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1. IACIIOPT PABOYEH ITPOT'PAMMBI JIJUCHUTLJIAHBI

1.1. O6aacThr NnpUMeHeHHus padoueii MporpaMMbl

Pabouast mporpamma o00meoOpa3oBaTeIbHON y4eOHOH TUCHUIUIMHBI SIBISETCS YacTbhIO
OCHOBHOH 00pazoBaTenbHON mporpaMmsel B cooTBeTcTBUM ¢ PI'OC s cnenmansaocTr 25.02.08
Okcrutyatanusi OCCIMIOTHBIX AaBHAIIMOHHBIX CUCTEM (YKpYNHEHHAs TpyIIa CIEHHaIbHOCTEH
25.00.00 AbnpoHaBuranus M 3KCIUTyaTalds aBHAIIMOHHOW M PAKETHO-KOCMHYECKOM TEXHUKU
(ypoBeHb 2)), 111 00y4aromuxcs O9HOU GopMbI 00yUeHHUS.

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

1.2. MecTo y4eOHOI IMCHUILIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl

O6meoOpa3oBareabHas yaeOHas JTUCHUTLITNHA «Marematuka» U3y4yaeTcs B
obmeoOpazoBarenbHOM I1Mkie ydeOHoro turana OOII CIIO na 6Ga3e OCHOBHOTO OOIIETO
o0pa3oBaHUs C MOy4YeHUEM cpeHero odmiero oopazosanus (ITTICC3)

1.3. Il.ianupyemblie pe3yJbTaThl 0CBOEHHUS TUCHHUILINHBI:
1.3.1 OcBoenue coaepxxkanusi 001e00pa30BaTENbHON y4eOHON AUCHMILIUHBI 00eCIeYrnBacT
JOCTHKEHUS O0YJaIOIIMMHUCS CIISAYIONINX PE3yIbTaTOB:

JIMYHOCTHBIX:

Jluunocmuvie pesynomamuvl 6 cepe omHOWleHUl oOyuarwuxcs K cebe, K c8oemy
300p08bI0, K NO3HAHUIO Ce0s:

-TOTOBHOCTh M CIOCOOHOCTh OOy4aromMxcs K OTCTaUBAHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHUSI, TOTOBHOCTh M CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3UIIHIO IO
OTHONICHHUIO K OOILECTBEHHO-TOJIUTUYECKUM COOBITHSIM TPOIUIOr0 M HACTOSAILIEr0 HAa OCHOBE
OCO3HAHUSA U OCMBICIICHUS UCTOPHH, IYXOBHBIX [IEHHOCTEW U JOCTHXKEHUM HAIlIEH CTPaHbI;

Jluunocmmusie pezynomamsl 6 cghepe omuoutenuti odyuarowuxca k Poccuu xax k Pooune
(Omeuecmsy):

-popMuUpoBaHHE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepannu, ABISIOMIEMYCS OCHOBOM POCCHUUCKONW HAEHTUYHOCTH WM TJIABHBIM
(hakTOpOM HAIIMOHAIBHOTO CAMOOTIPEICIICHUS;

Jluunocmuvie pezynomamul 6 chepe OMHOUEHU 0OVUAIOWUXCS K 3AKOHY, 20CY0apCcme) U
K 2PadHCOaHCKOMY obujecmsy:

-MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKd W
OOIIECTBEHHON TMPaKTUKHU, OCHOBAHHOE Ha JWajore KyJNbTyp, a TaKXe pa3iuuHbIX (opM
00111eCTBEHHOT'O CO3HAHUS, OCO3HAHNE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

Jluunocmuvsie pezynomamsl 6 cghepe OMHOULEHUL 00YYAIOWUXCA C  OKPYICATOWUMU
JIHOO0bMU:

-HpPAaBCTBEHHOE CO3HAaHHE W TIOBEJICHUE Ha OCHOBE YCBOCHUS OOIICUETOBEUECKUX
IIEHHOCTEH, TOJEPAHTHOTO CO3HAHMUSI U TIOBEJACHUS B TOJMKYJIBTYPHOM MHpPE, TOTOBHOCTU U
CIIOCOOHOCTH BECTH TUAJIOT C APYTUMHU JIOABMH, TOCTUTATh B HEM B3aUMOIIOHUMAaHMS, HAXOTUTh
0011IKe 1€ ¥ COTPYIHUYATD JUTSl UX JTOCTHKCHHS;

-pa3BUTHE KOMIIETEHIIMH COTPYAHUYECTBA CO CBEPCTHUKAMH, JCTHbMH MIIQIIETO
BO3pacTa, B3pOCIBIMM B  00pa3oBaTelNbHOW,  OOIIECTBEHHO  IOJE3HOH,  y4eOHO-
MCCJIEI0BATENbCKOM, MPOEKTHOM U IPYTUX BUJIAX IESATEIbHOCTH.

Jluunocmuvie pesynomamol 8 chepe OMHOWEHUL 00YYAIOUWUXCS K OKPYAHCATOWEMY MUDY,
AHCUBOUL NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:

-TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCJIE CamMOOOpa30BaHWIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHWE K HENMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHON TTPO(eCCHOHATTEHON U OOIIECTBEHHOM JESTENHHOCTH,



-3CTETUYECKOE OTHOIIEHUS K MHpPY, TOTOBHOCTb K JCTETUYECKOMY OOYCTPOWCTBY
COOCTBEHHOTO OBbITa.

Jluunocmmuvie pesyromamosl 6 cghepe OmMHOWIEHUs obyuaowuxca Kk mpyoy, 6 cgepe
COYUATTLHO-IKOHOMUYECKUX OMHOUWEHUN.

-0CO3HAHHBIN BBIOOpP Oyaymiel nmpodeccuu Kak mMyTh U CIIOCO0 peaan3aiui COOCTBEHHBIX
KU3HEHHBIX IVIAHOB;

-TOTOBHOCTh OOYYaIOUIMXCS K TPYJOBOH MNpo(ecCHOHAIBHOW esITeIbHOCTH KaK K
BO3MOXHOCTH  Y4acTHsl B  pEIIEHUM  JIMYHBIX, OOILIECTBEHHBIX, IOCYJapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

-TOTOBHOCTh K CaMOOOCIYKUBaHHIO, BKJIOYas OOy4E€HHE U BBIIOJIHEHUE JOMAIIHUX
o0s3aHHOCTEN.

MeTanpeaMeTHbIX:

MertamnpeaMeTHble pe3yibTaThl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOrpamMMbl
MIPEACTABJICHBI TPEMS TPYNIaMU YHHUBEPCAIBHBIX YUeOHBIX AeiicTBuil (VY ]I).

1. PerynsaTuBHBIC YHUBEpCAIbHBIC y4eOHBIC TEHCTBUS

OOyuaromuiicst HayquTCs:

-CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEILHON AESATEIHHOCTH
Y J)KU3HEHHBIX CUTYaIHsIX;

2. [lo3HaBarenbHblE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS

OO0yyaromuiicss Hay4YnuTCS:

-HaXOJUTh M NPUBOJUTH KPUTUYECKUE ApPryMEHTbl B OTHOUIEHMM MACUCTBUH MU
CYXJEHUI Jpyroro; CIOKOMHO M pPa3yMHO OTHOCUTbCA K KPUTHMYECKMM 3aMeuyaHHsIM B
OTHOIIEHHH COOCTBEHHOTO CYXJ/ICHUS, PACCMaTPUBATh MX KaK Pecypc COOCTBEHHOTO pa3BUTHS;

3. KoMMyHHMKaTHBHbIE YHUBEPCATIbHBIE YU€OHbIE IEHCTBUS

OOyyaromuiicss Hay4nuTCs:

-pa3BepHyTO, JIOTHYHO M TOYHO H3JaraTb CBOK TOYKY 3pEHMs C HMCIIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) S3BIKOBBIX CPEJ/ICTB.

IIpexmeTHBIX:

B pesynbrare nzydenust yueObHoro npenmera «MareMaTuka» Ha ypOBHE CPEJHEr0 OOLIEro
o0pa3oBaHus 00y4arolLHiics Ha yriay0JIeHHOM YPOBHE HAYUUTCS:

HCIIOJIB30BAaTh YHMCIIOBBIE MHOXKECTBA HAa KOOPAMHATHOM IpPSAMOM M Ha KOOPAMHATHOMN
IUIOCKOCTH Il ONMCaHUs PEAIbHBIX IPOLECCOB M SBJICHUN; IPOBOIAUTH JIOKa3aTEIbHBIC
paccyXAeHHs B CUTyallUsIX TOBCEHEBHOM KU3HU, ITPH PEIIEHUHU 3a]1a4 U3 IPYTUX MPEIMETOB;

BBINOJIHATE U OOBSACHATH CPABHEHUE PE3YJIbTATOB BBIUMCICHHUH MPH pEIIeHUH MPAKTHYECKUX
3a/a4, B TOM 4HuCJ€ NPUOIMKEHHBIX BBIYMCICHUN, UCIONB3Yys pa3Hble CIOCOObI CPaBHEHMIA;
3alKChIBaTh, CPABHUBATh, OKPYIJIATH YHCIOBBIE JAHHBIE PEAJBHBIX BEIIMYMH C MCIIOIb30BAaHUEM
pPa3HbIX CHCTEM M3MEPEHMsI; COCTaBIATbH M OLEHUBAaTh pPAa3HbIMU CHOCOOAMM YHUCIIOBBIE
BBIPQ)KEHUS MPH PEIIEHUH MTPAKTUYECKHUX 33734 U 3ajjad U3 IPYIUX Y4eOHBIX NPEeIMETOB;

COCTaBJISITh U peIlaTh YpaBHEHMsI, HEPABEHCTBA, UX CHUCTEMbI MPH PELIEHUU 3aJad JPyrux
y4eOHBIX MNPEIMETOB; BBINOJIHATH OLIEHKY MPaBIAONONO0US Ppe3ylbTaToB, IMOJIYyYaeMbIX IPH
pEelIeHUH pa3MYHBIX ypaBHEHHWI, HEPaBEHCTB M WX CHCTEM IPHU pEIIEHUU 3a7ad APYTux
y4eOHBIX IMPEIMETOB; COCTABIATh M pelllaTh yYpaBHEHUS W HEPAaBEHCTBA C MapaMeTpaMu IpH
pelIeHny 3aja4 APYruX y4eOHBIX NMPEAMETOB; COCTaBJISATh YpPaBHEHHME, HEPAaBEHCTBO WIIM HX
CUCTEMY, ONMCHIBAIOIME PEAIBHYIO CUTYallMI0 WIHM NPUKIAAHYIO 3aJady, UHTEPIPETUPOBATH
MOJIyUYE€HHBIE PE3yJIbTaThl; MCIIOJNb30BaTh MPOTPAMMHBIE CPEACTBA NMPU PELUICHUH OTAENbHBIX
KJIACCOB YPaBHEHUI U HEPABEHCTB;

OTNpeAeNATh Mo rpagukaM M HCIONb30BaTh A pPEUICHHs NPUKIAAHBIX 33Ja4 CBOMCTBA
peasbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOOJbIIME M HAHUMEHBIIME 3HAUYEHUS, MPOMEXYTKH
BO3pacTaHus U YObIBaHUS (YHKIMH, TPOMEXKYTKH 3HAKOINOCTOSHCTBA, ACUMITOTHI, TOYKU
neperuba, MepUos  T.I1.); UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAaKTUUECKOM
CUTYallUU; OIpeNesaTh Mo TpaduKaM MpOCTEHIINEe XapaKTEePUCTHUKU MEPUOTNIECKUX TPOIIECCOB
B OM0JIOTHH, SKOHOMHKE, MY3bIKE, PaIHOCBI3U U JIp. (aMIUIUTY1a, IEPHOA U T.I1.);



pemaTth NpUKIAgHBIE 3adaydl U3 OWOJIOTHH, (PU3MKH, XUMHH, SKOHOMHUKH M JIPYTUX
IIPEIMETOB, CBSI3aHHBIC C HCCIECJOBAHMEM XapaKTEPUCTUK IIPOLECCOB; HHTEPIPETHPOBATH
IIOJIy4CHHBIE PE3YJIbTaThI,

BBIUUCIIATh WM OLICHUBATh BEPOSTHOCTH COOBITMH B peallbHOM >KHU3HU; BBIOMPATH METOJbI
MOJXO/AIIECTO MPEACTABICHUS U 00paOOTKHU TaHHBIX;

COCTABJIATh C UCIOJIb30BAHUEM CBOWCTB I'€OMETPHUECKUX (PUIyp MaTeMaTHUECKUE MOJEIN
JUISL peleHus 3a/1ad IPAKTUYECKOro Xapakrepa M 3a7ad U3 CMEKHBIX JUCLMIUIMH, UCCIIEN0BATh
IIOJIy4YE€HHBIE MOJIETIN U HHTEPIPETUPOBATh PE3YiIbTaT;

BJIQJIETh IOHATHSAMHM BEKTOPbl M MX KOOPAMHATBHI; YMETh BBINOJHATH OINEpalMM HaJ
BEKTOPAMH; MCIIOJIb30BaTh CKAJSIPHOE MPOU3BEICHUE BEKTOPOB IIPH PEIICHUH 3a/1a4; IPUMEHATh
yYpaBHEHHE IIJIOCKOCTH, (OPMYITY PACCTOSHHS MEXAY TOUKAMHU, ypaBHEHUE Cephl P PEIICHUH
3a[a4; IPUMEHATh BEKTOPHI U METOJl KOOPAMHAT B IIPOCTPAHCTBE TP PELICHUH 3a1a4.

OOyuaronuiicss Ha yriay0JIeHHOM YPOBHE MOTYYUT BO3MOXHOCTh HAYUUTHCA:

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SI3BIK JIOTUKU JUJIS OIMCAHUS PEaJbHBIX
IPOIIECCOB U SIBJICHUH, PH PEIICHUH 3324 APYTUX y4eOHBIX IPEIMETOB

CBOOOJHO ONEPUPOBATH YHUCIOBBIMU MHOXKECTBAMH IIPH PEILICHUH 3a7ay;

ITIOHUMATh IPUYMHBI U OCHOBHBIE UJIEH PACIIMPEHHUS] YACIOBBIX MHOKECTB;

BJIa/IETh OCHOBHBIMH MOHATUSAMU TEOPUH IEIMMOCTH IIPU PELIEHUH CTAHJAPTHBIX 33124

UMETh 0a30BbIE MPEJICTABICHHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

CBOOOJHO  BBINOJHATH  TOXKIECTBEHHbIE  IPEeoOpa3oBaHUs  TPUTOHOMETPUUYECKHX,
JOTapu(pMHUECKUX, CTETICHHBIX BBIPAKCHUH;

BHaaeTh hopmynoit buHoma HeioToHa;

YMETB BBIIIOJIHATH 3aIIACh YMCIa B IO3ULMOHHOW CUCTEME CUUCIICHUS;

IPUMEHSATH NpH pereHuH 3a7ady OCHOBHYIO TEOpPEMY aiIredphl;

OPUMEHATh MPH PEUICHWU 33434 MpOocTeiine (YyHKIMHA KOMIUICKCHON ITEepeMEHHOW Kak
reoMeTpuYecKue npeoodpa3oBaHus

CBOOOZHO ONpeNeNaTh TUI W BbHIOMpPAaTh METOJ  pPELIEHUS IOKAa3aTelbHbIX WU
JOrapu(pMHUUECKUX YpPaBHEHUH M HEPABEHCTB, MPPALMOHAIbHBIX YPaBHEHUH U HEPaBEHCTB,
TPUTOHOMETPUYECKUX YPABHEHHUI M HEPABEHCTB, UX CUCTEM;

CBOOOJIHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUIH;

peniaTb OCHOBHBIE TUIIBI YPAaBHEHHUI M HEPABEHCTB C ITApaMeTpaMu;

IIPUMEHSITH [IPU pELICHNH 3a/1a4 HepaBeHcTBa Komu-bynskosckoro, bepnyiny;

BJIAJIETh IOHATUEM ACUMIITOTBHI M YMETH €r0 IIPUMEHSATH IIPU PELICHHUH 33a4;

IPUMEHATh METONbl pelleHus MpocTeHmux audepeHnaIbHbIX YpaBHEHUH MepBOro u
BTOPOTO MOPSKOB;

CBOOOJHO BJIAJIETh CTaHAAPTHBIM alIapaToM MaTeMaTU4YeCKOro aHaiu3a JJis BBIYMCICHUS
MPOU3BOIHBIX (PYHKIIMH OJHON IIEPEMEHHOM;

CBOOOJHO MPUMEHSTH annapar MaTeMaTU4YecKOro aHajiu3a JUis MccieloBaHus (YHKUUN U
MOCTPOEHHUS rpapuKOB, B TOM YUCIIE UCCIIETOBAHUS Ha BBITYKIOCTb;

OIepUPOBATH MOHATHEM NIEPBOOOPA3HON (PYHKIMM U1 peLIeHus 3a/1ay;

OBJIAJIETb OCHOBHBIMHU CBelleHUsIMU 00 unHterpasie Hetorona—JIeiiOHuIla U €ro mpoCTeHINX
IPUMEHEHUAX

ONEPUPOBATH B CTAHJAPTHBIX CUTYALMAX POU3BOIHBIMU BBICIIMX MTOPSAKOB;

YMETh MPUMEHSATh NIPU PELICHUH 33/1a4 CBOICTBA HEMPEPHIBHBIX (DYHKIIHIA;

yYMETh NPUMEHATh NPWIOKEHUE MPOU3BOJHOM M OINPEACIIEHHOIO MHTErpajga K pPELICHUIO
3a/1a4 €CTECTBO3HAHUS;

BJIQJIETh TOHATHSMHU BTOpas NPOU3BOJHAS, BBINYKJIOCTh TIpaduka (QYHKIMH U YMETb
UCCIeIoBaTh (DYHKIMIO HA BBITYKJIOCTb

VMMETH NPEJCTABIEHUE O LIEHTPAJIbHON NIPEIEIbHON TeOpeMe

UMETb MPEJCTABICHHE O BEIOOPOUHOM KO3 PHUIIMEHTE KOPPEISALUU U TUHEHHON perpeccuu;

HMMETH NPEJCTABIECHUE O CTATUCTUYECKUX TMITOTE3aX U IMPOBEPKE CTATUCTUYECKOW TMITOTESHI,
0 CTaTUCTHUKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;



UMETb MPEJCTABICHUE O CBSA3HM AIMIIMPUUECKUX U TEOPETUUECKUX paclpeieeHnuit

UMETh MPEJICTABIICHHE O CTATHCTUYECKUX TUIOTE3aX U MPOBEPKE CTATUCTUICCKON THIIOTE3HI,
O CTaTUCTHKE KPUTEPHUS U €€ YPOBHE 3HAUUMOCTH;

UMETh MPEJICTaBICHHE 00 aKCHOMATHYECKOM METO/IC;

YMETh NPUMEHSTHh JUIsI pEIIeHHs 3aJad CBOMCTBA IUIOCKUX W JBYIPAaHHBIX YTJIOB,
TPEXTPAHHOTO YIJa, TEOPEMbl KOCHHYCOB U CHHYCOB JIJISl TPEXTPAHHOTO YIIa;

BJIAJIETh TOHSATHEM MEPIEHAUKYISIPHOE CEUCHHE MPHU3MBbl U yMETh NPUMEHSTH €ro Mpu
pCILICHUH 33]1aY;

UMETh MPEJCTABICHUE O JBOWCTBEHHOCTH MPABUIILHBIX MHOTOTPAaHHHUKOB;

MMETh TpelICTaBlieHHe 00 akcuomax oObeMa, TMPUMEHATh (HOpMyJbl  00BEMOB
IPSMOYTOJIBHOTO MapajuleenuIeia, MPU3Mbl U IUPAMUIbI, TETPAdApa MPH PEIICHUH 3a/1a4;

MUMETh MPEJICTABIICHUE O JBIKEHHIX B IPOCTPAHCTBE: MapalICIIbHOM ITEPEHOCE, CAMMETPHU
OTHOCHUTEJIBHO TUIOCKOCTH, LEHTPAIbHOM CHMMETPUH, IIOBOPOTE€ OTHOCHTEIBHO MPSIMOIA,
BUHTOBOI CHMMETPHH, YMETh IPUMEHSTh UX NIPU PEIICHUU 3a/1a4;

YMETh MPUMEHSTH (POPMYIIBI 00BEMOB MPH PEIICHUH 3a/1a4;

HAXOJIUTh 00BEM MapaUieNienuIea U TeTPadapa, 3aJaHHbIX KOOPJAWHATAMUA CBOUX BEPIIHH;
- 3a]]aBaTh NPSIMYIO B IPOCTPAHCTBE;

HAXOJIUTh PACCTOSHUE OT TOYKH JIO IIOCKOCTH B CHCTEME KOOPMHAT;

HAXOJUTh PACCTOSIHHE MEXIY CKPEHIMBAIOIMMHUCA NPSIMBIMH, 33/JaHHBIMH B CHUCTEME
KOOPJIMHAT.

2. CTPYKTYPA U COAEP/)KAHUE JUCHUITJINHbBI

2.1 O0beM TUCHUNIMHBI M BUAbI Y4eOHOI padoThl

Buo yueonoit pabomur Obvem uacos
O0bem 00pa3oBaTeTbHOI MPOrPaMMBbI 340
PaGoTa o0yuarommxcsi BO B3aUMO/IeiiCTBMU ¢ MpenoaaBaTesieM 323
B TOM YHCJIE:
JIeKUUH (YPOKH) 189
B (hopMe ITPaKTHYECKOH MOJITOTOBKH (€CIIH MPETyCMOTPEHO) *
NPaKTUYECKUE 3aHITHUS 134
B (hopMe MPAaKTHYECKOU MOJITOTOBKH (€CIIH MPETyCMOTPEHO) *

na60paT0pHLIe 3aHATHA

B (hopMe MPaKTHYECKOU MOJITOTOBKH (€CIIH MPETyCMOTPEHO)

CamocrosiTesibHasi paboTa 00y4aromerocs (Bcero) 9

[Ipomexxyrounas arrectauus B popme nuddepeHunpoBaHHOro 3a4era B 1 cemecrpe

[IpomexyTouHas arrectaius B (hopMe IK3aMeHa BO 2 CeMECTpe 6

[To muctumvHe MPEeTyCMOTPEHO 2 Yaca KOHCYIbTaIHi.




2.2. TemaTn4yeCcKHUii MJIAH U CO/IePKAHME TN CHUILIAHbBI

AKTHUBHbBIE H
HHTEePAKTUBHbIE

H ConepixaHue y4eOHOr0 MaTepHaJia, 1a00paToOpHble M PAKTHYeCKHe PadoThI, Oobem Yposensn
aNMeHOBaHMe Pa3/ieJOB U TeM (dopmbl
CaMoOCTOsATeIbHAsI padoTa 00y4Yarouuxcs 4acoB O0CBOEHHUS
NpoBeeHUs
3aHATHH
1 cemectp
Copep:xaHue y4edOHOTr0 MaTepuaJa. 2 I'pynmoBas 1
O3HaKkOMJICHHE C pOJNBI0O MaTeMaTHKd B HayKe, TEXHHKE, O3KOHOMHKE, JIICKYCCHUSI
Beenenue nH()OPMAIMOHHBIX TEXHOJOTHAX U MIPAKTHYECKOH AEATEIbHOCTH.
O3HakOMJICHHE C LENSIMH M 3aadaMd HM3YYeHHs MaTeMaTHKd TPH OCBOCHUU
cnenuansHoctet CI10
Pasnea 1. Anredpa 70
Copep:xaHue yueOHOI0 MaTepuaJia. 2 I'pynmosas 1
Tema 1.1. MHOXeCTBO  HaTypalbHBIX, LEIBIX M pPAlMOHAIBHBIX 4yucia. IlonsaTue JIUCKYCCHSL
Ienble 1 panoOHAJIBHbBIE YHCIA OECKOHEUHON  JIeCATHYHOH  IMEepUOAMYECKOW  JApoOW.  ANTOpUTM  3aIlHCH
0eCKOHEYHOH MepUOANIEeCKON IECSITUIHON IpoOH B BUJIE OOBIKHOBEHHOI.
Tema 1.2. Copep:xaHue yueOHOTr0 MaTepHaJa. 2 I'pynmosas 1
. MHOXECTBO HppAalMOHANBHBIX W JEHCTBUTENBHBIX uHced. [IpuOmmkeHHbIE JTHCKYCCHS
JleicTBuTEAbHbIC HUCAa BBIYHCIIECHU. MOy Th AEHCTBUTEIHHOTO YHCTIA.
Tema 1.3. Coaep:xkanue yueOHOro MaTepuaJa. 2 I'pynmoBas 1
BoinosiHeHne apuMeTHIECKHX BemmonHenne apuMeTHUecKHX MAEHCTBHMH Haja dYHCIaMH, codeTas YCTHbIE W JIICKYCCHUSI
AeiCTBHIl HA/l YU CIAMHU ITICEMEHHBIE TIPUEMBI.
Tema 1.4. Coaep:xanue yueOHOro MaTepuaJa. 2 I'pynmnosas 1
IIpudan:KkeHHbIe BEIYHCIECHUS. Haxoxnenne npuOIMKEeHHBIX 3HAYEHUH BEJIMYUH W MOTPEIITHOCTEH BBIYMCICHUN JIICKyCCHUS
HorpemHocTs B Ipeodpa3oBaHusiX U (aOcomoTHOW W OTHOCHTENBHOH); CpaBHEHHWE  YHCIOBBIX  BBIPRKEHHH.
BBIYHCJIEHHUSX. CranyapTHas 3alMch Yyncia
Tema 1.5. Conep:xanue yueOHOTo MaTepuasa. 2 I'pynmnoBas 1
Anrebpanyeckas gopma 3arucd KOMIUIEKCHOrO uucia. [IpaBuna ciioxeHus u JIICKYCCHUST
KomniiekcHble yncaa
YMHOXEHHsI KOMIUIEKCHBIX unces. M300pakeHne KOMIIJIEKCHBIX YHCEIL.
Tema 1.6. Copep:xaHue yueOHOIr0 MaTepuaJja. 2 Paz6op 2
Tpuronomerpuveckasi popma 3anucu | TpuroHomerpudeckas popma 3alicH KOMITIEKCHOTO YHCTa. KOHKPETHBIX
KOMILTIEKCHOT0 YHCJIa CUTyalun
Tema 1.7. Copep:xaHue yueOHOIro MaTepuaJja. 2 Paz6op 2
H300pakeHne KOMILUIEKCHOT0 yncia Ha | V300pakeHne KOMIUIEKCHBIX 4YHCed. Bo3BeieHHE KOMIUIEKCHOTO dYHCla B KOHKPETHBIX
KOOpAMHATHOI miaockoctu. @opmyna | crenens. Popmyna Myaspa CUTYyal i
Myaspa.
Tema 1.8. IIpakTHyeckoe 3aHATHE 2 Pa36op 2
IpumeHeHne KOMIIEKCHBIX YKcesl NPU | BoimonHeHne nelcTBUH HaJl KOMIUIEKCHBIMHM YHCJIaMH  alNreOpandeckux | KOHKPETHBIX
penieHnd PU3HYECKHX H TPUTOHOMETPUYECKHX (OpPM 3armucu CUTYyaIui
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IreOMETPUUYCCKHUX 3ada4

10 Tema 1.9. Coaep:xaHue y4e0OHOT0 MaTepuasa. Paz6op
CTreneHs ¢ HATYPAJIBHBIM U IEJbIM [ToBTOpEHME MOHATHS CTETICHH C HaTYypaJbHBIM U LEIbIM 1oKa3areseM. CBoiicTBa KOHKPETHBIX
NoKa3arejeM cTerneHe! ¢ 1esbIM nokasateneM. CTeneHHble 3aBUCUMOCTH M (DYHKIIHH. CUTYaINi
11 Tema 1.10. Copep:xaHue yueOHOTr0 MaTepuaJia. I'pynnosas
Beckoneyno yopIiBaomas [ToBTOpEHNE TOHATHUS T€OMETpUUYECKasl IMPOrPEeccHs, HAXOKAEHHE N —Oro 4ieHa JTUCKYCCHS
reoMeTpuyecKas mporpeccust reOMETPUUECKON IPOrpeccuu
12 Tema 1.11. Copep:xanue y4eOHOTr0 MaTepHaJa. I'pynnosas
ApudmMeTnyecKdii KOpeHb HATYpaJbHON | KOopHM HaTypanbHOMH cTeneHu U3 YKcia U UX CBOMCTBA. JIICKYyCCHUs
cTeneHn
13 Tema 1.12. IIpakTHYeckoe 3aHATHE Pa36op
Beiuncienne KopHel HATYpaIbHOM Beruncnenne kopHeil HaTypalbHOW CTENEHHW M3 YHUCIA C NMPHMMEHEHHEM CBOMICTB KOHKPETHBIX
CTeNneHu CTCIICHEH. CUTYyalul
14 Tema 1.13. Copep:xaHue y4edOHOTro MaTepuaJa. Pa3z6op
CreneHu ¢ paHOHAJIbHBIM U CreneHp ¢ palMOHANBHBIM NOKa3zaTeneM. CBOWCTBA CTENEHEH C palMOHAIBHBIM KOHKPETHBIX
JelfiCTBHTE/ILHBIM MOKa3aTeleM nokazateneM. CTeneHb ¢ AeHCTBUTENbHBIM ITOKa3aTeNIeM. CUTYyaITHi
15 Tema 1.14. [pakTuyeckoe 3aHATHE Paz6op
IIpeodpa3zoBaHue YHCIOBBIX H [TpeoOpa3oBaHne YHCIOBBIX M OyKBEHHBIX BBIPAKCHHH, COIEPXKAIINX CTETICHH, KOHKPETHBIX
O0YKBEHHBIX BbIPaKeHHil, cojep:KaIMX | IPUMEHS cBoicTBa. CpaBHEHNE BBIPAXKCHU CO CTEHICHAMH. CUTYyaITHi
cTeneHn
16 Tema 1.15. Coaep:xanue yueOHOro MaTepuasa. Paz6op
Crenennasi pyHKIMSA, ee CBOICTBa U IMocTpoenue rpadukoB creneHHbIX (yHkumil. BrimomHeHne npeoOpasoBaHuUs KOHKDPETHBIX
rpaguk rpadukoB CUTYaIui
17 Tema 1.16 Copep:xaHue yueOHOIr0 MaTepHuaJia. I'pynnosas
T IMoctpoenne rpadukoB  B3auMHO  oOpaTHBIX  (yHKUMH. BwinonHnenue JIUCKYCCHS
B3aumHo oOpaTHbIe pyHKIUM
npeoOpa3oBaHusi rpauKoB
18 Tema 1.17. Coaep:xanue yueOHOro MaTepuasa. Pazbop
OmnpenesieHne paBHOCHJIBHOCTH OmpeneneHne  paBHOCWIIBHOCTH — BBIPAXEHHH C  pagukainaMu. Pemenne KOHKPETHBIX
BBIPAsKeHHIi C painKaJaMHu. MpPPALMOHAIBHBIX YPaBHEHHH. CUTYyaIni
19 Tema 1.18 Copep:xaHue y4edOHOT0 MaTepHaJa. Pa36op
T Pemenne nppannoHalbHbIX YpaBHEHUH KOHKPETHBIX
HppaunonanbHbie ypaBHeHUs! .
CUTYyaIni
20 Tema 1.19 Copep:xaHue y4edOHOT0 MaTepHaJa. Pa36op
T Pemenne nppannoHaabHBIX HEPABEHCTB. KOHKPETHBIX
HppaunonanbHble HEPaBeHCTBA .
CUTYyaINH
21 Tema 1.20. Copep:xaHue y4edOHOT0 MaTepHaJa. Pa36op
IMoka3aTeabuas GpyHkuus, ee cBoiicrea u| [TocTtpoeHue rpadukoB rokazatenbHbIX (QYyHKIUHA. BbinonHenne npeodpasoBaHus KOHKDPETHBIX
rpauk. rpapuKoB CUTyalul
22 Tema 1.21 IpakTHyeckoe 3aHATHE Paz6op
o .. | Peuienue nokasatenbHbIX ypaBHEHHI. KOHKPETHBIX
Pemenue noka3arejbHbIX ypaBHeHHI .
CHUTyaIuu
23 Tema 1.22. Conep:xkanue yue0HOT0o MaTepuaJa. I'pynmoBas
IMoka3aTesbHbIE HEPABEHCTBA Pemrenne moka3aTeIbHBIX HEPABEHCTB. JIICKYCCHST




24 Tema 1.23. Coaep:xaHue y4e0OHOT0 MaTepuasa. 2 Paz6op
CucreMsbl OKa3aTeJbHBIX YpaBHeHUH | | Pelienne cucreM nokaszaTeNbHBIX ypaBHEHUH U HEPABEHCTB. KOHKPETHBIX
HEPABEHCTB CUTyalun
25 Tema 1.24. IIpakTHyeckoe 3aHATHE 2 Pa36op
Pemienne mpuKJagHBIX 327124 HA Pewrenrie npukiIaqHbIX 3a/1a4 Ha CJIOKHBIE TPOLIEHTHI KOHKPETHBIX
CJI0KHBIE TPOLEHThI CUTYaIni
26 Tema 1.25. Copep:xaHue yueOHOr0 MaTepuaJia. 2 I'pynnosas
Onpenenenue Jorapugpma Onpenenenue gorapupma. OCHOBHOE JOrapu(pMHUIecKoe TOXKIECTBO. JIUCKYCCHSI
27 Tema 1.26 Copep:xaHue yueOHOI0 MaTepuaJia. 2 I'pynnosas
N - CaoticTBa jorapudmoB. BrinomHenue npeodpa3oBaHuii BEIPAXKCHUH, TIPUMEHEHNE JIICKYCCHUS
CaoiicTBa Jlorapn()moB .
(hopMyI1, CBA3aHHBIX CO CBOWCTBAMH JIOTApHU(PMOB.
28 Tema 1.27. Copep:xaHue yuedOHOTr0 MaTepuaJa. 2 Pa3z6op
JecsiTHYHBIE M HATYPAJIbHbIE Hecstrunble U HaTypanbHble Jorapudmel. Popmyna nepexona ot jgorapupma 1o KOHKPETHBIX
Jorapumsl OJTHOMY OCHOBAHHIO K JIOTapu(My 110 APYTOMY OCHOBAHHIO. CUTYyaITHi
29 Tema 1.28. Copep:xaHue y4edOHOT0 MaTepHaJa. 2 Paz6op
Jlorapudmuueckasi pyHkums, ee Ioctpoenue rpauKoB JOTapu(PMIIECKAX GbyHKIHH. Brinonnenue KOHKPETHBIX
cBoiicTBa U rpauk peoOpa3oBaHus rpad)uKoOB CUTYyalHl
30 Tewma 1.29 Conep:xaHue y4eOHOro MaTepuaJa. 2 I'pynmoBast
o OmpenencHue 00MacTH AOIMYCTUMBIX 3HAUCHUH JOTApU(PMHUYECKOTO BBIPAKEHHUS. JIICKYCCHUS
JlorapupmMuyeckue ypaBHeHus N
Pewenne norapupMuyeckux ypaBHEeHHUH
31 Tema 1.30. OcHOBHBIE METONbI pelICHHS Coaep:xanue yueOHOro MaTepuasa. } 2 Paz6op
N Mertopp! penienue JorapupMHUIECKUX ypaBHEHHUH KOHKPETHBIX
JorapupMmu4ecKux ypaBHeHHIi. .
CUTYaIM
32 Coaep:xanue yueOHOTo MaTepuasa. 2 Paz6op
Tema 1.31. PaBHocuibHbIe nepexoanl B | Haxomute pemienust norapu)MHUYECKUX yYpaBHEHHH C TOMOILBIO PaBHOCHIIBHBIX KOHKPETHBIX
peleHun JorapupMuuecKuxX YpaBHeHHil | IEpEX00B WIHM OCYLIECTBIISAS IPOBEPKY KOPHEH CUTyalun
33 Tema 1.32. [pakTuyeckoe 3aHATHE 2 Pa36op
Pemienne ypaBHeHHU# rpadpuuecKkum IMocTpoenne  rpadukoB  TpUroHomerpuueckux  (yHkumii.  Bwimonnenne KOHKPETHBIX
MeTO0M npeoOpa3oBaHusl rpauKoB CUTYyaIni
34 Tema 1.33 Conep:xaHue y4eOHOro MaTepuaJa. 2 Pa36op
o Pemenne norapupMudeckux HEpaBeHCTB. KOHKPETHBIX
JlorapugmMuyeckue HepaBeHCTBA N
CUTYyaIni
35 Tema 1.34 [pakTuyeckoe 3aHATHE 2 Pa36op
Tt IMoaroroBka K KOHTPOIBHOH paboTe KOHKPETHBIX
IToaroroBka Kk KOHTPOJALHOM padoTe. .
CUTYaIH
36 Tema 1.35. IIpakTHyeckoe 3aHATHE 2 Tpenunr
KouTposabHas padora Nel. KonTtponbHast pabota Nel.
Pa3nen 2. OcHOBBI TPUTOHOMETPHH 40
37 Tema 2.1 Coaep:xanue yue0OHOT0 MaTepuaJa. 2 I'pynmoBas
o W3ydenne paanaHHOTO METOAA W3MEPEHHS YIJIOB BPALICHHA W HX CBS3H C JIICKYCCHUST

Paguannas mepa yria. [loBopot Touku
BOKPYT HA4aJia KOOPAUHAT

rpagycHoii Mepoii. Mi300pakeHre yIiioB BpalleHUs Ha OKPY>KHOCTH, COOTHECEHUE
BEJIMYMHBI YIJIa C €r0 PACHOJIOKEHUEM.




38 Tema 2.2 Copep:xaHue yueOHOTro MaTepuaJja. I'pymmoBas
" dopmynupoBaHuE ONpeNeNICHUH TPUTOHOMETPHYECKUX HKIUH I yIJIOB JIICKYyCCHUS
Onpenenenue cHHYCa, KOCHHYCA U PMYIHP p P p by Y Y
TARreHCA VIdIa IIOBOPOTa M OCTPHIX YIJIOB NIPSIMOYTOJILHOTO TPEYrOJIbHHKA M OOBSCHEHHE HX
y B3aUMOCBSI3H. 3HAKH CHHYCa, KOCHHYCa U TaHI'€HCa
39 Tema 2.3. Copep:xaHue yueOHOr0 MaTepuaJia. I'pynmnosas
3aBHCHUMOCTH MEKIY CHHYCOM, 3aBUCHMOCTh MEXAY CHHYCOM M KOCHHYcoM. OCHOBHOE TPUTOHOMETPHYECKOE JIICKYCCHUS
KOCHHYCOM U TAHT€HCOM O/IHOT0 M TOr0 | TOXXKAECTBO. 3aBUCHMOCTb MEXIY TaHI€HCOM M KOTAHI'€HCOM. 3aBUCHMOCTb
JKe yriia MEXAY TAHTCHCOM M KOCHHYCOM.
40 Tema 2.4 IIpakTH4eckoe 3aHATHE. Pa36op
. [IpuMeHeHHE OCHOBHBIX TPUTOHOMETPHUECKUX TOXIACCTB ISl BBIYHCICHHS KOHKPETHBIX
IIpumeHeHHEe OCHOBHBIX o o N o
3HAYCHUH TPUTOHOMETPHUSCKNX (QYHKIWHA 1Mo ogHOW m3 HUX. CHHYC, KOCHHYC H CUTYaITHi
TPUTOHOMETPUYECKHX TOKIECTB
TAHTEHC YTJIOB O 1 -0
41 Tema 2.5 Copep:xaHue y4edOHOTro MaTepuaJa. Paz6op
’ Wzydenne Qopmyn ciioskeHUS IS CHHYca, KOCHHYCa M TaHTCHCA Pa3IHIHBIX KOHKPETHBIX
DopMyJIbI CJI0KEHUS o
YTTIOB. CUTYyaITHi
42 Tema 2.6. Copep:xaHue y4edOHOT0 MaTepHaJa. Paz6op
CuHyC, KOCHHYC M TAHTeHC ABOiiHOro | V3ydenwe ¢opMyn ABOMHOrO yria AN CHHyCa, KOCHHyca M TaHI€HCa M HX KOHKPETHBIX
yrjia MPUMEHEHUE MIPU PELICHUM 3a7a4 cUTyalui
43 Tema 2.7. IIpakTHyeckoe 3aHsATHE Paz6op
IIpumenenne popmyJ1 1BOHHOTO H W3yyenne ¢GopMyn MOJOBHHHOTO yriia JUisi CUHYCa, KOCHHYCa M TaHTE€HCa M HX KOHKPETHBIX
M0JIOBUHHOTO YIJIOB. NIPUMEHEHHUE MPH PEIIeHUH 3a1a4 CUTYaIM
44 Tema 2.8 Copep:xaHue yueOHOI0 MaTepuaJa. Pa36op
o O3HaKOMJIEHHE CO CBOMCTBaAMH CUMMCTPHUU TOYCK Ha e}lHHH‘IHOﬁ OKPYXXHOCTHU U KOHKPETHBIX
DopMyabl NpUBeIEHUST .
NPUMEHEHHE UX ISl BbIBOIA (hOPMYJI IPUBEICHHS CHUTyal U
45 Tema 2.9 Coaep:xanue yueOHOro MaTepuasa. Paz6op
ot @DopMynBl CyMMBI W Pa3HOCTH CHHYCOB W KOCHHYCOB W WX NIPUMCHEHHE MpH KOHKPETHBIX
CyMMa 1 pa3HOCTh CHHYCOB U KOCHHYCOB N .
YOPOIICHHH TPUTOHOMETPHUIECKHX BEIPAKSHUH CUTYyaITHi
46 Tema 2.10. OcHoBHBIC Copep:xaHue y4edOHOT0 MaTepHaJa. Pa36op
TpuroHomerpuveckue GopmMyibl. O3HaKOMJICHHE C OCHOBHBIMU TPUTOHOMETPHUIECKUMHU (POPMYITaMHu KOHKPETHBIX
CUTYyalul
47 Tema 2.11. [pakTuyeckoe 3aHATHE Pa36op
Ipumenenne 0CHOBHBIX [TpeoOpa3oBaHne TPUTOHOMETPUYECKUX BBIPRKEHHH € NPHUMEHEHHEM OCHOBHBIX KOHKPETHBIX
TPUTOHOMETPUUECKUX (PopMYJT IJIst TPUTOHOMETPUUECKHUX (HOPMYII. CUTYaIUi
npeodpa3oBaHus
TPUTOHOMETPHYECKHX BbIpasKeHHii
48 Tema 2.12. Copep:xaHue yueOHOIro MaTepuaJa. I'pynmoBas
Apkxkocunyc. Pemmenue ypaBuenns cos(x)| OnpeneneHue apkkocuHyca U ero cBoiictBa. Dopmyna g pelieHus ypaBHEHUH JIUCKYCCUS
=a cos(x)=a
49 Tewma 2.13 Coaep:xanue yue0OHOT0 MaTepuaJa. I'pynmoBas
o Lo OrmpesienieHne apKCHHYca W ero cBoiictBa. DopMyna s pElIeHHs] YpaBHCHHI HCKYCCHSI
Apkcunyc. Pemienne ypaBHeHuii sin(x)=a| . ezt P Y pMy p P pHciy
sin(x)=a
50 Tema 2.14. Coaep:xanue y4e0OHOT0 MaTepuasa. I'pynmoBas
ApkTaHrenc u apkkoranrenc. Pemenune | OnpeneneHne apKkTaHreHca M apKKOTaHreHca M uX cBoiictBa. Popmyna s JTUCKYCCUS
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ypaBHeHHii tg(x)=a u ctg(x)=a

pellIeHusl ypaBHEHU! tg(x)=a u ctg(x)=a.

51 Tema 2.15. Coaep:xaHue y4e0OHOT0 MaTepuasa. 2 Paz6op
Pemenue TpUroHOMETPHYECKHUX Pewenre mpocTeHIINX TPUTOHOMETPHYECKUX YPaBHEHUH C NPUMEHEHHEM BCEX KOHKPETHBIX
ypaBHeHHit N3y4YECHHBIX (OPMYIL. CUTYaINi
52 Tema 2.16. Copep:xaHue yueOHOTr0 MaTepuaJia. 2 I'pynnosas
OaHOpoAHBbIE TPUTOHOMETPHYECKHE OnHOpO/HBIE TPUTOHOMETPUYECKUE YpPAaBHEHMsSI NEPBOW M BTOPOH CTENEHH U JTUCKYCCHS
YPaBHeHHSs ITOPUTM HX PEUICHUSL.
53 Tema 2.17. Copep:xaHue yueOHOr0 MaTepuaJia. 2 Pa36op
Pemenue TpUroHOMeTPHYECKHUX [Tpumeps! penieHus MPOCTEHIMX TPUTOHOMETPUYECKIX HEPABEHCTB C MOMOIIBIO KOHKPETHBIX
HEPaBEHCTB €IMHUYHON OKPY)KHOCTH CUTYaINid
54 Tema 2.18. IIpakTHyeckoe 3aHATHE 2 Tpenunr
KontpoabHnas padora Ne2. KonrponpHas padbora Ne2.
55 Tema 2.19. [pakTuyeckoe 3aHATHE 2 Pa3z6op
MoaroroBka k nuddepenuupoBannomy | Iloaroroska k quppepeHINPOBAHHOMY 3aUETy KOHKPETHBIX
3avery. CUTYyalHl
56 Aud depenunpoBaHHblii 3aueT Judpepennmpopannsiii 3aueT. [logBeaeHne NTOros 3a ceMecTp 2 Tpenunr
2 cemecTp
Pa3nen 3. ®yHkuuu, UX cBoiicTBa U rpaduku 20
57 Copep:xaHue y4edOHOT0 MaTepHaJa. 2 I'pynmosas
O3HaKOMJICHHE C IIOHATHEM IIEPEMCHHOH, NpHMEpaMy 3aBHCHMOCTEH MEXmy JIICKYCCHUSI
Tema 3.1. IIEPEMEHHBIMU.
OnpeneneHue YuCJI0BOH PyHKIMHT 1 O3HakOMJIEHHE C TIOHATHEM TpaduKa, ONpeAeieHUe NPUHAIJICIKHOCTH TOYKU
croco0bl ee 3a1aHus rpaduky ¢ynkiun. Onpenencaue 1o GhopMmysie MPOCTSHIICH 3aBUCUMOCTH, BUIA
ee rpaduka. Boipaxkenue mo Gpopmyiie OHOI MepeMeHHOMN uepe3 qpyrue.
O3HaKOMIICHHE C onpeiesicHreM GYHKITUH, HOPMYIHUPOBAHHUE €TO.
58 Coaep:xanue yueOHOT0o MaTepuasa. 2 I'pynmnoBas
Tema 3.2 OrmpeneneHre BO3pacTarolied M yOBIBAIONICH, OTpaHMYEHHOW CBEpXy (CHHU3Y) JIUCKYCCHSI
CpoiicTBa QpyHKIMii ¢bynkiun. HawmMenbliee u HauOonbliee 3HauyeHHs GYHKUIUH. YeTHOCTh U
HEYETHOCTh (PYHKIMH. AJITOPUTM HccieoBaHHus (YHKIMH Ha YETHOCTD.
59 Coaep:xkanue yueOHOro MaTepuaJa. 2 I'pynmnosas
Tema 3.3. Wzyuenne nomamua obpammoii @Qynkyuu, OUPENCICHHE BHIAA U HOCMPOCHUE JIICKyCCHUS
N3yuyenue noHsTusi 06parHoii QyHKuuu | epaguxa oopammnou Gynxyuu, Haxodxcoenue ee obaracmu
onpedenenus u 0061acmu 3HAYeHU.
60 [pakTuyeckoe 3aHATHE. 2 I'pynmnosas
OsHakoMJIeHHE C TpuMepamMHu (YHKIMOHAJIBHBIX 3aBUCHMOCTEH B peajbHBIX JIICKyCCHUS
Tema 3.4. MpoLECCaX U3 CMEKHBIX TUCLHHUIIINH.
DyHKIUOHATbHBIE 32aBUCHMOCTH B O3HakOMJICHHE C JIOKa3aTeNbHBIMH PAcCYXICHHSIMHU HEKOTOPBIX CBOMCTB
peajIbHbIX poueccax JUHEHHOW W KBAAPAaTWYHON (YHKIWH, NMpPOBENEHHE HCCIECIOBAHUS JHMHEHHOH,
KYCOYHO-THHEWHOW, IPOOHO-TMHEHHOW M KBAaIPAaTUYHON (DYHKIMHA, ITOCTPOEHUE
ux rpadukos. [ToctpoeHue u yrenne rpadGukoB GyHKIHHN.
61 Tema 3.5 IpakTHyeckoe 3aHATHE 2 Paz6op
o Cxema muccaenoBanust GyHKIINH. KOHKPETHBIX
HUccaenoBanmne pyHxkuumn N N
CocraBneHne BHAOB (QYHKIMH IO JITaHHOMY YCJOBHMIO, pELICHHE 33ja4 Ha CUTYyaIui
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IKCTPEMYM.
BrinosHenne npeobpasoBanuii rpaguka GyHKIUN

62 Tema 3.6. Conep:xaHue y4eOHOT0 MaTepHaia. 2 Pa36op
Ipeodpa3zoBanus pyHKuMii 1 geiicTBUS | YMEHbIICHUE 00JIACTH onpenesieHuss QyHKIMU. ApupMeTHUeCKre ONepaluy HaJ KOHKPETHBIX
HAJl HUMH ¢ynkimsamu. [locTpoenune caoxHON QyHKIMH. CUTYaINi
63 Copep:xaHue yueOHOTr0 MaTepuaJia. 2 Pa36op
Brruncienue 3HaueHni QyHKIUHI IO 3HAYSHUIO apryMEHTa. KOHKPETHBIX
Tema 3.7. OmnpeneneHune MoJI0KEHHUsI TOUKU Ha TpaduKe Mo ee KOOpAHHATaM U Ha00O0POT. CUTYyaIui
CreneHnnsble, oKa3aTeJbHbIE U Hcnonp3oBaHue CBOWCTB (YHKIMH Ui CpaBHEHWS 3HAUCHHWH CTeleHed u
Jorapupmuuyeckre QyHKUUA norapu(mMoB.
ITocTpoenne rpaduKOB CTEHNEHHBIX, [OKA3aTEIbHBIX M JIOTApU(PMUYECKUX
(GyHKIHH.
64 Tema 3.8. Copep:xaHue y4edOHOTro MaTepuaJa. 2 I'pynmoBas
I'paduxu u cBoiicTBa ITocTpoenne u uccnenoBanne rpadukoB QyHKIUH y=sinX, y=CcOsX JTUCKYCCHS
TPUroHOMeTpUYecKuX QyHKIUIl y=sinx,
y=cosXx
65 Tema 3.9. Coaep:xkanue yueOHOro MaTepuaJa. 2 I'pynmosas
I'padpuky u cBoiicTBa [MocTpoenue u uccnenoBanue rpadukoB QyHKIUHA y=tgX, y=ctgx JIICKYCCHUS
TPUTOHOMETPHYECKUX PyHKIUH y=tgX,
y=ctgx
66 Tema 3.10. IIpakTHyeckoe 3aHATHE 2 Tpenunr
KonTposabHas pagora Ne3 Konrtposbhas paborta Ne3.
Pa3nea 4. KomOunaropuka 14
67 Tema 4.1. Coneprxanue y4eOHOrO MaTepHaa. 2 I'pynnosas
H3y4yenne npaBujia KOMOMHATOPUKH. W3yuenne mpaBuina KOMOMHATOPHUKHM W TNPHUMEHEHHE IpU  peIIeHHU JIUCKYCCHSL
ITpaBuiio npou3sBeaeHUs KOMOMHATOPHBIX 3a1a4.
68 Tema 4.2. [pakTuyeckoe 3aHATHE 2 I'pynmnosas
Pa3memenus, coueTanus, O3HaKOMJICHHE C TIOHATHSMH KOMOWHATOPHKH: DPa3MEIICHUSIMH, COUCTAHHSIMHU, JHCKYCCHS
NepPecTAaHOBKH nepecTaHOBKaMH M ()OPMYJIaMH JIUIsI UX BBIYHCIICHHS.
69 Tema 4.3 [pakTuyeckoe 3aHATHE 2 Pa36op
- OObsicHeHHe W TpuUMeHeHHe (opMys JUIs  BBIYMCICHHS  pa3MEIICHHH, KOHKPETHBIX
Pemenue npakTu4ecKkux 3agaq ¢ . .
NIepECTaHOBOK M COYETaHMH IPH PEIICHNUH 3a1ad. CUTYaIuH
HCIO0JIb30BAHHEM MPABHJ MePecTAHOBKH .
1 pa3velIeHus! KOMOHHATOPHKH Pemenne mpakTHYECKMX 3a7a4  C  HCIOJBb30BAaHWEM IOHATHH ¥ TpPaBHI
KOMOWHATOPHUKH
70 Tema 4.4. IMpakTHyeckoe 3aHsTHE 2 Pazbop
Pemenue npakTu4ecKux 3ajaay ¢ Pelrenne nmpakTHueCKHX 3a7a4y ¢ IPUMEHEHUEM TIPaBHJI Pa3MEIIeHHsI K COYETaHUS KOHKPETHBIX
NpUMeHEeHUEM NPaBUJI pa3MelleHus 1 CUTYaIHi
coUYeTaHus
71 Tema 4.5 Copep:xaHue yueOHOTro MaTepuaJja. 2 I'pynmoBas
- Oznakomienne ¢ bnHomom Hrrotona u TpeyronsHnkoM [lackamns. Pemenue 3amau JIACKYCCHS
bunom Herotona
Ha pa3joxeHne OMHOMA.
72 Tema 4.6. IpakTHyeckoe 3aHATHE 2 Paz6op
Pemenue 3a1a4 KOMOMHATOPHKH, [ToBTOpEHNE NPOHAEHHOr0 MaTepuala 3a CeMecTp KOHKPETHBIX
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npuMeHsiss ouHoM HbloToHa u CUTYyaLun
TpeyroabHuk Iackass.
73 Tema 4.7 IIpakTHyeckoe 3aHATHE 2 Tpenunr
KontpoabsHnas padora Ne 4 KonrponbHas pabora Ne4.
Pazgen 5. DineMeHTBI TeOpUH BEPOATHOCTEl M CTATHCTHKH 16/1
74 Copep:xaHue yueOHOTr0 MaTepuaJia. 2 I'pynnosas
Tema 5.1. OmpeneneHue Ciy4aiiHOTO, JOCTOBEPHOTO U HEBO3MOXKHOTO coObiTHil. CymMa, JIICKYyCCHUS
CoObIiTHsI. BeposITHOCTH COOBITHS. mpousBe/icHue coObiTuii. PaBHOE W mpoTHBOMONOKHOE coObiTHe. Kiaccumyeckoe
orpeJieJIeHUe BEPOSTHOCTH.
75 Tema 5.2 Copep:xaHue yueOHOI0 MaTepuaJia. 2 I'pynnosas
- . W3ydyeHne TeopeMbl O BEPOSITHOCTH CYMMBI HECOBMECTHBIX COOBITMH U ee JIICKYCCHUS
Cnoxenue BeposiTHOCTel . .
cnencTBUi. BeuucieHne BEpOsITHOCTH HECKOJIBKUX COOBITHH.
76 HesaBuenMbIe COBLITHSL. Y MHOKEHHE Conep:xaHue y4eOHOr0 MaTepuaa. 5 2 Pa3z6op
BeposTHOCTEiL, W3yyeHne TeopeMbl O BEPOSITHOCTH YMHOXKCHHS HE3aBHCHMBIX COOBITHI. KOHKPETHEIX
Bprrunicienne BepoITHOCTH HECKOIBKHUX COOBITHH CUTyaIui
77 Tema 5.3. IIpakTnyeckoe 3aHsATHE 2 Paz6op
Pemrenue 3aa4 ¢ npuMeHeHHEM Pemenve 3aa4 Ha BEIYMCICHNAE BEPOSITHOCTEH COOBITHH KOHKPETHBIX
CBOICTB BEPOATHOCTE CUTyalui
78 Tema 5.4 Coaep:xanue yueOHOro MaTepuaJa. 2 I'pynmosas
. - O3HaKOMJICHHE C TTOHATHEM CITy4aiiHOH BeJNYMHBL. JIMCKpEeTHBIE I HENPEPHIBHBIE JIICKYCCHUS
CayuaiiHble BeJTUYUHBI N
CJIYYanHbIC BCJIMYNHBI. FI/ICTOFpaMMa U IIOJIMI'OH 4aCTOT.
79 Tema 5.5 Copep:xaHue yueOHOI0 MaTepuaJia. 2 I'pynmosas
- L O3HaKOMJICHHE C NPEICTABICHUEM YHCIIOBBIX JAHHBIX U UX XapaKTepHUCTUKAMU: JACKYCCH
LlenTpanbHble TEHASHIMH CJOyqYaiHOM
BeYHHD reHepalibHasi COBOKYIHOCTh, BBIOOpKa, CpelnHee apu@MeTHYeckoe, Moja,
MenuaHa. [ToHsiTHe 0 3ajauax MaTeMaTHYeCKOH CTATHCTHKH.
80 Tema 5.6 IIpakTHyeckoe 3aHATHE 2 Pa36op
R Mepsl pa3bpoca ciaydailHOH BEJIMYMHBI: pa3Max, OTKJIOHEHHWE OT CpPEIHEro, KOHKPETHBIX
Mepsbl pa3dpoca ciiy4aiiHO# BeJTHUUHBI o
JMCIEpCHsl, CPeAHEe KBAJPaTHIHOE OTKJIOHEHHE. CUTYyaIni
81 [pakTuyeckoe 3aHATHE 2 Pa36op
Tema 5.7. Pemenne npakTr4eckux 3a1a4 Ha 0OpabOTKy YHMCIOBBIX JaHHBIX, BEIYHCICHHE UX KOHKPETHBIX
Pemienne npakTuyeckux 3ajgay Ha XapaKTEPUCTHK. CUTYyalul
00paldoTKy YHCJIOBBIX JaHHBIX CamocrosiTesibHAast padoTa 00y4arOUIUXCs 1
Pemenue 3amau. [logroroBka Kk KOHTPOJIBHOH paboTe
82 Tema 5.8. [pakTuyeckoe 3aHATHE 2 TpeHunr
KonTpoJsbHas padora NeS. KonrposnbHas pabora Ne5.
Pa3zgen 6. Hauajia MaTeMaTH4eCKOro aHaJIu3a 62/2
83 Tema 6.1. Copep:xaHue y4edOHOT0 MaTepHaJa. 2 I'pynmnosas
O3HaxoMJIeHHe ¢ TOHATHEM YuC/IoBOii | O3HAKOMJICHWE C TOHSATHEM YHCIOBOW IIOCIENOBATEIBHOCTH, CIOCO0aMHu ee JIICKYCCHUS
Nnocj1e10BaTeIbHOCTH 3aJ[aHusl, BBIYMCICHUSIMH €€ YJICHOB.
84 Tema 6.2. Copep:xaHue yueOHOTro MaTepuaJa. 2 I'pynmoBas
IIpenen nocjieA0BaTEIbHOCTH O3HaKOMJICHHE C TIOHATHEM IIpeJielia MOCIIe0BaTeIbHOCTH. JIICKYCCHUSI
85 Tema 6.3. Copep:xaHue yueOHOIro MaTepuaJja. 2 Paz6op
Bbrunciienue cyMMbl 0€CKOHEYHOT0 O3HaKOMJICHHE C BBIYHCICHHEM CYMMbI OECKOHEYHOr0 YHMCIOBOIO psijia Ha KOHKPETHBIX
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4HCJIOBOTO PAAa IpUMepe BBIYUCICHHS CYMMBlI OECKOHEYHO YOBIBAIOMIEH TI'e€OMETPHUIECKOH cUTyanuu
IIPOTrPECCUU.

86 Tema 6.4. IIpakTH4yeckoe 3aHsITHE Pa36op
Apupmernyeckas u reomerpudeckas | Haxoxkaenme n —oro wienHa apudMeTHYeCcKOH ¢ TreoMeTPHYECKOM KOHKPETHBIX

nporpeccust. MPOrpeccHii, CYMMBI IEPBBIX N YWIEHOB. CUTYaINi

87 Tema 6.5. IIpakTHyeckoe 3aHATHE Pa36op

CymMMa 0ecKOHe4YHO YObIBaroIei Pemenve 3agad Ha npHMeHEHHE (QOPMYJBI CyMMBI OECKOHEYHO YOBIBarouien KOHKPETHBIX
reoMeTpHYECKoii MPorpeccuu reOMETPUYECKOH MTPOrpeccuu CUTYaINi

88 Tema 6.6. IIpakTHyeckoe 3aHATHE I'pynmnosas

JIuHeiiHbIA U IKCIOHEHINAIbHBIN pocT. | JIMHEHHBIN ¥ 3KCIIOHEHIIMANIBHBINA pocT. Hucio e. JIUCKYCCHSL
Ymucio e.
89 Tema 6.7. [pakTuyeckoe 3aHATHE Pa3z6op
Hcnosb30Banne mporpeccuu 1Jsi Hcnonp3oBaHWe TPOTpECCHM ISl PEHICHHs] pPEalbHBIX 334a4  HPUKIAJHOTO KOHKPETHBIX
pellleHHs peajbHBIX 3a1a4 XapakTepa CUTYaIuH
NMPHUKJIATHOTO XapaKTepa.
90 Conep:xaHue y4eGHOro MaTepHuaa. I'pynmoBast
Tema 6.8. O3HAaKOMJICHHE C TIOHATHEM IIPON3BOJHOM. TUCKYCCUS
ITonsTHE IPON3BOAHON, ee Wzyuenne n GpopmMynupoBaHne €€ MEXaHHIECKOTO CMBICIIA.
MeXaHNYeCKHil CMBICII W3ydyeHne anropuTMa BBIYMCICHHMS NPOU3BOJHON Ha INpHMepe BBIYUCICHUS
MTHOBEHHOM CKOPOCTH.
91 Tema 6.9 Copep:xaHue yueOHOI0 MaTepHaJia. I'pynmosas
Ut BbeiBox  opMysbl  ansl  BBIYMCIEHHS TPOU3BOJHOM CTENEHHOH (YHKIHH. JIUCKYCCHS
IIpou3BoaHas CTENEHHON QYHKIUHA . N
BerunciieHue mpou3BOIHON CTEIICHHON (DyHKITHH.
92 Tema 6.10. Conep:xanue yueOHOTo MaTepuasa. Paz6op
Tpaerna maddepennuposanns IIpousBonHas oT C\}'IMMLI, NPOM3BEACHUS M 4YacTHOTO JBYX (DYHKIHH. KOHerTHI:IX
[TpousBosHast cI0KHOHM QyHKINH CUTyaInH
93 Tewma 6.11 Conep:xaHue y4eOHOro MaTepuasa. I'pynmoBast
o . | YcBoenue npasun muddepenmpoBanns, TaONINIBI MPOU3BOAHBIX HJIEMEHTAPHBIX JIICKyCCHUS
IIpousBoanbIe 3j1eMEHTAPHBIX (QyHKIMIT o
(GyHKIHH.

94 Tema 6.12. [pakTuyeckoe 3aHATHE Pa36op
Ipumenenne TadAUUbI NIPOU3BOAHBIX | [IpuMeHeHHe TaONMMIBI NPOM3BOMHBIX JJIEMEHTAPHBIX (YHKIMH M IIpaBMII KOHKPETHBIX

3JIeMEHTAPHBIX PYHKIMH i epeHnIpoBanust Uil HAXOXKACHHUS TPOU3BOIHBIX (DYHKIHH. CUTYyaITHiA

95 Coaep:xkanue yueOHOro MaTepuaJa. I'pynmnosas

Tema 6.13. O3HakOMJICHWE C MOHSATHEM YIJIOBOro Kod(duimenta mnpsMoi. Baenenne JIICKyCCHUS
. . | moHATMs KacaTeJdbHOW K rpaguky QyHkumu. [‘eoMeTpuuecKMi  CMBICH
I'eomeTpuueckuii CMbICJ POU3BOIHOI . .
npou3BoHOK. DopMysa Uil COCTaBICHHs YPaBHEHMsSI KacaTelbHOH K rpaduky
(GYHKIMH B TOUKE X.

96 Tema 6.14. IpakTHyeckoe 3aHATHE I'pynmoBas
CBsi3b NPOU3BOHOI U IPOMEKYTKOB [MpuMeHeHne TNPOU3BOIAHOW K HAXOXKICHUIO IIPOMEKYTKOB BO3pacTaHHs U JIUCKYCCHUST
BO3pacTaHus U yObIBaHUSA (PYHKIMH yobBarus ¢yHkunii. Teopema Jlarpamka.

97 Tema 6.15 Coaep:xanue yueOHOT0 MaTepuasa. Pazbop

o HeoOxonnmoe ycnmoBme CymecTBOBaHHS OKcTpeMyma — Teopema Depma. KOHKPETHBIX
IIpousBoanasi 1 3KCTPpeMyMBbI (PyHKIINH N
JlocTaTo4HOE YCIIOBHE CYIIECTBOBAHHUS SKCTPEMYMA. CUTYyaIni
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98 Tema 6.16 IIpakTHYeckoe 3aHSITHE Pa3z6op
o . | IIpoBenenre ¢ MOMOLIbIO NPOM3BOIHOM HCCIENOBaHMS (QYHKIMH, 3aJaHHOM KOHKPETHBIX
IIpoBenenne ¢ NOMOIBLIO NPOU3BOIHOM . .
(dhopmynoit. CUTYyaIHi
HccaeaoBanust QyHKINA . N
YcraHoBIIEHHE CBSI3M CBOMCTB (PYHKIIMH U MPOM3BOJIHON O MX rpadukam.
99 Tema 6.17. IIpakTHYeckoe 3aHATHE Pa36op
Hau6onbuiee u HaMMeHbInee 3HaYenne | Haubonplnee u HauMeHblIee 3HaUeHHUs (QYHKIMN Ha 3aJaHHOM OTpE3Ke. KOHKPETHBIX
byHknmu AJITOPUTM HaX0XKJCHUsI HAaMOOJIBIIEr0 M HANMEHBILETO 3HAUCHUH CUTYaINi
100 Tema 6.18 IIpakTHyeckoe 3aHATHE Pa36op
U . HaxoxzaeHue BTOpoil NpOU3BOAHOM. KOHKPETHBIX
Bropas npoussoaHas GyHKIMM o
CUTyaIui
101 Tema 6.19 IIpakTHYeckoe 3aHATHE Pa3z6op
e [TonsATHE MPOU3BOJHON BTOPOTO IOPSIKA. KOHKPETHBIX
Beinykijocts rpaguka QyHKIHH, TOYKH o
BeimykinocTs QyHKITHH. CUTYaIuH
neperuda
Touku meperuda.
102 Tema 6.20. [pakTuyeckoe 3aHATHE Pa3z6op
I[Ipumenenne Mpou3BOIHOMN K [TpumeneHne MPOM3BOAHON K IIOCTPOCHUIO rpauKoB PyHKIMI KOHKPETHBIX
MOCTPOEHNI0 rpaukoB QyHKUM CUTYyalul
103 Tema 6.21. [pakTuyeckoe 3aHATHE Paz6op
Hcnonb30BaHne reoMeTpuieckoro u Hcnonb3oBaHHe TeOMETPUYECKOr0 M (PU3NYECKOro CMbICTa IMPOM3BOAHON IS KOHKPETHBIX
(pu3nyecKoro cMpica MPOU3BOAHOM UIsl | pELICHUS 3a1a4 CUTYaIMi
pelenus 3aaay
104 Tema 6.22. IIpakTHYeckoe 3aHATHE Tpenunr
KonTpoJsbHas padora Ne6 Kontposbhas pabota Ne6
105 Tema 6.23 Copep:xaHue yueOHOI0 MaTepuaJia. I'pynmosas
o [Monsitue mnepBooOpasHoi. CBsS3b MEXAy NpPOU3BOMHONM (yHKUMH U ee JACKYCCH
ITonsiTne nepBooOpa3Hoii pyHKIMHN o
TIEPBOOOPA3HOM.
106 Tema 6.24 [pakTuyeckoe 3aHATHE I'pynmnosas
- Omeparnyist MHTETpUPOBAHUSL. JIICKyCCHUS
IIpaBuiia HaXO0KAEeHHA EPBOOOPA3HBIX o
Tabnma nepBooOpa3HBIX AIMEMEHTAPHBIX () YHKIHN
107 Tema 6.25. [pakTuyeckoe 3aHATHE Pa36op
Pemenne 3aga4 Ha CBSI3b Pemenve 3a1a4y Ha cBSA3b IEPBOOOPA3HOI U €€ TIPOU3BOIHOM. KOHKPETHBIX
NepBO0OPA3HOI M ee NPOU3BOIHOIM CUTyalui
108 Tema 6.25 Copep:xaHue y4edOHOT0 MaTepHaJa. Pa36op
T OmpeneneHne KpUBOJIMHEHHOH Tpamnenuy. KOHKPETHBIX
ILiiomans KPUBOJIMHEHHOH Tpaneuuu u o
Omnpenenenne nHTErpaa. CUTyanun
HHTerpaj o
®opmyna Helotona-Jleitbauma
109 Tema 6.27 Conep:xanue yueOHOTo MaTepuasa. Pazbop
e [MpaBuna HaxOXJICHUS MHTErpaa KOHKPETHBIX
Bbrunciienne HHTErpajioB o
CHUTyaIuun
110 Tema 6.28. IMpakTHyeckoe 3aHsATHE Pazbop
Ipumenenue nHTErpasia st Peurenue 3aay Ha IpUMEHEHUE UHTETpala Jijisl BBIYUCIICHHS TUIONIaIeH. KOHKPETHBIX
BbIYHMCJICHUS IJI0LIAAel cuTyanuin
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111 Tema 6.29. IMpakTHyeckoe 3aHATHE 2 Paz6op
IIpuMeHeHHe HHTerpaJa Ajas [Tpumenenne nHTErpana i BIYUCICHUS (PU3NYECKUX BEITHYHH. KOHKPETHBIX
BBIYHCIeHUs] (U3NIECKNX BeJTHUMH CUTYyalui
112 IIpakTHyeckoe 3aHATHE 2 Pa36op
Tema 6.30. IMonroToBka K KOHTPOJIBHOM paboTe KOHKPETHBIX
IIpnMeHeHHe POU3BOIHON U HHTErpaJa CUTyarui
K pelIeHUIO IPAKTHYECKHX 3a1a4. CamocrosiTe1bHast padoTa 00y4Yaronuxcst 2
Pemenue 3amau. [TogroroBka Kk KOHTPOJILHOU paboTe
113 Tema 6.31. IIpakTH4eckoe 3aHATHE 2 Tpenunr
KontpoabsHas pa6ora Ne7 Konrponbnas pabora Ne7
Pa3gen 7. YpaBHeHHsI H HEPaBEHCTBA 28/2
114 Tema 7.1. Copep:xaHue yueOHOTr0 MaTepuaJia. 2 I'pynnosas
O3HaKOMJIEHHE C HPOCTEHIUMHI O3HaKkOMJICHHE C TIPOCTEHIINMM CBEICHUSMH O KOPHIX ainreOpandecKux JIICKYCCHUSI
CBeICHUSIMH 0 KOPHSX ajrefpanyeckux | yPaBHEHHMH, IOHATUAMM MCCIIEA0OBAHMUS YPABHEHUA U CUCTEM yPaBHEHU.
ypaBHeHMit
115 Tema 7.2 Copep:xaHue yueOHOTr0 MaTepuaJia. 2 I'pynnosas
- PaBHocunbHble  ypaBHeHMA. TeopeMbl O  pPaBHOCWIBHOCTH  ypaBHEHUM. JACKYCCHs
H3y4eHne Teopun paBHOCHJIBLHOCTH
. IIpeobpa3oBaHue JaHHOTO YpaBHEHHWs B ypaBHEHHe-clenoBaHue. lIposepka
YPaBHeHMii M ee IPUMeHEeHHsI o .
kopHe#. [Torepst KopHEi.
116 Tema 7.3 Copep:xaHue y4edOHOT0 MaTepHaJa. 2 Paz6op
- . Merton 3aMeHBl nepeMeHHOM. VIcKioueHrne BO3MOKHOM MOTEPU KOPHEH. KOHKPETHBIX
OO0mue MeToAbI pelliecHUsl ypaBHEHHU I o
CUTyaIni
117 [pakTuyeckoe 3aHATHE 2 Paz6op
Tema 7.4. CyTtp MeTOma paslIoXKEHWS Ha MHOXHTENH. PelleHHe pannoHalbHBIX, KOHKPETHBIX
Mertoa pa3ioKeHHs HA MHOKUTeEJIH HPPALMOHATBHBIX, OKa3aTelbHBIX, JOTAPU(YMUUECKHX U TPUTOHOMETPHUUCCKHUX CUTYyAaITHi
YpaBHEHHH JaHHBIM METOJI0M
118 Tema 7.5 IIpakTH4Yeckoe 3aHATHE 2 Pa36op
. . Cyrp MeToJa BBEICHHMS HOBOW TIepeMeHHOH. PemieHue paroHaIBHBIX, KOHKPETHBIX
MeTon BBe/leHHSI HOBOI NepeMeHHOH .
. UPPALOHAJIBHBIX, IOKa3aTeIbHbIX, JIOTAPUOMUUECKHX U TPUTOHOMETPUUECKHX CUTYyaIun
AJs pelleHus ypaBHeHU o
ypaBHEHHH TaHHBIM METOJIOM
119 Coaep:xanue yueOHOTo MaTepuasa. 2 I'pynmnoBas
Tema 7.6. Cyth  (QyHKHMOHANBHO-TpadUUEeCKOro MeToja. PemieHue  paryoHaIbHBIX, JIUCKYCCHSI
DOYHKIHOHAIBHO-TPAQUYECKHil METON | MPPAILMOHANIBHBIX, MOKA3aTeNbHbIX, JOTapUu(pMUYECKUX U TPUTOHOMETPHUYECKUX
YpaBHEHHH JaHHBIM METOJIOM
120 Tema 7.7. [pakTuyeckoe 3aHATHE 2 Pa36op
PenreHne HepaBeHCTB ¢ OAHOM PaBHOCHIBbHOCTH  HepaBeHCTB. CHCTeMa W COBOKYNHOCTH  HEpaBEHCTB. KOHKPETHBIX
nepeMeHHOi. MeToa HHTEPBAJIOB. Wppanmonansuele HepaBeHCTBAa. HepaBeHcTBa ¢ Mogynem. CUTYaITHi
121 Tema 7.8. IpakTnyeckoe 3aHATHE 2 Pa36op
Cucrema ypasHennii. Meron CyTb MeTOa IOJCTaHOBKH. KOHKPETHBIX
MOJACTAHOBKH Pemienue cucteMm ypaBHEHUI METOI0M MOJCTAHOBKU CUTYyaIui
122 Tema 7.9. IIpakTnyeckoe 3aHATHE 2 Pa36op
Cucrema ypasHennii. Meron CyTp MeTOz1a anredOpanvecKoro CI0KeHHs. KOHKPETHBIX
aJredpaMyeckoro cJa0KeHust Pemrenne cucteM METOAOM alNredpandecKoro CIOKEHHS CUTYyaI i
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123 Tema 7.10. IMpakTHyeckoe 3aHATHE 2 Paz6op
Cucrema ypaBHeHuii. Meroq Beenenusi | CyTb MeTo/a BBEICHHS HOBBIX IEPEMEHHBIX JUISI CUCTEM. KOHKPETHBIX
HOBBIX MepeMeHHbIX Pemenne cucreM METOI0M BBEJICHHSI HOBOHM NEpEMEHHOH. CUTYyalui
124 Tema 7.11. Copep:xaHue yueOHOTr0 MaTepuaJia. 2 I'pynmnosas
Marpunua cucreMsbl JIMHEHHBIX Marpuna cucTteMbl JHHEHHBIX ypaBHeHMH. OmpenenuTens MaTpuubl 2X2, ero JIICKYCCHUS
ypaBHeHuii. OnpeaesiuTe/ib MATPUIBI | TEOMETPUYECKHI CMBICI M CBOWCTBA. BhIUNCIEHNE €ero 3HaueHHs
2x2
125 Tema 7.12. IIpakTHyeckoe 3aHATHE 2 Pa36op
IIpumenenne onpeneauTesst st [Ipumenenne ompenenurens JUIs pEIICHHS CUCTEMBl JIMHEHHBIX YpaBHEHHM. KOHKPETHBIX
peleHust CUCTeMbI JUHEeHHBIX Pemennie npuKiagHBIX 3a/1ad C TOMOIIBIO CHCTEMBI JINHEHHBIX YPaBHEHUH CUTYaIUi
YPaBHeHMH
126 [pakTuyeckoe 3aHATHE 2 Pa3z6op
Tema 7.13 [TpumeHeHne MaTeMaTHIECKUX METO/IOB JUIS PEIICHHS COAEP)KAaTEIbHBIX 3aad U3 KOHKPETHBIX
) pa3nuuHBIX oOnacTell HaykKM W NpakTHKH. MHTepnpeTnpoBaHHE pPE3yabTaTOB C CUTYyaIuH
IIpumeHenne MaTeMaTHYeCKUX METO0B .
YYETOM pEaJIbHBIX OTPaHUYCHHH.
A5 pellleHus1 coieprKaTeJbHBIX 3a1a4
CamocrosiTesibHast padoTa 00y4arOUIUXC 2
Pemenne 3amau. [logroroBka Kk KOHTPOJIBEHOH paboTe
127 [pakTuyeckoe 3aHATHE 2 TpeHunr
Tema 7.14. Konrponbnas pabora Ne§
KontpoabsHas pa6ora Ne§
I'eomerpust
Pasnea 8. IIpsiMble M JIOCKOCTH B IPOCTPAHCTBE 22/2
128 Tema 8.1. Copep:xaHue yueOHOI0 MaTepuaJa. 2 I'pynmosas
IIpenmer cTepeoMeTpuH, aKCHOMBI I'eomeTpHrueckue Tena ¥ HOBEPXHOCTH B CTEPEOMETPHH. JIICKYCCHUSI
cTepeoMeTpUH AxcuoMsl ctepeomerpuu. CeACTBUS U3 aKCHOM.
129 Tema 8.2 Copep:xaHue yueOHOIro MaTepuaJja. 2 I'pynmoBas
- . [MapannensHOCTD NPSIMBIX B TPOCTPAHCTBE. JIICKyCCHUS
IMapanjenbHOCTH NPAMBIX, NPAMON U
Teopema o napayuieNIbHBIX MPSIMbIX.
MJIOCKOCTH .
[MapanensHOCTh NPSIMOH U TNIOCKOCTH.
130 Tema 8.3 Copep:xaHue y4edOHOT0 MaTepHaJa. 2 I'pynmnosas
- CkpemmBatomuecs npsiMble. JIICKyCCHUS
B3anmnoe pacnoJsio:keHue NPsIMBIX B
Teopema 0 CKpeIMBAIOIINXCS TPSIMBIX.
NMPOCTPAHCTBE. YT0J MeKIY ABYMS
VYTo5 ¢ coHanpaBIeHHBIMU CTOPOHAMH.
NpSMbIMH
Yron Mexay JByMsl IPSIMBIMHU.
131 Copep:xaHue yueOHOIr0 MaTepuaJja. 2 I'pynmoBas
Tema 8.4. [TapaiinesbHbIE IIIOCKOCTH. JIUCKYCCHSL
IMapanaensHoCTh MII0OCKOCTET [Tpu3HaK napajuienbHOCTH ABYX IIOCKOCTEH.
CBoiicTBa MapaJUIeTIbHBIX INIOCKOCTEH.
132 Copep:xaHue yueOHOIro MaTepuaJja. 2 I'pynmoBas
Tema 8.5. OrmpeneneHue TeTpadapa U ero CBOMCTBA. JIUCKYCCHSI

TeTpaazlp U napaJjJaejaecnumnen

OrnpeneneHue napajienenuienaa 1 ero CBONCTBa.
3aayu Ha IOCTPOEHHUE CEUEHUH.

17




133 Coaep:xaHue y4e0OHOT0 MaTepuasa. 2 I'pynnosas
Tema 8.6. [epnenankynsipHbIe MPSIMBIC B IPOCTPAHCTBE. JTUCKYCCUS
IlepneHIMKYAAPHOCTH MPSIMOI H [MapannensHble MpsSMBIE, TEPIIEHANKYIISPHBIE K TNIOCKOCTH.
MJIOCKOCTH [Tpu3Hak nepneHANKYISPHOCTH IPSIMOI U IIIOCKOCTH.
TeopeMa 0 IpsIMOY NEPIIEHIUKYJIIPHOU K IIJIOCKOCTH.
134 Tema 8.7 Copep:xaHue yueOHOr0 MaTepuaJia. 2 I'pynnosas
e PaccrosiHue OT TOYKH 7O TIIOCKOCTH. JIICKYyCCHUs
IlepneHaMKyASAP U HAKJIOHHBIE. YTOJI
. Teopema o Tpex neprneHIuKyIIpax.
MeKIYy NPAMON U MJI0CKOCTHIO .
Yron MeXay nNpsiMOH M INIOCKOCTBIO.
135 Tema 8.8. Copep:xaHue yuedOHOTr0 MaTepuaJa. 2 I'pynmoBas
JByrpaHHblii yroJ. JByrpaHHBIA yTOJL JIUCKYCCHSL
IlepneHIMKYJIAPHOCTH IVIOCKOCTEH [Tpu3HaK NeprneHANKyISIPHOCTH ABYX INIOCKOCTE.
136 [pakTuyeckoe 3aHATHE 2 Pa3z60p
Tema 8.9. OmpeneneHne MpsSMOYTOIBHOTO MapaIeIeTUIeaa. KOHKPETHBIX
IIpsiMmoyroJiLHBII Napaiesenumnes CBolicTBa MPSIMOYTOJILHOTO MapauIe/ICIHUIIe1a. CUTYyaITHi
Pemenue 3agau.
137 [pakTuyeckoe 3aHATHE 2 Paz6op
T Pemenue CTCPCOMCTPUICCKUX 3aJia4, CBA3aHHBIX C TMCPHECHAUKYIAPHOCTBIO KOHKPETHBIX
ema 8.10. NPSMBIX M IUIOCKOCTEH, UCIIOIb3Ys IUTAHUMETPUUECKHE (PaKThl U METO/IBI CUTyalun
Pemienne crepeoMerpuyecKkux 3ajaad,
CBSI3AHHBIX C TEPHEHIUKYJISIPHOCTHIO
N CaMocTosiTe1bHast padoTa 00y4Yaronuxcst
NpAMBIX M IIOCKOCTeH, HCHMOMBIYA | o oo KOHTOJIsHOH paboTe
NJIaHUMeTpUYecKne (PaKThI U METOABI
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 2
Pemenue 3amay. [TogrotToBka Kk KOHTPOJIBLHOU paboTe
138 IIpakTHyeckoe 3aHATHE 2 Tpenunr
Tema 8.11. Konrponbaas pabora Ne9
KonrpoabHnas pa6ora Ne9
Pazgen 9. MHOrorpaHHHMKH M KpyIJble TeJa 30/2
139 Copep:xaHue y4eOHOT0 MaTepHaJa. 2 I'pynmnosas
Tema 9.1. INonsiTve MHOTOTpPAHHUKA. JIICKyCCHUS
IHonsitne MmuororpanHuka. lipuzma I'eomerpuueckoe Teno.
ITpu3ma. ITmontane 60KOBOI MOBEPXHOCTH NPU3MBL.
140 Coaep:xanue yueOHOTo MaTepuasa. 2 I'pynmnoBas
Tema 9.2. ITonsTe nupamunbl. JIUCKYCCHSL
Mupamuna [MpaBuibHas TMpaMua.
ITnomanas 60KOBOH M MOJIHOW MOBEPXHOCTH MUPAMUIBIL.
141 Copep:xaHue yueOHOTro MaTepuaJja. 2 I'pynmoBas
Tema 9.3. YcedeHHas MupaMuia ¥ €€ CBOHCTBA. JIUCKYCCHSI
Yceyennass nupamuaa [Tomanas G0KOBOM M MOHOM MOBEPXHOCTH YCEUESHHON MUPaMHUIBL.
Pemenue 3amau.
142 Tema 9.4. Ipakrnyeckoe 3anaTHe ['pynnosas auckyccus 2 Pa36op
Ili1omaas NOBEePXHOCTH MPH3MBI, KOHKPETHBIX
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NMUpPaMHUAbI. CUTYyalun
143 Tema 9.5. Coaep:xaHue y4e0OHOT0 MaTepuasa. 2 I'pynnosas
Huausap [TonsiTHe NMIMHAPUYECKON MMOBEPXHOCTH M IIMIIMHAPA. JIICKyCCHUSI
144 IIpakTHyeckoe 3aHATHE 2 Pa36op
Tema 9.6. BriBox opMysBI Ui HAXOXKAEHHS IUIOMAAN OOKOBOW M TOJIHOM MOBEPXHOCTH KOHKPETHBIX
Il1omans NoBepXHOCTH NMJIMHAPA LHUINHApA. CUTYaINi
Pemenue 3anay.
145 Tema 9.7. Copep:xaHue yueOHOr0 MaTepuaJia. 2 I'pynnosas
Konyc [ToHsiTHe KOHMYECKOH TOBEPXHOCTH U KOHYCA. Y CEUeHHBIN KOHYC. JIICKYCCHUSI
146 Tema 9.8. IIpakTHyeckoe 3aHATHE 2 Pa36op
Inomwans 60K0BOI U MOJTHOM IlonsATHE pa3BepTKU KOHYcCA. KOHKPETHBIX
NOBEPXHOCTH KOHYCA BeiBoa opMyie! 1uist BRIYMCICHNSI OOKOBOH M OJTHON MIOBEPXHOCTH KOHYCA. CUTYyalul
147 Tema 9.9. [pakTuyeckoe 3aHATHE 2 Pa3z6op
Bbryuciienne miomaayu noBepxXHocTu Beruncienue miomanay NOBEPXHOCTH TEI BPALICHUS KOHKPETHBIX
TeJl BpalleHust CUTyaIui
148 Copep:xaHue y4edOHOT0 MaTepHaJa. 2 I'pynmosas
Tema 9.10. [Monstre chepsr u mapa. JIUCKYCCHSL
Cdepa u map. YpapHenue cdepbl BriBox ypaBHEHNS chepsl.
Pemenue 3agau.
149 Tema 9.11 Copep:xaHue y4edOHOT0 MaTepuaJa. 2 I'pynmosas
o B3aumMHoe pacmosioxenue cepsl U MIOCKOCTH. JTUCKYCCHS
B3anmnoe pacnosoxenue cgepsl 1
I0CKOCTH KacarenbHast I10CKOCTB K cepe.
[Tnomans chepsl.
150 Tema 9.12. Copep:xaHue yueOHOI0 MaTepuaJa. 2 I'pynmosas
IlonsiTue 06bema. O0beM ITonsarue ob6vema. JIUCKYCCHSL
NMPSIMOYTOJIbHOTO0 NapaJlie/lenuiena, O0BeM IPsIMOYTOJILHOTO Mapaiiesenuneaa, Ipu3Mbl
TPU3MBI Pemrenue 3anau.
151 Tema 9.13. [pakTuyeckoe 3aHATHE 2 Pa36op
O0beM npu3Mbl, HUIUHAPA, nupamMuabl, | Haxoxnenne o0bema mpu3Mbl, WINHIPA, THPaMUIbI, KOHYCA, Iapa. KOHKPETHBIX
KOHYCa M mapa. CUTyalui
152 [pakTuyeckoe 3aHATHE 2 Pa36op
Tema 9.14. IToaroroBka K KOHTPOJIBHOM paboTe. KOHKPETHBIX
Pemenue 3aga4 ¢ npuMeHeHHEM CUTyalui
dhopmyn odbema Te. CamocrosiTesibHAasi padoTa 00y4arOUIUXCs 2
Pemenue 3amau. [logroroBka Kk KOHTPOJIBEHOH paboTe
153 Tema 9.15. [pakTuyeckoe 3aHATHE 2 TpeHunr
KonTpoJsbHas pagora Nel( KonTponsHast pa6ota Nel0
Pa3nen 10. KoopauHaThl 1 BEKTOPBI 18/2
154 Tema 10.1 Coaep:xanue y4e0HOT0 MaTepuasa. 2 I'pynmoBas
- OmnpeneneHne NPSIMOYroJIbHOM CHCTEMbI KOOPMHAT B POCTPAHCTBE. JIICKYCCHUST

l'[pﬂMoyro.m,Haﬂ cucTreMa KoopauHaT B
MpoCTPaHCTBE. Koopnm{an)l BEKTOpa

KoopauHaTHbi€ MII0CKOCTH.
KoopnuHaTs! BekTopa.
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[TpaBuia HaXOXAECHHUSI KOOPAWHAT CYMMBI, Pa3HOCTH M IIPOU3BEICHHS BEKTOPOB.
155 IMpakTHyeckoe 3aHATHE 1 Paz6op
Tema 10.2. Koopnunatsl cepeuHbl oTpe3Ka. KOHKPETHBIX
IIpocreiimme 3a7a4u B KOOPAMHATAX Brlunciene AIMHBI BEKTOPA 10 €r0 KOOPHHATAM. CUTYaIMi
PaccTosiHre MeXy ABYMs TOUKAMHU.
156 Copep:xaHue yueOHOTr0 MaTepuaJia. 2 Pa36op
Tema 10.3. VYron Mex1y BEKTOpaMu. KOHKPETHBIX
CkajsipHoe Mpou3Be/leHHE BEKTOPOB CkassipHO€ IPOU3BEIEHHE BEKTOPOB. CUTYaIni
Pewmenue 3anau
157 Tema 10.4. Copep:xaHue yueOHOI0 MaTepuaJia. 2 Pa36op
Yroa mexxay npsiMoii U MJIOCKOCTHIO. Bbrunciaenne yrimoB MexAgy NpSMBIME U IUIOCKOCTSIMH. BbIBOx ypaBHEHHS KOHKPETHBIX
YpaBHeHuUe IVIOCKOCTH miockoctu.Penmenne 3axa4 CUTYyalul
158 Tema 10.5 [pakTuyeckoe 3aHATHE 2 Pa3z6op
- ITpumeneHne MeToAa KOOPANHAT NMPH HAXO0XKICHUH YTJIOB ,JTMH U PACCTOSHHUM. KOHKPETHBIX
Pemenue 3a1a4 ¢ NOMOIIbIO KOOPAMHAT .
CUTyaIui
159 Copep:xaHue y4eOHOT0 MaTepHaJia. 2
Tema 10.6. [onsatue nBUKEHUS. Paz6op
JBuxenus. LlenTpanbHas U oceBasi LlenTpanpHas CHMMETpPHSL. KOHKPETHBIX
cCUMMeTpHH OceBast cuMMeTpHs CUTYaIMi
Pewenue 3anau
160 Tema 10.7. Coaep:xanue yueOHOro MaTepuasa. 1 Pasop
3epkagbHas cMUMMeTpHS. 3epKanbHasi CUMMETpUS. KOHKPETHbIX
IIapaJuienbHbIH EpeHoC [TapannenbHbIil IepeHOC. N
CUTYaIMi
Pewenue 3anau
161 Tema 10.8. IIpakTHyeckoe 3aHATHE 2 Pa36op
I[loBTOpEHUE U3YUEHHOTO [ToBTOpEeHue n3yueHHOro Mareprana. Pemenne 3amad. KOHKPETHBIX
CUTYyalul
162 Tema 10.9. [pakTuyeckoe 3aHATHE 2 Pa36op
I[loBTOpEHHE N3YUEHHOTO [ToBTOpenue n3ydeHHoro marepuana. Pemenne 3anad. KOHKPETHBIX
CUTYyalul
CamocrosiTesibHAasi padoTa 00y4arOUIUXCs 2
Pemenne 3agau. [ToaroroBka K 9K3aMeHy.
JK3aMeH 6
Bcero: 323/9/6

Jl1 XapaKTepUCTUKH YPOBHS OCBOCHHS yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIOIUe 0003HAYEeHU:
1. — 03HaKOMHUTENIBbHBIN (Y3HaBaHHE paHee U3YUEHHBIX 00bEKTOB, CBOICTB);
2. — penpoAyKTUBHBIHN (BBIIIOJIHEHUE AESITEIbHOCTH 10 00pa3ily, MHCTPYKLHUU WM M10J1 PYKOBOJICTBOM);

3. — IpOAYKTHUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSITEIHHOE BHITIOJIHEHUE JIEATEIbHOCTH, PEelIeHHEe MPOOIEMHBIX 3a/1a4).
[TocnenoBarenbHOE TeMaTHUECKOE TUIAHWPOBAHUE COJIEp:KaHUs padouell mporpaMMmbl 0011e00pa30oBaTeIbHON y4yeOHON AMCHMILIMHBI, KaJeHIapHbIe
00bEMBI, BUIBI 3aHATHH, (POPMBI OPraHU3ALMN CAMOCTOSITEIBHON pabOThl TaKke KOHKPETU3UPYIOTCS B KalleHAapHO-TeMaTndeckoM rane ([Ipunoxenue
Nel)
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3. ®OPMbI KOHTPOJISI K METOAUYECKUE MATEPHAJIBI, OIPEJEJISIIOIIUE
IMPOUHEAYPbI OHEHUBAHUSI BHAHUH, YMEHUH, IPAKTHYECKOT'O OIIBITA,
XAPAKTEPU3YIOIIUX DTAIIBI ®OPMUPOBAHUA KOMIIETEHIIUU

®onp oueHouyHbIX cpeAactB (nainee — POC) — KOMIUIEKT METOJUYECKHX M KOHTPOJBHBIX
MaTepuasoB, HCIOJB3YEMBIX IpPU MPOBEJCHUH TEKYIIEro KOHTPOJS OCBOEHHUS pPE3yJIbTaToOB
o0yueHus u npomexxyrouHol arrectauuu. (Ilpunoxenue Ne 2).

4. YCJIOBUS PEATIM3ALIMA JUCHUIITIMHBI

4.1. Tpeﬁ()BaHI/Iﬂ K MUHUMAJIbHOMY MaT€PUAJBHO-TEXHUYECCKOMY o0ecnevYeHuIo

Aynurtopust Ne 20. YuyeOHasg ayquTopus Uisl IPOBEACHUS: JEKIMOHHBIX, CEMUHAPCKUX,
IOPAaKTUYECKUX 3aHATUH, YPOKOB, JJI IHPOBEIEHHS TIPYNNOBBIX M  MHIUBHIyaIbHbBIX
KOHCYJbTallMi, JUIsl TPOBENEHUS TEKYILEro KOHTPOJIS M IPOMEKYTOYHOM aTTecTaluy,
KypCOBOI'O POEKTUPOBAHUS (BBIIOJIHEHUS KypCOBBIX paboT)

Vuebnasg Mmebenb, T0CKa.

Aymuropus Ne 28. UwranmeHbnid 3an. lloMmemeHue i caMOCTOSATEIBHOW pPaOOTHI

oOyJaromuxcsi.
VY4aebHas MmeOenb, KOMITBIOTEPHI.

4.2. YuedHO-MeTOAUYecKOe U HHPOPMAIHOHHOE o0ecTiedeHne T CIUTTHHbBI

4.2.1. IlepeyeHb OCHOBHOI U [IONMOJHHUTEJbHOIH Y4yeOHOIi JUTepaTyphbl, HEOOXOTUMOI 1JIs1
OCBOEHHS JUCIUILINHBI

OcHoBHasi yueOHas JIMTEpaTypa:
1. bBocomonos, H. B. MaremaTuka : yueOHUK I CpeIHETro MpodeccnoHaIbHOTO 00pa3oBaHMs

/ H. B. boromonos, Il. . Camoiinenko. — 5-e¢ u3z., mepepad. u jgorn. — MockBa :
WznarensctBo FOpaiit, 2020. — 401 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN
978-5-534-07878-7. — Tekcr : oanektponHsli // DOBC IOpaiir [caiit]. — URL:

https://urait.ru/bcode/449006.
JlonostHUTeIbHAS y4eOHAs JquTepaTypa:
1. lunayes, B. C. Matemartuka : y4eOHUK U IPAKTUKYM JUIsSl CPETHETO MPO(ECCHOHATBHOTO

obpazoBanus / B. C. lllunayes ; nox pegakuueit A. H. TuxoHosa. — 8-e u3., nepepab. u
non. — Mocksa : U3nparensctBo FOpaiit, 2023. — 447 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-13405-6. — Tekct : anekTponHbIi // Obpa3oBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511549

2.  bocomonos, H. B. T'eomerpus : yuyeOHOe mocoOue Al CpeIHEro MpoQecCHOHAIbHOIO
obpaszoBanus / H. B. boromonoB. — Mocksa : UznatensctBo FOpaiit, 2020. — 108 c. —
(ITpodeccuonanproe odpazosanne). — ISBN 978-5-534-09528-9. — TekcrT : 2MeKTpOHHBIH //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/449038 .

4.2.2. Ilepeuenb pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«utepuer» (nanee - cerb «MHTepHET»), HEOOXOAMMBIX /JII OCBOEHUS] THCIHUILIHHBI
(Mmonmy.Jist)


https://urait.ru/bcode/449006
https://urait.ru/bcode/511549
https://urait.ru/bcode/449038

epeuyens norosopos O6C u BJ]

YueOHblii Gpox
rox HanmeHoBaHMe T0KyMeHTa ¢ yKa3aHUEM PEeKBH3NUTOB JAefcTBHSA
JOKYMEHTAa
2023/2024 Jorosop Ha noctyn k 9bC ZNANIUM.COM mexay YYHuT B nune nupexropa C 12.07.2023
1| CO YYHuT 1 000 «3uannym»Ne 1151-36¢ ot 11.07.2023 10 11.07.2024
Horoop Ha noctyn k 9bC ZNANIUM.COM mexnay YYHuT B nmune nupexropa
C® YYHuT u OO0 «3uannmym»Ne 223/801 ot 23.08.2023 (mpenocraBiieHne C 28.08.2023
2 pocryna k komiekiuu IPY «DenepanbHbIi epedeHb YIeOHUKOB H3AATENbCTBA | 3 1._12'.202 4
«IpoBemenue»
Jloroeop Ha goctyn k 95C «9BC FOPANTY (101Has KOIUIEKIMS) MEXITy
3 | YVHuT B amue mapexropa C® YYHAT 1 OO0 «IneKTpOHHOE H3NATENbCTBO C 04.03.2023
FOPAMT» Ne 1/23-36¢ ot 03.03.2023 mo 02.03.2024
JHoroop Ha noctyn k OBC «YHUBepcuTeTcKas ONOIHOTEKA OHIIANHY MEKIY C 01.10.2022
4 baml'V u «Hekemenua» Ne 223-950 ot 05.09.2022 1o 30"09"2023
Jorosop Ha noctyn k OBC «Jlanp» Mexny bamlV u nzgarensctBoM «Jlaub» Ne C01.102022
5 223-948 ot 05.09.2022 110 30.09.2023
Jorosop Ha noctyn k OBC «Jlaup» Mexny baml'V u uzgarensctBoM «Jlaub» Ne C01.102022
Cornamenue o coTpyaHndectse Mexay baml'y u uzgarenscteoM «Jlaue» Ne 5 C 01.10.2022
7 ot 05.09.2022 09
o 30.09.2023
OBC «3b baml'¥Y», 6eccpounstii morosop mexay baml'yY u OOO «OTKpeIThIE
8 oubmmoteunsie cucteMbl» Ne 095 ot 01.09.2014 r. beccpounblii
JloroBop Ha ZOCTYII K 3JIEKTPOHHBIM M3JaHUSIM B COCTaBE 0a3bl TaHHBIX C 28.03 2023
9 «HAYYHAS DJIEKTPOHHA I BUBJIMOTEKA eLIBRARY.RU» mexny 103 1' 122023
YYHuT u OO0 HOB Ne SU- 20179 /2023 ot 28.03.2023 T
10 Horosop Ha B/l nuccepranuit mexxny Y YHUT u PI'b Ne 223-997 ot 11.07.2023 C 11.08.2023
no 10.08.2024
Joroop o mogxmoueHnr K HOB 1 0 mpenocrasieHn: qoctymna K 00beKTaMm
11 | HOBb mexay BamT'V B mue aupexropa CO Baml'V ¢ ®TBY «PTB» Ne C 11.06.2019
101/HD5/1438-1 ot 11.06.2019 mo 10.06.2024
Ne Anapec (URL)
1. www.fcior.edu.ru MTapopManmoHHble, TPEHUPOBOYHBIE H KOHTPOJIGHBIE MAaTEPUAITBI
2. www. school-collection.edu.ru Enunas koyutekinu nugpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

4.2.3. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTUH, HCIOJIb3yeMbIX NPH OCYLIeCTBJICHUH

o0pa3oBaTe/IbHOI0 TMpoLecca MO JMCHMUILIMHe (MOAYJI0), BKJIKYas IepevyeHb
NMPOrpaMMHOI0 ofOecneyeHusi W HHGOPMAIMOHHBIX CHPaBOYHBIX cHcTeM (NpH
HEe00X0IMMOCTH)

HanmeHoBaHue NporpaMMHOro odecrieyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc
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http://www.fcior.edu.ru/

HNPUJIOXKEHHE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIIET'O ObPA3OBAHUMA
«YOUMCKUN YHUBEPCUTET HAVKH M TEXHOJIOT Uk »

CrepauTamakckuil (uuan

Komnemx

KanennapHo-reMaTuyecKuil nJjiaH

110 JUCUUIUINHE I[TY /1. 02 MaTtemaTtuka
CIeHHUAIbHOCTD
25.02.08 DKcrmryartanus 6eCIUIOTHBIX aBUAIIMOHHBIX CHCTEM
KO HaVMEHOBaHHUE CIIELHATBHOCTH
KBTI (UKAIUS

OHCp&TOp OECIIUIOTHBIX JIETATENIbHBIX aIrapaToB

Pa3paboTtunk (cocTaBUTEND)
N.I".AcnaeB npenogaBarens

yueHasl CTeleHb, y4eHOE 3BaHHeE,
kareropusi, ®.1.0.

Crepaurtamak 2023
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1 cemecTp

Kon Kanenpapubie
Ne CPOKH Jdomamnee
HaumeHoBaHue pa3aesioB U TeM BO Bup 3ansaTus
n/n H3y4YeHHus: 3a/aHue
4acoB
(m1an)
1 BBenenue 2/2 CeHTs0ph Jlekumsa Pemute 3agaun
Paznen 1. Anreopa
2 Lemnbie n parpioHaIEHBIC YHCITA 2/4 CeHT0pH Jlexmus Pemmts 3amaun
3 JleiicTBUTENBHBIE YUCTA 2/6 CeHTs0ph Jlekumsa Pemute 3agaun
Brmmonnenne apupMeTHISCKAX
4 N o pu( 2/8 CeHTs0ph Jlexmus Pemmts 3amaun
JNEMCTBHUM HAJ YHUCIAMK
[IpubnmxeHHbBIe BEIYUCICHUS.
5 | HorpeurHocTs B MpeoOpa3oBaHUAX 2/10 CeHTs0pb Jlexuusa Pewmuts 3anaun
M BEIYMCIEHUIX
6 KoMmmnekcHble yncna 2/12 CeHT0pH Jlexnusa Pemute 3agaun
Tpuronomerpuueckas hopma Centsa6ps
7 P P tbop 2/14 P Jlekumsa Pemute 3agaun
3aMKICH KOMIUIEKCHOTO YHCa
N306pakeHne KOMIIEKCHOTO CeHTs0pB
8 | 4ncna Ha KOOPAUHATHON 2/16 Jlexuus Pemmts 3agaun
mnockoctu. ®opmyna Myaspa.
[IpumeHeHne KOMIUIEKCHBIX YUCEI CeHTs0ph
IIpakTuueckoe
9 MIPY PEIICHUHU (PU3MYCCKIX U 2/18 SAHSTHC Pemuts 3agaun
TCOMETPUYCECKUX 3a1a4.
CreleHp ¢ HaTypPaJabHBIM M IEIBIM
10 P 2/20 CeHTs0ph Jlexmus Pemmts 3amaun
IOKa3aTeaeM
Beckoneuno yonIBaromas
11 Y t 2/22 CeHT0pH Jlexmus Pemute 3agaun
reOMETPHYECKasl POTPECCHS
ApudmeTrnueckuii KOpeHb
12 pug M P 2/24 CeHT0pH Jlexumsa Pemute 3agaun
HATypaJbHOH CTETICHN
Brrancnenne kopHed HaTypaTbHOR IIpakTHdueckoe
13 P My 2/26 CeHT0pH P Pemmts 3amaun
CTENEeHN 3aHATHE
CreleHd ¢ paloOHAILHBIM U
14 N pan 2/28 CeHT0pH Jlexuusa Pemute 3agaun
JIEUCTBUTENBHBIM [TOKa3aTeIEM
[IpeoOpa3oBaHue YHCIOBBIX U
o IIpakTuueckoe
15 | OYyKBEHHBIX BBIPAKCHUH, 2/30 OxkT1a0ph SaAHSTIC Pemurs 3amaun
COJIEpIKAIUX CTENEHU
CrenenHas GyHKIHSA , €€ CBOHCTBA
16 byrxaps , 2/32 OxkT1a0ph Jlexmus Pemmts 3amaun
u rpapux
17 | B3aumHo obOpatHbie GyHKIHH 2/34 OxkT1a0pb Jlexuus Pemmts 3agaun
OnpeneieHue paBHOCUILHOCTH
18 pel N P 2/36 OKTs0pB Jlexmus Pemuts 3agaun
BEIPKEHUH C paJiKalaMH.
19 | UppanuoHanbHble ypaBHEHHS 2/38 OKTs16pB Jlexuus Pewnts 3a1aun
20 | UppanuoHaibHbIe HEpaBEHCTBA 2/40 OxkT1a0ph Jlexuus Pemmts 3agaun
Tloka3arenpHas GyHKIUS, €€
21 . bynKuus, 2/42 OkT1a0ph Jlexkumsa Pemuts 3agaun
CBOMCTBA M rpaduK.
Pemenue moka3aTenbHBIX
22 . 2/44 OkT1a0ph Jlexkumsa Pemuts 3agaun
ypaBHEHUH
23 | Iloka3zaTenbHbIe HEPABEHCTBA 2/46 OKTs0pB Jlexmus Pemmts 3amaun
CucTeMbl MOKa3aTeIbHBIX
24 " 2/48 OKTs0pB Jlexmus Pemmts 3amaun
yYpaBHCHHUU ¥ HEPABEHCTB
Pemenne npukiaaHbeIX 3a1a4 Ha IIpakTHueckoe
25 P A A 2/50 OKTs0pB p Pemmts 3amaun
CJIOYKHBIC TTPOIIEHTHI 3aHITUE




26 | Onpexnencuue sorapupma. 2/52 OKTs0pB Jlexuus Pewuts 3agaun
27 | CaoiicTBa morapudmon 2/54 OkTa0ph Jlexuus Pemuts 3a12un
CCATHYHBIC U HATYpPAJIbHBIC
28 A P 2/56 OKT0ph Jlexmus Pemmts 3amaun
sorapu(mMbl
Jlorapudmuueckast pyHkuus
29 orap umieckas dymis, ee 2/58 Hos6pb Jlexuus Pewuts 3a1aun
cBOHCTBa U rpaduk
30 | Jlorapudmudeckue ypaBHEHUS. 2/60 Hos6pb Jlekus Pemts 3agaun
PaBHOCHIIbHEIC TIePEXOIBI B
31 | pemenun norapupmMudecKux| 2/62 Hos6ps Jlexrmms Pemmts 3amaun
YpaBHEHUH
OCHOBHBIE METOJIBI PEIICHUS
32 ABLP . 2/64 Hos6pp Jlexmus Pemmts 3amaun
Jorapu(pMIUIECKUX ypaBHEHUH
Pewenne ypaBHenuii rpadgpuueckum [IpakTuueckoe
33 P padp 2/66 Hos6pp p Pemmts 3amaun
METOJIOM 3aHATHE
34 | Jlorapupmuyeckue HEpaBEeHCTBA 2/68 Hos6pb Jlexuus Pemmts 3amaun
. IIpakTuueckoe
35 | Pemenue ypaBHeHUH U HepaBeHCTB. | 2/70 Hos6ps DaKTHi Pemmuts 3anaun
3aHATHE
[IpakTnueckoe HosTopus
36 | KonrponpHas pabora Nel 2/72 Hos6pb p PO CHHBIN
3aHATHE
MaTepHuai
Paspnen 2. OCHOBBI TPMTOHOMETPHUU
P LI
37 AMNANHAA MEpa yIJ1a. 110BOpoT 2/74 Hos6pb Jlexuus Pewuts 3a12un
TOYKH BOKPYT Havasia KOOPAMHAT
OnpeneneHue CHHyca, KOCUHYCa U
38 ez Y Y 2/76 Hos6ps Jlexuus Pemmuts 3anaun
TaHTeHca yria
3aBHCHUMOCTh MEXAY CHHYCOM,
39 | KOCHHYCOM M TaHT€HCOM OJHOTO U 2/78 Hos6ps Jlexnus Pewmuts 3anaun
TOTO XK€ yria
[IpuMeHeHNE OCHOBHBIX [IpakTudeckoe
40 P 2/80 Hos6pb P Pemmts 3amaun
TPUTOHOMETPHIECCKHUX TOXKICCTB 3aHATHE
41 | ®opMysbl CIOKEHUS 2/82 Hos6pb Jlexuus Pewnts 3a1aun
CuHyC, KOCHHYC U TAaHTE€HC
42 Vy i y 2/84 Hos6pb Jlekumsa Pemute 3agaun
JIBOITHOTO Y TIOJIOBUHHOTO YTJIOB
IIpumenenue o 0IHOrO IIpakTuueckoe
43 puveneHue opmy Aofinoro u 2/86 Hos6ps paKTHi Pemmuts 3anaun
MTOJIOBUHHOT'O YTJIOB. 3aHATHE
44 | ®opmynbl MpUBEACHUS 2/88 Hexatpe Jlexuus Pemmts 3agaun
CyMMa ¥ pa3HOCTh CHHYCOB H exadpn
45 Y p ¥ 2/90 A P Jlexmus Pemmmte 3amaun
KOCHHYCOB
OCHOBHBIE TPUTOHOMETPHUYCCKIEC exadpn
46 p P 2/92 A P Jlexmus Pemmte 3amaun
(dhopMyIIBL.
[IpumeHeHre OCHOBHBIX Jexabpn
UTOHOMETPUIECKUX (HOPMYIT IS [IpakTudeckoe
47 ™ R (bopmy 1 2/94 p Pemmte 3amaun
npeoOpa3oBaHus 3aHATHE
TPUTOHOMETPUYCCKHUX BBIPAKCHUN
Apxkocunyc. Perenne ypaBHeHUS ekadpb
48 P Y yp 2/96 A P Jlexmus Pemmts 3amaun
cos(x)=a
Apkcunyc. Pemenne ypaBHeHHIH Jexabpn
49 . 2/98 Jlexmus Pemmts 3amaun
sin(x)=a
ADpKTaHTE€HC ¥ apKKOTAHTEHC. Jexabpn
50 | Pemenue ypaBHeHU tg(X)=a u 2/100 Jlexuus Pemuts 3a12un
ctg(x)=a
Pemenne OHOME ec exab
51 HHICHHE TPHTOHOMETPHICCKIX 2/102 Hexabpe Jlexuus Pewnts 3anaun

YpaBHEHHI
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OnHOpOHBIE TPUTOHOMETPUUECKUE exadpb [IpakTuueckoe
52 FHOPOR p P 2/104 A P P Pemmts 3amaun
ypaBHCHHS 3aHATHE
Pemenne TpUrOHOMETPHIECKUX exabpn
53 p P 2/106 A p Jlexmus Pemmts 3amaun
HEPaBEHCTB.
Jexabpn [oBTOpUTH
[IpakTuueckoe N .
54 | KonrponbHas padoTta Ne2 2/108 p PO IeHHBII
3aHATHE
MaTepHuai
exadpn [ToBTOpEeHuE
[loaroroBka k A P [IpakTnueckoe 3TOP
>3 muddepeHInpPOBaHHOMY 3a4eT 2110 3aHATHE TPOMICHHOTO
PeHIP Y Y Marepuaia
[IpakTnueckoe
56 npdepeHIIpOBaHHBIN 3a4eT 2/112 exadpb
Huddeperuup Hexadp 3aHATHE
Bcero uacos 112
2 cemecTp
No HaumenoBanue pa3ienoB u TeM Kozn- Kanengapusie Bun zanstus Jomainee
/I BO CPOKH M3Y4YCHUS 3aqaHue
gacoB | (TuiaH)
Pasnen 3. ®ynkuum, ux cpoiicrea u rpaguxku 20 yacos
OrnpeneneHne YUCI0BON QyHKINN
54 pea (bynxn 2/114 SHBapp Jlexkumsa Pemute 3agaun
U CIIOCOOBI ee 3a1aHus
55 | CpoiictBa GyHKIHUI 2/116 SHBapp ek Pemmts 3agaun
H3ydenHne MOHATHS 00paTHOM Jlexmust
56 v p 2/118 STHBapb 1 Pemmts 3amaun
GyHKIHN
OyHKIIMOHAIFHBIE 3aBUCHMOCTH B [IpakTudeckoe
57 YHKI 2/120 SHBapb P Pemute 3agaun
peaBHBIX MpoIeccax 3aHATHE
[IpakTrueckoe
58 | UccnenoBanue GyHKINN 2/122 STHBapb P Pemute 3agaun
3aHATHE
[Ipeobpazoanus GyHKIHN U Jlexmust
59 pu P by 2/124 SHBapb 1 Pemute 3agaun
JeHCTBHUS HAaJl HUIMHU
CrenieHHBIC, IOKA3aTENBHBIC U Jlexmms
60 ’ 2/126 SHBaps H Pemmuts 3anaun
sorapupmudeckre GpyHKIUU
I'paduku u cBOWCTBA Jlexuus
61 | TpuroHoMeTpHUeCKUX QYHKIMI 2/128 SIuBaps Pewmuts 3anaun
y=sinx, y=cosx
I'paduxu u cBo¥icTBa Jlexuus
62 | TpuroHOMETpUIECKUX (HYHKIIUH 2/130 SHuBapp Pemmts 3agaun
y=$gX, y=cngx
[IpakTrueckoe TosTopus
63 | KonrponbHas padoTa Ne3 2/132 SuBapn p PO IEHHBIN
3aHATHE
MaTepHuai
Paznen 4. KomOnnaTropuka
W3yyenue npasuna
64 | xombunatopuku. [IpaBuio 2/134 Jlexabpb Jlexus Pemmts 3agaun
MIPOU3BEICHUS
Pasmemenus, coueTanus [IpakTuueckoe
65 1 ’ 2/136 Jexabpn p Pemmts 3amaun
MIEPEeCTAaHOBKU 3aHATHE
Pemenne npakTHYECKHX 3a/1a4 C
HCTIOJIB30BaHUEM ITPABHIT [IpakTuueckoe
66 P 2/138 Jlexa6pb p Perruth 3a1aun
MIEPECTAHOBKH U pa3MeIeHUs 3aHATHE
KOMOWHATOPHUKH
Pewenne npaktuyeckux 3anad ¢
IIpakTuueckoe
67 | mpuMeHEeHHeM NpaBwi pa3MemmeHus | 2/140 Jexabpn SAHSITHE Pewnts 3aaun
1 COUCTaHUS
68 | bunom Hrrotona 2/142 JHexabpn Jlexmus Pemmts 3amaun
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Pemenne 3aga4 KOM6I/IHaTOpI/IKI/I,

IIpakTnueckoe
69 | npumensis 6maOM HploTOHA M 2/144 JlexaOpb psaﬁﬂme Pemnts 3agaun
TpeyroabHuk [lackans.
[IpakTrueckoe HogTopurs
70 | KonrponpHas padorta Ned 2/146 JHexabpn p SaAHSITHE PO IeHHBII
MaTepHuai
Pa3gen S. DieMeHTBI TeOPHHU BepPOATHOCTENH U CTATHCTHKH
71 | CoObiTust. BeposaTHOCTH COOBITHS 2/148 SHBaps Tlexuma Pemmts 3anaun
72 | CnoxeHne BepOATHOCTEH 2/150 SuBapn Texumn Pemmts 3amaun
HesaBucumbie cOOBITHS. Y MHOKEHHE Jlexkums
73 . 2/152 SHBaps H Pemmurts 3anaun
BEPOSITHOCTEM.
Pemenue 3ama4 ¢ npuMeHEHHEM IIpakTrueckoe
74 . A pHY 2/154 SluBapp P Pemuts 3anaun
CBOMCTB BEpOSATHOCTEH 3aHATHE
75 | Cay4aiiHBIC BEIUIHHBI 2/156 SuBapn Texumn Pemmts 3amaun
CHTpaJbHBIC TCHACHIIUH CIyYalHON Jlexmus
76 Hentp AICHI y 2/158 SHBapb 1 Pemuts 3a1aun
BEIUYUHEI
Meps! pa3dpoca ciryqaitHo IIpakTuueckoe
77 2/160 SuBapn Pemmts 3anaun
BEJIMYUHEL 3aHATHE
Pemenue npakTHUECKUX 3a7a4 Ha IIpakTHueckoe
78 p . 2/162 SlHBapb P Pemuts 3amaun
00pabOTKy YHUCIIOBBIX JaHHBIX 3aHATHE
IIpakTHueckoe HosTopuh
79 | KonurponbsHas padota Ne5 2/164 SIHBaps P TIPOUIEHHBIN
3aHATHE
MaTepuan
Pa3nen 6. Hauasma MmaTeMaTH4ecKoOro aHajmn3a
O3HaKOMJICHHE C ITIOHATHEM YHCIIOBOM Jlexums
80 2/160 SHBapb 1 Pemuts 3apaun
MOCJIEI0BATEILHOCTH
KIS
81 | Ilpenen mocnenoBaTeabHOCTH 2/162 SuBapn Tlexn Pemmts 3anaun
Brruucienne cyMMBI OECKOHEYHOTO Jlexuns
82 Y 2/164 SHBapb 1 PemmTs 3amaun
YICIIOBOTO psiia
Apubpmernyeckas ¥ reOMETpUYECKas TIpaktrueckoe
83 pug P 2/166 SHBapp P Pemmrs 3amaun
MIPOTPECCHSL. 3aHATHE
CymMma 0eCKOHEYHO YOBIBAIOIIEH TIpakTrueckoe
84 y . M B 2/168 SHBapb P PemmTs 3amaun
TEOMETPUUECKON MPOTPECCUH 3aHATHE
JIMHENHBIN U SKCIIOHEHIUAIbHBIN
85 1 2/170 deppaiib Jlexmus PemmTs 3amaun
pocrt. Yucno e.
Hcnonp30BaHUE MPOTPECCHU IS
IIpakruueckoe
86 | pelieHus peanbHBIX 3a1a4 2/172 ®deBpaib saHsTHe Pemwts 3anaun
MIPUKIIATHOTO XapaKTepa.
TlonsaTre npou3BOIHOM, ee Jlexmus
87 P . A ’ 2/174 deppaiib 1 Pemuts 3amaun
MEXaHMYECKUI CMBICII
88 | 11 . Jlexuusa
POM3BOIHAS CTETICHHOHN (pyHKITUH 2/176 deppaiib Pewuts 3a1aun
KLU
89 | IlpaBuna quddepeHpoBaHUS 2/178 ®despaib Jex Pemuts 3amaun
IIpon3BogHEIE dJIEMEHTAPHEBIX Jlexmus
90 P JH P 2/180 Deppaiib = PemmTs 3amaun
GbyHKIHN
IIpuMeHeHue TaOIUIBI IPOU3BOIHBIX IIpakTrueckoe
91 P B up a 2/182 Deppaiib P PemmTs 3amaun
AJIEMEHTAPHBIX (PYHKIUH 3aHATHE
T'eomerpuueckuii cMbICT
92 p 2/184 despaib Jlexmus Pemmts 3amaun

IIPOU3BOJIHOM
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CBsI3b IPOM3BOJIHON M IIPOMEXYTKOB IIpakTHueckoe
93 P A p T 2/186 ®deppaiib P Pemuts 3amaun
BO3pacTaHusl U yObIBaHUS (YHKITUH 3aHITHE
IIpousBomHAA ¥ SKCTPEMYMBI
94 p A pemy 2/188 ®Depainb Jlexmus Pemmts 3amaun
¢GbyHKIHAN
IIpoBeaeHme ¢ MOMOIIBIO
POBCAL N Hl IIpakTuueckoe
95 | Npou3BOAHOMN HCCIEAOBAHUS 2/190 Deppaiib SaHsTIC Pemute 3amaun
GbyHKIHMN
HauGonbiiee 1 HaMMEHbIIICE IIpakTrueckoe
96 2/192 ®Deppaiib P Pewmuts 3agaun
3HAYCHUC (PYHKIIUU 3aHATHE
. IIpakTHueckoe
97 | Bropas npousBoaHas GYHKIUI 2/194 ®depanb P Pemnts 3anaun
3aHATHE
Brinykitocts rpaduka GyHKIUNA IIpakTrueckoe
98 Y pad (byrxrm, 2/196 ®Deppaiib P Pemmts 3amaun
TOYKHU TIepernoda 3aHATHE
IIpuMenenne Nporu3BOIHON K Mapt IIpakTuueckoe
99 P P A " 2/198 P P Pemmts 3amaun
MOCTPOCHHMIO TPAhUKOB DYHKITHIA 3aHATHE
Hcnonb30BaHre T€OMETPUIECKOTO U Mapt
N IIpakTryeckoe
100 | ¢pu3mIecKoro cMbICIa IPOU3BOTHON 2/200 SaHSTHE PemmTs 3amaun
JUISL peIICHNUS 33129
Mapt MpaKTieckoe [HoBTOpPUTH
101 | KonrpomnbHas pabota Ne6 2/202 P TIPOUIEHHBIN
3aHATHE
MaTepHuan
N Mapt
102 | INousATHE IEPBOOOPA3HOM (HYHKIIMU 2/204 Jexnus Pemuts 3a1aun
IIpaBuna HaxoXaeHU IIpakTHueckoe
103 P A 2/206 Mapt P Pemmuts 3anaun
MEPBOOOPA3HBIX 3aHATHE
Pemenue 3ama4 Ha CBSI3b TIpakTrueckoe
104 5 . . 2/208 Mapt P PemmTs 3amaun
IIepBOOOPA3HON U €€ POU3BOTHON 3aHATHE
IInomanb KpUBOJIMHESHHON Tpaneuu Jlexmus
105 tHap kp paren 2/210 Mapt 1 Pemuts 3amaun
1 MHTETpal
106 | BeraucneHune HHTETPaIOB 2/212 Mapt Jlexuus Pemuts 3amaun
IIpuMenenne uHTErpana s IIpakTHueckoe
107 | P pama i 2214 Maprt P PewmTs 37240
BBIUKCIICHUS IUIOMIAaEH 3aHATHE
IIpuMenenune uHTErpana s IIpakTHueckoe
108 P p & 2/216 Mapt P Pemmts 3amaun
BBIYHCIICHUS (PU3MUCCKUX BETUUNH 3aHATHE
[IpumeHnenue npou3BOIHON U
IIpakTuueckoe
109 | uHTerpana K pemeHnIo NpakTHYeCKuX 2/218 Mapt SaAHSTIE PemmTs 3amaun
3a7a4.
IIpakTuueckoe Mosroputs
110 | KonTponpsHas pabota N7 2/220 Mapt P PO IeHHBII
3aHATHE
MaTepuain
Pasnen 7. YpaBHeHHs M1 HEPABEHCTB
O3HakoOMJIEHHE € TPOCTEHILINMHU Jlexmus
111 | cBeneHuUsIMU O KOPHSIX 2/222 Mapt Pemuts 3amaun
areOpanvecKuX YpaBHCHHN
W3yyenne Teopru paBHOCHILHOCTH Jlexuns
112 i reopuip 2/224 Mapt . Pewuts 3a1aun
YpaBHEHHH U €€ MPUMEHECHHUS
113 | O6mre MeToabl pereHus ypaBHeHud. | 2/226 Ampens Tesama Pemmts 3amaun
Ampens IIpakTHueckoe
114 | Meton pa3ioXeHusI Ha MHOXHTEIIH. 2/228 p Pewuts 3anaun
3aHATHE
MeTto/1 BBEICHHS HOBOH IIEpEeMEHHOM Ampens IIpakTHueckoe
115 N P 2/230 P PemmTs 3amaun
JUTSL pEIICHUS] YPaBHECHUI. 3aHATHE
. Amnpenb
116 | ®yakunonansHO-Tpaduaeckuit Mmerox | 2/232 Jlexuus Pewnts 3anaun
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Pemenve HepaBeHCTB C OJHOM Arnpenb IIpakTHueckoe
117 ,p a 2/234 P P PemmTs 3amaun
TIepeMeHHON. MeTo1 HHTEPBAJIOB 3aHATHE
Cucremsl ypaBHeHHH. MeTo, Arpens IIpakTHueckoe
118 yp A 2/236 p p PemmTs 3amaun
MOJICTAHOBKH 3aHATHE
o Arnpenb
Cucremsl ypaBHeHHH. MeTo, IIpakTHueckoe
119 P A 2/238 p Pemmts 3amaun
anreOpanIeckoro CIOKCHHUS. 3aHATHE
CucteMsl ypaBHeHH. MeTox Ampens IIpakTnueckoe
120 P ) 2/240 P Pemuts 3amaun
BBEJICHHUSI HOBBIX NMEPEMEHHBIX 3aHATHE
Matpuiia CUCTEMBbI JTMHEUHBIX Arnpenb
121 | ypaBHeHuil. OnpenenuTens MaTPUIIHI 2/242 Jlekumsa PemmTs 3amaun
2%2
IIpumeHenre onpeaeIuTes I Arpens
P pen N, p IIpakTuueckoe
122 | pemeHus: CHCTEMBI IMHEHHBIX 2/244 Pemmts 3amaun
o 3aHATHE
ypaBHEHHH
[IpumeHeHre MaTeMaTUYECKUX Arnpenb
IIpakTuueckoe
123 | METOHOB I PEIICHHS 2/246 SaAHsTHe Pemmts 3amaun
coJlep)KaTeIbHbIX 33034
IIpakTHueckoe HosToputh
124 | KonrponbHas padota Ne§ 2/248 Amnpenb P IIPONCHHBIN
3aHATHE
MaTepuan
Pazgen 8. IIpsiMble M VIOCKOCTH B MPOCTPAHCTBE
IIpenmer cTrepeoMeTPHH, AKCHOMBI Jlexuns
125 pel P pHH, 2/250 Arnpenb 1 Pemuts 3amaun
CTepEOMETPHHI
TlapamrenpHOCTE MPSIMBIX, IPSIMOH U Jlexmus
126 P P - 1P 2/252 Arnpenb 1 Pemuts 3amaun
IUIOCKOCTH
B3aumHoe pacmnonoxeHue MpsiMbIX B Jlexuns
127 | mpocTpaHcTBe. YToi MexXay AByMs 2/254 Arnpenb Pemnts 3anauu
TIPSIMBIMH
128 | INapaniaenpHOCTh MIOCKOCTEH 2/256 Amnpenb Tlexumn Pemmts 3anaun
129 | Terpasap u napasnnenenunes 2/258 Amnpenb Texumn Pewuts 3agaun
TlepnieH UK YIIPHOCTD IPAMOM K Jlexmus
130 PHCHIHKYILAD p 2/260 Arnipenb 1 Pemuts 3amaun
IUIOCKOCTH
IlepnieHauKYIIIp ¥ HaKJIIOHHEIE. YTOJI Jlexmus
131 | - CPHCHAMKYIAD 21262 Anpens . PewnTs 3a1a4n
MEXIY IPSIMOH M TIIOCKOCTHIO
BYI'PaHHBIN YTOJI. Jlekumsa
132 | AByrp Y . 2/264 Anperns " PewmnTs 3271240
IleprieHIMKYISAPHOCTH IIIOCKOCTEN
. IIpakTHueckoe
133 | [IpssMoyroabHBIN apasuIeenune]l 2/266 Amnpenb P Pemuts 3a1aun
3aHATHE
Pemenue crepeoMeTpruecKux 3a1ad,
CBSI3aHHBIX C IIEPIEHIUKYIIPHOCTHIO TIpakTrueckoe
134 P ﬂv yIAp 2/268 Amnpenb P Pemuts 3amaun
MIPSIMBIX | TIJIOCKOCTEH, UCTIONB3YS 3aHATHE
IUTAHUMETPHYECKUE (DAKTHI U METOJEL.
IIpakTHueckoe Hostopuh
135 | KonrponbHas padota Ne9 2/270 Mait P TIPOUIEHHBIN
3aHATHE
MaTepHuan
Pa3znen 9. MHOrorpaHHMKH M KPyIJible Teja
136 | [HonsTue MHororpanuuka. [lpuzma 2/272 Maii Jlexkumsa PemmTs 3amaun
137 | Ilupamupga 2/274 Maii Tesama PemmTs 3amaun
138 | Yceuennas nupammuia 2/276 Maii Jexups Pemmts 3amaun
ILomans MOBEPXHOCTH MPU3MEI . TIpakTrueckoe
139 tal P P ’ 2/278 Maii p PemmTs 3amaun
MTUPAMUJIBL. 3aHATHE
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140 | Uununanap 2/280 Maii Jlexuus Pemuts 3apaun
. IIpakTraeckoe
141 | Tlmomaas MOBEPXHOCTH MUIMHAPA 2/282 Mait p Pemuts 3amaun
3aHATHE
142 | Konyc 2/284 Mait Jlexuus Pewuts 3agaun
IIn b OOKOBOM U MOJHOM . IIpakTrnueck
143 omai 6okoR0 OJIHO 2/286 Maii P eckoe Pemuts 3amaun
MIOBEPXHOCTU KOHYCa 3aHATHE
Brrancnenne miomany MoBepXHOCTH . IIpakTHueckoe
144 tman p 2/288 Mait p Pemmts 3amaun
TeJ BPaICHHUS. 3aHATHE
145 | Cdepa u map. YpaBHeHue chepsl 2/290 Main Tlexuma Pemuts 3anaun
Bzaumu aCII0JIOKEHU bl U . Jlexkums
146 3a 0€ pacTioNoXeHne chep 2/292 Maii it Pemuts 3amaun
IUTIOCKOCTH
ITousarue oobema. OO0BEM Jlexus
147 | IpsAMOYTOJILHOTO MapaleIenuIeaa, 2/294 Main Pemmts 3anaun
TIPU3MEI
OO0OBeM IPHU3MBI, [IUIHHIPA . IIpakTHueckoe
148 P » It /pa, 2/296 Mait P PemmTs 3amaun
MUpaMUIbI, KOHyCa U Iapay 3aHATHE
KomOuHaIus MHOTOIPaHHUKOB U TN Hroxs IIpakTrueckoe
149 P 2/298 P Pewmts 3a1aun
BpaIICHUS 3aHATHE
Pemenue 3ama4 ¢ npuMeHEHHEM Hroxs IIpakTrueckoe
150 P 2/300 P Pemuts 3amaun
¢dopmyn oObema Tell. 3aHATHE
Hronb I
IIpakTHueckoe OBTOPHTH
151 | KonrponbHas padota Nel0 2/302 P MPONICHHBIN
3aHATHE
MaTepuai
Paznen 10. KoopauHaThl H BEKTOPBI
[IpsiMoyropHAs cHCTeMa KOOpAHHAT Hronn
154 | B mpoctpanctse. KoopauHaTsl 2/304 Jlexumsa Pemuts 3amaun
BEKTOpa
Hrons IIpakTHueckoe
155 | Ilpocreiimue 3aga4u B KOOpAUHATAX 2/305 P Pemuts 3apauu
3aHATHE
156 | CkansapHoe Npou3BeJCHHE BEKTOPOB 2/307 Hions Tlexumn Pemwts 3anaun
157 | Yron mexy npsMOH U MIOCKOCTHIO 2/309 Hronb Texamsa PemmTs 3amaun
P ITpax Ki
158 eIlIEeHHE 3a/1a4 C IIOMOIIBIO 2311 MioHs pakTU4YecKoe T —
KOOpJIUHAT 3aHATHE
159 | YpaBHeHHE MIIOCKOCTH 2/313 Hronb Jexps PemmTs 3amaun
JBwxenus. LlenTpanbHas u oceBas Jlexmus
160 2/315 Uronn Pemuts 3amaun
CUMMETPHU
3epKajibHass CHMMETPHSL. Jlexmus
161 p . P 2/317 Uronn 1 Pemuts 3amaun
[NapannenpHBINH TepeHoc
161 | IloBTOpEeHNE M3YIEHHOTO 2/321 Wronb Tpaxmiieckoe Pewuts 3anaun
3aHATHE
IIpakTHueckoe HosTopus
162 | IloBTOpEHUE U3yYEHHOTO 2/323 Uronp p TIPOUICHHBIN
3aHATHE
MarepHual
JK3aMeH
Bcero yacosn 323
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HNPUJIIOXKEHHUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIET'O ObPA30OBAHUMA
«YOUMCKUN YHUBEPCUTET HAVKH M TEXHOJIOT Uk »

CrepauTamakckuil (uuan

Komnemx

DoHJ O1LIEHOYHBIX cpeacre

10 JUCIUTUTHHE 1Y/l 02 Mamemamuka

OO6mieo0pa3oBaTeIbHBIN UK, 00sA3aTeNIbHAS YaCTh

LUK TUCHUILTUHBI M €T0 4acTh (00s3aTeIbHas, BApUaTUBHAS)

CIEIHATIBHOCTh
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I ITacnopT poHI0OB OLIEHOUYHBIX CPEACTB

1. Obd1acTh NnpuMeHeHust

®onj oueHouHbIx cpeactTB (POC) nmpeaHazHayeH Il MPOBEPKU PE3yIbTaTOB OCBOCHHS
muciumuinael - 1TYJ1.02  MaremaTtuka, BXOIALIE B cOCTaB IPOrpPaMMbl  MOJATOTOBKH
CIICIIMAJIUCTOB CPEIHEro 3BeHa Mo crnenuaibHocTH 25.02.08 Dkcruryatanus OECHUIOTHBIX
aBUALMOHHBIX cucTeM (yKpynHEHHas rpynna crneuuanbHocted 25.00.00 AsponaBuranus u
SKCIUTyaTaIisl aBUAIIMOHHON U PAKETHO-KOCMUYECKON TEXHHUKH (YPOBEHB 2).

PaGora oOyuyawinuxcsi BO B3aUMOJAelCTBHM ¢ mpenogaBarejemM 323 4acoB, Ha
CaMOCTOSITEIIbHYIO padoTy 9 Jacos.

2. O0beKTHI OLICHUBAHUS — Pe3YyJIbTATHI OCBOEHUS M CUMILIUHBI

DOC 1o3BOJISIET OLEHUTD CIICIYIOIINE PE3YIbTAaThl OCBOCHUS JUCHUTUIUHBI:

JINYHOCTHBIX:

Jluunocmmuvie pezynomamul 6 cghepe omuowieHull obyuarowuxcia K cebe, K ceoemy
300p08bI0, K NO3HAHUIO CeOs:

-TOTOBHOCTh M CIIOCOOHOCTh OOYYaIONmMXCS K OTCTAMBAHHWIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh M CIIOCOOHOCTH BhIpAOAThIBATh COOCTBEHHYIO MO3UIUIO IO
OTHONIICHHUIO K OOINECTBEHHO-TIOJIMTUICCKUM COOBITHSIM TIPOILIOTO M HACTOSIICTO Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IICHHOCTEH U JOCTHKEHUI Halllel CTpaHbl;

Jluunocmuvie pesyromamol 6 cipepe omuowenuti ooyuarowuxcs k Poccuu kax k Pooune
(Omeuecmsy):

-popMUpOBaHUE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickoii denepanuu, SBISIOMEMYCS OCHOBOM POCCHMCKONW HIGHTUYHOCTH U TJIaBHBIM
(haKTOpOM HAIMOHAITBHOTO CAMOOTIPEICIICHUS;

Jluunocmmuvie pe3ynibmamol 8 cghepe OMHOULEHUT 0OYUAIOWUXCSL K 3AKOHY, 20CY0apCcmay u
K 2paicoancKomy ooujecmay:

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAayKu U
OOIIECCTBCHHON MPAKTUKH, OCHOBAHHOE HA JHANIOTe KYJIbTYp, a TakKe Pa3IUYHBIX (opM
0OIIECTBEHHOT'O CO3HAHUSI, OCO3HAHHE CBOET0 MECTAa B MOJIUKYIBTYPHOM MUPE;

Jluunocmuvie pezynomamsl 6 cghepe OmMHOULEHUL 00YUAIOWUXCA C  OKPYHCATOWUMU
JTHOO0bMIU:

-HpAaBCTBEHHOE CO3HAHWE W TIOBEJICHUE HAa OCHOBE YCBOCHHS OOIICYETIOBEUSCKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUSA U TOBEACHHS B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTU U
CIIOCOOHOCTH BECTH JTUAJIOT C JPYTUMH JFOBMH, IOCTUTATh B HEM B3aUMOIIOHUMAaHWS, HAXOTUTh
oO0I1He 1IeTTH ¥ COTPYAHUYATH IS UX JOCTHUKCHHUS,

-pa3BUTHE KOMIIETEHIIM COTPYIHHUYECTBA CO CBEPCTHHUKAMH, JETbMH MIIQJIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTelIbHOW,  OOIIECTBEHHO  TIOJE3HOH,  Yy4eOHO-
HCCJIEIOBATENbCKOM, MPOSKTHON U IPYTHX BUIAX JESATEIbHOCTH.

Jluunocmmuvie pe3ynomamsl 6 cghepe omHowEeHUL 00VHAIOUUXCS K OKPYHCAIOUEMY MUY,
HCUBOTLL NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:

-TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEW KHU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO yCTICTIIHON PO eCCHOHATEHON U 0OIIECTBEHHOM JESTENHHOCTH;

-3CTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTH K OCTETHUYECKOMY OOYCTpOMCTBY
cOOCTBEHHOTO ObITa.

Jluunocmuvie pesynromamsi 8 cgpepe omuouieHus obyyaowuxcsa K mpyoy, & cgepe
COYUANLHO-IKOHOMUYLECKUX OMHOUEHULL:

-0CO3HAHHBIN BBEIOODP Oyaymiel nmpodeccuu Kak MyTh U CIIOCO0 peaan3aiui COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;
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-TOTOBHOCTh OOYYaIOUIMXCS K TPYJOBOH MNpodhecCHOHAIBHOW IesSTeIbHOCTH KaK K
BO3MOXKHOCTH  y4yacTHsl B PEIIEHUWH  JIMYHBIX, OOILIECTBEHHBIX, TIOCYIapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM;

-TOTOBHOCTh K CaMOOOCIYy>KMBAaHMIO, BKJI0Uass OOyY€HHE U BBINOJIHEHHUE JOMAIIHUX
o0s3aHHOCTEN.

MeTanpeaMeTHbIX:

MertamnpeaMeTHble pe3yJibTaThl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM MPOrpamMMbl
MIPEICTABJICHBI TPEMS TPYNIIaMU YHHUBEPCAIBHBIX YUeOHBIX AeiicTBuil (Y'Y ]I).

1. PerynsaTuBHBIC YHUBEpCAIbHBIEC y4eOHbIC TEHCTBUS

OO0yuaromuiicst HayIuTCs:

-CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTENbHON 1EATEIbHOCTH
Y KU3HEHHBIX CUTYalUsIX;

2. [lo3HaBarenbHbIE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS

OO0yuaromuiicst HayquTCs:

-HaXOAUTh M HPHUBOJUTH KPUTUYECKHE ApPryMEHTbl B OTHOLIEHUU JACHUCTBUN H
CY)KJIEHHM JpYyroro; CIOKOMHO M pa3yMHO OTHOCUTBCA K KPUTHYECKMM 3aMEYyaHUsIM B
OTHOIIEHHH COOCTBEHHOTO CYX/ICHUS, PACCMaTPUBATh MX KaK Pecypc COOCTBEHHOTO pa3BUTHS;

3. KoMMyHUKaTHBHBIE YHUBEpPCAIbHBIC YUEOHbIE 1eHCTBUS

OOyuaromuiicss Hay4nuTCS:

-pa3BEpHYTO, JOTUYHO M TOYHO M3JIararb CBOK TOYKY 3PEHHSI C UCIOJIb30BAHHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) S3BIKOBBIX CPEJICTB.

IIpexmeTHBIX:

B pesynbrare nzydenusi yueObHoro npenmera «MareMaTuka» Ha ypOBHE CPEJHEr0O OOLIETro
o0pa3oBaHus 00y4aronIuiicss Ha yriayOJIeHHOM YPOBHE HAyUUTCS:

HCIIOJIB30BAaTh YMCIIOBBIE MHOXKECTBA HA KOOPAMHATHOM IPSAMOM M Ha KOOPAMHATHOMN
IJIOCKOCTH UL OIKCAaHUSI PEANbHBIX IPOLECCOB U SBJIEHUH; MPOBOJAUTH JIOKAa3aTEIbHBIC
paccyXAeHHs B CUTyallUsIX [TIOBCEHEBHOM KU3HU, [IPU PELIEHUHU 3a]1a4 U3 IPYTUX [IPEIMETOB;

BBITIOJTHSATH U OOBSICHATH CPAaBHEHUE PE3YJIbTATOB BHIYMCICHUH MPU PEIICHUU TPAKTHUECKUX
3a1a4, B TOM 4YHCJEe NPUOIMKCHHBIX BBIYMCICHUH, UCIIONB3YSl pasHbIe CIIOCOOBI CpaBHEHHIA,
3aMKUChIBaTh, CPABHUBATh, OKPYIJIATh YHCIIOBBIE JIaHHBIEC PEAJIbHbIX BEJIMYUH C UCIIOJIb30BAHUEM
Pa3HbIX CHCTEM H3MEPEHMsI; COCTaBIAThH M OLEHUBAaTh pPAa3HbIMU CHOCOOAMM YHUCIIOBBIE
BBIPa)KEHUS NPH PEIIEHUH MTPAKTUYECKHUX 33134 U 3ajja4 U3 IPYIUX Y4eOHBIX NPEeIMETOB;

COCTaBJISTh U peIlaTh YpaBHEHMsI, HEPABEHCTBA, UX CHUCTEMbI MPH PELIEHUU 3aJad JPyrux
y4eOHBIX MPEIMETOB; BBINOJIHATH OLIEHKY MPaBIAONOI00US Ppe3ylbTaToB, IMOJYyYaeMbIX IPH
pPEelIeHUH pa3IM4YHBIX ypaBHEHWI, HEPaBEHCTB M HX CHCTEM IpHU pEIIEHUU 3a7ad APYTrux
y4eOHBIX IMPEIMETOB; COCTABIATh M pelllaTh YpaBHEHUS W HEPAaBEHCTBA C MapaMeTpaMu IpH
pelIeHny 3ajad APYruX y4eOHBIX NMPEAMETOB; COCTaBJIATh YpPaBHEHHME, HEPAaBEHCTBO WIIM HX
CHUCTEMY, ONMCBHIBAIOIIME PEAIBHYI0 CUTYAaLUI0 WIHM NPUKIAAHYIO 3aJady, UHTEPIPETUPOBATH
MOJIyUYEHHBIE PE3yJIbTaThl; MCIIONb30BaTh MPOTPAMMHBIE CPEACTBA NMPHU PELICHUH OTAENbHBIX
KJIACCOB YPaBHEHUH U HEPABEHCTB;

ONpeAeNATh MO rpaukaM M HCIONb30BaTh A PEUICHHs NPUKIAAHBIX 337a4 CBOMCTBA
peasbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOOJbIlIMe M HAUMEHBIINE 3HAUYEHUS, POMEXYTKH
BO3pacTaHus U YObIBaHUS (QYHKIMHM, HPOMEXKYTKH 3HAKOINOCTOSHCTBA, ACUMITOTHI, TOYKU
neperuba, Mepruos  T.I1.); UHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON MPAaKTUUYECKOM
CUTYallUU; OIpeNesaTh Mo TpaduKaM MpOCTeHIINe XapaKTEePUCTHUKU MEPUOTUIECKUX TPOIIECCOB
B OMOJIOTHH, SKOHOMHKE, My3bIKE, PaIHOCBI3U U JIp. (aMIUIUTY1a, IEPHOA U T.I1.);

pemars NpUKIAJAHbIE 3aJaud W3 OHOJOTHH, (U3UKH, XUMHUH, SKOHOMHUKH U JPYIHX
IIPEIMETOB, CBSI3aHHBIE C HCCIEJOBAHMEM XapaKTEPUCTUK IIPOLECCOB; HHTEPIPETUPOBATH
MOJTy4YEHHBIE PE3YJIbTaThI;

BBIUUCIISATh WM OLICHUBATh BEPOSTHOCTH COOBITHI B pEalbHOM >KHU3HU; BBHIOMPATh METOJIbI
MOAXOSIIETO TIPEICTABICHUS K 00paOOTKM TaHHBIX;

COCTaBJISATh C MCIOJb30BAHUEM CBOWCTB T'€OMETPHUECKUX (PUTYyp MaTeMaTHUECKUE MOJENN
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JUIsL pelleHus 3a/1ad IIPAKTUYECKOro Xapakrepa Y 3a7ad U3 CMEKHBIX JNUCLMIUIMH, UCCIEN0BAThH
IIOJIy4YE€HHBIE MOJIEIIN U HHTEPIPETUPOBATh PE3yibTaT;

BJIAJICTh IOHATUSAMM BEKTOPbl M MX KOOPAMHATBI, YMETh BBIIIOJIHATH OIEpaluy Hal
BEKTOPAMH; MCIIOJIb30BaTh CKAJSIPHOE MPOU3BEICHUE BEKTOPOB IIPH PEIICHUH 3a/1a4; IPUMEHATh
ypaBHEHHE IIJIOCKOCTH, (OPMYITY PACCTOSHHS MEXAY TOUKAMHU, ypaBHEHUE Cephl P PEIICHUH
3a[a4; IPUMEHATh BEKTOPbI U METOJl KOOPAMHAT B IIPOCTPAHCTBE IIPH PELICHUH 3a1a4.

OOyyarommiicst Ha yrjiy0J1eHHOM YPOBHE NOJYYUT BO3MOKHOCTh HAYYNUTHCH:

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U S3BIK JIOTMKHU JUIsl ONIMCAHUS pEaJbHbBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33]1a4 APYTHX YIEOHBIX IPEIMETOB

CBOOOJHO ONIEPUPOBATH YMCIOBBIMU MHOXKECTBAMHM IIPH PELLICHUHU 3a7ay;

ITIOHUMATh IIPUYMHBI U OCHOBHBIE UJIEU PACILIUPEHUS YUCIOBBIX MHOKECTB;

BJIa/IETh OCHOBHBIMM IOHATUSAMU TEOPUH JEIUMOCTH IIPU PELICHUH CTaHAAPTHBIX 3a7a4

UMETh 0a30BbIe MPEICTABICHHS O MHOKECTBE KOMIUIEKCHBIX YHCET;

CBOOOJHO  BBINOJHATH  TOXKIECTBEHHBbIE  IIPe0Opa3oBaHUs  TPUTOHOMETPHUUYECKHX,
JOTapu(PMHUECKUX, CTETICHHBIX BHIPAKEHUI,

BIaneTh hopmysoit Ouaoma HproToHa;

YMETh BBIIOJIHATH 3aIIACh YUCIA B IO3ULMOHHOW CUCTEME CUUCIICHUS;

IPUMEHSATH NPH pereHnHt 3a71a4y OCHOBHYIO TEOpPEMY aiIredphl;

NPUMEHATh MPH PEUICHWH 3a/ad MpocTelinne (yHKIUH KOMIUIEKCHON MEepeMEeHHON Kak
reoMeTpuYecKue npeodpazoBaHusl

CBOOOJHO OMpenensaTb THUI W BBIOUPATh METOJ PEHICHUS II0KAa3aTeNbHBIX |
JOrapu(pMHUECKUX YpaBHEHUH M HEPABEHCTB, HUPPALUOHAIBHBIX YPAaBHEHMH M HEpPaBEHCTB,
TPUTOHOMETPUYECKUX YPABHEHHU U HEPABEHCTB, UX CUCTEM;

CBOOOJIHO pelIaTh CUCTEMbI JINHEHHBIX YPaBHEHUH;

peniaTb OCHOBHBIE TUIIBI YPABHEHHUM M HEPABEHCTB C ITapaMeTpaMu;

IIPUMEHSTH [IPU pELIeHNH 3a1a4 HepaBeHcTBa Komu-bynskosckoro, bepnyiuy;

BJIAJIETh IIOHATUEM ACUMIITOTBHI U YMETh €r0 IPUMEHSTD IIPU PEIICHUH 3a/1a4;

IPUMEHATh METOJbl peIleHUs] MpocTeHuX IudQepeHaIbHbIX YpPaBHEHHIH MEpPBOro U
BTOPOTO MOPSKOB;

CBOOOJHO BJIQIETh CTAHAAPTHBIM alMapaToM MaTEeMAaTHYECKOTO aHallu3a JUIsl BBIUMCIICHUS
MIPOU3BOJIHBIX (PYHKIIMH OJHOMN IIEPEMEHHOMT;

CBOOOJHO NMPUMEHATH almapaT MaTeMaTUYEeCKOTO aHaIW3a JJs UCCIIeAOBaHUS (QYHKIMNA U
MOCTPOEHHUS rpapUKOB, B TOM YUCIIE€ UCCIIEIOBAHUS HA BBITYKIOCTb;

OIIEepUPOBATH MOHATHEM NEPBOOOPa3HON (DYHKIIMHU JAJIS peIIeHus 3a/1ay;

OBJIaJIETh OCHOBHBIMHU CBeZIeHUsIMU 00 uHTerpaie Hprorona—JleiibHuIa u ero mpocTenmmx
MIPUMEHEHUAX

ONEPHUPOBATH B CTAHJAPTHBIX CUTYALMSIX MPOU3BOJHBIMH BBICIINX IOPSJIKOB;

YMETh PUMEHATh IPU PEIICHUH 33/1a4 CBOICTBA HEMPEPHIBHBIX (DYHKIIMMA;

YMETb NPUMEHATh NPWIOKEHUE MPOU3BOJHOM M ONPENEICHHOIO MHTErpana K pPEHICHUIO
3a/1a4 €CTECTBO3HAHUS;

BJIQJIETh TOHATHSMH BTOpas NPOU3BOJHAS, BBINYKJIOCTh Tpaduka (QYHKIMH U yMETh
uccle1oBaTh (DYHKIMIO HA BBITYKJIOCTb

HMMETH NPEJCTABICHUE O LIEHTPAJIbHOM NPEIEIbHON TeopeMe

UMETb MPEJCTABICHHE O BHIOOPOUHOM K03 (ppUILIMEHTE KOPPENSILUH U JIMHEHHOH perpeccuy;

HMMETH NPEJCTABICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUYECKON TMIIOTE3HI,
0 CTaTUCTHUKE KPUTEPHS U €€ YPOBHE 3HAYUMOCTH;

HMMETH NPEJCTABICHUE O CBSI3HU SMIIMPUYECKHUX U TEOPETUUECKUX PACTIPEAECTICHUN

HMMETH IIPEJCTaBICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUYECKON TMIIOTE3HI,
O CTAaTHCTHUKE KPUTEPHS U €€ YPOBHE 3HAYUMOCTH;

UMETb MPEJCTaBICHUE 00 aKCHOMAaTUYECKOM METO/IE;

yMETh TPHUMEHATh JUIS PEIICHHWs 3aJad CBOWCTBA IUIOCKMX M JBYTPaHHBIX YIJIOB,
TPEXTPAHHOT'O YIJIa, TEOPEMBI KOCUHYCOB U CHHYCOB JUJIsl TPEXTPAHHOIO YIJIA;
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BJIAJICTh MOHSATHEM MEPIEHANKYISIPHOE CEYCHHE MPHU3Mbl U YMETh NPUMEHATH €ro Mpu
pCILICHUH 33]1a4;

UMETb MPECTABICHUE O JBOWCTBEHHOCTH MPABUIBHBIX MHOTOTPAaHHHUKOB;

MMETh TpEJICTaBlIeHHE 00 akcuomax oO0beMa, MPUMEHATh (OpPMYJabl 00BEMOB
PSMOYTOJIBHOTO MapajulesenuIe/ia, MPU3Mbl U IUPAMUIBI, TETPAdApa MPH PEIICHUH 3aa4;

UMETH MPEJICTABIICHHUE O JBIKCHHUSIX B IIPOCTPAHCTBE: MapaJICIbHOM MIEPEHOCE, CHMMETPUH
OTHOCHUTEJIBHO TUIOCKOCTH, LEHTPAIbHOM CHMMETPUH, IIOBOPOTE€ OTHOCHTEIBHO TPSMOI,
BUHTOBOI CHUMMETPHH, YMETh IPUMEHSTh UX TPU PEIICHUH 33]1a4;

YMETh PUMEHATH (OPMYIIBI 00bEMOB IPH PEILICHUH 3a7ay;

HAXOJUTh 00BEM NapayIelieNuIe]a U TETPadIpa, 3alaHHbIX KOOPINHATAMHU CBOMX BEPIIHH;
- 3aJ1aBaTh MPSIMYIO B IPOCTPAHCTBE;

HAXOJIUTh PACCTOSHUE OT TOYKH JIO IIOCKOCTH B CHCTEME KOOPMHAT;

HaXOJUTh PACCTOSIHUE MEXAY CKpEIIMBAIOUIMMHCA TPSMBIMU, 3aJaHHBIMH B CHCTEME
KOOP/IMHAT.

3 ®opMblI KOHTPOJISA M OLIEHKH Pe3yJ1bTATOB 0CBOEHUS TUCHUILINHBI

KoHTpo:b 1 o1ieHKa pe3yabTaToOB OCBOEHUS — 3TO BbISIBICHHUE, U3MEPEHUE U OLICHUBaHHE
pPE3yJIbTaTOB OCBOCHHUSI IUCIUTUIHHBI.

B coorBercTBUM ¢ yueOHBIM TuiaHOM criermanbHOCTH 09.02.07 MHpOpManoHHbIC
CUCTEeMbl W MpOrpaMMUpOBaHHE, pabodeil mporpammoini o001eoOpa3oBaTeNbHON yueOHOU
JUCIUIUIMHBL MaTtemaTtuka IpeaycMaTpuBaeTcs TEKYUMH M IPOMEXKYTOYHBIH KOHTPOJIb
pE3yIbTaTOB OCBOCHHSI.

3.1 ®opMBbI TeKyLIero KOHTPOJISI

Texymuit KOHTPOJIb YCIEBAEMOCTH TMPEACTaBIsAeT co00il MPOBEPKY YCBOCHHUS y4eOHOTO
MaTepuaia, peryJiipHO OCYLIECTBIIEMYIO Ha IPOTSHKEHUU Kypca 00y4eHHUs.

Texymuit KOHTPOIb pPE3yNbTaTOB OCBOCHUS AMCHMILIUHBI B COOTBETCTBUU C paboueid
IpOrpaMMOl M  KaJeHJAapHO-TEMATUYECKUM IIJJAHOM IPOUCXOJUT TPU  HCIIOJIb30BAHUU
CIEIYIOIUX 00s3aTeTbHBIX (POPM KOHTPOJIS:

— BBINOJIHEHUE U 3alIUTa IPaKTUYECKUX padoT,

- IPOBEPKA BHITIOIHEHUSI CAMOCTOSITETLHOM pabOThI CTYIEHTOB,

- IPOBEPKA BHITIOJHEHUSI KOHTPOJIBHBIX PaloT.

Bo Bpems mpoBeneHHs y4eOHBIX 3aHATUI JOMOJHUTENBHO HCHONB3YIOTCS CIIEAYIOIINE
(GOpMBI TEKYIIEro KOHTPOJII — YCTHBIA ONpOC, pElIeHHE 3a]ady, TeCTUPOBAHHWE MO TeMaM
OTJIE/IbHBIX 3aHATHH.

BoinosiHeHue u 3ammTa npakTudeckux paodor. [Ipaktuyeckue paboThl MPOBOIATCS C
LIEJIbI0 YCBOEHHUS M 3aKPEIJIEHUS PE3yJbTaTOB OCBOCHHUS JMCLHMIUIMHBL B Xone mpakTudeckoin
paboTel O0yyaroniyecs: yyaTcsli MCHOJb30BaTh (POPMYJbl, U NMPUMEHATh PA3IUYHBIE METOAMKHU
pacuera, aHaJIM3UPOBATh IIOJYyYEHHBIE pE3yJbTaTbl M J€NaTh BBIBOJBI, ONMPAsACh Ha
TEOPETUYECKHE 3HAHMUSL.

Crnucok MpakTUYeCKUX paboT:
[TpakTnueckast padora Nel «IIpumeHeHHE KOMITJIEKCHBIX YMCET MPU PEUICHUH (PU3UYECKUX U
TFEOMETPUUECKUX 3a7au»

[TpakTudeckas pabota No2 «BrruncneHne KopHeil HaTypaabHOM CTENCHI

[Ipaktuueckass pabora Ne3 «lIpeoOpazoBaHne YHMCIOBBIX ¥ OYKBEHHBIX BBIPAKCHUMH,
coJiepKalInX CTEIICHN

[TpakTuueckas padota No4 «PermieHne MpuKIIaIHBIX 3a7a49 Ha CII0KHBIE TIPOIIEHTHI

[TpakTuueckas pabota N5 «Perenne ypaBHeHUN rpad)udecKUM METOIOM)

[TpakTuueckast pabota Ne6 «IloaroroBka k KOHTPOJILHOM paboTe.»

[TpakTuueckas pabota No7 «I[IprMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTBY»
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[Tpaktuyeckas padora Ne§ «IIpumenenue GpopmyI JBOWHOTO U MOJIOBUHHOTO YTIIOBY
[TpakTrueckas padota Ne9 «IIpuMeHeHHE OCHOBHBIX TPUTOHOMETPUUYECKHUX (hopmMyIT
JUIsl TpeoOpa3oBaHMsl TPUTOHOMETPUUECKHUX BBIPAKEHUI

[TpakTraeckast pabota Nel0 «Iloaroroska k AudGepeHIIUPOBAHHOMY 3a4ETy.»

[Tpaktrueckas padota Noll «®yukuuonanbHble 3aBUCUMOCTH B PealbHbIX MPOLECCAX)

[TpakTrdeckast pabota Nol2 «Hccnenosanue byHKimm»

[TpakTrueckas padota Nol3 «Pasmernenus, coueTanus, NepecTaHOBKM

[TpakTiaeckass pabora Nol4 «Pemenue mpakTuueckux 3aad ¢ MCTOJL30BAHMEM MPABHJ MEPECTAHOBKH H
pasMenIeHns KOMOMHATOPHKH))

[TpakTudeckast pabora Nel5 «Pemenue mnpakThueckux 3ajad ¢ NpUMEHEHMEM TMPABMI PasMENICHHS H
COYETAHUS)

[TpakTudeckast padora Nel6 «Pemenue 3amau kKOMOUHATOPUKY, IPUMEHSs. GUHOM HBIOTOHA M TPEyroabHUK
IMackamsy

[TpakTideckast padbota Nol7 «Pemenue 3a1au ¢ npuMeHeHUEM CBOMCTB BEPOSTHOCTEH )

[TpakTrueckas padota Nol8 «Mepsi paszbpoca ciyuaiinoii BemmauHb

HpaKTquCKaﬂ pa60Ta Ne19 «Pemrenue MPaKTHYECKUX 3a7a4 Ha 00pabOTKY YHCIOBBIX JaHHBIX »

[TpakTrueckas padota Ne2( «ApudmeTrueckas 1 reoMeTpHIECKas POTPECCHs

[TpakTrdeckast pabota No21 «Cymma Geckoneuno yonIBaronieil reoMeTpHIECKOH MPOrpeccH

[TpakTrueckas padora Ne22 «Mcnonb3oBaHHe MPOrPecCHUH Uil pelleHHs peabHBIX 3aad MPUKIAJHOrO
XapakTepay

[TpakTrueckas padota No23 «IIpumeneHue TabIUIBI IPOM3BOIHBIX 3IEMEHTAPHBIX (DYHKIIHiT)

[TpakTideckast padbota No24 «Casizb Npou3BOIHOMN M MPOMEKYTKOB BO3PACTAHUS U yOBbIBAHUS (YHKIIHI

[TpakTrueckas padota No25 «IlposeseHue ¢ MOMOMIBIO MPOU3BOAHON HCCIIE0BAHUS (YHKIIMM)

[TpakTideckast pabota No26 «Haubosbinee 1 HanMeHbIee 3HAUCHUE QYHKITUM)

[TpakTrueckas pabota No27 «Bropas npoussoaHas GpyHKIM)

[TpakTrdeckast padota No28 «Brimykinocts rpaduka hyHKIUH, TOUKU TIepern6ar

[TpakTrueckas padora No29 «Ilpumenenue npou3BOAHON K IOCTPOEHUIO TPahUKOB (yHKIHI

[Ipaktuueckas padora Ne30 «cnons3osanue reoMeTpudeckoro U GpU3MYECKOro CMbICIA MPOM3BOIHON st
peleHus 3a1a1)

[TpakTrueckast padota Ne31 «IIpasuna HaxokaeHNs EPBOOOPAZHBIX )

[TpakTudeckast pabota No32 «Pemienue 3aau Ha CBs3b NEPBOOOPA3HOI U €€ IPOU3BOIHON

[TpaxTrueckas padota Ne33 «IIpumenenne uHTErpasa JUist BHIMUCIEHHS MIOMIAE»

[TpakTrueckast pabota Ne34 «IIpumenenue uHTerpana st BBIMUCIEHHs PU3MYECKUX BETHIMH !

[IpakTuueckas padota Ne35 «llpumenenue mpou3BOIHOM 1 HHTETpaAa K PELICHUIO PAKTHYECKHX 332U

[TpakTtryeckas padora Ne36 «Meroa pasinokeHus Ha MHOKHTEIN

[Tpaktuueckas padota No37 «Meton BBe/ieHUs: HOBOM TIEPEMEHHOI /1715l PELIEHHS YPABHEHH

[TpakTnyeckas pabora Ne38 «Pewrenne HepaBeHCTB ¢ 01HOMN MEPEMEHHOI»

[Tpaktuueckas padota Ne39 «Cucremnbl ypasHenuii. MeTos1 nocTaHOBKH

[TpakTuueckas pabota Ne4() «Cucremsr ypapuenuii. MeTos anreGpaneckoro CIokeHus»

[TpakTrueckas padota Ne41 «Cucremsr ypauenuii. MeTos BBeIEHHS HOBBIX TIEDEMEHHBIX)

[TpakTudeckast pabota No42 «llpumenenue onpenenuTens s PEMIEHHs CUCTEMbI TMHEHHBIX YPABHEHUI

[Tpaktuueckas padota No43 «lIpumenenre MaTeMaTHIECKUX METOJIOB [IJIsl PELIEHHS! COJIEPKATEIBHBIX 3212

[TpakTudeckas pabota Ne44 «IIpsmoyronbHbIi apasienenumne

[TpakTrueckas pabota No45 «Perenue cTepeoMeTpUUYECKUX 3a/1a4, CBA3AHHBIX C TIEPICHIUKYISPHOCTBIO
IPSAMBIX ¥ IIOCKOCTEH, MCTIONB3Ys MIAHUMETpUIECcKHe (aKThl ¥ METOIBI»

[TpakTudeckas pabota Ne46 «Ilnomaas noBepXHOCTH NPU3MBL, TUPAMHUIIBD
[TpakTiueckas padota Ne47 «Ilnomans noBepXHOCTH HMIHHIPAY
[TpakTudeckast pabota Ne48 «Ilnomaas 60koBoi 1 NIOTHOM IOBEPXHOCTH KOHYCay
[TpakTrueckas padota Ne49 «Brruncnenne miomany noBepXHOCTH TN BPALIEHHS. »

[TpakTrueckast pabota NeSO «O6neM npusMbl, HUIHMHIPA, TUPAMU/ILL, KOHYCA U IAPa»
[Ipakriueckas padora Ne51 «KomOMHaIMsI MHOTOTPaHHUKOB M TEJl BPAILICHHUSL. »
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IIpaxTrdeckas padora Ne52 «Permenue 3amad ¢ npuMeHeHHEM (GopMyTT 00beMa Tew.»
[MpakTudeckas padora Ne53 «IIpocreiiniue 3a1aum B KOOpAMHATAX)
[TpaxTrueckas padota Ne54 «Pemenue 3a1a4 ¢ HOMOMLIBIO KOOPIMHAT
[TpakTudeckas padora Ne55 «Ilosropenue uzydeHHOro»

[TpakTrueckas padota Ne56 «IloTopeHue H3yueHHOTO»

IIpakTnueckass padora Nel «lIpumMeHeHHE KOMIUIEKCHBIX YHCEI MpHU
(UBHYECKUX U TEOMETPHUECKUX 3a70a9»

Nel . BRImoasmuTe CIoKeHHe H BRIYHTAHHE KOMIIEKCHLIX yHcen: (3 Hanma)

1) 5y =—3450,z, =4-Ti,
2 1. 1 5.
3):12——+—I\:J:—+—i:
3 4 4 6

3) z, = —0.6+0.2i,z, =—0.4— 0.5i;

Ne 2_ {1 damn)

Bunonuure rpadmdeckn cnoxenne wicen I = —14+ 31w 2, =44 50

Ne3_ (4 Ganna)
Haiingure nponinejeHie KOMIIEKCHRX YHCEN:

2 1. 2 1

1) 3 =2-3i,z, =—4+1i; 2) -‘1=§—;I -‘:=§+—f
3) 2, = /51,2, = 4/5i; §n=>5-35=24
Ned, (3 Ganna)
Brunmonuure geiicTaHna:

1 L 3i=-2
D - D1y D143
Ne 5_(2 Ganna)

o8
2 |1
BoasecTH B CTENeHbL KOMILIEKCHEIE YHCIA '(_ ! T ; -

Ne 6. Pemmte kpajparssie ypassenna: (3 danna)
a)x -x+2=10

6)dx" +dx+5=0;

B)x - 1dx +74=0.

IIpakTnyeckas padora Ne2 «BbruncieHne KOpHEN HATypaIbHOU CTENICHU
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| mapuanT | 2 papuanT
Mol BulumcanTts: 2 fanna

a)3-216: 6) 432; il 22 o o 51
g’ 625
Ne2. Pemnte ypasnenne: 2 Ganna
T T :
B)R e AN B) 16x*-1=0; i gy
4 4

Ne3. Brumcnure: 2 Ganna

Y24 ST Y243
a)3f0,008-27; G) : B) : [j——.

42 V136 -9

Ned. Yopocmare nripasxenne: 2 Ganna

CHITRELE i r J?‘
5 3750° ; Ac
Y e)46-245 46+ 245.
NeS. BulHecHTe MEOKHTENE H3-M0J 3HaKa Kopua. 2 fanna
a)i-128a": 6) 4 6attat .
Ne6. BuecHTe MHOKHTENE N0 383K kopud. 2 Banna
22V3a, a>0 -35b2, b>0

IIpakTnyeckass padora Ne3 «lIpeoOpa3oBaHie YHCIOBBIX M OYKBEHHBIX BBIpaKCHUH,
COZIepIKaINX CTEICHN)

3adanue 1.

1,7 2,8 -1,5
[IpencraBbre naHHOE BBIp@KEHHE B BUje cTenenu: )V ) )V .

3aoanue 2.

02,707
Yupocture Beipaxkenune: b~ b

3aoanue 3.
2
Yrpocrute Bepaxenue: (a”) 3
3aoanue 4.
33 _1
Cokparute qpobb: —; P

3aoanue 5.

3
1 4

Xox
Haiinure 3HaueHue BoIpaxeHus: W npu x = 0,0625.
X-\Vx

3aoanue 6.
YrpocTuTe BeIpaKeHUE I——Iy + 2\/; .
1+y*+y
3aoanue 7.
-% — 16 1
YrpocTure BbIpaXeHUE — .
a’—4

3aoanue 8.
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1

1

. 3p a2 p _
Haiigute 3HaueHue BhIpaKeHUS 9.3 IIpu p = 7

3aoanue 9.

1

. —6p —
HaiiauTe 3HAaYeHHE BBIp@KEHA 3 ° npup =-2

3

IpakTuyeckas padora Ne4 «Pemienue npuKkiIagHbIX 33124 Ha CJI0KHBIE TPOIICHTHD)

CymectByeT popmyra i1l HAUUCICHUS CI0XKHOTO MPOLICHTA!

S=A*(1+R)"

A- cyMMa BKJIaJIa;

R- craBka nporienra;

T- KOTM4EeCTBO MEPUOJIOB;

S- nony4yaemas cymma.

PaccmoTpuM HeckoNbKO 3a1a4, pelaeMbIX 10 3To GopMmyIe.

3aoanue 1.

Paccuntate cymmy Bkiaza yepe3 3 rojga OpHu CIOXHOM mnpoueHTHoM crtaBke 10%
roJIOBbIX, eciu 06110 BiioxkeHo 100000 pyOeii.

3aoanue 2.

C Kxakol NMpOLIEHTHOM CTaBKOW HEOOXOJMMO BIIOKHUTH JEHBIM B OaHK, €Clid yepe3 2 roja
BKJIaUUK XoueT noayyutsh 120000 pybneit mpu nepBonavyansHoM B3HOce 100000 pyOGieii?

3aoanue 3.

3a 5 ner mpu CII0KHON MPOLEHTHOU cTaBke 7% TrOJIOBBIX HA CUETY Yy BKJIAI4MKA CTAIO
200000 py6uieit. CKOIBKO JCHET OH BIOXKWI B OaHK?

3aoanue 4.

Jiis oOyuenust B kojutemke Heobxomumo 120000 pyoneit. Pogurenn OKCaHBI MONTOXKIIIN
B Oank 75000 pyOneit mon 6% romoBbIX (ClOKHAsl MPOILIEHTHAs CTaBKa). bynmer nu y HHX
HeoOxoaumasi cymma, eciid moka OkcaHa B IepBOM KJjiacce (cuuTaTh 00ydeHue B mkosie 9 jier)?

3aoanue 5.

Bbopuc xouer Bnoxuth 50000 pyOseir Ha 5 ner, yToObl moayuyuTh He MeHbiie 70000
py6neil. Onun OaHK mpeanaraeT BIOXKHUTH JEHbI'M Mo 8% ToAoBhIX, a Japyroil - mox 0,5% B
Mmecsil. Kakomy 0anky otaats npenmnourenue bopucy?

3aoanue 6.

Kakyio cymMMy Hy)XHO BIOXUTh B OaHK, 4TOObI 4epe3 3 rona Ha cueTy Obuio 59550
pyOuieii, ecru cioxHasl MPOIIeHTHAas cTaBka OaHka paBHa 0,5% B mecsi?

IIpakTnuyeckas padora NeS «PemeHne ypaBHeHUH rpadueCKUM METOJIOM»
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ANrOpUTM peLleHms cUcTeMbl ABYX YPaBHEHWIA C ABYMA HEWN2BECTHEIMUN rPadgUYeckuM MeTOAOM:
1) NOCTPOUTE rPadyK NEPBOTO YPaBHEHUS;
2) NOCTPOUTE rpadyK ETOPOTO YPaBHEHS,

3) onNpeAennTb TOUKW NepeceyeHus rpaduKkoB (PeELUeHEM CUCTEMBI YPaBHEH WA ABNAKTCA KOOPAWHATHI KX A0
HaMAEHHON TOUKW).

[Tpumep:

_ {:332 +y? =09,
pewiume cucmemy ypasHeHuli
y—z=-3;
Pewerue

1. Havepmum 2pagux nepeozo ypasHeHus 2%+ y2 =0
Tpapukom ypasHeHuUA A8AAEMCA OKPYHHOCME C UEHMPOM 8 Hayare KoopouHam u paduycom 3.

2. Havepmum zpaguik emopozo ypasHeHUA 1y = T — 3 (eslpazunu y).
3mo npamas, dna nocmpoerus komopod Haiidém dee mouku: (0; —3) u (3;0).

3. OKpyx#HOCMb U NPAMAA nepecekaromea e moykax A u B.
Touka A umeem koopduramel (3;0), a mouka B — koopdurams (05 —3).

Maper yucen (3;0) u (0; —3) Aeasromca peweHuaMU 060UX YpagHeRU(T CUCMEeMbI, @ 3HAYUM, U PEWEHUAMU CLCMeMs]
ypaeHeHud.

Omeem: (3;0) u (0; —3).

I'paduueckuii cnoco0 pemeHus cucteM ypaBHeHWH [padmkoMm ypaBHEHUS C IBYMS
NEepPEMEHHBIMH Ha3bIBA€TCS MHOYKECTBO TOYEK KOOPJIMHATHOM MIOCKOCTH, KOOPIMHATHI KOTOPBIX
o0pamaroT ypaBHEHHE B BEpHOE paBEHCTBO. | 'padukum ypaBHEHHIl ¢ IByMs INEepeMEHHBIMHU
BechbMa pa3HooOpa3Hbl. Hampumep,
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2
y=——x+3
1. 2x+3y=6, 3 - npsiMas

x |

2. xy=5, - runepbona
3. y=-x"+2x +2 - napaGona
4. x*+y’ =4 - okpykuocts, uentp (0;0), pamuyc — 2

I'padukamu Takux ypaBHEHHIT MOIYT SBISTLCS Pa3JIHYHbIE JIMHHU,
Y Y Y.

WOM

-
C

N T

Y Vﬂn
napabona
A
X
x
2 > 0 KyGuvecxas
OXpPYAHOCTE napadona

Pemnre cucreMy 1ByxX ypaBHEHUI

{y=x2+1 [;x—4]2+(y—5)2=9 {y+x—3=0
o L =x x2+y2=9

W

IIpakTnueckas padora Ne6 «IloaroroBka Kk KOHTPOILHOM padboTe.»

3amanue 1
BruncianTh:

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

3amanue 2

216°
Brruuciure: M .

0.09%.0,027°

3ananue 3.
Pemnte ypaBHeHUsI.

) (x=2)x+3)=0;,  2) (x—1Wx+4=0;

3) J(x—2)x+8)=0; 4) Jx+1-+/2x+7 =0.

3ananue 4.

VKaxuTe MPOMEKYTOK, KOTOPOMY MPUHAUICKUT KOPEHb YPaBHEHUSA v 2x” —x—5+x=1.
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3amanue 5.
CKOJBKO KOpPHE MMEET ypaBHEHUE (x2 -9\V3-2x— x): 0.

3amanue 6.
Pemmre ypaBuenue /49 + 9x|x + 4| -2x=1.
3ananue 7.
HaiiiuTe KOpeHb ypaBHEHHS: 1) (i)x_3 =64, 2) (%)’“3 =49.

3ananue 8. Pemmre ypaBuenue: log,(Sx—1)=2.

3ananue 9. Pemmre ypaHenue: lg(x* —2) =Ig x.
3ananue 10 Pemmte ypasuenue log ,(x—9)* —2 = 2log . (x —2);

IIpakTyeckas padora Ne7 «lIpumeHeHHEe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTBY»
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
sin®a + cos?a =1
BcnomuuMm, uro KBagpar o00ro 4yucia Bcerjga OoJblle WM paBeH HYJIs U elle pa3
BHUMATEJIbHO IOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
3ameuaeMm, uto sin‘a <K 1u cos?a < 1
Otkyna —1 K sihna K lu—-1Kcosa K1
Haiinewm sin § u cos 8, 3ameTum, uto sina = cos §; a cosa = sin fB; tga = ctgp
To ecTb B IPAMOYTOJIBHOM TPEYTOJIBHUKE CUHYC OJTHOI'O OCTPOro yria paBeH KOCUHYCY IPYroro
(1 HAOOOPOT).
3aMeTHM, YTO 3Has KOCHHYC OJHOIO yIJla, MOKHO HalTH CHHYyC (TaHreHc, KoraHreHc). U

Hao000pOT.
cosa =+/—/1—sin’a
sina = +/—y1—cos?a

3Hak +/- 3aBUCUT OT TOoro, KaKou YETBEPTHU MMPUHATIICIKHUT YT OJI .

3aoanue 1
OTBeuaeM Ha BOIIPOC, MOXKET JIU CHHYC MPOU3BOJIBHOTO yIila paBHAThCS -2; 8; 1; 0,2; 1/8; V3 /2

MOo3KeT i KOCHHYC IPOU3BONBHOTO YIiIa paBHAThCs -6; -0,6; 1/2; 1/14;v/5/25

3aoanue 2

MoeT 11 CHHYC W KOCHHYC OJTHOTO M TOTO € yIJia YIAOBIETBOPATH YCIOBUAM (MO0 3amaHue
MOJKET 3BydYaTh TaK — CYIIECTBYET JH TaKOW YTroJll @, YTO €ro CHHYC W KOCHHYC paBHBI
COOTBETCTBEHHO)

. 1 V3
1) sin = - ; cosa = —

[ToacraBisieMm 3HaUY€HHE B OCHOBHOE TPUTOHOMETPUUCCKOC TOKIACCTBO, IIPOBECPACM

2 2
sin®a + cos?a = G) + (\/2_5) = i+ % =1 Otser: JIA(cyuecTByer)

2) sina = i; cosa = \2_5
[ToncraBisiem 3HaU€HNE B OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, IPOBEPSEM
2
sin*a + cos’a = (1)2 + <£> L + 2.1
4 4 16 16 4
Otset: HET (Takoro yria a He cylLiecTByeT)

3aoanue 3
Haiitu MHOecTBO 3HaueHUH QyHkMu y = 7 cosa — 3
Bcnomunaem
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—1Kcosakl1

—7 K 7cosa K7
—7—-—3K7co0sa—3K7—-3
— 10Ky <4

OtrBer: —-10Ky K4

Tanrenc ocTporo yriia npsiMOyroJIbHOTO TPEYroJbHUKA — OTHOIICHUE ITPOTUBOJISKAILETO KaTeTa

K IpHIICKAIEMY
to o = a __ sina
g “ b cosa

Kotaurenc OCTPOro yria npAaMoOyYrojJbHOTO TPCYTrOJIbPHHUKA — OTHOIICHUEC ITPUIICKAIIETO KaTeTa K

IIPOTUBOJIC)KAIIEMY
b cosa
ctg a=—-—= —
a sina

Otkynatg a * ctg a =1, 1mbo, 4TO TOXKE Camoe tg a = pryn

3aoanue 4
Uemy paBeH TaHT€HC, €CJIM KOTAaHTE€HC paBeH -2; -7; 1/3; 15/27
3aoanue 5
MosxeT i TaHrec yria paBHAThCS -4; 6; -3; 0; 1000000?
3aoanue 6
Jlokaszate ToxzaecTBo cos*a — sin*a = cos?a — sin’a
4, i d 2, i 2 2N — o2 cin2
cos*a — sin*a = (cos“a — sin“a)(cos“a + sin“a) = cos“a — sin“a

IIpakTnyeckas padora Ne8 «IIpumenenue GopmyI ABOWHOTO U MIOJOBUHHOTO YTIIOBY

Dopmynvt 0801HO20 apZyMenma
sin 2 =2sin acos
cos2a =cos’ a—sin’a,
g
520 =289
I-tg°cx
sin 3¢ =3sin a—4sin’ «,

3
cos3a=4cos” a—3cosc .

3aoanue 1
117z

Haiitit sin 2¢r ¥ cos 2, €Clu 57 < a < - tga =0,75
3aoanue 2
Haiitit sin 2¢r, ecin 90° < & < 180° sin o = %

3aoanue 3
1+cos2a +sin 2a

YIpocTuTh BelpakeHNE -
cosa +sin &

3aoanue 4
JlokasaTh TOXIECTBO cos’ @ —6cos” arsin” o +sin* a = cosda

3aoanue 5
Pemuts ypaBHeHue 8sin 2xcos 2x =4 .

Dopmynvl ROIOGUHHO20 APYMEHMA
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,a l+cosa
cos” — = ,
2 2
Sinzg_l—cosoz

2 2
tgzﬁ l-cosa
2 l+cosa
2tg —
sin o = 20{’
l+1g° =
&
l—tgzg
cosa = 02[,
l+1g* =
&
2tgg
fga = 2
l—gZg
2
3aoanue 1

Brerauciurs tng0 0e3 MoMOIIY TabIUI] 1 MUKPOKAJIbKYIATOpa
3aoanue 2

Bripasuts cymmy S =sin ® o +cos® a uepes cos4a
3aoanue 3

-2 0 2 0
BHINOTHUTE TOHMKeHKe cTenerny sin” 30°, cos® 277, 1g*75°

3aoanue 4
a . «a
1+cos——sm— o
Jloka3atb TOXI1ECTBO 2 _ —ctg —
a . o 4
1-cos——sin —
2 2
3adanue 5

Pemnts ypasHenue 1—2sin”2x=0

IMpakTnyeckas padora Ne9 «[IpuMeHEeHNE OCHOBHBIX TPUTOHOMETPUYECKUX (HOpMYIT
JUTSI IPEOOPa30BAHMS TPUTOHOMETPHUSCKUX BBIPAKECHUN)
3aoanue 1
2sin‘a—1
YupocTuts BeIpaxkeHne A = ———
cosa +sin &

3adanue 2

(sin o —cosa )’ —1

YIpoCTUTE BBIPAXKEHUE —— 3
sm“a—cos” a—1

3aoanue 3
YHIpOCTUTE BBIPAKCHHE cos’ a tg’a +cos’ a
3aoanue 4

cos” a—sin” al
YIpoCTUTh BeIpaXKe€HUE

cos?(—a) —sin( —a)cos(—a) '8 (-)
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3aoanue 5
T V4
YpocTuTh BelpakeHNE COS(E - aj +cos(a + E)

3aoanue 6
sin 2a —2cos2a B 2(sin a —cos )

YHpoCcTUTh BBIpaKEHUE S = — >
(sin ¢ +cosa)cos” a cos 2«

3aoanue 7
coso sin

YIpOoCTUTh BHIPAKEHUE —— - >
2sm“a—-1 2cos"a -1

3aoanue 8

sin(lax — ) — 005[72[ - aj

YIpOCTUTh BBIPAKECHHE W HAWTU €ro 4YHUCIOBOE 3HAYCHHE npu

. (37
cos(a — ) + sin (2 - aj

IIpakTuyeckas padora Ne 10
«IloaroroBka Kk 1M PpepeHHPOBAHHOMY 3a4eTy»
3aganue 1. Brerauciauth

1) 23,267:2,3-3,6-(17,2-0,125 + 0,005 : 0,1) + 6,25 -3,2 ;
2) 9,25.1,04 — (6,372 :0,6 + 1,125 -0,8) : 1,2+ 0,16 - 6,25 -
3ananue 2.  YOpoCTHUTH

) 3 g—%@+3\/180 —4‘/% :

1-vys 3 4
Vo 5+42 Jo-+2°

3aganue 3. BerauciauTh

2)

10:%2l 1 1 2
1 8 3:2) log2§;3) 10g3\5§;4) glog%10g39

3amanue 4. PemuTh ypaBHEHHE
2 2 _ 3
D) (log, x)’ —3log, x+2=0;2) (log, x) +5=2log,x’;

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

1) lo cos = ;2) log ;| ¢ z
g 3 ) g3 g3

3ananue 6. Haiitu rpagycHyro Mepy yriia, BRIpaKEHHOTO B paJiiaHax:
3
D 2:2) 2:3) 25 4)2;5)3;6) 0,36
6 9 4
3aganue 7. YKaXHUTE 4YETBEPTh, B KOTOPOU JIEKUT Yrodl O , €CIIN & =300".
3amanne 8. Haiinure 3HaueHWe KOCHHYCa yrila ¢, €CIM HW3BECTHO, 4To: sing= -0,6 wu

3—7[<0(<272'
2

Vxt=3x-2

3ananue 9. Haligure obnacth onpenenenus GpyHkmn f(x) = 62
-X
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3ananue 10.

bankoBckas mporeHTHas crtaBka paBHa 12% romoswix. KakoBa nomkHa OBITH MepBOHAYATbHAS
CyMMa BKJIaJia, 4TOOBI uepe3 2 rojia ero pa3Mep coctaBmi 56448 pyoneit.

Samanue 11

CKOJBKUMH CITOCOOaMU MOKHO Pa3MECTHTh 6 pa3jIMYHBIX aBTOMOOWJICH B CEMH OIHOMECTHBIX
Ookcax?

IIpakTnyeckas padora Nell «DyHKIIMOHATBHBIE 3aBUCUMOCTH B PEAJIbHBIX MTPOIIECCAX»
OTBeTUTH Ha BOIIPOCHI:

. KTo u3 yuensIx nman ompenenenue QyHKIUN KaKk U3MEHEHHUE OPAWHATHI TOUYKH B 3aBUCUMOCTH
OT U3MEHEHHUs ee abcuuccol?

2. Ko BriepBble cTai ynoTpedasTs ¢aoBo "dpyHnkuus"?

3. Kto BriepBbIe gai siBHOE onpenesieHne GyHKIuu?

4. Kto BBen o0o3HaueHrEe QyHKIIUU CHMBOJIOM f?

5. Oxapakrepu3yiite (yHKIIMOHATBHBIE 3aBUCUMOCTH B MY3bIKE.

6. B dem 3akirodaercs mMaremMarudeckwii mopTpeT mociosun? IlpuBenure aBa KOHKPETHBIX
npumepa.

7. Kakue QpyHKIIMOHAIbHBIE 3aBUCUMOCTH BCTPEYAIOTCS B OMOIOTHU?

8. Kakue (hyHKIIMOHABHBIE 3aBUCUMOCTH BCTPEUAIOTCs B UHPOpMaTHKe?

IIpakTnyeckas padora Nel2 «VccnenoBanue ¢yHKIHI»

2 4+2x—3
Tlpmaep 1. Hecnegyiite dvasamso f(x)=——
x—2

Pemenmne:

2 +2x—3 (x+3Ma—1}

2 x—2

fixi=
X— L
1. D(fi={=€ R:x — 2 # 0}={x€ R:x # 2} = (—o0; 2) U (2; +w0);
2. Bepruraneuas acuMnToTa x=2. [Ipopepxa: ecmw x=2, o (xt3)(x-1)=0.
(x+3}x—1) i _
3. Todss nepecedeHA © OCAME KOODIHHAT: a}f{ﬁF%lg; Togxa (0; 1,5);
8) f (x)=0,  torma | {x+3)x-I=0,
=3 mmm =1, Touwm (-3; ) uw {1; 1)

4 IpoMesVTEE 3HAKONIOCTOSHCTEA! P /f_

x—=2

'"r_'r#dj 'I'\‘-—-'/E xPEff.f

3. Hecnegven dvHKUHIO Ha 9eTHOCTE HIH HEIeTHOCTE.
a) D{fi = (—o5; 2) U (2; 45¢) - 9T0 CHMMETPHIECKOE MHOKECTEO]

(—x+3)—x-1) (3—2x)(x+1)
6) f(-x) = - “= —

—x—2 x+2

TaK Kak f (<o) f ) uf (<o) #- f(x), To dvermma fHe sBngeTca HY 9eTHOH, HHM He9eTHOH.
6. CTeneHs 9HCIMTENT Ha eSHHHIY OONBINE CTENEHH SHAMEHATEN , SHAYHT, CYIIECTEVET
HAKIOHHAT ACHMIITOTA. DEIOEmM IenvEy 9acTh

__r:-i- 2x-3 | x-2 _M ! i
- 2x x+4 fe x-2 R
_4x-3 (= +00) = (=5 50) = F() > x+4 = (f(x) - (-+4)— 0,
4 -8 %

£ SHAYHT, IIO OIIPEJENIEHHEY V' = X + 4 — HaKIOHHAT ACHMIITOTA.
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3
Tax xax fix) =x+4 + xs—z rae — F 0, sma=mT, rpadux He nepecekaeT HAKIOHHVID ACHMIITOTY.
e

7. Obmactu CVINECTEOBAHHA
rpaduxa:

R
0w
L
™

AOTRNANNY

Puc.?

o xt+2x-3
8. Ef Ffﬁr}=7z. IlvcTe v — mapaMeTp, EBIACHHM BEO3MOMHOCTE KOpHEH v
e

MIApaMETPHYECKOTO VPABHEHHA | 1x-2v=x- +2x-3

2+ 2p-3)=0, v=0,

D=2 -4(2y-3)=4-4dy 17 -Sv+12=7-1 v+ 1620
Vv -I12v+16=0, D=36-16=20

y=0£\20=6125

v_
6-2J% =625 4 p3

E(fi=(—00; 6 — 2y/5] U [6 + 2v/5; +a0).
9. Tax xax E(fl=(—o0; 6 — Z\E]U [6-!— 24/5; +oo)= 31 = 6-24/5 u yr = 6+24/5 seamorca
SHAYEHHAME MHHHMYMA H MaxcHMyvMa dvaxums. Hafigenm adbcumccsr Todex

b —(2— s
oA dyexamm giv)= x* 2 +(2y-3) x0=- — % = %
a

6—2v5-2  2(2—/5) _

A Vs,
6+2v5-2  2(2+,/5)

= =1+
2 2 2445

ecm y1 = 6-24/5, To x1 =

eCH }I = 6+2¢/5, To 7 =

VoOuTRIEaq MHOMECIEO 2HAYeHHI DVHEIIHH, onpegendedM, Kakad H2 TOUSK 4BI4eTcd TOUKo
MHHHMYMA, 2 KaKad — TOEKOH MaKCHMYME: Yun—2 + v 5, Xma—2 - ¥ 5,

Eﬁ%ﬁﬂ =f(2+u’§)=ﬂ2v’§;%1{%ﬂrj = f(2 -\/5) = 6-24/5.

10. M3 sckmsa rpadmxa coegver,

gTo v fix) ; 'r L
BO3PACTACT B IIPOMEEVIEAX I _,/
(-00; 2 — V5] [2 +/5; +o0); 62l | il
VOBIBAET B IPOMEEVTELX i
[2-5:2)u(Z 2 + V5], bt
i
o8
L4
s E'ﬁ
PR
=3 2T bE] .__lg'ﬂ'lg :ﬂ:’
& ]
!f/ ]
i
t
1 Puc4

o
o0




3ananue 1. Uccnenyiire pynkuuio no rpapuxy

Dy =sin2x; 2)f(x)=5x4-6x2-3
3amanue 3. Haiitu nHTEpBaIbl MOHOTOHHOCTH PyHKIMH: 1) f(X) =X 3 —4x2 + 5x — 1; 2) f(x) =
3+24x-3x2-x3;

IIpakTnyeckas padora Nel3 «Pa3zmenienusi, coueTaHusi, IEPECTAHOBKI

3agaua 1.

CKOJIBKO YETHIPEX3HAUYHBIX «CJIOBY» MOXHO COCTaBUTh U3 KAPTOYEK B, €, 4, H, 0, C, T, b?

3anaua 2.

CKOJIBKO CYIIECTBYET YEThIPEX3HAYHBIX YUCEII, Y KOTOPHIX BCE U PHI HEUETHBIC?

3agaua 3.

Heckonbko CTpOK B Ka4eCTBE CHMBOJIAa CBOCTO TOCYIapCTBA PEIIMIIA HCIIOJIB30BaTh (Iar B BHJIC
YeThIpeX IO MBeTy: Oeiblid, CUHUN, KpacHbIM, 3eleHbld. CKOJIBKO BCEr0 CTpaH MOTYT
HCIIOJIH30BaTh TaKyI0 CUMBOJIUKY?

3agaua 4.

W3 mudp 1,2,3,5 cocraBuiii Bce BO3MOXKHBIC YeThIpeX3HauHbIC yuciia (63 MOBTOpeHu 1udp).
CKOIBKO Cpeai HUX TaKuX yucel, kotopbie Oonbine 2000, Ho menbie 50007

3anaya 5.

CKONBKO CyIIEeCTBYET CIOCOOOB 3aHATH 1-oe, 2-oe, 3-¢ MecTa Ha yeMrnuoHare no ¢yroomny, B
KOTOpOM y4dacTBYIOT 10 xkomanna?

3agauda 6.

CKOJIBKMUMH  CTIIOCO0AMU  MOXHO JICJIETUPOBATh TPOUX CTYACHTOB Ha MEXKIyHApOIHYIO
KOH(epeHIHIo U3 9 YIeHOB HaAy4HOTO o01IecTBa?

HpaKTH‘leCKaﬂ paﬁoTa Neld «Pemenue MPaKTUYCCKUX 3a4da4d C HCIIOJIb30BAHUCM IIPABUIL
MNEPECTAaHOBKU U Pa3SMCIICHUA KOM6I/IHaT0pI/IKI/I>>

3amaua 1. Y mamsl 2 si6soka u 3 rpymm. Kaxaplid 1eHs B TeUeHUE S5 THEH MOAPST OHA BBIAACT 10
onHoMy GpykTy. CKOJIBKUMHU CLIOCOOAMHU ATO MOKET OBIThH CIeJIaHo?

3anayva 2. [Ipennpustie MOKeET IPEIOCTaBUTh PabOTY MO OJHOMN CIEUATBHOCTH 4 KEHIIUHAMH,
no Jpyrol - 6 MyXuWHaMm, N0 TpeThed - 3 paboTHHMKAM He3aBHUCHUMO OT mosia. CKOJIBKUMU
crocob6aMu MO>KHO 3allOJIHUTh BAKAHTHBIE MECTa, €CIIM UMEIOTCS 14 MpeTeHIeHTOB: 6 KEeHIIUH U
8 My>X4HH?

3a1[aqa 3.B MacCa’KUpPCKOM IOC31C 9 BaroHoB. CKOJIBKHMH CHOCOOaMH MOXKHO paccaguTb B
noe3ac 4 YCIIOBCKA, IMTPH YCIIOBUHU, UTO BCC OHU JOJIKHBI €XaTbhb B Pa3JIMYHBIX Baronax?

3anava 4. B rpynmne 9 yenoek. CKOIbKO MOXHO 00pa3oBaTh pa3HbIX MOATPYII IPHU YCIOBUH,
YTO B IOATPYIILY BXOJUT HE MEHEE 2 YeTI0BEK?

3anaua 5. I'pynmy u3 20 cTyIeHTOB HYKHO pa3AeNuTh Ha 3 Opurasl, IpuyeM B EPBYIO Opuraay
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JIOJDKHBI BXOJHUTD 3 4eloBeKa, BO BTOPYIO — 5 U B TpeTbio — 12. CKOJIBKUMH CIIOCOOAMU 3TO
MOYKHO CJIeNIaTh.

3amaua 6. [lnsg ydactuss B KomaHie TpeHep orOupaeT 5 ManbuukoB u3 10. CKoJIbKUMU
crocobamMu OH MOKET CHOPMHUPOBATH KOMAaHIY, €CJIM 2 OINPEACNICHHBIX MaIbUUKa JOJIKHBI
BOWTH B KOMaHAy?

IIpakTuyeckass padora NelS «Pemienue mnpakTUYECKHX 3a7ad C HPUMEHEHUEM MPaBUI
pa3MeIIeHHs U COUeTaHUS»

3anaya 1.

B xmacce 25 ydenunkoB. CKOJBKMMH CIOCOOAMH MOXKHO M3 HUX BBIOpaTh 4 ydaniuxcs s
JexypcrBa’?

3amaua 2.

CKOJIbKO BapHAHTOB TPEX3HAYHOTO ITU(PPOBOTO KO/IA CYIIECTBYET?

3amgaua 3.

B kontekcte 2 OykBbI Oenoro mpera, 2 OykBbI CHHEro nBeTa u 1 OyKBa JKENTOro IIBETA.
CKONbKUMHU CITIOCOOaMH MOKHO BbIOpaTh 3 OYKBBI (MTOPSIIOK BEIOOpA HE BaxeH)?

3anaya 4.

CKONBKUMHU CTIOCO0AMU MOKHO COCTaBUTh OYKET M3 7 I[BETOB, €CIIU B BallleM pacropshKeHUu 15
1IBETOB?

3agauda 5.

CKOJIBKUMH CITIOCO0aMH MOYXKHO COCTaBUTh CIIHCOK U3 6 PUIBMOB?

3anauva 6.

Ha xHmxHOM TOJIKE BBHICTABIIEHBI § KHUT Pa3UYHBIX aBTOPOB. CKOJIBKO CIIOCOOOB MMEETCS ISt
pPaccTaHOBKU ATUX KHUT B Pa3IMYHOM HOpsIKe?

IIpakTuyeckas padora Nel6 «Pemienue 3a1auy KoOMOMHATOPUKHU, TpuMeHssi OnHoM HploToHa 1
Tpeyroiabauk [lackas»

5 .'E +':‘."'§ i
1.  CKOJBKO WIECHOB pa3oKeHHsi OMHOMa & v7) SIBJISIFOTCS LIETTBIMU YK CTIaMu?
A gl 922 {933 | gded s oS
Boraucnuts cymmy Os F2C5 $2°C; +2'C) +2°C +2°C

3.  Hailitu anreOpamveckylo cyMMy KO3(QQHUIMEHTOB MHOTOYJIEHAa OTHOCUTEIBHO X,

v 17
NoJyyaemoro B pasioxkerun ounoma (3X-4)"

IIpakTnyeckas padora Nel7. «Pemenue 3aa4 ¢ IpPUMEHEHUEM CBOWCTB BEPOSATHOCTEN
3aganue 1

B ypue naxonutcst 15 Oenbix, 5 kpacHbix U 10 uépHbix mapoB. Hayran uzsnekaercs 1 miap,
HaWTH BEPOSITHOCTH TOTO, YTO OH OYZAET: a) OebiM, 0) KpaCHBIM, B) YEPHBIM.

3ananue 2

B wmarasua moctymwio 30 XOJOMWIBHUKOB, MATh M3 KOTOPBIX WMEIOT 3aBOJICKON e(]eKT.
CrnyvaiiHpIM 00pa3oM BbIOMPAIOT OAMH XOJOIMIbHUK. KakoBa BepoOATHOCTH TOTO, UTO OH OyneT
0e3 nedexra?

3aganue 3

Habupas mHomep tenedona, aboHEHT 3a0bUT JBE MOCHEAHHE U(PHI, HO IOMHUT, YTO OJIHA U3
HUX — HOJb, a JApyrasg — Heu€THas. HallTu BeposSTHOCTH TOro, 4TO OH HaOEpET MpaBUIILHBIN
HOMED.

3aganue 4

AOGOHEHT 3a0blI NMHH-KOA K CBOEH CHUM-KapTe, OJHAKO IIOMHHUT, YTO OH COJAEPXKHUT TpU
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«IATEPKU», a ofAHA W3 MUPP — TO JIU «ceMEpPKa», TO JH «BOChMEpPKay. KakoBa BeposSTHOCTH
YCIICIIHOW aBTOPHU3ALIMU C IEPBOM MOMBITKH?

3ananue 5

HaiiTi BeposITHOCTH TOTO, YTO MpU OPOCAHUU JABYX UIPaJbHBIX KOCTEH B CyMME BBINQJET: a)
ISTh OYKOB; 0) HEe 00JIee YeTHIPEX OYKOB; B) OT 3 710 9 OYKOB BKIIIOUUTEIHHO.

3amanue 6

B mudt 20-3TakHOrOo AO0Ma Ha TEpBOM dTaxe 3amuim 3 demoBeka. M moexamu. Haiitn
BEPOATHOCTH TOTO, YTO: @) OHU BBIMIYT HA Pa3HbIX 3TakaX 0) BOE BHIIAYT HA OJHOM 3TaXeE; B)
BCE€ BBIMJYT HA OJHOM JTaxe.

3amanue 7

KakoBa BepoSATHOCTB TOTO, YTO B YETHIPEX CAAHHBIX KapTax OyJeT OJUH Ty3 U OJAUH KOPOJb?
3amanue 8

B smuke Haxoamtes 15 kadecTBeHHBIX M 5 OpakoBaHHBIX jAeraneil. Haymauy usBiekaroTcs 2
netanu. HaliTu BeposiTHOCTH TOro, uro: a) obe jgeranu OyayT KadyeCTBEHHBIMU;
0) omHa AeTanb OyAeT KaueCTBEHHOM, a 0JJHa — OpaKOBaHHOI; B) 00€ JeTau OpaKOBaHHBI.
3aganue 9

Urpoxky B nokep cnaércs 5 kapt. HailTu BeposSTHOCTh TOTO, YTO OH HOJYYHUT: a) Hapy AECATOK U
napy BajneToB; 0) ¢uenr (5 kapT oaHON MacTH); B) Kape (4 kapThl oqHOr0 HoMHHAnNA). Kakyro u3
NEPEYUCIIEHHBIX KOMOMHALIUN BEPOSTHEE BCETO MOTYYUTH?

IIpakTnyeckas padora Nel8 «Mepsl pa3dpoca cirydailHON BETUYIUHBDY
3ananue 1 Haiftu mony, MenuaHy U cpejHee 3HaUeHHE BBIOOPKU:

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

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

X 5 6 1 9 12

M 3 1 4 2 1

3.

3amanne 2. Haiitm cpennee apudmerHueckoe W MaTeMaTHYeCKOe OXHJIAHUE 3HAYCHUH
CIIy4yallHOM BEIUYMHBI X:

X 11 10 15 14 16 12 20

M 2 5 6 1 3 2 1

3aI[aHI/IC 3. Haiitn padMax qJUCIICPCHUIO U CPEAHEC KBAAPATHIHOC OTKIIOHCHUC!
2)2,5,8,4,12,6,2,8, 1

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

3aI[aHI/Ie 4. Haiitu AUCIICPCUIO U CPEAHEC KBAAPATHYIHOC OTKIIOHCHHUC!

X 0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTnueckass padora Nel9. «PemieHne npakTHyeckMX 3ajad Ha OOpabOTKY YMCIOBBIX
JAHHBIX»

3aoanue 1

HalineM Maremarnueckoe OXUAaHUE CIy4ailHOM BENMYMHBI X — YMCIIA CTAaHJAPTHBIX AETaJIeH

cpeau Tpex, oToOpaHHBIX M3 mapTuu B 10 meranel, cpean KOTOpbIX 2 OpakoBaHHBIX. CocTaBUM

psan pacupenenenus st X. M3 yciioBus 3amauu ciieyer, 4to X MOXKET MIPUHUMATh 3Ha4eHus |,

2, 3.

3aoanue 2

3a/laH 3aKOH paclpeneIeHs IUCKPETHON CIIy4aiiHON BEIUUYUHBI X:
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X 40 42 41 44

p 0,1 0,3 0,2 0.4

Haiinure: 1) maTrematuueckoe oOKujaHue; 2) AUCHEPCHIO; 3) CpellHee KBaJpaTUYECKOe
OTKJIOHEHHE.

3aoanue 3

Haiitu: a) marematmyeckoe okujpaHue, 0) IUCIEPCUIO, B) CpeqHEe KBaapaTUYECKOE
OTKJIOHCHHME JUCKPETHOM CIy4alHOM BEJIMYMHBI X 110 U3BECTHOMY 3aKOHY €€ paclpelericHus,
3aJaHHOMY TaOJIMYHO:

X |8 4 6 5

P 02 10,5 02 10,1

3amanue 4
HenpepoiBHas cirydaiinas BenmuurHa X 3aJlaHa HHTETPAIbHON (QYHKIUEH pacrpeeieHus:
Onpux<O0,
F(x) =<{x3mpu0<x<1,
1lopux > 1.

Haittu: 1) muddepenumansnyto ¢ynkuuio pacnpenenenus f(x); 2) maremaTHuecKoe
oxxkunanne M(x); 3) aucnepeuro D(X).

3aoanue 5

PaGounit oOciayxuBaeT Tpu cTaHka. Mi3BecTHO, UTO BEpOSTHOCTH OecriepeOoitHoi paboThl Ha
NPOTSDKEHUH OJTHOTO Yaca IMociie HajlaIKi paBHA JUIsl IepBoro ctanka 0,9, s BTOPOro CTaHka —
0,8 u myst Tperbero cranka — 0,7. HaiiTu BeposSTHOCTh TOTO, YTO 3a 3TOT Yac JIUIIb OJUH CTaHOK
OTKaXET B paboTe u moTpedyeT BMEImaTeIbCTBa paboyero.

3aoanue 6

BeposiTHOCTE mOTIaanusi B 1eNIb NPH OT/AEIBHOM BhIcTpese paBHa 0,6. Haiitu BeposSTHOCTH
TOT0, YTO 4Kcio nonaaanuii mpu 600 BeicTpenax OyneT 3akioyeHo B mpenenax ot 330 xo 375.

3aoanue 7

Haiitu: a) marematmdeckoe okujpaHue, 0) IUCIEPCUIO, B) CpeqHEe KBaapaTUYECKOE
OTKJIOHEHHE JUCKPETHOM CIy4alHOM BEJIMYMHBI X IO U3BECTHOMY 3aKOHY €€ pacIlpelelcHMs,
3a/laHHOMY TaOJIUYHO:

X |8 4 6 5

P 02 |05 02 10,1

IIpakTuyeckas padora Ne20 «Apudmernyeckas U reoMeTpudecKas Iporpeccus»
3ananue 1. [lana apudmerndeckas nporpeccus an : al =10, d = 4. Haiitu a2, a4
3ananue 2. Haittu cymmsbl Sn s apudmernyeckux nporpeccuit an, al =2, d=1,n=10
3aganue 3. Mexay uucnamu 7 ¥ 35 BCTaBbT€ LIECTh TAKMX 4YHCEN, YTOOBI OHM BMECTE C
JAHHBIMU YHCIIaMU 00pa30Baiu apu(PMETHYECKYIO POTPECCHIO.
3ananue 4. HaiiTu nepBblii 4ieH U pa3HOCTb apu(hMETHUECKON IPOTPECCUH, €CIIH:
a,+a, =42 a,+a; =24
{310—33:21' ) {az-aazﬁ{] ’
3ananue 5. Jlana apudmeruueckas nporpeccus: —10; —5; 0; 5...; uU3BecTHa cymMMa MEpPBHIX h
wieHoB Sn = 585. Haiitu n.
3ananue 6. Jlana reomerpudeckas nporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8
3amanne 7. JlaHa reoMmeTpuueckasi MPOTPeccus ¢ MOJIOKHUTEIbHBIMA WwieHamMHu bn . Haiitu b5,
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b,—b, =6

Jp— b,+b, =16

3ananue 8. HaiiTu mepBbIe MSTHh YWIEHOB FeOMETPHUECKOM mporpeccuu bn : bl =4, q =2.

IIpakTnyeckass padora Ne2l. «Cymma OeckOHEYHO YOBIBAIOIIEH T€OMETPUYECKOU
MIPOTPECCU»

3aoanue 1

[IpencraButh B BUsie 0OBIKHOBEHHOM Jpodu uucio 0,(6).

3aoanue 2

Jana nocnenoBarenbHocth C, = 5(—2)" . JIokakuTe, YTO 3Ta MOCIEAOBATEIBHOCTD SIBJISETCS

reOMETPUYECKON TPOrPECCUE.

3aoanue 3

Jana reomerpuyeckas nporpeccust b, = 2(—3)" 1. Haiiaure maThIi YieH IPOrPECCHH.

3aoanue 4

Haiinure cymmy nepBbIX BOCBMU WICHOB IIPOTPECCUMU.

3aoanue 5

Haiinute cymmy OeckoHeuHOM reoMeTpudeckoi nporpeccun 8;2;0,5;...

3aoanue 6

Hana reomerpuyeckas nporpeccus Cy € MOJOKUTENbHBIMU WieHaMH, B KOTOpoil Cy=24;C¢=96 .

a) Haiigute C;. 6) Onpenenure KOJIWYECTBO YJICHOB MPOrPECCHHU, HaYMHAsl C MEPBOro, cymMma

KOTOpBIX paBHa 45.

3aoanue 6

Cymma OeckOHEYHO yOBIBAIOIIEH reoMeTpuieckoi nporpeccuu pasHa 150. Haiitu by, ecu q =

1/3

3aoanue 7

CymMma ujieHOB O0ECKOHEYHON IeOMETpPHUYECKOH Mporpeccuu b, B Tpu pasza OoJblle ee MepBOro

wiena. Haiinnre otHoOIIeHue by/by.

IIpakTuyeckas padora Ne22 «/cronb30BaHHE MPOTPECCUU IJIs PEIICHUS pealbHBIX 3adad

MIPUKJIIATHOTO XapaKTepa

3azaga o genennn xaeda. Cro mep xmeda pasmelHTh MEEIY [ATBH IHOIEMH T4k, 9T00E BTOPOH
MOTYYHT HA CTOREOD 3Ee DOJLINE MepROTO, HA CHOMBKO TPETHH MOTVIHT GOMLINE BTOPOTO, YeTBEpTRIR
OONBIIE TPETHErO H IATHIA DONBIIe 9eTEeprorc. Kpoue TOro, JEOe HepERIX JO/DKHEL IOMVIHIE E | paz
MeHLIIE TpeX ocTATLHE. CKOIBKO HY:KHO JaTh KakgomMy’
Pemenne:
OueEHIHO, KOMMYeCTEAa XTe0a, MOAVYIEHHBIE VIACTHHEAMH pasfena, COCTARIHSIOT BOIPACTAIOIIVID
apudMeTHYISCKYIO nporpeccHio. [IveTs neperli ee wien X, pazHocTs v. Torga
0718 MEPBOTO X, JOMA BTOPOTO X + ¥, A0 TPeTLEro X + 2y, 4014 9eTBepToro X + 3y, Z014 naToro X +
dv.
Ha ocHOBaHHE VCIOBHH 330490 COCTABIAEM CIEIVIOMME JBA VPARHEHHA
X8+ 4) (6 +-20) (- 30) + (+-4) = 100,
{ Tl (x 44)] = (x4 29) 4 (x 4 3y) + (x + 4y).

[Tocne yopomenwii cHCTEMA IPHHEHMAET BHTI

{x + 2y = 20, s -
11x = 2y. Pemme 3Ty cHCTeMY, IOMYIaeM X= 3.y =& . JHa9HT, X1¢0 JOTKeH OLITE pasieleH Ha
2 5 i3
. A= 10-75 20c
chHeyIomEe 9acTH 3, ~ 6, 20, 77 s, 383
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Ve B [IperneM Erunre sHaTH HE TOTRKD

w apHEdMeTHIECKYIO, HO H

- 3 FeOMETPHYECKYVED OporpeccHio. Bot

L E- %

- = it

LS o > HampHMEp, 3ajada H3  OaOHpYyCca
ot L

Paiigga: «Y ceMH IHI 0 CEMH KOIIEK;
KAJad KOINKA CHEJAST II0 CeMH MEIIel, KaEIad MBINE CBEIAcT IO CEMH KOTOCHEE, HI KaEIOT0
KOIOCA MOMET ERIPACTH IO CEMB Mep f9MeHd. Kak BelIHKH 9HCIa 3TOT0 PAOA H HX CyMMAa T

Pewenwne:vicnal/, 49, 343, 2401, 16807, 117649 NpeacTagnaT reoMeTpyuyeckys Nporpeccuio,
I'IEF}BI:-IH yned b4= 7 W 3HameHatenb nporpeccuii L]=_.I'r. Torpa, MCNoNL3YyA Q}O[}M}'ﬂ'y' n-ro 4neda

nporpeccib,,= t}1q”'1, HaxoAum bg= 7 7%= 7 -75= 78= 117649.NM0 dopMyne cyMMbel N - NEpPBLIX

YNeHOoB reoMeTpuYeckoid nporpeccui:Sy=(b1(q™-1))/(a-1), HaxXo4UMSg =
B_. e i

7(7°-1) _ 7((117649-1) _ 137256
7—1 &

2. IlporpeccHs B MaTeMaTHKE
3amaga Ne 1. Uncna rpagycoB, coOepiEamiMXcA B [IOCISNOBATEIRHEI BHYVIPEHHHK VIIax
HEKOTOPOrD MHOTOYTOMBHHEA, COCTABIAIOT NPOTPECCHID, PasHOCTE korTopod 10; mamveHBmmHE vroa
sToro MEOroyroaeHEEA 1007, CroIpko B MEOTOVTOIEHHES CTOPOHT

_ Pemenme. 5,=(2a;+d(n-1))n:l= ={2'DG—19{11—1}}-11:2=5n2+95n. Cyana

W

BHYTPEHHHX VOB MHOTOVIOIBHHEA HAXOIHTCH [0 (QOopMylle, HIBecTHOH H3
reoMeTpH: (n-2)-180.

5n2+95n= 180n-360:

-7 -

Sn--85n+360=0;

n2-170+72=0:
n=8. n=9
C}-—IJIECTE}'_E'T ABad MHOTIOYVTOIBHHEA, VIOBJIETEOPAKIHX VCIOBHKY 330a9H. BOCBEMHVIOIBHHE H
IEBATHVTONBHHEK

IIporpeccan B DHOTOTHE
3anaga Nel.baxtepns, monae B #HEOH opradE:M, K koI 20-8 MHEHYTE JeIHTCA Ha IB€ DAKTEPHH,
KasJad H3 HHX K KOHITY cleayviomux 20 MHHYT AeTHTCH OIATh Ha ABE H T.0. HalaHTe 9HCIOo
OaKTepHi, 00pazvVIOIIHXCA H3 OTHOH DAKTEPHH K KOHITY CVIOK.
Pemenne. B cyrrax 1440 MuEyT. Kasople JEaQUaTe MEHVT NOAEIAETCA HOBOS MOKOISHHAS - 33 CYVTKH

72 moxonennd. [To dopMyIe cyMMEL N IEPERIX WISHOE FeOMeTPHIECKOH IPOrPpeccHH, V KoTopol bp=1.
g=2, n=72, maxommu, 4TO S?2=2'T2—l= 4722366 482 869 645 213 696 - 1=4 722 366 482 869 645
213 695(baxT).

IIpakTuyeckass padora No23. «lIpumenerne TaOIUIBI TMPOU3BOJHBIX SJIEMEHTAPHBIX
byHKIHI
3adanue BpraucINTb NPOU3BOIHYIO (PYHKIIUH:

x7 4+ 5x° 4+ 24x% -7
7xt — VYx2
2 8
R
(5x2% — 3x)*

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

12x3 — VYx%

Nk Wb =
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3 4
8. 12x +7—m

9. (4x3 —12)°
10. (12 —=7x)3- (x3 —2x)*

IIpakTnyeckas padora Ne24 «Csi3p NPOU3BOAHON U MPOMEXKYTKOB BO3PACTaHUS M YOBIBAHUS

(hyHKIUN
3amanue 1. Ha pucynke n3o0paxeH rpaduk GyHKIuA ¥ = f1z) , onpeaeneHHoN Ha nHTepBae ( —

0,5;4,3). Onpenenure KOJIMIECTBO IEIBIX TOUYEK (Y KOTOPBIX KOOpPAMHATA — II€JIOE YUCIIO0), B
KOTOPBIX MPOU3BOAHAS (PYHKIIMH MTOJIOKHUTEIbHA, OTPUIIATEIIbHA. (PUCYHOK 1)

y y y

\ /—\ A :
‘ f \/

0 2 3 X

Puc.1 Puc.2. Puc.3

3amanue 2. Ha pucynke uzoopaxkeH rpaduk GyHKIuu ¥ = /), onpeneneHHon Ha uHTepBaie (— 0
, 5 ;4 , 1). Onpenennure KOJMYECTBO MLEJIBIX TOYEK, B KOTOPBHIX IMPOW3BOAHAS (YHKIUU
OTpHUIATEIIbHA.

3amanme 3. Ha pucynke wuzobpaxen rpaduk v=7(=)— npousBogHod GyHKIUK Y= =),
onpeneneHHoi Ha uHTepBaie (— 0, 6 ; 4 , 8 ) . Halimure mpoMexyTKH Bo3pacTaHus (PyHKITUH
y=1Hz), B orBere YKQXHUTC IMPOU3BCIACHUC IEIbIX TOYCK, BXOAALINX B 3TH MHPOMEKYTKH.

IIpakTuyeckass padora Ne2S. «IIpoBeneHne ¢ TOMOIIBIO TPOU3BOJHOM HCCIEAOBAHUS
byHKIII

3aoanue 1

C nomouibo MPOU3BOIHON HAWIUTE NMPOMEXKYTKH BO3pacTaHus M yObiBaHus QyHkiuu: f(x) =
2x” - 3x” - 36x + 40.

3aoanue 2

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

3adanue 3

Haiiyure HanGoIbIIee I HAMMEHbIIeE 3HaYeHHs QyHKImH f(x) = x* — 8x” + 5 Ha MPOMEXYyTKE [-
3;2].

3aoanue 4

C moMoIplo MPOU3BOAHOM HalaAWTe MPOMEXYTKH BO3pacTaHus U yObIBaHUS (QyHKIuU: f(X)
=x" - 8x* + 3.

3adanue 5

Vccrenyiite GyHKIHIO U TOCTpoiite eé rpaduk: f(x) =-x* - 2x + 8.

3aoanue 6

Haiigure HanGombInee ¥ HaMMeEHbIIee 3Hadenns Gyukmun f(x) = 2x° + 3x” — 36X Ha OTpe3Ke |-
2:1].

3aoanue 7

C noMomIpio0 MpOU3BOJAHON HalAWTE NMPOMEXYTKH BO3pacTaHUs W yObBaHus (yHkimu: f(X) =
2x* — 15x” + 36x.

3aoanue 8

Vccrenyiite GyHKIHIO U TOCTpoiite eé rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9
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Haiinute Hanbounbiiee 1 HauMeHbIIee 3HaYeHUs GyHKIun f(x) = x*—2x*+ 3 na MPOMEXYTKE |-
4;3].

IIpakTuyeckasi padora Ne26 «Haunbonbiee u HaMMeHbIIIEe 3HAYCHUE (YHKIIUN
3aoanue 1

Jns dynkuumit, rpa@uku KOTOPhIX U300paKEHBI HA PUCYHKE, a-T HalIuTe:
1) TOukM MakCMMyMa U MUHHUMYyMa (QYHKIMH; 2) SKCTPEMyMbI (pyHKIHH.

ylr ylr
5 5 -
3 3f
/‘ ]
( A - ' >_2 £ 1\
S71-51 -2 \101 | /o] § N7 [z =6 (4 \L/fol | 2 4\5 x
\v
+3 -3 3
a) 6)
ylr ylr
5 ®
-3
2 3
-3 0 3 i —6 .‘_4::-2 0 2704/ 6 X
i)  Bm e

B) r)
3aoanue 2
Haueprture scku3 rpaduka GpyHKINN

D) X =3 %, =4 f(=3)=5, f(D=-5:2) x;, =5 X0y =2, f(-5) =L f(2)=6;
3) f—uemnas, x,, =-3,x,, =0, f(-3)=4, f(0)=0;

4) f —neuwemnasn, x,, =2, x,;, =5, f(2)=3, f(5)=-4.

3adanue 3

HaiiguTe Toukn MakcumMyMa 1 MUHUMYMa (YHKIIMM €€ MaKCUMYMbl 1 MUHUMYMbI

3 3
Dy=-x*+6x-8;2) y=——3;3) y=—"-1;
x—2 x+1

4) y=—(x+3)5, 5) y=3sinx—1;6) y=1+2rgx.
3aoanue 4
Haiiaute Touku skcTpeMmyMa GyHKIIUU U SKCTPEMYMBI ()YHKITHH

l)yz—(x_lz)2 +1;2) y:4‘x‘—x2;3) y:cos(x+%}4) y=l—sin(x—§j.

3adanue 5
JlokakuTe CleqyIoIne yTBePKACHUS:

1) ecin f — derHas QyHKOMA, x, - TOYKA MAaKCUMyMa, TO —X, SBIAETCS TOYKOM
MaKCHUMYyMa;
2) 2) ecim f — HedeTHas (QyHKIUS Ha IPOMEXKYTKE, x, - TOUYKA MHUHUMYyMa, TO — X,

SIBIISIETCS TOUKOM MaKCuMyMa.

IIpakTnyeckas padora Ne27 «Bropas npousBoaHas QyHKIHID
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1836, Hafit vcropeHHs Tela, JEEKVIIETOCH 0o 2akoHy § () =2 —~ 3 + 44 (s —oy1e B
METpax, I — EpPeMd B MHHVTAX), B MOMeHT EpeMens:  a)f=40cex; o0)f=1=

1837, Hafite ycropeHHe Tela, JRICEVINETOCH IO 3aK0HY § = VI (§ — IIVTE B MeTpax, f —
EpeMA E MHHYTAX), B OPOHIEOIBHEIN MOMEHT EPEMEHH 1.

Jna nassex GVHEKIHE HAHTH OPOHIBOIHEIE ECeX MOpAIKoE (1835—1843):
1838, p=(x+2)°. 1840 p=xf —x— 1. 1842 y = cos x.

1839, p=(2x— 1. 184l p=x+4x — Ta? 1843 p=(1+x)100

1844, Mokazars, 910 1719 GVHELIHH ¥ = & sin X — b COs X CHIPABeITHEC COOTHOIIEHHS yI‘" =y

100
)

1845, Cromeko pas Hy#HO npogubdepermmposars dyaxmmo y = (x> + 1)1, a106m 5

PEe3VIETaTE NOMVEHICE MEOToLIeH J0-H cTenenn’

1846* . Hafitn nponzeogayie 100-ro nopagxa o1 GVEEIHHE y = sin X cos .
OTBETEL

1
gVt
1838, y" = 3 (x+ )% y" =6 (x+ 2; r"’—ﬁ y "’=...==ﬂ+ 1839, y' =
=6 (2x — 1)% ”—24{2x—1} y" =48, y'V=yV= =0, 1842, y'=—siny

y' = —cosx; yl = gin x"a%'w = £0S X M Jance mce nrmmpﬂfmﬂ. 1845. 150 pas.

1846. Emnx—:ﬂcﬁx s "*;* sin 3x.

IIpakTuyeckas padora Ne28 «Brimykinocts rpaduka QyHKINH, TOUYKU MTEPETHO
3ananue 1. Halitu Touku nepern6a 1 MHTEPBAIbI BBITYKJIOCTH U BMATUHBI TPaQUKOB (QyHKIUH.

1838. a) 18 mjmun® 6) 730 m/mun®. 1837, —

—_ 3. _ay’
y=2x" -z +365 - 100 N =ztoas —18xt+2x-1. V=1 \I(x 4y’
3amanue 2. Haiitu ToYkM mepernba W WHTEPBAIbl BBINYKIOCTH W BMSITHHBI TpaduKoB
bynxmmit. ¥ = f—dx —18x" +2x 1.
3ananue 3. HaiiTu Touku meperuda U MHTEPBaJbl BHIMYKIOCTA U BMATHHBI TpadUKOB (YHKIUI

¥ =1—q3||(x—4)5.

IIpakTuyeckas padora Ne29 «[IpumMeHeHue Npon3BOAHON K HOCTPOEHUIO IrpadUKOB PYHKIIHI»
3aoanue 1

C nomomnibio NMpOU3BOJHON HaAlAUTE MPOMEXKYTKU BO3pacTaHus W yObiBaHusd ¢QyHkiuu: f(x) =
2x” — 3x” - 36x + 40.

3aoanue 2

Hccnenyiite ¢pyHkuuio u noctpoiire e€ rpapuk: f(x) = -0,5x” + 2X + 6.

3aoanue 3

HaiiguTe HanGosbiee ¥ HanMeHblee 3uadenns Gpynkmmn f(x) = x* — 8x* + 5 Ha nmpoMexyTKe [-
3;2].

3aoanue 4

C mnomoupl0 MPOU3BOAHON HaIWTE MPOMEXYTKH BO3pacTaHUs U yObIBaHMs (QyHKuuH: f(X)
=x'—8x* + 3.

3aoanue 5

Hccnenyiite ¢pyHkuuto u noctpoiire e€ rpapuk: f(x) =-x"-2x +8.

3aoanue 6
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Haiinute HanbomnbIiiee U HanMeHbIee 3HaUeHUs QyHKIUH f(X) = 2x> + 3x* — 36x Ha oTpe3kKe [-
2;1].

3aoanue 7

C moMomipi0 MPOU3BOAHOM HAWIUTE MPOMEKYTKH BO3pacTaHus W yObiBaHus GyHKiuu: f(x) =
2x> — 15%% + 36x.

3aoanue 8

Uccnenyiite pynkuuto u mocrpoiire e€ rpaduk: f(x) = X2 +3x + 4.

3aoanue 9

Haiinute Hanbosbiiee 1 HauMeHbIIee 3Ha4eHUs GyHKIun f(x) = x*—2x*>+ 3 na MIPOMEXYTKE |-
4;3].

IIpakTuyeckass padora Ne30 «lcronb30BaHHE T'€OMETPUUYECKOTO M (DPU3UYECKOTO CMBICIA
MIPOU3BOHOM ISl pEILICHUS 3a/1a4»
CBA3b NPOU3BOAHON C GU3NYECKUMU BETUUYMHAMMW.

CBA3bL NPOV3BOAHOMN C OnwcaHwne BenM4YMH Pursmyeckan popmyna
bU3MHECKUMI BRIMYNHAMMN
U — CKOPOCTh __ 5
v==5{t) S — nepememenne v t
@ — yCKOpeHHe _
a=v'(t) ¥ — CKOPOCTh A Tt
I — cuna Toka = q
I=q{t) § — 3MeKTpUYecKUil sapas Tt
P — IMHeHHAaA [VIOTHOCTE m
p=m(l) m — Macca Tesa T
| — pnuHa Teaa
p — 00 beMHAA IOTHOCTE m
p=m'(V) m — Macca Tesa P= ;

V — obmpem

Nel. HailiTu KHHETHYECKYI0 DSHEPIHIO Tela, KOTOPOE JBHMIXKETCS MPSMOJUHENHO IO
3aKOHY S=1-1+1" (5 — m3MepseTca B MeTpax, a | — B cekyHaax), gepes 10 c. mocne Hauana
JIBIKEHMs. Macca Tena cocTaBIsieT S K.

Ne2. B TOHKOM HEOHOPOJIHOM CTEpPXKHE JUIMHOM 25 CM., Macca KOTOporo (B I') pacipe/iesieHa 1o

3akony M= 217 +31 , Tae I _ JUIMHA CTEP’KHSI, OTCUMTHIBAIOLIASACA OT €ro Havajla, HalTH
JUHEHWHYIO TIJIOTHOCTh B TOYKE:

1) OTCTOSAILEH OT Hauaja CTeP’KHA Ha 3 CM.;

2) B KOHIIE CTEPKHS.

Ne3. KomnuecTBo JICKTPUUECTBA, IIPOTCKAIOIICE Yepe3 MPOBOJAHUK, HAUMHAsI C MOMCHTA t=0 c
o og=3rxr2? o

3aacTcA (1)OpMyJ'IOI/I g=3"+1+2 . Haiinure CHJTy TOKa B MOMEHT BPpEMECHHU t=3c,

Ne4. B kakoili MOMEHT BpPEMEHH CKOPOCTb TOYKH, KOTOpas ABHMIKETCH Hp&lMOJ‘IHHCﬁHO 110

x(t)=5=3t=12 «x(1) '
3aKOHY , — HepeMelleHre B CAaHTHMETpax, | — BpeMs B CeKyHax), Oyaer

paBHa 33 cm/c.?
IpakTuueckasi padora Ne31. «Beruncnenue nepBooOpasHoi i QYHKIHN

3aoanue
Haiigure nepBooOpaszHyto
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1. f(x):6x—9+3x5—%

2. f(x)=5cos(4x—2)+5x

3
P 52
2 4
4. = -
T e
3
5. =——
f(x) 570

6. f(x)=5e>" +4x>

. fw=2ys
X

3
2x-5

8. f(x)= —4

X

f) =386

\O

IIpakTnyeckas padora Ne32 «Pemienue 3aa4 Ha CBS3b IEPBOOOPA3HOM U €€ TPOU3BOTHOM

IIpakTuyeckas padora Ne33. «[IpumeHeHre UHTErpaia Juisi BBIYUCICHUS TUIOMIA e »

3aoanue
Haiinure nepBooOpasHyto

f(x):6x—9+3x5—%

F(x)=5cos(4x—2)+5x

3

S = 4sin % (5 —2x)
2 4

@)= Jax+3
3

f(x) = G_Tx)

f(x)=5e"" +4x°

J(x) = —+5x

3
fo) =

F(x) =35 485

3aoanue 1

Haiitu niomanas gurypsl, orpaHu4eHHON rpagukaMu GyHKIUN y=2X,y=3X U npsamoii x=1.
3aoanue 2

Haiitu mnomaas @urypel, orpaHuueHHOM rpadukamMu QyHKIMA y=sinX, y=COSX U
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npsimbiMu X=0,x=1/2.

3adanue 3

®urypa orpaandena rpadgukamu QyHKIMH y = 3 — +/x u npameivu x=1,y=0. TIpsamas y=4 menut
¢burypy Ha nBe yactu. PaBHbI T uX muiomaan?

3aoanue 4

Haiitn mnomans ¢urypsl, orpaHudeHHOW TrpadukoM GyHKIUM y=Xx2+2X, KacaTeIbHOW K
rpaduky B Touke ¢ abcuuccoit x0=1 u ocpro OY.

IIpakTnyeckass padora Ne34 «lIpumeHenue HHTErpasa aisi BBYUCICHHUS (PU3HMUECKUX
BEJIMYMH»

. .
1. CkopocTb IBMXEHHUS Tella 3a7aHa YPaBHEHUEM v=t t+ 3. Haiitu ypaBHeHnue
o 55 = 3 M.
JIBUYKCHHMS, €CJTM B HAYaJIbHBIH MOMEHT BpeMeHH ~°
2. Haiitu ypaBHeHUE ABUKEHUS TOUKH, €CJIM K MOMEHTY Hadajia OTCueTa OHa Ipoluia

= = 2 —_
myTh ~0 4 ™ aero ckopocth 3aana ypasHernem ¥ = b 6t +7.

3. CkopocTh ABMKEHUS Tella MPONopIoHaIbHa KBaApaTy BpeMeHH. HaliTu ypaBHeHUE
JIBIDKEHUSI T€Jla, €CJIM U3BECTHO, UTO 32 3 ¢ OHO mponuio 18 m.

- 2
4. Teno aBuxeTcs NPSIMOIMHEHHO CO CKOPOCTHIO v(t) = (3 +3t%)
MPOMJEHHBIN TEJIOM 3a 5 ¢ OT Hayaja JBUKCHHUS.

Mm/c. Haiitu myTsb,

= (342
5. CkopocTb ABM)KEHHUS TEJa U3MEHAETCS 110 3aKOHY v(t) =(3t°+t+1)
IPONJCHHBIN TEJIOM 3a 4 C OT Hayana JBUKCHUS.

6. Haiitu nyts npoiineHHsIi Tenom 3a 10-10 ceKyH 1y, 3Hasi, YTO YTO CKOPOCTH €T0
_ 42
v=t+4t -2

M/c. Halitu myTb,

IPSIMOJIMHENHOTO ABUKEHUS BhIpaXKaeTcst popmyJioi m/c.
7. Haiitn myTh, NpONMAEHHBIN TOYKOM OT Hayajia JIBUKEHMS J10 €€ OCTAHOBKH, €CIIH

CKOPOCTb €€ TIPAMONMHEHHOrO IBUKEHUS N3MEHSAETCA 110 3aKOHY © (15t —5t%)

Kakyto paboty cosepiiaet cuna B 8 H nipu pacTsskeHuu npyKuHbl Ha 6 cM?

9. Cuna B 40 H pactarusaer npyxuny Ha 0,04 M. Kakyto paboTy HaJjo COBEPIINUTH, UTOOBI
pacTsHyTh npyxuny Ha 0,02 m?

10. Beruncnuth cuily AaBJIEHUs BOABI HA BEPTUKAIBHYIO NPSMOYTOJIbHYIO IIJIACTHHKY,
ocHoBaHue koTopoii 30 M, a BeicoTa 10 M, mpuueM BepXHUI KOHEI] IJIACTUHKU COBIIAIAeT
C YPOBHEM BOJIBI.

11. Beraucnuth cuity JaBieHUs BOABI HA OJIHY U3 CTEHOK aKkBapuyma, UMeromiero ;ummHy 30
cM # BbIcOTy 20 cMm.

m/c.

*

IIpakTnyeckas padora Ne3S «[IpuMeHeHne Npou3BOAHON U UHTErpaja K pELICHUIO
IIPAKTUYECKUX 3a7a9»

BeruucnuTe miomnaas KpUBOIMHEHHBIX (GUTYp
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S = j‘f(x)dx

S = [(f ()= p(x))dx
y_w(x) a

O =
L]

S = j'f(x)dx + j:(p(x)dx

IIpakTuyeckas padora Ne36 «Metos pa3noKeHUsT HA MHOKHUTEIT

3aoanue 1

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

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

Pemnts ypaBuenune 9 — 4 *3* +3 =0

3aoanue 4

Pemuts ypaBaenue sin2x = 0

IIpakTuyeckas padora Ne37 «Metoj BBeIEHUSI HOBOW MTEPEMEHHOM Ui PEIICHUS] YPAaBHEHUI

Pemure YpaBHCHHA, CUCTEMY ypaBHeHI/Iﬁ MCTOJAOM BBCIACHHA
5 , 3 __, HOBOMIIEPEMEHHOMU.
3x—y x—3y
15 2
3x—y x-—3y N

! Hecnoxno 3ameruTh B  000MX  YpaBHEHHMSIX  CHUCTEMBI

OANHAKOBBIC BBIPAKCHU . HOBTOMy MEpBbIM JICICTBUEM BBOJHUM HOBEIE

IepEeMCHHBIC:

[Tonyuena 5 1 IpoCTelIlas JIMHEHHAs CUCTEMa,
KOTOPYIO MOJKEM DEIINTh 3x—y x—3y ’ MI00BIM M3 paHee PAaCCMOTPEHHBIX
cocoboB.  Pemmmm ¢ MOMOIIBI0 METOJa MOJACTAHOBKH.
BbpasuM a B repsom  CPNO7HASM 3ameny: YPaBHEHHMH U MOJICTABUM BO BTOPOE:

5 3 _
. 1_5y : —231; < {;:—i’bzb_;f

{a-|-3.b=—2 (_}{ EX_},+X_3},=

3a+2b=1

H{a=—3.b—2€

—7b =7

Tenepb HEOOXOIUMO BEPHYTHCS K UCXOJHBIM IEPEMEHHBIM:
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Ix—y H{Ex—y=5¢0
x—3y=-1=0

{3x—y= (_}{3}(—31:5(_}{3(331—1]—31:5(_){9]{—3—3;:5(_){ 8y =8
x—3y=-—-1 x=3y—1 x=3y—1 x=3y—1 x=3y—1
o y=1 H{Yzi
x=3—-1 x=2
Otser: (2;1)

3aI[aHI/Ie 2. Pemuthb CUCTCMY MCTOAOM BBCACHH S HOBBIX IICPCMCHHBIX !

{cosx +cos2y =—0,5
3cos2y —cosx =25

Beoaum u M3y4aem HOBbIE NEpEeMEHHbIE!

cosx =a € [—1;1];cos2y = b € [—1;1];

Mpouzeoamm 3ameHy:

{cosx +cos2y = —-0,5 {a +b=-0,5
3cos2y —cosx = 2,5 3b—a=25

nDJ’I}"—lEHHyI-CI CHUCTEMY MOMXHO pelwaTe pa3fIMiHbIMK cnocobamu, mbl npUMeHMM METOL
aJ'IFE!E‘rpaM‘-IE!CKOFO CNOXMEHWA:

{a +b=-05

1
3h—a=25|TO=20b=7

nO,ﬂ,CTEBMM Haﬁ,ﬂ,EHHOE 3Ha4YeHWe B Nepeoe YypaBHEHKWE K HaI:I,EI,EM da.
a+b=-05<a+05=-05<a=-1
HaineHHsle 3HaveHua yaoeneteopaoT O3, [Nepexoanm K MCXOAHBIM NEepeMEHHbIM:

{cosx=—1 E x=mw+2mnnEZ { x=m+2an,neEZ
“

1 1 (=3 T —
0052y=§ 2y=iarccosi+ 2nk,k € Z 2}’=i§+ 2rk,keZ

x=mt+2rn,neEZ
—3 T
y=ig+ﬂk,k EZ

OTgeT: (T + 2mn; g+ k), (T + 2mn; —§+ k), knelZ

O6paTyvm BHUMaHMe, 4YTO 34ech N M k HMKaK He CBf3aHbl MeXay COBOoN M NPU HAXOMAEHWM THAYEHMIA X 1
Y HYXXHO CTaBWTb Pa3Hble LeNoYuc/eHHbIe NepemMeHHbIe.
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{ lgx —lgy =1
lg?x +1g°y=5

OuyeBnaHa 3ameHa:

{lgx=a
lay=b

He 3a6piBaem npo O3: x> 0.y >0
Mpeo6pazyem:

{lgx—lgy=1 H[a—b=1
lg?x +1g?y=15 a?+ bt =5

Pewnm nonyyeHHylo CMCTEMY METOAOM NOACTAHOBKMU, BbIPa3iM B MEPBOM YPAaBHEHWMW a M NOACTaBUM
BO BTOpPOE ypaBHEHWE!

[a—b=1 (_){a=b+1 (_){ a=b+1 <—>[ a=b+1 o
a?+bt=5 la®4+b:=5 ((B+1)2+b2=5 W2+2b+1+b2=5
[a=b+1 [a,=—1
[ a=b+1 (_)[ a=b+1 o b=-2 o b=-2
2B2 4+2b—4=0 B +b—2=0 [a=b+1 {a=2
b=1 b=1

BepHEMCH K MCXOOHbIM NEPEMEHHbBIM:

1 {lgx=—'l {yx=0,1
—3 lgy=-2 =0,01
2 ‘_’[ lgx =2 “’[{x=10n
1 lgey=1 y =10

(-
(=

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

(3z — 14)% — 4(3z — 14)+3 = (
(2z —21)2 —5(2z —21)+4 = 0.

Ob6ozHayaem 2x — 21 = vy. [Mosyyaemca npocmoe KeadpamHoe ypaeHeHue:

yg —by+4 = 0 no Teopeme Bueta;

y1 =4, yo=1.

Bosspauyaemca k 0003HaYeHHOMY:

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

Omeem: x = 12.5; = = 11.
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MeToaom BEEAEHNA HOBOH I'I'EDE‘ME'HHGH PewakoTCA 6HKE§a,ﬂ,paTHbIE YPaBHEHWA.

azt+ b2+ c = 0, 20ea,b,c € R; B bMkBaapaTHbIX
ypaBHeHWAX Bcerja

MCNONL3YETCA HOBaA
z? = Y; nepemeHHas.

9 nOﬂ}"—lE\E‘TCH KBajpaTHoe
ay“ +by+c=0. ypaBHeHue.
zt — 1322 +12=0;
zd - 1322 +12 =0,

22 =y, Toraa y2 — 13y + 12 = 0;
y1 =12, yo=1.

OTBeT : {—2{?; —1; 2/3; 1}.

K{]'Kny 3AMeHY MOXHO UCN0AB2080ME 8 3MOM ypGSHE'HUU?

1 5
—_—+ —
2410  z2411

= 2. Crapaemcs BbIrogHO 0003HaYNUTD.

1 5 5. .2 .
—_ =2: *+10=1y:
2410 22410 +1 ' Y;

IIpakTnyeckas padora Ne38 «Perienue HepaBeHCTB C OIHOM MEpPEMEHHOIN»
PaccmoTtpum pemienue B o01iemM BUIE: flx) > g(x) (D).

*0 HaspIBaeTCH YACTHBIM peuIeHueM, eCili flxo) > g(x0 ].

MHOXecTBO BCEX YacTHBIX pelIeHUH ecTh oOliee pemieHue (WM TPOCTO pelIeHHe)
HEpaBEeHCTBA. PelINTh HEpaBEeHCTBO — 3HAUUT HANTH ero odlee perieHue.

PaccMoTpuM oTIMYMSI HEPABEHCTB OT YPaBHEHMIA:
1.  Hmeet OecKOHEUHOE MHOXKECTBO pPEIICHUH (KaK MPaBHIIO).
2. HeBo3MoOHa nmpoBepKa MOJCTAHOBKOM B HCXOTHOE HEPABEHCTBRO.

[ToaTomMy HepaBeHCTBa MOXKHO pelIaTh TOJIbKO PaBHOCHIBHBIMH IIPEOOPA30BAHUSIMU:
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flx) =g(x)..=(2)..xeX
Pemenue HCPABCHCTBA 3aKJIIOYACTCA B 3daMCHC UCXOAHOTO HCPABCHCTBA boiee MMpOCTBIM, HO

PaBHOCHJIHBIM HEPABEHCTBOM.
Onpeoenenue 1.

HepasencrBa fx) > g(x) (1) n p(x) > k() (2) Ha3pIBaIOTCSI PaBHOCUIIBHBIMU, €CIIM MX

pELIEHHs COBIIAIAIOT. flx) = g(x) & plx) > k(x).

[Ipumep 1
Ilpumep 1.

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

MHoskecTBa pelIeHU COBIIAAAIOT. 3HAUNT:
2x—1>0 < log(4x—1) =0

Onpenenenue 2. PaBHOCHILHOCTH HEPABEHCTB

Omnpenenenue 2. Ecnau peleHne HepaBEeHCTBa fx) = g(x) (1) comepxxutrcsi B pelieHUU

HEpaBEHCTBA p(x) > k(x) (2), To HepaBeHCTBO (2) ecTh ciencTBue HepaBeHCTBa (1).
F&) > g(x) = p(x) > k(x)
PaccmoTpuM HEKOTOPBIE U3 PABHOCHIIBHBIX MPEOOPA30BAHMIA:
| F) > g0 Fx) —g(x) > 0

) flx) = g(x) & F () = g™ ()
3.0 > @ S f(x) > g(x)
4 af ) > g9 == f(x) < g(x)
Rix)=0
5 fx) = gx) = f(x) * h(x) = g(x) * h(x)

6 F() > 9(x) 5 F(x) * h(x) < g(x) * h(x)

PaCCMOTpI/IM IMPUMEPLI, B KOTOPBIX MOKHO JOIMYCTHUTH TUIIOBBIC OIINOKU:

[Ipumep 2
| 1<

«Pewenuey:

x#=0
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=1 (x = —-10,= —11

x
«Omeemy: = — — YaCTHBIE pelIeHus)

x.
Hpo6neMa B YMHO>XCHHH Ha OH Mor OBITE U OTpHULATCIIBHBIM, U ITOJIOKHUTCIIbHBIM. Ha,Z[O
MCHATH 3HaAK.

x
HpaBI/IJ'IOZ B HCPABCHCTBAX HEJIB34 YMHOXATh Ha , €CJIM €I'0 3HAK HEC U3BCCTCH.

_:1
2. %
Pewenue:
1
—kx=1=%x
x
x=1

Omesem: ™ — 1(6€pH0)
[IpaBunbHOE penieHue:

3.

Eil {1£x
* =

Puc. 1. Unmroctpauus k npumepy 1

i
- =
x::_lﬁ-{l x@xc:l]
’ =0 x =<0

_—R\:
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Puc. 2. Unmroctpanus k npumepy 2

Omeem‘x{ﬂmnxz 1

IpakTuyeckasi padora Ne39 «CucreMbl ypaBHeHH. MeTO MMOJCTAaHOBKHY

PaccmoTpum cuctembl IByX ypaBHEHUH ¢ ABYMs HEM3BECTHBIMU (1) U Tpex ypaBHEHHIA C Tpems
HEU3BECTHBIMHU (2).

{p(x,y] =0 (1)

q(x,y) =0
3,[[6(31) puq-— HeKOTOpBIC BBIpa)KeHI/IH, 3aBUCAIIINUEC OT Iapbl HepeMCHHBIX xny.

p(x,y,z) =0

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

r(x,v,z) =0

3,I[eCL P, q U T — HCKOTOPLIC BBIPAKCHUA, 3aBUCAIITHUEC OT TpOﬁKH IIEPpEMCHHBIX X, Y U Z.

x "
YacTHpIM pemieHHeM cuUcTeMbl | Ha3biBaeTcs mapa yucen ( “"F“') Takas, MPU MOJCTAHOBKE
KOTOPO B YpaBHEHHUS CUCTEMBI IOJyYUM BEPHBIC PABEHCTBA.

i Xpi ¥oi Zo
YacTHBIM pelIeHHEeM CHUCTEMBI 2 HA3bIBAECTCS TPOWKa YUCE ( ) Takasi, IpH MOJICTAHOBKE
KOTOPOU B YpaBHEHUSI CUCTEMBI TIOJIYYUM BEPHBIC PAaBEHCTBA.

Pemnts cucreMy ypaBHEHUH O3HA4aeT HAUTH MHOXKECTBO BCEX €€ PELICHUM.

UrtoObl HaAWTHM MHOMECTBO BCEX pEIIEHUH CHUCTEMBl, JIydllle BCEro IO0JIb30BAThCS
HKBUBAJIEHTHBIMU WJIM PAaBHOCHUJIBHBIMH HpPeoOpa3oBaHUSIMHM, TO €CTh TaKUMH, KOTOpbIE He
HCKaXXalOT MHOXECTBO peuleHud. B pesynprare Takux mnpeoOpa3oBaHUN Mbl TOJTy4aeM

PaBHOCHUJIBHBIC CUCTEMBI, TO €CTh UMCHOIIIUEC OAHO U TO K€ MHOKCCTBO peH.IeHPIfI

Taxum 06pa3om, mpolecc peleHHs] CUCTEMbI CBOJUTCS K MOCTEIIEHHOMY MEPEeX0/1y OT 3aJJaHHON
CJIOKHOM CHUCTEMBI K Bce O0Jiee MPOCTOM U Tak J0 TeX MOop, MOKa He MOJyYUM OTBET.

MeTopl pelieHus CUCTEM C ITOMOIIBIO0 SKBUBAJIEHTHBIX MPe0Opa30BaHMIA:
-METOJI IIOJICTAHOBKH;
-METO/JI aNreOpanvdecKoro CI0KEHNUS,

-METO/I BBEJICHUS HOBBIX TIEPEMEHHBIX;
2. CyTb MeTOJ1a TO/ICTAHOBKH

[ToBTOpM MeTox mnonacTaHOBKUM. HamoMHuUM cyTh naHHOro meroza. Mpel paccMaTpuBaeM
3a/IaHHYIO0 CHCTEMY BHJAA | M 3aMedaeM, 4TO B OJJHOM M3 YpPaBHEHHM, ITyCTb BO BTOPOM, JIETKO
BBIPA3UTH OJHY IIEPEMEHHYIO Yepe3 APYTYIO, IYCTh y Yepes X:
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ML ey

HOJIyquHOC BBIPAXKCHUC ITOACTABJIAEM B IICPBOC YPABHCHUC CUCTEMBEI:

{p(x,}ﬂ =0 {p(xr}’(x)) =0
y =v(x) y = y(x)

Takum o0pa3oM MBI TOy4aeM OJHO YypaBHEHHE (B JaHHOM cCllydyae IE€pBOE€) TOJIBKO
OTHOCHUTENBHO X. pelIaeM 3TO YpaBHEHHE, HAXOAWM BCE 3HAYCHUS X, IOJCTABISIEM HX B
BBIPAXKCHUC I Y 1 HAXOAUM COOTBCTCTBYIOIIUC 3HAYCHUA Y.

3. Pemienue npumepoB

[Tpumep 1 — pemuTh cUCTEMY METOJIOM MOACTAaHOBKHU:

{x+}r=1
Xy =—2

B nanHOM ciyyae yao0HO U3 IEPBOr0 YpaBHEHMSI BHIPA3UTh Y:

{x+y=1<_}{y=1—x
Xy =—2 Xy = —2

IToacTaBum IMMOJIYYCHHOC BBIPAKCHUEC BO BTOPOC YPABHCHUC!

=1— = —_ — J— — J— —
{}r x{_}{ y=1-—-x H{KF ,.1 X H{xﬂ}r 1—x o X
xy = —2 x(1—x)=-2 —xf=_32 I_x—2=0 {:f=1—x

HaXOI[I/IM COOTBCTCTBYIOIIMEC 3HAYCHUSA Y

{F=1—x {}’=1_2 { =-1
x=2 x=2 x=2
{le—xH {}:r:]_—[:—lj {X}FZE
x=—1 x=—1 =1 Orser: (2;-1), (-1;2)

[Tpumep 2 — pemnTh CUCTEMY METOIOM NOACTAHOBKH:

{x—}r= 2
2*3¥ = 24

B nannom cJy4dac YI[06HO U3 IICPBOIro YpaBHCHUA BbIPA3UTH X:

{x—}r= 2 H{1':=].F—|-2
2%3¥ = 24 2%3Y = 24

IToacraBum MOJIYYCHHOC BBIPAXKCHUEC BO BTOPOC YPABHCHUC!
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{X:r}F-l-E(_}{Xﬂ:F'FE (_}{ x:,F,+2 (_}{ x=3r—|—r2 H{KZF_FE
253¥ = 24 27+I3¥ = 24 4= 2737 = 24 4%(2%3)" =24 4x 6F = 24

H{X=PF+2(_}{K:F+2
6" =6 y=1

Haxonum COOTBCTCTBYIOIICC 3HAYCHUC X:

{x=y+2{_}{x=1+2{_}§=3

y=1 y=1 Orser: (3:1)

B cnenyromeit cucreme BaxxHO 00patuTh BHUMaHue Ha OJ13.
[Tpumep 3 — pemuTh CUCTEMY METOJIOM T10JICTAHOBKH:

{lng}.ﬂ(x-l- 3)=1
x*—3y=1

VYkaxem O/13 nis nepBoro ypaBHEHUs:
x+3 =0 =—3
E T2=0 ey = —2
+2+1 -1
[Tpu cobmonennu O/13 mepBoe ypaBHEHHE MOKHO IIPE0Opa30BaTh:
(v+2)'=x+3oy+2=x+3

Nmeem cucremy:

{F+E=x+3
x2—3y=1

B nannoMm ciyuyae ynoOHO U3 IEPBOTO YPAaBHEHHS BBIPA3UTh Y:

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

x> —3y=1 x*—3y=1

IToncraBuM Moay4eHHOE BBIpa)KEHUE BO BTOPOE YPaBHEHHE:

{y=x+1
{XF:X+1 { y=x+1 {x y=x+1 {x yv=x+1 ¥ =
,. 9 ., 9 3 =
c—=3y=1 x“—3(x+1)=1 2 _3x_3=1 I _3y_a4=0 {}r=x-|-1
x=-—1

HaXOlII/IM COOTBETCTBYIOIIMEC 3HAUCHUA Y:
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Xx= x=4 o | == 4
{y=x+1 {y=—1—|—1 {y=
x=-1 x=-1 x=-—1
Caepusucs ¢ OJ13, BEITUCHIBAEM OTBET. Otsger: (5:4), (-1;0)

[Ipumep 4 — pemnTh cUCTEMY METO/I0OM MOJCTAHOBKH:

{ Xt+y=m

cosx —cosy =1

B nannoMm ciydae y1o0HO U3 IEPBOTO YPaBHEHHS BBIPA3UTh Y:

X+ y=Tm V=mT—x
—
cosx —cosy =1 cosx —cosy =1

IloxacTaBum IMMOJIYYCHHOC BBIPAKCHUEC BO BTOPOC YPABHCHUC!

{cusx —cosy =1 {cosx —cos(m—x) =1 {cnsx —(—cosx)=1
y=m—x V=T —x
y=m—x {x=arccas%+2ﬂﬂ {x=%—|—2ﬂn
< cusx=%H y=m—x < V=T—X
T
{x =— arccns% + 2Zmn X =—z+2nn
Haxonum coOTBETCTBYIOLIME 3HAUYCHHUS Y:
I R r _ 2w
y=m—x y=m—3 Zmn }?—T—Eﬂ'ﬂ
T
{x=%+2nn x =g +2mn x=%+2ﬂn
y=m—x T < A
{ T F=T’E+§—2ﬂ.’ﬂ, y =——27un
x=—z+2nn 3
3 T T
x=—§—|-2?rn _x=—§—|—2?rn
E+2T’Eﬂ;2—n—2ﬂ:ﬂ —§+2TIT1;Z—H—2TIH

Ortger: (3 3 ), (
OOpatiuM BHUMaHHE, 4TO N 37IeCh MPOoOeraeT BCe MeI0UUCIICHHBIC 3HAUCHHS

[Ipumep 5 — pemnTh cUCTEMY METO/IOM MOJCTAHOBKH:

{ log z(v—x)=4
3 +2#377 =171

PaccmoTpuM nepBoe ypaBHeHue:
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—4
— = af —

y—x=v2 =4>0 =073 cobmoneno

[Tomyunny paBHOCHIBHYIO CHCTEMY:

{logﬁ(F—XJ=4 <—>{ y—x=4
31237 2=171 L2372 =171

B nannoM ciydae ynoOHO U3 IepBOro ypaBHEHUS BBIPA3UTh Y:

{ y—x=4 H{ vyv=x+4
342372 =171 3F42x372=171

[ToxcTaBuM MOTY4EHHOE BBIPAXKEHUE BO BTOPOE YPaBHEHUE:

y=x+4 y=xt14 y=xt14
¢ 372 = L 2x44-2  Jax _ ax+2 =
3*4+2=3""°=171 3 4+2=3¥7° =171 FF+ 237" =171
{_}{ y=x+4 (_}{ y=x+4 {_}{ y=x+4 (_}{}r=x+4<_}
34+ 2+9=3* =171 3*418=3* =171 19=3* =171 3*=9
H{y=x+4
x=2

Haxonum COOTBCTCTBYIOIIIMEC 3HAYUCHUA Y:

{}r=x+4<_}{}r=2+4<_}{}r=6
x=2 x=2 x=12

Otgert: (2;6)
IIpakTuyeckasi padora Ne4() «Cucrembl ypaBHeHuii. MeToa ajredpanyeckoro cjaoKeHus»

13x—y+2=0  |2x+6y=120 {3x—4y=5

1) |-x+y+4=0 2) | 2x — 2y =20 3) “2x+3y=7

{3:{—3{—5:0 {(—}FZE {4}:—5:,1:—2
4) LEFy-7=0 5 +y=6 ¢ 3x+2y=-13

Penrure METOAOM CIOXKEHHUSI CHCTEMY YPABHEHHM!

) Sx -6y =T, ) 3x -5y = 14,
10x + 6y = 8; 2x -Ty = 2.
5 S5x + 4y = 25,
5x -3y = -3;
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Pemmure cucTreMy ypaBHeHUIl METOIOM CHOMKEHUS:

3x -Ty =11, 8 2x -3y = 8,

6x + Ty =16; Tx -5y = -b.
2) 4x + 2y =5,

4x -6y = -T;

IIpakTuyeckasi padora Nedl«Cucrembl ypaBHeHHI. MeTO/1 BBEIGHUSI HOBBIX TIEPEMEHHBIX)
3ananue 1.

Pemure cucreMy ypaBHEHHII METOAOM IOACTAHOBKH:

1) 2x -y =1, 3 2(x + 2y) - 3(x — y) = 5,
Tx -6y = —4; 4(x +3y)—-3y = 1T,
5x 3
2){23:—33/=2, 4 ?.1_?3/=14’
4x -5y =1; 2% . Y-
? 5 E =10.
3aganue 2.
PemuTe cCUCTEMY VPDABHEHHN METOJOM NOJICTAHOBKH:
3x+y=4, 8 32x —y)-5(x+y)=-T,
5x — 2y = 14; 2(x +4y) -5y = 5;
2t .Y
2) 5x -3y =T, 1) —§'+_§"11‘
Tx -6y =8; _4_1'___i/_=7
3 2

IIpakTnueckas padora Ned2«IIpumeHeHue onpenesnuTens Ui pelieHuss CUCTEMbl JIMHEHHbBIX
YPaBHEHUI»

Meton Kpamepa ocHOBaH Ha HCIIOJI30BAaHUM ONpPEAEIUTENECH B PELICHUH CUCTEM JIMHEHHBIX
YpaBHEHHA. DTO 3HAYUTEIILHO YCKOPSIET MPOIIECC PEIICHUSI.

Meton Kpamepa MoxeT OBbITh HCIOJIB30BaH B PEIIEHUH CHUCTEMbI CTOJIBKMX JIMHEHHBIX
ypaBHeHHfI, CKOJIbKO B KaXXAOM YpPaBHCHHUHW HCHU3BCCTHLIX. Ecmm OIpeaACIINTCIIbL CUCTCMblI HC
paBeH Hymr0, To MeToJ] Kpamepa MokeT ObITh MCHOJIb30BAaH B PEIICHUH, €CIIU K€ PaBEH HYIIIO,
To He MoxeT. Kpome toro, meron Kpamepa MoxeT OBITh HCIONB30BAH B PEHICHUH CUCTEM
JMHEWHBIX YpaBHEHHH, UMEIOIUX €AMHCTBEHHOE pellICHHE.

Omnpenenenne. OrnpenenuTenb, COCTaBIEHHBIH W3 KOIPQUIMEHTOB IPH HEU3BECTHBIX,
Ha3bIBAETCsI ONpEAETUTEIeM CUCTEMBI U 0003HavyaeTcs A (1enbTa).

Onpepnenuterm &, L4,

nonyyawTcsa MNyTéM 3ameHbl KO3(PUUUEHTOB NPW COOTBETCTBYIOLLMX HEW3BECTHLIX
cBODOAHLIMW YNeHaMu:

b a
_®1 9| }
'&x. s = By, — gy
h dn
]
n &
ﬁh = =ayd, —bay,
ay b
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Mpumep 1. Pewmntb cuctemy NUHENHbIX YypaBHEHWIA:

1[3J'r1+2:::2 =] 2)

CornacHo meopeme Kpamepa UMeeM:

1 2
-3 4‘ le4-2e{-3)
NTTET T Zed-1e2
1 4
_ 4+6 _ 10 1
12-2 10
31
. 1 -3 =3-(-3)_1-] _
U3 2] 3ed-1e2
»
_-9-1_-10_
12-2 10
UTtak, peweHne cuctemsl (2):
x=1x=-1
3apaHue 1. PelwunTtb cucTeMy NMHENHbIX YPaBHEHWUNA:
ax+Fy=-1
{5x+9y:1
3apaHue 2. |£’eUJI/ITb CUCTEMY NMHENHBbIX YpaBHeHUn meTogomM Kpamepa:
ax—3y=1
{2x+cxy: 2
3anazﬂne3 3. BboluuciauTh
N
)% 3

IpakTuyeckas padora Ned43. «[IpuMeHeHHE MaTEMaTHYECKUX METOOB ISl PEIICHUS
COJIEpKaTENbHBIX 3a/1a4»

Benocunenuct Ha npoTskeHuH nepBbix 20 KM exan co ckopocTbio 20 kMm/4, cneayromue 15
KM - 10 km/4, a mocnennue 30 kM - co ckopocthio 10 kM/4. HeoOXxoauMo HallTH CpeaHIO0
CKOPOCTbH JIBUJKEHUS BEJIOCUIIEANCTA.

B cy6060Ty akium noAHsIIMCH B IIEHE Ha HEU3BECTHOE YMCIIO MPOLIEHTOB, OHAKO BO BTOPHUK
Ha TaKoe K€ YKCJIO MPOIIEHTOB OT HOBOM CyMMBI OHU TojienieBenu. B pe3ynbrare Takoro ckauka
IeH, OHU cTanu Ha 4% nemesne. HeoOXoauMo y3HaTh MPOLIEHT, HA KOTOPBIM aKIMK YBEIUYHIN
CTOMMOCTH B Cy0OOTY.

WuTepHer-npoBaiiiep (KOMIAaHUS, OKAa3bIBAalOIIAsh YCIYTM IO TOAKIIOUEHHIO K CETH
WuTepHer) npeiaraet Tpu TapupHBIX IJIaHA.
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Tapudnsbiit
r1aH

[Tnan «0» Her 2,5 py6.3a 1 MO

AOGoHeHTCcKas TiaTa [Tnara 3a Tpadux

600 py6. 3a 500 M6 Tpadukal
B MECSI]

[Tnan «500» 2 py0. 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

[Tonb30Batens IAHUPYET, uTO ero Tpaduk cocraButT 600 MO u, UCXO/s U3 ATOTO, BEIOUpaET
Haubosee naemeBblid TapudHbli miaH. Ckolbko pyOsiel OJDKEH 3aliaTUTh IMOJb30BaTelb 3a
Mecsll, €clii ero Tpaduk AelcTBUTENbHO OyaeT paBeH 600 MG?

Pemeno koMHaty ( BKJIIOYas MOTOJIOK) OKJIEUTh 000siMu. O6ou nmokymnatores ¢ 3anacom 20%
oT okjenBaeMoil miuomanu. CtouMocTs 0060eB yka3aHa B Tabmwuie. [I0TOIOK pemeHo OKIeuTh
OenbIMi 000SIMHU, CTEHBI - 3eJIEHBIMH.

[Iupuna neepu komHaThl paBHa 0,8 M, BeicoTa - 2 M. [llupuna okHa - 1,5 M, BbicoTa - 1 M.
Ckonpko pyOseit Ha/lo 3aru1aTUTh 32 000H, €CJIM CKU3 KOMHATHI MPEACTaBIIEeH Ha PUCYHKE?

45m
B M

2.5 m

Llexa oboer 3a 1 M2 ( B pyd.) B 32ENCHMOCTH OT NOKYNKA

ao 30 u2 o7 30 oo 100 cBwe 100 m2
M2
Benwe 14 13 12
Jenexwe 12 11 10

IIpakTnyeckas padora Ne44 «lIpsAMoyrosbHBIN apaieenunen
[ToBepxHOCTH, cocTaBieHHass M3 JABYX paBHBIX mapauienorpaMmmoB ABCD u AB;CD;u

YeThIpeX napasiesorpaMMoB ABB A, BCCB,, CDD,(C,, DAA D,
Ha3bIBaCTCs mapaJiesaenunenom (puc. 1).
B1 Cr
A1 :
)
Puc. 1 [Tapannenenunes

To ectb: mMmeeMm nBa paBHbIX mapamienorpamma ABCD u A ;B;C,D,; (ocHoBanus), oHH
JeXaT B TapaUIeIbHBIX TUIOCKOCTAX Tak, dYTo OokoBeie pedbpa AA;, BB,, DDy,
CC, mapamnensubl. Takum 00pa3oMm, COCTaBI€HHAas W3 MapaUIeIorpaMMOB TOBEPXHOCTh
Ha3bIBACTCS MapaJlie/ieNnuIeIoM.
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Taxkum 00pa3om, MOBEPXHOCTh MapauIeeNUIIEaa - TO CYMMa BCEX MapajuieIorpaMMOB, U3
KOTOPBIX COCTABJICH MapalICIICHUITE].
CpoiicTBa napaJjJesenumnena
1. Ilpomusononosicnvle epanu napaiieienuneda napaiieibsl U paeHbL.
(urypsl paBHBL, TO €CTh UX MOKHO COBMECTHTDH HAJIOKEHHEM)

Hanpumep:
ABCD = AB;C,D; (paBHbIe napamieaorpaMMbl IO OMPEACIICHHUIO),

AA BB = DD;C,C (rak xak AA;B;B u DD;C,C — npoTHUBOIONOXKHBIE TpaHU
napajuiejenumnesa),

AA DD = BB;C|C (tak kak AA; DD um BB;CiC — mnpOoTHBOIOIOXHBIE TpaHU
napasuleenunesa).

2. [{uaconanu napannenenuneda nepecekaromcs 8 0OHOU MOUKe U OeNAMC IMOU MOUKOU
NONOLAM.

Huaronanu mapamnenenunena AC;, BiD, A;C, D|B nepecekatorcs B ogHoit Touke O, u
KaKJ1asi TMaroHallb JEJIUTCS 3TOM TOUKOM romnoJiaM (puc. 2).

Puc. 2 [maronanu mnapajjenenunesa NEpeceKaroTcsl U JeNiTcsd TOYKOM IepecedeHus
MOTIOJIaM.

3. Umeromcs mpu uemeepku pasHulx U napaiieibHulx pebep napannerenuneda. 1 — AB,
AB;, D|C,, DC,2-AD, ADy, B,Cy, BC,3-AA,, BB;, CC;, DD;.

IIpsimoii mapaJiiesienumnes

Onpenenenue. [lapanienenunen Ha3bIiBaeTcss NPAMBbIM, €CJIM ero 00OKOBble pedOpa
NepreHINKYJISAPHbI OCHOBAHUSIM.

[Tycte GokoBoe pebpo AA; MepHeHIUKYISIPHO OCHOBaHHIO (pHUC. 3). DTO O3HAYAET, YTO
npsaMas AA| nepneHauKyisipHa npsaMsiM AD u AB, KOTOpBIE J1€KaT B INIOCKOCTH OCHOBAHUSA. A,
3HAYUT, B OOKOBBIX I'paHAX JEKaT MPSIMOYTOJbHUKH. A B OCHOBAaHUSX JI€KAaT MPOU3BOJIbHBIC
napasuienorpammbl. O603HaunM, ZBAD = @, yroi ¢ MOeT ObITh JIF0OBIM.

75



B1 C1
At D1
S |C
A D
Puc. 3 [Tpsamoit napa’suiesienuIe

Wrak, mpsMoii mapaimenenures, - 3TO MapajUielienumnea, B KOTOpoM OOKOBbIE pedpa
NEPIICHIUKYJIIPHBI OCHOBAHUSIM IapaJuIeyICIUIIe/Ia.
IpsamoyzonvHulll napannenrenuneo

Omnpenencuue. [lapa/uiesienunen Ha3bIBaeTcsi NPAMOYTOJIbHBIM, €CJIH  €r0  OOKOBBIC
peOpa nepreHAuKYISIPHBI K OCHOBaHUI0. OCHOBAHUS SBJISIFOTCS IPSIMOYTOJIbBHUKAMHU.

[Mapannenenunen ABCDABCD; — npsimoyronbnsiii (puc. 4), ecnu:

1. AA;L ABCD (06okoBoe peOpo MEepHeHIUKYJISPHO IUIOCKOCTH OCHOBaHHUS, TO €CThb
napajuieJenumnes1 npsiMon).

2. ZBAD =90°, T. €. B OCHOBaHUH JICKUT NPSIMOYTOJIbHUK.

C1

At Dy

Puc. 4 IIpssmoyronbHbIi napauieaenuIe

IIpamoyzonvuolii  napannenenuned  obnadaem — 8cemMu  CEOUCMEAMU  NPOU3BOTLHO20
napannenrenuneda. Ho ecTb JIONOJHUTENBHBIE CBOMCTBA, KOTOPHIE BBIBOAATCA W3 ONPEACICHUS
MPSIMOYTOJIBHOTO TIapasiesenure/a.

Wtak, npAMOYroJibHbINH NapaJuleJieNuie] - 3T0 HapajlleNenune], y KOTOporo OOKOBbIE
pedpa mneprneHAUKYIApHbl OCHOBaHUIO. OCHOBaHMe NPSAMOYIoJILHOIO MNapaJulesenunena -
NPSIMOYT0JIbHUK.

76



Ceoticmea npamoy2oivHo20 napaiienenuneod
1. B npamoyzonvHom napannenenuneoe 6ce ulecms epaueti NPSAmMoy2oaibHUKU.
ABCD u A|B;C|D; — npAMOyroJibHUKH 110 ONPEICICHHIO.

2. bokosvie pebpa nepneHOUKYIApHbl  OCHO6AHUO. 3HAYUT, BCEe OOKOBBIE TI'paHH
MPSIMOYTOJIBHOTO MapajuieNienuIiea - MPSIMOYTOJIbHUKH.

3. Bce 08yzpanmbie yenvl npAMOy201bHO20 NApAielenuneod npamole.

Paccmotpum, Hanmpumep, OBYTpaHHBIA YTOJI TMPSIMOYTOJILHOTO IMapalijielienuiea ¢ pedpom
AB, T. e. iByrpanssiil yroa Mmexay miockoctsimu ABB; u ABC.

AB — pebpo, Touka A JEKHUT B OJTHOHN TJIOCKOCTH — B TIockocTH ABB), a Touka D B apyroi
— B muiockoctu A1 B;CD,. Torga paccMaTpuBaeMblil JBYTpaHHbIN yrojl MOKHO €lie 0003HAYUTh
cienyromum oopazom: £AABD.

Bosemem Touky A Ha pedpe AB. AA| — neprnenaukymsp kK pedpy AB B minockoctu ABBy,
AD nepnennukynsip k pedbpy AB B minockoctu ABC. 3nauut, £A;AD — nuHeilHBIH yroiu
JaHHOTrOo JByrpaHHoro yrna. ZA;AD = 90°, 3Hauut, AByrpaHHbIi yron npu pedpe AB pasen
90°.

£(ABB;, ABC) = £(AB) = 2£A;ABD= £AAD = 90°.
AHaJIOFI/ILIHO JOKa3bIBACTCA, qTo JIIO6BI€ )]ByrpaHHBIe YIJIbL Hp?[MOYFOJII)HOFO
napauiCyCriuIcaa mpsamMalc.

Teopema

Ksaopam ouazonanu npsmoyzonvhoco napaiierenunedda paseH cymme K8aopamos mpex e2o
uzmMepeHull.

[Ipumeuanue. JlnuHbBl Tpex pedep, HUCXOMAUIMX W3 OJHOM BEPIIMHBI MPSMOYTOJIBHOTO
napajuleenuIesa, sSBiIsaoTCd U3MEPEHUSAMU IPsAMOYToJIbHOrO mnapaienenunena. Mx wmuornma
Ha3bIBAIOT JUIMHA, IIMPHUHA, BBICOTA.

Hano: ABCDA;BC;D; — npsimoyrosibHbIi napajuienenumnes (puc. 5).

—_ 2 2 2
Noxasary: ACL = AB® + AD? + AAY

C1 D1

B1 : A1




Puc. 5 IIpssMOyroabHbIN napalyIesIeuIe]

Z[OKaSaTeJ'IBCTBOZ

[Ipsmas CC, nepnenaukyisipHa miockoctd ABC, a 3nauut, u npsamoit AC. 3Haywr,

tpeyroasHUK CCA — npssmoyrounbHsiid. [To Teopeme ITudaropa:
AC] = AC* +CC]
Pacemorpum npsmoyronbabiid TpeyrodbHUK ABC. Tlo Teopeme [Tudaropa:

AC? = AB? + BC?

Ho BC u AD — npoTuBOMNOI0KHBIE CTOPOHBI IpsiMOyTroiabHuKa. 3HauuT, BC = AD. Torna:

AC? = AB? + AD?

Tak kak

CC, = AA,, 10 ACi = AB® + AD? + AA]

1 yTO M TPEOOBAIOCH 1OKA3AaTh.

CnencrBue - I[narona.lm NMPAMOYT0JILHOI'O IMapaJjje/jicnnuineaa paBHbI

Juazonanu npsamoyzonvrnoco napannerenuneda pasHbl.

AC; = AC  + CC;’ q ACT = AB° +AD‘, 1o AC1 = AB” + AD" + CCy ITockonbKy

O603naunm n3mepenns napaenenuneaa ABC kak a, b, ¢ (cm. puc. 6), torna AC; = CA| =

B,D=DB,; = va®+b® +c-.

G‘I- O
Bi At
e
Gl | D
L b
-4
B A
Puc. 6
Ky0

Omnpenenenne. IIpsiMOyroJibHbIi NapaJiejenunes, y KOTOPOro Bce TPU H3MepPeHHUs

PaBHbI, HA3bIBACTCHA KyﬁOM .

Bce epanu kyba — smo pasnvie keaopamul.
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3angaua 1 Haiitu quaronans Kyoa

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

G‘I‘ D4
Bi A1
I 'ﬁ
Ca il . . D
B 1 A
Puc. 7

Perienue:

AC, = JAB?+AD? + AAl = V12 + 12+ 12=43

M.
OtBer: "“fECM,
3amaya 2
Pucynok
Jan xy0 ABCDA;B|CiD;(puc. 8). Hokaxute, uro tuockoctu ABC;u A;B;D
NEePICHINKYISPHBI.
D+ Gy
A1 rJJ: B1
S %20 UV C
e B
Puc. 8

JlokazarenbCcTBO:

[Ipssmbre BC; u B;C nepnenaukynsapHsl kak auaroHanu ksajapara BB,C,C.

[Ipssimaa DC nepnenaukymnsapra miockoctu BB Cy, a 3naunt, n npsamoit BC;, koTopas nexxur
B OTOU IIIOCKOCTH.
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Nwmeem, mpsamas BC; nepnenaukynspHa aByM nepecekatoummces npsmeiM BiC u DC
MJI0OCKOCTH, 3HauuT A BD. 3nauuT, npsimas BC; nepnenaukynsipHa miockoctu A B D.

[Inockocts ABC npoxoaut uepe3 neprnenaukyiasap BC; ko Bropoil miockoctu ABD,
3HauuT, maockoctu ABC;u A;B;D nepneHaukyiaspHbl MO IpHU3HAKY, YTO M TpedOBaiIoCh
JIOKa3aTh.

IpakTnyeckass padora Ned4S «Pemenne cTepeoMeTpUUYECKUX 3a7ad, CBS3aHHBIX C
NEPNCHAUKYJIAPHOCTBIO MPAMBIX U HHOCKOCTGI;'I, HCIIOJIB3YA IIJIAHUMCTPHYCCKUC (baKTBI u
METOJIbI»

«IlepneHAUKYJISAPHOCTH MPSIMOM M MJIOCKOCTI)

Bapuant 1
B, .
A ' 4 Al. ITonp3ysick N300paKeHUEM Ha PUCYHKE |, Ha30BUTE:
a) Touky nepeceueHus npsamoit AD ¢ mockoctsio DD, C;
£ 0) nmunuto nepecedeHus mwiockocreit ADD; u D;CD.
------------------ B kaxoii u3 mnockocteit ADD;, A;B;B, BB;C;, BCD He 5eXuT Touka
AL D A?
Puc. 1
o A2. TlepeuepTrTe PUCYHOK 2 B TETpPab
Y TTIOCTPOMTE:
a) TOUYKY epeceyeHUs npsiMOi MH c

miockocteio ABC;
0) JIUHUIO

Bl. Touka O -

nepecedenus miockocred MHB u ABC.

LIEHTP OKPYXHOCTH, OINHCAHHOW OKOJIO

TpeyronbHruka ABC. [Tpunapexur nu Touka C MIOCKOCTH, B
KOTOPOM exar P2 Touku A, B u O?
Bapuanr 2

B, e
A 4 Al. Tlonb3ysch n300pa’keHUEM Ha pUCYHKE |, Ha30BUTE:

| a) Touky nepecedenus npsmoir MC ¢ miockocteio BiBCy;
M 0) muauto nepeceuenus mwiockocteit MC;C u BCB,.

__________________ . B kakux u3 minockocreit ADD;, ABB;, ABD, MD,C,, nexut npsmas

AL D MD,?

Puc. 1

A2. [Ilepeueptute PUCYHOK 2 B TE€TPaJlb U IOCTPOUTE:

a) TOYKY nepeceyenuss npsmod PK ¢ miockoctero
ABC;
0) JIMHUIO nepeceuenus miockocred PKC u ADC.




Bl. Touka O — HEHTp OKPYKHOCTH, OMHUCAHHOW OKOJIO ueTbipexyronbHuka ABCD.

Touku A, O m C npuHamIexar IIOCKOCTH a [IpuHaMIEKUT M ATOM TIOCKOCTH

BepirHa D?

«IleprieHAUKYJIAP M HAKJIOHHBIC. YIOJ MeKAY NPAMOH M IUIOCKOCTBLIO. /[ByrpaHHbIN
yroJn»
Bapuant [

1. Tlpsimas a mapajuiesbHa MJIOCKOCTH 0, MpsiMasi b Taxke mapajiesibHa MIOCKOCTH
o. Moryt i a u b:
a) beiTh mapamnenbHpIMU?
0) Ilepecekarncs?
B) BbITh ckpermuBaronmmMucs npsaMpIMu?
2. Touka M JICKUT BHE MJIOCKOCTH napajuiesorpaMmma ABCD.
a) Jlokaxure, 4yTOo cpeaHue JuUHUM TpeyroibHukoB MAD u MBC mnapannenbHsbl.
6) Haiinure »Tu cpenHue JTUHUM, ecid OOKOBas CTOpPOHA IapajenorpaMma paBHa 5, a
€ro BbICOTa paBHasi 4 U JIETUT CTOPOHY, K KOTOPOH MPOBEEHA, IOMOJIaM.
3. Ilnockocth a nepecekaer cropoHsl AB u BC tpeyronbuuka ABC B Toukax M u N
cooTBeTcTBeHHO. BN:NC=5:8. MB:AB=5:13.
a) Hokaxwure, yto AC || a.
0) Haitnure MN, ecu AC=26.
4. Yepe3 Bepmuny C kBagpara ABCD, npoxoaut npsmas CK, He nexamas B IUIOCKOCTH
KBajpaTa.
a) Joxaxwure, uro CK u AD ckpemruBatomuecs.
6) Uemy pasen yron mexay CK m AD. Yron CBK pasen 45 rpagycos, yron CKB pasen 75
rpaaycoB?
Bapuanr II
1. [Ipsimas a mepecekaeT IIOCKOCTh @, MpsiMasi b Takxke rmepecekaeT IIOCKOCTH 0. MoryT v a u
b:
a) beITh napamiensHpIMU?
0) Ilepecekatncs?
B) BBITH CKpemuBarouMucs NpsSMbIMHA?
2. Tpeyroasauk ABC u tpaneuus KMNP wnmeror obmyro cpennioro nunuto EF, MNJEF,
EF||BC.
a) Joxaxwure, uro BC|| KP.
0) Haiigure KP u MN, ecnmu BC=24, KP:MN = 8:3.

3. Ilnockocte o mnpoxoxuT 4vepe3 ctopoHy AB tpeyronsHuka ABC. Ilpsmas nepecekaer
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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) Haiinure MN, eciiu AC=39.

4. Touka F nexut BHe muiockoctu Tpaneuuun ABCD.

a) Jlokaxxure, uto AF u BC ckpemuBaroruecs.

0) Uemy paBen yron mexay AF u BC, ecau yron AFD pasen 70 rpagycos, yroin FDA pasen 40
rpaaycoB?

IIpakTyeckas padora Ne46 «lLinomans NOBEpXHOCTU IPU3MBI, TUPAMUIBI»
3ananue 1

Haiimute momans TOBEPXHOCTH MHOTOTPAHHUKA, W300paXEHHOTO HAa pHUCYHKE (Bce
JBYTPaHHbBIE YTJIbI IPSIMBIE).

3aganue 2

Uepe3 cpeAHiO JIMHUIO OCHOBAaHUS TPEYTrOJbHOM TPHU3MBI, IPOBEACHA IUIOCKOCTb,
napajuienbHass 00okoBoMmy peOpy. Haliaure tutomans OOKOBOM MOBEPXHOCTH MPHU3MBI, €CIU
II0MIa/1b OOKOBOW MOBEPXHOCTH OTCEUYEHHOM TPEYroabHOM MPU3MBI paBHa 37.

3aganue 3

Haiinute 00beM MHOTOTpaHHHKA, H300PKEHHOTO HAa PUCYHKE (BCE IBYTPAHHBIC YTIIbI IPSIMBIC).

>
Py pp—— S—.
=J

\
-—

3aganue 4

Haiinute 06beM MHOTOrpaHHUKA, U300paKEHHOTO Ha PUCYHKE (BCE ABYTPaHHbIE YTJIbI MIPSMBIE).

IIpakTuyeckas padora Ne47 «Ilmomraab MOBEPXHOCTH IIJIUHIIPAY
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Puc. 1. unuanpudeckast 6ouka

Mpbl ¢ BaMH 3HaeM, 4YTO TaKOe IMJIMHJpP, MOMPOOyeM HAWTH IUIOMIAJh €0 MOBEPXHOCTH.
3aueM HY)KHO peniarh Takyro 3anady? Hampumep, Hy’)KHO MOHATBH, CKOJIBKO MaTepHalla Mouaer
Ha M3TrOTOBJIEHUE HWIMHApUYecKoil 6ouku (Cwm. Puc. 1).

Puc. 2. [1Iuzanckas Oamras

Nnu ckonmbko Kupnuued MOHAZOOUTCs, YTOOBI CIOXHUTh KUPIUYHYIO OarrHio (Bpoje
ITuzanckoii, Tonbko poBHy0)? (CMm. Puc. 2.)

Puc. 3. bouka, oOMOTaHHas! TKAHBIO Puc. 4. Pazpezannas TkaHb

KoneuHo, u3mMepuTs miomaab OOKOBOW MOBEPXHOCTH IIMJIMHIPA MIPOCTO TaK HE TMOTYyYUTCS.
Ho npencraBum cebe Bce Ty xe 60uky, oOMoTanHyt0 TKaHbio. (Cm. Puc. 3.) Kak Haiitu mmomans
kycka Tkanu? Hy KoOHe4HO, pa3pe3aB TKaHb M pa3noxuB ee Ha ctone! Ilomyuurcs
MIPSIMOYTOJIBHUK, €T0 TIomas ierko HanaeM. (Cum. Puc. 4.)
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Puc. 5

CraenaeM Tak Ke C MUJIIMHAPOM. <<P33pC)KCM» €ro 60KOBy10 IMOBCPXHOCTb BAOJIb JII000IH

oOpa3yrolei, HarpuMep Ady (Cm. Puc. 5.)

B
A - A’

2

1 B Al'

1

Puc. 6. Pa3BepTka 00KOBOI1 MOBEPXHOCTH

Tenepp  «pa3moraem»  OOKOBYIO  IOBEpXHOCTb  Ha  IUIOCKOCTh.  Ilomydaem
r r

MPSIMOYTOJIbHUK A1 A28y By , TIe ‘411/1 A OJ/IHA M Ta e TOYKA Ha IWJIUHJpE (aHATOTUIHO A?'I/I 4z
). (Cm. Puc. 6.)

Takoit mpsAMOYTOJIFHUK HA3bIBACTCS PA3BEPTKOI OOKOBO MOBEPXHOCTH IIVWIIHHIIPA.

B
A - A’

2 2

h

A A’
' 27mR B, ’

Puc. 7. Pa3BepTka O0KOBOI1 MOBEPXHOCTH

Yrto MBI 3HaeM Ipo 3TOT NpsMOYTroibHUK? Ero cropona A4y paBHa BBICOTE LIMJIMHJpA (BEIb
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!
oGpasyiomas pasHa Bbicote). Jpyras cropora 4141 papra umHe OKpYKHOCTH OCHOBAHHS, TO
ects 2R (Cm. Puc. 7.)

ETER-"J.. Ntak Sin = 2mRAh R

3Ha‘II/IT, momajib IpsAMOYTOJIbHUKA pPaBHA rac  — paauyc

OCHOBAaHUA HUJIMHAPA, h — BBICOTA.

[Inomane mMoaHOM MOBEPXHOCTU LIUIUHIPA

Hapsiny ¢ mmomaneio OOKOBOM MOBEPXHOCTH MOXKHO HAWTH M IJIOUIAIb IOJIHOW
noepxHoctu. Jlns 3TOro K Iuiom@aad OOKOBOM IOBEPXHOCTH HAA0 NpUOABUTH IJIOLIAU

R TR?

ocHoBaHUH. Ho Kaxkj0e OCHOBaHME — 3TO KPYT paanyca ', 9bs IUIOMAAb 110 GopMysie paBHa

OKOH‘I&TCJ’IBHO, HUMECM.

_ 2 _
Sun = Soa +2ZAR" = 2nR(R + h}, rie B - pagnyc OCHOBaHHMS IIWIIMH/PA, R _ Bpicora.

[Tpumeps! 3a1a4 Ha TPUMEHEHHUE BBIBEICHHBIX (POPMYIT

Puc. 8. Unmoctpanus k npumepy 1

IIpumep 1. Ilnomane G0KOBOM MOBEPXHOCTH IMIMHJpA paBHA 5. Haitru IJI0IIAb OCEBOT'O
ceyenus muuHApa. (Cum. Puc. 8.)
See=Sgmil =2
Pemenne. Kak MbI 3HaeM, S6n = 2R h, aSoe=2RA 3 gy 0T T8 Ty

Puc. 9. Unmoctpanus k npumepy 2

OTtBeT: ;.
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Ipumep 2. Boic2B8mgpiunapa Ha 12 cM Gonblie ero pamuyca, a IUIOUIAAb IONHOM

MMOBEPXHOCTH paBHa . Haiitu paguyc ocHoBanus u Beicoty. (Cm. Puc. 9.)

Pemrenue. ITo popmyie umeeM: 2nR(R +h) = 288m; R(R+h) = 144.

I[To ycnosuto, h=R+ 12, uMeeM:

R(2R+12) = 144; R*+6R—72 =0

R=6

Tak Kak paauyc mojoxutenen, To & = 6 M h =18 cu.

OTBeT:R =6ce; h =18 cM

IIpakTnyeckas padora Ned48 «Iliomaas 60K0BOM U IMOJIHOM MOBEPXHOCTH KOHYCA»

1. Paguyc ocHOBaHUS KOHYca paBeH 3, BbicoTa paBHa 4. Haiinure miomais

IIOJTHOM MOBEPXHOCTH KOHYCA, €0 00bEM.

2.0ceBoe ceueHue KOHyca paBHOCTOPOHHUN TPEYTOJIbHUK CO cTOpoHOU 10cM.

HaiiTi nnomaas O00K0oBOI 1 OTHOM MOBEpXHOCTH KOHYca. OObeM KoHyca.

3.luaroHasib 0CEBOI0 CEYEHUS LMIMHpA paBHa 48. YTroa Mexy 3Toi

JIuaroHanbio u oopasyromieit pasen 300. Haiinure paguyc uuinmHapa, ero BhICOTY,

IUIOIAAM OOKOBOM M TTOJIHOM MOBEPXHOCTEH B 00BEM.

4.Ilycte V, r u h cooTBEeTCTBEHHO 00BEM, PaJHyC U BbIcOTa LuiuHApa. Haliaure:

a) V, ecim =22 e, h=3 cm; 6) 1, ecit V=120 cm3, h=3,6 cm; B) h, ecii r=h,

V=8mn cMm3

IIpakTuyeckas padora Ne49 «BbruuciieHne mJIomAa M NOBEPXHOCTH TeJl BPAILIEHHUS.»
Bapuanr 1
1. Obpa3zyromias KOHyca paBHa § CM M HakKJIOHEHa K IUIOCKOCTH OCHOBaHHS moj yrioM 30°.
Haiinure monHyro MoBEpXHOCTh KOHYCA.
2. bokoBasi MOBEPXHOCTh KOHYCa paBHA S, a paauyc ocHoBaHus — R. Haiinure mymHy Xopisl
OCHOBaHUs, KOTOPasi BUIHA U3 BEPIUINUHBI KOHYCA MO YTIIOM 0.
3. Paguychl OCHOBaHMI yCEUEHHOTO KOHYyca paBHbI 3 1 6 cMm. HalimuTe 00KOBYIO TOBEPXHOCTH
KOHYCa, €CJIA €r0 BbICOTa paBHA 4 CM.
Bapuant 2
1. Boicota KoHyca paBHa 3 cM M cocTaBisieT ¢ oOpasytomed yron 60°. Haiigure momHyro
MTOBEPXHOCTh KOHYCA.
2. bokoBas MOBEPXHOCTh KOHyca paBHa S, a oOpasytomas — . Haiinute amuHy Xopabl
OCHOBaHUs, KOTOpasi BU/IHA U3 LIEHTPa OCHOBAHUS IOJ] YIJIOM O
3. Paguyc Oosbliero OCHOBaHMsI YCEUEHHOTIO KOHyca paBeH 7 ¢M, a ero BbICOTa U 00pasyrolas
paBHBI 3 U 5 cM cOOTBeTCTBeHHO. HaliinTe 60KOBYIO MOBEPXHOCTH KOHYCA.

IIpakTuyeckasi padora NeS50 «O0beM npu3Mbl, HWINHAPA, MUPAMUIbI, KOHYCA U 1IAPa)

Jlerko wnm CIIOKHO BBIUUCIATH 00beMbl? [loka MBI ymMeeM HaxOAWTh JIMIIb OOBEMBI
napajuieNIenune/oB, HWINHAPOB W MPHU3M, MOITOMY 3a/Jada BHIYHUCICHHS OOBEMOB KaXKETCS
JIOBOJIBHO JIETKOMU. J|eCTBUTENBHO, U (hOPMYJIBI JOKA3BIBATUCH 0€3 TPy/ia, ¥ BEIYUCICHHS ObLIN
HE CIUIIKOM TpomMo3akuMu. CoOCTBEHHO, hopMyla Al HAXOXKIEHUS 00beMa MPSIMOYTOJIbHOTO
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napajjic/iclnmIca n3BCCTHa CIC € HavyaJabHOM ITKOJIBI.

Wnes Oblma OTHOCHTENBHO MpocTa. MbI BBenmM 00beM KyOa, uyepe3 HEero Haluu o0beM
IPSAMOYTOJIBHOTO NapajJiesienunesa, Mo CyTu, «pa30ouB» ero Ha KyOMKH, OTCIOAA NMPHUIUIM K
npu3MaM, a OT HUX — K IuinHaApaM. Ho B ciryyae mupamuibl 1 KOHYca «pa30oUTh» UX Ha KyOHKH
HE MOJIyYUTCH.

Xotda apeBHUE rpeku npodoBanu. B V Beke 10 H. 3. rpedyeckuM mareMaTHKOM JleMoKkpuToM
OBbUTO BBICKA3aHO IMPEAIOJIOKEHHUE, YTO 00bEM MUPAMHJIbI PAaBEH TPETH 0O0BEMa MPU3MBI C TEM
K€ OCHOBAHUEM U TOM K€ BBICOTOM. /[0Ka3aTh 9TO HE CMOT HU OH, HY IOJTY4YMBIINN [T03JHEEC TOT
xe pesyiabrar EBximn. Brpodem, npanHas QopMyna MOATBEpKIaNach IMPAKTHKOW ——
JNEHCTBUTENIBHO, MBI MOXEM H3MEpPUTh 00bEeM J1000M KOHKPETHOW NHpaMHbl ¢ 000N
CTENEeHbI0 TOYHOCTH. Hampumep, ecnu B3ATh MUPaAMHUIKY M 3allOJHUTH €€ 4YeM-HUOyAb (BOJOM,
IIECKOM), @ ITOTOM BBIYUCIUTH 00OBEM TOr0, Y€M MbI 3alOJHSIM. Brpouem, yueHsle u mo cei
JICHb MBITAIOTCS pa30UTh MPU3MY Ha TPH PaBHBIX MUPAMUIBI, YTO J0Ka3aio Okl hopmyiy.

IIpakTuyeckas padora NeS1. KomOuHays MHOrOrpaHHUKOB U TE€J BPAILICHHUS.

1. Panmycel ocHOBaHuUl yceueHHOro KoHyca 3 M u 6 M, BeicoTa 4 M. Haiinure
00pa3yromiyro.

2. Jlmametp mapa 25 cm. Ha ero noBepxHoCTH 1aHbl TOUKa A U OKPYKHOCTB, BCE TOUKHU
KOTOpO# ynasensl (mo npsimMoit) oT A Ha 15 cm. HaiinuTe paguyc 3Toit OKpyKHOCTH.

3. Bsicora nununapa 6 cm, paauyc ocHoBaHus 5 cM. Halinure miomans ceuenus,
IIPOBEJEHHOTO NapajlIeIbHO OCU LIWJINHIPA HA PACCTOSHUU 4 CM OT Hee.

4. Beicota mwimHApa 8 1M, paguyc OCHOBaHuUsA S5 M. LlMmmHAp nepecedeH MiI0CKOCThIO TakK,
YTO B CEUCHMH IOJTy4YWiIcs KBaapar. Haliqure paccTossHHE OT 3TOro CeYeHus 10 OCH.

5. Beicota mmmnapa 2 M. Panuyc ocHoBanusi 7 M. B 3TOT muuiHIp HaKJIOHHO BIHCaH
KBaJparT TaK, YTO BCE BEPIIMHBI €I0 JIEKAT HA OKPYKHOCTAX OCHOBaHUM. Haiinure
CTOpPOHY KBaJpara.

6. Paanyc ocHoBaHus KoHYca 3 M, BbicoTa 4 M. Halinute obpazytomtyro L

7. OO6pa3yromias KoHyca | HakJIOHeHa K TUIOCKOCTH OCHOBaHus oA yriiom 30°. Haitnure
BBICOTY.

8. IlpaBuibHas n-yrojapHas mpu3Ma BIKcaHa B map paguyca R. Pedpo ocHoBaHUS npu3Mbl
paBHoO a. Haiinurte BbicoTy npusmsl npu: 1) n = 3;

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

O0beM nupaMuabl M yce4eHHOH MUpaMuabl
B namm aau ¢opmyna naBHO nokasaHa. M cienaHo 3To ¢ momouisio nHTerpanoB. [ToMHum,

b
V= ["S(x)dx 5(x)
qTo o . rac — 9TO Iiomaab CCUCHUA (bI/Il"ypBI IIJIOCKOCTBIO,
HepHeHHHKYHHpHOﬁ HeKOT0p0171 ocCH, KOTOPYIO MBI HpOBCJ’II/I.

C moMmorIpio0 3TOro MeTojia BbIBeleM o0beM mupamuabl. Haunem ¢ o0bema TpeyroiabHOM
TUPaAMUJIBI.

OAEBC 0O

— BepIInHa), 0003HAYUM ee 00BeM uepe3 THI; IJIOLIAb €€
= h (cm. Puc. 1).

Paccmorpum nupamuny

(

Sapc =S. OH
OCHOBAHUA , €€ BbICOTAa

87



Puc. 1. Ilupamua OABC

I ax OH M
POBEZIEM OCb  , COBMAJAIOIIYIO C Jy4oM . PaccMOTpuM NpOU3BOJIBbHYIO TOUKY =~ Ha

A,B,C

9TOW OCH BHYTPH NIHMpaMHbl. Uepe3 3Ty TOUKY IIPOBEAEM CEUEHUE 171 nepneHIuKyIsIpHOE

R
V=] S(x)dx
Hamel ocu. IlomHMM, YTO I“' (x) , TIe S _

s(x)

IJIONIAb CEUCHUS 44B,Cy (cm. Puc. 2).

BeipasumMm, uemy paBHO

ox A B
PI/IC. 2 HpOBeI[eHHBIe OChb n HepHeHI[I/IKy'J'IHpHOC OCH CCUCHUC

3 AA,B,C,~AABC, A,B,C, ABC
aMCTHUM, 4YTO . U3 TOIr'o, 4YTO MJIOCKOCTH u NEPHNCHAUKYIISIPHBI

oX A,C, || AC B,C,||BC _A,B, || AB
ocHu , CJIEAYCT, UTO IJIOCKOCTU IMapaJlJICIIbHBI, 4 3HAYUT, . u .

AA,0C,~AAOC AB,0C,~ABOC AA,0B,~AAOB
Torma mosryyaercs, 4to s n

4,0, — oc, — B C, :A:I.'E:I. =
yro A€ oc  BC 4B (o TpeTheMy npu3HaKy moaoous) (cMm. Puc. 3).

, OTKyJa CJenyer,
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Puc. 3. IlonoOHble TpeyroabHUKH

Haiinewm, yemy paBeH ko3¢ umerT nogqoous

MAAHO AA MO k
Paccmotpum nu-"17". OHm momoOHBI ¢ TeM ke KoddduumeHTom T, T.
0C, _ 04 _ 1 04; _ oM _ o
oc o4 oA oH OH = h, MH = x
K. , a4 3Ha4WuT, . U3 ycnoBus A TyCTh ,
oM _hox _ g
OM=h—x oH _ r
Toraa . [Tosywaem, uto .
Shd.BaCs _ i2 Six) _ (h—x)? S(x) = Slh-x)"
V4uThIBas, 4TO ~LAEC , IojlydaeM  § RT R
OKOHYATENbHO,

R R E(h—x)? R (x—h)* (x—R)E
V=[,Sdx=[[=—F—de=5[ —F—d(x—h)=5-—3

h=o- (-2)-2

V==5-h
Wtax, Mbl JOKa3aiu, YTO 00beM TPEyroabHON MUpaMUIbl 3 .

Ocranock BbIBecTH (hopMyiTy Ui NPOU3BOIBHOM NHpaMUAbl. IJTO JENaeTcss IMPOCTO:
pa3buBaeM NPOU3BOJIBHYIO MMpaMHly Ha TpeyroybHble (cM. Puc. 4).

S

Puc. 4. Pa3OueHune mpou3BOJILHOMN MUPaAMUJIBI HA TPEYTOIbHBIC

Torna
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v S‘m'h+M:%'h'{51mu_+szmu.}:%h's

LT = Vl TP . + VZ TP = 3 3 LI

I/ITaK, OKOHYATCJIbHO, TCOpPEMA, KOTOPYIO MbI HOKa3aJiu: 00BeEM nupaMuJbl paBCH TPETHU

1
V==5-h
HNPOU3BEACHHUS IIIOAAN €€ OCHOBAHUS U BBICOTHI 3

B kauecTBe CcreAacTBHS MOYKHO ;[OKasaTb U hopmyiy /Uil BRIYMCIICHHST 00beMa YCEUCHHON

10) yc.rmp. h’(sl + A 5152 + 52) h

nupamuael  (cMm.  Puc. rIe  — BbICOTA YCEUYECHHOU

5 5 .
nUpaMuJibl, @ ~1 1 =2 — [IoLAAN €€ OCHOBAaHUM.

Puc. 10. Yceuennas nupamuga

JoxazarenbcTBO (6€3 HHTErpasa)

1
Vigp. = =5+ B
Z[OK&)KCM, qTo 3 .Kak u B IIEPBOM JOKA3aTCIbCTBC, MbI JJOKAXKCM (I)OpMy.]'Iy 151

TPEyroJbHON MUPaMUbl, a KaK OHa 000011aeTcs 10 MPOU3BOJILHOM, BBl YK€ 3HACTE.

SABC A AABC
ITycth — TpeyroJyibHasi MMpamMKJia, -~ — BEpILUHA, — ocHoBanue (cm. Puc. 5).

S

B

P SABC
uc. 5. — TPEYTroJibHAsI TUPAMH/IA

JIONOJTHUM 3TY MUPAMUIY A0 MPU3MBI C TEM K€ OCHOBaHHMEM M BBICOTOH (cM. Puc. 6).
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Puc. 6. [Ipusma ABCSB, Gy

SABC SBCB; SCC,

. = B 1
OTa npu3Ma COCTaBIICHA U3 TPEX MUPAMUJ: TaHHON (cm. Puc. 7).

Puc. 7. Ilpu3ma u3 Tpex nupamu

P ABCS BCSE,
aCCMOTPUM  HCXOJHYI IHpaMUAY U TIHUpaMuay .

AASB = AB,BS
X

3amMeTuM, 4YTO Yy

SB
(kaK TpeyroJbHUKH, 00pa30BaBIIMECS MPH TPOBEICHUH JWATOHAIH ~ B

HHN
ASB,B c
napajjejorpaMmme ) BBICOTLI, MIPOBCACHHLBIE M3 TOYKM Ha KaXIAYI0 U3 OTHUX

. h,=nh
IJIOCKOCTEH, COBMAIAlOT 1 2 (cMm. Puc. 8).




ASE.E
Puc. 8. BricoTa, npoBeneHHas K IIOCKOCTH 1
paBHBL U

ABCS ECSE,
u paBHBI  BBICOTBL M OCHOBaHHA, TO

Paz 'y nwmpamupg

Vases = Vaesa,

00BEeMBI (ciemyeT u3 paBeHCTBa 00bEMOB PABHOBEIIUKUX TEN).

Vece,s, = Vsces, T

9

SCCiBy, SCBB;
B,C

AHAJIOTUYHO €CIM PacCMOTPETb MUPAMUIBI
ACC,B, = AB,BC
K. (KaK TpeyroJabHHUKH, 00pa30BaBIIKECs MPU MPOBEICHUH JUArOHAIN
BB,C,C S
napaJuieorpaMme ). BbICOTBI, mpoBeNEHHbIE W3 TOYKM = HAa KAKAYID U3 OTUX
o h, = h, o
IUIOCKOCTEH, COBIIAAAIOT (cm. Puc. 9). To ectb moniaau OCHOBaHUN U BBICOTHI PaBHBI.

B

C

BB,C,C
Puc. 9. BBICOTa, IPOBCACHHAs K INIOCKOCTHU

[Tonyunmnm, 4TO BCE TpHU ApaMUIbI UMEIOT OJIUH u TOT Ke
= Veee,p, T Voces, T Vapes = 3Viages =35 h
2

=T =V
obbem “ttifs SCEER, 4BCS 10 ectp ™
Sh

V —_
AEBCE
3 . Teopema nokazana.

OTKyJa
O0bem yceueHHOI NMPaMUIbI
. A,B,C,AB,C, 1093,
Hrak, mycTb y yCEYEHHON NHUPAMHUJIBI OCHOBAaHUSA MMEIOT IIIOLIAIU ;
. o
BbIcOTa — . JIOCTpOUM 3Ty yCeUeHHYIO UpamMuay A0 oObluHOM nupamusl. [lycts ~ — BepiinHa
My M,
U~ 2 COOTBETCTBEHHO.

nupaMuipl. OnmycTUM BBICOTY, OHa NEPECEeYeT OCHOBAHUS B TOUYKAX

IlycTh OM, ==x (cm. Puc. 11).
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Puc. 11. MnmrocTpanus K ycIoBUIO

B
k= f
AdyB G VA4, B G g k03 dunmeHT o0 % (060CHOBBIBAJIOCH

3aMeTUM, 4YTO
paHHee).

Torna oueBnaHO, YTO 00BEM YCEUEHHOW NMUPAMUABI PABEH PA3HOCTH OOBEMOB OOJIBIION
NApaMUIbl U MAIIOH, TO €CTh:

1 1

V="Vousc, ~Voanmc = 551{x +h)— 552 tX
L ox

Ocranochk HalTH

a,M s,
AALB Co~AALBC A M, 45
N3 Toro, uro 17171 27275 nonyyaem T (B cwlIly TOro0 4TO 3TO

COOTBETCTBYIOIIME OTPE3KH MOJOOHBIX (DUTYP, UM TUIOIIAAN HAM U3BECTHBI).

OM, _ h#x _ |5,

oM, x 5

C npyroi CTOpoHBI, AOM,A,~AOM, 4, (ObUIO BBIBEJIEHO paHee), TOrAa

3Hauur, (h+ x],j_ - x,j— 5 x. = NORSES

OxoHYATEILHO,

_3( 1£_55_2:-’,_) 31./— r(sl\/._ 52*4'/_) —h(51+\m+52)

B CHILY (OpMYJIbI pa3HOCTH Ky0oB. UTO 1 TpeboBaIoch J0Ka3aTh.
IIpumep 1

3aKkpenuM BbIBeIEHHYIO (hopMyTy 00beMa MUpaMHIbl TPUMEPOM.

q 4 . . SABC AB =6 A5 =4,
€My paBeH 00beM = TMPaBWILHOW TPEYrOJIbHON MUPAMUIBI , €CITn , ?
(Cwm. Puc. 12))
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C

Puc. 12. UnmrocTparus k 3agaye

1
V==5-h
Pewenue. Kak MbI 3HaeM, 3 )

[lockonbKy B OCHOBAaHMM JIGKHMT TPaBWIBHBIM  TpeyroapHuUk (cM. Puc. 13),

_ a3 363
TOS_ 4 4 _91_.@.

Puc. 13. IIpaBunbHBINA TPEYTOJIBHUK B OCHOBAaHUH

i 50 ASOA SA=4

aiijieM BBICOTY =~ W3 MNPSMOYTOJBHOIO TPEYroJbHUKA . Tunorenysa , a
04 . L= 04="2=23

KaTeT ~ = — PaJnyc OMMCAHHOM OKPY/KHOCTH, KOTOPHIA PaBeH 2 , TO eCTh 3 (cm.

Puc. 14).
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AS0A4

Puc. 14. Ctoponsl

— 2 _ 2 — — =
Otcroga no Teopeme HI/I(baropaSG = Vs4* —04 V16— 12 2 A 3HAYUT, 00BEM

paBeH

L’=§-9u"§-2=6u"§

Ortger: ﬁ‘ﬁ.
O0beM KOHYCA H YCEYEHHOT0 KOHYCa
V =nR*h=>5h R
Teopema. O6bem konyca (cm. Puc. 15) pasen 3 3, rme” — pammyc

h
OCHOBAHHA KOHYCA, — €r'0 BbICOTA.

Puc. 15. Konyc

dopmyna a8 BBIYMCICHHS O0bEMa KOHyca B TOYHOCTH COBNAJAET C aHAJIOTHMYHOU
dopMynoil ayis mupaMuAbl, TaK Kak KOHYC — 3TO, MO CYTH, M €CThb NUPaMHJa, TOJbKO B
OCHOBAHMU JIEKHUT «OECKOHEYHOYTOJIBHUK» — OKPYKHOCTB (cM. Puc. 16).
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Puc. 16. MHOrOyroJIbHUK, CTPEMSIIUNACS K OKPYKHOCTH

Ecmm noACTaBUThL B q)OpMy.]'Iy o0beMa ImupaMu/ibl IJIOIIaJAb OCHOBAaHHUA KOHYCa, TO €CTb

V =_nR%h
IUIOINAb KPyra, TO MbI U IIPUXOJUM K (opMyIie .

JlokaspiBaeTcss ke (opmyna s KOHyca aOCONIOTHO — aHAJOTMYHO — MUPaMUJIC.
PaccmarpuBaercst Takast ’e OCh, OTMEYAETCSI TOYHO TAaKOE K€ TMOJ00me, a Janbiie Oepercs TOT
Ke caMblii mHTEerpan (cM. Puc. 17).

Puc. 17. Unmroctpanuus s 10Ka3aTeabcTBa HopMyIibl

AHANOTHYHBIM  BBITTISIAUT W CIEACTBHE TMPO  yCEYeHHBIH KOHyc (cM.  Puc.
_1 _1 2 2
Vyew = 3h(S1 +/5:5, +5,) = ;nh(R] + RyR, + R).
18): JlokazaTenbCTBO a0COJIFOTHO
AQHAJIOTUYHO TOMY, YTO OBUIO MIPUBEEHO JIJIsi YCEUSHHOW MUPaMUJIBI.

Puc. 18. Yceuennas nupamua

IIpakTuyeckasi padora Ne 52. Pemenne 3a1a4 Ha mpuMeHeHne HOpMyIT BEIYUCICHHUS] 00BEMOB
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Samanue 1.
JlnameTp ocHOBaHMS KOHYca paBeH 12, a juimHa obpasyromeit — 10. Haiinute o6bem koHyca.

v
B otBeTe 3anumnmmre —.
TT

Pemrenue:

V =2 nrh
3

OtBer: 96.
3agaHue 2.
Pebpa mnpsmoyrompHOTO mapamienenunena paBuel 4, 5 w 8. Haiiagute o0beM

napajujieiacnuicaa.

=

V=a-b:c— dopmysa c5 kuacca
V=4-5-8=160
Otset:160

3anganue 3.

10 o
Pa,Z[I/ch OCHOBAaHUA UWJIMHPA PaBCH 4, BeICOTa — . Haiigute 00BeM UJIIMHApA.
TC

97



V = 1tréh
10
V=m-4%-— =160
0
OtBeT:160
3aganue 4.

B ocHOBaHuU TpeyroabHOM MUPAMU/IBI JIEKUT MPSIMOYTOJIbHBIN TPEYTOJIBHUK C KaTeTaMu 4

u 3. Haiinure o0beM nmupaMu/ibl, €ciii €€ BhICOTa paBHA 9.

1
V=§Socﬂh
Seqy =--a‘b S=2:3-4=6
V—1 6:-9=18
=3 =
Ortser:18
3amanue 5.

O6beM koHyca paBeH 12. [lapannenbHO OCHOBaHMIO KOHYCa NMPOBEACHO CEUEHUE, JETsIIee

BBICOTY KOHYyca nonojam. Haiiiute 00beM 0TCEUeHHOr0 KOHYCa.
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Croco0 1.

o o r h
Jlunelinbie pa3mMepsl 00JIBIIOTO KOHYca ' U h. JInHeiHbIe pa3Mepbl MAJICHHKOTO KOHYCa Sh7

2
Znr? =12 nl.
3 3 4
[Ipeobpazyem:
nr? = 36 Lz =V,

TloxcraBum:

! 36 =V,
24 oo

V, =15

OtBeTt:1,5 - coKHO
Cmoco6 2.

ITonckaska:
[Tpu U3MeHEHNH BCeX JTMHCWHBIX pa3MepoB Tella B K pa3, 00beM 3TOTo Tejla U3MEHSETCS B
k3 pas.
12

Orser:1,5

JlaHHBIN prueM perieHus 3a1a4 He TpedyeT 3HaHus Gopmysibl o0beMa KoHyca.

3aganue 6.

Konunyeckas BopoHka 00beMoM 16 TUTPOB MOTHOCTHIO 3aNIOJTHEHA KUIKOCTHIO. M3 BOpOHKH
BBIYEPIIATIN YaCTh >KMJIKOCTH, MPU ITOM €€ YPOBEHb CHU3UJICS IO MOJOBUHBI BHICOTHI BOPOHKHU.

CKOJIBKO JINTPOB KUAKOCTU BblUepraau?

16
k=2 K®=8V="r=2

Haitnem CKOJBKO JIUTPOB KUAKOCTH BblUEPIATIU:
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16-2=14
OtBert: 14

Samanue 7.
1 N
B cocyn B Bujie KOHyca HaauTa KUIAKOCTH 110 , BPICOTBL. O0beM HATUTOM KUIKOCTH PaBEeH

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

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

Haiinem CKOJIBKO )KMIKOCTH HY)KHO JTOJUTh, YTOOBI HATIOJHHUTH COCYJ] IOBEPXY:
320-5=315
OtBet:315

3agaHue 8.
O0bEM  mpsiMoyrosibHOrO mapaiienenunena paseH 108. UYemy Oynmer paBeH 00BEM

napajuieJienuines1a, eciiv Kaxa0e ero pedpo yMEeHbIIUTh B TpU pa3a?

k=3 k3=27 V—108—4
= = =5 =
OtserT: 4
3aganue 9.

O6bém mmwmmHapa paBeH 30. Uemy paBeH 0o0BEéM KOHyca C TaKUM >X€ OCHOBAaHHEM U
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BEICOTOMN?

Ilonckazka:

1
Ecnu nunuHIp 1 KOHyC UMEIOT 00111ee OCHOBaHHE U BBICOTY, TO Vi = §Vu

1
Vi, = =+30 = 10
k=3

OtBet:10

3aganue 10.
O0béM koHyca paBeH 25. UeMy paBeH 00BbEM NHIMHApPA C TaKUM K€ OCHOBAaHHMEM H

BBICOTOM?

Vy = 75
Otsert:75

IIpakTuyeckas padora NeS3 «lIpocreiine 3agaun B KOOpAUHATAX»

3ananue 1.

CocrtaBuTh ypaBHeHHe chepbl paanyca R =5 ¢ HeHTpoM B Hayasie KOOpJUHAT.

3ananue 2.

Hanucats ypaBHenue ceprl ¢ nieHtpom B Touke C (2; —3; 5) u paguycom, paBHBIM 6.

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

3aganue 4

. Jlokaszarb, 4TO ypaBHEHHUE x>+ y2 + 2z —2x+ 4y—6z2+ 5 = 0 sABuseTcs ypaBHEHUEM
chepsl.

3ananue 5

Hanumure ypaBHeHue npsMoi npoxoasiue uepes Ase nanHbie Touku C(2;5) u D(5;2)

IMpakTnyeckas padora NeS4 «Penienue 3a1a4 ¢ HOMOIIBIO KOOPJIMHATY

3ananue 1
Ha ocu OxOx HalTH TOYKY, PaBHOYJIAJICHHYO oT
touek A(2;—4;5)A(2;—4;5) u B(—3;2;7)B(—3;2;7).
3ananue 2
Haiitu xocunyc yrina mexny Bekropamu ABAB u ACAC.
A=(—4;4;4),B=(3;1;0),C=(—1;0;6).
3ananue 3
Komnnanaphs! 11 BekTopa a,b,ca,b,c?
a=(—3;2;1),b=(3;1;2),c=(3;—1;4)
3ananue 4
3anaHbl Ba BEKTOpa B mpocTpaHcTBe. HaiiTu: a) ux cymmy; 0) UX pa3HOCTh; KOCUHYC yIja
MEXy HUMH; B) UX BeKTopHOE mpousBenenue. a=(0;1;1),b=(—2;0;1).
3ananue 5
HaiiTu panr u 6a3uc cucteMbl BEKTOPOB, IEPEHTH K HOBOMY 0a3ucy. 3anucarh pa3ioxKeHUs]
BEKTOPOB I10 HalJICHHBIM Oa3ucam.
3ananue 6
KommnanapHs! 11 BekTopa?
a =(—3;2;1),b =(3;1;2),c =(3;—-1;4).
IIpakTuyeckas padora NeSS «IloBTopeHre U3Yy4EHHOTO»
1. HaiiTu yron Mexy BEKTOpamH .
2. Haiinure yron ACB B Tpeyronsauke ABC.

3. Haiitu YIJIbl, COCTABJIAACMbBIC BCKTOPOM C KOOPANHATHBIMHU OCSIMU.

Bapmuanr 1.
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1. 2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.uB(9; -1;4).
Bapuanr 2.
1. 2. A(6;5-1;2); B(8;-2:4) u C(-3;9;0).
3.1 B(-2;3;5).
Bapuanr 3.
1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3.u B (-8; -2;3).
Bapuanr 4.
1. 2. A(7; -3;1); B(5:4;-2) u C(0;1;-5).
3.uB 4;-1;2).
Bapwuanr 5.
1. 2. A(8;0; -3); B(-2;9;-7) m C(-3;-2;4).
3.uB(2:4;-1).
Bapuanr 6.
1. 2. A(2; -3;5); B(0;1;7) u C(4;-3;6).
3.uB(-3;-1;4).
Bapuanr 7.
1.2. A(11; -1;5); B(10;0;4) u C(3;6;9).
3.u B (-6; -2;4).
Bapmuanr 8.
1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).
3.1 B(5;9;2).
Bapmuant 9.
1. 2. A(0;1;2); B(-2; 0;-1) u C(-3;-2;5).
3. u B(-3;5;8).
Bapwuant 10.
1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).
3. u B(1;6;0).
Bapwnanr 11.
1. 2. A(2; -3;4); B(3;4;5) u C(-1;-2;0).
3. 1 B(5;0;10).
Bapmuant 12.
1. 2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).
3. u B(8;4;0).
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IIpakTyeckas padora NeS6 «IloBTopeHHE N3YUEHHOTO»

1 BapuaHt
3amganue Ne 1
Ha BC

ABCJT

CTOpPOHE
napasuiesorpaMma
B3sTa Touka K tak, yto

BK KC =1 : 4
Boipasute Bektopel AC, BK,
CK, AK, K] uepe3 AB =p u
AJl = k. Beipazute AS, eciu
Touka S — cepenuna K/I.

3ananue Ne 2

B paBHOOEAPEHHON
Tparneuuu OCTPhIEC YIiibl PaBHBI
450, MCHBIIIEE  OCHOBaHHE
paBHO 5 cM, a paccTosiHue
MEXJy OCHOBaHUSMU 4 CM.

Haiinute OoJiblllee OCHOBAHHUE

H CPpCOHIOO JIMHUIO TPAIICIUU.

2 BapuaHT

3ananue Ne 1

Ha cropone HK pomba
MHKC B3sta Touka E Tak,
4TO

KE : HE=1 : 6. Boipasure
Bektopel CH, KE, HE, CE,
EM uepes CK=pu CM =q.
Bripazute CJI, ecnu touka /]
— cepeauna ME.

3ananue Ne 2

B paBHOOEIPEHHOMN
Tpameuuu  OCTpble  YIJIbI
paBHBI 60°, Gosbmast CTOpOHA
paaa 10 cM, a Oonbiiee
ocHoBaHue 15 cm. Haiigute
MEHbIIIee OCHOBaHUE u

CPCAHIOO JIMHHUIO TpallClIuKU

3 BapuaHT

3ananue Ne 1

B napajuiesorpamme
ABCJl Ttouka K — cepenuna
AB, Touka P - cepenuna BC.
Bripasure Bextopel AC, B/,
AK, CP, CO, AP wuepe3
BekTOpel AB =a, AJl =B.

3amanue Ne 2

B C
1
A K Jil|
ABCJI — Tparnenus,
BC| AL,

CI = 6 cm, yron /I paBeH
30",

BC=4cwm.

Hatiqure CPEZIHIOI0

JIMHUIO Tpalncuuu.

Cnucok 3a1a4 1J1s1 CAMOCTOSATEJIBHOTO PeLIeHHs
1. BBISICHUTD, KAKMM YUCIIOM (pallMOHAJIbHBIM WM UPPALMOHAIbHBIM) SBIISETCS

unCIIoBOE 3HAaueHHe BEIpaxenns: 1) (V8 — 3)(3 + 2v/2);
3) (/50 + 4V2)V/Z;

3v3);

2) (V27 -2)(2 -

2. Haiitu abcomoTHY0 MorpemHocTs npuommkenus 0,55 yncna 5/8
3. 3anuimuMre 4MCIIO0 B CTAaHAAPTHOM BUJE. YKAXKUTE €ro MPSA0K U OKPYIIINTE

MaHTHCCY /10 THICSYHBIX. 1) 735274;

2) 32465103; 3) 6,0054;

5 1 S 1
3 e T et I
4. Haiigute 3HaY€HUE BBIPAKECHUS: (23 3°-32 3)' ‘/g

216°
5. Brruucaure: M

0,097 .0,027°
6. Bomucmure: 2°-27 + 2722 +1,25.

7. Haitgure 3HaueHUE BBIPAKEHHUS: (

alw

_1 1
x?*-x?
3 -1
AX A X
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19.

8. Pemnth ypaBHeHUs: 1) (x —2)x+3)=0; 2) (X -1Nx+4=0;
9. Haiinure xopens ypaBHenus: 1) (i)x_g' =64, 2) (%)’“3 = 49.
10. C xako# mpoILIEHTHON CTaBKOW HEOOXOIMMO BJIOKUTH JIEHBI'H B OaHK, €CIIH Yyepe3

2 roja BKIQAUUK xoueT nonyduth 120000 pyOiaeit mpu nepBoHAYaILHOM B3HOCE
100000 py6ueii?

11. BBIYUCIINTD, UCTIONB3YS OLPEJICIICHIE H CBOICTBA Torapupmos: 5108516 —
1 110g11 12

12. Pemue ypasrenue: 1085 (2362 ~Tx+ 6)— log (X - 2) =log, x

13. Haitnure 3HaueHne Boipaxenus 1) 3tg45° — v/3ctg60° + 4sin30°
14. Jlokaszats ToxaecTBo cos*a — sin*a = cos?a — sina

5 3z 12
cosa=— —<a<2nr cosf=——
15. BEIUUCIUTD cos(« + £3) » €CIH 13y 2 , 13 y
37
T<a<—
2

16.IIpeo6pa3oBaTh B MPOU3BEICHUE sin 18° + sin 20°
/4 T
17. YpocTuTh BBIpaKEHUE COS(E - 0{) +cos(a + g)
18. Beruncauts 1) COS 315 0 + sin 2100 + tg4200 :
. 137 11z 17z
2) sin ?_COS?JF ctg——

Pemnts ypaBHEeHUE, pa3ioKUB HA MHOKUTEIH €70 JIEBYIO YaCTh sin x —sin 3x =0

20. Pemnth HepaBeHCTBO 1) COS X 2 —E ;2) sin 2x > %

21. Boruuciure 2arcsin(— g} +arctg(~1)+ alrccos?2

2

22.Pemuth ypaBHEHHUE Sin [% - gj = V2

. x 1
23. HaiiTu Bce pelieHUs] ypaBHEHHS HA 3alaHHOM OTpe3Ke cos§ =5 [— 67[;67r]

24. Haiitu o0nacTh onpeeneHns u o01acTb 3HaYeHUHM Kax 101 u3 QyHkumi 1)
/s

y=2cos| x—— |[; 2) y:2+i
3 x—3

25. Haiiaure TOUKH MaKCUMyMa U MUHUMYMa (I)YHKLII/II/I €C¢ MaKCUMYMbI U MUHUMYMbI
y=—x>+6x—8

26. BBISICHUTD, ABISETCS 11, YSTHOM, HEUSTHON UK HE SBJISCTCS HU YETHOM, HU
. x .
HeueTHOU QyHknus: 1)y = x° —54— SINX52) y— x2 4+ cos3xs

27. CKONBbKO pa3aNyHbIX JBYX3HAYHBIX YMCEN C Pa3HbIMU HU(PaMH MOKHO
COCTaBUTh, UCTIONB3YS UGpbL: 1) 11 5;2)0u 6;3)2,4u6;4)0,1u8;5)3,4,5u6;
6)0,2,3,4u6?

28. AIMMHHUCTpAIMs TopoJia pelnia nepeuMenoBars 3 ynuisl. K Bei6opy Obliu
npeioxkeHbl 7 Ha3BaHUM. CKOJBKUMH CIIOCOOaMH MOT'YT ObITh IEPEUMEHOBAHBI 3TH
3 ynuisi?
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29. CKOIBKUMH CITIOCOOaMU MOKHO Pa3MECTUTh 6 Pa3IMYHbIX aBTOMOOMIIEH B cCEeMHU
OJIHOMECTHBIX OOKcax?

30. B marazun noctynuio 30 X0J0AUIbHUKOB, MATh U3 KOTOPBIX UMEIOT 3aBOJICKOM
nedext. CayyaitHpIM 00pa3oM BHIOMPAIOT OJIMH XONOAMIbHUK. KakoBa BEpOSITHOCTh
TOTO0, 4TO OH OyneT 6e3 nedexra?

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

32. HaiiTu: a) MaTeMaTH4eCKOE OXKHUaHue, 0) TUCTIEPCHIO, B) CpeIHEe
KBaJPaTUYECKOE OTKIOHEHHUE TUCKPETHON CIIy4alHON BEIMYHMHBI X 110 U3BECTHOMY
3aKOHY €€ pacrpeziesieHus, 3aJaHHOMY TaOJIMYHO:

X 8 4 6 5

P | 02 0,5 0,2 0,1

33. CymMa OecKOHEYHO yOBIBAIOIIEH reoMeTpuiecKor mporpeccuu paBHa 150.
Hatitu by, eciu q = 1/3

34. Beruuciuts npoussoanyio gynkuuu (12 — 7x)3 - (23 — 2x)*

35. C noMoIIbI0 IPOU3BOTHON HAMIUTE TPOMEKYTKH BO3pPACTAHHS U yOBIBAHUS
bynkun: f(x) =x*—8x” + 3.

36. CocTaBbTe ypaBHEHHE KAcaTeIbHOM K TpauKy GYHKIMH ¥ =X + X° B TOUKE C
abcuuccon x0 = 1.

37. Haiitu uiomaap GUrypbl, OrpaHUYeHHON rpaduKoM (DYHKIIMH Y=COSX, OCBIO
OX ¥ npsAMBIMHU X = —EI/IX =T

2x+3 2
38. Haiinure nepBooOpa3Hyto f (x)=35e 4 dx

39. Pemuts ypaBHenue x* — 5x3 + 8x2 —5x +1 =10
3y+1 — X = 5,
4*—6x+x3Y4+2=0.
41. Pemmte ypaBHenue:V2x — x2 + 8 + Va2 —4x =+V—x—2+1
Vx
x2-8x+7 = x%2-8x+7
43. N300pa3ute pacCTOSTHUE U YTOJl MEXAY CKPEIINBAIOITUMHUCS TUATOHATISIMH

napajelbHbIX IpaHel Kyoa.

44.B xyoe ABCDA BC D, naiitu yron mexnay npsitmeima A;D u D1E |, e E -
cepenuna pebpa CC

45. Jlana npsimast 1 iBe TOUKU A 1 B, pacniosno’keHHbIe IO OIHY CTOPOHY OT HE€.
HaiinuTe Ha npsmoii Takyro Touky C, uroOsl TpeyronbHuK ABC nmen HauMeHbIIUH
epUMETP.

46. Haitnure o0beM MUIUHAPA C BBICOTOM, paBHOM 5 CM, €ClIH TUaroHaib OCEBOTO
CEUeHHUs LMWIMHJIpa 00pa3yeT ¢ MII0CKOCThI0 OCHOBAHHUA yroil 45 rpaaycos.
47.11nomane cedeHus mapa IIOCKOCThIO, IPOBENEHHON Uepe3 KOHEL JUaMeTpa IoJ
yriom 60° k Hemy, pasua 751Tcm”. HaiiuTe mioma s MOBEPXHOCTH IIapa.

48. Haiigute nuamerp mapa, 00beM KOTOporo paBeH 36m oM.

49. CTOpoHBI TPEYroJIbHUKA PaBHBI 12cM 1 9 M, a yrost MeX1y HUMHU 30". Haiftn
IUIOLIA/lb TPEYTOJIbHUKA

50. Hanucats ypaBHeHue cdepsl ¢ neHTpoM B Touke C (2; —3; 5) u paguycom,
paBHBIM 6.

40. Pemuth cuctemMy ypaBHEHUN {

42.PelIuTh HEPABEHCTBO

IIpoBepka BBINOJHEHMSI KOHTPOJbHBIX padot. KoHTponbHas paboTa MpOBOIUTCS C
LENbI0 PEe3yJbTaTOB OOYYEHMs U TOCIEIYIOIIEro aHajln3a TUIUYHBIX OUIMOOK M 3aTpyIHEHUI
0o0yyaromuxcsi B KOHIE M3Y4EHHUS TeMbl MM paszena. CorylacHO KaJleHAapHO-TeMaTHYeCKOMY
IUTaHY TUCUUTUIMHBI IPEIYyCMOTPEHO MPOBEICHUE CIEAYIOINX KOHTPOJIBHBIX padoT:
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e  KonurponbHas pabota Nel o pazneny «AnreGpa»

e  KontponsHas padota Ne2 mo pazaeny «OCHOBBI TPUTOHOMETPHUH

e  KontponbHas padota Ne3 mo pazueny «OyHKIIUH, UX CBOMCTBA U TpaduKm»

e  KontponsHas padota Ned mo pazaeny «KomObunaropuka

e  KoutponbHas pabota Ne5 o pazaeny «IeMEeHTbl TEOPUU BEPOSITHOCTEH U CTATUCTUKH
Kontposbnas padora Ne6 o reme «IIpou3BogHas u ee MpUMEHEHUE»

Kontponbnas padora Ne7 o teme «/HTerpai u ero npuMeHEHHE»

Konrtponbnas padora Ne§ mo pazaeny «YpaBHEHUS U HEPABEHCTBA

KonTponbnas padota Ne9 mo pazneny «IIpsiMbie 1 MIOCKOCTH B IPOCTPAHCTBEY
Konrtpomnbnas padora Ne 10 no pazneny «MHOTOrpaHHUKHU U KPYTJIbIE TENa»

KonTpoabHas padora Nel

Bapuanm 1
. 7 41
1. 3anummTe yuciia B BUje OCCKOHSYHBIX MEPHOAMYSCKUX JAPoOei: 55 '
2. 3amucaTh B BUIe OOBIKHOBEHHOW JpoOU OECKOHEUHYIO IeCATUYHYIO Ipoob: 1,(7);

-5,3(23).

1
Brraucnenue: (%)5
Borunciure: (232)°

Boruuciure: V54 - V4
Vxdx

Hpe,I[CTaBBTe B BHUJIC CTEIICHEMH C PpalrOHAJIbHBIM IIOKAa3aTCJIEM —— .
X

Haiiaure 3HaueHue BbIpaKeHUM Va? +V16b2 + 4b npu a = - 2000, b = - 3000
1

N e W

2 _ —
1 Y2 5 7 (1)2
8. Pacmonoxute ynciia B mOpsKe BO3pacTaHUs (gj ; (gj ;9 334 (5]

x=16  x%°+4

9. VYmpocture BeIpaXeHHE ——— | ————
p p x+x05+1 " xL5-1

Y HaWJUTE €ro 3Ha4YeHue npu x = 2,25

Bapuanm 2

. 2 8
1. 3anummTe yncna B BUje OECKOHEUHBIX MEPHOANYECKUX APOOei: T
2. 3amucaTh B BUI€ OOBIKHOBEHHOW JpoOU OECKOHEUHYIO IECATUYHYIO Ipo0b: 4,(8);

-2,6(93).
1
Beruucnure: 810000+

3

4. Berancmure: (-3v/2)°

5. Bpumciure: V144 - /9
6
7

o x5+/x
[IpencraBpTe B BUAE CTENEHEH C pallMOHaIbHBIM MTOKa3aTeneM .
X

Haiinure 3Ha4YeHue Beipaxxenuii V9a2+vb2+3a mpu a = - 100, b =- 2000
3 2 4
_Z 1 = =z
8. PacmosoxuTe 4ncia B opsaake Bo3pactanus 2 43 2; 5; 23;2 3

X—9 x5 +3
9. VYmpocrture BeIpaxeHHE :
X

_ U HAWIWUTE €ro 3Ha4YeHue npu x = 6,25
—X0'5+1 X1'5+1 21 p ’

Bapuanm Ne 1
1. Berauciantb 10g3 81
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2.Bbruncnuth logl 69 13

3.Borancmnts 108 4 10g3 9
1g125
g5
5. Borancurs 10g¢ 12 -log,3+log, 9

4 BBIYUCIATD

6.Beruuciuts 2log, 6+log, % —log, 35

7. BBIUUCIIUTD 10g3 2 - 10g3 2 . 10g2 6 + 10g3 6
8 .BuIunuciauthp lg 7(10g7 15 + 10g7 4 - 10g7 6)

3 2 10g0‘3 442

)

9. Beruucnurh
10 . Pemmmre ypaBuenne  logs(7 — x) = 2.
11. Haiigure KOpeHb ypaBHEHUS logs(x — 1) = logs(2x — 3).

12. Haiigute KOpeHb ypaBHEHHUS 2 log52X — 7logsx+ 3 = 0.

13. HaiinuTe KOpeHb ypaBHEHUS log3(7 —x) =logz(1 —x) +1

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

1.Berunciuts 10g5 125
2.BBIUnCInTh 10g25 5

3.BbranciauTh 10g3 10g4 64
12256
lg4

4 .BBIYUCIATH

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

6.Berancars 2108, 27-log, 81-2log, 18

7.Beruuciuts 2log, 8 +log, % —log, 25

lg3(log, 25-log, 2 +log,8)

logg 2+ logS%

&.Berunciaurts

9.Bbruuciauts 9
10. Pemmre ypaBHEeHUE loge(=3+x) =1
11.Pemmre ypaBHEHUE loge(x +17) = loge(2x + 7)

12. Petnte ypaBHEHHE log,(3x+ 8) =log,(3—x) +1
13. Pemnre ypaBHEHME log32x —3logzx+2=0

14. Pemute ypaBHEHHE loge(18 — x) = 4logse 2

Bapuanm Ne3

1.Berauciute log, %

2.Bbryuciauth logSI 9

3.BeI4uCInTh 10g2 log 4 256
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1g32
g2

4.Bbruncnurh
2

5.Berauciuts log, 5+log, 25+1log, s

6.Beraucauth 10g2 10— 10g2 5+ 10g2 8

7 Berancurs 2108, 32 -1og, 256 -2log, 14
lg2(log, 75-log, 15 +1og, 20)

8.Berunciauts

9.Beruncnuts: 41829 4 9
10. Pemmre ypaBuenue log,(—5 —x) = 3
11. Pemmre ypaBuenue log;,(4x — 9) = logy, x

12. Pemmre ypaBHEHUE 2logs’x + 5loggx + 2 = 0.
13. PemmTe ypaBHEHUE log,6(2x — 1) —log,ex =0
14. PemuTe ypaBHEHHE 1110811+ = .

Bapuanm Ne4

1.Beraucnuts log; L
25

2.BerancinTs loglzl 11

3.Berancnts 10g 5 log 30 2
1g27
g3
5.BBIYMCIIUTD 10g5 10+ 10g5 50 —10g5 4

4 BBIYHCIUTH

6.Beraucts 108, 8 —log, 3+log, 12

7.Beranciuts 3log, 4 +log, % —log, 15

8. BBIYHCITUTD lg 4(10g4 35+ 10g4 2- 1084 7)

9.BbIuncIuTh 251085 3~ 10g25 27

10. Pemnre ypaBHEHME log,(6 —x) =5

11. HaiinuTe KOpeHb ypaBHEHHUS log,(x + 3) =log,(3x — 15)
12. Pemmte ypaBHEHUE logs x = —logg (14 — x)

13. Pemnte ypaBHEHHE loge(x+ 17) = loge(2x + 7)
14.Pemute ypaBHeHHE 3log,’x — 7log,x+2 =0

KonTtpoabHnas pabora Ne2
1 séapuanm

1. a) mepeBecTH IpalyCchl B paguaHbl: 155 °, 55°;
2r &
0) mepeBecTH paJraHbl B TPaIyChl T

2. Haitoure crger , ecnu Sin o = 3 U 0L JIEKUT BO 2 YETBEPTH.

109



3. Beruucnure:
@) /3 sin 60° + cos 60° sin 30° —1g45°c1g135° + c1g90° »

T . T T 197 T T
6) cos — —~/2sin = +~/3te = . B) sin| — 2% 24in = cos —
) 6 4 8 3 ) sm[ 6 j+ sin 1200512

4. Pemute ypaBHEHHUE: /2 sin3x—1=0.

5. Pemnre ypaBHEHHE: 2cos? x —3cos x—2 =0

6. YOpocTuTe BhIpakeHHUeE:
(I-cosa)(1+cosa)

R o Fm,ne z;
sin * (—ct) ’

9 cos@H aj ~2sin(7-a)

sin (o + 77)

6)cos(o—f)—2sinasinfB

F) sin( 37z + &) + cos(zr — ) — sin( —x) + cos(—x).

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

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

2r 7
0) mepeBecTy paguaHbl B IPaychl ?E .

2. Haiitu rgex , ecin COSQ = 3 HOnexuTB 3 yeTBepTH.

3. Briuucnure:

a) sin 30° + /6 cos 45° sin 60° —7g30°c1g150° + crg45°;

5) Cosg_ﬁsm%m@,g% ) 4sin120° —2cos 600° ++/271g660°.

4. Pemite ypaBHEHUE: 2cos3x—/2 =0.

5. Pemnre ypaBHEHHE: 2sin 2 x —3sin x —2 =0

6. Yrpocturte BbIpakKeHHE:
(I-cosa)(1+cosa)

a) : , A ETMNE T}
SIn &

6) sin( 277 + ) + cos(r + ) + sin( —x) + cos(—).
g)cos(ax — fF) —cos(ax + f);
2) sin(—) +cos(7 + )

1+ 2003(% —a)cos(—a)

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

3 eapuanm

1. a) mepeBecT rpaaychl B paidaHbl: 195°, 95°;

37 2@
0) mepeBecTH paJuaHbl B TPAAyCh ERETR

2. Haiinure crga, ecim SN @ = EN U 0L JIEKUT BO 2 YETBEPTH.
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3. Beruucnure:
a) V2 sin 45° —cos 30° sin 60° + c1g45°1g135° —10°;

s T s 257 . T T
0) sin = 2 Z _J3cte =, cos| ——— |—2sin —cos — .
) sin 3 + /2 cos 4 \/_ctg o B) ( 3 j 0 B

4. Pewnte ypaBHeHHE: 2sin 3x —1=0.

5. Pemnte ypaBHeHue: 2tg x— 3tgx -2=0.

6. YpocTuTe BbIpakeHue:
2) (1-sin a)(1+sin @)

6) sin( 7 + &) + cos(27z + ) — sin(—x) — cos(—).

e)sin(ax + ) +sin(x — B);

T
, % —+7m,neE z;
cosa 2

sin(%[+a)+sin(27r+a)

2cos(a)sin(—a) +1
7. PemuTe ypaBHEHHE: sin 2xcos x + cos 2xsin x =1

4 sapuanm

1. a) mepeBecTH rpaychl B pauaHbl: 145°, 15°;

Stz @
0) IepeBecTH pauaHbl B IPaTyChl ? , 7 .

2. Haiity 7ger , ecimm COS QX = Y U 0L JIEKUT B 3 YETBEPTH.
3. Beruucnure:

@) cos60° — /6 cos 30° sin 45° +c1230°72150° —1g45°;

6) sm%+ ZCOS{T”_@C,g% ) 2sin 870° ++/12 cos 570° — g >60°.

4. Pemnte ypaBHeHUE: 2cos3x—1=0.

2
5. Pemnre ypaBHEHUE: 2ctg"x—3ctgx—2=0,
6. YpocTuTe BhIpaKeHHUE:

(1-sin a)(1+sin &) T
,a¢5+ﬂn,nez.

cos’ (-a)
6) sin( z — &) +cos(37z — ) + sin(—«) + cos(—).

cos” x—sin” x
B) —
sin 2x
r) sin(a—f)—sin(a+f3)
7. Pemure ypaBHEHUE: sin 3xcos Sx — cos 3xsin 5x = 0,5

KonTpoabHas padora Ne3

Bapuanm 1

1. o rpaduky QpyHKIMH OTBETHTE HA BOPOCHL:
1) KakoBbl mpoMexyTKH BO3pacTanusi PyHKIHH?
2) KakoBbI MpOMEXYTKH yObIBaHUS (DYHKIIAN?
3) HazoBuTe TOUKM MakcuMyMa U MHUHUMyMa QyHKiuM. Kakue 3HaueHUs] npruHUMAaeT (QYHKIUS B THUX
TOYKax?
4) KakoBbl HanOoJbIIIee U HANMEHBIIIEE 3HAYCHHS dTUX (YHKIIMA Ha oTpe3ke [-2; 2]?
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5) B xakux Toukax (yHKIHMS HE SBJISIETCS] HEIPEPHIBHOM U KAKOBBI 3HAUCHUS (DYHKIIUH B 3TUX TOUKaX?
6) Ha xakux nmpoMexxyTKax (pyHKITUS HEpephIBHA?
7) ®ynkums, n300pakeHHas: Ha TpaQuKe, SBISETCS YSTHON MM HEYETHOM?

YA
3

2
1

Ry

-5/-4 -3.-2/-110 .1 213814 L§

X3

3
2. JIokaXuTe 4eTHOCTh (HEYeTHOCTh) QyHKIMuU: a) Y = X — 3x ; 0)y= 7.
—-X
. . _ 3
3. Uccnenyiite GpyHKIMIO M mocTpoiite ee rpaduk Y = (x - 2) -1.
2
cos’x
5. Haiigure o0nacTh 3Ha4YeHUH QYHKIMU: y = 2 cos xzgx -

4. Haiimute obnacTh onpeneneHuss QyHKIUU: Y =

X
6. B 0/1HOI1 cHCTEME KOOP/IMHAT CXEMATHIECKHU TIOCTpoiiTe rpaduku Gpyukuuii y =1og | x n y = (Zj
4

2-3x
7. PemnTh ypaBHEHHUE: a) (%j =25, 0) 4*+2* —20=0.

Bapuanum 2
1. Mo rpaduky QyHKIMH OTBETHTE HAa BOMPOCHL:
1) KakoBbI mpoMekyTKH BO3pacTaHusi PyHKIHH?
2) KakoBbI mpoMexyTku yObIBaHHS (DYHKITUHN?
3) HazoBute TOUukM MakcuMyma U MHHMUMyMa ¢GyHKuud. Kakue 3HadeHus NpuHUMAeT (QYHKIMSA B ITHX
TOouYKax?
4) KakoBbl Hau0OJIbIIIEE U HAMMEHBIIICE 3HAYCHHSI STUX (YHKIIMIA Ha oTpe3ke [-2; 2]?
5) B kakux Toukax QyHKUHS HE SBJISIETCS] HENPEPHIBHOM U KAKOBBI 3HAYCHHS (PYHKIIUH B 3TUX TOUKaX?
6) Ha xakux npomexyTKax QyHKIHUs HeNpepbIiBHA?
7) ®ynkuwms, n300pakeHHast Ha TpaduKe, SBISETCS YeTHON WM HEYETHOM?

yA
2
1

—6|-5)/-4/-38!-2/-110] 11234\ 5] 6 %
-1

= Ao |X| +2
2. JloKaxuTe YeTHOCTb (HedeTHOCTh) pyHkumm: a) Y =X \X™+2];6) y="—5—
X
4
3. Uccnenyiite pyHKINIO U TIOCTPOITE ee rpaduk Y = 4~ (X + 2) .
1

1+ 2sin 2x
5. Haiigure oOnacTb 3HaUeHUH QYHKIMU: y = 2 + 3cos 5x

4. Haiinure obnacTh onpenenenust QyHKIAU: Y =

X
6. B o11HO# crcTeMe KOOpAMHAT CXEMAaTHIECKH MOCTPoiiTe rpahuku GyHKIMH  —jog, x H Y = 4"

2x-3
7. Pewnth ypaBHEHHE: a) 0,177 = 10, 0) 9 —7.3*-18=0.
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b

KonTpoabHas padora Ne4
Bapuanm 1

B simuke nexar 20 mapukoB, 12 u3 koTopbix 4epHbie. KakoBa BEpOSATHOCTH BBITAIIUTh
Hayras:
a) YepHBIN mapuK?
0) TpH YEPHBIX LIApUKa 32 OJIUH pa3?
Jlana BeIOOpKa pe3yabTaTOB BHEUIHETO OLIEHUBAHUS 110 MaTEMAaTHKE HECKOJIbKHUX YeJIOBEK (B
Oamnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CoctaButh TabIuIry
pacrpezesieHus: 3IEMEHTOB BBIOOPKHU IO YAaCTOTaM M OTHOCUTEIbHBIM YacToTaM. Halitu
MOy, MEJIMaHy, cpeaHee 3HaueHue BIOOpKH. [loCTpOUTh MOJUTOH YacTOT.
B xopoOxe nexar kapTouku, Ha KOTopbixX 3anucanbl Oykssl cioBa OCHOBATEJIBHOCTD.
KakoBa BepOSITHOCTh TOTO, UTO Ha HAyTraJ B3sATOW KapTouke OyneT 3anucana Oyksa: a) O; 0)
corjacHasi OykBa?
Haiinure A U Bu A N B, ecniu A={2;3;7}, B={5;7;3}
B xopoOxe nexar 4 ronyObix, 3 KpacHBIX, 9 3eeHBIX U 6 XKeNThIX mapukoB. Kakosa
BEPOSATHOCTH TOTO, YTO BEIOPAHHBIN MApUK OyIET HE 3eJICHBIN?
KakoBa BepoSITHOCTB TOTO, UTO MPHU NOJOPACBIBAHUU UTPATHHON KOCTH BBIAJIET HE Ooee
TpPeX OYKOB?
Ha necsatu xapToukax 3amucanbsl HaTypaibHble yncia ot 1 1o 10. Hayrag GepyT aBe U3 HUX.
KakoBa BeposITHOCTh TOTO, YTO MOAYJIb PA3HOCTH YHCEI HA KAPTOUKaX paBeH 3?7
Pemnte ypaBaenue: C 2X= 153

Bapuanm 2
B Baze nexar 15 xoHder, mITh U3 KOTOPBIX IIOKOJaAHbIe. KakoBa BEpOSTHOCTH BBHITAIUTH
HAyTa/: a) MOKOJAHYI0 KOH(ETy? 0) TpU MIOKOIaIHbIe KOH(DETHI 32 OUH pa3?
Jlana BBIOOpKA KOJTMYECTBA HOBOPOXKICHHBIX B TOPOZE A Ha MPOTSHKEHUN HECKOJIBKUX JTHEH:
56,45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, MeaHy, cpeJiHee 3HaueHHUEe BHIOOPKH.
ITocTpONTH MOIUTOH 4acTOT.
B xopoOxe nexar 30 kapTouek, Ha KOTOPBIX 3anucanbl uncia ot 1 1o 30. Kakosa
BEPOATHOCTH TOTO, UTO HA HAyraJ B3sTOW KapTOuke OyJeT 3alicaHo YUCiI0, KOTOpOE: a)
KpaTHO 7; 0) He KpaTHO HU YUCIy 2, HU YUCIY 3, HU 4uciy 57?
Haiinure A U Bu A N B, eciu A={2;3;7}, B={5;7;3}
Manbuuk 3a0bUT TOCTEAHIO IUGPY CeMU3HAYHOTO HoMepa Tenedona apyra. Kakosa
BEPOSATHOCTH TOTO, YTO OH HaOpaJl BEPHBII HOMED.
Bpocatot urpanbHyto Kocth 0JuH pa3. KakoBa BEpOATHOCTb TOTO, UTO BBINAJIET YUCIO, HE
MEHbIIIe ABYX?
Ha xaproukax 3anucansl uucia oT 1 go 12. Hayran 6epyt ase u3 Hux. KakoBa BepoSTHOCTb
TOT0, YTO CyMMa YHCeJl Ha KapToukax OyneT paBHa 127
Pemuth ypaBHeHue: A % = 20

KonTtpouabnas padora NeS
Bapuanr 1

Al. CnyvaiiHas BenuuumHa X mnpuHuMana 3Hauenws: 1, 0, 4, 3, 1, 5, 3, 2, 4, 3. CocraBbTe
TaONUIly pacmpeleieHusl 3HAYeHHU CciaydaiiHoW BenuumHbl X 1o yactotaMm (M) wu
oTHocutenbHBIM 4YactotaM (W). IlocTpoiiTe NOJWTOH OTHOCHUTENBHBIX YaCTOT 3HAYEHUU
BEJIMUYMHBI X.

A2. Haiigute Moy, MeIHaHy, CpeIHEe U pa3Max BHIOOPKH 3HAYCHHUH CIIy9ailHOW BEJIMUMHBI:
a)3,5,6,4,4,5,2,4,3;
6) 7’ 4’ 6’ 5’ 6’ 7’ 5’ 6;
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B) 3,5; 3,8; 4,1; 2,8; 3,7; 4,4, 2,9.

B1. B Tabnuue 3anucansl pazmepsl 00yBu 20 neBouek [X kiacca:

34 34 35 35 35 36 36 36 36 36

37 37 37 37 37 33 3B 39 39 39

HOCTpOI/ITB TaGJII/II_ILI pacinpeaciCHuss 4aCToT U OTHOCHUTCIIBHLIX 4YacCTOT. HOCTpOI/ITL ITIOJINTOH
qacCToOT.

B2. Otmeuast Bpemsi (C TOYHOCTBIO 1O MHHYT), KOTOpPO€ TOKapw Opurajabl 3aTpaTWid Ha
00paboTKy OJHOM JeTalu, MOJydniIu Takou psn nanubeix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 40, 38. CocraButh TaOMUIBI pPaCHpPENEICHUS 1O YaCTOTaM H
OTHOCHTEJIbHBIM YacTOTaM 3HA4YCHHH ClydaiiHO# BenuuyuHbl. Haiinure pa3max, cpennee, Moy U
MeJUaHy JiJIsl JAaHHOTO psJia.

C1. Haiitu nucniepcuto BeiOopku: 23, 29, 25, 26, 22.

Bapuanm 2

Al. Cnyyaiinas BenuunHa X TpuHHMaia 3Hadenws: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CocraBbTe
TaOJMMIy pacnpeieieHus 3HayeHMH ciydyailHoi BenmmuuHbl X 1o 4vactoram (M) u
oTHOcUTeNbHBIM yacToTaM (W). [locTpoiiTe mosMron 4acToT 3Ha4€HUH BEITUUUHBI X.

[TocTpoiiTe MOMUTOH YacTOT 3HAUEHU BETHMUUHBI X.

A2. Haiimute Moy, MeinaHy, CpeliHee ¥ pa3Max BRIOOPKH 3HAUCHUN CIy4ailHON BETUYHHBIL:
a)7,4,6,5,6,7,5,6;

0)3,5,6,4,4,5,2,4,3;

B) 34, 35, 34, 37, 38, 37, 37.

B1. B tabnuie 3anucansl poct 20 neBouek [X kiacca:

153 153 154 154 154 154 155 155 155 155

155 156 156 157 157 157 158 158 159 160

HOCTpOI/ITB Ta6J'II/II_ILI pacipeaciacHust 4aCToT U OTHOCHUTCIIBHBIX 4YacCTOT. HOCTpOI/ITL IIOJINTOH
qacCToT.

B2. B opraHumzanuu Benu €KEOHEBHBIM YUY€T TMOCTYNMBIIMX B TEUEHHE Mecsila nucem. B
pe3yabpTaTe oYY Takou psia manHbix: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38,
25, 34, 0, 52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. CocTaBUTh TaOIUIIBI pACIIPEICTICHI
II0 YaCTOTaM M OTHOCHUTEJIBHBIM YacTOTaM 3HA4€HUM ClydallHOM BenWunHbl. Halinure pazmax,
cpenHee, MOAy U MEIMaHy I JaHHOTO psija.

C1. Haiitu nucniepcuto Beioopku: 23, 29, 25, 26, 22.
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KonTpoabHas padora Ne6

Bapuanm 1
1. Haiiti mpon3BoiHYIO (QYHKIIHH
2
B 1 4 3
) O e AUk o) (-5x).
U

2. Haiitu f,(XO)
a) f(x)=+3-2x,x,=-11; 6) f(x)= \/_ —3x%, X, =

3. Haiitu npoun3BoHyI0 QyHKIIMH

2
a) x +——1 0) (x+7)-x . B) 2X+3.
2-3x
4. HaI/ITI/I MIPOU3BOJIHYIO (DYHKIHH
a)e" +sin x; 6)COSX -log sx . 5) 32x+1; p cos(x2 — 3)_

3 2
5. HaiiTu npoMexyTKH BO3pacTaHus U yObIBaHUs (QYHKIIUU J(X)=x"=2x"+x+3.

3 2
6. Haiitu HaunGomnbliee U HanMeHbIee 3HAUCHUS (DYHKIIUU f (X)=x"=2x"+x+3 na OTpEe3Ke
3
0;—1.
2

1. Haiiti nmpou3BoaHyIO GyHKIIHH
4

Bapuanm 2

5 1 4 5
Q) O omis D= (2% o) (-2x)
U
2. Haiitu fl(Xo)
a) f(x)=V1-5x,%=-3; 6) f(x)=4\/;+%,xo—é.
X
3. Haiitu npou3BoHYI0 GyHKLIUU
, 1 ( —6)~ 3 2x +3
a) x“——+3; o) X X B) .
X 3-2x
4. Haiitu npon3BoAHyI0 QyHKIUU
a)cosx +3" 6)Inx - sinx ; B) 23*1; ) sin(x3 +2)_

3 2
5. Haiitu npoMexxyTku Bo3pacTaHus U yObIBaHHs (DyHKIUH J)=x"-x"-x+2

3 2
6. Haiitu HambGonbliee U HauMeHblee 3HaYeHUs (YHKLIUU J)=x"=x"-x+2 na OTpe3Ke
3
L.
2
KonTtpoabnas padora Ne7
Bapuanm 1

1. ITokazatse, uto ¢pyHkuMs F(x) — nepBooOpa3Has pyHKIUH f{x) Ha BCeW YMCIOBOM MPsIMOI
4

a) F(x):%,f(x)=x3; 6) F(x)——x F) =24,

2. HaiiTu Bce nepBooOpa3Hble JaHHOMN q)yHKumI
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3

a) 3x> —4x7; 6)%—;; B) 2sinx -+ x2} ) 4e* + x7;

3. st dyHKIMU f{x) HAUTH IEpBOOOPa3HYIO, TpaduK KOTOPOH MPOXOAUT Yepe3 TOUKY M.

a) f(x) = —%, M (1:=2):; 6) f(x) = sin x — cos x, M (% 1).

4. Haiitu H)JCIOIJ_IaI[b KPUBOJMHEWHOW Tpamenyuy, OrpaHuuYeHHON NpsSAMBIMU X=a, x=b, rpadpuxom
dynxunn y=f(x) u ocsio Ox: a=0,b=2,f(x) = x> -2x+2 :

5. Haiitu mmomane purypel, OrpaHM4eHHON 3aIaHHBIMU JTUHUSAMH: ) = 3x+18 - X2, y= 0.

6. Beruucnuts miomaas Guryps! F, n300pakeHHON Ha PUCYHKE.

Y] y=x2-2x+2

Bapuanm 2

1. Ilokazatse, uto ¢pyHkums F(x) — nepBooOpa3Has QyHKIUH f{x) HA BCEW YHCIOBOM MPsIMOI
6

a) F(x)=2x", f(x)=10x"; 6) F(x)= % Fr) =22,
2. HaiiTu Bce nepBooOpa3Hbie JAHHON (PYHKIIMH

2) 2xt 5xi 6) - 20 B) 3cosx -x: M) S — 2

3. Jlnsa byHKIIMU f())cc ) Ha)If/'ITI/I nepBooOpa3HyIo, rpaK KOTOPOM MTPOXOTUT Yepe3 TOUKYy M.
a) 00 =, M (2:-1): 6) f(x) = cos x-+ sin x, M (75-2) -

4. Haiitu miomaas KpUBOJIMHEHHON Tpamenuy, orpaHideHHON MpsIMBIMU X=a, x=b, TpapuKoM
2
dynxumn y=f(x) un ocero Ox: a=1,b=3,{(x) =x"-4x+35,

2
5. Haittu nnomaas GpUrypsl, orpaHUu4E€HHOM 3alaHHBIMU JIUHUSAMU: Y = Sx+14-x7,y=0.
6. Beraucnuts miomans Gurypst F, n300pakeHHON Ha PUCYHKE.
Y1

2
=—x+6x-5
ol Y x“‘ x

KonTtpouabnasi pad6ora Ne8

Bapuanm 1
1. PemmnTh HEpaBEHCTBO:
30x—9 x—x2
ﬁz 25(x + 2) b. ;_750

2. Pemuth uppanuoHagbHOE ypaBHeHUe: VX +8 —x+2 =0
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PemuTh uppalMoHaabHOe HEPABEHCTBO: VX2 —x —2 > x — 1

. Pemmthb nokaszarenbHOE U JTOrapu(pMHUUECKOE YpaBHEHUE:

a. logs(2x+1)=log;13+1 b. 43% 4+ 2 = 9 % 23X
PelyTh NOKa3aTeIbHOE HEPABEHCTRO:
a. 322%%3 < 0,25 b. L x_2236
' 9 3

6. Pemmts norapudmuueckoe HepaBeHCTBO: logs(4x+1) >-1

. Pemuth cucreMy ypaBHEHMIA:

{ 2y —3x =6, b{ X—y=26,
2x +y =log; 135 — log; 5 “x3 —y3 = 126.

Bapuanm 2

. Pemutp HEpaBeHCTBO:

1 2
a X> — b. &=%%">
x—1 10—-x —

PemmTh HppanuoHanbHoe ypaBHeHue: V2x2 — 4x = Vx2 + 1+ Vx2 — 1
. Pemuth uppannonaibHOoe HEPAaBEHCTBO: VX +3 > x + 1

Pemutes nokazaTennrHOE YpaBHCHHC:

1
a. 9-81"%=27%* b. 4 ¥ — 742X =14

. Pemmuth mokazaTenabpHOE HCPaBCHCTBO!

a. G)MX > (,7518x b. 39" -10-3"+3<0

Pemmth norapudmuueckoe HepaBeHCTBO: 21g6 — lgx > 31g 2

. PemmuTh cucreMy ypaBHEHMI:

. {Zx—yzl, { y2—xy+1=0,
y _ X-2 .
==0 x? +2x=—-y?—2y—1.
Bapuanm 3
Pemuth HepaBeHCTBO:
4x2%+8x—5 <0 b. (x—5)£2x+7)20
x+1 4—X

. Pemuth uppannonansHoe ypaBHeHue: 4Vx + 1 = 2x + 2
. PemmnTs uppannonansHoe HEpaBEeHCTBO: V—X2 + 6x — 5 > 8 — 2x

Pemmth mokaszarensHoe U JIOrapu(MHUUIECKOE YPaBHCHHE:
a. 0,3%x°1—-0,3%x = 0,7 b. -log7(5-x)=log;2-1

. Pemmuts mokazaTeabHOE HCPAaBCHCTBO:

a. 2514 2x>2xt1_4 b. 32! + 3% <108

Pemmts norapudmudeckoe HepaBeHCTBO: 21g 6 — lgx > 31g 2

. Pemuts cucreMy ypaBHEHMIA:

117



{ 2x +y = 15, b{3(x+1)+2(y—2)=20,
& 1x -3y = log, 144 — log, 9 ' X+ 2y = 4.

Bapuanm 4

1. PemmuTh HEpaBEHCTBO:

4 3X2+4X—-4

2. PemuTh upparMoHaibHOE ypaBHeHue: V6 — 4x —x?2 = x + 4
3. PelnTh HPPALMOHAILHOE HEPABEHCTBO: V4X — 8 > X — 5
4. PemuTb MokaszaTeabHOE YpaBHEHHUE:

a. 2% +2%2 =20 b. 7°%-14-7*=5

5. PemuTh nokaszatenbHOE HEPABEHCTBO:
1

a 271> (2 b.8-4"—6-2"+1=0
Pemmmte norapudmudeckoe HepaBeHCTBO: logs(4x+1) >-1
Pemnts cuctemMy ypaBHEHUI:

{2y—x=6, b{ X+ 2y =6,
92Xty = 3273y "13x?% — xy + 4y? = 48.

KonTtpouabnas pabora Ne9
I éapuanm

Nel. OcHoBanue AD Ttpaneuun ABCD JeXUT B MIIOCKOCTH ,. Uepe3 Touku B u C mpoBeCHbI
napajuieibHbIe MPAMbIE, IEPECEKAIOIINE TJIOCKOCTh ¢ B Toukax E u F COOTBETCTBEHHO.
a) KakoBo B3auMHOe nosiokeHue NpsMbIXx EF u AB?
0) Uemy paBeH yron Mexay npsimbimu EF u AB, eciu ~ABC = 150° ? TlosicHUTE OTBET.

Ne2. IIpsimble a u b nexaT B HapauleNbHBIX INIOCKOCTSX , U B . MOTYT JIn 3TH NpsSIMbIE OBIT:

a) mapayuieNbHbIMH;  0) CKpeIuBaIOIUMUCS?
Crenaiite pUCYHOK JUTSI KQKJIOTO BO3MOYKHOTO CITydasl.

Ne3. Yepes touky O, nexaniyro MeXIy NapauleNbHBIMU IJIOCKOCTAMU (! U 4, NPOBEACHBI
npsimble [ u m. Ilpsimas [ mepecekaeT NIOCKOCTH O U 3 B TOYKaX A U A COOTBETCTBEHHO,

npsiMag m — B Toukax B; u B,. Haiinutre miauHy otpe3ka AxB,, ecnun AlBl =12 CM |
BO:0B,=3:4,

Ne4. JTnaronans ky0Oa paBHa 6 cMm. Haiigure:
a) pebpo ky0a;
0) KOCHHYC yIi1a MeXy JUaroHaIsIMU Ky0a M MJIOCKOCThIO OJTHOW U3 €ro rpaHei.

NeS. U3 Touku A K MIOCKOCTH ., MPOBeAeHBI HaKIOoHHBIE AB 1 AC, oOpa3yromue ¢ MIOCKOCThIO
« PpaBHbIe yribl. 3BecTHO, uTO BC = AB. Haiigute yrasl Tpeyronsauka ABC.

II éapuanm
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Nel. Tpeyronsuuku ABC u ADC nexar B pa3HbIX IUIOCKOCTSAX U UMEIOT o011yt ctopony AC.
Touxka P — cepeauna croponsl AD, a K — cepeauna croponsl DC.
a) KakoBo B3aumHoe nosoxxenue npsamoix PK u AB?
0) Uemy paBeH yron mexnay npsmeiMu PK u AB, eciu /ABC =40° M ~/BCA = 80°?
IlosicHuTe OTBET.

Ne2. [TpsmMble a u b nexaT B IepeceKaroluX IIIOCKOCTIX & U g . MOryT Jin 3TH IpsMbIe ObITh:

a) mapayuleIbHBIMU;  0) CKpENTUBAIOIIUMHUCS?
CrenaiiTe puCyHOK JJIs1 KKJJ0TO BO3MOXHOT'O CITyYast.

Ne3. Yepes Touky O, He JIexKallyl0 MEKAY MapalleIbHbIMU IIJIOCKOCTAMUA (X U 43, IPOBEACHBI
npsimble [ u m. Ilpsmas [ nepecekaer MIOCKOCTH & U 4 B TO4Kax A; U A2 COOTBETCTBEHHO,

npsmass m — B To4ykax B; u B,. Halinute nnuny otpeska AB;, eciu A232 =15 CM
OB :0B,=3:5.
Ne4. OcHoBaHMEM NPSAMOYIOJBHOIO Mapajuiejenunesa CIyKUT KBaApar, JUaroHalb

napaesienunesa paBHa 2\/6 CM, a ero u3MepeHus otHocsATes kak 1:12 Haiigure:
a) U3MEpEHUs NapajlieeuIea;
0) CHHYC yria MeXJly JUaroHajibio MapajuleienuIesia U MiI0CKOCTbIO €r0 OCHOBAHUS.

NeS. 13 Touku 4 K MIOCKOCTU NPOBEJEHBI epneHauKynsp AO U J1Be paBHbIE HAKJIOHHbIE AB 1
AC. UzBecTHO, 4TO BC = BO . Hanipure yrisl Tpeyronsauka BOC.
KonTpouabnas padora NelQ
Bapuanm 1
1. OcHoBaHueM njsi IpSIMOM HPU3MBI ABJISETCS pPaBHOOEApPEHHAs Tpaneuus, JUIMHbI OOKOBBIX
CTOPOH KOTOpOM paBHbI 10 13 cm, ocHoBanus 11 cm u 21 cm, mimomaas 1MaroHaaIbHOrO CEYEHUS
npu3Mbl pasHa 180 cy’. HaifuTe BBICOTY HPH3MBL.

A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ynanena ot xaxaoi BepmMHbI kBajapaTta Ha 10 cwm. Hailigute paccrosiHue ot
TOuKH M 710 TIOCKOCTH KBaJpaTa, eClli ero CTOpOHa paBHa  6/2 ¢

A. 8 cm. b.9 cm. B. 10 cm.
3. Uepe3 Touky mepeceueHuss auaroHaieit pomba ABCD TpoBeNEeH K €ro IIOCKOCTH
nepneHaukysip MO pnunoit 12 cm. Jlnaronanu pomba paBHBI 18 em m 10 cm. Hainure
JUTMHY OO0JIbIIIEN HAKIIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.
4. TInomanas OCHOBAHHS IUIMHAPA OTHOCHTCA K IUIOMIAAM OCEBOTO CedeHHs Kak 73 : 4.
Haiinure yros Mexay InaroHajablo OCEBOIO CEYEHMsI LIMIMHIPA U MIJIOCKOCTBIO OCHOBAHUS.

A. 60°. b. 45°. B. 30°.

5. Bricora konyca paBHa 10 cum. HaiinmuTe mimomans ceueHus, MPOXOMASIIEro Yepe3 BEPIIUHY
KOHYyCa U XOpJly OCHOBaHUS, CTATHBAIONLYI0 Oyry B 60°, eciy IJIOCKOCTh ceueHHUs: 00pa3yer C
MJIOCKOCTBIO OCHOBaHUs KoHyca yroi 30°.

A. 100 er’. B. 200 car”. B. 500 car’.
6. Haiigure 06bem kyba ABCDA B |C D, ecniu DE = 1 cm, tne  E - cepenuna pebpa
AB.

A= o b= B. 1,5 orf’.
7. Bricota numnmunapa Ha 12 cm Gonblie ero paguyca, a IUIOINAAb MOJIHOW MOBEPXHOCTH
paBHa 288 Tt em’. Haiiznre paanyc OCHOBaHUS LIUIUHIPA.
A. 6 cm. b. 9 cm. B. 16 cm.
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8. B nunuHap BhnucaHa mpaBWiIbHAs n-yrojipHas npusma. Haiitu oTHomeHue o0BeMOB

MPU3MBI U IWIKHIPA, €clii n = 4.

A 2. B. 5. B. =+ |,

4 3n
9. OcHoBanuem nupamuzbl DABC sBnseTcss NpsAMOYrojbHbI TpeyroinbHuk ABC, y KOTOpOro

runorenysa AB paBHa 29 cM, kateT AC paBeH 21 cMm. Pebpo DA nepneHAUKYISIPHO K IIIOCKOCTH
ocHoBaHus U paBHO 20 cM. HaiinuTe miomans GOKOBOM MOBEPXHOCTH MHPAMHU/IBL.
A. 580 e’ B. 650 cear’. B. 790 cf’.
Bapuanm 2
1. JInaroHainb MpaBUIBLHON YETHIPEXYTOJIBLHON MIPU3MBI COCTABIISIET ¢ OOKOBOM TpaHbio yrou 30°.

Haiinure 06beM MPU3MBI, €CITH CTOPOHA OCHOBAHUAV 2 CM.

A.2cen’. B. 4 cM’ . B. 5vV2 om’.
2. U3 Touku A npoBeneHsl K II0CKOCTH HakiIoHHbIe AB n AC nynnoit 12 cv n 18 cm. Halinure
JUTMHBI IPOSKIIUKA HAKJIOHHBIX, €CJIM OJ{Ha U3 HUX Ha 10 cvm OGomble Apyroi.
A. 14 cmunud cm. B.6cvun9cm. B. 10 cm u 20 cm.
3. N3 Touku M K miockocTu mipoBeneHbl HakJoHHble MA u MB pmunoit 10 em u 17 cm.
Haiinute paccrosaue oT Touku M A0 TIIOCKOCTH, €CIM IJIWHBI MPOEKIMH MPONOPIHUOHATBHBI
ypciaaM 2 u 5.
A. 6 cm. Bb.7 cm. B. 8 cm.
4. JluaroHanb OCEBOTO CEUYEHUS INUIMHApA paBHA 48 cm. YTrol MexIy 3TOH JUaroHaibio U
oOpasyromei nunuHapa pasen 60°. Haliqure paanyc muinHapa.
A. 12 cm. B. 12+/3 cm. B. 14 cm.
5. Beicora koHyca paBHa 8 Om. Ha kakoMm paccTOSHHMM OT BEpIIMHBI KOHYCa HaJl0 MPOBECTH
IUIOCKOCTh, TapajieIbHYI0 OCHOBAHHMIO, YTOOBI IUIOMIA/b CEYEHHs] ObUIa paBHA MOJIOBUHE
IUIOIIA Y OCHOBAHHUS?

A.2V3 om. B. 5 om. B. 4v/2 om.
6. Kakoe konnuecTBo He(TH (B TOHHAX) BMEUIACT IMJIMHAPHYECKAs [UCTEPHA AUaMeTpoM 18 m
¥ BBICOTOH 7 M, €cli IWIoTHOCTS Hedr 0,85 2/car’?

A. 1513 m. b. 900 m. B. 2408 m.

7. HauOomnbIiasi TuaroHaab NpaBUIBHOM IIECTHYTOJILHOW MPHU3Mbl PaBHA 8 cM U COCTABIISET C
60x0BBIM pedpoM yroia B 30°. Haitaure 00bemM mpus3Msl.

A. 72 en’. B. 64 car’. B. 60 e,
8. PaBHOOepeHHast Tpamneius, OCHOBaHUsA KOTOpoil paBHBI 6 cv 1 10 cm, a ocTpeiit yroa 60°,
BpalllaeTcsi BOKPYT OOINBIIEr0 OCHOBaHHS. BBIYMCIWTE TUIOMIATh MOBEPXHOCTH IMOJTYYEHHOTO
Tena.

A. 40 erd’. B. 40 V3 ear’. B. 150 car’.
9. B nunuHIp BOycaHa MpaBWiibHAsA N-yroibHas npusMa. Haiinure oTHoIeHre 00eMOB IPU3MBI
U IWINHApA, ecliu 1 = 3.

3v3 T 3
—. b. |- B. —
4T 2 7
Bapuanm 3
1. OcHoBaHME NMPSMON MPU3MBI - TPEYTOJIBHUK CO CTOPOHAMH 5 cM U 3 cM U yIIoM,

paBabIM  120°, mexxay HuMH. HauGombinas u3 muromaaeil O0KOBBIX rpaHeil paBHa 35 e’

Haiinute momaas 60KOBOW MOBEPXHOCTH MTPU3MEI.

A. 42 end’. B. 75 e’ B. 108 cr’.
2. OcHoBanueM nupamuasl DABC sBisieTcsa paBHOOeApeHHBIH TpeyroibHUK ABC, B KOTOpOM
AB = AC, BC = 6 cm, Beicota AH = 9 cm. U3BectHO Takxke, uto DA = DB = = DC = 13 cm.
Hailingure BBICOTY IUpaMUIbL.

A. 12 cm. b. 13 cm. B. 16 cm.
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3. Touka M oauMHAKOBO yJajleHa OT BCEX BEPLIMH IPABUIJIBHOTO TpeyrojapHuka ABC u oT ero
MJIOCKOCTH Ha 6 cm. Haligure paccTrosiHue OT TOYKH M 110 BEpUIMH TPEYTOJbHUKA, €CIIH €ro

cTopoHa paBHa 8v/3 cwm.
A. 8 cm. b. 10 cm. B. 12 cm.

4. Otpe3ok AD mepneHIUKYISIPEH K IUIOCKOCTH paBHOOeApeHHOoro TtpeyrojbHuka ABC.
N3BectHo, uT0 AB = AC =5 cm, BC =6 cm, AD = 12 cm. Haligure paccrostHue ot Touku /[ 10
otpe3ka bC.

A.65cm.  B.10V3em.  B.4V10cm.
5. Haiigute BbicOTy KOHYCa, €ClU IUIOIIA[b €r0 OCEBOr0 CEYEHMs paBHA 6 on’, a
IJI0IA]Ib OCHOBAHUS paBHA & o,

A. 6\/5 B.8\/£. B. |=
8 6 8

6. lnametp JlyHbl cocTaBiseT (MpUOIM3UTEIHLHO) YETBEPTYIO YacTh 1uaMeTpa 3emiu. Haiinure
oTHoIIeHHe 00beMOB JIyHBI U 3eMITH, CUHTAs UX [IapaMHU.

A —. B. —. B. -
64 16 8
7. Haiinute 00pa3yoly0 yCeUeHHOTO KOHYCa, €CIM PalnyChl OCHOBAHUM 3cmu6cem,a
BbICOTA 4 CM.
A. 4 cm. B.5 cm. B. 6.5 cm.

8. PaBHOOeIpeHHas Tpamelus, OCHOBaHHUS KOTOpou paBHbI 6 cm u 10 cm, a ocTpsiit yron 60°,
BpaIlaeTcsi BOKPYT 0oJbIero ocHoBanus. Haliure o0beM Tena BpalieHus.
A. 487 cor’. B. 100m+ 6 cn’.  B. 1207 e’
9. OcHoBaHHEM MHPAMHJBI SIBISAETCS TPEYrOJbHUK co ctopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnas 60koBass rpaHb HaKJIOHEHa K OCHOBaHUIO moj yriom 45°. HaiinuTe miomnaas 60koBon
MMOBEPXHOCTH MUPAMUJIBI.
A. 48 erd’. B. 48V3 cnr’. B. 482 cenr’.
Bapuanm 4
1. OcHoBaHKE TPSMON MPU3MBI — paBHOOEAPEHHBIN TPEYroJbHUK CO CTOPOHOH 6 cm, a
nuaroHanb 6okoBoi rpanu 10 cu. Haliaure momans 60KOBOM MOBEPXHOCTH MPU3MBI.
A.2 e’ B. 2V2 o’ B. 4 e’
2. OcHoBaHue MUPaAMUIBI - MPIMOYTOJIBHUK CO CTOpOHaMH 6 cvm u 8 cm. BricoTa mupamuabi
paBHa 12 cu ¥ IPOXOIUT Yepe3 TOUKY MepeceueHus nuaronaneit ocHoBanus. Haiinure 60koBbie
pebpa mupamMuabl.
A. 12 cm. b. 13 cm. B.13vV2 cm.
3.Yepe3 BepminHy B pomba ABCD mpoBeneHa mnpsmas BM, neprneHAUKYIspHas K €ro
miockoct. Haligure pacctosiHMEe OT TOYKH M 1o mnpsAMBIX, COIEpKAIIMX CTOPOHBI
pomba, eciiu AB = 25 cu, 4 BAD =60°, BM =125 cm.
A.12.5cmun 25 cm b.13cm u25cm. B. 12,5 cm u 24 cm.
4. Beicora mumHapa paBHa 10 om. [Inomans cedenuss MUIMHIPA IIOCKOCTHIO, apalIeIbHOM
ocH LMJIMHJIpA U yajdeHHoU Ha 9 om oT Hee, paBHA 240 om ?. Haiigure paanyc UUIUHApA.
A. 150m. B. 15,5 om. B. 15V2 om.
5. Imomamp OCEBOro cedeHms KoHyca paHa 0,6 cu’. Beicota komyca paBHa 1.2 cw.
Haiinure nomanp MoJHON MOBEPXHOCTH KOHYcCA.
A 1ST e’ B. 0,9vV2 m cr’. B. 0,97 c’.
6. Haiimute oOpa3yrolyto yce4eHHOTO KoHyca. Eciu paanycsl OCHOBaHUM paBHBEI 3 cM U 6 cM,
a BBICOTAa paBHA 4 cMm.
A. 5.5 cm. B.5 cm. B.5V2 o
7. JlmaroHans NpsAMOYTOJIBHOTO Hapalllesenuiena pasHa 18 cu m cocraBmser yron B 30° ¢

IJIOCKOCTBIO GOKOBOM rpanu u yron B 45° ¢ GokoBeiM pebpom. Haiimgure — 06bem
napaenenunesa.
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A. 7292 eat’. B. 729 car’. B. 729v2 en’.

8. PasBepTkoil OOKOBOI MOBEPXHOCTH KOHYCa SIBJISETCS CEKTOp ¢ Ayrou . Haiimure [, ecnu
BBICOTA KOHYCa paBHA 4 CM. a paJyCc OCHOBAaHHUs paBeH 3 CM.

A. 230°. B. 250°. B. 216°.

9. CkoJIbKO TOHANOOMTBCS KpPacKW, YTOOBI TOKPACHTh Oak IHMIMHIPUYECKOH (OpMBI C
JIMaMeTpoM ocHoBaHus 1,5 m u BeicOTOM 3 M, eciu Ha 1 M pacxonyercs 200 & Kpacku.

A.1,125 T ke. b.1,5 T ke B. 153 T K2

OTtBeTHI: 1 2 3 4 5 6 7 8 9
Bapuanm 1 B A A B b b A A B
Bapuanm 2 b A B b B A A b A
Bapuanm 3 b A b B A A b B B
Bapuanm 4 A B A A B b B B A

CpoaHas Ta0Mua Mo NpUMeHsieMbIM (pOpMaM M MeTOJaM TeKyIIero KOHTPOJISA ¥
OLICHKH pPe3y/JIbTAaTOB 00y4eHUs

Pe3yabTaTnl 00yyeHus ®opMBbI U METO/IbI KOHTPOJISA B
OLICHKH Pe3y/1bTaTOB 00y4eHHs

JINYHOCTHBIX:

Jluunocmuvie  pesyromamul 6 cgepe | BoionHeHUe IpaKTHYECKUX padboT No
omHoweHutl obyyarowuxca K cebe, Kk cgoemy | 1 —56
300p08bI0, K NO3HAHUIO Ce0s: OreHka MpaBUJIBHOCTH BBITIOJIHEHHS

-TOTOBHOCTh U CIIOCOOHOCTH OOYYArOMIMXCS K | CAMOCTOSATENbHON PabOThI
OTCTaWBaHUIO JIMYHOTO JTOCTOMHCTBA, COOCTBEHHOTO | Permenue 3a1a4d BO BpeMsi 3aHATHUS
MHEHHsI, TOTOBHOCTh M CIIOCOOHOCTHh BBIPaOATHIBATH
COOCTBEHHYI0  TIO3WIMIO TI0  OTHONICHHIO K
OOIIECTBEHHO-TIOMTUTHYECKUM COOBITUSM TPOILIOTO
M HACTOSIIIETO Ha OCHOBE OCO3HAHHUS M OCMBICIICHUS
UCTOPUU, TyXOBHBIX IIEHHOCTEH U JOCTH)KEHUU
Hallel CTPaHsbl;

Jluunocmuvie  pesyromamovl 8 cepe
omHoweHutl obyyarowuxca k Poccuu kax k Pooune
(Omeuecmsy):

-popMuUpOBaHHE YBaXEHUS K PYCCKOMY
A3bIKY KaK TOCYIapCTBEHHOMY s13bIKy Poccuiickoit
denepannu, SBISIOMIEMYCS OCHOBOM POCCHICKOU

UJEHTUYHOCTH u [JIaBHBIM daxTopoM
HAI[MOHAJIBbHOTO CaMOOIIPEIEICHHUS;
Jluunocmuvie  pesynomamvi 6  cghepe

OMHOWEHUL 00YHAIOWUXCIL K 3AKOHY, 20CYOapcmey u
K 2PAdACOAHCKOMY 0Oujecmsy.

-MHPOBO33pEHUE, COOTBETCTBYIOIICE
COBPEMCHHOMY  YpPOBHIO  pa3BUTHS  HAyKu |
OOIIIECTBEHHON MPAaKTHKH, OCHOBAaHHOE Ha JHAJIOTe
KYJIBTYp, @ TAKXKe PA3IUIHBIX (POPM OOIIECTBEHHOTO
CO3HAHM, OCO3HaHHe CBOETO Mecta B
MOJIMKYJIBTYPHOM MUDE;
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Jluunocmuvie  pesyromamovl 8 cgepe
OMHOWIEHULl  00YYAIOWUXCAL €  OKPYHCAIOWUMU
JH0O0bMU.

-HPaBCTBEHHOE CO3HAaHWE M IMOBEJIEHHE Ha
OCHOBE YCBOEHHUSI OOIIECYEIOBEYECKUX LIEHHOCTEH,
TOJICPAaHTHOTO  CO3HAHUS W TIOBEJACHUA B
MOJIMKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JHAJIOT C APYTHUMH JIOJAbMH, JOCTUTATh B HEM
B3aMMOIIOHUMAHUSI, HAaXOIUTh oOOlMe Iend u
COTPYAHMYATD JJISl MX JOCTHKCHHUS,

-pa3BUTHE KOMIETEHLIUNA COTPYAHHYECTBA CO
CBEpCTHHKAMM, J€ThbMH  MIIAJIIETO  BO3pacTa,
B3pOCIIBIMH B 00pa3oBaTeNbHOI, OOLIECTBEHHO
MOJIE3HOH, Yy4eOHO-HCCIIEe0BATEIBCKOM, MPOSKTHOM
U IPYyTUX BUJAX JIEATEIbHOCTH.

Jluynocmmuvie  pezynomamei 6  cghepe
OMHOWEHUL 00YYAIOWUXCA K OKPYHCAIOuemy Mupy,
HCUBOLL NPUPOOE, XYOO0IHCECMBEHHOU KYIbmype.

-TOTOBHOCTh M CIOCOOHOCTHh K 00Opa30BaHMIO,
B TOM 4YHCIIE CaMOOOpa3OBaHHIO, HA MPOTSHKEHUU
BCE  JKM3HU;  CO3HATENIbHOE  OTHOIIEHHE K
HENPEPHIBHOMY  OOpa30BaHHUIO  KaK  YCIOBHIO
YCHEIIHOW MPOPECCHOHAIIBHOW U OOIIECTBEHHOM
JESITEIIbHOCTH;

-3CTETUYECKOE  OTHOIIEHUS K  MHpY,
TOTOBHOCTb K  3CTETUYECKOMY  OOYCTpOMCTBY
COOCTBEHHOIO ObITA.

Jluunocmuvie  pesyromamovl 8 cepe
omuowlenus obyuarowuxcsas K mpyoy, 6 cgepe
COYUANLHO-IKOHOMUUECKUX OTMHOUEHULL:

-0CO3HaHHBIA BbIOOp Oynymiel mnpodeccun
KaKk MyTh M CHOCO0 peanu3anuu COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB;

-TOTOBHOCTh ~ OOy4arolmMXCsl K TPYHOBOU

npodecCuOHAIbHON JIeATETLHOCTH KaK K
BO3MOXKHOCTH  y4acTHSi B  pEIIEHUU  JHYHBIX,
OOLIECTBEHHBIX, rOCyJ1apCTBEHHBIX,

oOIIeHAIIMOHATBHBIX TPOOIIEM;
-TOTOBHOCTH K CaMOOOCTYKUBAaHUIO, BKITFOYAsT
oOydeHre U BBINOJHEHNE JOMAIIHUX 00S3aHHOCTEH.

METANnpPeaAMETHBIX:

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE
3amauyd B 00pa3oBaTeIbHON  NIEATELHOCTH W
JKU3HECHHBIX CUTYalHX;

-HAaXOJUTh W  NPHUBOAUTH  KPUTHUYECKHUE
apryMEeHTbl B OTHOLIEHWH JEUCTBUM M CYXKICHUHU
JIPyroro; CIHOKOWHO M pa3yMHO OTHOCHUTBCSA K
KPUTUYECKUM 3aMeYaHUsIM B OTHOIICHUHU
COOCTBEHHOTO CYXXJEHHUsS, pacCMaTpHBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

-pa3BEpHYTO, JIOTMYHO M TOYHO H3JaraTh

OreHKa NpaBUILHOCTH BHITIOTHEHUS
KonTponbusie padotsr Nel — 10
Brmonnenune npaktudeckux padboT No
1 — 56 Onenka MpaBMWIBHOCTH
BBITIOJTHEHHS CAMOCTOSATEIHHON
paboThI

Pemenwne 3ama4y Bo Bpemsi 3aHATHUS
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CBOIO TOYKY 3pC€HHA C HMCIIOJIB30BAHUEM ACKBATHBIX
(yCTHBIX n HI/ICBMeHHI:IX) SI3BIKOBBIX CPCIACTB.

NMpeaAMETHBIX:

UCIOJIb30BAaTh  4YMCJIOBBIE  MHOMKECTBA  Ha
KOOPJAMHATHOM MpsIMOM W HAa  KOOPAMHATHOU
IUIOCKOCTH JJIl ONMCAHUS PEAIbHBIX IPOLIECCOB U
SBJICHUI; IPOBOJIUTH J10Ka3aTeIbHbIEC PACCYXKIECHUS B
CUTYyallUsIX IOBCEIHEBHON >KM3HH, IpPU pEIIECHUU
3ajia4y U3 IPYTUx MpeMeTOB;

BBITIOJHATH U OOBSICHATH CPABHEHHUE PE3YJIBTATOB
BBIUUCIICHUM NP PELICHUH MPAaKTUYECKUX 3a/ad, B
TOM YHCIIe TPUOIMKEHHBIX BBIUMCICHUH, UCTIONb3YS
pasHble  CIIOCOOBI ~ CpaBHEHHUH;  3alMChIBATh,
CPaBHMBATbh, OKPYIJIATH YUCIIOBbIE JaHHBIE PEAIbHBIX
BEIMYMH C MHCIIOJB30BAaHMEM Ppa3HbIX CHCTEM
U3MEpPEHMS; COCTaBISATh M OLEHUBAaTh DPAa3HBIMU
croco0amMM 4YHCJIOBBIE BBIPAXEHUS HPU pPELICHUU
NPAKTUYECKUX 3a7ad U 3a7ad U3 JPYrux YydeOHbIX
IPEIMETOB;

COCTaBJIATh U pelIaTh YpaBHEHUs, HEPABEHCTBA,
UX CUCTEMBI IPHU PELICHUM 3aJay APYruX y4eOHBIX
IIPEIMETOB; BBINOJHATH OLEHKY HpaBIONogo0us
pe3yJbTaTOB, MOJYyYaeMbIX MIPU PELICHUH Pa3InYHbIX
YpaBHEHU, HEPABEHCTB M MX CHUCTEM IIPU PELICHUU
3ajjay APYruX Y4eOHBIX MPEIMETOB; COCTAaBIIATh U
pelaTth ypaBHEHHs M HEpaBEHCTBA C NapaMmeTpamu
IOpU pEIICHUH 3aJad JAPYrMX Y4eOHBIX MpPEIMETOB;
COCTaBJISITh YpPAaBHEHME, HEPABEHCTBO WWIH HX
CHCTEMY, ONMCBHIBAIOIIME PEATbHYIO CUTYalUIO MU
IPUKIIATHYIO 3a1auy, MHTEPIPETUPOBATH
MOJIyYEHHBIE pE3yNbTATHI; HCIIOJIb30BATh
IPOrpaMMHBIE CPEACTBA MPU PELIEHUH OTIENIbHBIX
KJIACCOB YPaBHEHUH U HEPABEHCTB;

OTpeAeNATh MO rpapukaM U HCIOJIb30BATH JUIS
pelleHus] NPUKJIAJHBIX 3aJad CBOWCTBA pEaJIbHBIX
IPOLECCOB M  3aBUCHMOCTEW (HamOojbIIME U
HAauMEHBIINE 3HAYEHUS, TPOMEXYTKH BO3PACTAHUSA U
yObIBaHUS ¢byHK1IUY, MIPOMEXKYTKHU
3HAKOIOCTOSIHCTBA, ACHMIOTOTHI, TOYKU Ieperuoa,
nepuoJ M T.I.); HHTEPIPETHPOBaTH CBOWCTBAa B
KOHTEKCTE KOHKPETHOM IPAaKTHUYECKON CHUTYallUH;
OTIpEeeINATh 1o rpaduxam npocreifimue
XapaKTEPUCTHKU TEPUOJUYECKUX IPOLECCOB B
OMOJIOTHH, YKOHOMHUKE, MY3bIKE, PagHOCBSI3U W Ap.
(aMruMTYy 1@, IEPUO U T.I1.);

pemate MpHUKJIaAHbIE 3a7adyd W3 OWOJIOTHH,
(Gu3uKN, XUMUHM, SKOHOMUKU U JAPYIHX HPEIMETOB,
CBA3aHHBIE C  MCCIEJOBAHMEM  XapaKTEPUCTHUK
IIPOLIECCOB; UHTEPIPETUPOBATH IIOJIy4YEHHBIE
pe3yNbTaThl;

BBIUHUCIATL WIU  OLEHUBaThb  BEPOSTHOCTU
COOBITHII B peaJlbHOM JKU3HU; BBIOUPATH METObI

OneHka IpaBUJIbHOCTH BBITIOJHEHUS
Kontponbasie padotser Nel — 10
Beimonnenue npakTuyeckux padot No
1-56

OneHka nIpaBUIbHOCTH BBITIOJHEHUS
CaMOCTOSITENIbHOM pabOThI

Pemenne 3amau BO Bpems 3aHATHUSA
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MOAXOMSAIIETO TPEICTABICHUS K 00paOOTKH TaHHBIX

COCTABJISITh C HNCITIOJIBb30BAHUECM CBOfICTB
FCOMETPHUYCCKUX (UTYP MaTeMaTHYCCKUE MOJICIH
JUISL PENICHHs 3a/ad TPAKTHYECKOTO Xapakrepa H
3a7a4 M3 CMEXKHBIX JHMCIUINIAH, HCCIEA0BATh
HOJ'IyT-IeHHbIe MOJICIN nu I/IHTepHpeTHpOBaTb
pe3yJIbTarT;

BJIAJACTh IMOHATUAMU BCKTOpr Hn UXxX KOOp,Z[I/IHaTBI;
YMETh BBINOJIHATH ONEpalid HaJl BEKTOPAMH;
UCIIOJIb30BaTh CKAJSIPHOE TPOU3BEIICHUE BEKTOPOB
IpH  pEIICHWH 3a/a4y; NPHUMCHATh YpaBHECHHE
TUIOCKOCTH, (OPMYIY PACCTOSHUS MEXKIY TOUYKAMH,
ypaBHEHHE cepbl IPH PEIICHUH 3a]1a4; TPUMCHSTh
BEKTOPBI U METOJ KOOPAWHAT B IIPOCTPAHCTBE IIpU
pCIIICHUH 3a/aY.

3.2 ®opMa NPOMEKYTOUHOM aTTeCTAIIUN

[IpomexxyTouHasi aTTectalusi 1O JUCHMIUIMHE MareMaThka B 1 cemectpe —
QG epeHIIMPOBaHHBIN 3a4€T, BO 2 CEMECTPEe — HK3aMeH.

JuddepeHnrpoBaHHbIN 3a4€T MPOBOAMUTCS 33 CUCT BPEMEHH OTBEICHHOTO Ha M3YyYCHUE
JTUCHUTUIMHBL, TIPU YCJIOBHHM CBOCBPEMEHHOTO W KAYeCTBEHHOTO BBIMOJIHEHUS OO0YyJaroUIMMCs
BCEX BUJOB PadOT, MPEIyCMOTPEHHBIX PadOYeH MPOrpaMMoil TUCIMITIIMHBI MaTeMaTHKA.

Ilepeyenn BonpocoB k 1u(dpepeHuPOBAHHOMY 3a4eTy

Bapuanr 1
1. Boruuciure: 47 <114 : 444
o 24128
2. Haiinute 3HaUeHNE BBIpAXKEHUS:

3. Beluucnure: 10g > 8+ 10g 25 100 — log 25 4.

2
4. Haiinure pemenne ypaBHEHHUS: logé(x —5)= log6 4x
7T
5. Bomenre LO8&5| CcOS E
57

6. [lepeBeaute U3 paguan B rpagycChl -

7. VKaXHTE 4eTBEPTh, B KOTOPOIL JIXKHT YIoNl ., , el ., =470°

8. Haiinure 3HaueHune Kocunyca yria & | ecinm u3BecTHO, 4To: sin®=0,6 u
T
—<a<rn

9. Haiinure obnacts onpenenenus: GyHKIUU J(x)=
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10. bankoBckas mporieHTHas ctaBka paBHa 7% rofoBbix. KakoBa momkHa ObITh
NepBOHAYaJIbHAS CyMMa BKJIaja, 4ToObl Yepe3 2 roa ero pasmep cocraBuil 34347 pyoneil.
11. B Baze nexar s6m0ku: 10 3eneHbIX ¥ 5 KpacHbIX. CKOIBKUMH CITIOCOOAMHU MOXKHO

B3SITh W3 Ba3bl 2 3€JICHBIX U 3 KPACHBIX s1010Ka?

Bapuanr 2
1. Beraucnoure: 72 .37 :212.
o 3.4108
2. Haitngure 3HaueHue BbIpaXKEHUS: ————

NG}
3. Bermemre: 10g ¢ 36 +1log ;99 —log ;11

2
4. Haiinure pemenue ypaBHEHHUS: log3(10 —Xx" )= log3 3x

7T
5. Borancire LO& 3| I8 E

T
6. [lepeBenuTe U3 paauaH B rpagychbl o
7. VYKaxXuTe 4eTBepTh, B KOTOPOU JICKHUT YIOJ ., , €CIHH =500°.
8. Haiinure 3HaueHne kocunyca yria &, eciiu u3BecTHO, 4to: Sin®=0,8 u
T
—<a<r.
2
2
. O6x —Xx
0. Haiinure obnacts onpeacacHus q)yHKuI/H/I f ( X ) = log L ———
+ 2
10.  bankoBckas npoleHTHas cTaBKa paBHa 9% ronoBsix. KakoBa gomkHa ObITh

nepBOHAYaJIbHAsl CyMMa BKJIaga, 4TOOBI uepes 2 rojia ero pazmep coctaBmi 59405 pyorei.
11. B Baze nexart si6moku: 5 3enenbix U 10 kpacHbIx. CKOJTBKUMEU CITIOCOOAMU MOYKHO

B3STh U3 Ba3bl 3 3€JI€HBIX U 2 KPACHBIX 0J10Ka?

Bapuanr 3
1. Breraucnoure: 3° .25 :75°.
o \J405
2. Haiinure 3HaueHUE BBIpAXKEHUS: ——=.

45

3. Bemucmre: 10g,9% —log,3-log, 81

2
4. Haiinure pemenune ypaBHeHHUS: lOg5(x —8)= log5 2x
. 7T
5. Berancmure LO& | Sin g

126



Sz
6. [lepeBenuTe M3 paguaH B rpaychl 3

7. VYkaxuTte 4eTBepTh, B KOTOPOU JISKHUT YroJl ., , €CIU =380".
8. Haiinure 3HaueHune Kocunyca yriia &, ecim u3BecTHO, uto: sin® =-0,6 u
37
—<a<?2r
2
0. Haiinute obmacts onpenenenus GpyHKIUN J(x)=
10. bankoBckas nporieHTHas ctaBka paBHa 12% romoBbeix. KakoBa qoimkHa ObITH

nepBOHAYallbHASI CyMMa BKJIaJ1a, 4TOOBI uepe3 2 rojia ero pa3Mep cocTaBui 56448 pyoieit.
11. B Baze nexar s1650ku: 6 sxentbix U 12 kpacHbIX. CKOJBKUMH CIIOCOOAMU MOXKHO

B35Th W3 Ba3bl 4 KENTHIX U 2 KPACHBIX s10710Ka?

Bapuanr 4
1. Beruunciaure: 95 .11° :994.
" 5-3108
2. HaiinuTe 3HaUYeHUE BBIDQKCHUS: ————.

i
3. Bemucmre: l0g , 320 —log , 5 —log . 216

2
4. Haiinure pemenne ypaBHEHUS: log 2( 6 —x")=log > S5x.

7T
5. Borancire 108 3| CI8 g

T

6. [lepeBenuTe U3 paguaH B Tpagychl <
1. YKaXXUTe 4eTBEPTh, B KOTOPOU JICKUT YIOM ., , ECIIH =700"
8. Haiiqure 3HayeHne kocunyca yrina & , eciiu u3BecTHoO, 4ro: sin® =-0,8 u

3

<o <—.
2
x—3
0. Haiinute obnacte onpenenenus GyHKIIIu J(x)=log; > .
x° +7x

10.  bankoBckas npoueHTHas ctaBka paBHa 11% rogosbeix. KakoBa nomkHa ObITh

nepBOHAaYallbHAsl CyMMa BKJIaJa, 4ToOBI uepe3 2 roja ero pazMep coctaBui 73926 pyoneit.
11. B Baze nexar s60ku: 6 xentbix U 12 kpacHbIX. CKOJIBKHUMH CIIOCOOAMHU MOXKHO

B3SITh W3 Ba3bl 2 KENTHIX U 4 KPACHBIX s10J10Ka?
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OquaIOHlHeCH JOIMYCKAOTCd K CAaadc J3K3aMCHA TIIPH BbIIIOJIHCHUHM BCCX BHUIOB

CaMOCTOSITENIbHOM pabOoThl, MPAKTHUECKUX U KOHTPOJIBHBIX paboOT, MPEeIyCMOTPEHHBIX paboueit
IpOrpamMMoi ¥ KaJaeHAapHO-TEMATHYECKUM TJIAHOM JTUCLUILIUHBIL.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.
29.
30.
31.
32.

IlepeyeHb BONMPOCOB K IK3aMEHY

Yacts A

Kopens n-oii crenenn. CBoicTBa KOpHS n-0i crernenn. O6001IeHne OHATHS O
[I0Ka3aTese CTENEeHU

[Tonsarue norapugma u ero cpoiicrea. OCHOBHOE JIOTapH(PMHUUIECKOE TOXKIIECTBO.
JlecsTnuHbie U HaTypalibHBIC TorapudMebl. [IpaBuia nefictBuii ¢ norapudmamu. [lepexon
K HOBOMY OCHOBAHHUIO.

Jlorapudmuueckue ypaBuenus. [Ipuems pemenus. [Ipumepsi.
Jlorapudmuueckas ¢pynkuus. Ee cBoiicTBa, rpadux

Tpuronomerpuueckue ¢pyHkuuu. OnpeneneHie CHHyca, KOCHHYyca, TAHTeHCa,
KOTaHI'€HCa.

Pamunannas mepa yria. [lepexo/ ot rpaayCcHOM MephI K paJiHaHHON  HA000POT.
3aBHCUMOCTH MEXKAY TPUTOHOMETPUIECCKUMHU (QYHKIUSAMH OHOTO YTIJIa.
DopmyJibl ABOWHOTO yria. POpMyJIbl CIOKEHUS.

. Penienre mpocTeimux TpPUroHOMETPUIECKUX ypaBHEHUH.
. Tpuronomerpudeckue Qynkuuu. O61acTh ONpeeIeHHs] © MHOKECTBO 3HAUCHU

TPUTOHOMETPUUECKUX (DYHKIIHIA.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIUH.

OcHOBHBIE OHATHSI KOMOMHATOPUKH: Pa3MEIICHUs, IEPECTAHOBKU U COUETAHUS.
Teopus BepositHOcTel. COoOBITHE, BEPOATHOCTH COOBITHSI.

3aBUCHMOCTh ¥ HE3aBUCUMOCThH COOBITHIL. COBMECTHOCTh U HECOBMECTHOCTH COOBITHIA.
[TpoTHBOMOIOKHOCTD COOBITHIA.

Teopus BeposiTHOCTEN. CI0KEHUE U YMHOKEHHE BEPOSTHOCTEH.

[Tpupamienne GyHKIMU U pupalieHue aprymenTa. OnpeneiaeHue mpou3BOIHOM.
DuU3NYECKUN U MEXaHUYECKUN CMBICII IIPOU3BOJHOM.

VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIIUU

[IpaBuia u popmyisl tuddepeHupoBaHus.

[IpuMeHeHne MpON3BOTHON JIJIs1 HAXOXKIEHUS dKCTpeMyMa G YHKIIUH

[TonsiTue nHTErpasia U NepBOOOpPa3HOH

Teopema HeroTona — Jleitoauia

Crepeometpusi. OCHOBHbIE aKCOMBI CTEPEOMETPUH U CIEACTBUS U3 AKCHOM.
[IpsiMble ¥ TIIOCKOCTHU B MPOCTpaHCTBE. B3anMHOE pacnoniokeHue IByX NpsSIMbIX B
MIPOCTPAHCTBE.

B3anMHoe pacnonoxxenue npsamMon 1 miockocTu. [lapamiensHOCTh TpsMOI U MIIOCKOCTH.
B3anmHoe pacnosniokeHue ABYyX MIOCKOCTEN B MPOCTpaHCTBE. [lepneHInKynsIipHOCTh
JIBYX TIJIOCKOCTEH.

JIByrpaHHBIN yroil. YToa MeXAy IIOCKOCTSIMH.

MHuororpanauku. Bepumnnsl, pedpa, rpaHu MHOrorpanHuka. @opmyna Ditiepa.
IIpusma u ee corictBa. [IpsAmas ¥ HaKJIOHHAS IPU3MBI.

[IpaBunbHas npusMma. [Lnomaas 60KOBOI U MOIHON MOBEPXHOCTH MPU3MBL.

Ky®. Iapannenenunen u ero coiictea. O0bem kyba. O6beM napasuienenumnesa.
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33

36.

37.

38.
39.
40.

10.
11.

12.
13.

14.

15.

16.

17.

. I[lupamupa u ee coiictpa. [Lmomans OOKOBOM M TIOJHOM MOBEPXHOCTH TTHUPAMHU/IBI.
34,
35.

IIpaBunbHas nupamMuaa. Y cedeHHas: NUpamMuaa.

[IpencraBnenue o MpaBUIBLHBIX MHOTOTPAaHHHUKAX (TETpa’ip, KyO, OKTasap, JOASKadIp U
HUKOCAdIP).

Tena u noBepxnoctu Bpamenus. Hunuaap. OcHoBanus, BICOTa, O0OKOBAst TOBEPXHOCTb,
obpasyromas, pa3epTka. [lnomans 60K0BOH U OTHOHN TOBEPXHOCTH.

Tena n noBepxHoctu Bpamenus. Konyc. OcHoBaHue, BbIcOTa, 00KOBasi HOBEPXHOCTb,
obpasyromas, pazepTka. [lnomanas 60KOBOH U OTHOHN TOBEPXHOCTH.

Hlap u cdepa. Inomans noBepXHOCTH CHEPBI.

Ceuenus mapa u cepsl.

dopmynsl 00beMa MTHPAMUIBL, IIMHIAPA U KoHyca. Dopmyna odbeMa miapa.

Yacts B
x—16  x%5+4
x+x05+1 " xL5—1

VYrpocTture BeIpakeHUE Y HaAUTE €ro 3HaYyeHue npu x = 2,25

3 2 4

_2 1 il =
PacnonoxxuTe yncia B mopsjke Bozpactanus 2 *; 2; X 23,27

3anmcath B BUJE OOBIKHOBEHHOU JIPOOM OCCKOHEUHYIO JACCATHUHYIO IPO0k: 4,(8);
-2,6(93).

1Y (1)2 -2 2 1Y)
Pacnonioxxute unciia B opsiKe BO3pacTaHUs 3 ; 3 ;9 334 9

Boruucnure: logsS + log 425 + 10g4i
125

Beruucnure: logs72 — 10g3& + log;18
27

Beruucnure: log4l + log436 +; 10g4£5
5 81

Pemmre norapudmmeckoe ypasrerne: 10g 5(2X -1) =2

Permmure norapndmieckoe ypasrenne 10g s (X +1) =log s (4x —5)

Pemure norapudgmuueckoe ypasuenue logz (3x —5) =logs (x — 3)

Pemmte norapumMuyecKoe ypaBHEHHE log , (x +3) = 4
PemmTe norapuMuyecKoe ypaBHEHHE log , (4 - x) + log , (1 —2x) = 2log , 3
Pemure norapudgmuueckoe ypasuenue 1g (3 —x) —1lg (x +2)=21g2
)
YIpocTuTe BBIpaKEHUE: 1=sin"a
cos’a—1
sin( 360° — &) cos(—a)
cos(180° + ar)

prOCTI/ITC BBIPAXKCHUC! 1+ COS2 o — sin2 a

prOCTI/ITC BBIPAXKCHUC!

. T
VIpPOCTHUTE BEIPAKEHHE: sin(a =g (-a)

z
cos(= +a
(2 )
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18.

19.
20.
21.

22.

23.
24.
25.
26.

27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.
41.
42.

43.

44.

45.

. . 5 .
Haiinure cos o u tg o, eciu sin @ = 3 u o - yroa Il koopauHaTHON YeTBEepTH

Hatigure cos oo m tg a, ecu sin o = 0,6 1 o - yroa [ koopaiuHATHON YETBEPTH
Haiigute cos o u tg o, ecan sin oo = — 0,8 u a - yroun Il koopauHaTHOM YeTBEPTH
Haiiaure sin oo 1 tg o, ecnu cos oo = 0,6 u o - yroi [ koopauHaTHON YeTBepTH

T
Pemmre Tpuronomerpudeckoe ypaBHeHue: 2 cos(x + Z) =4/2

PeliTe TPHrOHOMETPHYECKOE ypaBHeHHe: sin® x — 0,25 =0
Pemmre Tpuronomerpuueckoe ypaBHenue: 2 cos X + 2 =0
Pemmre TpuronomMerpuueckoe ypaBHeHHeE: 2 sinx +sinx—1=0
Pemmre TpuronomMerpuueckoe ypaBHeHHE: 2 sin”x +7sinx —4=0

Pemnte TpuronoMeTpuueckoe ypaBHenue: 2 sin( x + %) +4/2=0

Pemre Tpuronomerpuueckoe ypaBHeHue: 2 cos X — 3 =0
6 x+3 125 2

Pemnre nokaszarenpHoe ypaBHeHue: | — | =| —
25 64

Pemnte mokasatensHoe ypapHenue: 2 - 4 — 17 -4+ 8 =0
Pemnre nokasaTenbHOE ypaBHEHUE: 3% _4-3*43=0

2x+3
Pemure nokaszareinrHoOE ypaBHeHI/Ie: (gj = 4,5)C72

. 1 >
Hanumure ypaBHeHue kacatenbHOU K rpaguky Gpynkuuu f (x) =5 - 5 X~ B TOUKE X = 2.

CocraBbTe ypaBHeHHE KacaTelnbHOU K rpaduky ¢pyHkuuu f(x) = e®* B TouKe X = 0.
3anuiuTe ypaBHEHHE KacaTelnbHOU K rpaduky ¢pynkuuu f(x) =3 x> + 5x B TouKe ( 1; 8).

5-x

Haiiaure npousBoguyo QyHkuuu Y = )
X

. . T
Haiinure 3HaueHne Npou3BOIHON QYHKIUU y = 3x + 4 — 5sin x B TOUKE X, = 5

3+ 2x

Haiinute npou3BoaHy0 QyHKIMH y = 5
x —_—

Haiiaure npousBoaHy0 QyHKIMH y = — % xt+3x7 = 2x+11

Haiigute npousBoanyio GyHKIHE y=X —X ( X + 7).
HaiiTi IpOMeKyTKH BO3pacTaHus QYHKIMA ¥ = X° — 2X + 3.
Uccnenyiite pynkuuto f(x) = 3x° - 20 X" Ha Bo3pacTaHue (yObIBaHHE) U SKCTPEMYMBI.

Uccnenyiite pynkuuto f(x) = %x“ + ;x3 — 3 Ha Bo3pacraHue ( yObIBaHHE).

Borunicnure uaTerpan | (x* +2x+1)dx

—

Beruucaure unterpan |Sm 2xdx

NN — ey
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46.

47.

48.

49.
50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

9
6x
Brruucnure uHTErpai I—dx
x
1

8
3.2
Brraucnure HHTErpal I X dx
1

1
BBIUKMCIIMTE HHTETPAT J.(l +2x) dx
0

. . . 1 .
Haiinure obmuii Bua nepBoodpaznoit ast pyakun f (x) = — - sin 3x
X

Haiitu nepBooOpaznyro ¢pynkmnuu f (x) = 3x*+2x-1, rpaduK KOTOPOI MPOXOJUT Yepe3
Touky M ( 2;4).

Hatinute nepooOpasnyro GyHKIHH X J; - 3 5\/)7

Jlnst Gynxmmn f(x) = (2x + 5)° HaiiauTe nepBooGpasHyI0, rpaduK KOTOPOi IPOXOITHT
yepe3 Touky M (- 2; 3).

B smuke 20 mapos, u3 Hux 12 Genbix, octanbHble Tonyobie. M3pnekator 2 mapa. Haiitu
BEPOSATHOCTH, YTO 00a 1mapa Oebie.

B niepBoii ypHe coaepkutcst 8 cuHux u 10 KenTeIX mapos, BO BTopoii 4 Oenbix u 12
JKEJITBIX MapoB. M3 ka0 ypHbI HayJa4y U3BJICKIM 110 oqHOMY wwapy. Haiitu
BEPOSATHOCTb TOT'O, UTO 00a U3BJICUEHHBIX 1Iapa KEJITOTO LIBETA.

AndaBuT HEKOTOPOTrO sA3bIKa COEPKUT 12 OykB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OYKB ATOr0 andaBuTa, €ciu OyKBbI B CJIOBaX MOTYT
HOBTOPSTHCS?

AngaBuT HEKOTOPOTrO sA3bIKA CONEPKUT 12 OykB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OyKB 3TOro andasura, eciiv OYKBbI B CJI0BAaX HE MOTYT
HOBTOPATHCS?

B kop3une 16 mapos, u3 Hux 14 6enbix, octanpHble cuHue. M3BnekaroT 2 mapa. Haiitu
BEPOSITHOCTH COOBITUI TOT0, UTO 002 I1apa CHHKE; EPBbIi map Oenblil, a BTOPOi CUHUH.
Ha nexypcTBo 13 3 ManbuukoB U 4 1eBOUYEK Cay4yailHO OTOMparoT 4 AeKypHBIX.
CKONBKMMH CITOCOOaMH UX MOYKHO OTOOpPATh IPH YCIOBUH, YTO OYIyT OTOOpaHbI 2
Majb4yuKa U 2 IeBOYKU?

YCTpONCTBO COCTOUT U3 TPEX JIEMEHTOB, pabOTaOIINX He3aBUCUMO. BeposaTHocTr
0€30TKa3HOM pabOoThI 32 ONpeEIETICHHBIN MPOMEKYTOK BPEMEHH I1EPBOT0, BTOPOTO U
TPETHEro AeMeHTa cooTBeTCTBeHHO paBHbl 0,4; 0,3; 0,5. HaliTu BeposiTHOCTH TOTO, YTO
3a 3TO BpeMs OTKaXKyT BCE TPH DJIEMEHTA.

N3 15 TypucToB Ha10 BEIOpATh JEKYPHOIO U €ro HOMOIIHUKA. CKOJIBKUMH clIoco0aMu
3TO MOKHO cJlienaTh?

JnaroHanpe oceBOro ce4eHus WINHAPA paBHa 12 ¢cM, a paauyc OCHOBaHHS — 6 CM.
HaiinuTe BICOTY HMUIMHAPA.

B npaBmiibHOM 4eThIpEXYTroabHON MUpaMu/ie BbIcoTa paBHa 12¢Mm, a anodema - 15cm.
Haiinure momans oJIHON TOBEPXHOCTU ITUPAMUJIBI.

B ocHoBanuu npaBuiibHON yeTbipexyroibHoi pu3Mbl ABCDA B ,C D, nexur kBagpar
co ctopoHoit 4 cm. [luaronans npusmbsl AC; oOpasyeT ¢ mockocTbio ocHoBanuss ABCD
yroxa 60°. Haliiute BBICOTY IPU3MBI M TUIOLIAb MIOJHON MOBEPXHOCTH.
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76.

77

78.

79.

80.

. lnaronasnp npaBUILHON YETHIPEXYTOJIBHON MPU3MBI COCTABIISECT C OOKOBOM TPaHbIO YTroJl
60°. Haiigute 00beM IpU3MBI, €CITH CTOPOHA OCHOBAHUS 8cM

Panuycel ocHOBaHMIT YCEUEHHOTO KOHYCa paBHEI 12 cM 1 6 cM, a oOpasyromas
HaKJIOHEHA K IJIOCKOCTH OCHOBaHMUsI 1Mo/ yriioM 45°. HaliauTe mionaas 1 00bemM
YCEUEHHOI'0 KOHYCa.

HaiinuTe nosnnyo miomazb MoBEpXHOCTH U 00beM MUPaMU/Ibl, Y KOTOPOIl BBICOTA paBHA
2 M, a OCHOBaHUEM MUPAMUJIbI SABJISIETCS KBaJIpaT CO CTOPOHOM 3 M.

OcHoBaHMEM NHUPaMU/IBI SIBIISIETCSA TPEYTOIbHUK co cTopoHamu 12 cM, 10 cm, 10 cm.
Kaxnas 60xoBast rpaHb HAKJIOHEHA K OCHOBaHUIO oA yriioMm 60°. Haligure o0beM u
IUIOINAAb OOKOBOM MOBEPXHOCTU THUPAMHU/IBL.

Haiinure cTOpOHY OCHOBaHUS M BBICOTY IPABUIILHOM YETHIPEXYTOJIBHOM MPU3MBI, €CIIU
Srom=90cM’, So=40cM’.

Bricora numaapa pasHa 10 oM. Ilnomans ceuenuss HUIMHAPA MIIOCKOCTBIO,
napajuleibHON OCH UJIMH/Ipa U yAAJICHHON HA 9 M oT Hee, paBHa 240 1M 2, Hatinure
pannyc LIHIUHAPA.

OcHoBaHue MPSAMOI TPU3MbI — paBHOOEIPEHHBIN TPEYTOJILHUK CO CTOPOHOM 6 cM, a
nuaroHanb 6okoBoit rpanu 10 cm. Haiinure miomniaas O0OKOBOM MOBEPXHOCTH U 00bEM
IPU3MBL.

B npaBuibHOMN 4eThIpeXyrojapHOM MpU3MeE IUIOIIA b OCHOBAHUS paBHA 25 ¢cM?, a BbIcOoTa 4
cM. Haiinure nuaronans 1 00beM MPpU3MBI.

OcHOBaHUEM NPSAMOM MTPU3MBI CIIYKUT IPSIMOYTOJIbHBIN TPEYTOJbHUK C KaTeTamu 12 cM
1 5 cM, BBICOTA IIPU3MBbI paBHa 8 cM. HaliuTe miomans noiaHoNH NOBEPXHOCTH.

Panuyc okpy>XKHOCTH, OIMCAaHHOW OKOJIO OCHOBAHHUS NPAaBUIbHON LIECTUYT OJIBHON
pu3Mbl, paBeH 3 cM. HaliauTte miomniaap mojiHoM MOBEPXHOCTH MTPU3MBI, €CIIH €€ BbICOTa
paBHa 10 cMm.

JlnaroHasib mpaBMIJIBHOM YETHIPEXYTOJIBHON IPU3MBI COCTABIISIET ¢ OOKOBON I'PAaHBIO YroJl
30°. Haiiaure mutomaib 60KOBOM MOBEPXHOCTH U 00BEM MPU3MBI, €CIIU CTOPOHA

ocHOBaHHsA V2 cM.

BricoTta mununapa Ha 12 cM Gosibiiie ero paanyca, a Iionaab MOJIHONH TOBEPXHOCTH
paBHa 288 T cm”. HaifguTe pajiyc OCHOBAHHS IHIHHIPA.

JlaroHanb MpaBUIBHON YETHIPEXYTOBHOM MPU3MBI COCTABIISAET ¢ OOKOBOW I'PaHbIO YTOJ
60°. Haiigute 00beM IpU3MBbI, €CIIM CTOPOHA OCHOBaHUSA 6 CM.

. lnameTp 1mapa paBeH BbICOTE KOHYca, 00pa3yroliast KOTOPOro COCTABIISAET C MIIOCKOCTBIO
ocHoBaHwus yrou 60°. Haiitu oTHo1IeHne 00bEMOB KOHYCa U I1apa.

Pannyc mapa paBen R=5. Haiinure niomaap oJHON TOBEPXHOCTH BIIMCAHHOIO B IIAp
KyOa.

Panuychbl ocHOBaHMI yceueHHOT0 KOHYca paBHbI 4 cM 1 12 cM, a 0Opa3yrolas paBHa
17cm. HaiinuTe: a) BBICOTY YCEUEHHOTO KOHYca; 0) IUIONIAAb OCEBOTO CEUCHHUS.

B ocHoBanuu npaBuiibHOM yeTbipexyroibHoi mpu3Mbel ABCDA B ,C D, nexur kBagpar
co ctopoHo#t 8 cMm. [luaronans npusmbsl AC; oOpasyeT ¢ mockocTbio ocHoBanuss ABCD
yrona 30°. Haliiute BBICOTY IPU3MBI M TUIOMIAb IIOJHON MOBEPXHOCTH.
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4 Cucrema oneHuBanus komiuiekTa @OC Tekymero KOHTpOJIsi 1 MPOMeKyTOYHOM
aTTecTaluu

[Ipu oueHMBaHMU MPAKTUYECKON M CAMOCTOSTEIbHOM paboThl U (HOPM MPOMEKYTOUHON
aTTecTaluy 00yJaroIIerocsl y4uThIBAETCS CIeyolee:

- KQUeCTBO BBIMIOJHEHUS MPAKTUYECKOI YacTH paboThI;

- KauecTBO 0(OpMIICHUS OTYETA 110 paboTe;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MPH 3aLTUTE PAOOTHI.

Kaxpiii BU pabOThI OIEHUBAETCSI 110 TATH OaTbHOM IIKaJIe.

«5» (0TIIMYHO) — 3a MIYOOKOE U MOJHOE OBJIaJICHUE COAepKaHUEM y4yeOHOro Marepuana,
B KOTOpPOM OOydarouiuiics CBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 33 YMEHHUE NPAKTUUYECKU
MPUMEHSTh TEOPETUUECKIE 3HAHMSI, BBICKAa3bIBaTh 1 0OOCHOBBIBATH CBOM CyXAeHUs. OueHka «5»
(0TIIMYHO) IpeIoiaracT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIUiCs TOJTHO OCBOWJI Y4YEOHBIM Marepuaj, BJaJceT
HAay4YHO-TIOHSATUMUHBIM anmaparoM, OPUEHTUPYETCS B M3YYCHHOM Marepuajie, OCO3HAHHO
MPUMEHSIET TEOPEeTUUYECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO H3JIaraeT OTBET, HO COJEp)KaHUE U
¢dbopMa 0TBEeTa UMEIOT OTJCIIbHBIE HETOYHOCTH.

«3» (YAOBIETBOPUTENIBHO) — €CJId O0yJarouuiicss oOHapyXKMBAeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX IIOJIOKEHUI yueOHOro MaTepuasa, HO M3JIaraeT €ro HENoJIHO, HEMOCJEeI0BaTENbHO,
JOTYCKaeT HETOYHOCTHU, B MPUMEHEHHUU TEOPETUYECKUX 3HAHUU MpPH OTBETE HA MPAKTHKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2» (HEyIOBIETBOPUTEIBHO) — €ciad OOy4aroluiicss UMeeT PpPa3pO3HEHHBIE,
OceccrcTeMHBbIC 3HAHMS, JOIMYCKACT OMMOKKA B ONPENCIICHUH 0a30BBIX MOHATHUN, UCKAXKACT HUX
CMBICTT; HE MOXKET MPAKTUYECKH MPUMEHATh TEOPETUUECKUE 3HAHUS.

Kputepun oueHnBanus NpakTH4eCKUx padoor.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAIbHO OILIEHKOM «5» (OTIUYHO).

Kaxnoe 3amanue orieHUBaeTCs MaKCUMaIbHO OLIEHKOM «5» (OTINYHO).

ITo pe3ynbTaram OlIEHWBAaHUS BCEX 3aJaHUI OIICHKA COOTBETCTBYET CPEAHEH.

Kpurepuu oniennBanus penieHuit 3aaad.

«5» (OTJIIMYHO) — COCTaBJICH MPABUJIBHBIA ANTOPUTM DPELICHUS 3a/layd, B JIOTUYECKOM
pacCyXJICHHH, B BEHIOOPE HOPMATHBHBIX UCTOYHUKOB W PEIICHUU HET ONIMOOK, MOJyYeH BEPHBIN
OTBET, 33aJ]aua pellleHa palliOHAIBHBIM CIIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIBHBIA aJITOPUTM pEIICHUs 3aJa4yd, B JIOTMUYECKOM
pacCykI€HUH W pEIIeHUH HEeT CYIIECTBEHHBIX OIMOOK; MpaBWJIBHO CJAeNaH BBIOOP
HOPMATHBHBIX MCTOYHUKOB; €CTh OOBSCHEHHE PEIICHHS, HO 3aja4ya pelieHa HepaluoOHAIbHBIM
Croco60M WIIH JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, MOJIy4eH BEPHBIN OTBET.

«3» (yIOBIETBOPUTEILHO) — 3aJaHUE BBHITIOJIHEHO, B JIOTHYECKOM PACCYXKIEHUU HET
CYIIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHbIE ONIMOKHM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ1auya pellieHa He MOJHOCThIO WX B 00LIEM BHJIE.

«2» (HEeYIOBJIETBOPUTEIHLHO) — 3a/1a4ya pelIeHa HEMPABUIBHO.

Kputepun oneHnBaHus caMOCTOSITEILHBIX PadoT.

Kpurepuu onienuBanust penieHui 3aaad.

«5» (OTIIMYHO) — COCTaBJIEH MPAaBWIBHBINA aJTOPUTM PEIICHUs 3aJa4H, B JIOTHYECKOM
paccyXJIeHUHU, B BELIOOpPE HOPMATHUBHBIX UCTOYHUKOB M PEIICHUU HET OIMIMOOK, MOTy4YeH BEPHBIN
OTBET, 3aJlauya pellleHa palliOHAIbHBIM CIIOCOOOM.

«4» (XOpoII0) — COCTaBJECH MPABWIBHBIN aNTOpPUTM pEUICHHs 3a/ladd, B JIOTHUYECKOM
PacCy)XJIGHUM ¥ PEIICHUWH HET CYIECTBEHHBIX OIMMOOK; TPAaBWIBHO CJlIeJaH BBIOOP
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIIeHHUs, HO 3a/lada pellieHa HepalroHAIbHBIM
CIocoO0OM MIIM JIOTYILIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, ITOJIy4eH BEPHBIN OTBET.

«3» (YHOBIETBOPUTENIBHO) — 3aJ]aHHE BBIMOJHEHO, B JIOTHYECKOM PACCYXICHUU HET
CYIIECTBEHHBIX OMIMOOK, HO JOIYIICHBI CYIIECTBEHHbIE OIMMOKH B BHIOOPE HOPMATHBHBIX
HMCTOYHUKOB; 3a]1a4a pellieHa He MOJHOCTHIO WK B 00IIEM BHIE.

«2» (HEeyIOBJIETBOPUTEIHHO) — 3a/1a4ya pelIeHa HEMPaBUIbHO.
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Kputepun oneHuBaHNs KOHTPOJIBLHBIX PadoT.

«5» (otmmuHo) — pemiero 81-100% 3amanuii.
«4» (xopomio) — pemeno 61 — 80% 3ananuid.
«3» (yIoBIeTBOPUTENBHO) — perieHo 41 — 60% 3ananuii.
«2» (HeYIOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3ananuil.

Kpurepun onenuBanus 1udpPepeHunpoBaHHOrO 3a4eTa
— BBIINOJIHEHO NpaBWIbHO 9-11 3aganuii — ouenka «otimnuHo» (80 — 100%);
— BBITIOJIHEHO MPABUIILHO 6-8 3aaHuil — OlleHKa «xopomioy» (55— 79%);
— BBITNOJHEHO MPABUILHO 4-6 3a/JaHUM — OIIEHKA «yIOBJIETBOPUTEIHHOY
(36-54%);
— BBIMOJIHEHO NMpaBmiIbHO 0-3 3a7aHUil — OLIEHKA «HEYOBIETBOPUTEIHHO»
(0-35%).

Kputepun oneHnBaHus 0TBETOB 110 3K3aMeHALMOHHBIM OWJIeTaM.
OTBeT MO »HK3aMEHALMOHHOMY OWJIETy OLIEHWBAETCS MAaKCUMAaJIbHO OLCHKOW «5»
(OTIMUHO).

[TepBbIit BOPOC MaKCUMaIBHO OIEHUBAETCS OLIEHKOW «5» (OTIUYHO).
Kaxxnas u3 aByx 3a/1a4 OLICHUBAETCS OTIETBHO MAaKCUMAIIBHO OIIEHKOM «5» (OTJIIMYHO).
[To pe3ynbTaram OlleHUBaHUS BCEX TPEX 3a/laHUM OLEHKA COOTBETCTBYET CpEIHEH.

134



