,1 log, V27 33 log; 1 log; 3
2 | log; 54 —log; 2 + log49 log;, "V 121 3708 log, 1 log, 2
3 |log: 162 —logs 2 + logsS logi2 "V 144 378 logs 1 log, 4
4 |logs 144 —log, 4 + logs 81 log); "V 11 27087 log, 1 logs 5
5 |log, 80 —log, 5 +log 4 log,s V13 2708 loge 1 loge 6
6 |logs 1 +log;45—log: 5 log, *V 64 4%ez2 log, 1 log, 7
7 |[logs 6 +log; 15 —log; 10 logs* vV 125 2 e logg 1 logg 8
8 |[log: 6+1log. 10 —log; 15 log> 'V 64 277087 log 1 logs 9
9 |[log, 12+log, 5 log, 15 log,s°V 225 3 TOBS log,, 1 logs 13
10 |log, 48 —log; 3 + log: 1 logs™V 5 3 4T08p logyz 1 logy» 12
11 |[log,20—log; 15 +log, 24 log,, "V 196 FRARER log,, 1 logyy 11
12 |log; 18 +log; 12 —log; 8 log; "V 49 517 oes logs, 1 log,, 14
13 |[logs 12 —logs 15+ logs 20 loge V216 5§78 loga, 1 log,s 15

N
)



IIpakTuyeckas padora Nel2 «Jlorapudmuueckue ypaBHEHH

1. Pemuth ypaBHEHUS

1. log,(x—3)=4. 7. log, (3" +6)=3-x.

2. log,(2" -3)=2-x. 8. log,(3+57)-x=2.

3. log,(3" +1)+2=x. 9. log,.,(x* +4x* +5x—2)=3.
4. 1glglgx =0. 10. log, (4x> —3x)=3.

5. log,(-1+26-5"7)=2x-2. 11. log,(9-27)=3-x.

6. 1g2+1g(4 2 +9)=1+1g2" +1). 12. log,(2—x)=1log,5.

2. Pemuth ypaBHEHUS

. log, x +log,(x —1)=1.

2. log, (27 —4)+log, (27 —5)=log, (27 +11).

1 1
3. —lg(x* +Tx+T)+3=2lg(x +3)+1 —+1g10°.
18X +7x+7) gx+3) e 3y e

4. 1gﬂ+1g% =(1g(x—12)—1g8)-log, V4 .

5. lg[Vx+1+3)=21g/x—38.

IIpakTnyeckas padora Nel3 «Pemenue ypaBHeHU# rpaduyeckiuM METOIOM
AHFO[JHTM peleHnA CMCTembl A4BYX ypaBHEHMﬁ C ABYMA HEWN3BECTHBIMMW rpaq)HHE'CKHM MeTo40M:

1) nocTpouTh rpaduk NEPBOro YpaBHEHWS;

2) NOCTPOWTL rPpadyK BTOPOro YpaeHeHWSs;

3) onpegennTe TOYKW NepeceyeHns rpadukoe (pelueHnem cUcTemsl YpaBHeHMiA ABAATCA KOOPAMHATE! Kaxor
HallAeHHOR TOYKN).

lMpumep:

24y2 9,

pewums 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).
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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]

VpasHeHudl.

Omeem: (3;0) v (0; —3).

I'paduueckuii cnoco0 pemeHus cucrteM ypaBHeHHH ['padukom ypaBHEHUS C JOBYMs
IIEPEMEHHBIMH Ha3bIBACTCS MHOKECTBO TOUEK KOOPAWHATHOH IIOCKOCTH, KOOPAMHATHI KOTOPBIX
o0pamaloT ypaBHEHHE B BEpHOE paBEHCTBO. I'pauku ypaBHEHHH € JBYMsI IHEpEMEHHBIMH

BechbMa pa3HooOpa3Hbl. Hanpumep,

2
y=-——x+3
. 2x+3y=6, 3 - npsMas

_5

¥
2. xy=3, X - runepbona
3. y=-x'+2x +2 - napaGona
4. x*+y =4 - okpyxkuocts, uentp (0;0), pauye - 2

Ipadmxamu Takux ypaBHeHHil MOIYT SBIHTLCH PAIHYHEBLE THHHH,

L/ V.

runepbosa
/) npAaMan

=y
Cad

napabona

OEPYEHOCTE

Pemnre cucreMy 1ByX ypaBHEHUH
47
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napafona



{y=x2+1 {(x—4)2+(y—5)2:9 {y+x—3=0
y= ] y=x x2+y2=9

IIpakTunuyeckas padora Nel4 «Pemienue norapu(pMUUEeCKUX YpaBHEHH U HEPABEHCTBY»

1. Pemmnte ypaBHeHuUeE:

a) log, z = 5; 6) logy, 1z = —2;

Lo =

r) log1 z =~

| = ||

B) lgzr =
2. Pemute ypaBHeHUE

a) log.(z? —3z+3) =0; 6) log, ,(2z — 3) = log, 4(x + 5);
B) lg(z —7) = 1g(3z — 9); r) logy(x? — 6x) = log,(5 — 27).
3. Pemnre ypaBHEHUE

a) logz(z + 1) + logz(z + 3) = 1; 6) lg(32% + 12z + 19) — lg(3z + 4) = 1;
B) lg(z —9) +1g(2z - 1) = 2; r) logy(z? — 2 — 3) — logy(x + 1) = 3.
4. Pemnte HEPABEHCTBO
a) log, z > 4; 6) log,r < 2;
B) log, sz < 0; r) lOng T = -3
5. Pemnre HepaBeHCTBO
a) log,(r —3) = 1; 6) logy(2z —6) > —1;
B) log, (%? + 1) <2 r) log,,(z* — 5z + 106) < —2.
6. Pemute HepaBeHCTBO
a) lg(2z — 3) > lg(z + 1); 6) log:(2z — 1) = logi(z + 4);
B) log,(x? — 2z — 2) > log,(4 — x); r) log(\:_f(.r2 — 3z +2) ; log, -(z + 7).

IIpakTnyeckas padora NelS «IIpuMeHeHnE OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTBY
OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO
sina + cos?a =1

BcnomuumMm, uto KBagpar r000ro ymcia Bceraa OoJbllle MM paBeH HyNsS W eme pas
BHHUMATEJIHHO TOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
3amedaeMm, uTo sin‘a K 1u cos’a <K 1
Otkyna —1 K sina K 1lu—-1<Kcosa K1
Hatinem sin f u cos [, 3ameTuM, 4to sina = cos f; acosa = sinf; tga = ctgf
To ecTh B NpAMOYTOJILHOM TPEYTOJIbHUKE CUHYC OJJHOTO OCTPOrO yrja paBeH KOCUHYCY JPYroro
(1 HA06OPOT).
3amMeTuM, YTO 3Has KOCHHYC OJHOTO yrja, MOXHO HaWTH CHHYC (TaHreHc, KotaHreHc). U

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

3Hak +/- 3aBUCHUT OT TOTO, KAKOW YeTBEPTU MPUHAIIICIKUT YOIl &.

3aoanue 1
OTBeuaeM Ha BOIIPOC, MOXKET JIM CHHYC TIPOM3BOJIBHOTO yTJIa paBHATHCS -2; 8; 1; 0,2; 1/8; V3 /2

MoskeT i1 KOCHHYC MTPOU3BOJIBLHOTO YTiia paBHATHCS -6; -0,6; 1/2; 1/14; V5 /25
3aoanue 2
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MoeT 1M CHHYC U KOCHMHYC OJTHOTO M TOTO € yIJia yJOBIETBOPSATH yCIOBUAM (MO0 3a1aHue
MOXET 3Byd4aTb TaK — CYLIECTBYET JIM TAaKOW YroJl «f, 4TO €r0 CHHYC U KOCHUHYC paBHBI
COOTBETCTBEHHO)

. 1 V3
1) sing = - ; cosa@ = —
2 2
[ToncraBnsiem 3HaYCHHE B OCHOBHOE TPUTOHOMETPHUECKOE TOXKIESCTBO, TIPOBEPSEM
2 2
. 1 V3 1,3
sin®a + cos?a = (E) + (?) =, +7 =1 Orser: IA(cymectsyer)

. 1 3
2) sina = —; cosa = —
4 4
[ToncraBisiem 3HaU€HHE B OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, IPOBEPSIEM
2
- , 1\ (V3 1 3 1
sin“a + cos“a = Z +

Otser: HET (Takoro yria a He CyliecTBYyeT)

) "16 16 4

3adanue 3

Haiit MHOXecTBO 3HaueHU QyHKIMK Yy = 7 cos @ — 3
Bcecnomuaaem

—1Kcosakl1

—7 K 7cosa K7

—7—-—3K7cosa—3K7—-3

—10 Ky < 4

OtBer: —-10Ky K4

TanreHnc ocTporo yria npsiMOyroJIbHOTO TPEYroJIbHUKA — OTHOILIEHUE POTHBOJIEKAIIET0 KaTeTa

K ODpujIckamemMy
a sina
tg a@Qa= —= —

b cosa
Koraurenc OCTpOro yria nNpsAMOYroJbHOIo0 TPEYroJbHNKa — OTHOIHNCHUEC ITPUIICKAIIETO KaTeTa K

IIPOTHUBOJIC)KALIIEMY
b cosa

ctg a = —= —
a sina

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

3aoanue 4

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

3aoanue 5

MoxeT nu TaHrec yria paBHsTbes -4; 6; -3; 0; 10000007

3aoanue 6

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

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

IIpakTuyeckasi pa6ora Nel6 «[Ipumenenre GopMyIr TBOWHOTO U TTOJIOBUHHOTO YTJIOB)

Dopmynvt 0801HO20 apZymenma
sin2a =2sinacosa,
cos2a =cos’ a—sin’ a ,
2tga
20— 8%
l-tg’a

sin3a =3sina—4sin’ «,
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cos3a =4cos’a—3cosa.

3aoanue 1

Haitu sin 2a ¥ cos 2a , €clu 57 <o <11775’ tga=0,75
3aoanue 2

Haiirat sin 2 , ecmn 90° < <180°, sin & = %
3aoanue 3

1+cos2a +sin2a
YIpOCTUTH BBIpaXKEHUE

cosa +sina
3aoanue 4

JlokazaTh ToxIecTBO cos’ o —6¢c0s’ asin’ o +sin’ o = cosda
3aoanue 5
Pemmts ypaBHeHHe 8SIN2xC0S2x =4,

Dopmynvt HOIOBUHHOZ0 APZYMeEHMA
»a l+cosa

cos _
2 2
Sinzg_l—cosa
2 2
,a l—cosa
Ig-—=
2 l+4+cosa
2tgg
sina = 2a’
l+1g” =
&5
l—tgzg
cosa:—i,
l+1g> =
& 2
2tgg
ga = .
1—tg2g
2
3aoanue 1

Beraucnuts £g15° 6e3 noMou Tabaui ¥ MEKPOKaIbKYIATOpa
3aoanue 2
. 6 6
Bripasuts cymmy S =SIn’ @ +C0S’ & uepes cos 4a
3aoanue 3
2 2 0 SZ 270 2 0
Brinonauts nonmxkenue crenenu sin” 307, co , g~ 75
3aoanue 4
a .«
1+ cos——sin— o
Jloka3aTh TOXKIECTBO =—ctg—
a . a 4
1—cos——sin—
2 2

3aoanue 5
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Pemuts ypaBHenue 1—2sin’ 2x=0

IpakTnyeckas padora Nel7 «DopMybl IPUBEACHUS
1. YopocTtute BblpakeHue

LT L . sin (5 +a)
a) sin (E f‘t) + cos(m — a); ) csr o)
. 3T T
B) sin(m — a) tg 5 +al; r) cos (5 + n) ctg(m — a).

2. YIpocTuTe BhIpaXKeHUe
a) sin(90° — o) + cos(180° + o) + tg(270° + a) + ctg(360° + a);

4T 5%
6) s111(§+n-) —cos(m — a) + tg(m — a) + ctg - o)

3. YopocTtute BhIpakeHue

m

a) cos (n — 5) ; 0) sin (ﬂ — %) ; B) tg (n — %) ;

r) cos(a—m); a) sin (e — ) ; e) tg(a—m);

) ] 3 ) ) si _ 3 ) )t _ I
#) cos | o e 3) sin | a 5 ) u) tg | a 5

4. YpocTute BbIpa)kKeHNE

cos(—a) cos(180° + a) _ sin{ —a) ctg( —a) _
sin(—a) sin(90° +a) . cos(360° — a) tg(180° + a)
sin(m + o) cos(2m — o) . sin(a + m)sin(a + 27)
) tg(r — a)cos(a — ) tg(7 + a) cos(1,6m + )’
.- tg(m —a)sin (3 +a) 0 sin(m — a) ctg (3 — a) cos(27 — a)
cos(m + a) tg (£ + a) : ' tg(m + ) tg (£ + a) sin(—a)

IIpakTuyeckasi pa6ora Nel8 «[IpuMeHeHHE OCHOBHBIX TPUTOHOMETPUUIECKUX HOPMYIT
JUTSE TPe00pa30BaHUs TPUTOHOMETPHUECKUX BBIPAKECHUN)
3aoanue 1
2sin* a—1
Yrpoctuts Bepaxkeane 4=————
COSa +sInox
3aoanue 2

(sina —cosa )’ -1

VYIpocTUTh BRIpaXKEHUE — 3
sin” a—cos” a—1
3aoanue 3
VIpOCTHTE BHIpAaKEHUE COS” ¢ 18 ar +¢os” a
3aoanue 4

cos’ a —sin’ al
cos’(—a) —sin(—a) cos(—)

YIpOCTUTH BBIpaKEHUE

~1g(-a)
3aoanue 5

Vs V4
YHpOCTHTH BBIpaKEHUE COS(E - aj +cos(a + E)

3aoanue 6
sin2a—2cos2a 2(sina—cosa)

YIIPOCTUTD BBIpasKeHHE S =— 3
(sina+cosa)cos” a cos2a
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3aoanue 7

cosa sinx
YIpOCTUTH BBIpaKEHUE

2sin’a—1 2cos’a—1
3aoanue 8

sin(a — ) — cos(z - aj

YopocTuTh BbIpaKEHHE M HaWTH €ro 4YHCIOBOE 3HAYEHHUE npu

. (37
cos(a — )+ sm(2 — aj

IIpakTnueckas padora Ne 19
«APKTaHreHC M apKKoOTaHreHc. Pemmenue ypaBHenui tg(x)=a u ctg(x)=a»
1. Pemute ypaBHEeHUE

m _ iy
a) tg (e - I) =1; ) ctg (:r' - I) = 1;

B) tg2r = —1; r) (.'tg% =
) tg (:5.4.' - ;—L) =0; e) ctg (
] :
2. Pemute ypaBHEHHE
T
tg (x + Z) =3

HaiinuTte Bce KOpHU 3TOTO ypaBHEHHSI, IPUHAAISKAIINE TIPOMEKYTKY E ; 3?”
3. Pemnre ypaBHEHUE
(s
ctg (Z - x) =1
Haiinure Bce KOPHM 3TOTO ypaBHEHHS, IPHUHAJISKAIINE TPOMEKYTKY [— g ; g]

IIpakTnyeckas padora Ne 20
«PelieHne TPUrOHOMETPHYECKUX YPABHEHHUID)
1. Pemute ypaBHeHHE

a) cos2r = 1; 6) cos3r = —1;
T 2r

B) :-:iu_,i = —1; r) Hifl.—_: =1;
T ‘

1) cos— =0 e) sinHr = ().

1) 2 )

2. Pemute ypaBHEHHE

a) cos (J-' - :;) =1L 0) cos (.;: + z) =—1;

™ 3
.:-I——)Zl: ") sin [ @ — = —1:
B) ‘:IIL(J ; r) sin (e 1 )

a) sin (2.;: + ;) =0 e) cos (i — i) =0

t)

IpakTnyeckas padora Ne 21
«OaHOpOaHbIE TPUTOHOMETPHYECKHE YPABHEHH
1. Pemute ypaBHEeHHE

52



6.1. simx—5cosx=0; 6.16. 3sinx+cosx=0;

6.2. sinx—+3cosx=0; 6.17. 2sinx—3cosx=0;
6.3. sinx—2cosx=0; 6.18. sinx+4cosx=0;
6.4. sinx—cosx=0; 6.19. 3sinx—cosx=0;
6.5. 4sinx-cosx=0; 6.20. sinx+2cosx=0;
6.6. Ssinx+cosx=0; 6.21. Ssinx+2cosx=0;
6.7. 3sinx—2cosx=0; 6.22. 4sinx—cosx=0;
6.8. 3sinx—cosx=0; 6.23. 3sinx+2cosx=0;
6.9. 3sinx—+3cosx=0; 6.24. f3sinx+cosx=0;
6.10. 2sinx—cosx=0; 6.25. 2sinx+cosx=0;
6.11. sinx+cosx=0; 6.26. sinx+3cosx=0;
6.12. 5sinx—3cosx=0; 6.27. sinx—4cosx=0;
6.13. sinx—3cosx=0; 6.28. Ssinx—cosx=0;
6.14. 3sinx++3cosx=0; 6.29. 3sinx—5cosx=0;
6.15. sinx+5cosx=0: 6.30. 2sinx+3cosx=0.

2. Peuute ypaBHEeHME

7.1. 2sin’ x+3sinxcosx—35cos’x=0; 7.16. sin® x—5sinxcosx+4cos’ x=0;

7.2. 3sin’ x—sinxcosx—2cos’ x=0; 7.17. 3sin® x—Ssinxcosx—8cos’ x=0;
7.3. sin’x—4sinxcosx—5cos’x=0; 7.18. sin? x—Ssinxcosx—6cos’ x =0
7.4. 4sin’ x—3sinxcosx—7cos’x=0; 7.19. 2sin® x+3sinxcosx+cos’ x=0;
7.5. 3sin® x+2sinxcosx—cos” x=0; 7.20. 3sin” x—sinxcosx—4cos” x =0
7.6. Zsinzx 3sinxcosx+cos’ x=0; 7.21. sin” x—4sinxcosx+3cos* x=0;
7.7. sin’ x—7sinxcosx+6cos’x=0; 7.22. 2sin’ x—sinxcosx —3cos’ x =0}
7.8. 3sin’ x—4sinxcosx—7cos’x=0; 7.23. 3sin’ x—5sinxcosx+2cos’x=0;
7.9. 4sin® x—3sinxcosx—cos’x=0; 7.24. 4sin2x—sinxoosx Scos p=1:

7.10. 2sin® x—5Ssinxcosx—7cos*x=0; 7.25. sin’ x—7sinxcosx—8cos’ x=0;
7.11. 3sin® x—4sinxcosx+cos’ x=0; 7.26. 2sin” x —3sinxcosx —Scos’ x =0
7.12. 4sin® x —Ssinxcosx+cos’ x=0; 7.27. 4sin” x —sin x cos x — 3cos’ =0,
7.13. 3sin* x—2sinxcosx—5cos’x=0; 7.28. 3sin’ x+2sinxcosx—S5cos’ x =0}
7.14. sin®> x—7sinxcosx +6¢cos* x=0; 7.29. 2sin? x +Ssinxcosx—7cos> x=0;

7.15. 3sin’ x—Ssinxcosx+2cos’ x=0;  7.30. 4sin’ x—Ssinxcosx —9cos’ x=0.

IIpakTnuyeckas padora Ne 22
«PermieHHe TPUrOHOMETPHYECKHUX YPABHEHHUI, IPUBOAMMBIX K KBaIPaTHOMY»
1. Pemnre ypaBHeHUE
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4.1. 2sin’x—5sinx+2=0; 4.16. 4sin’x—4sinx—-3=0;

4.2. cos’x+3cosx+2=0; 4.17. 2cos’x+cosx—1=0;
43. 2sin’x-3sinx+1=0; 4.18. 2sin’ x++/2sinx=0
44, 1g’x-31ex+2=0; 4.19. 2sin’x+3sinx+2=0
4.5. 2cos’x—-3cosx—-2=0; 4.20. 3tg’x-1gx-2=0;
4.6. 2cos’x++2cosx=0 4.21. 2cos’x—cosx—3=0
4.7. 4sin’x+4sinx-3=0; 4.22. 2sin’x-3sinx+1=0;
4.8. 2sin’x+5sinx+3=0 4.23. 4sin’x-3=0;

4.9. 2sin’x+3sinx—2=0 4.24. 4cos’x—8cosx+3=0;
4.10. 2sin’-sinx—-1=0; 4.25. sin’x—sinx-2=0;
4.11. cos’x+cosx—2=0 4.26. ctg’x—5ctex —6=0;
4.12. 2sin’ x+sinx=0; 4.27. 2cos’x—cosx=0;
4.13. 2cos’x+3cosx+1=0; 4.28. sin’x-3sinx+2=0;
4.14. 4cos® x+8cosx+3=0; 4.29. 2cos’ x—5cosx+3=0;
4.15. 3cig’x—5cigx +2=0; 4.30. 2sin’x+sinx—3=0.
2. Pemnte ypaBHeHME

5.1. 2cos’x—sinx+1=0; 5.11. 2sin” x+3cosx=0
5.2. 4sin"x+8cosx—7=0; 5.12. rex+4ctex —5=0;
5.3. cos’x+3sinx-3=0; 5.13. 8sin’ x+cosx+1=0;
54. igx+3cex=4; 5.14. rex+4cigx-5=0;
5.5. 2sin’x+cosx+1=0; 5.15. 2cos’x+sinx+1=0;
5.6. Ssin®x+6cosx—6=0; 5.16. sin’x+cosx—4=0:
5.7, tgx+dcgx-5=0; 5.17. rex—4ctex-3=0;
5.8. cos’x+sinx+1=0; 5.18. 2cos*x+5sinx=0;
59. 2cos’x+3sinx-3=0; 5.19. 1gx+2ecrex-3=0;
5.10. zgx —2crex +1=0; 5.20. sin’x-3cosx-1=0;

IIpakTnuyeckas padora Ne 23
«PemieHHe TPUTOHOMETPHYECKHUX HEPABEHCTB»
1. PemuTe HEpaBEeHCTBO

1.1.  Rrex-3<0; 1.10. V2 -2sinx>0;
12, 2cosx++3>0; 111, 3-1gr<0;
13.  J2-2cosx>0; 1.12. 2cosx++/2=20;
14, V3rgx+3<0; 1.13. 3-2cosx>0;
1.5. 3ggx+,f§2(); 1.14. 3ctgx+\f§£0;
16. 3+2sinx<0; 1.15. 2cosx+1>0;
1.7. 1-2sinx<0; 1.16. 2sinx—~/2 <0;
1.8.  2sinx++/320; L17. V3 -3cigx > 0;
19. 2sinx+1<0; 1.18. 2cosx—+3<0;

2. PemunTe HEpaBEHCTBO

IIpakTnueckas padora Ne 24
«IloaroToBKa K HTOrOBOM KOHTPOJIbHOI padoTe»
3ananue 1. Boruucnuth
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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 -
3aganue 2. YHOpoCcTUTh

) 3 g—%@+3\/180—41/%5 :

1-J5 3 4
V6 V5442 V642

3amanue 3. BeluucianuTb

2)

1
log,— 1 1 2

3aganue 4. Pemnth ypaBHEHUE
2
1) (log, x) - 3log, x+2 =03 2) (log x" +5=2log x’;

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

T T
A

3ananue 6. Haiitu rpagycHyto Mepy yIiia, BBIpaXXKEHHOTO B paJiiaHax:
RY/4
) Z;2) Z;3) 22 4)2;5)3;6) 0,36
) ‘ ) 5 ) 1 )255)3:6)

3aganue 7. YKaXWUTE 4eTBEPTh, B KOTOPOU JIEKUT YroJl & , €CIIU a=300".
3ananue 8. Haiiaure 3HaueHHME KOCHHYCa yIiia ¢, €CIM HM3BECTHO, 4YTo: sing= -0,6 u

3—7[<oz<27r
2

Vxt=3x-2

3ananue 9. Haiiiure o0nacTs onpeaenenns pynkuun f(x) = 6
3aganue 10.

bankoBckas mporeHTHas ctaBka paBHa 12% romoBeix. KakoBa jomkHa OBITH TIEpBOHAYATBHAS
CyMMa BKJIaja, YTOObI uepe3 2 roja ero pasmMep coctaBui 56448 pyouneit.

Samanue 11

CKONBKHMH CIIOCOOAMHU MOYKHO Pa3MECTUTh 6 pa3ITUYHBIX aBTOMOOWJIEH B CEMH OJHOMECTHBIX

Ookcax?

IIpakTyeckas padora Ne25 «DyHKIMOHAIBHBIE 3aBUCUMOCTH B PEATIBHBIX IIPOLIECCAX )
OTBETUTH HA BOIIPOCHI:

. KTo u3 yuensix nan ompenenenue GyHKIUU KaKk U3MEHEHHUE OPAMHATHI TOUYKH B 3aBUCUMOCTH
OT U3MeHeHus ee adcucchr?

2. Ko BriepBbIe cTall ynoTpedasTh caoBo "dyHkuus"?

3. KTo BriepBbIe fgain siBHOE omnpenenieHne GyHKIIu?

4. Kto BBen 0003HaYeHNE (PYHKIIUU CUMBOJIOM f?

5. OxapakrepusyiTe G yHKIMOHATBHBIE 3aBUCUMOCTH B MY3BIKE.

6. B uem 3akimrouaercss mMareMaThyeckui noprtper mnocnoBull? IlpuBenuTe nBa KOHKPETHBIX
npuMepa.

7. Kakue ¢pyHKIMOHATIBHBIE 3aBUCUMOCTH BCTPEUYAIOTCS B OMOJI0THN?

8. Kakue (yHKIIMOHABHBIE 3aBUCHMOCTH BCTpEUAIOTCs B HHGOpMATHKE?
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IpakTuuyeckas padora Ne26 «VccrnenoBanue GyHKIUN»

22 _
IMpumep 1. Hecnegvitte dvasammo f ffr}=i23.
e

Pemenune:
_x3+2x =3 (x+3)x—1)
frg=m )

1. Difi={=e R x—2#0{xE Rix #2} = (—= 2) U (2; +=);

2. Bepruxanenas acumvmroTa x=2. Ilposepra: ecmm =2, o (xr+3)(x-1)=0.

3. Tousm mepecedeHHa C 0CAMH KOODIHHAT: a)f(ﬂ,J:%lj; Togxa (0; 1.5);
e

8) f)=0.torma | (x+3)x-I=0.

x=-3 e x=1, Toasm (-3; 0y m {1; )

4 ITpoMesyTEN 3HAKOIOCTOAHCTEA: TN i

B, - o2
= *f‘\““—-’/é Puc.]

3. Hecnenves GvHKINIO Ha 98THOCTE HIIH HedeTHOCTE!

a) D = (—3:'; 2] U {2; -I-SD] - 3T0 CHMMEeTPHIeCKOS MHOMEECTEOD,
(—x+3)—x—1) B-x)(x+1)

0)fx)= —x—2  x+2

Tax Kak f{-x) = ) u fi-x)#- fx), To dvHrmmg fHe Se19eTCq HH 9eTHOH, M1 HedeTHOH.

6. Crenens THCINTENT Ha eQHHHLY OOJIBINE CTEIICHH 3HAMEHATEN, 3HATHT, CVINECTEVET
HAKIOHHAT ACHMIITOTA. BEIDEIHM IeIvED 9acTe
o+ 2x-3 | x-2 (x+3)(x-1) 5
2.2 x+4 f”‘——““ﬁ=
Ax-3 (= £0) = (Z50) = f(0) = x+4 = (/) - (+4))= 0,
£ 2 3HATHT, 0 ONPEJeIEHHED V =X + 4 — HaKI0HHAA aCHMIITOTA.

Tax xax f(x) =x+4 + i roe—— F 0, sHagwut, rpadmk He nDepecexaeT HAKIOHHVIO ACHMIITOTY.

=2 x—2

7. Obmactu t:}rmecm OBaHHA
rpaduxa:

Puc.?

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

X+ Q)0+ (2320, £,

D =(2Y4(2y-3)=4-4v 7 -Sv+ 2= -1 v+ 16=0
V-I12v+16=0, D=36-16=20

y=6+120=6+2y5

‘?\f
E-EE - 'gﬁ?g y P”clj
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E(fi=(—00; 6 — 24/5] U [6 + 2\/5; +o0).
9. Tax xax E(fl=(—o0; 6 — 2-\,"3] U [6 + 245 +oe)= 3 = 6-24/5 u y: = 6+2\5 seamoTCH

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

ecm V) = 6-2v5, To x1 = = - =2 -4/5,

pa

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

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

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

10. W= scxkmza rpadmxa caegver, y |
TTo dvEEIH fit) :
E03pACTAET B NPOMERVTEAX ]
(-00; 2 — V5]m[2 +/5; +o0); a5} | 1
VOBIBAET B TIPOMEEVTEAX |

|

[2-52)u(2 2 + 5]

Puc.4

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

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

3+24x-3x2-%x3;

IIpakTnyeckas padora Ne27 «Pa3menieHus, coueTanusi, IEPECTAHOBKI))

3anaua 1.

CKOJIBKO YETBIPEX3HAUYHBIX «CJIO0B» MOYXHO COCTaBUTh U3 KapTOYEK B, €, 4, H, 0, C, T, b?

3anaya 2.

CKOJIBKO CYIIECTBYET YEThIPEX3HAYHBIX YHCEI, Y KOTOPBIX BCe UG PHI HeueTHbIe?

3anaya 3.

Heckonbko cTpok B KauecTBE CHMBOJIA CBOETO TOCYJapCTBa PEIIMIIN UCIIOIb30BaTh (yiar B BUJIE
YyeTblpeX IO MBeTy: Oemnblii, CHUHHI, KpacHBIH, 3edeHblif. CKOJIBKO BCEro CTpaH MOTYT
UCIIOJIB30BAaTh TAKYI0 CUMBOJIUKY?

3anaua 4.
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W3 mudp 1,2,3,5 coctaBunm Bce BO3MOKHBIE YEThIpEX3HaUYHbIe yKcia (0e3 MOBTOpeHU Hdp).
CKOJIBKO Cpelii HUX TakuX urces, koTopeie Oonbine 2000, Ho menbire 50007

3agaua 5.

CKOJIBKO CYIIECTBYET CIOCOOOB 3aHATH 1-oe, 2-0oe, 3-€ MecTa Ha yeMnuoHare 1o (yrdoiy, B
KOTOpPOM y4dacTBYIOT 10 xomana?

3amauya 6.

CKOJBKUMH  crioco0aMu  MOXKHO JICJIETUPOBATh TPOUX CTYIACHTOB Ha MEXKIYHApPOIHYIO
KOH(epeHIHo 13 9 4JIeHOB HAy4YHOTO 001ecTBa?

IIpakTnyeckass padora Ne28 «PemeHne NpPakTUYECKUX 3ajlad C MCIOJIb30BAaHUEM IPABUI
MEPECTAaHOBKHU U pa3MeIIeHUsI KOMOMHATOPUKID)

3amava 1. Y mamsbl 2 si6510ka 1 3 rpymm. Kaxxaplii 1eHb B TeUEHUE 5 AHEH MOAPs OHA BBIIAET 10
omHOMY GpyKTy. CKOTBKUMH CTIOCOOAMH 3TO MOXKET OBITh CAEIaHO?

3amaua 2. [Ipennpustue MOXET IPEIOCTABUTH pabOTy MO OJTHON CIEMATILHOCTH 4 KCHIIIMHAMH,
no Apyroil - 6 MyXduWHaM, MO TpPeThei - 3 paboTHHKAM He3aBUCHUMO OT moja. CKOJIbKUMH
croco0aMu MOYKHO 3aIlOTHUTh BaKaHTHBIE MECTa, €CITH UMEIOTCS 14 MPEeTeHIEHTOB: 6 KEHIIUH U
8 MyKunH?

3amaua 3. B maccaxupckoM moesne 9 BaroHoB. CKOJBKMMH CIIOCOOAMU MOXKHO paccaiuTh B
I1oe31¢€ 4 YCJIOBCKaA, HpI/I yCJ'IOBI/II/I, YTO BCC OHU OOJI)KHBI €XaThb B pastquIx BaFOHaX?

3anaua 4. B rpynne 9 denoBek. CKOJIBKO MOXKHO 00pa30BaTh pa3HbIX MOATPYIII MPH YCIOBHH,
YTO B MOATPYIITY BXOJUT HE MEHEE 2 YeJIOBEK?

3amaua 5. ['pynmy u3 20 cTyAeHTOB HY)KHO pa3feuTh Ha 3 OpUTajbl, TPUYEM B TIEPBYIO OpUramgy
JOJDKHBI BXOJUTDH 3 4eJoBeKa, BO BTOPYIO — 5 U B TpeThio — 12. CKOJIBKUMH CIIOCOOaMU 3TO
MO’KHO CJIeNaTh.

3agaua 6. Jlns yuyacTus B KOMaHAe TpeHep orOupaer 5 manbuukoB u3 10. CKOJIBKUMH
croco0aMM OH MOXET C(pOPMHPOBATH KOMaHIy, €CIU 2 ONPEAETICHHBIX Majlb4MKa JOJDKHBI
BOWTH B KOMaHy?

IIpakTnueckass padora Ne29 «PemeHne NpakKTUYECKUX 3aJad C MPUMEHEHHEM MPaBUI
pa3MeIlEeHUs U COUSTaHUS»

3amauya 1.

B xmacce 25 ydyenukoB. CKONBKHMH CIIOCOOAMH MOKHO W3 HHMX BbIOpaTh 4 ydamiuxcs IS
JexypcTBa’?

3agaua 2.

CKOJIbKO BapUAaHTOB TPEX3HAYHOTO IIU(GPOBOTo KO/Ia CYIIECTBYET?

3agaua 3.

B xontekcre 2 OykBbl Oenmoro mnBera, 2 OyKBBI CHHETrO IBeTa W 1 OyKBa >KENTOrO IIBETA.
CKOJIBbKUMH crioco0aMHi MOKHO BBIOpaTh 3 OYKBHI (ITOPSAIOK BEIOOpA HE BaXkKeH)?

3amauya 4.

CKONBKUMH CTIOCO0aMU MOKHO COCTaBUTh OYKET U3 7 IBETOB, €CIIA B BAIIEM PaCHoOpsDKEHUH 15
BETOB?

3agaua 5.

CKOJIBKUMH CITIOCOOaMH MOYKHO COCTaBHTh CITUCOK U3 6 GUIBEMOB?

3agaua 6.

Ha xHIKHOM MOJIKe BBHICTaBJIECHBI § KHUT Pa3lInyHbIX aBTOPOB. CKOJIBKO CIIOCOO0OB UMeeTcs AJis
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paCcCTaHOBKHU 3THUX KHHUI B Pa3JIMYHOM nop;lmce?

IIpakTnyeckas padora Ne3( «Pemenue 3agau KOMOMHATOPUKY, TpUMeHss OMHOM HbloTOHA M
TpeyroiabHuk [lackas»

HE +-:‘.-"§ i
1.  CKOJBKO WICHOB Pa3oKeHHs] OMHOMA (V3 +Y7) SBJISIFOTCS LIETTBIMU YU CTIAMU?
BLIYHCIHT CYMMY Cr +2C +2°C5 +2°C +2°C +2°C:.

3. Haiitm anreOpamyeckyro cymMmy KO3(G(OUIIMEHTOB MHOTOYJIEHA OTHOCHUTEIBHO X,

L 17
MOJTy4aeMOr0 B pa3oKeHUH OMHOMA (3x-4)"

IIpakTnyeckasi padora Ne31. «Pemenue 3a1a4 ¢ (pUMEHEHUEM CBOWCTB BEPOSATHOCTEIN»
3ananue 1

B ypue naxomutcs 15 Oenbix, 5 kpacHbix u 10 uépHbIx mapoB. Hayran usBnekaercs 1 map,
HAUTH BEPOSTHOCTh TOTO, UTO OH OyZeT: a) 6embiM, 0) KpaCHBIM, B) YEPHBIM.

3amanue 2

B wmarazun moctynuno 30 XOJNOAWIBHUKOB, TSATh W3 KOTOPBIX HMEIOT 3aBOJCKOW He(deKT.
CrnyuaiiHpiM 00pa3oM BBIOMPAIOT OJUH XOJoIWIbHUK. KakoBa BEpOATHOCTH TOTO, YTO OH OyneT
0e3 nedexra?

3amanue 3

Habupast Homep TenedoHa, abOHEHT 3a0bul J1BE MocieaAHne HU(PHI, HO MOMHHUT, YTO OJHA W3
HUX — HOJIb, a Jpyras — HeuéTHas. HaillTu BepOsATHOCTH TOTO, YTO OH HAOEPET MpPaBUIIHHBINA
HOMEp.

3amanue 4

AOOHEHT 3a0BLI MHH-KOA K CBOEH CHM-KapTe, OJHAKO TOMHHT, YTO OH COACPXKHUT TpPH
«IATEPKU», a ofHa U3 mUdp — TO U «ceMEpKa», TO JH «BOochMEpKay. KakoBa BeposTHOCTH
YCHEIIHOW aBTOPU3ALNU C IEPBON MOMBITKU?

3aganue 5

HaiiTn BeposSTHOCTH TOTO, YTO MPH OPOCAHUU JIBYX WUIPANBHBIX KOCTEH B CyMME BBINAJET: a)
AT 0YKOB; 0) HE 00JIee YETHIPEX OYKOB; B) OT 3 10 9 OYKOB BKIIOUHUTEIHHO.

3aganue 6

B mudt 20-3TakHOrO 10Ma Ha TEPBOM dTaxe 3anum 3 yenoBeka. M moexamum. Haiitu
BEPOSATHOCTH TOTO, YTO: @) OHU BBIMIYT HA Pa3HBIX dTaxkax 0) ABOE BBIAIYT HA OJJHOM ITaXKE; B)
BCE BBIMIYT Ha OJTHOM 3Taxe.

3aganue 7

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

B smuke Haxomutcs 15 kadecTBeHHBIX W 5 OpakoBaHHBIX neraneil. Haymauy u3BiexaroTcs 2
netand. HalTu BeposTHOCTH TOro, 4TOo: a) o0e Jeranmu OyAyT KadyeCTBEHHBIMU;
0) omgHa jeTanb Oy/eT KaueCTBEHHOM, a 0JIHa — OpaKOBaHHOM; B) 00e jAeTanyu OpaKOBaHHEI.
3aganue 9

Urpoky B mokep caaércs 5 kapT. HaliTH BEpOSATHOCTH TOTO, YTO OH MOJIYYHT: a) Mapy AECITOK U
napy BayieTos; 0) duem (5 kapT oHOI MacTh); B) Kape (4 KapThl oJHOro HoMHHaNa). Kakyro u3
MEPEYUCIICHHBIX KOMOMHALIMI BEPOSITHEE BCETO MOTYUUTh?

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

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

3amanme 2. Haiitm cpegHee apupMeTHYECKOE W MaTeMaTHUYECKOE OXHUJaHWUE 3HAUYCHUN
CIIy4allHOH BEIUYMHBI X:

11 10 15 14 16 12 20

M 2 5 6 1 3 2 1

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

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

3ananue 4. Haiitu qucnepcuto u cpeHee KBaApaTUIHOE OTKIIOHEHHE:

X 0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTnyeckass padora Ne33. «PemieHne NpakTHYECKHX 3aJad Ha 0OpabOTKY YHMCIOBBIX
JAHHBIX»

3aoanue 1

Haiinem MaremaTuyeckoe OXKHAAHUE CIy4ailHOM BEJIMYMHBI X — YMCIIA CTAaHAAPTHBIX AeTajiei

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

pan pacnpenenenus s X. M3 ycinoBus 3amaun cieayeT, 4To X MOXKET NPUHUMATh 3HaYeHHUs 1,

2,3.

3aoanue 2

3aJ1aH 3aKOH paclpeneeHus IUCKPETHOM cydaiiHON BEJIMYMHBI X:
X 40 42 41 44
p 09 1 053 052 0’4

Haiinure: 1) maTreMarnueckoe OXWJAHUE;, 2) TUCHEPCHUIO; 3) cpelHee KBaapaTHuecKoe
OTKJIOHEHHE.

3aoanue 3

Haiitu: a) maremaTmdeckoe okuaaHwe, O) IUCIIEPCHIO, B) CpeaHEe KBaapaTHYECKOe
OTKJIOHCHHUE JUCKPETHOHM CIydalHOM BEJIMYMHBI X I10 U3BECTHOMY 3aKOHY €€ pacIpelelICHHUs,
3aJITaHHOMY TaOJIMYHO:

X |8 4 6 5

P |02 |05 |02 [0,

3aganue 4
HenpepriBHas cirydaitHas BenmnunHa X 3aJjaHa HHTETPaTbHON (YHKIIMEH pacrpeaeieHus
Onpux <0,
F(x) =<x3mpu0 <x<1,
lopux> 1.

Haiitu: 1) muddepenumanbayto ¢GyHKnuo pacnpenenenus f(x); 2) MareMaTHdecKkoe
oxxunanne M(x); 3) mucnepcuto D(X).

3aoanue 5

Pabounii oOcimyxuBaeT Tpu cranka. Mi3BecTHO, 4TO BEpOATHOCTH OecriepeOoiHOoMi paboThl Ha
MPOTSKEHUH OHOTO yaca Mocie HallaJKu paBHaA AJis mepBoro cranka 0,9, 1uis BTOporo craHka —
0,8 u ansa Tperbero cranka — 0,7. HailTu BeposITHOCTH TOTO, YTO 32 3TOT Yac JUIIb OAUH CTaHOK
OTKaXXeT B paboTe U moTpedyeT BMeNIaTeIbcTBa pabodero.
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3aoanue 6

BeposiTHOCTh TIONaianusi B 1eb MPU OTAECIbHOM BbIcTpene paBHa 0,6. HailTu BeposATHOCTH
TOT0, 4TO yKcio nonaganuii mpu 600 BeicTpenax OyneT 3akioueHo B npeaenax ot 330 xo 375.

3aoanue 7

Haiitu: a) marematudeckoe okujaaHue, 0) IUCTIEPCUIO, B) CpeaHEe KBaIpaTHUYECKOE
OTKJIOHEHHE JTUCKPETHOM CIIy4alHOW BEJIUYMHBI X MO W3BECTHOMY 3aKOHY €€ pacIpe/eleHus,
3alaHHOMY TaOJIUYHO:

X |8 4 6 5

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

IIpakTuyeckasi pa6ora Ne34«ApudmeTndeckas U reOMeTpUISCKasi IPOTPECCHSI
3ananue 1. Jlana apudmernyeckas nporpeccus an : al = 10, d = 4. Haiitu a2, a4
3amanwue 2. Halitu cymmbl Sn juist apudmeTudeckux nporpeccuii an, al =2, d=1,n=10
3amanue 3. Mexnay uuciamu 7 ¥ 35 BCTaBbTE MIECTh TAKUX YHUCEN, YTOOBI OHH BMECTE C
JAHHBIMU YHCIIaMHA 00pa30BaIi apu(PMETHIECKYIO TTPOTPECCHIO.
3ananue 4. HaiiTu niepBbIii WieH U Pa3HOCTh apU(PMETHUECKOM MPOrpeccuu, €Ciu:
a,+a, =42 a,+a; =24
{am —a, =21 {32-33 =60
3amanue 5. Jlana apudmernyeckas nporpeccus: —10; —5; 0; 5...; U3BecTHa CyMMa MEPBBIX n
wieHoB Sn = 585. Haiitu n.
3ananue 6. Jlana reomerpudeckas mporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8
3amanne 7. JlaHa reomeTpuueckas MpOTrpeccust ¢ MOJOKUTEILHBIMU dieHamMu bn . Haiitu b5,
b,-b,=6
comy [P1+ 0, =16

3amanue 8. HaliTu mepBbIe MTh WICHOB T€OMETPHUUYECKOM TIporpeccuu bn : bl =4, q = 2.

IIpakTuyeckass padora Ne35. «Cymma O€CKOHEYHO YOBIBAIOIEH T'€OMETPUUYECKON
IIPOrPECCUN»

3aoanue 1

[IpencraButh B Buae OOBIKHOBEHHOH npobu umcio 0,(6).

3aoanue 2

Jana nocnenosarenbHocts C, = 5(—2)" . JIoKakuTe, YTO 3Ta MOCIEI0BATENBHOCTD SBISETCS

reOMETPUUYECKOUN TTporpeccuei.

3aoanue 3

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

3aoanue 4

Haiinute cymMmMy nepBbIX BOCBMH WICHOB ITPOTPECCHH.

3aoanue 5

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

3aoanue 6

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

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

KOTOpPBIX paBHa 45.

3aoanue 6

CyMMa OGeckoHeUHO yOBIBarOIIeH reomMeTpruieckoil mporpeccun pasHa 150. Haiitu by, ecm q =

1/3

3aoanue 7

CymMma 4JieHOB 0€CKOHEYHON IreOMETpPHUYeCKON Mporpeccuu b, B Tpu pasza OOJbIIe ee MEepBOro
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urena. Haligure otHomenue by/by.
IIpakTnueckass padora Ne36 «lcmonb30BaHWE NPOTrPEeCCUM MJIA PELICHUS peaIbHBIX 3a7ad
MPUKJIIATHOTO XapaKTepay»

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

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

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

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

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

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

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

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

n-1

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

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

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

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

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

b

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

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

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

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

IpakTuueckasa padora Ne37. «llpumeHeHue TaOMUIBI MPOU3BOJHBIX AJIEMEHTAPHBIX

byHKIHI
3aoanue. BerauciauTh Ipou3BOIHYIO (QYHKIIHH:

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 LA LN~

IpakTuyeckasi pad6ora Ne38 «CBsi3b MPOW3BOIHON U TPOMEKYTKOB BO3pACTAHUS U yOBIBAHUS
GYHKIHY

3amanue 1. Ha pucynke n3o0paxeHn rpaduk GyHkuuu ¥ = f(#), onpeneneHHON Ha HHTepBaye ( —
0,5:;4,3).Onpenenure KOIUIECTBO LENBIX TOUYEK (Y KOTOPBIX KOOPAMHATA — I[E€JI0€ YUCIO), B
KOTOPBIX MPOU3BOIHAS (PYHKITUHU TTOJIOKHUTENbHA, OTPHUIATEIbHA. (PUCYHOK 1)

63



y y y
\ I avi 2
1 } /-//\\( ‘(
0 X
0| 2 3 i X
X Vj
Puc.1 Puc.2. Puc.3

3amanue 2. Ha pucynke nzoopaxkeH rpaduk GyHKIHH ¥ = f(z), onpeaeeHHon Ha nHTepBae (— 0
, 5 ;4 , 1). Onpenenure KOJIMYECTBO IENBIX TOYEK, B KOTOPHIX MPOU3BOJIHAS (PYHKIUH
OTpHULIATEIbHA.

3amanne 3. Ha pucynke wu3ob0paxen rpaduk v=/(z)— mpouwsBogHOW GyHKIMKH ¥ = flz)
onpexaeneHHoi Ha uHTepBane ( — 0, 6 ; 4, 8 ) . Haiinure nmpoMexxyTku Bo3pacTaHus QyHKIIUU
y=1flz) B oTBeTe yKaXXUTE€ MPOU3BEICHHUE IIEJIBIX TOYEK, BXOIAIIMX B ATH MPOMEKYTKH.

IIpakTnyeckass padora Ne39. «llpoBeneHue ¢ NOMOIIBIO TPOUZBOJHOW HMCCIEAOBAHUS
G YHKITII

3aoanue 1

C momouipo MPOU3BOJAHON HAWIUTE MPOMEXYTKH BO3pacTaHUs W yObBaHus ¢yHkuuu: f(x) =
2x” - 3x” - 36x + 40.

3aoanue 2

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

3aoanue 3

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

3aoanue 4

C moMoIbI0 MPOU3BOAHOM HalaAMTE MPOMEXKYTKH BO3pacTaHuss U yObIBaHus (GyHKuuuU: f(x)
=x* - 8x* +3.

3aoanue 5

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

3aoanue 6

Haiiure HanGolbliee 1 HanMeHbIIee 3HadeHns GyHKuuu f(x) = 2x° + 3x° — 36X Ha OTpe3Ke [-
2;1].

3adanue 7

C noMomIp0 MPOU3BOJHON HalAMTE MPOMEXKYTKM BO3pacTaHusi U yObIBaHus (QyHKUuH: f(X) =
2x° — 15%” + 36x.

3aoanue 8

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

3aoanue 9

Haiizure HaubobIIee U HanMeHblee 3HadeHust GpyHKuun f(x) = x* — 2x* + 3 Ha MPOMeXyTKE [-
4;3].

IIpakTnyeckas padora Ned( «HaubosnpIee 1 HauMeHblIee 3HAYCHUE (QYHKIIUN
3aoanue 1

Jnst dyHK1IMNA, Tpad KU KOTOPBIX N300paKeHbI HAa PUCYHKE, a-T' HAlauTe:
1) TOYKM MakcMMyMa M MUHUMYMa (YHKIUU; 2) SKCTPEMYMBI (PYHKLIUH.
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y‘r UA
5 5 1=
Fa \
._.‘ ;l ) | el ), —2 /” lllL
F0i=p 1 (=2 (\JOJ | /3| § A7 Ix -6_|—4 [\ /,,-.’o 2 4\5 1zl
I3 | 5 !
a) 6)
yl ‘y“
o115 Py
13 ,7
2 J
S ol 3§ x =6 \4/-20[ (246 |x
—92 N | 9 \

B) r)
3adanue 2
Hageprute 3cku3 rpaduka GyHKIIUN
D) X =3, % =4, f(-3)=5, f (D) =-5,2) Xpp =5, X =2, [(=5) =1, f(2)=6;
3) f—uemnas,x, , =-3,x. =0, f(-3)=4, f(0)=0;
4) f —neuemmnasn,x,, =2,x,. =5, f(2)=3, f(5)=—4.
3adanue 3

Haiinute Toukn MakcuMyMa 1 MUHUMYMa (DYHKITMH €€ MAaKCUMYMbl 1 MUHUMYMBI

y=-x"+6x-832) y=——33) y=——1I;
x—2 x+1
4) y=—(x+3),5) y=3sinx—1; 6) y =1+2tgx.
3aoanue 4
Haiimure Touku 3KkcTpeMyMa (PyHKITUU U SKCTPEMYMBI (DYHKITUH

l)yzﬁﬂ;z) y=4q-x*;3) y=co{x+%);4) y=1—sin(x—%].

3adanue 5
JIoKakHTe CIIeYIOIINE YTBEPKICHHUS

1) ectu f — derHas QyHKIUA, X, - TOYKA MAaKCHUMyMa, TO —X, SBISETCS TOYKOMN
MaKCUMyMa;
2) 2) ecin f — HedeTHas (QYHKLUMSA Ha IPOMEXKYTKE, X, - TOYKA MHUHHUMYMa, TO — X,

SIBJISICTCS TOUYKOM MaKCuMyMa.

IIpakTuyeckasi pa6ora Ne41 «BTopas mpousBogHass QyHKITHIN
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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.

J1a gassere QVHEITHE HAHTH TPOHIEOIHEIE BeeX Mopaakoe (1838—1843)

1838, y=(x+2)°. 1840 y=x* —x— 1. 1842. y = cos x.

1839, p=(2x—1)F. 184l p=x"+4x —Ta? 1843 p=(1 + )10

ey

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’

. Bl
1846*. Hafite npouzeoguyio 100-ro mopagra oT GvHEITHE y = sin X COS™X.

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

I] 1

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

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

IIpakTuyeckasi pa6ora Ne42 «Brimykiocts rpaduka GyHKIINN, TOUKH ITEpErndar
3anmanue 1. Haiitu Touku nepern0a u HHTEPBAJIBI BHITYKIOCTH U BMATHHBI TPa(UKOB (yHKIIUHA.

=13 _ a3’
y=2x"—xt+365%-100. ¥ =zt -4z 181 +2x-1. ¥ =1 (x 4) :
3amanne 2. Haiith TOukM mepernba W WHTEPBAIbl BBIMYKJIOCTH W BMITHHBI TpaduKoB
. _ .4 3 2
3anmanue 3. Haiitu Touku meperuda v MHTEPBAJbI BHIMYKIOCTH U BMSTUHBI TpaduKkoB (QYHKITUH

y= 1—,3||(x—4)5.

IpakTuyeckasi padora Ne43 «[IpumeHeHNE TPOU3BOTHON K MOCTPOCHHIO TPa)UKOB (HYHKITHI
3aoanue 1

C momomp0 MPOU3BOJIHON HAWJAWTE MPOMEXKYTKH BO3pacTaHus W yObiBaHus QyHkmuu: f(x) =
2x” — 3x% — 36x + 40.

3aoanue 2

Vccnenyiite hyHKIHIO B TOCTpoiiTe 8 rpaduk: fix) =-0,5x> + 2x + 6.

3aoanue 3

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

3aoanue 4

C moMoIpl0 MPOU3BOAHON HalaAMTEe MPOMEXKYTKH BO3pacTaHuss W yObIBaHus (GyHKuMuU: f(x)
=x" - 8x*+3.

3aoanue 5

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

3aoanue 6
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Haiinute HanbomnpIiiee U HanMeHbIee 3HaUeHUus GyHKIUH f(X) = 2x> + 3x* — 36x Ha oTpe3ke [-
2;1].

3aoanue 7

C moMomipi0 MPOU3BOAHOW HAWINUTE MPOMEKYTKH BO3pacTaHusl W yObIBaHHsS GyHKIMH: f(X) =
2x> — 15%% + 36x.

3aoanue 8

Vccrnenyiite hyHKIHIO B TOCTpOiiTe €8 rpaduk: fi(x) = -x* + 3x + 4.

3aoanue 9

Haiinute Hanbonbiee 1 HauMeHbIee 3HadeHus GyHKIUH f(X) = x*—2x*+3 Ha MIPOMEXYTKE |-
4;3].

IlpakTuyeckasi padora Ned4 «lcrionb30BaHHE TEOMETPUUECKOTO M (DU3UYECKOTO CMBICITA
HpOHSBO,Z[HOﬁ T PpCIICHUA 3aaa9»
CBA3b NPOM3BOAHON C PU3NYECKMMU BENNYUHAMMN.

CeA3b NPOM3BOAHON C OnwvcaHwe BeAWYWH dusnyeckan popmyna
PUINHECKMMIW BEANYMHAMMWN

U — CKOPOCTE 5

v=S{t) 5 — mepeMeweHHe v t

@ — YCKopeHHe v

a=v(t) ¥ — CKOPOCTE a= 1

I — cuna Toka - q

I=1) § — 3MeKTPU4ecKUil 3apas ot

p — MUHeiHAA IOTHOCTD . m

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

p — 06 beMHadA NJI0THOCTE m

p=m'(V) m — Macca Tena = ;

V — obsem

Nel. HaiiTu KHHETHYECKYIO DSHEpPIHIO Tela, KOTOPOE JBMIKETCS MPSAMOJIUHEHHO IO
3aKOHY S=l-1=1" (S — W3MepseTcs B MeTpax, a | — B cekyHax), gepes 10 c. mocie Hayana
nBIKeHUd. Macca Tejia COCTaBIIsIET S KT.

No2. B TOHKOM HEOJHOPOIHOM CTEpPKHE JUTMHOM 25 cM., Macca KOTOporo (B I) pacrpe/eneHa mno

sakony M= 21--3 , TIe I _ JJMHA CTEPXKHS, OTCUMTHIBAIOMIASACS OT €ro Havajaa, HalTH
JIMHENHYIO IUIOTHOCTh B TOYKE:

1) OTCTOSIIIEN OT Hayaja CTEPKHS Ha 3 CM.;

2) B KOHIIE CTEPIKHSI.

Ne3. KonuuecTBO 371eKTpHYECTBa, TIPOTEKAIOIIEE Yepe3 MPOBOIHHK, HaunHas ¢ MoMenTa L =0 ¢,
o . T | ¥

3amaercs opmymoit ¢ =¥ 77~ = Haiiiure culy ToKa B MOMEHT BpeMeHH L =3 ¢,

Ne4. B kakoii MOMEHT BpPEMEHH CKOPOCTb TOUYKM, KOTOpas JBHUXKETCS NPSIMOJIMHEWHO IO

XiTI=5r =3 -12 ¥I7 r
3aKOHY , — NEepEMEILEHNE B CaHTHUMETpaX, ' — BpeMs B CEKyHZax), OyaeT

paBHa 33 cm/c.?
IIpakTuyeckasi pa6ora Ned4S. «BrruncieHue nepBooOpa3zHoit 1t PyHKITUN»
3aoanue

Haiinure mepBooOpasHyto
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1. f(x)=6x-9+3x" — :

Jx

2. f(x)=5cos@x—2)+5x

3
> f(x)_4sin2(5—2x)
2 4
4. ——
fx)= N
3
5. 3
T8 =575

6. f(x)=5¢"" +4x°

1@ =tes

—4

5 S = 2x3—5

9. f(x)=3""18e5

3

IIpakTnyeckas padora Ned6 «Pemienue 3a1a4 Ha CBSI3b IEPBOOOPA3HON U €€ TIPOU3BOTHON»

IpakTnyeckas padora Ned7. «[IpumeHeHre HHTErpaia Ijsl BBIYUCICHUS TIIOIIAACi»

3adanue

Haiigure nepBooOpaszHyio

f(x)=6x—-9+3x _3

Vx

f(x)=5cos( 4x—-2)+5x

_ 3
J@)= 4sin*(5-2x)
2 4
e
3
T e

f(X) 5¢ 2x+3
f =245

f(x)—ﬁ 4

Fx) =345 185

3aoanue 1

Haiitu nimomanae Gurypsl, orpaHu4eHHON rpadukaMu GyHKIUN y=2X,y=3X " npsaMoi x=1.
3aoanue 2

Haiitu mmomane ¢urypsl, orpaHudeHHOW TpadukamMu (QYHKIUH y=sinX, y=COSX U
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npsaMbiMu X=0,x=1/2.

3aoanue 3

®durypa orpaandena rpadgukamu GyHKImu y = 3 — +/x u npameivu x=1,y=0. TIpsaimas y=4 gemut
burypy Ha nBe yactu. PaBHbI 11 uX mtomann?

3aoanue 4

Haiitn momans ¢urypsl, orpaHudeHHOW rpadukoM GyHKIHH y=x2+2X, KacaTelbHOU K
rpa¢uky B Touke ¢ abcuuccoit X0=1 u oceio OY.

Ipaktuueckasa padora Ned8 «llpumeHeHne wuHTErpana Ui BBIYUCICHUS (U3UUECKUX
BEJINYMH»

_ 2 _ .
v=1"=t+3 Hajitu ypasuenue

=3 M

1. CkopocTb IBMKEHUS TeJla 3a7jaHa YpaBHEHUEM

o 5
JABVIKCHUSA, €CJIM B HAYAJIbHBIM MOMCHT BPEMCHU o
2. Haiitu YpaBHCHUC ABUKCHUA TOYKU, CCJIIM K MOMCHTY Ha4dajila OTCUCTAa OHA MMpoijia

= =ti=
mmyTh 0 4 M a ero ckopoctb 3ajaHa ypapHernem ¥ = & 6f+7.

3. CkopocCTb JBM>KEHUS TeJla MPONOpIMOHAIbHA KBalpaTy BpeMeHu. HaliTn ypaBHeHUe
JBUKEHUSI TeJla, €CJIM U3BECTHO, YTO 32 3 ¢ OHO mpouuio 18 M.
— 2
4. Teno nBUXeTCS MPAMOIUHEITHO CO CKOPOCTHIO v(t) = (3+3t%)
MIPOMJEHHBIN TEJIOM 3a 5 ¢ OT Hayaja JABUKECHHUS.

M/c. Halitu myTb,
— 2
5. CKOpOCTb ABMKEHUS TEJIA U3MEHSETCA 110 3aKOHY v(e) =(Et"+t+1)
MPOMIEHHBIN TEJIOM 3a 4 C OT Hayaja JIBH>KECHHUS.
6. Haiitu nyTh npoiiaeHHbIN TeaoM 3a 10-10 CeKyHy, 3Hasi, YTO YTO CKOPOCTh €ro

o o = t2 -
IPSIMOJIMHENHOTO JIBUKEHUSI BBIpaskaeTcst hopmysioii ¥ = t At =20
7. HaiTtu nyTh, NPONACHHBIA TOYKON OT Hayayla JBUKEHHUS 10 €€ OCTAHOBKH, €CIIH

CKOPOCTH €€ TIPAMONMHEHHOrO IBUKEHUS U3MEHSETCA M0 3aKOHY © (15t —5t%)

Kakyto paboty coBepiaet cuia B 8§ H npu pacTspkeHUH NPYKUHBI HAa 6 cM?

9. Cuia B 40 H pactsarusaer npyxuny Ha 0,04 M. Kakyro paboTy Haz0 COBEPIITUTE, YTOOBI
pacTsHyTh npyxuny Ha 0,02 m?

10. Bbraucnuth cuity AaBiICHUs BOABI HA BEPTUKAIBHYIO IPSMOYTOJIbHYIO IUTACTUHKY,
ocHoBaHue kotopoi 30 M, a BeicoTa 10 M, mpuyeM BEpXHHM KOHEI IUIACTUHKU COBIA/IaeT
C YPOBHEM BOJIBI.

11. Beluncnuth cuity 1aBieHuUs BOJBI Ha OJIHY U3 CTEHOK akBapuyma, uMeronero aauny 30
cM u BeicoTy 20 cMm.

M/c. Halitu myTb,

m/c.

>

IpakTnyeckas padbora Ne49 «lIpumeHeHre npou3BOIHON U UHTErpaJia K PEIICHUIO
MPAKTUYECKHX 3a7au»

Boruncnute miuomaas KpUBOIUHEHHBIX (GUTYp
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S = jl f(x)dx

S = [(f (x) = plx)dx

[
]

= :rf(x)dx + jw(x)dx

IIpakTnuyeckas padora Ne50 «MeTo/ pa3nokeHUss HA MHOKUTEIIN»

3aoanue 1

Pemmuts ypaBHenue Vx2 — 5x + 1 = Vx — 4
3aoanue 2

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

Pemnts ypaBaenune 9* — 4 *3* +3 =0

3aoanue 4

Pemuts ypaBHenue sin2x = 0

IIpakTnyeckas padora Ne51 «Meto BBeIeHUSI HOBOM MTEPEMEHHOM IS pEIICHUST YPABHEHUI»

Pemite ypaBHEHHS, CHUCTEMY YpPaBHEHUM METOIAOM BBEACHUSA
5 3 __, HOBOW IEPEMEHHOM.
3x—y x-—3y
15 2
3x—y * Xx— 3y -

' HecnoxHo 3ametutb B  00OMX  ypaBHEHHUSX  CHCTEMBI

OJINHAKOBBIE BBIpaKEHUs. [109TOMY MEPBHIM JIEHCTBUEM BBOJUM HOBBHIE
HIEpEMEHHBIE:

[Tonyuena s 1 MpocTeiias JIMHEHHasl CHUCTeMa,
KOTOPYIO MOEM pELIUTh 3x—y  “x—3y JI00BIM W3 paHee PacCMOTPEHHBIX
crnocoboB.  PemuM ¢ [OMOMIBI0 METOJA  TOJCTAHOBKH.
BolpasuM a B IepBom CPMONHACM 3ameHy: YPaBHEHHH U MOACTABMM BO BTOPOE:

5 3 -5
3x—y =x-—3y a+3b=-2
15 2 ol P
{E'+ 3b=-2 3x—y  x—3y
3a+2b=1

a=-—-3b—2
"_’{ —Tb=7

TCHCpL HGO6XOILI/IMO BCPHYTHCA K UCXOOHBIM IEPCMCHHBIM!
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5
=1
3x—vy H{3x—y=5i0
1 Xx—3y=-1%#0

-1

{3x—y=5 (_){3);—5?:5(_){3{:3}*—1}—5!:5(_){95!—3—5!:5 { 8y =8
x—3y=—1 x=3y—1 x=3y—1 x=3y—1 x=3y—1
o[ ¥=1 <—)[§=1
=3—-1 =2
Otser: (2;1)

3aganue 2. Peliuth CUCTEMY METOJIOM BBEJEHUSI HOBBIX MEPEMEHHBIX:

{cnsx +cos2y =—05
3cos2y —cosx = 2,5

Beoavm u M3y4aem HOBbIE NEPEMEHHDBIE!

cosx =a € [—1;1];cos2y = b € [—1;1];

MNpouzeoamm 3ameHy:

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

nOJ'Iy‘-IEHH}fIO CHUCTEMY MOMXHO pellaTe pasnmYHbIMK cnocobamu, Mbl NMpUMEHKMM METOL
anreﬁpamqecmro CNOMEHWA:

{a+b = —-0,5

1

nOﬂCTaBMM Haﬁﬂ,EHHOE 3Ha4YeHWe B NnepBoe ypaBHEHWE KM HaﬁﬂEM d:
at+tb=—-05=a+05=—-05=a=-1
HanneHHsle 3HaveHua yaoeneTeopaoT O3. [Nepexoanm K MCXOAHBIM NEPEMEHHbIM:

{cosx=—1 { X=T+2in,nEZ { x=m+2rnnE€Z
“

1 1 (= T e
6052y=5 2y=iarccos§+ 2k, k € Z 2}"=i§+ 2mk,k € Z

x=mw+2rnneEZ
—3 o
y=ig+nk,kEZ

Orteert: (w + 2mm; S+ 7k), (w+ 2nm; —Z+ k), kn € Z

O6paTvm BHUMaHMe, 4TO 34ech N M k HUMKaK He CBS3aHbl MeXay COBO0IM M NPU HAXOXAEHUM SHAYEHMIA X K
Y HYXXHO CTaBWTb pa3Hble Le/o4YUCNeHHbIe NeEPEMEHHbIE.
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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, =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 BBEIEHUA HOBOKH I'I'EFJEMEHHGH pelwaroTcq 6HKBa,ﬂ,paTHbIE VPaBHEHWA!

azi 4+ b2 4 e = 0, 20ea,b,c € R; B bukBaapaTHbIX
ypaBHeHWAX Bcerja

MCNONL3YETCA HOBaRA
T4 =1 nepemMeHHas.

MonyuaeTcA KBagpaTHoe
ypaBHeHMe.

zt 1322+ 12 =0;

ay? +by+c = 0.

zt — 1322 +12 = 0;

z? = Yy, Toraa yj —13y+12 = 0;

OTeeT : {—2\.--"5; —1; 2/3; 1},

KGK)HO JOMEHY MOXHO UCN0L3080IMe € IMOM ypGSHEHUU?

/ =4 -
,,”L + 2” - = 2. Crapaemcsa BbIrOAHO 0003HaUNTE.
<410 z=+11

4 5
+ —
2410  z2410 +1

= 2; z2 +10 = v

IIpakTnyeckass padora NeS2 «PemieHue HeEpaBEeHCTB C OJHOM mepemMeHHOW. Merox
HMHTEPBAJIOBY

PaccmoTtpum pemienne B o01iemM BUIE: fx) > g(x) (1).

*0 HaspIBACTCS YACTHBIM PEIICHHEM, SCIIH flxg) > g(x ]

MHOXECTBO BCEX YAaCTHBIX PEIIEHWH €eCTh o00Iee peneHue (WId MPOCTO PEIICHHE)
HEPaBEHCTBA. PelIMTh HEPaBEHCTBO — 3HAYUT HAWTH ero o0lIee perieHue.

PaccMoTpuM OTIM4YMS HEPABEHCTB OT YpaBHEHMIA:
1.  HMmeer 6eCKOHEYHOE MHOXECTBO PEIIeHUH (KaK MPaBHIIO).
2. Heo3MoxHa IpoBepKa MOJICTAHOBKOM B HCXOTHOE HEPABEHCTBO.

HOBTOMy HEPaBCHCTBA MOXKHO pCIIATh TOJILKO paBHOCUJIbHBIMHA Hp606paSOBaHI/I$IMI/II
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flx)=glx)...=(2) ...xEX

Perienue HepaBeHCTBA 3aKJIIOYACTCS B 3aMEHE UCXOJHOTO HEPaBEHCTBA OoJiee MPOCTHIM, HO
PaBHOCHUJIBHBIM HEPABEHCTBOM.
Onpeoenenue 1.

Hepasencrpa flx) = g(x) (1) n p(x) > k(x) (2) Ha3bIBAIOTCS PABHOCHIJIBHBIMH, €CIH HX

peIeHH s COBIA/IAIOT. flx) = g(x) & plx) > k(x).

[pumep 1
Ilpumep 1.

2x—1>0 o x>=
, log(4x —1)> 0 & d4x—1>1 & 4x>2& x >2

MHosxecTBa pelIeHN COBNAAAIOT. 3HAUNT:
2x— 10 < log(4x—1) =0

Onpenenenune 2. PaBHOCHILHOCTE HEPABEHCTB

Omnpenenenue 2. Ecnm pemieHne HepaBeHCTBA flx) = g(x) (1) comepxuTcs B pEIICHUH

HEpaBEHCTBA p(x) > k(x) (2), To HepaBeHCTBO (2) ecTh cneAcTBUE HepaBeHcTBa (1).
FG) > g(x) = p(x) > k(x)
PaccMoTpuM HEKOTOpBIE U3 paBHOCUIIBHBIX IPe0Opa3oBaHuil:
| F) > () & F(x) — g(x) > 0

) FG) > 5() & F7) > g7 (2)
3,80 > @ © S £(6) > glx)

4 @) > s === fx) < g(x)
felx)=0
5 fx) = g(x) == f(x) = h(x) > g(x) = h(x)

o F) > 9() == £(2) * h(x) < g(x) * B(x)

PaccMmoTpuM npumepsl, B KOTOPBIX MOXHO JIOITYCTUTh THIIOBbIE OLIHOKU:

[Ipumep 2
| 221

«Pewenuey:

x#+0
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—x=x = 1=®x

x=1

=1 (x = —-10,= —11

x
«Omeemy: — YacTHBIE pellieHus)

x.
[Ipo6nema B ymHOkeHHH Ha ~ OH MOT OBITH M OTPULIATEIBHBIM, U MOJOKUTEIbHBIM. Hato
MEHSATDH 3HaK.

HpaBI/IHOZ B HCPABCHCTBAX HEJIB3sd YMHOXKATh Ha x, €CJIM €TI0 3HaK HEC U3BCCTCH.

1
_=1
2. %
Pewenue:
1
— sy =T]=2x
X
xr=1

Omesem: * — 1(eepH0)
[IpaBunbHOE peleHue:

3.

| =

]

=1 {15::;
=3 =
x =0

Puc. 1. Unmroctpanus k npumepy 1

=
S1oflzr, g

1
x::ﬂ x =0

g
g“"—\

—

b o
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Puc. 2. Unmroctpanust k npumepy 2

Omgem.x{ﬂmnxz 1

IIpakTnyeckas padora Ne53 «Cucremsl ypaBHeHUN. MeTo TOACTaHOBKW)

PaccMoTpuM cucTeMbl IBYX YpaBHEHHM C IBYMs HEeHW3BeCTHBIMU (1) U Tpex ypaBHEHUU C Tpems
HEU3BECTHBIMU (2).

{p(x,}r] =0 (1)

q(x,y) =0
31€eCh p M  — HEKOTOPbIE BHIPAXKEHHUSI, 3aBUCAILINAE OT MApbl IEPEMEHHBIX X U .

p(x,y,z) =0

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

31eck p, q U T — HEKOTOPbIE BBIPAXKEHHUSI, 3aBUCSIINE OT TPOUKH MTEPEMEHHBIX X, Y U Z.

_
YacTHpIM pemieHueM cuctembl | HasbiBaeTcs mapa uucen (&% Yo0) rakas, MpU TOJICTAHOBKE
KOTOPOM B YpaBHEHHUS CUCTEMBI ITOJyYUM BEPHBIE PABEHCTRA.

o XD; }?D; ZD
YacTHBIM pellieHHEeM CUCTEMBI 2 Ha3bIBAETCS TPOWKa YHUCe ( ) Takasi, IpH MOJICTAaHOBKE
KOTOPOM B YpaBHEHUS CUCTEMBI IIOJIyYMM BEPHBIE PAaBEHCTBA.

Pemnts cucreMy ypaBHEHUN 03HAYaeT HAMTU MHOKECTBO BCEX €€ PELICHUMN.

UroObl HAMTH MHOXXECTBO BCEX PpELICHWH CHUCTEMBI, JIy4llle BCEro I0JIb30BaThCS
9KBHUBAJEHTHBIMU MJIM DPABHOCWIBHBIMU IPEOOpPA30BAHUAMHU, TO €CTh TAKHUMM, KOTOpBIE HE
UCKQ)XaIOT MHOXXECTBO pemieHuid. B pesynbrare Takux mnpeoOpa3oBaHUM MBI MOJTydaeM

PAaBHOCHUJIBHBIE CUCTEMBI, TO €CTh UMCIOIIUE OJHO U TO K€ MHOXECTBO peI_HeHI/Iﬁ

Takum o0pa3om, mporiecc peleHnust CHCTEMbI CBOJIUTCS K MOCTENIEHHOMY MepeXoy OT 3aJaHHON
CJIO’KHOM CHUCTEMBI K Bce OoJiee MpOCTOi U TaK JI0 TeX MOp, MOKa HEe TOJIY4YUM OTBET.

MeTo/bl pelIeHrst CUCTEM C TTOMOIIBIO YKBUBAJIEHTHBIX MPe0o0pa3oBaHMi:
-METOJ NIOACTAaHOBKHU;
-METOJ aNreOpanuecKoro CI0KECHHUS,

-METOA BBCACHUA HOBBIX HGpGMCHHBIX;
2. CyTh M€TO/1a MOJICTAHOBKH

[ToBTOpUM MeTOoA moOACTaHOBKM. HamomMHUM CyTh HmaHHOTO Metoja. Mbl paccMmaTpuBaem
3a1[aHHy10 CI/ICTeMy BHUJIa 1 Hn 3aM¢€4acM, 4TO B OOAHOM H3 ypaBHeHHﬁ, HyCTB BO BTOpOM, JICTKO

BBIPA3UTh OJIHY MIEPEMEHHYIO Uepe3 APYTrylo, MyCTh Y Yepes X:

76



am=o Uy’

[ToryueHHO€e BbIpa)KeHUE TIOJICTABIISIEM B [IEPBOE YPABHEHHUE CUCTEMBI:

{p(x,}r] =0 {pix,y(x)] =0
y =y(x) y =y(x)

Takum o0pazoM MBI MOJlydyaeM OJHO YpaBHEHHE (B JaHHOM CiIydae TIIepBOE) TOJIBKO
OTHOCHUTECIIBHO X. pC€IIaeéM 3TO YpaBHCHHE, HAXOJUM BCC€ 3HAYCHHA X, IMOACTABIIsIEM HUX B
BBIPAXKCHUC I Y 1 HAXOAUM COOTBCTCTBYIOIIUC 3HAYCHUA Y.

3. Pemenue npumepoB

[Ipumep 1 — peminTh CUCTEMY METOIOM MOJICTAHOBKH:

F+y=1
xy=-—2

B nanHOM ciydae yn1oOHO U3 IEPBOTO YpaBHEHHSI BHIPA3UTH Y:

AL iy
xy=—2 xy = —2

[ToncraBuM NOIY4EHHOE BBIPA)KEHUE BO BTOPOE YPABHEHHE:
=1 — = — — —_ — —_ —
{g,r x(_}{ y=1-x HL}? ﬂ1 x(_}Lﬂ}r 1=z x=2
xy=-2 x(1l—x)=-2 —xt=-2 I_x—2=0 {}F=1—x

HaXO,Z[I/IM COOTBCTCTBYIOIIINEC 3HAUCHUSA Y

{y=1—x {}’:1_2 { =1
x=2 x=2 x=2
{le—XH {}’=1—(_1] {322
x=—1 x=—1 =~1 Oser: (2;-1), (-1;2)

[Ipumep 2 — pemIuTh CUCTEMY METOJIOM MOJICTAHOBKH:

G’

B nanHoM ciydae ynoO0HO U3 EepBOro ypaBHEHHUS BBIPA3UTh X:

{x—y=2 <_}{x=j.?-|-2
2%3Y = 24 253Y =24

[ToncTaBUM MOTy4YE€HHOE BBHIPAYKEHUE BO BTOPOE YpaBHEHHE:
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= = = = 2 =
{x ry+2<_}{xﬂ}r+2 {_}{ X ,F,+2 {_}{ X F+, {_}{x :,F+2<—>
273¥ = 24 2¥+I3¥ = 24 4= 2V3¥ = 24 4% (2=3)Y =24 4% 6" = 24

H{XZ,F—I_ZH{K:F_'_E
6" =6 y=1

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

{x=y+2 {x=1—|—2 E=3
— 5

Otser: (3;1)
B cnenyromeit cucreme BaxHO oOpatuTh BHUMaHue Ha OJ13.
[Ipumep 3 — pemInuTh CUCTEMY METOJIOM MOJICTAHOBKH:

{lng},ﬂ (x+3)=1
¥ —3y=1

VYkaxem OJ13 1151 mepBOro ypaBHEHHUS:

x+3=0 = —3
E-FE}IJHE}—E
+2+#1 -1

[Tpu cobmonennn O/13 nepBoe ypaBHEHHE MOXKHO MPeoOpa3oBaTh:
(v+2)'=x+3oy+2=x+3

Nmeem cucremy:

{F+2=x—|-3
¥ —3y=1

B nanHoM ciydae yn1oOHO U3 IEPBOTO YpaBHEHHSI BHIPA3UTH Y:

{y+2=x+3 {y=x+1

- e
¥ —3yv=1 ¥ —3y=1

[ToacTaBuM Moy4yeHHOE BBIpAXKEHUE BO BTOPOE YpaBHEHUE:!

{:f=x+1
L?=x+1 { y=xt1 L{y=x+1 L y=x11 x =
- 34 4 4 “ -
T—3dy=1 —3x+1)=1 2 _3w—3=1 2 _3x—4=0 {y—x—l—l
x= -1

HaXO,Z[I/IM COOTBCTCTBYIOIIINEC 3HAUCHUSA Y
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{y=x—|—1 {y=4:+1 {y=5

=4 x=4 x=4
{y=x—|—1 < {y=—1+1H {:f=ﬂ
x=-1 x=-1 x=-1
Csepusmucs ¢ OJ13, BEITUCHIBAEM OTBET. Otser: (5:4), (-1;0)

[Ipumep 4 — pemuTh cuCTEMY METO/IOM MOJCTAHOBKHU:

Xt+y=m
cosx —cosy =1

B nanHoM ciydae yn1oOHO U3 IEPBOTO YpaBHEHHSI BHIPA3UTH Y:

X+ y=m V=T —Xx
cosx —cosy =1 {cnsx—cosy =1

[ToncTaBUM NOTy4YE€HHOE BBHIPAKEHUE BO BTOPOE YpaBHEHHE:

y=m—x y=m—x y=T—x y=T—x
{::Ds:r;— cosy =1 {cusx —cos(mr—x) =1 {cosx —(—cosx)=1 < {2 cosx=1"
y=m—x V=T —x
y=m—x {x=arccos%+2nn {x=%—|—2nn
1
“ cosx=—<_> y=m—x y=m—x
1 _ T
x = —arccoss + 2wh x* = _§+ 2mn
2
HaxoauMm coOTBETCTBYIOIIME 3HAYCHUS V:
_ - _
y=m—x F=T’E—§—2ﬂ.’ﬂ F:%_gﬂn
T
{x=%+2nn x =z +2nn x=%+2ﬂn
y=m—x 4 < 41
T F=T’E+§—2ﬂ.’ﬂ y =—— 2mn
X =—z+2mn a 3?1
x=—§—|—2ﬂn _x=—§+2ﬂ'ﬂ
——|—2?rn;zj—2?rﬂ —E-I—E?In;‘}—n—z?rﬂ
Otser: (3 3 ), (* 3

OO0paTum BHUMaHUE, YTO N 3/1€Ch MTPOOETaeT BCE 1eIOUNCICHHbIE 3HAYCHUS

[Ipumep 5 — pemuTh CUCTEMY METOIOM MOJICTAHOBKH:

{ log z(y—x) = 4
I 42372 =171

PaccMoTpuM nepBoe ypaBHEHUeE:
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—4
yv—x =42 =4>=0 ~OJ13 cobII0ACHO

[Tonyunnu paBHOCHIIBHYIO CUCTEMY:

{ log 5(y —x) =4 9{ y—x=4
34223 2=171 3*+2=3"?=171

B nanHoM ciydyae yao0HO U3 IIepBOro YpaBHEHHUS BHIPA3UTh Y:

{ y—x=4 H{ y=x+4
3*+2x3"7=171 (3*+2=3"7 =171

[ToacTaBuM Moy4yeHHOE BBIpAXKEHUE BO BTOPOE ypaBHEHHE:!

7—2 - +4-2 S " x 42
IF+2=3"""=171 IF+ 235 =171 34+ 2:3% =171
<—>{ y=x+4 <—>{ y=x+4 <—>{ y=xt4 H{y=x+4H
34293 =171 FF4+18=3*=171 19=3* =171 3*=9
<_}{}r=:::+4
x =2

Haxonum cooTBETCTBYIOIINE 3HAYCHHS Y:

{y=x+4<_}{}r=2+4<_}{v=6

x =2 x =2 x =2

OtBer: (2;6)
IIpakTuyeckas padora NeS4. «Cuctemsl ypaBHeHUI. MeToa anrebpanyeckoro ClI0KeHUs

|3x—y+2=0  [2x+6y=120 {3x—4y=5

1) |—X+y+4:0 2) |2X—2}":20 3) 2x+3y=7

{3}{—}'—5:0 {(—}?=5 {4}:—5}':—2
4) 2x+y—7=0 5) +y=6 6) 3x+2y=-13

Peurare METOIOM CHOMEHHAHA CHCTeMY FDEBHEHH]E:

Sx—-6y=", 3 3x -5y = 14,
) 10x + By = 8; ) 2x —Ty=2.
bx + 4y = 25,
2) ¥
ax -3y = -3;
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Pemmure cucremMy ypaBHeHHIT MeTOAOM CIOKEHHA:

3x-Ty =11, 5 2x -3y =8,
6x + Ty = 16; Tx - by = -b.
4x —]

2}{1+2y 5,
4x -6y =-T7

IIpakTnyeckas padora Ne55 «Cucremsl ypaBHeHU. MeTO/T BBEIEHUSI HOBBIX MEPEMEHHBIX)»
3ananue 1.

Pemure cucTeMy YpaBEeHHI MeTOIOM MOACTAHOBKH:

2x -y =1, 2 2(x +2y)-3(x —y) =5,
Tx -6y =—4; 4(x+3y)-3y =1T,;
bx 3y
o [2¥ -3y =2 i T 2 -4
4x -5y =1, e, v
THA e
3amanue 2.
PemuTe cHCTeMY YDABHEHHH METOAOM NO/ICTAHOBKH:
3x+y=4, 3 32x —y)-dlx+y)=—
bx — 2y = 14; 2(x+4y)-5y = 5;
Ty
bx -3y =T, 4 3+2 =
Tx -6y =8, 4 _Y _n
3 2 §
IIpakTnueckas padora NeS6 «IIpumeHeHne onpenenauTess s PeIIeHUs] CUCTEMbl JIMHEHHBIX
YPaBHEHUI

Meron Kpamepa ocHOBaH Ha HMCIHOJIb30BAHUHU OIpPEIAETUTENEH B PEHICHUU CUCTEM JIMHEHHBIX
ypaBHEHH. DTO 3HAUUTEIILHO YCKOPSIET MPOIIECC PEIICHUSI.

Meton Kpamepa MokeT OBITH HCIONB30BAaH B PEUICHHUH CHCTEMbl CTOJBKHUX JIMHEWHBIX
YPaBHEHMI, CKOJBKO B KaXKJIOM YpaBHEHHHM HEWU3BECTHBIX. Ecnu ompenenuTens CHUCTEMBI He
paBeH Hy’I0, To MeToJ Kpamepa MoxeT ObITh UCIIOJI30BAH B PEIIEHUH, €CIU K€ PaBEH HYIIIO,
To He MoxeT. Kpome toro, meron Kpamepa MokeT OBITh MCHOJB30BaH B PELICHHHM CHUCTEM
JUHEHHBIX YpaBHEHUN, UMEIOIINX €AMHCTBEHHOE pPEIICHHUE.

Omnpenenenne. Omnpenenurenb, COCTABICHHBIM U3 KOA(P(UIMEHTOB TIPH HEU3BECTHBIX,
Ha3bIBACTCSI ONPEACIIUTENIEM CUCTEMBI M 0003HauaeTcs A (1enpTa).

Onpepenutenn 4, A,

nony4yawTca MyTéM 3ameHbl KOSCIJEII)MLJMBHTOB Nnpu COOTBETCTBYHLWWMX HeW3BECTHLIX
cBOBOAHLIMW YNeHaMu:

b a
P11 @p
&x. s = by, —ayby;
3 x
@
n &
‘&:xe = b = apb, —hay, .
@ 9
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Mpumep 1. Pelunts cucteMy NUHENHLIX YpaBHEHWIA:

{3;!:1+2:x:2 =1 2)

CornacHo meopeme Kpamepa nMmeem:

1 2
-3 4‘ le4—-2e(-3)
NTTET T Gea-1e2
.
_ 4+6 _ 10 1
12-2 10
301
= 1 —3‘=3-(—3)—1-] _
TR 2] 3e4-1e2
>
_—9-1_-10_
T12-2 10
NTtak, pelueHne cuctemsl (2):
»=1x=-1
3apaHue 1. PelwunTtb cuctemy nMHENHbIX YpaBHEHUN:
ixt+7y=-1
{5:{4—9}‘:1 _
3apaHue 2. PelunTb cuctemMy NUHENHbIX ypaBHeHU meToaom Kpamepa:
ax—3v=1
{2x+cxy:2
3am;m§ 3. Boiuuciaurho
» |12 ’ 3
B3

IIpakTnueckas padora NeS7. «[IpuMeHeHHMe MaTeMAaTHUYECKHUX METOJOB MJs PEILEHUs
COJIEpXKATEIBHBIX 3a/1a4»

Benocunenuct Ha npotsbkeHnu nepBbix 20 KM exan co ckopocTbio 20 kM/4, cnenyromue 15
kM - 10 xm/4, a mocnenaue 30 kM - co ckopocThio 10 kM/4. HeoOxoaumo HaWTH CpemHIOIO
CKOPOCTb JIBH>KEHHS BEJIOCUIIEIUCTA.

B cy06060Ty akiuu moIHSIUCH B 1IEHE Ha HEU3BECTHOE YHCIIO TIPOIIEHTOB, OJTHAKO BO BTOPHUK
Ha TaKoe K€ YUCJIO MPOLEHTOB OT HOBOW CyMMBI OHH NOJ€IIeBeNU. B pe3ynbTare Takoro ckauka
1IeH, oHu cTayim Ha 4% nemesne. Heo0XoMuMo y3HATh MPOIEHT, HA KOTOPBIA aKIMK YBETHYUIN
CTOUMOCTH B CyOOOTY.

WNHTepuer-npoBaiiiep (KOMITaHMs, OKa3bIBAIONIAs YCIAYTH 10 TMOAKIIOUYEHUIO K CETH
WuTepHeT) npeiaraet Tpu TapuHBIX TIAHA.
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Tapudnsbiit

ik AOoHeHTCcKas rara [Tnara 3a Tpadux

[Tnan «0» Her 2,5 py6.3a 1 MO

600 py6. 3a 500 M6 tpaduka
B MECSI]

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

850 py6. 3a 800 M6 Tpadukal
B MECSII

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

[Tonb3oBatens IAHUPYET, 4TO ero Tpaduk coctaBuT 600 MO 1, UCXO/s U3 ITOTO, BEIOUpAET
HauOosiee nmemeBbld TapudHblA TIaH. CKOJBKO pyOJiel JOHKEH 3aluIaTUTh IOJIb30BaTEeNlbh 3a
Mecsll, eclii ero Tpaduk AecTBuTensHO Oyaer pasen 600 M6?

Pemeno koMHaty ( BKJIIOYas MOTOJIOK) OKJIEUTh 000siMu. O6ou nokymnatores ¢ 3anacoM 20%
0T okjeuBaeMoi miomanu. CTouMocTh 000eB yka3zaHa B Tabnuile. [I0TONOK pemeHo OKIEHTh
OeJIbIMH 000SIMH, CTEHBI - 3€JICHBIMU.

[lupuna neepu koMHaThl paBHa 0,8 M, BeicoTa - 2 M. llupuna okHa - 1,5 M, BbicoTa - 1 M.
CxoubKo pyOJiel HaJo 3arIaTUTh 32 000U, €CITH 3CKU3 KOMHATHI ITPE/ICTABIICH Ha PUCYHKE?

45m

25m

Lena oboee 3a 1 m2 | B pyD.) B 32BMCHMOCTH OT NOKYNKN

ao 30 m2 ot 30 go 100 cepiwe 100 m2
Tr
Benwe 14 13 12
JeneHwie 12 11 10

IIpakTnueckas padora NeS8 «lIpsMoyronbHbIil Mapaiienenunen
[ToBepxHOCTb, COCTaBlIeHHas W3 ABYX paBHbIX mnapamienorpammoB ABCD u A B;C\D;u

YETBIPEX MapajiesorpaMMoB ABB A, BCC,B,, CDD,C;, DAA Dy,
Ha3bIBaeTCs MapaJJieaenuneaom (puc. 1).
B+ C1

Puc.1 [lapannenenunen

To ecth: mmeem nBa paBHbIX mapamienorpamma ABCD u AB;C,D; (ocHOBaHus), oHuU
JeXaT B TapajUIeNbHBIX IJIOCKOCTSAX Tak, dYTo OokoBele pebpa AA;, BB;, DDy,
CC, napanmnenpHbl. TakuM o0pa3oM, COCTaBJI€HHAs M3 MapajuIeIoTPaMMOB TTOBEPXHOCTH
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HA3BIBACTCS MapaJuieIenuneaoMm.
Takum 00pa3om, MOBEPXHOCTH MapalIeleuIieia - TO CyMMa BCEX IMapajuIe]orpaMMOB, 13
KOTOPBIX COCTaBJICH MapalljiesIeUIIe].
CaoiicTBa nmapaJJienenumnena
1. IIpomusononodcuvie epanu napanieienuneod napaiiebHvl U pagHbi.
(¢urypsl paBHBI, TO €CTh UX MOKHO COBMECTUTb HAJIO)KEHHUEM )

Hanpuwmep:
ABCD = A|B;C,D; (paBHbI€ mapaieaorpaMMBbl TIO ONIPEACIICHUIO),

AA BB = DD;C,C (tak kak AA;BiB um DD;C;C — mnpoTHBOIOJOXHBIE TpaHU
napajienenunesaa),

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

2. Jluaeonanu napannenenuneda nepecexaromcsi 8 0OHOU MOYKe U Oelamcs Mol mMouKou
HONOAAM.

Huaronanu napamienenunena AC;, BiD, A;C, DB nepecekatorcs B onnoir touke O, u
KaKJ1as TUaroHallb JEIUTCS 3TOMH TOYKOM rmomnosiam (puc. 2).

Puc. 2 Jlmaronanu mnapasnienenunena MNepeceKarTca W AENATCA TOYKOM IepecedeHust
IIOIT0JIaM.

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

IMpsamoii mapasuiesenumnesn

Onpenenenue. [lapansenenunen Ha3bIiBaeTcss NPAMBbIM, €CJIU ero 0OOKOBbIe pelOpa
NneprneHINKYJISAPHbI OCHOBAHUSAM.

[Tycte GokoBoe pebpo AA; MEepHEeHIUKYISIPHO OCHOBaHMIO (puC. 3). DTO O3HAUYAET, YTO
npsmas AA| nepneHauKkyssipHa npsimbiM AD 1 AB, KoTOpBI€ Jie’KaT B IIIOCKOCTH OCHOBAHUS. A,
3HAYUT, B OOKOBBIX TI'paHSAX JEKAT MPSIMOYTOJbHUKH. A B OCHOBAHHUSX JISKAT MPOU3BOJIBHBIC
napasuienorpammbl. O603HaunM, ZBAD = @, yroi ¢ MOeT OBITh JIFOOBIM.
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81 C1
At D+
=B S | C
A D
Puc. 3 [Ipssmoint napauieenumne;

Wtak, mpsMoii mapaiienenuries; - 3TO Mapajielienunea, B KOTOpOM OOKOBbie pedpa
NepIEeHINKYIIIPHBI OCHOBAHUSIM TTapalIesIeIuIea.
LpamoyzeonvHulil napannenenuneo

Omnpenenenue. Ilapanienenunen Ha3bIBaeTcsl NPAMOYIOJbHBIM, €CIM  €r0  OOKOBBIE
pebpa nepreHauKyIsIpHbl K OCHOBaHUI0. OCHOBaHUS SIBISIFOTCS IPSMOYTOJIbHUKAMHU.

[Tapannenenunenq ABCDA B,C D, — npssMmoyronbHbIi (puc. 4), eciu:

1. AA;L ABCD (0OokoBoe peOpo MNEpHEeHIUKYISIPHO IUIOCKOCTH OCHOBaHHUS, TO €CTb
napajuleJenunes1 npsiMon).

2. £BAD =90°, T. €. B OCHOBaHHH JIEKHUT MPSIMOYTOJIbHUK.

B1 C1

A1 D+

Puc. 4 IIpsimoyronbHbIN apajuieenumne

IIpsimoyeonvuelli  napannenenuned  o0biadaem — cemMu  CEOUCMBAMU  NPOU3BOTbHOO
napannenenuneda. Ho ecTb JIONOTHUTENbHBIE CBONCTBA, KOTOPbIE BBHIBOAATCA U3 ONpeAeseHUs
MPSIMOYTOJIBHOTO MapasuiesienuIeia.

Htak, npAMOYroJibHbINA Napajuiejienumne] - 3TO MapajuleenuIiesl, y KOTOporo OOKOBBIE
peOpa mneprneHAUKYIsIpHbl OCHOBaHMIO. OCHOBaHMe NPSAMOYIO0JBLHOIO MNapaJjieslenunena -
NPSIMOYTOJIbHHUK.
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Ceoticmea npamoy2oivbHo20 napaiienenuneod
1. B npamoyeonvHom napannenenuneoe 6ce ulecms epauetl nPsamoyeoibHUKU.
ABCD u A|B;C|D; — npAMOyroJIbHUKH IO ONPEACIICHHIO.

2. bokosbie pebpa nepneHOUKYNIApHbl OCHOBAHUIO. 3HAYUT, Bce OOKOBBIE TpaHHU
IPSIMOYTOJIBHOTO NIapajuIeIeNuIe1a - MPSAMOYTOJIbHUKH.

3. Bce 08yzpanmbie yeuvl NpAMOY201bHO20 NApalielenuneod npsamvle.

Paccmotpum, Hanmpumep, JBYTPaHHBIA YTOJ MPSIMOYTOJIBHOTO IMapalijielienurena ¢ pedpom
AB, T. e. nByrpanssiii yron mexay miockoctsiMu ABB; u ABC.

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

Bosemem Touky A Ha pedpe AB. AA; — neprnenauxymnsap xk pedbpy AB B minockoctn ABB,
AD mnepnennukynsip k pedpy AB B minockoctm ABC. 3nauut, £A|AD — nuHEHHBIH yroia
JAHHOTO NIByrpaHHoro yrima. ZA;AD = 90°, 3HauuT, AByrpaHHbld yroia npu pedpe AB paBen
90°.

£(ABB;, ABC) = 2(AB) = 2A;ABD= 2A;AD = 90°.
AHaJ'IOI‘I/I‘-IHO JOKa3bIBACTCA, qTo J'IIO6BIC ABYTpPaHHBIC YTJIbL npsAMOYTOJIbHOTO
napasulesienuIieia npsmsie.

Teopema

Ksaopam ouazonanu npsimoyeonvHo2o napanienenunedda paseH cymme Keaopamos mpex e2o
uUsMepeHull.

[Tpumeuanue. Jlnuubl Tpex pebep, HUCXOASIIMX W3 OMHOM BEPIIMHBI MPSMOYTOJIBHOTO
napaulelIenuIeia, SBISIOTCS U3MEPEHUSAMH IPSAMOYTOJIbHOIO mNapauienenunena. Mx unornma
Ha3bIBAIOT JUIMHA, IIMPHUHA, BBICOTA.

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

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

Cr D1

B1 : A1




Puc. 5 IIpssMOyroabHbIN apalIeseuIe]]

JlokazaTenbCcTBO:

[Ipamas CC, nepnenaukynspHa miockoctu ABC, a 3naunt, u npsamoir AC. 3Haywmr,
tpeyronsHUK CC A — npssimoyronbHsiid. [To Teopeme IIudaropa:

AC; = AC* +cCC]

Pacecmorpum npsimoyronbabiid TpeyroabHuK ABC. o Teopeme Iudaropa:

AC? = AB? 4+ BC?

Ho BC u AD — npoTHBOIOJIOKHBIE CTOPOHBI MpsiMoyroibHuka. 3Hauut, BC = AD. Torna:

AC? = AB? 4+ AD?

AC; = AC*+CC; _ AC?= AB>+AD* _AC{ = AB’ + AD* +CC;

Tak kak 1. ITockonbKy

CCi=AA,, 10 ACy = AB™ +AD" + A4y YTO U TPEOOBAIOCH 0KA3aTh.

CaencrBue - /lnaronaau npsiMoyroJibHOro napaJuiesenumnena paBHbl
Luazonanu npsamoy201bH020 napaiieienuneoa pasHbol.

O603naunm uzmepenus napamienenunena ABC kak a, b, ¢ (cMm. puc. 6), torna AC; = CA| =
BlD — DB] — ‘H'IEIE + b? + c?.

C‘Il Di
B1 A1
e
Col . | D
b
- a
& A
Puc. 6
Kyo

Omnpenenenue. [IpsiMoyroJibHbIi mapaJuiejienunel, y KOTOPOro Bce TPH H3MepeHUs
PaBHBbI, Ha3bIBAETCH KyOOM.

Bce epanu kyba — smo pasnvie keéaopameol.
87



3anaua 1 Haiitu quaronasns Kyoa

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

Gf_ D1
B1 At
IRV E)
Canlo . | D
_--"'-'-fm(:\\x L I
B I A
Puc. 7

Pemenne:

AC, = AB? +AD? + AA] =12+ 124+ 12=43

/3
Otser: ¥~ cM.

3agaua 2

PucyHnoxk

Han xy0 ABCDA;B|C\D;(puc. 8). Hokaxute, uro tuockoctu ABCiu A;BD

MEPIICHIUKYIISIPHBI.
?1 Ct
Aq B1
‘D ____________ c
e B
Puc. 8
JlokazaTenbCcTBO:

ITpsmbie BC u B|C nepnenaukymspHsl kak quaronanu ksajapara BB;C;C.

[Tpsmas DC nepnenaukynspHa miockocty BBCy, a 3Hauut, u npamoit BC, koTopas nexut

B OTOH IIJIOCKOCTH.
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Nwmeem, mnpsamas BC, nepnenaukynspHa aByMm nepecekarommumcs npsMbiM BiC u DC
MJIOCKOCTH, 3HauuT A B|D. 3nauuT, npsimas BC; nepnenaukynsipHa miockoctu ABD.

[Inockocte ABC, mpoxoaut uepe3 nepnenaukyiasp BC; ko Bropoit miockoctu A;B|D,
3HauuT, mockoctu ABC;u A;B;D nepneHauKymIsipHbl MO IpU3HAKY, YTO M TpedOBaiIoCh
JIOKa3aTh.

IIpakTnyeckass padora Ne59 «PemeHnne cTepeoMeTpUYECKUX 3a7ay, CBSI3aHHBIX C
NEPNCHAUKYIIAPHOCTEIO MPAMBIX U HHOCKOCTeﬁ, HUCIOJIB3YA IIJIAHUMCTPHUYCCKUC (baKTBI )41
METOJIbI»

«I[lepneHaUKYJISAPHOCTH MPSAMOM U MJIOCKOCTH

Bapmuanrt 1
B, 24
% 5 Al. TTonb3ysck n300pakeHUeM Ha PUCYHKE |, Ha30BUTE:
i a) Touky nepecedenus npsimoir AD ¢ mmockocteio DD C;
; = 0) nuHMIO nepecedeHus miockocteit ADD; u D;CD.
--------------- / B xaxkoii u3 nminockocreit ADD;, A;B;B, BB,C;, BCD He neXuT Touka
s b A2
Puc. 1
A2. IlepeyepTuTe PUCYHOK 2 B TE€TPA.b
Y [IOCTPOMTE:
a) TOUYKY HepecedeHmst npsIMOM MH c
mockocTeio ABC; // I
0) JUHUIO P nepecedenus miockocreirt MHB u ABC.
Bl. Touka O - Aé:‘:;' LIEHTP OKPYXHOCTH, OIHMCAHHOW OKOJIO
TpeyronbHuka ABC. - [Ipunagnexut nu Touka C IOCKOCTH, B
KOTOpOH JexaT touku A, B u O?
Bapuant 2
B, o
A 4 Al. ITons3ysack n300pakeHHeM Ha pUCYHKe 1, Ha30BUTE:
a) Touky nepecedenus npsmod MC ¢ miockocteio BiBCy;
M BE 0) nmuHuto nepeceuenus miockocteit MC,C u BCB;.
L __________________ - B kakux u3 mnockocteit ADD;, ABB;, ABD, MD,C,, nexut npsmas
A" D MD,?
Puc. 1

A2. Ilepeueptute PUCYHOK 2 B TETpaJib U TOCTPOUTE:

a) TOYKY nepeceyeHuss npsmod PK ¢ mockoctsro

0) JTUHUTO nepecedenus miockocreir PKC u ADC.




Bl. Touka O — HEHTp OKPYKHOCTH, ONMUCAHHON OKOJIO 4eTbipexyrojbHuka ABCD.

Touku A, O m C npuHamIexkar IMIOCKOCTH a. [IpuHaMIEKUT M ATOM TIOCKOCTH

BepinHa D?

«IleprieHAUKYJIAP M HAKJIOHHBIC. YIOJ MEKAY NPAMOH H ILUIOCKOCTBIO. /IByrpaHHbIN
yroyn»
Bapuant I

1. Tpsmas a mapamienbHa TUIOCKOCTH 0O, TIpsiMasi b Takke mapajuielibHa TIOCKOCTH
a. MoryT i a u b:
a) beiTh mapannensHpIMU?
0) [Tepecekatncs?
B) BBITh CKpenuBarOMMMUCS TPSIMBIMH?
2. Touka M JICKUT BHE IIJIOCKOCTH napajuiesaorpamma ABCD.
a) Jlokaxure, 4TO cpeaHue JUHUM TpeyroinbHukoB MAD u MBC mnapannenbHsl.
0) Haliqute 5TH cpegHue JUHWHU, ecau OOKOBas CTOPOHA MapajljiesorpaMma paBHa 5, a
€ro BeICOTa paBHas 4 U JENIUT CTOPOHY, K KOTOPOH MpOBeeHa, OMOIaM.
3. Ilnockocth @ nepecekaer ctopoHbl AB u BC tpeyronsauka ABC B Toukax M u N
cooTBeTcTBEHHO. BN:NC=5:8. MB:AB=5:13.
a) Jloxaxwure, uro AC || o.
0) Haitnure MN, ectu AC=26.
4. Yepe3 Bepmmny C kBagpatra ABCD, mpoxoaut mnpsimas CK, He nexaiias B IUIOCKOCTH
KBaJIpaTa.
a) Jlokaxxure, uto CK u AD ckpemnuBarommecs.
06) Uemy paBen yron mexay CK u AD. Yron CBK pasen 45 rpagycos, yron CKB pasen 75
rpaaycoB?
Bapuanr 11
1. Ilpsimast a mepecekaeT MIOCKOCTh 0, psMas b Takke mepecekaeT IOCKOCTH o. MoryT jim a u
b:
a) beITh napamensHEIMU?
0) [lepecekatncs?
B) BBITh CKpenuBaOIMMUCS TPSIMBIMH?
2. Tpeyronsauk ABC u tpamenus KMNP umeror obmyro cpemntoro nuauio EF, MNIJEF,
EF||BC.
a) Joxaxwure, uro BC|| KP.
0) Haitnure KP u MN, ecnmu BC=24, KP:MN = 8:3.

3. Ilnockocte o mpoxomuT uepe3 cTtopoHy AB tpeyronbHuka ABC. Ilpsimas mepecekaer
v



croponsl BC u AC B Toukax M u N cootBercTBeHHO. MC:BC=6:13, NC:AN=6:7.

a) Hokaxwure, uto MN || a.

0) Haiigure MN, eciu AC=39.

4. Touka F nexut BHe muiockoctu Tpanenuu ABCD.

a) Jloxaxxure, uto AF u BC ckpemuBaroriuecs.

6) Uemy pasen yroia mexay AF u BC, ecnu yron AFD pasen 70 rpaaycos, yron FDA pasen 40
rpaaycoB?

IIpakTnueckas padora Ne60 «Ilnomans NOBEpXHOCTH MPU3MBL, TUPAMHUIBDY
3aganue 1

Haiimute mmomans TOBEPXHOCTH MHOTOTPAHHHMKA, W300paKEHHOTO HAa pHUCYHKE (Bce
JBYTPaHHbBIE YTIIbI IPSIMBIE).

3amanue 2

Uepe3 cpeAHIOW JIMHUIO OCHOBAaHUS TPEYrOoJbHOM TMPU3MBI, MPOBEJAEHA ILJIOCKOCTH,
napajuienbHass 0okoBomy peOpy. Haiigute miomans OGOKOBOM MOBEPXHOCTH MPH3MBI, €CIH
TJI0IIA (b OOKOBOM MOBEPXHOCTH OTCEYCHHOUW TPEYTOIbHOM MPU3MBI paBHA 37.

3amanue 3

Haiingute 06beM MHOTOTpaHHHKA, H300PaXKEHHOTO HA PUCYHKE (BCE IBYTPAHHBIC YTIIbI IPSIMBIE).

P e

]
]
]

Ay

3amaune 4

Haiinure 06beM MHOTOTpaHHUKA, H300paXKEHHOTO Ha PUCYHKE (BCE IBYTPAHHBIE YTJIbI MIPSMEIE).

5/ 1

4 | S

[pakTuueckas padora Ne61 «ILnomaas NOBEPXHOCTH LMIHHAPA»
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Puc. 1. unuaapudeckast 6ouka

Mpsl ¢ BaMH 3HaeM, 4TO Takoe IHJIWHAP, MOMpoOyeM HAWTH MIIOIIAIh €ro MOBEPXHOCTH.
3adyeM HYXXHO pemaTh Takyro 3amady? Hampumep, HyHO MOHSTh, CKOJIBKO MaTephayia mouaeT
Ha M3rOTOBJICHUE IWIHHApHIecKoi 60ouku (Cm. Puc. 1).

Puc. 2. [Inzanckas OarrHs

Nnu ckoapko Kupnuuend MOHAZO0OUTCs, YTOOBI CIIOXKHUTh KHPIHYHYIO OarmHio (Bpoje
[Muzanckoii, Tonpko poBHY)? (CM. Puc. 2.)

Puc. 3. bouka, oOMOTaHHAast TKAHBIO Puc. 4. Pazpe3zanHas TkaHb

KoneuHo, m3mMepuTh 1uiomanb OOKOBOH MOBEPXHOCTH IHIMHIPA MPOCTO TaK HE MOTYyUHTCH.
Ho mpexacraBum cebe Bce Ty ke 00ouky, oOMoTanHy0 TKaHblo. (CM. Puc. 3.) Kak Haiitu miomanb
Kycka TkaHu? Hy KoHeyHO, pa3pe3aB TKaHb W pa3noxkuB ee Ha ctoie! Ilomyuurcs
IpPSMOYTOJIBHUK, €T0 IJIONIa b Jierko Haiinem. (Cm. Puc. 4.)
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Puc. 5

CrhenaeM Tak e C MUIIMHAPOM. «PaBpC)KCM» €ro 60KOBy10 MMOBCPXHOCTL BAOJIb 000

oOpa3yrolei, HanpuMep A1y (Cm. Puc. 5.)

B
Az
A B Al

Al‘

2

Puc. 6. PazBepTka 60KOBOI MOBEPXHOCTH

Teneps «pazMoTaemM»  OOKOBYIO  TOBEPXHOCTh  Ha  IJIOCKOCTb. [Tonyyaem
MPSAMOYTOJILHUK A A 23331, rue ‘411/1 A AzH Az
). (Cm. Puc. 6.)

— OJJHAa 1 Ta K€ TOYKAa Ha HUJIIMHAPC (aHaJ'IOFI/I‘IHO

Taxoli IpSAMOYTOJIbHUK Ha3bIBAETCS pa3BEPTKON OOKOBOM MOBEPXHOCTH LIMIMHIPA.

i 2mR B,

Puc. 7. PazBepTka 60KOBOI MOBEPXHOCTH

Urto MBI 3HaeM Mpo 3TOT NnpsMoyronbHUK? Ero cropona A1 Ay paBHa BBICOTE IIMIMHAPA (BEIb
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!
oOpasyromias paBHa BbicoTe). [Ipyras cropona Ardy paBHA JUTMHE OKPYXXHOCTH OCHOBAHHS, TO
ects 2R (Cm. Puc. 7.)

27rRh. Utak S:. = 2ZmRh R

3HAUUT, MJIOIIAAh NPSIMOYrOJbHUKA paBHA rae " — paauyc

OCHOBAHM HUJIMHIApPA, h — BBICOTA.

[Inomane nmoaHOM MOBEPXHOCTH LIMJIMHpA

Hapsiny ¢ mmomansio OOKOBOM IMOBEPXHOCTH MOXHO HAWTH W IUIOMIAAbL IOJHOMN
noBepxHocTU. [lns 3Toro K miomanay OOKOBOM IMOBEPXHOCTH HAA0 MPUOABUTH IUIOIIAU

R TERZ

ocHoBaHMU. Ho Kaxk10e OCHOBaHME — 3TO KPYT pajuyca ', 4bs IIOMAAb 1o (hopMysie paBHA

OxoHYATeILHO, UMEEM:

S..=S;.+2nR?=2nR(R + h) R ho
, e pa/:[I/ch OCHOBaHUAA I_[I/IJ'II/IHI[pa, BbBICOTA.

HpI/IMCpBI 3aa4 Ha MPUMCHCHHUC BbBIBCACHHBIX q)OpMYJ'I

Puc. 8. UnmocTparus k npumepy 1

Ilpumep 1. Ilnomanp GOKOBOM MOBEPXHOCTH IMIIMHpPA paBHA 5. Haiitn mimomanbs oceBoro
ceuenus nuauHapa. (Cm. Puc. 8.)

Ssn = 2MRR__ Sec

= 5 H
Pemenune. Kak MbI 3HaeMm, ERh. 3HauuT ™,

Puc. 9. UnmocTparus k npumepy 2

OTtBeT: ;.
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Ipumep 2. BricdB8mgMinnnpa na 12 cm Gomblle ero pamuyca, a IUIOMAAb IONHOI

MMOBEPXHOCTH paBHA . Hatitu paguyc ocHoBanus u Beicoty. (CMm. Puc. 9.)

Pemenue. ITo Gpopmyne numeem: 2nR(R +h) = 288m; R(R +h) = 144.

[To ycnosuto, h=R+12 yyeem:

R(2R+12) = 144; R*+6R —-T72 = 0;

=6
R=-12

Tax Kak pajmyc mojoxurenen, ro & = 6 M =18 cm,

OTBeT'R =f6hce; h =18 cm

IIpakTyeckas padora Ne62 «Iliomans 00K0BON M MOJHOI MOBEPXHOCTH KOHYCa»

1. Panuyc ocHOBaHMs KOHYCa paBeH 3, BbicoTa paBHa 4. Haitnure minomans

MOJIHOM MOBEPXHOCTU KOHYCA, €r0 00BEM.

2.0ceBoe ceueHue KOHyca paBHOCTOPOHHHUM TPEYrOJIbHUK CO cTOpoHOH 10cMm.

Haiitu mmomaae 60KOBOM M IMOJTHOM MOBEPXHOCTH KOHYca. OObeM KOHYcaA.

3.JluaroHanp 0CEBOI0 CEYEHUs LUIMHAPA paBHa 48. YTos MeXy 3TOM

JTUaroHanbio u oopaszyromieit pasen 300. Haiinure paguyc nuiInHapa, €ro BEICOTY,

IO I OOKOBOH U MOJIHOM MOBEPXHOCTEH U 00BEM.

4.Ilyctp V, r 1 h cooTBeTCTBEHHO 00BEM, panyC U BbICOTa WIMHApa. Haiinure:

a) V, eciu =22 cM, h=3 cMm; 0) r, ecitu V=120 cm3, h=3,6 cm; B) h, ecau r=h,

V=8mn cm3

IIpakTyeckas padora Ne63 «BbruuciieHue MJI0MAAN NOBEPXHOCTH TeJl BPAILICHUS.»
BapwuanT 1
1. OGpa3yromiass KOHyca paBHa 8 CM M HaKJIOHEHa K IJIOCKOCTH OCHOBaHUS 1moja yriom 30°.
HaitauTe nonHyro moBEepXHOCTh KOHYCA.
2. boxoBasi MOBEPXHOCTh KOHYCa paBHA S, a paauyc ocHoBaHus — R. Halinure mummHy Xop.bl
OCHOBAaHM, KOTOpasi BUJIHA U3 BEPIIMHBI KOHYCA O] YTJIOM Q.
3. Paguycel ocHOBaHMil yceueHHOTo KOHyca paBHBI 3 U 6 cM. Haiimute O0OKOBYIO TOBEPXHOCTD
KOHYCa, €CJIM €r0 BbICOTA paBHA 4 CM.
Bapuanr 2
1. Bricota kKOHyca paBHa 3 CM M COCTaBIsIeT ¢ oOpasyromieit yron 60°. Haitaure mosHyro
MIOBEPXHOCTh KOHYCA.
2. bokoBas moOBepXHOCTh KOHyca paBHa S, a oOpasyrwomas — |. Haligute nmuHy XOpmbl
OCHOBaHUS, KOTOpasi BU/IHA U3 LIEHTPAa OCHOBAHUS MO YIJIOM (.
3. Paguyc GonbIliero OCHOBaHHUSI YCEYEHHOTO KOHYCa PaBeH 7 CM, a €ro BbICOTa M oOpasyromas
paBHBI 3 1 5 cM coOTBeTCTBeHHO. HalimuTe O0KOBYIO MOBEPXHOCTH KOHYCA.

IIpakTnyeckas padora Ne64 «BblumcieHHe 3JIeMEHTOB MHOTOIPAHHUKOB: péopa,
AUATOHAJIH, YTJIbD»

1. OcHoBaHMeM MpSAMOM TPEYrOJIbHOW MPHU3MBl CIYXUT NPSIMOYIOJbHBIM TPEYrOJIbHUK C
katetamu 6 u 8. [Tnomans ee moBepxHOCTH paBHa 288. Haligute BBICOTY IPU3MBI.

2. Yepe3 CpeoHIO JIMHUIO OCHOBAaHUS TPEYroJIbHOM TpPU3MBl IPOBEAECHA IJIOCKOCTD,
napajuienbHas O6okoBoMmy pebpy. Ilmomaas O0KOBOH MOBEPXHOCTH OTCEYCHHOM TPEYroJbHON
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npu3Mbl paBHa 8. HaitnuTe niomiaas 60KOBOH MOBEPXHOCTH UCXOAHOM MPU3MBI.

3. OcHoBaHuEM MNOPSIMOM TPEYrOJbHOM NPHU3MBI CIYXKUT NPSIMOYTOJIbHBIA TPEYrOJIbHUK C
Kareramu 6 u 8, BeicoTa npu3msl paBHa 10. Haiinure miomanae ee mOBEpXHOCTH.

4. OcHOBaHHMEM TPSMOTO TMapajuieNienuIena siBiasieTcss pomo ¢ nuaroHansmu 10 cm u 24 cMm, a
BbICOTa Napayenenunena pasHa 10 cm. Haiiaure Oonblnyto iuaroHais napajiefenumne/a.

5. Yepe3 nBa mpoTHBOJEKAIMX pedpa Kyba MPOBENEHO CeueHHue, IUIONIalb KOTOPOro paBHA

64+/2. em”. Haiiure peGpo Ky6a i ero IHaroHab.

6. B ocHOBaHMM TpsAMOI MPHU3MBI JEKUT poMO ¢ auaroHaissiMu, paBHbIMH 6 u 8. Ilmomane ee
noBepxHocTH paBHa 248. Haiinute 60koBOe pedpo 3TON MPU3MBL.

7. Haiimute OOKOBOe peOpO MPaBHIBHOW YETHIPEXYroJbHOW NPU3MBI, €CIM CTOPOHBI €€
OCHOBAHMS PaBHBI 3, a TJIOIIA/Ib TOBEPXHOCTH paBHA 66.

IIpakTnyeckas padora Ne65 «O0beM npu3Mbl, IUJIMHAPA, TUPAMHU/IbI, KOHYCA U HIApa)

Jlerko WM CIOXHO BBIYHCIATH 00BeMbI? [loka MBI ymMeeM HaXOAWUTh JHIIb OOBEMBI
napajuleJenuneoB, UUIMHAPOB U IPU3M, MIO3TOMY 3aJada BBIYMCIEHUS OOBEMOB Ka)KeTCs
JOBOJIBHO JIeTKOH. JlelicTBUTENbHO, U (OPMYIIBI OKA3BIBAIUCH 0€3 TPy/la, U BBIYUCIEHUS ObLIN
HE CIMIIKOM rpoMo3akuMu. CoOCTBEHHO, hopMyra UIs HaXOKJIeHUs 00beMa MPsIMOYTOJILHOTO
napaesenunesa U3BeCTHa elle ¢ HauyaJlbHOM LIKOJIBL.

NUnes Oblla OTHOCUTENBHO MpocTa. Mbl BBenu o0OBbeM Kyba, depe3 HEro Hauuwim o0beM
OPSAMOYTOJIBHOTO TNapajliesienunesa, mo CyTd, «pa3OuB» e€ro Ha KyOHMKH, OTCI0Ja NPULLUIH K
npu3Mam, a oT HUX — K unHapaM. Ho B ciiyyae mupaMuibl M KOHYca «pa3OUTh» UX Ha KyOUKH
HE TOJIYYUTCS.

XoTsa apeBHUE rpeku npobdoBaiu. B V Beke 10 H. 3. rpedeckuM MaTeMaTHKOM JleMOKpHUTOM
OBLIIO BBICKA3aHO IMPEAINOJIOKEHHE, YTO 00beM MUPaMUIbI PaBeH TPETH 00beMa MPU3MBI C TEM
’K€ OCHOBAaHUEM U TOM K€ BBICOTOM. J0Ka3aTh 5TO HE CMOI HU OH, HU IIOJIy4YMBIIUHI [TO3{HEE TOT
ke pesynbrar EBknua. Bnpouem, panHas Qopmyna moAaTBep)KIaliack MPAKTUKOM —
NeHCTBUTENIBHO, MBI MOXEM H3MEpPHUTh O00BeM 000 KOHKPETHOM mNupaMuabl C JH000i
CTeNeHbl0 ToOYHOCTU. Hampumep, ecnu B3sTh NUPAMUAKY U 3aIOJHUTH €€ 4eM-HUOYAb (BOIOM,
IIECKOM), @ MMOTOM BBIYHCIUTH O0OBEM TOT0, YeM MBI 3aloJIHSIM. Brpodem, yueHble U 1O cel
JIeHb MBITAIOTCS Pa30UTh MPU3MY Ha TPU PABHBIX MUPAMUJBI, YTO JOKa3ajao Obl GopMyITy.

O0bemM NUpPaMUIbI M YCEYEHHOM MUPAMMIbI
B namm gau dpopmyna naBHO nokazaHa. M cienaHo 3TO ¢ TOMOIIBIO UHTErpaioB. [loMHUM,

b
V=], s(x)dx S(x)
4TO e , rme — 3TO  IUIOIAAb  C€YeHHs  (UTYpBl  IUIOCKOCTBIO,
NEPIEHAUKYJIIPHON HEKOTOPOU OCH, KOTOPYIO MBI IIPOBEIIH.

C moMoImIpi0 3TOT0 METOoJa BbIBeleM 00beM mupamuabl. Haunem ¢ o0bema TpeyrojabHON
NApPaMUBL.

O0AEC O

Vv
— BeplInHa), 0003HAUYUM ee 00BeM uepe3 = ; IIIOIAh ee

(

OCHOBAHMs “ABE — 5; ee Bricora O = h (cm. Puc. 1).

Paccmorpum nupamuny
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Puc. 1. [Tupamua 0ABC

ox OH MM
[TpoBenem och , COBITQJIAIOIIYIO C JIY4OM . PaccmoTpuM mpou3BONBHYIO TOUKY =~ Ha
. A B, C
3TOM Ocu BHYTpHU nupamujbl. Uepes3 3Ty TOUKy mpoBeeM cedyeHue 2171
I3
V= S(x)dx
Hame ocu. [lomMmHUM, 9TO I“ () , TIe 5(x) —

S{x}

, IEPIEHANKYISIPHOE

A48, €y

IUIOIIAb CEYEHUS (cm. Puc. 2).

Bripazum, uemy paBHO

()¢ A{B,C,
Puc. 2. IlpoBenenHsie och Y MIEPICHINKYJISIPHOE OCH CEUEHUE

3 AA,B,C,~AABC, A,B,C, ABC
aMETHUM, 4YTO . U3 TOro, 4TO INNIOCKOCTH n TNCPHICHAUKYIISAPHBI

0X A,C, | AC B,C, | BC _A,B, |l AB
ocnu , CJICAYCT, UTO IJIOCKOCTHU MMapaJuICIbHbI, a@ 3HAYHT, . u .

T AA,0C,~AAOC AB,0C,~ABOC AA,0B,~AAOB
orga Imojy4acrtcs, 4To N u

4,6, _ 06 _BC _ 4B _

yro “A¢ v BC AF (o TpeTbeMy mpu3HaKy noaoous) (cM. Puc. 3).

, OTKyHda CJICAYCT,
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Puc. 3. Ilono6HBIE TPEYTOJIBHUKH

Haiinem, yemy paBeH ko3 duuueHT nogoous k.

AAHO AA MO k
Paccmotpum u . O momoOHBl ¢ TeM ke Kod(h(dUIUEHTOM ~, T.
0c _ 04 _ 1 o4, _ oM _ o
oc o4 04 oH OH = h, MH = x
K. , A 3HauuT, . W3 ycnoBus U MYyCTh ,
oM _h= _ o
OM =h—x o n
Toraa . [Tonmygaem, yto .
S3deByCy = k2 slx) _ (h-x)? 5{: } S
S)ABC s o oM T T
Y4auTbeIBas, 4ToO , Toy4aeM ;
OxoOHYATENLHO,

R R S(h—x)* R (x—R)® (x—nr)% |h 5-RrE Sh
v =-ru S(x)dx =J::| w4x ZSIEI  dx—h) =55 0 =ﬂ_(_3h=) )

V==-5-h
Wrak, MBI f0Ka3ad, 9TO 00bEM TPEYTOJIHHOM MUPAMUTBI 3 .

Ocranoce BbIBeCTH (HOpMyTy M TNPOU3BOIBHOM NUpaMUAbl. DTO JelaeTcs MpocTo:
pazbuBaeM POU3BOJIBHYIO MTUPAMHIY Ha TpeyroibHbie (cM. Puc. 4).

S

Puc. 4. Pa3Ouenne npon3BOIbHON MHUPAMHJIBI HA TPEYTOJIbHBIE

Torna
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v - Vi'rp'““r" + VE TR.IEHp. = M{_M = h- {Siﬂf_'[-l. + SEEEH.] = ih 'S

EIpTH 3 1 3 PP

I/ITaK, OKOHYATCJIbHO, TCOPEMA, KOTOPYIKO MbI OOKAa3aJIH: 00BeM nmupaMuabl paBEH TPCTU

1
V==5-h
MPOM3BEACHNUS TUIONIAIN €€ OCHOBAHHS U BBICOTHI 3 .

B kauecTBe cneicTBUS MOKHO J10Ka3aTh M (OPMYIY Ui BBIYMCICHUS 0O0beMa yCedeHHOU

V}rc.nnp. = %JI’(SI + R 5152 + 52) h

nupamuasl  (cm.  Puc.  10): TI€  — BbBICOTA YCEUECHHOM

5 5 .
MUpaMUIbl, a 1 U ~ 2 — [IoI@aau €€ OCHOBAHUM.

S

1
————

Puc. 10. Yceuennas nupamuga

Jloka3zatenbcTBo (0€3 nHTerpaa)

1
I’T:mp. ==5'h
JlokaxeM, 4To 3 . Kak u B mepBoM /10Ka3aTeNbCTBE, Mbl JOKA)EM (OPMYITy JUIS

TPEYroJbHON MUPaMUJIbI, @ KaK OHA 00001IaeTcs 10 MPOU3BOIBHOM, BB YK€ 3HAETE.

[TycTh SABC _ TpEyroJibHas MUpamMuaa, S_ BEpIINHA, AABC _ ocHoBaHmue (cMm. Puc. 5).

S

B

Puc. 5. SABC _ TpeyroyibHasi nupamuia

JloToTHUM 3Ty MUPaMHUTy 10 TIPU3MBI C TEM K€ OCHOBAaHHWEM U BBICOTOM (cM. Puc. 6).
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Puc. 6. Ilpu3ma ABCSB Gy

SABC SBCB,  SCC,B

OTta mpu3Ma cocTaBieHa U3 TPEeX MUPaMU/: TaHHON ! (cm. Puc. 7).

Puc. 7. IlpusMa u3 Tpex nupamus

ABCS BCSE,
PaccMoTpuM  HMCXOAHYIO NHpamMHIy U NHUpPaMUIY . 3amMeTuM, YTO Yy
mux 8458 = AB,BS (KaK TpeyroJpHUKH, 00pa30BaBIIMECS MPHU MPOBEIECHUH JUArOHAIN 5B,
napasuiesorpaMme MBlB). BbICOTBI, mNpOBENEHHBIE W3 TOYKHU Cia KOKAYI0 M3 O3TUX

h

. =h
MJIOCKOCTEH, COBIAAIOT = 1 2 (cm. Puc. 8).




Puc. 8. BricoTa, npoBeeHHas K MIOCKOCTH ASE B

n OCHOBAaHU1, TO PpaBHBI u

ABCS EBCSEB,
u paBHBI ~ BBICOTHI

Paz 'y nwmpamupg
(cmemyeT u3 paBeHCTBA 00HEMOB PABHOBEIIMKUX TE).

00bEeMEI Vapes = VBL’.’SB',_
5CC,B, S5CBE ¥V =

AHAJIOTHYHO €CJIM  PACCMOTPETH MUPAMUJIBI 1¥1y 1 qo “CCE TSCEBs g

B,.C

1B

ACC,B, = AB,BC
K. (Kak TpeyroJbHUKH, 00pa30BaBIIKMeECs MPU MPOBEICHUU JTUAroHaIN
BB,C,C s
napauiesiorpaMme ). BBICOTBI, TIpOBeJCHHBIE W3 TOYKH = Ha KAXKIYID M3 OTUX
h, = h, .
(cm. Puc. 9). To ecTp miomaayn OCHOBAaHUM U BBICOTHI PABHBI.

IJIOCKOCTEH, COBITAAar0OT

+C.

A
B
BB,C,C
Puc. 9. Bricora, npoBeneHHas K MIOCKOCTH
[Momyuwnnw, 4yTO BCE TpHU MTUPAMUIBI AMEIOT OJNH it TOT Ke
¥ =W =V V. =V + W +V =3V =5h
o6neM | SCCiBa SCEE, ABCS 1o ecTh TP 5CC, B, SCEE, ABCS ABCS ’
_ Sh
Vapcs = r
OTKyJa . Teopema nokasana.
O0beM yceueHHOI MUPaMu/IbI
5.5,

9

AIBICIAEBECE
OCHOBAaHHUS MMEIOT TLIOMIAIN

Urak, mycTh y yC€YEHHOW MUPaAMU]IbI
o
— BepLINHA

BbICOTA — . JIOCTpOUM 3Ty yCEUEHHYIO MUPaMUAY A0 OOBIYHOM mupamusl. I1ycTs
JI"fl MZ
U~ 2 COOTBETCTBEHHO.

nupaMuipl. OnycTUM BBICOTY, OHA IEPECEUET OCHOBAHMSI B TOUYKaX

[TycTh OM; =x (cm. Puc. 11).
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Puc. 11. UnmrocTpanus K ycioBUIO

o |H'-".|

k=
AA,B,C;~AA,B,C

3amMeTuM, 4TO 1”2y xodpummentT nomxodus * (000CHOBBIBATIOCH

paHHee).

Torna oueBnaHO, YTO 00BEM YCEUYEHHOW NMUPAMUIBI PABEH Pa3HOCTU OOBEMOB OONBIION
IUpaMUbl U MAJIOH, TO €CTh:

1 1
V=Voa.5c, ~Voanc = 351(xth)—25;-x
- x
Ocranoch HaTH

AA,B,C;~AA,B,C A M,
M3 Toro, uro 171 27275 nonywaem  * *(B cmaoy TOr0 4YTO OTO

COOTBETCTBYIOIINE OTPE3KH MOJOOHBIX (PUTYP, YbH IJIOMIAAN HaM U3BECTHBI).

OM, _h+x _ |5,
. ~ oM 5,
C npyroii CTOpOHEI, AOM,A,~AOM, 44 (ObLIO BBIBEZICHO paHee), Torua - : :
F h I|S_
g x = _"f 5_
3Ha4wur, (h+x)ySz = xS ; VTR

OxoHYATEIRHO,

3( 1£_35%J_) 3 f /s, JCNER EV'E):%&(51+ 5,5, +5,)

B cHITy (hOpMYJIBI Pa3HOCTH KyOOB. UTO 1 TpeOOBaIOCh 10Ka3aTh.
Mpumep 1

3aKpenuM BhIBEACHHYIO (hopMyily o0bemMa MUpaMUAbl IPUMEPOM.

V . o 5ABC AB =6 AS=4
YeMy paBeH 00beM  NPAaBUIBHON TPEYroJbHOW MHPAMHUJIBI , €CIIu , ?

(C™m. Puc. 12.)
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6

Puc. 12. UnmrocTparus K 3agaye

Pewenue. Kax MbI 3HaeM, 3

IlockonbKy B  OCHOBAaHHMM JIKHUT IPAaBWIBHBIM  TpeyrosbHUK (cM. Puc. 13),

@I 3T
TOS_ s 4 _9@.

(=

Puc. 13. [IpaBuiibHBIN TPEYrOJBHUK B OCHOBAHUH

54=4

. 50 ASOA
Haiinem BbICOTY U3 IIPSAMOYIOJIBLHOIO TPEYrOJbHUKA . I'mnorenysa , a
a3 &3
04 5 5 =L 04A=22=243
KaTeT — paIII/ch OIIMCAHHOHU OKPY)KHOCTI/I, KOTOpLII/I paBeH 3 , TO €CTh 3 (CM.

Puc. 14).
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ASOA

Puc. 14. Ctoponsl

— 2 _pAl — 15—
Otcroma no Teopeme Iludaropa 50 = V5A? — 047 =V16—12= 2. A 3HAYHUT, 00BEM

paBeH

V:;gu’i-z:ﬁﬁ

Orser: 6“'@.
O0beM KOHYCA M YCEUEeHHOI0 KOHYCa
V=2nR*h=1sh R
Teopema. OObem konyca (cMm. Puc. 15) pasen 3 ¥, rme” — pamuyc

h
OCHOBAHMA KOHYCA, — €I'0 BBICOTA.

Puc. 15. Konyc

®opmyna ans BeMHCICHHS 00BeMa KOHYyca B TOYHOCTH COBIAJAcT C AaHAJOTHYHOU
dbopmMynoit UIsT MUpaMHIBl, TaK KaK KOHYC — 3TO, MO CYTH, U €CTh MHpPaMUIa, TOJIHKO B
OCHOBAHUH JIGKUT «OECKOHEYHOYTOIBHUK» — OKPYKHOCTH (cM. Puc. 16).
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Puc. 16. MHOTOYyroJIbHUK, CTPEMSIIUICS K OKPYKHOCTH

Ecnu nmoncraButh B Qopmyiny oObema HMUpaMUIbl IUIOIIAAL OCHOBAHMS KOHYCA, TO €CTh

_1 Z
V==-wR"h
TJIOMIAIh KpyTra, TO Mbl U IPUXOIUM K popmyiie 3 .

JlokaspiBaercss ke (Qopmyna ans  KOHyca aOCOJNIOTHO — aHAJOTHYHO  IMHPAMHUJIE.
PaccmarpuBaercst Takast )e OCh, OTMEYAETCSl TOYHO TAaKOE K€ MOoJ00He, a Jayblie OepeTcs TOT
ke camblil mHTEerpai (cm. Puc. 17).

Puc. 17. Unmoctparus yist 10Ka3aTenbCTBa (hOPMYJIBI

AHAJIOTUYHBIM ~ BBITJISIIAT W CHIEACTBHE TPO  yceueHHbIH kKoHyc (cm.  Puc.
1 1 2 2
Vyew = 3h(Sy + /5.5, +5,) = -mh(R} + RyR, + R]).
18): JlokazaTenbCcTBO a0COJIIOTHO
AHAJIOTUYHO TOMY, UTO 6BI.]IO MMPUBCACHO JI ycequHOﬁ MnmUupaMubl.

Puc. 18. Yceuennas nupamuia
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IIpakTuuyeckas padora Ne 66. «Pemenne 3agau ¢ npuMeHeHueM GopMya oobemMa Ten»
3ananue 1.

JlnameTp ocHOBaHMS KOHyca paBeH 12, a miuHa obpasyromeii — 10. Haiinure o0bem KoHyca.

A%
B oTBeTe 3anuimuTe -

Pewrenne:

V= é mir’h
r=6h=8V=c-m 62 8=96m
Otser: 96.

3ananue 2.

Pebpa mnpsmoyroapHOrO mapamienenunena paBHel 4, 5 w 8. Haiigute o00Bem

napauicienuicaa.

7

V=a-'b:c— popmynac5 knacca
V=4-5-8=160
Otset:160

3amaunue 3.

10 .
Paanyc ocHoBaHMs LMIMH/pA paBeH 4, BeicoTa — . Haliqure 00beM HumHApa.
T
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V = ntréh
10
V=m-4%-— =160
T
OtBeT:160
3amaunue 4.

B ocHOBaHUUM TpeyroabHOM NUPAMUIBI JIEKUT MPSIMOYTOJIbHBIN TPEYrOJbHUK C KaTeTaMu 4

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

3ananue 5.
O0wem konyca paBen 12. IlapamuienbHO OCHOBAHHIO KOHYCa NMPOBEACHO CeueHHe, Aesiee

BBICOTY KOHYyca nomojaM. Haliute 00beM 0TCEUeHHOT0 KOHYCA.

[
P il
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Croco0 1.

o o r h
JIunetinpie pazMepsl 00JIBIIOTO KOHYCa I' U h. JInHeHbIe pa3Mepbl MAJICHBKOTO KOHYCa Sh5

2
Zmr? =12 ZnZ.
3 3 4
[Ipeobpazyem:
nr? = 36 Lr? =V,

IloxcraBum:

1 36 =V
24 oo

V,=15

OtBeT:1,5 - cnoXHO
Cmocob 2.

[Tonckaska:

[Tpu n3MeHeHnU BCceX JMHEWHBIX pa3MepoB Tena B k pas, 00beM 3TOro Teja W3MEHseTCs B
k3 pas.

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

OtBeT:1,5

JlaHHBIN IpUEM peleHus 3a1a4 He TpeOyeT 3HaHus Gpopmyiibl 00beMa KOHyca.

3ananue 6.

Konnueckas BopoHKa 00beMOM 16 JTUTPOB MOJHOCTHIO 3aMOJIHEHA KUIKOCThIO. VI3 BOpOHKH
BBIYEPIIATIN YaCTh KMIKOCTH, IIPU ITOM €€ YPOBEHb CHU3MJICA 1O MOJOBUHBI BBICOTHI BOPOHKH.

CKOJIBKO JINTPOB KUAKOCTU Bbluepnann?

_le_
=5 =

Haiinem CKOJIBKO JIMTPOB KUAKOCTH BbIUEPIIAIIN:

108



16-2=14
OtBert: 14

3amanue 7.

1 o
B COCy B BUJC KOHYCA HAJIUTA KUJIKOCTb 10 Z BBICOTEI. OOBEM HATUTON KUJIKOCTU paBCH

5. CKOJBKO JKUIKOCTH HYKHO JIOJUTh, YTOOBI HATIOTHUTH COCYJ] IOBEPXY?

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

Hatizem cKoJIbKO KHIKOCTH HY)KHO JIOJIMTh, YTOOBI HATIOJHUTH COCY/T JIOBEPXY:
320-5=315
OtBet:315

3amanue 8.
O0BvéM mpsiMoyrompHOro mapamienenunena paseH 108. Uemy Oyner paBeH 00bEM

napaienenuena, eciiv Kax10e ero pedpo yMeHbIIUTh B TP pa3a?

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

O06bém mwmmHapa paBeH 30. UemMy paBeH 00bEéM KOHyca C TakKMM JK€ OCHOBAaHHEM H
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BEICOTOH?

Tloxcka3zka:

1
Ecnun munmuaap 1 KoHyC UMErOT 00111ee OCHOBaHUE M BBICOTY, TO V) = EVu
1
Vi = 3 30 =10
Otser:10

3amanue 10.
O0BéM koHyca paBeH 25. Uemy paBeH 00BEM HUIMHIPA C TaKUM XK€ OCHOBAaHUEM U

BBICOTOM?

OtBeT:75

IIpakTnyeckas padora Ne67. KomOuHaImsi MHOTOTPaHHUKOB U TeJl BPaIIEHUS.

1. Panmycsl ocHOBaHUI yce4eHHOIro KoHyca 3 M u 6 M, BeicoTa 4 M. Haligure
00pa3yromyIo.

2. Jlmametp mapa 25 cm. Ha ero noBepxHocTu AaHbl TOYKA A U OKPYXHOCTb, BCE TOUKU
KOTOpOH ynaneHsl (1o npsimoil) oT A Ha 15 cm. Haitaute paguyc 3Toi OKpY>KHOCTH.

3. Beicora uununapa 6 cM, paauyc ocHoBaHus 5 cM. HaliiuTte miomans ceueHus,
IIPOBECHHOTO MapaJuIeIbHO OCH LIMJIMHPA HA PACCTOSHUU 4 CM OT Hee.

4. BeicoTa nunuHapa 8 AM, paanyc oCHOBaHUA 5 aM. [{unuHap nmepeceyeH mIoCKOCThIO Tak,
YTO B CEUECHMH IOTy4Ynics KBaapar. Haliqure paccTossHUE OT 3TOr0 CeYeHus 0 OCH.
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5. Bsicora nmnunapa 2 M. Paguyc ocHoBaHust 7 M. B 3TOT uIMHIp HAKJIOHHO BIUCAH
KBaJparT TaK, YTO BCE BEPIIMHBI €T0 JIEKAT Ha OKPYKHOCTAX OCHOBaHUU. Haiinure
CTOpPOHY KBaJparta.

6. Pamgmyc ocHoBaHus KoHyca 3 M, BbicoTa 4 M. HaiinuTte obpasyromnryto L

7. Obpa3yrormias koHyca | HakJIOHeHa K TOCKOCTH OCHOBaHUs o yriiom 30°. Haiinure
BBICOTY.

8. IlpaBunbHas n-yroiapHas Mpu3Ma BIHcaHa B map paauyca R. Pebpo ocHoBaHMs MpU3MBbI
paBHO a. Haiinure BbicoTy pu3Msl npu: 1) n = 3;

2)n=4;3)n=06.

IIpakTnyeckas padora Ne68 «IIpocreiiire 3a1a4uu B KOOPAMHATAX»

3amanue 1.
CocraButh ypaBHeHHUe cepbl paguyca R = 5 ¢ meHTpoM B Hauaie KOOpAUHAT.
3ananue 2.

Hanmcate ypaBHenue chepsl ¢ nentpom B Touke C (2; —3; 5) u pagumycoM, paBHBIM O.

3amanue 3.

Haiitu nientp u paguyc chepst (x + 4)* + (y — 3)*+ z* =100.
3aganue 4

. Jlokaszarb, 4TO ypaBHEHUE x>+ y2 +z —2x+ 4y—6z+ 5 = 0 gBugercs ypaBHEHHUEM

ctepsl.

3amanue 5

Hanumre ypaBHeHue npsiMoit npoxosiieit uepes e nanubie Touku C(2;5) u D(5;2)

IIpakTuyeckas padora Ne69. «Pemienue 3a1a4 ¢ TOMOIIBIO KOOPJIUHAT

3amanue 1
Ha ocu Ox HaiiTi TOUKy, paBHOyAQJIeHHYIO OT Touek A(2;—4;5) u B(—3;2;7).
3ananue 2
Haiitu xocunyc yria mexny Bekropamu AB u AC.
A=(—4;4;4), B=(3;1;0), C=(—1;0;6).
3amanue 3
Komrmmanapusr 11 BekTOpa a,b, ca, b,c?
a=(—3;2;1),b=(3;1;2),c=(3;—1:4)
3amanue 4

3amaHbl 1Ba BeKTOpa B mpocTpaHcTBe. Haiftu: a) ux cymmy; 6) uX pa3HOCTh; KOCHHYC yTiia

MEXIy HUMH; B) BX BeKTopHOE niponsBeaeHue. a=(0;1;1),b=(—2;0;1).

3aganue 5

Haiitu panr u 6a3uc cucTeMbl BEKTOPOB, IIEPEUTH K HOBOMY 0a3ucy. 3amucarh pas3yiosKeHUs

BEKTOPOB IO HAMJICHHBIM Oa3ucaM.
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3amanue 6
KommianapHsl 11 BekTopa?
a =(=3;2;1),b =(3;1,2),c =(3;-1;4).

IIpakTnyeckas padora Ne70 «IloBTopeHHEe N3y4EHHOTO»
1. Haiitu yroa Mexay BEKTOpaMHu.

2. Haiinure yron ACB B tpeyronsauke ABC.
3. Haiitu yrusl, cocTaBisieMble BEKTOPOM C KOOPIUHATHBIMU OCSIMH.

Bapwuanr 1.

1.2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.u B(9; -1;4).

Bapuanr 2.

1. 2. A(6;-1;2); B(8;-2;4) u C(-3;9;0).
3. u B(-2;3;5).

Bapuanr 3.

1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3.u B (-8; -2;3).

Bapuanr 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. u B(5:9;2).

BapwuanT 9.

1. 2. A(0;1;2); B(-2; 0;-1) u C(-3;-2;5).

3. u B(-3;5;8).
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Bapuant 10.

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

3. u B(1;6;0).

BapwuanT 11.

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

3.1 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).

IIpakTnueckas padora Ne71 «IloBTOpeHNE N3YUYEHHOTO»

1 BapuaHT
3aganue Ne 1
Ha BC

ABCJI

CTOpOHE
napajuienaorpamma
B3aTa Touka K Tak, 9ro

BK KC =1 : 4.
Beipasute Bektopel AC, BK,
CK, AK, K] uepe3 AB =p u
AJl = k. Beipazute AS, eciu
Touka S — cepenuna KJ/I.

3amanue No 2

B paBHOOEAPEHHOMN
Tpaneuuu OCTPbIE yIiIbl PABHBI
450, MEHBIIIEE  OCHOBAHME
paBHO 5 cM, a paccTosiHue
MEX]y OCHOBaHUSIMU 4 CM.

Haiinnre Oosblliee OCHOBaHUE

U CPEIHIOIO JIMHUIO TpaIECLUN.

2 BapHaHT

3ananue Ne 1

Ha cropone HK pomba
MHKC B3sta Touka E Tak,
4TO

KE : HE=1 : 6. Bripazure
Bektopel CH, KE, HE, CE,
EM uepes CK=pu CM =q.
Bripazute CJI, ecnu Touka /]
— cepequna ME.

3ananue No 2

B paBHOOEAPEHHOU
Tpameuuu  OCTpble  YIJIbl
paBubl 60°, Gonbinas cTOpoHa
paaa 10 cM, a Oonbliee
ocHoBaHue 15 cm. Hailigute
MEHbIIIee OCHOBaHUE U

CPCAHIOIO JIMHUIO TpallCunuun

3 BapuaHT

3amganue Ne 1

B rapajienorpaMme
ABCJl Ttouka K — cepenuna
AB, Touka P - cepenuna BC.
Beipasute Bextopel AC, B/,
AK, CP, CO, AP wuepe3
BekTOpel AB = a, AJl =B.

3amanue Ne 2

B C
1
A K Ji|
ABCJ1 — Tpareunus,
BC| AL

CI = 6 cm, yron /I paBeH
30°,

BC=4cwm.

Haiinure CPEIHION0

JIMHUIO Tparcuu.

IIpoBepka BBINOJHEHUS] CAMOCTOAATEJbLHOH PadoOTHI.

CamocrosarenbHas paboTa

HaIpaBJieHa Ha CaMOCTOSATEIbHOE OCBOECHHUE M 3aKpeIIEHUE pe3yIbTaToB 00yUeHH .

CamMocTosTenpHast

IoAT0OTOBKA

00yJarmuxcs

113

1o

JUCHUITIINHE npeamnojgaract




CJIeAYIOIIHNE BUABI U (DOPMBI paOOTHI:
e (Cucremarnueckas mpopadOTKa KOHCTIEKTOB 3aHATUH, YI€OHOH U CTIEIIMAIBHONW TEXHUYECKON
JTUTEPATYPHIL.
e (CaMocTrosTeNbHOE H3y4YEHHWE MaTepuajia M KOHCICKTHPOBAHUE JIEKIIMH IO Y4eOHOW U
CIIelIMaIbHOM TEXHUYECKOU JINTEpaType.
Chnmcox 3a1a4 VIl CAMOCTOSAITEJILHOTO PeLIeHH s
1. BBIACHUTD, KAKMM YUCIIOM (palliOHAIBHBIM WM UPPALMOHAIIBHBIM) SBIISIETCS YHCIOBOE
snavenue eipaxenns: 1) (V8 —3)(3 +2v2);  2) (V27 -2)(2-3V3); 3) (V50 +
W22
2. Haiiti abcomoTHYIO MOrpenHoCTh npuoamkenus 0,55 yucna 5/8

3. 3anummTe YKMCIIO B CTAaHAAPTHOM BHJIC. Y KQKHUTE €0 MPSIOK U OKPYTIIMTE MAHTUCCY 10
TBICAYHBIX. 1) 735274; 2) 32465103; 3) 6,0054;

5 1 5 1
y I S T el I
4. Haiimure 3Hauenne Bepaxenns: (2° -3 —3'-2 3)\/6

5. DBemuucnure: 0,216

0,097 -0,027°
6. Bouucoure: 2°-27 + 273-2? +1,25.

1

7. Haiinnre 3Ha4eHNE BHIPAKEHUS: (X—J npu x = 0,0625

X
\/; 3 x—l

8. Pemmtb ypaBHeHUS: 1) (x - 2)x +3)=0; 2) (x—l x+4=0;

9. Haiinure xopeHb ypaBHeHHS: 1) (i)"‘3 = 64; 2) (%)’“3 =49,

10. C xako# mpOIEHTHON CTaBKOW HEOOXOIUMO BIOKHUTH JIEHBI'H B OAHK, €CJIM uepe3 2 roaa

BKJIQIUHK XoueT nonyduts 120000 pyOueii mpu nepBorayansHoM B3Hoce 100000 pyOeii?
11. BBIYMCINTE, MCTIONB3YS ONpENENEeHHE U CBOMCTBA TorapumoB; 5108516 — 111081112

12. Pemmte ypaBHEHHE: log(sz —Tx +6)—10g(x —2) =log x

13. Haiinure 3Hauenne Bepaxenus 1) 3tg45° — /3ctg60° + 4sin30°
14. JJoxasaTb ToxaecTBo cos*a — sin*a = cos?a — sina

5 3 1
cosa=— Lcg<2r cos f=—— 7r<a<7ﬁ

15. BBIMUCIUTE cos( o + f) , €CIH 13 y , u
16. TIpeoOpa3oBaTh B MPOU3BEICHUE sin 18 ° + sin 20 °

/4 /4
17. YHpocTuTh BBIpaKeHHE CO{E - aj +cos(@ +§)

18. Boraucmuts 1)COS 1 S+sin210+ tg426; 2) sin 136” —cos 116” + ctg 127[ .

19. PemmTh ypaBHEHHE, pa3I0KUB HA MHOKUTEIHU €0 JIEBYIO YacTh sin x —sin 3x = 0

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

21. Beruuciure 2 aI'CSil{— %J + arctg(— 1) + arccos%

x)_~2

22. PemmuTh ypaBHEHUE Sin LA [ el
10 2 2

o x 1
23. Haiitu Bce pelieHusl ypaBHEHUS Ha 33JaHHOM OTPE3KE COS 3" [— 67r;67r]
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24. Haiitu obnacTh orpeesneHus 1 001acTh 3HaUCHUH Kaxa0i u3 GpyHkmii 1)

y:ZCO{X—gj; 2) p=2+

25. HaiiguTe TOYKM MaKCUMyMa U MUHUMYMa (DYHKITUU €€ MaKCUMYMBI 1 MUHUMYMBI
y=-x"+6x-38
26. BEBIICHUTH, SABISECTCS U, YETHOM, HEUETHOHN MIIM HE SIBIISCTCA HU YETHOM, HM HEUYETHOMN

X —

x o
pyHKIMS: 1)y=x3—5+smx;2) y = x®+cos 3xs

27. CKOJBKO pa3IUYHbIX JBYX3HAYHBIX YHUCEN C Pa3HBIMU LHU(paMU MOXKHO COCTaBUTb,
ucnonb3ys mudpel: 1) 1 u5;2)0u 6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?

28. AaMUHHCTpaIUs ropoja pemnia nepeuMeHoBarth 3 ynuibl. K Be16opy Obutn
npeIoxKeHbl 7 Ha3BaHUH. CKOMBKUMHE CIIOCOOAMH MOTYT OBITh IIEPEUMEHOBAHBI 3TH 3 YIIUIIBI?

29. CKOJBKUMH CIIOCOOAMH MOYKHO Pa3MECTUTh 6 pa3IMYHBIX aBTOMOOWIICH B CEMH
OJIHOMECTHBIX OOKcax?

30. B marasus noctynuio 30 X0JIOAMIBHUKOB, TISATh U3 KOTOPHIX UMEIOT 3aBOJCKON Ae(eKT.
CrnyuyaitHeiM 00pa30M BBIOUPAIOT OAMH XOJOIMIBHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OyJeT
0e3 nedekra?

31. KakoBa BepOsITHOCTb TOTO, YTO B YETHIPEX CIAHHBIX KapTax OyAeT OJHH Ty3 U OJIUH
KOpOJIb?

32. Haiitu: a) MaTeMaTH4eCcKoOe OKUJaHue, 0) TUCTIEPCHUIO, B) CpeHEE KBAAPATHIECKOE
OTKJIOHEHHE TUCKPETHOU CIy4ailHOM BEIMUYMHBI X MO0 U3BECTHOMY 3aKOHY €€ paclpeiesieHus,
3alaHHOMY TaOJIUYHO:

X 8 4 6 5

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

33. Cymma GeckoHeuHO yObIBaroIeil reoMmeTpudeckoit mporpeccun pasua 150. Haiitu by,
ecmm q=1/3

34. BbeuucauTh npousBoanyro Gynkmuu (12 — 7x)3 - (x3 — 2x)*

35. C noMoIbio IpOU3BOIHON HAMIUTE MPOMEKYTKH BO3pACTAaHHs U yOBIBAaHUS
dyrkmun: f(x) =x* — 8x* + 3.

36. CocTaBbTe ypaBHEHHE KacaTeNbHOM K TpaguKy GYHKIMH ¥ = X° + X B TOUKE C
abcuuccont x0 = 1.

37. Haiitu momaap GUrypsl, orpaHUYeHHON rpaduKkoM (QYHKIIHMH y=COsX, 0cbio OX u
HPSAMBIMH X = —EI/IX =T

2x+3 2
38. Haiinure nepBooOpa3Hyro f (X) =5¢"" +4x

39. Pemmuts ypasHenue x* — 5x3 +8x2 —5x+1 =10
3y+1 _ 2X — 5’
£ —6%3Y+2=0.
41. Pemmre ypaBHeHne:V2x —x2 + 8+ Vx2 —4x =vV—-x—2+1
Vx

x2-8x+7 = x%2-8x+7
43. MN3o0pasuTte pacCTOSTHUE U YTOJI MKy CKPEIIUBAIONUMHUCS THArOHAIISIMHU

napajenbHbIX TpaHeit Kyoa.
44. B xyoe ABCDA B,C D, naiitu yron mexay npsmeivu A;D u D(E |, rae E - cepenuna
pebpa CC,

40. Pemuth cucTEMY ypaBHEHUH {

42. PellUTb HepaBEHCTBO

45. Jlana mpsiMasi 1 ABE TOYKH A U B, pacrnosokeHHbIe IO OJIHY CTOPOHY OT He€. Haliqute Ha

npsaMoii Takyro Touky C, yToObI TpeyronbHuK ABC nMen HauMeHbIIHiA IepuMeTp.
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46. Haitnute 00beM MIIMHIPA C BBICOTOU, pABHOM 5 CM, €CITH TMAaroHalb OCEBOTO CEUSHUS
MUAJTUHIPA 00pa3yeT ¢ MIIOCKOCThI0 OCHOBAHUS yrou 45 rpaaycos.

47. Ilnomane cedyeHus mapa IIOCKOCThIO, IPOBEAEHHOM Uepe3 KOHEll JuaMeTpa Mo yIJIoM
60° x HEMY, paBHa 75Icem?. Haiiure moomans MOBEPXHOCTH IIapa.

48. HaiiguTe quaMerp mapa, oGbeM KOTOPOTo paBeH 367 cm’.

49. CtopoHbI TpeyrojibHUKa paBHbI 12cM 1 9 cM, a yron Mexay HUMU 30°. HaiiTu omanp
TpPEYroJIbHUKA

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

IIpoBepka BBINOJHEHUS] KOHTPOJAbHBIX padoT. KoHTposbHas paboTa MpOBOAMUTCS C
IENIBI0 Pe3yJbTaTOB OOYYEHUS U MOCJIEAYIOIIETO aHajdn3a TUIMHYHBIX OIIMOOK M 3aTpyJHEHUN
oOyJaromuxcsl B KOHIE U3y4eHHUs] TeMbl Wi paszena. CoriacHo KaJleHJapHO-TEMaTHYeCKOMY
IUIaHy AMCUUIUIMHBI TPEyCMOTPEHO NMPOBEJCHNUE CIEAYIOIINX KOHTPOJIBHBIX paboT:
e  KontponsHas padota Nel mo pazaeny «Anredpay
KonTtponsHas padora Ne2 no pazaeny «OCHOBBI TPUTOHOMETPUI
KonTtponsnas padora Ne3 no pazneny «DyHKIMH, X CBOUCTBA U TpapUKU»
KonTtponsHas padora Ne4 no pazneny «KomOuHaTopuka»
KonTtponbHast padota Ne5 o pasneny «251eMeHTHI TEOPUU BEPOATHOCTEH U CTATUCTHKI
KonTtponbHas padota Ne6 o reme «IIpon3BosHas u ee IpUMEHEHUE
KonTtponsHast padora Ne7 o teme «HTErpan u ero mpuMeHeHHE»
KonTtposbnas padota Ne§ o pazneny «YpaBHEHUS U HEPABEHCTBA
e  KontpoasHas padorta Ne9 o pazaeny «IIpsmpie U MIIOCKOCTH B IPOCTPAHCTBEY»
e  KontponsHas padorta Ne 10 mo pazneny «MHOTOTpaHHHUKHU U KPYTJIbIC TEJa
e  KontponsHas padora Ne 11 mo pazneny «KoopauHaThl U BEKTOPBI»

KonTpoabsnas padora Nel

Bapuanm 1
N 41
1. 3anummre yncia B BUAE OECKOHEUHBIX MEPHOAMUYECKHIX APOOELH: 25’30
2. 3amucaTh B BUIe OOBIKHOBEHHOU IpOOH OECKOHEUHYIO AeCATUYHYIO Tpo0k: 1,(7);
-5,3(23).
1
3. Brruucnenue: (%)5
4. Bsuucaure: (23/2)°
5. Borumcimure: V54 - V4
N Vxx
6. IlpencraBbre B BHIIE CTEIICHEH C pallMOHAIBHBIM MTOKA3aTeIeM — -
7. Haiigure 3Ha4eHue BoIpakeHuii Va2 +v16b? + 4b npu a = - 2000, b = - 3000
N STRE 1 5
8. PacmonokuTe 4yuciia B MOpsIKe BO3PACTAHUS 5 ; 5 ;9 3 34; 5

x-16  x%5+4
x+x05+1 " xL5—1

9. VYmnpoctute BeIpakeHUe Y HalAWTE €ro 3HayeHue npu x = 2,25

Bapuanm 2

.. 2 8
1. 3anummre yncia B BUAE OECKOHEUHBIX MEPHOAMUYECKHIX APOOELH: CRET
2. 3amucaTh B BUI€ OOBIKHOBEHHOU IpOOH OECKOHEUHYIO IECATUYHYIO IPO0k: 4,(8);

-2,6(93).
1
3. Beruuciure: 810000+
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Bsranciute: (-3v2)*
4 4
Boruuciure: V144 - 3/9
[IpencraBpre B BU/IE CTENIEHEN C PALlMOHAIBHBIM ITOKA3aTENIEM

X
Haiigure 3HaueHne BeIpakeHuii V9a2+vhb2+3a mpu a = - 100, b =- 2000
3 2 4
1

X%

N 0k

8. Pacmonoxure uncia B mopsake Bozpacraus 2 4; 2; E; 23;23

9. VIPOCTHTE BBIPAKEHIE —— (X043
) P p x—x05+1" x15+1

Bapuanm Ne 1
1. Beraucnurs 10g3 8l
2. BBIUMCIIUTH 10g169 13

3.BeIYUCINTS 10& 1(&9
1g125
g5

5.BBIYUCIHTD 10g6 12—10g6 3+10g6 9

4 BBIYUCIATH

6.Berunciuts 2log, 6 +log, ?%5— log, 35

7. Boruucnutsb 10g3 2—10g3 2. 10g2 6-|-10g3 6
8. BBIUMCIUTE 1g7(10g7 15+10g7 4—10g7 6)

0 3 2 10g0'3 442
9. Beruucinutp '

10 . Pemmmre ypaBHenne  logs(7 —x) = 2.
11. Hailigure 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. HaiimuTe KOpeHb ypaBHEHUS 2log,(3x —5) =log, (15 —x)
Bapuanm Ne2

1.Beraucinuth 10g5125
2.Berauciauth 10g5 5

3.BeIYuCINTS 10g3 10g4 o4
1g256
g4

4 BBIYUCIATH

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

6.Beraucnuth 210g6 2] —10g6 81_210g6 18

7.Beranciuts 2log, 8+ log, f—z— log, 25
lg(log, 25—log; 2+l0g; 8)

8.Berynciurts
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1
1 2+1 —
9.Berunciuts 9 089" 108533

10. Pemmmre ypaBHeHHE loge(—3+x) =1
11.Pemnre ypaBHEHHE loge(x +17) = loge(2x + 7)
12. Pemute ypaBHeHHE log,(3x+ 8) =log,(3—x) +1

13. Pemute ypaBHEHHE log32x —3logzx+2=0
14. Pemnte ypaBHEHME loge(18 — x) = 4logse 2

Bapuanm Ne3

1
1 .Beruncnute log, —
24 16

2.BbrauciauThb loggl 9
3.BeraucinuTh 10g2 10g4 256
1g32
g2

4 BBIYHUCINTH
2

5.Beranciuts log, 5+ log, 25+ log, E

6.BBraucIIuTH logz 10—10g2 5 +10g2 8

7.BbI4uCInTh 210g7 32_1(%7 256—210g7 14
lg2(log, 75—log, 15-+log, 20)

8.Berynciurts

9.Bbruncinth: 41°82° 4+ 9
10. Pemmmre ypaBuenue log,(—5 —x) = 3
11. Pemute ypaBaenue log,,(4x —9) = log;- X

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

Bapuanm Ned

1 .Beraucnuts  log L
25

2.BeIuucinTh 10&21 11

3.Bormennts 10g510g, 2
1g27
g3
5.BbrMucuTh 1% 10+10g5 50—1% 4

6.Ber4ucauTh logz 8—10g2 3-|—10gZ 12

4 BBIYUCIATH

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

8.BerauciuTh 1g4(10g4 35 +10g4 2_10g4 7)

9.BBIUNCIUTD 25logs 3—logys 27

10. Pemute ypaBHEHUE log,(6 —x) =5
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11. HaiiguTte kopeHb ypaBHEHHS log,(x + 3) =log,(3x — 15)
12. Pemmte ypaBHEHUE logs x = —logp (14 — x)

13. Pemnrte ypaBHEHME logeg(x +17) = loge(2x + 7)
14.PemuTe ypaBHEHHE 3 log42x —7logyx+2=0

KonTtpoabHnas pabora Ne2
1 séapuanm

1. a) mepeBeCTH rpaaycChl B pauaHbl: 155 °, 55 °

2r 7w
0) mepeBecTy pauaHbl B TPaIyCh 7 ’E .

2. Haiinure ctg o , ecu sina = T ¥ 0, JIEKHUT BO 2 YETBEPTH.

3. Beruncnure:

@) /3sin 60 " + cos 60 ° sin 30°—1g 45 "ctg 135 ° + ctg 90 ° 5

T . T T
0) cos——\/§51n—+\/§tg—. B) sin(— 19—”)+ 2sinlcosl
6 4 3 6 12 12

4. Pewnte ypaBHEHHE: /2 sin 3x —1 = 0 .
5. Pemnre ypaBHEHME: 2 cos > x —3cos x — 2 = 0
6. YIIpocTUTE BBIPAKEHUE:

(I1-cosa)(1+cosa)

- o # 7, ;
sz(_a) > n,n € z

cos(% + a) —2sin(z - a)
B) 2

sin(ar + 77)

0)cos(a—fp)—2sinasinf

F) sin( 37 +a)+cos( 7 —a)—sin( —a)+ cos( —a).

7. Pemmte ypaBHEHUE: cos 3x cos Sx = sin 3xsin 5x
2 sapuanm

1. a) mepeBecTH rpaaychl B pauaHsel: 175 °, 75 °
2r &
0) mepeBecTH paJraHbl B TPaayCchl — ,— .
9 12
2. Haiitu tg o« , ecnim COSOX = T U 0L JIEXKWUT B 3 YETBEPTH.
3. Beruucnure:
@) sin 30 ° + /6 cos 45 ° sin 60 O — 1g 30 *ctg 150 ° + ctg 45 °;

6) cos T2 sm%’f NI, 4sirf 126 —2c0600 ++212660.

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

5. Pemnrte ypaBHEHUE: 2 sin *> x — 3sin x — 2 = 0
6. YIIpoCcTUTE BBIPAKEHUE:

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

- , & £ TN,NE Z,
s o

6) sin( 27 +a)+cos( 7 + a) +sin( —a) + cos( —a).
g)cos( a — B)—cos( a + fB);
119



sin(—a) + cos(r + @)

2)

1+2 cos(% —a)cos(—)

. . 1
7. Pemmte ypaBHEHHE: sin 6.x cos x + cos 6xsin x = 5

3 eapuanm

1. a) mepeBecTH TPaayChl B paJHaHbL: 195 °, 95 °;

3z 2x
0) rmepeBecTH paJraHbl B TPayChl ERETE

2. Hanigure ctg o , ecamn sina = T U 0l JIEKUT BO 2 YETBEPTH.

3. Briuucnure:

a) V2si8 —co8 0 sir6( +cretS1gl 38 —1l;

257 T T
6) sin = 7 7 B) co§ ———— |-2sin—cos— .
) sin 3 +/2 cos 1 VBetg . B) { 3 j 12°%577

4. Pemnte ypaBHeHUe: 2sin 3x —1=0.

2
5. Pemute ypaBHEHHE: 2Agx—3tgx-2=0,
6. YIpocTUTE BBIPAKEHUE:
2) (I-sina)(1+sina)

s
, A #*—+7mM,NE z;
cos o 2

6) sin( 7 + @)+ cos( 27 +a)—sin( —a) — cos( —a).

g)sin(l a + B) +sin( @ — B);

sin(%[ +a)+sin(2r + )

2cos(a)sin(-a) +1
7. Pemmte ypaBHEHUE: sin 2x cos x + cos 2xsin x = 1

4 sapuanm

1. a) mepeBecTH rpaaycChl B paAHaHbL: 145 °, 15 °;
T

S
0) mepeBecTH paJraHbl B TPayChl 5T
2. Haiitn tg o« , ecniu COSQ = T U 0L JIEXKUT B 3 UETBEPTH.

3. Briuucnure:

@) cos 60 ° — /6 cos 30 ° sin 45 ° +ctg 30 “1g 150 © — 1g 45 °;

) sin ™+ 2 cos 2 freig ) 251870 +/1260570 ~1g°60.
4. Pemnte ypaBHeHUeE: 2cos 3x —1=0.

5. Pemute ypaBHEHHE: 2 té x—3ctgx-2=0

6. YIIpocTUTE BBIPAKEHUE:
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(1-sine)(l+sina) P
s a# E +7m,n € z.

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

cos’ x—sin’ x
B) . <
sin2x

r) sin(o—f)—sin(o+f)

7. Pemnre YPaBHCHUC! sin 3xcos 5x —cos 3xsin 5x = 0,5

KonTtpoabnas pabora Ne3
Bapuanm 1

1. ITo rpadmky PpyHKITHHM OTBETHTE HA BOTIPOCHI:
1) KaxoBbI mpoMeKyTKH BO3pacTaHUs (PYHKITHH?
2) KakoBbl mpoMeXyTKH yOBIBaHUS (DYHKINHN?
3) HazoBuTe TOUkM MakcuMyMma u MUHMMYyMa ¢GyHKuuu. Kakue 3HadeHus npuHUMaeT QyHKIMSA B 3THX
TOuKax?
4) KakoBsl HanOonblIee M HANMEHBIIee 3HAYeHUs 3TUX QYHKUIMI Ha oTpeske [-2; 2]?
5) B kakux Toukax QyHKIHS HE SBISIETCS HENPEPHIBHOM M KAKOBBI 3HAYCHHST (PYHKIUH B 3TUX TOUKaX?
6) Ha xakux mpomexxyTkax (GyHKIIHS HEeIIpephIBHA?
7) ®ynkums, 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. JIoKa)XuTe 9YeTHOCTh (HEYETHOCTh) QyHKIHU: a) V =X —3x ; 0) y=ﬁ.

3
3. Uccnenyiite GyHKIMIO U HOCTpoiiTe ee rpadux )V =(x —2) -1

4. Haiinure o0macTs onpeneneHus GyHKuun: y =———.
cos™ x
5. Haiimure obnacTh 3Ha4eHUH QYHKIMU: y = 2 cos x fgx -

y y N 1Y
6. B 01HOI1 cHCTeMe KOOPIMHAT CXEMATUIECKH TIOCTpoiiTe rpadukn Gpynkuuit ¥y =1og, x u y = (Z
4

2-3x
1
7. Pemuth ypaBHEHHE: a) [gj =25, 0) 4" +2*-20=0.

Bapuanm 2
1. o rpaduky GyHKIMH OTBETHTE Ha BOMPOCHI:
1) KaxoBbI mpoMeXyTKH BO3pacTaHUus (PyHKITHH?
2) KakoBbl mpoMeXyTKH yOBIBaHUS (DYHKINHN?
3) HazoBute TOuKM MakcuMyMa W MUHUMyMa (yHKIuU. Kakve 3HaueHus nmpuHUMaeT (QYHKIUS B STHX
TOYKax?
4) KakoBbl HanOoIbIIee U HAUMEHBIIIEE 3HAUCHUS 3THX QYHKIUN Ha oTpeske [-2; 2]?
5) B xakux Toukax (yHKIIHsI HE SBJISICTCS HENPEPHIBHOM U KAKOBBI 3HAUCHUS (PYHKIIUU B 3TUX TOUYKAX?
6) Ha xakux mpomexxyTkax (GyHKIIHS HEeIIpephIBHA?
7) @yHKIHA, H300paKeHHAs Ha TpaduKe, SBISCTCS YeTHOW WU HEUETHOM ?
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yh

Ry

X +2

4
2. JIoKaXXuTe 4YeTHOCTh (HEYETHOCTD) QyHKIHK: a) V =X (XZ +2); 0) Y=7

4
3. Uccnenyiite GyHKIHIO U TIOCTPOITE ee TpaduK y=4—(x +2) .
1

1+2sin2x
5. Haiimure o6acTh 3Ha4eHUH QYHKIMK: y = 2 + 3 cos 5x

4. Haitnute o61acTh onpeeneHust QyHKIUU: Y =

X
6. B omHOII cucTeMe KOOpAMHAT CXEMATHIECKHU IIOCTpoiiTe rpaduku GyHKIHUH § = jog , x B Y = 4

2x3
7. Penth ypaBHEHHE: ) 01 210, 0)9*-7.3"-18 =0.

KonTpoabHas padora Ne4
Bapuanm 1

1. B smuke nexar 20 mapukoB, 12 U3 KOTOpsIX yepHble. KakoBa BEpOATHOCTH BBITALIUTh

HayTra;
a) YepHBIN mapuK?
0) Tpu YEpHBIX IIapHKa 3a OJIUH pa3?

2. Jlana BeIOOpKa pe3yJIbTaTOB BHEIIHETO OIICHUBAHMSI 10 MATEMaTHKE HECKOJIbKUX YeJIOBEK (B
bamnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocraButh TabIuiry
pacnpeeseHus IeMEHTOB BRIOOPKH 10 YaCTOTaM UM OTHOCUTEIbHBIM YacToTam. Haltu
MOJy, MeJIHaHy, cpe/iHee 3HaueHne BEIOOpKHU. [IoCTpOUTH MOIUIOH YacToT.

3. B kopoOke siexxat kKapTouku, Ha KoTopbix 3anucanbl 0ykBbl cioBa OCHOBATEJIBHOCTD.
KakoBa BeposITHOCTb TOTO, UTO HA HAyraJ B3sTON KapTouke OyneT 3anucana Oyksa: a) O; 0)
corjacHasi Oyksa?

4. Haitnure A U Bu A N B, eciiu A={2;3;7}, B={5;7;3}

B xopoOxe nexar 4 ronyObIxX, 3 KpacHBIX, 9 3eeHbIX U 6 XKenThIX mapukoB. Kakosa

BEPOSATHOCTH TOTO, YTO BHIOPAHHBIN MIApUK OyIeT He 3eTCHBIN?

6. KakoBa BeposSTHOCTH TOT0, YTO IIPH MOAOPACHIBAHUYU UTPAJILHOI KOCTHU BhINAIEeT He OoJiee
TpPEeX OYKOB?

7. Ha mecsitu kapToukax 3amucaHbl HaTypaibHble yrcia oT 1 1o 10. Hayrag 6epyt nBe U3 HuUX.
KakoBa BeposiTHOCTB TOT0, YTO MOJIYJIb PA3HOCTU YUCEN HAa KapTOUYKax paBeH 37

8. Pemmuts ypaBHenue: C 2 =153

e

Bapuanm 2

1. B Baze nexar 15 koH]eT, IATh U3 KOTOPHIX IIOKONaAHbIe. KakoBa BEpOSATHOCTh BBHITAIIUTh
HayTraj: a) MOKOoJagHy KoH(DeTy? 0) TpHu IMOKoJaaHbIe KOH(ETHI 32 OJIUH pa3?

2. Jlana BBIOOpKA KOTUYECTBA HOBOPOKICHHBIX B TOpO/ie A Ha MPOTSHKEHUU HECKOIBKUX JTHEH:
56,45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu mony, MeauaHy, cCpeiHee 3HaUCHUE BEIOOPKH.
ITocTpoUTh OIUTOH YaCTOT.

3. B kopoOke nexat 30 kapTodek, Ha KOTOpbIX 3anucansl yncia ot 1 1o 30. Kakosa
BEPOSTHOCTH TOT'0, YTO HA HAYTaJ] B3TON KapTOUKe Oy/eT 3alIMCaHO YUCII0, KOTOPOE: a)
KpaTHO 7; 0) HE KpaTHO HM YUCIY 2, HM YUACTY 3, HU Yuciy 57

4. Haitnure A U Bu A N B, eciiu A={2;3;7}, B={5;7;3}
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5. Manpuuk 3a0bUT OCIEIHIO IH(PY ceMU3HaYHOTO HOMepa TenedoHna apyra. Kakoa
BEPOSITHOCTh TOT'0, YTO OH HaOpaJl BEPHBIM HOMEP.

6. bpocaroT urpajibHyr0 KOCTh OJMH pa3. KakoBa BEpOATHOCTb TOTO, UTO BBINAAET YHUCIIO, HE
MEHBIIE ABYX?

7. Ha xaproukax 3amucansl uncna ot 1 1o 12. Hayran 6epyt nBe u3 Hux. KakoBa BeposSTHOCTD
TOTO, YTO CyMMa YHCeJ Ha KapToukax Oyaer paBHa 127

8. Pewmnts ypaBHEeHHE: A 2.=20

KonTtpouabsnas pabora NeS
BapuanTt 1

Al. CnyuvaiiHas BenuuumHa X mnpuHuMana 3Hadenus: 1, 0, 4, 3, 1, 5, 3, 2, 4, 3. CocraBbTe
TaONMIly pachpeleieHusl 3HAYCHWU ClaydailHOW BenuumHbl X 10 yactotaMm (M) wu
oTHocuTelnbHBIM dYactoTaM (W). IlocTpoiiTe MOJMIrOH OTHOCHUTENBHBIX YAacTOT 3HAYCHUU
BEJIMYUHBI X.

A2. Haiinute Moy, MeIHaHy, CpeIHee U pa3Max BHIOOPKH 3HAYCHHUH CIIyJailHOW 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 taGnure 3anmucansl pazmepsl 00yBu 20 geBouek X kmacca:

34 34 35 35 35 36 36 36 36 36

37 37 37 37 57 38 3B 39 39 39

HOCTpOI/ITB Ta6JII/II_IBI pacnpeacicHud 4aCToT U OTHOCHUTCIIbHBIX YaCTOT. HOCTpOI/ITB IIOJIUTOH
HacCToOT.

B2. Otmeuass BpeMs (C TOYHOCTBIO JO MHUHYT), KOTOPO€ TOKapu OpHUTrajbl 3aTpaTWid Ha
00paboTKy OJHOW AeTaliu, MOJIydusid Takou psan manasix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 40, 38. CoctaBuTh TaOMUIBI paclpeneieHHs MO YacToTaM |
OTHOCHUTEIIbHBIM YacTOTaM 3HAUYCHHUH cllydailHOM Beln4yuHbl. HaiiauTe pasmax, cpeaHee, Moay U
MeJUaHy JJIsl JAaHHOTO psjia.

C1. Haiitu nucniepcuro BeiOopku: 23, 29, 25, 26, 22.

Bapuanm 2

Al. CnyvaiiHas BenuuumHa X TNpuUHUMana 3Hadenus: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CocrtaBbTe
TaONMIly pachpeleieHusl 3HAYCHWU ClaydaiHOW BenuumHbl X 1o yactotaMm (M) wu
oTHocuTelbHBIM YacToTaM (W). [TocTpoliTe MOJIMroH 9acTOT 3HaUY€HUH BETUYUHBI X.

[TocTpoiiTe MOIUTOH YaCTOT 3HAYECHUI BETUYUHBI X.
A2. Haiinute Mozly, MeiMaHy, CpejiHee M pa3Max BBIOOPKHM 3HAUCHHUH CITydaifHOW BEITMYHHBIL:
a) 79 49 69 59 69 79 59 6;

0)3,5,6,4,4,5,2,4,3;
123



B) 34, 35, 34, 37, 38, 37, 37.

B1. B Tabauue 3anucanst poct 20 nesovek X xmacca:

153 153 154 154 154 154 155 155 155 155

155 156 158 157 157 157 158 158 159 160

HOCTpOI/ITB Ta6JII/II_IBI pacnpeacicHud 4aCToT U OTHOCHUTCIIbHBIX YaCTOT. HOCTpOI/ITB IIOJINTOH
HacCToT.

B2. B opraHuszanuM Benu €KEIHEBHBIM y4Y€T IOCTYNMBIIMX B TEUEHUE MecAla nucem. B
pe3yJibTaTe MOJYyYHJIM Takou psia AaHHbIX: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38,
25, 34, 0, 52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. CocTaBUTh TaOJUIIBI pacTpeeieHuUs
10 YaCTOTaM M OTHOCHUTEJIBHBIM YAacTOTaM 3HAYEHMU clydailHOW BenwmdyuHbl. Haiinute pasmax,
cpenHee, MOAY U MeMaHy JJis JaHHOTO psija.

C1. Haiitu nucniepcuro BeiOopku: 23, 29, 25, 26, 22.

KonTtpouabnasi pabora Ne6

Bapuanm 1
1. Haiitu nmpou3BoaHyI0 QyHKINN
2
2 1 4 3
Q) 6 s w) D= o (-3 ) (-5x) .
U

2. Haiirn £(3p)
2 fO=B-20,5 =11 6 f()=2 -3t 5=
Jx 4

3. Haiitu npon3BoHy0 GYHKIIUH

a) X3+l—1; 0) (X+7)-)62; B) 2x+3
X 2-3x
4. HaiiTu mpou3BOAHYIO (PYHKITUN

3 2
5. Haiitu mpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKITUN f (X) =X —2X +x+3.

6. HaiiTn HanGolbluee u HanMeHbluee 3HadeHus pyHkumn Jf (X) =x" —2¢ +x+3 Ha OTpE3Ke
3

0;— 1.
2

1. Haiitu nmpou3BoaHyI0 (GyHKIUN
4

a) x°; 6) x " ; B) xg; T) %; ) (2—5X)4; e) (- 2X)5
X

Bapuanm 2

2. Haitrn 1(%)

a) S()=V1=5x, % =-3; 6) /(x) = 4x + -3y = .
X
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3. Haiitu npou3BoAHYI0 GYHKIUU

a) X —L43; 5) (x—0)-x’ gy 2X 3
X 3-2x
4. Haiitu npon3BoAHYIO (PYHKITHH
a)cosx+3"; 6)Inx - sinx B) 2%-1; ) sil(ve +2),

5. HaiiTu mpoMexyTKH Bo3pacTaHusi U YObIBaHUS (DYHKIIUU f (X) =X3 —X2 —x+2.

3 2
6. Haiitn HauOosiplliee 1 HaWMEHbIIIee 3HAUYCHUS (DYHKITUU f (X)ZX —X —X+2 na OTpe3Ke
KonTposbHas padora Ne7

2
Bapuanm 1

1. [Tokazate, uto pyHKIMA F(X) — mepBooOpa3Has GyHKIHH f(x) HAa BCeH YUCIOBOU MPSIMOU

4
a) F(X)=x7,f(x) =X, ©) F(x)=§x5,f(x)=2x4.

2. Haiitu Bce mepBo0oOpa3Hbie TaHHOW (hYHKIIMH

a) 3x% —4x?; 6)1—%, B) 2sinx  + x?; F) 4e* + x*;
X x
3. st dyskuu f(x) HaiiTh nepBooOpasHyto, rpaduK KOTOPOIl MPOXOAUT Yepe3 TOUKy M.
a) f(x) = —%, M((1;-2); 0) f(x) =sin x — cos x, M(%;l) .
X

4. Haiitu miomans KpUBOJIMHEHHON Tpamneunu, OrpaHMueHHON MPSAMBIMU X=a, X=b, TpaduKOM
2
byHKIMH y=f(x) 1 ocbto Ox: a=0, b=2,f(X):X —2x+2.

5. Haiitu mmomab GUrypsl, OorpaHU4eHHON 3aJaHHBIMU JIMHUSMU: y=3x +1 8—X2 ’ y=0.
6. Berancnuts miomans Gurypst F, n300pakeHHOM Ha PUCYHKE.

Y y=x2—2x+2

1_._
0 X
Bapuanm 2
1. [Tokazate, uto pyHKIMA F(X) — mepBooOpa3Has GyHKIHH f(x) HAa BCEH YUCIOBOU MPSIMOU
6
4 X
a) F)=2¢, f(0)=10¢"; 6) F) =" /(@) =27,
2. Haiitu Bce nmepBooOpa3Hble TaHHOH QYHKIIUU
1 2
a) 2x* - 5x; 6)—2——4; B) 3cosX - X ; T) 5¢* - 2x*;
x° x
3. st dyHKIMU f(Xx) HAUTH TIEpBOOOPa3HYIO, TpaduK KOTOPOH MPOXOAUT Yepe3 TOUKy M.
2
a) f(x) = > M(2;-1); 0) f(x) = cos x +sin x, M (7;-2) -
X

4. HaiiTu miomaas KpUBOJWHEHHON Tparmeruy, OrpaHNYeHHON MPSAMBIMU X=a, X=b, rpadukom

dyHkumn y=f(x) u ocsio Ox: a=1,b=3 f(X)= X* — 4+ 5.
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2
5. Haiitu mmomans Gurypsl, orpaHU4eHHON 3aJaHHBIMH JTHHUSMH: y=5x +14-x7, y=0.
6. Beraucnuts momaas Gurypsr F, n300pakeHHONW Ha PUCYHKE.

y 2
y=—x+6x-5

A

KonTpoabHas padora Ne§

Bapuanm 1
1. PemunTs HEpaBEHCTBO:
30x-9 4x—x?

2. Pemmnts uppanmoHainbHoOe ypaBHeHHE: VX +8 —x+2 =10

3. Pemmrb MppanroHaIbHOE HEPABEHCTBO: VX2 — X —2 > x— 1

4. PemuTh nokazaTeiabHOE U JIOTApU(DMHUIECKOE YpaBHEHHUE:

a. logs(2x+1)=logz13+1 b. 43% + 2 = 9 % 23X
5. PemmTh nokazareibHOE HEPABEHCTBO:
a. 32%¥*3 < 0,25 b. (1 x_2236
' 9 3

Pemmmte norapudmuyeckoe HepaBeHCTBO:  logs(4x+1) >-1
Pemnts cucremy ypaBHEHUM:
{ 2y —3x =6, b{ X—y =6,
2x +y =log; 135 —log3 5 “x3 —y3 = 126.

Bapuanm 2

1. PemunTs HEpaBEHCTBO:

1 o2
a. X>— b. 2=2X7>()
x—1 10-x

2. PemmTs mppanuoHanbHOE ypaBHeHHe: V2x2 — 4x = Vx2 + 1+ Vx2 — 1
3. PewmuTs uppanuoHaabHOE HEPABEHCTBO: VX +3 > x + 1
4. PemuTh nmokazaTeabHOE YPABHEHHE:
1
a. 9-81"=27** b. 472 —7x27%=4

5. PemmTh nokazarenbHOE HEPABEHCTBO:

a () sozse 5.3:9°-103+3<0

Pemmmte norapudmudeckoe HepaBeHcTBO: 21g 6 — lgx > 31g 2

Pemmnth cucremy ypaBHEHU:

126



. {2x—y=1, { y2—xy+1=0,

3Y _ 1\X-2 2 — 2
=>=06) X%+ 2x = —y* — 2y — 1.
Bapuanm 3
1. PemmTh HEpaBEeHCTBO:
4x%+8x-5 -
X X <0 b. (x 5)(2x+7)20
X+1 4-x

2. Pemmuts uppanmoHanbHoe ypaBHeHue: 4VX + 1 = 2x + 2
3. Pemmthb HppaoHaIbHOE HEPABEHCTBO: V—X2 + 6Xx —5 > 8 — 2x

4. PemmThb MOKa3aTelbHOE U JIOrapu(pMHUIECKOE YPaBHEHUE:
a. 0,3%%°1—-0,3%=0,7 b. -log7(5-x)=log;2-1

5. PemmTh nokazarenbHOE HEPABEHCTBO:

2x-1 2x
a. 2614 2¥ > %1 g b. 37 +37 <10¢
Pemmte norapudmudeckoe HepaBeHCTBO: 21g 6 — lgx > 31g 2

Pemnts cucremy ypaBHEHUN:

{ 2x +y =15, b{3(x+1)+2(y—2)=20,
a x — 3y = log, 144 — log, 9 ' X+ 2y =4.

Bapuanm 4

1. PemunTs HEpaBEHCTBO:

4 3X2+4X—4
e <
a. x+2<1_X b. =<0

2. PemmTh UppaIMOHAILHOE ypaBHEHHE: V6 — 4X — X% = X + 4

3. PemmuTh uppanuoHaabHOE HEPABEHCTBO: V4x — 8 > x — 5
4. PemuTh mokazaTeabHOE YpaBHEHHUE:
a. 2X+42%t2 =20 b. 7%-14-7°=5

5. PemmTe nokazareibHOE HEPABEHCTBO:
1

o 2s (A b 8:4°—6:2"+120
Pemute norapudmuueckoe HepaBeHCTBO: logs(4x+1) >-1
7. PemmTh cucTemMy ypaBHEHUN:
{2y—x=6, b{ X+ 2y = 6,
92x+y = 32-3y "(3x2 — xy + 4y? = 48.

KonTtpouabsnas pabora Ne9
I sapuanm

Nel. OcnoBanue AD tpaneuun ABCD 5exuT B INIOCKOCTH ,. Yepe3 Touku B u C mpoBeeHBI
napajuleJbHbIE IPSIMBbIE, IIEPECEKAOIINE TUIOCKOCTh (! B TOUKaX £ U F' COOTBETCTBEHHO.
a) KakoBo B3aumHOe noJsio’keHue npsaMbIx EF u AB?
0) Uemy paBeH yroin Mexnay npsimeiMu EF u AB, ecnmu £ ABC = 150 ° ? IlosicHUTE OTBET.
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Ne2. [Ipsmele a 1 b nexaT B mapauleNbHbIX INIOCKOCTSX , U 4 . MOTYT JIM 3TH NPsIMbIE OBITh!

a) mapajyieNbHbIMU;  0) CKpEeIIMBAIOITIMHUCS?
CnenaiiTe pUCYHOK ISl K&KI0TO BO3MOKHOTO CITydas.

Ne3. Yepes Touky O, nexamyro MEXIy NapajulelNbHBIMU IIOCKOCTAMU (X U B, IPOBEICHBI
npsamsele [ u m. [Ipamas [ mepecekaer MIOCKOCTH & U B B TOYKaxX A; U A> COOTBETCTBEHHO,

npsiMas m — B Toukax B; u B, Halinute anmuny otpeska A,B,, ecinu 14131 :1201\4,
BO:OB=3:4

Ne4, Jlnaronans Kkyoa paBHa 6 cm. Haitgure:
a) pebpo ky0a;
0) KOCHHYC yTJla MeXIy TUaroHAIIMH Ky0a 1 TIJIOCKOCTHIO OJHOU U3 €T0 TpaHeH.

NeS. U3 Touku 4 K TUIOCKOCTH , TpOBeleHbl HaKIoHHBIE AB u AC, 00pa3yrolue ¢ MI0CKOCThIO
« paBHbIE yrubl. I3BecTHO, uTO0 BC = AB . Halinute yruel TpeyroiasHuka ABC.

1I ¢apuanm

Nel. Tpeyronsuuku ABC u ADC nexar B pa3HbIX IUIOCKOCTAX M UMEIOT 001yt cropony AC.
Touxka P — cepeauna ctopoHsl 4D, a K — cepeauna croponsl DC.
a) KakoBo B3anmHoe nosoxenue npsamoix PK n AB?
0) Uemy paBeH yron Mmexay npsmbiMd PK u AB, ecnu £ABC = 40° u /BCA =80°7?
IlosicHuTE OTBET.

Ne2. [Ipsmsble a 1 b nexaT B IepeceKaroMX MIOCKOCTIX & U g . MOTYT JIM 3TH NpsSIMbIE OBITh!

a) mapajuleIbHBIMU;  0) CKpEITUBAIOIIMMHUCS ?
CrhenaiiTe pUCYHOK ISl KQXKIOTO BO3MOYKHOTO CITydasl.

Ne3. Yepes Touky O, He JeKallyl0 MEKAY MapallIeIbHbIMU INIOCKOCTSMA X U j , IPOBEACHBI
npsimble [ u m. [Ipsamas [ mepecekaer MIOCKOCTH & U B B TOUKaX A; U A2 COOTBETCTBEHHO,

npsmass m — B Toukax B; u B,. Haiigute nnuny otpe3ka A;Bj, eciau Asz =150M,
OB:0B =3:5,
Neq4.  OcHoBaHMEM NPSIMOYTOJIBHOTO —MapajUieNieNuIena CIYXHUT KBajapaT, JuaroHalb

napajulesenunea paBHa 2\/6 CM, a €ro U3MepeHus oTHocATcs Kak 1:12 Haligure:
a) U3MEpEeHus NapajieNenunesa;
0) CHHYC yria MeX1y JUaroHajbio MapauleenuIieia U IOCKOCThIO €r0 OCHOBAHUS.

NeS. U3 Touku A K INIOCKOCTH IIPOBENEHBI NEpNEeHANKYIsAp AQ U 1B€ paBHbIE HAKIIOHHBIE A5 1
AC. N3BectHO, uTO BC = BO . Haiinute yrisl Tpeyronsauka BOC.
KonTpoasnas padora NelQ
Bapuanm 1
1. OcHoBanueM njsi IpSMON MPHU3MBI SBISETCS paBHOOEApPEHHAs Tpameuus, JUIMHbI OOKOBBIX
CTOPOH KOTOpOU paBHbl 10 13 cm, ocHoBanus 11 cv u 21 cm, momaas AMaroHaaIbHOTO CEYEHUs
npu3Mbl paBHa 180 ev’. Haiizure BBICOTY IIPU3MBI.
A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ypaneHa OoT Kaxa0W BeplIUHBI kBaapaTa Ha 10 cwm. Halimure paccrosiHue oT

TOYKH M 110 TUIOCKOCTH KBaJpaTa, €CJIM €ro CTOpOHa paBHA 62 cnm.
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A. 8 cm. b.9 cm. B. 10 cm.
3. Uepe3 TOuky mepeceueHus auaroHaieii pomba ABCD TpoBeleH K €ro IUIOCKOCTH

neprneHaukynsap MO nnmunaoit 12 cm. Jluaronanm pomba paBHBI 18 cm u 10 cm. Haitnure
JUTMHY OOJIbIIIeH HAKJIIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.
4. I701a/1b OCHOBAHMS [MIHHIPA OTHOCHTCS K IUIOIIAIH OCEBOrO CedeHHs Kak mv3 : 4.
Haiiaure yron Mexy 1naroHaiablo OCEBOrO CEUEHUS LUIMHIPA U MIIOCKOCTHI0 OCHOBAHUS.

A. 60°. b. 45°. B. 30°.

5. Beicota konyca paBHa 10 cm. Haiigure mmomanbs cedeHHs, TPOXOIALIETO Yepe3 BEPIIUHY
KOHYCa M XOpJy OCHOBaHHs, CTATHBAIOIIYIO 1yry B 60°, eciu MIOCKOCTh cedeHus oOpa3yer ¢
TIJIOCKOCTBIO OCHOBaHUs KOHYca yrou 30°.

A. 100 cn’. B. 200 ca’. B. 500 e’
6. Haiimure oobem kyoa ABCDA B |C Dy, ecnmu DE =1 cm, tae E - cepenuna pebpa
AB.

A. \% o, b. six/ﬁ o', B. 1,5 o',

7. Bricota munuHapa Ha 12 cm Gomble ero paauyca, a IUIOMIAAb TMOJHON MOBEPXHOCTH
paBHa 288 T o’ Haitagute pannyc ocHOBaHUS LMJIMHAPA.

A. 6 cm. b.9 cm. B. 16 cm.
8. B nunuHap BhnucaHa mpaBwibHas —n-yroipHas npusma. Haiitu oTHomeHue oObeMOB
MIPU3MBI U IIWIUHIpA, €CU 1 = 4.

A2, B.5. B.— .

T 3m

9. OcHoBanueMm nupamunabl DABC sBnsieTcss NPSIMOYroJdbHbIN TpeyroinbHUK ABC, y KOTOpOro
runoTeHy3a AB paBHa 29 cm, kateT AC paBeH 21 cMm. Pebpo DA nepneHIuKyIsIpHO K TIII0OCKOCTH
ocHoBaHuA U paBHO 20 cM. HaiiguTe ruomaas OOKOBOM MOBEPXHOCTH MHUPAMHU/IBL.
A. 580 car’. B. 650 e’ B. 790 cr’.
Bapuanm 2
1. JluaroHainb MpaBUIILHOMN YE€THIPEXYTOJIBLHON MTPU3MBI COCTABIISIET ¢ OOKOBOM I'paHbio yrou 30°.

HaiinuTe 06beM IPH3MBbI, eCITH CTOPOHA OCHOBAHUSIV 2 CA.

A.2cenm. B.4cv’ . B.5vV2 e’
2. V3 Touku A mpoBeIEHbI K MIOCKOCTH HakIOHHbIE AB 1 AC pnuuHo# 12 cm u 18 cm. Haiinute
JUTMHBI TIPOEKITUI HAKJIOHHBIX, €CITU OHa u3 HuX Ha 10 cu GombIne qpyroit.
A. 14 cmu4cm. b.6cmu9 cm. B. 10 ecm u 20 cm.
3. W3 Touku M K TIIOCKOCTH TpoBeneHbl HakinoHHble MA u MB pmunou 10 cmm 17 cm.
Haiinute paccrosinue oT TOYku M A0 IUIOCKOCTH, €CJIM JJIUHBI MPOEKIUH MPONOPIMOHATBHBI
yuciaam 2 u 5.
A. 6 cm. b. 7 cm. B. 8 cm.
4. JluaroHanp OCEBOr0O CEYEHMs ILMIMHIpa paBHA 48 cm. Yros MeXIy ATOH JHUaroHaiblo H
obpasyrommei nuuHapa paseH 60°. Haliqute pagnyc muimHapa.
A. 12 cm. B. 124/3 cm. B. 14 cwm.
5. Bricota koHyca paBHa 8§ om. Ha KakoM pacCTOSHHM OT BEpIIMHBI KOHYCa HaJ0 MPOBECTH
IUIOCKOCTh, TapajliebHYI0 OCHOBAHHIO, YTOOBI IUIOLIa/b CEYeHHUs Oblja paBHA TIOJOBHUHE
ILUIOIAAA OCHOBAHUS?

A.2V3 om . B. 5 om. B. 42 om.
6. Kakoe konnuecTBo He()TH (B TOHHAX) BMEIAET IMJIMHIPHYECKAs IUCTEPHA AUaMeTpoM 18 m
Y BBICOTOH 7 M, eciv TIoTHOCTh HedtH 0,85 2/em?

A. 1513 m. b. 900 m. B. 2408 m.
7. HambGompIinas 1uaroHasib TPaBUIBHOW IIECTHYTOJBHOW MPU3MBI paBHA § cM M COCTaBIISET C

00koBEIM pedpom yroa B 30°. Haiinure 00beM MpU3MEL.
A 72 cen’. B. 64 cv’. B. 60 cr’.
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8. PaBHOOeIpeHHast Tpamelysi, OCHOBaHHs KOTOpoi paBHBI 6 cm u 10 cm, a octpeiit yroa 60°,
BpallaeTcss BOKPYr OOJIBLIEr0 OCHOBaHHUS. BplumcivTe IUIOMIah MOBEPXHOCTH IMOIYYEHHOTO
Tena.

A. 40 en’. B. 40 V3 e’ B. 150 ex’.
9. B nmuuHAp BiMcaHa MpaBWIbHAS N-yroyibHas npu3Ma. Haliqute oTHOIEHnE 00beMOB MTPU3MBI
U HWIMHAPA, €Clu n = 3.

3\/§ T 3
A —. b. |- B. —.
an 2 7
Bapuanm 3
l. OcHoBaHME NPSAMOI IPU3MBI - TPEYTOJBHUK CO CTOPOHAMHM 5 ¢cmM U 3 cM U YIJIOM,

paBabIM 120°, mexay Humu. Hawmbombimas w3 miomianeld OOKOBBIX TpaHed paBHa 35 on’.

Haiigute mnomaas O0KOBOY MOBEPXHOCTH MPU3MBL.

A 42 e’ B. 75 en’. B. 108 ca’.
2. OcnoBanueM nupamuasl DABC sBisieTcst paBHOOEIpEHHBIH TpeyronbHUK ABC, B KOTOpOM
AB = AC, BC =6 cm, Beicota AH = 9 cm. U3BecTHO Taxxke, uto DA = DB = = DC = 13 cwm.
Haitgure BhICOTY IUpaMHUIBL.

A. 12 cm. b. 13 cm. B. 16 cm.
3. Touka M oauMHAKOBO yJaJ€Ha OT BCEX BEPLIMH NPaBWIBHOTO TpeyroibHuka ABC u OT ero
MJIOCKOCTH Ha 6 cm. Halimure paccrosiHue OT TOYKA M 10 BEPIIMH TPEYrOJbHUKA, €CIU €ro

cTopoHa pasHa 8v/3 .
A. 8 cm. b. 10 cm. B. 12 cm.

4. Otpe3ok AD mnepneHIUKYISpeH K IUIOCKOCTH paBHOOeIpeHHOro TpeyroibHuka ABC.
N3BectHo, uT0 AB = AC =5 cm, BC =6 cm, AD = 12 cm. Halinute paccrosaue ot Touku [l 10
orpeska KC.

A. 6,5 cm. B. 10V/3 cm. B. 410 cm.
3. Haiiaure BbICOTY KOHYyCa, €CJIM IUIOLIA/b €r0 OCEBOTO CEYEHUs paBHA 6 oM, a
TIONIAIb OCHOBAHHS PABHA 8 OM’.

A. 6\/5 B.S\/E. B. |Z
8 6 8

6. luametp JlyHbI cocTaBiser (MpUOIM3UTEIHLHO) YETBEPTYIO YacTh AuamMeTpa 3emiuun. Haitnure
oTHoueHHe 00beMOB JIyHbI 1 3eMJIH, CUNTAs UX [IapaMH.

1 1 1
A —. b. —. B. -
64 16 8
7. Haiinute 00pa3yroIIyr0 yCeUeHHOTO KOHYCA, €CIIM PainyChl OCHOBAaHUM 3cmun6cem,a
BBICOTA 4 cMm.
A. 4 cm. Bb.5 cm. B. 6,5 cm.

8. PaBHOOeIpeHHast Tpamelysi, OCHOBaHHs KOTOpoi paBHBI 6 cm u 10 cm, a octpsiit yroa 60°,
BpalaeTcsi BOKpYr Oosbliero ocHoBanus. Haiinmure o0beM Tena BpalieHus..
A. 481 e’ B.100m+ 6 cx’.  B.120m ear’.
9. OcHOBaHMEM NHUpaMHIBI SBJISETCS TPEYroJbHUK co cTopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnast O0okoBasi TrpaHb HaKJIOHEHA K OCHOBAaHHMIO 1O yriioM 45°. Haiinure muromaas 60KOBOM
MOBEPXHOCTU MUPAMUJIBI.
A. 48 e’ B. 48V3 cxr’. B. 482 car’.
Bapuanm 4
1. OcHoBaHUe TPSIMOW MPU3MBI — PaAaBHOOEAPEHHBIN TPEYTOJIBHUK CO CTOPOHOH 6 cm, a
nuaroHaib 6okoBoi rpanu 10 cu. Haliaure momans 60KOBOH TOBEPXHOCTH MPU3MBI.
A.2 e’ B.2V2 e’ B. 4 ear’.
2. OcHOBaHW€ MUPaMUJIbI - TIPSIMOYTOJBHUK €O cTOpoHamu 6 cm U 8 cm. BpicoTa nmupamubl
paBHa 12 cm U IPOXOJUT Uepe3 TOUKY MepecevyeHus quaronaiei ocHoBanus. Hailinure 60koBbIe
pebpa mUpaMuUIbI.
A. 12 cm. B. 13 cm. B. 13v2 cwm.
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3.Yepe3 BepmuHy B pomba ABCD mnpoBeneHa mpsimas BM, nepneHIUKyIspHas K €ro

MJIOCKOCTH. Haiinure paccTosiHME OT TOYKH M 10 TUpAMBIX, COIEPMKAUUX CTOPOHBI
pomba, eciiu AB =25 cu, 4 BAD =60°, BM=12,5 cm.
A.12,5cmu 25 cm b.13cm u25cm. B. 12,5 cm u 24 cm.

4. Beicota munuHapa paBHa 10 om. Ilnomans ceyeHus MIMHAPA TUIOCKOCTHIO, MapalieIbHOM
OCH IWIMHJIpA U yIaleHHOW Ha 9 om OoT Hee, paBHa 240 om ?. Haiimre paguyc UUIUHIpA.

A. 15 om. B. 15,5 om. B. 15V2 om.
5. Ilnomams OCEBOro ceueHus KoHyca paHa 0,6 cm’. BeicoTa koHyca paBHa 1.2 cwm.
HaiinuTe momanb MoJHON MOBEPXHOCTH KOHYcCA.

A LS e’ B.0,9V2 1 car’. B. 0,97 car’.
6. HaiimuTe oOpa3yromyo yceueHHOro KoHyca. Eciu paguycsl ocHOBaHMN paBHBI 3 ¢cM | 6 cM,
a BBICOTA paBHA 4 CM.

A.55cm. B.5 cm. B.5V2 o

7. Jl\aroHanb IpSAMOYTOJBHOTO Napajeienunena pasHa 18 cu u cocrasusger yron B 30° ¢

IJIOCKOCTBIO OOKOBOM rpanu u yron B 45° ¢ GokoBbiM pebpom. Haiimgure — 00bem
napaJulenenuresa.

A. 7292 e’ B. 729 en’. B. 729vV2 o',

8. PasBepTkoii OOKOBOI MOBEPXHOCTH KOHYyca SIBIISIETCS ceKTop ¢ ayroit . Haiinure 5, eciu
BBICOTA KOHYCa paBHa 4 CM. a paJiInyC OCHOBaHUSI paBEH 3cm.

A. 230°. B. 250°. B. 216°.

9. CkonbKo TMOHATOOUTHCS KPAacKH, YTOOBI IMOKPACUTh OaK IWIMHAPHUYECKOW (GOPMBI €
JIMaMETPOM OCHOBaHUs 1,5 m 1 BeicOTOM 3 M, ecnu Ha 1 M pacxoayercst 200 2 Kpacku.

A1,125 T ke, B.1,5 T ke. B. 1= m e

OTBeTsI: 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

Kontponbras padora Nel 1
Bapuanr 1

1. Touka A — cepenuna otpe3ka MK. Halinure koopauHaTtel TOUKM A W JJIMHY OTpe3Ka
MK, ectu M (5; —2; 1), K (3; 4; —3).

2. Toukn A u B cummerpuunsl oTHOcuTenbHO Touku C. Haitaute xoopnuHaTel TOuku B,
ecmu A (—3;5;=7), C (6; 2; —1).

3. Taus! Bektopsl d(3; —2; —1) u b(1; 2; 4). Haiinure:

1) KOOpAMHATHI BekTOpa 1M = —3d + 2b;

2) KOCHHYC yTJIa MEXKIY BEKTOPAMH d | b.

4. Taubl BekTOpH A(2; —6; 8) 1 b(~1; k; —4). TIpH kakoM 3HaueHHy k BekTOpbl d 1 b:

1) KonnuHeapHsI;

2) MepreHIuKYISIPHBI?

5. CocTaBbTe ypaBHEHHE IUIOCKOCTH, MPOXOJAIICH 4Yepe3 TOUYKYy A U MEPIeHIUKYISIPHOMI
npsmoit AB, eciut A (1; 2; =3), B (4; 8; —6).

6. an xy0 ABCDA;B;C,D;, pe6po xoroporo paBuo 1 cMm. Ha nuaronamu C,D ero rpanu
OTMETWIH TOUKy M Tak, yto DM : MC; = 5: 3.
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1) Beipaszute BekTop AM 4yepe3 BEKTOPBI A—B), AD u TAl .
2) Haitnute Moynb BeKTOpa AM.
Bapuant 2

1. Touka M — cepenuna orpeska AB. Hailinute xoopauHatel Touku M M JJIMHY OTpe3Ka
AB, eciu A (6; —5; 2), B (—4; 3; 10).

2. Touku M u K cummerpuunsl otHOcuTenbHO Touku D. Halimure koopauHaTtel Touku K,
ectu M (4; —6; 3), D (—2; 1; 5).

3. lansl Bektopsl m(2; —1; 3) u 71(—1; 2; 5). Haiinure:

1) xoopauHaThl BekTOpa d = —21m + 311;

2) KOCHHYC yIJla MEXy BEKTOpaMu 1. U 1.

4. Jlansl Bextopsl m(5; —4; 6) u 71(15; —12; p). Ilpu KakoM 3HAYEHUM P BEKTOPBI M. U 71

1) KoJITMHEAPHBI;

2) nepneHIuKyIsIpHbI?

5. CocraBbTe ypaBHEHHE IUIOCKOCTH, MPOXOIAIIEH depe3 TOUKy B W mepneHauKyaspHOu
npsimoit BC, ecniu B (3; —2; 4), C (—2; 8; 19).

6. [lan xy6 ABCDAB;C,D,, pebpo xotoporo paBuo 1 cm. Ha nuaronanmu AD; ero rpanu
ormeTwin Touky E tak, uto AE : ED; = 2: 7.

1) Beipasute BekTop BE 4yepes3 BEKTOPBI Eél), BC u BB, .
2) Haiingute Moznynb BEKTOpa BE.

CBogHast Ta0JMua Mo NpuMeHseMbIM (popMaM M MeTOAAaM TeKYIIero KOHTPOJsSI U
OLICHKH pPe3yJIbTaTOB 00y4eHHs

Pe3yabTaThl 00yueHus @DopMBbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHust

JIMYHOCTHBIX:

Jluunocmuvie pezynomamsi 6 cgepe | BeimoiHeHHe mpakTH4YecKux padotr Ne 1 — 71
omuowienull ooyuarowuxca K cebe, k cgoemy | OLeHKa MPAaBUIBHOCTU BBIITOTHEHHS

300p08bI0, K NO3HAHUIO CeOs: CaMOCTOSITEIbHOU PabOThI
-TOTOBHOCTh u CrocoOHOCTH | Pemienue 3amaq Bo BpeMst 3aHATHS

0o0yJaromuxcsi K OTCTAWBAaHUIO JIMYHOTO

JIOCTOUHCTBA, COOCTBEHHOTO MHEHUS,

TOTOBHOCTh M CIIOCOOHOCTH BBIPaOATHIBATH
COOCTBEHHYIO TO3HIIMIO IO OTHOIIECHUIO K
00IIIeCTBEHHO-TTOTUTHYECKHUM COOBITHIM
OPOIUIOTO W  HACTOAIIETO HAa OCHOBE
OCO3HAaHUSA W  OCMBICJIICHHS  UCTOPHH,
JIYXOBHBIX LICHHOCTEN U JTOCTHKEHUN Halleh
CTpaHBbI;

Jluunocmuvie pesynrbmamul 8 cgepe
omHoweHull ooyuarowuxcs k Poccuu xax x
Pooune (Omeuecmsy):

-bopMupoOBaHUE YBaKEHUS K
PYCCKOMY $sI3BIKY KakK TOCYIapCTBEHHOMY
S3BIKY Poccuiickoi ®denepanuu,
SIBJISIIOLEMYCSL OCHOBOM pOCCHUIICKON
UJIEHTUYHOCTH H  TJaBHBIM  (DaKTOpoM
HAI[MOHAJILHOTO CaMOOIIPE/ICTICHIS;

Jluunocmuvie pezynomamsi 6 cepe
OMHOWEHULl  00y4arwWuxcs K  3aKOHY,
20Cy0apcmey u K 2padrcoanHcKkomy oouwecmasy:

-MHPOBO33pPEHUE, COOTBETCTBYIOIIICE
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COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKH |
OOIIIECTBEHHON MpPaKTHKK, OCHOBAaHHOE Ha
JIMAJIOTe KYJIbTYp, a TAKKe pa3IudHbIX (opM
OOIIECTBEHHOIO  CO3HAHHUSA,  OCO3HAHHE
CBOETr0 MECTa B MOJIUKYJIHTYPHOM MHPE;

Jluunocmuvie pesynomamol 6 cghepe
OMHOWEHUL 0OVUAIOWUXCSL C OKPYHCAIOUWUMU
JH0ObMIUL:

-HPaBCTBEHHOE CO3HAaHUE 5
IIOBCACHHC Ha OCHOBC YCBOGHI/I}I
00I1[eUeI0BEYUECKUX LIEHHOCTEH,

TOJICPAHTHOTO CO3HAHUSA U TIOBCACHHUA B
HOJIUKYTbTYPHOM  MHpE, TOTOBHOCTH U
CIOCOOHOCTH BECTH JAMAJOT C JPYTUMH
JIOJIbMH, JIOCTUTaTh B HEM
B3aUMOIIOHUMAaHUs, HAXOJUTH O6H_II/IG noejan u
COTPYAHUYATH JUIS UX JOCTH)KCHHS;

-pa3BuUTHE KOMIIETEHIIUH
COTPYIHHUYECTBA CO CBEPCTHUKAMH, IETbMU
MIIAJIIIEro BO3pacTa, B3POCIIBIMU B

o0pa3oBaTeNnbHOM, OOIIECTBEHHO MOJE3HOM,
y4eOHO-UCCIIeIOBATEILCKOM, TMPOEKTHOW U
APYyrux Bugax ACATCIbHOCTH.

Jluunocmuvie pesynomamul 6 cgepe
OMHOWIEHUL 00YUAIOWUXCA K OKPYIHCAIOUWEM)
MUpY, JHCUBOU NpUpPOOe, XYOOHCeCmeeHHOU

Kyiomype:
-TOTOBHOCTb ¥  CIIOCOOHOCTH K
o0pa3oBaHMIo, B TOM qucle

caM000pa3oBaHUIO0, Ha TNPOTSHKEHUHU Bcel
KU3HU;  CO3HATENIbHOE  OTHOIIEHHE K
HENPEPHIBHOMY OOpPa30BAHUIO KaK YCIOBHUIO
YCIIEITHOM npodeccuoHaTbHON u
00LIECTBEHHOM AESITETbHOCTH;

-3CTETUYECKOE OTHOIICHUS K MHPY,
TOTOBHOCTb K ACTETUYECKOMY OOYCTpPOICTBY
COOCTBEHHOTO OBITA.

Jluunocmuvie pesynomamul 6 cgepe
OMHOWEHUs 00YHarWuxcs K mpyoy, 8 cgepe
COYUANLHO-IKOHOMUYLECKUX OMHOUWEHUIL:

-OCO3HAaHHBIH  BbIOOp  Oymymiei
npodeccuu Kak MyTh M CIOCO0 peanu3anuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

-TOTOBHOCTH oOydJaronuxcs K
TPYAOBOU NMPOo(hecCHOHAIBHOM e TeNbHOCTH
KaK K BO3MOXHOCTH Yy4YacCTHSl B pEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX,
00IIIeHaIIMOHATILHBIX MTPOOJIEM;

-TOTOBHOCTh K CaMOOOCIYKHBaHUIO,
BKJIoYass ~ OOy4yeHHE U BBINOJHEHHE
JIOMAIIHUX 00S3aHHOCTEN.
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METAlIPpEeAMETHBIX:

CTaBUTH 51 dbopmynupoBaTh
coOCTBeHHBIE 3a7aull B 00pa3oBaTEIbHOU
JCATCIIBHOCTHU U )KU3HCHHBIX CI/ITyaI_II/I}IX;

-HaXOJIUTh u MIPUBOIUTH
KpI/ITI/I‘-IeCKI/IC aprMeHTLI B OTHOLICHUU
JIEUCTBUU U CYXKJIECHHUU IPYroro; CroKOMNHO U
pa3yMH0 OTHOCUTBLCA K KpI/ITI/I‘ICCKI/IM
3aMEYaHUsIM B OTHOIICHUH COOCTBEHHOIO
CYXKICHHS, pacCMaTpuUBaTh UX KaK pecypc
COOCTBEHHOTO Pa3BUTHSI;

-pa3BepHYTO, JIOTUYHO U  TOYHO
W3J1arath CBOIO  TOYKY  3pCHHS c
HUCIIOJIB30BAHUEM AaJICKBATHBIX (yCTHBIX nu
MMMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB.

OreHka MpaBUILHOCTH BBITIOJTHEHUS
Kontponbasie paboter Nel — 11
Brimonnenue npaktuueckux pador Ne 1 — 71
OneHka PaBUIILHOCTH BBINIOJIHEHUS
CaMOCTOSITENIbHOM PabOTHI

Pemienue 3aa4 Bo Bpems 3aHsTHSA

NpEeAMETHDBIX:

UCIIOJIb30BaTh YHMCIIOBBIE MHO)KECTBA Ha
KOOPJAMHATHOU MIPSIMOM M Ha KOOPAMHATHOU
IUIOCKOCTH  JUIA  OINHWCaHUs  PEaJIbHBIX
IIPOLIECCOB U SBICHUMU; [IPOBOAUTH
JIOKa3aTeNbHBIE PACCY)KIEHUS B CHUTyalUsIX
[IOBCEJHEBHOM JKU3HM, IPU PELICHUU 3a1ad
U3 IPYTHUX IPEIMETOB;

BBIIIOJIHATE U OOBACHATH CpaBHEHHE
pEe3yJIbTaTOB BBIYMCICHUM IIpU PEIICHUHN
IIPaKTUYECKUX  3aJa4, B TOM  YHCIE
NPUOJIMKEHHBIX  BBIUUCICHUM, MCHOJb3Ys
pasHble CIOCOOBI CpaBHEHMIA; 3aluChIBATH,
CPaBHMBATh, OKPYIVIATH YHUCIIOBBIE [aHHBIC
peaJbHBIX BEIUYMH C  HUCIIOJIB30BAHUEM
Pa3HBIX CHUCTEM H3MEPEHUS; COCTaBIATH M
OLIGHUBATh Pa3HBIMU CIIOCOOAMU YHCIIOBBIE
BBIDQKXCHHUSI TP PELICHUH IPAKTUYECKUX

3a7ad M 33jad U3 JPYIUX y4eOHBIX
IIPEIMETOB;

COCTaBIATh W  pElaTh  ypaBHEHUS,
HEPAaBEHCTBA, HX CHUCTEMBl IIPU PEUICHUH
3amad4  APYrUX  y4eOHBIX  IPEIMETOB;
BBINOJIHATH OLICHKY IpaBIONIo100uUs
pE3yJIbTaTOB, IOJY4YaeMbIX IpPU pPELICHUH

pa3IUYHBIX ypaBHEHUH, HEPABEHCTB U HX
CUCTEM IIpU pEUIeHUM 3aJad  JpYyrux
y4eOHBIX MPEIMETOB; COCTABIATh U peUIaTh
YpaBHEHUS M HEPABEHCTBA C MapaMeTpaMu
OpU peuleHuH 3ajad JPYrux Yy4eOHBIX

IIPEIMETOB; COCTaBIISATh YpaBHEHHUE,
HEPaBEHCTBO W 170:¢ CUCTEMY,
ONMCHIBAIOLIUE PEAIbHYI0 CHUTYalUI0 WIH
NPUKIAJHYIO 3a7ady, WHTEpPHpPETUPOBAThH
IIOJIyUEHHBIE ~ pE3YyNbTaThl;  HCIIOJIb30BATH
IpOrpaMMHBIE  CPEICTBA NPU  PELICHUU
OTJIENbHBIX KJIACCOB ypaBHEHUN u

OrneHka npaBUJIBHOCTH BBITIOJTHEHUS
Kontponsubie padotst Nel — 11
Brimonaerne npaktuaeckux padot Ne 1 — 71
OreHKa TPaBUIILHOCTH BBITIOTHEHUS
CaMOCTOSITEIbHON PabOThI

Pemenue 3a1a4y Bo Bpemsi 3aHATHS
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HEPaBEHCTB;

OIIpEeAEIIATh o rpadukam "
UCTIONB30BaTh ISl PEIICHHs] TPUKIIaTHBIX
3aJa4 CBOMCTBAa pEaJIbHBIX IPOLECCOB U
3aBUCUMOCTEH (HAaMOOJBIITNE U HAUMEHBIIINE
3HAYeHUs, TPOMEXKYTKH BO3pACTaHUA U

yOBIBaHUS byHKINH, MIPOMEKYTKH
3HAKOMOCTOSIHCTBA, ~ ACHMIITOTBI,  TOYKH
neperuoa, epuo.I u T.IL.);

WHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHOM  MPAKTUYECKOW  CHUTYallUu;
OmpeAensaTh Mo TpadukaM MpocTeHIIme
XapaKTepUCTUKU MEPUOIUYECKUX MPOIECCOB

B OMoJIOruH, SKOHOMHUKE, MY3BIKE,
pamuocBsi3u U Ip. (AMIUIMTY[a, TEPHON |
T.IL);

pemiate  NPUKIAJAHBIE  33Ja4d W3
Ouonoruu, (QU3UKUA, XUMUU, DKOHOMUKH H

IPYTUx IIPEAMETOB, CBSA3aHHBIC c
UCCIIEI0OBAHUEM XapaKTEPUCTHUK IIPOLECCOB;
UHTEPIIPETUPOBATH IIOJIyYCHHBIE
pe3yabTaThl,

BBIUUCIIATH WKW OLCHUBATH BCPOATHOCTHU
COOBITUH B pEaJbHOW JKW3HU; BBIOMpATH
MCTOAbl MTOAXOAAIICTO MNPCACTABICHUA U
00pabOTKH JaHHBIX;

COCTaBJIATL C MCIIOIL30BAaHUEM CBOMCTB
TEOMETPUYECKUX (QUTyp MaTeMaTHYECKUe
MOACIIN U pCIICHUA 3aJlad HNPAKTHUYCCKOIO
XapakTepa U 3a/1a4 U3 CMEKXHBIX JTUCIHIUINH,
HUCCIICO0BATh MOJIYYCHHBIC MOACIN u
UHTEPIPETHPOBATH PE3YIIbTAT;

BJIQACTb TIMOHATHAMHU BCKTOPbBI W HUX
KOOPJIWHATHI; YMETh BBINONHATE OIEPaIluu
HAJ BEKTOpaMH; WCIOIb30BaTh CKAISIPHOE
NPOM3BEACHUE BEKTOPOB TMPH  PEIICHUHU
3ala4; MNOPUMCHATH YpPAaBHCHUC IIJIOCKOCTH,
bopMyITy pacCTOSHHSI MEXIy TOYKaMH,
ypaBHeHHE cdepsl MpU pelieHur 3ajad,
NPUMEHSITh BEKTOPHI M METOJl KOOPJAWHAT B
MPOCTPAHCTBE MIPH PEIICHUU 3a]ad.

3.2 ®opma NpoMeKYTOYHOM aTTeCTAlMHU

[IpomexxyTouHast arrectanusi 1Mo AMCHUIUIMHE MaTreMarhka B 1 cemMecTpe — HUTOroBas
KOHTpOJIbHAsI paboTa, BO 2 ceMecTpe — IK3aMeH.

HToroBas KOHTpoJbHAast paboTa IPOBOIUTCS 3a CYET BPEMEHH, OTBEIEHHOTO HA U3y4YeHHE
JTUCIUIUIMHBI, TPU YCIOBHUU CBOEBPEMEHHOI'O M KAaYECTBEHHOI'O BBIMOIHEHMSI 00YydaroImuMCs
BCEX BHUJIOB Pa0OT, MPEyCMOTPEHHBIX paboyeii MporpaMMoi TUCIUTUTHHEBI « MaTeMaThKay.

Ilepeyennb BOPOCOB K HTOrOBOM KOHTPOJIbHOI padoTe

Bapuanrt 1
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9.

Bremaucnure: 47 .11¢ : 44 ¢

2-4/128

Haiinure 3HaueHue BBIpAXKEHUS: —F——.

V32
Beraucoure: IOg 8+10g51 OO‘]O%S 4

2
Haiigure pemienne ypaBHEHUS: lOg 6(x -J5) = lOg p 4x
T
Berncmure 108 5| €OS ?

Sr
IlepeBenure u3 paguaH B rpagycsl o
. — 1700
VYKaxuTte 4eTBepTh, B KOTOPOH JIEXKUT yroa , , ecinu , =470

o . T
Haiigure 3HaueHne kocunyca yriaa & | ecim u3BectHo, 4To: sin®= 0,6 u 5< a<r

x+ 4

Haiigure obnacts onpenenenus GpyHKIAN f (x) = 3 49
x J—

10. bankoBckas mpoleHTHas cTaBKa paBHa 7% ronoBbix. KakoBa gomkHa ObITh
nepBOHAYAIbHAsI CYMMa BKJIaza, 4TOOBI Yepe3 2 rojia ero pasmep coctaBui 34347 pyoOieid.

11. B Baze nexar s6510ku: 10 3eneHbIX U 5 KpacHBIX. CKOJIBKUMH CIIOCOOAMU MOYKHO B35Th
13 Ba3bl 2 3€JICHBIX M 3 KPacHBIX s10J10Ka?

9.

Bapmuanr 2

3-4/108
NE)
Brraucnure: 10% 36+10g 99—10% 1 1

Breruncmure: 72 .37 121 °2.

Haitnure 3HaueHne BbIpaXKEHHUS:

2
Haiinure pemenne ypaBHeHHUS: log 3( 10 — x ) = log 3 3x
T
Brrunciure log 3| 18 ?

Tr
[lepeBeaute U3 pagraH B IpaaycChl -
. —_z0n0
VYKaxkuTe 4eTBepTh, B KOTOPOIl JIEXKUT yroia , , eciu , =500".
Hai a Ol — T
ailiuTe 3HaYEHHE KOcHHyca yriaa ¢ | ecinu U3BecTHO, uro: sin®=0,8 un 5< a<r.

2
6x — x

Haiinute o61acth onpenenenns byukuun f(x) = log T
X

10. bankoBckas mpoueHTHas cTaBKa paBHa 9% ronoBsix. KakoBa gomkHa ObITh
nepBOHAYAJIbHAsE CYMMa BKJIaga, 4ToObI uepes 2 roja ero pasmep coctabmi 59405 pyobiei.

11. B Baze nexar s16510ku: 5 3enensix 1 10 kpacHbIX. CKOTBKUMH CIIOCOOAMU MOYKHO B35Th
13 Ba3bl 3 3€JICHBIX M 2 KPaCHBIX s1010Ka?

1.

2.

Bapuanr 3
Beraucnure: 35 .256 :75°.

V405

N

Haiinure 3HaueHne BbIpAXKEHHUS:
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Berucnnre: 10§96-log3—-log8]1

2
Haiinure pemenne ypaBHEHHUS: log 5(x - 8) = log 52x
. T
Boruucure [0g | Sin Z

Sxm
[lepeBenuTe u3 paguaH B rpaaychl 5
. —_aen0
VYKaxuTte 4eTBepTh, B KOTOPOH JIEXKUT yrona , , eciu , =380".

o . 3
Haiinure 3HaueHue kocunyca yria & | ecnu u3BecTHo, 4to: sin®=-0.6 u —< o < 2«
2 2 2 2

Haiigure obnacts onpenenenus GpyHKIAN Jx) =

10. bankoBckas nmpoueHTHas cTaBka paBHa 12% rogosbix. Kakosa qomkHa ObITh
nepBOHAYAIbHAsI CYMMa BKJIaja, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 56448 pyoieid.

11. B Baze nexar s16;10ku: 6 sxenThiX U 12 KpacHbIX. CKOJIBKUMH CIIOCOOAMU MOXHO B3ATh U3
Ba3bl 4 )KENTHIX U 2 KPACHBIX s10710Ka?

9.

Bapuanr 4
5-3/108
Brraucnure: log 320‘10& S_IOg 2 1 (

Beraucnure: 9% .11% :99 4.

Haiinure 3HaueHue BbIpaXKEHHUS:

2
Haiinute perieHne ypaBHCHHUS: lOg 2( 6 —x ) = log 25)6
T
Beruucnure log 3| CIg Z

Tz
IlepeBenure u3 paguaH B rpagycsl B
" —7000-
YKaxuTte 4eTBepTh, B KOTOPOH JIEXKUT yroia , , ecau , =700

. . 3z
HaiinuTe 3HaueHue kocunyca yriia &, eciiu u3BecTHo, 4ro: sin@®=-0,8 u z<a < —.

x -3
Haiigure obnacts onpenenenus GpyHKIUN f(x) = log E
X X

10. bankoBckas nmpoueHTHas ctaBka paBHa 11% rogoseix. Kakosa qomkHa ObITh
nepBOHAYAJIbHAsI CYMMa BKJIaja, 4TOOBI Yepe3 2 rojia ero pa3mep coctaBui 73926 pyoueid.

11. B Baze nexar s16;10ku: 6 5xenThiX U 12 KpacHbIX. CKOJIBKUMU CIIOCOOAMU MOXHO B3ATh U3
Ba3bl 2 )KENTHIX U 4 KpacHBIX s10710Ka?

OOyuaromuecst JOMYCKAIOTCA K CJade SK3aMeHa IIPU  BBINOJHEHHUH BCEX BHUIOB

CaMOCTOSITENIbHOW paboThl, MPAKTUYECKUX M KOHTPOJIBHBIX padoT, MPEAYCMOTPEHHBIX paboyeid
IpOrpaMMOil U KaJIeHIapHO-TEMaTHYECKUM TIJIAHOM JWCIUITIIHHBL

IlepeyeHb BONMPOCOB K IK3aMeHY

Yacts A
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AN

- = o A

12.
13.
14.
15.

16.
17.

18

20
21

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

36.

Kopens n-oii crenenn. CoiicTBa KOpHs 71-01 creneHr. OO00IIeHHE TOHITHS O
rokasarese CTeleHn
[Tonsatue norapugma u ero cpoiictsa. OCHOBHOE JIOTapH(PMUUECKOE TOXKIECTBO.

JlecsaTuuHble U HaTypasibHbIe Jorapudmel. [IpaBuna neiictuii ¢ norapupmamu. Ilepexon

K HOBOMY OCHOBAHHUIO.
Jlorapudmuaeckue ypaBaenus. [lpuemsr pemenus. [Ipumepsr.
Jlorapudmudaeckas ¢pynknus. Ee cBoiicTBa, rpaduk

Tpuronomerpudeckue pyHkuuu. OnpeneneHue cuiyca, KOCHHyca, TaHI€HCa,
KOTaHI'€HCa.

Pagunannas mepa yrina. Ilepexona ot rpagycHOl Mephl K paJHaHHON U HA000POT.
3aBUCUMOCTB MEXAY TPUTOHOMETPUUECKUMHU (PYHKIUSIMHU OJHOTO YTIJa.
@opMyiibl ABOMHOTO yria. opmyIIbl CII0KEHUS.

. Pemenue npocTelmx TPUroHOMETPUYECKUX YPaBHEHUM.
. Tpuronomerpuueckue GpyHkimuu. O0IacTh ONMPEACIICHUs] © MHOYKECTBO 3HAUCHUN

TPUTOHOMETPUYECKHUX (YHKIIHIA.

OOpatHbIe TPUTOHOMETPHUECKUE (HYHKIIUH.

OcHOBHbIE OHATHA KOMOMHATOPUKU: pa3MeIlEeHus, IEPECTAHOBKH U COUETaHUS.
Teopus BepositHOCcTel. COOBITHE, BEPOSTHOCTH COOBITHS.

3aBUCHUMOCTB M HE3aBUCUMOCTH COObITHI. COBMECTHOCTh M HECOBMECTHOCTH COOBITHH.
[TpoTHBOMIOIOKHOCTH COOBITHH.

Teopus BeposiTHOCTEN. ClOXKEHNE U YMHOXKEHHE BEPOSITHOCTEN.

[Tpupamenne GyHkIuy u npupaimeHue aprymenta. OnpeneneHrue mpou3BOIHOM.

. OU3NYECKUN U MEXaHUYECKUM CMBICI MPOU3BOTHOM.
19.

VYpaBHeHUe KacaTeIbHOU K rpaduKy ) yHKITIH

. IIpaBuna u popmynsl audGepeHnrpoBaHus.

. [lpumMeHeHne MPOU3BOIHOM TSl HAXOXKICHHSI SKCTpeMyMa (yHKIIHA
22.
23.
24,
25.

[TonsiTHE UHTErpata U NEPBOOOPA3HON

Teopema HeroToHa — JleiiOnua

Crepeomerpust. OCHOBHBIC aKCHOMBI CTEPEOMETPUH U CIICICTBHSI U3 aKCHOM.
[TpsiMbIe U TIOCKOCTH B MTPOCTPAHCTBE. B3anuMHOe pacnonokeHue IByX NpsMbIX B
MIPOCTPAHCTBE.

B3anmHoe pacnonoxxenue npsMon U mockocTu. [lapamienbHOCTh PSAMOM U TIIOCKOCTH.

B3anmHoe pacnonokeHue AByX MIOCKOCTEN B MpOCTpaHCTBE. [lepneHIuKynsipHOCTh
JIBYX TIJIOCKOCTEH.

JIByrpaHHBIN yroil. YToi MeXAy IJIOCKOCTSIMHU.

Muororpanauku. Bepuinnsl, peOpa, TpaHd MHOTOI'paHHHKA.

IIpusma u ee cBorictBa. [IpsimMast ¥ HAKJIOHHAS IPU3MBI.

[TpaBunbHas npusma. [lnomans 60KOBOW U MOJIHONM MOBEPXHOCTHU MPU3MBIL.

Ky6. IMapannenenunen u ero cpoiictBa. O0beM kyba. O0beM napasiesenuneaa.
[Tupamua u ee croiicTa. [nomaas 6OKOBOM U MOJTHONW MOBEPXHOCTH MUPAMHUJIBI.
[IpaBuibHas nupamuaa. Y cedeHHas TMpaMua.

[IpencraBieHue o MpaBUIbLHBIX MHOTOTPAHHUKAX (T€Tpadp, KyO, OKTadap, 10AeKadIp U
HUKOCAdIP).
Tena u noBepxHoctu Bparenus. LHunuaap. OcHoBaHMs, BEICOTa, OOKOBAs TOBEPXHOCTD,
oOpa3yromas, pa3Beprka. [Inomanas 60KOBOI U TOTHOM MOBEPXHOCTH.
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37.

38.
39.
40.
41.
42.

10.

11

15

16.

17.

18.

19.
20.

21

. YOpocTHUTE BBIpaXKEHUE:

Tena u moBepxHocTH BpameHus. Kornyc. OcHoBaHue, BEICOTA, OOKOBast TOBEPXHOCTb,
oOpa3yromas, pa3Beptka. [Inomanas 60KOBOI U TOTHOM MOBEPXHOCTH.

[ap u cdepa. [Tnomans MoBEpXHOCTH CHEPHI.

Ceuenus mapa u cepsl.

dopmynsl 00beMa MHPaMUIBL, IIHHIPA U KoHyca. Dopmyrna oobemMa mrapa.
[IpssMoyronbHas cucTeMa KOOpAUHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpa.
Anrebpanyeckue onepanuu HaJ BekTopaMu. CKalnsipHOE IPOU3BEIEHUE BEKTOPOB.

Yacts B
x—16  x%5+4
x+x05+41 " x15-1

IIPOCTUTE BBIPAKEHHE U HalWJUTe ero 3HauYeHHE IpU X =

Yy 2,25
_3 1 2 2

Pacrionoxute uncnia B opsiake Bospactanus 2 *; 2; E; 23;23

3anucaTh B BUJIe OOBIKHOBEHHOM IPOOU OECKOHEUHYIO IECSITHUHYIO Ipo0b: 4,(8);
-2,6(93).
1

Y2 22
Pacnosnioxwute uncia B OpsiiKe BO3pacTaHUS 3 ; 3 ;9 3 34; 3

Beraucnure: logsS + log 425 + log4i
125

Beruncnure: log;72 — 10g3L6 + logs18

/

Beruncnure: 10g471 + logy36 +; 10g4£5
5 81

Pemure norapudmMuyeckoe ypaBHEHHE: 10g (2( -1 ): 2

Pemmre norapupMuUecKoe ypaBHEHHe log(x+1)=log(4x—5)

Pemure norapudmuueckoe ypaBaenue logs (3x —5) = logz (x — 3)

. Pemire norapupmuueckoe ypaBHEHUE log , (x + 3) = 4
12.
13.

14.

Pewnte 10rapupMUIECcKOe yPaBHEHHE log | (4 - x) + log , (1 = 2x) = 2 log , 3
Pemmte norapudmuyeckoe ypasaenue Ig (3 —x) —1g (x +2)=21g2

122
YrpocTute BeIpaXkeHue: L=sin”
cos a—1

sin(360° — &) cos(—«)
cos(180° + )

YnpoctuTe BeIpaxkenue: 1 + cos” o — sin” o

. T
Vrpoctute Beipaskenue: S % T )€ (@)

T
cos(—+ta
( 5 )
. . 5 .
Haiinure cos o u tg a, eciu sin o = 3 u o - yroa Il koopauHaTHON yeTBepTH
1

Haiimure cos oo m tg a, ecu sin o = 0,6 u o - yroa [ koopauHATHON YeTBEPTH
Haiinute cos o u tg o, ecn sin o =— 0,8 u o - yrou Il koopauHaTHON YeTBEpTH

. Haiinmure sin o u tg o, ecnmu cos oo = 0,6 u o - yroa [ koopaAuHATHOW YeTBEPTH
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22.

23.
24.
25.
26.

27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.
41.
42.

43.

44,

45.

46.

47.

V1
Pemure Tpuronomerpuueckoe ypaBHenue: 2 cos( x + Z) =4/2

PelliTe TPUrOHOMETPHUYECKOE ypaBHEHHE: sin” X — 0,25 = 0
Pemmre Tpuronomerpuueckoe ypaBHeHue: 2 cos X + .2 =0
PelriTe TPUrOHOMETPHUECKOE ypaBHeHHe: 2 sin” X +sinx — 1 =0
PelriTe TPUrOHOMETPHUYECKOE ypaBHEHHe: 2 sin” X + 7sin x — 4 =0

Pemnre TpuroHoMeTpudeckoe ypaBHeHue: 2 sin( x + %) +4/2=0

Pemmte TpuronoMerpuueckoe ypaBHeHnue: 2 cos X — 3 =0

16" (125Y
Pemmre mokasaTeibHOE YpaBHEHHE: | — | =] ——

25 64
Pemnre mokasarelpHoe ypaBHenue: 2 - 4% — 17 - 4°+ 8 =0

Pelnnte mokasatensHoe ypaBHeHue: 3°° — 4 - 3*+3 =0

2x+3
Pemnre nokasaTtenbHOE ypaBHEHUE: [—J =457

. 1
Hamnumure ypaBHeHHE KacaTeabHO# K rpaduky dyaknun f(x) =5 - 5 X B TOUKE Xo = 2.

CocTaBbTe ypaBHEHHE KacaTelbHOIl K rpaduky dyHkuuu f(x) = e** B Touke Xo = 0.
3anumInTe ypaBHEHHE KacaTelIbHoil K rpaduky dyrkmuu f(x) =3 x° + 5x B Touke ( 1; 8).
S—x

Haiinure mpousBoanyo GyHKIUU V :—+ >
X

. . Vs
HaiinnTe 3Ha4enre NpOU3BOAHON QYHKIMH p = 3x + 4 — 5sin x B TOUKE X, = —
2

3+2x

Haiinure npousBoanyto GyHKINU y = s
x p—

Haiinure npousBoanyro GyHKIMA y = —%x4 +3x7 = 2x+11

Haiizure nponsBoHyro GyHKIMH y=X — X (X + 7).
Haiitu mpomexxyTku Bo3pacTanus GyHKIIUN Y = x? — 2x + 3.
Vccnenyiite dyrkmuo f(x) = 3x> — 20 x° Ha BospacTanue (YObIBAHHE) U IKCTPEMYMBL.

Uccnenyiite pynkmuio f(x) = %x“ + ;x3 — 3 Ha Bo3pacrtanue ( yObIBaHHE).

2
BhluuciuTe MHTErpan I (OF +2x+1)dx
|

T

4
Brruucnure uHTErpal J.SIH2XdX .
i
6

9
6x

Brruucnure unTerpan J'—dx
VX

1

8
3 ZCZ
Boruucnure uarerpan | VX ax
1
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48.

49.

50.

51.
52.

53.

54.

55.

56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

1
Boblurcure nHTErpa j (1+2x)*dx
0

. . . 1.
Haiinure obmuii Bunx nepBooOpasHoit s pyHkiuu f (x) = — - sin 3x
X

Haiiti mepBooGpasuyto dyskmu f (x) = 3x” + 2 x — 1, rpaduk KOTOPOii IPOXOIUT Hepes
Touky M ( 2;4).

Haiinute nepBooOpasHyio GyHKINHU X /x - 3 %/3672

Jlnst pyrxums f(x) = (2x + 5)° HaiiauTe 1epBooGpasHyIo, rpadHK KOTOPOI MPOXOIUT
yepe3 Touky M (- 2; 3).

B simuke 20 mapoB, 3 HuX 12 6enbix, ocTanbHble roxyoslie. M3pnekatot 2 mapa. Halitu
BEPOSITHOCTH, YTO 00a 1mapa Oeble.

B niepBoii ypHe coaepxkutcs 8§ cuHuX U 10 KeNThIX MapoB, BO BTOPOi 4 O6enbix u 12
JKENTHIX 1mapoB. M3 kKaxka0i ypHbI HayAady U3BJICKIU 10 OHOMY mapy. Halitu
BEPOSATHOCTH TOTO, UTO 00a N3BJICYCHHBIX IIapa KEJITOTO IIBETA.

AndaBuT HEKOTOPOTO A3bIKA COAECPKUT 12 OykB. CKOIBKO CYIIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJICHHBIX U3 OYKB 3TOro aidasuTa, €ciau OyKBBI B CIOBAX MOTYT
HOBTOPSTHCS?

AndaBuT HEKOTOPOTO A3bIKA COAEPKUT 12 OykB. CKOIBKO CYIIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OYKB 3TOTO andaBuTa, €Cli OYKBHI B CJIOBaX HE MOTYT
MOBTOPATHCS?

B xop3une 16 mapos, u3 Hux 14 6enbix, octaiabHble cuHue. M3BnekaroT 2 mapa. Haiitn
BEPOSITHOCTH COOBITHI TOTO, YTO 00a Iapa CHHUE; IEPBBIN map Oeblii, a BTOPO CHHUIA.
Ha nexxypcTBo u3 3 MaJIbUUKOB M 4 IEBOYEK CITy4allHO OTOMPAIOT 4 Ie)KypPHBIX.
CKOJBKHMH c1I0cO0aMH UX MOXKHO OTOOpaTh MPH YCIOBUHU, UTO OYAYT OTOOpaHBbI 2
MaJIbuMKa U 2 JeBOYKU?

YCTpoiCTBO COCTOUT U3 TPEX JIEMEHTOB, pabOTAIOIINX HE3aBUCHMO. BeposTHOCTH
0€30TKa3HOI pabOoTHI 3a OMpeIETICHHBIN TPOMEKYTOK BPEMEHH IIEPBOT0, BTOPOTO U
TPETHETo AEMEHTa COOTBETCTBEHHO paBHbI 0,4; 0,3; 0,5. HaliTii BEepOsITHOCTH TOTO, YTO
32 3TO BPEMS OTKaXyT BCE TPU IJIEMEHTA.

U3 15 TypucToB Ha/0 BEIOPATH IEKYPHOTO U €ro MOMOIIHNKA. CKOJIBKUMHU CITOCOOaMHU
3TO MOYKHO cIeaaTh?

JlnaroHasib 0CEBOIro c€4eHMsI LIMIMHApA paBHa 13 cM, a paguyc OCHOBaHUS — 6 CM.
Haitgure BbICOTY HUIMHIpA.

B npaBuibHO#N 4eTHIpEXYrOIpHOM MUpaMue BeICOTa paBHa 12 cMm, a anodema — 15 cm.
Haitgure mmomaaps noJHOM NOBEPXHOCTH TUPAMHUIBI.

B ocHOBanuu npaBuibHOM YeThIpexyroyibHOM pu3mMbl ABCDA B C D) nexut kBaapar
co cropoHoii 4 cm. /lnaronans npusmel AC; o0pa3yer ¢ mIocKoCcThio ocHoBaHus ABCD
yrou 60°. HaliguTe BBICOTY NPU3MBI U IUIOIIAb [OJTHON IOBEPXHOCTH.

JlnaroHanb MpaBUILHON YETHIPEXYTOIBHOM MPU3MBI COCTABISET ¢ OOKOBOW I'PaHbIO YTOJI
60°. Haiigute 00beM IpU3MBI, €CITH CTOPOHA OCHOBAHHUS 8cM

Pagunycsl ocHOBaHUH yceueHHOTro KOHyca paBHbI 12 ¢cM 1 6 cM, a oOpa3yromas
HaKJIOHEHA K TUIOCKOCTH OCHOBaHU 1o yriioM 45°. Haiinure miomans 1 o0bem
YCEUEHHOTr0 KOHYCa.
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66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

Haiiaure nmonHyro mioma s TOBEPXHOCTH U 00beM MUPaMUIbL, Y KOTOPOil BHICOTA paBHA
2 M, a OCHOBaHHMEM IHPaMU/IbI SBISIETCA KBaJpaT CO CTOPOHOH 3 M.

OcHoBaHMEM NUpaMUIBI SBISIETCSA TPEYTOJIbHUK co cTopoHamu 12 cM, 10 cm, 10 cm.
Kaxxnas 60xoBasi paHb HaKJIOHEHA K OCHOBaHUIO 1ol yriioM 60°. Halinute 06beM 1
TUTOMIA/Ib OOKOBOM MOBEPXHOCTH MUPAMUJIBI.

HaiinuTe CTOpOHY OCHOBAHMS M BBICOTY MPABUJIbHOM YETHIPEXYTOIBLHON MPU3MBI, €CITH
Som=90cM’, Sgo=40cM’.

Bricora nmmmaapa pasHa 10 oM. [nomans cedyeHus HUIMHIPA MTOCKOCTHIO,
napajuleIbHON OCH IUJIMH/IpA U yAAJIEHHON Ha 9 M oT Hee, paBHa 240 1M 2, Haiinure
paanyc UUITUHIpA.

OcHoBaHMe MPSIMOI IPU3MBI — PABHOOEPEHHBIN TPEYTOIBHUK CO CTOPOHOMU 6 cM, a
nuaroHanb 6okoBoi rpanu 10 cm. Haiiaure mnommans 60KOBOH OBEPXHOCTH M 00bEeM
MIPU3MBL.

B npaBuibHOI 4eTHIPEXYTroabHOM MTPU3ME TIJIONIaAb OCHOBAHMS paBHA 25 cM?, a BeicoTa 4
cM. Haligute nuaroHans ¥ 00beM TPU3MBI.

OcHOBaHUEM MPSIMOM MTPU3MBI CIIYKUT MPSIMOYTOJIBHBINA TPEYTOJIBHUK C KaTeTaMu 12 cM
1 5 cM, BBICOTa MIPU3MBI paBHa § cM. HaiiauTe niomaab noJHONW MOBEPXHOCTH.

Pannyc OkpyKHOCTH, OIIMCAHHOW OKOJIO OCHOBAHUS IIPaBUIILHOM IIECTUYT OJIbHON
pu3MBlL, paBeH 3 cM. HalinuTe miomanb MoiHON MOBEPXHOCTH NMPU3MBI, €CIIH €€ BBICOTA
paBHa 10 cM.

JlnaroHanb MpaBUILHON YETHIPEXYTOIBHOM MPU3MBI COCTABISET ¢ OOKOBOW I'PaHbIO YTOJI
30°. Haitnure mmomaab 60KOBOI MOBEPXHOCTH M 00BEM IIPU3MBI, €CJIA CTOPOHA

OCHOBaHUS V2 CM.

Bricora unuapa Ha 12 cm Gosbliie ero paauyca, a Miomaib MOJTHONH TOBEPXHOCTH
paBHa 288 T oM. Haitaure paanyc ocHOBaHUS LIUIMHIpA.

JlnaroHasnp MpaBUIILHOMN YE€THIPEXYTOIBLHON MIPU3MBI COCTABIIIET ¢ OOKOBOM TPaHbIO Yol
60°. Haitnure 00beM MpU3MBI, €CJIM CTOPOHA OCHOBAHHS 6 CM.

Juamerp mapa paBeH BbICOTE KOHYCa, 00pa3yromias KOTOPOTO COCTABIISET C TNIOCKOCTHIO
ocHoBaHus yroa 60°. HaiiTu oTHoIeHNe 00BEMOB KOHYCA U IIapa.

Pannyc mapa pasen R=5. Haiinure momaas oJHON MOBEPXHOCTH BIIMCAHHOIO B IIAp
KyOa.

Pannycel ocHOBaHWI YCEUEHHOTO KOHYca paBHBI 4 ¢cM U 12 cM, a oOpasyroliasi paBHa
17cMm. HalimuTe: a) BRICOTY YCEUEHHOTO KOHYCA; 0) IUIOIIAb OCEBOTO CEUEHUS.

B ocHOoBanuu npaBuiabHOM YeThIpexyroyibHOM pu3mMbl ABCDA B C D) nexut kBaapar
co cropoHoit 8 cM. /lnaronans npusmel AC; o0pa3yeT ¢ MmIocKoCcThio ocHoBaHus ABCD
yrou 30°. HaliguTe BBICOTY NPU3MBI U IUIOIIAb [IOJTHONH IOBEPXHOCTH.

4. Cucrema oneHuBanus koMiuiekTa ®OC Tekylmero KOHTpPOJst ¥ MPOMeKyTOYHOI

aTTecTaluu

[Ipu orneHMBaHMM MPAKTHYECKOW M CAaMOCTOATENIbHON paboThl U (OPM IMPOMEKYTOUHOM

aTTecTaluy 00yJaromerocss yYuThIBACTCS CIIEIYIOIIee:

- KQ4eCTBO BBIITOJIHCHHUS TPAKTUIECKON YacTH PabOTHI;

- KayecTBO 0(OpMIIEHUS OTYETA 110 padoTe;

- KQ4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI IIPH 3aIIUTE PAOOTHI.
Kaxxapiii BUJ paOOThI OIIEHUBAETCSI 110 MATH OaThbHON IIKaJIe.
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«5» (OTIMYHO) — 32 IIYOOKOE M MOJHOE OBJIAZICHNE COJEpKaHUEeM Y4eOHOro MaTepuaiia,
B KOTOPOM OOydYaromuiicss cBOOOJHO M YBEPEHHO OPUEHTHPYETCS; 3a YMEHHE MPaKTUYECKU
PUMEHSATHh TEOPETUYECKHE 3HAHUS, BHICKA3bIBATh M 0OOCHOBBIBATH CBOU CyXAeHUs. OueHka «5»
(0TNIMYHO) TpeoiaraeT rpaMOTHOE U JIOTUYHOE U3JI0’KEHUE OTBETA.

«4» (xopomio) — ecnu OO0ydYaroUIMiics MOJHO OCBOMJI y4eOHBIH MarepHal, BIajeeT
HAyYHO-TIOHATUIHBIM ammapaToM, OPHEHTHPYETCS B HM3YUYEHHOM MarepHualie, OCO3HaHHO
IPUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
¢dbopMa 0TBEeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPHUTEIHHO) — €CIM O0yJaromuiicss oOHapy>KUBaeT 3HaAHWE U MTOHHMMAaHUE
OCHOBHBIX TOJIOKEHUH yueOHOro MaTepuasa, HO W3JIaraeT €ro HEMOJIHO, HEMOCIeA0BaTeIbHO,
JIOTTYCKaeT HETOYHOCTH, B NPUMEHEHMHM TEOPETUUYECKUX 3HAHUN TP OTBETE HAa IPAKTUKO-
OpPUEHTUPOBAaHHBIE BOIIPOCHL; HE YMEET J0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKACHHUS.

«2»  (HEYyIOBIETBOPUTEILHO) — €ClAM  OOy4alolmuiics UMeeT pPa3pO3HEHHBIE,
OeccrucTeMHbIe 3HaHMS, JTOMYCKAaeT OIMMOKU B OMpelneleHUH 0a30BbIX MOHITHH, HCKaXKaeT MX
CMBICJI; HE MOXKET ITPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oueHuBaHusi NPaAKTHYECKUX padoT.

[TpakTryeckas paboTa OLIEHUBAECTCS MAaKCUMAJIbHO OLEHKOH «5» (OTIMYHO).

Kaxxnoe 3amanne orieHUBaeTCs MaKCUMAIbHO OLIEHKOH «5» (OTJIIMYHO).

ITo pe3ynbTaTram OLIEHUBAaHUA BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEAHEM.

Kputepuu oneHnBanus pemieHni 3aaad.

«5» (OTJIIMYHO) — COCTABJIEH NPABUJIBHBIA AJITOPUTM PELICHUS 3aJaud, B JOTUYECKOM
paccyXJeHuH, B BbBIOOpE HOPMATHUBHBIX MCTOYHUKOB U PEIICHUU HET OMIMOOK, MOJIy4eH BEpHBIH
OTBET, 33/1a4a PelIeHa PallMOHAIBHBIM CIIOCOOOM.

«4» (Xopomio) — cOoCTaBJ€H MPAaBWIbHBINA aNrOpUTM pELICHUS 33/Jayd, B JOTMYECKOM
pacCy)KIeHUH ¥ pEIIeHUH HEeT CYIIECTBEHHBIX OIIMOOK; NPaBWIBHO CJIelaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIlleHHUs, HO 3a/aya pellleHa HepalroHaIbHbIM
CIoco0OM WIIM OMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIINOOK, MOJIyuYeH BEPHBIH OTBET.

«3» (YAOBIETBOPUTENIBHO) — 3aJaHHE BBINOJIHEHO, B JIOTHYECKOM PACCYXJACHUHU HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHBI CYIIECTBEHHBIE OIIMOKM B BHIOOPE HOPMATHBHBIX
MCTOYHUKOB; 3aJ]auya pellieHa He MOJHOCTHIO I B 00LIEM BHIE.

«2» (HEeyIOBJIETBOPUTEIIBHO) — 3a/la4ya peIIeHa HEPABUIBHO.

Kpurepun oueHuBaHMsI CAMOCTOATEIbHBIX Pa0doT.

Kpurepuu onieHuBaHus penieHUN 3a1a4.

«5» (OTJIIMYHO) — COCTABJICH MPAaBUJIBHBIA AJTOPUTM pPELICHUS 3aJadyd, B JIOTHYECKOM
paccyXIeHHH, B BHIOOpPE HOPMATHBHBIX HCTOUHUKOB M PEIIEHUU HET OUIMOOK, ITOIy4eH BEPHBIH
OTBET, 33aJjauya pellleHa palliOHAIbHBIM CIIOCOOOM.

«4» (X0pomo) — COCTaBJEH INpPAaBWIbHBIN aITOPUTM pELICHUS 3aJayd, B JOTMYECKOM
pacCyXJAeHUM U pEHIeHWH HEeT CYIIECTBEHHBIX OIIMOOK; TMPaBWIBHO CJIENaH BHIOOD
HOPMATHUBHBIX HCTOYHHMKOB; €CTh OOBSCHEHHE pEIleHHs, HO 3a/laya pelieHa HepaluOHATbHBIM
CIocoO0M MM JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, OJIyYeH BEPHBIN OTBET.

«3» (yIOBIETBOPUTEIbHO) — 3a/JlaHUE BBIMIOJHEHO, B JIOTUYECKOM PACCYKJIEHUU HET
CYILIECTBEHHBIX OLIMOOK, HO JIOMYIIEHbI CYIIECTBEHHBbIE OIIMOKM B BHIOOpPE HOPMAaTHUBHBIX
MCTOYHHUKOB; 33/1a4a pelieHa He TOJTHOCThIO UK B 00IIeM BUJIE.

«2» (HEeyIOBJIETBOPUTEIHHO) — 3a/1a4a pelIeHa HEMPaBUIbHO.

Kpurepun oneHuBaHNs KOHTPOJIBHBIX padoT.

«5» (otmmuHo) — pemiero 81-100% 3amanuii.

«4» (xopouio) — pemeHo 61 — 80% 3agaHuii.

«3» (yIoBIEeTBOPUTENBHO) — perieHo 41 — 60% 3ananuii.

«2» (HEeyIOBJIETBOPUTEILHO) — pemieHo MeHee 40% 3amaHuil.

Kpurepun ouenuBanus 1uppepeHuMPOBAHHOTO 3a4eTa

— BBIMIOJIHEHO MpaBUiIbHO 9-11 3amanuii — onenka «otauyHo» (80 — 100%);

— BBINOJHEHO MPaBHIbHO 0-8 3ajaHuil — o1leHKa «Xxopoiioy» (55— 79%);
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— BBINOJIHEHO IPABWIBHO 4-6 3aJaHUI — OLIEHKa «yJOBJIETBOPUTEILHOY» (36—-54%);
— BBINOJHEHO IpaBmiibHO 0-3 3a1aHuil — OlleHKa «HeyaoBiIeTBOpUTeabHO» (0-35%).
Kpurepun onieHUBaHNs 0TBETOB 110 IK3aAMEHANMOHHBIM OnJIeTaMm.

OTBeT MO »JK3aMEHAIlMOHHOMY OWJIETy OIICHMBAETCS MAaKCUMaJIbHO OIICHKOH «5»
(OTIMYHO).

IlepBslii BOIPOC MAKCUMAJIBHO OLIEHUBAETCS OLEHKOMN «5» (OTIMYHO).

Kaxxnas u3 AByX 3a/1a4 OLIEHUBAETCS OTJEIHHO MAaKCUMAIbHO OLIEHKOU «5» (OTJIMYHO).

ITo pe3ynbTaTram OLIEHHBAHUS BCEX TPEX 3a/laHNi OLIEHKA COOTBETCTBYET CPEIHEN.
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