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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PabGouass mporpamma o6mieoOpa3oBaTeIbHON y4eOHOW MUCIMIUIMHBI SIBISETCS YacCThIO
OCHOBHOM 00pazoBaTenbHOi nmporpaMmsl B cooTBeTcTBUM ¢ PI'OC myisa cneunansaoctu 38.02.07
bankoBckoe neno (ykpynuéHHas rpymnma crnenuaibHoctei 38.00.00 DxoHoMuKa U yIipaBiieHUE
(ypoBesb 3), 115 00y4aromuxcs OYHON GOpMBI 00yUEHUSI.

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

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

O6meoOpa3oBaTeabHas yaeOHast JTUCITUATIIINHA «Maremaruka H3ydaercs B
obmeoOpazoBarensHoM 1ukie yueOHoro turana OOIl CIIO Ha 6aze OCHOBHOTO O0OIIEro
00pa3oBaHus C OJydeHHEM cpeaHero obmero oopazosanus (ITIICC3)

1.3. Ilnanupyembie pe3yJabTaThl 0CBOECHUS AU CHUIJINHBI:
1.3.1 OcBoenue cojaepxxanus o00meoOpa3oBaTeIbHON y4eOHOW TUCIUIUIMHBI O0EeCcTIeunBaeT
JOCTHKEHUS 00yYaIOIIMMHUCS CIEAYIOUINX Pe3yIbTaTOB:

JIMYHOCTHBIX:

Jluunocmuvie pezynomamel 6 cghepe omuouwleHull obyuarowuxcia K cebde, K ceoemy
300p08bI0, K NO3HAHUIO CeOsL:

-TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOUIMXCS K OTCTAWBAHHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh M CIIOCOOHOCTH BhIpa0aThIBATh COOCTBEHHYIO MO3HITUIO IO
OTHOIICHUIO K OOIIECTBEHHO-TIOJIUTUICCKUM COOBITHSIM TPOILIOTO M HACTOSIIETO HAa OCHOBE
OCO3HAHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX [IEHHOCTEH U JOCTHKEHUI Halllell cTpaHbl;

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

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

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

-MHpOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd U
OOIIECTBEHHON MPAKTUKU, OCHOBAHHOE HAa JWAaJore KyJIbTyp, a TakKe pa3IudHbIX ¢(opM
0OIIECTBEHHOTI'O CO3HAHMsI, OCO3HAHKHE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

Jluunocmuvie pesyrbmamsl 8 cgepe omuowleHUll 0OVUAIOWUXCA C OKPYHCAIOUWUMU
JTHOO0bMU:

-HpaBCTBEHHOE CO3HAHUE U TIOBEJICHWE HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX
LEHHOCTEH, TOJIEPAHTHOIO CO3HAHUS U TOBEJCHHUS B IMOJUKYJIHTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH IUAJIOT ¢ IPYTHMH JIFOJIbMU, TIOCTHTaTh B HEM B3aUMOTIOHUMaHUsI, HAXOAUTh
oO11ye eIy U COTPYAHUYATh IS MX JOCTUKECHHUS,

-pa3BUTHE KOMIIETEHIIMA COTPYJAHMYECTBA CO CBEPCTHUKAMH, JCTHBMH MIIQIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTelIbHOM,  OOIIECTBEHHO  IOJE3HOW,  y4eOHO-
MCCJIEIOBATEILCKOM, MPOSKTHOW U APYTUX BHUIAX JIEATEIHHOCTH.

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

-TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCJIE CamMOOOpa3oBaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIBHON U 00IIIECTBEHHOM JIEATEILHOCTH;



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

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

-0CO3HAHHBIN BBIOOP OyayIIe mpodeccun Kak MyTh U Coco0 peann3anui cOOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

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

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

MeTanpeaMeTHbIX:

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

1. PerynsaTuBHbIC yHHBEpCaTbHbIC yUeOHBIE NCHCTBUS

OO0yuaromuiicst HayYuTCs:

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

2. [lo3HaBarenbHbIe YHUBEPCATIbHBIC YU€OHBIE IEHCTBUS

OOyuaromuiicst HayYuTCs:

-HaXOJWTh W TPHUBOJIUTH KPUTUYECKHUE apryMEHThl B OTHOUICHHH JACUCTBHMA U
CY)KICHHHM Jpyroro; CIOKOWHO W pa3yMHO OTHOCHTbCA K KPUTHYECKUM 3aMEYaHUsAM B
OTHOILIECHHH COOCTBEHHOTO CYXKICHHUS, PACCMAaTPHUBATh UX KaK PECypc COOCTBEHHOTO PAa3BUTHUS;

3. KoMmmyHHUKaTHBHBIC YHUBEPCAIbHBIC YUCOHBIE TCHCTBUS

OOyuaronuiicss Hay4uTCs:

-pa3BepHYTO, JIOTMYHO M TOYHO HU3JaraTh CBOIO TOUYKY 3pPEHHS C HCIOIb30BaHHUEM
aJICKBATHBIX (YCTHBIX M MMChMEHHBIX) SI3bIKOBBIX CPE/ICTB.

IIpenmeTHbIX:

B pesynbTare uzyuenus: yueOHoOro npenmera «MaremaTuka» Ha YpOBHE CPEIHEro oOIIero
00pa3zoBaHus 00YJAIOIINIICS HA YIITyOJICHHOM YPOBHE HAYUUTCS:

HCIOJIb30BAaTh YHUCIOBBIE MHOXECTBA HAa KOOPJAMHATHOM NPsIMOM M Ha KOOPAWHATHOMU
IUIOCKOCTH Il OMMCaHWs pealibHbIX IMPOLECCOB M SBICHUN; MPOBOAUTH JIOKa3aTeIbHbIE
pacCyXICHHs B CUTyallHsIX TOBCEIHEBHOM XU3HU, TP PEIICHUU 33]1a4 U3 IPYTHX MPEIMETOB;

BBITIOJTHATH M OOBSICHATH CPaBHEHUE PE3Y/IbTaTOB BHIYUCICHHUH MPU PEelIeHNH MPAKTUYECKUX
3a/1a4, B TOM YHUCJI€ NPHUOIMKEHHBIX BBIYUCICHUN, HUCIIONB3Yys pa3HbIe CIIOCOOBI CPAaBHEHMIA,
3aIMKChIBaTh, CPABHUBATh, OKPYTJISITh YHCIIOBbIE JaHHBIE PEalbHBIX BEIUYHUH C UCIOJb30BAHUEM
pPa3HBIX CHCTEM W3MEPEHHsI; COCTaBISITh M OIEHUBATh pPa3HBIMHU CHOCOOAMH YHCIIOBBIC
BBIPQXXCHUS MIPU PELICHUH NMPAKTUYECKUX 3a/1ad U 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

COCTaBJIATh W PEIIaTh YPaBHEHHsI, HEPABEHCTBA, UX CHUCTEMBI MPHU PEUICHUU 3a7a4 JIPYTUX
y4eOHBIX MTPEIMETOB; BBIMOJHATH OIEHKY IPaBIONOAOOMS Pe3ylbTaToOB, MOJIy4YaeMbIX MpU
pEelICHUH pPa3IMYHBIX ypaBHEHWH, HEPAaBEHCTB M WX CHCTEM NPHU PEIICHUU 3a7ad APYTrux
yueOHBIX IMPEIMETOB; COCTABIATh U pellaTh ypaBHEHUS W HEpaBEHCTBA C MapaMeTpamu Ipu
pelIeHnH 3a7a4 APYruX Y4eOHBIX MPEAMETOB; COCTABJIATh YPAaBHEHHE, HEPABEHCTBO WM UX
CUCTEMY, OMHCHIBAIOIIME PEAbHYI0 CUTYallMI0 WIM NMPUKIAAHYIO 33/a4dy, UHTEPIPETUPOBATH
MOJTyYeHHBIC PE3yJbTaThl, HCIOJNB30BATh MPOTPAMMHEIE CPEACTBA MPHU PEUICHUH OTACIbHBIX
KJIACCOB YPaBHEHUI U HEPABEHCTB;

OTpeAeNATh MO TpaduKaM ¥ HCIONB30BaTh ISl PEHICHHS MPUKIAJAHBIX 3a/1a4 CBOWCTBA
pEeaIbHBIX MPOLIECCOB M 3aBUCHUMOCTEH (HanOOJNbIINEe W HAaUMEHbIINE 3HAYEHHS], TPOMEKYTKH
BO3pacTaHus W YObIBaHUS (YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACUMMTOTHI, TOYKH
neperuoda, nepuo u T.1.); UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPaKTUYECKON
CUTYaIlUH; OMPENeATh M0 TpaduKaM MPOCTEHIIINE XapaKTEPUCTUKU MEPUOTUIECKIX TPOIIECCOB
B OMOJIOTMH, 5)KOHOMHUKE, MY3bIKE, PAIUOCB3H | JIp. (aMIUTUTYAQ, IEPUO U T.I1.);



pemath NpUKIagHBIE 3adaydl M3 OWOJIOTHH, (DU3MKH, XUMHH, SKOHOMHUKH W JPYTUX
IIPEAMETOB, CBSA3aHHBIE C HCCIEJOBAHUEM XapaKTEPUCTUK IIPOLIECCOB; WHTEPIPETHPOBATH
IIOJIy4YEHHBIE PE3YJIbTAThI;

BBIUUCIIATh WM OLIEHHWBATh BEPOSITHOCTU COOBITHI B peasibHOM KU3HU; BHIOMPATh METOIbI
MOJIXOJISIIETO MPEACTABICHUS M 00paOOTKH JaHHBIX;

COCTaBJISTh C WCIIOJIb30BAHUEM CBOWCTB F€OMETPUYECKHX (PUTyp MaTeMaTHYEeCKHE MOJIEIH
JUIsl peIlIeHUs 3a7a4 IPAKTUYECKOr0 XapakTepa U 3aad U3 CMEXHBIX JUCLUIUIMH, UCCIEA0BATh
MOJIyYEHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3yJIbTaT;

BIQJETh MOHATHSAMHM BEKTOPbl M MX KOOPAMHATBHI, YMETh BBINOJHATH ONEPALMM  HaJ
BEKTOpPAaMH; MCIOJIb30BaTh CKAIIPHOE IIPOU3BEACHUE BEKTOPOB MPU PEIICHUH 33]1a4; IPUMEHSTh
ypaBHEHHE IIJIOCKOCTH, (OPMYITY PACCTOSHHS MEX1Yy TOUKAMHU, ypaBHEHUE Cephl P peIICHUH
3a/1a4; IPUMEHSATh BEKTOPBI M METOJI KOOPAUHAT B POCTPAHCTBE MPU PELICHUU 3a1a4.

OOyuaronuiicss Ha yriy0JIEHHOM YPOBHE MOJTYYUT BO3MOXHOCTh HAyUYUThCA:

HCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK M S3BIK JIOTUKHU ISl ONUCAHUS PEATBbHBIX
IPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 APYTUX y4eOHBIX IPEIMETOB

cBOOOIHO ONEPUPOBATH YHUCIOBBIMU MHOXKECTBAMH MPU PELICHUU 3a/1a4;

IIOHMMAaTh IPUYMHBI U OCHOBHBIE UJIEN PACUIMPEHUS YHCIOBBIX MHOXKECTB;

BJIAZIETh OCHOBHBIMH ITOHATHSIMHU TEOPUU AECIUMOCTH IIPU PEIICHUH CTaHJIAPTHBIX 337124

UMETh 0a30BbIE MPEJICTABICHUS O MHO)KECTBE KOMIUIEKCHBIX YHCEIT;

CBOOOZIHO  BBINIOJIHATH  TOXAECTBEHHbIE  MPEoOpa3oBaHUsI  TPUTOHOMETPUYECKUX,
Jorapu(pMHUECKUX, CTETICHHBIX BBIPAXKECHUH;

BIaneTh hopmynoit buaoma HproToHa;

YMETb BBIIOJIHATD 3alIMCh YMCJIA B IO3UIIMOHHOM CUCTEME CUNCIICHHUS],

MPUMEHSTH NPU perieHny 3a1a4 OCHOBHYIO TEOpEMY aJIreOphl;

INPUMEHATh NPHU PELICHWU 33734 MpocTelnne (yHKIUH KOMILJIGKCHOM MEepeMEeHHON Kak
reoMeTpuyYecKre mpeodpa3oBaHus

CBOOOJHO OmpenensiTb TUIN W  BbIOMpAaTh METOA pPELICHHS I[OKa3aTeNbHBIX U
jJorapu(pMUUECKUX YpaBHEHHM W HEPAaBEHCTB, HPpAllMOHAIbHBIX YpaBHEHHWH M HEPaBEHCTB,
TPUTOHOMETPUUECKUX YPaBHEHUI U HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CHCTEMbI JIMTHEWHBIX YPAaBHCHHU;

pelaTe OCHOBHBIE TUIIBI YPaBHEHUM U HEPABEHCTB € IIapaMeTpaMy;

MPUMEHSTh MPH PEIICHUH 3a/1a4 HepaBeHcTBa Komu-byHskosckoro, bepnymm;

BJIa/IETh MTOHATHEM aCUMIITOTHI M YMETh €0 IPUMEHSATH PU PELIEHUH 3a/1a4;

MPUMEHITh METOJbl pelleHus npocTedmmnx auddepeHalbHbIX YpaBHEHUNH MEPBOro M
BTOPOT'O MOPSAKOB;

cBOOO/JHO BJIAJIETh CTAaHAAPTHBIM allapaToM MaTEeMaTHYeCKOro aHajlu3a JAJis BBIYUCICHUS
IPOM3BOIHBIX (PYHKIIMH OHOM NEpPEMEHHOM;

cBOOOJHO MPUMEHSATH anmapaT MaTeMaTHYeCKOIro aHalu3a JJid UCCleAoBaHUS (QYHKIUN U
NOCTPOCHUS IpaUKOB, B TOM YHCIIE UCCIETOBAHMS HA BBITYKIIOCTD;

OIIepUPOBATh MOHATHEM NEPBOOOPa3HON PYHKIMHU IS PEIICHUs 334,

OBJIAJIETh OCHOBHBIMH CBeZIeHUsAMHU 00 uHTerpaie Hprotona—JleiiOHMIa 1 ero nmpocTermmx
IIPUMEHEHHUSX

OIIEpUPOBATh B CTAHJAPTHBIX CUTYalUSIX IPOU3BOJHBIMU BBICIINX MOPSAKOB;

YMETb MPUMEHSATH MPU PELICHUH 3a7a4 CBOMCTBA HEMPEPHIBHBIX (YHKIIHIA;

YMETb NMPUMEHATH MPHIOKEHUE MPOU3BOAHON M ONPEACIEHHOr0 MHTErpajia K pPELICHUIO
3a/1a4 €CTECTBO3HAHMS;

BJAJeTh TOHATUAMHU BTOpas IPOW3BOAHAS, BBINYKIOCTh Tpaduka (GYHKIUU H YMETh
UCCIJIEIOBATh (DYHKIIMIO HA BBIMYKIIOCTD

HMETH IIPEJCTABICHUE O LICHTPAJIbHOM MPEIEIbHON TeOpeEME

HMMETh MPEJICTABICHUE O BHIOOPOYHOM KO3(PDHUIIMEHTE KOPPEISINH 1 JIMHEHHON PErpecCcuu;

HUMETh IPECTABIECHNE O CTATUCTUUECKHUX TUIIOTE3aX U IPOBEPKE CTATUCTUYECKOW TMIIOTE3HI,
0 CTAaTHCTHKE KPUTEPUS U €€ YPOBHE 3HAUNMOCTH;



HUMCTH NPCACTABIICHUC O CBA3U SMIIMPHUICCKUX U TCOPCTUUCCKUX paCHpeHGHGHHﬁ

WUMETh MPEJCTABICHHE O CTATHCTUYECKUX THUIOTE3aX U MPOBEPKE CTATUCTUIECKOM TUIIOTE3bI,
0 CTATUCTHKE KPUTEPUS U €€ YPOBHE 3HAYNMOCTH;

UMETh MPECTaBICHHE 00 aKCHOMATHYECKOM METO/IE;

YMCTb NPHUMCHATH Ui PCHICHUA 3adad CBOMCTBA IUIOCKHX H ABYI'paHHBIX YTJIOB,
TPEXTPAHHOTO YIJa, TEOPEMbI KOCHHYCOB U CHHYCOB JIJISl TPEXTPAaHHOTO YTIJIa;

BJIAJICTh IOHATHEM MEPHEHAUKYIAPHOE CEYCHUE MPU3MBI U YMETh IIPUMEHATH €ro IpU
pelIeHNH 3a1ad;

HUMCTH NIPCACTABIICHUC O ,Z[BOI‘/JICTBGHHOCTI/I MMpaBUJIbHBIX MHOTOT'PAaHHUKOB;

MMETh TpeJICTaBleHHe 00 akcuomax oObeMa, TMPUMEHATh (OpMyiabl 00BEMOB
IPSIMOYTOJIBHOT'O ITapajuIeNIeuIIea, IPU3Mbl U IUPaMUIbL, TETpasApa Py PELICHUU 3a1a4;

UMETH MPENICTABICHUE O JABIKEHHSIX B IPOCTPAHCTBE: MapaUICIbHOM ITEPEHOCE, CHMMETPHU
OTHOCHUTEIIBHO IUIOCKOCTH, LIEHTPAJbHOM CHMMETPHUH, IIOBOPOTE OTHOCUTEJIBHO IIPSIMOH,
BUHTOBOI CHMMETPHUH, YMETh IPUMEHSATh MX TIPU PEIICHUH 3a/1a4;

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

HAXOJUTh 00BEM MapaUIeNieNuIea U TeTPadapa, 3aJaHHbIX KOOPJANHATAMU CBOMX BEPIIHH;
- 32/1aBaTh MPSAMYIO B IPOCTPAHCTBE;

HAXOJ/IUTh PACCTOSHHE OT TOYKH JI0 IDIOCKOCTH B CHCTEME KOOPIAHMHAT;

HaxXOJqUTb PpaCcCTOAHUC MCKAY CKPCIIUBAIOIMIUMUCA TIIPAMBIMU, 3aJdHHBIMU B CHUCTCMC
KOOpJMHAT.

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

2.1 O0beM IMCHUILUIMHBI U BUAbI Y4eOHO padoThI

Buo yueonoit pabomur Oobvem uacos
O01beM 00pa3oBaTeIbLHON MPOrPaAMMBI 340
Pabora o0y4aromuxcsi BO B3aMMO/IeICTBHH C NpenofaBaTesieM 332
B TOM YHCJIE:
neKuuH (YpoKu) 166
B (hopMe IPpaKTUIECKON IMOATOTOBKH (€CIIH MPETYCMOTPEHO) *
MIPAKTUYCCKUEC 3aHATHS 166
B (hopMe MPAKTUIECKON TOATOTOBKH (€CIIH MPEIYCMOTPEHO) *
JabopaTOpHBIC 3aHATHUS
B (hopMe MPAKTUIECKON TOATOTOBKH (€CIIH MPEIYCMOTPEHO) *
CamocTosiTeibHasi padoTa o0yualomierocsi (Bcero)
[IpomexyTounas arrectanus B hopme auddepeHIpoBaHHOro 3auera B 1 cemectpe
[IpomesxxyTounas aTTecTanus B hopMme SK3aMeHa BO 2 ceMecTpe 6

IIo JAUCHUININHC MTPEAYCMOTPEHO 2 yaca KOHCYJ'IBTaL[Hﬁ.




2.2. TemaTn4yecKuii MJIaH U COIePKAHHUE TN CUUILIAHBI

AKTHBHBIE T
HHTEePAKTUBHbBIE

Copep:xanue yueOHOI0 MaTepuaJa, 1a0opaTopHble H MPaKTHYecKHe PadoThI, Oo0Bbem YpoBens
HaumeHoBaHuUe pa3aeoB U TeM dopmbI
caMoCTosATeIbHasI padoTa 00y4yaronuxcs 4acoB OCBOEHUSA
NpoBeIeHUs
3aHATHI
1 cemecTp
1. Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pymmoBas 1
O3HakOMJICHHE C pOJIBI0 MaTeMaTHKd B HayKe, TEXHHUKE, OJKOHOMHKE, ICKYCCHS
BBenenue WHPOPMAIMOHHBIX TEXHOJIOTHAX U MIPAKTHYECKON AEATEIEHOCTH.
O3HakoMJIEHHE C LEISIMU W 33JladyaMH M3YYEeHHUS MaTeMaTUKH HpPU OCBOEHUH
crenuanbHocteit CI10
Pazgen 1. Aareopa 54
2. Conep:xanue yueOHOr0 MaTepHaJia. 2 I'pynmnosas 1
Tema 1.1 MHOXKECTBO HATYpalbHBIX, I[ENBIX W palMOHANbHBIX uucia. [loHsaTue JIUCKYCCHSI
o OCCKOHCUHOW  JECATUYHOM  MEePHOAMYCCKOH  JApOOH.  AJCOpUTM  3alucU
Henble u panuoHadbHbIE YUCIA. N N N 9
9 OCCKOHCUHOW MEPUOTUYCCKON MECATHYHON HOpoOu B BHIC OOBIKHOBEHHOW.
JelicTBUTeIbHBIE YHCJIA. N
MHOXECTBO UPPANMOHATBHBIX M JICHCTBUTEIBHBIX 4YHCEN. [IpuOmmKeHHbIC
BbIYMCIEHUS. Moaysb NEHCTBUTENBHOIO YHCIA.
3. Tema 1.2. Coaep:xanue yueOHOT0 MaTepuaJa. 2 I'pynnosas 1
BbinoJiHeHue apu(pMeTHYECKHX BrmonHenne apupMeTndeckux ACWCTBHM HAI YHCIAMH, COYeTas YCTHBIE U JIUCKYCCHS
naedcTBuil Hag yncaamu. IIpu6an:KeHHble| MICEMEHHBIE MpHeMbl. HaxokaeHwe NpHOMMKCHHBIX 3HAYCHWH BEIHYUH U
Bblunc/eHud. [lorpemHocts B MOTPEITHOCTeH BBIYUCICHUH (aOCOMIOTHOH M OTHOCHTENBHOH); CpaBHEHHE
npeo0pa3oBaHUAX U BHIYHCIEHUAX YHCIIOBBIX BeIpakeHnH. CTaHaapTHas 3aIich YUCa
4. Tema 1.3 Coaep:xanue yueOHOT0 MaTepuaJa. 2 I'pynnosas 1
- Anrebpanueckas Gopma 3amuUCH KOMIUICKCHOTO uucia. [IpaBuiia CIOXKEHHS U JIUCKYCCHSI
KomnuekcHble ynciaa
YMHOXKEHUS KOMIUIEKCHBIX yucell. M300pakeHre KOMIUICKCHBIX YHCEI.

5. Tema 1.4 Conep:xanue yueOHOr0 MaTepHaJa. 2 I'pynmnosas 1
Tpuronomerpuueckas ¢popma 3anucu | TpuroHomerpudeckass ¢GopMa 3alHMCH KOMIUIEKCHOTO 4yucna. l3o0pakenue JUCKYCCHS
KOMILTEKCHOTro uncia. U3o6pakenne | KOMIIEKCHBIX uucesl. Bo3BeneHHe KOMIUIEKCHOro 4ucia B creneHb. dopmyna

KOMILJIEKCHOTO0 YHcjIa Ha KoopaAnHaTHOH | Myaspa
miockoctu. Popmyna Myagspa.
6. Tema 1.5 IIpakTHyeckoe 3aHATHE 2 Paz6op 2
i BreimoHeHne  AeMcTBWIA  Ham  TPUTOHOMETpPHYECKOW — opMmoil  3amucu KOHKPETHBIX
Tpuronomerpuyeckasi popma 3anucu N o o
KOMIUIEKCHOTO YHCIa. BBITONHEHWE ACUCTBUA HaJ KOMIUICKCHBIMH YHCIIAMHU CUTyarun
KOMILIEKCHOTO YHcJa.
anreOpandecKuX U TPUTOHOMETPHUIECKUAX (POPM 3amucH
7. Tema 1.6. Coaep:xanue yueOHOT0 MaTepuaJa. 2 I'pynnosas 1
CreneHb ¢ HATYPAJIBHBIM H LeJIbIM [ToBTOpEHNE MOHATHS CTENICHN C HATYPaIbHBIM U IEJIBIM MoKa3aTeneM. CBoHCTBa TCKYCCHS

nokasarejeM. ApupmMeTudeckuii KopeHb
HATYPAJbHOIi cTeneHu.

cTereHel ¢ menbiM nokaszareneM. CTeneHHbIe 3aBUCHMOCTH M (GyHKIUU. KopHu
HaTypaJIbHOM CTETIEHH U3 YHCJIa U UX CBOMCTBA.
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8. Tema 1.7. IMpakTHyeckoe 3aHATHE Pazbop
CreneHb ¢ HATYPAJBHBIM H HEJBIM [ToBTOpEeHUE MOHATHS CTENICHH C HATYPAJIBHBIM U IEJIBIM MoKa3aTeneM. CBOWCTBa KOHKPETHBIX
nokasareJyeM. Boruucienne kopHei CTemeHell ¢ uenplM MokasaTeneM. Pemenue — 3amad. Bwrumcienue kopHeit cuTyauui

HATYPAJbHOI CTeNeHH HaTypaJIbHOM CTEIICHN U3 YHCJIa C IPUMEHCHHEM CBOWCTB CTENEHEH.
9. Tema 1.8. IIpakTHyeckoe 3aHsATHE Paz6op
BeckoneuHo yobIBaomas Pemenne 3amay Ha HAXOXKJCHUE N —OTO YWICHA FEOMETPUYCCKOM MPOrpeccun KOHKPETHBIX
reoMeTpuyecKasi Mporpeccust CUTyalun
10. Tema 1.9. Conep:xanue yueOHOr0 MaTepHaJia. I'pynmnosas
CreneHnn ¢ paliioHAJLHBIM 1 CreneHp ¢ palMOHAJBHBIM TOKa3areneM. CBOWCTBAa CTENCHEH C pallMOHaIbHBIM JMCKYCCHS
JeficTBUTENBHBIM NMOKAa3aTeleM. mokazareneM. CTeTeHs C JIeHCTBUTENBHBIM TOKazateneM. [locTpoenue rpadukon
Crenennasi pyHKuus, ee CBOiicTBa U CTeTleHHBIX (QYHKIHA. BrimomHenne mpeoOdpazoBaHms rpaduKoB
rpaguk.
11. Tema 1.10. IMpakTHyeckoe 3aHATHE Paz6op
IIpeoGpa3zoBaHue YHCIOBBIX H [Ipeobpa3oBanue YNCIOBBIX M OYKBEHHBIX BBIPAKCHHH, CONEPXKALINX CTEICHH, KOHKPETHBIX
OYKBEHHBIX BbIPasKeHHUIi, copepKalluX | IMPUMEHss cBoicTBa. CpaBHEHHUE BBIpaXKEHHUI co cTemeHsMu. Permmenne 3amad Ha cuTyanui
crenenu. Crenennasi pynkumus, ee MIOCTPOCHHE TPAPHUKOB CTETIEHHBIX (YHKIIMK M Ha TIPpeoOpa3oBaHUs TPaPHUKOB
CBOIiCTBa U rpaduk.
12, T 1 Conep:xanue yueOHOr0 MaTepHaJa. I'pynmnosas
ema 1.11. Ioctpoenne rpadukoB  B3auMHO  00OpaTHBIX  (yHKIWMA.  BrimoiaHeHue JTIUCKYCCHSI
B3aumHo o0paTHbIe (PYHKIHH
npeoOpa3oBaHus rpa)uKoB
13. Tema 1.12 IIpakTnyeckoe 3aHATHE Pa36op
N Pemenune 3amad Ha mocTpoeHHe Tpa)KOB B3aMMHO OOPATHBIX (DYHKIINH. KOHKPETHBIX
B3anmHo o0paTHBIC QyHKIMH o
CUTyarui
14. Tema 1.13. Conep:xanue yueOHOr0 MaTepHaJa. I'pynnosas
Omnpenesienne paBHOCHJIBHOCTH OnpenencHue  PaBHOCWIBHOCTH — BBIPAXCHHUH C  pajWkanamu. PerieHue JCKYCCHS
BBIPAaKeHUH ¢ paanKaJIaMm. UppaIMOHATHHBIX YPABHCHUIN 1 HEPABECHCTB
HppannonajbHble yPABHEHHS H
HepaBeHCTBa
15. Tema 1.14. Coaep:xanue yue0OHOT0 MaTepuaJa. I'pynnosas
IHoka3aTreabHasi pyHKIUs, ee cBoiicTBa M| [locTpoenue rpaduKkoB NOKa3aTeNbHEIX (QyHKIHA. BrimomHenne npeobpa3zoBaHus JIUCKYCCHS
rpaguk. rpa(uKkoB

16. Tema 1.15. IMpakTHyeckoe 3aHATHE Pazbop

IHoka3aTreabHasi pyHKIHs, ee cBoiicTBa u| [locTpoenue rpaduKkoB NOKa3aTeNbHEIX (QYHKINA. BrimomHeHne npeodbpa3zoBaHus KOHKPETHBIX
rpaguk. rpauKoB CUTyanui

17. Tema 1.16. Coaep:xanue yueOHOT0 MaTepHuaJa. I'pynnosas

Pemenue noka3zareJbHbIX ypaBHeHMii 1 | PelieHne TOKa3aTenbHBIX YpaBHEHHMI UM HepaBeHCTB. PemeHne cucrem TCKYCCHS
HepaBeHCTB. CHCTeMbI MOKA3aTEJIbHBIX | [I0Ka3aTEJIbHBIX YPABHEHUH 1 HEPABEHCTB.
YPABHEHHIi H HEPABEHCTB
18. Tema 1.17. IIpakTHyeckoe 3aHsATHE Paz6op
Pemenne moka3aTejJbHbIX YpaBHeHHUI u | PemieHne noka3aTenbHbIX YPaBHEHUN U HEPABEHCTB. KOHKPETHBIX
HEPABEHCTB CUTyalun
19. Tema 1.18. IIpakTHyeckoe 3aHATHE Pasbop
Penrenye MpUKJIATHBIX 32129 HA PenieHue npukiagHbIX 33124 HA CIIOKHBIC MPOLICHTHI KOHKPETHBIX
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CJ0KHbIC MPOLEHTbI

cuTyanui

20. Tema 1.19 Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
Ut . Omnpenenenne norapudma. OcHoBHOE sorapudmuueckoe ToxaecTBo. ColicTBa JCKYCCHS
Onpenenenue Jorapugma. Cpoiicra - N
orapudmos sorapu(mMoB. B},mvonHeHne npeoOpa3oBaHUil BRIPAKCHHN, IPUMCHEHUE (POPMYIL,
CBSI3aHHBIX CO CBOMCTBaMH JIOTapU(MOB.
21. Tema 1.20 I[pakTuyeckoe 3aHATHE 2 Pasbop
- . Pemenne npumepoB Ha BbUMCICHHE —JorapudmoB. [IpumeHeHUe CBOWCTBa KOHKPETHBIX
Onpenenenue Jorapugma. Cpoiicra N . N
orapudmos sorapu(mMoB. B},mvonHeHne npeoOpa3oBaHUil BRIPAKCHHN, IPUMCHEHUE (POPMYIL, CUTyarun
CBSI3aHHBIX CO CBOMCTBaMH JIOTapU(MOB.
22, Tema 1.21. Copnep:xanue yueOHOr0 MaTepHaJia. 2 I'pynmnosas
JlecsiTHYHBIE H HATYpAJIbHbIE Jecstnunbie U HaTypaidbHBIE Jorapudmel. Popmynna mepexona oT Jorapudma mo JCKYCCHSI
Jorapumsl OJTHOMY OCHOBAHHIO K JIOTapu(pMy O IPYTrOMYy OCHOBAHHIO.
23. Tema 1.22. IMpakTHyeckoe 3aHATHE 2 Pasz6op
JlecsiTHYHBIE H HATYpAJIbHbIE Jecsatuunbie U HaTypaidbHBIE Jorapudmel. Popmyna mepexona oT Jorapudma mo KOHKPETHBIX
Jorapumsl OJTHOMY OCHOBAHHIO K JIOTapu(My O IPYTrOMYy OCHOBAHHIO. CHUTYaIHH
24, Tema 1.23. Coaep:xanue yueOHOT0 MaTepuaJa. 2 I'pynmoBas
Jlorapudgmuueckasi pynkuus, ee ITocTpoenue rpaduKoB JIOTapUPMIIECKUX G yHKITHH. Brimostnenne JTIUCKYCCHSI
CBOiicTBa U rpauk. peobpa3oBaHus rpaduKoB
25. Tema 1.24. IMpakTHyeckoe 3aHATHE 2 Paz6op
Jlorapudmuyeckas pyHkuus, ee IToctpoenue rpauKoB JorapupMUIECKUX (GyHKIUH. Brinonnenue KOHKPETHBIX
cBOlicTBa U rpauk. npeoOpa3oBanus rpadukoB CUTyaluun
26. Tema 1.55. Conep:xanue yueOHOr0 MaTepHaJa. 2 I'pynmnosas
JlorapudgMuyeckne ypaBHeHHS. OmnpenencHue 00IACTH TOMYCTHMBIX 3HAYCHUHN JIOTapU(PMHUUCCKOTO BBIPAKCHHUS. JMCKYCCHS
OcHOBHBIE METObI pelIeHus] Pewenne snorapudmMuueckux ypaBHeHHH. Pa300p OCHOBHBIX METOHOB pEIICHHMS
JorapupMu4ecKuX ypaBHeHHI 1 sorapu(pMHUYECKUX YPABHCHUN 1 HEPABEHCTB.
HEPaBEeHCTB
27. Tema 1.26. IMpakTHyeckoe 3aHATHE 2 Paszo6op
PaBHOCHJIbHBIE MEPEX0Abl B peieHnn | Penienne 3a7ad Ha WCIHOJIb30BaHUSI PABHOCHIIBHBIX MEPEXOJOB MMPU PEIICHUH KOHKPETHBIX
JorapugMuvecKuX ypaBHeHU i U ypaBHeHwuit .JTonroToBKa K KOHTPOJIBHONW paboTe cuTyanui
HEPaBEeHCTB
28. Tema 1.27. IIpakTHyeckoe 3aHATHE 2 Tpenunr
KonTpoabHas padora Nel. Kontpomsras pabora Nel.
Pa3nen 2. OCHOBBI TPUTOHOMETPHUU 36
29. Tema 2.1. Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
Pajmannas mepa yra, IloBopoT TouKH I/IsyquI/Iev PalMaHHOTO METOJla W3MEPCHUA YINOB BPAlICHWA M HX CBASH C JVCKYCCHS
rpagycHoit Mepoii. V3o0paskeHIe YTiIoB BpaIleHUs Ha OKPY>KHOCTH, COOTHECEHHE
BOKPYT Hayajia KOOpPAUHAT.
BEJIMYMHBI YTJIa C €T0 PACIIOJIOKCHHIEM.
30. Tema 2.2 IIpakTHyeckoe 3aHsTHE. 2 Paz6op
o Wzydenne paanaHHOTO METOAAa W3MEPEHHS YIJIOB BPALICHHA W WX CBSI3H C KOHKPETHBIX
Pagnannas mepa yraa. IloBopot Touku N N o
rpagycHoii Mepoii. V3o0paskeHIe YTiIoB BpaIleHUs Ha OKPY>KHOCTH, COOTHECEHHE CUTyarui
BOKPYT Ha4aJia KOOPIHHAT.
BEJIMYMHBI YTJIa C €r0 PacHOI0KCHHUEM.
31. Tema 2.3. Conep:xanue y4eOHOr0 MaTepHaJa. 2 I'pynmnosas
OnpenesieHne CHHYCA, KOCMHYCAa 1 ®DopMyIMpOBaHHE ONPEACICHUIH TPUTOHOMETPUUYCCKUX (QYHKIMHA AJIsl YIJIOB JTIUCKYCCHSI
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TaHreHca yrJja.

MMOBOPOTa M OCTPBIX YTJIOB MPAMOYTOJIBFHOTO TPEYrOJbHHWKA M OOBSCHEHHE WX
B3aUMOCBSI3U. 3HAKU CUHYCa, KOCUHYCA U TaHT'€HCA

32. Tema 2.4. IIpakTHyeckoe 3aHsATHE. Paz6op
OnpenesieHne CHHYCA, KOCMHYCAa 1 Pemenne 3ama4 Ha HaxOXKJICHUE CUHYCA KOCHHYCA M TAHI'€HCA YTJIOB. KOHKPETHBIX
TaHreHca yrJia. CUTyalni
33. Tema 2.5 Copep:xanue yueOHOr0 MaTepHaJia. I'pynnosas
- 3aBUCHMOCTh MEXAY CHHYCOM M KOocuHycoM. OCHOBHOE TPHIOHOMETPHUYECKOE JMCKYCCHS
3aBHCHUMOCTH MEKIY CHHYCOM,
TOX/IECTBO. 3aBUCHMOCTb MEXAY TAaHICHCOM M KOTAHI€HCOM. 3aBUCHMOCTb
KOCHHYCOM W TAHT€HCOM OJHOTO H TOr0
MEXAYy TaHI€HCOM M KOCHHYCOM. M3yueHue (GopMys CIIOXKEHUS JUId CUHYca,
ke yriia. @opMyJIbl CI10KeHUsT
KOCHHYCa M TAaHTCHCA Pa3JINdHbIX YIIIOB.
34. Tema 2.6 IIpakTHyeckoe 3aHsITHE. Pazbop
o [IpuMeHeHHE OCHOBHBIX TPUTOHOMETPHUYECKMX TOXKIECCTB MJISI BBIYUCICHHUS KOHKPETHBIX
IIpuMeHeHne OCHOBHBIX N . . o
3HAQUEHWH TPUTOHOMETPHUIECKHX (QYHKIHUI 1Mo oxHON u3 HuX. CHHYyC, KOCHHYC H CHUTYaINH
TPUTOHOMETPHYECKUX TOKAECTB.
TaHTeHC yIIIoB o U —0. .JIpuMeHeHne GhopMys CIIOKEeHUS I CHHYyCa, KOCHHYCA U
DopMyJIbI CI0KEHHUS
TaHTCHCA PAa3INYHbBIX YIIIOB P PELICHUH 3ajad.
35. Tema 2.7. Coaep:xkanue yueOHOT0 MaTepuaJa. I'pynnosas
CuHyc, KOCHHYC M TAHTeHC ABOifHOTO | M3yueHne ¢opMyn ABOMHOrO yryia AN CHHYCa, KOCHHyCa M TaHI€HCAa M HX JICKYCCHS
yrJa. IIPUMEHEHHME NPH PEIICHHUH 3a/1a4
36. Tema 2.8. IIpakTHyeckoe 3aHsATHE Paz6op
IIpumenenne popmyJ1 1BOIHOTO 1 W3yyenne ¢GopMys MOJOBHUHHOIO yIla JUlsi CHHYCa, KOCHMHYCa M TaHI'€HCa U UX KOHKPETHBIX
TOJOBHHHOTO YIJIOB. NIPUMEHEHHUE MPH PEIICHHUH 3a/1a4 CUTyalni
37. Copep:xanue yueOHOr0 MaTepHaJa. I'pynnosas
Tema 2.9. O3HaKOMJICHHE CO CBOMCTBAMH CUMMETPHUM TOUCK HA €AUHUYHOM OKPYXKHOCTU U JUCKYCCHSL
®opmyJabl npusegenus. Cymma n NPUMEHEHNE UX IS BBIBOJA (GOpMyIT npuBeaeHus.. PopMyibl CyMMBI M pa3HOCTH
Pa3HOCTb CHHYCOB U KOCHHYCOB CHHYCOB U KOCHHYCOB M MX NPHMEHEHHE IMPH YNPOIIEHUN TPUTOHOMETPUIECKUX
BBIpAKCHU I
38. Tema 2.10. IMpakTHyeckoe 3aHATHE Pazbop
IIpuMeHeHne OCHOBHBIX ITpeobpa3oBaHne TPUTOHOMETPUYECKUX BBIPAKECHHH C NMPHUMEHEHHEM OCHOBHBIX KOHKPETHBIX
TPUTrOHOMeTpHYecKUuXx GopmyJ Aas TPUTOHOMETPUUECKHX (HOpMyIL. CUTyarui
npeodpa3oBaHus
TPUTOHOMETPHYECKUX BbIPasKeHHit
39. Tema 2.11. Coaep:xanue yueOHOT0 MaTepuaJa. I'pynnosas
Apxkkocunyc. Pemmenue ypapaenus cos(x)| Onpenenenue apkkocuHyca U ero cBoiicrsa. @opmMyia Il pelieHus] ypaBHEHHH JUCKYCCHSL
=a cos(x)=a. Omnpenenenne apkcuHyca W ero cBoictBa. dopmyna s pelieHHs
Apkcunyc. Pelnenne ypaBHenuii sin(x)=a| ypaBHeHuH sin(x)=a
40. Tema 2.12. IIpakTHyeckoe 3aHsATHE Paz6op
Apxkocunyc. Pemmenue ypaBHenus cos(x)| Pemenus ypaBnenuit cos(x)=a u sin(x)=a KOHKPETHBIX
=a cUTyauui
Apkcunyc. Pemnenne ypasHenuii sin(x)=a
41. Tema 2.13. Conep:xanue yueOHOr0 MaTepHaJia. I'pynmnosas
ApKTaHreHC U apkkoTaHreHc. Pemenue | OnpeneneHue apKTaHTeHCAa W apKKOTaHT@HCa M UX cBoiictBa. PDopmyna s JICKYCCHSI

ypaBHeHuii tg(x)=a u ctg(x)=a

pemeHus ypaBHeHHH tg(x)=a u ctg(x)=a.
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42. Tema 2.14. IMpakTHyeckoe 3aHATHE 2 Pasz6op
ApKTaHreHc u apkkoraHrenc. Pemenue | Pemenns ypaBuenuii tg(x)=a un ctg(x)=a. KOHKPETHBIX
ypaBHeHuii tg(x)=a u ctg(x)=a cuTyauui
43. Tema 2.15. Conep:xanue yueOHOr0 MaTepHaJa. 2 I'pynmnosas
Pemrenne TpUroHOMeETPHYECKHX Pemienne mpocTedmuX TPUTOHOMETPUYCCKHX YPaBHEHUN C IMPUMCHEHUEM BCEX JIUCKYCCHSI
ypaBHeHuii. OmHOpoaHBIE u3ydeHHbIX (popmys. OTHOPOIHBIC TPUTOHOMETPUYCCKUE YPABHCHHUS IMEPBOM U
TPUTOHOMETPUUIECKHE YPABHEHUSI. BTOpPOW CTCNEHM W QITOPUTM WX pelieHus. [IpuMepsl pemieHus MpOCTEUIINX
Pemnrenne TpUroHOMeETPHYECKHX TPUTOHOMETPUYCCKIX HEPABCHCTB C MOMOIIBIO SAUMHUYHON OKPYKHOCTH
HEPaBeHCTB
44. Tema 2.16. IIpakTHyeckoe 3aHATHE 2 Tpenunr
KonrpoabHas padora Ne2. Kontpompras paborta Ne2.
45. Tema 2.17. IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
Moaroroska k quddepenmupoannomy | IToaroroska k quppepeHINPOBaHHOMY 3a4eTy KOHKPETHBIX
3a4ery. cuTyauui
46. TlnddepenmpoanbIii 3auer JuddepenumpoBannbiii 3auet. [TonBeeHNEe HTOTOB 332 CEMECTP 2 Tpenunr
Pa3gen 3. @yHKnuH, HX CBOIICTBAa U rpaduKH 24
47. Conep:xanue y4eOHOr0 MaTepHaJa. 2 I'pynmnosas
O3HaKOMJICHHE C TOHSATHEM IICPEMCHHOW, MpUMEpaMHU 3aBHCHMOCTEH MEKIy JTIUCKYCCHSI
Tema 3.1. MEPEMEHHBIMH.
Onpenenenne YUCIA0BOH PYHKIIMHU 1 O3HaKOMJICHHE C TOHSATHEM TpaduKa, ONPEICICHUC NPHHAICKHOCTA TOYKU
Croco0bl ee 3aJaHusl rpaduky ¢ysxmnun. Onpenenerue mo GopMyiie IPOCTEHIISH 3aBICHMOCTH, BHIA
ee rpaduka. Beipakenue 1mo ¢popMylie OHOM MEPEMEHHOHR depes3 ApyTrue.
O3HaKOMIIEHHUE ¢ ompeesieHneM (GYHKITMH, (OopMyITUpOBaHUE €ro.
48. Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
Tema 3.2 OmnpeneneHne Bo3pacTaloUieil W yObIBaromiei, OrpaHHYEeHHON CBEpXy (CHH3Y) JIUCKYCCHSI
CaoiicTBa pyHKUMIT ¢yskunn. Hanmenpmee w HamOombimee 3HadeHUS QYHKIUH. YeTHOCTh W
HEYETHOCTh (PYHKIMIA. AITOPUTM HCCIEOBaHUS (DYHKIIUU HA YETHOCTD.
49. Conep:xanue yueOHOr0 MaTepHaJia. 2 I'pynnosas
Tema 3.3. Uzyuenue nowsmus obpamuoi @yukyuu, ONUpPEICICHHE BUAA U HOCMPOEHUe JIUCKYCCHSI
N3yyenue noHaTusi 00paTHoil QyHKUUU | epaghuxa oopamnou GyHKyuu, Haxoxcoenue ee 0oracmu
onpedenenus 1 0061acmu 3Ha4eHUl.
50. IIpakTHyeckoe 3aHsATHE. 2 Paz6op
Tema 3.4. Cxema ucclieToOBaHus (bYHKLII/II/I; KOHKPETHEIX
VceaenoBanue dynkuu CocraBnenne BUAOB (YHKIHMHA 10 JAHHOMY VCIOBHIO, pEIICHWE 3aaad Ha CUTyarun
IKCTPEMYM.
51. Tema 3.5. Coaep:xanue yueOHOT0 MaTepuaJa. 2 I'pynnosas
IIpeodpa3oBanus pyHKIHUI U AeiicTBUS | YMEHBIICHHE 00JIaCTH ompeneneHus QyHKIun. AprpMeTHIECKHE OTepany HaJ JTIUCKYCCHSI
HaJ HUMHU ¢yakuusamu. [loctpoenne ciioxHON QYHKINH.
52. Tema 3.6 Copep:xaHue yueOHOI0 MaTepHaJa. 2 Paz6op
o Brrancnenue 3HaueHni QYHKIUHN 110 3HAYCHUIO apTyMEHTA. KOHKPETHBIX
CrenenHble (yHKIHMH N
OnpezencHue NOJ0KEHU TOUYKH Ha rpaduke 1o ee KOOpAMHATAM U Ha00O0pOT. CUTyarun
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ITocTpoenue rpaduKoB cTENEHHBIX (QYHKITHI

53. IIpakTHuyeckoe 3aHsITHE. 2 Pasz6op
Tema 3.7. Pewrenve 3amay Ha BEIYMCICHNE 3HAYEHUH (DYHKIMI 110 3HAUEHHIO apr'yMEHTa. KOHKPETHBIX
Crenennbie GpyHKIHH OnpeneneHne MoJ0XKEeHUst TOYKH Ha rpaduke 110 ee KOOpAUHAaTaM ¥ Hao0opoT. CUTyaINi
[TocTpoeHue rpaMKoB CTENEHHBIX (QYHKIMH
54. Conep:xanue yueOHOr0 MaTepHaJa. 2 I'pynnosas
Tema 3.8. Brruncienye 3HaueHni QyHKLIMHI 10 3HAYCHUIO apryMEHTa. JUCKYCCHSL
Ioxa3zaTeabHble (pyHKIHH OmnpeneneHne MoJ0XKEeHUst TOYKH Ha rpaduke 110 ee KOOpAUHAaTaM ¥ Hao0opoT.
[TocTpoeHue rpaMKoB Moka3aresbHbIX (PyHKUMIL.
55. IIpakTHyeckoe 3aHsATHE. 2 Paz6op
Tema 3.9. Brrancnenne 3HadeHni QYHKIUI 110 3HAYCHNAIO apTyMEHTA. KOHKPETHBIX
IMoka3aTeabHble (QyHKIHH OmnpenencHue MOJOKEHUSI TOUKH Ha Tpadrke 110 ee KOOpAUHATAM U HA00O0pOT. CHUTYaIHi
ITocTpoenwne rpadukoB MoKa3aTeIbHBIX (HYHKIIHH.
56. Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
Tema 3.10. Brrancnenue 3HadeHni QyHKIHUI 110 3HAYCHNAIO apTyMEHTA. JIUCKYCCHSL
Jlorapugmuyeckue GpyHKIMHA OmnpenencHue MOJOKEHUS TOUKH Ha rpaduKe 10 ee KOOpAUHATAM U HA00O0pOT.
[Toctpoenne rpadukoB orapuHMUIECKUX () YHKITHH.
57. IIpakTHyeckoe 3aHsITHE. 2 Paz6op
Tema 3.11. Brruncienye 3HaueHni QyHKIMHI 10 3HAYCHUIO apryMEHTa. KOHKPETHBIX
Jlorapugmuyeckne GyHKIun OnpeneneHne MoJ0XKEeHUst TOYKH Ha rpaduke 110 ee KOOpAUHATaM ¥ Hao0opoT. CUTYaINi
[TocTpoeHue rpaukoB sorapuMuUIecKux QyHKIUH.
58. Tema 3.12. IIpakTHyeckoe 3aHsATHE 2 Tpenunr
KonTponbnas padora Ne3 Konrponbnas padora Ne3.
Paznen 4. Kom0nnaTopuka 16
59. Tema 4.1. Conep:xanue y4eOHOr0 MaTepHaJia. 2 I'pynnosas
N3y4yenne npaBuia KOMOMHATOPHKH. W3yyenne mpaBuiaa KOMOMHATOPMKM W NPUMEHEHHE TPU  PELICHUH JCKYCCHS
IIpaBuyo npou3BeaeHus. KOMOMHATOPHBIX 3371a4.
60. Tema 4.2. IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
Pa3memenus, coueTanus, O3HaKOMJICHHE C TMOHATHUSMH KOMOMHATOPUKH: Pa3MEIICHUSIMH, COUYETaHUSIMH, KOHKPETHBIX
NEePeCTAHOBKH nepecTaHOBKaMHy ¥ (POPMYJIaMH JUISL UX BBIYHCIICHHUSI. CUTyalNi
61. Tema 4.3 IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
- OObsicHeHHEe W TNpuUMeHeHHe (OpMyNn s  BBIYHCICHHS  pa3MELICHUH, KOHKPETHBIX
PemeHne npakTH4ecKUX 3a1a4 ¢ N o
MIEPECTAaHOBOK M COYECTaHMI NPH PEIICHUH 3a1ad. CHUTYaINH
HCIO0JIb30BAHHEM MPABHJ epecTAHOBKHI .
Pemenne mpakTHYECKHX 3a7ad C HCIOJIb30BAHWEM MOHATHH W IIPaBHII
U pa3MelleHUs] KOMOMHATOPUKHI
KOMOWHATOPUKHU
62. Tema 4.4. IMpakTHyeckoe 3aHATHE 2 Paz6op
PemeHne npakTH4eCcKUX 32124 € Pemenre npakTHUECKUX 3a7a4d ¢ IPUMEHEHUEM TIPaBHI PA3MEIICHHS U COYECTaHUS KOHKPETHBIX
NpUMeHeHHeM MPaBUJI pa3MelleHUus 1 CHUTYaINH
coUYeTaAHHsA
63. Tema 4.5 Copep:xaHue yueOHOI0 MaTepHaJia. 2 I'pymmoBas
- OsHakomiienne ¢ 6unomoM HerotoHa u TpeyronsHukoM [lackans. Pemenne 3amau JICKYCCHS

bunom HeroToHa

Ha pasJIOKCHUC OUHOMA.
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64. Tema 4.6 Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
iy OszHakomiieHHe ¢ TpeyroispHHKoM [lackans. Pemenue 3amau Ha pasioxeHHe C JMCKYCCHS
Tpeyroabnuk [Mackans.
MTOMOIIBIO TpeyrojpHuKa [lackais
65. Tema 4.7 IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
Pemenne 3a7a4 KOMOMHATOPUKH, 3akperuieHue Tembl OuHOMa HproToHa u TpeyronpHuka [lackans. IloarotoBka KOHKPETHBIX
npumeHsis 0unom Helorona n KOHTpOJILHOH padoTe. cUTyauui
TpeyroabHnk IMackass.
66. Tema 4.8 IIpakTHyeckoe 3aHATHE 2 Tpenunr
KonTponabnas padora Ne 4 KonrponbHas padbora Ne4.
Pa3gen S. DineMeHTHI TeOPHH BePOATHOCTEH U CTATHCTHKH 22
67. Conep:xanue y4eOHOr0 MaTepHaJa. 2 I'pynnosas
Tema 5.1. OmnpezencHue CIy4aifHOro, JOCTOBEPHOTO M HEBO3MOXKHOTO coObITHI. CymMa, JIUCKYyCCUS
CoObIiTHsI. BeposITHOCTH COOBITHS. Mpou3Be/icHue coObITHi. PaBHOE M mpoTHBOMONIOXKHOE coObiTHe. Kiaccmyeckoe
orpeJieJIeHUe BEPOSTHOCTH.
68. Tema 5.2 IIpakTHyeckoe 3aHsITHE. 2 Paz6op
- Pemwenne 3amay Ha ompeaereHHE CIy4alHOIo, JOCTOBEPHOTO M HEBO3MOXHOTO KOHKPETHBIX
Co0biTHus. BepossTHOCTH COOBITHUS N N N
COOBITHI., CyMMa, TIPON3BE/ICHUE COOBITHH. CUTyanui
69. Tema 5.3 Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
- . W3ydenne TeopeMbl O BEpPOSITHOCTH CYMMBI HECOBMECTHBIX COOBITHII WM ee IVCKYCCHS
Cro:xeHue BepoSiITHOCTEI . o
ceCTBUN. Brraucienne BeposITHOCTH HECKOJIBKUX COOBITHH.
70. Tema 5.4 IIpakTHyeckoe 3aHsITHE. 2 Paz6op
o . Brrancnenue BeposSTHOCTH HECKOIBKUAX COOBITHIA. KOHKPETHBIX
Cro:xeHue BepoSiITHOCTEI o
CUTyanui
71. Tema 5.5. Coaep:xkanue yueOHOT0 MaTepuaJa. 2 I'pynmoBas
He3aBucumrbie coObITHS. Y MHOKEHHE W3yyeHne TeopeMbl O BEPOSTHOCTH YMHOXXEHHS HE3aBUCHMBIX COOBITHIL. JTIUCKYCCHSI
BEPOSITHOCTEH. Brlunicienne BepoSTHOCTH HECKOJIBKMX COOBITHI
72. Tema 5.6. IIpakTHyeckoe 3aHsITHE 2 Paz6op
Pemnrenue 3a1a4 ¢ npuMeHeHAEM Pemienue 3amaq Ha BEIYUCIICHUE BEPOSTHOCTEH COOBITHI KOHKPETHBIX
CBOIICTB BepOSATHOCTEI cuTyauui
73. Tema 5.7 Copnep:xanue y4eOHOr0 MaTepHaJia. 2 I'pynnosas
N o O3HAKOMJICHHE C MOHITHUEM CIIyY4alHON BEIHYHUHEL. J[UCKpETHBIC U HEMPEPHIBHBIC JHCKYCCHS
CayuaiiHble BeJIMYUHBI. .
clydaiiHble BEJIMYMHBL [ MCTOrpaMMa U MOJIUTOH YacToT.
74. Tema 5.8 Conep:xanue yueOHOr0 MaTepHaJa. 2 I'pynmnosas
e . . | O3HakOMJICHHE C TPEACTABICHUEM UYHCIIOBBIX JAHHBIX M MX XapaKTEPHCTUKAMHU: JIUCKYCCHS
HenTpanbHble TEHAEHIUM CJIYyYaiiHOI
e YHHbL TeHepaJbHas COBOKYITHOCTh, BBIOOpKa, CpemgHee apudmMeTHueckoe, MOJa,
Meauana. [loHsTre 0 3aayax MaTeMaTH4eCKOM CTaTUCTHKHU.
75. Tema 5.9 IIpakTHyeckoe 3aHATHE 2 Paz6op
N Mepsl pa3dpoca ciaydailHOW BEJIMYMHBI: pa3Max, OTKIOHEHHWE OT CPEIHEro, KOHKPETHBIX
Meps1 pa3dpoca ciayqaiiHol BeTHYHHBI o
JTUCTIEPCHS, CpeHEe KBAAPATHIHOE OTKIOHCHHE. CUTyanui
76. Tema 5.10. IMpakTHyeckoe 3aHATHE 2 Pasz6op
Penrenue mpakTHYecKHX 32424 Ha Pemenne mpakTiHueckux 3a1a4 Ha 00pabOTKY YHCIIOBBIX TAHHBIX, BEIYHUCICHHE UX KOHKPETHBIX
00pad0TKy YHCJIOBBIX JAHHBIX XapaKTepUCTHK. CUTyarm
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77. Tema 5.11. IIpakTHyeckoe 3aHATHE 2 Tpenunr
KonrpoJbHas paéora Ne5, Kontponbhas padota Ne5.
Pa3nen 6. Hauaja MaTeMaTH4eCKOro aHAJIN3a 46
78. Tema 6.1. Coaep:xanue yueOHOT0 MaTepuaJa. 2 I'pynnosas
O3HakoMIIeHHe ¢ TOHATHEM YnciioBoli | O3HaKOMIICHHE C MOHSITHEM YHCIOBOHW IIOCIEAOBAaTEIbHOCTH, CIOCO0aMHU ee JCKYCCHSI
nocJjenoBareabnoctu. [penen 3aaHNs, BEIYUCICHUSIMH €€ YICHOB.
1nocje10BaTeIbHOCTH
79. Tema 6.2 Copep:xaHue yueOHOI0 MaTepHaJia. 2 I'pynnosas
- O3HakOMJICHHE C BBIYMCICHHEM CYMMBI OECKOHEYHOIO YHCIIOBOTO psila Ha JCKYCCHS
Boruuciienne cyMMbl 0€CKOHEYHOT0 o o
IpUMEpE BBIYMCICHUS CYMMBI OECKOHEUHO YyOBIBAIOIEH TreoMeTpHYecKon
YHCI0BOTrO psiga
IIPOTPECCHHL.
80. Tema 6.3. IIpakTHyeckoe 3aHsITHE 2 Paz6op
Apupmeruueckas u reomerpuyeckas | HaxoxneHue n —oro wieHa apudMeTH4ecKOW U TeOMETPUYECKOH Hporpeccuii, KOHKPETHBIX
nporpeccusi. CYMMBI ITEPBBIX N YICHOB. CUTyalun
81. Tema 6.4. IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
CymMma OeckoHe4HO yObIBaromiei Pemwenne 3agad Ha mpuMeHEHHE (GOPMYJBI CyMMBbl OSCKOHEYHO YOBIBarouien KOHKPETHBIX
reoMeTPUYECKOii MPOrpeccuu TeOMETPUYECKOH MTPOTPECCHHU CUTYaIHH
82. Copep:xaHue yueOHOI0 MaTepHaJia. 2 I'pynnosas
Tema 6.5. O3HaKOMIICHHE C TIOHATHEM IIPON3BOJHOM. JCKYCCHSI
IMoHsTHE NPOU3BOIHOIH, ee Wzydgenne n GopMynHpoBaHUE €€ MEXaHMIECKOTO CMBICTA.
MeXaHNYeCKHil CMBICII W3ydenne anropuTMa BEIYMCICHHUS TPOW3BOAHON Ha MpHMEpE BBIYHCICHUSL
MTHOBEHHOW CKOPOCTH.
83. Tema 6.6 Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
A BeiBox  QopMyibl  assi  BBIYKMCIEHHMS TPOW3BOJHON CTENEHHOW (DYyHKLHWH. JICKYCCHS
IIpousBoaHas cTeneHHon GpyHKIUU. N N
Brrunicienie npon3BoIHOM CTENEHHONW (YHKIIHH.
84. Tema 6.7. Conep:xanue yueOHOr0 MaTepHaJa. § 2 I'pynnosas
Ipasia wnddepenmuponanis. [MpousBosHast oT CYMMBI, TpOM3BEACHHS 1 HacTHOTO JBYX (byHKIMA. JCKYCCHS
[TpousBosHas CIOKHOM QYHKIMH
85. Tema 6.8. Conep:xanue yueOHOr0 MaTepHaJia. 2 I'pynmnosas
IIpoun3BoaHbIe 3IeMeHTAPHBIX YcBoenue npaBuil 1uddepeHIpoBaHHsl, TaOIHUIBI TIPOU3BOIHBIX JIEMEHTapHBIX JMCKYCCHS
(yHKIMi. $YHKIMHA.
86. Tema 6.9. IIpakTHyeckoe 3aHsITHE 2 Paz6op
IIpuMeHenune TAa0UIBI MPOU3BOAHBIX | [IpiMeHeHre TaOMWIBI TPOW3BOAHBIX SJIEMEHTAPHBIX (YHKOWH W TIPaBHI KOHKPETHBIX
3JIeMEeHTAPHBIX PYHKIHIA. G hepeHIMPOBaHUS TSI HAX0XKICHHUS IPON3BOTHBIX (DYHKITHH. CUTyanui
87. Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
Tema 6.10. O3HakOMJIEHHE C TIOHATHEM yrioBoro kodddummenrta mnpsmoil. Benenue JTIUCKYCCHSI
. . | moHsTHS KacaTenbHOW K Tpaduky GyHKOUHA. [eoMeTpUYecKHid CMBICTT
I'eomeTpuyeckuii cMbICJ MPOU3BOIHOM. . .
npousBonHOW. DopmMyna A COCTaBICHHS YpaBHEHHs KacaTeNbHOW K rpaduky
(YHKITUHU B TOUKE X,.
88. Tema 6.11. IMpakTHyeckoe 3aHATHE 2 Paz6op
CBs13b NPOU3BOIHOI U TPOMEKYTKOB [MpumeHneHne TPOM3BOAHOM K HAXOXKICHHIO NPOMEXYTKOB BO3pacTaHUS U KOHKPETHBIX
BO3PACTAHMSA H YOBIBAHHSA (DYHKIINH. yOwiBanus ¢ynkimi. Teopema Jlarpamxka. cUTyauui
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89. Tema 6.12 Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
o HeobOxoxumoe yciioBHe CyIIECTBOBAaHUsS OKCTpemMyma — Teopema depma. JCKYCCHS
IIpousBoaHas U IKCTpeMyMbl GyHKIHH.
JlocTaTo4HOE YCIIOBHE CYIIECTBOBAaHHS IKCTPEMyMa.
90. Tema 6.13 IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
e . | IIpoBenenre ¢ MOMOLIBIO NPOM3BOJHOW HCCIENOBaHUA (GYHKIMH, 3adaHHOMN KOHKPETHBIX
IIpoBeaenue ¢ MOMOIIBLIO MPOU3BOTHOIM . N
(dhopmyoit. CUTyarun
HccaenoBaHnusa GyHKIAH. . .
Y cTaHOBIICHHE CBSA3M CBOWCTB (DYHKITUH U IPOU3BOIHOM MO HX rpadukam.
91. Tema 6.14 IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
o . Haxoxpaenue BTopoit npou3BOAHOM. KOHKPETHBIX
Bropas npousBoaHast pyHKIMIA. o
CUTyarui
92. Tema 6.15 IIpakTHyeckoe 3aHATHE 2 Pas36op
e IToHsITHE TPOM3BOIHON BTOPOTO MOPSIIKA. KOHKPETHBIX
Beinykioctb rpaguka GyHKIUNH, TOYKH N
BrimykiocTs QyHKIHH. CUTyarui
neperuoa.
Touku nepernoa.
93. Tema 6.16. IMpakTHyeckoe 3aHATHE 2 Paz6op
IIpyMeHeHue MPOU3BOIHOM K [IpumMeHeHre TPOU3BOIHOM K MTOCTPOSHHIO IpahUKOB PYHKITHI KOHKPETHBIX
NMOCTPOEHNI0 rpaduKkoB GyHKUMIA. CUTyauui
94. Tema 6.17. IIpakTHyeckoe 3aHATHE 2 Tpenunr
KourpoabHas padora Ne6. Kontponbnas padota Ne6
95. Tema 6.18 Copep:xaHue yueOHOI0 MaTepHaJia. 2 I'pynnosas
T [TonstTue mnepBooOpasHoil. CBA3b MEXIy MNPOM3BOAHON QYHKIIMHM U ee JTIUCKYCCHSI
IonsiTue nepBoodpa3Hoii pyHKIUM. .
IepBOOOPA3HOH.
96. Tema 6.19 IIpakTHyeckoe 3aHATHE 2 Pasz6op
o Omnepariysi HHTETPUPOBAHUSL. KOHKPETHBIX
IIpaBuiia HaxokIeHNs MePBOOOPA3HBIX. . o
Tabnuna nepBooOpa3HBIX ANEMEHTAPHBIX ()YHKIIUN CUTyarun
97. Tema 6.20. IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
Pemenne 3aqa4 Ha CBSI3B Pewienne 3ana4y Ha cBs3b NEPBOOOPA3HON U €€ IPON3BOTHONA. KOHKPETHBIX
NMepBO0OPA3HOIi U ee MPOU3BOAHOI. CUTyaluun
98. Tenma 6.21 Conep:xanue y4eOHOr0 MaTepHaJia. 2 I'pynmnosas
o OrnpenesneHne KpUBOIMHEHHOHN Tpaneiu. JIUCKYyCCHS
[nomaas KPpUBOJIWHEHHOW TPaeuu 1
Onpenenenue UHTErpana.
HHTErpaJ. BelunciieHne HHTErpajios. N
®dopmyna Heiorona-Jleiibuuia
99. Tema 6.22 IIpakTnyeckoe 3aHATHE 2 Pasz6op
o Pemenne 3aa4 Ha IpUIMEHEHNE WHTETpaa sl BEIYUCICHUS TUTONIaIeH. KOHKPETHBIX
IIpuMeHeHne MHTerpana s o
" CaMocTosiTe1bHAsi padoTa 00y4yalouxcs 2 CUTyauun
BBIYMCJIEHUS MJI0IaAeii. .
Pemenne 3amaq. [ToaroToBka Kk KOHTPOJLHOM paboTe
100. Tema 6.23. IIpakTHyeckoe 3aHATHE 2 Tpenunr
KourpoabHas padora Ne7 Kontponsnas padora Ne7
Pa3gen 7. YpaBHeHHsI H HEPABEHCTBa 22
101. Tema 7.1. Coaep:xanue yueOHOro MaTepuaJa. 2 I'pynnosas
O3HaKOMJIEHHE ¢ MPOCTEHIHUMHI O3HaKkOMJICHHE C TPOCTEHINIMMH CBEICHUSIMH O KOPHIX anreOpandecKux TVCKYCCHS

CBe/ICHUSIMM 0 KOPHSAX aJre0panyeckux
YPaBHEHHUH.

YpaBHEHUM, MOHATUSIMU UCCJICIOBAHUS YPABHEHUHN U CUCTEM ypaBHEHUH.
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102. Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
Tema 7.2. PaBHOCuibHBIE  ypaBHeHMs. TeopeMbl O  PAaBHOCHJIBHOCTHM  YPaBHEHHIL. JCKYCCHS
N3y4yenune Teopnu paBHOCHIBHOCTH Toeob ) I
. peoOpa3oBaHHe IaHHOTO YypaBHEHHMs B YypaBHEHHe-cliefoBanue. I[Ipoepka
YPaBHeHHii M ee MPUMeHEeHHs xopHei. [ToTeps KopHEH.
103. Tema 7.3. Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
OO01Iue MeTOAbI PellieHUs] YPABHEHH . Merton 3amenbl iepeMeHHol. Mckitouenre BO3MOKHOM MOTEpH KOpHEH. JIUCKYCCHST
104. IIpakTHyeckoe 3aHATHE 2 Paz6op
Tema 7.4. Cytp MeToma pas3ioKeHWs Ha MHOXHUTEIH. PemieHne pannoOHAIbHBIX, KOHKPETHBIX
MeTo/ pa3Jio:KeHUs] HA MHOKHTEJIH. HppaMOHATBHBIX, MOKA3aTEIbHBIX, JOTAPU(PMHUECKIX M TPUTOHOMETPUIECKUX CHUTYaIH
YpaBHEHHH JAHHBIM METOIOM
105. Tema 7.5 IIpakTnyeckoe 3aHATHE 2 Pa3z6op
U . Cytp MeTO#a BBEIEHHS HOBOW TepeMeHHOW. PemeHme pannoHAIBHBIX, KOHKPETHBIX
Mertoa BBeieHHs HOBOII mepeMeHHOit N
. HppalMOHATBHBIX, MOKA3aTEIbHBIX, JOTAPU(PMHUECKIX M TPUTOHOMETPUIECKUX CUTyarui
IJIl pellleHUusl ypaBHeHU . N
YpaBHCHUH TaHHBIM METOJIOM
106. Conep:xanue yueOHOr0 MaTepHaJa. 2 I'pynmnosas
Tema 7.6. Cyts  ¢yHKIHOHAJIBbHO-Tpaduueckoro Merona. PemieHne — panuoHaNbHBIX, JUCKYCCHS
DOYyHKIHOHATbHO-TPadUYecKHii MeTOI. | UPPALMOHAIBHBIX, IT0KAa3aTeNbHBIX, JIOTApUYMUUYECKHX U TPUTOHOMETPUYECKHX
YpaBHCHUH TaHHBIM METOJIOM
107. Tema 7.7. IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
Pemienne HepaBeHCTB ¢ OTHOIA PaBHOCHibHOCTH  HepaBeHCTB. CucTeMa U COBOKYIIHOCTH — HEPaBEHCTB. KOHKPETHBIX
nepeMeHHOI. MeTox HHTePBAJIOB. HppaumnonansHble HepaBeHcTBa. HepaBeHcTBa ¢ MogyneMm. CUTyalni
108. Tema 7.8. IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
Cucrema ypaBHeHuii. Meton CyTb METOZa TOACTAHOBKH. KOHKPETHBIX
TMOJACTAHOBKH. Pemenne cucreM ypaBHEHUI METOJOM MIOJICTAHOBKU cuTyanui
100. Tema 7.9. IMpakTHyeckoe 3aHATHE 2 Paz6op
Cucrema ypaBHeHnuii. Meroj CyTb MeTOa anredpandecKoro CIOKEHHS. KOHKPETHBIX
aJrefpanvecKoro cJoKeHusl. Pemenne cucteM METOOM aJIre0pandecKoro CI0KEHHs CHUTYaIHH
110. Tema 7.10. IIpakTHyeckoe 3aHATHE 2 Paz6op
Cucrema ypaBHeHuii. Meron BBeienusi | CyTb METOJ1a BBEACHHS HOBBIX IIEPEMEHHBIX ST CHCTEM. KOHKPETHBIX
HOBBIX NepeMeHHBbIX. Pemienne cucreM METOI0M BBE/ICHHSI HOBOH ITEPEMEHHOM. CUTyarmn
111. IIpakTHyeckoe 3aHsATHE 2 Tpenunr
Tema 7.11. KonrponbHas pabora Ne§
KonTponbnas padora Ne8.
I'eomerpus
Pazgen 8. IlpsiMble M II0CKOCTH B NPOCTPAHCTBE 24
112. Tema 8.1. Conep:xanue yueOHOr0 MaTepHaJia. 2 I'pynmnosas
IIpeamer crepeoMeTpHH, AaKCUOMBI I'eomeTprueckre Tena u HOBEPXHOCTH B CTEPEOMETPHH. JCKYCCHSI
cTepeoMeTpuu AxcnoMbl ctepeomerpri. CIIeACTBUS U3 aKCHOM.
113. Tema 8.2 Copep:xaHue yueOHOI0 MaTepHaJia. 2 I'pynnosas
. . IapasuieIbHOCTh MPSIMBIX B TPOCTPAHCTBE. JUCKYCCHS
I[apannenbHOCTH NPAMBIX, NPAMOii 1
Teopema o mapanenTbHBIX MPSIMBIX.
MJIOCKOCTH

ITapanmnenbHOCTh NPSMOMN U TIIIOCKOCTH.
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114. Tema 8.3 Copep:xaHue yueOHOI0 MaTepHaJia. 2 I'pymmoBas
- CkpeuiBaromuecs npsiMble. JCKYCCHSI
B3aumHoe pacmoJiokeHne MPAMBIX B
Teopema 0 CKPEHIMBAOIIUXCS TPSMBIX.
MPOCTPAHCTBE. YTO0J MEKIY ABYMSI
VYT0JI ¢ COHaNpaBICHHBIMHI CTOPOHAMH.
NPSIMBIMHA
YT0oJI MEXIY ABYMS MPSIMBIMHU.
115. Conep:xanue y4eOHOr0 MaTepHaJa. 2 I'pynnosas
Tema 8.4. [MapannenbHble MIOCKOCTH. JUCKYCCHSL
IapanaeabHOCTH IIOCKOCTEH [Ipu3Hak mapaiebHOCTH IBYX IIOCKOCTCH.
CBOIiCTBa MapaJUICTbHBIX TUIOCKOCTEH.
116. Tema 8.5. Coaep:xanue yueOHOT0 MaTepuaJa. 2 I'pynnosas
Terpasap OmnpeneneHne TeTpadapa U €ro CBOHCTBA. JIUCKYCCHS
117. Tema 8.6. Coaep:xanue yueOHOro MaTepuaJa. 2 I'pynnosas
Mapannenenumnen OnpezencHue NapaieieuIea U ero CBOWCTRA. JCKYCCHS
118. Tema 8.7 [pakTuyeckoe 3aHATHE 2 Pasbop
o Pewenne 3amaq Ha ceueHne KOHKPETHBIX
Terpasdap u napaJuiejienumnes. o
CUTyarun
119. Conep:xanue yueOHOr0 MaTepHaJia. 2 I'pynmnosas
Tema 8.8. [eprieHIUKYISAPHBIC MPSIMBIC B TPOCTPAHCTBE. JICKYCCHS
IepneHANKYJIAPHOCTH NPSIMOH | [NapannensHbie IpsSMBbIC, IEPICHANKYIISIPHBIC K TUNIOCKOCTH.
TVIOCKOCTH [pu3Hak NeprneHAUKYISIPHOCTH MPSMOM U TIOCKOCTH.
Teopema o npsMON MEPIEHANKYIISIPHOM K TJIOCKOCTH.
120. Tema 8.9 Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas
o PaccrosHue OT TOUKHU 10 IIJIOCKOCTH. JUCKYCCHS
IlepneHANKYJISAP U HAKJIOHHbIE. YT0JI
. Teopema o Tpex MepHIeHANKYIISIPaXx.
MesKIY MPAMOii M MII0CKOCTHI0 .
Y01 MeXIy IpsAMON U MIIOCKOCTEHIO.
121. Tema 8.10. Coaep:xanue yueOHOT0 MaTepuaJa. 2 I'pynmoBas
JByrpanuslii yroJ. JByrpaHHbI{ yroJ. JIUCKYCCHS
IepneHANKYJIAPHOCTH MIOCKOCTEI [pu3HaK NepIeHAUKYISIPHOCTH ABYX IIOCKOCTEH.
122. IIpakTH4Yeckoe 3aHsITHE 2 Paz6op
Tema 8.11 OmnpeneneHne NpsMOYrojbHOTO Napajulesienuea. KOHKPETHBIX
NS CBoIiCTBa IPSIMOYTOJILHOTO MapalIe/ICIHIeIa. CUTyarmn
[psaMoyroasHBIH Mapasiiejenunesn
Pewenue 3anay.
123. IIpakTHyeckoe 3aHATHE 2 Tpenunr
Tema 8.12. Konrponbnas pabora Ne9
KonTponabHas padora Ne9
Pa3znen 9. MHOrorpaHHMKH M KpPYIJble Teja 56
124. Tema 9.1 Coaep:xanue yueOHOT0 MaTepuaJa. 2 I'pynmoBas
. IToHsTHE MHOTOTPaHHHKA. JUCKYCCHS
IloHsiTHe MHOTOrPaHHUKA.
I'eomeTpuueckoe Teno.
125. Tema 9.2. Copep:xaHue yueOHOI0 MaTepHaJia. 2 I'pynnosas
IIpusma. ITonsiTHE TIPU3MBI. JUCKYCCHS
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[Tnomanb 60KOBOM U TOJHON MOBEPXHOCTH TPU3MBI.
Pa36op 3azau.

126. Tema 9.3 IIpakTnyeckoe 3aHsITHE. Pazbop
- Pemenne 3amay Ha HAXOXACHHUE IUTOMANU OOKOBOW M IMOJHOW MOBEPXHOCTHU KOHKPETHBIX
Ilaomaas NOBEPXHOCTH MPU3MBI. N
MIPU3MBL. CUTyaluun
127. Conep:xanue yueOHOr0 MaTepHaJa. I'pynmnosas
[TonsiTe nupamMuabL. JIUCKYCCHSI
Tema 9.4.
[IpaBuibHas nupamua.
IInpamupa. N o
[Tnomans 6OKOBOW U MONHOW MOBEPXHOCTHU MUPAMUJIBI.
128. Tema 9.5 IIpakTHyeckoe 3aHsITHE. Pa3z6op
- Pemenne 3amad Ha HaXO0XACHHWE IIIOMAAX OOKOBOW W TOJHOW MOBEPXHOCTH KOHKPETHBIX
Inomans NOBepXHOCTH MUPAMHUABI. o
TIPU3MEI CUTyarui
129. Copep:xaHue yueOHOI0 MaTepHaJia. I'pymmoBas
Tema 9.6 [TonsTHE yCEUEHHOM TUpaMUIBbIL. JIUCKYCCHSL
- YcedeHHast MUpaMuia U €e CBOMCTBA.
YceueHnass nupamMuaa. N . o
[Tnomans GOKOBOM M MONHOW MTOBEPXHOCTH YCEUEHHON MHPaMHUIHL.
130. Tema 9.7 IIpakTHyeckoe 3aHsTHE. Paz6op
o [Tnomans 6OKOBOW U MOJHOW MOBEPXHOCTH YCCUCHHON THPAMHU/IBL. KOHKPETHBIX
Inomans yceueHHOH MUPaMUIbI N
CUTyalun
131. Tema 9.8. Coaep:xanue yueOHOro MaTepuaJa. I'pynnosas
Huausap [ToHsTHE UUAMHAPUIECKON TOBEPXHOCTH U LIMIMHAPA. JIUCKYCCHSI
132. Tema 9.9 IIpakTHyeckoe 3aHsATHE. Paz6op
o . BreiBoa opMyIBl Ui HAXOXKACHUS IUIONIATH OOKOBOW W IOJIHOW MOBEPXHOCTH KOHKPETHBIX
ILnomaanr 00KOBOI M MOJITHOM o
LWIMHIpA. cUTyauun
TMOBEPXHOCTH WJIMHAPA
Pemenue 3anay.
133. Tena 9.10 Conep:xanue yueOHOr0 MaTepHaJa. I'pynnosas
Kon .c ' [NoHsATHE KOHUYECKOH MOBEPXHOCTU U KOHYCA. BBIBOI (POPMYIIBI ISl BEIYKUCICHUS JIUCKYCCHSI
y OOKOBOI U MOJIHOW MOBEPXHOCTH KOHYCa
134. Tema 9.11. IIpakTHyeckoe 3aHsATHE. Paz6op
Iaomans, 60KoOBOI M MOJTHO¥ Pemenne 3amad Ha HaxOXXKOCHWE TUTOMANd OOKOBOM W IIOJNIHOW MOBEPXHOCTH KOHKPETHBIX
TMOBEPXHOCTH KOHYCa KOHYCa. CUTyanui
135. Tema 9.12 Copep:xaHue yueOHOI0 MaTepHaJa. I'pymmoBas
L [lonaTne yceueHHOTO KOHYyca. BBIBOx (OopMynbl i BEIYMCICHHS OOKOBOW M TUCKYCCHS
YceueHHBIH KOHYC o
MTOJTHOHN TIOBEPXHOCTH YCEYCHHOTO KOHyca
136. Tema 9.13. IMpakTHyeckoe 3aHATHE Pazbop
Iaomans 60KOBO¥ U MOJHOM [onsaTue pa3BepTku KoHyca. Pemenne 3amad Ha HaxoXKAeHHE OOKOBOI W MOJTHOM KOHKPETHBIX
TMOBEPXHOCTH KOHYCa IIOBEPXHOCTH KOHYCa M YCEYEHHOI'O KOHYyca. CUTyanui
137. Copep:xaHue yueOHOI0 MaTepHaJa. I'pymmoBas
Tema 9.14. [onsTue cheps! u mapa. JIUCKYCCHSI

Cdepa u map. YpapHeHue cepsbl

BriBoa ypaBHeHUS chephbl.
Pazbop 3amau.
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138. Tema 9.15 IIpakTHyeckoe 3aHATHE 2 Pazbop
- Pemienue 3amad Ha cocTaBieHUE YpaBHEHUs c(hephl. KOHKPETHBIX
Cdepa u map. YpapHeHue cepsbl A P Pep PETHY!
CUTyalun
139. Tenma 9.16 Conep:xanue yueOHOr0 MaTepHaJia. 2 I'pynmnosas
e B3anmMHoe pacronioxenue cepsl U MIOCKOCTH. JTIUCKYCCHSI
B3aumHoe pacnoJioxkenne cepsnl n
KacarenpHast I10cKocTh K cdepe.
TLUIOCKOCTH
[Tnomans chepsl.
140. Tema 9.17. IIpakTHyeckoe 3aHATHE. 2 Paz6op
B3aumHoe pacnoJioxkenne cepsl n Pemenne 3amaum o B3aMMHOE PAcIONOXKCHUE cephl M TUIOCKOCTH, KacaTeabHOMN KOHKPETHBIX
TJIOCKOCTH IUTOCKOCTH K cepe, romaab cepsl. CUTyarui
141. Tema 9.18 Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pymmoBas
e [Mousitue oObeMa. JCKYCCHSI
IonsiTue 06bema. O0beM
O06beM MPAMOYTOJIHHOTO MapaIesIenueaa
NPSIMOYT0JbHOI0 NapaJlieenumnena
Pemenue 3anauq.
142. Tema 9.19 Copep:xaHue yueOHOI0 MaTepHaJa. 2 Pazo6op
-l BriBoa popmyibl 00bEMa tipusmbl. Pazbop 3agau. KOHKPETHBIX
O0beM npu3Mbl. A dopuy p P 3an P o
CHUTYaIIH
143. Tena 9.20 IIpakTHyeckoe 3aHATHE 2 Paz6op
- Pemienne 3anmad Ha HaxXOKACHUE OOBEMA MPU3MEL. KOHKPETHBIX
O0BbeM Npu3MBbI. >
CUTyarmn
144, Tema 9.21. Conep:xanue y4eOHOr0 MaTepHaJa. 2 I'pynnosas
O0bemM NMJIHHAPA BeiBon popmyiier 00béMa umuHIpa. Pazdop 3amau. JIUCKYCCHSI
145. Tema 9.22 IIpakTHyeckoe 3aHATHE 2 Pa36op
o Pemenne 3amau Ha HaxoXACHHE O0BEMA IUIUHIPA. KOHKDPETHBIX
O0beM nMINHAPA >
CUTyarun
146. Tema 9.23. Coaep:xanue yueOHOro MaTepuaJa. 2 I'pynnosas
O0bem KoHYyca BeiBon popmynel 00bpéMa konyca. Pazdop 3amau. JIUCKYCCHSI
147. Tema 9.24 IIpakTHyeckoe 3aHATHE 2 Pazbop
o Peurenne 3aga4 Ha HaxoXk[IeHHE 00beMa KOHyca. KOHKPETHBIX
O0bem KoHYyCa o
CUTyalun
148. Tema 9.25. Coaep:xanue yueOHOro MaTepuaJa. 2 I'pynnosas
O0beM mapa BeiBon popmyner 00béMa mpusmsbl. Pa3zdop 3amau. JIUCKYCCHSI
149. Tenma 9.26 IIpakTnyeckoe 3aHATHE 2 Paz6op
e Pemnienne 3amad Ha HaXOXKICHHE OOBEMa IIapa. KOHKPETHBIX
Oo0beM mapa .
CUTYalHH
150. Tema 9.27. IMpakTHyeckoe 3aHATHE 2 Paz6op
Pemnrenune 3a1a4 ¢ npuMeHeHAEM [MoxroToBka K KOHTPOJIBHOI padoTe. KOHKPETHBIX
¢opmya odbema Te. CUTyaluun
151. Tema 9.28. IIpakTHyeckoe 3aHsATHE 2 Tpenunr
KonTponbnas padora Nel0 Konrponbnas pabora Nel0
Pa3nen 10. KoopauHaThl H BEeKTOPbI 30
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152. Copep:xaHue yueOHOT0 MaTepHaJa. I'pymmoBas
Tema 10.1. OrmpenesneHue NpsMOyrojbHOM CUCTEMbl KOOPAUHAT B MTPOCTPAHCTBE. JUCKYCCHS
IIpsamoyroasHas cucreMa koopauaaT B | KoopauHaTHbIE MIIOCKOCTH.
npocrpancTBe. Koopmuaatel BekTopa | Koopnunatel BekTopa.
[IpaBuia HaX0XACHUS KOOPIUHAT CYMMBI, Pa3HOCTH U MPOU3BEICHUS BEKTOPOB.
153. IIpakTHyeckoe 3aHATHE Paz6op
Tema 10.2. Koopnunatsl cepeiuHbl 0OTpe3Ka. KOHKPETHBIX
IIpocreiiniue 3a1a4u B KOOPAMHATAX Brluncnienue 1auHBI BEKTOPA M0 €ro KOOpAUHATaM. CcUTyauuin
PaccTosHIe MEXIY ABYMS TOUKAMHU.
154. Copep:xaHue yueOHOT0 MaTepHaJia. I'pynnosas
Tema 10.3. Yroa Mexay BEKTOpamH. JTIUCKYCCHSI
CxansipHoe Mpou3Be/ieHNe BEKTOPOB CkansipHOE TPOU3BEACHNE BEKTOPOB.
Pa36op 3amau
155. IIpakTHyeckoe 3aHsITHE. Pasz6op
Tema 10.4. Pewenne 3amau Ha HaxOXIEHUE YIVIa MEXAY BEKTOPaMH U  CKaJSPHOE KOHKPETHBIX
CxansipHoe Npou3Be/ieHNe BEKTOPOB IIPOU3BENCHUE BEKTOPOB. CUTyarui
156. Tema 10.5. Coaep:xanue yueOHOro MaTepuaJa. I'pynnosas
Vroa Mexay npsiMoii H IJI0CKOCTHI0 [MonsTue yria Mex 1y OpsMO# U TIIOCKOCTRIO. Pazbop 3amau JUCKYCCHS
157. Tema 10.6. IIpakTHyeckoe 3aHsITHE. Pasz6op
. Pemenne 3amad Ha HaXOXKICHUE YTIIa MEXKIy MPSIMOI U IUNTOCKOCTBIO KOHKPETHBIX
Yroa MexIy NpsiMoii M MJI0CKOCTHIO N
CUTyaluun
158. Tema 10.7 IIpakTHyeckoe 3aHATHE Pasbop
- [Ipumenenue MeTo1a KOOPAUHAT MPU HAXOXKACHUH YTIIOB, [UIMH U PACCTOSIHHMA. KOHKPETHBIX
Pemienue 3a1a4 ¢ noMoOIIbI0 KOOPAUHAT N
CUTyaluun
159. Tenma 10.8 Coaep:xanue yueOHOro MaTepuaJa. I'pynnosas
gl BrIBOA ypaBHEHHUS MJIOCKOCTH. JUCKYCCHS
YpaBHeHUE MI0CKOCTH
Paz6op 3amau
160. Tema 10.9 IIpakTHyeckoe 3aHATHE Paz6op
g Pemenne 3amad Ha HaXOXKIEHUE YpaBHEHUS ILIOCKOCTU KOHKPETHBIX
YpaBHeHUE MI0CKOCTH .
CUTyarui
161. Copep:xaHue yueOHOT0 MaTepHaJia. I'pymmoBas
Tema 10.10. IonsATue nBUNKEHUS. JCKYCCHS
JABu:xenusi. HenTpaabnasi cummerpusi | LlenTpanbHas cuMMeTpusl.
Pemenue 3agau
162. Copep:xaHue yueOHOI0 MaTepHaJa. I'pymmoBas
Tema 10.11. IlonsATne nBUNKEHUS. JCKYCCHS
JBuskenusi. OceBasi cHMMeTpHS. OceBast cHMMETpPHSL.
Pewenue 3agau
163. Tema 10.12. Conep:xanue yueOHOr0 MaTepHaJa. I'pynmnosas
3epkajibHasi CHMMeETPHSI. 3epKalibHasi CHMMETPUSL. JIUCKYCCHSI

Pemenue 3amau
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164. Tema 10.13. Copep:xaHue yueOHOI0 MaTepHaJa. 2 I'pynnosas 1
IapannenbHBII epeHoOC. [MapannensHbIi TEPEHOC. JMCKYCCHS
Pewenue 3amgau
165. Tema 10.14. IIpakTHyeckoe 3aHsATHE 2 Paz6op 2
I[loBTOpPEHUE N3YUEHHOTO [ToBTOpenue uzyuenHoro marepuana. Pemenne 3agay. KOHKPETHBIX
CUTyalun
166. Tema 10.15. IIpakTHyeckoe 3aHsATHE 2 Paz6op 2
I[loBTOpPEHUE N3YUEHHOTO [ToBTOpenue uzyuenHoro marepuana. Pemenne 3agay. KOHKPETHBIX
CcUTyauui
JK3aMeH 6
Bcero: 332/6

Jnst XapakTepHCTHKH YPOBHS OCBOSHHS y4eOHOT0 MaTepHaja UCTIONB3YIOTCS CIeTyIomne 0003HAYCHHUS:
1. — 03HAKOMHUTENBHBIN (Y3HAaBaHHE paHee H3yYCHHBIX 00BEKTOB, CBOMCTB);
2. — penpOaYKTUBHBIN (BBIIOIHEHHE ACATEIBHOCTH 110 00pa3ily, HHCTPYKIIMU HIIH I10]] PYKOBOACTBOM);
3. — IpOAYKTHBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIHLHOE BHIIIOJTHEHUE ICATEIILHOCTH, pEIIeHHE MTPOOJIEMHBIX 3aj1a4).
[TocnenoBarenpHOE TEMAaTHYECKOE IUIAHUPOBAHHME COJEpXKaHus pabodeld mporpamMMbl 00meo0pa3oBaTebHON Y4eOHOW AMCIUITIMHBL, KaJleHJapHbIC

00bEMBI, BUBI 3aHATHHA, (POPMBI OPTaHU3AIUN CAMOCTOSTEIBHON pabOTHl TaKkKe KOHKPETU3UPYIOTCS B KaJleHAapHO-TeMaTHueckoM 1utane (IIpunoskenue
Nel)

21




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

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

4. YCJIOBUMSA PEAJIM3ALIMHU JUCIIAITJIMHDBI

4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHHuI0

Aynmutopust Ne 20. YueOHast ayIuTopHst sl MIPOBEACHUS: JICKIIMOHHBIX, CEMUHAPCKHUX,
NPAaKTUYECKUX 3aHATUH, YPOKOB, U1 NPOBEAEHUS TPYNNOBBIX M  HMHIMBHyaJIbHBIX
KOHCYJIbTAIlMi, M TPOBEACHHUS TEKYLIEro KOHTPOJII M IPOMEXKYTOUYHOH aTTecTaluH,
KYPCOBOTO MPOEKTUPOBAHMUSI (BBITTOTHEHHUS KYPCOBBIX padoT)

VYueOHas meOeb, JOCKa.

Aymutopust Ne 28. Ywranbnbeiii 3an. IlomemieHue miis caMOCTOATEIHHOW PaOOTHI

oOydJaronuxcs.
VYuebHas meOenb, KOMITBIOTEPHI.

4.2. YyeOHO-MeTOAMYeCKOEe M HH(OPMALIMOHHOE 0O0ecniedyeHue TN CIUTIIUHbI

4.2.1. IlepeyeHb OCHOBHOI W JOMOJHHUTEJbHOW Y4eOHOM JIUTEPATYypPbl, HEOOXOAUMOM IS
OCBOECHHUS TUCUMUILINHBI

OcHoBHasi yyeOHasl JuTeparTypa:
1. bBocomonos, H. B. MartemaTuka : yueOHHK IS CpeIHEro MpodeccuoHAIBHOTO 00pa3oBaHus

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

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

obpazosanus / B. C. lllunaues ; mox penakiueir A. H. Tuxonosa. — 8-¢ uz ., mepepad. u
nor. — Mocksa : M3parensctBo FOpaiit, 2023. — 447 ¢. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-13405-6. — TexkcT : anekrponHslii // OOpa3oBaTenbHas
iatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/511549

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

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



Ilepeuensb norosopos IbC u B/|

Y4eOHbIH HaunmeHoBaHue JOKYMEHTa c ykaszanuem | Cpok neiicTBusA
roa PEKBH3UTOB JOKYMEHTA
2024/2025 Horosop Ha poctyn k ObC ZNANIUM.COM wmexny C 12.07.2023 1o
YVHuT B nuue mupexkropa CO YVYHuT u OOO 1 07' 262 4
«3Hannym»Ne 1151-36¢ ot 11.07.2023 o
Horosop Ha goctyn k ObC ZNANIUM.COM wmexny
YVHuT B mune gupektropa CO YVYHuT n OOO
«3HaHuyM»Ne 223/801 OT 23.08.2023 | C 28.08.2023 no
(mpenocraBieHue gocTyna K - Komwiekuuu - O@Y | 27.08.2024
«DenepanbHBIA TIEPEUCHh YUYEOHWKOB W3/1aTEIbCTBA
«IIpoBenieHne
Jloroop Ha goctyn k DBC «3BC IOPAUT» (monHast
koyutekuus) mexay YYHuT B mune aupekropa CO | C 03.03.2024 no
YVYHuT u OOO <«OnexkrponHoe wu3garensctBo | 02.03.2025
IOPANT» Ne 1/24-56¢ ot 01.03.2024 .
JloroBop Ha JOCTYIl K OBC «YHuBepcurerckas 01102023 1o
oubnuoteka onnaita» Mexay Y YHuT «Hekcmemnuay No 30,09 2024
223-1279 ot 26.09.2023 o
Horosop Ha noctyn k ObC «Jlanb» Mmexny YYHuT u | C 08.08.2023 no
m3narenbetBoM «Jlanb» No OI'3-1033 ot 20.07.2023 07.08.2024
JloroBop Ha JOCTyH K OJJIGKTPOHHBIM U3JaHUSIM B
cocraBe 0a3pl nanubix «HAYUYHAS DJIEKTPOHHAS | C 01.01.2024 mo
BUBJIMOTEKA eLIBRARY.RU» mexny YYHuT u | 30.12.2024
00O HDb Ne OI'3-1696 ot 04.12.2023
Horosop Ha B/l muccepranuii mexny YYHuT u PI'b | C 10.08.2023 nmo
No 223-997 ot 11.07.2023 09.08.2024
Horosop o noakmoueHun kK HOb u o nmpenocraBnenun
nocryma k o0bektam HOB wmexny bamlV B nume
aupektopa C®  bamlyV ¢ ®IBY «PI'b» Ne
101/H3b/1438-IT ot 11.06.2019
JononHuTEIRHOE COTJIAILICHUE K norosopy | C 11.06.2019 no
101/H3b/1438-1 ot 11.06.19 1. 00 wu3menenuu | 10.06.2024
CTOPOHBI JIOTOBOpA BCJIEJCTBUE pEOpPraHMU3alMi B
dbopme mnpucoenuHeHus wMexny YYHuT B mume
nupektopa CO® YYHuT ¢ ®I'bBY «PI'b» 0114.02.2023
r.
Horosop nHa moctyn k O3BC BOOK.ru (moctynm k
yueOHUKY: OCHOBBI POCCHUHCKOM TroCcylapCTBEHHOCTH :
yueOnuk / A. B. Manbko, A. A. Bunkos, B. B. I'ypses C 23.10.2023 1o
[ np.] ; mox pen. A. B. Mansko. — Mocksa : KnoPyc, 27102024
2024. — 263 c. — ISBN 978-5-406-12322-5) mexny o
YVHuT B mune mupektropa CO YVYHuT n OOO
«KHoPyc meama» Ne 75 ot 23.10.2023 r.
Ne Agapec (URL)

www.fcior.edu.ru MupopmanmoHHbie, TPEHUPOBOYHBIE 1 KOHTPOJIbHBIE MaTepPHAIbI
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2. www. school-collection.edu.ru Envnas xomiekiuu udpoBbIX 00pa30BaTeIbHBIX PECYPCOB

4.2.3. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NMPH OCYIIECTBJIECHUHU
0o0pa3oBaTe/IbHOIO TMpolecca MO0 JUCHUILVIMHE (MOAYJII0), BKJIKYasA MepevYeHb

NMPOrpaMMHOro0 obecneyeHusi W HUHPOPMAUMOHHBLIX CIHPABOYHBLIX cHUCTeM (mpH
HEeO0XO0AUMOCTH)

HaumeHoBaHMe NPOrpPaMMHOI0 o0ecreyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel 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 JUCLIUIIJINHE OVII. 12 Maremaruka
CHEIUATIBHOCTD
38.02.07 BaukoBckoe neio
KO HauMEHOBAHME CIIEIIHAIBHOCTH
KBTI (DUKAITHS

Crenuanuct 0aHKOBCKOIO JeJia
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N.I".AcnaeB npenojiasareib

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

Ne n/m

HaumeHnoBaHme pa3iejioB U TEM

Koa-
BO
4acoB

Kanenpapubie
CPOKH
H3y4YeHHus
(my1an)

Bupa 3ansarusa

JlomaniHee
3ajjaHue

Beenenue

2/2

CeHTa0pb

Jlexumsa

Pemmte 3amaun

Pa3nen 1

. Aareopa

Tema 1.1.
Lenble u panmoHanbHbIE YUCIA.
JleficTBUTEILHEBIC YHCIIA.

2/4

CeHts10pb

Jlexmus

Pemmts 3amaun

Tema 1.2.
BeimnonaeHne apuMeTHISCKUX
NCHUCTBHUI HaJ YMCIIAMU.
[TpubnmkeHHbIE BHIYUCIICHUSI.
[TorpemrHOCTh B MpeoOpa3zoBaHUIX
¥ BBIYUCIECHHUIX

2/6

Cents160pb

Jlexmus

Pemmts 3amaun

Tema 1.3.
KommiekcHpIe ynciia

2/8

CeHTa0pb

Jlexnusa

Pemmte 3amaun

Tema 1.4
TpuroHomerpuueckas hopma
3aIMCH KOMIUIEKCHOTO YHCIA.
N3o0pakeHne KOMILIEKCHOTO

YHuCia Ha KOOPJAWHATHOMN
mnockoctu. Popmyna Myaspa.

2/10

CeHTsa0pb

Jlexusa

Pemmte 3amaun

Tema 1.5
TpuronomeTpuieckas popma
3aIIACH KOMIUIEKCHOTO YHCJIa.

2/12

CeHTa0pb

IIpaxTuyeckoe
3aHATHE

Pemmte 3amaun

Tema 1.6.
CreneHb ¢ HaTypaJIbHBIM U LIEJIBIM
rnokasaresieM. Apu(MeTHIECKUH
KOPEHb HaTypaJIbHOM CTENEHHU.

2/14

Cenrs16pb

Jlexus

Pemmts 3amaun

Tema 1.7.
CreneHb ¢ HaTypaJIbHBIM U LIEJIBIM
rokaszatesieM. Beraucienue KopHei
HaTypaJbHOU CTETICHU

2/16

Cenrs16pb

[IpakTrueckoe
3aHATHE

Pemmts 3amaun

Tema 1.8.
BbeckoneuHo yObIBaromas
reoMeTpuyecKas IpOrpeccust

2/18

CeHTa0ph

[IpakTrueckoe
3aHATHE

Pemmte 3amaun

10.

Tema 1.9.

CreneHy ¢ paMoOHAIbHBIM U
JEeHCTBUTENBHBIM ITOKA3aTENIEM.
Crenennas GpyHKUHs, ee CBOWCTBA
U rpaduk.

2/20

CeHTa0pb

Jlexmus

Pemmte 3amaun

11.

Tema 1.10.
[Ipeobpa3oBaHue YUCIOBBIX U
OYKBEHHBIX BBIPAKCHUM,
cojepxkaiux creneHu. CteneHHas
(yHKIIHS, €e CBOWCTBA U rpaduK.

2/22

Cents10pb

IIpaxkTuyeckoe
3aHATHUE

Pemmts 3amaun

12.

Tema 1.11.
B3aumHo oOpaTHbIe HYHKITUH

2/24

OxT0pB

Jlexmus

Pemmts 3amaun

13.

Tema 1.12.
B3anmuo oOpaTtHbie GYyHKIMN

2/26

OxT0pb

IIpaxTuyeckoe
3aHATHE

Pemmts 3amaun

14.

Tema 1.13.
OmnpenencHre paBHOCHIBHOCTH
BBIPKCHUM C paJHKaJIaMH.
HppanuoHansHble YpaBHECHUS U
HEPaBEHCTBA

2/28

OxT0pb

Jlexus

Pemmts 3amaun

15.

Tema 1.14.
INoka3zaTtenpHas QyHKIHS, €€

2/30

OxT0pB

Jlexmus

Pemmts 3amaun




CBOHCTBa M rpaduK.

Tema 1.15.

16. [ToxazaTenpHas GyHKIHSA, €€ 2/32 OkTa0ph Tpaxmiieckoe Pemmts 3amaun
CBOMCTBa M rpaduK. SARATHE
Tewma 1.16.
Pewienne nokasatenbHbIX
17. ypaBHEHHI U HEPABEHCTB. 2/34 OxTs0pB Jlexrmst Pemrs 3a1auu
CucTeMbl ToKa3aTeIbHBIX
YpaBHEHHUU ¥ HEPABEHCTB
Tema 1.17. n
18. Pewenne nokazatenbHbIX 2/36 OxTs0ph PAKTITICCKOC Pemuts 3amaun
YpaBHCHHU U HEPABEHCTB SAITHE
Tema 1.18. n
19. Pewienue npuknaaHeIx 3a1a4 Ha 2/38 OxkTs0pB PAKTHHCCKOC Pemmts 3amaun
CJI0KHBIC MTPOIICHTBI SAATHE
Tema 1.19.
20. Onpenenenue orapudma. 2/40 OxTs0pB Jlexuus Pewuts 3anaun
CaoiicTBa jorapumMon
Tema 1.20. I
21. Onpenenenue orapugpma. 2/42 OxTs0pB PAKTHHICCKOE Pemte 3amaun
CaoticTBa Jjorapu(MoB SARATHE
Tema 1.21.
22. JlecsaTHYHBIE W HATypaJbHBIE 2/44 OkTa0ph Jlexupms PemnTs 3amaun
JTIorapuQMbI
Tema 1.22. Hos6pb
23. JlecATHYHbIE U HATYpaJIbHBIE 2/46 Hpaxmieckoe Peruts 3a1aun
sorapu(mMbl SARATHE
Tema 1.23. Hos6ps
24, Jlorapupmuyeckas GpyHkuus, ee 2/48 Jlexuus Pemmte 3amaun
CBOHCTBa ¥ rpaduK.
Tema 1.24. Hos6ps n
25. Jlorapupmudeckas GpyHkus, ee 2/50 PAKTHHICCKOE Pemmts 3agaun
CBOHCTBa M rpaduK. JatHe
Tema 1.25. Hos6ps
Jlorapudpmuyeckue ypaBHCHHUS.
26. OCHOBHBIE METOIbI PEIICHUS 2/52 Jlexmus Pemmts 3amaun
JorapupMIYECKUX ypaBHEHUH U
HEPaBEHCTB
Tema 1.26. Hos6pb
27. PaBHOCHIIBHBIE TIEpEXOIBI B 2/54 [IpakTrueckoe Pernts 3axaun
pemeHnH JToTapuHMUIECKAX 3aHATHE
YpaBHCHHUU U HEPABEHCTB
Hos6ps N
OBTOPUTH
)8, Tema 1.27. 2/56 IIpakTuueckoe S —
KontponbHas padora Nel. 3aHATHE
MaTepua
Pa3nen 2. OCHOBBI TPUTOHOMETPHUU
Tema 2.1.
29. Pannannas mepa yria. [ToBopot 2/58 Hos6pb Jlexuums PemnTs 3amaun
TOYKH BOKPYT Ha4yalla KOOPIMHAT.
Tema 2.2. I
30. Pagnannas mepa yrna. IloBopot 2/60 Hos6ps PAKTHHICCKOE Pemmte 3amaun
TOYKH BOKPYT Ha4alla KOOPIMHAT. SAITHE
Tema 2.3.
31. OnpepencHue cUHyca, KocuHyca u | 2/62 Hos16pb Jlexuus Pewuts 3anaun
TaHICHCA yIJIa.
Tema 2.4. n
32. OnpezencHue cuHyca, KocuHyca u | 2/64 Hos16pb paKtiieckoe Pewuts 3anaun
TaHTeHCAa yTIIa. SatTHe
33 Tema 2.5.
. 2/66 Hos16pb Jlexmus Pemmts 3amaun

3aBUCHUMOCTh MCKAY CUHYCOM,
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KOCHHYCOM M TaHT'€HCOM OJHOT'O U
TOTO K€ yria. PopMyIIbl CI0KEHUS

34.

Tema 2.6.
IIpumMenenre OCHOBHBIX
TPUTOHOMETPHUIECKHUX TOKICCTB.
DopMyITBI CIIOKEHUS

2/68

JlexaOpb

[IpakTrueckoe
3aHATHE

Pemmts 3amaun

35.

Tema 2.7.
CuHyC, KOCHHYC B TAaHTE€HC
JIBOWHOTO yTJIa.

2/70

JlexaOpb

Jlexumsa

Pemmte 3amaun

36.

Tema 2.8.
[Mpumenenne Gpopmy:n ABOHHOTO U
MIOJIOBUHHOTO YTJIOB.

2/72

JlexaOpb

[IpakTrueckoe
3aHSTHE

Pemmte 3amaun

37.

Tema 2.9.
®opmynsl npuseneHus. Cymma u
Pa3HOCTh CHHYCOB U KOCHHYCOB

2/74

Jexabpn

Jlexus

Pemmts 3amaun

38.

Tema 2.10.
[IpuMeHEeHHE OCHOBHBIX
TPUTOHOMETPUICCKUX (POPMYIT JJIst
npeoOpa3oBaHUs
TPUTOHOMETPUYECKHX BBIPOKEHUHN

2/76

Jexabpn

IIpaxTuyeckoe
3aHATHE

Pemmts 3amaun

39.

Tema 2.11.
Apxkkocunyc. Pemenue ypaBHeHUs.
cos(x)=a
Apxkcunyc. Penienue ypaBHeHui
sin(x)=a

2/78

JlexaOpb

Jlexumsa

Pemmte 3amaun

40.

Tema 2.12.
Apxkkocunyc. Pemenue ypaBHeHus
cos(x)=a
Apxkcunyc. Perenne ypaBHeHUi
sin(x)=a

2/80

JlexaOpp

IIpaxTuyeckoe
3aHATHE

Pemmts 3amaun

41.

Tema 2.13.
ApKTaHICHC U apKKOTAHTCHC.
Pemenne ypaBHeHMi tg(x)=a u

ctg(x)=a

2/82

Hexabpn

Jlexumsa

Pemmts 3amaun

42.

Tewma 2.14.
ApKTaHT€HC U apKKOTaHT€HC.
Pemenne ypaBHeHMi tg(x)=a u

ctg(x)=a

2/84

JlexaOpb

[IpakTrueckoe
3aHATHE

Pemmte 3amaun

43,

Tema 2.15.

Pemenne TpUTOHOMETPUIECKUX
ypaBHeHUH. OTHOPOHbIE
TPUTOHOMETPUYECKHE yPaBHEHUSI.
Pemenue TpuroHoMeTpUYECKUX
HEPaBEHCTB

2/86

JlexaOpb

Jlexmus

Pemmts 3amaun

44.

Tewma 2.16.
KonTpoasHas padora Ne2.

2/88

Hexabpn

[IpakTrueckoe
3aHATHE

IToBTOpPUTH
MIPONACHHBIN
MaTepHa

45.

Tema 2.17.
IToaroroBka k
mnddepeHpoBaHHOMY 3a4eTy.

2/90

JlexaOpb

[IpakTrueckoe
3aHATHE

IloBTOpUTH
MPONACHHBIN
Marepuan

46.

JnbdepennpoBaHHbIl 3a4eT

2/92

JHexabpn

[IpakTrueckoe
3aHATHE

Bcero yacos

92

2 cemecTp

Ne i/

HaumenoBanue pa3aciioB U TCM

Koi-
BO
9acoB

KanennapHsie
CPOKHU U3y4EeHUs
(rumam)

Bug 3anartus

Homartinee
3a/1aHue

Pa3znen 3. @®yHKIuM, MX CBOIiCTBA U TPpadUKH
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Tema 3.1.
47. | OnpeneneHue yucaoBoi GyHkImu | 2/94 SIHBapb Jlexuus Pewuts 3anaun
1 CTIOCOOBI ee 3a7aHus
JI
48. UTeMa 3.2 . 2/96 SuBaps erums Pemte 3amaun
CgoiicTBa (yHKIHH
Tema 3.3. Jlexuus
49. W3zyyenne noustust oopaTHon 2/98 SuBaps Pemts 3agaun
GyHKIHN
50. Tewa 3.4. 2/100 SuBaps Mpaxrutecioe Pemmts 3agaun
HUccnenoBanue GpyHKIMU 3aHATHUEC
Tema 3.5. Jlexuus
51. [TpeobpazoBanus GyHKIMH 1 2/102 SuBaps Pemuts 3agaun
JICHCTBUS HAJl HUIMU
JI
52. Tema 3.6. 2/104 SHBapn el Pemmts 3amaun
Crenennble GyHKUNM
Tema 3.7. [IpakTuueckoe
53. 2/106 SHBapn Pemmts 3amaun
CrenieHHBIC (YHKIUH 3aHATHUEC
.8. A
54. Tewa 3.8 2/108 HBapb Jlexmms Pemmrs 3a1aun
[Toxa3zatenpHble (QYHKIUN
55, Tema 3.9. 2110 SIuBapb [IpakTuaeckoe Perns 3anaun
[Toxa3zatenpHble (QYHKINN 3aHATHE
Tema 3.10. SIHBapb
56. 2/112 Jlexums Pemurs 3anaun
Jlorapupmuyeckne GpyHKunu
57, Tema 3.11. 2114 SHBaps IIpaxTuyeckoe Pewwnts 3aaun
Jlorapudpmmueckue QyHKIHH 3aHATHE
Tema 3.12. [IpakTuueckoe HO?TOPHTLu
58. 2/116 SuBaps MPOIIEHHBII
Konrponbhas padora Ne3 3aHATHE
MaTepHuain
Pa3nen 4. KomOnHaTopuka
Tema 4.1. SaBapn
59. Wsyuenne npaguiia 2/118 Jlexnmst Perruts 3amaun
KoMOuHaTopukHu. [IpaBuiio
NPOM3BEACHUSL.
Tema 4.2. SuBaps Ipaxruieckoe
60. Pasmemenus, coueTanus, 2/120 P Pemute 3amaun
3aHATHE
MICPECTAHOBKU
Tema 4.3. SuBaps
Pemenne npakTHYecKux 3a1a4 ¢
IIpaxTuyeckoe
61. KCIIOJIb30BaHUEM TPABUIL 2/122 SaHSITHC Pewuts 3anaun
MIEPECTaHOBKH U Pa3MEIICHHUS
KOMOMHATOPUKH
Tema 4.4. SlaBapn
62. Pemenne npakTuieckux 3anay ¢ 2/124 [IpakTrueckoe Perns 3anaun
MPUMEHEHHEM TIPABILIT 3aHATHE
pa3MemeHNs U COUeTaHHs
5. A
63. Tewa 4.5 2/126 HBapb Jlexmms Pemmrs 3a1aun
bunom Herorona
.6. A
64. Tema 4.6 2/128 HBape Jlexmus Pemmrs 3agaun
Tpeyronpauk [Tackans.
Tema 4.7 SnBaps
65. Pemenue 3a1a4 koOMOMHATOPUKH, 2/130 [IpakTrueckoe S
npuMeHsist 6uaoM HprotoHa 1 3aHATHE
TpeyroabHuk llackans.
SluBapp N
OBTOpPHUTH
Tema 4.8 [IpakTuaeckoe N N
66. 2/132 MPOMIEHHBIN
KonTtponbHas pabora Ne 4 3aHATHE
MaTepHuai

Pazgen S. DneMeHTBI TeOPHH BepPOATHOCTEH U CTATHCTHKH
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Tema 5.1. despaib Jlexuus
67. ema 5 2/134 P H Pemnts 3agaun
CoObITHs. BeposSTHOCTH COOBITHSL.
68. Tema 5.2. 2/136 Gevpate Hpiﬁ;l;;zme PemmTs 3amaun
CoObITHs1. BeposaTHOCTh COOBITHS
Tema 5.3. Depans
69. cma 5.3 . 2/138 P Jlexnus Pewmnts 3agaun
CrnosxeHue BEposTHOCTEN
70. Tema 5.4. o 2/140 Despate Hpiﬁ;l;;zme Pemmts 3agaun
CrnoxxeHune BEpOsSTHOCTEH
Tema 5.5. ®deBpanb
71. HezaBucumele coObiTusa. YMuoxenune | 2/142 Jlexius PemmTs 3amaun
BEPOSATHOCTEH.
Tema 5.6. ®deBpanb
IIpaxTuyeckoe
72. Pemenue 3a1a4 ¢ mpuMeHEHHEM 2/144 SaHSTHe Pemnts 3agaun
CBOWCTB BEPOSITHOCTEH
Tema 5.7. despanb
73. e 3.7 2/146 P Jlexnus Pewuth 3a1aun
Crny4aifHbIe BEJIMIHHEL.
Tema 5.8. ®deBpanb
74. LenTpanbHble TEHACHIUH 2/148 Jlexius Pemmts 3amaun
CIy4ailHOH BEIMYUHBI
®depaipb
Tema 5.9. IIpakTHueckoe
75. . . 2/150 p Pemmute 3amaun
Mepsr1 pa3dpoca cirydaifHOM 3aHATHE
BEJTNYNHBI
Tema 5.10. depaib
[IpakTrueckoe
76. Pemenue npakTHIecKUX 3314 Ha 2/152 SaHSTHe Pemmmts 3agaun
00pabOTKy YHCIIOBBIX JAHHBIX
®DeBpainb N
OBTOPHTh
Tema 5.11. [IpakTuueckoe N o
77. 2/154 TIPOMICHHBIH
Kontponbhas padorta Ne5. 3aHATHE
MaTepua
Pa3nen 6. Hauajia MaTeMaTH4eCKOro aHAJIN3a
Tema 6.1. Depaib Jlexnus
O3HaKOMJICHUE C TTIOHATHEM
78. N 2/156 Pemnts 3a1aun
YHCJIOBOM MOCJIENOBATEILHOCTH.
IIpenen nocnenoBaTeIbHOCTH
Tema 6.2. depaib Jlexnus
79. Brrancienne cyMMbI GECKOHEYHOTO 2/158 Pemmts 3amaun
YUCJIOBOTO psija
Tema 6.3. depaib MpaKmieckoe
80. | Apudmernueckas u reomerpudeckas | 2/160 p SaHSTHC Pemurts 3anaun
TPOTPECCHSL.
Tema 6.4. ®DeBpanb Ipaxruieckoe
81. CymMa OecKOHEYHO YOBIBarOIIEH 2/162 P SAHSTHC Pewuts 3agaun
reOMETPUUECKON IPOrpeccuu
Tema 6.5. ®deppaiib Jlexius
82. [HonsiTne npousBoHOM, ee 2/164 Pemmts 3amaun
MEXaHWYEeCKUA CMBICIT
Tema 6.6. despanb Jlexums
83. ema 6.6 N 2/166 P H Pewmnts 3agaun
IIpousBoaHas cTeneHHOM QyHKIHH.
Tema 6.7. deBpaib Jlexuus
84. cma 6.7 2/168 P H Pewuts 3a1aun
[paBuna nuddepenurponanus.
Tema 6.8. ®DeBpanb
85. [IpousBoHBIE PI€MEHTAPHBIX 2/170 Jlexmus Pewuts 3agaun
($yHKIHH.
Tema 6.9. IIpakTrueckoe
86. [IpumeHeHue TaONMHUIBI TPOU3BOAHBIX | 2/172 ®deBpaiib P SaHSTHE Pemmts 3amaun
9JIEMEHTAPHBIX (YHKIIHH.
Tema 6.10.
87. 2/174 Mapt Jlexius PemmTs 3amaun

I'eomeTrpuueckuii cMbICT
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IIPOU3BOHOM.
Tema 6.11. Mapr
. IIpaxTuyeckoe
88. CBsI3b MPON3BOTHON U IPOMEXYTKOB | 2/176 SaHSTHe Pemute 3amaun
BO3pacTaHMs M yObIBaHHS (QYHKITHH.
Tema 6.12. Mapt
89. IIpou3BoaHAs M IKCTPEMYMBI 2/178 Jlexrust Pemnmts 3amayn
dyHKIINN.
Tema 6.13. Mapt
90. HpOBez[eHI/{e C MIOMOIIIBIO 2/180 [IpakTrueckoe -
MIPOU3BOTHON MCCIICTOBAHUS 3aHATHE
($yHKIHH.
M
91, Tema 6.14. 3 2/182 apT [IpakTudeckoe T —
Bropas nponsBoaHas GyHKIHH. 3aHATHE
Tema 6.15. Mapt MpaKmaeckoe
92. BeimykitocTs rpaduka GpyHKIHH, 2/184 p Pewnte 3amaun
3aHATHE
TOYKH Teperuoa.
Tema 6.16. Mapt
. [IpakTuueckoe
93. [IpumeHeHue mpou3BOJHOM K 2/186 SaHSTHC Pewuts 3agaun
MTOCTPOCHHIO TPAPUKOB (D YHKITHIA.
Tema 6.17. Mapr IIpaxTuyeckoe HOIETOP e
94. 2/188 MPOHICHHBIT
Kontponbhas padorta Ne6. 3aHATHE
MaTepual
M
95. Tema 6.18. . 2/190 apt Jlexnus Pemuts 3agaun
[onsiTre nepBooOpa3HON HYHKIHH.
Tema 6.19. Mapr Ipaxruieckoe
96. IIpaBuna HaxOXACHHS 2/192 p Pemmts 3amaun
3aHATHE
1IepBOOOPA3HBIX.
Tema 6.20. Mapt [IpakTuueckoe
97. Pemenne 3agau Ha CBSI3b 2/194 3aHATHE Pemmts 3amaun
1epBo0Opa3HO U ee MPOU3BOAHOM.
Tema 6.21. Mapr
03, [Inomans KpUBOTUHEWHON Tpaneun 2/196 Texuwst T —
¥ MHTeTpaJl. Brrancnenne
HHTETPAJIOB.
Tema 6.22. Mapt
[IpakTrueckoe
99. [Mpumenenne uHTErpaa Juis 2/198 SaHsTHE Pewnts 3anaun
BBIYUCIICHHS TUIOIIAACH.
Mapr IToBTOpUTH
Tema 6.23. [IpakTuueckoe N .
100. 2/200 MPOHICHHBIT
KonrponbHas padora Ne7 3aHATHE
MaTepua
Pa3gen 7. YpaBHeHHS M HepaBeHCTBa
Tema 7.1. Mapt Jlexuus
101. O3HaKOMJICHHE C TPOCTEHITIMH 2202 T —
CBEICHUSMH O KOPHSIX
anreOpanvyecKux ypaBHCHHIA.
Tema 7.2. Mapt Jlexius
102. | WUsyuenue Teopuu paBHOCHIbHOCTH | 2/204 Pewuts 3agaun
YpaBHCHHI U €€ IPUMCHCHUS
Tema 7.3. Mapr
103. OO011Ke METOABI PEIICHUS 2/206 Jlexius PemmTs 3amaun
YpaBHEHHH.
Mapt
104. Tema 7.4. 2/208 Tpaxmiieckoe PemmTs 3amaun
Mertox pa3noKeHus Ha MHOKUTEITH. 3aHATHE
Tema 7.5. Mapt MpaKTacckoe
105. | Merox BBeaCeHNS HOBO# TiepeMenHoi | 2/210 P AN THE Pewnts 3anaun
JUIsl pELICHHs] YPaBHEHUH.
Tema 7.6. Mapt
106. OYHKIIUOHATEHO-TPadUICCKUT 2/212 Jlexuus Pewuts 3agaun
METOJI.
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Tema 7.7.

Mapt

107. Pemmenne HepaBeHCTB ¢ OHOM 2/214 Mpaxrueckoe Pemmts 3amaun
. 3aHATHE
repeMeHHoi. MeTox WHTEepBaJIoB.
Tema 7.8. Mapr [IpakTuueckoe
108. Cucrema ypaBHeHHiH. MeToj 2/216 p Pemuts 3ama4un
3aHATHE
TTOJICTAHOBKH.
Tema 7.9. Arnpenb MpaKTaeckoe
109. Cucrema ypaBHeHHiH. MeTo] 2/218 p Pemuts 3ama4un
3aHATHE
anredpandecKoro CIOKEHUS.
Tema 7.10. Arpenb MpaKmieckoe
110. Cucrema ypaBHeHuil. Meron 2/220 p SaAHSTHC Pewuts 3anaun
BBEJICHHSI HOBBIX ICPEMCHHBIX.
Anpenb I
OBTOPHTH
Tema 7.11. [IpakTuueckoe N o
111. 2/222 MIPONACHHBIN
Kontponbnas padora Ne§. 3aHATHE
MaTepua
Pazgen 8. [IpsiMble U MJI0CKOCTH B MPOCTPAHCTBE
Tema 8.1. Arpernb Jlexnus
112. | TIpeaMer cTepeoOMETPHH, AKCHOMBI 2/224 Pemnts 3anaun
CTEpPEOMETPUH
Tema 8.2. Anpenb Jlexius
113. | TNapasneabHOCTh MPAMBIX, OpsMO 1 | 2/226 Pemurts 3anaun
IUIOCKOCTH
Tema 8.3. Arnpenb Jlexnus
114. B3aumHOE pacroyioxKeHue IPSMBIX B 2208 R —
MIPOCTPAHCTBE. YTOI MEXIY ABYMS
TIPSIMBIMH
115. Tema 8.4. . 2/230 Anpeits Jletuma Pewuts 3agaun
ITapannenbHOCT MIOCKOCTEH
116. Tewa 8.5. 2/232 Anperts Tlexups Pewuts 3agaun
Tetpasap
A JI
117. Tema 8.6. 2/234 fipeith el Pemnts 3a1aun
IMapannenenunen
118. Tewa 8.7. 2/236 Anpere Hp?;::;zc:oe Pewuts 3agaun
Tetpasap u napaiesaenumnes.
Tema 8.8. Arnpenb Jlexnus
119. [lepneHaUKyISIPHOCTD NPSAMOIL U 2/238 Pewuts 3a1aun
IUIOCKOCTH
Tema 8.9. Arnpenb
120. | TlepnieHaukysnsip U HaKIOHHBIE. YTON | 2/240 Jlexuus Pewuts 3agaun
MEX]y MPSIMOI U TIOCKOCTHIO
Tema 8.10. Arnpenb
121 JByrpanHslii yrom. 2/242 Jlexkuus Pemnts 3anaun
IlepneHuKyISIPHOCTD IIIOCKOCTEN
A
122. Terl 8.11. 2/244 peib IIpaxTuyeckoe T
[IpsIMOYTOIBHEIN MapasuIeIenuIe 3aHATHE
Anpert IToBTOpPUTH
Tema 8.12. [IpakTuaeckoe N .
123. 2/246 TPONACHHBIHN
KonTpoasHas padora Ne9 3aHSTHE
MaTepua
Pa3gen 9. MHOTOrpaHHHUKH M KPYTJible Tejaa
A
124. Tewa 9.1. 2/248 fipete Jlexuus Pemurs 3amaun
IonsiTHe MHOTOTpaHHUKA.
2. A JI
125. Tema 9.2 2/250 fperte exum Pemnmts 3amayn
ITpuzma.
Anpens
126. Tema 9.3. 2252 [IpakTuaeckoe T —
[I1omans MOBEepXHOCTH PU3MEL. 3aHATHE
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127. Tema 9.4, 2/254 Anper Jleknus Peummmts 3apaun
IMupamuna.
128. Tema 9.5, 2/256 Amnpenpb Mpaxrutecioe Pemurts 3anaun
ITioma s MOBEPXHOCTH MUPAMHUIBL. 3aHATHE
129. Tena 9.6. 2/258 Maii Jlexus Pemnts 3aaun
YceueHHast nupamMuia.
Mait
130. Tema 9'7; 21260 [IpakTuaeckoe T —
[Tnomans yce4eHHOH mupamMu/Ibl 3aHATHE
131. Tema 9.8, 2/262 Mait Tlercus Pemnts 3agaun
Hunuaap
Tema 9.9. Maii [IpakTudeckoe
132. Ilromans OOKOBOM U MTOJIHON 2/264 3aHATUE Pemwnts 3agaun
MOBEPXHOCTHU [UIIUHJPA
133. Tema 9.10. 2/266 Mait Tlercts Pewmnts 3amaun
Konyc
Tema 9.11. Maii MpaKmaeckoe
134. TInowmans OOKOBOW U MOJHOU 2/268 p Pemuts 3ama4un
3aHATHE
MOBEPXHOCTH KOHYyCa
135. Tema 9J12' 2/270 Mait Jlexnus Pemuts 3ana4n
VYcedueHHbI KOHYC
Tema 9.13. Maii MpaKmieckoe Pemute 3amaun
136. ITnomans 6OKOBOM U ITOJHOM 2/272 p
3aHATHE
MOBEPXHOCTH KOHYyCa
Tema 9.14. Maix Pemute 3amaun
137.
Cdepa u map. YpaBHenue cheps 2(274 Texumn
Tema 9.15. Mait [IpakTuaeckoe Pemmts, 3a7atu
138. 2/276
Cdepa u map. YpaBHenue cheps 3aHSTHE
Tema 9.16. Maii Pemmts 3amaun
139. | BsaumHuoe pacnonoxenue chepsr u | 2/278 Jlexmus
IJIOCKOCTHU
Tema 9.17. Mait Ipaxmuieckoe Pemmts 3amaun
140. | BsaumHoe pacnonoxenue chepor u | 2/280 p
3aHATHE
IJIOCKOCTHU
Tema 9.18. Mait Pemmts 3amaun
141. ITonsitne oovema. O0BEM 2/282 Jlexuus
MPSIMOYTOJIBHOTO MapajuieNenumnena
142. Tema 9.19. 2/284 Mait ) p— Pemure 3amaun
OO0beM MPU3MBI.
Tema 9.20. Maii IIpaxTuyeckoe Pemrs sanaun
143. 2/286
O0beM MPU3MBI. 3aHSTHE
144. Tema 9.21. 2/288 Maix Texuus Pemute 3amaun
O0beM nuIuHApa
Tema 9.22. Mait [IpakTuaeckoe Penmts, 3a7atn
145. 2/290
O06beM nuIuHApa 3aHSTHE
146. Tema 9.23. /292 Mait Texuus Pemmts 3amaun
O6pem KoHyCa
Tema 9.24. Mait [IpakTuaeckoe Penmts 3a7atn
147. 2/294
O0BeM KoHyca 3aHATHE
148, Tema 9.25. /296 Maii Texuus Pemmts 3amaun
O0beM mapa
Tema 9.26. Hionn IIpakTuueckoe Pemmrs sanasu
149. 2/298
O0BeMm mapa 3aHATHE
Tema 9.27. Uronn IpaxTiieckoe Pemmts 3amaun
150. Pemenue 3a1au ¢ npuMeHEHUEM 2/300 P
3aHATHE

hopmyn obbema Tell.
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Tema 9.28 o [IpakTuueckoe [osroputs
151. <o 2/302 p npoiineHHbI
KonTponpHast padora Nel0 3aHSTHE
MaTepua
Pa3nen 10. KoopauHaThl H BEKTOPbI
Tema 10.1. Hronb
152. [IpsiMoyroJbpHAs cHCTEMa KOOPAUHAT 2/304 Texuus R
B mpoctpancTBe. KoopauHaTe
BEKTOpa
Hronb
153, 5 Tema 10.2. 21306 [IpaxTraeckoe -
[IpocTeiimue 3aga9u B KOOpAUHATAX 3aHATHE
154. Tema 10.3. 2/308 Urons Jlexmst R —
CkansipHOE POM3BEICHUE BEKTOPOB
[IpakTrueckoe
Tema 10.4.
155.
CkansipHOE POM3BEICHUE BEKTOPOB 21310 Mione samsiTne Penmmrs 3anatm
156. Tema 19'5' 2/312 HroHb Jlexnus Pewuth 3a1aun
Yron Mexay IpsMoi U INIOCKOCTRIO
[IpakTrueckoe
Tema 10.6.
157.
Yron Mexay IpsMOH U III0CKOCTBIO 2314 Mione SaHsATHe Pemwums sazaun
Tema 10.7. [IpakTuaeckoe
158. Pemenue 3a1a4 ¢ MOMOILBIO 2/316 4000318 3aHATHE Pemuts 3ama4un
KOOpAMHAT
159. Tema 10.8. 2/318 J%0%):18 Tlexums Pemuts 3ama4un
YpaBHEHHE TIIOCKOCTH
160. Tema 10.9. /320 Mo [IpakTuaeckoe T —
YpaBHEHUE IIOCKOCTH 3aHATHE
Tema 10.10. Pemmts 3amaun
161. Jsuxenus. LentpanbHas 2/322 Uronp Jlexuus
CUMMETPHS
162. Tema 10.11. 2/324 Uronp Texuus Peummmts 3apaun
JBuxenus. OceBas CHMMETpPHSL.
163. 5 Tema 10.12. 2326 Uronn Texuus PemmTs 3amaun
epKaJibHasi CAMMETPHSL.
164. Tema 10;1 3. 2/328 Uronn Texuws Pemmts 3amaun
ITapannenbHblii IEpEHOC.
Tema 10.14. Uronn N Pemmts 3amaun
pakTHYEeCcKOe
165. TTOBTOPEHHE U3YyUEHHOTO 2/330
3aHATHE
Tema 10.15. Uronp IToBTOpUTH
[IpakTrueckoe N .
166. IMoBTOpEHHE U3YUEHHOTO 2/332 MPOHICHHBIT
3aHATHE
MaTepHual
JK3aMeH
Bcero uacon 332
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I ITacnopT (poHI0OB OLIEHOUYHBIX CPEACTB

1. O01acTh NpUMeHeHust

®ona oueHouHbIx cpeactB (POC) nmpeaHazHayeH AJIs MPOBEPKU PE3YIHTATOB OCBOCHHS
muciumuinael - YOIL12  Maremaruka, BXOAsIIEd B COCTaB MPOrpaMMbl  MOJATOTOBKH
CIIEIUATIMCTOB CpeaHero 3BeHa mo crnenuanbHocTH 38.02.07 bankoBckoe neno (yKpymHEHHas
rpynna crieuransHocTel 38.00.00 DxoHoMuUKa U yrpaBiieHHEe (YPOBEHb3)).

PabGora o0yuarommuxcsi BO B3aMMO/1eiicCTBMH ¢ mpenoaaBaregeM 332 yacoB

2. O0beKTHI OLIECHUBAHUS — Pe3YJIbTATHI O0CBOEHUS IHCUHUILIHHBI

®OC no3BOJISIET OIEHUTD CIIEYIOIINE PE3YIbTAaThl OCBOCHUS JUCIUTUIUHBI:

JINYHOCTHBIX:

Jluunocmuvie pesyromamuvl 6 cepe OMHOUIEHUN 00y4arwuxcs K cebe, K c8OeMy
300p08bI0, K NO3HAHUIO CeOsL:

-TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOUIMXCS K OTCTAUBAHHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh M CIIOCOOHOCTH BhIpa0aThIBATh COOCTBEHHYIO MO3HITUIO IO
OTHONICHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHSIM TPOILIOTO M HACTOSIIETO HA OCHOBE
OCO3HAHUSA U OCMBICIICHUS UCTOPHUH, TYXOBHBIX IIEHHOCTEH M IOCTHKCHUI HAIIIeH CTPaHBI;

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

-popMUpOBaHUE YBaXEHUS K PYCCKOMY SI3BIKY KakK TOCYIapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepanuu, SBISIOMIEMYCS OCHOBOM POCCHUHUCKONW HMACHTUYHOCTH UM TJIABHBIM
(haKTOpOM HANMOHAIBHOTO CAMOOTIPE/ICIICHHUS;

Jluunocmuvie pezyniomamol 6 cghepe OMHOUEHUL 00YYAIOUWUXCS K 3AKOHY, 20CYOAPCMEY U
K 2pasicoanckomy oouecmaey:

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH |
OOIIECTBEHHON TMPAKTUKU, OCHOBAHHOE Ha JUajore KYyJIbTyp, a TakKe pa3IudHbIX ¢(opM
00IIIeCTBEHHOT'O CO3HAHUS, OCO3HAHNE CBOETO MECTA B MOJUKYJILTYPHOM MHUPE;

Jluunocmuvie pezyromamel 6 cghepe OMHOWLEHUU 00YYAIOWUXC C OKPYHCAOUWUMU
JI00bMU:

-HpPAaBCTBEHHOE CO3HAHUE M TIOBEJICHHWE HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX
IIEHHOCTEH, TOJEPAHTHOTO CO3HAHMS W TOBEJACHUS B TOJUKYJIbTYPHOM MHpE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH IUAJIOT ¢ IPYTHMH JIFOJIbMU, TIOCTUTaTh B HEM B3aUMOTIOHUMaHUsI, HAXOAUTh
0011IKe 11eu U COTPYIHUYATD JUISl X JTOCTHKCHHUS;

-pa3BUTHE KOMIIETEHIIMH COTPYJAHMYECTBA CO CBEPCTHUKAMH, JCTHBMH MIIQIIIETO
BO3pacTa, B3pOCIHBIMH B  00pa3oBaTelNbHOM,  OOIIECTBEHHO  IOJE3HOW,  y4yeOHO-
HCCJIEI0BATENbCKOM, MPOCKTHOMN M IPYTUX BUJAX NEATSIbHOCTH.

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

-TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, Ha
MPOTSDKEHUHM BCEH JKM3HU; CO3HATEIbHOE OTHOIIEHHWE K HEMpPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCHOHAbHOMN 1 00IIECTBEHHOM NeSTEIbHOCTH,

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

Jluunocmuvie pezynomamol 6 cghepe omuHoweHus ooOyuanwuxcsi k mpyoy, 6 cepe
COYUANbHO-IKOHOMUUECKUX OMHOUEHUIL:

-OCO3HAHHBINA BBIOOP Oymymiel mpodeccuu Kak MmyTh U CIIOCO0 peaau3aiii COOCTBEHHBIX
JKM3HEHHBIX IIAHOB;

-TOTOBHOCTh OOYYarOIIMXCS K TPYAOBOH MPOPECCHOHAIBHOW NEATEITbHOCTH KaK K
BO3MOXKHOCTH  y4aCTHsl B  PCIICHWHM JUYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
00IIIeHaMOHATILHBIX MTPOOJIEM;
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-TOTOBHOCTh K CaMOOOCIY)XKMBAHHIO, BKJIOYas OOyYEHHE W BBINOJHEHHE JOMAITHUX
00s13aHHOCTEH.
MeTanpeaMeTHBbIX:
MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHUSI OCHOBHOW 0O0pa30BaTEIbHOW MPOTPaMMBbI
IpeCTaBICHbI TPeMs IPyIaMi YHHUBEpCaIbHBIX yueOHbIX neiictBuit (YV /).
1. PerynsTuBHBIE YHUBEpCAJIbHBIC yU€OHBIC IEHCTBUS
OOyuaronuiicss Hay4uTCs:
-CTaBUTh U (OPMYITUPOBATh COOCTBEHHBIC 3a7a4 B 00pa30BaTEIbHON JIEATEILHOCTH
Y KU3HEHHBIX CUTYalUsIX;
2. Ilo3HaBaTenbHbIC YHUBEpPCATIbHBIC YUEOHBIC TEHCTBH
OOyuaronuiicss Hay4uTCs:
-HaXOJWTh WM MPHUBOJUTH KPUTHUYECKHE apryMEHThl B OTHOUICHHM ACUCTBUNA U
CY)KJIGHUM JpYyroro; CIOKOMHO W pPa3yMHO OTHOCHUTBCS K KPUTHUYECKHMM 3aMEyaHUsIM B
OTHOIIEHUH COOCTBEHHOTO CY)KJIEHUS, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOI'O Pa3BUTHS;
3. KoMMyHHUKaTHBHBIC YHHBEPCATbHBIC YICOHbIE NEHCTBUS
OOyuaromuiicst HayYuTCs:
-pa3BepHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB.
IIpeameTHbIX:

B pesynbrare nzydenusi yueObHoro npenMera «MaremaTuka» Ha ypOBHE CPEIHEro OOIIETo
o0pa3oBaHus 00y4JarOUIHiica Ha YTIayO0JIeHHOM YPOBHE HAYUUTCS:

WCIMOJIb30BaTh YHWCIOBBIE MHOXECTBA Ha KOOPJIAMHATHOM MpPsIMOM M Ha KOOPJAWHATHOMU
MJIOCKOCTH JIJIE OINHKCAaHUSI PEANbHBIX TIPOLECCOB U SBJICHUH; MPOBOJIUTH JI0KAa3aTEIbHBIC
paccyXAeHHs B CUTyallUsIX TOBCEIHEBHOM KU3HU, IIPHU PEIICHUHU 3a]1a4 U3 IPYTUX MPEeIMETOB;

BBITIONTHSATE M OOBSICHATH CPAaBHEHHUE PE3YIbTATOB BEIYUCICHUH MPU PEIICHUHU MPAKTHUECKUX
3aJa4, B TOM 4YHCIIe MPUOIMKEHHBIX BBIYMCIECHUHN, MCHONB3YS pa3Hble CIOCOOBI CpaBHEHUI;
3alUChIBaTh, CPABHUBATh, OKPYIJIATh YUCIIOBBIC TAHHBIE PEAJIbHBIX BEJIIMYUH C UCTIOJIb30BAHHEM
pPa3HBIX CHCTEM H3MEPEHHMsI; COCTaBIATh M OLEHUBAaTh pPAa3HbIMU CHOCOOAMM YHCIIOBBIE
BBIPXCHHUS TPU PEIICHUH MPAKTUYSCKUX 3a/1a4 U 33]1a4 U3 IPYTHX y4eOHBIX MPEIMETOB;

COCTaBJIATh U pellaTh YpaBHEHMs, HEPABEHCTBA, X CUCTEMbI MPU PELIEHUU 3aJad APYTUX
y4eOHBIX TPEIMETOB; BBIOJHATH OIICHKY IPaBIONOAO00MS pPEe3ylIbTaTOB, MOIYyYaeMbIX TIpU
pElIeHUH pa3IMYHBIX YypaBHEHHWIl, HEPaBEHCTB M WX CHUCTEM IMpU pPELIEHUH 3aJad APYTUX
y4eOHBIX TMPEIMETOB; COCTABISATh M pEIlaTh yYpaBHEHUS W HEPABEHCTBA C MapaMeTpamu MpH
pelIeHn: 3ajad APYTruX y4eOHBIX NMPEAMETOB; COCTaBJISATh ypaBHEHHE, HEPABEHCTBO WM HUX
CHUCTEMY, OMHCHIBAIOLIUE PEATbHYIO0 CUTYAIMI0 WIM MPUKIAAHYIO 3a/ady, UHTEPHPETUPOBATH
MOJIyUYEHHBIE PE3yJIbTaThl; MCIOJNb30BaTh MPOTPAMMHBIE CPEACTBA MPU PELIEHUH OTIEIbHBIX
KJIACCOB YpaBHEHUMN U HEPABEHCTB;

OTNpeAeNATh Mo rpadukaM M HCIONb30BaTh s PEHICHHs] NMPUKIAJAHBIX 3a/1ad CBOWCTBA
pEATBbHBIX TMPOILIECCOB M 3aBUCHUMOCTEH (HanOONbIINEe W HAMMEHbBINE 3HAYCHHS], TPOMEKYTKH
BO3pacTaHus U YObIBaHUS (YHKIHH, MPOMEXKYTKH 3HAKOINOCTOSHCTBA, ACUMMTOTHI, TOYKHU
neperuoda, Mepuo u T.11.); HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUIECKON
CUTYallUU; OINpeesaTh Mo TpadukaM MpOCTeHIINe XapaKTEePUCTHUKU MEPUOTUIECKIX MPOIIECCOB
B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PaIHOCBS3H U JIp. (AMIUTUTY/AA, IEPUOM U T.11.);

pemars MPUKIAJAHbIE 3a7auyd W3 OWOJOTHH, (QU3UKHA, XUMHH, SKOHOMHKH U JIPYTUX
IIPEIMETOB, CBSI3aHHBIE C HCCIECJOBAHMEM XapaKTEPUCTUK IIPOIECCOB; HHTEPIPETUPOBATH
MOJTy4YEHHBIE PE3YJIbTaThI;

BBIYHCIISATH WM OLICHWBATh BEPOSITHOCTU COOBITHI B peaslbHOM KU3HU; BEIOMPATH METOIBI
MOAXOMSAIIECTO TPEICTABICHUS U 00paOOTKU JTaHHBIX;

COCTaBJIATh C WCIOJIb30BAHUEM CBOWCTB F€OMETPUYECKHX (PUTYp MaTeMaTHYECKHE MOJICITH
JUISL pellieHus 3a7ja4 MPaKTUYECKOro XapakTepa U 3aad U3 CMEXHBIX TUCIUILUINH, UCCIeA0BaTh
MOJIYYeHHBIE MOJIEJIM U UHTEPIIPETUPOBATH PE3YyIIbTaT;

BJIQ/IETh MOHATHSAMH BEKTOPbl M MX KOOPAMHATHI, YMETh BBINOJHATH OMNEpPallUd HaJ
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BEKTOpPAMU; HUCIOJIb30BaTh CKAJIIPHOE MIPOU3BEACHUE BEKTOPOB MPHU PELICHUH 33]1a4; IPUMEHSTh
ypaBHEHHUE IIJIOCKOCTH, GOPMYITY PACCTOSHUS MEXKAY TOUKaMU, ypaBHEHUE chepbl IPHU peleHUH
3a/1a4; IPUMEHATHh BEKTOPbI U METOJ KOOPAUHAT B MPOCTPAHCTBE IPH PELICHUH 3a/1a4.

Oo0yyaromuiica Ha yriy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

HCII0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SI3BIK JIOTUKHU JIJISl ONMUCAHUS PEAbHBIX
MPOLIECCOB U SBJICHUH, IPU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX IPEIMETOB

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

ITOHUMATh IPUYNHBI U OCHOBHBIE UJIEU PACIIMPEHHUS] YNCIOBBIX MHOKECTB;

BJIAJIETh OCHOBHBIMH MOHATUSIMU TEOPUU ACIUMOCTHU MPHU PELICHUN CTaHJIAPTHBIX 3a]1a4

uMeTh 0a30BbIe MPECTABICHUS O MHOKECTBE KOMITJIEKCHBIX YHCET;

CBOOOJHO  BBINOJHATH  TOXKICCTBEHHBbIE  MpPeoOpa3oBaHUsT  TPUTOHOMETPUYECKHX,
Jorapu(pMHUECKUX, CTETIEHHBIX BbIPAKECHHIA;

BianeTh (popmyrnoii 6mHoma HeloToHa;

YMETh BBIIIOJIHATH 3alIACh YUCIAa B NO3ULMOHHON CHCTEME CUUCIICHUS;

MIPUMEHSITH NPU pereHnn 3a1a4 OCHOBHYIO TEOpEMY aJIreOph;

MPUMEHATHh NPU PEIICHUH 3a7ad MpocTeimmme (PyHKIMU KOMILJIEKCHOW TMEPEMEHHON Kak
reoMeTpuIecKue mpeodpa3oBaHus

cBOOOJHO  OMpeleNnaTh TUIN W BbIOMpaTh METOJ pELIEHUS IOKa3aTeNbHbIX U
norapu(pMHUECKUX YpPaBHEHHH W HEPABEHCTB, HPPAIMOHAIBHBIX YPaBHEHHWUW M HEPABEHCTB,
TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM;

CBOOO/THO pelIaTh CUCTEMbI JINHEHHBIX YPaBHEHUIA;

peniaTbh OCHOBHBIE TUIIBI YPAaBHEHHUI U HEPABEHCTB C ITapaMeTpaMu;

MIPUMEHSATD NPU pelieHnH 3a1a4 HepaBeHcTBa Komu-bynskosckoro, bepuysmu;

BJIAZIETh IOHATUEM ACUMIITOTBHI U YMETh €r0 IPUMEHSTH IIPU PEIICHUH 33/1a4;

MPUMEHSITh METOJbl PEIICHUs MpocTeUmuX nuddepeHINaTbHbIX YPaBHEHUN IMEPBOTO M
BTOPOTO MOPSAJKOB;

CBOOO/JHO BJIAJETh CTAaHAAPTHBIM alNapaToM MaTEMaTHYeCKOTO aHalu3a JJIs BBIYUCICHUS
MIPOU3BOIHBIX (DYHKIIMH OJTHOM MEPEMEHHOM;

CBOOOJHO MPUMEHSATH ammapaT MaTeMaTHYeCKOTrO aHalu3a AJIsi MCCIeAOBaHUS (DYHKIUN U
MOCTPOEHHUS rpapuKOB, B TOM YUCIIE UCCIETOBAHUS Ha BHITYKIOCTb;

OTIEpUPOBATH IOHATHEM TIEPBOOOPa3HON PYHKIIMHU IS PEIICHUS 33/1aY;

OBJIAJICTh OCHOBHBIMHU CBelleHUsIMH 00 mHTerpasie Hprorona—JIeliOHuMIIa M €ro mpoCTEHIIHX
MPUMEHEHUAX

ONEPUPOBAThH B CTAHJAPTHBIX CUTYALMSIX MPOU3BOIHBIMU BBICIIHUX MOPSIIKOB;

YMETh MPUMEHSTH MPU PEIICHUH 3a7a4 CBOMCTBA HEMIPEPHIBHBIX (hYHKIIHIA,

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

BJIQ/IETh MOHATHSMHU BTOpas NPOU3BOJHAS, BBINYKIOCTh Tpaduka (QYHKIMH U YMETb
UCCIIEIOBATh (DYHKIIMIO HA BHIMYKIIOCTh

HWMETh MPEJCTABICHUE O [IEHTPAIBLHOM MPEIEIbHON TeOpEME

UMETb MPEJCTABICHHE O BEHIOOPOUHOM KO3 PHUIIMEHTE KOPPEISLUHN U JIUHEHHON perpeccuu;

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

HMMETH MPEJCTABICHUE O CBSI3U SMIIMPUYECKUX U TEOPETUUECKUX paclpeeIeHUun

HMMETh MPEJCTABICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUYECKON TUIIOTE3HI,
O CTAaTUCTHKE KPUTEPHS U €€ YPOBHE 3HAUNMOCTH;

UMETb MPECTABICHHE 00 aKCHOMAaTHYECKOM METO/IE;

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

BJIAJIETh TOHATUEM IMEPIECHAUKYISIPHOE CEYEHHE MPU3MbI U YMETh NPUMEHATH €ro IpHu
pelIeHnu 3a/1ay;

HMMETH NPEJCTABICHUE O IBOMCTBEHHOCTH MPABUIIbHBIX MHOTOTPAHHUKOB;
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UMETh TpelCTaBlIeHHe 00 akcuomax oObemMa, MpPUMEHATh (HOopMyinbl  00BEMOB
NPSIMOYTOJIBHOTO MapajuIeenuIe/ia, IPU3MbI U IIUPAMHUIBI, TETPAdApa MPH PEIICHUH 33/1a4;

UMETh TIPEJICTABICHHE O ABM)KCHUSAX B IIPOCTPAHCTBE: MapallJIeIbHOM NIEPEHOCE, CHMMETPHH
OTHOCHUTEJIBHO TUIOCKOCTH, IIEHTPAIBHOW CHMMETPUH, TIOBOPOTE€ OTHOCHTEIBHO TPSIMOI,
BUHTOBOW CHUMMETPHUHU, YMETh IPUMEHSTH UX MPHU PEIICHUH 3a/1a4;

YMETh IPUMEHSTH (OPMyYITBI 00BEMOB TIPU PEIICHUH 3a/1a4;

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

HaXOJUTh PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH B CHCTEME KOOPMHAT;

HAXOJUTh PACCTOSIHHE MEXAY CKPCHIMBAIOIIUMUCS MPSIMBIMH, 33JaHHBIMH B CHCTEME
KOOpJIMHAT.

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB OCBOCHUS AUCHUILINHBI

KoHTposb 1 o11eHKa pe3yapTaTOB OCBOEHUS — 3TO BBISBIICHUE, U3MEPEHUE U OLICHUBAaHUE
Pe3yJIbTaTOB OCBOEHUS IUCLUIIIMHBI.

B cootBercTBUM ¢ yueOHBIM mmaHoM crermanbHocTH 09.02.07 MHpOpManmnoHHbBIE
CHCTEMBl W WpOrpaMMHpOBaHHE, pabouell mporpamMmoil o001e00pa3oBaTeIbHON y4eOHOM
JUCLUUIIMHBL Maremarnka npeaycCMaTpuBaeTCsd TEKYUMH M IMPOMEXYTOYHBIM KOHTPOJIb
pE3yJIbTaTOB OCBOEHUS.

3.1 @opMbl TeKyLIEro KOHTPOJIS

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

Texkymmii KOHTPOJb pPe3yabTaTOB OCBOEHHS IMCLUUIUIMHBI B COOTBETCTBUU C paboueit
IporpaMMoOil M KaJIEHJAPHO-TEMATHYECKUM IUIAHOM IPOMCXOJUT IMPU  HCIOJIb30BAHUU
CJICAYIOIIMX 0053aTeNbHBIX (POPM KOHTPOJIS:

— BBINOJIHEHHE U 3alIUTa MPaKTUYECKUX padoT,

- IPOBEpPKa BHIMOJIHEHUS CAMOCTOSITEIHHON pabOTHI CTYIEHTOB,

- IPOBEPKA BHITIOJHEHUSI KOHTPOJIbHBIX PadoT.

Bo Bpems mpoBeneHHsI y4eOHBIX 3aHATHI JTOTOJHUTENIBFHO MCHONB3YIOTCS CIEAYIOIINE
(GopMBI TEKYIIEro KOHTPOJII — YCTHBIA OMNpOC, pEIIeHHEe 3aJady, TeCTUPOBAHUE IO TeMaMm
OTJEIbHBIX 3aHITHH.

BoinosiHeHue W 3a1MTAa MpakTHYeckuX pador. [IpakTudeckne pabOThl MPOBOAITCS C
LIEJIbI0 YCBOEGHHUS M 3aKpEIJICHUS PE3yJbTaTOB OCBOEHUS JUCLHUIUIMHBL. B Xo1e mpakTuueckoin
paboThel o0yyaronirecs: yyaTcsli UCHOJB30BaTh (POPMYNbl, U MPUMEHATh PA3IUYHBIE METOAUKH
pacuera, aHaJIU3UpPOBATh IIOJIyYEHHBIE pE3yJabTaTbl M J€NaTh BbIBOJBI, ONHPAsCh Ha
TEOPETUYECKUE 3HAHUS.

Crucok mpakTHYECKUX padorT:
[Ipaktuueckas padora Nel «[IpumMeHEeHHNE KOMIUIEKCHBIX YHCEN MPU PEIICHUH (PU3MUYECKUX U
F€OMETPUUYECKHX 3a/1a4»

[IpakTuueckast pabora No2 «BpruucieHre KOpHei HaTypaIlbHOM CTETIEHN

[Ipaktuueckass pabora Ne3 «lIpeoOpazoBaHMe YHMCIOBBIX M OYKBEHHBIX BBIPAKCHHM,
COJIEpIKaIINX CTEIIEHN

[TpakTuueckas pabota No4 «Permrenne mpuKiIaHbIX 3a7a49 Ha CJI0KHBIE TIPOIIEHTHI

[IpakTuueckas padora Ne5 «Pemenue ypaBHeHHH rpad)uuecKUM METOI0M»

[Tpaktuueckas padota Ne6 «IloaroroBka K KOHTPOJIBHOU padboTe.»

[IpakTuueckas padora Ne7 «lIpuMeHeHHE OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTBY»

[Ipaktuueckas padota Ne§ «IIpumenenue GopMys TBOMHOTO U MOJIOBHHHOTO YTJIOBY

[IpaxTuueckas padora Ne9 «lIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYII

JUIsL TpeoOpa30BaHMsl TPUTOHOMETPHUUECKUX BBIPAKECHUI»
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[TpakTuueckas padota NelQ «IloaroroBka k auddepeHIIUPOBAHHOMY 3a4ETY.»

[Tpaktudeckas padora Nell «®ynxunonansuble 3aBUCUMOCTH B PEATTbHBIX IPOLIECCAX))

[TpakTrueckas padota Nol2 «Uccnenopanue Gpynkimn

[MpakTudeckas padora Nel3 «Pasmerenus, coueTanus, nepecTaHOBKUY

[Ipaktuueckas padota Nel4 «Pemenue mpakTuueckux 3a1ad ¢ MCHONb30BAHMEM TPABWJ MEPECTAHOBKH M
pasMeIeHus KOMOUHATOPUKID)

[TpakTuueckass pabora Nel5 «Pemenne npakTvueckux 3a1ad ¢ NPUMEHEHMEM MpPABUI pPasMEIICHUS H
COYETAHUS)

[Tpaktuueckas padora Nel6 «Pemenue 3ana4 koMOMHATOPUKH, NpUMeHsis 6uHOM HBIOTOHA M TPEYroJbHUK
[MTackans»

[TpakTrueckas padota Nol7 «Pemenue 3a1a4 ¢ npuMeHEHHEM CBOHCTB BEPOSTHOCTEH)

[IpakTuueckas padora Nel8 «Mepsi pazbpoca ciyuaiiHoii BeaHuMHbB

[TpakTuueckas padota Nel9 «Pemenue npaktnueckux 3a1a4 Ha 06pabOTKY YHCIOBBIX JAHHBIX)

[Ipaktudeckas padora Ne2() «ApudmeTuueckas u reoOMeTPUIECKas IPOTPECCUS

[TpakTrueckas padota No21 «Cymma GeckoneuHo y6biBarolieii reoMeTpUIECKOii MPOrpeccHi

[Mpaktudeckas pabora Ne22 «VcnonbzoBanue MporpeccHy Ui PEIIEHHs PEANbHBIX 3a71au MPUKIATHOTO
XapakTepay

[Tpaktudeckas padora No23 «IIpumenenue TaGuIbl IPOU3BOIHBIX 2MEMEHTAPHBIX DYHKIUI)

[TpakTrueckas padota No24 «Casisb mpou3BoHON U MPOMEKYTKOB BO3PACTAHUS U YObIBAHUS (DYHKIIHH)

[MpakTudeckas padora Ne25 «IIposeseHue ¢ NOMONIBIO NPOM3BOHON HCCIIEIOBAHUS (YHKIIHIY

[TpakTrueckas padota No26 «HaubGosnbliee 1 HAaUMEHbIIIEE 3HAUEHUE DYHKITHH)

[TpakTudeckas padora Ne27 «Bropas npousBojHas GpyHKIHDY

[TpakTrueckas padota No28 «BrimyknocTs rpaduka GyHKIHH, TOUKH Meperu6ay

[IpakTudeckas padora Ne29 «IIpumenenue npou3soaHON K MOCTPOEHUIO rPadUKOB DYHKIHIDY

[TpakTrueckas pabora Ne30 «lcnonb3osanue reoMeTpudeckoro U GU3MYECKOrO CMbICIA MPOM3BOIHON st
pelLIeHNS 32124

[TpakTtrueckas padota Ne3 1 «IIpasuia Haxoxk/eHUs EPBOOOPAZHBIX)

[IpakTudeckas padora Ne32 «Peuienue 3a1au Ha CBS3b NEPBOOOPA3HON U €€ MPOU3BOTHON

[Tpaktrueckas padota Ne33 «IIpumenenue unTerpana s BbIYMCICHHS TLIOMIAAEH)

[MpakTudeckas padora Ne34 «IIpumenenue uHTerpana s BHIYUCIICHHS GUSHUECKUX BETUUHH!

[TpakTrueckas padota Ne35 «IIpumeneHue MPOU3BOIHOM 1 HHTETpANa K PEUICHUIO IPAKTHIECKUX 337124 »

[TpakTudeckas padora Ne36 «Metoa pasioxkeHus Ha MHOKUTEII

[Tpaktrueckas padota Ne37 «Meton BBejieHUs HOBOM TIEPEMEHHOI 1715l pELICHHS YPaBHEHHID

[IpakTuueckast pabota Ne38 «Pewenne HepaBeHCTB ¢ OJHOMN MEPEMEHHOI»

[TpakTtrueckas padota Ne39 «Cucrembl ypasHeHuii. MeTos1 MOACTAHOBKH

[Mpaktuueckas padora Ne4() «Cuctembl ypapuenuil. MeTos anre6panueckoro cloxeHus»

[TpakTrueckas padota No41 «Cucrembl ypasHeHuii. MeTos1 BBEIEHUS HOBBIX TIEPEMEHHBIX)

[MpakTudeckas padora Ne4?2 «IIpumenenue onpeeauTes 1jis PEUIEHUs CUCTEMBI JTMHEHHBIX ypaBHEHHIT»

[TpakTrueckas padota No43 «IlpumeneHre MaTeMaTHIECKUX METOJIOB ISl PELICHHS COJIEPKATENBHBIX 33121

[Mpaktudeckas padora Ned44 «IIpsmoyronbHelii napaiesnenurnen

[TpakTrueckas pabota No45 «Peruenue cTepeoMeTpUYECKUX 3a/1a4, CBA3AHHBIX C TIEPICHIMKYISPHOCTBIO

IPAMBIX ¥ [IIOCKOCTEMH, UCHOJIb3Ys [IAHUMETPUIECKHE (PAKTHI U METOIBD»

[TpakTudeckas padora Ne46 «ILiomans NOBEPXHOCTH MPU3MBI, TUPAMUIBD

[Tpaktrueckas padota No47 «Ilnomaas N0BepXHOCTH HUIHHIPAY

HpaKTI/IIIeCKaH pa60Ta No48 «Ilnommans 60K0BOM U TTOTHOM IIOBEPXHOCTHU KOHYCa»

[TpakTrueckas padota No49 «Brruncnenue miomany NOBEPXHOCTH Tel BPAICHHS. )

[TpakTudeckas padora Ne50 «O6bem npusMbl, HHUIMHAPA, TUPAMHJIbL, KOHYCA H IIAPaM»
[Ipakrryeckas padora Ne51 «KomOuHaIMsE MHOTOIPaHHUKOB U TEJI BPAILICHHUS.)»
[Ipakrrueckas padora Ne52 «Pemienue 3a1au ¢ npuMeHeHneM Gopmyn oobema Tei.»

[Tpaktrueckas padota No53 «IIpocreiinye 3a1aun B KOOpAMHATAX)
[IpakTudeckas padora Ne54 «Peuienue 3a1a4 ¢ OMOLIBIO KOOPMHAT
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[MpakTudeckas padora Ne55 «Ilosropenue uzy4eHHOro»
[TpakTuueckas padota Ne56 «Ilosropenue usyueHHOro»

IIpakTnyeckass padora Nel «IpumMeHeHME KOMIUIEKCHBIX YHCENI TIPU PEUICHUH
(GUBHYECKUX U TEOMETPHUECKUX 3a70au»

kel. Bumonu#Te coKeHHe H BHYHTAHHE KOMIUIEKCHEIX wHeen: (3 Ganma)

1)z =—345z, =4-Ti,
201 1 5.
L =—grTLL =+ o0
3 4 4 6
3) 5 = —0.6+02i.z, =—04— 0.5
MNe 2_(1 Ganmn)
Brnonuute rpauueckn ciokenne uncen Z; = —14+37 y 2, =44+ 50
ke3. (4 Ganna)
Haiinnre nponiseteHie KOMITEKCHEIY YHCRN:
21 21
5, =2-31,z, =—441; NG =———i,2,=—4—1;
ba ha T )T T3y
3) 5 = ﬁr}:z =45 4H5=5-3z5=2
ked, (3 Ganna)
BuinonuuTe geficTana:
E 1 3-2i
Di- D1 D143

ke 5_ (2 Ganna)

Y
e N
B0oinecTH B CTENEHE KOMIUIEKCHEIE YHCIA (_ 2i Ll ; ;

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

Bld +dx+5=10:

B)x - 14 +74=0.

IIpakTnyeckas padora Ne2 «BpruncieHne KOpHE HaTypaJIbHOM CTEIICHM
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1 sapHanT | 2 papHanT
Nel Berumcants: 2 Ganna
a)3/~216: 6) 432 o2 L
g’ 625

-1

Ne2. Pemwre ypassenne: 2 banna
a) x=6d: a)x - 81=0;

m) 16x°-1=0; r]lEi—i.r: =0.
4 4

Ne3. Buumcnure: 2 Ganna

a 5317 15T
a)3f0,008-27; 6)—=: B i r—.
: s ) i "

Ned. VnpocTuTe Brpakenne: 2 Ganna

n]W: r) ’JWW

&)Y d” : JSTJ-:T
T i

") a:,,I'_:',"T ’ e}*\fﬁ—l-ﬁ r’ullﬁ+lw.l"§.

NeS. Brmecure MEOKHTENE HI-0] 3HaKa Kopua. 2 Ganna

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

Neb. BuecHTe MHOBHTENR N0 3HAK Kopra. 2 Ganna

22Y3a, a>0 w-Y5b%, b>0

IIpakTuyeckass padora Ne3 «lIpeoOpazoBaHue UYHUCIOBBIX U OYKBEHHBIX BBIPKCHHIM,
COoACpIKAIINX CTCIICHU

3aoanue 1.

8 5

. y_l’ )

1,7 .2,
[IpencraBbre naHHOE BRIpAKEHHE B BUeE cTenenu: )V )
3aoanue 2.

Ynpocrute Boipaxenne: b 1 b
3aoanue 3.
2
VYrpoctute BoIpaxeHue: (a'’)?
3aoanue 4.
. ; ¥
OKpaTHUTEe APOOb: I
3aoanue 5.
3
x‘; -x% ’
Haitnure 3HaueHue Bolpaxenus: | —— 7 | npu x = 0,0625.

3aoanue 6.
VIpoCTUTE BBIPAKCHHUE l——ly +24y.
l+y*+y
3aoanue 7.
a’-16 .
VYnpocture BeIpaKeHne ———— — a°.
a*—4

3aoanue 8.
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1

1

. 3p 4 p _
Haiiure 3Hauennue soipakenns O 3~ TIpUp = 5

3aoanue 9.
1

. —6p _
HaiiauTe 3HAaYCHNE BBIpOKEHAS 3 ° 34 npu p =-2

IIpakTnyeckas padora Ned «PemeHne NpukiIaaHbIX 3a/1a4 HA CI0XKHBIE TPOLIEHTHD)

CymectByeT popmyna sl HAUUCICHUSI CJI0KHOTO MPOLICHTA!

S=A*(1+R)"

A- cyMMa BKJIaJ1a;

R- craBka nporieHra;

T- KonMYECTBO MEPHUOJIOB;

S- nonmy4aemas cymma.

PaccmoTpuM HECKOIBKO 3a/1a4, pemaeMbIX 1Mo 3TOW GpopMyIie.

3aoanue 1.

Paccuntate cymMmy BKinaza depe3 3 rojga IpU CIOKHOM mpoueHTHoW craBke 10%
TOJIOBBIX, eciu Ob110 BiioxkeHo 100000 pyoneit.

3aoanue 2.

C xakol MpOILEHTHOW CTaBKOW HEOOXOIUMO BIOXKHUTH JEHBIU B OaHK, eciu yepe3 2 rojaa
BKJIauuK xo4eT nmony4dutsh 120000 pyoieit npu nepBoHavyambHOM B3HOCce 100000 pyOmeit?

3aoanue 3.

3a 5 5IeT npu CI0KHOW MPOLEHTHON cTaBKe 7% TOJOBBIX HA CUETY y BKJIAJUUKa CTAJIO
200000 py6uieii. CKOTBKO IEHET OH BIOXKIII B OaHK?

3aoanue 4.

s oOyuenust B koiutemxe Heobxomumo 120000 pybneit. Poqutenn OxcaHbl TOTOKUIH
B Oank 75000 pyOneii mon 6% romoBbIX (ClIOKHAsi MPOLIEHTHAs CTaBKa). byner nm y HHUX
HeoOxoauMasi cymma, eciii moka OkcaHa B IepBOM Kiiacce (CuuTaTh o0ydeHue B mKose 9 jer)?

3aoanue 5.

Bopuc xouer Bioxute 50000 pyOmeir Ha 5 mer, yToOBl MOdy4uTh HEe MeHbine 70000
pyoneii. OnuH GaHK mpesyaraeT BIOXKHUTH JMeHbrd moa 8% TofoBwIX, a apyrou - mox 0,5% B
mecsi. Kakomy 6anky otaates npeanourenue bopucy?

3aoanue 6.

Kakyio cymMMy HYXHO BIOXHTb B OaHK, 4yTOOBI 4epe3 3 roma Ha cyery Obuto 59550
pyO1eii, ecnu cioxHasi MpoleHTHast cTaBka O0aHka paBHa 0,5% B mecs?

IIpakTuyeckasi padora NeS «Pemenue ypaBHeHHH Tpad@UuecKUM METOIOM»
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ANTOpUTM peLLeHNs CUCTeMbI ABYX YPaBHEHWI C IBYMA HEW3BeCTHLIMK FPaguUeckuM METoA0M:
1) nocTpouTh rpaduk NEPBOro YpaBHEHWS;
2) NOCTPOWTL rPpadyK BTOPOro YpaeHeHWSs;

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

lMpumep:

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

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

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

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

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

Omeem: (3;0) v (0; —3).

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

]
B
+
Ll
h =
[
=]

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

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

\\\\i:j:ffn;a

a
i

W

napabona

X
KybuMecKas

napafona

¥,
0
0
OEPYRHOCTE

Pemmre cucremy n1Byx ypaBHEHUH
{y=x2+ 1 {(x_4)2+(y_5)2=9 [y+x—3 =0

y= 1 y=x x2+y%2=9
IIpakTuyeckas padora Ne6 «IloaroroBka Kk KOHTPOJILHON padboTE.»

Saganue 1
Brruncnuts:

1) \/(\/7—2\/ﬁ+\/§)-2\/§; 2)\/(\/16—6\/7+\/7)-3;
3) J(J8+2JE—J8—2JE)-2+7.

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

Pemnts ypaBHeHUS.

1) (x—2)(x+3)=0; 2) (x—INx+4=0

3) J-2) x+8)=0; 4) Vx+1-42x+7=0.

3ananue 4.

VKaxXHuTe IPOMEKYTOK, KOTOPOMY NIPHHAUICKUT KOPEHb YpaBHEHHS +/2x” —x -5+ x=1.
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3amanue 5.
CKOJBKO KOPHEN UMEET ypaBHEHUE (x2 -9M3-2x - x)z 0.

3amanue 6.
Pemmre ypaBuenue ,/49 + 9x|x + 4| —2x=".
3amanue 7.
HaiiuTe KOpeHb ypaBHEHHS: 1) (%)’“3 = 64; 2) (%)’“3 =409,

3ananue 8. Pemmure ypaBHenue: log,(Sx—1)=2.

3aganue 9. Pemmre ypasrenue: lg(x”> —2) =lgx.
3amanne 10 Pemmre ypaBrenue log (x —9)* —2 = 2log, (x - 2);

IIpakTyeckas padora Ne7 «lIpuMeHeHHE OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKAECTB)
OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO
sina + cos?a =1

BcemomuuM, uTO KBagpar Jo0Oro Ymciaa Bcerna Oousibliie WM paBeH HYJIS M eme pas
BHHUMATEJIbHO TOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
3ameuaeMm, uTo sina K 1u cos?a < 1
Otkyna —1 K sina K 1lu—-1<Kcosa K1
Haiinewm sin B u cos 8, 3ametum, uto sin@ = cos f; a cosa = sinf; tga = ctgf
To ecTh B IpSAMOYTOJILHOM TPEYTOJIbHUKE CUHYC OJJHOTO OCTPOrO yrja paBeH KOCUHYCY JPYroro
(1 Ha06OPOT).
3ameTuM, YTO 3Hass KOCHHYC OJHOTO yrja, MOXHO HAaWTH CHHYC (TaHreHC, KoTaHreHc). U

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

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

3aoanue 1

OTBeyaeM Ha BOIIPOC, MOKET JIM CHHYC TIPOU3BOIBHOTO yIiia paBHsThCA -2; 8; 1; 0,2; 1/8; /3 /2
MOJKeT JTi KOCHHYC IIPOU3BOIBHOTO yIiia paBHIThCS -6; -0,6; 1/2; 1/14;/5/25

3aoanue 2

MoskeT JIn CHHYC U KOCHHYC OJTHOTO W TOTO K€ yria YAOBIETBOPATH yCIOBUAM (MO0 3aaHHe
MOKET 3BydYaTh TaK — CYIIECTBYET JIM TAaKOW Yrol @, YTO €ro CHHYC M KOCHHYC DPaBHBI
COOTBETCTBEHHO)

. 1 V3
1) sing = - ; cosa@ = —
2 2
[ToncraBisiem 3HaU€HHE B OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, POBEPSIEM
2
1 V3

sina + cos?a = (—)2 + (—) =2 4+2 =1 Orser: IA(cymecrsyer)
2 2 4 4 ’ y Y

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

Otser: HET (Takoro yria a He CyliecTBYyeT)

2] T16t1672

3aoanue 3
Haiitn MHOXecTBO 3HaueHU QyHKIMH Yy = 7 cos @ — 3
Bcnomunaem
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—1Kcosak1

—7 K 7cosa K7
—7—-3K7cosa—3K7—-3
10Ky < 4

OtBer: —-10Ky K4

TaHreHc ocTporo yria npsiMOyroJIbHOIO TPEYroJIbHUKA — OTHOILIEHUE IPOTUBOJIEKAILETO KaTeTa

K TIpUiIexamemy
a sina

tg a= -=
b cosa

KotanreHc octporo yria npsiMoyroibHOTO TPEYroJibHUKA — OTHOLIEHHUE TTPUIIEKAIEro KaTeTa K

MIPOTHUBOJICIKALICMY
b cosa
ctg a = —= —
a sina

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

3aoanue 4

UYeMy paBeH TaHT€HC, €CJIM KOTaHT'€HC paBeH -2; -7; 1/3; 15/27

3adanue 5

MoxeT 51 TaHrec yria paBHAThCs -4; 6; -3; 0; 10000007

3adanue 6

JlokazaTh ToxmecTBO cos*a — sin*a = cos?a — sina

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

IIpakTnyeckas padora Ne8 «IIpumenenue Gpopmys ABOHHOTO U MOJIOBUHHOTO YTIIOB)»

Dopmynvt 0601IHO20 apzymenma
sin2a =2sinacosa,
cos2a =cos’ a—sin’«a,
1g20 = %LOZZ ,
l-tg’
sin3a =3sina—4sin’ a,

cos3a =4cos’ a—3cosa.

3aoanue 1

Haiity sin 2a ¥ cos 2a , €clu 57 <a <%, tga=0,75
3aoanue 2

Haiirit sin 2 . ecmn 90° <a <180°, sin & = %
3aoanue 3

1+cos2a +sin2a
YrpocTuth BeIpaKeHUE

cosa +sina
3aoanue 4

JloKa3aTh TOXKIECTBO cos’ a —6¢co0s’ asin’ o +sin’ o = cosda

3aoanue 5
Pemmmte ypaBHeHue 8sin2xcos2x =4.

Dopmynvl NOI0BUHHO20 ApZyMenma
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,a l+cosa
coOs” —=—-——,
2 2
., l-cosa
sin® —=——,
2 2

»a l-cosa

2 l+cosa’

2tg —
sina = 2a’
l+1g° —
&5
l—z‘g2g
cosa = 02(,
l+1g”—
&5
2tgg
ga = 2
l—tg2g
2
3aoanue 1

Boraucnuts £g15° 6e3 momon TabauI ¥ MUKPOKATbKyIATOpa
3aoanue 2

: 6 6
Beipasuts cymmy S =sin’ a +cos’ a 4epe3 cosda
3aoanue 3

BrmonHuTh oHMmKerHue crenenu sin” 30°, cos®27°, tg?75°
3aoanue 4
a . o
1+ cos——sin—
2 a
Jloka3aTh TOXKIECTBO =—ctg—
a . «a 4
1—cos——sin—
2 2

3aoanue 5
Pemmts ypaBuenue 1—2sin” 2x=0

IIpakTuyeckas padora Ne9 «[IpumeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (popmMyn
1UIs IpeoOpa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUI
3aoanue 1
2sin’ o —1
YrpocTuTh BelpakeHne 4 = ——
cosa +sina

3aoanue 2

(sina —cosa)’ —1

YIpoCTUTh BhIpAKEHHUE —— >
sin“a—cos” a-—1

3aoanue 3
YHpOCTUTH BRIpAXKEHHE COS” & 1g°a + €os” &
3aoanue 4

cos’ o —sin’ al

YIpocTuTh BeIpakeHHE —tg(—a)

cos’ (—a) —sin(—a) cos(—a)
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3adanue 5

V4 V4
YHpocTUTh BhIpakeHue cos(? - a} +cos(a + ?)

3aoanue 6
sin2a —2cos2a 2(sinx —cosa)
YIpOCTUTH BBIPAKCHHUE S = — ——
(sina +cosa)cos” cos2a
3aoanue 7
cosa sina

VYIpOCTUTh BIpAXKEHHE — — - >
2sin“a -1 2cos”a-1
3aoanue 8

sin(a — ) — cos(;z — aj

YOpocTuTh BBIPAKEHUE W HAWTH €ro YHCIOBOE 3HAYEHUE

. (37
cos(a — )+ sm(2 - aj

IIpakTnyeckas padora Ne 10
«IloaroroBka K 1M PpepeHHPOBAHHOMY 3a4eTy»
Samanue 1. Bpr4ucants

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 -
3amanue 2.  YOpoCTUTH

1) 3 g—%@+3«/180—4 %;

-5 3 4
Jo o 5+42 Je-+2°

3amanue 3. BrluucianTb

2)

l(’f‘:izl 1 1 2
1) 8 3;2) 10g2§,3) 10g3ﬁ§,4) Elog% log, 9

3aganue 4. Pemnth ypaBHEHUE
2
D) (log, ) ~3log, x+2=0;2) (log x) +5=2log x’;

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

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

3ananue 6. Haiitu rpagycHyto Mepy yIuia, BBIpaXEHHOTO B pajiiaHax:
7 T 3z
1) —;2)—;3) =—:;4)2;5)3;6)0,36
) 3D 533 829 3:6)

Sananue 7. YKaKHTe Y4eTBEPTh, B KOTOPOIl IEKHT yron &, ecimn o =300",
3amanue 8. HaiiguTte 3HaueHHWe KOCHMHYca yIiia ¢, €CIM HM3BECTHO, 4To: sing= -0,6

3—7r<05<27z
2

Vx?=3x-2

Bamanue 9. Haiiaure o6acth onpeneneaus GyHkiuu f(x) = 6
—-Xx
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3aganue 10.

bankoBckas mporeHTHast ctaBka paBHa 12% romoBeix. KakoBa momkHa OBITH TIEpBOHAYATBHAS
CyMMa BKJIaJia, 4ToObI uepe3 2 rojia ero pa3Mep coctaBui 56448 pyoneit.

Samanue 11

CKONBKUMH CIIOCOOAMHU MOYKHO Pa3MECTUTh 6 pa3TUYHBIX aBTOMOOWIIEH B CEMH OJHOMECTHBIX
Ookcax?

IIpakTyeckas padora Nell «DyHKIIMOHAIBHBIE 3aBUCMMOCTH B PEAJIBHBIX IIPOLIECCAX )
OTBETUTH HA BOIIPOCHI:

. KTo 3 yuenwix nan ompenenenue GyHKUUU KaKk U3MEHEHHUE OPAMHATHI TOUYKH B 3aBUCUMOCTH
OT U3MeHeHMs ee adcIucchI?

2. Ko BriepBble cTai ynoTpedasTh caoBo "dyHkuus"?

3. Kto BriepBbIe fai siBHOE omnpenesieHne QyHKIu?

4. Kto BBen 0003HaYeHNE (PYHKIIUU CUMBOJIOM f?

5. OxapakrepusyiTe (yHKIIMOHAIBHBIE 3aBUCUIMOCTH B MY3BIKE.

6. B uem 3akimrouaeTcss MareMaThyeckuil noprtper mnociaoBull? IlpuBenuTe nBa KOHKPETHBIX
npumMepa.

7. Kakue ¢pyHKIMOHATIBHbBIE 3aBUCUMOCTH BCTPEUAIOTCs B OMOI0run?

8. Kakue (yHKIIMOHAIBHBIE 3aBUCHMOCTH BCTpEUAIOTCs B HHGOpMATHKE?

IIpakTnyeckas padora Nel2 «VccnenoBanue ¢yHKIHI»

2 4+2x—3
[Mpmiep 1. Mecaegyiite dvamm f(x=——"—
X—a

Pemenune:
2 +2x-3 (x+3)x—1)

fixl=

r—2 x—2 )
1. Dif={x€ Rix — 2 2 0)={xE Rix = 2} = (—; 2) U (2; +);
2. Bepruraneuas acunvmroTa v=2. [Ipopepra: ecmm =2, o (r+3)(x-1)=0.
(x+2)x—-1)

3. Todss mepecedeHyd ¢ 0CAMH KoopaHHAT: a) f (0= =1.5; Ttouxa {0; 1.5);

&) f(x)=0, torma | (x+3x-1=0,
r=-3 mwmu x=1, Toaxm (-3; 0} u (1; 0)

4 TlpoMesyTKH 3HAKONOCTOAHCTEA! N I

x=2

=43 {M xPEff.JT

3. Mcenegvens dvHEITIID HA 98THOCTE HITH HEGETHOCTE!
a) D{fi = (—a0; 2) U (2; 4+0) - 3T0 cHMMETpHTECKOe MHOKECTEO;

(—x+3)-x-1} (B-xl{x+1)
6) fi-x) = - = —

—x—2 x+2

Tak Kax f(-0)# f (0 1 f(-x)#=- f(x), To dyHKIMA fHe SBI4eTCA HH 9eTHOH, HH HedeTHOH.
6. Creness THMCmMITENA HA eOHHHLTY DONBINE CTEISHH SHAMEHATENE, 3HATHT, CVINECTEVET
HAKTOHHAT ACHMIITOTE. BERIIETHM IeIVEY 9aCTh

o+ 2x-3 | x-2 _(r430(x-1) , 5
x-2x x+4 flo= 2 xtH+—;
_4x-3 (x— too) = (x59 —0) = () = x+4 = (f(x) - (x+4) - 0,
4x—8 &

< JHAYHT, IIO OIIPEOCIIEHHED ¥V = X + 4 — HaKTOHMHAT ACHMIITOTA.
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3
Tax xax f{x) =x+4 + x5_2 Tae — # (), sga=mT, rpadHk He NepeceKaeT HAKIOHH VIO ACHMIITOTY.
_ o

7. Obmacta CVINECTEOEAHHA
rpaduxa:

Puc.?

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

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

{20+ (2y-3)=0, y=£0,

D=2y -4(2v-3)=4-4v+7-8v+12=1" -1 v+ 16=0
V-12v+16=0, D=36-16=20

y=6+y20=6+2V5

‘—.;:'\_ f
&-205 = S6:25 4 Puc.3

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

SHIYEHIAMI MHHHMYMA H MakcHMyMa dvaxamm. Hatigenm abcmmccsr Togex

B —i2— —
A dymanm )=+ (2 +(dy-3) xo=-—= —{22 ) _ %
i

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

6+2v5—2 2(2+./5)
ecm y2 = 6+2\/5. 1o x7 = +; _ 22ty }=2+\.-"§.

VauTLIEaT MHOEECTED IHITEHHI tb}’m{m«m= OIIpEge/IAcs, KaKad HI TOHEK ABJIACTCH TOIKOH

MHHHMYMA, 2 KAKaT — TOIKOH MAKCHMVMA: Xnin—2 TV 5, Xma—2 - V 5,

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

10. Uz sckmsa rpadmxa caegver, y | y
=oT0 DVHEITHA fi%) Ir pd
EO3PACTACT B IPOMEKVTKAX ] P
(-o0; 2 — VBlu [2 +/5; +e0); ealy | Nl
VORIBAET B IPOMEKVTKAX P
[2-5:2)u(2; 2 + V5] R4
r
ol
s
s }'?:
PR :
L3 s :2 SHE &
/// I
|
£l
1 Puc.4
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3ananue 2. Uccnenyiite GyHKIHUIO.
)y =sin2x; 2)f(x)=5x4 —6x2 -3

3amanue 3. Haiitu uHTEpBANBI MOHOTOHHOCTH QyHKIHA: 1) f(x) =x 3 —4x2 + 5x — 1; 2) f(x) =

3+24x-3x2-x3;

IpakTnyeckas padora Nel3 «Pa3menieHus, coueTanusi, IEPECTaHOBKI)

3agaua 1.

CKOJIbKO YEThIPEX3HAUHBIX «CJIOB» MOKHO COCTaBUTh U3 KapTOUEK B, €, Y, H, 0, C, T, b?

3agaua 2.

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

3anaya 3.

Heckonbko cTpoK B KaueCcTBE CHMBOJIA CBOETO TOCYJAapCTBa PEIIMIIN UCIIONBb30BaTh (iar B BHJIE
YyeTblpeX IO MBETy: Oemnblid, CHUHMI, KpacHBIH, 3eJeHbli. CKOJIBKO BCEro CTpaH MOTYT
HCIIOJIb30BaTh TaKyI0 CUMBOJIHUKY?

3anaua 4.

N3 mudp 1,2,3,5 coctaBmim Bce BO3MOXKHBIE YEThIPEX3HAUHbBIE YKCia (0€3 MOBTOPEHUH ITUQD).
CKOJIBKO Cpeail HUX TakuX 4ucen, koropbie 6ombme 2000, Ho menbiie 50007

3amauya 5.

CKOJIBKO CyIIECTBYeT crocoOoB 3aHATH 1-oe, 2-oe, 3-e MecTa Ha 4eMrmuoHate mo ¢yroory, B
KOTOpPOM y4acTBYIOT 10 koman?

3amauya 6.

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

IIpakTnueckass padora Nel4 «PemeHne NpPakTUYECKUX 3ajlad C MCIOJb30BAHUEM MPABUI
MEPECTAaHOBKHU U pa3MEIIEHUSI KOMOMHATOPUKID)

3amava 1. Y mamsbl 2 s6510ka 1 3 rpymm. Kaxasiii 1eHb B TEUSHUE 5 AHEH MOAPS OHA BBIIACT 10
omHOMY GpyKTy. CKOTBKUMH CTIOCOOAMH 3TO MOXKET OBITh CAEIaHO?

3amaua 2. [Ipennpusarue MOXET IPEIOCTABUTh pabOTy MO OJTHOW CIEMATILHOCTH 4 )KCHIIIMHAMH,
no Apyroil - 6 MyXduWHaMm, MO TPeThei - 3 paboTHHKAM He3aBUCHUMO OT moja. CKOIbKUMH
croco0aMu MOYKHO 3aIlOTHUTh BaKAaHTHBIE MECTa, €CITM UMEIOTCS 14 MPEeTeHIEHTOB: 6 KCHIIUH U
8 My>KuuH?

3amaua 3. B maccaxupckoM moesne 9 BaroHoB. CKOJBKMMH CIIOCOOAMU MOXXKHO paccaiuTh B
I10e311€ 4 YCJIOBCKaA, HpI/I yCJ'IOBI/II/I, YTO BCC OHU OOJI)KHBI €XaThb B paanqulx BaFOHaX?

3anaua 4. B rpynne 9 genoBek. CKOIBKO MOXKHO 00pa30BaTh pa3HbIX MOATPYIII MPH YCIOBHH,
YTO B MOATPYIIITY BXOJUT HE MEHEE 2 YeJIOBEK?

3amaua 5. ['pyny u3 20 cTyAeHTOB HY)KHO pa3e/IuTh Ha 3 OpUrajbl, MPUYEM B TIEPBYIO OpUramgy
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JIOJDKHBI BXOJUTH 3 4eJI0BEKa, BO BTOPYIO — 5 U B TpeThio — 12. CKOJIBKUMH CIIOCOOAMU 3TO
MOYHO CJIeNaTh.

3amaua 6. [l ydactusi B KomaHe TpeHep otOupaer 5 MampuukoB u3 10. CkroibKuMH
crocobamMu OH MOKET CHOPMHUPOBATH KOMAaHIY, €CIH 2 ONPEACICHHBIX MaIbUUKa TOJKHBI
BOWTH B KOMaHAy?

IIpakTnyeckas pabGora NelS «PemeHune mNpakTHYECKMX 3a1ad C NPUMEHEHUEM IIPAaBHII
pa3MenIeHus U COueTaHus»

3agaua 1.

B xmacce 25 ydennkoB. CKOJBKMMH CHOCOOAMH MOKHO W3 HUX BBIOpaTh 4 ydamuxcs s
JexXyperBa?

3amauya 2.

CKOJIBKO BapHaHTOB TPEX3HAYHOTO IIU(PPOBOTO KOJIA CYIIECTBYET?

3amauya 3.

B kontekcte 2 OykBbI Oenoro 1Bera, 2 OykBbl CHHero mBera M 1 OykBa eNTOro IBETa.
CKOJIBKUMH CITOCOOaMH MOYKHO BBIOpaTh 3 OYKBBI (TTOPSIOK BHIOOpA HE BayKeH)?

3agaua 4.

CKOJIBKUMH CTIOCOOaMHU MOHO COCTaBUTh OYKET U3 7 I[BETOB, €CIIM B BallleM PacropsbKeHUH 15
1IBETOB?

3amauya 5.

CKOIBKUMH CITOCOOaMH MOKHO COCTAaBUTh CITUCOK U3 6 (hUIbMOB?

3amauya 6.

Ha xHWXHOW MOJIKE BBICTABICHBI 8§ KHUT Pa3IMYHBIX aBTOPOB. CKOIBKO CIIOCOOOB MMEeTCs IS
PACCTaHOBKH 3TUX KHUT B PA3JIMYHOM MOpsiKe?

IIpakTuyeckasi padora Nel6 «Pemenne 3a1auy KOMOMHATOPUKH, TTpUMeHsst OnHOM HproToHa 1
TpeyroyubHukK [Tackamns»

HE +-:‘.-"§ i
1.  CKOJBKO YICHOB pa3IoKeHHs OMHOMA (N3 +37) SIBJISIIOTCS LIENIBIMU YK ClIaMu?
BBITHCIUTE CyMMY Cr +2C +2°C5 +2°C +2°C +2°C:.

3. Haiitu anrebGpanmveckylo cymMMmy KO3(QHUIIMEHTOB MHOTOWIEHAa OTHOCHUTENBHO X,

! 17
MOJIy4aeMOr0 B Pa3JIOKEHUH OMHOMA (3x-4)".

IIpakTnyeckas padora Nel7. «Pemenue 3a1a4 ¢ NpUMEHEHUEM CBOMCTB BEPOSATHOCTEI»
3ananue 1

B ypue naxomutcs 15 Oenbix, 5 kpacHbix u 10 uépHbix mapoB. Hayran usBnekaercs 1 map,
HAWTH BEPOSTHOCTH TOTO, UTO OH OYZeT: a) 6embiM, 0) KpaCHBIM, B) YEPHBIM.

3amanue 2

B marazun moctynuno 30 XOJNOAWIBHUKOB, TSATh U3 KOTOPHIX HMEIOT 3aBOJCKOW HedeKT.
CrnyuaiiHpiM 00pa3oM BBIOMPAIOT OJUH XOJoIWIbHUK. KakoBa BEpOATHOCTH TOTO, YTO OH OyneT
0e3 nedexra?

3amanue 3

Habupast Homep Tenedona, aboHEHT 3a0bul J1BE MOcieAHne HU(PHI, HO MOMHHUT, YTO OJHA W3
HUX — HOJIb, a Jpyras — HeuéTHas. HallTu BEpOSTHOCTH TOTO, YTO OH HAOEPET MpPaBUIIHHBINA
HOMEp.

3amanue 4

AOOHEHT 3a0bLI MHUH-KOA K CBOEH CHM-KapTe, OJHAKO TOMHHT, YTO OH COACPKHUT TpPH
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«IATéPKU», a ofaHa u3 MUdp — TO U «ceMEpKa», TO JH «BOChMEpPKay. KakoBa BeposSTHOCTH
YCIIEIIHOW aBTOPHU3ALNU C IEPBOM MOMBITKU?

3aganue 5

HaiiTi BeposITHOCTH TOrO, YTO IpHU OpOCAHHM JBYX HUIPAJIbHBIX KOCTEH B CyMMeE BBINAJIET: a)
ISTh OYKOB; 0) He O0siee YETHIPEX OYKOB; B) OT 3 10 9 OYKOB BKIIOYUTEIHHO.

3amanue 6

B mu¢t 20-sTaxkHoro goma Ha HEpBOM HTaxe 3anud 3 denoBeka. WM moexamu. Haiitu
BEPOSITHOCTH TOTO, YTO: ) OHU BBIWYT HA Pa3HBIX 3Ta)kaX 0) JBOE BBIMIYT HA OJHOM ATaXe; B)
BCE€ BBIMJYT HA OJHOM JTaxe.

3amanue 7

KakoBa BepOosSTHOCT TOTO, YTO B UETHIPEX CIAHHBIX KapTax OyAeT OJUH Ty3 M OAUH KOPOIb?
3amanue 8

B smmke Haxomutest 15 kauecTBEeHHBIX W 5 OpakoBaHHBIX JeTaneld. Haynmady wm3Biekarorcs 2
netand. HaWTh BeposATHOCT, TOro, YTo: a) o00e jJeTam OyAyT KadyeCTBEHHBIMU,
0) oqHa netanb OyJIeT KaueCTBEHHOM, a 01Ha — OpakOBaHHOM; B) 00e eTanu OpakoBaHHBI.
3amanue 9

Urpoxky B nokep caaércsa 5 xkapt. HaliTu BEpOSITHOCTH TOr0, UTO OH MOJIYYMT: @) Mapy IECATOK U
napy BajeToB; 0) diemn (5 KapT oaHOM MacTH); B) Kape (4 kapThl ogHOr0 HOMHHANA). Kakyto u3
NEePEUHCICHHBIX KOMOMHALIUI BEPOSITHEE BCETO OTYUUTh?

IIpakTnyeckas padora Nel8 «Mepsl pa3dpoca ciyyailHON BEeTUYUHBD)
3amanue 1 Haiitn Moy, MeuaHy U cpeJiHee 3HaueHUE BHIOOPKH:

l. 13,10, 15, 18, 21, 22, 10, 16, 10
2. 7,8,2,56,9,56,2,1,3,8

X 5 6 1 9 12

M 3 1 4 2 1

3.

3aganue 2. Haiitu cpennee apudmeTrHdyeckoe M MaTeMaTHYECKOE OXKUAAHWE 3HAUYCHHH
CIIy4ailHON BEJTMYUHBI X:

11 10 15 14 16 12 20

M 2 5 6 1 3 2 1

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

6)-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

IIpakTuyeckass padora Nel9. «PemieHne mnpakTHUeCKHX 3alad Ha OOpabOTKY YHCIOBBIX
JTAHHBIX)

3aoanue 1

Haitnem marematnueckoe 0XXUIAHUE CIIyYaWHOW BEIWMYMHBI X — YHMCJa CTAHJAPTHBIX AETanei

cpenu Tpex, OToOpaHHBIX U3 maptud B 10 nertaneid, cpenu KOTOpsix 2 OpakoBaHHBIX. CoCcTaBUM

pan pactpenenenus s X. V3 ycnoBus 3agauu cienyer, yTo X MOXKET MPUHUMATh 3HaA4eHH 1,

2,3.

3aoanue 2

3a7aH 3aKOH paclpeaeaeHus] JUCKPETHON CIIydaliHOW BETMYUHBI X:
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X 40 42 41 44

p 0,1 0,3 0,2 0.4

Haiinure: 1) maTreMarnueckoe OXUJAHUE;, 2) TUCIEPCHUIO; 3) CpelHee KBaJapaTHueCcKoe
OTKJIOHEHHE.

3aoanue 3

Haiitu: a) marematmdeckoe okumaHwe, O) ITUCIIEPCHIO, B) CpeaHEE KBaapaTHYECKOEe
OTKJIOHCHHE JUCKPETHOM CIyd4alHOM BEJIMYMHBI X II0 U3BECTHOMY 3aKOHY €€ pacIpelelICHHUs,
3aJITaHHOMY TaOJIMYHO:

X |8 4 6 5

P |02 |05 |02 [0,

3amanue 4
HenpepoiBHas cirydaiinas BenmuunHa X 3a/laHa HHTETPpaIbHON (GyHKIUEH pacripeeneHus:
Onpux<O0,
F(x) ={x3mpu0 <x<1,
1opux > 1.

Haittu: 1) nuddepenunansuyo ¢ynkuuio pacnpenenenus f(x); 2) maremaTnyeckoe
oxkumanne M(x); 3) mucnepcuro D(X).

3aoanue 5

Pabounii oOcnyxuBaeT Tpu cranka. M3BecTHO, 4TO BEpOSTHOCTH Oecriepe0oitHoi paboThl Ha
MPOTSHKEHUH OJHOTO Yaca Mocie HallaJKu paBHA s iepBoro cranka 0,9, 1uis BTOpOro craHka —
0,8 m s Tperbero cranka — 0,7. HailTu BEpOSTHOCTH TOTO, YTO 32 3TOT Yac JUIIb OJIUH CTAHOK
OTKaXeT B paboTe 1 nMoTpedyeT BMEIaTeIbcTBa paboyero.

3aoanue 6

BeposiTHOCTh mOTIafanusi B 11eNb NPH OTAEIBLHOM BhICTpene paBHa 0,6. HailTu BeposITHOCTH
TOTO, 4TO YKciIo onagaanuii mpu 600 BeIicTpenax OyaeT 3akiroueHo B npezaenax ot 330 mo 375.

3aoanue 7

Haiitu: a) maremaTmdeckoe okuaaHwe, O) ITUCIIEPCHIO, B) CpeaHEE KBaapaTHYECKOE
OTKJIOHCHHME JUCKPETHOHM CIydalHOM BEIMYMHBI X I10 MU3BECTHOMY 3aKOHY €€ pacIpelelICHHUs,
3aJIaHHOMY TaOJIMYHO:

X |8 4 6 5

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

IIpakTnyeckas padora Ne20 «Apudmerndeckas 1 reoMeTpuIecKas IpoOrpeccus
3amanwue 1. Jlana apudmerndeckas mporpeccus an : al = 10, d = 4. Haiitu a2, a4
3ananue 2. Haiitu cymmbl Sn juis apugmeTnueckux nporpeccuit an, al =2, d=1,n=10
3amanne 3. Mexnay uucinamu 7 ¥ 35 BCTaBbTE MIECTh TAaKUX YHCEN, YTOOBI OHHU BMECTE C
JTAHHBIMH YHCIaMU 00pa30Baiy apu(PMETHUECKYIO IPOTPECCHIO.
3amanue 4. HaliTu mepBebIif 4ieH ¥ pa3HOCTh apu(PMETHIECKOM MPOTPECCrH, €CITH:
a,+a, =42 a,+a; =24
{am -a, =21 {az-a3 =60
3amanme 5. Jlana apudmernueckas mporpeccus: —10; —5; 0; 5...; u3BecTHa CyMMa IMEPBBIX N
yieHoB Sn = 585. Haiitu n.
3amanwue 6. Jlana reomeTpudeckas mporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8
3ananue 7. JlaHa reomMeTpHuecKas MPOrpeccHs C IMOJIOKUTENbHBIMU wieHamu bn . Haiftu b3,
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b,~b,=6

ey P10, =16

3ananue 8. HaiiTu nepBbie IATHh WIEHOB FeOMETPUUECKOi mporpeccuu bn : bl =4, q = 2.

Ipaktuueckas padora Ne2l. «Cymma OeckoHeUuHO yOBIBAIOLIEH T'e€OMETPHUYECKOM
MIPOrPECCUN»

3aoanue 1

[IpencraButh B Bue 00BIKHOBEHHOU 1pobu uuncio 0,(6).

3aoanue 2

Iana mocnenoBatenbHocth C, = 5(—2)" . JloKakuTe, 4TO 3Ta MOCIEAOBATEILHOCTD SIBIIACTCS

reOMETPUUYECKON TPOrPECCUEi.

3aoanue 3

Jana reomerpuyeckas nporpeccus b, = 2(—3)" 1. Haliaure maThIi YIeH IPOrPECCHH.

3aoanue 4

Haiinure cymMy nepBbIX BOCBMU WICHOB IIPOTPECCUMN.

3aoanue 5

Haiinute cymmy OeckoHeuHOM reomeTpudeckoit mporpeccun §;2;0,5;...

3adanue 6

Jlana reomerpuueckas nporpeccus C, ¢ IOJ0KUTENbHBIMU 4ieHaMH, B KoTopoill C4=24;Cs=96 .

a) Haitnure C;. 6) OnpenenuTe KOJIMYECTBO WICHOB MPOTPECCHH, HaYWHAs C TMEPBOT0, CyMMa

KOTOpBIX paBHa 45.

3aoanue 6

Cymma GeckoHeuHO yOBIBaroliel reoMmerpuueckoil mporpeccuu pasaa 150. Haiitu by, ecnun q =

1/3

3aoanue 7

CyMMa 4JIeHOB OECKOHEYHOW T'€OMETPUUYECKON Mporpeccuu b, B Tpu pasza OOJIbIIIE €€ MEePBOTO

uiiena. Haligure otHomenue bo/by.

IIpakTnueckass padora Ne22 «/cnosp30BaHUE NPOTrPECCUM I PELICHUS pEeabHBIX 3a7ad

MPUKIIATHOTO XapaKTepay

3amaga o genenHH xmeda. Cto Mep xneda pasmemHTh MeXOy [IATEIO THOIBMH T4K, ITOOEI ETOpPOH
[IOIVEHI Ha CTONBKD e DOMBINE NEPEOTO, HA CHOMBKO TPETHHE MOMVEHT OOIBIIE ETOPOTO, TeTESPTEIR
OOIBIIE TPETRETO H NATEIH DONBINe TeTBepTOro. Kpoue Toro, JROS NepREIX JOMEHEI IONYHEHTE B | pas
MeHEINIE TPeX OcTAneHerx. CHOMBED HYEHO AT KaEgoMy !
Pemenne:
Ouepnnno, KOMHYeCTEA XIeDa, HOMVUEHHEIE VIACTHHMEAMH pasfienda, COCTABRIAIT BO3PACTANOIIVIO
apudMeTHIeCKYI0 nporpeccuio. [IyeTs nepesnd ee 91eH X, pazHOCTE V. lorga
IOIA IEPEOTO X, AONIA ETOPOro X + , JoIA TpeThero X + 2y, 1oms 9eTeeproro x + 3y, JomMd naroro X +
dy.
Ha ocHoranns yenoBmi 2a0a9u cOCTARTASM CASIVIOMHE IBA VPARHEHHT:
(%4 5) (84 20) (% +30) + (5 4+ 49) = 100,
{ 7t (84 9)] = (4 29) (£ +39) + (£ +4o).
[Mocae yopoueHHl cHCTEMA TPHHEHMAST BH
{x + 2y = 20, .
11x = 2y. Pemme 3Ty cHCTeMY, DOMVIAEM X= 3.y =6 . JHATHT, X1e0 JoTxCH OLITE pasleIcH Ha

2 5 1 1
s 0 on. s ian

5

CISOVHOINHE 9aCTH
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Vae g Jpepnem ErunTe sHann He TOIBKD

\\M aprdMeTHIECKY IO, HO H

= ) reOMETPHIESCEYVI) IIPOrpeccHI. Dot

el .

- 2 A e

N = - ——— HaOpHMEp, 3ajada H3 OaOHpyca
-t;'.«_:z'"‘-. e, "

Paitgga: «V ceMH JHII M0 CEMH KOIIEK;
KA 0ada KOoIIKa ChSJAEeT IO CEeMH mmmeﬁ__ 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}-'}.ﬂv.fa'?»

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

nporpeccibe= bqg ™', HaxodumMm bg= 7 7%= 7 -75= 75z 117649.M0 dopMyne cyMmMbl N - NEPBLIX

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

T(T°=1) _ Ti(117649 1}: 137256
7=1 -]

2. IlporpeccHs B MaTeMaTHKe
3anaga Ne 1. Uucna rpagyvcoE,  COOSPEAINHXCA B MOCTSTOBATETEHEX EHVIPEHHHX —VITIAX
HEKOTOPOr0 MHOTOVTOARHHEA, COCTAEIAIOT IIPOrpeCcCHI0, pazHOCTE koropod 10; HamveHemmi yroa
storo MuEoroyroaesaka 100°. Croasko B MEHOTOYTOIRHHEES CTOPOH?

| Pemenme.  Sp=(2a;+d(n-1))n:2= ={2¢}¢}—1¢}{n-1})-11:2=5n2+95n. Cynna

EHYTPESHHHX VIJIOE MHOTOVIOABHHKA HAXODHTCA MO GopMyne. HIBSCTHOH H3
reoMeTpHH: (n-2)- 180.

5n2+95n= 180n-360:
Sn2-85n+360=0-

n2-17n+72=0:

=8, n=9.

C}'—DIECTB}"EI ABd MHOIOYVIOJIBHHEA, VIOEJICTEOPAKINHX VCOIOBHKY 3a0a9H. BOCBMHVIOJIBHHE H
:[EEHTH}-TOC[LHI’IK

Ilporpeccun B OHOJTOTHHE
3aga=a Ne2.baxtepHa, monae E :EHEOH opradnsM, K KoHLY 20-8 MHHYTEI JenHTcd Ha OBe OaKTepHH,
Ka#Jad B3 HEX K KOHNY caenyromex 20 MHHYT qenHTcd onaTe Ha g8 B 1.1 Hafinure gaucio
OaKTepHi, 00pazVIOIMKUXCH H2 OOHOH DAaKTEPHH K KOHIY CYVTOK.
Pemenne. B cvrrax 1440 MHHEVT, Ka#IRle IEAONATE MHHVT DOAETHSTCH HOEOS IONOIEHHE - 33 CYTKH
72 moxomenna. [To dopuyae cyMMEL N IePERIX TISHOE re0MeTPHIECKOH IPOTPECCHH, ¥ KoTopod by=1.

g=2. n=72, HaxXoJHM, 9TO Sj@:}?:—l: 4722 366 482 869 645 213 696 - 1=4 722 366 482 869 645
213 695(0axT).

IIpakTuyeckass padora Ne23. «lIpumeHeHne TaOJMUIBI MPOU3BOIHBIX 3JIEMEHTAPHBIX
GyHKIII
3aoanue BBMHUCIUTH MPOU3BOIHYIO () YHKIIHH:

x” +5x° 4+ 24x% -7
7xt — Vx2
2 8
T
(5x2% — 3x)*

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

Nk W=
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4
8. 12x3 + 7_\/x_3
9. (4x3 —12)°
10 (12 —=7x)3 - (x3 — 2x)*

IIpakTnyeckas padora Ne24 «Csi3b NPOU3BOJHON U MPOMEKYTKOB BO3PACTaHHS U YObIBAaHUS
(G YHKITUNY

3amanne 1. Ha pucynke n3o0paxen rpaduk GyHkuuu ¥ = f(z), onpeneneHHON Ha HHTepBaye ( —
0,5:;4,3).Onpenenure KOIUIECTBO LENbIX TOUYEK (Y KOTOPHIX KOOPAMHATA — I[EJI0€ YUCIO), B
KOTOPBIX MPOU3BOIHAS (PYHKITUHU TTOJIOKHUTEIbHA, OTPHUIATEIbHA. (PUCYHOK 1)

Y y

y
\\‘ /\ 7 \/ A ’
, ! [ ‘L /\Y ‘( .
0 2 5 i X
X \/j
Puc.1 Puc.2. Puc.3

3amanwne 2. Ha pucynke uzoopaxen rpaduk GpyHkuuu v = f(z), onpeaenenHon Ha uHTepBae (— 0
, 5 ;4 , 1). Onpenenute KOTUYECTBO IEIBIX TOYEK, B KOTOPHIX MPOU3BOAHAS (YHKIUU
OTpUILATENIbHA.

3amanue 3. Ha pucynke wuzobpaxen rpaduk v=/(z)— mpomsBogHoW GyHKIUU ¥ = f(z),
onpeneneHHoi Ha uaTepBane (— 0, 6 ; 4 , 8 ) . Haiinure mpoMexxyTku Bo3pacTaHus (yHKIIUU
y=1/z) B OTBET€ YKAXXUTE MPOU3BEICHUE LEIBIX TOYEK, BXOMALIMX B OTH IPOMEKYTKH.

IIpakTuyeckas padora Ne2S. «IIpoBeneHne ¢ NOMOIIBIO TPOU3BOAHON HCCIEIOBAHUS
GyHKIIAI

3aoanue 1

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

3aoanue 2

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

3aoanue 3

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

3aoanue 4

C momoupl0 TPOU3BOJAHONW HAWINUTE MPOMEXKYTKH BO3pacTaHus W yObBaHUS (GyHKIUU: f(X)
=x"—8x*+3.

3aoanue 5

Vccnenyiite hyHKIHIO B TOCTpOiiTe 8 rpaduk: f(x) =-x* - 2x + 8.

3aoanue 6

Haiinute HanbomnpIiiee U HanMeHbIee 3HaYeHUs QyHKIUU f(X) = 2x% + 3x* — 36x Ha oTpe3ke [-
2;1].

3aoanue 7

C moMomipi0 MPOU3BOAHOM HAWINUTE MPOMEKYTKH BO3pacTaHusl U yObIBaHHs GyHKUIMH: f(X) =
2x> — 15%% + 36x.

3aoanue 8

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

3aoanue 9
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HaiinuTte Hanbonbpiee 1 HauMeHbIee 3HadeHus GyHKIUH f(X) = x*—2x*+3 Ha MIPOMEXYTKE |-
4;3].

IIpakTuyeckasi pa6ora Ne26 «Haunbonbiiee u HauMeHbIIee 3HaYCHUE (YHKITU
3aoanue 1

Jns dyHkuuit, rpa@uku KOTOPBIX U300paKeHBI HA PUCYHKE, a-T HalJuTe:
1) ToukM MakcuMyma U MUHUMYyMa QYHKIHH; 2) SKCTPEMYMBI (DYHKITUH.

y‘r UA
5 T . .
3 | al/]
=F \ ; | e o \"2 1/ \
(=K' -2 I\IO} [ /3| § N7 [ | -¢ |4 \[ fo] T2 416 | | [x
f ".--'{ 4 A
.._3 _3 1
a) 6)
yl ‘yJF
b e
3
2
=8 [ 7o 3 X —6 \4) 20 [2)\4] 6 =
__2 N | _2
B) r)

3aoanue 2
Haueprture 3cku3 rpaduka GpyHkuun

1) X =3, X =4, f(=3)=5, f(D)=-5:2) Xy =5, X =2, [(=5) =1, f(2)=6;
3) f—uemnas, x,, =-3,x.. =0, f(-3)=4, f(0)=0;
4) f —newemnas, x, =2,x... =5, f(2)=3, f(5)=—4.

3aoanue 3
HaiiguTe Toukn MakcumMyMa U MEHIMYMa (yYHKITUN €€ MAaKCUMYMbI 1 MUHUMYMBbI
y=-x>+6x-8;2) yzi; 3) yzi—lg
x—2 x+1
4) y:—(x+3)5, 5) y=3sinx—-1;6)y=1+2zgx.
3aoanue 4
Haiinute Touku sxkcTpemyma QyHKIIUU U IKCTPEMyMbI () YHKITUN

Dy=—1 _41;2) y=4x-x7;3) y:cos[x+£j;4) yzl—sin[x—zj.
(x-2) 4 3
3aoanue 5
JIoKaXUTE CIIEAYIONIHE YTBEPIKICHHS:
1) eciu f — derHas QyHKOMA, x, - TOYKa MaKCUMyMa, TO — x, SBISETCA TOYKOU
MaKCHUMyMa,
2) 2) ecnu f — HeueTHas (QyHKIMSA Ha NPOMEXKYTKE, x, - TOYKA MHUHHUMYyMa, TO — X,

SIBJISICTCS TOUYKOM MaKCuMyMa.

IIpakTuyeckasi padora Ne27 «Btopas nmpou3BogHast QyHKITHI
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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

1844 Mokazate, 49To 1719 OVHEIHH ¥ = a sin X — b cos X COpaEeIIHED COOTHONISHHE :',I'-.-: .
1845, Cronero pasz HyEHO nNpoguddepeHIHPOEATE PVEEIHID ¥ = (.:vr:2 + l)lm= 9TOORI B
PE3VIIETATE MOTVIHICE MEOTOLIeH S0-8 cTenenn’
1846*. Hafiti npouzeoguyio 100-ro nopagxa o1 dvEEIHE y = sin X cos”x.
OTBETEL
T 1
18368. a) 18 mjmun®;, 6) 730 m/mun?. 1837. — 5V R
¢

1838, y' =3 (x+ 2% y"=6(x+ 2 y’”—ﬁ y "_...==r;:-. 1839. y' =
=6 (2% — 1) *—24{2::—1; y" =48, y'V=yV= | =0. 1842, y'=—sinx

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

IIpakTuyeckasi padora Ne28 «Brimykiocts rpaduka GyHKIINN, TOUKH ITEpErndar
3anganue 1. Haiitu Toukn nepern0a u MHTEPBAJIBI BHITYKIOCTH U BMSTHHBI IPa()UKOB (DyHKIIUHA.

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

y= 1—,3||(x—4)5.

IIpakTuyeckasi padora Ne29 «[IpumeHeHNE MTPOU3BOTHON K MIOCTPOCHHIO TPa)UKOB (HYHKITHIN
3aoanue 1

C moMoIIp0 MPOU3BOJIHON HAWAWTE MPOMEXKYTKH BO3pacTaHus W yObiBaHus QyHkmuu: f(x) =
2x” — 3x% — 36x + 40.

3adanue 2

Vccnenyiite hyHKIHIO B TOCTpoiiTe 68 rpaduk: fix) =-0,5x> + 2x + 6.

3aoanue 3

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

3aoanue 4

C moMoImpl0 MPOU3BOAHON HalaAMTE NMPOMEXKYTKH BO3pacTaHuss W yObIBaHus ¢GyHKuuu: f(x)
=x* - 8x* +3.

3aoanue 5

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

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

3aoanue 7

C moMomipi0 MPOU3BOAHOM HAWINUTE MPOMEKYTKH BO3pacTaHusl U yObIBaHUsS GyHKUIMH: f(X) =
2x> — 15%% + 36x.

3aoanue 8

Wccrnenyiite hyHKIHIO B TOCTpoiiTe €8 rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9

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

IIpakTuyeckast padora Ne30 «lcronb30BaHHE TEOMETPUUECKOTO M (DPU3UYECKOTO CMBICIIA
HpOHSBO,Z[HOfI IJIg 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 MPSAMOJMHEHHO IO
3aKOHY S=l-1=1" (S — W3MepseTcs B MeTpax, a | — B cekyHax), gepe3 10 c. mocie Hayana
nBIkeHud. Macca Tejia COCTaBIIsIET S KT.

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

sakony M= 213 , TIe I _ JJMHA CTEPXKHS, OTCUMTHIBAIONIASACS OT €ro Hauaiaa, HalTH
HHHeﬁHYIO IINIOTHOCTH B TOYKE:

1) OTCTOSIIIEN OT Hayaja CTEPKHS Ha 3 CM.;

2) B KOHIIE CTEPIKHSI.

Ne3. KonudecTBO 3IeKTpHYecTBa, MPOTEKaroIee uepes3 MPOBOIHUK, HaunHas ¢ MomenTa t = 0 ¢,
o . T | o

3amaercs hopMyioit ¢ =77 77~ =, HajixuTe CHiTy TOKa B MOMEHT BpeMeHH & = 3 ¢,

Ne4. B kakoii MOMEHT BpPEMEHU CKOPOCTb TOUYKM, KOTOpas JBHXKETCS MPSIMOJIMHEWHO IO

.1.'[r|=5r:—3r—12 YT r
3aKOHY R — MepeMeIlleHUe B CaHTUMETpax, ' — BpeMsi B CEKYHJIax), 6y;[eT

paBHa 33 cm/c.?
IIpakTuyeckasi pa6ora Ne31. «Brrunciaenue nepBooOpa3zHoi 1t PyHKITUN
3aoanue

Haiinure mepBooOpasHyto
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1. f(x):6x—9+3x5—%

2. f(x)=5cos(4x—-2)+5x

3. f(x)zm
4, f(x)=\/%—xi5
5. f(x)=ﬁ

6. f(x)=5"" +4x
7S =tes

8. f(x)—z — 4

X

9' f(x) 34x -5 eg+3

IIpakTnyeckas padora Ne32 «Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOTHON

IpakTnyeckas padora Ne33. «[IpumeHeHrne HHTErpaa Ijsl BBIYUCICHUS TIIOIMIAAC»

3aoanue
Haiigure nepBooOpasHyto

f(x)=6x—9+3x5—i

NP

f(x)=5cos( 4x—-2)+5x

3

J@)= 4sin’ (5 —2x)

2 4
TO=5

3
f(x) —m
f(x)=5e"" +4x°
f@) =245
f(x)= 2—_5 4

f(x) = 34x-5 | 5+3

3aoanue 1

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

Haiitu mmomane Qurypsl, orpaHudeHHOW TpadukamMu (QyHKIUH y=sSinX, y=COSX U
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npsaMbiMu Xx=0,x=1/2.

3aoanue 3

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

3aoanue 4

Haiitn mmomane ¢urypsl, orpanudeHHON TrpadukoMm (yHKIUU y=x2+2X, KacaTeIbHOW K
rpa¢uky B Touke ¢ abcuuccoit X0=1 u oceio OY.

Ipakruueckasa padora Ne34 «llpumeHeHne wuHTErpana Ui BBIUYUCICHUS (PUIUUECKUX
BEJINYMH»

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

=3 M

1. CkopocTb IBMKEHUSA TeJla 3a7jaHa YpaBHEHUEM

o 5
JABVIKCHUSA, €CJIM B HAYAJIbHBIM MOMCHT BPECMCHU o
2. Haiitu YpaBHCHUC ABUKCHHUSA TOYKHU, CCJIIM K MOMCHTY Ha4dajla OTCUCTAa OHA MMpoIiia

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

3. CKOpoCTb JBM)KEHUS TeJla MPONOPIMOHAIbHA KBalpaTy BpeMeHu. HaliTn ypaBHeHue
JBUKEHHUSI TeJla, €CJIM U3BECTHO, UTO 32 3 ¢ OHO npouuio 18 M.
— 2
4. Teno nBMXeETCS MPAMOIUHEITHO CO CKOPOCTHIO v(t) = (3+3t%)
MPOMJEHHBIN TEJIOM 3a 5 ¢ OT Hayajia JABUKECHHUS.

M/c. Halitu myTb,
— 2
5. CKOpOCTb IBH)KEHUS TeJla U3MEHSIETCS 110 3aKOHY v(t) = (3" +t+1)
MPOMIEHHBIN TEJIOM 3a 4 C OT Havyajia JIBUKECHHUS.
6. Haiitu nyTh npoiiaeHHbIN TeaoM 3a 10-10 CeKyHy, 3Hasl, YTO YTO CKOPOCTh €ro

o o = 2 -
IPSIMOJIMHEHHOTO JIBUKEHUSI BBIpaskaeTcst hopmysioit ¥ = t At =20,
7. Haitu nyTh, NPONACHHBIA TOYKON OT Hayaya JBUKECHUS 10 €€ OCTAHOBKH, €CIIH

CKOPOCTB €€ TIPAMONMHEHHOrO IBUKEHUS U3MEHSETCS M0 3aKOHY © (15t —5t%)

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

9. Cuia B 40 H pactsaruBaer npyxuny Ha 0,04 m. Kakyto paboTy Haz0 COBEPIITUTE, YTOOBI
pacTsaHyTh npyxuny Ha 0,02 m?

10. Beraucnute cuity AaBiICHHS BOABI HA BEPTUKAIBHYIO IIPSMOYTOJIbHYIO IUIACTUHKY,
ocHoBaHue kotopoi 30 M, a BeicoTa 10 M, mpuueM BEpXHHM KOHEI IUIACTUHKU COBIIA/IaeT
C YPOBHEM BOJIBI.

11. Beruncnuth cuity AaBieHUs BOJBI HA OJIHY U3 CTEHOK aKkBapuyma, uMeronero aauny 30
cM u BeicoTy 20 cMm.

M/c. HaliTu myTb,

m/c.

>

IpakTnyeckas padora Ne3S «[IpumeHnenre npou3BOIHON U UHTErPaJia K PEIICHUIO
MPAKTUYECKHX 3a7au»

Brruucnure miomanp KpUBOJIMHEHHBIX GUTYP
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S = jl f(x)dx

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

[
]

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

IIpakTnueckas padora Ne36 «MeTo/ pa3nokeHUss HA MHOKUTEIN»

3aoanue 1

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

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

Pemnth ypaBaenune 9* — 4 *3* +3 =0

3aoanue 4

Pemnts ypaBHenue sin2x = 0

IIpakTnyeckas padora Ne3d7 «Meto BBEIcHUSI HOBOM MTEPEMEHHOM ISl pEIICHUST YPABHEHUI»

PemnTe ypaBHEHMS, CHUCTEMY YypaBHEHHH METOJOM BBEICHHUS
5 3 __, HOBOW IEPEMEHHOM.
3x—y x-—3y
15 2
3x—y * Xx— 3y -

' HecnoxHo 3amerutb B 00OMX  ypaBHEHHUSX  CHCTEMBI

OJIMHAKOBBIE BBIpaKEHUS. [109TOMY MEPBHIM JIEHCTBUEM BBOJUM HOBBIE
HEPEMEHHBIE:

[Tonyuena s 1 MpocTeiIas JIMHEHHasi CHUCTeMa,
KOTOPYIO MOXKEM pELIUTh 3x—y  “x—3y JI00BIM W3 paHee PacCMOTPEHHBIX
crnocoboB.  PemuM ¢ [OMOIIBIO 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

Tenepb HGO6XOI[I/IMO BCPHYTHCA K UCXOAHBIM IMCPCMCHHBIM!
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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. Pemiuth CUCTEMY METOJIOM BBEJECHUSI 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, yp=1

Bozepaujaemca Kk 0603HOYeHHOMY:

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

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

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

WMCNONL3YeTCA HOBAA

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

zt 1322+ 12 =0;
4 — 1322+ 12 = 0;

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

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

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

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

IIpakTnyeckas padora Ne38 «PemnieHne HepaBEeHCTB C OJTHOW MEPEMEHHOW»
Paccmotpum perierne B 001ieM BUe: fx) > g(x) (D).

*0 Ha3pIBACTCA YACTHBIM pelieHueM, eCiu flxo) = g% ].

MHOXECTBO BCEX YAaCTHBIX pEIIEHUH ecTh oOfmiee pemieHue (WM TPOCTO PEIICHUE)
HEpaBEeHCTBA. PeninTh HEpaBEeHCTBO — 3HAUUT HANTH ero odliee perieHue.

PaccMoTpuM OTIMYMS HEPABEHCTB OT YPaBHCHUM:
1. Hmeet OecKOHEUHOE MHOXKECTBO pEIICHUH (KaK MpaBHIIO).
2. HeBo3moskHa nmpoBepKa MOJCTAaHOBKOW B HCXOJIHOE HEPABEHCTBO.

[ToaToMy HEepaBeHCTBa MOXHO peliaTh TOJIbKO PaBHOCHJIBHBIMU MPe00pa3oBaHUIMMU:
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flx)=glx)...=(2) ...xEX

Perienue HepaBeHCTBA 3aK/IFOYACTCS B 3aMEHE MCXOJIHOTO HEPaBEHCTBA OoJiee MPOCTHIM, HO
PaBHOCHUJIBHBIM HEPABEHCTBOM.
Onpeoenenue 1.

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

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

[pumep 1
Ipumep 1.

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

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

Onpenenenune 2. PaBHOCHILHOCTh HEPABEHCTB

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

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

) FG) > 5(x) & F7) > g7 (2)
3,870 > @S £(x) > glx)

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

o F) > g() == £(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 MOJOXKUTEIbHBIM. Hato
MEHSATbH 3HAK.

HpaBI/IHOZ B HCPABCHCTBAX HEJIB3s YMHOXKATh Ha x, €CJIM €TI0 3HaK HE U3BCCTCH.

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

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

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

Omeem.x{ﬂmnxz 1

IIpakTnyeckas padora Ne39 «Cucremsl ypaBHEeHUN. MeTO TOACTAaHOBKW)

PaccMoTpuM cucTeMbl IBYX YpaBHEHHM ¢ IBYMs HEW3BECTHBIMU (1) U Tpex ypaBHEHUU C Tpems
HEH3BECTHHIMHU (2).

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

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

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 NMEPEMEHHBIX X, Y U Z.

_
YacTHpiM pemieHueM cuctembl | HasbiBaeTcs mapa uucen (&% Yo0) rtakas, MpU TOJICTAHOBKE
KOTOPOM B YpaBHEHHUS CUCTEMBI ITOJyYUM BEPHBIC PABEHCTRA.

. X5 ¥oi Zp
YacTHBIM pelIeHUEM CUCTEMBI 2 Ha3bIBAETCS TPOHKa dncen ( ) Takasi, IpH MOJICTAHOBKE
KOTOpPOM B YPaBHEHUSI CUCTEMBI MIOJIyYUM BEPHBIE PABEHCTBA.

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

UroObl HAMTH MHOXXECTBO BCEX PpEUICHWH CHUCTEMBI, JIy4yllle BCEro I0JIb30BaThCS
SKBHUBAJEHTHBIMU MJIM DPABHOCWIBHBIMU IPEOOpPA30BAHUAMHU, TO €CTh TAKHUMHM, KOTOpBIE HE
UCKA)XalOT MHOXXECTBO pelleHuid. B pesynprare Takux mpeoOpa3oBaHUN MbI MOJTydaeM

PAaBHOCHUJIBHBIC CUCTEMBI, TO €CTh UMCIOIIUE OJHO U TO K€ MHOXCECTBO peI_HeHI/Iﬁ

Takxum 00pa3om, mporiecc peleHust CHCTEMbI CBOJUTCS K MOCTENIEHHOMY MepeXoy OT 3aJaHHON
CJIO’KHOM CHCTEMBI K Bce OoJiee MPOCTO U TaK JI0 TeX MOp, MOKa HE MOIY4YUM OTBET.

MeTo/bl pelIeHrst CUCTEM C TTOMOIIBIO YKBUBAJICHTHBIX MPeo0pa3oBaHMi:
-METOJ NIOJACTAaHOBKHU;
-METOJ aNreOpandecKoro CI0XKCHHUS,

-METOd BBCACHUA HOBBIX HepeMeHHBIX;
2. CyTh M€TO/1a MOJICTAHOBKH

[ToBTOpuM MmeToa moacTaHOBKM. HamomHuUM cyTh JaHHOro Meroja. Mbl paccMaTpuBaeM
3a1[aHHy10 CI/ICTeMy BHUIa 1 Hn 3aM¢€4acM, 4TO B OOAHOM H3 ypaBHeHHﬁ, HyCTB BO BTOpOM, JICTKO

BBIPA3UTh OJIHY MIEPEMEHHYIO Uepe3 APYTyIo, MyCTh Y Yepes X:
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am=o Uy’

[ToryueHHOE BbIpa)KeHUE TIOJICTABIISIEM B [IEPBOE YPABHEHHUE CUCTEMBI:

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

Takum o0pazoM MBI MOJydyaeM OJHO YpaBHEHHE (B JaHHOM CiIydae TIIEpBOE) TOJIBKO
OTHOCUTCIIBHO X. pC€IIaeM 3TO YpaBHCHHEC, HAXOJUWM BCC 3HAYCHHA X, IMOACTABIISIEM HUX B
BBIPAXKCHUC 1A Y U HAXOAUM COOTBCTCTBYIOIIIUC 3HAYCHUA Y.

3. Pemienue npumepoB

[Ipumep 1 — pemnTh CUCTEMY METOIOM MOJICTAHOBKH:

F+y=1
xy=-—2

B nanHoMm ciydae yn1oOHO U3 IEPBOTO YpaBHEHHSI BHIPA3UTH Y:

AL iy
xy=—2 xy = —2

[ToncraBuM NOIYy4EHHOE 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 COOTBCTCTBYIOIIINC 3HAUYCHUSA 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 — pelIuTh CUCTEMY METOIOM MOJICTAHOBKH:

G’

B nanHoM ciydae yno06HO U3 epBOro ypaBHEHHUS BBIPA3UTh X:

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

[ToncTaBUM NOTy4YE€HHOE BBIPAKEHUE 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 cnenyromieit cucreme BaxxHO 00patuth BHUManue Ha OJ13.
[Ipumep 3 — pemIuTh 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 cobmonennun 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 Mony4eHHOE 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 COOTBCTCTBYIOIIINC 3HAUYCHUSA 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
Caepustucs ¢ O[3, BEITUCHIBAEM OTBET. Otser: (5:4), (-1;0)

[Ipumep 4 — pemuTh cuCTEMY METO/IOM MOJCTAHOBKH:

Xt+y=m
cosx —cosy =1

B nanHoMm ciydae yn1oOHO U3 IEPBOTO YpaBHEHHSI BHIPA3UTH Y:

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

[ToncTaBUM NOTy4YE€HHOE BBIPAYKEHUE 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
Haxonum 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
27 7 &
—+2ﬂn-l—zﬂﬂ —E-I—E?In-——z?rﬂ
Otser: (3 '3 ), (* '3

OO6patrmM BHUMaHHE, YTO N 37I€Ch TPOOETraeT BCE IEITOYNCICHHBIC 3HAUCHHS

[Ipumep 5 — pemIuTh 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

[Tomyunnu paBHOCHIIBHYIO CUCTEMY:

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

B nanHoMm ciyyae yao0HO U3 IEpBOTo YpaBHEHHUSI BHIPA3UTh Y:

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

[ToacTaBuM Mony4eHHOE BBIpAXKEHUE BO BTOPOE YpaBHEHUE:!

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)
IIpakTnueckas padora Ne40 «Cucrembl ypaBHeHuil. MeToa anredpan4eckoro cja0KeHus»

|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

IIpakTnueckas padora Ne41«Cucremsl ypaBHEHU. MeTO1 BBEICHHUSI 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 Ned2«lIpumeHenune onpenenurtens IJisl PEUICHUS CUCTEMbI JIMHEHHBIX
YPaBHEHU

Meton Kpamepa ocHOBaH Ha HMCIIOJIB30BaHUU OINPENEIUTENICH B PEUICHUM CHUCTEM JIMHEWHBIX
yYpaBHEHH. DTO 3HAUUTEIILHO YCKOPSIET MPOIIECC PEIICHUSI.

Meton Kpamepa MoxeT OBbITh HCHOJb30BAaH B PELIEHUU CHUCTEMbl CTOJBKHX JIMHEHHBIX
YpaBHEHMI, CKOJBKO B KaXKJIOM YpaBHEHHHM HEWM3BECTHBIX. Eciu ompenenuTtens CHUCTEMBI He
paBeH HymI0, To MeToJ Kpamepa MoxeT ObITh UCIIOJIb30BaH B PEIIEHUH, €CIIU K€ PABEH HYIIIO,
To He MoxeT. Kpome toro, meron Kpamepa MoxeT OBITh HCHOJB30BAH B PEUICHUU CUCTEM
JUHEHHBIX YpaBHEHUN, UMEIOIINX €AMHCTBEHHOE PEIICHHUE.

Omnpenenenne. Omnpenenurenb, COCTABICHHBIM U3 KOA(p(HUIMEHTOB IPH HEU3BECTHBIX,
Ha3bIBACTCSI ONPEACIIUTENIEM CUCTEMBI M 0003HauaeTcs A (1enbTa).

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. PelwnTtb 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;me3 3. Beruuciaute
NP
5% 2|

IIpakTnueckas padora Ned3. «[IpuMeHeHHE MaTEMAaTHUYECKHUX METOJOB JJIs PEILICHUs
COJIEpXKATEIBHBIX 3a/1a4»

Benocunenuct Ha npotsbkeHnu nepBbix 20 KM exan co ckopocTbio 20 kM/4, cinenyromue 15
kM - 10 xm/4, a mocnenaue 30 kM - co ckopocThio 10 kM/4. HeoOxoaumo HaWTH CpemHIOIO
CKOPOCTbH JIBHDKEHUS BEJIOCUTICANCTA.

B cy06060Ty akiuu moHSIUCH B 1IEHE Ha HEU3BECTHOE YHCIIO TIPOIIEHTOB, OJTHAKO BO BTOPHUK
Ha TaKOe K€ YHCIIO MPOIICHTOB OT HOBOM CyMMBI OHHU MOJICIIEBENH. B pesynbprare Takoro ckauka
1IeH, oHu cTayim Ha 4% nemeBne. Heo0XoMMMo y3HATh MPOIEHT, HA KOTOPBIA aKIMK YBEITHYUIN
CTOUMOCTH B CYyOOOTY.

WNHTepuer-npoBaiiiep (KOMITaHMs, OKa3bIBAIONIAs YCIAYTH 10 TMOAKIIOUEHUIO K CETH
WNurepuer) npeqiaraet Tpu TapuHBIX TIAHA.
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Tapudnsbit

ik AOoHeHTCKas rara ITnara 3a Tpadux

[Tnan «0» Her 2,5 py6.3a 1 M6

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

[Tonb3oBarens IaHUPYeET, 4TO ero Tpaduk coctaBuT 600 MO 1, UCXO/s U3 ITOTO, BEIOUpAET
HauOosiee nmemeBbld TapudHbIA TUIaH. CKOJMBKO pyOJiel JOHKEH 3aIuIaTUTh IOJIb30BATENNb 3a
Mecsll, €cli ero Tpaduk AeicTBuTensHo Oyaer pasen 600 M6?

Pemeno koMHaty ( BKJIIOYas MOTOJIOK) OKJIEUTh 000siMu. O6ou nokymnatores ¢ 3anacoM 20%
oT okjenBaeMoi miuomanu. CTouMocTh 000eB ykazaHa B Tabnuile. [I0TONOK pemeHo OKIEHTh
OeJIbIMH 000SIMH, CTEHBI - 3€JICHBIMH.

[upuna neepu komHaThl paBHa 0,8 M, BeicoTa - 2 M. lllupuna 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 Ne44 «lIpsMoyrosbHbIil Mapanienenunen
[ToBepxHOCTH, cOcTaBieHHass U3 ABYX paBHbIX mNapasuienorpammoB ABCD u ABiCD;u

4eThIPEX rapajuIeJIorpaMmMoB ABBAj, BCC,By, CDD,(Cy, DAAD;y,
Ha3bIBacTCs MapaJJiejaenuneaom (puc. 1).
B+ C1
A1 1
o=
Puc. 1 [Tapamienenunen

To ectb: mMmeem nBa paBHbIX napamienorpamma ABCD u A;B;CD; (ocHoBanusi), oHu
JeXaT B TapaUIeIbHBIX IUIOCKOCTAX Tak, YTo OokoBbie pedpa AA;, BB;, DDy,
CC, mapamnensubl. Takum 00pa3oMm, COCTaBJICHHas U3 MMApPALICIOrPaMMOB MOBEPXHOCTh
Ha3bIBACTCS MapaJlieJIeNnuIe oM.

77



Takum 00pa3oM, MOBEPXHOCTH MapalljieNieNuIea - 3T0 CyMMa BCEX IMapaljieiorpaMMOB, U3
KOTOPBIX COCTABJICH MapajlIeICTUIIC]T.
CaoiicTBa napaJ/ulesenunmnena
1. Ilpomusononoscuvle epanu napanierenuneda nApaiieibHbl U PacHb.
(urypsl paBHBL, TO €CTh UX MOKHO COBMECTHTbH HAJIOKEHUEM)

Hamnpumep:
ABCD = A;B,C,D; (paBHble nmapasienorpaMMbl IO ONPEIEICHHIO),

AA BB = DD|C,C (rak xak AA;B;B u DD;C;C — npOoTHUBOIONOXKHbIE TpaHU
napajuieienunesaa),

AA DD = BB;C,C (tak xak AA| DD um BB;C,C — mnpoTHBOINONOXHBIE TpaHU
napajuleJenunesa).

2. /luaconanu napannenenuneda nepecekaromcsi 8 0OHOU MOYKe U OeNamcs Mol MOUYKOU
NONONLAM.

Huaronanu mapamenenunena AC;, BiD, A;C, D|B nepecekatorcs B ogHoi Touke O, u
KaKJlasi TMaroHalb JEIUTCS 3TOM TOUKOM momnosam (puc. 2).

Puc. 2 [lmaroHanu mnapaienenuiena NEPECEKArOTCsl W JIENATCS TOUYKOM IepecedeHust
IIOTIOJIaM.

3. Umeromesa mpu yemeepKku pasHulX u napaiieivhvlx pebep napaiierenuneoa: 1 — AB,
AiBy,D,C;, DC, 2 -AD, AD,, B,Cy, BC, 3 - AA,, BB, CC,, DD;.

IIpsimoii mapaJiiesenumnes

Omnpenenenue. Ilapanienenunen Ha3bIBaeTcsli NPSIMbIM, ecJH ero 0OokoBble pedpa
NepIeHIHKYJISIPHbI OCHOBAHHUSAM.

[Tycts G0koBOe pebpo AA| MepreHIUKYIIPHO OCHOBaHWIO (pHUC. 3). DTO O3HAYaAET, UYTO
npsivast AA| neprneHaukyisgpHa npsaMbeiM AD 1 AB, KOTOpBIE JIeKaT B IUIOCKOCTH OCHOBaHMUS. A,
3HAYUT, B OOKOBBIX T'paHSAX JIEKAT MPSIMOYTOJbHUKU. A B OCHOBaHHSX JI€KaT MPOU3BOJIbHBIC
napayuienorpammbl. O603HaunM, ZBAD = @, yros ¢p MoOeT OBITH JTIOOBIM.
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81 C1
At D+
=B S | C
A D
Puc. 3 [Ipssmont napajuieaeumne;

Wrak, mpsaMoil mapamienenunen - 3TO TMapajUleienuIies, B KOTOPOM OOKOBbIe pedpa
NEePIEeHIUKYISIPHBl OCHOBAHUSAM MapaJuieNenunea.
IIpsimoyzonvhbiii napanienenuned

Onpenenenue. [lapaienenune Ha3bIBaeTCsl MNPSAMOYTOJAbHBIM, €CIH  €r0  OOKOBBIC
pebpa nepreHuKyIsIpHbl K OCHOBaHUI0. OCHOBaHUS SIBISIFOTCS IPSMOYTOJIbHUKAMHU.

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

1. AA;1 ABCD (6okoBoe peOpo NEepHEeHAUKYISIPHO IUIOCKOCTH OCHOBAaHMS, TO €CTh
napajuleJenunes1 npsiMon).

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

B1 C1

A1 D+

Puc. 4 IlpsimoyronbHbIN Napajuieenume

IIpsmoyeonvuelli  napannenenuned  o0biadaem — 6ceMu  CEOUCMBAMU  NPOU3BOTLHOO
napannenenuneda. Ho ecTb 1ONOMHUTENbHBIE CBOMCTBA, KOTOPbHIE BBHIBOAATCSA U3 ONpEAeNICHUs
NPSIMOYTOJIBHOTO MapasuiesienuIeia.

Htak, npAMOYroJibHbIA NapaJjuiejienumne] - 3T0 MapajuleenuIies, y KOTOporo OOKOBbIE
peOpa mneprneHAMKYIsIpHbl OCHOBaHHIO. OCHOBaHMe NPSAMOYIO0JBHOIO INapaJjiesienunena -
NPSIMOYTOJIbHUK.
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Ceoticmea npamoy2oivHo20 napaiieienuneod
1. B npamoyeonvHom napannenenuneoe 6ce ulecms epauett NPsSamoyeoilbHUKU.
ABCD u A|B;C|D; — npAMOyroJIbHUKH IO OMPEACICHUIO.

2. bokosvie pebpa nepneHOUKyIApHbl OCHOBAHUIO. 3HAYUT, BCEe OOKOBBIE TpaHU
IPSIMOYTOJIBHOTO NIapaJuIeIeNUIe1a - MPSIMOYTOJIbHUKH.

3. Bce 08yzpanubie yeuvl NpAMOY201bHO20 NApallelenuneod npsamvle.

PaccmoTpuM, Hampumep, ABYIpaHHBINA yroil MpsIMOYTOJIBHOTO MapajulelenuIeaa ¢ pedpom
AB, T. e. nByrpanssiii yroa mexay miockoctsimu ABB; u ABC.

AB — pebpo, Touka A| JEKHUT B OJTHOM TJIOCKOCTH — B TwiockocTr ABB), a Touka D B apyroii
— B mockoctd A B;C;D;. Torna paccmarpuBaeMblil ABYTpaHHbIM YroJl MOXKHO e1ie 0003HauuTh
cnenyromum obpazom: £A;ABD.

Bosemem Touky A Ha peOpe AB. AA| — neprnenauxymnsap xk pedbpy AB B minockoctn ABB,
AD mnepnennukynsip k pedpy AB B minockoctn ABC. 3nauut, £A|AD — nuHEHHBIH yron
JAHHOTO JIByrpaHHoro yria. ZA;AD = 90°, 3nauuT, AByrpaHHbid yroia npu pedpe AB paBen

90°.

£(ABB;, ABC) = 2£(AB) = 2A;ABD= 2A;AD = 90°.

AHaJIOFI/I‘-IHO JOKa3bIBACTCA, qTo JIIO6I>IC ABYTpaHHBIC YIJIbL npsAMOYTOJIbHOTO
napasulesienuIeia npsmsie.

Teopema

Ksaopam ouazconanu npsimoyeonvHo2o napanienenunedda paseH cymme Keaopamos mpex e2o
usMepeHull.

[Tpumeuanue. Jnuubl Tpex pebep, HUCXOASIIMX W3 OAHOM BEPIIMHBI MPSMOYTOJIBHOTO
napajuleIeuIeia, SBISIOTCS M3MEPEHHUSAMH IPSAMOYTOJbHOIO mNapauienenunena. Mx uHornma
Ha3bIBAIOT JJIMHA, 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 IIpssMOyroapHbIN napajiesenuIe]

JlokazaTenbCcTBO:

[Ipamass CC, nepnenaukymnspHa miockoctu ABC, a 3naunt, u npsamoir AC. 3Haywmr,
tpeyronsHUK CC A — npssimoyrounbHeiid. [To Teopeme IIudaropa:

AC; = AC* +cCC]

PaccmoTrpum npsimoyronbabiid TpeyroabHuK ABC. TTo Teopeme Iudaropa:

AC? = AB? 4+ BC?

Ho BC u AD — npoTHBOMNOIOKHBIE CTOPOHBI psiMoyroibHuka. 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 9TO U TpebOBaIOCh JOKA3aTh.

CaencrBue - /lnaronaau npsiMoyroJibHOro napaJuiesenumnena paBHbl
Luazonanu npsamoy201vH020 napaiieienuneoa pagHbol.

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 pasnuvle keadpameoi.
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3anaua 1 Haiitu quaronasns Kyoa

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

C1 ~ [ }]
B1 A1
E
R Y | D
B I A
Puc. 7
Pemenue:
AC, = *.-"fABE +ADZ + AAL = V12 +124+ 12 =43 -
OrTBer: v3 CM.
3agaua 2
Pucynox
Han xy0 ABCDA;B|C\D;(puc. 8). Hokaxute, uro tuockoctu ABCiu A;BD
NepHeHANKYIISIPHBI.
D4 C1
A+ o 81
. RALLON AN ,C
A B
Puc. 8
JlokazaTenbCcTBO:

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

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

B OTOH IJIOCKOCTH.
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Nwmeem, mpsamas BC, nepnenaukynspHa aByMm nepecekarommuMmcs npsMbeiMm BiC u DC
MJIOCKOCTH, 3HauuT A BD. 3nauuT, npsimas BC; nepnenaukynsipaa miockoctu ABiD.

[Tnockocts ABC; mpoxoaut udepe3 nepneHaukynsp BC; ko Bropoi miockoctn A;B;D,
3HauuT, mockoctu ABC;u A;B;D nepneHauKyiIsipHbl MO IpHU3HAKY, YTO M TpeOOBaiIoCh
JIOKa3aTh.

IIpakTnueckass padora Ne4S «PemeHne CcTepeoOMETpUUYECKUX 3a7ad, CBSI3aHHBIX C
NCPHNCHAUKYJIAPHOCTEIO MPAMBIX U HHOCKOCTGFI, HCIOJIb3YA TIJIAHUMCTPHUYCCKUC (baKTI:I u
METOJIbI»

«I[lepneHaUKYJISAPHOCTH MPSAMOM U MJIOCKOCTH

Bapuanrt 1
B, 24
% 5 Al. ITonp3ysck n300pakeHUEeM Ha PUCYHKE |, Ha30BUTE:
i a) Touky nepecedenus npsimoir AD ¢ mimockocteio DD C;
; = 0) nmuHMIO 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 MIOCTPOMTE:
a) TOUYKY HepeceYeHUs npsIMOM MH c
miockocTeio ABC; // I
0) JTUHUIO P nepeceuenus mockocreirt MHB u ABC.
Bl. Touka O - Aé:—:;- LIEHTP OKPYXHOCTH, OIHMCAHHOW OKOJIO
TpeyronbHuka ABC. - [Ipunagnexut nu Touka C MIOCKOCTH, B
KOTOpOU JexKaT touku A, B u O?
BapuanT 2
B, o
A 4 Al. ITons3ysack n300pakeHHEeM Ha pUCYHKE 1, Ha30BUTE:
a) Touky nepecedenus npsmod MC ¢ mtockocteio BiBCy;
M BE 0) nmuuuto nepeceuenus mrockocteit MC,C u BCB;.
L __________________ - B kakux u3 mnockocteit ADD;, ABB;, ABD, MD,C,, nexut npsimas
A" D MD,?
Puc. 1

A2. Ilepeueptute PUCYHOK 2 B TETpa/ib U TOCTPOUTE:

a) TOYKY nepeceuenuss npsmoir PK ¢ mockocTsro

0) JTUHUTO nepecevenus miockocreir PKC u ADC.




Bl. Touka O — HEHTp OKPYKHOCTH, ONMHUCAHHON OKOJIO 4eTbipexyrojpHuka ABCD.

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

BepinHa D?

«IlepnieHAUKYJIAP M HAKJIOHHBIE. YIOJ MEKAY NPAMOH H ILUIOCKOCTBIO. /IByrpaHHbIN
yroyn»
Bapuant [

1. Tpsmas a mapamienbHa TUIOCKOCTH 0, TIpsiMasi b Takke mapajuielibHa TIOCKOCTH
a. MoryT i a u b:
a) beiTh mapannensHpIMU?
0) Ilepecekarncs?
B) BBITh CKpenuBarOmMMUCs TPSIMBIMH?
2. Touka M JIEKUT BHE IIJIOCKOCTH napajuiesaorpamma ABCD.
a) Jlokaxure, 4TO cpeaHue JUHUM TpeyroinbHukoB MAD u MBC mnapannenbHsl.
0) Halimute 3TH cpegHue TUHWM, eciu OOKOBas CTOPOHA MapajuieiorpaMma paBHa S, a
€ro BbICOTa paBHas 4 U JeJIUT CTOPOHY, K KOTOPOH MpOBEeHA, OMOIaM.
3. Ilnockocth a nepecekaer cropoHbl 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, npoxoaut npsimas CK, He nexaiias B IUIOCKOCTH
KBaJpaTa.
a) Jlokaxxure, uto CK u AD ckpemuBaromuecs.
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, MpsMast b Takke mepecekaeT IOCKOCTH o. MoryT jin a u
b:
a) beITh NapamiensHEIMU?
0) [lepecekaTncs?
B) BBITh CKpenuBarOMMMUCs TPIMBIME?
2. Tpeyronsauk ABC u tpanmenus KMNP umeror obmyro cpeanioro nuauio EF, MNIJEF,
EF||BC.
a) Joxaxwure, uro BC|| KP.
6) Haiigure KP u MN, ecnmu BC=24, KP:MN = 8:3.

3. IInockocte o mpoxomuT uepe3 cTtopoHy AB tpeyronbHuka ABC. Ilpsimas mepecekaer
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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) Jlokaxxure, uyto AF u BC ckpemuBaroruecs.

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

IIpakTnueckas padora Ne46 «llnomans NOBEpXHOCTU MPU3MBL, TUPAMHUIBDY
3aganue 1

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

3amanue 2

Uepe3 cpeAHIOW JIMHUIO OCHOBAaHUS TPEYrOJbHOM TMPU3MBI, MPOBEJAEHA ILJIOCKOCTD,
napajuienpHass 0oxkoBomy peOpy. Haiimure mnomanbs OGOKOBOM MOBEPXHOCTH MPH3MBI, €CIU
TJI01IA b OOKOBOM MOBEPXHOCTH OTCEYCHHOM TPEYTOIbHOM MPU3MBI paBHA 37.

3amanue 3

Haiingute 06beM MHOTOTpaHHUKA, H300PAXKEHHOTO HA PUCYHKE (BCE IBYTPAHHBIC YTIIbI IPSIMBIE).

P e

]
]
]

Ay

3amauue 4

Haiinure 06beM MHOTOTpaHHUKA, H300paXKEHHOTO Ha PUCYHKE (BCE IBYTPAHHBIC YTJIbI MIPSMBIE).

5/ 1

4 | S

[pakTuueckas padora Ned7 «ILnoniaas NOBEPXHOCTH LMIHHAPAY»
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Puc. 1. unuanpudeckast 0ouka

Mpsl ¢ BaMH 3HaeM, 4TO Takoe IIWHAP, MOMpoOyeM HAWTH MIIOIIATh €ro MOBEPXHOCTH.
3auemM HYXKHO peliath Takyro 3aaaudy? Hampumep, Hy)KHO HOHSTH, CKOJIBKO MaTepuania Monaer
Ha M3rOTOBJICHUE IWIHHApHUIecKoi 60ouku (Cm. Puc. 1).

Puc. 2. [Inzanckas OarrHs

Nnu ckoapko Kupnuued MOHAZoO0UTCs, YTOOBI CIIOXKHUTh KHUPIHYHYIO OarmHio (Bpoje
[Muzanckoii, Tonpko poBHY0)? (CM. Puc. 2.)

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

KoneuHo, m3mMepuTh 1uromaab OOKOBON MOBEPXHOCTH IHUIMHIPA MPOCTO TaK HE MOTYyUUTCH.
Ho npexacraBum cebe Bce Ty ke 00ouky, oOMoTaHHy0 TKaHblo. (CM. Puc. 3.) Kak Haiitu miomanb
kycka TkaHu? Hy KoHeuHO, paspe3aB TkaHb M pa3jaokuB ee Ha ctoie! Ilomyuurcs
IPSMOYTOJIBHUK, €T0 IJIONIa b Jierko Haiinem. (Cm. Puc. 4.)
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Puc. 5

CnaenaeM Tak e C MUIIMHAPOM. «PaBpCX(CM» €ro 60KOBy10 MMOBCPXHOCTL BAOJIb T000H

oOpasyrouie, Hanpumep A4z (Cm. Puc. 5.)

B
Az
A B Al

Al‘

2

Puc. 6. PazBepTka 60KOBOI OBEPXHOCTH

Teneps «pa3MoTaeM»  OOKOBYIO  TOBEPXHOCTb  HAa  IUIOCKOCT. [Tonyyaem
PSAMOYTOJIBHUK A A 23331, rae ‘411/1 A AzH Az
). (Cm. Puc. 6.)

— OJHAa 1 Ta KC TOYKAa Ha HUJIMHAPC (aHaJ'IOFI/I‘IHO

Taxoli IpAMOYTOJIbHUK Ha3bIBAETCS pa3BEPTKON OOKOBOI MOBEPXHOCTH LIWIMHIPA.

i 2mR B,

Puc. 7. PazBepTka 60KOBOI OBEPXHOCTH

UYrto MBI 3HaeM Mpo 3TOT npsMoyronbHUK? Ero cropona A1 Ay paBHa BBICOTE LIJIMHIpPA (BEAb
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!
oOpasyiomias paBHa BbicoTe). [Ipyras cropona Ardy paBHA JUTMHE OKPYXKHOCTH OCHOBAHHS, TO
ectp 2R (Cm. Puc. 7.)

27rRh. Ntak S:. = 2ZmRh R

3HAuUT, MJIOIIAAh NPSIMOYrOJbHUKA paBHA rae " — paauyc

OCHOBAaHM LUJIMHIApPA, h — BBICOTA.

[Inomank moaHOM MOBEPXHOCTH LIMJIMHpA

Hapsiny ¢ mmomansio OOKOBOM IMOBEPXHOCTH MOXHO HAWTH W IUIOMIAAbL IOJHOMN
noBepxHocTU. [lnst 3TOoro K momaau OOKOBOM IMOBEPXHOCTH HAAO0 MPUOABUTH IUIOIIAIN

R TERZ

ocHoBaHMU. Ho Kaxk10e OCHOBaHME — 3TO KPYT pajnyca ', 4bs IJIOMAAb o (hopMysie paBHA

OxoHYATEeILHO, UMEEM:

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

HpI/IMepBI 3aa4 Ha MPUMCHCHUC BbBIBCACHHBIX q)OpMYJ'I

Puc. 8. Miumoctpanus k npumepy |

Ilpumep 1. Ilnomanap GOKOBOM MOBEPXHOCTH IMIIMHpPA paBHA 5. Haiitu momanas oceBoro
ceuenus muuaapa. (Cm. Puc. 8.)

Ssn = 2MRR__ Sec

= 5 H
Pemenne. Kak MbI 3HaeM, ERh. 3HauuT T,

Puc. 9. MnmocTtpanus k npumepy 2

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

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

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

ITo 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

IIpakTnueckas padora Ne48 «Ilnomanb 00K0BOI M MOJTHON MOBEPXHOCTH KOHYCA)

1. Paguyc ocHOBaHUs KOHYyca paBeH 3, BbicoTa paBHa 4. Haiinure muiomans

MIOJIHOM MOBEPXHOCTH KOHYCA, €r0 00BEM.

2.0ceBo€ ceueHue KOHyca paBHOCTOPOHHUM TPEYrOJIbHUK O cTOpoHOM 10cMm.

Haiitu mmomaae 60KOBOM M MOTHOM MOBEPXHOCTH KOHYca. OObeM KOHYcA.

3.JluaroHanp 0CEBOI0 CEUEHUs LUIMHAPA paBHa 48. Yo MeXly 3TOU

JTMaroHanbio u oopasyromieit pasen 300. Haiinure pagunyc nuiInHapa, €ro BEICOTY,

IO OOKOBOH U MOJIHOM MOBEPXHOCTEH U 00BEM.

4.Ilyctb V, r u h cooTBeTCTBEeHHO 00BEM, panyC U BbIicOTa UIMHApa. Haiinure:

a) V, eciu =22 M, h=3 cm; 0) r, eciim V=120 cm3, h=3,6 cMm; B) h, eciiu r=h,

V=8mn cm3

IIpakTnueckas padora Ne49 «BprunciaeHue MI0MaaH OBEPXHOCTH TeJl BPALCHHUS.)
BapwuanT 1
1. OGpa3yromiass KOHyca paBHa 8 CM M HaKJIOHEHa K IJIOCKOCTH OCHOBaHUS 1moja yriom 30°.
HaitauTe nonHyo moBepXHOCTh KOHYCA.
2. boxoBasi MOBEPXHOCTh KOHYCa paBHA S, a paauyc ocHoBaHus — R. Haiinure mymHy Xop.sl
OCHOBAaHM, KOTOpasi BUJIHA U3 BEPIIUHBI KOHYCA O] YTJIOM Q.
3. Paguycel ocHOBaHMil yceueHHOTo KOHyca paBHBI 3 U 6 cM. Haiimute O0OKOBYIO TOBEPXHOCTb
KOHYCa, €CJIM €T0 BbICOTA paBHA 4 CM.
Bapuanr 2
1. Bricota kKOHyca paBHa 3 CM M COCTaBIsIeT ¢ oOpasyromieit yroa 60°. Haitaure mosHyio
MIOBEPXHOCTH KOHYCA.
2. BokoBas moBepXHOCTh KOHyca paBHa S, a oOpasyroomas — |. Haligute nmuHy Xopmbl
OCHOBaHUs, KOTOpasi BU/IHA U3 LIEHTPAa OCHOBAHUS MO YIJIOM (.
3. Paguyc Gonblrero OCHOBaHHUSI YCEYEHHOTO KOHYCa paBeH 7 CM, a €ro BbICOTa M oOpasyromas
paBHBI 3 1 5 cM cOOTBEeTCTBeHHO. HalimuTe O0KOBYIO MOBEPXHOCTH KOHYCA.

IIpakTnueckas padora Ne50 «O0bem npu3Mbl, HHJIMHAPA, MMPAMU/bI, KOHYCA W IIApa»

Jlerko WM CIOXHO BBIYMCIHATH 0O0BeMbl? [loka MBI ymMeeM HaXxOIUTh JHUIIb OOBEMBI
napajuleJIienuneoB, UWIMHAPOB U IMPHU3M, MO3TOMY 3a7ayda BBIYHCICHUS OOBEMOB KaKeTcs
JIOBOJIBHO JIETKOW. [leficTBUTENBHO, U (POPMYIIBI JOKA3BIBAIUCH O€3 TPY/Aa, U BHIYUCICHUS OBLIH
HE CIUIIKOM rpomMo3akuMHu. CoOCTBEeHHO, hopMylia Al HaX0XKJIEHUSI 00beMa MPSIMOYTOJIBHOTO
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napajjiejicnmIica N3B€CTHa Cic € HavyaJIbHOM IITKOJIBI.

Wnes Obula OTHOCHTENBHO MpocTa. Mbl BBedM 00beM KyOa, depe3 HEro Hamum o0beM
HPSMOYTOJBHOTO TapajuIeNienuIiesia, 0 CyTH, «pa30uB» ero Ha KyOWKH, OTCIO/Ia NMPUILIH K
npu3MaM, a OT HUX — K IinHApaM. Ho B ciiyuae mupamMuibl 1 KOHyca «pa3OuTh» UX Ha KyOUKH
HE MOJTYYUTCH.

Xots npeBHHE rpekd mpoboBanu. B V Beke 10 H. 3. TpedyeckuM MareMaTHKOM J[eMOKpUTOM
OBUIO BBICKA3aHO MPEATNOJIOKEHHE, YTO 00BbEM MUPAMUIBI PABEH TPETH 00beMa MPU3MBI C TEM
K€ OCHOBAaHUEM U TOM K€ BBICOTOU. J[0Ka3aTh 3TO HE CMOT HHM OH, HU MOJYYMBIIUNA MO3JHEE TOT
ke pesyabrar EBxnma.  Bmpowem, pannHas QopMmyna  THOATBEp)KJAlach TMPAKTHKOW —
NEHCTBUTENbHO, MBI MOXEM H3MEpPUTh O0bEM J000i KOHKPETHOW MUpaMHIbl C JI000i
CTENEHbI0 TOYHOCTH. Hampumep, ecnu B34Th MUPAMHUJIIKY M 3aIlOJHUTH €€ YeM-HUOyAb (BOJO,
MIECKOM), a MOTOM BBIUHCIUTH 00BEM TOrO, YeM MbI 3amoyHAIu. Brnpodem, ydyeHble U 1o cei
JIeHb TBITAIOTCS pa30MTh IPU3MY Ha TPU PAaBHBIX MUPAMUIBI, YTO JOKa3ajI0 ObI GOpMyITy.

IIpakTuyeckas padora NeS1. KomOuHaIus MHOrOrpaHHUKOB U TEJl BPALICHUS.

1. Paamycwl ocHOBaHUI yc€ueHHOTro KoHyca 3 M u 6 M, BeicoTa 4 M. Halinute
00pa3yromyro.

2. [Jwnametp mapa 25 cM. Ha ero noBepxHOCTH JJaHbl TOYKAa A U OKPY>KHOCTb, BCE TOUKH
KOTOpPOH ynmajeHslI (1o mpsiMoi) oT A Ha 15 cm. HaliguTe pagnyc 3Toi OKpY>KHOCTH.

3. Bricota nunuHapa 6 cMm, paanyc ocHoBaHuA 5 cM. HaiiauTe nomanb ceyeHus,
IIPOBECHHOT0 MapajuIeIbHO OCH IIMJIMH/IPA HA PACCTOSIHUM 4 CM OT HEe.

4. BeicoTa nunuHapa 8 AM, paanyc oCHOBaHUA 5 M. [{umuHAp nepeceyeH mIoCKOCThIO Tak,
YTO B CEUEHUHU NOJIyumics KBajapar. Haliiure paccTosIHME OT 3TOTO CEYEHUS 10 OCH.

5. Beicora uununapa 2 M. Paguyc ocHoBanust 7 M. B 3TOT HHJIMH]Ip HAKJIOHHO BIHCAaH
KBaJparT TaK, YTO BCE BEPILIMHBI €T0 JIEKAT Ha OKPYKHOCTAX OCHOBaHUU. Haiinure
CTOpPOHY KBaJparta.

6. Pagmyc ocHoBaHMs KoHyca 3 M, BbicoTa 4 M. HaiinuTe obpasyromuryto L

7. Obpa3yrorias koHyca | HakJIOHeHa K ITOCKOCTH OCHOBaHUs nof yriiom 30°. Haiinure
BBICOTY.

8. IlpaBuibHas n-yroiapHas Mpu3Ma BIHcaHa B map paauyca R. Pebpo ocHoBaHMs TpU3MBbI
paBHo a. Haiinure BbicOTYy npu3msl ipu: 1) n = 3;
2)n=4;3)n=06.

O0bem nupamMuIbl U yCeYeHHON NMUPaMHIbI
B namm namn dopmyna naBHoO gokasana. M cmenmaHo 3T0 ¢ moMolnsio nHTerpainoB. [loMHuM,
b
V= ["5(x)dx 5(x)
4TO a , Tne — 9TO  IUIoUIaJb  CceYeHuss  QUrypbl  IUIOCKOCTBIO,
MEePIECHANKYJISIPHON HEKOTOPOH OCH, KOTOPYIO MBI ITPOBEIH.

C IIOMOIIBIO 3TOro METOJa BBIBCIACM 00BeM nupamMuabl. Haunem ¢ o0nema TpeyFOJTBHOI)'I
nupamMuJbl.

O0AEC O

v
Paccmotpum nupamuny — BepuIMHa), 0003HaUUM ee 00beM uepe3  ; MIIOIab €€

(

OCHOBaHs “ABC 5; ee uicora 7 = h (cm. Puc. 1).
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Puc. 1. [lupamua 0ABC

ox OH MM
[TpoBenem och , COBIAJIAIOIIYIO C JIYYOM . PaccmoTpuM mpou3BONIBHYIO TOUKY =~ Ha
. A B, C
3TOI ocu BHYTpU nupamujbl. Yepes 3Ty TOUKy mpoBeaeM cedyeHue 2171
I3
V= S(x)dx
Hame ocu. [lomHUM, 9TO I“ () , TIe 5(x) —

S{x}

, IEPIEHANKYISIPHOE

A48, €y

IUIOIIAb CEYEHUS (cm. Puc. 2).

Bripazum, uemy paBHO

()¢ A{B,C,
Puc. 2. IlpoBeneHunwie 0Ch Y TIEPIECHANKYJISIPHOE OCH CEYEHUE

3 AA,B,C,~AABC, A,B,C, ABC
aMCTHUM, 4YTO . U3 TOr'o, 4TO IIJIOCKOCTH n NEPNCHANKYJISAPHBI

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

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 nooous) (cm. Puc. 3).

, OTKyHda CJICOYCT,
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Puc. 3. IlonoOGHBIE TPEYTOIBHUKH

Haiinem, yemy paBen ko3 dunmeHT nogoous k.

AAHO AA MO k
Paccmotpum u . O momoOHBl ¢ TeM ke Ko3(p(dUIUMEHTOM ~, T.
0c _ 04 _ 1 o4, _ oM _ o
oc o4 04 oH OH = h, MH = x
K. , A 3HauuT, . W3 ycnoBus U IYyCTh ,
oM _h= _ o
OM =h—x o n
Toraa . [Tonmygaem, yto .
S3deByCy = k2 slx) _ (h-x)? 5{: } S
S)ABC s o oW T T
Y4auTeIBas, 4ToO , Toy4aeM ;
OKOHYATEILHO,

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 J0Ka3ai, 9TO 00bEM TPEYTOJIHHOM MUPAMUTBI 3 .

Ocranoce BbIBeCTH (HOpMyTy s TNPOU3BOIBHOM NUpaMUAbl. DTO JeNaeTcs MpocTo:
pazbuBaeM POU3BOJIBHYIO MUPAMHIY Ha TpeyroiabHbie (cM. Puc. 4).

S

Puc. 4. Pa3Ouenne npon3BoIbHON MUPAMHJIBI HA TPEYTOJIbHBIC

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, TCOPEMaA, KOTOPYIO MbI OOKAa3aJIH: 00BeM nupaMuJabl paBCH TPCTU

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

B kauecTBe cneicTBUsS MOKHO JI0Ka3aTh U (OPMYIY Ui BBIYMCICHUS 0ObeMa yCeueHHOU

V}rc.nnp. = %JI’(SI + R 5152 + 52) h

nupamuasl (M. Puc.  10): TI€  — BbBICOTA YCEUECHHOU

5 5 .
MUpaMUbl, a ~1 1 ~2 — [IoI@Aau €€ OCHOBAHUM.

S

1
————

Puc. 10. Yceuennas nupamuga

Jloka3zatenbcTBoO (0€3 nHTerpana)

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

TPEYroJbHON MUPaMUJIbI, @ KaK OHA 00001IaeTcs 10 MPOU3BOIBHOM, BBI YK€ 3HACTE.

[TycTh SABC _ TpEeyroJibHas MUpamMuaa, S_ BEpIIINHA, AABC _ ocHoBaHwue (cm. 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. [Tpuzma ABCSB G

SABC SBCB,  SCC,B

Ota npu3Ma COCTaBJIeHA U3 TPEX MUPAMUJL: JaHHON 1 (cm. Puc. 7).

Puc. 7. IIpu3Ma u3 Tpex nupamus

ABCS BCSE,
PaccMoTpuM  HMCXOAHYIO —NHpamMHIy U NHpPaMUTY . 3aMeTuM, YTO Yy
mux 8458 = AB,BS (KaK TpeyroJbHUKH, 00pa30BaBIIMECS MPHU MPOBEICHUH JUArOHAIN 5B,
napasuienorpaMmme MBlB). BbICOTBI, mNpOBENCHHBIE W3 TOYKHU Cia KOKAYI0 M3 3TUX

h

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




Puc. 8. BricoTa, npoBeieHHas K MIIOCKOCTH ASE B

u OCHOBAaHUA, TO PpaBHBI u

ABCS EBCSEB,
u paBHBI  BBICOTHI

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

00BEeMEBI Vapes = VBL’.’SB',_
5CC,B, SCBE ¥V =

AHAJOTHYHO €CJIM  PACCMOTPETH MTUPAMUJIBI 1¥1y 1 qo “CCE TSCEBs g

B,.C

1B

ACC,B, = AB,BC
K. (KaKk TPEyroJbHUKH, 00pa30BaBIIKMECs MPU MPOBEICHUU JTUArOHAIN
BB,C,C s
napajuiesiorpaMme ). BbICOTBI, TIpOBeJCHHBIE W3 TOYKH = HAa KAXKIYID W3 OTUX
h, = h, .
(cm. Puc. 9). To ecTp momaaym OCHOBAHUM U BBICOThI PABHBI.

IIOCKOCTEH, COBITAAar0T

+C.

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

b

AIBICIAEBECE
OCHOBaHHUs MMEIOT TLIOMIAIN

Urak, mycTh y yC€YEHHOW MUPaAMUJIbI
o
— BepLINHA

BbICOTA — . JIOCTpOUM 3Ty yCEUEHHYIO MUPaMUAY A0 OOBIYHOI nmupamusl. [1ycTs
M 1 M 2z
U~ 2 COOTBETCTBEHHO.

nupaMuipl. OnycTUM BBICOTY, OHA IEPECEUET OCHOBAHMSI B TOYKaX

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

L

1

k= |2
AA,B,C;~AA,B,C 5

3amMeTuM, 4TO 2”2y xodpumment noxodus * (000CHOBBIBATIOCH

paHHee).

Torna o4eBMAHO, 4TO O0OBEM YCEUCHHOW MHUPAMHJIBI PABEH PAa3HOCTH OOBEMOB OOJIBITION
ApaMUIbl 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 Ttoro, uro 1t 27275 nonywaem *(B cmioy TOro 4YrO0 3TO

COOTBETCTBYIOIIINE OTPE3KH MOJOOHBIX (PUTYp, YbH ILJIOMIAAN HaM U3BECTHBI).

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

OKoOHYATEIRHO,

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

B CcHITy (hOpMYJIBI pa3HOCTH KyOoB. UTO 1 TpeOOBaIOCh 10Ka3aTh.
Mpumep 1

3akpenuM BbIBEACHHYIO (hopMyity o0bemMa MUpaMUAbl IPUMEPOM.

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

(CMm. Puc. 12.)
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6

Puc. 12. UnmocTparus K 3agaye

Pewenue. Kax Mbl 3HaeM, 3

[TockonbKy B OCHOBAaHUM JIGKHT TpPaBWIBHBIA  TpeyrodbHUK (cMm. Puc. 13),

@I 3T
TOS_ s 4 _9@.

(=

Puc. 13. [IpaBuiibHBIN TPEYrOJbHUK B OCHOBAHUU

54=4

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

Puc. 14).
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ASOA

Puc. 14. Ctoponsl

— 2 _pAl — 15—
Orcroma 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 (cm. Puc. 15) pasen 3 ¥, rme” — pammyc

h
OCHOBAHMA KOHYCA, — €I'0 BBICOTA.

Puc. 15. Konyc

dopmyna ans BBMHCICHHS O0BEMa KOHYyca B TOYHOCTH COBIAJAcT C AaHAJOTHYHOU
dbopmMynoit uIsT TUpaMHIBI, TaK KaK KOHYC — 3TO, MO CYTH, U €CTh MHpaMUIa, TOJIHKO B
OCHOBAHUH JIGKHUT «OECKOHEYHOYTOJIBHUK» — OKPYKHOCTH (cM. Puc. 16).
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Puc. 16. MHOroyroiabHUK, CTPEMAILIMICS K OKPYKHOCTH

Ecnu noacraButh B Qopmyiny oObema HMUpaMUIbl IUIOIIATL OCHOBAHMS KOHYCA, TO €CTh

_1 Z
V==-wR"h
MJI0MIAIh KpyTra, TO Mbl M IPUXOIUM K popmyiie 3 .

JlokaszpiBaercss ke (opmyna ans  KOHyca aOCOJNIOTHO — aQHAJOTHYHO  IMHPAMUJIE.
PaccmarpuBaercst Takast )e OCh, OTMEYAETCS TOYHO TAKOE K€ M0J00He, a Jayblie OepeTcs TOT
ke camblil mHTEerpai (cm. Puc. 17).

Puc. 17. Unmoctparus uist 10Ka3aTenbCTBa (hOPMYJIBI

AHAJIOTUYHBIM ~ BBITJISIIAT W CJIEACTBHE TPO  yCeueHHbIH KoHyc (cMm.  Puc.
1 1 2 2
Vyew = 3h(Sy + /5.5, +5,) = -mh(R} + RyR, + R]).
18): JlokazaTenbCcTBO a0COJIIOTHO
AHAJIOTUYHO TOMY, UTO 651.]10 MMPUBCACHO JIsA ycequHoi/’I MnmupamMubl.

Puc. 18. Yceuennas nupamuia

IIpakTuuyeckas padora Ne 52. Pemenue 3a1a4 Ha IpuMeHEeHHE (GOPMYIT BEIUMCIEHUS 00bEMOB
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3amanue 1.

JlnameTp ocHOBaHMS KOHYca paBeH 12, a quna obpasyromeit — 10. Haiinute 06bem KoHyca.

v
B otBeTe 3anunure —.
TT

Pemenue:

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

3amanue 2.

Pe6pa mnpsmoyrompHOTO mapamienenunena paBael 4, 5 u 8. Haiimute 00BeM

napajjejacnuiicaa.

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

3amanue 3.

10 o
Paanyc ocHOBaHus HUIMHApPA paBeH 4, BHICOTa - Haiimure 06beM numHapa.
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V = ntrh
10
V=1 4%-— =160
T
OtBeT:160
3amanue 4.

B ocHOBaHUU TpEyroabHON NUPAMUJIBI JIEKUT MPSIMOYTOJIbHBIN TPEYTOJbHUK C KaTeTaMu 4

u 3. Haiinure 00beM mupaMuibl, eciu e€ BhICOoTa paBHa 9.

3ananue 5.
O0wem konyca paBen 12. [lapamienbHO OCHOBAHHIO KOHYCa NMPOBEACHO CeueHHe, AesInee

BBICOTY KOHYyca nomojaM. Haliiute 00beM 0TCEUeHHOTO KOHYCA.

[
P il
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Cmoco0 1.

o o r h
Jlunetinpie pazmepsl 00IBIIOTO KOHYca I' U h. JInHeHbIe pa3Mepbl MAICHBKOTO KOHYCa Sh5

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

IloxcraBum:

! 36 =V
24 oo

V,=15

OtBeT:1,5 - cnoxHO
Cmocob 2.

[Tonckaska:

[Tpu u3MeHeHnH BceX TUHEWHBIX pa3MepoB Tena B k pa3, 00beM 3TOro Tela U3MEHSETCS B
k3 pas.

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

OtBer:1,5

JlaHHBIN TIpreM peleHus 3a1a4d He TpeOyeT 3HaHus (opMyIibl 00beMa KOHYca.

3ananue 6.

Konnueckas BopoHKa 00beMOM 16 JTUTPOB MOJHOCTHIO 3aMOJIHEHA KUIKOCThIO. VI3 BOpOHKH
BBIYEPIIATIN YaCTh >KMJIKOCTH, IIPU ITOM €€ YPOBEHb CHU3WJICA 1O MOJOBUHBI BBICOTHI BOPOHKH.

CKOJIBKO JINTPOB KUAKOCTU Bbluepnanu?

_le_
=5 =

Haiinem CKOJIBKO JIMTPOB KUAKOCTU BbIUEPIIAIIN:
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16-2=14
OtBet: 14

3amanue 7.

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

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

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

Hafizem CKOJBKO KHUIKOCTH HY>KHO JIOJIUTh, YTOOBI HAIOJIHUTH COCY/] IOBEPXY:
320-5=315
OtBet:315

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

napaeNenumnena, eciiv Kaxa0oe ero pedpo yMeHbIIUTh B TP pa3a?

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

O06bém mwmHapa paBeH 30. UemMy paBeH 00bEéM KOHyca C TaKMM >K€ OCHOBAaHHEM H
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BEICOTOMH?

Tloxcka3zka:

1
Ecnum munmuaap 1 KoHyC UMEIOT 00111ee OCHOBaHHUE M BBICOTY, TO V) = EVu

1
Vi ==-30 = 10
k™3

OtBet:10

Samanue 10.

O0béM koHyca paBeH 25. Uemy paBeH 00BEM NUIMHIpPA C TaKUM XK€ OCHOBAaHUEM M

BBICOTOM?

OtBeT:75

IIpakTnyeckas padora Ne53 «IIpocreiiire 3a1aud B KOOPAMHATAX»

3amanue 1.

CocraBuTth ypaBHeHue chepsl paauyca R =5 ¢ meHTpom B Hagasie KOOpAWHAT.

3amanue 2.

Hammcares ypaBHenue cdepsl ¢ nieatpom B touke C (2; —3; 5) u pamguycom, paBHBIM 6.

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

3aganue 4

. Jlokaszarb, 4TO ypaBHEHUE x>+ y2 +z —2x+ 4y—6z+ 5 = 0 gBigercs ypaBHEHHEM
ctepsl.

3amanue 5

Hanumure ypaBHeHue npsimoit npoxosiieit uepes aBe nanubie Touku C(2;5) u D(5;2)

IpakTnyeckas padora NeS4 «Pemenue 3a1a4 ¢ TOMOIIBIO KOOPIUHATY

3amanue 1
Ha ocu Ox HaiiTu TOuKy, paBHOYZaleHHYIO OT To4uek A(2;—4;5) u B(—3;2;7).
3amanue 2
Haittu kocunyc yrna mexay Bekropamu ABAB u ACAC.
A=(—4:;4;4),B=(3;1;0),C=(—1;0;6).
3aganue 3
Kowmrmianapus! 1 BekTopa a,b,ca,b,c?
a=(—3;2;1),b=(3;1;2),c=(3;—1;4)
3aganue 4
3amaHbl Ba BEKTOpa B mpocTpaHcTBe. Haiitu: a) ux cymmy; 0) UX pa3HOCTh; KOCHHYC yria
MEXIy HUMH; B) BX BeKTopHOE nipousBeaeHue. a=(0;1;1),b=(—2;0;1).
3amanue 5
Haiitu panr u 6a3uc cucTeMbl BEKTOPOB, IEPEUTH K HOBOMY 0a3ucy. 3amucarh pas3yiosKeHUs
BEKTOPOB I10 HAalJICHHBIM Oa3ucaMm.
3amanue 6
Komnnanaphsl 11 BekTopa?
a =(—3;2;1),b =(3;1;2),c =(3;-1;4).
IpakTnyeckas padora Ne55 «[loBTOopeHNE N3y4EHHOT0»
1. Haiitu yron Mexay BEKTOpamH .
2. Haitgute yron ACB B Tpeyronsauke ABC.

3. Haiitu yriel, cocTaBisieMble BEKTOPOM C KOOPAUHATHBIMHU OCSIMU.

Bapwuanr 1.

1. 2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
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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).
Bapuant 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.uB4;-1;2).
Bapuanr 5.
1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).
3.uB (2:4;-1).
Bapuanr 6.
1. 2. A(2; -3;5); B(0;1;7) u C(4;-3;6).
3.uB(-3; -1;4).
Bapuant 7.
1.2. A(11; -1;5); B(10;0;4) u C(3;6;9).
3.u B (-6; -2;4).
Bapwuanr 8.
1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).
3. u B(5:9;2).
Bapuant 9.
1. 2. A(0;1;2); B(-2; 0;-1) u C(-3;-2;5).
3. u B(-3;5;8).
Bapmuanrt 10.
1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).
3. u B(1;6;0).
BapuanTt 11.
1. 2. A(2; -3;4); B(3:4;5) u C(-1;-2;0).
3. u B(5;0;10).
BapuanT 12.
1. 2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).
3. u B(8:4;0).

IpakTnyeckas padora Ne56 «IloBTopeHrEe N3y4EHHOT0»
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1 BapuaHT

3amanue Ne 1

Ha CTOpPOHE BC
napajuiesaorpamma ABCU
B3gTa Touka K Tak, 4o

BK KC =1 : 4

Beipazute Bexktopel AC, BK,
CK, AK, KJ[ uepe3 AB=pn
AJl = x. Bripazure AS, ecnu
Touka S — cepennna KJI.

3amanue Ne 2

B paBHOOEAPEHHOMN
Tpaneuuu OCTPbIE YIiibl PABHbI
450, MEHBIIIEE  OCHOBAHME
paBHO 5 CM, a pacCTOsSHHUE
MEX]ly OCHOBaHUSIMU 4 CM.

Haiinure Oonblnee ocHOBaHUE

U CPEIHIOIO JIMHUIO TPaICLUN.

2 BapuaHT

Samanue Ne 1

Ha cropone HK pomba
MHKC B3sara Touka E Tak,
9TO

KE : HE=1 : 6. Beipa3ute
Bektopel CH, KE, HE, CE,
EM uyepes CK =p u CM = q.
Boipazure CJI, ecnu Ttouka /|
— cepenuna ME.

3amanue Ne 2

B paBHOOEAPEHHOU

Tparneunuun OCTpPELIC

YTIIBI
paBubl 60°, GombIas cTopoHa
paBaa 10 cm, a Oosnbiiee
ocHoBaHue 15 cm. Haiigute
MEHbIIIee OCHOBaHHUE u

CPCAHIOO JIMHUIO TpalCunuun

3 BapuaHT

3amanue Ne 1

B napasienorpaMme
ABCJ] Ttouka K — cepenuna
AB, Ttouka P - cepenuna BC.
Beipazute Bextoper AC, B/,
AK, CP, CO, AP wuepes
BeKkTOpbl AB = a, AJ[ = B.

3amanne Ne 2

B C
1
A K Ji|
ABC/J] — Tpanemnus,
BC| AL

CI = 6 cm, yron [ paBen
30°,

BC=4cwm.

Haiinure CPEIHION0

JIMHUIO Tparcuuu.

Cnucok 3aa4 JJIs CaMOCTOATEC/IbBHOI0O pEIICHUSA

1. BBIACHUTH, KAKMM YHCIIOM (PALMOHAIBHBIM W UPPAIHOHATIBHBIM) SBIISICTCS
ancioBOe 3HaueHue Beipaxkenns: 1) (V8 — 3)(3 + 2v/2); 2) (\/27 - 2)(2 -
3v3);  3) (V50 + 4V2)V2;

2. Haiitu abcomoTHyI0 norpenHocTs npudmmwkenus 0,55 yncna 5/8

3. 3anuimMTe YMcIio B CTAHIAPTHOM BUJE. Y KQKHUTE €ro NpsiioK U OKPYTIIUTE
MaHTHUCCY 10 ThICSIUHbIX. 1) 735274;  2) 32465103; 3) 6,0054;

) HES I RIS
4. Haiigute 3Hauenne Beipaxenus: (2° -3 ° =327 ]-/6.

5. Beruuciure: 0,216

0,09%-0,027¢
6. Beruucmure: 2°-27 + 27322 +1,25.

3
_1 1 r
. x *-x?
7. Haiinute 3Ha4€HUE BBIPAKEHUS: [—]

X
\/;~3/x_1
8. Pemmtsh ypaBHeHUS: 1) (x — 2 )(x +3)= 0;
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19.

. 15— 1,5
9. Haiinure xopens ypasuenus: 1) ()* 3 =64, 2) )" 3 =49,
10. C kakoit mpoOIIEHTHON CTaBKOM HEOOXOIUMO BIIOXKHUTh JEHBI'H B OAHK, €CIIM Yepe3
2 roga BKJIQAUUK XoueT nonyduts 120000 pybreit npu nepBoHavyaIbHOM B3HOCE
100000 py6uneit?

11. BHIYHCINTD, UCTIONB3YS OIPE/ICNICHIE U CBOICTBa Jorapupmon: 5108516 —
1 110g11 12

12. Pemute ypaBHeHUE: 10%(2362 —7x+6)—10g(x—2) =log x

13. Haiiute 3Hauenue Beipaxenus 1) 3tg45° — v/3ctg60° + 4sin30°
14. JloxaszaTp ToxzaectBo cos*a — sin*a = cos?a — sina

5 3 12
cosa=— —<a<2rmr cosf=——
15. BEIUUCIIUTD cos( a + f) » €CIH 13 y4 , 13 y
3z
T<o<—
2

16.IIpeoOpa3oBaTh B MPOU3BEACHHE sin 18 ° + sin 20 °

T T
17. YOpocTuTh BEIpaKeHHE Co{g - aj +cos(a+ E)

18. Beruuciauth I)COS 3150 + Sln 2100 + tg4200,

. 137 11z 117z
2) sin———cos——+ ctg ——.
6 6 4

Pemnts ypaBHeHuUE, pa3ioKUB HA MHOYKUTEIH €TI0 JIEBYIO YaCTh sin x —sin 3x = 0

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

21. Beruncnure 2 arCSir{— ?J + arctg(— l) + arccosg

x)_~2

22.PemuTh ypaBHEHHE Sin Z XN
10 2 2

. x 1
23. HaiiTu Bce pelieHusl ypaBHEHUS Ha 3alaHHOM OTPE3KE COS 3" [— 67[;67[]
24. Haiitu o0nacTh ornpeesneHus 1 001acTh 3HaUCHUH KaxXa0i u3 QyHKImii 1)

y:ZCO{X—gj; 2) y=2+

25. HaliguTe TOYKM MakCUMyMa U MUHUMYMa (DYHKIIMH €€ MAaKCUMYMbl 1 MUHUMYMBI
y=-x"+6x-28
26. BeIICHUTSD, SIBIISICTCS JIM, YSTHOM, HSUSTHOM WX HE SABIISICTCS HU YCTHOU, HU

y x .
HeueTHOU (yHkmus: 1)y = x° — ¥sinx; 2) y x4 cos 315

27. CKONBKO pa3iNYHbIX JBYX3HAYHBIX YHCEN C Pa3HBIMU ITU(paMH MOKHO
COCTaBUTh, UCTIONB3Ys UGpeL: 1) 1 1 5;2)0un 6;3)2,416;4)0,1u8;5)3,4,5u6;
6)0,2,3,4u6?

28. AqMuHuCTpaIys Topo/ia pemiria nepeuMeHoBath 3 yauiibl. K Bei6opy Obuin
npeIoxkeHbl 7 Ha3BaHUH. CKOIBKUMH CITIOCOOaMH MOTYT OBITh IIEPEMMEHOBAHEI 3TU
3 ymuupr?

29. CKOBKUMH CIIOCOOAMHU MOKHO Pa3MECTUTh 6 Pa3IMYHbIX aBTOMOOMIIEH B CEMHU
OJITHOMECTHBIX OOKcax?
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30. B marazun noctynmio 30 X0JI0AUIBHUKOB, MSATh U3 KOTOPBIX UMEIOT 3aBOJICKOM
nedext. CayuaitHbIM 00pa3oM BBEIOMPAIOT OJIMH XOJOAWIBHUK. KakoBa BEpOSTHOCTH
TOTO0, 4YTO OH OyneT 6e3 nedekra?

31. KakoBa BEpOATHOCTb TOTO, YTO B YETHIPEX CIIAHHBIX KapTax Oy/eT OJHWH Ty3 U
OJIUH KOPOJIb?

32. HaiiTu: a) MaTeMaTH4eCKOE OXKUJaHue, 0) TUCTIEPCHIO, B) CPEIHEE
KBaJPaTUYECKOE OTKIOHEHUE NTUCKPETHOU CIIy4alHON BEIMYUHBI X 110 U3BECTHOMY
3aKOHY €€ pacrpezesieHus], 3aJaHHOMY TaOJIMYHO:

X 8 4 6 5

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

33. Cymma GeckoHEeuHO yObIBaroIeil reoMeTpudecko mporpeccuu pasua 150.
Haiitu by, ecniu q = 1/3

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

35. C noMoI1bt0 IPOU3BOIHON HAMIUTE MPOMEKYTKH BO3pacTaHUsS U yObIBaHUS
Py f(x) =x" — 8x* + 3.

36. CocTaBbTe ypaBHEHHE KACATEIBHON K rpaduKy QYHKIMK y = X + X B TOUKE C
abcmuccon x0 = 1.

37. Haiitu momaab GUrypbl, orpaHiYeHHON rpaukoM (PYHKIIMH y=COSX, OChIO
OX ¥ nIpsAIMBIMHU X = —gnx =T

2x+3 2
38. Haiinure nepBooOpa3Hyio f (x) =5¢"" +4x

39. Pemuts ypaBaenue x* — 5x3 + 8x2 —5x +1 =0
3y+l _2X =5,
4 —6x3Y+2=0.
41. Pemmte ypapHenue:V2x —x2 + 8 + Va2 —4x =+/—x—2+1
Vx
x2-8x+7 = x2-8x+7
43. M300pa3uTe paccTOSIHUE U YTOJI MEKIY CKPEUIMBAIOIIUMUCS TUArOHAISIMH

napajuieIbHbIX TpaHel Kyoa.

44.B xyoe ABCDA B,C,D; naittu yron mexny npsmeivua A|D u DiE , tne E -
cepenuna pedopa CC,

45. lana npsimasi ¥ iBe TOUkd A u B, pacronoxeHHble 0 OAHY CTOPOHY OT Heg.
Haiinure Ha mpsimoit Takyro Touky C, uToObI TpeyroabHuK ABC nMen HaumMeHbIui
epUMETp.

46. Halimute 06beM MJIMHIPA C BBICOTOM, pAaBHOW 5 CM, €CJTM IMaroHajib OCEBOTO
CEYCHUS IWIMH]IPA 00pa3yeT ¢ MIOCKOCThI0 OCHOBAHUS yroil 45 rpaaycos.
47.1lnomaae ceyeHus mapa mioCKOCTbIO, TPOBEAEHHON Yepe3 KOHEIl ThaMeTpa Mo
yriiom 60° k HeMy, paBHa 75Iem”. Haiizure miomazns IMOBEPXHOCTH 11apa.

48. Haiimute quamerp mapa, 00beM KOTOPOro paBeH 367 M.

49. CropoHs!I TpeyrosibHUKa paBHbI 12cM 1 9 cM, a yroa Mex1y HUMU 30°. maittu
IUIOHIA/Ib TPEYTOJIbHUKA

50. Hanincath ypaBHeHue chepsl ¢ ieHTpoM B Touke C (2; —3; 5) u paguycom,
paBHBIM 6.

40. Pemuth cuctemMy ypaBHEHUI {

42. PellTb HEpaBEHCTBO

IIpoBepka BBINOJHEHUS] KOHTPOJAbHBIX padot. KoHTposbHas paboTa MpoBOAMUTCS C
HCJIIBKO PC3YJIbTATOB O6y‘-I€HI/I$I " NOCICAYIOMCTO aHalin3a TUIINYHBIX OH_II/I60K u Bany,Z[HeHI/Iﬁ
oOy4aromuxcsi B KOHIE U3y4eHHUs] TeMbl Wi paszena. CoriacHoO KaJleHJapHO-TEMaTUYEeCKOMY
IJIaHy JUCHUIINIMHBI TPCAYCMOTPCHO NPOBCACHUC CICAYIONIUX KOHTPOJIbHBIX pa60T:

e  KontponsHas padota Nel mo pazaeny «Anredpar
e  KontpoasHas padorta Ne2 mo pazaeny «OCHOBBI TPUTOHOMETPHI
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KonTtponsHas padora Ne3 no pazneny «DyHKIMH, UX CBOUCTBA U TpapUKU»
Kontponbnas pabora Ne4 o pazneny «KomOuHaTopuka

KonTtponbhast padota Ne5 mo pazneny «3IeMeHTHI TEOPUH BEPOSITHOCTEH U CTaTHCTUKI)
Kontponbnas pabora Ne6 o teme «IIpousBogHas U ee MpUMEHEHHUE)

KonTtponbras pabota Ne7 o teme «HTErpan u ero npuMeHeHNe»

Kontponbnas padota Ne§ o pazneny «YpaBHEHUS U HEPABEHCTBA

KonTtponbHas padota Ne9 no pazneny «lIpsiMmble U IIIOCKOCTH B IPOCTPAHCTBE
Kontponsnas padora Ne 10 no pazneny « MHOTOrpaHHUKH U KPYTJIBIE TEIa»

KonTpoabHas padora Nel

Bapuanm 1
.7 41
1. 3anummre yncia B BUAEC OECKOHEUHBIX MEPHOAMUYESCKIX APOOECH: 25 730
2. 3anmcaTh B BUJIe OOBIKHOBEHHOM IPOOH OECKOHEUHYIO IECITHUHYIO Ipo0b: 1,(7);
-5,3(23).
1
3. Brruucnenue: (%)5
4. Bsuucaure: (23/2)°
5. Bomnciure: V54 - V4
. Vil
6. IlpencraBbTe B BHIIE CTETICHEH C pallMOHAIBHBIM [TOKa3aTelIeM — -
7. HaliguTe 3HaueHUE BBIPAKCHUM Va? +16b2? + 4b npu a = - 2000, b =- 3000
1Y (12— 2 (1)
8. Pacmonoxute yncia B mopsaKe BO3pacTaHUS (Ej ; (Ej ;9 3; 34, (6)

x—16  x%5+4
x+x05+41 " x15-1

9. VYmpocture BoIpaXxeHHE Y HalIuTe €ro 3HaueHue npu x = 2,25

Bapuanm 2
.. 2 8
1. 3anummwre yncna B Buie OECKOHEUHBIX MEPUOANUECKUX APOOEH: FRRT
2. 3amnmcaTh B BUJIe OOBIKHOBEHHOM IPOOH OECKOHEUHYIO IECITHUHYIO Ipo0b: 4,(8);
-2,6(93).

1
3. Beruaucmure: 8100004
4. Beaucmure: (-3v2)
5. Borumcmute: V144 - V9

N Vx5

6. IlpeacraBbTe B BUJIE CTETIEHEN C pallMOHAIBHBIM ITOKa3aTelleM —
7. Haiinute 3HaueHne Bepaxennii V9a2+vbh2+3a npu a = - 100, b =- 2000

3 2 4
2 1 il T
8. Pacmosoxute 4ncia B mopsaake Bospactanus 2 4; 2; 5; 23;2°3

xX—9 x05 43

9. VYinpocTure BhIpaKEHHE ——— ———
p b x—x05+1" xL5+1

Y HalIuTe ero 3HaueHue npu x = 6,25

Bapuanm Ne 1
1. Beranciauts 1Og3 81

2.BBIYHCIHUTH 10g169 13
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3.BBIYMCIIUTE 10g4 10g3 9
1g125
g5
5.Berauciuts log, 12 —log, 3+ log, 9

4 BBEIYUCINTH

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

7. Beraucautb log, 2 — log, 2 -log, 6 + log, 6
8 Boranciuts Ig 7(log, 15+ 1log, 4 —log, 6)

2 10g0'3 442

)

9. Beruucnurs
10 . Pemmmte ypaBHenue  logs(7 —x) = 2.
11. Haiigure KOpeHb YpaBHEHUS logs(x — 1) = logs(2x — 3).

12. Haiiaute KOpeHb YpaBHEHHUSI 2logs°x — 7logs x + 3 = 0.

13. HaiiguTe KOpeHb YpaBHCHHS logs(7 —x) =logz(1—x) +1

14. HaiimuTe KOpeHb ypaBHEHUS 2log,(3x —5) =log, (15 —x)
Bapuanm Ne2

1.Beraucurs log 125

2 Borancmurs 108 25 5
3.Bprunciuts log, log, 64
1g256
g4

4 BBIYUCIATH

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

6.Bermucnts 2108, 27 —1og, 81—-2log, 18

7.Beranciuts 2log, 8 +log, %— log, 25
lg3(log, 25-1log, 2 +log, 8)

8.Berunciuts

1
1 2+1 —
9.Berumciuts 9 089" 108533

10. Pemmre ypaBHeHUE loge(=3+x) =1
11.Pemure ypaBHEeHUE loge(x +17) = loge(2x + 7)
12. Pemure ypaBHeHHE log,(3x+ 8) =log,(3—x) +1

13. Pemnrte ypaBHEHME logs*x —3logzx+2 =0
14. Pemmre ypaBHeHHE loge (18 — x) = 4logse 2
Bapuanm Ne3

1.Beraucnuts log, %

2.Beraucnuts loggl 9
3.BbI4ucauTh 10g2 10g4 256
1g32
g2

4 BBIUUCIATH
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5.Berauciuts log, 5+ log, 25 +log, %

6.Bpruuciuts  log, 10—1log, 5+1og, 8
7.Berauciuts 2 log, 32 —log, 256 —2log, 14

8.Bbltmcnmblg 2(log, 75 -1log, 15+ 1og, 20)

9.Berancnnts: 419829 4+ 9
10. Pemmre ypaBuenue log,(—5 — x) = 3
11. Pemmute ypaBuenue log;;(4x — 9) = logy, x

12. Pemnte ypaBHEHHE 2logs’x + 5loggx + 2 = 0.
13. Pemute ypaBHCHHE log,6(2x — 1) —logyex =0
14. Pemute ypaBHEHHE 11'081G+D) = 2.

Bapuanm Ned

1 .Beraucnuts  log; L
25

2.BBIYMCIIUTH logm 11

3.Bermemnts 10g5 1085, 2
1g27
1g3
5.Beraucrmrs 10g; 10+log, 50—log, 4
6.Berucmurs 10g, 8—log, 3+log, 12

4 BBIYUCIATH

7.Berancnuts 3log, 4 +log, %— log, 15

8 Bormemurs 18 4(log, 35+1log, 2—log, 7)

9.BbrunciauTh 251085 3~ loga5 27

10. Pemnre ypaBHEHME log,(6 —x)=5

11. HaiinguTte kopeHb ypaBHEHUS log,(x + 3) =log,(3x — 15)
12. Pemmute ypaBHEHHE logs x = —logp (14 — x)

13. Pemure ypaBHeHHE loge(x +17) = loge(2x + 7)
14.Pemute ypaBHEHHE 3 log42x —7logyx+2=0

KonTpoabHnas padora Ne2
1 séapuanm
1. a) mepeBecTH rpaychl B pauaHsbl: 155 °, 55 ° ;

2r &
0) mepeBecTH paJraHbl B TPayChl s

2. Hanigure ctg o , ecu sina = T Y 0l JIEKUT BO 2 YETBEPTH.

3. Beraucnure:
@) /3sin 60 ° + cos 60 ° sin 30°— 1245 “ctg 135 ° + ctg 90 0 5
V4 . V4
0) cos——\/E51n—+x/§tg—.B) sin _bx + 2 sin 2 cos =
6 4 3 6 12 12
112



4. Pewiute ypaBHEHHE: /2 sin 3x -1 = 0.

5. PemuTe ypaBHEHHE: 2 cos > x — 3cos x — 2 = 0

6. YIIpocTUTE BBIPAKEHUE:
(1—cosa)(1+cosa)

; o # In,n e z;
sin’ () ’ -

cos(:m + a] —2sin(z—a)
B) 2

sin(a + 7)

0)cos(a—fp)—2sinasinf

F) sin( 37 +a)+cos( 7 —a)—sin( —a) + cos( —a).

7. Pemmte ypaBHEHUE: cos 3x cos 5x = sin 3xsin Sx
2 sapuanm

1. a) mepeBecTH Tpagychl B paiuaHsbl: 175 °, 75 ° ;
2r 7w
0) nmepeBecTu pajuaHbl B rpagychl —,—.
9 12
2. Halitu tg o , €ciu COSQX = 3 U 0L JIEKUT B 3 YETBEPTH.
3. Beiuncnure:

a) sin 30 © + /6 cos 45 " sin 60 ° — tg 30 *ctg 150 ° + ctg 45 °;

.3
0) cos%—\/zsmTEJr\/gtg%. B) 4sin 2120 ° — 2 cos 600 ° + /27 tg 660 °.

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

5. Pemnte ypaBHEHHUE: 2 sin > x — 3sin x — 2 = 0
6. YIIpoCTUTE BBIPAKEHUE:

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

. , O # TN, N E Z,
Sin

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

1+ 2cos(% —a)cos(—a)

. . 1
7. Pemmte ypaBHEHUE: sin 6x cos x + cos 6xsin x = 5

3 eapuanm

1. a) mepeBecTH rpaychl B pauaHbl: 195 °, 95 °;
3r 27
0) mepeBecTH paJraHbl B TPaayChl ERITE

2. Hanigure ctg o , €cu sina = T Y 0l JIEKUT BO 2 YETBEPTH.

3. Briuucnure:
a) /2 sin 45° — cos 30 ®sin 60 ° + ctg 45 1g 135 ° —1g 0°;
257 T T
Vs T T )
6) sin = ++/2 cos = —/3cte =. B) co§ ——— |—2sin—cos— .
) sin 3 4 g ( 3 ) 1212
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4. Pewinte ypaBHEeHHE: 2sin 3x —1=0.

2
5. Pente ypaBHEHHE: 2tg°x—31gx—2=0.
6. YIIpoCTUTE BBIPAKEHUE:
2) (I-sina)(1+sina)

T
, A #*—+7mM,NE z
cos o 2

6) sin( 7 +a)+cos( 27 +a) —sin( —a) — cos( —a).

g)sin( @ + f) +sin( @ — B);

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

2cos(a)sin(—a) +1
7. Pemrte ypaBHEHUE: sin 2x cos x + cos 2xsin x = 1

4 eapuanm

1. a) mepeBecTH rpaaycChl B paAHaHbL: 145 ° , 15 ° ;

Sro«
0) mepeBecTH paJraHbl B TPaayChl 57

2. Haiitn (g o , ecim COS = 3 U 0L JIEXKUT B 3 YETBEPTH.

3. Briuucnure:

@) cos 60 ° — /6 cos 30 ° sin 45 ° + ctg 30 “1g 150 ° — 1g 45 °;

6) sin%+ zcos%_ﬁczg% ) 25in870" ++12c0s570" - 1g” 60"

4. Pemte ypaBHEHHUE: 2cos 3x —1=0.

5. Pemmre ypasnenue: 2ctg x —3ctgx —2 =0,
6. YpocTuTe BhIpakeHUeE:

(1-sina)(1+sina) P
s aF 54‘ m,n € z.

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

cos’ x—sin’ x
") sin2x
r) sin(o—f)—sin(o+f)
7. PemuTe ypaBHEHME: sin 3x cos 5x — cos 3xsin Sx = 0,5

KonTpoabnas pabora Ne3

Bapuanm 1

1. ITo rpaduky QpyHKIHH OTBETHTE HA BOTIPOCHI:
1) KaxoBbI mpoMeKyTKH BO3pacTaHUus (PyHKITHH?
2) KakoBbl IpoMeXyTKH yOBIBaHUS (DYHKINU?
3) HazoBute ToukM MakcUMyMa U MHHHMyMa (GyHKUWHU. Kakue 3Ha4eHUs IpUHUMAeT (QYHKIHS B STHX
TOYKax?
4) KakoBbl HanOonbLIee M HANMEHBIIee 3HAYSHUs 3TUX QYHKUMI Ha oTpeske [-2; 2]?
5) B kakux Toukax QyHKUHS HE SBJISIETCS HENPEPHIBHOM M KAKOBBI 3HAYCHHST (PYHKIUH B 3TUX TOUYKaX?
6) Ha xakux mpomMexxyTkax (GyHKIIHS HEIIpephIBHA?
7) OyHKINSA, N300paXkeHHas Ha rpaduKe, SBIICTCS YSTHOW NI HEUCTHOM?
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7

Ry

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

3
2. JIokaXuTe 4eTHOCTh (HeYeTHOCTh) GyHKuuu: a) JV =X —3x; 0) Y= 2
—X
o o 3
3. Uccnenyiite GpyHKIMIO U TOCTpOiiTe ee rpadux ) =(x —2) -1,
2
cos’x
5. Haiimure obGnacth 3Ha4eHUH QYHKIMU: y = 2 cos x fgx -

4. Haitnute o61acTh onpeeneHust QyHKIUU: Y =

X
6. B 011HOii cHCTEME KOOPIMHAT CXEMATHYECKH TOCTpoiiTe rpaduku Gpynkumii Y =10g, x n y = (—j
4

2-3x
7. Peminth ypaBHEHHE: a) (%) =25, 06) 4" +2"-20 =0.

Bapuanum 2
1. o rpaduky QyHKIMH OTBETHTE HA BOPOCHL:
1) KakoBbl mpoMeKyTKH Bo3pacTaHusi pyHKIHH?
2) KakoBbI mpoMeXYTKH YOBIBAHHS (QYHKITAHN?
3) HazoBute ToukH MakcUMyMa U MHHHMyMa (yHKUWHU. Kakue 3Ha4eHUs] IpUHUMAeT (QYHKIHS B STHX
TOUYKax?
4) KakoBbI HanOoOIbIIeEe 1 HAUMEHBIIIEE 3HAUCHUS 3THX QYHKIIUN Ha oTpeske [-2; 2]?
5) B xaxux Toukax QyHKIMS HE SBISIETCS] HEIPEPHIBHOM U KAKOBBI 3HAUCHUS (DYHKIUH B 3TUX TOUKaX?
6) Ha kakux mpomexyTkax (GyHKLHUSI HEpepbIBHA?
7) ®ynkuums, n300pakeHHas: Ha rpaduKe, SIBIACTCS YeTHOW MITM HEYETHON?

yA
2
1
6l 6/4, 82110l 1T alal4\ 616 x
"

+2
2. JIokaXuTe 4eTHOCTh (HEUEeTHOCTD) PyHKIWMHU: a) :x4(x2 +2); 0) Y=‘x‘7

4
3. Uccnenyiite GyHKIMIO U TOCTPOiiTe ee rpaduk y=4—(x+2) .
1

1+ 2sin2x
5. Haiimure obGnacth 3Ha4eHUH QYHKIMU: y = 2 + 3 cos 5x

4. Haitnute o6nacTh onpeneneHust QyHKIUU: Y =

X
6. B onHOll cucTeMe KOOpAMHAT CXEMATUIECKHU MOCTpoiiTe rpaduku GyHKIUH | = jog , x U Y = 4
2x3
7. PemuTh ypaBHEHHE: a) 0,1 :10, 6)9"-7-3"-18 = 0.

KonTtpouabnasi pabora Ned
Bapuanm 1
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1. B smuke nexar 20 mapukos, 12 u3 KoTopsIx yepHble. KakoBa BEpOSTHOCTH BBITAIUTH

HayTaj:
a) YEpHBII mapuk?
0) Tpu YEepHBIX MIApUKa 32 OJUH pa3?

2. Jlana BbIOOpKa pe3ysIbTaTOB BHEIIHETO OICHUBAHMUS 10 MATEMaTHKE HECKOJIBKHUX YEJIOBEK (B
6amnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocraButh Tabnuiy
pacrpeneneHus 3IeMEHTOB BEIOOPKH 0 YaCTOTaM M OTHOCUTEIbHBIM yacToTaM. Haiitu
MOJly, MEIUaHy, CpeHee 3HaueHne BbIOOPKU. [10CTpOUTh MOJIUIOH YacToT.

3. B kopoOke nexaT KapTOYKH, Ha KOTOpbIX 3anucanbl 0ykBbl cioBa OCHOBATEJIBHOCTD.
KakxoBa BeposITHOCTh TOTO, YTO Ha HayTaJl B3sATOM KapTouke OyzaeT 3anmucana Oyksa: a) O; 0)
coryiacHast OykBa?

4. Haiinute A U Bu A N B, eciu A={2;3;7}, B={5;7;3}

B kopoOxke nexat 4 ronyOsIx, 3 KpacHBIX, 9 3eNeHbIX U 6 )KeNThIX mapukoB. KakoBa

BEPOSITHOCTh TOT'O, YTO BHIOPAHHBIN MIAPUK Oy/IeT HE 3CJICHBIN?

6. KakoBa BepoOSITHOCTb TOTO, UTO IIPU NMOJOpaChIBAHUU UTPAILHON KOCTH BBINAAET HE Oosee
TpEX OYKOB?

7. Ha gecsitu kapToUKax 3anvcaHbl HaTypaibHble uncia oT 1 go 10. Hayran 6epyTt nBe u3 HUX.
KakoBa BepOsSTHOCTb TOT0, UTO MOJYJIb PA3HOCTH YKCEJI HA KAPTOUKax paBeH 37

8. Pemmrts ypasrenue: C %, = 153

e

Bapuanm 2

1. B Baze nexar 15 koHdET, IATh U3 KOTOPBIX IIOKOJagHbIe. KakoBa BEpOSTHOCTH BHITAIIUTH
HayraJ: a) IMOKOoJaJAHYyI0 KoH(peTy? 6) TpH IIOKOIa HbIe KOH(ETHI 32 0IUH pa3?

2. Jlana BeIOOpKA KOJUYECTBA HOBOPOXKJICHHBIX B TOPOJIC A Ha MPOTSHKCHUH HECKOJIBKUX JTHEH:
56,45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, MequaHy, CpeJiHee 3HaUCHHUE BEIOOPKH.
[TocTpouTh MOJUTOH YACTOT.

3. B kopoOke nexat 30 kapTouek, Ha KOTOpBIX 3anucanbl uncna ot 1 1o 30. Kakosa
BEPOSATHOCTH TOTO, YTO HA HayraJ B3sTOW KapTOuke OyJeT 3aiCcaHo YHUCII0, KOTOpOe: a)
KpaTHO 7; 0) He KpaTHO HU YUCIY 2, HA YUCITY 3, HA YuCTy 57

4. Haiinute A U Bu A N B, eciu A={2;3;7}, B={5;7;3}

Manpuurk 3a0bUT TOCIEIHIOK ITUGPY CEMU3HAYHOTO HOMepa TenedoHa npyra. Kakosa

BEPOATHOCTH TOTO, UTO OH HaOpaJl BEPHBIN HOMED.

6. bpocaroT urpajibHyr0 KOCTh OJMH pa3. KakoBa BEpOATHOCTb TOTO, UTO BBINAAET YUCIIO, HE
MEHBIIE ABYX?

7. Ha xaproukax 3anucansl uucia ot 1 1o 12. Hayran 6epyt nBe u3 Hux. KakoBa BeposTHOCTD
TOTO, YTO CyMMa YHCeJl Ha KapToukax Oyaer paBHa 127

8. Pemmts ypaBrenue: A * =20

e

KonTtpouabsnas pabora NeS
BapuanTt 1

Al. Cnyvaiinas BenuuumHa X mnpuHuMmana 3Hadenus: 1, 0, 4, 3, 1, 5, 3, 2, 4, 3. CocraBbTe
TaONMIly pacmpeleieHusl 3HAYCHHU CIydailHOW BenuumHbl X 1o yactotaMm (M) wu
oTHocutenbHBIM 4YactotaM (W). IlocTpoiiTe TOJMUIrOH OTHOCHUTENBHBIX YAacTOT 3HAYCHUU
BEJIMYUHBI X.

A2. HaiinuTe Monly, MeIHaHy, CpeIHEe U pa3Max BHIOOPKH 3HAYCHHUH CITyJailHOW 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 3anucansl pazmepsl 00yBu 20 geBouek X kmacca:
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34 34 35 35 35 36 36 36 36 36

37 37 37 37 57 38 38 39 39 39

[TocTpouth TaGnUUBI pacrpeneseHus] 4acTOT U OTHOCHTEIBHBIX 4acTOT. [loCTpOuTh MOIUTOH
4acToT.

B2. Otmeuast Bpemsi (C TOYHOCTBIO /IO MHHYT), KOTOPO€ TOKapW OpHrajabl 3aTpaTHiId Ha
00paboTKy OHOM JeTanu, MoXy4dniu Takou psn naHHeix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 40, 38. CocraBuTh TaOMWIBI pacmpeaesieHus IO 4YacToTaM |
OTHOCHUTEJIBHBIM 4aCcTOTaM 3HA4YE€HMI Cily4alHOM BenuduHbl. Hailnure pasmax, cpenHee, MOy U
MEJUaHy ISl JAaHHOTO ps/a.

C1. Haittu nucniepeuro BeiOopku: 23, 29, 25, 26, 22.

Bapuanm 2

Al. CnyvaiiHas BenuuumHa X TNpuHUMana 3Hadenus: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CocrtaBbTe
TaONMIly pacmpeleieHus] 3HAYCHWU ClaydailHOW BenuumHbl X 1o yactotaMm (M) wu
oTHocuTelbHBIM yacToTaM (W). [TocTpoliTe MOMroH 4acToT 3HaY€HUN BETHYUHBI X.

[TocTpoliTe MOMUTOH 4acTOT 3HAYEHUM BEJIMYUHBI X.

A2. Haiinute Mozly, MeiMaHy, CpeiHee M pa3Max BBIOOPKHM 3HAUCHHUH CITydaifHOW BEIMYHHBIL:
a)7,4,6,5,6,7,5,6;

6)3,5,6,4,4,5,2,4,3;

B) 34, 35, 34, 37, 38, 37, 37.

B1. B Tabnuue 3anucanst poct 20 nesovek [X kmacca:

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 IIOJIUTOH
HacCToOT.

B2. B opraHuzanuM Benu €KEOHEBHBIM y4Y€T IOCTYNMBIIMX B TEUEHUE MecAla nuceM. B
pe3yJibTaTe MOJYyYHIIM 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. CocTaBUThH TaOJHIIBI pacTpeeieHuUs
[0 YaCTOTaM M OTHOCHUTEJIBHBIM YAacTOTAM 3HAYEHMU clydailHOM BenumdyuHbl. Haiinute pasmax,
cpenHee, MOAY U MEMaHy JJis JAHHOTO psija.

C1. Haiitu nucniepcuro BeiOOpku: 23, 29, 25, 26, 22.

KonTtpouabnas pabora Ne6
Bapuanm 1
1. Haiitu nmpousBoaHyI0 (GyHKIUN
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2

a) +*; 6)x: B X r) %; n (1-3x)"; o) (-5x).
X

2. Haiirn T(X)
2 fO=3-265=-1 ) f()=—=—3x =
Jx 4

3. Haiitu npon3BoHy0 QyHKIIUH

a) x3+l—l; 0) (x+7)'x2; B) 2x +3
X 2-3x

4. Haiitu npon3BoHYIO0 (PyHKIHH
a)e’” +sinx; 6)COSX -logsx: 5y 3> +1; 1) cos (x2 - 3),
5. Haiitu mpomexxyTku Bo3pacTaHusi U yObIBaHUS (PYHKITUN f (X) =)C3 —2x2 +x+3.

6. Haiitu Haubosnplliee 1 HaWMMEHbIIIEEC 3HAYCHHS (YHKIIUU f (X) =x3 —ZXZ +Xx+3 Ha OTpe3Ke

g

Bapuanm 2
1. Haiiti mpou3BoiHyI0 QYHKIIMH
4
P 1 4 5
Q) v 6 i B Dy A (2-5x)" ) (-2x)
X

2. Haitru T(%))

a) f(x)=vI1-5x,x=-3; 0) f(x)=4x/;+%,x0=é.
x

3. Haiitu npon3BoHy0 QyHKIIUH

a) x> —L43; 5) (x—6)-x’; gy 2X*3
x 3-2x
4. Haiitu npon3BoHYIO0 (PyHKIHH
a)cosxt+3"; 6)Inx - sinx ; B) 2% '; ) silﬁx3 +2),

5. Haiitu mpomexxyTku Bo3pacTaHusi U yObIBaHUS (PYHKITUN f (X) =x3 —X2 —x+2.

6. Haiitu Haubonplliee 1 HaUMEHbIIIEEC 3HAYCHHS (YHKIIUU f (X) =X3 —XZ —X+2 nHa OTpEe3Ke
—1;é .
2
KonTpoabHas padora Ne7
Bapuanm 1

1. [Tokazatk, uto pyHKIMs F(x) — mepBooOpa3Has GyHKIHH f(x) HAa BCEH YUCIOBOU MPSIMOU

4
Q) F)="7 f(=05 6) Fwy=2%, (0 =25"

2. Haiitu Bce nmepBooOpa3Hble TaHHOH (YHKIIUU

1 3
a) 3x® - 4x?, 6) ———3; B) 2sinx + x?%, F) 4e* + x*,
X X

3. st dyHKIMY f(X) HAUTH IEpBOOOPa3HYIO, TpaduK KOTOPOH MPOXOJAUT Yepe3 TOUKy M.
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a) f(x) = —i3, M(1:-2); 6) f(x) = sin x — cos x, M(%;l) .
X
4. HaiiTu miomaas KpUBOJWHEHHON Tpareluy, OrpaHuYeHHOW MPSAMBIMUA X=a, X=b, rpadukomM

yukimu y=f{x) u ocpto Ox: a:(),bzz,f(x):xz —2x+2.

5. Haiitu niomanb GUrypsl, orpaHU4eHHON 33 JaHHBIMU JIMHUSMU: y=3x +1 8—x2 s y=0.
6. Berancnuts miomaas Gurypst F, n300pakeHHOH Ha PUCYHKE.

Y y=x2—2x+2

1.._
0 X
Bapuanm 2
1. [Tokazate, uto pyHkIus F(x) — mepBooOpa3Has GyHKIHH f(x) HAa BCEH YUCIOBOU MPSIMOU
6
5 4 X
) F0=2¢, f(9=10¢" 6 F=, () =25
2. Haiitu Bce nmepBooOpa3Hble TaHHOH (YHKIIUU
1 2
a) 2x* - 5x; ©0) ———7; B)3cosx -x; T)5¢* — 2x%;
x° x
3. st dyHKIMY f(X) HAMTH TIEpBOOOPa3HYIO, TpaduK KOTOPOH MIPOXOJAUT Yepe3 TOUKy M.
2
a) f(x) =—, M(2;-1); 0) fx) = cos x +sin x, M (7;-2) -
X

4. Haiitu miomanas KpUBOJIMHEHHON Tpamneuuu, orpaHuYeHHON NpSAMBIMU X=d, X=b, TpapuKOM
2

dbyHKIMH y=f(x) 1 ockto Ox: d =1, b=3,f(X)=x"—4x+35.

5. Haiitu mmomans Gurypsl, orpaHUYCHHON 3a1aHHBIMH JTUHUSIMH: y=5x +14—X2 s y=0.

6. Beraucnuts mtomaas Gurypsr F, n300pakeHHON Ha PUCYHKE.
Ly

y=—x2+6x—5

KonTtpouabnasi pabGora Ne8
Bapuanm 1
1. PemmTh HEpaBEeHCTBO:
3%0 > 25(x + 2) b. &<

x-2 = 3+2x —

2. Pemmnts uppanuoHanbHoe ypaBHeHHE: VX +8 —x+2 =0
3. Pemmth MppanroHaIbHOE HEPABEHCTBO: VX2 — X —2 > x — 1

4. PemmuTh MOKa3aTeNbHOE U JIOrapu(MUIECKOe ypaBHEHHUE:
a. logs(2x+1)=logz13+1 b. 43X 4+ 2 = 9 % 23X
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Pemute mokasarenbHOE HEPABCHCTBO:

X x—2
1 1
2x+3 —| - = > 36
a. 32 < 0,25 b. (9J (3J

6. Pemmts norapudmuyeckoe HepaBeHCTBO: logs(4x+1) >-1

Pemmnth cucremy ypaBHEHUN:

{ 2y —3x =6, b{ X—y =6,
2x+y =log; 135 —logs 5 “x3 —y3 = 126.

Bapuanm 2

. Pemuts HepaBeHCTBO:

1 _oy2
a. xX>— b. £2X>()
x—1 10—-x

PemmTs HppanuoHanbHoe ypaBHeHne: V2x2 — 4x = Vx2 + 1 + Vx2 — 1
Pemntek nppanroHanbHOe HEPABEHCTBO: VX +3 > x + 1

Pemuth nokaszarenbHOe ypaBHEHUE:

1
a. 9-81"=p7** b. 42 —7x2%X=4

. Pemmutsh nokazarenbpHOE HCPAaBCHCTBO:

a () sozse 5.3:9-103743<0

6. Pemmts norapudmuyeckoe HepaBeHCTBO: 21g6 — lgx > 31g 2

7. PemmTh cucTEMY YpaBHEHHUN:

X {ZX—y=1, { y2 —xy+1=0,
y _ X— .
=% x*+2x=—-y* -2y —1.

27

Bapuanm 3

. Pemute HepaBeHCTBO:

4x%4+8x—5 _
<0 b (x 5)(2x+7)20
x+1 4-X

Pemute nppanronansHoe ypaBHenue: 4Vx + 1 = 2x + 2
. Pemmts uppaimonanbHoe HepaBeHCTBO: V—X? + 6x — 5 > 8 — 2x

. Pemmth nokaszatenbHOE U JOrapuPMHUECKOE ypaBHEHHUE:

a. 0,3%x71-0,3%%=0,7 b. -log7(5-x)=log;2-1
PeluTh noKas3aTenbHOe HEPABEHCTBO:
A 214X >0y b. 321 4 32% <108

6. Pemmts norapudmudeckoe HepaBeHCTBO: 21g6 — lgx > 31g 2

7. PemmuTh cuCTEMY YpaBHEHHUN:

{ 2x +y =15, b{3(x+1)+2(y—2)=20,
x — 3y = log, 144 — log, 9 ' X+ 2y =4.

Bapuanm 4
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1. PemmTh HEpaBEHCTBO:

4 3X24+4X—4

2. PemmuTh UppaIMOHAIBHOE ypaBHEHHE: V6 — 4X — X% = x + 4

3. PemuTs upparmonagbHOE HEPABEHCTBO: V4X — 8 > x — 5
4. PemuTh nMokazaTeabHOE YPABHEHHE:!
a. 2X+42%X*2 =20 b. 7%-14-7*=5

5. PemmTh nokazareibHOE HEPABEHCTBO:
1

a. 2X-1>(%)§ b.8-4—6-2"+1>0

Pemmmte norapudmuyeckoe HepaBeHCTBO: logs(4x+1) >-1
Pemnts cucremMy ypaBHEHUN:

N {2y—x=6, { X+ 2y =6,
92Xty = 3273y "(3x% — xy + 4y? = 48.

KonTposbHas padora Ne9
I ¢apuanm

Nel. OcHoBanue AD Tpaneuuun ABCD JEXUT B MIIOCKOCTH ,. Uepe3 Touku B u C mpoOBEICHbI
napasuieJbHbIe MpsIMbIe, TIepeceKarolIne TNIOCKOCTh ¢ B TOUKaX £ U F' COOTBETCTBEHHO.
a) KakoBo B3anMHOe mosioxkeHue npsmeix EF u AB?
0) Uemy paBeH yroi mexay npsameiMu EF u AB, ecnmu /£ ABC = 150 © ? [losicHUTE OTBET.

Ne2. IIpsimble a u b nexaT B HapauIeNbHBIX IIOCKOCTSX , U 4 . MOT'YT JIn 3TH NpsIMbIE OBIT!

a) mapajyieNbHbIMU;  0) CKpeIIMBaIOIIMMHUCS?
CnemnaiiTe pUCYHOK ISl K&KIO0TO BO3MOKHOTO CITydas.

Ne3. Yepes Ttouky O, nexaniyro MEXIy NMapauleNbHBIMHM IJIOCKOCTAMHU (X U f , NIPOBEACHBI
npsimble [ u m. Ilpsimas [ mepecekaeT MIOCKOCTH & U f B TOYKax A U A, COOTBETCTBEHHO,

npsiMas m — B Toukax B; u B,. Haiinutre niaumny otpe3ka A,B,, ecnu AIBI :1201\4,
BO:0B =3:4.

Ne4. Jlnaronains ky0Oa paBHa 6 cm. HaiinuTe:
a) pebpo ky0a;
0) KOCUHYC yIiIa MEXy JHaroHaIsIMUA Ky0a M IIIOCKOCTBIO OJTHOW U3 €ro rpaHei.

NeS, U3 Touku A K MIIOCKOCTH , TpOBeAeHBI HaKIoHHBIE AB u AC, oOpa3yromue ¢ MIOCKOCThIO
« paBHbIe yribl. I3BecTHO, uTO BC = 4B . Haiinurte yriel TpeyronsHuka ABC.

1I ¢apuanm

Nel. Tpeyronsuuku ABC u ADC nexar B pa3HbIX IUIOCKOCTAX M UMEIOT 001yto cropony AC.
Touxka P — cepeauna ctopoHsl 4D, a K — cepeauna croponsl DC.
a) KakoBo B3aumHoe nosioxxenue npsameix PK u AB?
0) Uemy paBen yron mexnay npsmeiMu PK u AB, ecmu /ABC =40° u /BCA =80°7?
[Tosicuute OTBET.
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Ne2. IIpsimble a u b nexaT B IEPECEKAIOIINX IUIOCKOCTAX & U g . MOryT 1M 3TH NpsiMbIE OBITh:

a) mapajyieNbHbIMU;  0) CKpeIIMBaIOIIUMHUCS?
CnenaiiTe pUCYyHOK ISl K&KI0TO BO3MOKHOTO CITydas.

Ne3. Yepes Touky O, He JIeXKALYI0 MEKIY NapaJICIbHBIMU TUIOCKOCTSIMA (X U 3 , IPOBECHBI
npsivmble [ u m. Ilpsimas [ mepecekaeT MIOCKOCTH & U f B TOYKax A; U A, COOTBETCTBEHHO,

npsiMas m — B Toukax B; u B,. Haiinutre niauny otpe3ka A;B;, eciau AZBZ :15CM,
OR:0OB =3:5.
Ne4, OcHoBaHMEM TPSMOYTOJILBHOTO MapajuiefienuIiea CIYXUT KBajapaT; JHUaroHab

napasuiesienuIie/ia paBHa 2\/6 CM, a €ro u3MepeHus otHocarcs kak 1:12 Haiigure:
a) U3MEepEeHUs MapaieNenumnena;
0) cuHyc yria MeXIy JUaroHalblo Mapajelenumneaa U MIOCKOCThIO0 €ro OCHOBaHUS.

NeS. U3 Touku A K IJIOCKOCTH MPOBEACHBI NEpeHANKYISIp AO U 1B paBHbIE HAKIOHHBIE AB U
AC. U3BecTHO, yTO BC = BO . Haiinure yriel Tpeyronsauka BOC.
KonTpoasnas padora NelQ
Bapuanm 1
1. OcHoBaHueM njsi MpSMOM MPHU3MBI SBISETCS paBHOOEApPEHHAs Tpaneuus, JUIMHbI OOKOBBIX
CTOpPOH KOTOpOU paBHbl 10 13 cm, ocHoBanus 11 cv u 21 cm, mnomaas AMaroHaabHOTO CEYEHUs
npu3Mbl paBHa 180 ev’. Haiizure BBICOTY IIPU3MBI.

A. 16 cm. b. 12 cm. B. 9 cm.
2. Touka M ypaneHa oT KaxaoWl BeplIuHbI kBaapaTa Ha 10 cw. Halinure paccrosiHue oT
TOYKH M 110 TUIOCKOCTH KBaJpaTa, €CJIM €ro CTOpOHa paBHA 62 cnm.

A. 8 cm. Bb.9 cm. B. 10 cm.
3. Uepe3s Touky mnepecedeHusl auaroHaneir pomba ABCD mpoBeleH K €ro IUIOCKOCTH
nepneHaukyisip MO pnuHoM 12 cm. Jlmaronanu pomOa paBHBI 18 cm n 10 cm. Halinute
JUTMHY OOJIbIIIEH HAKITOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.
4. [Imomaae OCHOBaHUA IUIMHIPA OTHOCUTCS K TUIOIIAIA OCEBOTO CEUYCHHUS KaK /3 : 4.
Haiinure yron Mexy AMaroHaiabio OCEBOTO CEYEHUS HUIUHAPA U MIIOCKOCTHIO OCHOBAHUSI.

A. 60°. B. 45°. B. 30°.

5. Beicora xonyca paBHa 10 cm. Haligute miuomanb ceyeHus, NPOXOMASIIEr0 4Yepe3 BEPIIMHY
KOHyCa W XOpJAY OCHOBAHHUS, CTATHBAIONIYIO NyTy B 60°, eclu IIIOCKOCTh CeueHHus oOpasyeT ¢
MJIOCKOCTBIO OCHOBaHUs KoHyca yroi 30°.

A. 100 cr’. B. 200 car’. B. 500 car’,
6. Haiigure 06bem kyba ABCDA B |C D, ecniu DE =1 cm, tne  E - cepenuHa pebpa
AB.

A. % o, b. 51«/5 o, B. 1,5 o

7. Bricota nmnunapa Ha 12 cm Oosble ero pajuyca, a IUIOIIAAb MOJHOW MOBEPXHOCTH
paBua 288 T cv’. Haliaure pammyc OCHOBAHHS LIMIHHIPA.

A. 6 cm. b. 9 cm. B. 16 cm.
8. B mmnuHmp BnucaHa mpaBWiIbHAST n-yroJibHas mpu3Ma. HailTu oTHomeHWEe 00BEeMOB
IPU3MBI U WINHAPA, €CIIU n = 4.

AL, B.5. B.— .

4 3

9. OcHoBanneM nupamuasl DABC sBasieTcss NpsMOYTOJIbHBIA TpeyrodbHUK ABC, y KOTOpOro
runotenysa AB paBHa 29 cm, kareT AC paseH 21 cm. Pebpo DA neprneHAuKYISIpHO K MIIOCKOCTH
ocHoBaHus U paBHO 20 cMm. Haiinure mmomans G0OKOBOW MOBEPXHOCTH MHUPAMMU/IBI.
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A. 580 car’. B. 650 car’. B. 790 car’.
Bapuanm 2
1. JlnaroHanab MpaBUIIbHON YETHIPEXYTrOJbHON MPU3MBI COCTABIISET ¢ OOKOBOM rpaHbio yrou 30°.

Haiigute 06beM pHU3MBbI, €CIIM CTOPOHA OCHOBaHMAV2 M.

A.2cM, B.4cm . B. 5V2 cm’.
2. N3 Touku A mpoBeIEHBI K MIOCKOCTH HaKIOHHbIE AB 1 AC pnuno#t 12 cm u 18 cm. Haiinute
JUTMHBI TIPOEKITUI HAKIIOHHBIX, €CITU 0Ha u3 HUX Ha 10 cu GombIe apyroit.
A. 14 cmu 4 cm. b.6cmu9 cm. B. 10 cm u 20 cm.
3. W3 Touku M K TIIOCKOCTH TpoBeneHbl HakinoHHble MA u MB nmunou 10 cmu 17 cm.
Haiinute paccrosinue oT TOYkKH M A0 IUIOCKOCTH, €CJIM JJIUHBI MPOEKIUH MPONOPIMOHATBHBI
yuciaaMm 2 u 5.
A. 6 cu. b. 7 cm. B. 8 cm.
4. JluaroHanp OCEBOT0O CEYEHMs ILMIMHIpa paBHA 48 cm. YTros MeXIy ATOH JHUaroHajiblo U
obpasytomei nuuHapa paseH 60°. Haliqute pagnyc muimHapa.
A. 12 cm. B. 124/3 cm. B. 14 cm.
5. Bricota koHyca paBHa 8 om. Ha xakoMm paccTOSSHUM OT BEpIIMHBI KOHYCa HAJ0 MPOBECTH
IUIOCKOCTh, TapajlieIbHYI0 OCHOBAHHIO, YTOOBI IUJIOMIAJb CEUEHUs Oblla paBHA IIOJOBHUHE
IUIOIIAAA OCHOBAHUS?

A.2V3 om. B. 5 om. B. 42 om.
6. Kakoe xonnuecTBo He()TH (B TOHHAX) BMEIAET IMJIMHIPHYECKAs IUCTEPHA AUaMeTpoM 18 m
Y BBICOTOH 7 M, ecnv TIoTHOCTh HedtH 0,85 2/em®?

A. 1513 m. b. 900 m. B. 2408 m.

7. HambGompInas 1uaroHayib IPaBUIBHOW IMIECTHUYTOJIBHOW MPU3MBI PaBHA 8§ cM M COCTaBIISIET C
00koBEIM pedpom yroa B 30°. Haiinute 00beM pU3MEL.

A. 72 ent’. B. 64 car’. B. 60 car’.
8. PaBHOOepeHHas Tpamenus, OCHOBaHUS KOTOpoi paBHbI 6 cv U 10 cm, a octpslil yron 60°,
BpallaeTcss BOKPYr OOJIBIIET0 OCHOBaHUS. BplumciuTe IUIONIa b MOBEPXHOCTH IMOIYYEHHOTO
Tena.

A. 40 en’. B. 40 V3 en’. B. 150 ex’.
9. B nununHap BucaHa npaBuiIbHAs n-yroiabHas npusma. Haliaure oTHOIEHHE 00bEMOB PU3MBI
Y UWIMHAPA, €Clu n = 3.

3v3 T 3w
A —. b. \/: B. —.
41 2 7
Bapuanm 3
1. OcHoBaHue NPsIMON MPU3MBbI - TPEYTOJIBHHUK CO CTOPOHAMHU 5 cM U 3 cmu yriaowm,

paBubM  120°, Mexay Humu. Hawbombiras u3 miomaneil GOKOBBIX IpaHel paBHa 35 ¢’
Haiinure momaas 60KOBOW MOBEPXHOCTH MPU3MBI.

A. 42 e, B. 75 ear’. B. 108 e’
2. OcHoBanneMm mupamunbl DABC sBasieTcss paBHOOenpeHHBIN TpeyronbHUK ABC, B KOTOPOM
AB =AC, BC = 6 cm, Boicota AH = 9 cm. U3BectHO Takxke, uro DA = DB = = DC = 13 cm.
HaiinuTe BbICOTY MUpamMu/Ibl.

A. 12 cm. b. 13 cm. B. 16 cm.
3. Touka M oAMHAKOBO yAaj€Ha OT BCEX BEPIIUH MPAaBWIBLHOTO TpeyroibHuka ABC U OT ero
II0CKOCTH Ha 6 cm. Haiinure paccTosHue OoT TOYKM M 10 BEpLIMH TPEYroJbHUKA, €CIH €ro

cTopoHa paBHa 8v/3 cu.

A. 8 cm. b. 10 cm. B. 12 cm.
4. Otpe3ok AD mepneHIUKYISIPEH K TUIOCKOCTH paBHOOeApeHHOro TpeyroibHuka ABC.
M3BectHoO, yTt0 AB = AC =5 cm, BC =6 cm, AD = 12 cm. Haligure pacctostHue ot Touku [ 10
otpe3ka bC.

A.65cm.  B.10v3cm B. 410 cm.
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3. Haiiaure BBICOTY KOHYCa, €CJIM IUIOLIA/b €r0 OCEBOTO CEYEHUs paBHA 6 oM, a
IJIOIIA b OCHOBAHUS paBHA & on’.

A. 6\/5 B.S\/E. B. |Z
8 6 8

6. luametp JlyHbI cocTaBiser (MpUOIM3UTEIHLHO) YETBEPTYIO YacTh AuamMeTpa 3emuun. Haiinure
oTHomeHHe 00beMOB JIyHbI U 3eMJIH, CUNUTAs UX IIapaMH.

A —. B. —. B. .
64 16 8
7. HaiimuTte 00pa3yionlyto yCEYeHHOTO KOHYCa, €CIIU PaJnyChl OCHOBAaHUI 3emn6cm,a
BbICOTA 4 CM.
A. 4 cm. B.5cm. B. 6,5 cm.

8. PaBHOOempeHHas Tpameius, OCHOBaHUS KOTOpoil paBHBI 6 cv U 10 cm, a ocTpeiidi yroa 60°,
BpaIaeTcsi BOKPYT OOJbIero ocHoBaHus. Haiinute o0beM Tena BpalieHusl.
A. 487 e’ B. 100m+ 6 ex’.  B. 120m e’
9. OcHOBaHMEM NHUpaMUBI SBJISETCS TPEYroJbHUK co cTopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnmass OokoBasi TrpaHb HaKJIOHEHA K OCHOBAaHHMIO 1O yriioM 45°. Haitnure mutomnaas 60KOBOM
MOBEPXHOCTU MUPAMUJIBI.
A.48 end’. B. 48V3 cxr’. B. 482 car’.
Bapuanm 4
1. OcHoBaHuEe TPSIMOW MPU3MBI — PAaBHOOEAPEHHBIN TPEYTOIBHUK CO CTOPOHOH 6 cm, a
nuaroHanb 6okoBoi rpanu 10 cu. Haliaure momans 60KOBOH OBEPXHOCTH MPU3MBI.
A.2 et B.2V2 e’ B. 4 ear’.
2. OcHOBaHW€ MUPaMUJIbI - IPSIMOYTOJIBHUK €O cTOpoHamu 6 cm U 8 cm. BpicoTa nmupamuibl
paBHa 12 cm ¥ MPOXOIUT Yepe3 TOUKY MepecedeHns TuaroHaneit ocHoBanus. Haiinute 60xoBbie
pebpa mUpaMuUIbI.
A. 12 cm. B. 13 cm. B. 13v2 o
3.Yepe3 BepmuHy B pomba ABCD mnposeneHa mpsimas BM, nepneHIUKyIspHas K €ro
MJIOCKOCTH. Haiinure paccTosiHhME OT TOYKH M 10 npAMBIX, COIEPKAUUX CTOPOHBI

pomba, eciiu AB =25 cu, 4 BAD =60°, BM=12,5 cm.

A.12,5¢cmu 25 cm b.13cm u25cm. B. 12,5 cm u 24 cm.
4. Beicora munuHApa paBHa 10 om. [Inomans cedeHus IMUIMHAPA MIOCKOCTHIO, TTapaJIeIbHON
OCH LMIHHAPA ¥ yIaTeHHOH Ha O Om OT Hee, paBHa 240 ox °. Haiigute paguyc LATHHIpA.

A. 15 om. B. 15,5 om. B. 15v2 om.
5. [Imomanes oceBoro cedenuss kKoHyca paBHa 0,6 cv’. Boicota KOHyca paBHa 1.2 cm.
Haitgure nuomans MOJHOW MOBEPXHOCTH KOHYcCA.

AlSnw o’ B.0,9vV2 e’ B. 09w o’
6. Haiinure oOpa3yroniyro yceueHHOro KoHyca. Eciau paanycel OCHOBaHHM paBHBI 3 cM 1 6 CM,
a BbICOTa paBHa 4 cM.

A. 55 cm. B.5cm. B.5V2 om

7. JluaroHaab MpsAMOYTrOJBHOTO Mapajuieienunena pasHa 18 cu u cocrasnsier yron B 30° ¢

IUIOCKOCTBIO OOKOBOW Trpanu u yron B 45° ¢ OokoBeIM pebpom. Halinute — 00beM
napaenenumnesa.

A. 7292 eat’. B. 729 car’. B. 729v2 o’

8. PasBepTkoif OOKOBOI MOBEPXHOCTH KOHYCa SBISIETCS CEKTOp ¢ ayroil . Haiinure [, ecnu
BBICOTA KOHYCa paBHa 4 CM. a paiuyC OCHOBaHUs PABEH 3 cm.

A. 230°. B. 250°. B. 216°.

9. CkonbKo TMOHAaTOOUTHCS KPAaCKH, YTOOBI IMOKPACUTh OaK IWJIMHAPHUYECKOW (GOPMBI C
JIMaMETPOM OCHOBaHUs 1,5 m 1 BeIcOTOM 3 M, eciu Ha 1 M pacxoayercst 200 2 Kpacku.

A.1,125 1 xe. B.1,5 1 xe. B. 1§m<e
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OTBETHI:

Bapuanm 1

Bapuanm 2

Bapuanm 3

> Tl T T~
ool I B e L
> T W o %
> W o1 W N

Bapuanm 4
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CBoaHas Ta0/Mna Mo NpUMeHsieMbIM (pOpMaM M MeTOJaM TeKylIero KOHTPOJIsA 1

OlIeHKH Pe3yJbTATOB 00y4eHHUsI

PesynbTaTsl 00yyeHHs

@DopMBbI U METObI KOHTPOJISI U
OlIeHKH pe3yJbTATOB 00y4eHus!

JIMYHOCTHBIX:

Jluunocmuvie  pesyromamul 8 cgepe
omHowleHull  ooyuarowuxcsi Kk cebe, K cB0emMy
300p086b10, K NOSHAHUIO ce0s:

-TOTOBHOCTb U CIIOCOOHOCTH 00yYaromuxcs K
OTCTAaWBaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOIO
MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH BHIPAa0aThIBAThH
COOCTBEHHYIO  MO3MIMIO [0  OTHOLIEHUIO K
0OIIECTBEHHO-TIOUTUYECKUM COOBITUSM TPOIILIOTO
U HACTOSLIEr0 Ha OCHOBE OCO3HAHUS M OCMBICICHUS
HUCTOPUH, JYXOBHBIX LEHHOCTEHM M JOCTHKEHUU
Halllel CTPaHBbI;

Jluunocmuvie  pezynomamel 68  cghepe
omHoweHutl obyyarowuxca k Poccuu xkax k Pooune
(Omeyecmsy):

-popMUpOBaHHE YBaXEHUS K PYCCKOMY
SI3bIKY KaK TOCYAApCTBEHHOMY s3bIKY Poccuiickoin
®denepanuu, SBISIONIEMYCS OCHOBOM POCCHICKOM
UJCHTUYHOCTHU u TJIABHBIM dakTopom
HAI[MOHAJILHOTO CaMOOIIpeIeTICHHUS;

Jluunocmmuvie  pezynomamel 8  cghepe
OMHOWEHUL 00YYaAIOUWUXCS K 3AKOHY, 20CY0apcmey u
K 2pancOancKomy oowecmay:

-MHPOBO33pEHHUE, COOTBETCTBYIOIIIEE
COBPEMEHHOMY ypPOBHIO  Da3BUTHUS HAYKH U
OOIIECTBEHHON MPAKTUKH, OCHOBAaHHOE Ha JUaJiore
KYJIBTYp, @ TaKXKe Pa3InYHbIX (GOpM OOIIECTBEHHOTO
CO3HaHMUS, OCO3HaHUe CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

Jluunocmuvie  pesyromamul 8 cgepe
OMHOWIEHULl  00YYAIOWUXCAL  C  OKPYHCAIOUWUMU
JH00bMU

-HpaBCTBEHHOE CO3HAHWE U TIOBEJCHUE Ha
OCHOBE YCBOEHHUSI OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOJIGPAHTHOTO  CO3HAHUS W  TIOBEIEHUS B
MOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH
BECTHU JUAJIOT C IPYTMMH JIOJbMH, TOCTUTATh B HEM
B3aMMOINOHMMAHUSI, HaxOIuTh oOue 1Memd u

BrimotHeHNE pakTHYECKUX paboT Ne
1-56

OneHka npaBUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENILHOM PabOTHI

Pemenue 3a1a4y Bo Bpems 3aHATHUS
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COTPYAHMUYATH ISl UX JOCTHIKCHHS,

-pa3BUTHE KOMIETCHIIMA COTPYJHUYECTBA CO
CBEpCTHHKAMH, JICTBMH  MIIAJIIIETO  BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHON, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-MCCIIEIOBATEILCKOM, MPOCKTHOM
U IPYTUX BHUJIAX JIEATEIHHOCTH.

Jluunocmuvie  pezynomamel 6 cghepe
OMHOWIEHUL 0OVUAIOWUXCA K OKPYHCarowemy Mupy,
AHCUBOTL NPUPOOE, XYOOHCECMBEHHOU KYIbMype:

-TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO,
B TOM YHCIIE CaMOOOpa30BaHHIO, Ha MPOTSHKCHUU
BCEH  JKU3HU; CO3HATENbHOE  OTHOUICHHE K
HETPEPhIBHOMY  OOpa30BaHUIO  KaK  YCIIOBHIO
ycrmemHo mnpodecCHOHAFHON U OOIIEeCTBEHHOM
NeSITeITbHOCTH,

-3CTETUYECKOE  OTHONIICHUS K  MHUPY,
TOTOBHOCTh K  ACTETHYECKOMY  OOYCTpPOHCTBY
COOCTBEHHOTO OBbITA.

Jluunocmmuvie  pezynomamel 8  cghepe
OmHOweHUuss obyuarowuxcsa K mpyoy, 8 cgepe
COYUATLHO-IKOHOMUYECKUX OMHOUWEHUN.

-OCO3HAHHBIA BBIOOp Oymymiedt mpodeccuun
Kak TyTh M CIOCO0 peanu3alii COOCTBEHHBIX
KMU3HEHHBIX TUIaHOB;

-TOTOBHOCTh  OOy4arommxcs K TPYIOBOU

npodeccuoHanbHOM NesITeNIbHOCTH Kak K
BO3MOKHOCTM  y4aCTUsi B  PCIICHUH JIUYHBIX,
OOLIECTBEHHBIX, roCy/1apCTBEHHBIX,

0O0IIeHAIIMOHAIBHBIX POOIIEM;
-TOTOBHOCTh K CaMOOOCTYKMBAHHIO, BKITIOYAS
oOydeHre U BBIMIOJIHEHUE TOMAITHUX 00S3aHHOCTEH.

METAlPpEeAMETHBIX:

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC
3ajaud B 00pa30BaTENbHON  JEATENBHOCTH U
XKHU3HEHHBIX CUTYallUsX;

-HaxOQUTb M  NPUBOAUTH  KPUTHUYECKHE
apryMEHTbl B OTHOILUEHUU JEHUCTBUM W CYXICHUHI
Jpyroro; CIOKOMHO M pa3yMHO OTHOCUTBCS K
KPUTUYECKUM 3aMeYaHusIM B OTHOILICHUU
COOCTBEHHOI'0 CYXJEHHUsS, paccMaTpuUBaTh MX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

-pa3BepHyTO, JIOTMYHO W TOYHO H3JaraTh
CBOIO TOUKY 3PEHUS C UCIOJIb30BAaHUEM a/IeKBATHBIX
(YCTHBIX M IHCbMEHHBIX) SI3BIKOBBIX CPEJICTB.

OneHka NpaBUILHOCTH BBITOTHEHUS
Kontponbasie pabotsr Nel — 10
BrimonHenue npakTuueckux padot Ne
1 — 56 OueHka mpaBHUILHOCTH
BBITIOJIHEHHS CAMOCTOSITEIbHOMN
paboTsl

Pemienue 3agau Bo Bpemsi 3aHATUS

NMpEeAMETHBIX:

UCIOJIb30BAaTh  4YMCIOBBIE  MHOJKECTBA  Ha
KOOPJAMHATHOM INPSIMOM M HAa  KOOPAUHATHOMN
IUIOCKOCTH AJISl ONMCAHHS PEAJbHBIX IPOLIECCOB U
SIBJICHUH; IIPOBOJUTD JI0KA3aTEIIbHBIE PACCYKICHUS B
CUTyallMsIX IOBCEIHEBHOM >KM3HH, IPU PEIICHUU
3a/1a4 U3 IPYrux MNpeIMeTOB;

OneHka MpaBUIBHOCTH BBITTOJIHECHHS
Kontponsabie padotst Nel — 10
BrimomHeHNE pakTHYECKUX paboT Ne
1-56

OneHka MpaBUIBHOCTH BBITTOJIHCHHS
CaMOCTOSITEJIbHOM PabOTHI
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BBITIOJHATH U OOBSICHATH CPABHEHHE PE3YJIbTAaTOB
BBIUMCJICHUH MPU PEUICHUH MPAKTUYECKUX 3374, B
TOM YHCJIe MPUOIMKEHHBIX BBIYMCICHUHN, UCIIONb3YS
pasHble  crmocoObl  CpaBHEHUWH;  3alHCHIBaTh,
CPaBHHMBATbh, OKPYIJIATH YUCIIOBBIE JaHHBIE PEaTbHBIX
BEIMYMH C WCIHOJIb30BAHUEM PpAa3HBIX CHCTEM
U3MEpPEHMs; COCTaBISATh M OLEHUBAaTh pPa3HBIMU
CrocobaMy YHUCIIOBBIC BBIPAKEHUS TPH PEIICHUU
NPaKTUYECKHUX 3a7ad U 3a7ad U3 JPYTux Yy4eOHBIX
IPEIMETOB;

COCTaBJISTh U peulaTh ypaBHEHUs, HEPABEHCTBA,
WX CHCTEMBI MPHU PEUICHUH 3a/a4 JAPYTUX YIeOHBIX
IPEIMETOB; BBINOJHITH OLEHKY MpPaBIONoOAo0us
PE3YNIBTATOB, MOTYYaeMbIX TPU PEIICHUU PA3IAIHBIX
YpaBHEHU, HEPABEHCTB M MX CHUCTEM IPHU pPELICHUH
3aa4 JAPYruxX Yy4eOHBIX MPEAMETOB; COCTABIATH H
pelath ypaBHEHHS M HEpPaBEHCTBA C MapaMeTpamu
OpHU PEIIeHUU 33734 JPYruX y4eOHBIX MPEIMETOB;
COCTaBISITh YpaBHEHHE, HEPABEHCTBO WIIM WX
CUCTEMY, OMKCBHIBAIOLIUE PEATbHYIO CUTYalUIO0 MU
MPUKITIATHYIO 3amauy, UHTEPIPETUPOBATH
MOJTy4YeHHbBIE pe3yNbTaThI; UCIIOJIb30BATh
MPOrpaMMHBIE CPEJICTBA MPHU PEIICHUH OTICIbHBIX
KJIACCOB YPaBHEHUI U HEPABEHCTB;

OTIpEeACTATh MO TpaduKaM U UCIOIB30BAThH IS
pelleHns TPUKIAAHBIX 33/7a4 CBOMCTBa pealbHBIX
MPOIECCOB W 3aBUCUMOCTEW  (HAuOoibIIHEe U
HaUMEHbBIINE 3HAUYEHUS, TPOMEKYTKH BO3pAaCTaHUs U
yOBIBaHUS ¢byHKIMN, IIPOMEXKYTKH
3HAKOIOCTOSIHCTBA, ACHUMIITOTHI, TOYKH Ieperuoa,
nepuos, W T.I.); WHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM MpPAKTUYECKON CHUTyalluu;
OTIPEIeIIATh o rpadukam npocTeimme
XapaKTepUCTUKU TEPUOJUYECKUX IPOIECCOB B
OMOJIOTHH, YKOHOMHUKE, MY3BIKE, PaauOCBsI3U H p.
(ammuMTYQ, IEPUO | T.11.);

pemars TpUKIaAHbIE 3aadyd W3 OWOJIOTHH,
Gbu3MKY, XUMUU, YIKOHOMUKU U JIPYTHX IMPEAMETOB,
CBS3aHHBIE C  HCCIEJOBAHMEM  XapaKTCPUCTHUK
MPOILIECCOB; UHTEPIPETUPOBATH MOJIy4YEHHBIE
pE3yNbTaTHI,

BBIUMCIAT WIU  OLEHUBAaTh  BEPOSITHOCTH
COOBITHII B peajbHOM KHU3HH, BBIOMPATh METOMbI
MOAXOMSAIIETO TPEICTABICHUSI K 00paOOTKU JTaHHBIX

COCTaBIATh C  HMCIOJIb30BaHHWEM  CBOIWCTB
reoOMEeTpUUYECKUX (GUTYp MaTeMaTUYecKHe MOJENU
JUISL PENICHUs 3a/ad TPAKTHYECKOTO Xapakrepa H
3aJa4 M3 CMEXHBIX JUCIHUIUIMH, MCCIEI0BaTh
MONlyYeHHBIE ~ MOJENM W HMHTEPIPETUPOBATH
pe3ynbTar;

BIIQ/ICTh TIOHATUSIMU BEKTOPHI U UX KOOPIMHATEHI;
YMETh BBINIOJIHATH ONEpaliil HaJl BEKTOPaMU;

Pemrenne 3aaa4 BO BpEMs 3aHATUSA
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UCIIOJIB30BaTh CKAJSIPHOE IPOU3BENCHHUE BEKTOPOB
OpU pelIeHMH 3ajad; [PUMEHATh YpaBHEHHUE
IUIOCKOCTH, (OPMYJY PACCTOSHUSA MEXAY TOYKAMH,
ypaBHEeHHE c(epbl NP PELICHUHU 3a]ad; NMPUMEHSATh
BEKTOpPbl U METOJ| KOOPAHMHAT B MPOCTPAHCTBE IPHU
pELIeHNH 3a1a4.

3.2 ®Popma NpoOMeKYTOYHOM aTTecTAlMHU

HpOMG)I(yTO‘IHaH arrecragud 10 AJUCHHUILIMHE MaTeéMaTuKa B 1 CCMCCTpPC —
nudepeHIMPOBaHHBIN 3a4eT, BO 2 CEMECTPE — IK3aMEH.

JuddepeHunpoBaHHbIN 3a4€T MPOBOJUTCS 332 CUET BPEMEHU OTBEJICHHOTO HA M3y4YCHHE
JTUCIUIUIMHBI, TPU YCIOBHUU CBOEBPEMEHHOIO0 M KAaYECTBEHHOI'O BBINMOJIHEHMSI O0Yy4aroImUMCs
BCEX BHUJIOB pa0OT, MPEyCMOTPEHHBIX paboyeii MporpaMMoil TUCIUTUTMHBI MAaTeMaTHKA.

Ilepeuens BonpocoB k nuddepeHIUPOBAHHOMY 3a4eTy

Bapuanrt 1
1. Broruncnure: 47 o114 ;44 ¢
o 2-4/128
2. Haitngure 3HaueHuEe BBIpaXKEHUS: —F——.
V32

3. Berancrure: 10g , 8 +10g,, 100 —log .. 4 .

2
4. Haiinute pemieHue ypaBHEHUS: log 6 ( x° =3 ) = log 6 4x
l T
5. Beruucnute ‘08 | €OS ?
5w

6. IlepeBeauTe u3 paaraH B rpaayChl el

7. VKaXHTe 4eTBEPTh, B KOTOPOIl JIGKHUT Yrol , , ecian , =470°

8. Haiigure 3naueHne KocuHyca yria &, ecim U3BECTHO, 4T0: Sin@ = 0,6 u
T
—<a<nxm

x+ 4
0. Haiinure obnactb onpenenenus QyHKIUN Jx) = > 49
x J—
10. BankoBckast mporieHTHast cTaBka paBHa 7% ronoBeix. KakoBa gomkHa OBITh

nepBOHAYallbHAsI CyMMa BKJIaJia, 4TOOkI uepe3 2 roja ero pazMep coctaBui 34347 pyoneit.
1. B Baze nexar s6moxu: 10 3eneHpIx u 5 kpacHbIX. CKOTBKUMH CTIIOCOOaMH MOKHO
B3SITh W3 Ba3bl 2 3€JICHBIX U 3 KPACHBIX s10710Ka?
Bapmuanr 2

1. Brorancnure: 72 .37 121 2.
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3.4/108
V3

3. Boruncrmre: 10g 36 + log ; 99 —log , 11 |

2. HaiinuTe 3HaueHUE BhIpaKEHUS:

2
4. Haiinure pemienue ypaBHeHUS: log 3( 10 —x° )= log 3 3x

T
5. Boraucure 08 3| 18 ?

Tr
6. IlepeBeauTe u3 paaraH B rpaayChl o
. 0
7. VYkaxxuTe 4eTBepTh, B KOTOPOH JIEKUT yroia , , eciu , =500".
8. Haiigure 3naueHne KocuHyca yria &, ecim U3BeCTHO, 4T0: Sin@ = 0,8 u
T
—<a<r.
2
2
. 6x — x
9. Haiinute 06macts onpenenenus dpynkumn f(x) = log ; —————
x + 2
10.  bankoBckas mpoleHTHas cTaBKa paBHa 9% ronoBeix. KakoBa gomkHa ObITh

nepBOHaYalbHAs CyMMa BKJIaJla, 4TOOBI Yepe3 2 rojaa ero pasmep cocrtaBui 59405 pyOeid.
1. B Baze nexar s6moku: 5 3eneHbix U 10 kpacHbIX. CKOTBKUMH CTIOCOOaMHU MOKHO

B3SITh W3 Ba3bl 3 3€JICHBIX U 2 KPACHBIX si0710Ka?

Bapuanr 3
1. Breraucnure: 3° .25 ¢ :75°.
. V405
2. Haiinure 3HaueHue BhIpaXKEHUS: ——.

45
3. Brrauermre: 108, 96 —log, 3—log, 81.

2
4. Haiinure pemienue ypaBHeHUs: log 5(X - 8) = log 5 2x
! n =
5. Beruucnute L08 | SN ;
Sx

6. IlepeBeaute u3 paaraH B rpaayChl 5

7. VKaXHTe 4eTBEPTh, B KOTOPOIl JIGKHUT Yrol , , ecian , =380°,

8. Haiinure 3HaueHune KocuHyca yriia & | eciim u3BeCTHO, 4To: sin@=-0,6 u
3z
—<a<2rn
2
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9. Haiinute obmacTs onpeneneHust QyHKIIMHA fx) =

10. bankoBckas nporieHTHas ctaBka paBHa 12% romoBeix. KakoBa momkHa OBITH
nepBOHAaYallbHAsE CyMMa BKJIaJia, 4TOOBI uepe3 2 rojia ero pa3Mep cocTaBmi 56448 pyoreit.
11. B Baze nexar s16510Kku: 6 5xenThiX U 12 KpacHbIX. CKOJIBKUMHU CIIOCOOaMH MOYKHO
B3SITh W3 Ba3bl 4 KENTHIX U 2 KPACHBIX S0JI0KA?
Bapuanr 4

1. Beraucnoure: 95 .11°:99 ¢.

5-3/108
3. Beuncinre: 10g , 320 —log, 5 —log 216 .

2. HaiinuTe 3HaueHne BhIpaKEHUS:

2
4. HailinuTe pemenne ypaBHeHUS: log 2( 6 —x°)=log ,dx

T
5. Beraucnure 108 5| CIg Z
Tr

6. IlepeBeaute U3 paaraH B rpaayChl 5
7. VKaXHTe 4eTBEPTh, B KOTOPOIl JIGKHUT yron , , ecin , =700"
8. Haiigure 3naueHne kocunyca yria &, eciu u3BeCTHO, 4T0: Sin@=-0,8 u

3z

<o < —.
2
x -3
9. Haiinure obnacte onpenencHus: GyHKIIHH f ( X) = log 5 7
x° +7x

10.  bankoBckas mpoueHTHas ctaBka paBHa 11% rogoseix. KakoBa nomkHa ObITh

nepBOHaYallbHAsE CyMMa BKJIaJia, 4TOOBI uepe3 2 roja ero pa3Mep coctaBui 73926 pyoueit.
1. B Baze nexar ss6m0ku: 6 xenthix u 12 kpacHbIX. CKOTBKHUMH CIIOCO0aMU MOKHO

B3SITh W3 Ba3bl 2 KENTHIX U 4 KPaCHBIX s0JI0Ka?

OOyuaromyiecsi JIOIMYCKAalOTCS K Clade 53K3aMeHa IIpH BBHIMOJHEHWH BCEX BHIOB
CaMOCTOSITENIbHOW paboThl, MPAKTUYECKUX M KOHTPOJIBHBIX padoT, MPEAYCMOTPEHHBIX paboueid
pOrpaMMOil U KaJICHIapPHO-TEMaTHYECKNM IIJIAHOM JAHCIUITIHHBL

IlepeyeHb BONPOCOB K IK3aMeHY

Yacts A

1. Kopens n-oit crenenu. CBoicTBa KOpHS n-0i crerneHn. O0001eHne moHATHS O
MoKazarese CTeneH!
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o w

- = Y A

12.
13.
14.
15.

16.
17.
18.
19.
20.

21

23

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

[Tonsitue norapudma u ero cBorictBa. OCHOBHOE JIOTapu(hMHUUECKOE TOXKIECTBO.
JlecsaTuuHble U HaTypaybHble Jorapudmel. [IpaBuna neiictuii ¢ norapupmamu. Ilepexon
K HOBOMY OCHOBAHMIO.

Jlorapupmuueckue ypasuenus. [Ipuemst pemenus. [Ipumepsr.

Jlorapudpmuueckas Gpynkuus. Ee cBoiicTBa, rpadux

Tpuronomerpudeckue pyHkuuu. OnpeneneHue cuHyca, KOCHHyca, TaHI€HCa,
KOTaHI'€HCa.

Pannannas mepa yria. [lepexos ot rpamycHOM Mepbl K paguaHHON 1 HA000pOT.
3aBUCUMOCTb MEXKAY TPUTOHOMETPUYECKUMHU (PYHKIUSAMHU OJHOIO yria.

@opMyiibl ABOMHOTO yria. opmyJibl CII0KEHUS.

. Pemenue npocTelmmx TPUroHOMETPUYECKUX YPaBHEHUMN.
. Tpuronomerpuueckue QyHkiuu. O61aCTh ONPENEICHUS 1 MHOKECTBO 3HAUEHU I

TPUTOHOMETPUYECKHUX (DYHKITHIA.

OOpatHbIe TPUTOHOMETPHUECKUE HYHKIIUH.

OcHoOBHbIE OHATHSA KOMOMHATOPHUKU: pa3MEIleHus, IEPECTAHOBKH 1 COUETaHUS.
Teopust BepostHOCTel. COOBITHE, BEPOSTHOCTH COOBITHSI.

3aBUCUMOCTh U HE3aBUCUMOCTH COOBITHI. COBMECTHOCTD U HECOBMECTHOCTH COOBITHH.
[TpoTHBOMOIOKHOCTH COOBITHH.

Teopus BeposiTHOCTEN. ClOXKEHNE U YMHOXKEHUE BEPOSITHOCTEN.

[Tpupamenue GpyHKIMK U IpUpaIieHue aprymenta. OnpeseneHue mporu3BOIHOM.
DU3NYECKUN U MEXaHUYECKUI CMBICII IIPOU3BOIHOM.

VYpaBHeHue kacaTelIbHOU K rpaduKy ) yHKITIH

[TpaBuna u hopmyssl quddepeHITupOBaHMS.

. IlpuMeHeHne Npou3BOAHON AJI HAX0XKACHUS SKCTpeMyMa (GyHKIIUU
22.

[TonsiTue nHTErpasia ¥ MepBOOOpa3HOU

. Teopema HeroTona — Jleitoauia
24.
25.

Crepeometpust. OCHOBHBIE aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 AKCHOM.

IIpsimble ¥ IIIOCKOCTH B ITpOCTpaHCTBE. B3anMHOe pacnonokeHne AByX NpsSMbIX B
IIPOCTPAHCTBE.

B3auMHOe pacnosnoxeHue npsaMoun U mi10ckocTy. [lapamiensHOCTs IPSMOM U INIOCKOCTH.
B3anmHoe pacnosniokeHue AByX MIOCKOCTEN B MPOCTpaHCTBE. [lepneHIuKynsIspHOCTh
JIBYX TIJIOCKOCTEH.

JIByrpaHHbIN yToj. YTOJ MEXKIY MIIOCKOCTSIMHU.

MpHuororpanauku. Bepuuasl, pedpa, rpann MHOrorpanauka. @opmyna Dumepa.

IIpusma u ee corictBa. [IpssmMast U HAKJIOHHAS IPU3MBI.

[TpaBunbHas npusma. [lnomans 60KOBOW U MOJHONM MOBEPXHOCTU MPU3MBIL.

Ky®. IMapannenenunen u ero ceoiictea. O0bem kyba. O6beM napasuienenumnesaa.
[Mupamuna u ee cBoiicTBa. [Inomanas OOKOBO U MOTHOM MOBEPXHOCTH MUPAMHU/IBI.
[IpaBuibHas nupamuaa. Y cedeHHas TMpaMua.

[IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX (TETpadp, KyO, OKTarap, 10AEKadIip U
HUKOCAdIP).

Tena u moBepxHocTH Bpamenus. L{umuuaap. OcHOBaHwMs, BICOTa, O0KOBAsi TOBEPXHOCTD,
oOpa3yromas, pa3Beprka. [Inomaas 60KOBOI U TOTHOM MOBEPXHOCTH.

Tena u noBepxHoctu Bpamenus. Konyc. OcHoBaHue, BbIcOTa, 00KOBast MOBEPXHOCTb,
oOpa3yromas, pa3seprka. [Inomaas 60KOBOI U TOTHOM MOBEPXHOCTH.

131



38.
39.
40.

10.
11.

12.
13.

14.

15

16.

17.

18.

19.
20.
21.

22.

23.
24.

. YOpOoCTHUTE BBIpaXKEHUE:

[ap u cdepa. [Lnomans MOBEpXHOCTH CHEPHI.
Ceuenus mapa u cepsl.
®opmyiel 00beMa TUPAMUABI, HWIMHIPA U KoHyca. Popmyra oObema mapa.

Yacrts B
x—16  x%5+4

YOpocTure BeIpakeHue —— | ——
p p x+x05+1 " xL5-1

Y HaAWTE €ro 3HaYyeHue npu x = 2,25

3 2 4
2 1 il T
PacrmosoxkuTe 4Kcia B mopsake Bo3pacrtanus 2 *; 2; 5; 23;23

3anucarh B BUJE OOBIKHOBEHHOH IpoOU OECKOHEUHYIO JECATHUHYIO Apo0k: 4,(8);
-2,6(93).

N (12 2 2 1)z
Pacrono)ure 4ucia B IOPSIKE BO3PACTaHUS (5) ; (SJ ;9 3534, (—)

Beraucnure: logsS + log 425 + log4i
125

Beruncnure: log;72 — 10g3L6 + log;18
27

Brruucnure: 10g471 + log436 +} log4%5
5

81
Perure norapuMuUeCcKoe ypaBHEHHE: 10g3 (2x-1)=2

Pemmre morapudmuueckoe ypasuerue 1085 (X +1) =log.(4x—3)
Pemmre norapudmuyeckoe ypasuenue logs (3x —5) =logs (x — 3)

PemnTe norapudmMuyeckoe ypaBHEHHE fog | (x + 3) = 4

Pemure JIOFapI/I(bMI/IIIeCKOG YPaBHCHHC |og ,(4-x) +log ,(1-2x)=2log ,3
Pemmre norapudmuyeckoe ypasuenue Ig (3 —x) —Ig (x+2)=21g2

1-sin*
Ynpocture BeIpaKeHUE:

cos a—1
sin(360° — &) cos(—«)
cos(180° + &)

VYnpocrture BeipaxxkeHue: 1 + cos” o — sin” o

. T
Vrpoctute Bhipakenue: S* T )8 (%)

T
cos(—+a
(5+a)

. . 5 .
Haiinute cos a u tg a, ecnu sin o = 3 u o - yroa Il koopanHaTHON YyeTBepTH

Haiinure cos o u tg o, ecmn sin o = 0,6 u o - yroxa [ KoopJMHATHON YeTBEpPTH
Haiinure cos a u tg o, ecn sin o =— 0,8 u o - yrou Il koopauHaTHON YeTBEpTH
Hatigure sin oo u tg o, ecnu cos o = 0,6 u o - yroa [ koopauHATHONW 4YeTBEpTH

V4
Pemmre Tpuronomerpudeckoe ypaBHeHue: 2 cos( x + —) = /2

Pemrite TpUroHOMETpUUECKOE YpABHEHHUE: sin x — 0,25 =0
Pemmite Tpuronomerpuueckoe ypaBHenue: 2 cos X + .2 =0
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25

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.
41.
42.

43.

44,

45.

46.

47.

48.

. Pemnte TpuroHoMerprdeckoe ypasaeHue: 2 sin” x +sinx —1=0
26.

27.

PelniTe TPUrOHOMETPHUECKOE ypaBHEeHHE: 2 sin” X + 7sin x — 4 =0

. T
Pemure Tpuronomerpuueckoe ypaBHenue: 2 sin( x + 5) +42=0

Pemmte TpuronoMerpuueckoe ypaBHenue: 2 cos X — 3 =0
6 x+3 125 2
Pemmre mokasarenbHOE ypaBHEHHE: | — | =|——
25 64
Pewnre nokasarelpHoe ypaBHeHue: 2 - 4% — 17 - 4°+ 8 =0
Pelnnte nokasatenpHoe ypaBHeHHe: 3°° — 4 - 3 +3 =0

2x+3
Pemre nokazaresnbHOE ypaBHEHUE: (— =4,57
9

. 1
Hamnumure ypaBHeHHE KacaTeabHOU K rpaduky dyaknun f(x) =5 - 5 X B TOUKE Xo = 2.

CocTaBbTe ypaBHEHHE KacaTelIbHOIl K rpaduky pyHkmuu f(x) = ¢** B Touke Xo = 0.
3anumnTe ypaBHEHHE KacaTelIbHoil K rpaduky dyrkmun f(x) =3 x° + 5x B Touke ( 1; 8).

5-x

Haiinure npousBoanyto pynkuuu V=
x+2

. . T
Haiigure 3HaYeHNE MPOM3BOAHON QYHKIUH y = 3x + 4 — 5sin x B TOUKE X, = —

3+2x
x—=5

Haiiaure npou3BoaHyI0 QYHKIUH y =

Haiinute nponsBoaHyo GyHKIUHU y = —%x“ +3x° = 2x+11

Haiizure npousBoaHyio GyHKIuE y=X° —X (x° + 7).
Haiitu mpomexxyTku Bo3pacTanusi GQyHKIIUU Y = x? = 2x + 3.
Vccnenyiite dyuxmuo f(x) = 3x° — 20 x° Ha BospacTanue (yObIBAHHE) U YKCTPEMYMBL.

Uccnenyiite pynkmuro f(x) = %x“ + ;x3 — 3 Ha Bo3pactanue ( yObIBaHHE).

2
Brprunciure nuaTerpan J.(x2 +2x+1)dx
-l

4
Brruucnure uHTErpai J.sm2xdx .
i
6

9
6x
Brruucnure uHTErpai I—rdx
1 .x

8
3 2(1
Boruncnure unrerpan | VX ax
1

1
Bbluucure MHTErpan I (1+2x)*dx
0
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50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63

64.

65.

66.

. . . 1.
Haiinute o6uuii Bua nepBooOpasHoit ans ynkiun f (x) = — - sin 3x
x

Haiiti mepBoo6pasHyo Gpyrkmud f(x) = 3x° + 2 X — 1, rpaduK KOTOPOI IIPOXOUT Yepe3
Touky M ( 2;4).

Haiinure nmepBooOpasHyto GpyHKIUHU Xy - 3 i/xT

Jltst pyrkumn f(x) = (2x + 5)° HaiiguTe MepBoOGpa3HyIo, rpaduK KOTOPOI IPOXOIUT
yepe3 Touky M (- 2; 3).

B smuke 20 mapoB, u3 Hux 12 6enbix, octaiabHbie roiryosie. M3Bnekaror 2 mapa. Haiitu
BEPOSITHOCTH, YTO 00a 1mapa Oeble.

B niepBoii ypHe coaepkutcs 8§ cuHuX U 10 KeNThIX MapoB, BO BTOPOid 4 O6enbix u 12
JKENTBIX ApoB. M3 KaxX10M ypHBI Haylayy U3BIEKIIN 10 OqHOMY mapy. Haltu
BEPOSITHOCTH TOT'O, YTO 002 U3BJICYCHHBIX IIapa KeJITOro IBETa.

AndaBuT HEKOTOPOTO A3bIKA COACPKUT 12 OykB. CKOIBKO CYIIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJICHHBIX U3 OYKB 3TOro ajdaBuTa, €ciau OyKBBI B CIOBAX MOTYT
MOBTOPATHCSA?

AndaBUT HEKOTOPOTO s13bIKa COAEPKHUT 12 OykB. CKOJBKO CYIIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OYKB 3TOTO andaBuTa, €CJIi OYKBHI B CJIOBaX HE MOTYT
MOBTOPATHCSA?

B xop3une 16 mapos, u3 Hux 14 Genbix, octanbHbie cuHuE. M3Bnekatot 2 mapa. Haiitu
BEPOSITHOCTH COOBITUH TOT0, UTO 00a I1apa CUHKE; NEPBbIi map Oemblil, a BTOPOi CHHUH.
Ha nexxypctBo 13 3 MagbuuKOB U 4 1€BOUYEK CIIy4aifHO OTOMPAIOT 4 1eKYPHBIX.
CKOJBKHMH cI0OcO0aMH UX MOXKHO OTOOpaTh MPH YCIOBUHU, UTO OYAYT OTOOpaHbI 2
MaJIbYMKa U 2 JEBOYKU?

YCTpoCTBO COCTOUT M3 TPEX AJIEMEHTOB, padOTAIOIINX He3aBUCUMO. BeposiTHOCTH
0e30TKa3HOM pabOTHI 3a OMPEEIICHHBIN MPOMEKYTOK BpEMEHH MEPBOT0, BTOPOTO U
TPETHETO AEMEHTA COOTBETCTBEHHO paBHbI 0,4; 0,3; 0,5. HaliTi BEpOsITHOCTH TOTO, YTO
3a 3TO BpeMs OTKaXKyT BCE TPH JIEMEHTA.

W3 15 TypucToB Ha/10 BEIOPATh IEKYPHOTO U €ro MOoMoIIHuKa. CKOJIBKUMH CIIOCOOaMU
3TO MOKHO cJlienaTh?

JlnaroHasib 0CEBOIro C€YEeHMsI LIMIMHApA paBHa 12 cM, a paguyc OCHOBaHUS — 6 CM.
HaiinuTe BICOTY HMIIMHApPA.

B npaBunbHOM 4eTHIPEXYTOJIBHON TTUpaMuUIE BbIcOTa paBHa 12¢cM, a amodema - 15¢cm.
HaiinuTe nomanb NOJHONW MOBEPXHOCTH MUPAMU/IBI.

. B ocHoBaHuu nmpaBuiibHOM YeTbipexyronbHoi npusmel ABCDA B |C D, nexut kBagpar

co cropoHoii 4 cm. /lnaronans npusmel AC; o6pa3yer ¢ mIocKocThio ocHoBaHus ABCD
yrod 60°. Haiiaute BBICOTY NPU3MBbI U IUIOMIA/Ib TOJTHON TOBEPXHOCTH.

JlnaroHainb MpaBUIILHOMN YE€THIPEXYTOILHON MIPU3MbI COCTABIIIET ¢ OOKOBOM TPAaHbIO Yol
60°. Haitnure 00beM MpU3MBI, €CJIM CTOPOHA OCHOBAaHHS 8cm

Pannycel ocHOBaHUI yCEUEHHOTO KOHYCa paBHBI 12 cM 1 6 cM, a oOpa3yromas
HaAKJIOHEHA K TUIOCKOCTH OCHOBaHUS 1oA yriioM 45°. Haiinure momane 1 00bemM
YCEUEHHOTr'0 KOHYCa.

HaiinuTe nmonnyio miomnaas NOBEPXHOCTH U 00bEM MUPAMU/IbI, Y KOTOPO# BBICOTA paBHA
2 M, a OCHOBaHHEM IUPAMHUJIbI SBJISIETCA KBAJIPaT CO CTOPOHOM 3 M.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

OcHOBaHHEM MUPAMU/IBI SIBIISIETCS TPEYTOJIBHUK cO cTopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnas 6oxoBast rpaHb HaKJIOHEHA K OCHOBaHUIO 1o yriioM 60°. Halinute o6beM 1
TUTIOMIA/Ib OOKOBOM MOBEPXHOCTH MUPAMUJIBI.

Haiinure cTopoHYy OCHOBaHHMS U BBICOTY IIPABUIIBHON YETBIPEXYTOJIBHON IIPU3MBI, €CIIH
Som=90cM”, So=40cM”.

Bricora nmmmaapa pasHa 10 oM. [nomans ceyeHus HUIMHPA MIIOCKOCTHIO,
napasuleIbHON OCH IUJIMHIIpA U YAAICHHON Ha 9 M oT Hee, paBHa 240 1M 2, Haiinure
paguyc LWIAH]PA.

OcHoBaHuE NMPSIMOM TPU3MBI — PABHOOEAPEHHBIN TPEYTOJIBHUK CO CTOPOHOM 6 cM, a
nuaroHaib 6okoBoit rpanu 10 cm. Haitnure mutomiaas 60KOBOI MOBEPXHOCTH U 00BEM
MIPU3MBL.

B npaBuibHOI 4eTHIPEXyroJapHOM pU3MeE IUIOIIA b OCHOBAHUS paBHA 25 ¢M?, a BeIcoTa 4
cM. Haiinure nuaronanbs u 00beM MPHU3MBI.

OcHOBaHHEM MPSIMOM MPU3MBI CITYXKUT MPSIMOYTOIBHBINA TPEYTOJIBHUK C KaTeTaMu 12 cM
1 5 cM, BBICOTA MIPU3MBI paBHa § cM. HaiiauTe momaab NoJHOW MOBEPXHOCTH.

Pannyc okpy»KHOCTH, OTTUCAHHON OKOJIO OCHOBAHUS MPABUIILHON MIECTHYTOJIbHON
MpU3MBI, paBeH 3 cM. HaiiauTe muiomaab NoJHON MOBEPXHOCTH MPU3MBI, €CITU €€ BhICOTA
paBHa 10 cm.

JlnaroHanb MpaBUIBLHON YETHIPEXYTOIBHOM MPU3MBI COCTABISET ¢ OOKOBOW I'PaHbIO YTOJI
30°. Haiigure muomaab 60KOBOM MOBEPXHOCTU M 00BEM MTPU3MBI, €CIH CTOPOHA
ocHOBaHHsA V2 cM.

Bericora unmuapa Ha 12 cm Gosbliie ero paauyca, a miomaab MOJTHONH TOBEPXHOCTH
paBHa 288 1 oM. Haitaure paanyc ocHOBaHUS LUIMHIPA.

JlnaroHasp MpaBUIILHOMN YE€THIPEXYTOILHON MIPU3MBI COCTABIIIET ¢ OOKOBOM TPAaHbIO Yol
60°. Haiinure 00beM MpU3MBI, €CJIM CTOPOHA OCHOBAHHMS 6 CM.

Juametp 1apa paBeH BbICOTE KOHYCa, 00pa3yrolias KOTOPOro COCTABIISAET € INIOCKOCThIO
ocHoBaHwus yrou 60°. HaliTu oTHomeHne 00bEMOB KOHYCa U II1apa.

Pannyc mapa pasen R=5. Haiinure momaas oJHON TOBEPXHOCTH BIIMCAHHOIO B LIAP
KyOa.

Pagunycsl ocHOBaHUH yceueHHOTo KOHYyca paBHbBI 4 cM U 12 cM, a oOpa3yromas paBHa
17cm. HaiimuTe: a) BEICOTY YCEYEHHOTO KOHYCa; 0) MIIOMa b OCEBOTO CEYCHHUSI.

B ocHOBanuu npaBuiabHOM YeThIpexyroyibHOM pu3mMbl ABCDA B C D) nexxut kBagpar
co cropoHoii 8 cm. /lnaronans npusmel AC; o0pa3yer ¢ mIocKocThio ocHoBaHus ABCD
yrou 30°. HaliguTe BBICOTY NpU3MBI U IUIOIIAb [TOJTHONH IOBEPXHOCTH.

4 Cucrema oneHuBanus komiuiekTa ®OC Tekymero KOHTpoJsi 1 MPOMeKyTOYHO

aTTecTaluu

[Ipu oreHMBaHMM MPAKTHYECKOW M CaMOCTOATEIbHON paboThl U (OPM IPOMEKYTOUHOM

aTTecTaluy 00ydJaromerocss yYuThIBACTCS CIIEIYIOIIee:

- Ka4eCTBO BBHITIOJHEHUS IPAKTUIECKON YaCTH PabOTHI;

- KauecTBO 0(OpMIICHUS OTYETA 110 padoTe;

- KAYeCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI ITPH 3alIUTE PAOOTHI.

Kaxxapiii BUJ paboThI OIEHUBAETCSI 110 TATH OaTbHOU IIKaJIe.

«5» (OTIMYHO) — 3a TIIyOOKOE U TOJHOE OBJIAJICHHE COJIepKaHUEM y4eOHOTro Marepuana,

B KOTOpPOM OOydarouuiics CBOOOJHO W YBEPEHHO OpPHUEHTHPYETCS; 3a YMEHHE NPAKTUUYECKU
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IPUMEHSTHh TEOPETUYECKHIE 3HAHUS, BHICKA3bIBATh M 0OOCHOBBIBATH CBOU CyXAeHUs. OueHka «5»
(OTNIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (xopomio) — ecnu OOydYaroUIMiics MOJHO OCBOMJI y4eOHBIH MarepHaj, BIaJeeT
HAyYHO-TIOHATUIHBIM anmapaToM, OPHUEHTHPYETCS B HM3YUYEHHOM MarepHualie, OCO3HaHHO
IPUMEHSIET TEOPETUUYECKUE 3HAHUS HA MPAKTUKE, TPAMOTHO M3JIaracT OTBET, HO COJEp)KaHUE U
¢dbopMa 0TBETa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPUTEIHHO) — €CIM O0YyJaromuiicss oOHapy>KUBAeT 3HAHUE U MOHHMMAaHUE
OCHOBHBIX TOJIOKEHUH yueOHOro MaTepuasa, HO M3JIaraeT €ro HEMOJIHO, HEMOCHIeA0BaTEIbHO,
JIOTTYCKAaeT HETOYHOCTH, B NPUMEHEHMHM TEOPETUUYECKUX 3HAHUN INPU OTBETE HA IPAKTUKO-
OpPUEHTUPOBAHHBIE BOIIPOCHL; HE YMEET J0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKACHHUS.

«2»  (HEYyIOBIETBOPUTEILHO) — €ClAM OOy4Yalolmuiics UMeeT pPa3pO3HEHHBIE,
OeccucTeMHbIE 3HaHMS, JTOMYCKAeT OMMOKU B OMpelneideHUH 0a30BbIX MOHITHM, MCKaXKaeT MX
CMBICJI; HE MOXKET TPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oueHuBaHusi NPAKTHYECKUX PadoT.

[TpakTryeckas paboTa OLIEHUBAECTCS MAKCUMAJIbHO OLEHKOH «5» (OTIMYHO).

Kaxxnoe 3amanne orieHuBaeTCs MaKCUMAIbLHO OLIEHKOH «5» (OTJIIMYHO).

Ilo pe3ynbTaTram OLIEHUBAaHUA BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEAHEM.

Kputepuu oneHuBaHus penieHni 3aaad.

«5» (OTAMYHO) — COCTaBJIEH MPABUJIBHBIN AITOPUTM pEIICHHs 3aJa4yH, B JOTMYECKOM
paccyXJAeHHH, B BIOOpE HOPMATUBHBIX MCTOYHUKOB U PEIICHUU HET OHIMOOK, MOJIy4eH BEpPHBI
OTBET, 33/1a4a PelIeHa PallMOHAIBHBIM CIIOCOOOM.

«4» (Xopomio) — cOoCTaBJ€H MPAaBWIbHBINA aNrOpUTM pELICHUS 33/Ja4yd, B JOTMYECKOM
pacCy)KI€HMM U PpEIIEHWH HET CYIIECTBEHHBIX OIIMOOK; MPaBWIBHO CJIieNaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIlIEeHHUs, HO 3a/aya pellleHa HepaloHaIbHbIM
Croco0OM WIIM AOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIINOOK, MOJIyuYeH BEpHBIH OTBET.

«3» (YAOBIETBOPUTENIBHO) — 3aJaHHE BBINOJIHEHO, B JIOTUYECKOM PACCYX JACHUHU HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHBI CYIIECTBEHHBIE OIIMOKM B BHIOOPE HOPMATHBHBIX
MCTOYHUKOB; 3aJ]aua pellieHa He MMOJHOCThIO WIIU B 00LIEM BHIE.

«2» (HEeyIOBJIETBOPUTEIIBHO) — 3a/1a4ya pEIIeHa HEPABUIBHO.

Kpurepun oueHuBaHNsI CAMOCTOSATEIbHBIX Pa0doT.

Kpurepun onieHuBaHMs pelIeHUH 3a1a4.

«5» (OTIIMYHO) — COCTaBJICH MPABUJIBHBIA AITOPUTM DPELIEHUS 3a/adyH, B JIOTUYECKOM
paccyXJIeHHH, B BHIOOPE HOPMAaTUBHBIX HCTOUHUKOB M PEIICHUU HET OUIMOOK, MOIY4eH BEPHBIH
OTBET, 33aJlauya pellieHa PalliOHAIbHBIM CIIOCOOOM.

«4» (XOpOoIIO) — COCTaBJICH NPABWIbHBIA aJTOPUTM pEIICHHs 3aJaud, B JIOTUYECKOM
pacCyXJAeHUM M pEHIeHWH HEeT CYIIECTBEHHBIX OIIMOOK; TMPaBUIBHO CHENNaH BBIOOD
HOPMATHBHBIX MCTOYHHMKOB; €CTh OOBSCHEHHE pEIeHHs, HO 3a/laya pelieHa HepaluOHATbHBIM
CIocoO0M MIIM JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MTOJIyYeH BEPHBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHHE BBIMIOJIHEHO, B JIOTHYECKOM PACCYXKJIECHHH HET
CYILIECTBEHHBIX OLIMOOK, HO JIOMYIICHbI CYIIECTBEHHBbIE OIIMOKM B BHIOOpPE HOPMAaTHUBHBIX
MCTOYHHUKOB; 33/1a4a pelieHa He TOJTHOCThIO U B 00IIeM BUJIE.

«2» (HEeyIOBJIETBOPUTEIHHO) — 3a/1a4ya pelIeHa HEMPaBHIbHO.

Kpurepun oneHuBaHNs KOHTPOJIBHBIX padoT.

«5» (otmuHo) — pemiero 81-100% 3amaHuii.

«4» (xopouio) — pemeHo 61 — 80% 3anaHuii.

«3» (yIOBIETBOPUTENBHO) — perieHo 41 — 60% 3ananuii.

«2» (HEeyIOBJIETBOPUTEIBHO) — perieHo MeHee 40% 3amaHuid.

Kpurepun ouenuBanus 1upPpepeHuMpPOBAHHOIO 3a4eTa

— BBITMIOJTHEHO TpaBmIbHO 9-11 3amanuii — oreHka «oTimaHO» (80 — 100%);

— BBIMOJHEHO MPaBHIbHO 6-8 3aaHuil — o1leHKa «xopoiioy (55— 79%);

— BBINOJIHEHO MPABUIIBHO 4-6 3aaHNIl — OLIEHKA «YJOBJIECTBOPUTEIIHLHO

(36-54%);
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— BBINIOJIHEHO TpaBUiibHO 0-3 3a7aHUMN — OlLIEHKA «HEYA0BIECTBOPUTEIHHOY
(0-35%).
Kpurtepun oneHnBaHus 0TBETOB 110 3K3aMEHALMOHHBIM OWJIeTaM.

OTBeT MO »HK3aMEHAIIMOHHOMY OWJIETy OILICHMBAETCS MAaKCUMaJIbHO OIICHKON «5»
(OTIMYHO).

[TepBbIit BOPOC MaKCUMaIBHO OIEHUBACTCS OLICHKOU «5» (OTIUYHO).

Kaxxnas u3 AByX 3a/1a4 OLIEHUBAETCS OTJICIIHHO MAKCUMATIBHO OIICHKOU «5» (OTJIMYHO).

[To pe3ynpTaram orieHUBaHUS BCEX TPEX 3aJaHUM OLIEHKA COOTBETCTBYET CPEIHEM.
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